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30 years ADDI-DATA - a brief review

Do you remember how it was back in the year 19847

Richard von Weizsacker is elected President of the federal Republic of Germany,

and Ronald Reagan is re-elected in the USA.

Apple revolutionizes the young IT sector with the first Macintosh.

It is also the beginnings of ADDI-DATA . The company develops ISA boards, which are
then the industrial standard. Intelligent industrial networks are still a long way off.

The next 30 years will see many innovations. Technology in general and industrial
measurement technology in particular are evolving very fast. The internet is introduced
and its significance for the industry increases. New hardware and software allow faster
processes and open up new possibilities.

What sounds like science fiction soon becomes reality.

We have taken these changes into account with our “Spirit of Excellence” mindset

and our values: Since 1984 we have been developing highly precise, reliable solutions
especially for the harsh industrial environment. While doing so, we have kept a focus on
industrial developments and constantly adapted our product range.

It all began with ISA PC boards, but over time we have been adding many board types and
distributed solutions.

And the changes go on: we are eagerly looking forward to the next challenges such as
Industry 4.0, which we will follow and master with our Mechatrology* concept.

We look forward to mastering these challenges with you and to supporting you with your
future projects.

Your

12 Bl

René Ohlmann
Managing Director, ADDI-DATA GmbH

1. Quality: Developed and manufactured in Germany
2. Adaptibility: Offering customized solutions fast and in a flexible way
3. Reliability: The basis for a successful partnership
4. Long-term availability: for investment protection

5. Spirit of Innovation with passion and rationality

*Mechatrology® www.addi-data.com/mechatrology/
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CONTROL TECHNOLOGY

Fast processing of high data volumes

With ADDI-DATA measurement boards, you can

precisely acquire numerous types of signals and sen-
sor and thus control processes reliably. The extremely
interference-resistant measurement boards are espe-

cially designed for the harsh industrial environment.
¢ DMA for more speed
e FPGA: onboard calculation of the measurement

e RTX real-time drivers for time-critical applications

PCI>> with Windows

Ps

EXPRESS e Measurement boards for the following signal types:

.—_.DQI digital, counter, analog, temperature, pressure, vi-
brations, length, motion control, serial interfaces

CompactPel™

CompactPCl° serial

Temperature regulation
for wafer production

Challenge

e PC-based solution

e Acquisition cycle 1 ms

¢ FPGA technology for taking load off the external
software (algorithm)

Time-critical applications

Solution

* Analog I/0 board APCI-3120 for the PCI bus for
temperature measurement and PWM regulation

* Satisfies all requirements: Speed, precision and
long-term availability

e Numerous protective circuits for the use in an envi-
ronment with interferences

Heat regulation via analog and digital outputs

PC
APCI-3120
> Calculation
Silicon Temp. in ps
measure-
ment

See also data sheet APCI-3120, page 192

The Programmable Automation Controller system
(PAC) MSX-Box has been especially developed for
industrial measurement, control and automation ap-
plications in real time where processes have to be
carried out within a defined time.

¢ Based on established standard technologies like
PCl backplane or CompactPCl backplane

¢ Programmable, free programming tools

¢ Working with Linux operating system with RTAI

=l extension
LompactPls™ ¢ No update obligations, no licence costs
¢ |/0 PCI boards or CompactPCl boards from other
manufacturers can be used
Intelligent monitoring of temperature
and air humidity in clean rooms,
laboratories and calibration rooms
Challenge
¢ Monitoring of the room atmospheric environment
in real time
¢ Ensure constant values
4 Phone: +49 7229 1847-0 info@addi-data.com
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Solution

¢ Definition of reference values for the room tem-
perature and air humidity

¢ Real-time PAC system MSX-Box with temperature
measurement and analog input board for the acqui-
sition of sensor data

¢ Digital output board APCI-2032 for ventilation
control

Temperature sensor
@ Humidity sensor
Ventilation
Sensor acquisition and

ventilation control
with MSX-Box

Monitoring
and regulation

See also data sheet PAC system MSX-Box, page 22
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Measurement and control in the field

Control Technology

. By,

Introduction
Please enber your b
infamnalion on the
Instruction List g

GLODAL
END

TASK sampletask 1

Relieve your PLC and expand its range of functionality
with useful measurement tasks close to the sensor or
the machine: the intelligent Ethernet systems of the
MSX-E series are perfect for this!

* Robust metal housings, degree of protection IP 65/
IP 67

e Easy connection to PLCs and to the company
network through Ethernet

¢ Integrated Modbus TCP/IP server
- Modbus library in preparation

¢ High accuracy for precise control commands
* Onboard data calculation

e Synchronisation of several (same or different type)
Ethernet systems in the ps range

NEW! MSX-E3121 as a substitute for a small PLC orin
addition to a PLC

Analog and digital I/0 for measurement and control
tasks in one device!

Precise and error-free diameter
detection of gear wheels

Challenge

¢ Automation / replacement of a manual test station
¢ Improve the measurement accuracy

¢ Avoid measurement errors

Solution

¢ Real-time Ethernet system MSX-Box with counter-,
analog /0 boards and serial interfaces

¢ Onboard data calculation, time stamp

e Several sensor transmission protocols: CAN, serial,
etc

L]
H
L

\ | ?1 e Eteet s

MSX-E1516 MSX-E3701-4
Switching Acquisition and
of the LEDs calculation

See also data sheet MSX-E3121, page 72

Measurement and control with EtherCAT and PROFINET

J
The x-ARTS real-time systems are I/0 slave systems Solution
for EtherCAT and PROFINET for measurement and e EtherCAT system for the connection of half-bridge
control tasks. transducers to an optical shaft measurement
e Highly precise inputs macf.nne.: ) )
e 24-bit high resolution and numerous protective
» Data acquisition faster than the bus clock, circuits
data buffering * Data package for the measurement system with
e Starts the acquisition independently from the bus by measured data incl. time stamp
EtherCAT_‘" using the 24 V trigger input
= e Can be combined with external devices which are
%W not connected to the bus >
Transducer
measurement Measurement technology
: : value
S Extension of an optical shaft + time stamp
gnm measurement machine with a tactile I HB transducer Gear wheel
measurement device Trigger signal > on shaft
(EtherCAT) EC-ARTS-3701-4
at each n counter - - N
Challenge increment Length measurement
e Clear assignment of the measured values to the
axis position EtherCAT. ™ —»
* Autonomous data transmission to the measure- Motor controller
ment machine
e High precision and interference-resistance See also data sheet EC-ARTS-3701-4, page 19
Phone: +49 7229 1847-0 info@addi-data.com 5
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PRODUCTS - HIGHLIGHTS 2015

New PCI Express boards

Our range of PCl Express boards, especially for digital signal
acquisition and output, is growing continuously: the digital
I/0 board APCle-1500 is connector and software compat-
ible to the bestseller APCI-1500. Thus, applications can be
easily ported from PCl to PCI Express.

Furthermore, there are two new digital input boards,
APCle-1016 and APCle-1032, with 16 or 32 inputs, 24 V.
16 of the 32 inputs of the APCle-1032 are interruptible.

For digital signal output, an output board with 32 outputs
and a voltage range from 10 V to 36 V is available in 24 V
or 5V version.

For device security, all outputs are set to “0" at power-on.
The programmable watchdog can also set the outputs to
ngn

With the noise and vibration measurement board
APCle-3660, a PCl Express board with 24 bit resolution is
available for condition monitoring. It has 4 analog inputs
- Single-Ended or differential — and one A/D converter per
channel, to acquire measurement values on all channels
simultaneously.

The measurement frequency can be set between 125 kHz
and 4 MHz.

The power for the ICP sensors that can be directly connected
through BNC connector is provided by the board.

Four RS422 counter inputs and an SDRAM module with
1 GB are available as option. All new PCl Express boards
come with 64-bit and 32-bit drivers for Windows 8/7/XP
and Linux, real-time drivers are available on request.

PCI-Express boards from page 118

New CompactPCl serial boards

In addition to the digital I/O boards CPCls-1564 and
CPCls-1532, the multifunction counter board CPCls-1711
with 4 reprogrammable FPGA modules has been added to
our product range. Each module can be equipped with one
of the following functions: incremental counter, SSI, PWM,
sin/cos, EnDat 2.2, BiSS Master, etc.

Two new analog IO boards are now part of our portfolio:
the CPCls-3121 has 16/8 inputs (SE or diff.) and 4/8 outputs
with a 16-bit resolution.

Also new: The CPCls-3131 is a fast high-precision analog
board with 8 inputs, 24 bit. Each input has its own A/D
converter. Thanks to DMA, the outputs can be set simul-
taneously. Both analog boards have several trigger options
and 24 V digital I/0.

All CompactPCl serial boards are suited for the extended
temperature range from — 40° C to +85° C.

CompactPCl-Serial boards from page 228

6
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Resolver/Digital converter b4-bit RTX drivers and il
MSX-RDC-17 ADDIPACK 64-bit version ..
Windows

64/32-bit drivers

The resolver/digital converter MSX-RDC-17
converts the values of a resolver into a digital,
incremental output signal. Unlike comparable
products, the resolution of the incremental
encoder output can be adjusted after pur-
chase. The resolution steps 10, 12, 14 and
16 bit can be selected through a switch. The
MSX-RDC-17 can be used with our counter
boards as well as with our Ethernet counter
systems.

MSX-RDC-17 see page 264

info@addi-data.com
+49 7229 1847-222 www.addi-data.com

For users who design their applications with
a 64-bit operating systems we have 2 new
features:

 Real-time applications with Windows and
RTX64 are now possible!

e For an easy administration of PC boards in
a computer, ADDIPACK for 64-bit drivers
is available. With the tried and tested soft-
ware concept, board functions are admin-
istrated like resources. For your application,
you only have to choose the function you
need without having to consider which
board it comes from.

ADDIPACK concept - see page 117
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DISTRIBUTED SYSTEMS

Product overview

The distributed systems by ADDI-DATA have been developed especially for the harsh industrial environment and
can be used directly in the field. They have high-precision inputs as an outstanding feature, save space and reduce
the wiring significantly. All systems are available in the long term in order to safeguard your investment. You will
find in our product range systems for the well-proven network buses Ethernet, EtherCAT and PROFINET - also in
real-time versions.

Many different types of distributed solutions can be found on the market.

However, on closer examination there are not many systems which can actually cope with the high requirements
of production facilities. Technology which may work perfectly in the laboratory is not intended for the use in an
environment submitted to current or voltage peaks or electromagnetic disturbances. The distributed systems from
ADDI-DATA are robust because they have been developed especially for the use in the field.

1. Industrial data loggers 2. Intelligent Ethernet systems

MSX-7log

The industrial data loggers of the MSX-ilog series are used for continual Precision, autonomy and flexibility are key features of the intelligent
data acquisition and storage over longer periods of time. Diverse physical Ethernet systems of the MSX-E series.

measurements can be acquired and shown. Data storage and visualisation Measurement and control tasks can be effected reliably directly at
take place parallel to one another. The data loggers from ADDI-DATA need the machine. If necessary, the signals can be processed onboard.

no installation, are platform-independent and save expensive licence costs. This saves resources from external PCs or PLCs.

3. Real-time open source PAC systems 4. Real-time Ethernet systems

The MSX-Box product range is used for measuring and controlling tasks in ADDI-DATA offers I/O slave systems for EtherCAT and PROFINET. They
real time. Versions for PCl and for CompactPCl backplanes are available. feature highly-precise inputs. The systems can measure faster than the bus
The user defines the functions of the Ethernet-based systems by selecting cycle and buffer the acquired data. Moreover, the measurement can be
the corresponding PC boards. started independently from the bus, since by using the 24 V trigger input,
In addition to flexibility, the systems offer another advantage: the x-ARTS can be combined with hardware that is not connected to the
you save licence costs. bus.

Phone: +49 7229 1847-0 info@addi-data.com
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ETHERNET DATA LOGGERS /
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Data recording and visualisation made easy

MSX-ilog data loggers from ADDI-DATA are used for
continual data acquisition and storage over long periods
of time. Diverse physical measurements can be acquired
and shown in different display modes. Data storage and
visualisation take place parallel to one another.

Different hardware versions

Different hardware versions are available to meet the various application require-
ments: Ethernet systems, PCl and CompactPCl solutions. The version with Ethernet
systems is primarily designed for use in the field: the systems have numerous
protective circuits and IP 65 protection levels and they can be used with an oper-
ating temperature from -40 °C to +85 °C. In order to safeguard your investments,
MSX-ilog data loggers can be supplied by ADDI-DATA over many years.

Application areas

e Environmental technology
* Aviation

e Research and development
e Engineering

¢ Building services

info@addi-data.com
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MSX-1 log

BENEFITS

= Industry standard
solutions

= One-time acquisition
costs (no additional
license costs)

= Independent from
operating systems

= Software integrated
in the hardware
— no installation
necessary

= Simple operation via
the web-based user
interface

= Recording of a number
of signal types as physi-
cal measurement data

= Fast acquisition

Monitoring of infrastructure
Energy industry

Transport monitoring

Stock control

Chemicals

ADDI-DATA ’A



Functions )

Ethernet data loggers

Technical description see
www.addi-data.com

¢ Long-term recording of many signal types

¢ Visualisation: Live or recorded data

using a curve diagram, display of value

e Setup of the test point without programming knowledge

* Web-based user interfaces without installation of programs
e Can be used as a stand-alone system

Configuration

Real channels
 Channel selection e Colour  Identifier ® Unit  Frequency e Offset ® Multiplication factor

o Polarity ® Gain

Virtual channels
 Channel selection e Colour  Identifier ® Unit ® Operation ® Frequency

Triggers
o Activate trigger ® Pre-trigger acquisition e Pre-trigger channels
o Start/Stop type (digital, analog, stop time) ® Channel selection

Alarms
o Channel selection ¢ Bottom value ® Top value

Saving modes
e View only e Save all the time ® Trigger mode

Live view
® XY view e Digital view

Exporting data

® CSV @ XML e View as chart ® View/load acquisition configuration e Delete acquisition files

Administration

o Software download e Auto start  System configuration ® System reboot/shutdown
o NTP/Time configuration

F?ﬁ Bespoke solutions

n&iﬁ In order to make the data recording as efficient
as possible, it is important to adapt the measu-
rement system as closely to your requirements
as possible. This is not always possible with
standard products. We are happy to advise on
finding the optimum solution for your applica-
tions and perform the necessary adaptations for
you. Just ask us!

Advice needed?
Then just call us at +49 7229 1847-0
or send an e-mail to: info@addi-data.com

info@addi-data.com
www.addi-data.com
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Ethernet data logger
16 differential analog inputs, 16-bit

= = switch

Ethernet

MSX-7log

integrted o I AR
IP 65

request Technology

MSX-ilog-Al-16
16 analog inputs, differential, 16-bit
Voltage or current inputs

Acquisition, visualisation and analysis
in one device

No software installation needed

Automatic storing of measured values

(4 GB build-in Flash memory)

" 4GB
Flash memory,
7~ real-time clock )

*Preliminary
product information

10

More information at
www.addi-data.com

*Operating temperature

The intelligent Ethernet data logger MSX-ilog-Al-16 has
16 differential analog inputs, 16-bit, with a transfer rate
of 1 kHz/channel. The parametering and visualisation of
the measured values are carried out via an integrated web
site. Thus no additional software installation is needed.
The acquisition, visualisation and data storage take place
automatically.

Features

® Onboard ARM®9 32-bit processor

e 4 GB memory, data remains stored at power loss

e The buffered real-time clock keeps the system time even
without supply voltage

¢ Robust metal housing

* Power Save Mode: Reduced power consumption when
no acquisition runs

e 24V digital trigger input

Analog inputs
e 16 diff. inputs, 16-bit, 5-pin M12 female connectors
e Sampling frequency max. 1 kHz, up to 4 simultaneous
channels
¢ Input ranges: +5V, £ 10V (16-bit)
0-5V, 0-10 V (15-bit)
e Current inputs optional

Acquisition

e Automatic acquisition and recording of measured data

e Conversion of measured data into real values e. g. mm,
bar, temperature, etc.

e Acquisition of virtual channels

Trigger

e Acquisition triggered via hardware or software

e 24V hardware trigger

e Threshold trigger (when the defined level of the analog
inputs is exceeded)

e Optional pre-trigger (records events which have

occurred before the trigger event)

e Triggers from external hardware, e. g. MSX-E systems,

are possible

Alarm functions

¢ Upper and lower limits of channels

e Data storage depending on alarms

e Can be combined with the pre-trigger

Analysis

¢ Online graphical analysis of measured data
e Data export (xml, csv)

Safety features

e LED status display for fast error diagnostics
e Optical isolation e Input filters

e Overvoltage protection + 40 V

¢ Internal temperature monitoring

Applications

e Data logger ¢ Long-term data recording
¢ Monitoring of infrastructure

Interfaces

e Fast 24 V trigger input

* Ethernet switch with 2 ports
e Trigger In/Out

e 24V supply and cascading

Communication interfaces

* Web server (configuration and monitoring)

o Data server (TCP/IP or UDP socket) for sending
acquisition data

Combination with external hardware

Ethernet and supply signals can be
looped e.g. from the MSX-ilog-Al-16 to

System 1 System 2
MSX-ilog-Al-16 e. g. digital I/0
Ethernet

MSX-E systems. These can then react to
the values measured by the MSX-ilog-
Al-16 (e.g. via alarm or trigger) and ac-
quire and switch distributed I/O signals.
Monitoring or regulation tasks can be
realised.

Phone: +49 7229 1847-0 info@addi-data.com

Fax:

+49 7229 1847-222 www.addi-data.com
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Specifications*\

Analog inputs
Number/type:

Ethernet data loggers — MSX-ilog-Al-16

16 differential inputs

Trigger

Number of inputs:

1 trigger input

Architecture:

4 groups with 4 channels each

4-port simultaneous converter with one 4-channel

multiplexer per converter

Number of outputs:

1 trigger output

Filters/protective circuit:

Low-pass/transorb diode

Optical isolation:

1000V

Resolution: 16-bit, SAR ADC Nominal voltage: 24V external
Accuracy: +1.221 mV typ. (£ 4LSB) Input voltage: 0to30V

+2.442 mV max. Input current: 11 mA at 24 VDC, typical
Relative precision (INL): + 3 LSB max. (ADC) Input frequency (max.): 2 MHz at 24V
Optical isolation: 1000V Connectors
Input ranges: + 5V, + 10V software-programmable Trigger input : 1 x 5-pin flange connector M12
Input frequency: 1 kHz per channel Trigger output: 1 x 5-pin flange-type socket M12
Gain: x1, x2, software-programmable

Common mode rejection:

80 dB min. DC up to 60 Hz (diff. amplifier)

Input impedance (PGA):

10° Q // 10nF against GND

Bandwidth (-3 dB):

160 kHz limited through TP filters
16 Hz version with differential filter

Trigger: Digital input, software-programmable environment are complied with. The respective EMC test report is available on request.
Offset error: + 1 LSB (+ 305 pV)
Gain error: 251058 System features
\T/emi?]ef:l\]/:)elt:ng i:n Volts 23 %V, +225 (W 7°C) typ. Interface: Ethernet acc. to specification |IEEE802.3
in- 1P 9 Dimensions: 215 x 110 mm x 50 mm
(10V<V, <+10V) Weight: 850
In the temperature range: Deg?ee.of protection: IP 65g
from -40 °C to +85 °C 45 ppm/°C FSR Current consumption at 24 V: 160 mA

Connectors for sensors

Data storage
RAM:

8 x 5-pin female M12 connector

64 MB

FLASH:

4 MB for system data

Extended FLASH memory:

4 GB (2 GB for measured data)

EMC - Electromagnetic compatibility

The product complies with the European EMC directive. The tests were carried out by
a certified EMC laboratory in accordance with the norm from the EN 61326 series (IEC
61326). The limit values as set out by the European EMC directive for an industrial

Operating temperature:

-25 °Cto +85 °C (-40 °C to +85 °C on request)

System requirements

Standard browser (Internet Explorer, Firefox) with Java from version 1.6.x

Buffered real-time clock: approx. 4 weeks at 20 °C
Features
Status LEDs

Voltage supply
Nominal voltage : 24V =——= g
Supply voltage: 18-30V Elbaom
Optical isolation: 1000V i
Reverse voltage protection: 1 A max.
Connectors
24VDC input 1 x 5-pin male M12 connector
24VDC output 1 x 5-pin female M12 connector
Ethernet
Interface: Ethernet acc. to IEEE802.3 specification
Number of ports: 2
Cable length: 150 m max. at CATSE UTP
Bandwidth: 10 Mbps auto-negotiation

100 Mbps auto-negotiation 2 x Ethernet
Protocol: 10Base-T IEEE802.3 compliant 16 analog inputs,

100Base-TX IEEE802.3 compliant differential. 16-bit
Optical isolation: 1000V 2 x Trigger IN/OUT M12 female connectc;r 5. ir;
MAC address: 00:0F:6C:##:##:##, unique for each device 2P
Connectors 2 x 4-pin flange-type socket, D-coded M12 2 x voltage supply,

for Port 0 and Port! 24V IN/JOUT, optically isolated

i Ordering information

MSX-ilog-Al-16

Ethernet data logger, 16 analog inputs, differential, 16-bit. Incl. technical description.

Connection cables

Voltage supply

CMX-2x: Shielded cable, M12 5-pin female connector/open end, IP 65

CMX-3x: For cascading, shielded cable, M12 5-pin
female connector/male connector IP 65

Trigger PC-Diff:  Current input 0(4)-20 mA for 1 input, diff.

CMX-4x: Shielded cable, M12 5-pin female connector/open end, IP 65 (please indicate the number of channels)

CMX-5x: For cascading, shielded cable, M12 5-pin MSX-E 5V-Trigger: Level change of the trigger inputs and outputs to 5V
female connector/male connector IP 65 MX-Clip, MX-Rail (Please specify when ordering!), MX-Screw, PCMX-1x

Ethernet
CMX-6x: CATS5E cable, M12 D-coded male connector/RJ45 connector
CMX-7x: For cascading: CAT5E cable, 2 x M12 D-coded male connector

Connection to peripherals
CMX-8x: Shielded cable, M12 5-pin male connector/open end, IP 65

Options

*Preliminary product information

Phone: +49 7229 1847-0 info@addi-data.com 1
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Ethernet data logger for temperature measurement
16/8 channels for thermocouples or RTD, 24-bit

MSX-ilog-RTD / MSX-ilog-TC
16/8 differential inputs
For thermocouples or RTD (Pt 100, Pt 1000)

Acquisition, visualisation and analysis

in one device
No software installation needed

Automatic storing of measured values
(4 GB build-in Flash memory)

Integrated . 1P 65 IRk it
IP 65

Al
Ethernet request Technology 5 AT
= = switch / real-time clock )

*Operating temperature

The intelligent Ethernet data logger MSX-ilog-RTD/TC has e Triggers from external hardware, e. g. MSX-E systems,
8 or 16 differential inputs for thermocouples or resist- are possible

ance temperature detectors (RTD, Pt100/Pt1000). The
parametering and visualisation of the measured values are
carried out via an integrated web site. Thus no additional
software installation is needed.

The acquisition, visualisation and data storage take place

Alarm functions

e Upper and lower limits of channels

e Data storage depending on alarms

e Can be combined with the pre-trigger

automatically. Analysis
¢ Online graphical analysis of measured data
' Features  Data export (xml, csv)

Safety features

o LED status display for fast error diagnostics
e Optical isolation e Input filters

e Overvoltage protection + 40 V

¢ Internal temperature monitoring

e Onboard ARM®9 32-bit processor

® 4 GB memory, data remains stored at power loss

e The buffered real-time clock keeps the system time even

without supply voltage

* Robust metal housing

e Power Save Mode: Reduced power consumption when
More information at no acquisition runs
www.addi-data.com e 24V digital trigger input ¢ Data logger ¢ Long-term data recording
¢ Monitoring of infrastructure

Applications

Analog inputs

e 8-pin M12 female connectors

¢ 16/8 differential inputs for thermocouples or RTD, 24-bit
¢ Max. sampling frequency 1 kHz e Fast 24 V trigger input

e Ethernet switch with 2 ports
e Trigger In/Out

e 24V supply and cascading

Interfaces

Acquisition

e Automatic acquisition and recording of measured data

e Conversion into temperature (°C)

¢ Acquisition of virtual channels Communication interfaces

* Web server (configuration and monitoring)

o Data server (TCP/IP or UDP socket) for sending
acquisition data

Trigger

e Acquisition triggered via hardware or software

e 24V hardware trigger

e Threshold trigger (when the defined level of the analog
inputs is exceeded)

e Optional pre-trigger (records events which have oc-
curred before the trigger event)

Combination with external hardware

System 1 System 2

Temperature data logger e. g. digital I/0
Ethernet _Ethernet

Ethernet and supply signals can be
looped e.g. from the MSX-ilog-RTD/TC
to MSX-E systems. These can then react
to the values measured by the MSX-
ilog-RTD/TC (e.g. via alarm or trigger)
and acquire and switch distributed 1/0
signals. Monitoring or regulation tasks
can be realised. 24V 2V

Trigger Trigger

*Preliminary
product information
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Specifications*\

Analog inputs

Ethernet data loggers - MSX-ilog-RTD / MSX-ilog-TC

System features

Number of inputs: 16 or 8 differential inputs Interface: Ethernet acc. to specification |IEEE802.3
for thermocouples or RTD Dimensions: 220 x 140 mm x 50 mm
Resolution: 24-bit Weight: 620 g
Optical isolation: 1000V Degree of protection: IP 65
Throughput: max. 1000 Hz Current consumption at 24V: 150 mA + 10 % typ. in Idle/Powersave
Operating temperature: -25 °C to +85 °C (-40 °C to +85 °C on request)
Data storage Sensor connectors
RAM: 64 MB Analog inputs: 8 x 8-pin female connectors, M12
FLASH: 4 MB for system data

Extended FLASH memory:

4 GB (3.7 GB for measured data)

Buffered real-time clock:

approx. 4 weeks at 20 °C

System requirements
Standard browser (Internet Explorer, Firefox) with Java from version 1.6.x

Features

Status LEDs

Temperature
Ethernet
Data Logger

Voltage supply

Nominal voltage : 24V ===

Supply voltage: 18-30V

Optical isolation: 1000V

Reverse voltage protection: 1A max.

Connectors

24VDC input 1 x 5-pin male M12 connector

24VDC output T x 5-pin female M12 connector

Ethernet

Interface: Ethernet acc. to IEEE802.3 specification

Number of ports: 2

Cable fength: 150 m max. at CATSE UTP

Bandwidth: 10 Mbps auto-negotiation
100 Mbps auto-negotiation

Protocol: 10Base-T IEEE802.3 compliant
100Base-TX IEEE802.3 compliant

Optical isolation: 1000V

MAC address: 00:0F:6C:##:##:##, unique for each device

Connectors 2 x 4-pin flange-type socket, D-coded M12
for Port 0 and Port1

Trigger

Number of inputs: 1 trigger input

Number of outputs: 1 trigger output

Filters/protective circuit:

Low-pass/transorb diode

Optical isolation: 1000V

Nominal voltage: 24V external

Input voltage: 0to30V

Input current: 11 mA at 24 VDC, typical

Input frequency (max.): 2 MHz at 24V

Connectors

Trigger input : 1 x 5-pin flange connector M12
Trigger output: 1 x 5-pin flange-type socket M12

EMC - Electromagnetic compatibility

The product complies with the European EMC directive. The tests were carried out by
a certified EMC laboratory in accordance with the norm from the EN 61326 series (IEC
61326). The limit values as set out by the European EMC directive for an industrial
environment are complied with. The respective EMC test report is available on request.

BNt < ona-ons

2 x Ethernet

16/8 differential inputs
for temperature acquisition,
8-pin M12 female connectors

——Trigger IN/OUT

2 x voltage supply,
24\ IN/OUT, optically isolated

SC-M12-8-TC

M12 8-pin connector for connecting
thermocouples with integrated )
cold junction compensation (CJC) ”:
is included in delivery. ’

KOrdering information

MSX-ilog-RTD / MSX-ilog-TC

Ethernet data logger for temperature measurement, 16/8 channels for thermocouples or RTD, 24-bit. Incl. technical description.

Versions
MsSX-ilog-RTD-16:
MSX-ilog-RTD-8:
MsSX-ilog-TC-16:
MSX-ilog-TC-8:

for 16 RTD

for 8 RTD

for 16 thermocouples
for 8 thermocouples

Connection cables

Voltage supply

CMX-2x: Shielded cable, M12 5-pin female connector/open end, IP 65
CMX-3x: For cascading, shielded cable, M12 5-pin
female connector/male connector IP 65

Trigger

CMX-4x: Shielded cable, M12 5-pin female connector/open end, IP 65
CMX-5x: For cascading, shielded cable, M12 5-pin
female connector/male connector IP 65

Ethernet
CMX-6x: CATS5E cable, M12 D-coded male connector/RJ45 connector
CMX-7x: For cascading: CAT5SE cable, 2 x M12 D-coded male connector

Cold junction compensation
SC-M12-8-TC: M12 8-pin connector for connecting thermocouples with
integrated CJC. (Included in delivery!)

Options
MSX-E 5V-Trigger: Level change of the trigger inputs and outputs to 5 V
MX-Clip, MX-Rail (Please specify when ordering!), MX-Screw, PCMX-1x

*Preliminary product information

Phone: +49 7229 1847-0
Fax:  +49 7229 1847-222
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Ethernet data logger
16 analog inputs, 16-bit, diff., 40 dig. I/0

More information at
www.addi-data.com

*Preliminary
product information

Phone: +49 7229 1847-0
+49 7229 1847-222 www.addi-data.com
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Fax:

MSX-7log

The intelligent Ethernet data logger MSX-ilog-Al16-D140
has 16 differential analog inputs, 16-bit, with a transfer
rate of 200 kHz as well as 36 digital inputs, 24 V. Four ad-
ditional 24 V digital outputs are available for the switch-
ing of actuators and the transfer of signals.

The parametering and visualisation of the measured
values are carried out via an integrated web site which

is accessible over a standard browser (Internet Explorer,
Firefox) with Java from version 1.6x. Thus no additional
software installation is needed.

The acquisition, visualisation and data storage take place
automatically.

Features

® 64-bit MIPS processor

® 128 GB memory (SSD hard disk), data remains stored at
power loss

¢ The buffered real-time clock keeps the system time even
without supply voltage

¢ Robust metal housing

¢ Power Save Mode: Reduced power consumption when
no acquisition runs

Analog inputs

e 16 diff. inputs, 16-bit, 37-pin D-Sub connector

e Sampling frequency max. 200 kHz

e Inputranges: 0-10V, +10V, 0-5V, +5V, 0-2V, x2 V,
0-1V, 21V

e Current inputs: 0-20 mA (option) can be combined
freely with voltage inputs

Digital inputs and outputs
® 36 opto-isolated digital inputs, 24 V
e 4 opto-isolated digital outputs, 5V to 30V,
open collector
e Output current for each channel max. 50 mA typ.
e 2x 37-pin D-Sub connector (1x 32 digital inputs,
1x 8 digital 1/0)
Acquisition
e Automatic acquisition and recording of measured data

¢ Conversion of measured data into real values e. g. mm,
bar, temperature, etc.

e Acquisition of virtual channels

info@addi-data.com

MSX-ilog-Al16-DI040

16 analog inputs, differential, 16-bit
Voltage or current inputs

36 dig. inputs, 4 dig. outputs, 24V

Acquisition, visualisation and analysis

in one device
No software installation needed

Automatic storing of measured values
(internal SSD hard disk)

Trigger

e Acquisition triggered via hardware or software

e 24V hardware trigger (external)

e Trigger through timer (internal)

e Threshold trigger (when the defined level of the analog
inputs is exceeded)

o Trigger from external software (Software trigger)

e Manual trigger (web interface)

e Optional pre-trigger (records events which have oc-
curred before the trigger event)

Alarm functions

e Upper and lower limits of channels

¢ Data storage depending on alarms

e Can be combined with the pre-trigger

Analysis
¢ Online graphical analysis of measured data
e Data export (xml, csv)

Safety features

e Optical isolation 1000 V

* Input filters

e Overvoltage protection + 40 V

¢ Internal temperature monitoring

Applications

¢ Data logger ¢ Long-term data recording
* Monitoring of infrastructure

Interfaces

e Fast 24 V trigger input

e Fast Ethernet (100 MBit/s)

Communication interfaces

* Web server (configuration and monitoring)

o Data server (TCP/IP or UDP socket) for sending
acquisition data

ADDI-DATA ’A



Specifications*\

Analog inputs

Ethernet data loggers — MSX-ilog-Al16-DI1040

Trigger

Number/type: 16 differential inputs Number of inputs: 1 trigger input (digital input 33)
Resolution: 16-bit Filter/protective circuit: Low-pass/transorb diode
Input ranges: 0-10V, +10V, 0-5V, 5V, 0-2V, Optical isolation: 1000V

+2V,0-1V, 21V Nominal voltage: 24V external

0-20 mA optional
Input frequency: 200 kHz - —
Connector for sensors: 37-pin D-Sub connector EMC - Electromagnetic compatibility

Digital inputs

Number: 36
Optical isolation: Over opto-couplers, 1000 V
Nominal voltage: 24V

Connectors:

Digital outputs

Number:

2x 37-pin D-Sub connector (inputs T-32 and 33-36)

4

Output type:

Open collector

Optical isolation:

Over opto-couplers, 1000 V

Max. switching current:

50 mA typ.

Nominal voltage:

24V

Connectors:

Data storage

1 x 37-pin D-Sub connector
(together with digital inputs 33-36)

RAM: 128 MB
FLASH: 16 MB for system data
SSD hard disk: 128 GB (127 GB for measuring data)

Buffered real-time clock:

approx. 2 years at 20 °C

Voltage supply
Input voltage: 100V - 240V, AC, 47-63 Hz (other on request)
Ethernet
Interface: Ethernet acc. to IEEE802.3 specification
Number of ports: 1
Cable length: 150 m max. at CATSE UTP
Bandwidth: 10 Mbps auto-negotiation
100 Mbps auto-negotiation
Protocol: 10Base-T IEEE802.3 compliant
100Base-TX IEEE802.3 compliant
MAC address: unique for each device
Connector: RJ45

The product complies with the European EMC directive. The tests were carried out by a
certified EMC laboratory in accordance with the norm from the EN 61326 series (IEC 61326).
The limit values as set out by the European EMC directive for an industrial environment are
complied with. The respective EMC test report is available on request.

System features

Housing: Chromated aluminium, colour RAL 5010, “Enzianblau”
Heat dissipation: Through programmable fan
Interface: Ethernet acc. to [EEE802.3 specification

Housing dimensions: 278 x 170 x 165 mm
Temperature range: 0-50°C

System requirements
Standard browser (Internet Explorer, Firefox) with Java from version 1.6.x

KOrdering information

MSX-ilog-Al16-D1040
Ethernet data logger, 16 analog inputs, 16-bit, diff., 40 dig. I/O. Incl. technical description.

Terminal panels / Connection cables

PX901-AG: Screw terminal panel with transorb diodes with housing
for DIN rail for connecting the analog I/0

PX901-2G: Screw terminal panel for connecting the digital inputs
(channel 33-36) and outputs, for DIN rail

PX901-DG: Screw terminal panel with LED status display for DIN rail

STO11: Standard round cable, shielded, twisted pairs, 5 m

ST010: Standard round cable, shielded, twisted pairs, 2 m

Options
Option PC-Diff: Current input for 1 diff. channel 0(4)-20 mA
Option DF: Precision filter for 1 channel

MSX-SCREW: Assembly equipment for direct mounting on machines
MSX-RAILDIN: Assembly equipment for DIN-rail mounting

Additional analog inputs: on request
Additional digital 1/0: on request
SSD hard disk with more storage space: on request

*Preliminary product information
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REAL-TIME ETHERNET

—
EtherCAT.

YOUR BENEFITS

= Precise, fast, robust, reliable

= Hot-plug enabled

= Long-term availability of the product

The optimal solution

S

x-ARTS: ADDI-DATA Realtime
Slave System

Real-time Ethernet systems for the field: precise,
robust and reliable

The real-time component plays an important role in distributed control and
regulation tasks. That's why ADDI-DATA has developed a new product family
of real-time Ethernet systems: x-ARTS. These robust systems are designed for
measurement, control and automation applications with various real-time
requirements.

High level of protection

The x-ARTS are available for EtherCAT (EC-ARTS) and PROFINET (PN-ARTS).
They are particularly suited for use in the field, where interferences are an
everyday event. In order to assure reliable operation, many protective mecha-
nisms are built-in.

* Protective circuits such as optical isolation, etc.

¢ Robust metal housing

¢ IP 65 degree of protection

¢ Extended temperature range from -40 °C to +85 °C (oper. temperature)
The x-ARTS stand for quality and reliability. Like all other ADDI-DATA prod-
ucts, they are available for years. So for you, they make an all-around safe
investment.

The real-time Ethernet systems from ADDI-DATA in many respects make an optimal choice for measurement and automation tasks. They

are characterised by highly precise inputs. The systems can measure faster than the bus cycle and buffer the acquired data. Moreover, the
measurement can be started independently from the bus, since by using the 24 V trigger input, the x-ARTS may be combined with hardware
that is not connected to the bus. For example, a light barrier can serve as a trigger signal.

In addition, several systems or signals can be synchronised with one another using the synchro line, all in a period of less than 1 ps.

The x-ARTS can also tie together signals from various external devices, such as encoders and analog inputs, and in this way acquire values
faster than the bus cycle. This increases the efficiency of your application. Various diagnosis possibilities, retrievable via Ethernet, can be set
to work in the real-time Ethernet systems from ADDI-DATA.

Ethernet
Port 0
Ethernet
Port 1

24V
supply
Output line

Input line

Control part

Optical isolation 1000 V
Ethernet Link / | Temperature
ACT LEDs

>

monitoring

re

uC

Sync Out Sync Out

Trigger Out Trigger Out

LED

Power Good LED
Voltage supply

Trigger In Trigger In
Sync In Sync In
. The x-ARTS consist of a signal part
Slgnal part and a control part with optical
FPGA i /fi‘oupterl/o isolation.
- Analo
- Digita?l/o The real-time connection can be

control

logic

- Length measurement
- Simultaneous
Length measurement
- Temperature
measurement
- Pressure measurement
- Measurement of
dynamic signals

accomplished through EtherCAT and
PROFINET. Real-time Ethernet can be
used looped-through or as a point-
to-point connection.

*Preliminary product information
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.
EtherCAT.

Real-Time Ethernet - x-ARTS

ETHERCAT

EtherCAT is appropriate for both hard and soft real-time requirements. It makes possible

a large variety of topologies, such as lines, trees, rings, stars and combinations of these.
Switches are thus made superfluous. In order to optimise the speed, processing the frame

begins immediately, even if the frame still has not been entirely received. Sending follows
the same principle. In order to assure precise synchronisation, even for widely separated
network participants, the master clock is always compared to the slave clocks.

EC-ARTS-Systeme
The EC-ARTS are slave systems that are entirely compatible with EtherCAT.
Programming of the systems is done through SDO (Service Data Objects).

Available functions

EC-ARTS-3011: Analog inputs (16-bit),

EC-ARTS-3701-4: 4 inputs (24-bit) for inductive transducers, LVDT, half-bridge, Mahr
Further systems in preparation: Temperature (RTD/TC, 24-bit), pressure (24-bit)

Examples of EC-ARTS applications

Various signals are acquired or output in a test bench in the automobile industry. In order

More information:
www.addi-data.com

to reduce cable complexity, distributed systems are used. The acquisition runs in real time in
order to regulate precisely.

Advantage of EC-ARTS: can be mounted directly on the machine, precise data acquisition

PROFINET

®

PROFINET supports both standard Ethernet and real-time connections.
It is based on the provider-consumer model, which envisages granting
equal rights to the network participants. This model stands in contrast
to the standard master-slave process. Not only are process data trans-
ferred via PROFINET, but functions such as web server, e-mail and FTP
data transfer are also supported.

Basically, PROFINET is divided into two function classes: PROFINET
CBA and PROFINET IO. These are in turn broken down into three
“performance classes”. Classes RT and IRT are relevant to real-time
requirements. RT is used for real-time 1/0O data traffic in automation
technology. IRT is an asynchronous real-time communication that was
developed especially for motion control applications.

PN-ARTS systems

The PN-ARTS systems from ADDI-DATA are suitable for the RT and IRT
performance classes. That means that transfer rates of less than 1 ms
(IRT) to 10 ms (RT) can be supported, depending on requirements.

Available functions

PN-ARTS-Al-16: Analog inputs (16-bit),

Further systems in preparation: Temperature (RTD/TC, 24-bit),
pressure (24-bit)

Examples of PN-ARTS applications

Profi-Net is very well suited to support PLCs. Since it was in part de-
veloped by Siemens, the interaction of a PLC and PROFINET devices is
quite smooth. In this way, the PN-ARTS real-time systems can take on
tasks that must be completed within a defined time period. They thus
relieve the load on the PLCs.

The x-ARTS real-time systems are I/0 slave systems for EtherCAT
and PROFINET for measurement and control tasks.

¢ Highly precise inputs

¢ Data acquisition faster than the bus clock,
data buffering

e Starts the acquisition independently from the bus by using the
24 V trigger input

e Can be combined with external devices which are not connected
to the bus

Extension of an optical shaft measurement
machine with a tactile measurement device

Challenge

e Clear assignment of the measured values to the axis position
e Autonomous data transmission to the measurement machine
¢ High precision and interference-resistance

Solution

e EtherCAT system for the connection of half-bridge transducers to
an optical shaft measurement machine

e 24-bit high resolution and numerous protective circuits

¢ Data package for the measurement system with measured data
incl. time stamp

—
Transducer
measurement
value Measurement technology
+ time stamp
L HB transducer Gear wheel
Trigger signal I on shaft
(EtherCAT)
at each n counter EC-ARTS-3701-4
) Length measurement
increment

EtherCAT. ™ —»

Motor controller

Phone: +49 7229 1847-0 info@addi-data.com 17
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EtherCAT analog input system
16 analog inputs, diff., 16-bit

|

Y, New!

—
EtherCAT.

EC-ARTS-3011

16 analog inputs, differential, 16-bit
Voltage or current inputs
Simultaneous acquisition of 4 channels
Fast distributed data acquisition

M12 connector

*Betriebstemperatur
Features

¢ 64 MB onboard SDRAM for storing data

e Robust normed metal housing

* Power Save Mode: Reduced power consumption when no acquisition
runs

Analog inputs
¢ 16 diff. inputs 16-bit, M12 5-pin female connector
e Sampling frequency max. 100 kHz, up to 4 simultaneous channels
¢ Input ranges: +5V, £ 10V (16-bit)
0-5V, 0-10 V (15-bit)
e Current inputs optional

Acquisition modes:

¢ Untriggerted live signal

e Acquisition triggered through external motor controller
¢ Average mode

Applications

¢ Industrial process control and measurement
¢ Industrial measurement and monitoring

® Process monitoring

¢ Remote diagnosis

e Control of chemical processes

¢ Factory automation

Interfaces

e EtherCAT interface
e RS422 trigger interfaces
e 24V supply

Specifications*\ S
. Current consumption at 24 V:  to be define

Ana lOg In pUtS Reverse voltage protection:

Number/input type: 16 differential inputs

Architecture: 4 groups with 4 channels each
4-port simultaneous converter with one 4-channel

multiplexer per converter

Resolution: 16-bit, SAR ADC

Accuracy: +1.221 mV typ. (+ 4 LSB)

+2.442 mV max.

Relative precision (INL): + 3 LSB max (ADC)

Optical isolation: 1000V

Input ranges: +5V, + 10V (16-bit), 0-5V, 0-10 V (15-bit)

software-programmable, current inputs optional

Trigger

Number of inputs:
Optical isolation: 1000V
Signal type: RS422

EMC - Electromagnetic compatibility

The product complies with the European EMC directive. The tests were carried out by a
certified EMC laboratory in accordance with the norm from the EN 61326 series (IEC 61326).
The limit values as set out by the European EMC directive for an industrial environment are
complied with. The respective EMC test report is available on request.

1 trigger input

Input frequency:

25 kHz per channel / 100 kHz max.

Gain:

x1, x2, software-programmable

Common mode rejection:

80 dB min. DC up to 60 Hz (diff. amplifier)

Input impedance (PGA):

10° Q) // 10nF against GND

V. : input voltage in Volts
(10V<V, <+10V)

in the temperature range
from -40°C to +85°C:

Band width (-3dB): 760 kHz limited through TP filters
16 Hz version with differential filter
Trigger: digital input, synchro, software-programmable
Offset error: +1[SB (£305 pv)
Gain error: +2,5LSB
Temperature drift 23xV, +22.5 (pVr°C) typ.

4.5 ppm/°C FSR

Power Supply

Nominal voltage: 24V -==
Supply voltage: 18-30V

Optical isolation: 1000V

System features

Interface: EtherCAT
Dimensions (mm): 215x110x 50
Weight: 850 g

Degree of protection: IP 65

Operating temperature: 40°Cto+85°C

EC-ARTS-3011 interface connectors

EtherCAT:

2 x 4-pin M12 female connector, D-coded for port 0 and port 1

RS422 interface:

1 x 5-pin M12 male connector,
1 x 5-pin M12 female connector

Voltage supply
24VDC input: 1 x 5-pin M12 male connector
24VDC output: T x 5-pin M12 female connector

Sensor connectors for analog inputs
16 x 5-pin M12 female connector

/0rdering information

EC-ARTS-3011

EtherCAT analog input system, 16 analog inputs, diff., 16-bit.
Incl. technical description and software drivers

*Preliminary product information

info@addi-data.com
www.addi-data.com

18 Phone: +49 7229 1847-0
Fax: +49 7229 1847-222

ADDI-DATA ’A



EtherCAT system for length measurement, 24-bit
4 inductive transducers, LVDT, Half-Bridge, Mahr

 New!

—
EtherCAT.

EC-ARTS-3701-4

Simultaneous acquisition of up to 4 inductive

transducers
For Half-Bridge, LVDT or Mahr transducers
24V and RS422 trigger interface

J

*Betriebstemperatur
Features

e Connection of all commercially available transducers (Half-Bridge, LVDT,
Mahr)
® 4 channels
e 24-bit resolution
e Fast distributed data acquisition
* 16 MB onboard SDRAM for storing data
¢ Diagnostic possibility at short-circuits or line break of the transducers
e Robust metal housing
¢ Power Save Mode: Reduction of the power consumption
when no acquisition runs
e 24V and RS422 trigger interface
Acquisition modes:
e Untriggered live signal
e Acquisition triggered by external motor controller
¢ Average mode

Specifications*\

Transducer precision: Measurement example
Type TESA GT21, range + 2 mm (A 4 mm),
16-bit precision

Amm _ . 61nm=0.061pm
216

Applications

e Gear wheel measurement ¢ Gauge block measurement

e Sensor data acquisition

¢ Quality assurance, automatic component testing

¢ Industrial process control e Profile and surface measurement

Interfaces

e EtherCAT
e 24V and RS422 trigger interfaces
® 24V supply

Inputs for inductive transducers
Channel features

Number: 4 simultaneous
Input type: single ended
Coupling: DC
Resolution: 24-bit
Sampling frequency £ : At primary frequency f, of
5 kHz
7.69 kHz
£=h  10kHz
12.5 kHz
20 kHz
Example with TESA GT21: f=f =125kHz
Input level
Input impedance: 2kQ for HB
10 kQ for LVDT

100 kO on request, 10 MQ on request

Sensor supply (sine generator)

Type: Sine differential (180° phase-shift)
Coupling: AC

Programmed signals:

Output frequencyfp 2-20 kHz depending on the transducer

(primary frequency)

Output impedance: < 0.1 Q typ., > 30 kQ typ. in shutdown mode

Current consumption at 24V:  0,25A
Reverse voltage protection:

Trigger

Number of inputs: 2 trigger inputs
Optical isolation: 1000V

Signal type: 24V, RS422

EMC - Electromagnetic compatibility

The product complies with the European EMC directive. The tests were carried out by a
certified EMC laboratory in accordance with the norm from the EN 61326 series (IEC 61326).
The limit values as set out by the European EMC directive for an industrial environment are
complied with. The respective EMC test report is available on request.

System features

Interface: EtherCAT
Dimensions (mm): 165 x 140 x 40
Weight: 7759

Degree of protection: IP 65

Operating temperature: -25°Cto +85°C

EC-ARTS-3701 interface connectors

EtherCAT:
Trigger interfaces:

2 x 4-pin M12 female connector, D-coded for port 0 and port 1
1 x 5-pin M12 male connector,
1 x 5-pin M12 female connector

Short-circuit current: 0.7 A typ. at 25 °C with thermal protection

Voltage Supply

Nominal voltage: 24V -==
Voltage supply: 18-30V

Optical isolation: 1000V

Voltage supply
24VDC input: 1 x 5-pin M12 male connector
24VDC output: T x 5-pin M12 female connector

Connectors for connecting inductive transducers
4 x 5-pin M18 female connectors

/0rdering information

EC-ARTS-3701-4

Versions

EC-ARTS-3701-HB-4: for 4 HB inductive transducers

EtherCAT system for length measurement, 24-bit, 4 inductive transducers, LVDT, Half-Bridge, Mahr-compatible. Incl. technical description and software drivers

*Preliminary product information
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PAC SYSTEMS MSX-BOX

Distributed data acquisition and control in real time

The MSX-Box is an open Programmable Automation Controller system (PAC).
It has been specially developed for industrial measurement, control and automation applications
in real time where processes have to be carried out within a defined time.

2<1 CompactPCl™ EE

Ethernet

Fed
CAN () 3

>

PAC systems
Programmable Automation Controller

PAC systems are mainly used for
industrial measurement and control
or regulation tasks as well as for
motion control.

They execute several tasks simulta-
neously and in a deterministic way.

Core features of a PAC system:

= Compact and robust design

= Programmable

= Standard Ethernet (TCP/IP)

= CPU board as system controller

= Different 1/0 modules

The concept

¢ Modular platform for distributed measurement, control and regulation
applications in real time

e Based on established standard technologies like PCl backplane or Com-
pactPCl backplane

e Non-proprietary system: /O PCl boards or CompactPCl boards from other
producers can be used.

¢ Low maintenance: Linux operating system with RTAI extension — no
update obligations

¢ Reduced costs: no software licence costs

¢ No unnecessary multimedia features: Full machine time only for your
application

e Optimise your system: Free access to the software down to the kernel
source code for extensive adaptations of your measuring system

¢ Real-time development tools without additional costs

¢ Investment security: Long-term availability of the products thanks to the
ADDI-DATA supply philosophy

)
Process control system
\ 1)

IT LEVEL
aflll %
} e.g. PLC, IPC, etc.

HIGH-LEVEL CONTROL

Measurement,
control,
regulation

B

_PRODUCTION LEVEL / MACHINES

SIG_NALS: digital 1/0, counter, analog 1/0,
serial interfaces, motion control, etc.

Between the production and IT level

The MSX-Box acquires sensor and machine data, processes them, and controls or regulates the cor-
responding terminals.

The MSX-Box can be integrated into a higher-level control system via Ethernet or Profibus. By inte-
grating the MSX-Box into the company network via Ethernet, data can be forwarded to software
packages on the IT level for use in statistics or process optimisation.

20 Phone: +49 7229 1847-0 info@addi-data.com
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Integrated into the field level

PAC systems MSX-Box

Measurement and control systems that monitor entire processes and interact with machines or hard-
ware must be capable of working with data of different origins.

Ee) 7)) aqnyi
3t AN T
ic 3 Ethernet TCP/IP
£
Eg
-3
=9
23
<a
1]
© -» Digital I/0 =» Counter
g =» Analog I/0 =» Motion Control
n =» Serial interfaces

Application examples

Example 1

Field buses and signals

With the MSX-Box, you can acquire signals from different field buses:
CAN, Profibus, Ethernet, or signals from serial lines such as ultrasound
sensors or scales.

The PAC system can also process the following signals:

¢ Digital IO e Serial interfaces
e Counter: Incremental, SSI etc. * Motion control
¢ Analog I/O * etc.

Good for retrofits, too

=» The MSX-Box is suitable both for setting up a new automation project
and for optimising existing installations. That means you continue to
benefit from your familiar hardware, while still equipping your installa-
tion with the latest technology for more efficiency where it counts.

In a steel plant, the MSX-Box is used to measure the thickness of sheets.
Laser sensors (10 V) are used to measure the sheet thickness. Simultane-
ously with the thickness measurement, incremental counters are used to
determine the position of the sheet and the feed rate.

The deviation in sheet thickness is calculated in real time.

The result of the calculation is used to control the position of

the rollers in the next process step and thus to produce sheets of a uni-
form thickness.

This information is then provided to higher-level control systems through
a Profibus interface, e.g. for statistics, process analysis, or as specification
values for downstream processes.

Correction
values |\¥ER
log
out-
put

MSX-Box variable

Displacement
height

Calcu-
lation

Feed rate
and position

Example 2

During inspection of engines, different metrics are acquired based on
different signal types: speeds, temperatures, pressures, exhaust gas values,
etc. Using the integrated CAN interface, messages from the CAN bus can
also be recorded.

To obtain a meaningful measurement result, all metrics must be acquired
at defined points in time. The value of all metrics is then measured at
time t.

To use the data for later evaluation, the MSX-Box stores the measured
values in a database.

Server

MSX-Box

Pressure

N
T (e. g. RS232)

Control data, communication

e
)y

Controlling PC
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PAC system MSX-Box
for the PCI bus

PAC systems
Programmable Automation Controller

PAC systems are mainly used for
industrial measurement and control
or regulation tasks as well as for
motion control.

= Open and transparent Programmable

Automation Controller system

= With free development tools

= Live DVD based on open source programs

= Real-time measurement system

Experience with the MSX-Box what freedom
of decision-making really means:

You select the components of your PAC
system: The MSX-Box is based only on
reliable standard technologies

like for example PCI backplane.

Freedom also means that you can use any
of the numerous standard PCI I/0 boards.

They execute several tasks simulta-

neously and in a deterministic way.

Core features of a PAC system:

You decide, whether and when to update
your operating system: Using the real-
time operating system Linux with RTAI

extension, no need to take care of updates.

Compact and robust design Save time and money!

Programmable You have free access to the software down
to the kernel source code: You can make

Standard Ethernet (TCP/IP) extensive system adaptations and realize

CPU board as system controller

Different 1/0 modules

your own optimized measurement system.

Working with the MSX-Box that fits to your
needs will boost your measurement and
control applications.

The MSX-Box is supplied with development
tools: You can realize even very complex
tasks quite easily.

The most important advantage of a PAC
system with such a transparent structure is
that in case of emergency, you can react fast
and efficiently.

Thanks to the long-term ADDI-DATA supply
philosophy, you secure your investments for
a long time.

Furthermore, the fact that the MSX-Box is
supplied with free development tools limits
the purchase price for serial equipment.

Experience today how to realize
your applications of tomorrow:
www.msx-box.com

Controller board 333 MHz
with fan-free
RISC processor

Robust chromated aluminium housing

DIN-rail, mounting bracket
or carrying handle

Programmable fan
(min. and max. value)

Industry-suitable power supply,
integrated mains adaptor
(100 - 240V AC, 47 - 63 Hz)

Compact system
(LxHxXxW)275x 176 x 160 mm

Fixation of the PCl boards with a robust
board holding-down clamp (optional)

2 programmable LEDs

9-pin D-Sub: RS232
25-pin D-Sub: Reset input, 24V,
Relay output

Optional: 1-8 CAN, RS232/RS485,
Profibus, Interbus, 24 V digital I/0,
all signals isolated

Ethernet (RJ45), 10/100 MBits
Fast communication,
network connection

3 or 6 free PCl slots

22 Phone: +49 7229 1847-0

info@addi-data.com

Fax: +49 7229 1847-222 www.addi-data.com

ADDI-DATA ’A



MSX-Box-500 \

PCI controller board

RISC processor: 64-bit MIPs, no fan

Clock: 333 MHz

Memory: 16 MB flash, 128 MB SDRAM, Option up to 256 MB

Installed OS: Embedded RTAI Linux

Standard interfaces: D-Sub 9-pin: 1 xRS232

D-Sub 25-pin: Reset input 24V; ,H" active
1 x relay output, free prog.,
closing contact

D-Sub 25-pin.: 1-8 CAN, Master/Slave, isolated
1 x RS232/R5485, isolated

additional bracket:

1 x Profibus/Slave, isolated

2 x Interbus/Master, isolated

4 x dig. input, 24 V/10 mA, isolated

3 x dig. output, 24 V/200 mA, isolated

PCI half-size board

Optional:

Dimensions:

PCI, PAC systems - MSX-Box-500/MSX-Box-800

For MSX-Box-500 and MSX-Box-800

PCI Ethernet board (RJ45)

Data transfer rate: 10/100 MBits

Extensive software support

Free development tools (GNU Compiler, Cygwin, samples in source code), Knoppix Live DVD
development environment

Housing

Material:

Heat dissipation:
Temperature range:
Temperature monitoring:

Chromated aluminium, colour RAL 5010 blue ,Enzianblau”
Through programmable fan

0-50°C

Configuration at delivery 5 °C to 45 °C, min. and max.
value programmable through software. The temperature
value can be monitored. Resolution: 0.5 °C

For 5 PCl-boards and 1 bracket (MSX-Box-500)

For 8 PCl-boards and 3 brackets (MSX-Box-800)

278 x 170 x 165 mm (MSX-Box-500)

Front openings:

Housing dimensions

: : (Lx HxW): 292 x 170 x 292 mm (MSX-Box-800)
Mains supply unit Weight: approx. 2 kg (standard MSX-Box system) MSX-Box-500
Input voltage: 100V - 240V, AC, 47-63 Hz (other voltage on request) approx. 3 kg (standard MSX-Box system) MSX-Box-800
Output voltage: 5VDC-40 W (max. 6 A) (other voltage on request) Status display: 5 LEDs, incl. 2 freely programmable
Protection against: Short circuit; overload, overvoltage
Connection: 2 m power cable

ATX backplane with 5 PCI slots

PCl slots: Total amount: 5
Reserved: 1 x PCI controller board
1 x PCl Ethernet board
Free: for 3 additional PCI half-size boards
Compliance: PCl specification PICMG rev. 2.1.

MSX-Box-800 )
Same as MSX-Box-500 with 8 PCl slots on the ATX backplane, incl. 6 free slots for PCI 1/0 boards
Mains supply unit

Input voltage: 100V - 240V, AC, 47-63 Hz (other voltage on request)
Output voltage: 5VDC/12 VDC/60 W (max. 6A)

Protection against: Short circuit; overload, overvoltage

Connection: 2 m power cable

ATX backplane with 8 PCI slots

PCl slots: Total amount: 8
Reserved: 1 x PCl controller board
1 x PCl Ethernet board
Free: for 6 additional PCI half-size boards
Compliance: PCl specification PICMG rev. 2.1.

Optional accessories

Board fixation: Board holding-down clamp
Mounting possibilities: e DIN rail
® Removable mounting bracket
e Carrying handle

Cable: 2 m Ethernet patch cable, shielded,
RJ45 connector (PC <> MSX-Box)
Network card: e 2 x PClI FireWire IEEE 1394, 1 x internal, 1 x ext.

MSX-ComboCard
with additional functions:

connection, data transfer rate up to 400 Mbps

2 x PCI USB 2.0, 2 external, 1 x internal connection,

1 x RJ-45 LAN, 10/100 Mbps connection

1 x 5-pin female connector, 12V

Network card PCI 10/100 Mbps, 10Base-T, 100Base-TX,
IEEE802.3, 802.3 u protocol, recognition of data transfer
rate 10 Mbps or 100 Mbps, data transfer rate 10 Mbps
and 100 Mbps, Chipset REaltek RTL8139,

e 32-bit PCl system

* 5V voltage

Other housing colours (according to RAL scale) and
inscriptions (on request)

Colours:

/Ordering information

MSX-Box: PAC system, incl. development tools (GNU compiler, Cygwin, source code samples, ...) and technical description

Versions

MSX-Box 500: 5 PCl slots (incl. 2 slots reserved for controller and Ethernet board; 3 free PCl slots for half-size boards)
MSX-Box 800: 8 PCl slots (incl. 2 slots reserved for controller and Ethernet board; 6 free PCl slots for half-size boards)

Options
MSX-256MB: Memory extension up to 256 MB
MSX-485/ MSX-232: 1-port serial interface, RS485 or R$232, optically
isolated
MSX-Basis: Basic equipment for options MSX-CAN, MSX-Profibus, MSX-IBS
and MSX-DIO-I0
MSX-CAN-x: 1/2/4/8 x CAN bus, master/slave, optically isolated
MSX-Profibus: 1 x Profibus, slave
FB-Profibus: 9-pin D-Sub female connector for the option MSX-Box
Profibus (please order separately)
MSX-IBS-x: 1/2 x Interbus-S, master
MSX-DIG-I0: 4 digital inputs and 3 digital outputs, 24 V.
All extensions are isolated and include a ribbon cable with a 9-pin D-Sub
male connector with bracket
MSX-RTSYNC: for the synchronisation of several MSX-boxes
(with time stamp)

Accessories

MSX-CLAMP-500/-800: Board holding-down clamp for board fixation
MSX-SCREW: Wall mounting for MSX-Box-500

MSX-SCREW-800: Wall mounting for MSX-Box-800

MSX-RAILDIN: DIN rail mounting

MSX-GRIP: Carrying handle

MSX-COMBOCARD: Network card LAN / USB /Firewire connection
MSX-COMBOGIGA: Network card Giga LAN /USB /Firewire connection
MSX-500-PS-12V/-24V: Mains power supply unit 12 V DC or 24 V DC
ST ETH-2: Ethernet patch cable 2 m, shielded, RJ45, between PC and
MSX-Box

MSX-CBLRS232: RS232 cable, 1.5 m — 9-pin.

On request: Other housing colour or inscriptions on the front side
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PAC system MSX-Box

for the CompactPCl bus

MEX-B0X™

PAC systems
Programmable Automation Controller

PAC systems are mainly used for
industrial measurement and control
or regulation tasks as well as for
motion control.

They execute several tasks simulta-
neously and in a deterministic way.

Core features of a PAC system:

= Compact and robust design

= Programmable

= Standard Ethernet (TCP/IP)

= CPU board as system controller

= Different 1/0 modules

= Open and transparent Programmable

Automation Controller system

= With free development tools

= Live DVD based on open source programs

= Real-time measurement system

Experience with the MSX-Box-CPCl what
freedom of decision-making really means:

You select the components of your PAC
system: The MSX-Box-CPCl is based only
on reliable standard technologies

like for example CompactPCl backplane.
Freedom also means that you can use any
of the numerous standard CompactPCI 1/0
boards.

You decide, whether and when to update
your operating system: Using the real-
time operating system Linux with RTAI

extension, no need to take care of updates.

Save time and money!

You have free access to the software down
to the kernel source code: You can make
extensive system adaptations and realize
your own optimized measurement system.

Working with the MSX-Box-CPCI that fits to
your needs will boost your measurement
and control applications. The MSX-Box-CPCI
is supplied with development tools: You can
realize even very complex tasks quite easily.

The most important advantage of a PAC
system with such a transparent structure is
that in case of emergency, you can react fast
and efficiently.

Thanks to the long-term ADDI-DATA supply
philosophy, you secure your investments for
a long time.

Furthermore, the fact that the MSX-Box-CPCI
is supplied with free development tools limits
the purchase price for serial equipment.

Experience today how to realize
your applications of tomorrow:
www.msx-box.com

Robust chromated aluminium housing

Compact system

Industry-suitable power supply /

(100 — 240 V AC, 47 - 63 Hz)

Controller board 333 MHz
with fan-free RISC processor

(BxHxW) 170 x 134 x 240 mm
\ Optional: 1 -8 CAN, Profibus,
all signals isolated

/ (separate front panel)
\ connection

Status LEDs

9-pin D-Sub: RS232

Ethernet (RJ45), 10/100 MBits
fast communication, network

3 or x free CompactPCl slots
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CompactPCl, PAC systems - MSX-Box-CPCI-400/MSX-Box-CPCl-xxxx

MSX-Box-CPCI-400 )

CompactPCl controller board
RISC processor: 64-bit MIPS, no fan

Clock: 333 MHz

Memory: 16 MB Flash, 128 MB SDRAM, option up to 256 MB

Installed OS: Embedded RTAI Linux

Standard interface: D-Sub 9-pin: 1 x RS232

Safety features: 24V reset input, H-active;
Relay output, freely programmable, closing contact

For MSX-Box-CPCI-400 and -xxxx \

Extensive software support

Free development tools (GNU compiler, Cygwin, samples in source code ...),
Knoppix Live-DVD development environment.

Housing

Material: Chromated aluminium

Optional: Additional front panel:
D-Sub 25-pin: 1 — 8 CAN, Master/Slave, isolated

D-Sub 9-pin: 1 x Profibus/Slave, isolated

Transfer rate: 10/100 MBits

Mains supply unit

Input voltage: 100V - 240V, AC, 47 - 63 Hz (other voltage on request)

Output voltage: 5V (depending on the system)
Noise immunity: Short circuit, overload, overvoltage
Connection: Power cable, 2 m

CompactPCl backplane with
4 CompactPCl slots

CompactPCl slots: Total amount: 4
Reserved: 1 x CompactPCl controller board

Free: for 3 additional CompactPCl boards

Heat dissipation:
Temperature range:
Temperature monitoring:

Through programmable fan

0-60°C

Configuration at delivery: 5 °C to 45 °C, min. and max.
value programmable through software. The temperature
value can be monitored. Resolution: 1 °C

for 3 CompactPCl boards and 1 bracket (MSX-Box-CPCI-400)
for x CompactPCl boards and 1 bracket (MSX-Box-CPCl-xxxx)
170 x 134 x 240 mm (without fan) (MSX-Box-CPCI-400)

Front openings:

Housing dimensions:

(LxHxW)
Weigth: approx. 2.5 kg (standard MSX-Box-CPCI-400 system)
Status display: 6 LEDs, incl. 4 freely programmable

Optional accessories

Cable: Ethernet patch cable 2 m, shielded,
RJ45 connector (PC <> MSX-Box-CPCl)

Specification: PCl specification PICMG rev. 2.1.
PICMG2.0 R3.0 CPCI Core Specification

VI1/0 +5V

MSX-Box-CPCl-xxxx )

Same as MSX-Box-CPCI-400, but with a CompactPCl-Backplane with x slots, incl. x-1 free
slots for CompactPCl boards
Mains supply unit

Input voltage: 100V - 240V, AC, 47 - 63 Hz (other voltage on request)

Output voltage: 5V, 3,3V, +12V (depending on the system)
Noise immunity: Short circuit, overload, overvoltage
Connection: Power cable, 2 m

CompactPCl backplane with
x CompactPCl slots
Number of the CompactPCl slots according to requirements

Reserved: 1 x CompactPCI controller board,
further slots free for CompactPCl boards

Specification: PCl specification PICMG rev. 2.1.
PICMG2.0 R3.0 CPCI Core Specification
PICMG 2.6 Bridging Specification (according to requirements)

VIO +5V

You will find a large range of
adapted CompactPCl boards on

page 240

/Ordering information

MSX-Box-CPCI: PAC system, incl. development tools (GNU compiler, Cygwin, source code samples, ...) and technical description

Versions

MSX-Box-CPCI-400: 4 CompactPCl slots (incl. 1 slot reserved for the controller board; 3 free slots)
MSX-Box-CPCl-xxxx: x CompactPCl slots (incl. 1 slot reserved for the controller board; x-1 free slot)

Options

MSX-256MIB: Memory extension up to 256 MB

MSX-Basis: Basic equipment for the options MSX-CAN, MSX-Profibus, MSX RTSync
1/2/4/8 x CAN bus, master/slave, optically isolated, incl. FB-CPCI-CAN

MSX-CAN-x:

MSX-Profibus:
FB-Profibus:

MSX-RTSYNC:

1 x Profibus, slave
FB-CPCI-Profi (please order separately)

On request: further housing dimensions

for the synchronisation of several MSX-Boxes (with time stamp), incl. FB-CPCI-RTSync
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INTELLIGENT ETHERNET SYSTEMS/}

Measurement and control directly in the field

1
aeiigen p
‘:gmvﬂ e I,

HIGHLIGHTS

m Designed for use in the field

» ARM®9 processor
for intelligent systems

» Stand-alone operating
» Easy configuration
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The intelligent Ethernet systems of the MSX-E series are
especially suited for industrial measurement, control and
regulation tasks directly at the measuring point.

They are mounted in robust metal housings and com-
ply with the degrees of protection IP67/IP 65/IP 40.
Furthermore, they can be used in a temperature range
from -40 C to +85 °C as they are equipped with many
protective circuits. The Ethernet systems can be freely
cascaded and synchronised in the ps range. Sensors

can be connected directly to the measurement systems
through screw connectors.

Driverless installation

The installation of the MSX-E systems is fast and easy: After connecting
the systems just click on ..import web services” in your compiler and
enter the IP address of your MSX-E system. Then open the WSDL file,
where all functionalities are described. After that you can access all
system functionalities without driver installation. To get remote access
to the system from a distant PC, each system has a SOAP server. The
data transfer is realised with the network protocol HTTP.

Direct administration via PLC

The MSX-E systems can relieve PLCs by taking over fast measurement
tasks. To administrate the systems from a PLC, the Modbus TCP Client
library is available which enables a direct parameterisation of the sys-
tems, the installation of the measurement processes like for example
the choice of the acquisition mode, start and stop commands or trigger
functionalities and the administration and reading-out of system infor-
mation.

Easy administration with ConfigTools

ConfigTools is a user-friendly tool with which all MSX-E systems in a
network can be scanned and administrated and their status visualised.
It is available for 32-bit and 64-bit Windows and Linux operating sys-
tems in German, English, French and Chinese.

ConfigTools features

e Automatic scan of all MSX-E systems in a network

¢ Administration of the MSX-E systems: IP address, firmware version

¢ System-specific plug-ins: for example sensor calibration and visualisation

® Plug-Ins clickable / selectable via buttons: for example upload / save con-
figuration, firmware update

e Possibility of customised plug-ins

e Changes that are made are logged

o A direct access to the website of the MSX-E systems is possible

ADDI-DATA ’A



Measurement and control directly in the field

The MSX-E systems are organised in two
parts:

¢ The control part is common to all sys-
tem types and allows a fast and reli-
able communication as well as signal
processing.

e The signal part features the specific
function of each system type: coun-
ter, digital I/0, analog I/0, length
measurement etc.

Time stamp

Several MSX-E systems can be synchro-
nised with one another through a synchro
connection. This allows to start a synchro-
nous data acquisition, to generate trigger
events and to synchronise the time on
several MSX-E systems. Furthermore, the
systems have a time stamp that logs the
point in time at which the data was ac-
quired by the system.

The combination of the synchronisation
and time stamp allows a clear allocation
of signals that were captured by several
systems.

Intelligent Ethernet systems

Control part
T 5 : Sync Out Sync Out
Optical isolation 1000 V Trigger Out Trigger Out
Ethernet Link / | Temperature Trigger In Trigger In
ACT LEDs | monitoring ]
Ethernet 1] syncin Syncn
Port 0 | [*F*| Ethernet m{lerface Y Sianal part
Ethernet 1. | .| switch Ignat par
Port 1 L 1" il - Counter
Processor status LED - Analog I/0
! FPGR - Digital I/0 ||
FLASH »|Processor control i ,| - Length measurement
|OgiC - Simultaneous
24V length measurement
- Temperature _
Slgtﬁ:)yut DRAM [« measurement
-P t
e Power Good LED presue mesuremen
Input | dynamic signals
line | Power supply

System A

TS Synchronisation

Ax

System B

TS

Value

1 Value,2 Value, n

Ax

AR

Value , 1 Value 2 Value  n

Without synchro: TS, =TS,
With synchro: TS, =TS,

Acquisition Acquisition
with synchro without
synchro
Value , 1 Value , 1
|
System A JREITO; System A |V
| Value , n Value , n
l Value , 1 Value , 1
System B Value 2 System B Value 2
Value , n Value , n
I Time Time
TS, ,=TS,, TS, TS,
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Intelligent Ethernet systems

Intelligent Ethernet systems: Special functions

Synchro timer

With the ,synchro timer function” you can choose whether a synchro trig-
ger signal shall be generated and if yes define the frequency at which it
shall be generated.

Sensors
4 encoders ‘
Test item\
Measuring
table
MSX-E1701

During the measurement of a test item the measuring table must move. To
guarantee the parallelism of the axis there are two incremental encoders
placed at each side of the table and connected to the counter system MSX-
E1701. The cycle for the trigger which starts the acquisition is defined in the
FPGA of the system. All counters are acquired simultaneously.

Synchro trigger

With the synchro trigger line a MSX-E system that serves as a Master can
start a simultaneous acquisition on several other MSX-E systems, generate
trigger events and synchronise the time.

Customisation

Hardware combination

Each Ethernet system has its specific functionality and can be freely com-
bined with the other system types. Through synchronisation and cascading
the systems work together fast and reliably. Create your own system combi-
nation according to your requirements!

Development mode
With the Development mode of the MSX-E systems you can customise your
measurement, control and regulation applications to fit your requirements.

The programs run directly on the MSX-E systems, which has two advantages:

external PCs are relieved and you can process data freely according to your
requirements. This helps you to improve the efficiency of your processes
and to secure your investments.

info@addi-data.com
www.addi-data.com
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Event logic for digital I/0
With the event logic of the digital I/O Ethernet system MSX-E1516 status
changes of the inputs and outputs can be detected and logged.

Advantages:

¢ The generated data set contains the time stamp as well as the event
mask, i.e. which input or output has generated the event, and the status
of all inputs and outputs.

¢ The data set can be read out for example in databases for statistical pur-
poses or in operating and machine data logging for process control.

e The “polling” on the inputs is not necessary anymore.

e Status changes are also registered when there is no Ethernet connection.
The according data sets (events) can be read out as soon as the Ethernet
connection is available again.

See more examples on www.addi-data.com

Function generator with analog outputs

The analog output system MSX-E3511 can generate up to 8 different analog
signal curves like for example trapezoid signals, sine curves or sawtooth
curves. Thus for example real processes or measuring processes can be simu-
lated and automatic test processes can be realised at test benches.

Software tools

The MSX-E Ethernet systems come with a CD with samples for .NET, C,
LabVIEW, etc. and technical descriptions. For applications that run in the de-
velopment mode we provide you with a Live-DVD including numerous free
development tools and a cross compiler for ARM. The Live-DVD is based on
the Eclipse development environment and the Ubuntu distribution.

Firmware adaptations

The functionalities of the MSX-E systems can be extended through a change
in the firmware. Calculations like for example calculation of the average
value, data conversion or digital filter etc. can be implemented.

Our service: We develop your applications

Save time and resources without forgoing the advantages of a customised
solution.

Describe us your requirements and we will take care of the programming..

ADDI-DATA )A



Intelligent Ethernet systems

Measurement, Control, Regulation.

Discover the wide range of applications of the intelligent Ethernet systems!

Process optimisation and monitoring

The intelligent Ethernet systems MSX-E allow the direct
connection to MES and ERP systems. The MSX-E systems
acquire data directly at the measuring point, convert raw data
into physical values and transfer them via the company net-
work into the MES systems on the IT level.

Thanks to their integrated intelligence, the MSX-E systems
can, in stand-alone operating mode, transfer measurement
values, i.e. .meaningful” data and not raw data, directly to the
MES.

Prod

Data base
IT-level

Data base

uction

level

Extend the functionality range of PLCs

with MSX-E systems PLC connection with “Satiop Program
The MSX-E systems can be connected via Ethernet directly l:l.ck))dbus TCP Client ©
ibrary

to a PLC and thus significantly extend its functionality. The
actual measurement task is parameterised and stored on
the systems via the website. With the autostart function,
the systems load the measurement settings after booting

Measurement
values

TCP/IP

and execute them independently, which makes additional MSX-E PLC
programming unnecessary. The PLC accesses the data and New!
stores it in a data block. PLC connection without . Programming with

) . . function library
New! The Ethernet systems of the MSX-E series can now be Modbus TCP Client < d — E;]
managed directly from a PLC by means of a library. Frames Library (option) op
enable the PLC to directly parameterise the MSX-E systems, i«
to read system information and to start or stop measure- ,// YPev——

ments.

MSX-E values TCP/IP

Data measurement and visualisation

For the visualisation of data acquired via the intelligent
Ethernet systems MSX-E, ADDI-DATA offers two solutions:
the software procella® by Q-DAS and SPC.kompakt by
ProNES. There is no need for programming a connection to
the hardware. The values acquired are directly recorded and
displayed by procella® or SPC.kompakt. The graphical display
allows the operator to distinguish fast and reliably between
“good” and “incorrect” parts.

Company network

Acquisition Visualisation

{

Data transfer

-]
g

g g

MSX-E370x

Stand-alone applications

The MSX-E systems feature a Development Mode which allows to
realise and execute applications directly on the MSX-E systems.
The MSX-E systems can access other MSX-E systems or any other
Ethernet hardware through the Ethernet switch.

The connection via standard Ethernet allows to realise complex
distributed measurement and control tasks on site, close to the
test item. Such stand-alone applications would be suitable for fill
level monitoring and regulation tasks.

Pressure

Development
Mode

IF
Pressure P>P__

Temp ‘
Temperalure T .

Fill level F>F
:: Inflow @

Valve Pump

Fill level
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Intelligent Ethernet systems

. . Tempera-
Ove rview ploicsh Multifunction counter sl A_nalog el ture meas-
1/0, 24V 1/0 input output
of the Ethernet —
= o
% s o
t © ° - - - — LR — o~ — - ~ — - —
— — o — o~ ™ = o~ o~ — o~ o~ — — —
b o b b b b o 0 DD |2 | 3| & o 0
>< > >< >< >< = = < [Zx| > | > | x| > [=x ><
w) wv (2] (2] [%2] v T 2) [%2] [TN2) [¥2) [%2] [%2] [%2] O (2]
= = = = = =z = =z = =E|zE| = | = | = = |z =
Intelligent through ARM®9 technology v v v v v v v v 4
Ethernet v v v v v v v v 4
Optical isolation 1000 V v v v v v 4 v v 4
1 x trigger input / 1 x synchro input /
time synchronisation v v v v v Y v v v
Compare logic generates synchro trigger signal v v on request on request on request on request on request
Timer function generates synchro trigger signal v v v v v v v v 4
Cascading v v 4 v v v v v 4
Degree of protection IP 65 IP 65 IP 65 IP 65 IP 65 IP 65 IP 65 IP67 IP 65 IP 65
Temperature range from —40 °C to +85 °C
(Internal temperature of the system) 4 4 v v v 4 v v v
Dimensions (mm) 215x110x50 215x110x 54 215x110x 54 215x110x50 | 215x110x 54 | 260 x 140 x 50 215x110x50 154x110x54 | 215x138x50
Digital 1/0, 24 V / 5V, status LEDs 16/5 16 16 16 32
Event logic v
Input filter configuration through software v
M12 female connector, 8 8 8 8 1 x 37-pin,
5-pin (for 2 inputs or outputs) D-Sub
Multifunction counter v v v v
Incremental counter inputs 4% 12-pin
(A, B, C, D Signals) M23 female connector P
. . . 4x 4x
Sin/Cos counter inputs (A, B, C signals), 12-pin | 9-pin v
M23 female connector
1V, [111A,
EnDat 2.2-inputs, M12 female connector 4 x 8-pin
5V inputs, RS422, 24V inputs (opt.) v v
. 4.5 MHz
Max. input frequency 5 MHz 250 kHz clock speed 250 kHz
Analog input (channels) 3 diff. 6 diff. 4 x 4, diff. 16/8 diff.
Resolution 24-bit 24-bit 16-bit 24-bit
Thermo cou-
Type V/A V/A VIA ples / RTD
63 x M12 6 x M12 16 x M12 8xM12
Connector female female female female
5-pin 5-pin 5-pin 8-pin
Simultaneous acquisition up to 4 channels 8 channels
Throughput up to 100 kHz up to 100 kHz up to 788 Hz
+10V, 1V, [+ 10V, =1V,
+100mV, | £100mV,
T S +10mV, +10mV, +5V,+10V,
putrang 010V, 0-1V,[0-10v,0-1v,| 05V, 010V
0-100 mV, | 0-100 mV,
0-10 mV 0-10 mV
Current inputs (PC-Diff option): 0(4)-20 mA v v v
Analog output, 16-Bit 4 8
M12 female connector 2 x 4-pin 8 x 5-pin
Output voltage: 0-10V, = 10V v v
Current outputs: 0-20 mA v/ v
Length measurement
Number of transducers
(Half-Bridge, LVDT, Mahr)
5-pin M18 female connector
Simultaneous acquisition
Temperature input for Pt100
Page 36 40 40 4 a8 72 (76| 52 | 64|68 80 84
Software Current driver list on the web: www.addi-data.com
®
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Intelligent Ethernet systems

Pressure | [ distance | ACaUisition oo, | COMMon specifications
measure- |~ irement of dynamic Length measurement i S——ce
ment signals P for all MSX-E systems
o
a
- o~ o~ — — — o — —
) = & S = = = = o
@ | 8| _ 8| @ 2 & & 2 & Voltage supply
e B B e e e b e e Nominal voltage: 24V ===
= == == = = = = = = Supply voltage: 18-30V
v/ v v v v/ v v/ v/ v/ Optical isolation: 1000V
Reverse voltage protection: 1 A max. (except MSX-E3711)
v v v v v v v v v Connectors
v v v v v v v v v 24VDC input 1 x 5-pin M12 male connector
(except MSX-E3700)
v v v v v v v v 24VDC output 1 x 5-pin M12 female connector
onrequest | onrequest | on request v onrequest | onrequest (except MSX-E3700)
4 v v 4 v v 4
v v v v v v v v v Ethernet
P 65 P 65 P 65 P 65 1P 65 P 65 1P 40 P 65 P 65 Interface: Ethernet acc. to IEEE802.3 specification
Number of ports: 2
v v v v v v v v v Cable length: 150 m max. at CATSE UTP
Bandwidth: 10 Mbps auto-negotiation
215x138x50 | onrequest | onrequest | 215x110x50 [215x 110x54|215x110x50 [ 215x110x39| 260 x 110 x50 | 215x 138 x 50 100 Mbps  auto-negotiation
3 Protocol: 10Base-T  IEEE802.3 compliant
100Base-TX IEEE802.3 compliant
Optical isolation: 1000V
v MAC address: 00:0F:6C:##:##:##, unique for each device
- Connectors
1 x 37-pin, Ethernet: 2 x 4-pin female connector, D-coded M12
D-Sub for Port 0 and Port 1 (except MSX-E3700)
v v ol -
e | Trigger
v v 1 x12-pin ' . . . .
RS422, Number of inputs: 1 trigger input
RS485, Number of outputs: 1 trigger output
v v 20 mA CL Filters/protective circuit:  Low-pass/transorb diode
Optical isolation: 1000V
Nominal voltage: 24V external
Input voltage: Oto30V
v Input current: 11 mA at 24 VDC, typical
Input frequency (max.): 2 MHzat24V
on request | on request 5 MHz Connectors, common with synchro
S SE diff Trigger input: 1 x 5-pin M12 male connector
16/8 diff. I&P o (except MSX-E3700)
- N - - Trigger output: 1 x 5-pin M12 female connector
24-bit 16-bit 24-bit 24-bit (except MSX-E3700)
Strain Strain
VIA VIATICP
gauges gauges Synchro
8xM12 | 3xM12 | 3xM12 Number of inputs: 1
female female | female | 8xBNC Number of outputs: 1
8-pin 5-pin 8-pin Max. cable length: 20m
8 channels | 3 channels | 8 channels |up to 8 channels Optical isolation: 1000V
Signal type: RS422
upto 1 kHz| upto upto | 128 kHz Connectors, common with trigger
P 100k | 78skiz | Synchro input: 1 x 5-pin M12 male connector
(except MSX-E3700)
+5Y, Synchro output: 1 x 5-pin M12 female connector
+10V, +5V, (except MSX-E3700)
0-5V, +10V q T
0-10V EMC - Electromagnetic compatibility
The product complies with the European EMC directive. The tests
v v/ were carried out by a certified EMC laboratory in accordance with the
norm from the EN 61326 series (IEC 61326). The limit values as set
out by the European EMC directive for an industrial environment are
complied with. The respective EMC test report is available on request.
DatabaseConnect ‘[J
24-bit 24-bit 24-bit 24-bit Database connection
8 418716 | 4/8/16 | 10 gnl_l\);ll)-lTB DatabaseConnect is an easy-to-use database inter-
an face software which does not require any program-
8 478716 | 478716 16 ming skills. DatabaseConnect stores measurement
4 data which has been acquired through MSX-E Eth-
v ernet systems directly into databases via standard
a8 56 60 9% 9% 100 100 106 110 Ethernet. System requirements and other important

Phone: +49 7229 1847-0
Fax:

product information see the datasheet on page 114.
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Intelligent Ethernet systems

Accessories for the Ethernet systems
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SPIRIT OF EXCELLENCE

Digital . .
1/0, 24V Multifunction counter
=z
o
=
© o - — — - -
) SN 2 =2
o Lo W i} i}
wv uv v n v L L
== === =z = ==
Cables: Temperature range from -25 °C to +80 °C, bent cables and special length on request
. Voltage supply: Shielded cable, M12 5-pin female connector/open end, IP 65
CMX-20 (1.5 m), CMX-21 (3 m), CMX-22 (5 m), CMX-23 (10 m), v v v v
CMX-29 (length on request)
- Voltage supply - Cascading:
¢ Shielded cable, M12 5-pin female connector/male connector, IP 65 v/ v/ v/ v/
CMX-38 (0.6 m), CMX-30 (1 m), CMX-31 (3 m), CMX-32 (5 m), CMX-39_0,3 (0.3 m),
CMX-39 (length on request)
B Trigger/Synchro: Shielded cable, M12 5-pin female connector/open end, IP 65
\ CMX-40 (1.5 m), CMX-41 (3 m), CMX-42 (5 m), CMX-43 (10 m), CMX-49 (length on v v v v
request)
Trigger/Synchro - Cascading:
; Shielded cable, M12 5-pin female connector/male connector, IP 65 v/ v/ v/ v/
CMX-58 (0.6 m), CMX-50 (1 m), CMX-51 (3 m), CMX-52 (5 m), CMX-59 0,3 (0.3 m),
CMX-59 (length on request)
% Ethernet: CAT5E cable, M12 D-coded male connector/RJ45 connector 4 v/ v/ v/
3 X CMX-60 (2 m), CMX-61 (5 m), CMX-62 (10 m), CMX-69 (length on request)
Ethernet - Cascading: CATSE cable, 2 x M12 D-coded male connector
N N CMX-78 (1 m), CMX-70 (2 m), CMX-71 (5 m), CMX-72 (10 m), CMX-79_0,3 (0,3 m), v v v V4
CMX-79 (length on request)
Connecting peripheral equipment:
Shielded cable, M12 5-pin male connector/open end, IP 65 v v v V4
CMX-80 (1.5 m), CMX-81 (3 m), CMX-83 (10 m), CMX-89 (length on request)
Connecting peripheral equipment:
Shielded cable, M12 8-pin male connector/open end, IP 65 v v
CMX-9x (length on request)
Connectors
- SC-M12:
.s‘. M12 5-pin connector for connecting open end cables 4 4 4 4
,h; SC-M12-8:
&? }: i’ M12 8-pin connector for connecting open end cables
- SC-M12-8-TC:
2 M12 8-pin connector for connecting thermocouples with integrated
cold junction compensation (CJC)
= SC-M12-ABGW:
* M12 5-pin 90° bent connector for connecting open end cables 4 v v v
~ SC-M12-BU-ABGW:
‘. M12 5-pin 90° bent female connector for connecting open end cables 4 4 4 4
2 SC-M12-8-ABGW:
V- M12 8-pin 90° bent connector for connecting open end cables
9 % SC-M12-Y-M12: v/ v/ v/ v/
@ 5-pin Y-splitter cable with M12 connector to 2 x M12 female connectors
SC-M23: V4
d M23 12-pin connector for the direct connection of shaft encoders, gauges, and not for v
\Q‘\\ digital transducers MSX-E1721
®
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Pressure

Acquisition

Intelligent Ethernet systems

Analog Analog Analog Force distance | Temperature Yo | (e T e— Protocol
1/0 input output measurement | measurement ment siy 9 interpreter
gnals
s [ 22| 22| =2 2 | 22| 22| 22 £ £ 2 2 2 g £ 2
v v v e A A 4 v v v v v v v v
v v v e A A 4 v v v v v v v v
v v v e A A 4 v v v v v v v v
v v AN A A BV 4 v v v v v v v v
v v v e A A 4 v v v v v v v v
v v AN AN A BV 4 v v v v v v v v
v v v e A A 4 v
v v v v v
v v v e AN A 4 v v v v v v v v
v
v (RTD) v
v
v
MSX-E-
Q) 3711-TC
v v v e A A 4 v v v v v v v v
v v AR AN A BV 4 v v v
v
v v not suitable for v
TC
v v
v v v
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Accessories for the Ethernet systems

Digital . .
1/0, 24V Multifunction counter
=
o
=
< o - = — -
-— O — NN o™ ~
o Lo O~ 0~ 0~ O~ O~
u L o W b} b}
> > > > > = =
(2 N%2] v v v v
== === == ==
Screw connector binders for voltage supply: 3-pin binder, 5.08 mm grid
Y SMX-10
1-row screw connector, included in the delivery content
SMX-11
' 2-row screw connector
SMX-12
2-row spring-cage connector with double link
Screw connector binders for trigger/synchro
SMX-20
. 3-pin binders, 5.08 mm grid, included in the delivery content
Options / Mounting
ﬁ'a-': MX-Clip
= ! l’» 2 clips for DIN-rail mounting or for direct mounting on units 4 4 4 4
== MX-Rail
¥ Assembly equipment for DIN-rail mounting. v v v v
Please specify when ordering!
MX-Screw
H‘EE Assembly equipment for direct mounting on machines 4 4 4 4
Options / Protection caps
. Q PCMX-10: 5 x protection caps for M12 connector (4 x female, 1 x male) v v v v
‘ PCMX-11: 10 x protection caps for M18 connector
@ PCMX-12: 1 protection cap for M23 connector v v
. PCMX-13: 10 x protection caps for M12 connector v 4 v v

34
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Intelligent Ethernet systems
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Analog Analog Analog Force distance | Temperature I Acqu|S|t|qn Protocol
" measure-| of dynamic Length measurement ;
1/0 input output measurement |measurement A interpreter
ment signals
=)
< 2
S| 81281 8| &8 8| 5| 3| & = s || B|E| 88| &
u ol B u vl v o u u 0 0 u 0 u u
e za | 58 | & 5 | 38| 38| 38 e & & a & & e 5
= == | == = s | z=| == | == = = = = = = = =
v
v
v
v
v v/ v v v v v
v v (VI V| V| v v 4 v v 4 v v
v v v S v vV v v v v v v v v v
4 4 (VI V| v v v v v 4 4 v
v v v v
v v v
v v v " A A v v v
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Ethernet digital I/0 system
16 digital I/0, 24 V, with event logic

New!

Integrated
Ethernet
2 = switch

ARM9
Technology

Cascadable,
can be synchronised
in the ps range

INLVE:
MSX-E 1516-NPN

MSX-E1516 / MSX-E1516-NPN
16 digital 1/0, 24 V, status LEDs
Configurable inputs and outputs

Event logic for the inputs and outputs
24V digital trigger input

M12 connectors

Timer function for
synchro trigger signal

*Operating temperature

on request

DatabaseConnect
see page 114

More information on
www.addi-data.com

> Drivers and samples
we " Find software for the
t’ A MSX-E systems at:
“ www.addi-data.com/
downloads

*Preliminary
Product information
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Features

e 24V digital trigger input

e ARM®9 32-bit processor

¢ 64 MB onboard SDRAM for storing data

¢ Robust standardized metal housing

e Power Save Mode: Reduced power consumption when
no acquisition runs

Safety features

e Status LEDs for fast error diagnostics

e Optical isolation 1000 V

e Overtemperature and reverse voltage protection
¢ Internal temperature monitoring

o Filters on all inputs (software-programmable)

e Short-circuit protection

e Overvoltage protection 30 V

e Electronic fuse

Digital 1/0

e 8x 2 digital lines, 24 V, which can be parameterised as
pairs of inputs or outputs

e Shutdown logic

¢ Watchdog for resetting the outputs to “0”

e At Power-On the outputs are set to "0”

e Electronic fuse

e Dual LED for each 24 V digital /0 with direction
indication

Interfaces

e Fast 24 V trigger input

e Ethernet switch with 2 ports

¢ Synchronisation/trigger In/Out

e Line in for 24 V supply and cascading

Communication interfaces

* \Web server (configuration and monitoring)

e Command server SOAP for transferring commands

o Data server (TCP/IP or UDP socket) for sending
acquisition data

e Event server (TCP/IP socket) for sending system events
(Diagnostics such as temperature, short-circuits ...)

e Command server Modbus TCP and Modbus (UDP) for
sending commands

info@addi-data.com
www.addi-data.com

Synchronisation/time stamp

Time stamp

Several MSX-E systems can be synchronised with one an-
other in the ps range through a synchro connection.
This allows to start a synchronous data acquisition, to
generate trigger events and to synchronise the time on
several MSX-E systems. Furthermore, the systems have a
time stamp that logs the point in time at which the data
was acquired by the system.

System A

System B

Ts Synchronisation

A

Value

1 Value,2 Value,n

s Value , 1 Value 2 Value n

Without synchro: TS, =TS,

With synchro: TS, =TS,
The combination of synchronisation and time stamp (TS)
allows the clear allocation of signals that were captured
by several systems.

Acquisition Acquisition
with synchro without
Value , 1 synchro Value , 1
System W | valie .2 System A IRT :z
| Val;un Value , n
1 Value , 1 Value , 1
system B | System B Value ,2
L~  Time
TSp=TSg, TS, TS,
NOTE
NPN
While most sensors when activated will output a
24V signal (PNP sensors), a NPN sensor when activated
switches to ground.
The swichting to ground of NPN sensors can be read
by the MSX-E1516-NPN system.
o
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Intelligent Ethernet systems, digital - MSX-E1516 / MSX-E1516-NPN

Acquisition modes

Acquisition modes - There are 2 different possibilities for reading the digital inputs.

Digital 10
Syt

Ethernet

1. Asynchronous acquisition

With the asynchronous acquisition, the digital inputs can be read out via

SOAP or Modbus function. For each function call, the values of one channel

are transmitted. P Read command v
Digital input

3 Switching status 2 Read

2. Synchronous acquisition statio
With the synchronous acquisition, the inputs are first initialised and then Ethernet
the acquisition is parameterised. The acquisition runs automatically depend-

ing from a trigger source.

Either the 24V trigger input or a synchro trigger can be used as trigger

source.

P Initialisation
e. g. Synchro timer Digital input
2 # Read, send
# Read, send

Synchro latch
A periodic acquisition of the digital inputs is possible using the synchro timer (synchro latch). Several MSX-E systems (of same or different types) can be com-

bined through synchro trigger. With the synchronous acquisition, as soon as there are measurement values available, they are sent to the clients via socket

connection.

Event logic
The event logic of the MSX-E1516 can be used to detect a change of edge : “| Inputs

on the digital inputs (e.g. to show that 1 unit has been produced, or that :

the machine runs or stands still). i In this example
This information (time stamp + event mask) is stored on the data server of 1 an event is generated
the MSX-E1516 and can be read through a socket connection. when channels 1 and 4

The information can be read either through an application written for 2—0O Event are set to ,high” and
I channels2 and 3 are

this purpose or by using the DatabaseConnect software. DatabaseConnect 3 O setto low”
writes the information in a database and can then evaluate it. " ‘

Onboard programming / stand-alone operation

Development mode

With the Development mode of the MSX-E systems you can customise your
measurement, control and regulation applications to fit your requirements.
The programs run directly on the MSX-E systems, which has two advantages:
external PCs are relieved and you can process data freely according to your
requirements. This helps you to improve the efficiency of your processes

Etnerpee

and to secure your investments. tZZ

Safety

Watchdog
The MSX-E1516 Ethernet system has a 16-bit watchdog which can be programmed in 3 time units (us, ms, s). The watchdog is used for automatically

resetting the digital outputs to 0 V after a defined time in order e. g. to switch off actuators if an error has occurred.
*Preliminary product information
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Intelligent Ethernet systems, digital - MSX-E1516 / MSX-E1516-NPN

ConfigTools

The ConfigTools program allows an easy administration of the MSX-E
systems. These are automatically detected in the network. ConfigTools
consists of common and specific functions.

In addition, with ConfigTools, the complete configuration of a MSX-E
system can be saved and transferred to another system of the same type
(clone function).

ConfigTools is included in the delivery.

ConfigTools functions for
MSX-E1516 / MSX-E1516-NPN:
e Change of IP address

¢ Display of web interface

e Firmware update

¢ Save/load system configuration
¢ Save/load channel configuration

Very easy use through [ i
the ,,ConfigTools”
program; W
The MSX-E system is
automatically detected
in the network.

I e ] D
&% | P
' ! ' '
o nl;:—l— u.-:_: S
&y % | e
' ' ' i
ADDI-DATA connection technology
MES
data base Ethernet M12
MSR application HARDWARE CMX-6x male
RI45 connector
upP sl ” - agip
TCP/IP
SOFTWAla “E‘ ] ~)@fac/1bus
= = SOAP Trigger M12

female
cable  CMX-4X connector

IPEmotion PC, server, PLC, HMI ... M12

procell end female
SIMATIC STEP 7° connector
SPC.kompakt®
Power
CMX-2x
open cable end

*Preliminary product information
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Features

Status LEDs DUAL LEDs for digital 1/0

16 digital 1/0, 24 V
5-pin M12 female connector

L 2 x Ethernet

2 x Trigger/Synchronisation IN/OUT

2 x voltage supply,
24V IN/OUT, optically isolated

Simplified block diagram

Sync Out

Optical isolation 1000 V

Ethernet Link / | Temperature Tri
ACT LEDs | monitoring
Mil l
Ethernet| ioface
switch

Et??)err%eé
or ..
Ethernet ‘[])Igrllt;hllo
Port1 FPGA | | |16 digital 1/0 :
Processor status LED control - Status LED :
logic - Direction
| - Fuse
24V -24v :
Sl:}pglyt 3 Digital 1/0
utpu
fe . Power Good LED 14.and 15
Input

line Energy supply

male connector

Combination possibilities:

- Several MSX-E of the same type:
acquisition of a large number of channels

- Different types of MSX-E systems:
combination of different functions

oA ihernet (CMX-7x)
igger/Synchro (CMX-5x)
Power (CMX-3x)

c
anxox sy oy Che
// -— digital digital d'\gz.‘i‘n\:)ut

open cable end
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Intelligent Ethernet systems, digital - MSX-E1516 / MSX-E1516-NPN

Specifications* \

Digital inputs

Number of inputs: 16, 2 per M12 female connector
Common ground acc. to IEC 1131-2

Overvoltage protection: 30V

Optical isolation: 1000 V through opto-couplers

Nominal voltage: 24VDC

Input voltage: 0to30V

Input impedance: >1MQ

Logic input levels: UH (max) 30V typ.

UH (min) 18V typ.
UL (max) 16V typ.
UL (min) OV  typ.

Digital outputs

Number of outputs: 16, 2 per M12 female connector

Optical isolation: 1000 V through opto-couplers

Output type: High-side, load to ground acc. to IEC 1131-2
Nominal voltage: 24V

Voltage supply: 18V-30V

Current (max.): 1.85 A typ. for 8 channels through PTC at 20°C
Output current per channel: 500 mA max.

Short-circuit current per output 1.7 A max

Shut-down logicat 24V, R_ =10 mQ
RDS ON Resistance: 280 mQ max.
Switch-on time: 100 ps maxRL=48Q0f80 % V_,
Switch-off time 150 ps maxRL=48Qof 10%V_,
Overtemperature (shutdown):  135°Cmax. (output driver)
Temperature hysteresis: 15°C typ. (output driver)
Diagnostics: Common diagnostics bit for all 16 channels at

overtemperature of one channel

Voltage supply, Ethernet, Trigger, Synchro

The specifications for the voltage supply, Ethernet, Trigger, Synchronisation and
Electromagnetic Compatibility apply to all MSX-E systems. See page 31.

System features

Interface: Ethernet acc. to specification IEEE802.3
Dimensions: 215 mm x 110 mm x 50 mm

Weight: 900 g

Degree of protection: IP 65

Current consumption at 24V: 160 mA

Operating temperature: -40 °C to +85 °C

Connectors for sensors

For digital 1/0: 8 x 5-pin M12 female connector

/Ordering information

MSX-E1516 / MSX-E1516-NPN
Ethernet digital I/0 system, 16 digital I/0, 24 V, with event logic. Incl. technical description, software drivers and ConfigTools.

Versions
MSX-E1516: 16 digital I/0, 24 V
MSX-E1516-NPN: 16 digital inputs, 24 V (NPN)

Connection cables

Voltage supply Ethernet

CMX-2x: Shielded cable, M12 5-pin female connector/open end, IP 65 CMX-6x: CAT5SE cable, M12 D-coded male connector/RJ45 connector

CMX-3x: For cascading, shielded cable, M12 5-pin CMX-7x: For cascading, CATS5E cable, 2 x M12 D-coded male connector
female connector/male connector IP 65 Connection to peripherals

Trigger/Synchro CMX-8x: Shielded cable, M12 5-pin male connector/open end, IP 65

CMX-4x: Shielded cable, M12 5-pin female connector/open end, IP 65 Options

CMX-5x: For cascading, shielded cable, M12 5-pin S$7 Modbus TCP Client Library for S7: Easy use of the Ethernet systems
female connector/male connector IP 65 MSX-E with PLCs

MSX-E 5V-Trigger: Level change of the trigger inputs and outputs to 5 V
MX-Clip, MX-Rail (please specify when ordering!),
MX-Screw, PCMX-1x

*Preliminary product information
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Ethernet multifunction counter system
4 counter innuts (incremental, sin/cos), 16 digital I/0, 24V

MSX-E1701 / MSX-E1711 / MSX-E1721

4 incremental counter inputs
or 8 PWM outputs (MSX-E1701)

4 sin/cos counter inputs 1 Vpp[MSX-E171 1),
1 pApID (MSX-E1721) with A, B, C (index] signals

16 digital 1/0, 24 V, status LEDs
Configurable inputs and outputs
24V digital trigger input

M12 and M23 connectors

Integrated - OLH Cascadable, can be Timer function or
T 85 C m 'Qcﬁ’]t?:gy synchronised compare logic for
= = switch 9 in the ps range synchro trigger signal

*Operating temperature

Features e Command server Modbus TCP and Modbus (UDP) for

e 24V digital trigger input sending commands

¢ ARM®9 32-bit processor

¢ 64 MB onboard SDRAM for storing data

¢ Robust standardized metal housing

e Power Save Mode: Reduced power consumption when

Synchronisation/time stamp

Time stamp

no acquisition runs

Safety features
e Status LEDs for fast error diagnostics
e Optical isolation e Input filters

Several MSX-E systems can be synchronised with one an-
other in the ps range through a synchro connection.
This allows to start a synchronous data acquisition, to
generate trigger events and to synchronise the time on
several MSX-E systems. Furthermore, the systems have a

time stamp that logs the point in time at which the data

Counter
was acquired by the system.

e 4 x 32-bit incremental counter inputs (MSX-E1701), max.

on request i
5. MHz, or 8 x PWM outputs, can be configured through System A System B
firmware L

o . . TS, Synchronisation TS,
e 4 x 32-bit sin/cos counter inputs with 1Vpp (MSX-E1711) L i
| or 11 pA,, (MSX-E1721), 250 kHz
w * Voltage supply of the sensors through M23 female
connector (24 V or 5V)
DatabaseConnect

¢ Single, double, quadruple edge analysis (MSX-E1701)
e Compare logic
e Status LEDs for incremental counter inputs

Digital 1/0

e 8x 2 digital lines, 24 V, which can be parameterised as
pairs of inputs or outputs

¢ Shutdown logic

e Watchdog for resetting the outputs to “0”

e At Power-On the outputs are set to “0”

see page 114

1 Value,2 Value,n Value .1 Value 2 Value n

n
Without synchro: TS, # TS,
With synchro: TS, =TS,
The combination of synchronisation and time stamp (TS)
allows the clear allocation of signals that were captured
by several systems.

. Acquisition Acquisition

e Electronic fuse with synchro withﬁut

e Dual LED for each 24 V digital I/0 with direction Value , 1 synenro Value 1
More information on | Value o0 Value .0
www.addi-data.com Interfaces ale,1 v

e Fast 24V trigger input VA0 slteh

e Ethernet switch with 2 ports Time

TS,,=TSg, TS,, TS,

e Synchronisation/trigger In/Out

¢ Line in for 24 V supply and cascading
> Drivers and samples
(" Find software for the Communication interfaces
5 MSX-E systems at: * Web server (configuration and monitoring)
‘ www.addi-data.com/ .
downloads e Command server SOAP for transferring commands
e Data server (TCP/IP or UDP socket) for sending
acquisition data
e Event server (TCP/IP socket) for sending system events

(Diagnostics such as temperature, short-circuits ...)

info@addi-data.com
www.addi-data.com
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Intelligent Ethernet systems, counter - MSX-E1701 / MSX-E1711 / MSX-E1721

Acquisition modes

Acquisition modes - There are 2 different possibilities for reading the counter inputs.

1. Asynchronous acquisition Ethernet
With the asynchronous acquisition, the counter inputs can be read out via

SOAP or Modbus function. For each function call, the values of one channel

are transmitted.

17 Read command

3 Position values sensor 1-4

2 Read

2. Synchronous acquisition

With the synchronous acquisition, the inputs are first initialised and Ethernet
then the acquisition is parameterised. The acquisition runs automatically

depending from a trigger source.

Either the 24V trigger input or a synchro trigger can be used as trigger

source.
D Initialisation

e. g. Synchro timer Sensor 1-4

2 # Read, send

# Read, send

Synchro latch

A periodic acquisition of the counter inputs is possible using the synchro timer (synchro latch). Several MSX-E systems (of same or different types) can be
combined through synchro trigger. With the synchronous acquisition, as soon as there are measurement values available, they are sent to the clients via
socket connection.

Compare logic @ counter
With the compare logic, a synchro-trigger signal can be generated in order
to latch the counter value as soon as the counter value is equal to the
compare value.

With the additional ,Modulo-Mode” (Modulo Compare), a trigger can also
be generated at the n value of the compare value.

Thus it is possible, e. g. when using an encoder with 3,600 steps / revolution
to obtain each degree of a measurement value (Modulo Compare = 10).
The thus generated synchro-trigger can also be used for data acquisition on
further MSX-E systems.

0
123456780910
112, 201
2122... 30

® Modulo Compare = 10

. ® send data

Onboard programming / stand-alone operation

Development mode

With the Development mode of the MSX-E systems you can customise your
measurement, control and regulation applications to fit your requirements.
The programs run directly on the MSX-E systems, which has two advantages:

external PCs are relieved and you can process data freely according to your SOFTWARE-LEVEL
requirements. This helps you to improve the efficiency of your processes Frassy A
H —— AL
and to secure your investments. ormans e/ [ 724 aronna
ez
Safety
Watchdog

The MSX-E17x1 Ethernet system has a 16-bit watchdog which can be programmed in 3 time units (us, ms, s). The watchdog is used for automatically
resetting the digital outputs to 0 V after a defined time in order e. g. to switch off actuators if an error has occurred.
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Intelligent Ethernet systems, counter - MSX-E1701 / MSX-E1711 / MSX-E1721

ConfigTools

The ConfigTools program allows an easy administration of the MSX-E
systems. These are automatically detected in the network. ConfigTools
consists of common and specific functions.

In addition, with ConfigTools, the complete configuration of a MSX-E
system can be saved and transferred to another system of the same type

(clone function).

ConfigTools is included in the delivery.

ConfigTools functions for MSX-E1701 / MSX-E1711 / MSX-E1721:

e Change of IP address

o Display of web interface

* Firmware update

¢ Save/load system configuration

¢ Save/load channel configuration

Very easy use through
the ,, ConfigTools”
program;

The MSX-E system is
automatically detected
in the network.

ADDI-DATA connection technology

MES

data base
MSR application HARDWARE

SOFTWA\B ‘—D

= =

IPEmotion® PC, server, PLC, HMI ...
procella®
SIMATIC STEP 7°

SPC.kompakt®

L2 Phone: +49 7229 1847-0
Fax: +49 7229 1847-222

ubp

TCP/IP
#odbus
SOAP

Ethernet M12
CMX-6x _male
RI45

connector

Trigger
open female
cable  CMX-4X connector M12

end = female
connector
S|

Power
CMX-2x

open cable end

info@addi-data.com
www.addi-data.com

male connector

Features
DUAL LEDs
Status LEDs for digital /0 16 dig. 110, 24V
5-pin M12
female connector

2 x Ethernet
2 x Trigger/Synchro- LEDs for.
nisation IN/OUT counter inputs
2 x voltage
supply,
24V INJOUT, MSX-E1701 ) )

. 4 incremental counter inputs: 12-pin M23 female connector or
optically
isolated 4 x 2 PWM outputs

MSX-E1711 / MSX-E1721
4 sin/cos inputs: 1V, or 11 pA
M23 female connector: 12-pin for MSX-E1711 (1 Vw)
or 9-pin for MSX-E1721 (11 pA )

Simplified block diagram

Y 5 Sync Out Sync Out
Optical isolation 1000 V Trigger Out Trigger Out
Trigger In

Ethernet Link / | Temperature el
ACT LEDs | monitoring
l Sync In

Mil

Ethernet
Port 0
Ethernet
Port 1

Interface o Digital I/0
16 digital 1/0
FPGA || | |- Status LED Oand1
Processor status LED control - Direction
logic - Fuse Digi
R gital 1/0
Y 14and 15
24V 4 counter
supply | inputs _Counter 0
Output [* or 8 PWM H
i Power Good LED :
|”|FI’D$ 3 outputs Counter 3
line Energy supply

Combination possibilities:

- Several MSX-E of the same type:
acquisition of a large number of channels

- Different types of MSX-E systems:
combination of different functions

oA ihernet (CMX-7x)
igger/Synchro (CMX-5x)
APower (CMX-3x)

Al 1M
Y ey
/ elgic] incremental
/ open cabﬁ- -I_l—L A /W A %
=S AN
PWM 1Vep 11 pher

12-pin for MSX-E1701 + MSX-E1711
9-pin for MSX-E1721

E SC-M23 M23 male connector

Cable supplied
through sensor
manufacturer
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Intelligent Ethernet systems, counter - MSX-E1701 / MSX-E1711 / MSX-E1721

Specifications \

Incremental counter inputs (MSX-E1701) Interpolation factor: Up to 8192 _ :
Max. input frequency: max. 250 kHz (at min. interpolation), on request
Number of inputs: 4 x incremental counters each with A, B, C and D signals ESD protection: 7KV
5V inputs (MSX-E1701 version) — .
Differential inputs: Complies with the EIA standards R5422A Digital inputs
Input type: Differential or TTL (with reference voltage) Number of inputs: max. 16, 2 per M12 female connector, common ground
Common mode range: +121/-7V acc. to IEC 1131-2
Input sensitivity: + 200 mV Overvoltage protection: 30V
Input hysteresis: 50 mV typ. Optical isolation: 1000 V through opto-couplers
Input _|mpedance: 12 kQ min. Nominal voltage: 24VDC
Max. input frequency: 5 MHz Input voltage: 0to30V
.Open Circuit Fail Safe Receiver Design” Input impedance: S1TMQ
ESD protection: Upto£15kV Logic input levels: UH (max): 30V typ.  UH (min):18V typ.
24V inputs (MSX-E1701-24 version) UL (max):16 V typ. UL (min):0 V typ.
For 24V encoders. Only 24V signals can be connected. -
Nominal voltage: 24VDC Digital outputs
Max. input frequ?ncy: 1 MHz at nominal voltage Number of outputs: max. 16, 2 per M12 female connector
'"P‘_’t !mpedance. >1MQ Optical isolation: 1000 V through opto-couplers
Logic input levels: UH (mgx).: 30Vyp. Output type: High-side, load to ground acc. to IEC 1131-2
3::' (mln).. }2xtyp. Nominal voltage: 24V
UL Emax)) oV yp. Voltage supply: 18V-30V
min): yp. Current (max.): 1.85 A typ. for 8 channels through PTC
Voltage supply: Incremental encoder selectable, 5V or 24V, max. 500 mA Output current / output. 500 mA max
PWM outputs (MSX-E1701) Short-circuit current / output: 1.7 A max., shut-down logic at 24V, R_ =10 mQ
Number of outputs: 8 RDS ON resistance: 280 mQ max.
- itch-on time: 1 LRL=48Qf %V
Differential 1/0: Complies with the EIA standards RS422A :x:zzhgg ?Ir:qi 123 ﬂz mzz RL_4SSQ fr;;n} go%/‘(, o
N B - . " o — out
gutput type: ] - D;f;e;er;t{}al Overtemperature (shutdown): 135°C max. (output driver)
I ommon mode .range. : 200' v Temperature hysteresis: 15°C typ. (output driver)
l"p“t ;en5|t|V|y: ;0 Vm Diagnostics: Common diagnostics bit for all 16 channels at
nput hysteresis: mv typ. overtemperature of one channel
Input impedance: 12 kQ min.
Time base: 250ns, 1 pis, 1ms, 1s Voltage supply, Ethernet, Trigger, Synchro
Min. pulse duran.on: 2?0 ns The specifications for the voltage supply, Ethernet, Trigger, Synchronisation and
Max. output rate: n: number1of pulses (Duty Cycle), n > 2 Electromagnetic Compatibility apply to all MSX-E systems. See page 31.
" n - time base System features
Examples (time base = 250 ns): . I
Interface: Ethernet acc. to specification I[EEE802.3
Duty Cycle 50% Duty Cycle 66% Dimensions (mm): 215x 110 x 54 .
1 high pulse, 1 low pulse, n=2 2 high pulses, 1 low pulse, n=3 Weight 900 g
1 1 : -
f=————=2MHz f==————=133MHz Degree of protection: IP 65
_2 -250ns 3-250ns Current consumption at 24 V: 150 mA without load
Voltage supply: 5V or 24V, max. 500 mA Operating temperature: -40 °C to +85 °C
Sin/cos counter inputs (MSX-E1711, MSX-E1721) Connectors for sensors :
. . . . . Digital 1/0: 8 x 5-pin M12 female connector
Number of inputs: 4 x sin/cos counter inputs each with A, B, C and D signals Incremental counter inputs: 4 x 12-pin M23 female connector
Resolution: 32:bit Sin/cos counter input 1V : 4 x 12-pin M23 female connector
Differential inputs: -1V, (MSX-E1711) Sinfcos counter input 11 pA_: 4 x 9-pin M23 female connector

- 11pA | (MSX-E1721)

/Ordering information

MSX-E1701 / MSX-E1711 / MSX-E1721
Ethernet multifunction counter system, 4 counter inputs (incremental, sin/cos), 16 digital I/O, 24 V.
Incl. technical description, software drivers and ConfigTools.

Versions

MSX-E1701: 5V RS422 incremental counter inputs

MSX-E1701-24V: 24V incremental counter inputs

MSX-E1711: Sin/cos inputs, 1 Vpp

MSX-E1721: Sin/cos inputs, 11 pA__

Connection cables Connection to peripherals

Voltage supply CMX-8x:  Shielded cable, M12 5-pin male connector/open end, IP 65

CMX-2x: Shielded cable, M12 5-pin female connector/open end, IP 65
CMX-3x: For cascading, shielded cable, M12 5-pin
female connector/male connector IP 65

Options
S7 Modbus TCP Client Library for S7:

Easy use of the Ethernet systems MSX-E with PLCs
Trigger/Synchro MSX-E 5V-Trigger: Level change of the trigger inputs and outputs to 5 V
CMX-4x: Shielded cable, M12 5-pin female connector/open end, IP 65 MX-Clip, MX-Rail (Please specify when ordering!), MX-Screw, PCMX-1x
CMX-5x: For cascading, shielded cable, M12 5-pin

female connector/male connector IP 65
Ethernet
CMX-6x: CATS5E cable, M12 D-coded male connector/RJ45 connector
CMX-7x: For cascading: CAT5E cable, 2 x M12 D-coded male connector

Phone: +49 7229 1847-0 info@addi-data.com 43
Fax: +49 7229 1847-222  www.addi-data.com



Ethernet multifunction counter system
4 EnDat counter inputs, 16 digital 1/0, 24V

—
EnDat 2.2
<

Integrated
Ethernet
2 = switch

ARM™9
|P 65 Technology

MSX-E1731

4 EnDat 2.2 inputs

16 digital I/0, 24 V, with status LEDs
24V digital trigger input

M12 connectors

Cascadable, can be On request:
synchronised
in the ps range

Compare logic for
synchro trigger signal

on request

DatabaseConnect
on request

More information at
www.addi-data.com

> Drivers and samples
we " Find software for the
t’ A ‘ MSX-E systems at:

www.addi-data.com/

downloads

IAA Phone: +49 7229 1847-0

*Operating temperature

Features

e 24V digital trigger input

¢ ARM®9 32-bit processor

e 64 MB onboard SDRAM for storing data

¢ Robust standardized metal housing

¢ Power Save Mode: Reduced power consumption when
no acquisition runs

Safety features

e Status LEDs for fast error diagnostics
e Optical isolation 1000 V

¢ Input filters

Sensor inputs

e 8-pin M12 female connectors

e 4 x EnDat counter inputs for the acquisition of
EnDat encoders

¢ Max. clock frequency 4.5 MHz

¢ \oltage supply of the EnDat encoders via M12 female
connectors: 5V +10%

e Output of the values as raw value
or position value (mm or °)

e Communication LED for each EnDat input

Interfaces

e Fast 24V trigger input

e Ethernet switch with 2 ports

¢ Synchronisation/trigger In/Out

e Line in for 24 V supply and cascading

Communication interfaces

* Web server (configuration and monitoring)

¢ Command server SOAP for transferring commands

e Data server (TCP/IP or UDP socket) for sending
acquisition data

e Event server (TCP/IP socket) for sending system events
(Diagnostics such as temperature, short-circuits ...)

¢ Command server Modbus TCP and Modbus (UDP) for
sending commands

info@addi-data.com

Fax: +49 7229 1847-222 www.addi-data.com

Synchronisation/time stamp

Time stamp

Several MSX-E systems can be synchronised with one an-
other in the ps range through a synchro connection.
This allows to start a synchronous data acquisition, to
generate trigger events and to synchronise the time on
several MSX-E systems. Furthermore, the systems have a
time stamp that logs the point in time at which the data
was acquired by the system.

System A System B
Ts Synchronisation

A

Value

1 Value,2 Value,n Value , 1 Value 2 Value n

-
Without synchro: TS, =TS,
With synchro: TS, =TS,
The combination of synchronisation and time stamp (TS)
allows the clear allocation of signals that were captured
by several systems.

Acquisition Acquisition
with synchro without
synchro
Value , 1 Value , 1
System A |V SHCVM | value 2
| Val;un Value .n
1 Value .1 Value , 1
System B | AT System B Value , 2
Value 8 Value . n
I S S — T}
TS,,=TS,, TS,, TS,
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Intelligent Ethernet systems, counter - MSX-E1731

EnDat

EnDat is a bidirectional synchronous-serial interface for position measurement devices. This interface allows to read out abso-
lute position values and parameters, to write status and initialisation registers and to transfer additional information about
the position value. In addition, ADDI-DATA EnDat 2.2 solutions support the evaluation of diagnostic values and access to the
OEM memory. Data is transferred serially.

e Fast data transfer

¢ Signal delay time compensation

e High contour accuracy

¢ High transmission safety

* No need for additional sensors: Evaluation (temperature, limit switch, etc.)
e Serial transmission: only 4 lines necessary (EnDat 2.2)

¢ Single-line wiring (M12, 8-pin)

e Automatic parameterisation through electronic type plate

MSX-E1731

Clock™
Clock™

seomoomt) D
Data”

Voltage

EnDat 2.2
Encoder

FPGA
EnDat 2.2

Receive MaSter
=l
Delay compensation

Interface

Ethernet

Acquisition modes
There are two different acquisition modes for EnDat sensors:

Asynchronous acquisition

With the asynchronous acquisition, the EnDat sensors can be read out after Ethernet

initialisation via SOAP or Modbus function.

For each function call, one position value is transmitted.

EnDat 2.2 also allows to read out additional sensor-specific values (e. g.
temperature,...)

1 Read command
Sensor 1-4

Synchronous acquisition 3 Position values 2 Read

With the synchronous acquisition, at first the sensors are initialised and

then the acquisition is parameterised. The acquisition runs automatically in

relation to a trigger source.

Either the 24 V trigger input or a Synchro timer can be used as a trigger

source.

When using the Synchro timer, a periodical acquisition of the EnDat inputs

is also possible. Ethernet

With the synchronous acquisition, it is possible to acquire all 4 sensor inputs
of the MSX-E1731 simultaneously.
It is also possible to combine several MSX-E systems (even of different types)

through the Synchro trigger. In synchronous acquisition mode, measure- P Initialisation
ment data is sent to the clients as soon as it is available via a socket connec- e. g. Synchro timer Sensor 1-4
tion. 2 # Read, send

# Read, send

Onboard programming / stand-alone operation

Development mode

With the Development mode of the MSX-E systems you can customise your
measurement, control and regulation applications to fit your requirements.
The programs run directly on the MSX-E systems, which has two advantages:
external PCs are relieved and you can process data freely according to your
requirements. This helps you to improve the efficiency of your processes
and to secure your investments.
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Intelligent Ethernet systems, counter - MSX-E1731

ConfigTools Features

The ConfigTools program allows an easy administration of the MSX-E DUAL LEDs 16 dig. 1/0, 24V
systems. These are automatically detected in the network. ConfigTools Status LEDs for digital /0 5-pin M12 female
consists of common and specific functions. connector

In addition, with ConfigTools, the complete configuration of a MSX-E

system can be saved and transferred to another system of the same type 2 x Ethernet o

LEDs for

(clone function). counter inputs

2 x Trigger/Synchro- C]
ConfigTools is included in the delivery. nisation IN/OUT o
ConfigTools functions for MSX-E1731: 2 x voltage supply, I . .
9 24V IN/OUT, 4 EnDat 2.2 inputs:

e Change of IP address

¢ Display of web interface

e Firmware update

¢ Save/load system configuration
¢ Save/load channel configuration

optically isolated 8-pin M12 female connector

Simplified block diagram

Optical isolation 1000 V TriS;;Ce?l(l)tut :rl':g:ru;ut

Ethernet Link / | Temperature Tri 1 Trigger In

ACT LEDs | monitoring Sync In

Ethernet il l

Very easy use through | — B Etﬁeorr;eol H: Iniifge 16 digital I1/0 Digital /0

the ,,ConfigTools” Port 1 FPGA - Status LED and 1

program; Processor status LED control R Pirect\'on

The MSX-E system is logic N le's\e; Digital /0
automatically detected TR 14.and 15

in the network. supply 4 EnDat EnDat 0

Output inputs ‘—l:
line |, Power Good LED
Input Energy supply EnDat 3
,,,,,,,,,,,,, Ine 1 2V—>5V

Combination possibilities:

- Several MSX-E of the same type:
acquisition of a large number of channels

- Different types of MSX-E systems:
combination of different functions

oA ihernet (CMX-7x) / :
igger/Synchro (CMX-5x)
e (8]

APower (CMX-3x)

ADDI-DATA connection technology

CMIX-8x ZW
// -— digital

open cable end

MES

M12
male connector

data base Ethernet M12

MSR application HARDWARE CMX-6x male EnDat22
RI45 connector ~
upp i ” N {u]
TCP/IP
sorwA) <5 Brociue
= = SOAP Trigger
open female
IPEmotion PC, server, PLC, HMI ... cable  CMX-4X connector V12 8 v
procell end female [T female connector
SIMATIC STEP 7° connector =)
PC kompakt®
SPC.kompakt Power Cable supplied
CMX-2x through sensor

manufacturer
open cable end
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Specifications N

Intelligent Ethernet systems, counter - MSX-E1731

A Short-circuit current / output: 1.7 A max.
Counter Inputs Shut-down logic at 24V,
Input type: EnDat 2.2 Rload=10 mQ
Differential inputs: Complies with the EIA standards RS422A RDS ON resistance: 280 mQ max.
Input type: Differential Switch-on time: 100 ps
Common mode range: +12/-7V max RL=48 € from 80 % Vout
Input sensitivity: + 200 mV Switch-off time: 150 ps
Input hysteresis: 50 mV typ. max RL=48 Q from 10 % Vout
Input impedance: 12 kQ min. Overtemperature (shutdown):  135°C max. (output driver)
Max. input frequency: 5 MHz Temperature hysteresis: 15°C typ. (output driver)
ESD protection: Up to +15 kV Diagnostics: Common diagnostics bits for all 16 channels
Clock frequencies: 4500 kHz at overtemperature
2500 kHz
1500 kHz
900 kHz Watchdog
500 kHz Number: 1
Resolution: 16-bit
Dig italin puts Time base: ps, ms, s (programmable)
Time value range: 110 65535

Number of inputs:

max. 16, 2 per M12 female connector,
common ground acc. to IEC 1131-2

Overvoltage protection:

30V

Optical isolation:

1000 V through opto-couplers

Nominal voltage: 24VDC
Input voltage: from 0to 30V
Input impedance: >1MQ

Logic input Tevels:

Digital outputs

Number of outputs:

UH (max):30 V typ.
UH (min): 18 V typ.
UL (max): 16 V typ.
UL (min): 0V typ.

max. 16, 2 per M12 female connector

Optical isolation:

1000 V through opto-couplers

Voltage supply, Ethernet, Trigger, Synchro

The specifications for the voltage supply, Ethernet, Trigger, Synchronisation and
Electromagnetic Compatibility apply to all MSX-E systems. See page 31.

System features

Interface: Ethernet acc. to specification IEEE802.3
Dimensions (mm): 215x 110 x 54 mm

Weight: approx. 900 g

Degree of protection: IP 65

Current consumption at 24V: 150 mA without load

Operating temperature: -40 °Cto +85 °C

Connectors for sensors

Output type: High-side, load to ground acc. to [EC 1131-2 Digital 1/0: 8 x 5-pin M12 female connector
Nominal voltage: 24V Counter inputs: 4'x 8-pin M12 female connector
Voltage supply: 18V-30V
Current (max.): 1.85 A typical for 8 channels through PTC
Output current / output: 500 mA max.
/ Ordering information
MSX-E1731

Ethernet multifunction counter system, 4 EnDat counter inputs, 16 digital I/0. Incl. technical description, software drivers and ConfigTools.

Connection cables
Voltage supply

CMX-2x: Shielded cable, M12 5-pin female connector/open end, IP 65

CMX-3x: For cascading, shielded cable, M12 5-pin
female connector/male connector IP 65

Trigger/Synchro

Connection to peripherals
CMX-8x:  For the digital I/O, shielded cable,
M12 5-pin male connector/open end, IP 65

Options

S7 Modbus TCP Client Library for S7:
Easy use of the Ethernet systems MSX-E with PLCs

CMX-4x: Shielded cable, M12 5-pin female connector/open end, IP 65
CMX-5x: For cascading, shielded cable, M12 5-pin

female connector/male connector IP 65
Ethernet
CMX-6x: CATS5E cable, M12 D-coded male connector/RJ45 connector
CMX-7x: For cascading: CATSE cable, 2 x M12 D-coded male connector

MSX-E 5V-Trigger: Level change of the trigger inputs and outputs to 5 V
MX-Clip, MX-Rail (Please specify when ordering!), MX-Screw, PCMX-1x

Phone: +49 7229 1847-0
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Ethernet counter system
3 sin/cos counter inputs 1 V., 1analog input, 24-bit /

New!"

MSX-E1741-1VPP

3 sin/cos counter inputs 1 Vpp
1 analog input

24V digital trigger input

M12 and M23 connectors

Timer function or
compare logic for
synchro trigger signal

Cascadable, can be
synchronised
in the ps range

Integrated

] ARM9
~ 7 7 Ethernet m Technology

2 = switch

*Operating temperature

Features Synchronisation/time stamp

e 24V digital trigger input

¢ ARM®9 32-bit processor

¢ 64 MB onboard SDRAM for storing data

¢ Robust standardized metal housing

e Power Save Mode: Reduced power consumption when

Time stamp

Several MSX-E systems can be synchronised with one an-
other in the ps range through a synchro connection.
This allows to start a synchronous data acquisition, to
generate trigger events and to synchronise the time on

no acquisition runs
q several MSX-E systems. Furthermore, the systems have a

Safety features
e Status LEDs for fast error diagnostics
e Optical isolation 1000 V

time stamp that logs the point in time at which the data
was acquired by the system.

¢ Input filters System A System B
S Counter TS, Synchronisation TS,
on request * 3x32bit sin/cos counter inputs 1V, , 250 kHz

e Compare logic
e Status LED for counter inputs

¢ \oltage supply of the sensors via M23 female
' connectors (5 V)

1 Value,2 Value,n Value .1 Value 2 Value n

Ax

DatabaseConnect
see page 114

Analog input
e 1 diff./SE inputs, 24-bit, 4-pin M12 female connector
¢ Sampling frequency 100 kHz/channel max.

Without synchro: TS, # TS,

With synchro: TS, =TS,
The combination of synchronisation and time stamp (TS)
Interfaces allows the clear allocation of signals that were captured
by several systems.

e Fast 24V trigger input

e Ethernet switch with 2 ports Acquisition Acquisition
fcati : with synchro without
¢ Synchronisation/trigger In/Out . synchro
Lo . Value , 1 Value , 1
e Line in for 24 V supply and cascading s wE
L Valie Value
Communication interfaces | e
* Web server (configuration and monitoring) Value .1 Value .1
e Command server SOAP for transferring commands z::E: x:::::;
More information on e Data server (TCP/IP or UDP socket) for sending )
www.addi-data.com . —_ Time
acquisition data TS, =TS, TS, TS,,

e Event server (TCP/IP socket) for sending system events
(Diagnostics such as temperature, short-circuits ...)

e Command server Modbus TCP and Modbus (UDP) for
sending commands

> Drivers and samples
. (" Find software for the
( o MSX-E systems at:
“ www.addi-data.com/
downloads

*Preliminay product
information
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Intelligent Ethernet systems, counter - MSX-E1741-1VPP

Acquisition modes

Acquisition modes - There are 2 different possibilities for reading the counter inputs.

1. Asynchronous acquisition Ethernet
With the asynchronous acquisition, the counter inputs can be read out via

SOAP or Modbus function. For each function call, the values of one channel

are transmitted.

@ Read
command
3 Position values Sensor 1-3
@2 Read

2. Synchronous acquisition

With the synchronous acquisition, the inputs are first initialised and Ethernet
then the acquisition is parameterised. The acquisition runs automatically

depending from a trigger source.

Either the 24V trigger input or a synchro trigger can be used as trigger

source.

@ Initialisation
e. g. Synchro timer Sensor 1-3
@2 4 Read, send
# Read, send
Synchro latch .
A periodic acquisition of the counter inputs is possible using the synchro timer (synchro latch). Several MSX-E systems (of same or different types) can be
combined through synchro trigger. With the synchronous acquisition, as soon as there are measurement values available, they are sent to the clients via
socket connection.

@ Counter

Compare logic

With the compare logic, a synchro-trigger signal can be generated in order
to latch the counter value as soon as the counter value is equal to the
compare value.

With the additional ,,Modulo-Mode” (Modulo Compare), a trigger can also
be generated at the n value of the compare value.

Thus it is possible, e. g. when using an encoder with 3,600 steps / revolution
to obtain each degree of a measurement value (Modulo Compare = 10).
The thus generated synchro-trigger can also be used for data acquisition on
further MSX-E systems.

0

123456789101
112 200
2122 304

® Modulo Compare = 10

. ® Send data

Index logic
The Index track of the encoder can also be used as trigger source. Either the selected edge of the index signal can directly start the acquisition or a synchro-
trigger can be generated and then used on further MSX-E systems. Furthermore, the index signal can be used to delete the counter channel.

Onboard programming / stand-alone operation

Development mode

With the Development mode of the MSX-E systems you can customise your
measurement, control and regulation applications to fit your requirements.
The programs run directly on the MSX-E systems, which has two advantages:
external PCs are relieved and you can process data freely according to your
requirements. This helps you to improve the efficiency of your processes

5I]=T\'Jn.ﬁ:E-Lé'~'EL

and to secure your investments. —aze
Frocessor
oreany —— "’"““.\ Farctiars
Ethorner
*Preliminay product information
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Intelligent Ethernet systems, counter - MSX-E1741-1VPP

ConfigTools Features

The ConfigTools program allows an easy administration of the MSX-E

systems. These are automatically detected in the network. ConfigTools Status LEDs
consists of common and specific functions. 1 analod inout
s . " . . analog input,
In addition, with ConfigTools, the complete configuration of a MSX-E 2 x Ethernet differential, 24-bit
system can be saved and transferred to another system of the same type 4-pin M12 female
(clone function). 2 x Trigger/Synchro- connector
nisation IN/OUT _(_]
ConfigTools is included in the delivery.
2 x voltage
supply,
ConfigTools functions for MSX-E1741-1VPP: 24VIN/ouT,
e Change of IP address ?ptllc:I:'y 3 sin/cos inputs: 1V,
. Display of web interface Isolate 12-pin M23 female connector,
. with LEDs
e Firmware update
¢ Save/load system configuration
Simplified block diagram
=nn : Sync Out Sync Out
Optical isolation 1000 V Trigger Out Trigger Out
Ethernet Link / | Temperature Tri Trigger In
ACT LEDs | monitoring Sync
Ethernet il l yncin
_ — Port 0 Ethernet-
Very easy use throug? f = Ethernet H: Interface 3 counter Counter 0
the ,,ConfigTools Port 1 FPGA inputs
program; Processor status LED control
The MSX-E system is logic > Counter 2
automatically detected FEV |
B 1 analog
in the network. Stépply : input ﬁ,’:ﬂ:?g
utput
|FiJne ) Power Good LED
lnl?;'é ] Energy supply

Combination possibilities:

- Several MSX-E of the same type:
acquisition of a large number of channels

- Different types of MSX-E systems:
combination of different functions

oA ihernet (CMX-7x) / :
igger/Synchro (CMX-5x)
e (8]

APower (CMX-3x)

ADDI-DATA connection technology

CMX-8x

/s

open cable end A Sin

1 Ve

M12
male connector

MES

data base Ethernet M12
MSR application HARDWARE CMX-6x male

RI45 connector
upbP i ” L ({u]
TCP/IP
sorwA) =5 Brociue U
= C= SOAP i

open g\ll?)?ir female voltage
IPEmotion PC, server, PLC, HMI ... cab(lje =X connector M12

en
E{EACE%C STEP 70 ieo?r?‘ee(tor 12-pin M23 male connector SC-M23
SPC.kompakt® Cable supplied

Power | through sensor

CMX-2x manufacturer
open cable end
*Preliminay product information
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Intelligent Ethernet systems, counter - MSX-E1741-1VPP

Specifications* \
Sin/cos counter inputs System features
Number of inputs: 3 x sin/cos counter inputs, each with A, B, C signals Interface: Ethernet acc. to specification IEEE802.3
Resolution: 32-bit Dimensions (mm): 215x 110 x 54
Differential inputs: 1, Weight: in preparation
Interpolation factor: up to 8192 Degree of protection: IP 65
Max. input frequency: max. 250 kHz (at min. interpolation) Current consumption at 24 V: in preparation
ESD protection: 2kv Operation temperature: -40 °C to +85 °C
. Connectors for sensors
Analog input Sin/cos counter input 1V_: 3 x 12-pin M23 female connector
Number/type: 1 differential / single-ended input Analog input: 1 x 4-pin M12 female connector
(software-selectable)
Resolution: 24-bit
Optical isolation: 1000V
Input ranges: +10V, =1V, + 100 mV, + 10 mV (24-bit), 0-10V, 0-1V,

0-100 mV, 0-10 mV (23-bit),
software-programmable,
current input 0(4) — 20 mA optional

Sampling frequency: 100 kHz
Gain: x1, x10, x100, software-programmable
Trigger: digital input, synchro, software-programmable

Voltage supply, Ethernet, Trigger, Synchro

The specifications for the voltage supply, Ethernet, Trigger, Synchronisation and
Electromagnetic Compatibility apply to all MSX-E systems. See page 31.

/0rdering information

MSX-E1741-1VPP

Ethernet counter system, 3 sin/cos counter inputs 1V_, 1 analog input, 24-bit. Incl. technical description, software drivers and ConfigTools.

Connection cables Connection to peripherals
Voltage supply CMX-8x:  For the analog input, shielded cable,
CMX-2x: Shielded cable, M12 5-pin female connector/open end, IP 65 M12 5-pin male connector/open end, IP 65

CMX-3x: For cascading, shielded cable, M12 5-pin

Options
female connector/male connector IP 65 $7 Modbus TCP Client Library for S7:
Trigger/Synchro Easy use of the Ethernet systems MSX-E with PLCs
CMX-4x: Shielded cable, M12 5-pin female connector/open end, IP 65 MSX-E 5V-Trigger: Level change of the trigger inputs and outputs to 5 V
CMX-5x: For cascading, shielded cable, M12 5-pin MX-Clip, MX-Rail (Please specify when ordering!), MX-Screw, PCMX-1x
female connector/male connector IP 65
Ethernet

CMX-6x: CATSE cable, M12 D-coded male connector/RJ45 connector
CMX-7x: For cascading: CAT5E cable, 2 x M12 D-coded male connector

*Preliminay product information
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Ethernet analog input system
16 analog inputs, diff., 16-bit

~J

Integrated
Ethernet
switch

ARM9
Technology

Cascadable,
can be synchronised
in the ps range

MSX-E3011
16 analog inputs, differential, 16-bit
Voltage or current inputs

Simultaneous acquisition of 4 channels
with 100 kHz each

M12 connector

24V trigger input

On request:
Compare logic for
synchro trigger signal

*Operating temperature

&
A

on request

DatabaseConnect
see page 114

More information on
www.addi-data.com

www.addi-data.com/
downloads

>
i"

o ‘ MSX-E systems at:
8

Drivers and samples
Find software for the

Features

24V digital trigger input

ARM®9 32-bit processor

64 MB onboard SDRAM for storing data

Robust standardized metal housing

Power Save Mode: Reduced power consumption when
no acquisition runs

Analog inputs

16 diff. inputs, 16-bit, 5-pin M12 female connector

Sampling frequency max. 100 kHz,

up to 4 simultaneous channels

Input ranges: +5V, = 10 V (16-bit)
0-5V, 0-10 V (15-bit)

Current inputs optional

Safety features

Status LEDs for fast error diagnostics
Optical isolation e Input filters
Overvoltage protection + 40 V
Internal temperature monitoring

Interfaces

Fast 24 V trigger input

Ethernet switch with 2 ports
Synchronisation/trigger In/Out

Line in for 24 V supply and cascading

Communication interfaces

52 Phone: +49 7229 1847-0

Fax:  +49 7229 1847-222

Web server (configuration and monitoring)
Command server SOAP for transferring commands
Data server (TCP/IP or UDP socket) for sending
acquisition data

Event server (TCP/IP socket) for sending system events
(Diagnostics such as temperature, short-circuits ...)
Command server Modbus TCP and Modbus (UDP) for
sending commands

info@addi-data.com
www.addi-data.com

Synchronisation/time stamp

Time stamp

Several MSX-E systems can be synchronised with one an-

other in the ps range through a synchro connection.
This allows to start a synchronous data acquisition, to
generate trigger events and to synchronise the time on
several MSX-E systems. Furthermore, the systems have a

time stamp that logs the point in time at which the data

was acquired by the system.
System A System B
TS Synchronisation TS,

ax

@ @
Value 1 Value,2 Value, n

Without synchro: TS, =TS,
With synchro: TS, =TS,

The combination of synchronisation and time stamp (TS)

allows the clear allocation of signals that were captured
by several systems.

Value .1 Value 2 Value n

Acquisition Acquisition
with synchro without
synchro
Value , 1 Value , 1
| value . Value . n
|| e -
Value ; n Value ,n
TS,,=TSg, TS,, TS,

Time

ADDI-DATA flg
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Acquisition modes

Auto-refresh mode

In auto-refresh mode, the measurement values are updated automatically
after each acquisition. The acquisition is initialised once and the values of
the channels are stored in the memory of the MSX-E Ethernet system.

The client (e.g. PC, server, PLC, ...) reads the acquired values asynchronously
to the acquisition through socket connection, SOAP or Modbus function.
Thereby, the new value is read and the old values are overwritten.

In addition to the measurement values, the auto-refresh counter can also
be read, which allows to sort the measurement values chronologically. The
auto-refresh mode can be combined with a hardware or a synchro trigger
and also allows the automatic averaging of values.

Sequence mode

In sequence mode, a list of channels is acquired. Thereby, the single meas-
urement rows are stored one after another. The client receives the acquired
values asynchronously to the acquisition through a socket connection. In the
sequence mode, the measurement values are read in chronological order,
this means the oldest values are read first. The acquisition can be effected
continuously, with or without delay or in combination with a hardware or
synchro trigger.

Horizontal wiring (with 4 gauges/sensors)

25kHz 25 kHz

Intelligent Ethernet systems, analog - MSX-E3011

Application
reads all values when needed

reads ’

Storage location
Values of channel 0 to n + auto refresh counter

writes ‘

MSX-E System
Automatic A/D convertion of the acquired values

Example: 8 channels, each with 10 ps

Sy S Sa
Group IV 1211311213 12113
Group Il N ENER BN
Group 415 ialis 145
Groupl 0101 o,
— t
10 ps
S: Sequence 1 Simultaneous acquisition @ End of acquisition
Vertical wiring (with 4 gauges/sensors)
25kHz  25kHz 100 kHz

Acquisition speed

@ @

2 3 0 1 2 3
100 kHz 100 kHz

Different wiring Group | : ; ” ; Group | y - - -

for 25 kHz/channel and 100 kHz/groups Group Il ‘ . . . Group Il @ . . . 100 kHz
Group Il .8 .9 .10 .11 Group Il @8 .9 .10 .11 100 kHz
Group IV .12 .13 .“ .15 Group IV @12 .13 .14 .15 100 kHz

Acquisition triggered through trigger or synchro input

Example: A measurement process is to be started through an external
trigger impulse. For each trigger, 10 sequences are to be acquired. After the
acquisition of the 10 sequences they are to be sent to the client.

Reading data from a MSX-E system

MSX-E systems are multi-client capable, this means several clients (e. g. PC,
server, PLC, ...) can read the measurement values of one MSX-E system at
the same time. For this, each client establishes a socket connection to the
data server of the MSX-E system (port 8989). As soon as the measurement
values are available on the data server, the MSX-E system transfers them to
the clients.

Onboard programming / stand-alone operation

Development mode

With the Development mode of the MSX-E systems you can customise your
measurement, control and regulation applications to fit your requirements.
The programs run directly on the MSX-E systems, which has two advantages:
external PCs are relieved and you can process data freely according to your
requirements. This helps you to improve the efficiency of your processes
and to secure your investments.

Externa T m

Trigger|

Start Start
Acquiw ,,,,,,,,,,, w ,,,,,,,,,,, ‘;L
1 2 1?é 1 2

Send

1 172.16.4.140

)
N

.’i_‘.ili-llll"

172.16.4.141 4_‘//
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Intelligent Ethernet systems, analog - MSX-E3011

ConfigTools

The ConfigTools program allows an easy administration of the MSX-E
systems. These are automatically detected in the network. ConfigTools
consists of common and specific functions.

In addition, with ConfigTools, the complete configuration of a MSX-E
system can be saved and transferred to another system of the same type
(clone function).

ConfigTools is included in the delivery.

ConfigTools functions for MSX-E3011:
e Change of IP address

¢ Display of web interface

e Firmware update

¢ Save/load system configuration

¢ Save/load channel configuration

¢ Monitor for analog inputs

Very easy use through
the ,, ConfigTools”
program;

The MSX-E system is
automatically detected
in the network.

Example of monitor function:
Testing the analog inputs.

ADDI-DATA connection technology

MES

data base
MSR application

Ethernet M12
CMX-6x male

” connector

HARDWARE
RJ45

ubP CE

TCP/IP
soFTwAg) <5 Wrocius

=] SOAP : M12
= open T&gxgir female
IPEmotion® PC, server, PLC, HMI ... cable  CMX-4X connector M12
procella® end female
SIMATIC STEP connector
SPC.kompal
Power

CMX-2x
open cable end

info@addi-data.com
www.addi-data.com
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Features

Status LEDs

16 analog inputs,
differential, 16-bit
5-pin M12 female connector

2 x Ethernet
2 x Trigger/Synchronisation IN/OUT

2 x voltage supply,
24V IN/OUT, optically isolated

Simplified block diagram

Sync Out

Optical isolation 1000 V

Ethernet Link / | Temperature Tri
ACT LEDs | monitoring
Mil l
Ethernet | ioface
switch

Ethernet
Port 0 Analog
Ethernet 16 analog input 0
Port 1 P . FPGA inputs
rocessor status control - 4 groups
logic -4 X 16-bit ADC Analog

Process;l

x1,x2
24\1 - Differential Analog
suO'TJ’: )(n . - Optional: input 8
\E\)ne Power Good LED current inputs Analog
Input ) input 12

line Energy supply

M12
P male connector

Combination possibilities:

- Several MSX-E of the same type:
acquisition of a large number of channels

- Different types of MSX-E systems:
combination of different functions

oA ihernet (CMX-7x)
igger/Synchro (CMX-5x)
APower (CMX-3x)

open cable end

current

V)

voltage

ADDI-DATA ’A



Specifications \

Analog inputs

Number/type: 16 differential inputs

4 groups of 4 channels each
4-port simultaneous converter with one 4-channel
multiplexer per converter

Architecture:

Resolution: 16-bit, SAR ADC

+1.221 mV typ. (£ 4 LSB)
+ 2.442 mV max.

Accuracy:

Relative Accuracy (INL): + 3 LSB max (ADC)

Optical isolation: 1000V

Input ranges: +5V, + 10V (16-bit), 0-5V, 0-10 V (15-bit)
software-programmable, current inputs optional

Sampling frequency: 25 kHz per channel / 100 kHz max.

Gain: x1, x2, software-programmable
Common mode rejection: 80 dB min. DC up to 60 Hz (diff. amplifier)
Input impedance (PGA): 10° Q // 10nF against GND

Bandwidth (-3dB): 160 kHz limited through TP filters
16 Hz version

with differential filter

Trigger: digital input, synchro,
software-programmable

Offset error: + 1 LSB (+ 305 pV)

Gain error: +2.51LSB

Temperature drift:

V. : input voltage in Volts
(-10V<V, <+10V)

In the temperature range:
from -40°C to +85°C

23XV, +22.5 (uVreq) typ.

4.5 ppm/°C FSR

Voltage supply, Ethernet, Trigger, Synchro

The specifications for the voltage supply, Ethernet, Trigger, Synchronisation and
Electromagnetic Compatibility apply to all MSX-E systems. See page 31.

System features

Interface: Ethernet acc. to specification IEEE802.3
Dimensions: 215 x 110 mm x 50 mm

Weight: 850 g

Degree of protection: IP 65

Current consumption at24V: 180 mA

Operating temperature: -40 °Cto +85 °C

Connectors for sensors

For analog inputs 16 x 5-pin M12 female connector

Intelligent Ethernet systems, analog - MSX-E3011

/0rdering information

MSX-E3011

Ethernet analog input system, 16 analog inputs, diff., 16-bit. Incl. technical description, software drivers and ConfigTools.

Connection cables
Voltage supply
CMX-2x: Shielded cable, M12 5-pin female connector/open end, IP 65
CMX-3x: For cascading, shielded cable, M12 5-pin
female connector/male connector IP 65
Trigger/Synchro
CMX-4x: Shielded cable, M12 5-pin female connector/open end, IP 65
CMX-5x: For cascading, shielded cable, M12 5-pin
female connector/male connector IP 65
Ethernet
CMX-6x: CATS5E cable, M12 D-coded male connector/RJ45 connector
CMX-7x: For cascading, CAT5E cable, 2 x M12 D-coded male connector

Connection to peripherals
CMX-8x: Shielded cable, M12 5-pin male connector/open end, IP 65

Options

PC-Diff: Current input 0(4)-20 mA for 1 input, diff.

(please indicate the number of channels)

S7 Modbus TCP Client Library for S7: Easy use of the Ethernet systems
MSX-E with PLCs

MSX-E 5V-Trigger: Level change of the trigger inputs and outputs to 5 V
MX-Clip, MX-Rail (please specify when ordering!),

MX-Screw, PCMX-1x

Phone: +49 7229 1847-0
Fax:  +49 7229 1847-222
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Ethernet force-distance measurement system,
1 counter input, 4 analog inputs, 24-bit, 2 dig. 1/0, 24 V/

Integrated é?' ARM*9
Ethernet g m Technology
= = switch $

Cascadable,
can be synchronised
in the ps range

New!”
New:.
MSX-E3017 -
1 counter input

4 analog inputs, diff, 24-bit

2 digital 1/0, 24V

Easy configuration: Easy mode

On request:
Compare logic for
synchro trigger signal

*Operating temperature

on request

DatabaseConnect
on request, see page 114

More information on
www.addi-data.com

> Drivers and samples
we " Find software for the
t’ A MSX-E systems at:
“ www.addi-data.com/
downloads

*Preliminary
Product information
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Features

e 24V digital trigger input

¢ ARM®9 32-bit processor

e 64 MB onboard SDRAM for storing data

¢ Robust standardized metal housing

¢ Power Save Mode: Reduced power consumption when
no acquisition runs

Safety features
e Status LEDs for fast error diagnostics
e Optical isolation e Input filters

Counter input

¢ 1 incremental counter input, 32-bit,
(on request: Sin/Cos 1 Vpp or Sin/Cos 11 pApp)
12-pin M23 female connector

e Max. input frequency 5 MHz

Analog inputs

e 4 diff. inputs, 24-bit, 4-pin M12 female connector

e Sampling frequency max. 100 kHz/channel
simultaneous on 4 channels

Digital 1/0

¢ 1x 2 digital lines, 24 V, which can be parameterised as
pairs of inputs or outputs

e Shutdown logic

e Watchdog for resetting the outputs to “0”

e At Power-On the outputs are set to “0"

¢ Electronic fuse

¢ Dual LED for each 24 V digital /0O with direction
indication

Interfaces

e Fast 24V trigger input

e Ethernet switch with 2 ports

¢ Synchronisation/trigger In/Out

e Line in for 24 V supply and cascading

Communication interfaces

e Web server (configuration and monitoring)

e Command server SOAP for transferring commands

e Data server (TCP/IP or UDP socket) for sending
acquisition data

e Event server (TCP/IP socket) for sending system events
(Diagnostics such as temperature, short-circuits ...)

e Command server Modbus TCP and Modbus (UDP) for
sending commands

info@addi-data.com
www.addi-data.com

Synchronisation/time stamp

Time stamp
Several MSX-E systems can be synchronised with one an-
other in the ps range through a synchro connection.
This allows to start a synchronous data acquisition, to
generate trigger events and to synchronise the time on
several MSX-E systems. Furthermore, the systems have a
time stamp that logs the point in time at which the data
was acquired by the system.
System A System B
Ts Synchronisation TS

i B

Value

1 Value,2 Value,n Value , 1 Value 2 Value n

-
Without synchro: TS, =TS,
With synchro: TS, =TS,
The combination of synchronisation and time stamp (TS)
allows the clear allocation of signals that were captured
by several systems.

Acquisition Acquisition
with synchro without
synchro
Value , 1 Value , 1
System A |V SHCVM | value 2
| Val;un Value .n
1 Value .1 Value , 1
System B | AT System B Value , 2
Value 8 Value . n
I S S — T}
TS,,=TS,, TS,, TS,
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Acquisition modes

Intelligent Ethernet systems, analog - MSX-E3017

With the MSX-E3017 system, you can effect force-distance measurements in 2 different ways: in auto-refresh mode or sequence mode.

The acquisition can be done depending on a position or on time.w

Auto-refresh mode

In auto-refresh mode, the measurement values are updated automatically
after each acquisition. The acquisition is initialised once and the values of
the channels are stored in the memory of the MSX-E Ethernet system.

The client (e.g. PC, server, PLC, ...) reads the acquired values asynchronously
to the acquisition through socket connection, SOAP or Modbus function.
Thereby, the new value is read and the old values are overwritten.

In addition to the measurement values, the auto-refresh counter can also
be read, which allows to sort the measurement values chronologically. The
auto-refresh mode can be combined with a hardware or a synchro trigger
and also allows the automatic averaging of values.

Sequence mode

In sequence mode, a list of channels is acquired. Thereby, the single meas-
urement rows are stored one after another. The client receives the acquired
values asynchronously to the acquisition through a socket connection. In the
sequence mode, the measurement values are read in chronological order,
this means the oldest values are read first. The acquisition can be effected
continuously, with or without delay or in combination with a hardware or
synchro trigger.

Acquisition triggered through trigger or synchro input

Example: A measurement process is to be started through an external
trigger impulse. For each trigger, 10 sequences are to be acquired. After the
acquisition of the 10 sequences they are to be sent to the client.

Reading data from a MSX-E system

MSX-E systems are multi-client capable, this means several clients (e. g. PC,
server, PLC, ...) can read the measurement values of one MSX-E system at
the same time. For this, each client establishes a socket connection to the
data server of the MSX-E system (port 8989). As soon as the measurement
values are available on the data server, the MSX-E system transfers them to
the clients.

Onboard programming

Development mode

With the Development mode of the MSX-E systems you can customise your
measurement, control and regulation applications to fit your requirements.
The programs run directly on the MSX-E systems, which has two advantages:
external PCs are relieved and you can process data freely according to your
requirements. This helps you to improve the efficiency of your processes
and to secure your investments.

Application
reads all values when needed

reads ’

Storage location
Values of the analog inputs + counter + auto-refresh counter

writes ‘

MSX-E system
Automatic acquisition of the channels

S1 5 S3 Sn S: Sequence
Channel 3
Channel 2
Channel 1
Channel 0 Endof
Counter [ ¢ acquisition

t
\AH channels in a sequence
are acquired simultaneously (time 1 ms)

Externa T

Trigger|

Start Start
Acquiw ,,,,,,,,,,, w ,,,,,,,,,,, ‘;L
1 2 10} 1 2

1OéSend

f 1

Send

172.16.4.140

w
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”
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Intelligent Ethernet systems, analog - MSX-E3017

ConfigTools

The ConfigTools program allows an easy administration of the MSX-E
systems. These are automatically detected in the network. ConfigTools
consists of common and specific functions.

In addition, with ConfigTools, the complete configuration of a MSX-E
system can be saved and transferred to another system of the same type
(clone function).

ConfigTools is included in the delivery.

ConfigTools functions for MSX-E3017:

e Change of IP address

o Display of web interface

* Firmware update

Save/load system configuration

Save/load channel configuration

¢ Monitor for analog inputs

Visualisation of the force-distance measurement (Easy mode)

Very easy use through
the ,,ConfigTools”
program;

The MSX-E system is
automatically detected
in the network.

ADDI-DATA connection technology

M12

MES

data base
MSR application

Ethernet M12

HARDWARE CMX-6x male

RJ45 connector
uDP fa ” L {u]
TCP/IP
sorwa S #ocibus
= = SOAP Trigger

open female
cable  CMX-4X connector

end
open cable end & CMX-2x

info@addi-data.com
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IPEmotion
procell
SIMATIC STEP 7°

PC, server, PLC, HMI ...

SPC.kompakt®

*Preliminary product information
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Features

4 analog inputs,

Ii M12 Female connector, 8-pol.

Status LEDs

—C
[ )

1 x inkrementaler Counter input
12-pin M23 female connector

2 digitale Ein- and outputs, 24 V
5-pin M12 female connector

L 2 x Ethernet

2 x Trigger/Synchronisation IN/OUT
2 x voltage supply,
24V IN/OUT, optically isolated

Simplified block diagram

Optical isolation 1000 V Sync Out

Temperature monitoring i ;
P Tri

Ethernet Link /
ACT LEDs l

1 counter

Ethernet
Port 0
Ethernet
Port 1

MIl Interface
Processor status LED

FPGA
control
logic

male connector

Processor | 4analog An. input 1
24V inputs An. input 2
supply |
Output [~ An. input 3
line L, Power Good LED —
'n‘?:; Energy supply 2 digital I/0 2 digital 1/0
1
Cascading

Combination possibilities:

- Several MSX-E of the same type:
acquisition of a large number of channels

- Different types of MSX-E systems:
combination of different functions

oA ihernet (CMX-7x)
igger/Synchro (CMX-5x)
Power (CMX-3x)

AT
s 111

incremental

CMX-8x

/ -—

open cable end

iyl

digital

current

SC-M23
connector

without cable U

Cable provided by h
the sensor manufacturer voltage

open cable end

I

CMX-8x

ADDI-DATA ’A



Specifications* N

Intelligent Ethernet systems, analog - MSX-E3017

Incremental counter

Digital outputs

Number of counter inputs: 1 Number of outputs: 2, on 1 M12 female connector
Input type: Differential or TTL inputs Optical isolation: 1000V through opto-couplers
Differential inputs: Complies with the EIA standards RS422A Output type: i High-side, load to ground acc. to [EC 131-2
Common mode range: +127-7V \'\;OlT'"al voltfge. fgg v
Input sensitivity: +200 mV ottage supply: .
fiput sens! Nl.y_ & m Current (max.): 1.85 A typical for 2 channels through PTC
Input hysteresis: 50 mV typ. -
Input impedance: T2k min Output_cur_rent/output. 500 mA max.
P - . — Short-circuit current / output: 1.7 A max.
Max. input frequency: 5 MHz at nominal voltage Shut-down logic at 24V, R, =10mQ
W n n n " Yload—
Open Circuit Fail Safe RDS ON Resistance: 280 mQ max.
Receiver Design” “1" = inputs open Switch-on time: 100 ps
ESD protection: Up to =15 kV max RL=48 Q at 80 %V
Voltage supply Switch-off time: 150 ps

Incremental encoder:

Analog inputs
Number/type:

5V or 24V, max. 500 mA

4 differential inputs, 1 A/D converter per channel

Resolution:

24-bit, SAR ADC

Optical isolation:

1000V

Input ranges:

+ 10V, + 5V (24-bit), 0-10V, 0-5V (23-Bit),
software-programmable,
current inputs optional

Sampling frequency:

100 kHz per channel

Gain:

x1, x10, x100, x1000, software-programmable

Trigger:

Digital inputs

Number of inputs:

digital input, synchro, software-programmable

2, on 1 M12 female connector
Common ground acc. to IEC 1131-2

Overvoltage protection: 30V

Optical isolation: 1000 V through opto-couplers
Nominal voltage: 24VDC

Input voltage: 0to30V

Input impedance: >1MQ

Logic input levels:

UH (max) 30 V typ. UH (min) 18 V typ.
UL (max) 16 V typ. UL (min) OV typ.

max RL=48 Q at 10 % V.

out

Overtemperature (shutdown):

135°C max. (output driver)

Temperature hysteresis:

15°C typ. (output driver)

Diagnostics:

Common diagnostic bit at overtemperature

Watchdog:

Number: 1

Resolution: 16-bit

Time base: ps, ms, s (programmable)
Time value range: 110 65535

Voltage supply, Ethernet, Trigger, Synchro

The specifications for the voltage supply, Ethernet, Trigger, Synchronisation and
Electromagnetic Compatibility apply to all MSX-E systems. See page 31.

System features

Interface: Ethernet acc. to specification IEEE802.3
Dimensions: 220 x 140 x 50 mm

Weight: ca. 900 g

Degree of protection: IP 65

Current consumption at 24 V: 150 mA without load

Operating temperature: -40 °Cto +85 °C

Connectors for sensors

For analog inputs:

4 x 4-pin M12 female connector

For digital 1/0:

1 x 5-pin M12 female connector

For the counter input:

1 x 12-pin M23 female connector

/0rdering information

MSX-E3017

Ethernet force-distance measurement system, 1 counter input, 4 analog inputs, 24-bit, 2 digital I/O, 24 V.
Incl. technical description, software drivers and ConfigTools.

Connection to peripherals
CMX-8x: Shielded cable, M12 5-pin male connector/open end, IP 65

Connection cables
Voltage supply
CMX-2x: Shielded cable, M12 5-pin female connector/open end, IP 65
CMX-3x: For cascading, shielded cable, M12 5-pin
female connector/male connector IP 65
Trigger/Synchro
CMX-4x: Shielded cable, M12 5-pin female connector/open end, IP 65
CMX-5x: For cascading, shielded cable, M12 5-pin
female connector/male connector IP 65
Ethernet
CMX-6x: CATSE cable, M12 D-coded male connector/RJ45 connector
CMX-7x: For cascading, CAT5E cable, 2 x M12 D-coded male connector

Options
PC-Diff: Current input 0(4)-20 mA for 1 input, diff.
(please indicate the number of channels)

S7 Modbus TCP Client Library for S7: Easy use of the Ethernet systems
MSX-E with PLCs

MSX-E 5V-Trigger: Level change of the trigger inputs and outputs to 5 V
MX-Clip, MX-Rail (please specify when ordering!),

MX-Screw, PCMX-1x

*Preliminary product information
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Ethernet force-distance measurement system, 1 counter
input, 4 inputs for strain gauges, 24-bit, 2 digital I/0, 24 V ///

Integrated é?' ARM*9
Ethernet g m Technology
= = switch $

Cascadable,
can be synchronised
in the ps range

‘*
New:
MSX-E3317 -
1 counter input

4 inputs for strain gauges, diff, 24-bit

2 digital 1/0, 24V

Easy configuration: Easy mode

On request:
Compare logic for
synchro trigger signal

*Operating temperature

on request

DatabaseConnect
on request, see page 114

More information on
www.addi-data.com

> Drivers and samples
we " Find software for the
t’ A MSX-E systems at:
“ www.addi-data.com/
downloads

*Preliminary
Product information
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Features

e 24V digital trigger input

¢ ARM®9 32-bit processor

e 64 MB onboard SDRAM for storing data

¢ Robust standardized metal housing

¢ Power Save Mode: Reduced power consumption when
no acquisition runs

Safety features
e Status LEDs for fast error diagnostics
e Optical isolation e Input filters

Counter input

¢ 1 incremental counter input, 32-bit,
(on request: Sin/Cos 1 Vpp or Sin/Cos 11 pApp)
12-pin M23 female connector

e Max. input frequency 5 MHz

Inputs for strain gauges

e 4 inputs for strain gauges, 24-bit,
M12 female connector, 8-pin

¢ Sampling frequency max. 788 Hz/channel
(max. 2 channels simultaneously)

Digital 1/0
e 1x 2 digital lines, 24 V, which can be parameterised
as pairs of inputs or outputs
¢ Shutdown logic
e At Power-On the outputs are set to ,0"
e Electronic fuse
¢ Dual LED for each 24 V dig. I/0 with direction indication

Interfaces

e Fast 24 V trigger input

e Ethernet switch with 2 ports

e Synchronisation/trigger In/Out

e Line in for 24 V supply and cascading

Communication interfaces

* Web server (configuration and monitoring)

e Command server SOAP for transferring commands

e Data server (TCP/IP or UDP socket) for sending
acquisition data

e Event server (TCP/IP socket) for sending system events
(Diagnostics such as temperature, short-circuits ...)

e Command server Modbus TCP and Modbus (UDP) for
sending commands

info@addi-data.com
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Synchronisation/time stamp

Time stamp
Several MSX-E systems can be synchronised with one an-
other in the ps range through a synchro connection.
This allows to start a synchronous data acquisition, to
generate trigger events and to synchronise the time on
several MSX-E systems. Furthermore, the systems have a
time stamp that logs the point in time at which the data
was acquired by the system.
System A System B
Ts Synchronisation TS

i B

Value

1 Value,2 Value,n Value , 1 Value 2 Value n

-
Without synchro: TS, =TS,
With synchro: TS, =TS,
The combination of synchronisation and time stamp (TS)
allows the clear allocation of signals that were captured
by several systems.

Acquisition Acquisition
with synchro without
synchro
Value , 1 Value , 1
System A |V SHCVM | value 2
| Val;un Value .n
1 Value .1 Value , 1
System B | AT System B Value , 2
Value 8 Value . n
I S S — T}
TS,,=TS,, TS,, TS,
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Acquisition modes

Intelligent Ethernet systems, analog - MSX-E3317

With the MSX-E3317 system, you can effect force-distance measurements in 2 different ways: in auto-refresh mode or sequence mode.

The acquisition can be done depending on a position or on time.

Auto-refresh mode

In the auto-refresh mode, the measurement values are updated automati-
cally after each acquisition. The acquisition is initialised once and the values
of the channels are stored in the memory of the MSX-E Ethernet system.
The client (e.g. PC, server, PLC, ...) reads the acquired values asynchronously
to the acquisition through socket connection, SOAP or Modbus function.
Thereby, the new value is read and the old values are overwritten.

In addition to the measurement values, the auto-refresh counter can also
be read, which allows to sort the measurement values chronologically. The
auto-refresh mode can be combined with a hardware or a synchro trigger
and also allows the automatic averaging of values.

Sequence mode

In the sequence mode, a list of channels is acquired. Thereby, the single
measurement rows are stored one after another. The client receives the
acquired values asynchronously to the acquisition through a socket connec-
tion. In the sequence mode, the measurement values are read in chrono-
logical order, this means the oldest values are read first. The acquisition can
be effected continuously, with or without delay or in combination with a
hardware or synchro trigger.

Acquisition triggered through trigger or synchro input

Example: A measurement process is to be started through an external
trigger impulse. For each trigger, 10 sequences are to be acquired. After the
acquisition of the 10 sequences they are to be sent to the client.

Reading data from a MSX-E system

MSX-E systems are multi-client capable, this means several clients (e. g. PC,
server, PLC, ...) can read the measurement values of one MSX-E system at
the same time. For this, each client establishes a socket connection to the
data server of the MSX-E system (port 8989). As soon as the measurement
values are available on the data server, the MSX-E system transfers them to
the clients.

Onboard programming

Development mode
With the Development mode of the MSX-E systems you can customise your
measurement, control and regulation applications to fit your requirements.

The programs run directly on the MSX-E systems, which has two advantages:

external PCs are relieved and you can process data freely according to your
requirements. This helps you to improve the efficiency of your processes
and to secure your investments.

Application
reads all values when needed

rescs

Storage location
Values of the analog inputs + counter + auto-refresh counter

writes ‘

MSX-E system
Automatic acquisition of the channels

2 channels for strain gauges 4 channels for strain gauges

+ counter + counter
All the channels of a sequence are - Counter + channel 1 + 3
acquired simultaneously (time 2 ms) - Channel 2 + 4
St S2 Sz Sn 751 752 7Sn
ENEYEY EX B ES 3 |3 '3
R R R TR lailal f1fa
clclcld [ clzfclz] [clz
t t
C: Counter  S:Sequence i Simultan. acquisiton @ End of acquisition

Externa T

Trigger|

Start j Start
Acquiw ,,,,,,,,,,, w ,,,,,,,,,,, [;L
1 2 1(;2 1 2

0
Send Send

f1

1 172.16.4.140
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Intelligent Ethernet systems, analog - MSX-E3317

ConfigTools

The ConfigTools program allows an easy administration of the MSX-E
systems. These are automatically detected in the network. ConfigTools
consists of common and specific functions.

In addition, with ConfigTools, the complete configuration of a MSX-E
system can be saved and transferred to another system of the same type
(clone function).

ConfigTools is included in the delivery.

ConfigTools functions for MSX-E3317:

e Change of IP address

o Display of web interface

* Firmware update

Save/load system configuration

Save/load channel configuration

¢ Monitor for Inputs for strain gauges

Visualisation of the force-distance measurement (Easy mode)

Very easy use through
the ,,ConfigTools”
program;

The MSX-E system is
automatically detected
in the network.

ADDI-DATA connection technology

M12
male connector

MES

data base Ethernet M12
MSR application HARDWARE CMX-6x male
RI45 connector
UDP ] ” L (qal
TCP/IP
SOFTWAla “D #Modbus
SOAP i M
open T;'ngxgir female
IPEmotion PC, server PLC, HMI .. cable  CMX-4X comnector gy,
procell end female male connector

SIMATIC STEP 7° connector §f

SPC.kompakt®

Power
CMX-2x

open cable end

*Preliminary product information
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Features

4 inputs for strain gauges,
8-pin M12 female connector
2 inputs / connector

Status LEDs

—C ]

—

1 x incremental counter input
12-pin M23 female connector

—

2 digital inputs and outputs, 24 V
5-pin M12 female connector

— 2 x Ethernet

2 x Trigger/Synchronisation IN/OUT
2 x voltage supply,
24V IN/OUT, optically isolated

Simplified block diagram

Optical isolation 1000 V. T .Sync Olg 5 ?y.nc Ou; "
Temperature monitoring _If:!ilge’ u rigger Ou
Trigger In
Ethernet Link / 99
Ethernet ACT LEDs l Syncin
Port 0
Ethernet H: 1 counter 1 counter
Port1 MIl Interface FPGA

control DMS input 0

logic

Processor status LED

Processor DMS input 1

4 strain gauge
(DMS) inputs DMS input 2
Output : DMS input 3
line L Power Good LED —
Input Energy supply 2 digital I/0 2 digital I/0

line

Combination possibilities:

- Several MSX-E of the same type:
acquisition of a large number of channels

- Different types of MSX-E systems:
combination of different functions

oA ihernet (CMX-7x)
igger/Synchro (CMX-5x)
Power (CMX-3x)

AT
gy

incremental

CMX-9x

/4

28V

digital

open cable end

SC-M23
connector
without cable

Cable provided by
the sensor manufacturer

CMX-8x ‘@

4

open cable end
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Intelligent Ethernet systems, analog - MSX-E3317

Specifications* h
Incremental counter Digital outputs
Number of counter inputs: 1 Number of outputs: 2, on 1 M12 female connector
Input type: Differential or TTL inputs Optical isolation: 1000V through opto-couplers
Differential inputs: Complies with the EIA standards RS422A Outp_ut type: . High-side, foad to ground acc. to IEC T131-2
Common mode range: +12/-7V Nominal voltage: 24V
Input sensitivity: +200 mV Voltage supply: 18V30V_
Inout hrsteresis: 50 V1 Current (max.): 1.85 A typical for 2 channels through PTC
NpUt nysteresis: My yp. Output current / output: 500 mA max.
Input .Impedance: 12 k& min. . Short-circuit current / output: 1.7 A max.
Max. input frequency: 5 MHz at nominal voltage Shut-down logic at 24V, R__=10mQ
"Open Circuit Fail Safe RDS ON Resistance: 280 mQ max.
Receiver Design” “1" = inputs open Switch-on time: 100 ps
ESD protection: Up to =15 kV max RL=48 Q at 80 %V
Voltage supply Switch-off time: 150 ps
Incremental encoder: 5V or 24V, max. 500 mA maxRL=48 Qat 10 %V,
Overtemperature (shutdown): 135°C max. (output driver)
| ts f — Temperature hysteresis: 15°C typ. (output driver)
nputs for strain gauges Diagnostics: Common diagnostic bit at overtemperature

Number of inputs: 4 differential inputs for strain gauges

2 inputs per M12 connector Voltage supply, Ethernet, Trigger, Synchro
Resglutl_on: — 24-bit The specifications for the voltage supply, Ethernet, Trigger, Synchronisation and
Optical isolation: - 1000V Electromagnetic Compatibility apply to all MSX-E systems. See page 31.
Throughput per M12 connector:  max. 788 Hz for T channel, max. 528 Hz for 2 channels
Voltage supply
for the sensors: 10V, 50 mA System features
Trigger: Digital input, synchro, software-programmable Interface: Ethernet acc. to specification IEEE802.3

Dimensions: 220 x 140 x 50 mm
Digital inputs Weight: _ ca. 9009
) Degree of protection: IP 65
Number of inputs: 2, on 1 M12 female connector, Current consumption at 24 V: 150 mA without load
- Common ground acc. to IEC 1131-2 Operating temperature: -40 °Cto +85 °C

Ove_rvol?age protection: 30V Connectors for sensors
Optlc.al isolation: 1000V through opto-couplers For inputs for strain gauges: 2 x 8-pin female connector M12
Nominal voltage: 24VDC For digital 1/0: 1 x 5-pin M12 female connector
Input yoltage: 01030V For the counter input: 1 x 12-pin M23 female connector
Input impedance: >1MQ
Logic input fevels: UH (max) 30V typ. UH (min) 18V typ.

UL (max) 16 V typ. UL (min) OV typ.

/Ordering information

MSX-E3317
Ethernet force-distance measurement system, 1 counter input, 4 inputs for strain gauges, 24-bit, 2 digital /O, 24 V.
Incl. technical description, software drivers and ConfigTools.

Connection cables Connection to peripherals
Voltage supply CMX-8x:  Shielded cable, M12 5-pin male connector/open end, IP 65
CMX-2x: Shielded cable, M12 5-pin female connector/open end, IP 65 CMX-9x:  Shielded cable, M12 8-pin male connector/open end, IP 65

CMX-3x: For cascading, shielded cable, M12 5-pin
female connector/male connector IP 65

Trigger/Synchro Options
CMX-4x: Shielded cable, M12 5-pin female connector/open end, IP 65 S7 Modbus TCP Client Library for S7: Easy use of the Ethernet systems
CMX-5x: For cascading, shielded cable, M12 5-pin MSX-E with PLCs

female connector/male connector IP 65 MSX-E 5V-Trigger: Level change of the trigger inputs and outputs to 5 V
Ethernet MX-Clip, MX-Rail (please specify when ordering!),
CMX-6x: CATSE cable, M12 D-coded male connector/RJ45 connector MX-Screw, PCMX-1x

CMX-7x: For cascading, CAT5E cable, 2 x M12 D-coded male connector

*Preliminary product information
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Ethernet analog input system
16 analog inputs, diff., 16-bit

Integrated
Ethernet
2 = switch

m ARM'9

On request

Technology

Cascadable,
can be synchronised
in the ps range

MSX-E3021
16 analog inputs, differential, 16-bit
Voltage or current inputs

Simultaneous acquisition of 4 channels

with 100 kHz per channel
4 GB extended memory
Buffered real-time clock

24V digital trigger input

On request: 4GB
Compare logic for flash memory,
synchro trigger signal /~ real-time clockj

*Operating temperature

&
16

on request

DatabaseConnect
see page 114

More information on
www.addi-data.com

> Drivers and samples

/ Find software for the
i’ MSX-E systems at:
. www.addi-data.com/

downloads

*Preliminary
Product information
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Features

e 24V digital trigger input

¢ ARM®9 32-bit processor

* 64 MB onboard SDRAM for storing data

* Robust standardized metal housing

e Power Save Mode: Reduced power consumption when
no acquisition runs

Analog inputs
e 16 diff. inputs, 16-bit, 5-pin M12 female connector
e Sampling frequency max. 100 kHz,
up to 4 simultaneous channels
* Input ranges: 5V, £10 V (16-bit), 0-5V, 0-10 V (15-bit)
e Gain PGA x1, x2, x10, x20, x100, x200, x1000, x2000
software-programmable,
signals up to +/-5mV (16-bit) are possible
e Current inputs optional

Safety features

e Status LEDs for fast error diagnostics
e Optical isolation e Input filters

e Overvoltage protection + 40 V

¢ Internal temperature monitoring

Interfaces

e Fast 24V trigger input

e Ethernet switch with 2 ports

e Synchronisation/trigger In/Out

e Line in for 24 V supply and cascading

Communication interfaces

* Web server (configuration and monitoring)

¢ Command server SOAP for transferring commands

e Data server (TCP/IP or UDP socket) for sending
acquisition data

e Event server (TCP/IP socket) for sending system events
(Diagnostics such as temperature, short-circuits ...)

e Command server Modbus TCP and Modbus (UDP) for
sending commands

info@addi-data.com
www.addi-data.com

Synchronisation/time stamp

Time stamp
Several MSX-E systems can be synchronised with one an-
other in the ps range through a synchro connection.
This allows to start a synchronous data acquisition, to
generate trigger events and to synchronise the time on
several MSX-E systems. Furthermore, the systems have a
time stamp that logs the point in time at which the data
was acquired by the system.
System A System B
TS, Synchronisation TS,,

ax

OO
[\

Value 1 Value,2 Value, n

Value .1 Value 2 Value n

Without synchro: TS, =TS,

With synchro: TS, =TS,
The combination of synchronisation and time stamp (TS)
allows the clear allocation of signals that were captured
by several systems.

Acquisition Acquisition
with synchro without
synchro
Value , 1 Value , 1
| value . Value . n
|| e -
Value ; n Value ,n
TS,,=TSg, TS,, TS,

ADDI-DATA flg
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Acquisition modes

Auto-refresh mode

In auto-refresh mode, the measurement values are updated automatically
after each acquisition. The acquisition is initialised once and the values of
the channels are stored in the memory of the MSX-E Ethernet system.

The client (e.g. PC, server, PLC, ...) reads the acquired values asynchronously
to the acquisition through socket connection, SOAP or Modbus function.
Thereby, the new value is read and the old values are overwritten.

In addition to the measurement values, the auto-refresh counter can also
be read, which allows to sort the measurement values chronologically. The
auto-refresh mode can be combined with a hardware or a synchro trigger
and also allows the automatic averaging of values.

Sequence mode

Intelligent Ethernet systems, analog - MSX-E3021

Application
reads all values when needed

reads ’

Storage location
Values of channel 0 to n + auto refresh counter

writes ‘

MSX-E System
Automatic A/D convertion of the acquired values

Example: 8 channels, each with 10 ps

In sequence mode, a list of channels is acquired. Thereby, the single meas- Si Sz Sa
urement rows are stored one after another. The client receives the acquired Group IV 12 13 12 13 12 13
values asynchronously to the acquisition through a socket connection. In the Group i glgliglo! silg!
sequence mode, the measurement values are read in chronological order, Group I 7 5 4 5 7 s
this means the oldest values are read first. The acquisition can be effected Group | YRR IR ol
continuously, with or without delay or in combination with a hardware or ms t
synchro trigger.
S: Sequence 1 Simultaneous acquisition @ End of acquisition
Horizontal wiring (with 4 gauges/sensors) Vertical wiring (with 4 gauges/sensors)
25kHz 25kHz 25kHz 25kHz 100 kHz

Acquisition speed 0 1
Group | @ @

i 50 0 @
100 kHz Group | 100 kHz

Different wiring

for 25 kHz/channel and 100 kHz/groups Group Il .A .5 .6 .7 Group Il @4 .5 .6 .7 100 kHz

Group Il .8 .9

@ @ 5 0 0° 0
Group Il 100 kHz

12 13 14 15 @12 .13 .14 .15
Group IV Group IV 100 kHz

Acquisition triggered through trigger or synchro input

Example: A measurement process is to be started through an external
trigger impulse. For each trigger, 10 sequences are to be acquired. After the
acquisition of the 10 sequences they are to be sent to the client.

Reading data from a MSX-E system

MSX-E systems are multi-client capable, this means several clients (e. g. PC,
server, PLC, ...) can read the measurement values of one MSX-E system at
the same time. For this, each client establishes a socket connection to the
data server of the MSX-E system (port 8989). As soon as the measurement
values are available on the data server, the MSX-E system transfers them to
the clients.

Onboard programming / stand-alone operation

Development mode

With the Development mode of the MSX-E systems you can customise your
measurement, control and regulation applications to fit your requirements.
The programs run directly on the MSX-E systems, which has two advantages:
external PCs are relieved and you can process data freely according to your
requirements. This helps you to improve the efficiency of your processes
and to secure your investments.

Externa T m

Trigger|

Start Start
Acquiw ,,,,,,,,,,, w ,,,,,,,,,,, ‘;L
1 2 10} 1 2

0
Send é Send

[ 172.16.4.140

.;g’l".i-.e-nu-'.

172.16.4.141

)
N

———
oans — B Harcware
Slorais

*Preliminary product information
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Intelligent Ethernet systems, analog - MSX-E3021

ConfigTools

The ConfigTools program allows an easy administration of the MSX-E
systems. These are automatically detected in the network. ConfigTools
consists of common and specific functions.

In addition, with ConfigTools, the complete configuration of a MSX-E
system can be saved and transferred to another system of the same type
(clone function).

ConfigTools is included in the delivery.

ConfigTools functions for MSX-E3021:
e Change of IP address

¢ Display of web interface

e Firmware update

¢ Save/load system configuration

¢ Save/load channel configuration

¢ Monitor for analog inputs

Very easy use through
the ,, ConfigTools”
program;

The MSX-E system is
automatically detected
in the network.

Example of monitor function:
Testing the analog inputs.

ADDI-DATA connection technology

MES

data base
MSR application

Ethernet M12
CMX-6x male

” connector

HARDWARE
RJ45

UDP -
TCP/IP
sorwa) S5 #odbus
= C= SOAP Trigger fanazle
IPEmotion® PC, server, PLC, HMI . cable  CMX-4X_ connector M2

procella® end

SIMATIC STEP

female
connector

SPC.kompal

Power

CMX-2x
open cable end

info@addi-data.com
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Features

Status LEDs

16 analog inputs,
differential, 16-bit
5-pin M12 female connector

2 x Ethernet
2 x Trigger/Synchronisation IN/OUT

2 x voltage supply,
24V IN/OUT, optically isolated

Simplified block diagram

Optical isolation 1000 V Sync Out

Teméerature monitorin T_Ir_ir?ger Out
Ethernet Link / Extended Flash!
ACT LEDs l

Ethernet ’
Port 0 Ethernet Analo
Ethernet H: switch | clock 16 analog input g
Port 1 MIl Interface FPGA inputs
control - 4 groups
Processor status LED | logic 4% 16-bit ADC :-I\1naultog
Processor ~1- Gain x1, x2 P
(x5, x10 opt.)
54\1 - Differential Analog
s Opu':p)l’n i - Optional: input 8
current inputs
line L Power Good LED P Analog
Input input 12

Energy supply

line

M12
P male connector

Combination possibilities:

- Several MSX-E of the same type:
acquisition of a large number of channels

- Different types of MSX-E systems:
combination of different functions

oA ihernet (CMX-7x)
igger/Synchro (CMX-5x)
APower (CMX-3x)

open cable end

current

V)

voltage

ADDI-DATA ’A



Intelligent Ethernet systems, analog - MSX-E3021

Specifications* \

Analog inputs Data storage

Number/type: 16 differential inputs RAM: 64 MB

Architecture: 4 groups of 4 channels each FLASH: 4 MB for system data

4-port simultaneous converter with one 4-channel
multiplexer per converter

Resolution:

16-bit, SAR ADC

Accuracy:

+1.221 mV typ. (£ 4 LSB)
+ 2.442 mV max.

Relative Accuracy (INL):

+ 3 LSB max (ADC)

Optical isolation:

1000V

Input ranges:

+ 5V, + 10V (16-bit), 0-5V, 0-10V (15-bit)
current inputs optional

Sampling frequency:

25 kHz per channel / 100 kHz max.

Gain:

x1, x2, x10, x20, x100, x200, x1000, x2000
software-programmable

Common mode rejection:

80 dB min. DC up to 60 Hz (diff. amplifier)

Input impedance (PGA):

10° Q // 10nF against GND

Bandwidth (-3dB):

160 kHz limited through TP filters
16 Hz version
with differential filter

Trigger:

digital input, synchro,
software-programmable

Offset error:

+1LSB (+305 pVv)

Gain error:

+2.51SB

Temperature drift :

2.3xV, +22.5 (uVreq) typ.
V,: input voltage in Volts (-10V <V, <+10V)
In the temperature range

from -40°C to +85°C: 4.5 ppm/°C FSR

4 GB (3.7 GB for measured data)
approx. 4 weeks at 20 °C

Extended FLASH memory:
Buffered real-time clock:

Voltage supply, Ethernet, Trigger, Synchro
The specifications for the voltage supply, Ethernet, Trigger, Synchronisation and
Electromagnetic Compatibility apply to all MSX-E systems. See page 31.

System features

Interface: Ethernet acc. to specification |IEEE802.3
Dimensions: 215 x 110 x 50 mm

Weight: 850 g

Degree of protection: IP 65

Current consumption at 24 V: 180 mA
Operating temperature: -25°Cto +85 °C
-40 °C to +85 °C on request

Connectors for sensors
For analog inputs:

8 x 5-pin M12 female connector

/Ordering information

MSX-E3021

Ethernet analog input system, 16 analog inputs, diff., 16-bit. Incl. technical description, software drivers and ConfigTools.

Connection cables
Voltage supply
CMX-2x: Shielded cable, M12 5-pin female connector/open end, IP 65
CMX-3x: For cascading, shielded cable, M12 5-pin
female connector/male connector IP 65
Trigger/Synchro
CMX-4x: Shielded cable, M12 5-pin female connector/open end, IP 65
CMX-5x: For cascading, shielded cable, M12 5-pin
female connector/male connector IP 65
Ethernet
CMX-6x: CAT5E cable, M12 D-coded male connector/RJ45 connector
CMX-7x: For cascading, CAT5E cable, 2 x M12 D-coded male connector

Connection to peripherals
CMX-8x: Shielded cable, M12 5-pin male connector/open end, IP 65

Options

PC-Diff: Current input 0(4)-20 mA for 1 input, diff.

(please indicate the number of channels)
S7 Modbus TCP Client Library for S7: Easy use of the Ethernet systems
MSX-E with PLCs
MSX-E 5V-Trigger: Level change of the trigger inputs and outputs to 5 V
MX-Clip, MX-Rail (please specify when ordering!),
MX-Screw, PCMX-1x

*Preliminary product information
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Ethernet analog input system
16 analog inputs, differential, 16-bit

On request
| Integrated m - ARM9
OO P 67

Ethernet
switch

Technology

Cascadable,
can be synchronised
in the ps range

MSX-E3027

16 analog inputs, differential, 16-bit
Voltage or current inputs

4 GB extended memory

Buffered real-time clock

Stainless steel housing - IP 47

Fast distributed data acquisition

On request: 4GB
Compare logic for flash memory,
synchro trigger signal real-time clockj

-

*Operating temperature

on request

DatabaseConnect
see page 114

More information on
www.addi-data.com

> Drivers and samples
7 " Find software for the
Q A MSX-E systems at:
“ www.addi-data.com/
downloads
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Features

e 24V digital trigger input

¢ ARM®9 32-bit processor

* 64 MB onboard SDRAM for storing data

¢ Robust standardized metal housing

e Power Save Mode: Reduced power consumption when
no acquisition runs

Analog inputs

e 16 diff. inputs, 16-bit, 5-pin M12 female connector

e Sampling frequency max. 100 kHz, up to 4 simultaneous
channels

e Input ranges: 5V, £10 V (16-bit), 0-5V, 0-10 V (15-bit)

e Gain PGA x1, x2, x10, x20, x100, x200, x1000, x2000
software-programmable,
signals up to +/-5mV (16-bit) are possible

e Current inputs 0(4) to 20 mA optional

Safety features

e Status LEDs for fast error diagnostics
e Optical isolation

¢ Input filters

¢ Overvoltage protection + 40 V

¢ Internal temperature monitoring

Interfaces

e Fast 24 V trigger input

e Ethernet switch with 2 ports

e Synchronisation/trigger In/Out

e Line in for 24 V supply and cascading

Communication interfaces

* Web server (configuration and monitoring)

e Command server SOAP for transferring commands

e Data server (TCP/IP or UDP socket) for sending
acquisition data

e Event server (TCP/IP socket) for sending system events
(Diagnostics such as temperature, short-circuits ...)

e Command server Modbus TCP and Modbus (UDP) for
sending commands

info@addi-data.com
www.addi-data.com

Synchronisation/time stamp

Time stamp
Several MSX-E systems can be synchronised with one an-
other in the ps range through a synchro connection.
This allows to start a synchronous data acquisition, to
generate trigger events and to synchronise the time on
several MSX-E systems. Furthermore, the systems have a
time stamp that logs the point in time at which the data
was acquired by the system.
System A System B
TS, Synchronisation TS,,

ax

nl Value,2 Value,n Value .1 Value 2 Value n

Without synchro: TS, =TS,

With synchro: TS, =TS,
The combination of synchronisation and time stamp (TS)
allows the clear allocation of signals that were captured
by several systems.

Acquisition Acquisition
with synchro without
synchro
Value , 1 Value , 1
SystemA |EmIv] SHEVW | value 2
| Value al Value . n
1 Value , 1 Value , 1
System B Value ;2 System B Value , 2
Value . n Value .0
) @ Time
TS,,=TSg, TS,, TS,

ADDI-DATA flg
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Intelligent Ethernet systems, analog - MSX-E3027

Acquisition modes

Application

Auto-refresh mode
reads all values when needed

In auto-refresh mode, the measurement values are updated automatically

after each acquisition. The acquisition is initialised once and the values of reads ’

the channels are stored in the memory of the MSX-E Ethernet system. Storage location

The client (e.g. PC, server, PLC, ...) reads the acquired values asynchronously Values of channel 0 to n + auto refresh counter
to the acquisition through socket connection, SOAP or Modbus function. writes ‘

Thereby, the new value is read and the old values are overwritten. MSX-E System

In addition to the measurement values, the auto-refresh counter can also Automatic A/D convertion of the acquired values

be read, which allows to sort the measurement values chronologically. The
auto-refresh mode can be combined with a hardware or a synchro trigger
and also allows the automatic averaging of values.

Sequence mode Example: 8 channels, each with 10 ps

In sequence mode, a list of channels is acquired. Thereby, the single meas- Si Sz Sa
urement rows are stored one after another. The client receives the acquired Group IV 12 13 12 13 12 13
values asynchronously to the acquisition through a socket connection. In the Group i glgliglo! silg!
sequence mode, the measurement values are read in chronological order, Group I 7 5 4 5 7 s
this means the oldest values are read first. The acquisition can be effected Group | YRR IR ol
continuously, with or without delay or in combination with a hardware or ms t
synchro trigger.
S: Sequence 1 Simultaneous acquisition @ End of acquisition
Horizontal wiring (with 4 gauges/sensors) Vertical wiring (with 4 gauges/sensors)
25kHz 25kHz 25kHz 25kHz 100 kHz

Acquisition speed QO D1 @z @3 @0 .1 .2 .3

Different wiring Group | 100 kHz Group | 100 kHz

for 25 kHz/channel and 100 kHz/groups Group Il .A .5 .6 .7 Group Il @4 .5 .6 .7 100 kHz
Group Il .8 .9 .10 .” Group Il @8 .9 .10 .” 100 kHz

12 13 14 15 @12 .13 .14 .15
Group IV Group IV 100 kHz

Onboard programming / stand-alone operation

Development mode

With the Development mode of the MSX-E systems you can customise your
measurement, control and regulation applications to fit your requirements.
The programs run directly on the MSX-E systems, which has two advantages:

external PCs are relieved and you can process data freely according to your SOFTWARE-LEVEL
requirements. This helps you to improve the efficiency of your processes
and to secure your investments. .....__: Frocessor
Omans PN i care

SRl
Buffered real-time clock
The MSX-E3027 system features a buffered real-time clock (SuperCap). This
clock keeps on running 4 weeks after the MSX-E system has been switched
off. After a new start, the system time is still the current time.

*Preliminary product information
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Intelligent Ethernet systems, analog - MSX-E3027

ConfigTools

The ConfigTools program allows an easy administration of the MSX-E
systems. These are automatically detected in the network. ConfigTools
consists of common and specific functions.
In addition, with ConfigTools, the complete configuration of a MSX-E
system can be saved and transferred to another system of the same type

(clone function).

ConfigTools is included in the delivery.

ConfigTools functions for MSX-E3027:

e Change of IP address

¢ Display of web interface

e Firmware update

¢ Save/load system configuration
¢ Save/load channel configuration
¢ Monitor for analog inputs

Very easy use through
the ,,ConfigTools”
program;

The MSX-E system is
automatically detected
in the network.

Example of monitor function:
Testing the analog inputs.

ADDI-DATA connection technology

MES

data base
MSR application HARDWARE

ubp
TCP/IP
SOFTWA( ‘—E‘ ] #ioabus
= = SOAP

IPEmotion® PC, server, PLC, HMI ...
procella®
SIMATIC STEP

SPC.kompal

*Preliminary product information
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Ethernet M12
CMX-6x male

-

; M2 ©
open Trigger female

cable  CMX-4X connector
end

open cable end

info@addi-data.com
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i
RI45 ll connector © i

@e
cee

M12
T male connector

Features

Status LEDs

16 analog inputs,
differential, 16-bit
5-pin M12 female connector

2 x Ethernet
2 x Trigger/Synchronisation IN/OUT

2 x voltage supply,
24V IN/OUT, optically isolated

Simplified block diagram

Sync Out

Optical isolation 1000 V

Ethernet Link / | Temperature Tri
ACT LEDs | monitoring
Mil l
Ethernet
Interface 16 analog

Ethernet
Port 0 Analog
Ethernet input 0
Port 1 FPGA inputs
Processor status LED Cfm'ml -4 groups Analog
ogic -4 16-bit ADC ta
Processor [ - Gain ey
SEV x1, x2
- Differential Analog
supply - Optional: input 8
Output [~ i
\?ne . Power Good LED current inputs Analog
Input input 12
fne L Energy supply
L
Cascading

Combination possibilities:

- Several MSX-E of the same type:
acquisition of a large number of channels

- Different types of MSX-E systems:
combination of different functions

oA ihernet (CMX-7x)
igger/Synchro (CMX-5x)
Power (CMX-3x)

open cable end

[} ° ° I
. . .A § current
‘..*.""'@
®© © O u
° ° ) ° voltage
2
;\ggna\e
connector
Power
CMX-2x
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Specifications*\

Analog inputs

Number/type: 16 differential inputs

Architecture: 4 groups of 4 channels each
4-port simultaneous converter with one 4-channel

multiplexer per converter

Resolution: 16-bit, SAR ADC

+1.221 mV typ. (£ 4 LSB)
+ 2.442 mV max.

Accuracy:

Relative Accuracy (INL): + 3 LSB max (ADC)

Optical isolation: 1000V

Input ranges + 5V, + 10V (16-bit), 0-5V, 0-10V (15-bit)
current inputs optional

Sampling frequency: 25 kHz per channel / 100 kHz max.

Gain: x1, x2, x10, x20, x100, x200, x1000, x2000
software-programmable

Common mode rejection: 80 dB min. DC up to 60 Hz (diff. amplifier)

Input impedance (PGA): 10° Q3 /7 T0nF against GND

Bandwidth (-3dB): 160 kHz limited through TP filters
16 Hz version

with differential filter

Trigger: digital input, synchro,
software-programmable

Offset error: + 1 LSB (305 pV)

Gain error: +2.5LSB

Temperature drift :

V,: input voltage in Volts
(10V<V, <+10V)

In the temperature range

23xV_+225 V0 yp.

from -40°C to +85°C: 4.5 ppm/°C FSR
Data storage

RAM: 64 MB

FLASH: 4 MB for system data

Extended FLASH memory: 4 GB (3.7 GB for measured data)

Buffered real-time clock: approx. 4 weeks at 20 °C

Voltage supply, Ethernet, Trigger, Synchro

The specifications for the voltage supply, Ethernet, Trigger, Synchronisation and
Electromagnetic Compatibility apply to all MSX-E systems. See page 31.

System features
Interface: Ethernet acc. to specification IEEE802.3

Degree of protection: IP 67

Current consumption at24V: 160 mA

Operating temperature: -25°Cto +85 °C
-40 °C to +85 °C on request

Connectors for sensors

For analog inputs: 8 x 5-pin M12 female connector

Intelligent Ethernet systems, analog - MSX-E3027

/Ordering information

MSX-E3027

Ethernet analog input system, 16 analog inputs, differential, 16-bit. Incl. technical description, software drivers and ConfigTools.

Connection cables
Voltage supply
CMX-2x: Shielded cable, M12 5-pin female connector/open end, IP 67
CMX-3x: For cascading, shielded cable, M12 5-pin
female connector/male connector IP 67
Trigger/Synchro
CMX-4x: Shielded cable, M12 5-pin female connector/open end, IP 67
CMX-5x: For cascading, shielded cable, M12 5-pin
female connector/male connector IP 67
Ethernet
CMX-6x: CAT5E cable, M12 D-coded male connector/RJ45 connector
CMX-7x: For cascading, CAT5E cable, 2 x M12 D-coded male connector

Connection to peripherals
CMX-8x: Shielded cable, M12 5-pin male connector/open end, IP 67

Options

PC-Diff: Current input 0(4)-20 mA for 1 input, diff.

(please indicate the number of channels)

S7 Modbus TCP Client Library for S7: Easy use of the Ethernet systems
MSX-E with PLCs

MSX-E 5V-Trigger: Level change of the trigger inputs and outputs to 5 V

MX-Rail (please specify when ordering!), PCMX-1x

*Preliminary product information
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Ethernet multifunction system W;
6 diff./SE inputs, 4 analog outputs, 32 digital I/O/ /e/

MSX-E3121

6 analog inputs, differential/single-ended, 24-bit
Voltage or current inputs

4 analog outputs, 16-bit

32 digital 1/0

24V digital trigger input

Integrated - ARM9 Cascadable, can be On request:
IP 65

Ethernet Technology synchronised Compare logic for
=! =! switch 9 in the ps range synchro trigger signal

*Operating temperature

Features Synchronisation/time stamp

e 24V digital trigger input

¢ ARM®9 32-bit processor

e 64 MB onboard SDRAM for storing data

¢ Robust standardized metal housing

¢ Power Save Mode: Reduced power consumption when
no acquisition runs

Time stamp

Several MSX-E systems can be synchronised with one an-
other in the ps range through a synchro connection.
This allows to start a synchronous data acquisition, to
generate trigger events and to synchronise the time on
several MSX-E systems. Furthermore, the systems have a

Safety features time stamp that logs the point in time at which the data
e Status LEDs for fast error diagnostics was acquired by the system.
; e Optical isolation 1000 V
e Input filters System A System B
IS I Analog inputs TS, Synchronisation TS,
on request e 6 diff./SE inputs, 24-bit, 4-pin M12 female connector

* 4 voltage outputs or

¢ Sampling frequency max. 100 kHz/channel
. Analog outputs

2 voltage outputs and 2 current outputs Value , 1 Value 2 Value, n Value , 1 Value,2 Value ,n
PatabaseConnect Digital input and output Without synchro: TS,, # T,
see page 114 L . . With synchro: TS, =TS,
e 16 digital inputs, 24 V, optically isolated
¢ 16 digital outputs, 24 V, optically isolated The combination of synchronisation and time stamp (TS)
allows the clear allocation of signals that were captured
Interfaces by several systems.
e Fast 24 V trigger input .
: R Acquisition Acquisition
e Ethernet switch with 2 ports with synchro without
More information at e Synchronisation/trigger In/Out Value , 1 ynehro Value 1
www.addi-data.com e Line in for 24 V supply and cascading z::ﬁhz Va:"’*‘z
| ue ,.n Value ,.n

Communication interfaces
Value , 1 Value , 1

e Web server (configuration and monitoring) Valie .2 Value .2

Value 8

Value . n

¢ Command server SOAP for transferring commands

e Data server (TCP/IP or UDP socket) for sending
acquisition data

e Event server (TCP/IP socket) for sending system events
(Diagnostics such as temperature, short-circuits ...)

e Command server Modbus TCP and Modbus (UDP) for
sending commands

I S S — T}
TS,,=TS,, TS TS,

A1 B1

> Drivers and samples
. (" Find software for the
( o MSX-E systems at:
“ www.addi-data.com/
downloads

*Preliminary
product information
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Acquisition modes

Auto-refresh mode

In auto-refresh mode, the measurement values are updated automatically
after each acquisition. The acquisition is initialised once and the values of
the channels are stored in the memory of the MSX-E Ethernet system.

The client (e.g. PC, server, PLC, ...) reads the acquired values asynchronously
to the acquisition through socket connection, SOAP or Modbus function.
Thereby, the new value is read and the old values are overwritten.

In addition to the measurement values, the auto-refresh counter can also
be read, which allows to sort the measurement values chronologically. The
auto-refresh mode can be combined with a hardware or a synchro trigger
and also allows the automatic averaging of values.

Sequence mode

In sequence mode, a list of channels is acquired. Thereby, the single meas-
urement rows are stored one after another. The client receives the acquired
values asynchronously to the acquisition through a socket connection. In the
sequence mode, the measurement values are read in chronological order,
this means the oldest values are read first. The acquisition can be effected
continuously, with or without delay or in combination with a hardware or
synchro trigger.

Acquisition triggered through trigger or synchro input

Example: A measurement process is to be started through an external
trigger impulse. For each trigger, 10 sequences are to be acquired. After the
acquisition of the 10 sequences they are to be sent to the client.

Reading data from a MSX-E system

MSX-E systems are multi-client capable, this means several clients (e. g. PC,
server, PLC, ...) can read the measurement values of one MSX-E system at
the same time. For this, each client establishes a socket connection to the
data server of the MSX-E system (port 8989). As soon as the measurement
values are available on the data server, the MSX-E system transfers them to
the clients.

Onboard programming / stand-alone operation

New: Cycle mode

MSX-E systems which are used in stand-alone operation can be controlled
through the cycle mode. The cycle mode is a cyclic processing of a program
written by the user — the inputs are acquired and the values calculated, if
required. At the same time a digital or analog output is possible. Measure-
ment values are read in the auto-refresh mode, thus the current value is
always available. A selectable clock pulse (1 ms up to 65535 ms) is available.
The programming is executed onboard according to IEC 61131-3.

Development mode

With the Development mode of the MSX-E systems you can customise your
measurement, control and regulation applications to fit your requirements.
The programs run directly on the MSX-E systems, which has two advantages:
external PCs are relieved and you can process data freely according to your
requirements. This helps you to improve the efficiency of your processes
and to secure your investments.

Intelligent Ethernet systems, analog - MSX-E3121

Application
reads all values when needed

reads ’

Storage location
Values of channel 0 to n + auto refresh counter

writes ‘

MSX-E System
Automatic A/D convertion of the acquired values

S1 Sz S3 SnS: Sequence

5
4
Channel 3
2
1 End of
oe acquisition

>

t
\T\me of acquisition/Channel e.g. 10 ps

Externa T m

Trigger|

Start Start
Acquisition Joeo| [l bl Lol L4
1 2 10} 1 2

10
Send ; Send

WI 4 172.16.4.140
> TN
P

172164041 ’ 4

GLOBAL
EMD

(*Taskl with 1oms pulse¥)
TASK Taskl 10
HEADER
VAR REAL sensarlvolt O
VAR DWORD Sensorl 1&6#0
END

BODYV

i
#

rReading of sensorl as digital value *J
LD %ID0.0.0

ST Sensarl

(* reading of sensorl as float walue*)
LD %IF0.0.0

ST Sensorlvolt

s —— iy B -
—— vt

*Preliminary product information
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Intelligent Ethernet systems, analog - MSX-E3121

ConfigTools

The ConfigTools program allows an easy administration of the MSX-E
systems. These are recognised automatically in the network. ConfigTools
consists of common and specific functions.

In addition, with ConfigTools, the complete configuration of a MSX-E
system can be saved and transferred to another system of the same type
(clone function).

ConfigTools is included in the delivery.

ConfigTools functions for MSX-E3121:
e Change of IP address

¢ Display of web interface

e Firmware update

¢ Save/load system configuration

¢ Save/load channel configuration

¢ Monitoring the analog inputs/outputs

Very easy use through
the ,,ConfigTools”
program;

The MSX-E system is
automatically detected
in the network.

| @ Wree anag cutpnes ~=&  Monitor function example:
Sl ot o e . P st e 2 b el Check of the analog outputs
é{.- - value display without
v rom - fulmty oo O - L b
w~ : - =

W TEEmY

Tage e R -

T s | et oty o | i ren S W g s

ADDI-DATA connection technology

MES

data base
MSR application

Ethernet M12

HARDWARE CMX-6x male

RI45 connector
ubP s ” L ({m]
TCP/IP
sorwA) <5 oo
= = SOAP Trigger
open VX4 female
IPEmotion® PC, server, PLC, HMI ... cable =4X connector M12
procella® end female
SIMATIC STEP 7° connector
SPC.kompakt® Power
CMX-2x

open cable end

*Preliminary product information
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Features

Status LEDs

6 analog inputs,
| differential, 24-bit

M12 female connector, 4-pin.

=i=

16 digital inputs and
16 digital outputs, 24V,
37-pin D-Sub male connector

2 x Ethernet

| 4 analog outputs, 16-bit

M12 female connector, 5-pin

2 x Trigger/Synchronisation IN/OUT

2 x Voltage

supply

24V IN/OUT, optical isolated

Simplified block diagram

Optical isolation 1000 V _SY“C Out Sy_nc Out
Temperature monitoring Trigger Out Trigger Out
Tri Trigger In
Ethernet Link /
Etheret ACT LEDs 99 l SyncIn
Port 0 Ethernet Analo
Ethernet H: switch - 9
Port 1 MiTnterface FPGA 6(?;?09 inputs input 0
control ) Analog
Processor Status LED | i X1_' x10, *100 ot 2
Processor — - Differential / SE Analog
output 0
stzlgmy 4 analog outputs P
Output [~ - Analog
line e e (D) 32 digital 1/0 output 3
Input [ 32 digital
line Energy supply i

M12
male connector

oA ihernet (CMX-7x)
igger/Synchro (CMX-5x)
Power (CMX-3x)

CMX-8x

/4

connector

Combination possibilities:

- Several MSX-E of the same type:
acquisition of a large number of channels

- Different types of MSX-E systems:
combination of different functions

digital
- .
open
cable
end
PX901-DG

B
current
‘ U

male voltage
connector
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Specifications* N

Analog inputs
Number/type:

Intelligent Ethernet systems, analog - MSX-E3121

6 differential inputs, 1 A/D converter per channel

Resolution:

24-bit

Optical isolation:

1000V

Input ranges:

=10V, £ 1V, =100 mV, = 10 mV (24-bit), 0-10V, 0-1V,

0-100 mV, 0-10 mV (23-bit),
software-programmable, current input optional

Input frequency: 100 kHz per channel
Gain: x1, x10, x100 software-programmable
Trigger: digital input, synchro, software-programmable

Analog outputs

Number of outputs: 4

Resolution: 16-bit (bipolar) / 15-bit (unipolar)
Optical isolation: 1000V

Output range: Voltage output: 0-10V (x10V)

Current output: 0-20 mA

Output value after reset:

Digital inputs

Number of inputs:

0V voltage output, not calibrated

16, common ground acc. to [EC 1131-2

Optical isolation:

1000 V through opto-couplers

Nominal voltage: 24VDC

Input voltage: 0-30V

Logic input levels: UH (max) 30 V typ. UH (min) 19V typ.
UL (max) 14V typ. UL (min) OV typ.

Digital outputs

Number of outputs: 16

Optical isolation:

1000 V through opto-couplers

Output type: High-side, Toad to ground acc. [EC T131-2
Nominal voltage: 24V

Voltage supply: 11-36V

Output current per output: 150 mA max.

Diagnostics:

Common diagnostic bit for 16 channels at
overtemperature of one channel

Voltage supply, Ethernet, Trigger, Synchro

The specifications for the voltage supply, Ethernet, Trigger, Synchronisation and
Electromagnetic Compatibility apply to all MSX-E systems. See page 31.

System features

Interface: Ethernet acc. to specification IEEE802.3
Dimensions (mm): 270 x 140 x 35

Weight: approx. 1200 g

Degree of protection: IP 65

Current consumption at 24 V: 390 mA typ. + 10 %
Operating temperature: -40 °Cto +85 °C
Connectors for sensors
For analog inputs:

For analog outputs:

For digital 1/0:

6 x 4-pin female connector M12
2 x 5-pin female connector M12
1 x 37-pin D-Sub male connector

/Ordering information

MSX-E3121

Ethernet multifunction system, 6 diff./SE inputs, 4 analog outputs, 32 digital I/0. Incl. technical description, software drivers and ConfigTools.

Versions
MSX-E3121-6-4:
MSX-E3121-6-4C:

Connection cables

Voltage supply

CMX-2x: Shielded cable, M12 5-pin female connector/open end, IP 65

4 voltage outputs
2 voltage outputs, 2 current outputs

CMX-3x: For cascading, shielded cable, M12 5-pin
female connector/male connector IP 65

Trigger/Synchro

CMX-4x: Shielded cable, M12 5-pin female connector/open end, IP 65

CMX-5x: For cascading, shielded cable, M12 5-pin
female connector/male connector IP 65

Ethernet

CMX-6x: CATSE cable, M12 D-coded male connector/RJ45 connector
CMX-7x: For cascading: CAT5E cable, 2 x M12 D-coded male connector

Connection to peripherals

CMX-8x:  Shielded cable, M12 5-pin male connector/open end, IP 65
ST010: Standard round cable, shielded, twisted pairs, 2m
PX901-DG: Screw terminal panel LED status display for DIN rail

Options
PC-Diff: Current input 0(4)-20 mA for 1 input, diff.
(please indicate the number of channels)
S7 Modbus TCP Client Library for S7:
Easy use of the Ethernet systems MSX-E with PLCs
MSX-E 5V-Trigger: Level change of the trigger inputs and outputs to 5 V
MX-Clip, MX-Rail (Please specify when ordering!), MX-Screw, PCMX-1x

*Preliminary product information
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Ethernet multifunction system

6 diff./SE inputs, 4 analog outputs, 64 dig. I/0

Integrated
Ethernet
2 = switch

ARM9
Technology

MSX-E3122

6 analog inputs,
differential/Single-Ended, 24-bit

Voltage or current inputs

4 analog outputs, 16-bit, voltage outputs,

current outputs
64 digital 1/0, 24 V

24V digital trigger input

Cascadable, On request:
can be synchronised
in the ps range

Compare logic for
synchro trigger signal

 New!

on request

DatabaseConnect
see page 114

More information on
www.addi-data.com

*Operating temperature

Features

e 24V digital trigger input

¢ ARM®9 32-bit processor

e 64 MB onboard SDRAM for storing data

¢ Robust standardized metal housing

¢ Power Save Mode: Reduced power consumption when
no acquisition runs

Safety features
e Status LEDs for fast error diagnostics
e Optical isolation e Input filters

Analog inputs
e 6 diff./SE inputs, 24-bit, 4-pin M12 female connector
¢ Sampling frequency max. 100 kHz/channel

Analog outputs
* 4voltage outputs or
2 voltage and 2 current outputs

Digital 1/0
* 32 optically isolated digital inputs, 24 V
e 32 optically isolated digital outputs, 24 V

Interfaces

e Fast 24V trigger input

e Ethernet switch with 2 ports

¢ Synchronisation/trigger In/Out

e Line in for 24 V supply and cascading

Communication interfaces

e Web server (configuration and monitoring)

e Command server SOAP for transferring commands

e Data server (TCP/IP or UDP socket) for sending
acquisition data

e Event server (TCP/IP socket) for sending system events
(Diagnostics such as temperature, short-circuits ...)

e Command server Modbus TCP and Modbus (UDP) for
sending commands

> Drivers and samples
. (" Find software for the
( o MSX-E systems at:
“ www.addi-data.com/
downloads

*Preliminary
Product information
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Synchronisation/time stamp

Time stamp

Several MSX-E systems can be synchronised with one an-
other in the ps range through a synchro connection.
This allows to start a synchronous data acquisition, to
generate trigger events and to synchronise the time on
several MSX-E systems. Furthermore, the systems have a
time stamp that logs the point in time at which the data
was acquired by the system.

System A System B
Ts Synchronisation TS

i B

Value

1 Value,2 Value,n Value , 1 Value 2 Value n

-
Without synchro: TS, =TS,
With synchro: TS, =TS,
The combination of synchronisation and time stamp (TS)
allows the clear allocation of signals that were captured
by several systems.

Acquisition Acquisition
with synchro without
synchro
Value , 1 Value , 1
| Val;un Value .n
1 Value , 1 Value , 1
Value . n Value . n
TS,,=TS,, TS,, TS,

ADDI-DATA &%
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Intelligent Ethernet systems, analog - MSX-E3122

Acquisition modes

Application

Auto-refresh mode
reads all values when needed

In auto-refresh mode, the measurement values are updated automatically

after each acquisition. The acquisition is initialised once and the values of reads ’

the channels are stored in the memory of the MSX-E Ethernet system. Storage location

The client (e.g. PC, server, PLC, ...) reads the acquired values asynchronously Values of channel 0 to n + auto refresh counter
to the acquisition through socket connection, SOAP or Modbus function. writes ‘

Thereby, the new value is read and the old values are overwritten.

- MSX-E System
In addition to the measurement values, the auto-refresh counter can also Automatic A/D convertion of the acquired values

be read, which allows to sort the measurement values chronologically. The
auto-refresh mode can be combined with a hardware or a synchro trigger
and also allows the automatic averaging of values.

Sequence mode

. . . ) Sy S Sz .. Sn S: Sequence
In sequence mode, a list of channels is acquired. Thereby, the single meas- 5
urement rows are stored one after another. The client receives the acquired 2
values asynchronously to the acquisition through a socket connection. In the 3

i H Channel

sequence mode, the measurement values are read in chronological order, 2
this means the oldest values are read first. The acquisition can be effected 1 End of
continuously, with or without delay or in combination with a hardware or oe acquisition

synchro trigger. \ ! t
Time of acquisition/Channel e.g. 10 ps

Acquisition triggered through trigger or synchro input Externa j m
Example: A measurement process is to be started through an external Trigger|
trigger impulse. For each trigger, 10 sequences are to be acquired. After the Start Tsm

acquisition of the 10 sequences they are to be sent to the client.

Acquisition Seq.l_Iseq.l.........] Seq) seq.LIseq.l......... ‘;L—
1 2 102 1 2

10
Send é Send

Reading data from a MSX-E system

MSX-E systems are multi-client capable, this means several clients (e. g. PC, . 172.16.4.140

server, PLC, ...) can read the measurement values of one MSX-E system at .1 7 1

the same time. For this, each client establishes a socket connection to the = 3 ]

data server of the MSX-E system (port 8989). As soon as the measurement .,’ Ethernet _

values are available on the data server, the MSX-E system transfers them to

the clients. 7 1?2.1&_;’._‘.(.5 4_’—/

Onboard programming / stand-alone operation

GLOBAL

New: Cycle mode END

MSX-E systems which are used in stand-alone operation can be controlled CeTasklwieh 1omsspulsed

through the cycle mode. The cycle mode is a cyclic processing of a program et IR - -

written by the user — the inputs are acquired and the values calculated, if ey A EHORTESEN= ORI LRT

required. At the same time a digital or analog output is possible. Measure- oo

ment values are read in the auto-refresh mode, thus the current value is E; ;‘;Sg?g?ouf ssmaelashelaltel vslher
always available. A selectable clock pulse (1 ms up to 65535 ms) is available. EE Egé?ééouf sensorl as float value)
The programming is executed onboard according to IEC 61131-3. ST sensorlvolt

Development mode

With the Development mode of the MSX-E systems you can customise your
measurement, control and regulation applications to fit your requirements.
The programs run directly on the MSX-E systems, which has two advantages:
external PCs are relieved and you can process data freely according to your

requirements. This helps you to improve the efficiency of your processes &= — /T e
. e
and to secure your investments. (= —

*Preliminary product information
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Intelligent Ethernet systems, analog - MSX-E3122

ConfigTools

The ConfigTools program allows an easy administration of the MSX-E
systems. These are automatically detected in the network. ConfigTools
consists of common and specific functions.

In addition, with ConfigTools, the complete configuration of a MSX-E
system can be saved and transferred to another system of the same type
(clone function).

ConfigTools is included in the delivery.

ConfigTools functions for MSX-E3122:
e Change of IP address

o Display of web interface

* Firmware update

¢ Save/load system configuration

¢ Save/load channel configuration

¢ Monitor for analog inputs and outputs

Very easy use through
the ,,ConfigTools”
program;

The MSX-E system is
automatically detected
in the network.

Example of monitor function:
Testing the analog outputs
- Value output without

e o - T = progr
™ : - -
e TR
- m
[ miis |t 4 hovon Tt i i
ADDI-DATA connection technology
MES M12
data base Ethernet M12 F male connector
MSR application HARDWARE CMX-6x male
RI45 connector
upbP fa ” L ({u]
TCP/IP
sorwA) =5 Brociue
= = SOAP Trigger
open female
IPEmotion PC, server, PLC, HMI ... cable  CMX-4X connector M12
procell end female
SIMATIC STEP 7° connector
SPC.kompakt®
Power
CMX-2x

open cable end
*Preliminary product information
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Features
6 analog inputs,
Status LEDs differential, 24-bit
4-pin M12 female connector
2 x Ethernet 32 digital inputs and

2 x Trigger/Synchronisation IN/OUT

2 x voltage supply,
24V IN/OUT, optically
isolated

Simplified block diagram

32 digital outputs, 24V,
37-pin D-Sub male connector

4 analog outputs, 16-bit
5-pin M12 female connector

Optical isolation 1000 V .Sync Out Sy_nc Out
Temperature monitoring ErIGUEROUL Trigger Out
Ethermet Lk Tri Trigger In
ernet Lin!
Ethenet ACT LEDs +¢ l Syncin
Port 0 Ethernet- Analo
! - 9
Ethernet : switch | 6 analog inputs Input0
Port 1 MIl Interface FPGA ain
Processor Status LED control x1,x10, x100 Analog

Processor

24V
supply
Output [
line |, Power Good LED
Input Energy supply

line

logic

- Differential / SE

4 analog output 0
outputs Analog

output 3
64 digital 1/0

oA ihernet (CMX-7x)
igger/Synchro (CMX-5x)
Power (CMX-3x)

CMX-8x

/4

open cable end

2 x PX901-DG

2 x ST010/STO11 l“

D-Sub

-Sul D-Sub
female connector

male connector

U

voltage

Combination possibilities:

- Several MSX-E of the same type:
acquisition of a large number of channels

- Different types of MSX-E systems:
combination of different functions

iyl

digital

current
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Specifications* N

Analog inputs

Intelligent Ethernet systems, analog - MSX-E3122

Number/type: 6 differential/Single-Ended inputs (software-configurable),
1 A/D converter per channel

Resolution: 24-bit

Optical isolation: 1000V

Input ranges:

+10V, £ TV, = 100 mV, + 10 mV (24-bit), 0-T0V, 0-1V,

Voltage supply, Ethernet, Trigger, Synchro

The specifications for the voltage supply, Ethernet, Trigger, Synchronisation and
Electromagnetic Compatibility apply to all MSX-E systems. See page 31.

System features

0-100 mV, 0-10 mV (23-Bit), Interface: Ethernet acc. to specification IEEE802.3
software-programmable, Dimensions: 380 x 130 x 50 mm
current inputs 0(4) — 20 mA optional Weight: in preparation

Sampling frequency: 100 kHz per channel Degree of protection: IP 65

Gain:

x1, x10, x100, software-programmable

Current consumption at 24 V: 390 mA typ. + 10 %

Trigger:
Analog outputs

Digital input, synchro, software-programmable

Number of outputs: 4
Resolution: 16-bit (bipolar) / 15-bit (unipolar)
Optical isolation: 1000V

Output range:

Voltage output: 0-10V (£10V)
Current output: 0-20 mA

Output value after reset:

Digital inputs

Number of inputs:

0V voltage output, not calibrated

32, common ground acc. to IEC 1131-2

Optical isolation:

1000 V through opto-couplers

Nominal voltage:

24VDC

Input voltage:

0-30V

Logic input levels:

Digital outputs

Number of outputs:

UH (max) 30 V'typ. UH (min) T9V typ.
UL (max) 14V typ. UL (min) OV typ.

32

Optical isolation:

1000 V through opto-couplers

Operating temperature: -40 °Cto +85 °C
Connectors for sensors
For analog inputs:

For analog outputs:

For digital 1/0:

6 x 4-pin M12 female connector
2 x 5-pin M12 female connector
2 x 37-pin D-Sub male connector

Output type: High-side, load to ground acc. to IEC 1131-2
Nominal voltage: 24V
Voltage supply: 11-30V
Output current per channel: 500 mA max.
Max. total current of
16 outputs: 2A
Diagnostics: Common diagnostics bit for all 16 channels at

Overtemperature of one channel

/ Ordering information

MSX-E3122
Ethernet multifunction system, 6 diff./SE inputs, 4 analog outputs, 64 digital I/0. Incl. technical description, software drivers and ConfigTools.
Versions
MSX-E3122: 4 voltage outputs
MSX-E3122-C: 2 voltage outputs, 2 current outputs

Connection cables

Voltage supply

CMX-2x: Shielded cable, M12 5-pin female connector/open end, IP 65
CMX-3x: For cascading, shielded cable, M12 5-pin
female connector/male connector IP 65

Trigger/Synchro

CMX-4x: Shielded cable, M12 5-pin female connector/open end, IP 65
CMX-5x: For cascading, shielded cable, M12 5-pin
female connector/male connector IP 65

Ethernet

CMX-6x: CATS5E cable, M12 D-coded male connector/RJ45 connector
CMX-7x: For cascading, CAT5E cable, 2 x M12 D-coded male connector

Connection to peripherals

CMX-8x: Shielded cable, M12 5-pin male connector/open end, IP 65
ST010: Standard round cable, shielded, twisted pairs, 2 m
PX901-DG: Screw terminal board, LED Status display, for DIN rail
Options

PC-Diff: Current input 0(4)-20 mA for 1 input, diff.

(please indicate the number of channels)

S7 Modbus TCP Client Library for S7: Easy use of the Ethernet systems
MSX-E with PLCs

MSX-E 5V-Trigger: Level change of the trigger inputs and outputs to 5 V
MX-Clip, MX-Rail (please specify when ordering!),

MX-Screw, PCMX-1x

*Preliminary product information
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Ethernet analog output system
8 analog outputs (voltage and/or current), 16-bit

MSX-E3511 / MSX-E3511-C
8 analog outputs, 16-bit
Voltage or current outputs

Function generator for the output of any signal type,
e. g. sine curves, sawtooth curves etc. - can be
configurated separately for each channel

M12 connector

24V trigger input

caniey ARM9 f::‘:: ab|I|ec'hroni d
Ethernet Technology ¢ sy! se
= = switch in the ps range )

*Operating temperature

on request

More information on
www.addi-data.com

> Drivers and samples

%

80

Find software for the
MSX-E systems at:
www.addi-data.com/
downloads

Phone: +49 7229 1847-0
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Features

e 24V digital trigger input

¢ ARM®9 32-bit processor

* 64 MB onboard SDRAM for storing data

* Robust standardized metal housing

e Power Save Mode: Reduced power consumption when
no acquisition runs

Safety features

e Status LEDs for fast error diagnostics

e Optical isolation

e Diagnostics in case of short-circuits (voltage mode) or
line break (current mode)

¢ Internal temperature monitoring

Analog outputs

¢ 8 analog outputs, 16-bit:
MSX-E3511: voltage outputs 0-10 V, = 10 V
MSX-E3511-C: each output can be configured as voltage
or current output 0-20 mA

e Output voltage after reset 0 V

® 5-pin M12 female connector

e Output mode/operation mode: Data output per soft-
ware function, trigger input or synchro output

Function generator

e Output of any signal type, e. g. sine curves, sawtooth
curves etc.

e Maximal 8 channels (each channel independently)

¢ Can be used without programming skills, e. g. via .csv-
file or mathematic functions such as f(x) = sin(x)

Interfaces

e Fast 24V trigger input

e Ethernet switch with 2 ports

¢ Synchronisation/trigger In/Out

e Line in for 24 V supply and cascading

info@addi-data.com
www.addi-data.com

Communication interfaces

* Web server (configuration and monitoring)

¢ Command server SOAP for transferring commands

¢ Data server (TCP/IP or UDP socket) for sending
acquisition data

e Event server (TCP/IP socket) for sending system events
(Diagnostics such as temperature, short-circuits ...)

e Command server Modbus TCP and Modbus (UDP) for
sending commands

Synchronisation/time stamp

Time stamp

Several MSX-E systems can be synchronised with one an-
other in the ps range through a synchro connection.
This allows to start a synchronous data acquisition, to
generate trigger events and to synchronise the time on
several MSX-E systems. Furthermore, the systems have a
time stamp that logs the point in time at which the data
was acquired by the system.

System A
Ts Synchronisation TS,

A

System B

Value ,1 Value,2 Value n Value .1 Value ;2 Value n

Without synchro: TS, =TS,

With synchro: TS, =TS,
The combination of synchronisation and time stamp (TS)
allows the clear allocation of signals that were captured
by several systems.

Acquisition Acquisition
with synchro without
synchro
Value 1 Value 1
System A |IWZIIw) SEELV | value 2
| Vallie . Value ,n
1 VaIE - Value , 1
System B | NI System B Value , 2
Value s Value . n
L Time
TS, =TS, TS, TS,
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Intelligent Ethernet systems, analog - MSX-E3511 / MSX-E3511-C

Output modes

Output modes - Analog output values can be generated either via direct access or through function generator:

1. Direct access

In direct access, the values of the outputs are transmitted via SOAP or
Modbus function.

For each function call, 1 value (for one or several outputs) is sent.
The value output is triggered per software, 24V hardware or synchro
trigger.

2. Function generator

@ Output
Ethernet

@ Value channel 1
Value channel 2

The MSX-E3511 system features a function generator for each analog output. The values are sent either automatically at a defined rate or using a
trigger. The 24V trigger input or the synchro trigger can be used, included those issued by another MSX-E system.

Generator with CSV file
The value are transmitted to the function generator via a CSV file which
contains both the values and the number of cycles for each value.

Generator with mathematical formula
The values are generated through a formula, e.g. f(x) = sin(x).

~Single Mode” Generator

In ,Single Mode”, an array with values is sent to the respective generator
via SOAP function. After all values have been transmitted, the generator
stops automatically (outputs = 0V).

~Continuous Mode"” Generator

In ,,Continuous Mode"”, an array with values is sent to the respective
generator via SOAP function. After all values have been transmitted, the
generator automatically starts again at the first value.

Onboard programming / stand-alone operation

Development mode
With the Development mode of the MSX-E systems you can customise your
measurement, control and regulation applications to fit your requirements.

The programs run directly on the MSX-E systems, which has two advantages:

external PCs are relieved and you can process data freely according to your
requirements. This helps you to improve the efficiency of your processes
and to secure your investments.

Safety

Watchdog

@ Start

® Output
Ethernet

@ Values .csv

Values .csv
value Ch 1 | time base | value Ch 2| time base

9,000V 100 ps 1,200V 1ms
9,100V 200 ps 1,205V 500 ps
9,105V 50 ps 1,208V 600 ps

F(x) =sin(x)
NANNN

Ethernet

£(x) = (100 - abs(x)) - (MAXOUT/100)

. @ Output
Ethernet : values

@ Values Ch 1, pulse
Values Ch 2, pulse

Single: © — @ —> Stop
Continous: © —> (5-)

SOFTWARE-LEVEL

———
oRrans C—— Froa 1, o
lrrats
Etherper
Swiecr
—
e

The MSX-E3511 Ethernet system has a 16-bit watchdog which can be programmed in 3 time units (us, ms, s). The watchdog is used for automatically
resetting the digital outputs to 0 V after a defined time in order e. g. to switch off actuators if an error has occurred.

Phone: +49 7229 1847-0 info@addi-data.com
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Intelligent Ethernet systems, analog - MSX-E3511 / MSX-E3511-C

ConfigTools

The ConfigTools program allows an easy administration of the MSX-E
systems. These are automatically detected in the network. ConfigTools
consists of common and specific functions.

In addition, with ConfigTools, the complete configuration of a MSX-E
system can be saved and transferred to another system of the same type
(clone function).

ConfigTools is included in the delivery.

ConfigTools functions for MSX-E3511 / MSX-E3511-C:
e Change of IP address

¢ Display of web interface

e Firmware update

¢ Save/load system configuration

Features

Status LEDs

8 analog outputs, 16-bit
5-pin M12 female connector

L

2 x Ethernet
2 x Trigger/Synchronisation IN/OUT

2 x voltage supply,
24V IN/OUT, optically isolated

Simplified block diagram

T ; Sync Out Sync Out
Optical isolation 1000 V Trigger Out Trigger Out
Ethernet Link / | Temperature Tri Trigger In
ACT LEDs | monitoring Ssync In
Ethernet Ml l Y
o e e prs
. DAC outpu
Very easy use through B — Port 1 FPGA |l i, |- Gain adjustment i P
the ,, ConfigTools” e Az S LD control - Offset adjustement Analog
program; | T o FLASH |'--> Processo—rl loa 3 output 1
The MSX-E system is Voltage/ : I
automatically detected sﬁ:{xy | current Anta 0?6
in the network. Output Eom’erf“’"* : outpu
line Power Good LED ror Analog
Inl;in;l; Energy supply : output 7
|
* Current conversion
only with MSX-E3511-C
Cascading

|4 Wre ansog cummts ~-& Example of monitor func-
By farmek il o o ki, v i e i o i e 4 tion:
é‘ Testing the analog outputs
e = - Value output without

W TEEmY

[T mindn | et e o s v e g i i

ADDI-DATA connection technology

MES

data base
MSR application

HARDWARE

RI45

Ethernet M12
CMX-6x male

I

programming.

M12

ubpP s}
TCP/IP
sorwA) =5 rocie
= = SOAP Trigger M2
open female
IPEmotion® PC, server, PLC, HMI .. cable  CMX-4X connector 12
procella® female

SIMATIC STEP 7°

SPC.kompakt®
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connector

Power

CMX-2x
open cable end
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male connector

Combination possibilities:

- Several MSX-E of the same type:
acquisition of a large number of channels

- Different types of MSX-E systems:
combination of different functions

oA ihernet (CMX-7x)
igger/Synchro (CMX-5x)
APower (CMX-3x)

CMX-8x

/4

open cable end

current

U

voltage
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Intelligent Ethernet systems, analog - MSX-E3511 / MSX-E3511-C

Specifications \

Analog outputs

Number of outputs: 8

Resolution: 16-bit (bipolar)
15-bit (unipolar)

Optical isolation: 1000V

Output range: voltage output: 0-T0V (x10V)

current output: 0-20 mA

Output velocity: Voltage version: max. 40 kHz
Voltage version: max. 25 kHz FSR (Full Scale Range)
Current version: depending on load
Overvoltage protection: +14V
Output current/Last: voltage output: 15 mA, min. 680 Q
current output: 20 mA, max. 550 Q
Short-circuit current: Voltage output: +20 mA
Current output: +32mA

Output value after reset 0V voltage output, not calibrated

T watchdog (programmable): 16-bit, T ps to 65535 s

Voltage supply, Ethernet, Trigger, Synchro

The specifications for the voltage supply, Ethernet, Trigger, Synchronisation and
Electromagnetic Compatibility apply to all MSX-E systems. See page 31.

System features
Interface: Ethernet acc. to specification IEEE802.3

Dimensions: 154 mm x 110 mm x 50 mm

Weight: 6209

Degree of protection: IP 65

Current consumption at 24V: 150 mA without Toad
310 mA current outputs switched on
410 mA voltage outputs switched on

Operating temperature: - 40°C to + 85°C

Connectors for sensors

Analog outputs 8 x 5-pin M12 female connector

KOrdering information

MSX-E3511 / MSX-E3511-C

Ethernet analog output system, 8 analog outputs (voltage and/or current), 16-bit. Incl. technical description, software drivers and ConfigTools.

Versions

MSX-E3511-C:  Ethernet analog output system, 8 analog outputs
(voltage and/or current), 16-bit

MSX-E3511: Ethernet analog output system, 8 analog outputs,
only voltage for fast signal output, 16-bit

Connection cables
Voltage supply
CMX-2x: Shielded cable, M12 5-pin female connector/open end, IP 65
CMX-3x: For cascading, shielded cable, M12 5-pin
female connector/male connector IP 65
Trigger/Synchro
CMX-4x: Shielded cable, M12 5-pin female connector/open end, IP 65
CMX-5x: For cascading, shielded cable, M12 5-pin
female connector/male connector IP 65

Ethernet

CMX-6x: CATSE cable, M12 D-coded male connector/RJ45 connector
CMX-7x: For cascading, CATSE cable, 2 x M12 D-coded male connector
Connection to peripherals

CMX-8x: Shielded cable, M12 5-pin male connector/open end, IP 65

Options

S7 Modbus TCP Client Library for S7: Easy use of the Ethernet systems
MSX-E with PLCs

MSX-E 5V-Trigger: Level change of the trigger inputs and outputs to 5 V
MX-Clip, MX-Rail (please specify when ordering!),

MX-Screw, PCMX-1x

Phone: +49 7229 1847-0
Fax: +49 7229 1847-222 www.addi-data.com
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Ethernet system for temperature measurement
16/8/4 channels for thermocouples or RTD, 24-bit

Integrated
Ethernet
2 = switch

m Technology

MSX-E3211

16/8/4 differential inputs, 24-bit

For thermocouples or RTD (Pt100, Pt1000)
Simultaneous data acquisition up to 8 channels

24V digital trigger input

Cascadable, can be On request:
ARM9 synchronised Compare logic for
in the ps range

synchro trigger signal

&
16

on request

DatabaseConnect
see page 114

More information at
www.addi-data.com

*Operating temperature

Features

e 24V digital trigger input

¢ ARM®9 32-bit processor

e 64 MB onboard SDRAM for storing data

¢ Robust standardized metal housing

¢ Power Save Mode: Reduced power consumption when
no acquisition runs

Safety features

e Status LEDs for fast error diagnostics
e Optical isolation

e Input filters

Temperature inputs

* 16/8/4 differential inputs for thermocouples or RTD,
24-bit

e Sampling frequency max. 788 Hz/channel
(max. 8/4/2 channels simultaneously)

¢ Auto gain: Optimal adjustment of the gain to the
measuring range

¢ Integrated cold junction compensation (CJC) for ther-
mocouples

e NTC sensors optional

Interfaces

e Fast 24 V trigger input

e Ethernet switch with 2 ports

¢ Synchronisation/trigger In/Out
e 24V supply and cascading

Communication interface

* Web server (configuration and monitoring)

¢ Command server SOAP for transferring commands

e Data server (TCP/IP or UDP socket) for sending
acquisition data

e Event server (TCP/IP socket) for sending system events
(Diagnostics such as temperature, short-circuits ...)

¢ Command server Modbus TCP and Modbus (UDP) for
sending commands

Synchronisation/time stamp

Time stamp

Several MSX-E systems can be synchronised with one an-
other in the ps range through a synchro connection.
This allows to start a synchronous data acquisition, to
generate trigger events and to synchronise the time on
several MSX-E systems. Furthermore, the systems have a
time stamp that logs the point in time at which the data
was acquired by the system.

System A System B
Ts Synchronisation TS

i B

Value

1 Value,2 Value,n Value , 1 Value 2 Value n

e
Without synchro: TS, =TS,
With synchro: TS, =TS,
The combination of synchronisation and time stamp (TS)
allows the clear allocation of signals that were captured
by several systems.

Acquisition Acquisition
with synchro without
synchro
Value , 1 Value , 1
System A |V SHCVM | value 2
| Val;un Value .n
1 Value .1 Value , 1
System B Value .2 System B Value , 2
Value 8 Value . n
S S — ]y 1
TS,,=TS,, TS,, TS,

> Drivers and samples
(" Find software for the
A ‘ MSX-E systems at:
‘ www.addi-data.com/
downloads
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Acquisition modes

Auto-refresh mode

In auto-refresh mode, the measurement values are updated automatically
after each acquisition. The acquisition is initialised once and the values of
the channels are stored in the memory of the MSX-E Ethernet system.

The client (e.g. PC, server, PLC, ...) reads the acquired values asynchronously
to the acquisition through socket connection, SOAP or Modbus function.
Thereby, the new value is read and the old values are overwritten.

In addition to the measurement values, the auto-refresh counter can also
be read, which allows to sort the measurement values chronologically. The
auto-refresh mode can be combined with a hardware or a synchro trigger
and also allows the automatic averaging of values.

Sequence mode

In sequence mode, a list of channels is acquired. Thereby, the single meas-
urement rows are stored one after another. The client receives the acquired
values asynchronously to the acquisition through a socket connection. In the
sequence mode, the measurement values are read in chronological order,
this means the oldest values are read first. The acquisition can be effected
continuously, with or without delay or in combination with a hardware or
synchro trigger.

Acquisition triggered through trigger or synchro input

Example: A measurement process is to be started through an external
trigger impulse. For each trigger, 10 sequences are to be acquired. After the
acquisition of the 10 sequences they are to be sent to the client.

Reading data from a MSX-E system

MSX-E systems are multi-client capable, this means several clients (e. g. PC,
server, PLC, ...) can read the measurement values of one MSX-E system at
the same time. For this, each client establishes a socket connection to the
data server of the MSX-E system (port 8989). As soon as the measurement
values are available on the data server, the MSX-E system transfers them to
the clients.

Onboard programming / stand-alone operation

Development mode

With the Development mode of the MSX-E systems you can customise your
measurement, control and regulation applications to fit your requirements.
The programs run directly on the MSX-E systems, which has two advantages:
external PCs are relieved and you can process data freely according to your
requirements. This helps you to improve the efficiency of your processes
and to secure your investments.

NOTE

Intelligent Ethernet systems, analog - MSX-E3211

Application
reads all values when needed

reads ’

Storage location
Values of channel 0 to n + auto refresh counter

writes ‘

MSX-E System
Automatic A/D convertion of the acquired values

Sy S, Sn
= —
1516 [15116: 1516
13114 (13114 13114
R RES AR REX REERES
19110 19 {10; L9 110!
Channels | f——7 F—— T
78 78 78,
sl [s]s! an
Bnlan B
e [adkal SRy .
"t
S:Sequence Il Simultaneous acquisition @ End of acquisition

Externa) T

Trigger|

Start Start
Acquiw ,,,,,,,,,,, w@
1 2 10 1 2

10
Send

f 1

Send

.1 172.16.4.140

=Y

s .#i_fi|=llil"

\

172164041 ﬁ/i

With thermocouples, it is only possible to capture the relative temperature between the terminal to which the thermocouple is connected and the
welding spot. For this reason, in order to calculate the actual temperature at the measuring point, it is necessary to capture an absolute tempera-
ture on a second sensor (PTC) . This is called cold junction compensation (CJC) and is included on the MSX-E3211-TC system.
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Intelligent Ethernet systems, analog- MSX-E3211

ConfigTools Features

The ConfigTools program allows an easy administration of the MSX-E
systems. These are recognised automatically in the network. ConfigTools Status LEDs
consists of common and specific functions.

In addition, with ConfigTools, the complete configuration of a MSX-E
system can be saved and transferred to another system of the same type
(clone function).

16/8/4 differential inputs for

perature :
8-pin M12 female connector,

2 inputs / connector
ConfigTools is included in the delivery.

2 x Ethernet
2 x Trigger/Synchronisation IN/OUT

ConfigTools functions for MSX-E3211:
e Change of IP address
* Display of web interface 2 x Voltage supply, -

A 24V IN/OUT, optical isolated
e Firmware update
¢ Save/load system configuration

Save/load channel configuration Simplified block diagram
¢ Monitoring the temperature inputs

T Sync Out Sync Out
Optical isolation 1000 V Trigger Out Trigger Out

Ethernet Link / | Temperature Trigger In | Trigger In
ACTLEDs | monitoring ST sync In
Ml
Interface —

FPGA
Processor Status LED control

Very easy use through
the , ConfigTools”
program;

The MSX-E system is
automatically detected
in the network.

16/8 temperature
inputs

Temperature
—input 0/1

Ethernet
Port 0
Ethernet
Port 1

logi :
Process;| ogic =
24V
supply |
o[ Power Good LED ‘
line ower Goo Temperature
! [aDcT> =<l k
mﬁnué Energy supply <2 Je— input 14/15

Monitor function example for

. Combination possibilities:
temperature inputs

- Several MSX-E of the same type:
acquisition of a large number of channels

- Different types of MSX-E systems:
combination of different functions

Power (CMX-3x)

o ihernet (CMX-7x) / :
igger/Synchro (CMX-5x)
e (8]

ADDI-DATA connection technology

CMX-9x
/4 —
open
cable
end
MES male connector
data base Ethernet M12
MSR application HARDWARE CMX-6x male
RI45 connector
ubP s ” N {]
TCP/IP
sorwA =5 Brodioio NTC
—= —= SOAP i
open ;:r;\llg?ir female temperature Pt100 theg‘rg;ceon%ple
IPEmotion® PC, server, PLC, HMI ... cable =4X connector
procella® end M2 SC-M12-8-TC
SIMATIC STEP 7° female M12 connector
SPC ke kt® connector with integrated cold junction compensation (CJC)
i Power included in delivery
CMX-2x

open cable end
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Specifications \

Analog inputs

Number of inputs: 16, 8 or 4 differential inputs
for thermocouples or RTD

2 outputs for each M12 connector

Resolution: 24-bit
Optical isolation: 1000V
Throughput: max. 788 Hz for 1 channel, max. 528 Hz for 2 channels
Current source: ~200 pA (intern kalibriert)
Real acquisition frequency: at at Ssampling frequency
1 channel 2 channels  (software programmable)
237 Hz 1.585 Hz 5 Hz
473 Hz 3.154 Hz 10 Hz
9.37 Hz 6.243 Hz 20 Hz
18.9 Hz 12.6 Hz 40 Hz
37.35 Hz 24.89 Hz 80 Hz
73 Hz 48.65 Hz 160 Hz
145 Hz 96.8 Hz 320 Hz
276.4 Hz 184.26 Hz 640 Hz
407.83 Hz 271.96 Hz 1 kHz
788 Hz 525.48 Hz 2 kHz

Voltage supply, Ethernet, Trigger, Synchro

The specifications for the voltage supply, Ethernet, Trigger, Synchronisation and
Electromagnetic Compatibility apply to all MSX-E systems. See page 31.

System features

Interface: Ethernet acc. to specification IEEE802.3
Dimensions (mm): 220 x 140 x 50

Weight: 6209

Degree of protection: IP 65

Current consumption: 150 mA + 10 % typ. in idle/power save

Operating temperature: -40 °Cto +85 °C

Connectors for sensors

Analog inputs: 8, 4 or 2 x 8-pin M12 female connector

Intelligent Ethernet systems, analog - MSX-E3211

/0rdering information

MSX-E3211

Ethernet system for temperature measurement, 16/8/4 channels for thermocouples or RTD, 24-bit. Incl. technical description and software drivers.

Versions
MSX-E3211-TC-16:  for 16 thermocouples
MSX-E3211-TC-8: for 8 thermocouples
MSX-E3211-TC-16:  for 4 thermocouples
MSX-E3211-RTD-16: for 16 RTD
MSX-E3211-RTD-8:  for 8 RTD

MSX-E3211-RTD-4:  for 4 RTD

Connection cables
Voltage supply
CMX-2x: Shielded cable, M12 5-pin female connector/open end, IP 65
CMX-3x: For cascading, shielded cable, M12 5-pin
female connector/male connector IP 65
Trigger/Synchro
CMX-4x: Shielded cable, M12 5-pin female connector/open end, IP 65
CMX-5x: For cascading, shielded cable, M12 5-pin
female connector/male connector IP 65

Ethernet
CMX-6x: CAT5E cable, M12 D-coded male connector/RJ45 connector
CMX-7x: For cascading: CAT5E cable, 2 x M12 D-coded male connector

Cold junction compensation
SC-M12-8-TC: M12 8-pin connector for connecting thermocouples with
integrated CJC. (Included in delivery!)

Options

S7 Modbus TCP Client Library for S7: Easy use of the Ethernet systems
MSX-E with PLCs

MSX-E 5V-Trigger: Level change of the trigger inputs and outputs to 5 V
MSX-E-Filter-20Hz: 20 Hz input filter

MSX-E-NTC-100pA: for NTC sensors with 0-20 kQ

MSX-E-NTC-50pA: for NTC sensors with 0-40 kQ

MX-Rail (Please specify when ordering!),

MX-Screw, PCMX-1x
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Fax:  +49 7229 1847-222
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Ethernet system for pressure/force measurement
16/8 channels for strain gauges, 24-bit

Integrated
Ethernet
2 = switch

ARM9
m Technology

Cascadable,
can be synchronised
in the ps range

MSX-E3311

16/8 differential inputs, 24-bit

For strain gauges

Simultaneous acquisition of up to 8 channels

24V digital trigger input

On request:
Compare logic for
synchro trigger signal

&
16

on request

DatabaseConnect
see page 114

More information on
www.addi-data.com

Find software for the

(;‘6’ Drivers and samples
L

MSX-E systems at:
www.addi-data.com/

downloads
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*Operating temperature

Features

e 24V digital trigger input

¢ ARM®9 32-bit processor

e 64 MB onboard SDRAM for storing data

¢ Robust standardized metal housing

¢ Power Save Mode: Reduced power consumption when
no acquisition runs

Safety features

e Status LEDs for fast error diagnostics
e Optical isolation

e Input filters

Inputs for strain gauges

¢ 16/8 differential inputs for strain gauges, 24-bit

e Sampling frequency max. 788 Hz/channel
(max. 8/4 channels simultaneously)

¢ Autogain: Optimal adjustment of the gain to the
measuring range

¢ Integrated sensor supply: 10 V, 50 mA (5 V optional)

Interfaces

e Fast 24 V trigger input

e Ethernet switch with 2 ports

¢ Synchronisation/trigger In/Out

e Line in for 24 V supply and cascading

Communication interfaces

* Web server (configuration and monitoring)

e Command server SOAP for transferring commands

e Data server (TCP/IP or UDP socket) for sending
acquisition data

e Event server (TCP/IP socket) for sending system events
(Diagnostics such as temperature, short-circuits ...)

¢ Command server Modbus TCP and Modbus (UDP) for
sending commands

info@addi-data.com
www.addi-data.com

Synchronisation/time stamp

Time stamp

Several MSX-E systems can be synchronised with one an-
other in the ps range through a synchro connection.
This allows to start a synchronous data acquisition, to
generate trigger events and to synchronise the time on
several MSX-E systems. Furthermore, the systems have a
time stamp that logs the point in time at which the data
was acquired by the system.

System A System B
Ts Synchronisation TS

i B

Value

1 Value,2 Value,n Value , 1 Value 2 Value n

e
Without synchro: TS, =TS,
With synchro: TS, =TS,
The combination of synchronisation and time stamp (TS)
allows the clear allocation of signals that were captured
by several systems.

Acquisition Acquisition
with synchro without
synchro
Value , 1 Value , 1
System A |V SHCVM | value 2
| Val;un Value .n
1 Value .1 Value , 1
System B Value .2 System B Value , 2
Value 8 Value . n
TS,,=TS,, TS,, TS,

Time
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Intelligent Ethernet systems, analog - MSX-E3311

Acquisition modes

Auto-refresh mode Application

In auto-refresh mode, the measurement values are updated automatically reads all values when needed

after each acquisition. The acquisition is initialised once and the values of reads ’

the channels are stored in the memory of the MSX-E Ethernet system. Storage location

The client (e.g. PC, server, PLC, ...) reads the acquired values asynchronously Values of channel 0 to n + auto refresh counter
to the acquisition through socket connection, SOAP or Modbus function. writes ‘

Thereby, the new value is read and the old values are overwritten.

In addition to the measurement values, the auto-refresh counter can also
be read, which allows to sort the measurement values chronologically. The
auto-refresh mode can be combined with a hardware or a synchro trigger
and also allows the automatic averaging of values.

MSX-E System
Automatic A/D convertion of the acquired values

Sequence mode St S2 Sn
. . . . (_,H
In sequence mode, a list of channels is acquired. Thereby, the single meas- 75076l [Aole 75l
urement rows are stored one after another. The client receives the acquired ;133 ;143 ;133 ;143 ;133 ;143
values asynchronously to the acquisition through a socket connection. In the P I [ D1l
sequence mode, the measurement values are read in chronological order, 91101 910" 910"
this means the oldest values are read first. The acquisition can be effected Channels Y rY R TRy g
continuously, with or without delay or in combination with a hardware or 516l [i5]g! 5l
synchro trigger. 34 34 34
2 2 2]
S:Sequence I3 Simultaneous acquisition @ End of acquisition
Acquisition triggered through trigger or synchro input m
Externa
Example: A measurement process is to be started through an external Trigger
trigger impulse. For each trigger, 10 sequences are to be acquired. After the T
Start Start

acquisition of the 10 sequences they are to be sent to the client.

10
Send Send

ACqUiSition Seq Seq.l.......... Seq.l Seq. Seq. ‘;L—
1 2 10; 1 2

Reading data from a MSX-E system

MSX-E systems are multi-client capable, this means several clients (e. g. PC, - = il -
server, PLC, ...) can read the measurement values of one MSX-E system at = *
the same time. For this, each client establishes a socket connection to the ) > _’ Ethatiiet
data server of the MSX-E system (port 8989). As soon as the measurement

values are available on the data server, the MSX-E system transfers them to 172.16.4.141

the clients. | == -

Onboard programming / stand-alone operation

Development mode

With the Development mode of the MSX-E systems you can customise your
measurement, control and regulation applications to fit your requirements.
The programs run directly on the MSX-E systems, which has two advantages:
external PCs are relieved and you can process data freely according to your
requirements. This helps you to improve the efficiency of your processes
and to secure your investments.
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Intelligent Ethernet systems, analog - MSX-E3311

ConfigTools

The ConfigTools program allows an easy administration of the MSX-E
systems. These are automatically detected in the network. ConfigTools
consists of common and specific functions.

In addition, with ConfigTools, the complete configuration of a MSX-E
system can be saved and transferred to another system of the same type
(clone function).

ConfigTools is included in the delivery.

ConfigTools functions for MSX-E3311:
e Change of IP address

¢ Display of web interface

e Firmware update

¢ Save/load system configuration

¢ Save/load channel configuration

¢ Monitor for Inputs for strain gauges

Very easy use through [FEsa e %
the , ConfigTools” T
| ConfigTosk-Laplere

program; | [ %

The MSX-E system is
automatically detected
in the network.

(]

IEEEREEERER R

Mt b Tl
o P rorcanen

Example of monitor function for
Inputs for strain gauges

ADDI-DATA connection technology

MES

data base
MSR application

Ethernet M12

HARDWARE CMX-6x male

RI45 connector
wr o || e
TCP/IP
sorwA) <5 Brosiis
= = SOAP Trigger
open female
IPEmotion P, server, PLC, HMI .. cable  CMX-4X_ connector w2

procell end female
SIMATIC STEP 7° connector
SPC.kompakt®

Power

CMX-2x
open cable end
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Features

Status LEDs

16/8 differential inputs for pres-
sure/force measurement,

8-pin M12 female connector,

2 inputs / connector

2 x Ethernet
2 x Trigger/Synchronisation IN/OUT

2 x voltage supply,
24V IN/OUT, optically isolated

Simplified block diagram

ical i : Sync Out Sync Out
Optical isolation 1000 V Trigger Ot Trigger Out
Ethernet Link / | Temperature Trigger In | Trigger In
Ethernet ACT LEDs | monitoring T syncin
Port 0 l 7678 DMIS
Ethernet Interface inputs DMS input
Port 1 FPGA m
Processor Status LED control < . 01
Processo—r| logic fl 1, :
24V
supply
Output [* Power Good LED
line ower Goof DM input
1 ADC7 21
nput Energy supply o~z 14/15

line

M12
male connector

Combination possibilities:

- Several MSX-E of the same type:
acquisition of a large number of channels

- Different types of MSX-E systems:
combination of different functions

oA ihernet (CMX-7x)
igger/Synchro (CMX-5x)
APower (CMX-3x)

CMX-9x

! =

open cable end

&
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Specifications \

Inputs for strain gauges

16 or 8 differential inputs
for strain gauges
2 inputs per M12 connector

Number of inputs:

Resolution: 24-bit
Optical isolation: 1000V
Throughput per M12 connector:  max. 788 Hz for 1 channel, max. 528 Hz for 2 channels
Voltage supply
for the sensors: 10V, 50 mA
Voltage supply: ~10V / optional 5 V (onboard calibration) 100 mA max.
Real Sampling frequency: on on Sampling frequency
1 channel 2 channels (software-configurable)
237 Hz 1.585 Hz 5Hz
4.73 Hz 3.154 Hz 10 Hz
9.37 Hz 6.243 Hz 20 Hz
18.9 Hz 12.6 Hz 40 Hz
37.35Hz 24.89 Hz 80 Hz
73 Hz 48.65 Hz 160 Hz
145 Hz 96.8 Hz 320 Hz
276.4 Hz 184.26 Hz 640 Hz
407.83 Hz 271.96 Hz 1 kHz
788 Hz 525.48 Hz 2 kHz

Voltage supply, Ethernet, Trigger, Synchro

The specifications for the voltage supply, Ethernet, Trigger, Synchronisation and
Electromagnetic Compatibility apply to all MSX-E systems. See page 31.

System features

Interface: Ethernet acc. to specification IEEE802.3
Dimensions: 220 mm x 140 mm x 50 mm

Weight: 6209

Degree of protection: IP 65

Current consumption: 150 mA + 10 % typ. in idle/power save mode

Operating temperature: -40 °Cto +85 °C

Connectors for sensors

Analog inputs: 8 or 4 x 8-pin female connector, M12

Intelligent Ethernet systems, analog - MSX-E3311

/0rdering information

MSX-E3311

Ethernet system for pressure/force measurement, 16/8 channels for strain gauges, 24-bit. Incl. technical description, software drivers and ConfigTools.

Versions

MSX-E3311-16: for 16 strain gauges

MSX-E3311-8: for 8 strain gauges

Opt.MSX-E-5Vss: Bridge supply voltage adjustment to 5 V (optional)

Connection cables

Voltage supply

CMX-2x: Shielded cable, M12 5-pin female connector/open end,
IP 65

CMX-3x: For cascading, shielded cable, M12 5-pin
female connector/male connector IP 65

Trigger/Synchro
CMX-4x: Shielded cable, M12 5-pin female connector/open end, IP 65
CMX-5x: For cascading, shielded cable, M12 5-pin

female connector/male connector IP 65
Ethernet
CMX-6x: CAT5E cable, M12 D-coded male connector/RJ45 connector
CMX-7x: For cascading, CAT5E cable, 2 x M12 D-coded male connector

Options

S7 Modbus TCP Client Library for S7: Easy use of the Ethernet systems
MSX-E with PLCs

MSX-E 5V-Trigger: Level change of the trigger inputs and outputs to 5 V
MX-Rail (please specify when ordering!), MX-Screw, PCMX-1x

Phone: +49 7229 1847-0
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Ethernet system for the acquisition of dynamic signals
8 or 2 SE/diff. inputs, 24-bit, simultaneous acquisition

Integrated
Ethernet
switch

ARM9
Technology

MSX-E3601 / MSX-E3601-2

8 or 2 SE/diff. inputs, 24-bit

Simultaneous acquisition

8 or 2 current sources for ICP® or IEPE sensors
Onboard calibration

24V digital trigger input

Cascadable,
can be synchronised
in the ps range

*Operating temperature

on request

DatabaseConnect
see page 114

More information on
www.addi-data.com

> Drivers and samples

{," Find software for the

o ‘ MSX-E systems at:

‘ www.addi-data.com/
downloads
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Features

e 24V digital trigger input

¢ ARM®9 32-bit processor

* 64 MB onboard SDRAM for storing data

¢ Robust standardized metal housing

e Power Save Mode: Reduced power consumption when
no acquisition runs

Analog inputs
e 8 or 2 SE or diff. inputs, 24-bit, AC/DC coupling
e One A/D converter per channel:
simultaneous acquisition on all analog inputs
e Sampling rate up to 128 kHz
¢ Antialiasing filter
e BNC female connector:
- inner conductor for positive input
- outer conductor for negative input (diff) or GND (SE)
* Gain x1, x10, x100

Current sources

e 8 or 2 current sources for the direct connection of
ICP® sensors (integrated circuit piezoelectric) or
IEPE sensors (integrated electronics piezoelectric)

e 4 mA typ., 24 V max.

Safety features

e Status LEDs for fast error diagnostics
e Optical isolation

e Input filters

e Overvoltage protection + 40 V

¢ Internal temperature monitoring

Interfaces

e Fast 24V trigger input

e Ethernet switch with 2 ports

¢ Synchronisation/trigger In/Out

e Line in for 24 V supply and cascading

Communication interfaces

* Web server (configuration and monitoring)

e Command server SOAP for transferring commands

¢ Data server (TCP/IP or UDP socket) for sending
acquisition data

e Event server (TCP/IP socket) for sending system events
(Diagnostics such as temperature, short-circuits ...)

info@addi-data.com
www.addi-data.com

Synchronisation/time stamp

Time stamp
Several MSX-E systems can be synchronised with one an-
other in the ps range through a synchro connection.
This allows to start a synchronous data acquisition, to
generate trigger events and to synchronise the time on
several MSX-E systems. Furthermore, the systems have a
time stamp that logs the point in time at which the data
was acquired by the system.
System A System B
TS, Synchronisation TS,,

ax

nl Value,2 Value,n Value .1 Value 2 Value n

Without synchro: TS, =TS,

With synchro: TS, =TS,
The combination of synchronisation and time stamp (TS)
allows the clear allocation of signals that were captured
by several systems.

Acquisition Acquisition
with synchro without
synchro
Value , 1 Value , 1
| value . Value . n
I~ -
Value ,n Value ,n
TS,,=TSg, TS,, TS,

MSX-E3601-2

Time
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Intelligent Ethernet systems, analog - MSX-E3601 / MSX-E3601-2

Acquisition modes

Sequence mode

In sequence mode, a list of channels is acquired. Thereby, the single meas-
urement rows are stored one after another. The client receives the acquired
values asynchronously to the acquisition through a socket connection. In the
sequence mode, the measurement values are read in chronological order,
this means the oldest values are read first. The acquisition can be effected
continuously, with or without delay or in combination with a hardware or
synchro trigger.

Acquisition triggered through trigger or synchro input

Example: A measurement process is to be started through an external
trigger impulse. For each trigger, 10 sequences are to be acquired. After the
acquisition of the 10 sequences they are to be sent to the client.

Reading data from a MSX-E system

MSX-E systems are multi-client capable, this means several clients (e. g. PC,
server, PLC, ...) can read the measurement values of one MSX-E system at
the same time. For this, each client establishes a socket connection to the
data server of the MSX-E system (port 8989). As soon as the measurement
values are available on the data server, the MSX-E system transfers them to
the clients.

Onboard programming / stand-alone operation

Development mode

With the Development mode of the MSX-E systems you can customise your
measurement, control and regulation applications to fit your requirements.
The programs run directly on the MSX-E systems, which has two advantages:
external PCs are relieved and you can process data freely according to your
requirements. This helps you to improve the efficiency of your processes
and to secure your investments.

Anti-aliasing filter

St Sz S3 Sa Sn

18,181i8]:8; 8 S: Sequence

AR A i 773 Simultaneous

6l6il6li6! 6! acquisition
© L i i i ! L !
2 lsifisfsis: 5! ® End of
& T : acquisition
S e e e 14

ENENENER 3!

220202 12!

R ¥

Externa T m

Trigger|

Start Start
ACqin ,,,,,,,,,,, Seql_JSeq_ Seq. @
1 2 10; 1 2

172.16.4.140
s
L =

i -?’DI'.:-"H]I_-'-'-_

172.16.4.141
— =

SOFTWARE-LEVEL

Frass
Frocessor
orAars e Frea Haradware
e sigrnals
Ethernee
Swsrcs
 — e ———

Low-pass filters are used before or during digitising in order to remove all frequency components which are higher than the Nyquist frequency.
This is to make sure that the digitised value or result does not contain any unwanted frequencies (aliasing frequencies). According to the Nyquist criterion,
in order to obtain the full signal information, the sampling rate must be at least 2 x the signal band width.

Firmware and software adaptation
Because MSX-E systems are very flexible, the

MSX-E3§01 firmware can belea.sﬂy extended. Thus, ),/;//}/x Qy
calculations such as RMS or limit values etc. can be .
integrated. I In_lme Value Value exceeded? Message to

; . : machine data lculation | v ]
Using the Development Mode, it is possible to create R | ocurement calculation | Yes m=pp- Alarm! the control
self-sufficient intelligent nodes. i — e.g-RMSvalue,  No w0 system

e. g. vibrations limit values etc. action
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Intelligent Ethernet systems - MSX-E3601 / MSX-E3601-2

ConfigTools Features

The ConfigTools program allows an easy administration of the MSX-E
systems. These are automatically detected in the network. ConfigTools Status LEDs
consists of common and specific functions.

In addition, with ConfigTools, the complete configuration of a MSX-E
system can be saved and transferred to another system of the same type
(clone function).

8 analog inputs,

BNC female connector:

- inner conductor for pos. input
- outer conductor for neg. input

ConfigTools is included in the delivery. (diff) or GND (SE)
ConfigTools functions for MSX-E3601 / MSX-E3601-2: ||| . . T =
2 x Ethernet N
¢ Change of IP address 2 x Triager/Synchronisation IN/OUT
X Irigger/Synchronisation =)
¢ Display of web interface ggeri>y
e Firmware update 2 x voltage supply,
. . 24V IN/OUT, optically isolated
¢ Save/load system configuration
¢ Save/load channel configuration
Simplified block diagram
Sync O
Optical isolation 1000 V Trisg);/;ce?l(l)tut Tril;;e:l (t)m

coenei) [ s et | jrigger
S ncIn
Ethernet M I S >
Port 0 Ethernet| | o000
Very easy use through = = J Etfemnet switch - Input 0
& aE Port 1 FPGA m
| Processor Status LED ofiart :

the ,, ConfigTools” control
program; logic

The MSX-E system is
automatically detected
in the network.

FLASH |-——> Processt;|

3V :
Output [~ - )

fine Power Good LED Input 7
Input [

fine Energy supply

Cascading

Combination possibilities:

- Several MSX-E of the same type:
acquisition of a large number of channels

- Different types of MSX-E systems:
combination of different functions

Power (CMX-3x)

o ihernet (CMX-7x) / :
igger/Synchro (CMX-5x)
e (8]

ADDI-DATA connection technology

MES

data base Ethernet M12
N EICYN  HARDWARE CMX-6x male I (o = ICP

RJ45 connector sensor
upP S ” (8] BNC connection
SOFTWAwa =] 7;;::/:5“5 ot supplied U
= C= SOAP omen Trigger fglnale . voltage
IPEmotion® PC, server, PLC, HMI ... cable  CMX-4X_ connector M12

procella® end female
SIMATIC STEP 7° connector
SPC.kompakt

Power

CMX-2x
open cable end
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Intelligent Ethernet systems - MSX-E3601 / MSX-E3601-2

Specifications \

A Crosstalk: Between channels 0-1, 2-3, 4-5, 6-7, with gain x1
Analog inputs >104d8  shortinput, f, = 100 Hz
Number of inputs: MSX-E3601: 8, 1 AD converter per channel >100 dB short input, f, =1 kHz
MSX-E3601-2: 2, simultaneous acquisition, >104 dB 50 Qinput, f, =100 Hz
1 AD converter per channel >100 dB 50 Qinput, f_=1kHz
Coupling: DC, AC (software-configurable) Phase mismatch: Between channels 1-2, 3-4, 5-6, 7-8, with gain x1
Input type: single-ended or differential (software-configurable) +0.001° f <100 Hz
Input ranges SE Diff. +0.01° fo<TkHz
Gain x1: + 10V single-ended + 5V differential +0.1° f <10 kHz
Gain x10: +1Vsingle-ended + 0.5V differential Amplitude accuracy: £0.009 dB max. atf, = 1 kHz sine signal,
Gain x100: + 0.1V single-ended + 0.05V differential Gain x1, x10, x100
ADC-Typ: Oversampled SAR CMRR: > 110 dB typ. at DC
with linear phase FIR antialiasing digital filter > 90 dB typ. at f, < 1000 Hz
Resolution: 24-bit Offset error: + 90 pV after calibration at 25 °C
Sampling rate f, : up to 128 kHz Onboard DC calibration: Software-configurable
Selectable frequencies f.: 128000.00 100000.00  80000.00  66666.67 Calibration voltage: 5V typ. Gain x1

64000.00  50000.00  40000.00 33333.33
32000.00  25000.00  20000.00 16666.67
16000.00  13333.33  12800.00 12500.00
10000.00 8000.00 6666.67  6400.00
6250.00 5000.00 4000.00  3333.33
3200.00 3125.00 2500.00  2000.00
1666.67 1600.00 1562.50  1280.00

1000.00
Oversampling: 8 xf,
Frequency accuracy: + 50 ppm

Input stage characteristics

Input impedance: 1 MQ /7300 pF typ., DC coupled

AC cutoff frequency (-3 dB): 0.48 Hz typ.

Overvoltage protection: Positive input +27VI-14V, £ 100 mA
Max. continuous current
+ 14V, + 100 mA

Max. continuous current

Negative input

Filter response

Passband: DCup t0 0.453 x f_ typ.

Passhand ripple: +/-0.01 dB max. DC up to 0.453 x f.
Bandwidth (-3 dB): 0.49 x T_typ.

Stop band: 0.547 x f, typ.

Stop band attenuation: 100 dB min.

Group delay: 37/, (us) typ.

Settling time (fatency): 741, (us) complete settling

Dynamic characteristics

Signal-to-noise ration (SNR): FSR, f =TkHz
>95dB Gain x1
>94dB Gain x10
>75dB Gain x100
Total Harmonic Distortion (THD): FSR, f =1 kHz
>100 dB Gain x1
>100 dB Gain x10
>90dB Gain x100
Dynamic range: Shorted inputs
> 105 dB Gain x1
>100 dB Gain x10
>85dB Gain x100

900 mV typ. Gain x10
90 mV typ. Gain x100

+ 8 ppm/°C typ.

8 (MSXE-3601) or 2 (MSX-E3601-2)

positive input

Current source: 4 mA typ. to 24V max.

Coupling: AC (positive input)

GND (negative input)

TBD max. at 128 kHz sampling rate on 8 channels

Temperature drift:
Sensor supply voltage
Number of channels:

Recording duration:

Current sources

Number: 8 or 2 constant current sources for the supply of the
ICP® or IEPE sensors, 4 mA typ., 24 V max.

Voltage supply, Ethernet, Trigger, Synchro

The specifications for the voltage supply, Ethernet, Trigger, Synchronisation and
Electromagnetic Compatibility apply to all MSX-E systems. See page 31.

EMC - Electromagnetic compatibility

The product complies with the European EMC directive. The tests were carried out by a
certified EMC laboratory in accordance with the norm from the EN 61326 series (IEC 61326).
The limit values as set out by the European EMC directive for an industrial environment are
complied with. The respective EMC test report is available on request.

System features
Interface: Ethernet acc. to specification IEEE802.3

Dimensions: 215x 110 x 52 mm
Weight: 860 g
Degree of protection: IP 65

Current consumption at 24 V: 350 mA typ.
Operating temperature: -40 °Cto +85 °C
Connectors for sensors
for analog inputs:

8 x BNC female connector (MSX-E3601)
2 x BNC female connector (MSX-E3601-2)

/Ordering information

MSX-E3601 / MSX-E3601-2

Ethernet system for the acquisition of dynamic signals, 8 or 2 SE/diff. inputs, 24-bit, simultaneous acquisition. Incl. technical description, software drivers

and ConfigTools.

Versions
MSX-E3601: 8 SE/diff. inputs
MSX-E3601-2: 2 SE/diff. inputs

Connection cables
Voltage supply
CMX-2x: Shielded cable, M12 5-pin female connector/open end, IP 65
CMX-3x: For cascading, shielded cable, M12 5-pin
female connector/male connector IP 65
Trigger/Synchro
CMX-4x: Shielded cable, M12 5-pin female connector/open end, IP 65
CMX-5x: For cascading, shielded cable, M12 5-pin
female connector/male connector IP 65

Ethernet
CMX-6x: CATSE cable, M12 D-coded male connector/RJ45 connector
CMX-7x: For cascading, CATSE cable, 2 x M12 D-coded male connector

Options

S7 Modbus TCP Client Library for S7: Easy use of the Ethernet systems
MSX-E with PLCs

MSX-E 5V-Trigger: Level change of the trigger inputs and outputs to 5 V
MX-Clip, MX-Rail (please specify when ordering!),

MX-Screw, PCMX-1x
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Ethernet system for length measurement, 24-bit, simultaneous,
8 transducers, counter and temperature inputs

___= __ Integrated
Ethernet switch

ARM9
Technology

Cascadable, can be
synchronised
in the ps range

MSX-E3711

Simultaneous acquisition of

up to 8 inductive displacement transducers
For half-bridge, LVDT, Mahr or Knaebel transducers
1 incremental counter input (32-bit)

1 input for temperature measurement (Pt100)

or for thermocouples (TC)

24V digital trigger input

On request:
Compare logic for
synchro trigger signal

*Operating temperature

&
16

on request

DatabaseConnect
see page 114

More information at
www.addi-data.com

> Drivers and samples
(" Find software for the
A ‘ MSX-E systems at:
‘ www.addi-data.com/
downloads
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Features

e ARM®9 32-bit processor

¢ Robust standardized metal housing

* Power Save Mode: Reduced power consumption when
no acquisition runs

Transducer inputs

e 8 transducer inputs, 24-bit, 5-pin M18 female connector
¢ Half-bridge (HB), LVDT, Mahr-compatible, Knaebel

e Simultaneous acquisition

¢ Diagnostic option (short-circuit, line break)

Counter input

e 1 x 32-bit incremental counter input, max. 5 MHz

¢ Voltage supply of sensors with M23 female connector
(24Vor5V)

¢ Single, double, quadruple edge analysis

e Compare logic

Temperature input

e 1 xRTD input, 16-bit, 5-pin M12 female connector
e +/-0,01 °C resolution

e Thermocouple input, optional (MSX-E3711-TC)

Safety features

e Status LEDs for fast error diagnostics
e Optical isolation

¢ Input filters

e Overvoltage protection + 40 V

¢ Internal temperature monitoring

Interfaces

e Fast 24V trigger input

e Ethernet switch with 2 ports

e Synchronisation/trigger In/Out

e Line in for 24 V supply and cascading

Communication interfaces

* Web server (configuration and monitoring)

¢ Command server SOAP for transferring commands

e Data server (TCP/IP or UDP socket) for sending
acquisition data

e Event server (TCP/IP socket) for sending system events
(Diagnostics such as temperature, short-circuits ...)

e Command server Modbus TCP and Modbus (UDP) for
sending commands

info@addi-data.com
www.addi-data.com

Synchronisation/time stamp

Time stamp
Several MSX-E systems can be synchronised with one an-
other in the ps range through a synchro connection.
This allows to start a synchronous data acquisition, to
generate trigger events and to synchronise the time on
several MSX-E systems. Furthermore, the systems have a
time stamp that logs the point in time at which the data
was acquired by the system.
System A System B
TS, Synchronisation TS,,

ax

nl Value,2 Value,n Value .1 Value 2 Value n

Without synchro: TS, =TS,

With synchro: TS, =TS,
The combination of synchronisation and time stamp (TS)
allows the clear allocation of signals that were captured
by several systems.

Acquisition Acquisition
with synchro without
synchro
Value , 1 Value , 1
| Value al Value . n
1 Value , 1 Value , 1
Value ,n Value ,n
TS,,=TSg, TS,, TS,
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Acquisition modes

Auto-refresh mode

In the auto-refresh mode, the measurement values are updated automati-
cally after each acquisition. The acquisition is initialised once and the values
of the channels are stored in the memory of the MSX-E Ethernet system.
The client (e.g. PC, server, PLC, ...) reads the acquired values asynchronously
to the acquisition through socket connection, SOAP or Modbus function.
Thereby, the new value is read and the old values are overwritten.

In addition to the measurement values, the auto-refresh counter can also
be read, which allows to sort the measurement values chronologically. The
auto-refresh mode can be combined with a hardware or a synchro trigger
and also allows the automatic averaging of values.

Sequence mode

In the sequence mode, a list of channels is acquired. Thereby, the single
measurement rows are stored one after another. The client receives the
acquired values asynchronously to the acquisition through a socket connec-
tion. In the sequence mode, the measurement values are read in chrono-
logical order, this means the oldest values are read first. The acquisition can
be effected continuously, with or without delay or in combination with a
hardware or synchro trigger.

Compare logic

With the compare logic of the incremental counter, a synchro-trigger signal
can be generated in order to latch the counter value, the transducers and
the temperature input as soon as the counter value is equal to the compare
value.

Thus all the inputs of the MSX-E3711 system can be acquired simulta-
neously.

With the additional ,Modulo-Mode” (Modulo Compare), a trigger can also
be generated at the n value of the compare value.

Thus it is possible, e. g. when using an encoder with 3,600 steps / revolution
to obtain each degree of a measurement value (Modulo Compare = 10).
The thus generated synchro-trigger can also be used for data acquisition on
further MSX-E systems.

Onboard programming / stand-alone operation

Development mode
With the Development mode of the MSX-E systems you can customise your
measurement, control and regulation applications to fit your requirements.

The programs run directly on the MSX-E systems, which has two advantages:

external PCs are relieved and you can process data freely according to your
requirements. This helps you to improve the efficiency of your processes
and to secure your investments.

Intelligent Ethernet systems, analog - MSX-E3711

Application
reads all values when needed

reads ’

Storage location
Values of channel 0 to n + auto refresh counter

writes ‘

MSX-E System
Automatic A/D convertion of the acquired values

Sh S2 Sn
[ pti00 7 Pti00 Pt100
S: Sequence
I Cn i Cn I Cn J.
& Simultaneous
"T8 T8 "T8 acquisition
o170 T7 nT7 ® Endof
n acquisition
2 || T6 | | T6 176 Tx: Transducer
g TS p TS e Cn: Counter
(]
T4 T4 T4 Pt100: Thermo-
EERAER R couple
IR R T2
R LT
t

® Counter A

123456789107

@ Modulo Compare = 10

5[|FTWAEE-I.E-'1’E1._
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Intelligent Ethernet systems, analog - MSX-E3711

ConfigTools Features

The ConfigTools program allows an easy administration of the MSX-E
systems. These are recognised automatically in the network. ConfigTools
consists of common and specific functions.

Status LEDs

In addition, with ConfigTools, the complete configuration of a MSX-E
system can be saved and transferred to another system of the same type
(clone function).

ConfigTools is included in the delivery.

2 x Ethernet

ConfigTools functions for MSX-E3711: i L
2 x Trigger/Synchronisation IN/OUT

e Change of IP address

¢ Display of web interface

e Firmware update

Save/load system configuration
Save/load channel configuration
Calibration of transducers

¢ Data base of transducers

2 x voltage supply,
24V IN/OUT, optical isolated

Simplified block diagram

8 x inductive transducers, half-bridge,
LVDT, Mahr-compatible or Knaebel,
M18 female connector, 5-pin

1 x temperature input for Pt100
for temperature measurement
M12 female connector, 5-pin,

or thermocouples type K (TC)

1 x incremental counter input
M23 female connector, 12-pin

¢ Monitoring of transducers
¢ Diagnostics of transducers

Optical isolation 1000 V

Ethernet Link / | Temperature
ACT LEDs | monitoring

Sync Out Sync Out
Trigger Out Trigger Out
Trigger In Trigger In

1
SyncTn Syncin

Ethernet Vil l 5
P t 0 ine
Very easy use through [ s e Ethgrrnet H: E;\ll‘veizl?t Interface Transducer 1
the ,, ConfigTools” Port 1 FPGA i
i Processor Status LED control Analog
program; logic
The MSX-E system is FLASH |<——> Processo—r|
automatically detected PZ AT Temperature Transducer 8
in the network. supply Temperature
Output [~ i
e Power Good LED B input
Input Energy supply Incremental
fine ¥ Power Safe Mode counter
Cascading
Combination possibilities:
- Several MSX-E of the same type:
i i acquisition of a large number of channels
Monitor function exa_mple: - Different types of MSX-E systems:
Check of the analog inputs. combination of different functions
oA ihernet (CMX-7x)
Arigger/Synchro (CMX-5x)
MPower (CVMX-3x)
ADDI-DATA connection technology
Al 1M
s LI
incremental
M18 cable and sensor
supplied through
sensor manufacturer
MES
data base Ethernet M12
MSR application HARDWARE CMX-6x  male
RJ45 connector
uDP fa ” - angfr
TCP/IP jonal
S RE T %,,CDL,,“E opti© 1
AP : M12
=l = 50 open Trigger female Pt100 lhegg;frﬁp\e

PC, server, PLC, HMI ... cable  CMX-4X connector

end

IPEmotion®
procella®
SIMATIC STEP 7

SPC.kompak

Power
CMX-2x oF CMX-8x

cable from //

sensor manufacturer

open cable end open cable end
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Specifications \

Intelligent Ethernet systems, analog - MSX-E3711

Connection of inductive transducers
Inputs for inductive transducers

Channel features:

Number: 8 x ADC (not multiplexed)

Input type: Single-ended

Coupling: DC

Resolution: 24-bit

Sampling rate f: 0On 8 channels At primary frequency f; of
5 kHz
7.69 kHz

£=5 10 kHz

12.5 kHz
20 kHz
50 kHz

Example with TESA GT21:

f,=f, =12.5kHZ  on all 8 channels

Input level

Input impedance:

2kQ software-programmable
10 kQ

100 kQ

10 MQ

Transducer accuracy:

+61 nm (Tesa GT21)

Sensor supply (Sine generator)

Type: Sine differential (180° phase-shift)
Coupling: AC

Programmed signals:

Output frequency /o 2-20 kHz depending on the transducer
(primary frequency) (50 kHz Knaebel)

Output impedance:

< 0.1 Qtyp.
> 30 kO typ. in shutdown mode

Short-circuit current:

Counter

Number of counter inputs:

0.7 A'typ. at 25 °C with thermal protection

1

Input type:

Differential inputs or TTL

Differential inputs:

Comply with the EIA standards RS422A

Common mode range:

+12V/-7V

Input sensitivity: +200 mV
Input hysteresis: 50 mV typ.
Input impedance: 12 kQ min.

Max. input frequency:

5 MHz at nominal voltage

"Open Circuit Fail Safe
Receiver Design”

“1" = inputs open

ESD protection:

Upto+15kV

Nominal voltage: 24V,

Max. input frequency: 1 MHz at nominal voltage

Input impedance: 1 MQ typ.

Logic input levels:

UH (max.) 30V typ.

UH (min) 18V typical (on request)
UL (max.) 16V typical (on request)
UL (min) 0V typical

Temperature measurement

Number of inputs:

1

Type: RTD Pt100 or TC type K (optional)
Connection: 4-wire

Temperature range: -200 to 850 °C

Resolution: +0.01 °C

System features

Interface: Ethernet acc. to specification IEEE802.3
Dimensions (mm): 215x 110 x 54

Weight: 760 g

Degree of protection: IP 65

Operating temperature: - 40 to + 85°C

Current consumption at 24 V: 400 mA

Voltage Supply

24VDC IN 1 x 5-pin M12 male connector

24VDC OUT 1 x 5-pin M12 female connector

Connectors for sensors

For inductive transducers:

8 x 5-pin M18 female connector

For temperature sensors:

1 x 5-pin M12 female connector
1-, 2-, 4-wire Pt100

For the counter function:

1 x 12-pin M23 female connector

Voltage supply of the encoder: 5 or 24 V/500 mA max.
24V version

This version is designed for the connection of 24 V encoders.
Only 24V signals can be connected to the inputs.

KOrdering information

MSX-E3711
Ethernet system for length measurement, 24-bit, simultaneous, 8 transducers, counter and temperature input.
Incl. technical description, software drivers and ConfigTools.

Versions

for 8 HB inductive transducers, 5 VV counter input Trigger/Synchro )
for 8 LVDT inductive transducers, 5 V counter input CMX-4x: Shielded cable, M12 5-pin female connector/open end, IP 65

CMX-5x: For cascading, shielded cable, M12 5-pin
female connector/male connector IP 65
Ethernet
CMX-6x: CATS5E cable, M12 D-coded male connector/RJ45 connector
CMX-7x: For cascading: CATSE cable, 2 x M12 D-coded male connector

MSX-E3711-HB:
MSX-E3711-LVDT:
MSX-E3711-M: for 8 Mahr-comp. transducers, 5 V counter input
MSX-E3711-K: for 8 Knaebel transducers, 5 V counter input
MSX-E3711-HB-24V:  for 8 HB inductive transducers, 24 V counter input
MSX-E3711-LVDT-24V: for 8 LVDT inductive transducers,

24 V counter input

Type K thermocouple in place of the Pt100 input,
other types on request

MSX-E3711-TC: Options

S7 Modbus TCP Client Library for S7: Easy use of the Ethernet systems
MSX-E with PLCs

MSX-E 5V-Trigger: Level change of the trigger inputs and outputs to 5 V
MX-Clip, MX-Rail (Please specify when ordering!),MX-Screw, PCMX-1x

Connection cables
Voltage supply
CMX-2x: Shielded cable, M12 5-pin female connector/open end, IP 65
CMX-3x: For cascading, shielded cable, M12 5-pin
female connector/male connector IP 65
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Ethernet system for length measurement, 24-bit W
16/8/4 inductive transducers, LVDT, Half-Bridge, Mahrj EW.

32 d'lgital /0

(Option)

MSX-E3701 / MSX-E3701-x /
MSX-E3700

Acquisition of 4, 8 or 16 inductive transducers

For Half-Bridge, LVDT, Mahr or Knaebel

transducers
Digital output 24 V with compare logic
24 V digital trigger input

ARM9 Cascadable, can be Timer function for

Technology _synchronised synchro trigger signal
in the ps range )

Ethernet
2 = switch

= Integrated m

*Operating temperature

Features Synchronisation/time stamp

e ARM®9 32-bit processor

¢ Robust standardized metal housing

* Power Save Mode: Reduced power consumption when
no acquisition runs

Time stamp

Several MSX-E systems can be synchronised with one an-
other in the ps range through a synchro connection.
This allows to start a synchronous data acquisition, to

Inputs for transducers generate trigger events and to synchronise the time on
e 4,8 or 16 inputs for transducers, 24-bit, 5-pin M18 several MSX-E systems. Furthermore, the systems have a
female connector time stamp that logs the point in time at which the data
A e Half-bridge (HB), LVDT, Mahr compatible, Knaebel was acquired by the system.
¢ Diagnostics (short-circuits, line break)
® 16-bit accuracy, example of a measurement: System A System B
N Typ TESA GT21, range = 2 mm (A 4 mm), TS, Synchronisation TS,
on request 4 mm

=+61nm=0.061 ym

216

’ Safety features

e Status LEDs for fast error diagnostics
e Optical isolation
DatabaseConnect e Input filters
see page 114 ¢ Overvoltage protection + 40 V Without synchro: Ts,, = TS,
) . With synchro: TS, =TS,
* Internal temperature monitoring

nl Value,2 Value,n Value .1 Value 2 Value n

The combination of synchronisation and time stamp (TS)
Interfaces allows the clear allocation of signals that were captured

by several systems.
e Fast 24V trigger input ¥ sev ¥

e Ethernet switch with 2 ports

L. X Acquisition Acquisition
N\ . ¢ Synchronisation/trigger In/Out Wi?h synchro without
: . . . synchro
Q-D A S e Line in for 24 V supply and cascading Value 1 Value 1
” ® @ Communication interfaces | Value ,n Value ,n
proce a | * Web server (configuration and monitoring) . . i
alue ,; ue ,;
e Command server SOAP for transferring commands Valae , 2 Value 2
¢ Data server (TCP/IP or UDP socket) for sending Elue) Value ,,n
acquisition data L—  — Time
TS,,=TSs, TS, TS,

e Event server (TCP/IP socket) for sending system events
(Diagnostics such as temperature, short-circuits ...)
e Command server Modbus TCP and Modbus (UDP) for

More information on .
sending commands

www.addi-data.com

> Drivers and samples

A (” Find software for the
‘ o) MSX-E systems at:
‘ www.addi-data.com/

downloads
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Intelligent Ethernet systems, analog - MSX-E3701 / MSX-E3701-x / MSX-E3700

Acquisition modes

Auto-refresh mode

In the auto-refresh mode, the measurement values are updated automati-
cally after each acquisition. The acquisition is initialised once and the values
of the channels are stored in the memory of the MSX-E Ethernet system.
The client (e.g. PC, server, PLC, ...) reads the acquired values asynchronously
to the acquisition through socket connection, SOAP or Modbus function.
Thereby, the new value is read and the old values are overwritten.

In addition to the measurement values, the auto-refresh counter can also
be read, which allows to sort the measurement values chronologically. The
auto-refresh mode can be combined with a hardware or a synchro trigger
and also allows the automatic averaging of values.

Sequence Mode

In the sequence mode, a list of channels is acquired. Thereby, the sin-
gle measurement rows are stored one after another. The client receives
the acquired values asynchronously to the acquisition through a socket
connection. In the sequence mode, the measurement values are read in
chronological order, this means the oldest values are read first.

The acquisition can be effected continuously, with or without delay or in
combination with a hardware or synchro trigger.

Digtal output with Compare logic

The MSX-3701-x-4 system can optionally be equipped with a digital 24 V
output with Compare logic (OPT. MSX-E Dig. Out). This output can be set
either manually or through a transducer.

This allows easy threshold value monitoring, e.g. probing a workpiece and
then automatically sending an message to a PLC.

Onboard programming / stand-alone operation

Development mode

With the Development mode of the MSX-E systems you can customise your
measurement, control and regulation applications to fit your requirements.

The programs run directly on the MSX-E systems, which has two advantages:

external PCs are relieved and you can process data freely according to your
requirements. This helps you to improve the efficiency of your processes
and to secure your investments.

Application
reads all values when needed

rendts

Storage location
Values of channel 0 to n + auto refresh counter

writes ‘

MSX-E System
Automatic A/D convertion of the acquired values

Example: Sequence acquisition of 6 channels, 1 Trigger for each sequence
sending data after 2 sequences — a total of 1000 sequences

Trigger 1

Trigger 2 Trigger 1000
Trigger 1]

{1 f 1

Transducer

(1]2[3[4[5[6] t1[2[3[4]5[6]—{1]2[3]4]5]6]
| S — —

S: Sequence St Sz Send S1000 ‘Séend

Example: Transducer channel 0, TESA GT21, range + 2 mm,
threshold value: + 1 mm
digital output

+2 mm Transducer
TN
0 0 mm >
\ t
-1 mm
-2 mm

SOFTWARE-LEVEL

Frasr
Processo,
Orears e em— FrGa HHardware
—— Signals
Etherner
Switcs
— ‘

*Preliminary product information
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Intelligent Ethernet systems, analog - MSX-E3701 / MSX-E3701-x / MSX-E3700

ConfigTools Simplified block diagram
The ConfigTools program allows an easy administration of the MSX-E — Sync Out
. . - t u
systems. These are automatically detected in the network. ConfigTools Optical isolation 1000 V Tri;;cer l(j)ut T!r,igger out
consists of common and specific functions. Ethernet Link / | Temperature Trigger In I Trigger In
In addition, with ConfigTools, the complete configuration of a MSX-E Ethernet gl _montering l SyncTn Sync In
system can be saved and transferred to another system of the same type Port 0 Ethernet I’\rqt‘lerface Transducer 1
. Ethernet switch Analog
(clone function). Port 1 FPGA ~Sine
Processor Status LED c?mm generator Tltansducer 2
ogic - Gain :
ConfigTools is included in the delivery. FLASH Jo1 Pr"'sesso—'r| "l-AnC Transducer 15
AV input filter
) ) s'gtl':p{t i o ] Transducer 16
ConfigTools functions for MSX-E3701 / MSX-E3701-x / MSX-E3700: line Power Good LED T bigital
Input [ O —
* ChangeofPaddress " e Energy supply Power Safe Mode [ ?(:J;:f.ztn)

o Display of web interface

e Firmware update

¢ Save/load system configuration
¢ Save/load channel configuration
e Transducer calibration

e Transducer database

e Transducer monitoring

e Transducer diagnostics

Combination possibilities:

- Several MSX-E of the same type:
acquisition of a large number of channels

- Different types of MSX-E systems:
combination of different functions

#Lihernet (CMX-7x) / <
#Sigger/Synchro (CMX-5x)
(]

SPower (CMX-3x)

Features
Status LED:
MSX-E3701 A s Connection of up to 16 transducers, Half-
Degree of Bridge, LVDT or Mahr compatible, MSX-E3701-x

protection IP 65 5-pin M18 female connector

Opt. MSX-E Dig. Out:
——— additional dig. output with compare logic
N eW | %  for transducer 0 (only for MSX-E3701-x-4)

2 x Ethernet

2 x Trigger/Synchronisation IN/OUT

\ MSX-E3700
Degree of protection IP 40

2 x voltage supply,
24V IN/OUT, optically isolated

ADDI-DATA connection technology

M18 cable and sensor
supplied through
the sensor

MES manufacturer
data base Ethernet M12

MSR application HARDWARE CMX-6x male
RI45 connector
uDP s ” N (m)
TCP/IP
SOFTWA( ‘—E‘ #iocbus
= SOAP i M
= open Trigger female
[TTSTS N P server, PLC, HMI . bl CMX-4x connector w12
procella® en female
SIMATIC STEP 7 comnector HB LVDT VLDT
SPC.kompak inductive inductive inductive
transducer  transducer  transducer
Power

CMX-2x
open cable end
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Specifications \

Intelligent Ethernet systems, analog - MSX-E3701 / MSX-E3701-x / MSX-E3700

Inputs for inductive transducers Ethernet
Channel features Number of ports: 2
Number: -4/-8/-16/  multiplexed Cable length: 150 m max. at CAT5E UTP
Input type: single-ended Bandwidth: 10 Mbps  auto-negotiation
Coupling: DC 100 Mbps  auto-negotiation
Resolution: 24-bit Protocol: 10Base-T  IEEE802.3 compliant
Sampling frequency f: On 1 channel At primary frequency f; of 100Base-TX IEEE802.3 compliant
5 kHz Optical isolation: 1000V
7.69 kHz MAC address: 00:0F:6C:##:##:##, unique for each device
k=5 10 kHz
12.5 kHz H
20kt Trigger
50 kHz Number of inputs: 1 trigger input
Abn>2 channels £ = primary frequency N_umber of outputs: 1 trigger output ]
£ SP . Settling period 5 < SP < 255 Filters/protective circuit: Low-pass/transorb diode
fi==t fs concerns here all n channels Optical isolation: 1000V
SPxn Nominal voltage: 24V external
- ~ Input voltage: 0to30V
Example with TESA GT21: On 1 channel fi=f =12.5kHz Tput current: 1T mA at 24V0C, ypical
Input frequency (max.): 2 MHz at 24V
12.5kHz _
From n > 2 channels £ - — ? = 625 Hz for 4 channels Connector, common with Synchro
12X5 Kz Trigger input: 1 x 5-pin male connector M12
= ™ 312.5 Hz for 8 channels  Trigger output: T x 5-pin female connector M12
125 KHZ = 156,25 Hz for 16 Synchro
5x16 channels Number of inputs: 1
Number of outputs: 1
Input level Max. cable length: 20m
Input impedance: 2 kQ software-programmable Optical isolation: 1000V
10 kQ Signal type: RS485
100 kQ Connector, common with Trigger
10 MQ Trigger input: 1 x 5-pin male connector M12
Sensor supply (sine generator) Trigger output: 1 x 5-pin female connector M12
Type: Sine differential (180° phase-shift)
Coupling: AC . P
Programmed signals: EMC - Electromagnetic compatibility
output frequency fp 2-20 kHz depending on the transducer The product complies with the European EMC directive. The tests were carried out by a
(primary frequency) (50 kHz Knaebel) certified EMC laboratory in accordance with the norm from the EN 61326 series (IEC 61326).
Output impedance: <0.1Qtyp. The limit values as set out by the European EMC directive for an industrial environment are

> 30 kQ typ. in shutdown mode

Short-circuit current:

0.7 A'typ. at 25 °C with thermal protection

Voltage supply
Nominal voltage: 24V -==
Voltage supply: 18-30V
Optical isolation: 1000V
Current consumption at 24V: 90 mA typ. in power safe mode /idle
120 mA Power on
150 mA DAC init, sine on, Buffer off
200 mA typ. without load (transducers) at £ 9V
power (Buffer on)
320 mA typ. with 16 Solartron AX1S transducers
at+ 7V power, 5 kHzand 3V_
330 mA typ. with 8 Knaebel IET0200 transducers

at 5V power, 50 kHzand 1V__

complied with. The respective EMC test report is available on request.

System features

Interface: Ethernet acc. to specification |IEEE802.3

Dimensions: MSX-E3700-16 215x 110 x 39 mm
MSX-E3700-4/8 154x 110 x 39 mm
MSX-E3701-16 215x 110 x 50 mm
MSX-E3701-4/8 154 x 110 x 50 mm

Weight: MSX-E370x-16: 760 g
MSX-E370x-8: 560 g
MSX-E370x-4: 530 g

Degree of protection: MSX-E3701-4/-8/-16: IP 65
MSX-E3700-4/-8/-16: IP 40

Operating temperature: MSX-E370x: -40 °C to + 85°C

MSX-E3701 interface connectors

Reverse voltage protection Ethernet: 2 x 4-pin M12 female connector, D-coded
for port 0 and port 1

Digital output [option for MSX-E3701-X-4] Trigger/Synchro IN: 1 x 5-pin male connector M12

Trigger/Synchro OUT: 1 x 5-pin female connector M12
l(\l)un)ber' of OL.Itpl:ltSI 1, M12 female connector Voltage supply

ptical isolation: 1000 V through opto-couplers 24VDC IN: TX 5-pin male connector M12
Output type: High Side, Toad to ground acc. to [EC 1131-2 J4VDC OUT: TX5-pin female connector MT2
Nominal voltage: 24V
X,‘;‘{;ﬁf cﬁ',’f,'% 1ev 30V MSX-E3700 interface connectors
Short-circuit current / output: 0.8 A max. Ethernet: RJ45 for Port 0 and 1
RDS ON resistance: 1 mQ max. External trigger: 1 x 3-pin binder, 3.81 mm grid
Switch-on time: 21 ps Synchro signal: 1x 3-pin binder, 3.81 mm grid
typ. RL =270 Q Voltage supply
Switch-off time: 11 ps 24VDC: 3-pin binder, 5.08 mm grid
typ. RL =270 Q — )

Overtemperature (shutdown): 150°C max. {output driver) Connectors for connecting inductive transducers
Temperature hysteresis: 10°C typ. (output driver) MSX-E370x-4: 4 x 5-pin M18 female connector

MSX-E370x-8: 8 x 5-pin M18 female connector

MSX-E370x-16: 16 x 5-pin M18 female connector
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Temperature ..
Versions range tI::IEI;:::rfS Type of transducer Dlglta(lt)o:itrl‘:l)t 24V Degrees of protection
-40°Cto + 85 °C .
MSX-E3701-HB-16 16 MSX-E3701: Degree of protection IP 65
) Protection against a water jet directed at the housing from
MSX-E3701-HB-8 v 8 Half-Bridge any direction. Protection against the penetration of dust.
MSX-E3701-HB-4 4 v/ Total protection against contact (dust-proof).
MSX-E3701-LVDT-16 16
MSX-E3701-LVDT-8 v 8 LVDT
MSX-E3701-LVDT-4 4 4
MSX-E3701-K-8 v Knaebel
MSX-E3701-M-8 8
v Mahr compatible
MSX-E3701-M-4 4 v
MSX-E3700-HB-16 16 MSX-E3700: Degree of protection IP 40
. Protection against the penetration of foreign bodies with a
MSX-E3700-HB-8 v 8 Half-Bridge diameter greater than 1 mm.
MSX-E3700-HB-4 4
MSX-E3700-LVDT-16 16
MSX-E3700-LVDT-8 v 8 LVDT
MSX-E3700-LVDT-4 4

/0rdering information

MSX-E3701 / MSX-E3701-x / MSX-E3700

Ethernet system for length measurement, 24-bit, 16/8/4 inductive displacement transducers, LVDT, half-bridge, Mahr-compatible, Knaebel.

Incl. technical description, software drivers and ConfigTools.

MSX-E3701: IP 65, standard system

MSX-E3701-HB-16:
MSX-E3701-LVDT-16:
MSX-E3701-HB-8:
MSX-E3701-K-8:
MSX-E3701-LVDT-8:
MSX-E3701-HB-4:
MSX-E3701-M-8:
MSX-E3701-LVDT-4:
MSX-E3701-M-4:

For 16 HB inductive displacement transducers

For 16 LVDT inductive displacement transducers

For 8 HB inductive displacement transducers

For 8 Knaebel induct. displacement transducers

For 8 LVDT inductive displacement transducers
For 4 HB inductive displacement transducers

for 8 Mahr-compatible displacement transducers

For 4 LVDT inductive displacement transducers

for 4 Mahr-compatible displacement transducers

Options

MSX-E 5V-Trigger: Level change of the trigger inputs and outputs to 5 V
Opt. MSX-E Dig. Out: additional dig. ouptut with compare logic for
transducer 0 (only available for MSX-E3701-x-4)

MSX-E3700 (degree of protection IP 40)
Incl. standard binders SMX-10 and SMX-20

MSX-E3700-HB-16:
MSX-E3700-LVDT-16:

For 16 HB inductive transducers
For 16 LVDT inductive transducers

Binders for MSX-E3700:

Power Supply

SMX-10: Standard 3-pin binder, 5.08 mm grid,
screw connector (included in delivery)

MSX-E3700-HB-8: For 8 HB inductive transducers SMX-11: 3-pin binder, 5.08 mm grid,
MSX-E3700-LVDT-8: For 8 LVDT inductive transducers 2-row screw connector
MSX-E3700-HB-4: For 4 HB inductive transducers SMX-12: 3-pin binder,5.08 mm grid,
MSX-E3700-LVDT-4: For 4 LVDT inductive transducers 2-row spring-cage connector
Trigger
SMX-20: Standard 3-pin binder, 5.08 mm grid
Options for MSX-E3701 and MSX-E3700 Trigger/Synchro

S7 Modbus TCP Client Library for S7: Easy use of the Ethernet systems

MSX-E with PLCs

Connection cables

Voltage supply

CMX-2x: Shielded cable, M12 5-pin female connector/open end, IP 65
CMX-3x: For cascading, shielded cable, M12 5-pin
female connector/male connector IP 65

CMX-4x: Shielded cable, M12 5-pin female connector/open end, IP 65
CMX-5x: For cascading, shielded cable, M12 5-pin

female connector/male connector IP 65
Ethernet
CMX-6x: CATSE cable, M12 D-coded male connector/RJ45 connector
CMX-7x: For cascading: CAT5E cable, 2 x M12 D-coded male connector
MSX-E 5V-Trigger: Level change of the trigger inputs and outputs to 5 V
MX-Clip, MX-Rail (Please specify when ordering!),MX-Screw, PCMX-1x
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Applications

1 Machinery

Precise and error-free diameter detection of gear wheels

Challenge

A manual test station shall be replaced by a modern and easy-to-use measuring system. The goal
is to improve the accuracy of the measurement and to avoid errors which occur when
measurement values are entered manually.

Solution

The diameter between the gear teeth shall be measured. Therefore the
gear wheel is put on a measurement table with a ball for stopping. On the
opposite side, a spring-loaded ball and an inductive measurement sen-
sor are installed. The diameter between the fixed ball and the sensor is

detected by the Ethernet length measurement system MSX-E3701. Then the 'ﬁl
ae ==

measured values are calculated through an integrated logic and classified | REE Ethernet . :
in 4 predefined categories (tolerance range). The measurement result is MSX-E1516 MSX-E3701-4
displayed with an LED on the digital Ethernet system MSX-E1516. Switching Acquisition and
of the LEDs calculation

Consistent data for parameter corrections and precise rework
of brake discs
Challenge
A manufacturer of car parts wants to test the surface of his produced brake discs as exactly as pos-
sible for roundness, radius and surface quality. In order to allow precise rework and corrections of
the process parameters, the measurement device must be able to transfer a consistent data set of
the position value and the measured value to the control unit.
Solution Production
For this application, two intelligent Ethernet systems are used: process
The MSX-E1701 counter system for the position acquisition and L PLC 2
the MSX-E3701 length measurement system for the detection of Brake disc
the measurement values through the connected displacement —>
tr.ansducers. For each measurement point, the MSX-E1701 sys-tem u PLC 1
triggers the MSX-E3701 system angle-dependently. For a precise |
matching of position and measurement values at each measure- —
ment point, both systems are synchronised and have a time stamp. Eteet
The acquired data is then transferred through Ethernet to a PC or |— Quality
a PLC for evaluation and regulation purposes. Exceeded tolerance synchro control

_ardi e trigger L »
val_ues are forwarded to the super-ordinate ma.chlne in order to MSX-E1701 MSX-E3701
adjust process parameters or to effect corrections on the meas- Rotary encoder Lenght
ured brake disc. acquisition measurement
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Ethernet system for length measurement, 24-bit
16 inductive transducers, LVDT, half-bridge

Integrated
Ethernet
= switch

ARM9
Technology

MSX-E3701-DIO

Acquisition of 16 inductive transducers
For half-bridge and LVDT transducers
24V digital trigger input

32 digital 1/0, 24V

Cascadable,
can be synchronised
in the ps range

Timer function for
synchro trigger signal
J

*Operating temperature

on request

DatabaseConnect
see page 114

More information on
www.addi-data.com

@

Drivers and samples
Find software for the
MSX-E systems at:
www.addi-data.com/
downloads

*Preliminary
Product information
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Features

* ARM®9 32-bit processor

¢ Robust standardized metal housing

¢ Power Save Mode: Reduced power consumption when
no acquisition runs

Inputs for transducers

¢ 16 inputs for transducers, 24-bit, 5-pin M18 female
connector

¢ Half-bridge (HB), LVvDT

¢ Diagnostics at short-circuits or line break

® 16-bit accuracy

Transducer precision: example of a measurement
Typ TESA GT21, range = 2 mm (A 4 mm),
16-bit accuracy

4mm =+61nm=0,061 ym
216
Digital 1/0
¢ 16 inputs for transducers, 24-bit, 5-pin M18 female
connector

e 32 digital /0, 24 V:
16 opt. isolated inputs, 24 V, optional filter
16 opt. isolated outputs, 11V to 36V,
output current per channel 150 mA

Safety features

e Status LEDs for fast error diagnostics
e Optical isolation e Input filters

e Overvoltage protection + 40 V

¢ Internal temperature monitoring

Interfaces

e Fast 24V trigger input

e Ethernet switch with 2 ports

e Synchronisation/trigger In/Out

e Line in for 24 V supply and cascading

Communication interfaces

e Web server (configuration and monitoring)

e Command server SOAP for transferring commands

e Data server (TCP/IP or UDP socket) for sending
acquisition data

e Event server (TCP/IP socket) for sending system events
(Diagnostics such as temperature, short-circuits ...)

e Command server Modbus TCP and Modbus (UDP) for
sending commands

info@addi-data.com
www.addi-data.com

Synchronisation/time stamp

Time stamp
Several MSX-E systems can be synchronised with one an-
other in the ps range through a synchro connection.
This allows to start a synchronous data acquisition, to
generate trigger events and to synchronise the time on
several MSX-E systems. Furthermore, the systems have a
time stamp that logs the point in time at which the data
was acquired by the system.
System A System B
TS Synchronisation T,

'

1 Value,2 Value,n

Value ;1

Value ;2 Value ;n

-
Without synchro: TS, # TS,
With synchro: TS, =TS,
The combination of synchronisation and time stamp (TS)
allows the clear allocation of signals that were captured
by several systems.

Acquisition Acquisition
with synchro without
synchro
Value , 1 Value , 1
System A [IIT) System A | TE)
| Vah:”p Value . n
1 Value . 1 Value . 1
System B Value , 2 System B Value , 2
VaIE“n Value ,.n
N S E— ) 1)
TS,,=TSg, TS,, TS,
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Intelligent Ethernet systems, analog - MSX-E3701-DIO

Acquisition modes

Auto-refresh mode

In the auto-refresh mode, the measurement values are updated automati-
cally after each acquisition. The acquisition is initialised once and the values
of the channels are stored in the memory of the MSX-E Ethernet system.
The client (e.g. PC, server, PLC, ...) reads the acquired values asynchronously
to the acquisition through socket connection, SOAP or Modbus function.
Thereby, the new value is read and the old values are overwritten.

In addition to the measurement values, the auto-refresh counter can also
be read, which allows to sort the measurement values chronologically. The
auto-refresh mode can be combined with a hardware or a synchro trigger
and also allows the automatic averaging of values.

Sequence Mode

In the sequence mode, a list of channels is acquired. Thereby, the sin-
gle measurement rows are stored one after another. The client receives
the acquired values asynchronously to the acquisition through a socket
connection. In the sequence mode, the measurement values are read in
chronological order, this means the oldest values are read first.

The acquisition can be effected continuously, with or without delay or in
combination with a hardware or synchro trigger.

Digital 1/0

In addition to the transducer channels, the MSX-3701-DIO system has 32
digital 24 V I/O channels (16 inputs, 16 outputs). The system is therefore
very flexible and can manage complete measurement and test applications.
Example: Test bench for cylindrical parts, probing the workpieces, automatic
regulation of the transducers and visualisation of the results via LED trafic
light. The measurement data is at the same time stored in a database.

Onboard programming / stand-alone operation

Development mode
With the Development mode of the MSX-E systems you can customise your
measurement, control and regulation applications to fit your requirements.

The programs run directly on the MSX-E systems, which has two advantages:

external PCs are relieved and you can process data freely according to your
requirements. This helps you to improve the efficiency of your processes
and to secure your investments.

Application
reads all values when needed

reads ’

Storage location
Values of channel 0 to n + auto refresh counter

writes ‘

MSX-E System
Automatic A/D convertion of the acquired values

Example: Sequence acquisition of 6 channels, 1 trigger per sequence
Send data after 2 sequences — 1000 sequences in total

Trigger 1 Trigger 2 Trigger 1000
Trigger 1 1 {1

Transducer “11]2[3]4][5]6] f1]2[3]4][5]6] M2[3]4][5]6]
—_— — —

S: Sequence S Sz Send S1000 Send

Client
(e. g. server)

Transdyicer

Ethernet

24V trigger
,Start”

Digital outputs, e. g. for
transducer regulation,
ejecting the test piece, etc.

SOFTWARE-LEVEL

FLAass
Frocesso,
——
ORrRAary N ——— F~rea
e———

Etherner
Switcs

Haroware
sionats

——
e ——

*Preliminary product information
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Intelligent Ethernet systems, analog - MSX-E3701-DIO

ConfigTools Features

The ConfigTools program allows an easy administration of the MSX-E
systems. These are automatically detected in the network. ConfigTools
consists of common and specific functions.

In addition, with ConfigTools, the complete configuration of a MSX-E

Status LEDs

Connection of up to 16 transducers, half-bridge, LVDT,
5-pin M18 female connector

system can be saved and transferred to another system of the same type
(clone function).

ConfigTools is included in the delivery.

‘ | 32 digital 1/0, 24 V

ConfigTools functions for MSX-E3701-DIO:
e Change of IP address

o Display of web interface

e Firmware update

Save/load system configuration

Save/load channel configuration

e Transducer calibration

e Transducer database

e Transducer monitoring

2 x Ethernet

2 x Trigger/Synchronisation IN/OUT

]\

Degree of protection IP 65

2 x voltage supply,
24V IN/OUT, optically isolated

Simplified block diagram

e Transducer diagnostics Optical isolation 1000 V rrisgg(;?lgut { :Zir;cggru (t)ut
Ethernet Link / | Temperature Trigger In rl Trigger In
ACT LEDs | monitoring in
Ethernet il l syncn ?'" 4 .
Port 0 Eth ransducer
Very easy use through Ethemet H: Interface Analog [
the ,,ConfigTools” Port 1 FPGA -Sine .
program; Processor Status LED control generator [] Transducer 2
n; logi _Gai :
The MSX-E system is FLASH |“" Pr°'5‘355°—’| B 28@ ' ransd
automatically detected T input filter HJI Transducer 15
in the network. supply HJ
Output [* Digital I/0 5[ ] Transducer 16
line Power Good LED
Input [ [] pigital 10

..line L,

Energy supply Power Safe Mode

Cascading

... and can then be calibrated.

oA ihernet (CMX-7x)
igger/Synchro (CMX-5x)
Power (CMX-3x)

ADDI-DATA connection technology

Combination possibilities:

- Several MSX-E of the same type:
acquisition of a large number of channels

- Different types of MSX-E systems:
combination of different functions

M18 cable and sensor
supplied through

the sensor
manufacturer
MES
data base Ethernet M12
MSR application HARDWARE CMX-6x male

RI45

ll connector

uDP -
TCP/IP
soFwA) < W rocus
= = SOAP : M
open Trigger female
IPEmotion® PC, server, PLC, HMI ... cable  CMX-4X connector M12 connector

procella® end

SIMATIC STEP

SPC.kompal

open cable end

*Preliminary product information
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Specifications*

Intelligent Ethernet systems, analog - MSX-E3701-DIO

Inputs for inductive transducers

Channel features

Number: 16 multiplexed
Input type: Single-Ended
Coupling: DC
Resolution: 24-bit
Sampling frequency f: on 1 channel at primary frequency f, of
5 kHz
7.69 kHz
5=k 10 khz
12.5 kHz
20 kHz
50 kHz
From n > 2 channels £, = primary frequency
7 SP = settling period (5 < SP < 255)
fi==L fsconcerns here all n channels
SPxn
Example with TESA GT21: 0On one channel f=f =12.5kHz
From n > 2 channels f, = ;z'iksz 625 Hz for 4 channels
X
fi= 125kz_ 312.5 Hz for 8 channels
5x8
fi= 125Kz _ 156.25 Hz for 16 channels
5x16
TnputTevel

Input impedance:

2 kQ software-configurable
10 kO, 100 kQ, 10 MQ

Voltage supply: 11V-36V

Output current per channel: 150 mA max.

Diagnostics: Common diagnostics bit for all 16 channels at
overtemperature of one channel

Ethernet

Number of ports: 2

Cable length: 150 m max. at CAT5E UTP

Bandwidth: 10 Mbps  auto-negotiation
100 Mbps  auto-negotiation

Protocol: 10Base-T  [EEE802.3 compliant

100Base-TX |EEE802.3 compliant
1000V
00:0F:6C:#H#:##:##, unique for each device

Optical isolation:
MAC address:

Trigger

Number of inputs:
Number of outputs:
Filters/protective circuit:

1 trigger input
1 trigger output
Low-pass/transorb diode

Optical isolation: 1000V

Nominal voltage: 24V external

Input voltage: Oto30V

Input current: 11 mA at 24 VDC, typical
Input frequency (max.): 2 MHz at 24V

Connector, common with Synchro
Trigger input: 1 x 5-pin male connector M12

Sensor supply (sine generator)

Type: Differential sine (180° phase shift)

Coupling: AC

Programmed signals: 5 kHz; 7.69 kHz; 10 kHz; 12.5 kHz; 20 kHz, 50 kHz,
Output frequencyfp depending on the transducer

Output impedance:

<0,1 Qtyp.
> 30 kQ typ. in shutdown mode

Short-circuit current:

0.7 A typ. at 25°C with thermal protection

Power Supply

Nominal voltage: 24V -==

Voltage supply: 18-30V

Optical isolation: 1000V

Current consumption at 24V: 90 mA typ. in power safe mode / idle

120 mA Power on

150 mA DAC init, sinus on, buffer off

200 mA typ. without load (transducer) at + 9V
power (buffer on)

320 mA typ. with 16 Solartron AX1S transducers

at+ 7V power, 5kHzand 3V

Reverse voltage protection

Trigger output: 1 x 5-pin female connector M12
Synchro

Number of inputs: 1

Number of outputs: 1

Max. cable length: 20m

Optical isolation: 1000V

Signal type: RS485

Connector, common with Trigger
Trigger input: 1 x 5-pin male connector M12
Trigger output: 1 x 5-pin female connector M12

EMC - Electromagnetic compatibility

The product complies with the European EMC directive. The tests were carried out by a
certified EMC laboratory in accordance with the norm from the EN 61326 series (IEC 61326).
The limit values as set out by the European EMC directive for an industrial environment are
complied with. The respective EMC test report is available on request.

System features

.. . Interface: Ethernet acc. to specification IEEE802.3
Dlgltal mPUtS Dimensions: 260 x 110 x 50 mm
Number of inputs: 16, common ground acc. to [EC 1131-2 Weight: 9659
Optical isolation: 1000 V through opto-couplers Degree of protection: IP 65
Nominal voltage: 24VDC Operating temperature: -40 °C to + 85°C
Input voltage: 0to30V

Logic input levels:

UH (max) 30V typ.  UH (min) 19V typ.

UL (min) OV typ.

Interface connectors

UL (max) 14V typ. Ethernet: 2 x 4-pin female connector, D-coded M12 for port 0 and port1
e Trigger/Synchro input: 1 x 5-pin M12 male connector
Dlg ital OUtPUtS Trigger/Synchro output: 1 x 5-pin M12 female connector
Number of outputs: 16 Voltage supply
Optical isolation: 1000 V through opto-couplers 24 VDCinput: 1 x 5-pin M12 male connector

Output type:

High-side, load to ground acc. to IEC 1131-2

Nominal voltage:

24V

24VDC output: 1 x 5-pin M12 female connector

/0rdering information

MSX-E3701-DIO

Ethernet system for length measurement, 24-bit, 16 inductive transducers, LVDT, half-bridge. Incl. technical description, software drivers and ConfigTools.

Versions

MSX-E3701-DIO-HB-16:

for 16 HB inductive transducers

MSX-E3701-DIO-LVDT-16:for 16 LVDT inductive transducers
Connection cables for 32 dig. I/0, 24 V auf 37-pol. D-Sub-Connector

ST010:

Standard round cable, shielded twisted pairs, 2m

PX901-DG: Screw terminal board with Schraubklemmen, LED Status dis-
play, for DIN rail

Voltage supply

CMX-2x: Shielded cable, M12 5-pin female connector/open end, IP 65
CMX-3x: For cascading, shielded cable, M12 5-pin female connector/male
connector IP 65

Trigger/Synchro

CMX-4x: Shielded cable, M12 5-pin female connector/open end, IP 65

CMX-5x: For cascading, shielded cable, M12 5-pin female connector/male
connector IP 65

Ethernet

CMX-6x: CATSE cable, M12 D-coded male connector/RJ45 connector

CMX-7x: For cascading, CAT5E cable, 2 x M12 D-coded male connector

Options
MX-Clip, MX-Rail (please specify when ordering!),
MX-Screw, PCMX-1x

*Preliminary product information
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Ethernet system for serial interfaces
4 ports for RS232, RS422, RS485 or 20 mA CL

Integrated
Ethernet
2 = switch

ARM9
m Technology

Cascadable,
can be synchronised
in the ps range

MSX-E7511

4 serial interfaces

RS232, RS422, RS485, 20 mA Current Loop
128-byte FIFO buffer for each port

16C950 compatible UART

Optical isolation

Onboard evaluation of user data

On request:
Compare logic for
synchro trigger signal

on request

More information on
www.addi-data.com

*Operating temperature

Features

e 24V digital trigger input

¢ ARM®9 32-bit processor

e 64 MB onboard SDRAM for storing data

¢ Robust standardized metal housing

¢ Power Save Mode: Reduced power consumption when
no acquisition runs

Safety features
e Status LEDs for fast error diagnostics
e Optical isolation e Input filters

Serial interfaces

e 4 serial interfaces

e RS232, RS422, RS485 and TTY (20 mA Current Loop)
e The port modes can be mixed

e The channels are optically isolated from each other

Interfaces

e Fast 24 V trigger input

e Ethernet switch with 2 ports

¢ Synchronisation/trigger In/Out

e Line in for 24 V supply and cascading

Communication interfaces

* Web server (configuration and monitoring)

¢ Command server SOAP for transferring commands

e Data server (TCP/IP or UDP socket) for sending
acquisition data

e Event server (TCP/IP socket) for sending system events
(Diagnostics such as temperature, short-circuits ...)

¢ Command server Modbus TCP and Modbus (UDP) for
sending commands

> Drivers and samples
#7 (", Find software for the
o MSX-E systems at:
“ www.addi-data.com/
downloads

110 | Phone: +49 7229 1847-0
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Synchronisation/time stamp

Time stamp

Several MSX-E systems can be synchronised with one an-
other in the ps range through a synchro connection.
This allows to start a synchronous data acquisition, to
generate trigger events and to synchronise the time on
several MSX-E systems. Furthermore, the systems have a
time stamp that logs the point in time at which the data
was acquired by the system.

System A System B
Ts Synchronisation TS

i B

Value

1 Value,2 Value,n Value , 1 Value 2 Value n

e
Without synchro: TS, =TS,
With synchro: TS, =TS,
The combination of synchronisation and time stamp (TS)
allows the clear allocation of signals that were captured
by several systems.

Acquisition Acquisition
with synchro without
synchro
Value , 1 Value , 1
System A |V SHCVM | value 2
| Val;un Value .n
1 Value .1 Value , 1
System B Value .2 System B Value , 2
Value 8 Value . n
S S — ]y 1
TS,,=TS,, TS,, TS,

ADDI-DATA flg
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Onboard programming / stand-alone operation

Development mode

With the Development mode of the MSX-E systems you can customise your
measurement, control and regulation applications to fit your requirements.
The programs run directly on the MSX-E systems, which has two advantages:
external PCs are relieved and you can process data freely according to your
requirements. This helps you to improve the efficiency of your processes
and to secure your investments.

Flexibility through firmware and software adaptation

Thanks to the flexibility of the MSX-E product range, the MSX-E7511 system
can be easily extended via firmware, e. g. to install additional protocols on
the serial interfaces.

Fields of application

The MSX-E7511 Ethernet system features 4 serial interfaces.

Depending on the version, the interface standards are R$232, RS422, RS485
and TTY (20 mA Current Loop).

Any application can be programmed either through a firmware adaptation
or using the Development mode.

Data collector

Via the RS485 interface, the Modbus RTU protocol can be used. For exam-
ple, temperature sensors featuring an integrated Modbus RTU interface
can be read and the complete protocol interpretation can be made on the
MSX-E7511 system.

It is thus possible to filter the actual user data - in this case temperature
data - and to transmit only this data or to store it in a database.

Onboard calculation

As the system can be programmed, it is possible to effect calculations with
the different ports.

Example:

Using a radar sensor, the position of an object is to be displayed.

The sensors indicate the distance via RS422.

Three sensors are used:

¢ Sensor 1 as a reference to control whether there is an object or not.

¢ Sensor 2 and 3 for establishing the position of the object.

On the MSX-E7511 system, the interface data is read and interpreted.

The position of the object is obtained through calculation of the values of
sensor 2 and 3 (e.g. as x/y value). Sensor 1 is used to validate the result.
The MSX-E7511 system transmits then only the position data to the Client.

Selft-sufficient unit

Using further systems from the MSX-E product range, the MSX-E7511
system can also be used as a self-sufficient unit.

Example:

Components are acquired via a scanner (RS232). The MSX-E7511 system
reads the barcode and sends the corresponding commands for the process-
ing of the components to a MSX-E1516 Ethernet digital I/O system (han-
dling) and a printer (marking).

There is thus no need for an additional PLC or PC.

Intelligent Ethernet systems, serial - MSX-E7511

SOFTWARE-LEVEL

FLAass

FProcesso,
orAars —— ~rea Haraware
sionals
Ethermer
Switcs
———
‘
A )
® Object (xy)

Sensor 2

Sensor 3

Digital I/0: Handling

Database
server

Ethernet J§

Ethernet
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Intelligent Ethernet systems, serial - MSX-E7511

ConfigTools

The ConfigTools program allows an easy administration of the MSX-E
systems. These are automatically detected in the network. ConfigTools

consists of common and specific functions.

In addition, with ConfigTools, the complete configuration of a MSX-E
system can be saved and transferred to another system of the same type

(clone function).

ConfigTools is included in the delivery.

ConfigTools functions for MSX-E7511:
e Change of IP address

o Display of web interface

* Firmware update

¢ Save/load system configuration

Very easy use through
the ,, ConfigTools”
program;

The MSX-E system is

automatically detected
in the network.

ADDI-DATA connection technology

MES

data base Ethernet M12

MSR application HARDWARE CMX-6x male
RI45 connector
ubpP S I
TCP/IP
#iModbus
SOAP i M12
open Trigger female

cable  CMX-4X connector

SIMATIC STEP 7°
SPC.kompakt®
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M12

end female
connector
Power
CMX-2x
open cable end

Features

Status LEDs

2 x Ethernet
2 x Trigger/Synchronisation IN/OUT

2 x voltage supply,
24V IN/OUT, optically isolated

Simplified block diagram

Optical isolation 1000 V Sync Out

Ethernet Link / | Temperature Tri
ACT LEDs | monitoring
l SyncIn
Mil

Interface

Ethernet

Port 0
Ethernet

Port 1 FPGA
control

Processor status LED

Processo—r| logic f-— 4 serial
ports
24V
supply |
Output [~
ine | Power Good LED
Input [*
ine | Energy supply

Combination possibilities:

- Several MSX-E of the same type:
acquisition of a large number of channels

- Different types of MSX-E systems:
combination of different functions

oA ihernet (CMX-7x)
igger/Synchro (CMX-5x)
APower (CMX-3x)

ST073

/ -—

open cable end

RS232

R9422

serial serial serial

R948)

ADDI-DATA &%
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4 serial interfaces,
RS232, RS422, RS485, 20 mA CL
9-pin D-Sub male connector

T

serial

A
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Intelligent Ethernet systems, serial - MSX-E7511

ERP, MES...

DLL Plug-in
A

Data Base

TCP/IP MODBUS

l Sensors

Specifications \

o Eth t
ADDI-DATA fl ~ Etheme 5
SPIRIT OF EXCELLENCE A Data acquisition Data acquisition
systems
A A
T T

Determination of position

.
1
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1
1
1
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Sensors ,
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1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
.

Serial interfaces

Number of ports: 4

Mode: RS232, RS422, RS485, 20 mA Current Loop
(active, passive) with optical isolation

Configuration: at ordering

Optical isolation: 1000V

Transmission mode: Asynchronous, full or half duplex

Addressing: Automatic

Memory: 128-byte FIFO memory for sender and receiver

Transfer rate: Programmable up to 115.2 kBaud

Any Baud rate up to 1 MBaud on request

Voltage supply, Ethernet, Trigger, Synchro

The specifications for the voltage supply, Ethernet, Trigger, Synchronisation and
Electromagnetic Compatibility apply to all MSX-E systems. See page 31.

System features

Interface: Ethernet acc. to specification IEEE802.3
Dimensions: 220 mm x 140 mm x 50 mm

Weight: 6209

Degree of protection: IP 65

Current consumption: 150 mA + 10 % typ. in idle/power save

Protocol: 5-, 6-,7- or 8-hit character 1,1 or 2 stop bits

Parity: Even, odd, none, mark, space

Connectors: 4 x 9-pin D-Sub male connector

Operating temperature: -40 °C to +85 °C

/0rdering information

MSX-E7511

Ethernet system for serial interfaces, 4 ports for RS232, RS422, RS485 or 20 mA CL. Incl. technical description, software drivers and ConfigTools.

Versions

MSX-E7511-XXXX

A: RS232, optically isolated

B: RS422, optically isolated

C: RS485, optically isolated

D: 20mA CL

MSX-E7511-AACC

Port 1 = RS232, Port 2 = RS232, Port 3 = RS485, Port 4 = RS485

Example:

Connection cables

For serial interfaces

Open cable end, 9-pin D-Sub female connector
ST073-RS232 (A): RS232 cable

ST073-RS422 (B): RS422 cable

ST073-RS485 (C): RS485 cable

ST073-CL (D): 20mA CL cable

Voltage supply
CMX-2x: Shielded cable, M12 5-pin female connector/open end, IP 65
CMX-3x: For cascading, shielded cable, M12 5-pin

female connector/male connector IP 65
Trigger/Synchro
CMX-4x: Shielded cable, M12 5-pin female connector/open end, IP 65
CMX-5x: For cascading, shielded cable, M12 5-pin

female connector/male connector IP 65
Ethernet
CMX-6x: CAT5E cable, M12 D-coded male connector/RJ45 connector
CMX-7x: For cascading, CAT5E cable, 2 x M12 D-coded male connector

Options

S7 Modbus TCP Client Library for S7: Easy use of the Ethernet systems
MSX-E with PLCs

MSX-E 5V-Trigger: Level change of the trigger inputs and outputs to 5 V
MX-Rail (please specify when ordering!), MX-Screw

Phone: +49 7229 1847-0
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info@addi-data.com 113
www.addi-data.com




Database interface software
Ethernet-based, no programming needed

DatabaseConnect
Measurement data stored in databases

Standard Ethernet for easy integration

L]
Ease of use: No programming needed
Processing of measurement data
Filtering of measurement values
A Easy parameterising of MSX-E systems
via website
— B by, .y
A Features Examples of use
Description ¢ Acquisition of machine data, e.g. number of produced
N * Program for storing measurement data in databases pieces, downtime, etc.
on request e Easy to use ¢ Temperature data logger, e.g. in server rooms
e Based on the latest technology (XML, SOAP, etc.) e Documentation of production data and quality para-
. ¢ |deal addition to the MSX-E systems as interface meters in databases
. ‘ between field and IT levels e Company-wide availability of measurement data
\/ ¢ Data transfer via standard Ethernet
* No programming needed Scope of delivery
e Raw data is converted into real values
e Optional filtering of values The program is supplied on a CD-ROM including a quick
installation manual and an online tutorial.
Functions
¢ First Steps First Aid Functions
DatabaseConnect First Steps are easy-to-follow Online help, tutorial, First Steps
instructions for creating a project
¢ Storage function Read further information about the current software
for storing DatabaseConnect projects version on the internet at www.addi-data.com

¢ Parameterisation function
Measurement parameterisation and system configura-
tion via the website of the MSX-E systems

¢ Calculation function
Measurement data is converted into “real values,” e.g.
a 0..10 V standardised signal into fill level [%], pressure
[bar], etc.

¢ Scan function
Easy detection and selection of MSX-E systems present
in the network

¢ Database function
for creating and configuring databases

¢ Data monitoring (Live values)

¢ Error analysis (Log files)

¢ Export as .txt, .csv or .xml files

¢ Direct connection of databases:
MS SQL Server®, mySQL, MS Access®

Licence conditions
e 1PC
* a maximum of 20 MSX-E systems

Extras
¢ Language versions on request
e Multi-user/server licence on request

14 Phone: +49 7229 1847-0 info@addi-data.com AD D | - DATA® ’
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Intelligent Ethernet systems, Software - DatabaseConnect

Specifications \

Program features

DatabaseConnect:
Data processing:

Single-user licence

Measurement data is read, converted, calculated and
stored

Language: English

Other languages on request

Database connection

File format:
Databases:

Axt, .csv, .xml
Microsoft SQL-Server, mySQL, MS Access®
Other databases on request

System features

Memory space:
Processor:
Hard drive:

min. RAM of 512 MB, 1 GB recommended

min. CPU of 700 MHz, 2 GHz recommended

min. HDD of 350 MB

(300 MB for .Net and 50 MB for DatabaseConnect)
Microsoft Windows 2000

Microsoft Windows XP (32-bit)

Microsoft Vista (32-bit)

Microsoft Windows 7 (32-bit)

Linux on request

min. 1024 x 768 pixels

Operating system:

Monitor screen resolution:

MSX-E system compatibility

DatabaseConnect

Use cases

Use Case 1: | If no database is used and none is to be generated,
DatabaseConnect can store the measurement data in
files like for example .txt, .csv or .xml format.

Use Case 2: P | If a database which already exists is to be used (SQL®,
mySQL, etc.), DatabaseConnect stores the measurement
data directly into it.

Use Case 3: P | If a database is not yet available, but the data is to be
stored in one, DatabaseConnect can generate an (open
source) mySQL database and use it.

Data flow with DatabaseConnect

DB
IT level
Ethernet systems DatabaseConnect
compatible
MSX-E1516: Digital I/0 system, 16 digital 1/0 yes
MSX-E1516-NPN:  Digital I/0 system, 16 digital 1/0 on request '
MSX-E1701: Multifunction counter system, digital I/0 on request w DatabaseConnect
MSX-E1711: Multifunction counter system, sin/cos, on request
digital 1/0
MSX-E1721: Multifunction counter system, sin/cos, on request
digital 1/0
MSX-E1731: Multifunction counter system, digital on request
MSX-E1741-1VPP:  Multifunction counter system, digital on request E -
MSX-E3121: Analog input system yes, max. R MSX-E systems
1 kHz/channel
MSX-E3122: Multifunction system, analog I/0 on request
MSX-E3011: Analog input system yes, max.
1 khiz/channel How DatabaseConnect works
MSX-E3021: Analog input system yes, max.
1 kHz/channel A
MSX-E3027: Analog input system yes, max. Field level DatabaseConnect wy IT level
1 kHz/channel MSX-E systems
MSX-E3017: Force distance measurement system on request Raw data Parameterisation of Time stamp
MSX-E3317: Force distance measurement system on request (on data server) the acquisition Channel 1: Fill level in %
MSX-E3211: System for temperature acquisition on request for example Monitoring Channel 2: Pressure in bar
MSX-E3311: System for pressure acquisition on request Channel 1:0...10V
- . i Channel 2: £ 10V
MSX-E3601: System for the acquisition of dynamic on request Channel 20: Fan 1 off
signals
. iciti " Channel 21: Door A open
MSX-E3601-2: :iysrtlglr; for the acquisition of dynamic on request Channel 20: off Database management p
J - Channel 21: on Processing the measure-
MSX-E3711: System for length measurement, 24-bit, on request ek Channel n: humidity in %
simultaneous . . .
Storing the configuration
MSX-E3701-x: System for length measurement on request Channel n: 4...20 mA (backup)
MSX-E3700: System for length measurement on request
MSX-E7511: System for length measurement on request
/ Ordering information
DatabaseConnect

Database interface software, Ethernet-based, no programming needed

Versions
DatabaseConnect
Version 1.1: CD-ROM incl. Quick Installation and online manual

Phone: +49 7229 1847-0
Fax:  +49 7229 1847-222
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INTERFERENCE FREE PC BOARDS

/

Performance and reliability in the industrial environment

NEW

-40 °C to +85 °C

With the sophisticated and reliable ADDI-DATA PC boards, your measurement and automation tasks will be a suc-
cess! High quality products, well thought-out design concepts and robust constitution guarantee a reliable function

of ADDI-DATA PC boards in a harsh industrial environment.

For more than 25 years ADDI-DATA has been developing interference-free
PC boards for industrial measurement and automation and offers a wide
range of solutions for PCI-Express, PCl, CompactPCl Serial and CompactPCl-
bus:

e Digital /0

¢ Analog I/O or multifunction boards

e Serial interfaces

¢ Multifunction counter boards

¢ Motion control boards

For a safe and reliable use in your application, ADDI-DATA PC boards are
protected by numerous protective circuits like optical isolation, filters, pro-
tection against short-circuits etc.

Unique applications due to FPGA technology

A FPGA component has a programmable logic on which you can save your
own algorithms in order to adapt the functionality of the PC board to your
requirements. This adaptation makes your PC board unique and improves
the performance of your applications. The onboard algorithms reduce the
cycle time of signal acquisition and of regulation tasks.

Many ADDI-DATA boards come with a FPGA component. Use the full poten-

tial of your PC board hardware and software resources and thus accelerate
your processes.

Bespoke solutions

Benefit from our know-how and our experience and improve the efficiency
of your application with our customised solutions. We will be glad to help
you - from a small adaptation of a standard product to the complete devel-
opment of a new product.

Examples:

¢ Adaptation of the signal type, for example 12 V instead of 24 V
e Firmware adaptation

o Drivers for specific operating systems

MORE PERFORMANCE WITH ADDI-DATA PC BOARDS

= Simplified application design

= Faster processes through FPGA technology

= High-precision measurement results

= Individual customisation

= Safe investments through long-term availability

116 | Phone: +49 7229 1847-0
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Interference free PC boards

Fast and easy application design

ADDI-DATA PC boards are supplied with an extensive software package for a fast and convenient integration into
your application: the clever driver concept ADDIPACK, a wide range of drivers and samples and a configuration tool
assist you from the beginning.

ADDIPACK: Easy board handling - now available as 64-bit version!

For an easy administration of the boards installed in the PC ADDI-DATA Thus you can easily exchange or add new boards.

has developed a convenient driver system that lists the functionalities of Changes in the functionalities due to exchanges are immediately visible.
all boards inside your PC on a virtual board. This means that you do not An installation of new drivers, for example in case of replacement of PCI
administrate PC boards but functionalities, in principle like a resource. boards by PCI-Express boards, is not necessary.

Virtual Board ADDIDRIVER User
Manager Software functions applications

N

Hardware
functionalities

APCI-3002

16 analog inputs
|
|
|

~
J

API functions Digital control
Data acquisition
Virtual board Analog inputs - LabVIEW
8 digital inputs b_ADDIDATA_GetNumberOfAnaloginputs - .Net

N b_ADDIDATA_GetAnaloginputinformation
16 analog inputs - C
— Digital inputs - G+
40 digital inputs b_ADDIDATA_GetNumberOfDigitalinputs Delphi

b_ADDIDATA_GetDigitallnputinformation

8 digital outputs

NIV

APCI-1564 40 digital outputs o - L?bCVI .
Digital outputs - Visual Basic
— b_ADDIDATA_GetNumberOfDigitalOutputs ; .
32 digital inputs b_ADDIDATA GetDigitallnputinformation VB Script

32 digital outputs

Dasylab

AN AN _

\_

The ADDIPACK concept Supported functionalities
The ADDIPACK software is organised in two parts: ¢ Digital inputs and outputs
ADDIDRIVER (ADDIDATA.DLL): The library contains all ¢ Analog inputs and outputs
API functions for the control of ADDI-DATA boards. e Temperature measurement
Virtual Board Manager: With this program, you can administrate the ® Pressure measurement
functionalities of the virtual board. The program helps you by showing a * Resistance measurement
clear visualisation of the virtual board. ¢ Inductive sensors

¢ Timer/ watchdog/ counter
These two parts are the interface between
ADDI-DATA boards and your application.

Numerous drivers and samples Practical simulation

ADDI-DATA offers 64-bit drivers for Windows 8/7 and XP for numer- In order to simplify the initiation of our boards the drivers come with
ous PCI-Express, PCI, CompactPCl-Serial and CompactPCl boards. numerous programming examples. They allow you to parameterise
64-bit .NET assemblies (for C#.Net and VB.Net) are also available. the inputs and outputs of your process and to simulate it practically.
The 64-bit drivers can be used either in 64-bit or in 32-bit systems. Complete measurement, control and regulation processes can be
Drivers for older operating systems are of course also available. developed fast and easily.

Contact us: Phone: +49 7229 1847-0.
Fast integration in LabVIEW

Drivers for real-time applications LabVIEW drivers are available for numerous ADDI-DATA PC boards.
For time-critical tasks, ADDI-DATA offers real-time drivers for Linux They enable a fast and convenient parameterisation of your measure-
(RTAI extension) and for Windows 32-/64-bit (RTX, VxWorks). ment boards with LabVIEW.
With these drivers, the boards can be easily integrated in real-time
systems. Individual driver adaptations

You cannot find the drivers you need on our website? You need a
Linux drivers driver adaptation for your application? Our experts will be glad to
In the of automation sector, Linux allows an easy and cost-effective advise you. Contact us: Phone: +49 7229 1847-0.

realisation of highly efficient systems. Depending on the board type,
our Linux drivers are available for Kernel 2.4, 2.6 or 3.0.
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PClI EXPRESS BOARDS

PCIZ=>
EXPRESS®

Digital

Watchdog

New! APCle-1500

New!
APCle-1500-12V

APCle-1532-12V

APCle-1532

APCle-1564-5V /
APCle-1564-5V-HS

PCI Express bus

<

FPGA

N | N | APCle-1516

N | SN | APCle-1564

<

N | SN | New! APCle-1016
N | SN | New! APCle-1032
N | SN | New! APCle-2032

N | N\ [ APCle-2200

N | N [ APCle-040

Filter and protective circuits

N

N

A

A
A
A
A

A

Optical isolation

1000V

1000V

1000V

1000V

1000V

1000V 1000V 1000V 1000V

1000V

Digital, 24V /12V/5V

Input channels,
incl. interruptible

16
15

16
15

32
16

32

32 16

24V/12V/I5V

24V 12V

24V | 12V

24V

24V

5V

24V 24V 24V 24V

24V

Output channels, 24V /5V

16,24V

16,24V

8,24V

32,24V

32,5V

32

Output current
per channel

500 mA (typ.)

500 mA (typ.)

500 mA
(typ.)

500 mA (typ.)

50 mA

500 mA

(typ) Relays 2A

Relays 2 A

Relays

16

8

Watchdog / Timer

1 watchdog/timer +
1 timer (12-bit)

1 watchdog/
timer +
1 timer (12-bit)

1 watchdog

1 watchdog/
timer +
1 timer (12-bit)

1 watchdog/
timer +
1 timer (12-bit)

1 watchdog

(8-bit) 1 watchdog

Counter

2x 16-bit| 1 x 16-bit

2 x 16-bit

3x 32-hit

3x 32-bit

Reprogrammable function modules

— Incremental counter,

— 85I synchronous serial interface,

— Counter/timer,

— Pulse acquisition,

— Frequency, pulse width, period duration meas-
urement, PWM

—dig. in- and outputs

— BiSS-B, BiSS-C

— Parallel interface

—New: EnDat 2.2

—New: Sin/Cos ...

Input frequency

Signals

Analog

Analog inputs, 16-bit

Throughput (kHz)

Voltage range

Current inputs (option)

Gain1,2,5,10

Trigger (software / 24 V)

Analog outputs, 16-bit

0-10V/+10V

Current outputs

Serial interfaces (base boards)

Operating mode configuration through SI modules

Software

Current driver list on the web: www.addi-data.com

Page

120

122

| 124 |

126

128

| 130 | 132 | 134 | 136 |

138
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Noise and Serial
vibration eria
Counter Analog Inter-
measure- f *
aces
ment
~ i
— — ™ — — o >
-— N N o o~ ~0 >
o~ -— o 0o ~0 >
< @ < <@ < o
2 o9 @ 2 - @
(&) 200 [&) (&) ENE) o
o [« Wy TR o o [ o
< zZ<< << < z< <
v v v v v v
v v v v v
v v v v v
1000V 500V 500V 500V 1000V optional
4 4 4
1 1 1
24V 24V 24V 24V
4,24V 4,24V 4,24V
65 mA (typ.) | 65mA (typ.) | 65mA (typ.)
1 W_atchdog/ 1 timer 1 w_atchdog/
timer + 16-bit timer +
1 timer (16-bit) 1 timer (16-bit)
4
up to 5 MHz
new:
10 MHz
TTL, RS422,
24V
16/8 SE or 16 /8 SE or
8/4diff. 8/4diff.
100 100
0-10V 0-10V
+10V +10V
0(4)-20 mA 0(4)-20 mA
1,2,5,10 1,2,5,10
v v
8ord 8ord
v v
0-20 mA 0-20 mA
11271418
ports
RS232,
RS422,
RS485, 20
mA CL
140 146 148 150 152 154

*Base Boards

PCl Express boards

Prepared for the future

Realise your future PC-based applications with efficient
and robust PCI Express boards by ADDI-DATA.

The boards of the APCle-xxxx series are intended for use in an industrial
environment: They are equipped with numerous protective circuits like
filters, optical isolation, protection against overvoltage and short-circuits,
etc. Thus they ensure a reliable and smooth operation, particularly in case
of dangerous interferences like voltage peaks or high currents.

With the ADDI-DATA PCl Express boards, you secure your investments in
the long term.

Simplified application design

ADDI-DATA PCl Express boards come with useful software tools for a fast
and convenient integration into your application:

The ingenious driver concept ADDIPACK (see page 117), a wide range of
drivers and samples and a configuration tool assist you from the beginning.

Shorter cycle times through FPGA technology

PCl Express boards with FPGA components reduce the cycle time of signal
acquisition and regulation tasks. Use the full hardware and software capac-
ity of your board and accelerate your processes. In the product overview,
PCl Express boards with FPGA component are indicated.

Upgrade from PCl to PCI Express

Your application is running with ADDI-DATA PCl boards and you would
like to upgrade to PCl Express boards? Our PCl Express follow-up models
are functionally compatible with our PCl boards. Benefit from the new
technologies and the new efficient FPGA components that we have added
to our PCl Express boards.

Any questions on compatibility?

Contact us! +49 7229 1847-0 or per e-mail at info@addi-data.com.

Phone: +49 7229 1847-0 info@addi-data.com 119
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Digital I/0 board, optically isolated,

32 digital inputs and outputs, 24V / 12V, for PCI Express/

e

New!"

PCIZ=>
EXPRESS’

Also for l__'ﬁ'

See APCI-1500, page 158

Also for PC/104-PLUS
see PC104-PLUS1500, page 226

Windows
64/32-bit drivers

3L
LabVIEW™
gi.\}:
LabWindows/CVI™

DASYLab10

‘Data Acqursition System Laboratory

*Preliminary
product information
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Features

e 3 programmable timers/counters

e Connector and software compatible to the digital /0
board APCI-1500 for the PCl bus.

e Monitoring program for testing and setting the board
functions

Inputs

¢ 16 optically isolated digital inputs, 24 V or 12V
(APCle-1500-12V), including 14 interruptible inputs

¢ Reverse voltage protection

e Allinputs are filtered

Outputs

¢ 16 optically isolated digital outputs, 11V to 36 V

e Qutput current per channel 500 mA

e Timer programmable as a watchdog for resetting the
outputs to “0”

¢ Diagnostic report through status register at short-
circuits, overtemperature, voltage drop or watchdog

e Interrupt triggered through watchdog, timer, error

e At Power-On, reset of the outputs to “0”

e Current limit for 16 outputs ~ 3 A typ.

e Short-circuit current per output ~ 1.5 A typ.

o Self-resetting fuse (electronic fuse)

e Overtemperature and overvoltage protection

e 24V power outputs with protective diodes and filters

e Output capacitors against electromagnetic emissions

e External 24 V voltage supply screened and filtered

e Shutdown logic, when the external supply voltage
drops below 7 V

Timer / Watchdog / Counter
e 3 timers respectively counters (16-bit resolution)
1 timer can be used as a watchdog

Protective circuit for the input channels

Peripherals | Board

v Recallyeiaiog
input |
P T EMI filters . |
| and Signal
overvoltage conditioning | }'},
protection

ov |
LT
|
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www.addi-data.com

APCle-1500/ APCle-1500-12V
16 digital inputs, 24 Vor 12V,

including 14 interruptible inputs

16 digital outputs, 11-36 V, 500 mA/channel
Optical isolation 1000 V

Input and output filters

1 watchdog, 3 timers/counters

At Power-0n, the outputs are reset to “0”

Safety features

e Optical isolation 1000 V

e Creeping distance IEC 61010-1

e Protection against fast transients (burst),
overvoltage, electrostatic discharge and
high-frequency EMI

e Separate ground lines for inputs and outputs

Applications

¢ Industrial I/O control

¢ PLC coupling

e Reading of encoder values for process control
¢ Signal switching

¢ Interface to electromechanical relays

¢ ON/OFF monitoring of motors, lights...

e Watchdog/timer e Interface to machines...

Software drivers

A CD-ROM with the following software and programming
samples is supplied with the board.

Standard drivers for:

e Linux

e 32-bit drivers for Windows 8 /7 / Vista / XP / 2000
e Signed 64-bit drivers for Windows 8 /7 / XP

* Real-time use with Linux and Windows on request

Drivers and samples for the following compilers and
software packages:

e .NET

* Microsoft VC++ ¢ Microsoft C

e Borland C++ * Borland C

¢ Visual Basic ® Delphi

e .NET on request

e LabVIEW e LabWindows/CVI ¢ DASYLab ¢ DIAdem

On request:
Further operating systems, compilers and samples.

Driver download: www.addi-data.com/downloads

Protective circuit for the output channels

PeripheralsI Board

24V J_ optical isolation
Output .I Filters
| and | |
overvoltage
| protection | ‘/ |
oV
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PCI Express boards, digital - APCle-1500 / APCle-1500-12V

Specifications*\

Digital inputs Simplified block diagram A
[7%]
Number of inputs: 16 (common ground acc. to IEC 1131-2) - /_\E
Including interruptible inputs: 14 (inputs 1-14) . Oo%
Optical isolation: Through opto-couplers, 1000 V from PC to peripheral 16 digital ] Tyt O
Nominal voltage: 24V (APCle-1500) 12V (APCle-1500-12V) inputs [ |! ] 16 digital %}
Input current at 24 V: at24Vv at12Vv | [ inputs 3
2 mA typ. 1.5 mA typ. ! o | 1S
i : digital v Pro- [N , T
mac v v S| [l o] 7
UH min.: 19V 9V Diagnostic | and | outputs . control
UL max.: 14V 6V output | filters | — logic
UL min.: ov ov I | _optical ¥ —\[I)v'\giti\dllo
Maximum input frequency: 5 kHz (at 24 V version and 12 V version) 37pinD-Sub | ! P Jisolation | w et ||
male connector | _ _ _ _ _ _ (]
Digital outputs
Number of outputs: 16, optically isolated up to 1000 V PCI Express bus
through opto-couplers
Output type: High-side (load to ground) acc. to IEC 1131-2 . . .
Nominal voltage: 24V {APCle-1500) / 12V (APCle-1500-12V) Pin assignment - 37-pin D-Sub male connector
Supply voltage: 11V to 36V, min. 7V (via front connector)
Max. current for 16 outputs: 3Atyp. .
Output current/output: 500 mA typ. Dig.input 2 | 20| @ : ; g:g ::pu:;
Short-circuit current/output Dig.input4 | 211 @ 9Py
Dig. input 6 | 22| @ ®| 3 | Dig. input 5
shutdown at 24V, R_, < 0.1 Q: 1.5A typ. (pulse current) Dig. input 8 | 23| e ®] 4 | Dig. input 7
RDS ON resistance: 0.2 QO max. Dig. input 10 | 24| @ @ 2 g}g»}ﬂpum
Ttch-on time: = —resi : Dig.input 12 [ 25| @ ® ig. inpu
gw!tch on t|_me.. I out=0.5A, load res!stance: 50 ps Dig innut 14 | 26| 0 @] 7 | Dig-nput 13
witch-off time: Tout = 0.5 A, Toad = resistance: 75 pis Dig. input 16 | 27| @ @] 8 | Dig. input 15
Overtemperature (shutdown): 135 °C (output driver) 2Vvext |28]e @] 9 |24Vext
Temperature hysteresis: 75 °C (output driver) (Outputs) OV ext. | 29| @ ® |10 | (Inputs) OV ext.
e R
- Ig. outpu [} .
Timer/watchdog Dig. output6 | 32| @ @13 | Dig. output 5
. o . Dig. output 8 [33| ¢ ® |14 | Dig. output 7
Timer: 3 x 16-bit timer, 1 timer can be used as a watchdog Dig. output 10 34| @ @15 | Dig. output 9
Watchdog: For resetting the outputs to "0” Dig. output 12 35| @ @16 | Dig. output 11
Dig. output 14 |36| @ @ 11; B‘QrOUIPUI E
Dig. 16 |37 L[] ig. output
Safety 19-output Q} 19 | Diagnostic output
Shutdown logic: When the ext. 24 V voltage drops below 7 V:
The outputs are switched off. ADDI-DATA connection
Diagnostics: Status bit or interrupt to the PC _ i
Example 1 ST010/STO11
= i ibili C tion of th t . =T
EMC - Electromagnetic compatibility omecton of e ipouts R E rravio6
The product complies with the European EMC directive. The tests were carried out by screw terminal panels J // =
a certified EMC laboratory in accordance with the norm from the EN 61326 series (IEC W} psup Db
61326). The limit values as set out by the European EMC directive for an industrial connector connector
environment are complied with. The respective EMC test report is available on request.
. . . Example 2 PX0TDG  PXESO00G
Physical and environmental conditions - Connection of the inputs through
PX901-DG screw terminal panels
Dimensions: 149 x 99 mm - Connection of the outputs
System bus: Acc. to PCT Express base specification, tt;"o“ dgh PXSdSOdOTG 1’2'“'0“"“1
Revision 1.0a (PCI Express 1.0a) oard cascadedin 16 retays
Space required: 1-/4-/8-/16-lane PCl Express slot
Operating voltage: + 3.3V from PC sro22
Current consumption: Inputs and outputs inactive 320 mA £10 %, typical A Cascading through
8 inputs/outputs active 400 mA +10 %, typical AN 518500 cable
16 inputs/outputs active 470 mA +10 %, typical
Front connector: 37-pin D-Sub male connector
Temperature range: 0 to 60 °C (with forced cooling)

ST021
APCle-1500
)

D-sub
female
connector connector

PX8500-G

/0rdering information

APCle-1500 / APCle-1500-12V
Digital I/0 board, optically isolated, 32 digital inputs and outputs, 24 V/ 12 V, for PCI Express. Incl. technical description and software drivers.

Versions PX8500-G:  Relay output board for DIN rail, cascadable
T010: le, shiel i irs, 2

APCle-1500: Digital I/0 board, opt. isolated, 32 dig. /O, STo10: SR I L b R [ ET

X STO011: Standard round cable, shielded, twisted pairs, 5 m
APCle-1500-12V: 2D4 \'/tlrlul)/Lgst') OUté)UtS: 1'_3I6 :/ d. 32 dia. /O ST010-S: Same as ST010, for high currents (separate 24 V supply)

CRUERLEEAS - BIEIE (KO DREIE), Gtk ISeItMet, S @i, UCh ST021: Round cable between APCI-1500 and PX8500-G, shielded,
12 V inputs, outputs 11-36 V . .
A . twisted pairs, 2 m
ECESSSIIES ST022: Cable between PX8500-G and PX901-DG or PX9000,

PX901-D: Screw terminal panel, LED status display shielded, 2 m
PX901-DG: Screw terminal panel, LED status display, for DIN rail ST8500: Ribbon cable for cascading two PX8500

PX9000: 3-row screw terminal panel for DIN rail, LED status display

*Preliminary product information
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Digital I/0 board, optically isolated, |
32 digital inputs and outputs, 24V / 12V, for PCI Express/

New!

12 V version

PCIZ=>
EXPRESS’

Also for l__'ﬁ'

See APCI-1500, page 158

Also for CompactPc/™
See CPCI-1500, page 242

Also for CompactPC/®Serial
See CPCls-1532, page 230

Also for PC/104-PLUS
see PC104-PLUS1500, page 226

64/32-bit drivers

=

LabVIEW™

a !.E
LabWindows/CVI™

*Preliminary
product information
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Features

Inputs

¢ 16 optically isolated inputs, 24 V (APCle-1532) or
12 V (APCle-1532-12V) incl. 15 interruptible inputs

e Channel 0 can be used as a 16-bit counter input
(up to 100 kHz)

* Reverse voltage protection

e Allinputs are filtered

Outputs

¢ 16 optically isolated outputs, 11 to 36 V

e Output current per channel 500 mA

e Total current: 3 A typ. (fused through PTC resistor)

e Watchdog for resetting the outputs to “0”

* At Power-On, reset of the outputs to “0”

e Current limit: ~1.5 A per 8 channels (through PTC)

e Short-circuit current per output ~1.5 A typ.

o Self-resetting fuse (electronic fuse)

e Overtemperature and overvoltage protection

e 24V power outputs with protection diodes and filters

e Ext. 24 V voltage supply screened and filtered

¢ Shutdown logic, when the external supply voltage
drops below 7 V

Timer / Counter

¢ 2 timers (12-bit resolution)

e 1 timer can be used as watchdog

e 1 counter

Safety features

e Optical isolation 1000 V

e Creeping distance IEC 61010-1

® Protection against fast transients (burst),
overvoltage, electrostatic discharge
and high-frequency EMI

e Separate ground line for inputs and outputs

Protective circuit for the input channels

Peripherals | Board

2y optica sclation
input |
P T EMI filters . |
Signal
T nal
overvoltage conditioning | }'},
1 protection
OIV -— —
— .
|
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APCle-1532 / APCle-1532-12V

PCl Express interface

16 digital inputs, 24V / 12V,

including 15 interruptible inputs

16 digital outputs, 24 V, 500 mA/channel
Optical isolation 1000 V

Input and output filters

Connection through industry-standard

D-Sub connector

Applications

¢ Industrial I/O control

¢ PLC coupling

¢ Reading of encoder values for process control
e Signal switching

¢ Interface to electromechanical relays

¢ ON/OFF monitoring of motors, lights...

e Watchdog timer

¢ Interface to machines

Software drivers

A CD-ROM with the following software and programming
samples is supplied with the board.

Standard drivers for:

e Linux

e 32-bit drivers for Windows 8 /7 / Vista / XP / 2000
¢ Signed 64-bit drivers for Windows 8 /7 / XP

e Real-time use with Linux and Windows on request

Drivers and samples for the following compilers and
software packages:

e .NET

® Microsoft VC++ ¢ Borland C++

e Visual Basic ¢ Delphi

e LabVIEW e LabWindows/CVI

ADDIPACK functions:
¢ Digital input ¢ Digital output  Watchdog

e Timer ¢ Counter

On request:
Further operating systems, compilers and samples.

Driver download: www.addi-data.com/downloads

Protective circuit for the output channels

PeripheralsI Board

24V J_ optical isolation
Output .I Filters
| and | |
overvoltage
| protection | “4 |
oV
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PCI Express boards, digital - APCle-1532 / APCle-1532-12V

Specifications*\

Digital inputs Simplified block diagram /\i"
Number of inputs: 16 digital inputs, - /_\ﬁ
(common ground channel 0 can be used as a 16-bit counter input . O%
acc. to [EC 1131-2) (up to 100 kHz) 16 digita Feoeos o oy
Interruptible inputs: 15 channels (channel 1 to 15) inputs [ [ 1_, 16 digital s
Optical isolation: 1000 V through opto-couplers, from PC to peripheral 1 ; inputs g
Nominal voltage: 24V (APCle-1532) 12V (APCle-1532-12V) i . ! 1S
Input current: at24Vv at 12V (APCle-1532-12V) 16 digital v rree R v
leannel 0or0-1: 6.6 mA typ. 3.2 mA typ. outputs 1 :Ier?l::'tes  liedgul| T T Opfo-coupler | =
Channel 1-15 or 2-16: 2 mA typ. 1.5 mA typ. Diagnostic | and i outputs | W control
Input frequency (max.): at2av at 12V (APCle-1532-12V) output } filters I . logic
Channel 0 or 0-1: 100 kHz 100 kHz I ] oOptical  § - Digital /0
Channel 1-15 or 2-16: 5 kHz 5 kHz 37-pinD-Sub | ! D fSOlation N res ~Watchded
Logic input levels: at24V at 12 V (APCle-1532-12V) S [T "0
UH (max.): 30V 16V
UH (min.): 19V 9V
uL (max.): 14V 6V PClI Express bus
UL (min.): ov ov
Filters/protective circuit: Tnput filters, transil diode, RC filters, Z diode, opto-couplers

Pin assignment - 37-pin D-Sub male connector

Digital outputs )
Number of outputs: 16 digital outputs Dig. input 1 |20{e ®] 1 | Dig.input 0
Output type: High-side (load to ground) acc. to IEC 1131-2 B‘g- !”Puzg 5; ° ; B:g: mgﬂ:ﬁ
Optical isolation: 1000 V (through opto-couplers), from PC to peripheral DEZ EﬂSﬂr 7 |25fe |2 Dig. input 6
Nominal voltage: 24V Dig. input 9 |24 @ ®| > | Dig. input 8
Supply voltage range: Tt036V Big- ‘”PU: g %2 ° g g:g' :ggﬂ} lg
Current limit: 1.5 A per 8 channels (through PTC) D:g: :ggﬂt 15 |27 : o] 8 | Dig. input 14
Output current per output: 500 mA (typical) 24Vext. |28]e ®| 9|24 Vext.
Short-circuit current per output: 1.5 A (typ.) pulse current (OUtB&JtS) OIV et><l1 gg . : 11(1) (El)?guéz)tgaé 8""
shutdown at 24V, R <0.1 Q D:g: gﬂtgﬂw 31| e @12 | Dig. cutput 2
RDS ON resistance: max. 0.2 Q at 25 °C Dig. output 5 |32| ¢ ®|13 | Dig. output 4
Switch-on time: Tout=0.5 A, Toad = resistance: 50 ps Dig. output7 |33/ e 9 Jg 8:9' g‘::pﬁtg
Switch-off time: Tout=0.5 A, Toad = resistance: 75 ps D.Dg;,gbatﬁgﬁ? gé ool Dig: OUtht 10
Overtemperature (shutdown): 135 °C (output driver) Dig. output 13 |36| e ®]17 | Dig. output 12
Temperature hysteresis: 15 °C (output driver) Dig. output 15 |37| @ ®]18 | Dig. output 14
Ql 19 | Diagnostic output
Timer/watchdog
Timer: 2 X 12-bit timers, 1 up to 4095 ps, ms, s .
1 timer can be used as watchdog. ADDI-DATA connection
Safety Example 1
Shutdown logic (V¢ diagnostic): When the ext. 24 V voltage drops below 7 V: Connection of the inputs and outputs
The outputs are switched off. through screw terminal panel PX901-D
Watchdog: For resetting the outputs to "0” sToto/sTont .
Common diagnostics: For all 76 channels at overtemperature of one channel APCle-1532 @ y jg or
EMC - Electromagnetic compatibility oo o5t i )
emale male
The product complies with the European EMC directive. The tests were carried out by connector connector
a certified EMC laboratory in accordance with the norm from the EN 61326 series (IEC ]
61326). The limit values as set out by the European EMC directive for an industrial il
environment are complied with. The respective EMC test report is available on request. Example 2
n n —-— Connection of the inputs stz (¢
Physical and environmental conditions through screw terminal S0 | oo
Dimensions: 149 x 99 mm panel PX901-DG D-5ub in 16 elays connector
System bus: Acc. to PCl Express base specification, Connection of the outputs connector PX901-D
i Revision 1.0a (PCI Express 1.0a) through relay output board PX8500-G i
Space required: 1-/4-/8-/16-lane PCl Express slot
Operating voltage: +3.3Virom PC sto21
Current consumption: Inputs and outputs inactive 320 mA + 10 %, typical &
8 inputs and outputs active 400 mA = 10 %, typical APCler1s32
16 inputs and outputs active 470 mA + 10 %, typical sub D-5ub X500
Front connector: 37-pin D-Sub male connector connector connector :
Temperature range: 0 to 60 °C (with forced cooling)

/0rdering information

APCle-1532 / APCle-1532-12V
Digital I/0 board, optically isolated, 32 digital inputs and outputs, 24 VV / 12 V, for PCI Express. Incl. technical description and software drivers.

APCle-1532: 16 inputs, 24 V, 16 outputs, 11-36 V, 1 counter ST010: Standard round cable, shielded, twisted pairs, 2 m
APCle-1532-12V: 16 inputs, 12V, 16 outputs, 11-36 V, 1 counter STO011: Standard round cable, shielded, twisted pairs, 5 m

. ST010-S:  Same as STO10, for high currents
Accessories ST021: Round cable between APCle-1532 and PX8500-G,
PX901-D: Screw terminal panel, LED status display shielded, twisted pairs, 2 m
PX901-DG: Screw terminal panel, LED status display, for DIN rail ST022: Round cable between PX8500-G and PX901
PX9000: 3-row screw terminal panel for DIN rail, or PX9000, shielded, 2 m

with LED status display ST8500: Ribbon cable for cascading two PX8500-G

PX8500-G: Relay output board for DIN rail, cascadable

*Preliminary product information
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Digital I/0 board, optically isolated,
16 digital inputs and outputs, 24V, for PCI| Express J

PCIZ=>
EXPRESS’

Features

Also for P&’ 3

See APCI-1516, page 160

Windows .
64/32-bit drivers .

Inputs

8 optically isolated inputs, 24 V
Reverse voltage protection
All inputs are filtered

Outputs

8 optically isolated outputs, 11 to 36 V

Output current per channel 500 mA

Total current: 1.5 A typ.

(fused through PTC resistor)

Watchdog for resetting the outputs to”0"

At Power-On, reset of the outputs to “0”

Current limit: ~ 1.5 A per 8 channels (through PTC)
Short-circuit current per output ~1.5 A typ.
Self-resetting fuse (electronic fuse)
Overtemperature and overvoltage protection
24V power outputs with protection diodes and filters
External 24 V voltage supply screened and filtered
Shutdown logic, when the external supply voltage
drops below 7 V

Safety features

. .

T :

LabVIEW™

LabWindows/CVI™

Phone: +49 7229 1847-0
Fax:
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Optical isolation 1000 V

Creeping distance IEC 61010-1

Separate ground line for inputs and outputs
Protection against fast transients (burst), overvoltage,
electrostatic discharge and high-frequency EMI
Watchdog for the outputs

Protective circuit for the input channels
Peripherals | Board

24V optlcal |solat\on

|
input 1+ -
. EMI filters .
| and Signal
overvoltage conditioning
protection
oV ]

H e
|

info@addi-data.com
www.addi-data.com

APCle-1516

PCl Express interface

8 digital inputs, 24 V

8 digital outputs, 24 V, 500 mA/channel
Optical isolation 1000 V

Input and output filters

Connection through industry standard

D-Sub connector

Applications

¢ Industrial I/O control

¢ PLC coupling

¢ Signal switching

¢ Interface to electromechanical relays

Software drivers

A CD-ROM with the following software and programming

samples is supplied with the board.

Standard drivers for:

e Linux

e 32-bit drivers for Windows 8 /7 / Vista / XP / 2000
¢ Signed 64-bit drivers for Windows 8 /7 / XP

¢ Real-time use with Linux and Windows on request

Drivers and samples for the following compilers and

software packages:

e NET

¢ Microsoft VC++ ¢ Borland C++
e Visual Basic ¢ Delphi

e LabVIEW ¢ LabWindows/CVI

ADDIPACK functions:
¢ Digital input e Digital output ¢ Watchdog

On request:
Further operating systems, compilers and samples.

Driver download: www.addi-data.com/downloads

Protective circuit for the output channels

PeripheralsI Board

24V .I_ optical isolation
Output , | Filters
| and
overvoltage
| protection

ADDI-DATA )
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PCI Express boards, digital - APCle-1516

Specifications \

Digital inputs Simplified block diagram /\i”
Number of inputs: 8 digital inputs - /_\ﬁ
(common ground - O%
acc. to [EC 1131-2) 8 digital roooes i 5! [aR0]
Optical isolation: 1000 V through opto-couplers, from PC to peripheral inputs__ [} L Jedgal | 8
Nominal voltage: 24V ! l inputs g
Input current: Channel 0-7: 2 mA at 24V, typical - " pro- i :?1
Input frequency (max.): Channel 0-7:  5kHzat24V m'pgl'fél i tective | sdigial | T T Opfo-coupler | m
Logic input levels: UH (mgx.).: 30V vgstc | | ";:‘:’ = utputs | 1 FPGA
UH (min.): 19V output p filters 3 T [] logic
Wiy oV T s
) 37-pinD-Sub ! i isolation  n )
Filters/protective circuit: Input filters, transil diode, male connector f . __ |
RC filters, Z diode, opto-couplers
PCl Express bus
Digital outputs ’
Number of outputs: 8 digital outputs Pin assignment - 37-pin D-Sub male connector
Output type: High-side (load to ground) acc. to IEC 1131-2
Optical isolation: 1000 V (through opto-couplers), from PC to peripheral
Nominal voltage: 24V Dig. input 1 ZOG 1| Dig. input 0
Supply voltage range: 11t036V Dig. input 3 |21 o: § 3:9- mpﬂ:i
Current limit: 1.5 A for all channels (through PTC) 3131 :qmg g :0 4 Dig: mgulﬁ
Output current per output: 500 mA (typical) 24le ®| 5
Short-circuit current per output 1.5 A (typ.) pulse current %2 : : g
shutdown at 24V, R _<0.1Q 27le o] &
RDS ON resistance: max. 0.2 Q at 25 °C 24Vext. [28|e ®f 9|24 Vext.
Switch-on time: lout=0.5 A, load = resistance: 50 ps (O“tgfts)ogtv ftxﬁ gg ° 11(1) g?g uéz)tgaé o
Switch-off time: lout=0.5 A, load = resistance: 75 ps Dig: outguw 31 : 8|12 Dig. output 2
Overtemperature (shutdown): 135 °C (output driver) Dig. output 5 |32| ¢ ®|13 | Dig. output 4
- - Dig. output 7 |33| e ®|14| Dig. output 6
Temperature hysteresis: 15 °C (output driver) 34| o ®]15
35| ¢ ®]16
Safety Moo 18
|19 | Diagnostic output
Shutdown logic (V¢ diagnostic): When the ext. 24 V voltage drops below 7 V: K‘ ’ ?
The outputs are switched off.
Watchdog: For resetting the outputs to “0"
Time units: 1 up to 4095 ps, ms, s ADDI-DATA connection
Diagnostics: Common Diagnostics for all 8 channels at
overtemperature of one channel Example 1 PX9000
Connection of the inputs and outputs 0
EMC - Electromagnetic compatibility through screw terminal panel oot
The product complies with the European EMC directive. The tests were carried out by sTororsTon E] L _
a certified EMC laboratory in accordance with the norm from the EN 61326 series (IEC APCle-1516 E Xg or
61326). The limit values as set out by the European EMC directive for an industrial // . .
environment are complied with. The respective EMC test report is available on request. Dsub D-sub
connector connector
Physical and environmental conditions H
SDirr:ensi;)ns: '1A49 );9?’31? . — Example 2 ﬂ gy
stem bus: cc. to xpress base specification, : : sT022
! Revision 1.0a F()PCI Expressp1 .0a) C}? nnec:on of the |r.1pu|t * g ST8500 | D-Sub
Space required: 1-/4-/8-116-lane PCI Express slot through screw termina T
Operating voltage: + 3.3V from PC panel PX901-DG omae
Current consumption: Inputs and outputs inactive 320 mA =+ 10 %, typical Connection of the outputs preae
8 inputs and outputs active 400 mA = 10 %, typical through relay output board PX8500-G ﬂ
Front connector: 37-pin D-Sub male connector
Temperature range: 0 to 60 °C (with forced cooling) stozt D
APCle-1516 @ // @
D-Sub D-sub L
ot cometior PYESIOG
/ Ordering information
APCle-1516
Digital I/0 board, optically isolated, 16 digital inputs and outputs, 24 V, for PCI Express. Incl. technical description and software drivers.
Accessories ST010: Standard round cable, shielded, twisted pairs, 2 m
PX901-D:  Screw terminal panel, LED status display STO11: Standard round cable, shielded, twisted pairs, 5 m
PX901-DG: Screw terminal panel, LED status display, for DIN rail ST010-S: Same as ST010, for high currents
PX9000:  3-row screw terminal panel for DIN rail, ST021: Round cable between APCle-1516 and PX8500-G,
with LED status display shielded, twisted pairs, 2 m
PX8500-G: Relay output board for DIN rail, cascadable ST022: Round cable between PX8500-G and PX901

or PX9000, shielded, 2 m
ST8500: Ribbon cable for cascading two PX8500-G
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Digital I/0 board, optically isolated,
64 digital inputs and outputs, 24V, for PCI Express /

PCIZ=>
EXPRESS’
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Also for .__-ﬁ'

See APCI-1564, page 162

Windows
64/32-bit drivers

o

on request

=

LabVIEW™
on request

*Preliminary
product information
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Features

Inputs

e 32 optically isolated inputs, 24V,
incl. 16 interruptible inputs

e Channels 0-2 can be used as 32-bit counter inputs
(up to 500 kHz)

* Reverse voltage protection

e Allinputs are filtered

Outputs

e 32 optically isolated outputs, 11 to 36 V

e Output current per channel 500 mA

e Total current: 3 A typ. (fused through PTC resistor)

* Watchdog for resetting the outputs to “0”

e At Power-On, reset of the outputs to “0”

e Current limit: ~1.5 A per 8 channels (through PTC)

e Short-circuit current per output ~1.5 A typ.

o Self-resetting fuse (electronic fuse)

e Overtemperature and overvoltage protection

e 24V power outputs with protection diodes and filters

e Ext. 24 V voltage supply screened and filtered

¢ Shutdown logic, when the external supply voltage
drops below 7 V

Timer / Watchdog / Counter

e 2 timers (12-bit), of which one can be used as
a watchdog

e 3 counter (32-bit)

Safety features

e Optical isolation 1000 V

e Creeping distance IEC 61010-1

e Protection against fast transients (burst),
overvoltage, electrostatic discharge
and high-frequency EMI

e Separate ground line for inputs and outputs

Protective circuit for the input channels
Peripherals | Board

24V optlcal |so|at|on

|
input H § |
EMI filters .
| and Signal
overvoltage conditioning
| protection
oV } -
(L

info@addi-data.com
www.addi-data.com

APCle-1564
PCIl Express interface

32 digital inputs, 24V,

including 16 interruptible inputs

32 digital outputs, 24 V, 500 mA/channel
Optical isolation 1000 V

Input and output filters

Connection through industry-standard

D-Sub connector

Applications

¢ Industrial I/O control

¢ PLC coupling

¢ Signal switching

¢ Interface to electromechanical relays
* Automatic test equipment

¢ ON/OFF monitoring of motors, lights...
e Watchdog timer

Software drivers

A CD-ROM with the following software and programming
samples is supplied with the board.

Standard drivers for:

e Linux

e 32-bit drivers for Windows 8 /7 / Vista / XP / 2000
¢ Signed 64-bit drivers for Windows 8/7 / XP

e Real-time use with Linux and Windows on request

Drivers and samples for the following compilers and
software packages:

e CH#NET, C

On request:
Further operating systems, compilers and samples.

Driver download: www.addi-data.com/downloads

Protective circuit for the output channels

PeripheralsI Board

24V J— opt\cal |solat|on

Output .I Filters
| and
overvoltage
| protection
oV

ADDI-DATA )

SPIRIT OF EXCELLENCE



PCI Express boards, digital - APCle-1564

Specifications*\

Digital inputs _Simplified block diagram A
1]
Number of inputs: 32 digital inputs, /_\ﬁ
(common ground channel 0-2 can be used as 32-bit counter inputs O%
acc. to IEC 1131-2) (up to 500 kHz) 32 dtwgha\ Ribbon cable, supplied with the board, (A NN}
Interruptible inputs: 16 channels (channel 4 to 19) npu 5_ Al A i ey
Optical isolation: 1000 V through opto-couplers, from PC to peripheral =
Nominal voltage: 24V gu‘i‘gu'ﬁ‘
Input current: Channel 0-3: 6.6 mA at 24V, typical it Lt
Channel 4-31: 2 mA at 24V, typical gm‘pgu'ﬁ B digia
Input frequency (max.): Channel 0-2: 500 kHz at24Vv 8 diaitl g
Channel3-31:  SkHz  at24V outputs e oo e
Logic input Tevels: UH (max.): 30V /3.7 mA, typical (channel 4-31) 8 digital ; o o connector
UH (min.): 19V /1 mA, typical (channel 4-31) outputs ' - D[P Bxpress |
UH (max.): 30V /11 mA, typical (channel 0-3) g | o | e |-
UH (min.): 19V /3.4 mA, typical (channel 0-3) (Onﬁe&a,e @
UL (max.): 14V /0.1 mA, typical
UL (min.): 0V/0mA, typical PCI Express bus
Filters/protective circuit: Tnput filters, transil diode,
RC filters, Z diode, opto-couplers
_— Pin assignment - 37-pin D-Sub male connector
Digital outputs
Number of outputs: 32 digital outputs Inputs Outputs
0utput Type: ' High-side (load to ground) acc. to IEC 1131-2 ] courterimput 1 |20(@ 8] 1| counterinput0 Dig. output 1 | 20{@ @ 1| Dig. output 0
Optical isolation: 1000 V (through opto-couplers), from PC to peripheral Dig.input3 |21 e @| 2 | Counter input 2 Dig. output 3 |21 e @ 2| Dig. output 2
- Dig.input 5 | 22| @ ®| 3 | Dig.input4 Dig. output 5 |22| @ @] 3 | Dig. output 4
Nominal voltage: 24V Dig.input7 2310 8 é g!g.mpu:g Dig.ouput7 |23[0 @ g ng Ou:pu:g
Supply voltage range: TTto36V ot 15615 ] 6 | big it 10 ot %[ o] & |vig-cuput 10
Current limit: 1.5 A per 8 channels (through PTC) Dig.input 13 | 26 .: ; B:gmm Dig.output 13 {26 .: ; g:g gmm
0utput_cur_rent per output: 500 mA (typical) "'9"%‘3 5; :: wg gﬁg f oo ”53"5213 g :: wg é‘SE ot
Short-circuit current per output: :higé%z.)agglzci/c;rreitm o o it 17 [0 :: 1 | Dig-nput 16 vy ount 7 | nfa8 12 |Di ot 15
, Rgag< 0- Dig. input 19 {31 @ ig. inpu Dig. output 19 |31] @ ig. outpu
RDS ON resistance: 020at25°C EESEe £ I s R L1 (M (PR e
Switch-on time: lout =0.5A, load = resistance: 50 ps Dig.input 2 |34 34 I g;g»::m{%g Dig.ouput 25 |34 o @15 g:g g::gdtgg
Switch-off time: Tout = 0.5 A, Toad = resistance: 75 ps oig inout 20 | 36| @ @{17 | oig-input 28 Do o 20 |32 o]7 | ig output 28
Overtemperature (shutdown): 135 °C (output driver] et 19 | Reicomenes D8 OUB3T (370 8D a2
Temperature hysteresis: 15 °C (output driver) ~J
Timer/watchdo ;
. / g . ADDI-DATA connection
Timer: 2 x 12-bit, 1 x programmable as watchdog from 1 ps to E 1
xample 1:
4095 - Connection of the inputs ; STo10/51017 PX901-DG
Saf (Ribbon cable) Proot-
afety - Connection of the outputs Ribbon cable Rsub Db PX9000
Shutdown logic (Vcc diagnostic): When the ext. 24 V voltage drops below 7V, through screw terminal delivered connector  connector
the outputs are switched off. panel PX901-DG or PX9000 with the board T
Watchdog: For resetting the outputs to "0" STo10/5T011 PX901-DG
Common diagnostics: For all 76 channels at overtemperature of one channel 0 APCle-1564 Y or
. L R Sy D-Sub PX9000
EMC - Electromagnetic compatibility commecor WM -ﬁ?&%m oy
The product complies with the European EMC directive. The tests were carried out by PX8500.G PXB500-G
a certified EMC laboratory in accordance with the norm from the EN 61326 series (IEC
61326). The limit values as set out by the European EMC directive for an industrial Example 2:
environment are complied with. The respective EMC test report is available on request. Connection of the outputs
- - — with relay output board PX8500-G
Physical and environmental conditions cascaded in 32 relays
Dimensions: 168 x 99 mm
System bus: Acc. to PCI Express base specification, Cascading with ST8500 cable
Revision 1.0a (PCI Express 1.0a) D-Sub- STO?Z
Space required: 1-/4-18-/16-lane PCI Express slot omale
Operating voltage: + 3.3V from PC DSb xp
Current consumption: Inputs and outputs inactive 340 mA +10 %, typical ST010/ST011 connector l:l@
inputs and outputs active 590 mA £10 %, typical APCle-1564 _@ X1
Front connector: 37-pin D-Sub male connector DSub~ D-Sub 7
Temperature range: 0o 60 °C (with forced cooling) o PXB500.G PX8500-G
/ Ordering information
APCle-1564
Digital I/0 board, optically isolated, 64 digital inputs and outputs, 24 V, for PCI Express.
Incl. technical description and software drivers.
Accessories ST010: Standard round cable, shielded, twisted pairs, 2 m
PX901-D:  Screw terminal panel, LED status display STO11: Standard round cable, shielded, twisted pairs, 5 m
PX901-DG: Screw terminal panel, ST010-S:  Same as ST010, for high currents
LED status display, for DIN rail ST022: Round cable t?etween PX8500-G and PX901
PX9000: 3-row screw terminal panel or PX9000, shielded, 2 m
for DIN rail, with LED status display ST8500: Ribbon cable for cascading two PX8500-G
PX8500-G: Relay output board for DIN rail, cascadable
*Preliminary product information
Phone: +49 7229 1847-0 info@addi-data.com 127

Fax: +49 7229 1847-222 www.addi-data.com



Digital I/0 board, optically isolated,
64 digital inputs and outputs, 5V, for PCI Express /

PCIZ=>
EXPRESS’
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Also for .__-ﬁ'

See APCI-1564, page 164

Windows
64/32-bit drivers

.

on request

=

LabVIEW™
on request

*Preliminary
product information

Features

Inputs

e 32 optically isolated inputs, 5V,
incl. 16 interruptible inputs

e Channels 0-2 can be used as 32-bit counter inputs
(up to 500 kHz)

* Reverse voltage protection

e Allinputs are filtered

Outputs
e 32 optically isolated outputs, 5V
APCl-e1564-5V: Open Collector outputs

APCle-1564-5V-HS:  High-Side outputs
e Output current per channel 50 mA
e Watchdog for resetting the outputs to “0”
e At Power-On, reset of the outputs to “0”
e Current limit: ~0.5 A per 8 channels (through PTC)
¢ Short-circuit current per output ~0.5 A typ.
o Self-resetting fuse (electronic fuse)
e Overtemperature and overvoltage protection
e External voltage supply screened and filtered

Timer / Watchdog / Counter

e 2 timers (12-bit), of which one can be used as
a watchdog

e 3 counter (32-bit)

Safety features

e Optical isolation 1000 V

e Creeping distance IEC 61010-1

e Protection against fast transients (burst),
overvoltage, electrostatic discharge
and high-frequency EMI

e Separate ground line for inputs and outputs

Protective circuit for the input channels
Peripherals | Board

|
5y optical isolation

mput M T 7
npu EMI filters
| and Signal
overvoltage conditioning
| protection
oV } ||
i
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APCle-1564-5V / APCle-1564-5V-HS

PCI Express interface

32 digital inputs, 5V,

including 16 interruptible inputs

32 digital outputs, 5V, 50 mA/channel,
Open Collector (5V) or High-Side (5V-HS)

Optical isolation 1000 V

Input and output filters

Connection through industry-standard

D-Sub connector

Applications

Industrial 1/0 control

PLC coupling

Signal switching

Interface to electromechanical relays
Automatic test equipment

ON/OFF monitoring of motors, lights...
Watchdog timer

Software drivers

A CD-ROM with the following software and programming
samples is supplied with the board.

Standard drivers for:

Linux

32-bit drivers for Windows 8 /7 / Vista / XP / 2000
Signed 64-bit drivers for Windows 8 /7 / XP
Real-time use with Linux and Windows on request

Drivers and samples for the following compilers and
software packages:

C#.NET, C

On request:
Further operating systems, compilers and samples.

Driver download: www.addi-data.com/downloads

Protective circuit for the output channels

Peripherals , Board

5y .l— optlcal |so|at\on

Output !_ Filters
| and
overvoltage
| protection
H—
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Specifications*\

Digital inputs
Number of inputs:

(common ground
acc. to IEC 1131-2)

PCI Express boards, digital - APCle-1564-5V / APCle-1564-5V-HS

32 digital inputs,
channel 0-2 can be used as 32-bit counter inputs
(up to 500 kHz)

Interruptible inputs:

16 channels (channel 4 to 19)

Simplified block diagram

/\il)
A
_g
0w

Optical isolation: 1000 V through opto-couplers, from PC to peripheral 32 digital Ribbon cable, supplied with the board,

Nominal voltage: 5V inputs 40-pin to 37-pin D-Sub male connector

Input current: Channel 0-3: 8.5 mA at5V, typ. - _
Channel 4-31: 5.9 mA at5V, typ. 8 digital T -~ FPGA )| - - -

Input frequency (max.): Channel 0-3: 500kHz  at5V outputs ! Do || control - g
Channel 4-31:  5kHz at5v s diatl o ot [ e Il et =R

Logic input Tevels: UH (max.): 6V / 7.8 mA typ. (channel 4-37) outpguts L 121,]|- Watchdog s Inputs |1 5. digital
UH (min.): 4V | 41 mA typ. (channel 4-31) - B 187 -Counter — [[187] 031 iz} |
UH (max.): 6V /11.5 mA typ. (channel 0-3) gu‘i‘gu"g L 12 - Timer 121
UH (min.): 4V | 5.6 mA typ. (channel 0-3) P 3 1o o : 40-pin male
UL (max.): 2V / 0.8 mA typ. (channel 4-31) 8 digital ; » Lo ' connector
UL (max.): 2V / 1.1 mA typ. (channel 0-3) outputs D , = Pﬂtgfgrfess - l
UL (min.): 0V / 0 mA typ. %7;’;3” e [l em==t ‘

Filters/protective circuit: Input filters, transil diode, c(;nﬁec%ar ¢ %
RC filters, Z diode, opto-couplers

S PCI Express bus

Digital outputs ’

Number of outputs: 32 digital outputs

Output type: APCle-1564-5V:  Open Collector

APCle-1564-5V-HS: High-Side (load to ground)
acc. to [EC 1131-2
1000 V (through opto-couplers), from PC to peripheral

Pin assignment - 37-pin D-Sub male connector

Optical isolation:

Nominal voltage: 5V Inputs Outputs
Supply voltage range: 5 to 12V (5V-Version) )

5 to 35V (5V-HS-Version) Counter input 1 1| Counterinput 0 Dig. output 1 |20{@ ®| 1 | Dig. output 0

Current imit; 0.5 A (typ.) per 8 channels (through PTC) Big-inputg § [C)_“;”’;;;’u""gmz Dig. output 3 | 21 l: g B:ggﬁigﬁ:i

o : ig. input . Dig. output 5 | 22| @ g

Output current per output: 50 mA (typical) Dig. ingut7 4 | Dig. input 6 Dig. outguﬂ 23|e®| 4 |Dig output6
Short-circuit current per output: 0.5 A (typ.) Dig. input 9 5 | Dig. input 8 Dig. output 9 | 24| e @] 5 | Dig. output 8
Dig. input 11 g B}g-!nputlg Dig. output 11 | 25| @ ® s gyg- output}g

i Dig.input 13 | 26| @ ® ig. input Dig. output 13 | 26| @ ® ig. output
TlmerlwatCthQ Dig. input 15 | 27| @ ®] 8 | Dig. input 14 Dig. output 15 27| @ @] 8 D‘g-output*M

Timer: 2 x 12-bit, 1 x programmable as watchdog from 1 ps to GNDO [28|@ @]9 | GND1 Ext. voltage* | 28| @ @] 9 | Ext.voltage

2095 GND3 |29]e @10 G‘ND_Z GND |29]e @10 GND

s Dig.input 17 30| @ ®|'1 | Dig.input 16 Dig. output 17 | 30| @ ® |1 | Dig. output 16
Dig.input 19 31| ®|!2 | Dig. input 18 Dig. output 19 |31 @ ® |12 | Dig. output 18
Safety Dig.input 21 |32 @ ®|!3 | Dig. input 20 Dig. output 21 | 32| @ ® |13 | Dig. output 20
Dig. input 23 |33 ® |14 | Dig. input 22 Dig. output 23 | 33| e @4 | Dig. output 22
Watchdog: For resetting the outputs to “0" Dig. input 25 |34 e ® !5 | Dig. input 24 Dig. output 25 |34| @ @15 | Dig. output 24
Common diagnostics: For all 16 channels at overtemperature of one channel Dig. input 27 |35| @ ®16 | Dig.input 26 Dig. output 27 |35 e ®|16 | Dig. output 26
Dig. input 29 |36|e ® 11; B}Q-WPU‘ %g Dig. output 29 36| e ® g B‘_g- output gg

_ : ihili Dig. input 31 (37| @ ® ig. input Dig. output 31 |37| @ @ ig. output
EMC EleCtromagnetlc Compatlblllty 91 \.119 Not connected g-0up \.119 not connected

The product complies with the European EMC directive. The tests were carried out by
a certified EMC laboratory in accordance with the norm from the EN 61326 series (IEC
61326). The limit values as set out by the European EMC directive for an industrial
environment are complied with. The respective EMC test report is available on request.

* 5V-version (Open Collector): 5to 12V
5V-HS-version (High-Side):  5to 35V

Physical and environmental conditions

168 x 99 mm

Acc. to PCl Express base specification,
Revision 1.0a (PCI Express 1.0a)
1-/4-/8-/16-lane PCl Express slot

Dimensions:
System bus:

ADDI-DATA connection

ST010/ STO11 0

Space required:

Connection of the inputs

Operating voltage: + 3.3V from PC (ribbon cable) @ / ! PX901-2G
Current consumption: Inputs and outputs inactive 340 mA = 10 %, typical through screw terminal Ribbon cable Dsup ~ Dsyb
inputs and outputs active 590 mA =+ 10 %, typical | delivered connector - connector
pane with the board

Front connector:
Temperature range:

37-pin D-Sub male connector
0 to 60 °C (with forced cooling)

Connection of the outputs

ST010/STO11 0
APCle-1564-5V // i PX901-ZG

through screw terminal 40-pi DSub DSt
panel connector onnector  connector

/Ordering information

APCle-1564-5V / APCle-1564-5V-HS
Digital I/0 board, optically isolated, 64 digital inputs and outputs, 5V, for PCI Express.
Incl. ribbon cable, technical description and software drivers.

Accessories

PX901-ZG: Screw terminal panel for DIN rail

ST010: Standard round cable, shielded, twisted pairs, 2 m
STO11: Standard round cable, shielded, twisted pairs, 5 m

Versions
APCle-1564-5V: 64 digital I/0, 5V, Open Collector outputs
APCle-1564-5V-HS: 64 digital I/0, 5V, High-Side outputs

*Preliminary product information
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Digital I/0 board, optically isolated,
16 digital inputs, 24V, for PCI Express

APCle-1016
PCI-Express interface
16 digital inputs, 24V
Optical isolation 1000 V

PCIZ=>
EXPRESS’

Input filters
Reverse voltage protection

Connection through industry-standard

D-Sub connector

Features Software drivers
e Connector and software compatible to the digital /O A CD-ROM with the following software and programming
board APCI-1016 for the PCl bus. samples is supplied with the board.
Inputs Standard drivers for:
¢ 16 optically isolated digital inputs, 24 V e Linux
Also for il * Reverse voltage protection e 32-bit drivers for Windows 8 /7 / Vista / XP / 2000
See APCI-1016, page 168 e Allinputs are filtered ¢ Signed 64-bit drivers for Windows 8 /7 / XP

e Real-time use with Linux and Windows on request
Safety features

¢ Optical isolation 1000 V On request:
¢ Creeping distance IEC 61010-1 Further operating systems, compilers and samples.
e Protection against fast transients (burst),

overvoltage, electrostatic discharge and Driver download: www.addi-data.com/downloads

high-frequency EMI

== Applications

Windows ¢ Industrial /0 control
64/32-bit drivers ¢ PLC coupling
¢ Signal switching
¢ Interface to electromechanical relays
e ON/OFF monitoring of motors, lights...
¢ Interface to machines

on request

Protective circuit for the input channels

Peripherals | Board

2y optica sclation
input |
P T EMI filters . |
Signal
T nal
overvoltage conditioning | }'},
1 protection
OIV -— —
— .

*Preliminary
product information |
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PCl Express boards, digital - APCle-1016

Specifications*\

Digital inputs Simplified block diagram /\i"
Number of inputs: 16 - /_\ﬁ
(commonground - O%
acc. to IEC 1131-2) s | e & ou
Optical isolation: Through opto-couplers, 1000 V from PC to peripheral i ] iantI? . 23
Nominal voltage: 24V 1 i iy
Input current at 24 V: 2 mA typ. i Pro- | - Opiocouphers | ;r‘
Maximal input frequency: 5kHzat24V D! p T o
Logic input levels: U nominal: 24V i f;:edrs i : Cfggl(g'
UH max.: 30 V/current 9 mA typ. i ] optical : bigil
UH min.: 19 Vicurrent 2 mA typ. _— 3 i isolation inputs
UL max.: 14 Vicurrent 0.7 mA typ. D-Submale fi------ |
UL min.: 0 V/current 0 mA typ. connector
Filters/protective circuits Input filters, transil diodes, RC filters, Z diodes,
opto-couplers PClI Express bus

EMC - Electromagnetic compatibility

The product complies with the European EMC directive. The tests were carried out by Pin assign ment - 37-pm D-Sub male connector

a certified EMC laboratory in accordance with the norm from the EN 61326 series (IEC
61326). The limit values as set out by the European EMC directive for an industrial Input 1 Input 0
environment are complied with. The respective EMC test report is available on request. mmg :ggm
Input 6
Physical and environmental conditions i :”g“ﬁo
Dimensions: 149 x 99 mm :,?gﬁ: :31 ﬁgﬁx 12
System bus: Acc. to PCI Express base specification, Input 15 Input 14
Revision 1.0a (PCI Express 1.0a) (Inp.) OV ext.
Space required: 1-/4-/8-/16-lane PCl Express slot
Operating voltage: + 3.3V from PC
Current consumption: Inactive inputs 320 mA + 10 %, typical
8 active inputs 400 mA + 10 %, typical
Front connector: 37-pin D-Sub male connector
Temperature range: 0 to 60 °C (with forced cooling)

ADDI-DATA connection

PX9000
H
PX901-DG
ST010 / STO11 B
APCle-1016 ﬁ // @ ] or ]
D-Sub D-Sub
female male
connector connector

/0rdering information

APCle-1016
Digital input board, optically isolated, 16 digital inputs, 24 V, for PCl Express. Incl. technical description and software drivers.

Accessories

PX901-D: Screw terminal panel, LED status display

PX901-DG: Screw terminal panel, LED status display, for DIN rail
PX9000: 3-row screw terminal panel for DIN rail, LED status display
ST010: Standard round cable, shielded, twisted pairs, 2 m

STO11: Standard round cable, shielded, twisted pairs, 5 m
ST010-S: Same as ST010, for high currents (separate 24 V supply)

*Preliminary product information
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Digital input board, optically isolated,
32 digital inputs, 24V, for PCI Express

~ New:

_—

PCIZ=>
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Also for 2l

See APCI-1032, page 166

Windows
64/32-bit drivers

3L
LabVIEW™
gi.\}:
LabWindows/CVI™
DASYLab10

Data Acquisition System Laboratory

*Preliminary
product information
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Features

e Connector and software compatible to the digital input
board APCI-1032 for the PCl bus

* Monitoring program for testing and setting the board
functions

Inputs

e 32 optically isolated digital inputs, 24V,
including 16 interruptible inputs

* Reverse voltage protection

e Allinputs are filtered

Safety features

e Optical isolation 1000 V

e Creeping distance IEC 61010-1

® Protection against fast transients (burst),
overvoltage, electrostatic discharge and
high-frequency EMI

Applications

¢ Industrial I/O control

e Signal switching

¢ Interface to electromechanical relays
e Automatic test equipment

e ON/OFF monitoring of motors, lights...
¢ Machine interfacing

Protective circuit for the input channels

Peripherals | Board

v Recallyeiaieg
input |
P T EMI filters . |
Signal
| and nal
overvoltage conditioning | }'},
1 protection
OIV -— —
— .

info@addi-data.com
www.addi-data.com

APCle-1032

PCI Express interface

32 digital inputs, 24V,

including 16 interruptible inputs
Optical isolation 1000 V

Input filters

Reverse voltage protection

Connection through industry-standard

D-Sub connector

Software drivers

A CD-ROM with the following software and programming
samples is supplied with the board.

Standard drivers for:

e Linux

e 32-bit drivers for Windows 8 /7 / Vista / XP / 2000
¢ Signed 64-bit drivers for Windows 8 /7 / XP

e Real-time use with Linux and Windows on request

Drivers and samples for the following compilers and
software packages:

e .NET

¢ Microsoft VC++ ¢ Borland C++

¢ Visual Basic  Delphi

e LabVIEW e LabWindows/CVI ¢ DIAdem

On request:
Further operating systems, compilers and samples.

Driver download: www.addi-data.com/downloads

ADDI-DATA ’A



PCI Express boards, digital - APCle-1032

Specifications* "
Digital inputs Simplified block diagram A
1]

Number of inputs: 32 (common ground acc. to IEC 1131-2) - /_\ﬁ
Including interruptible inputs: 16 (input 0 to 15) - oL
Optical isolation: Through opto-couplers, 1000 V from PC to peripheral adgal |1 i (aARN]
Compare logic: AND and OR mode inputs ! ) 32digital | ?;
Nominal voltage: 24V ! l inputs I8
Input current at 24 V: 6 mA typ. | i Lil
Maximum input frequency: 5 kHz (at nominal voltage) i t:c'g",e ! = | Opiocouplers | =
Signal delay: 70 ps (at nominal voltage) ! circuits | : FPGA
Logic input levels: U nominal: 24V | ﬁTt"edrs i 1 cf(?g‘(f'

UH (m_ax.).: 30V [ i Optical : Digital

UH (min.): 19V 37-pin ] i isolation g inputs

UL (max.): 14V Dsubmale fio— -~ i

UL (m|n.): oV connector
Filters/protective circuits Input filters, transil diodes, RC filters, Z diodes,

opto-couplers PCl Express bus

EMC - Electromagnetic compatibility

The product complies with the European EMC directive. The tests were carried out by i i — 37-pi -
a certified EMC laboratory in accordance with the norm from the EN 61326 series (IEC Pin assignment 37 pin D-Sub male connector

61326). The limit values as set out by the European EMC directive for an industrial

environment are complied with. The respective EMC test report is available on request.
- g s Dig.input 1 [20@ ®] 1 | Dig.input 0
Physical and environmental conditions Dig.input3 | 21| @ @] 2 | Dig.input 2
. . Dig. input5 |22]e ®] 3 | Dig.input 4
Dimensions: 149 x 99 mm Dig.input 7 |23]@ ®] 4 | Dig.input 6
System bus: Acc. to PCI Express base specification, Dig. input9 |24|e ®| > | Dig.input8
Revision 1.0a (PCI Express 1.0a) Dig. input 11| 25| @ ®| € | Dig. input 10
Space required: 1-/4-/8-116-lane PCI Express slot Dig.input 13 | 26| @ ® ; B!g- input in
Operating voltage: +3.3Vfrom PC Dig. '”EUI\ES-’; g; . : 5 G'ﬂblgput
Current consumption: Inactive inputs 320 mA + 10 %, typical GND3 |29 : oli0 | gND2
8 active inputs 400 mA + 10 %, typical Dig.input 17 |30|e ®|11 | Dig. input 16
Front connector: 37-pin D-Sub male connector Dig.input 19 |31|@ ® g Blg !npu; ;g
. ° i i Dig.input 21 [32]@ ® 1g. Inpu
Temperature range: 0 to 60 °C (with forced cooling) Dig?. \'n;?ut 5 |52 el | oig inpur 22
Dig. input 25 | 34| ®|15 | Dig. input 24
Dig. input 27 | 35| ®]16 | Dig. input 26
Dig.input 29 |36|e ®]'7 | Dig.input 28
Dig. input 31 |37] e ®|'8 | Dig.input 30
\.‘ 19 | Not connected

ADDI-DATA connection

PX9000

PX901-DG
ST010 / STO11 Ba
APCle-1032 ﬂ y @ or
D-Sub D-Sub
female male
connector connector

/0rdering information

APCle-1032
Digital Input board, optically isolated, 32 digital inputs, 24 V, for PCl Express. Incl. technical description and software drivers.

Accessories

PX901-D: Screw terminal panel, LED status display
PX901-DG: Screw terminal panel, LED status display, for DIN rail

PX9000: 3-row screw terminal panel for DIN rail, LED status display
ST010: Standard round cable, shielded, twisted pairs, 2 m
STO11: Standard round cable, shielded, twisted pairs, 5 m

*Preliminary product information
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Digital output board, optically isolated,

32 digital outputs, 24V / 5V, for PCI Express

. New!

PCIZ=>
EXPRESS’

Features

Connector and software compatible to the digital out-
put board APCI-2023 for the PCl bus.

32 digital outputs, 24 V (APCle-2032)

or as 5 V version (APCle-2032-5), optically isolated
Output current per channel: 500 mA

Voltage range: 10 V to 36 V

Diagnostic report, through status register at short-

Also for a2&¥ circuits, overtemperature, voltage drop or watchdog
See APCI-2032, page 170 * Programmable watchdog for resetting the outputs
to “0”, function release through software
¢ Interrupt triggered through error
e At Power-On the outputs are reset to “0”
-- Safety features
e Optical isolation 1000 V

Windows y
64/32-bit drivers

=

LabVIEW™

gi.\}z
LabWindows/CVI™

*Preliminary
product information
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Creeping distance IEC 61010-1

Protection against fast transients (burst), overvoltage,
electrostatic discharge and high-frequency EMI
Maximum output current for 32 outputs 6 A typ.
(2x3A)

24V power outputs with protection diodes and filters
Self-resetting fuse (electronic fuse)

Short-circuit current per output 1.5 A typ.

Output capacitors against electromagnetic emissions
Fast demagnetisation in case of inductive loads
External 24 V voltage supply screened and filtered
Shutdown logic: If the external 24 V voltage drops
below 5V, then the outputs are switched off.

Protective circuit for the 24 V output channels
(APCle-2032)

PeripheralsI Board

optlca\ |so|at\0n

)
Output | Filters
| and
overvoltage
| protection

oV

r‘—

info@addi-data.com
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APCle-2032 / APCle-2032-5

PCIl Express interface

32 digital outputs, 24 Vor 5V,
500 mA/channel

Optical isolation 1000 V

Output filters, short-circuit protection

Watchdog

The outputs are reset to “0” at Power-0n

Applications

Signal switching

Interface to electromechanical relays
Automatic test equipment

ON/OFF monitoring of motors, lights...
Watchdog timer ® Machine interfacing

Software drivers

A CD-ROM with the following software and programming
samples is supplied with the board.

Standard drivers for:

Linux

32-bit drivers for Windows 8 /7 / Vista / XP / 2000
Signed 64-bit drivers for Windows 8 /7 / XP
Real-time use with Linux and Windows on request

Drivers and samples for the following compilers and
software packages:

.NET

Microsoft VC++ e Borland C++

Visual Basic ¢ Delphi

LabVIEW e LabWindows/CVI ¢ DIAdem

ADDIPACK functions:
Digital output ® Watchdog

On request:
Further operating systems, compilers and samples.

Driver download: www.addi-data.com/downloads

Protective circuit for the 5V output channels
(APCle-2032-5)

Peripherals , Board

5v .l— optlcal |so|at\on
Output !_ Filters
| and
overvoltage
| protection
oV

ADDI-DATA )

SPIRIT OF EXCELLENCE



PCI Express boards, digital - APCle-2032 / APCle-2032-5

Specifications

Digital outputs
Outputs:

~

32

Output type:

High-side (load to ground) acc. to IEC 1131-2

Optical isolation:

through opto-couplers, 1000 V
from PC to peripheral

Nominal voltage:

24V (APCle-2032); or 5V (APCle-2032-5)

Supply voltage:

for 24V version: 10V to 36 V
for 5V version: 5V to 12 V via front connector

Max. current for 32 outputs:

6 A typ. (2x3 A)

Output current:

500 mA max./channel

Short-circuit current/output

shutdownat24V,R <010  15A
RDS ON resistance: 0.4 Q) max.
Switch-on time: lout=0.5A, load = resistance: 94 ps typ. (APCle-2032)

| out=50 mA, load = resistance: 250 pis typ. (APCle-2032-5V)

Switch-off time:

lout=0.5A, load = resistance: 8 ys typ. (APCle-2032)
| out=50 mA, load = resistance: 3 ps typ. (APCle-2032-5V)

Overtemperature (shutdown):

170 °C (output driver)

Temperature hysteresis:

Safety

Shutdown logic (V¢c diagnost

20 °C (output driver)

ic): If the ext. 24V voltage drops below 5V,
then the outputs are switched off.

CC-Diagnostics (short circuit):

Pin 19: status bit or interrupt to the PC

Watchdog:

Dimensions:

8-bit, programmable, 20 ms up to 5 s
in steps of 20 ms

EMC - Electromagnetic compatibility

The product complies with the European EMC directive. The tests were carried out by
a certified EMC laboratory in accordance with the norm from the EN 61326 series (IEC
61326). The limit values as set out by the European EMC directive for an industrial
environment are complied with. The respective EMC test report is available on request.

Physical and environmental conditions

168 x 99 mm

System bus:

Acc. to PCl Express base specification,
Revision 1.0a (PCI Express 1.0a)

Space required:

1-/4-/8-/16-lane PCl Express slot

Operating voltage:

+ 3.3V from PC

Current consumption:

230 mA = 10 % typ.

Front connector:

37-pin D-Sub male connector

Temperature range:

0 to 60 °C (with forced cooling)

Screw terminal panel PX901-DG

with cable STO10

Simplified block diagram

—
- T
8 digital Lo i i
outputs [ Output 0-7 1 ! FPGA
I N Canto
igita | = . '8
outputs 2 : Output 8-15 =y - Digital
dgial | | 5 Watchdo
gut‘pgfti S—— Output 16-23 12 9
= (&)
8 digital g :‘ i :
© I
outputs :g ] Output 24-31 ;1J
. & Optical isolation n | PClExpress
37-pin - s oEEEE==- controller
D-sub . M
connector [
PCl Express bus

Pin assignment - 37-pin D-Sub male connector

Dig. output 0

Dig. output 1 20| @ ®
Dig. output 2

1
Dig. output 3 |21 @ @] 2
Dig. output 5 | 22| @ ®| 3 | Dig. output 4
Dig. output 7 | 23| @ @] 4 | Dig. output 6
Dig. output9 | 24| @ @] 5 | Dig. output 8
Dig. output 11 {25 @ ® 6 | Dig. output 10
Dig. output 13 |26 @ ®| 7 | Dig. output 12
Dig. output 15 | 27| @] 8 | Dig. output 14
Nom. voltage ext. |28 e @] 9 | Nom.voltage ext.
GND [29]e ® 10 | GND

Dig. output 17 Dig. output 16

Dig. output 19 Dig. output 18

Dig. output 21 Dig. output 20

Dig. output 23 Dig. output 22

Dig. output 25 Dig. output 24

Dig. output 27 Dig. output 26

Dig. output 29 Dig. output 28

Dig. output 31 Dig. output 30
Diagnostic (at 24V)

ADDI-DATA connection

Example 1 ST010/STO11 b
Connection of the outputs through a
screw terminal anelsp ’ \ PX301-DG
P APCle-2032 / W or
PX9000
D-sub D-sub
female male
connector  connector
PX8500-G PX8500-G

Example 2
Connection of the outputs through PX8500-G
relay output boards cascaded in 32 relays

Cascading through

Cascading through

ST8500 cable ST8500 cable
[ =]
D-sub ﬂ]
male " | I
connector . :]
XZ :1
ST010/STO11 : :]
APCle-2032 @ y ijw :]:] \
D-sub D-sub :]:XA]
female male
connector  connector PX8500-G PX8500-G

/Ordering information

APCle-2032 / APCle-2032-5

APCI-2032:
APCI-2032-5:

Accessories
PX901-D: Screw term

Digital output board, optically isolated, 32 digital outputs, 24 V. Incl. technical description and software drivers
Digital output board, optically isolated, 32 digital outputs, 5 V. Incl. technical description and software drivers

inal panel, LED status display

PX901-DG: Same as PX901-D, for DIN rail

PX 901-ZG: Screw term
PX9000:
for DIN rail

inal panel (only APCI-2032-5)

3-row screw terminal panel
, LED status display

PX8500-G: Relay output board for DIN rail, cascadable

STO010: Standard round cable, shielded, twisted pairs, 2 m
STO11: Standard round cable, shielded, twisted pairs, 5 m
ST010-S:  Same as STO10, for high currents (24 V supply separate)
ST022: Round cable between two PX8500-G, shielded, 2 m
ST8500: Ribbon cable for cascading two PX8500-G

*Preliminary product information
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Relay board, optically isolated,
8/16 relays, 8/16 digital inputs, 24 V

PCIZ=>
EXPRESS’

Also for P&’

see APCI-2200, page 174

Windows
64/32-bit drivers

on request

>

LabVIEW™

(V)

LabWindows/CVI™
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Features

Relays
e 8 or 16 electromechanical relays with
change-over contacts
¢ Max. switching voltage for the relays: 200 VDC, 200 VAC
e Max. switching capacity: 60 W, max. 2 A
e Short response time
¢ Watchdog: switched on/off through software

Digital inputs

e 8 or 16 inputs, optically isolated,
incl. 7 or 15 interruptible inputs

¢ Input voltage 24 V

Safety features

e EMC tested

¢ Watchdog activity can be read back
e Optical isolation of the relays

e Creeping distance IEC 61010-1

Applications

¢ Industrial digital I/0 controlling

¢ Automatic test equipment

e Signal switching

¢ Interface to electromechanical relays
e ON/OFF monitoring of motors, lights...
e Alarm monitoring

* Machine interfacing

info@addi-data.com
www.addi-data.com

APCle-2200

8 or 16 relay output channels

Max. switching voltage 200 VDC, 200 VAC
max. switching current 2 A

8/16 digital inputs 24 V,

incl. 7/15 interruptible inputs

Optical isolation 1000 V

Software drivers

A CD-ROM with the following software and programming
samples is supplied with the board.

Standard drivers for:

e Linux

e 32-bit drivers for Windows 8 /7 / Vista / XP / 2000
¢ Signed 64-bit drivers for Windows 8/7 / XP

e Real-time use with Linux and Windows on request

Drivers and samples for the following compilers and
software packages:

e .NET

® Microsoft VC++ ¢ Borland C++

e Visual Basic ® Delphi

* LabVIEW ¢ LabWindows/CVI

ADDIPACK functions:
¢ Digital input e Digital output
e Watchdog e Timer

On request:
Further operating systems, compilers and samples.

Driver download: www.addi-data.com/downloads

Function principle of the relays

Work state (closed)
|=Inominal

0 <)
""" 1CC i'”'\}cc
0C e

CO: Change-over contact
CC: Closing contact
OC: Opening contact

Rest state (open)

1=0mA
-©@—
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Specifications \

Relays

Type of contacts:

8/16 change-over

Max. switching voltage: 200 VDC, 200 VAC
Max. switching current: 2A

Max. switching capacity: 60 W

Contact resistance: <100 mQ
Contact material: Ag and Au plated

Response time: Max. 4 ms, typ. 2.5 ms
Release time: Max. 4 ms, typ. 0.9 ms
Mechanical life: 108 operations

Electrical Tife: 10° operations at rated load
Digital inputs

Number of inputs:

8/16
incl. 7/15 interruptible inputs

Optical isolation:

Through opto-couplers, 1000 V

Nominal voltage: 24V

Input current: 5-8mA

Signal delay: 70 ps (at 24V)

Maximal input frequency: 10 kHz (at 24V)

Timer

Time settings: 16-bit, programmable, 1 ps to 65535 s
Safety

Test voltage: 1000V

Watchdog: For resetting the outputs to "0™:

EMC - Electrom

12-bit, programmable, 1 ps to 4095 s

agnetic compatibility

PCl Express boards, digital - APCle-2200

Simplified block diagram

— 8/16 AC/DC digital inputs
|
] : 32-pin
— Relays e = Oplo-couplers, s _Male
@ connector
15
=S Buffers
8/16 18! and
relays 191 drivers
=
&
Relays : FPGA
M Control
L Optical & logic
50-pin o AgHiE 0 PCl Express | || Watchdog
D-Sub male controller
connector
PCl Express bus

Pin assignment - 50-pin D-Sub connector
APCle-2200-16-8/APCle-2200-16-16

Pin - Pin —— o Pin
34 of relay 34 |e 1| COof relay 0 1
35 0Cof relay 1 I Eggm:zy? 35 0 ®e |2 | Coofrelayt 2
36 OC of relay 2 s (Cohelayz 3% |e 3 | COof relay 2 3
37 0Cof relay 3 21 C(ofrelay3 37|e 4| COofrelay 3 4
38 OCof relay 4 - Ccmelay E: O 5 | COofrelay4 5
39 0Cofrelay 5 5 CCopee |o]e 6 | COof relay 5 6
40 OC of relay 6 A Ccmelays 20 |e 7 | COofrelay6 7
41 0C of relay 7 > CCoheIaV7 41]e 8 | COof relay 7 8
42 0Cofrelay 8 % CCofreIaYS 42 |e 9 | COofrelay 8 9
43 0C of relay 9 e CCofreIay9 3|e 10| COofrelay9 10
44 0C of relay 10 e C(o“elaym 1 |e 11| COofrelay 10 11
45 OCofrely1l 30 ceoed Y 1as [ 12| COofrelay 11 12
46 OCof relay 12 30 CCofreIa‘/WZ 46 |® 13| COof relay 12 13
47 0Cof relay 13 5 CCofrelayB 47 |® 14| COofrelay 13 14
48 OCofrelay14 3y oo lag)e 15| COofrelay 14 15
49 0C of relay 15 £ ccm.e|ayws 0 16| COofrelay 15 16
50 - Y 50 e 17| - 17
—~

The product complies with the European EMC directive. The tests were carried out by
a certified EMC laboratory in accordance with the norm from the EN 61326 series (IEC
61326). The limit values as set out by the European EMC directive for an industrial
environment are complied with. The respective EMC test report is available on request.

0C: Opening contact ~ CC: Closing contact ~ CO: Change-over contact

ADDI-DATA connection

Example 1: APCle-2200-16-8/ APCle-2200-16-16
- Connection of the relay outputs through screw terminal panel PX8001

Physical and environmental conditions
- Connection of the digital inputs through ribbon cable to the screw

149 x 99 mm - terminal panel PX901-2G
Acc. to PCI Express base specification, 0E

Revision 1.0a (PCI Express 1.0a) Ribbon cable ST010/5T011

Dimensions:
System bus:

e FB2200e
Space required: 1-/4-18-/16-lane PCI Express slot :Egﬂézdrdwnh @ PX901-2G
Operating voltage: +3.3V from the PC digile // g
Max. current consumption: 1A +10 % (typ. APCle-2200-16-16) Eingéinge D-Sub- D-Sub-
Front connector: 50-pin D-Sub male connector Bsutteh:ki? S‘Sevczé’

Additional connector: 32-pin male connector.
APCle-2200-16-8/APCle-2200-16-16:
Connection with delivered ribbon cable.
Connects the board to a bracket

with a 37-pin D-Sub male connector.

For connecting the PX901-ZG.

ST370-16
APCle-2200-16-8
APCle-2200-16-16 //

PX8001

Temperature range: 0 up to 60 °C (with forced cooling) D-Sub- D-Sub-
Buchsen- Stift-
stecker stecker

Example 2: APCle-2200-8/APCle-2200-8-8/ APCle-2200-16
Connection of the relay outputs and the digital inputs
through front connector to the screw terminal panel

D-Sub D-Sub
female male
connector connector

APCle-2200-8
APCle-2200-16
APCle-2200-8-8

ﬁ // a PX8001
Screw terminal panel PX8001 £ ‘_r

with cable ST370-16 e \ sT370-16
/ Ordering information

APCle-2200
Relay board, optically isolated, 8/16 relays, 8/16 digital inputs, 24 V. Incl. technical description and software drivers.
APCle-2200-16-16: 16 relays, 16 dig. inputs, with ribbon cable Accessories

for the connection of the digital inputs PX8001:  3-row screw terminal panel for DIN rail

APCle-2200-16-8: 16 relays, 8 dig. inputs, with ribbon cable
for the connection of the digital inputs

8 relays, 8 digital inputs, 24 V

16 relays

8 relays

ST370-16: Shielded round cable, 2 m

PX901-ZG: Screw terminal panel for DIN rail
APCle-2200-8-8:

APCle-2200-16:
APCle-2200-8:

Phone: +49 7229 1847-0
Fax:  +49 7229 1847-222
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Watchdog board, optically isolated,
7 watchdogs/timer /
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Windows
64/32-bit drivers
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on request
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LabVIEW™
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Features

Maximise the reliability of your telecom, ISP, Voice Mail,
File Server or industrial systems under Windows operating
systems with the APCle-040 PCl Express watchdog board.
The board is equipped with 7 watchdogs for simultaneous
software and hardware monitoring. External devices

can thus be monitored (e. g. alarm systems, PLCs) and
controlled (e. g. modems, dialing devices).

In addition, the PCl Express watchdog board APCle-040
has a two-level alarm system and can initiate a hardware
reset in case of emergency. The principle is based on the
computer software having to send signals to the board at
regular intervals.

If the board does not receive an expected signal within

a certain period of time, the first alarm level is activated.
The emergency program is started which determines

the cause and tries to remove the error. If this fails, the
operating system and, if necessary, external devices are
prepared for the hardware reset. The second alarm level is
automatically triggered after a defined timeout.

The internal PC temperature can be monitored through
the onboard temperature sensor.

Watchdog / Timer

e 7 watchdogs/timers

e 7 trigger channels/Gate inputs (24 V)

e Activation through software

e Configuration through software, readable

e Can be triggered through software or digital input

¢ Time base for the watchdog/timer: ps, ms, s, min

e Several alarm levels are possible for each watchdog

e Level 1 generates an interrupt or switches the warning
relay, level 2 switches the reset relay (only watchdog 0
has 2 relays)

e With the two-level alarm, the operating system can be
warned through an interrupt that a hardware reset is
going to take place. There is then enough time to close
the active tasks or to reset the warning relay.

e The alarm time can be read back at any time, so that
the time remaining for further tasks can be established.

e Switching time of the reset relay: 2 s

Defined state after booting
e The watchdogs are switched off through the system
reset

info@addi-data.com
www.addi-data.com

APCle-040

7 watchdogs/timers

8 electromechanical relays

with change-over contacts

7 digital inputs 24 V

2 alarm levels

Temperature monitoring from -35 °C to + 85 °C

Optical isolation 1000 V

Diagnostic

® The status of the 7 watchdogs is readable

e 7 digital inputs (watchdog trigger or timer gate)
Safety

e Optical isolation 1000 V

Temperature measurement

¢ 1 temperature onboard sensor

e Alarm function when a programmable limit value is
exceeded

Digital inputs

e 7 inputs, optically isolated

¢ Input voltage 24 V

Software drivers

A CD-ROM with the following software and programming
samples is supplied with the board.

Standard drivers for:

e Linux

o 32-bit drivers for Windows 8 /7 / Vista / XP / 2000
o Signed 64-bit drivers for Windows 8 /7 / XP

e Real-time use with Linux and Windows on request

Drivers and samples for the following compilers and
software packages:

e C#.NET, C

On request:
Further operating systems, compilers and samples.

Driver download: www.addi-data.com/downloads

ADDI-DATA flg
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PCI Express boards, watchdog - APCle-040

Specifications*\

Simplified block diagram
Relays /\b’
1]
Type of contacts: 8 change-over - AL
Max. switching voltage: 200 VDC, 200 VAC 0 Q§<
Max. switching current: 2A — Relays e o
Max. switching capacity: 60 W 8 relays :g FPGA
Contact resistance: < 100 mQ Ey Control logic
Contact material: Ag and Au plated - Watchdog
—— !)|g|tal =1 IRQ logic
Response time: Max. 4 ms, typ. 2.5 ms inputs ol | S
Release time: Max. 4 ms, typ. 0.9 ms m'g:]fs :
Mechanical life: 5 x 10° operations ’ 1 Temperature
Electrical Tife: 10° operations at rated load L] Optical 4 ssnsor
50-pin lisolation v PCl Express
D-Sub male
W t hd /t connector
atchaogs/tumers
Depth: 8-bit PCI Express bus
Switching time of the reset relay: 2's
Programmable time of the
7 watchdogs/timers: Can be set from 2 pis to 255 min. Pi . t
Time units: Ys, ms, s, min Inassignmen
Digital inputs Pin Pin —— Pin
Number of inputs: 7 §;‘ 8E SI ;3:;’ ?* 18 CCof relay o 3‘5‘ : ; 28 g; :Ei ?* ;
Optical isolation: Through opto-couplers, 1000 V 3 OCof reby 2 i cCof ::::5; 6(e%e|3 COof relay2 3
T N 37 OC of relay 3 37|e 4 COofrelay3 4
ATt S5 Bocot & Uil plaasly o
. - of relay 23 CCofrelay 5 39|e of relay
Signal delay: 70 ps (at 24 V) j? 8E OI ’e}a”? % CCof ?325 61419 ; Eg O; 'e}ay S 7
Maximal mPUt ffequencyi 10 kHz (at 24 V) 42 Dlg\?alr\isﬁt 0(+) 25 CCofrelay? j; () 9 Digital ﬁpLet%y(—) g
43 Digital input 1 (+) gg » 43| @ 10 Digital input 0 (-) 10
: : 44 Digital input 2 (+) 44 |0 11| Digital input 0 () 11
Temperature monitoring 45 Digial mput 3 (1) 28 - 45|e %0 |i2| Digtl mputo () 12
Accuragy: £1°C & Digtalinpet 5 () 20 Sleselil Damimaiot) 1a
: = igital input 5 (+ (] igital input 0 (-) 14
Measurement range: -35°Cto 85°C 48 Digital input 6 (+) ;2 i} 48| 15| Digitalinput 0 (-) 15
- (rebal range of application 0-60 °C) o 33 - e b i
Resolution: 8-bit Ay
OC: opening contact ~ CC: closing contact ~ CO: change-over contact * = reset relay
Safety
Test voltage: 1000V .
9 ADDI-DATA connection
EMC - Electromagnetic compatibility D-Sub- D-Sub-
The product complies with the European EMC directive. The tests were carried out by female male
a certified EMC laboratory in accordance with the norm from the EN 61326 series (IEC connector connector
61326). The limit values as set out by the European EMC directive for an industrial
environment are complied with. The respective EMC test report is available on request.
. . - APCle-040 PX8001
Physical and environmental conditions //
Dimensions: 149 x 99 mm
System bus: Acc. to PCI Express base specification, ST370-16
Revision 1.0a (PCI Express 1.0a)
Space required: 1-/4-/8-/16-lane PCl Express slot
Operating voltage: +3.3V from the PC
Max. current consumption: 0,67A 10 %
Front connector: 50-pin D-Sub male connector
Temperature range: 0 to 60 °C (with forced cooling)
Screw terminal panel PX8001
with cable ST370-16 g
/Ordering information
APCle-040

Watchdog board, optically isolated, 7 watchdogs/timer. Incl. technical description and software drivers.

APCle-040: 7 watchdogs, 8 relays, 7 digital inputs, 24 V
Accessories

PX8001: 3-row screw terminal panel, 50-pin, for DIN-rail mounting
ST370-16: Shielded round cable, 2 m

*Preliminary product information
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Multifunction counter board, optically isolated,
fast counter inputs - programmable functions, for PCI Express

New!

Sin/Cos and
EnDat 2.

PCIZ=>
EXPRESS’

Also for &l
see APCI-1710
page 178

Also for compactrc/™
see CPCI-1710
page 246

Also for CompactrPc/™ Serial

see CPCls-1711
page 234

Windows

64/32-bit drivers

.,

on request

=

LabVIEW™

*Preliminary

product information
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2 function

The board APCle-1711 is a fast multifunction and multi-
channel counter board for the PCI Express bus.

The strengths of this board are its wide range of applica-
tions and high precision and reliability in harsh industrial
environment.

With this board you can realise many different applica-
tions on the same hardware base. The board is supplied
with a pool of functions which provides the user with
maximum efficiency yet minimum space and parts requi-
rement. The functions are individually configured for
each channel through the supplied software. The flexible
programming facilities on this board allow many different
user applications to be quickly and easily developed and
reconfigured as further requirements arise. Thanks to the
FPGA board structure, further counting applications can
be realised through software adaptation. Contact us!

Features

e 32-bit data access

e RS422 driver with 5 MHz max.

(10 MHz for the APCle-1711-10MHz — without ESD
protection)

e With RS422/TTL input/output signals (APCle-1711) or
24V input signals (APCle-1711-24V)

e Four onboard programmable function modules

Functions

¢ Incremental counter for the acquisition of incremental
encoders (90° phase-shifted signals)

* BiSS-Master (B and C mode)

e SSI Synchronous Serial Interface. The SSI function is an
interface for systems which allow an absolute position
information via serial data transfer.

e Counter/timer (82C54)

e Pulse acquisition

e Frequency measurement

e Pulse width modulation (PWM)

e Period duration measurement

¢ Velocity measurement

¢ Digital inputs and outputs

e Edge time measurement (ETM)

e Parallel interface

* Sin/Cos (1 Vpp, 11 pApp)

e EnDat 2.2

e Customised functions

Available channels on one function module

e 4 channels, programmable either as digital inputs or
outputs, optically isolated, RS422

¢ 3 channels, digital inputs, optically isolated, 24 V

¢ 1 digital power output, optically isolated, 24 V

info@addi-data.com
www.addi-data.com

APCle-1711

Available functions:

Incremental counter, SSI Synchronous Serial
Interface, counter/timer, pulse acquisition,
frequency, pulse width, period duration, velocity
measurement, PWM, BiSS-Master, digital inputs
and outputs, Sin/Cos, EnDat 2.2 ...

Function selection through software

Optical isolation

Inputs and outputs: RS422, TTL, 24V

Customised functions

Additional channels
e 28 TTL I/O, without optical isolation

Versions

Rs422/ 24V 5V 24V TTL

TTL- |, .
1o inputs | inputs outputs| 1/0
APCle-1711 16 12 - 4 28
APCle-1711-24V - 28 - 4 28
APCle-1711-5V-1 16 - 12 4 28
APCle-1711-10MHz 16 12 - 4 28

Safety features

e Creeping distance IEC 61010-1

e Optical isolation 1000 V

* Noise neutralisation of the PC supply

Applications

e Event counting
e Position acquisition
¢ Motion control

e Batch counting
L

Software drivers

A CD-ROM with the following software and programming
samples is supplied with the board.

Standard drivers for:

e Linux

o 32-bit drivers for Windows 8 /7 / Vista / XP / 2000
¢ Signed 64-bit drivers for Windows 8 /7 / XP

e Real-time use with Linux and Windows on request

Drivers and samples for the following compilers and
software packages:

* Microsoft VC++ * Borland C++ 5.01

On request:
Further operating systems, compilers and samples.

Driver download: www.addi-data.com/downloads

ADDI-DATA ’A



PCl Express boards, counter — APCle-1711

Wide range of applications through the free

combination of functions Simplified block diagram

4 function modules quickly and easily programmable

with numerous functions

Each of the four modules is programmed with one function. You can pro-
gram 4 times the same function or freely combine 4 different functions.

PCIZ>

0
7]
&
%
w

Extension module 0
optional

]

Configuration example 1

Function module 0 |Function module 1 |Function module 2 [Function module 3

ST3

Extension module 1
optional

A
DC/DC PCI Express
controller

BU1

Incremental counter  |Incremental counter | Pulse acquisition Counter/Timer

Configuration example 2

Function module 0 |Function module 1 |Function module 2 |Function module 3

Ssl Ssl Incremental counter |digital I/0 7&pin
emale

connector

PCl Express bus

Programmable onboard modules

Each module can be programmed with the function of your choice. You can

operate simultaneously up to 4 different functions on one board. If your ap-

plication must be modified, you can load a new function quickly and easily.
Pin assignment - 78-pin D-Sub female connector

Overview of signal generators resp. functions

Application Max. number | Max. number | Max.number |Page §
. . . Pin Pin Pin Pin
of signal of function of signal
generators or | modules for | generators m
functions for | each or functions 78 EMO[12] 23 Emg{g} 08 08 EMO[S] 39 Em{ﬂ %g
each function | APCle-1711 | of each 77 Ewolni] 57 B0l 06 S of | o 8 evool e
76 EMO[10] S6 EMO[S) 05 Qo0 EMO3] 37 gyp3) 17
module APCle-1711 75 EM1[12] 55 EMI] [ohe (S35} EM1l6] 36 fvio) 16
74 EMI[11] o V18] 0590 EMTISE 35 gyg[) 45
1 (32-bit) 73 EMI[10] 53 Emil7) 05 8 o EMI4] 34 Evno) 14
Incremental counter . 4 4or8 180 72 Up /+24Vsupply 55 0520 GND 33 3 13
or 2 (16-bit) 7 & 0590 B3R 5 g
70 D3- a 09095 8- 31 a3 gy
69 D3+ g 0905 Be 0 5 g
ssl 3 4 12 180 el o By 0805s| [r = 5 %
B 2o | (8988 | m x 8
+ 7
Chronos 1 4 4 181 i N o 0895 A% ..
64 DI- i .. 03 8 0 A
BiSS-Master 6 4 24 142 o @ o 88 03 I B
61 DO- a1l co- 04 8 o) BO- 2 g
Counter/Timer 3 4 12 182 60 DO+ i o 80 Zw? B0+ 21 G 1
40
TOR 2 4 8 183 D —
Pulse acquisition 4 4 16 184 EM = Extension module
PWM 2 4 8 184
ETM 5 4 8 - ADDI-DATA connection
Digital 1/0 8 4 32 185
. red cable line
ut 24 1 24 _ PX8001 Digital I/0
BH APCle-1711 Yy Pint
sl T1711-
Parallel Interface 1 4 1 142 HH ﬁs %0
Sin/Cos* 2 2 4 144 \\ @
EnDat 2.2 2 4 8 143 5[§J'SPL||B 753-Spig
- -Su
*Extension module (EM) is required male connector  male connector FB8001
PX8001
TTLI/O
ST370-16
- . Customer-tailored
ﬁ . modifications, \\

designed to suit your 50-pin 50-pin
needs. D-Sub D-Sub

male connector female connector

= f Hardware and software,
LA 7 firmware, PLDs, ...
| { Contact us!
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PCl Express boards, counter — APCle-1711

Function Parallel Interface On

—
request
Un regques

With the Parallel Interface function, the digital inputs of the APCle-1711
are acquired in parallel. Up to 28 digital inputs, 24 V, can be acquired with
the APCle-1711-24 V. Up to 16 RS422 and 12 digital 24 V inputs can be
acquired with the APCle-1711.

There are different methods for the acquisition of the inputs:
e Timer controlled (max. resolution 1 ps = 1 MHz)
¢ Digital input (by masking the digital inputs,
rising or falling edge)
e Software

This function can be loaded up to 4 times for each APCle-1711, i.e. it is
possible to acquire 8-bit (7 inputs), 16-bit (14 inputs), 24-bit (21 inputs) or
32-bit (28 inputs) in parallel. If an external trigger signal is used (maskable,
rising or falling edge), there is no need to use one of the inputs for trigger-
ing.

The data is transferred directly via DMA into the RAM of the PC.
If the Parallel Interface function is loaded on all function modules up to
28 digital inputs (RS422 / 24 V) are available.

Function BiSS-Master

Used signals

Pin name Signal type Function
AX +/- 24V*| RS422 Digital input
Bx +/- 24V*| RS422 Digital input
CX +/- 24V*| RS422 Digital input
DX +/- 24V*| RS422 Digital input
Ex 24V Digital input
Fx 24V Digital input
Gx 24V Digital input

The 24V switching level can be adjusted optionally down to 1V

x: Number of the function module (See pin assignment page 141)
* 24V for the APCle-1711-24 V

Block diagram Parallel Interface

INTERFACE FUNCTION MODULE x
7 to 28 inputs
A B CDEFG = PCl-Express I/O access
— PCl-Express DMA

Data transfer

Ax input

Software Latch

Timer

Latch selection

The BiSS-Master function is a bidirectional sensor interface for the
communication with up to 6 sensors. BiSS B and C are supported.

Features of the BiSS-Master function:

¢ 1 function module with a maximum amount of 6 sensors
(3 per channel) for cascading the sensors it is necessary that each sensor
has a data input and data output

* Read sensor data

e Read/write register data

Get more information about the function range of the BiSS interface at
wWww.biss-interface.com.

Used signals

Signal name  Pinname Signal type  Function
Output_Ch0_x AX +/- RS422 Dig. output 0 (clock line
from master to slave) MAO
Input_Ch0_x BX +/- RS422 Dig. input 0 (data line
from slave to master) SLO
Output_Ch1_x Cx +/- RS422 Dig. output 1 (clock line
from master to slave) MA 1
Input_Ch1_x DX +/- RS422 Dig. input 1 (data line

from slave to master) SL1

x: Number of the function module (See pin assignment page 141)

Phone: +49 7229 1847-0
Fax:  +49 7229 1847-222
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Block diagram BiSS-Master

REGISTER data
16-bit RAM

SENSOR data
64-bit RAM

BiSS B/C: INTERFACE

1-6 sensors

Clock
Channel 0 [

Data

o7

INTERFACE

Clock

e
—
-
——————————— CONTROLLER ----------
e
-
-

Channel 1 >

PCl Data

Express <=pr
bus

AT

A maximum of 3 BiSS B or C sensors can be connected to each of
channels 0 and 1.

ADDI-DATA )A



PCl Express boards, counter — APCle-1711

New!

Function EnDat2.2 ———

EnDat 2.2 is a bidirectional synchronous-serial interface for position measurement devices. This interface allows the reading out of absolute position values

and parameters, the writing of status and initialisation registers and the transfer of additional information about the position value. Furthermore, the

EnDat 2.2 function modules support the analysis of diagnostic values and access to the OEM memory. Data transfer is effected serially.

On one board you can use up to 8 EnDat 2.2 sensors (2 sensors per function  Block diagram EnDat 2.2
module). Each function module has its own clock pulse line (B or D) and
data line (A or Q).

Data register

32-bit Software

The function EnDat 2.2 is only available for the APCle-1711!
(not for the APCle-1711-24V and APCle-1711-5V-I)

. RS422
Used signals EPGA N | cok L 6.
Channel  Signal 110 Pin Function Wa?ﬁ‘gzog @] > V@ 2
name name -
0 CLK_0+ 0 Bx + Clock pulse line [ Sequence control M e sl ]4__.|— RS422
0 CLK_0- 0 Bx - Clock pulse line L At
0 DATA 0+ o Ax+ Data :ine T L Data 'NE %
0 DATA_0- 0 Ax - Data line ropagation-dela’ - A-
1 CLK_1+ 0 Dx+ Clock pulse line el P eompensation Data OUT
1 CLK_1- 0 Dx - Clock pulse line RSA422
1 DATA_1+ 0 Cx+ Data line T<\/C'°Ck H D+
1 DATA_1- 0 Cx - Data line Data
Dig. I/0 DigIn0_x 1(24V) Ex Digital channel for Watchdog Clock generator »—] D-
unrestricted use B
Dig. I/0 Digln1_x 1(24V) Fx Digital channel for [ Sequence control J [ Receive module ]d—L RS5422
unrestricted use - C+
Dig. /0 Digin2_x 1(24V) Gx Digital channel for = LData Nég
unrestricted use propagation-delay oo €
Dig. 110 DigOut_x 0(24V) Hx Digital channel for compensation
unrestricted use g )
x: Number of the module (See pin assignment page 141) Up to 8 EnDat 2.2 sensors can be connected (2 per function module)!
A
Application example EnDat 2.2
Exact positioning of axes for the regulation of surface measurement devices ‘
for rotationally symmetric parts (e.g. gear wheels)
Challenge
For the measurement of the surfaces of rotationally Measurement table with gate
symmetric parts numerous axes must be positioned. Fur-
thermore the signals must be fastly transferred in order m
to detect the position as exactly as possible. To safe time, ~ Control unit
Axes with EnDat 2.2
absolute encoders are used because they do not need any
absolute encoders
reference runs when started. PC
- APCle-1711
Solution -
The measurement device consists of a measurement table EXCP:AESS
with a gate. The rotationally symmetric parts are fixed on i nput
the measurement table and their surface is tested with a (esSensor frequency
sensor connected to the gate. To move the sensor around 10 MHz
the parts the gate has several axes equipped with EnDat
2.2 absolute encoders. The precision of the axis position Axis positioning
is assured by the PCl Express counter board APCle-1711: (up to 8 axes at the same time)
Thanks to its high input speed of 10 MHz (optional APCle-
1711-10MHZ version) and its resistance to interferences,
the board is able to move the axes precisely even at high
speed.
Phone: +49 7229 1847-0 info@addi-data.com 143

Fax: +49 7229 1847-222 www.addi-data.com

'

PCIZ>
EXPRESS"



PCl Express boards, counter — APCle-1711

Function

Sin/Cos

New!

)

With the function Sin/Cos, up to 4 Sin/Cos sensors can be used on one board (function module 0 or 1 as well as 2 or 3). The extension module
EM-SINCOS-1Vpp, is meant for the connection of signals with 1 Vpp, the EM-SINCOS-11pApp is able to acquire 11 uApp signals. A signal period of the
Sin/Cos signal is divided in a predefined number of steps, depending on the chosen resolution. The maximum input frequency of the counter input also
depends on the chosen resolution.

Please note: The function Sin/Cos can only be used with the extension module EM-SINCOS.

Used signals

Signal name
EMx_Sin0+
EMx_Sin0-
EMx_Cos0+
EMx_Cos0-
EMx_Index0+
EMx_Index0-
EMx_Sin1+
EMx_Sin1-
EMx_Cos1+
EMx_Cos1-
EMx_Index1+
EMx_Index1-
EMx_DIG_IN

DigIn0_y
DigIn1_y
Digln2_y
DigOut_y

x: Number of the extension module (0 resp. 1);

Pin assignment - 50-pin D-Sub male connector

Pin

34 U, /+24V supply
35 FMO:
36 FM1:
37 FM2:
38 FM3:
39 FMO:
40 FM1:
41 FM2:
42 FM3:
43 FMO:
44 FM1:
45 FM2:
46 FM3:
47 FMO:
48 FM1:
49 FM2:
50 FM3:

Signal type
TV,/11 A, diff,
1V,/11 pA,, diff,
1V, /11 pA,, diff.
TV,/11 A, diff,
differential
differential

1V, /11 A, diff.
1V,/11 pA,, diff.
1V, /11 pA,, diff.
1V, /11 A, diff.
differential
differential

24V [ optional 5V

24V [ optional 5V
24V [ optional 5V
24V | optional 5V
24V

Pin

~
Digou 0 = 13
DigOut_1 3 __ 20
Digout 2 ES
Digout 3 SZ= %;
Diglho_0 ~ & %
DigIn0_1 2 %
DigIn0_2 2%
DigIn0_3 %
DigIn1_0
Dight_1 e 27
Digh12 ~ & 28
Dighl 3 84 30
pigh2 0 E= Y
Digln2_1 -,g" 3
Digin2_2 S 33
Digh2_3 =

FM = Function module

Pin assignment — 37-pin D-Sub male connector

EM = Extension Module

144

Fax:

Function

Trace A+ (Sinus) of Sin/Cos sensor 0
Trace A- (Sinus) of Sin/Cos sensor 0
Trace B+ (Cosinus) of Sin/Cos sensor 0
Trace B- (Cosinus) of Sin/Cos sensor 0
Trace C+ (Index) of Sin/Cos sensor 0
Trace C- (Index) of Sin/Cos sensor 0
Trace A+ (Sinus) of Sin/Cos sensor 1
Trace A- (Sinus) of Sin/Cos sensor 1
Trace B+ (Cosinus) of Sin/Cos sensor 1
Trace B- (Cosinus) of Sin/Cos sensor 1
Trace C+ (Index) of Sin/Cos sensor 1
Trace C- (Index) of Sin/Cos sensor 1

Digital trigger input (can used for latch resp.

interrupt logic)

Digital input for unrestricted use
Digital input for unrestricted use
Digital input for unrestricted use
Digital output for unrestricted use

y: Number of the function module (0 to 3)

Pin

<A
34 (4 1 | GND 1
35 o, 2 2 -
36 0.03 3 o
37 °, 4 4 %A
38 e.° 5 5 gg
39|e go |6 ol s©—
40 e 0|7 7 B
4legelfs 8 5
42|e _® |9 9
i3lege o 10
44 e, 11 11
sSlege ]2 12 2
6l g3 13 8=
4710 go |14 14 E=
alege]is 15 5%
49 . 16 16 §
50|e~-0 |17 17 =

33

\J

EMO_Sin0+ 20
EMO_Cos0+ 21
EMO_Index0+ | 22
EMO_Sin1+ 23

EMO_Cos1+ 24
EMO_Index1+ 25

26

27

GND 28

GND 29
EM1_Sin0+ 30
EM1_Cos0+ 31
EM1_Index0+ 32
EM1_Sin1+ 33

EM1_Cos1+ 34
EM1_Index1+ 35

EMO_Sin0-
EMO_Cos0-
EMO_Index0-
EMO_Sin1-
EMO_Cos1-
EMO_Index1-

EMO_DIG_IN
EM1_DIG_IN
EM1_Sin0-
EM1_Cos0-
EM1_Index0-
EM1_Sin1-
EM1_Cos1-
EM1_Index1-
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Block diagram Sin/Cos

Extension module (EM)

Sin 0

Cos 0

Index 0

ADC

Function module (FM)

Sin/Cos

A

Sin 1

Cos 1

Index 1

ADC |«

v

PX8001

Hi

PX901-2G

* Interpolation Sensor data 0

* Acquisition modes:
- Full Range Mode
- Fast Mode

e ADC auto gain
calibration

* Additional functions
(Full Range Mode):
- Compare logic Sensor data 1

- Index logic

- Digital Trigger

ADDI-DATA connection

»Sin/Cos” function

50-pin //
D-Sub

male connector

ST1711-50-37

37-pin D-Sub
male connector

78-pin D-Sub
male connector

EMO Pin 1
EM 1

APCle-1711

Pin assignment — 78-pin D-Sub female connector

Pin

78 EMO_ Index1-
77 EMO_Cos1-
76 EMO_Sin1-
75 EM1_Index1-
74 EM1_Cosl-
73 EM1_Sin1-

72 URQ,/+24 V-Versorg.

71 FM3: DigOut_3

68 FM2: DigOut_2

65 FM1:DigOut_1

62 FMO: DigOut_0

Pin

59 EMO_Index1+
58 EMO_Cosl+
57 EMO_Sin1+
56 EMO_Index0-
55 EM1_Index1+
54 EM1_Cosl+
3 EM1_Sin1+
52 U,

ef
51 FM3:Digln2_3
50
49
48 FM2:Digin2_2
47
46
45 FM1:Digin2_1

43
42 FMO: DigIn2_0
4
40

O000000000000000000 =
00000000000 OOOOOOOOO

@
S

w

)
o
S

w

'S
S

[

O00000000O0 000000000

~

Pin Pin
90 EMO_Index0+ 20
o) EMO_Cos0- 39 Epg cosos+ 19
o EMO_Sin0- 38 pyo sino+ 18
o EMO_DIG_IN 37 g pig_IN 17
o EM1_Index0- 36 g1 ndexo+ 16
o) EM1_CosO- 35 gy cos04 15
1) EM1Sin0- 34 Eyq sinos 14
bo) ~GND 33 ¢y3:piging_3 13
Ie) FM3: Digin1_3 32 12
b 31 1
o ) 30" Fm2: Digino_2 10
Ie) FM2: Digin1_2 29 9
3 28 8
o ) 21" FM1: Digino_1 7
Ie) FM1: Digin1_1 26 6
3 25 5
o ) 24 £M0: Digin0_0 4
Ie) FMO: Digin1_0 23 3
3 2 2
o 21 GND 1
1

EM = Extension Module

FM = Function module
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Specifications*\

PCl Express boards, counter — APCle-1711

Free programming of the functions

Acquisition of incremental encoders (1 x 32-bit or 2 x 16-bit)
SSI (max. 3 encoders per module)

Counter/Timer (3 counters similar to 82C54)

Pulse counter (4 x 32-bit counters per module)

Chronos (chronometer)

TOR (pulse counter with time slices, ...)

Digital I/0 (8 1/0, 24V, TTL, RS422)

PWM (pulse width modulation, 2 x per module)

BiSS-Master (B and C mode)

ETM (Timer interface for period duration measurement, edge time, ...)
TTL (TTL I/O without isolation)

Parallel Interface

EnDat 2.2

Sin/Cos

Customised functions

Signals
Digital I/0 signals, TTL or RS422, 24V

Inputs
Differential inputs or outputs (A, B, C, D)

Differential inputs, RS422: 16 (can be used as inputs or outputs)

Nominal voltage: 3.3VDC
Common mode range: +12/-7V
Input sensitivity: 200 mV
Input hysteresis: 50 mV
Input impedance: 12 kQ

Terminal resistor: 120 Q (not supplied)

Max. input frequency: APCle-1711: 5 MHz (at nominal voltage)

APCle-1711-10MHz: 10 MHz (at nominal voltage)

Mass-related inputs, 24 V (E, F, G):

Number of inputs: 12

Nominal voltage: 24VDC

Logic input fevels: Unominal: 24V
UH max.: 30V
UH min.: 19V
UL max.: 14V
UL min.: oV

Maximal input frequency: 1 MHz (at nominal voltage) depending on the function

Outputs
Nominal voltage: 3.3VDC

Maximum output frequency: 5 MHz (diff. outputs)

Max. number of outputs: 16 (if they are not used as diff. inputs)

Digital outputs, 24 V (H)

Technical data APCle-1711-24V version

24V inputs (channels A to G).

This board version is intended for the

connection of 24 V encoders.

Only 24V signals can be connected to the inputs.
Nominal voltage: 24VDC
Max. input frequency: 1 MHz (at nominal voltage) depending on the function

Logic input Tevels : Unominal: 24V

(Standard) UH max.: 30V
UH min.: 18V
UL max.: 16V
UL min.: ov

Functions
On the board APCle-1711-24V Ax, Bx, Cx and Dx are only available as 24 V inputs and not
as outputs. Therefore not any function can be used on any version of the board.
Available functions: - Incremental counter
- Sin/Cos
Partially available: -PWM

Please find more detailed information in the respective function manual.

Safety
Optical isolation: 1000V

EMC - Electromagnetic compatibility

The product complies with the European EMC directive. The tests were carried out by
a certified EMC laboratory in accordance with the norm from the EN 61326 series (IEC
61326). The limit values as set out by the European EMC directive for an industrial
environment are complied with. The respective EMC test report is available on request.

PC system requirements

and environmental conditions

168 x 98 mm

Acc. to PCI Express base specification,

Revision 1.0a (PCl Express 1.0a)
1-/4-18-116-Tane PCI Express slot

Dimensions:
System bus:

Space required:

Operating voltage: +3.3V/+ 12V from the PC
+24V ext.

Current consumption APCle-1711: 3.3V /341 mA
12V /76 mA
typ.

Front connector:
Additional connector:
Temperature range:

78-pin D-Sub female connector
50-pin D-Sub male connector
0 to 60 °C (with forced cooling)

Output type: High-side (load to ground)
Number of outputs: 4
Nominal voltage: 24VDC
Supply voltage range. 4.75V to 35 VDC (via 24V ext. pin)
Maximum current: 90 mA per output / 270 mA for all outputs (PTC)
Overtemperature: 165 °C (all outputs switch off)
/~ Ordering information
APCle-1711

Multifunction counter board, optically isolated, fast counter inputs - programmable functionality, for PCI Express.

Incl. technical description and software drivers.

APCle-1711:
APCle-1711-24V:
APCle-1711-5V-1:
APCle-1711-10MHz:

24 V instead of RS422 (A, B, C, D)
5V inputs instead of 24 V (E, F, G)
Input frequency 10 MHz, Inputs (A, B, C, D)

Option

Opt. 5V: 3.3 V outputs instead of 24 V (HO, H1, H2, H3)

Accessories

PX8001: 3-row screw terminal panel with housing for DIN rail

ST1711-50: Standard round cable, shielded, twisted pairs, 2 m,
78-pin male connector to 50-pin male connector

For the TTL 1/O function
ST370-16: Standard round cable, shielded, twisted pairs, 2 m
FB8001: Ribbon cable

Isolated counter board with programmable functionality

For the Sin/Cos function

EM-SINCOS-11pAPP: Extension module,

2 x 11 pAyp inputs, 1 dig. output, 24 V

Extension module,

2 x 1 Vpp inputs, 1 dig. output, 24 V

Y-cable, round, shielded, twisted pairs,

78-pin D-Sub male connector to 50-pin D-Sub male
connector and 37-pin D-Sub male connector
Screw terminal panel for DIN rail

EM-SINCOS-1VPP:

ST1711-50-37:

PX901-ZG:

*Preliminary product information
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Fax:  +49 7229 1847-222

info@addi-data.com 145
www.addi-data.com

Y

PCIZ>
EXPRESS"



Multifunction board, optically isolated, I
16 SE / 8 differential inputs, 4/8 analog outputs, 16-bit NeW|

PCIZ=>
EXPRESS’

Features

Also for IRl o
see APCI-3120, page 192

Also for CompactPc/™

see CPCI-3120, page 250 o

Also for Compactrc/™ Serial

see CPCls-3121, page 236 .
L]

Analog inputs

16 single-ended / 8 differential inputs

16-bit resolution

Optical isolation 500 V

Throughput: 100 kHz

Input ranges: 0-10 V, +10 V, 0-5V, +5 V,

0-2V, 2V, 0-1V, £1V, 0-20 mA (option) freely
programmable through software for each channel
Gain PGA x1, x2, x5, x10 freely programmable through
software for each channel

PCl Express DMA for analog data acquisition
Overvoltage protection

Input filters: 159 kHz

Analog acquisition

64/32-bit drivers .

One single channel, several channels, several channels
through scan list

Automatic analog acquisition through cyclic timer
control

Acquisition through scan list: up to 16 entries with gain,
channel, unipolar/bipolar

Acquisition triggered through software, timer, external
event

Trigger functions:

Software trigger or external trigger: the analog acqui-
sition (single or sequence) is started through signal
switching from 0 V to 24 V at the digital input 0.
Interrupt: end of single channel, end of multichannel,
end of scan list

Analog outputs

i3 :

LabVIEW™ *

&

LabWindows/CVI™

8 or 4 analog outputs, optically isolated 500 V
Voltage or current outputs

16-bit resolution (15-bit for 0-10 V)

Output voltage: = 10 V, 0-10 V (through software)
Output voltage after reset: 0 V

Each output has its own ground line (without optical
isolation)

Output current + 5 mA max. for voltage outputs
Current outputs: 0-20 mA,

min. load 10 Q, max. load 560 Q, at 20 mA

EMI filters

Digital

4 dig. inputs including 1 interruptible input
4 dig. outputs, 24 V, optically isolated

Timer / Watchdog

146 | Phone: +49 7229 1847-0

2 timers, incl. 1 which can be used as a watchdog

info@addi-data.com
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INL VR
APCle-3123

APCle-3121 / APCle-3123

PCI Express interface

16 single-ended / 8 differential inputs, 16-bit
8/4 analog outputs, 16-bit

Optical isolation of inputs and outputs, 500 V
PCI Express DMA, programmable gain
Trigger functions

8 digital I/0, 24 V, optically isolated, timer,
watchdog

Safety features

e Optical isolation 500 V min.

e Creeping distance IEC 61010-1

¢ Overvoltage protection + 40 V, analog inputs
® Protection against high-frequency EMI

e Input filters: 159 kHz

¢ Noise neutralisation of the PC supply

Applications

¢ Industrial process control

¢ Industrial measurement and monitoring

¢ Multichannel data acquisition

e Control of chemical processes

e Factory automation

¢ Acquisition of sensor data, current measurement
e Laboratory equipment, instrumentation

Software drivers

A CD-ROM with the following software and programming
samples is supplied with the board.

Standard drivers for:

e Linux

e 32-bit drivers for Windows 8 /7 / Vista / XP / 2000
¢ Signed 64-bit drivers for Windows 8/7 / XP

¢ Real-time use with Linux and Windows on request

Drivers and samples for the following compilers and
software packages:

e .NET

® Microsoft VC++ ¢ Borland C++

e Visual Basic ® Delphi

e LabVIEW e LabWindows/CVI

ADDIPACK functions
e Analog input ® Analog output ¢ Digital input

¢ Digital output ¢ Watchdog ¢ Timer

On request:
Further operating systems, compilers and samples.

Driver download: www.addi-data.com/downloads
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Specifications \

Analog inputs
Number of inputs:

PCI Express boards, analog - APCle-3121 / APCle-3123

16 single-ended / 8 differential inputs or

-
8 single-ended / 4 differential inputs ; AD
Resolution: 16-bg : - converter |} peipe
Optical isolation: 500 V through opto-couplers from PC to peripheral 165E/8 d‘;f; l ! Low-pass | Optical & converter
Tnput ranges: 0-T0OV, =10V, 05V, =5V, 02V, =2V, 0-TV, 1V, 8 SE/ 4 diff. ) fiters ) memmmmape-——
0(4)-20 mA (optional), nputs L
software-programmable for each channel tors 2| cpnirol
= logic
Throughput: 700 kHz analog I = e
Gain: Software programmable (xT, x2, x5, xT0) outputs u "
Relative precision (INL): + 2 [SB max. (A/D converter) 37-pin D-Sub - Times

Diff. non-finearity (DNL):

+ T [SB max. (A/D converter)

Bandwidth (=3 dB):

Limited to 159 kHz with Tow-pass filter

Trigger:

Through software, timer, external event (24 V input)

Data transfer:

Data to the PC through FIFO memory,
1/0 commands, interrupt at EOC (End Of Conversion)
and EOS (End of Scan), DMA transfer at EOC

Simplified block diagram

male connector

Pin assignment - 37-pin D-Sub male connector

16-pin male connector

/\il)
A
_E
0w

Interrupts: End of conversion, at timer overrun, End of scan
DIFF SE (\ SE DIFF
(+)An.input0  (+)An.input0 |20 .: ; Hﬁﬂ mpmg mﬁn mpmg
(+) An. input (+) An. input
Analog outputs eI CH el
(+)An.input3  (+)An.input3  |23|@ ®| 4 | (+)An.input 11 (+)An.input 7
Number of outputs: 8or4d Qanmpn - (an e 7 (2488 : m: ::sz Eiiiﬁ mg
uton: -DI (:)A: :: ﬁ:w (: :: :2 ::E 26|@®] 7 | (H)An.input13  ()An.input5
Resolution T6-bit Dot | oo "
Optical isolation: 500 V through opto-couplers (:A" i\"npa“wéggmpmg&én it (7o s HM"A:;T;; ;"zpm i s
Output range: 0-T0V, + 10V switchable through software Arslog T D les I ol o 10 }1
(0-20 mA optional) An output 1 GND uleefn Anoutput 0
Overvoltage protection: 15V N Rripencrind b b A ot 2
Max. output current / Toad: +5mA, 2kQ An. output 4 GND ufe ofs An.output 3
An. output 5 GND 3s]e @16 An. output 4
Short-circuit current: + 35 mA (short time) An. output 6 GND % L o ouput 5
Output voltage after reset: 0V A outout 7 GO Q 19 ot 7
Current outputs
Resolution: P T5-bit 1:The analog inputs have a common ground line
- - 2: Each analog output has its own ground line
Output range: 0-20 mA
[SB: 610.35nA . . .
Toad (at 20 mA): T0 C min,, 560 ) max. Pin assignment - 16-pin male connector
Output current after reset: 0mA
Dig. input 3- 16 MM 15 | Dig. input 3+
Dlg |tal I/O Dig. input 2- Dig. input 2+
. - h . Dig. input 1- Dig. input 1+
Number of I/0 channels: 4 digital inputs, 4 digital high-side outputs, 24 V Dig. input 0- Dig. input 0+
Optical isolation: 1000V through opto-couplers 24V voltage supply High-side output 3 (24 V)
Input current at 24 V: 10 mA typ. 24V voltage supply High-side output 2 (24 V)
Input range: 0-30V GND (dig. output) High-side output 1 (24 V)
Supply voltage: 832V GND (dig. output) {2 N 1 | High-side output 0 (24 V)
Max. switching current: 65 mA typ.

EMC - Electromagnetic compatibility ADDI-DATA connection

The product complies with the European EMC directive. The tests were carried out by PX901-ZG
a certified EMC laboratory in accordance with the norm from the EN 61326 series (IEC
61326). The limit values as set out by the European EMC directive for an industrial ST010/STO11 FB3000
environment are complied with. The respective EMC test report is available on request. i
Physical and environmental conditions & ) Pigital VO
Dimensions: 168 x 99 mm PX_BNC
System bus: Acc. to PCT Express base specification, 000
Revision 1.0a (PCI Express 1.0a) 0060
Space required: T-74-18-TT6-Tane PCT Express slot : : : APCle-312x
Operating voltage: +3.3V, +12V from PC 000
Front connector: 37-pin D-Sub male connector : g :
Temperature range: 0 to 60 °C (with forced cooling) ©0 0

connector

connector

/Ordering information

APCle-3121/ APCle-3123
Multifunction board, optically isolated, 16 SE/8 differential inputs, 4/8 analog outputs, 16-bit, for PCI Express. Incl. techn. description and software drivers.

Options
Please indicate the number of channels
Option SF: Precision filter for 1 single-ended channel
Option DF: Precision filter for 1 diff. channel
Option PC: Current input 0(4)-20 mA for 1 channel
PC-SE: for single-ended PC-Diff: for differential

Versions

Voltage

APCle-312x-16-8 Version with 16 SE / 8 diff. inputs, 8 analog outputs
APCle-312x-16-4 Version with 16 SE / 8 diff. inputs, 4 analog outputs
APCle-312x-8-8  Version with 8 SE / 4 diff. inputs, 8 analog outputs
APCle-312x-8-4  Version with 8 SE / 4 diff. inputs, 4 analog outputs
Accessories

PX901-A: Screw terminal panel for connecting the analog I/O
PX901-AG: Same as PX901-A with housing for DIN rail
PX_BNC: BNC connection box for connecting the analog I/O
PX901-ZG: Screw terminal panel for connecting the dig. I/0

Current

APCle-3121-16-8C Version with 16 SE / 8 diff. inputs, 8 analog outputs
APCle-3121-16-4C Version with 16 SE / 8 diff. inputs, 4 analog outputs
APCle-3121-8-8C Version with 8 SE / 4 diff. inputs, 8 analog outputs

APCle-3121-8-4C  Version with 8 SE /4 diff. inputs, 4 analog outputs ST010: Standard round cable, shielded, twisted pairs, 2 m
STO11: Standard round cable, shielded, twisted pairs, 5 m
FB3000: Ribbon cable for digital I/O

Phone: +49 7229 1847-0
Fax:  +49 7229 1847-222
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Analog input board, optically isolated,

16 SE / 8 differential inputs, 16-bit

PCIZ=>
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Features

Also for a2l .
see APCI-3001, page 202 .
and APCI-3010 / APCI-3016,

page 196

Also for compactrc/™
see CPCI-3001, page 252 .

Analog inputs

16 single-ended/8 differential inputs

16-bit resolution

Optical isolation 500 V

Throughput: 100 kHz

Input ranges: 0-10 V, +10 V, 0-5V, +5 V,
0-2V, 2V, 0-1V, £1V, 0-20 mA (option)
freely programmable through software

for each channel

Gain PGA x1, x2, x5, x10 freely programmable
through software for each channel

PCl Express DMA for analog data acquisition
Overvoltage protection

Input filters: 159 kHz

-- ,.Analog acquisition

64/32-bit drivers

on request

One single channel, several channels, several channels

through scan list

Automatic analog acquisition through cyclic timer

control

Acquisition through scan list: up to 16 entries with gain,

channel, unipolar/bipolar

Acquisition triggered through software, timer, external

event
Trigger functions:
Software trigger or

external trigger: the analog acquisition (single or
sequence) is started through signal switching from 0 V

to 24V at the digital input 0.

Interrupt: end of single channel, end of multichannel,

end of scan list

LabVIEW™

@ Timer

LabWindows/CVI™

148 | Phone: +49 7229 1847-0

4 dig. inputs including 1 interruptible input
4 dig. outputs, 24V, optically isolated

1 timer

info@addi-data.com
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APCle-3021

PCI Express interface

16 single-ended/
8 differential inputs, 16-bit

Optical isolation 500 V
PCI Express DMA, programmable gain
Trigger functions

8 digital 1/0, 24 V, optically isolated, timer

Safety features

e Optical isolation 500 V min.

e Creeping distance IEC 61010-1

¢ Overvoltage protection + 40 V, analog inputs
® Protection against high-frequency EMI

e Input filters: 159 kHz

¢ Noise neutralisation of the PC supply

Applications

¢ Industrial process control

¢ Industrial measurement and monitoring

¢ Multichannel data acquisition

e Control of chemical processes

e Factory automation

¢ Acquisition of sensor data, current measurement
e Laboratory equipment, instrumentation

Software drivers

A CD-ROM with the following software and programming
samples is supplied with the board.

Standard drivers for:

e Linux

e 32-bit drivers for Windows 8 /7 / Vista / XP / 2000
¢ Signed 64-bit drivers for Windows 8/7 / XP

¢ Real-time use with Linux and Windows on request

Drivers and samples for the following compilers and
software packages:

e .NET

® Microsoft VC++ ¢ Borland C++

e Visual Basic ® Delphi

e LabVIEW e LabWindows/CVI

ADDIPACK functions
¢ Analog input e Digital input

¢ Digital output ¢ Watchdog ¢ Timer

On request:
Further operating systems, compilers and samples.

Driver download: www.addi-data.com/downloads

ADDI-DATA flg
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Specifications \

Analog inputs
Number of inputs:

16 single-ended / 8 differential inputs or
8 single-ended / 4 differential inputs

Resolution: 16-bit
Optical isolation: 500 V through opto-couplers from PC to peripheral
Input ranges: 0-10V, £ 10V, 0-5V, £5V,0-2V, £2V,0-TV, £ 1V,
0(4)-20 mA (optional)
software-programmable for each channel
Throughput: 100 kHz
Gain: Software programmable (x1, x2, x5, x10)

Relative precision (INL):

+ 2 LSB max. (A/D converter)

Diff. non-flinearity (DNL):

+ 1 LSB max. (A/D converter)

Bandwidth (-3 dB):

Limited to 159 kHz with low-pass filter

Trigger:

Through software, timer, external event (24 V input)

Data transfer:

Data to the PC through FIFO memory,
1/0 commands, interrupt at EOC (End Of Conversion)
and EOS (End of Scan), DMA transfer at EOC

Interrupts:

Digital 1/0

Number of I/0 channels:

End of conversion, at timer overrun, End of scan

4 digital inputs, 4 digital high-side outputs, 24 V

Optical isolation:

1000V through opto-couplers

Input current at 24 V: 10 mA typ.
Input range: 0-30V
Supply voltage: 8-32V
Max. switching current: 65 mA typ.

EMC - Electromagnetic compatibility

The product complies with the European EMC directive. The tests were carried out by
a certified EMC laboratory in accordance with the norm from the EN 61326 series (IEC
61326). The limit values as set out by the European EMC directive for an industrial
environment are complied with. The respective EMC test report is available on request.

PCI Express boards, analog - APCle-3021

Simplified block diagram

b |
© AID
MUX converter DCIDC
o
16Se/8diff. | | --d--- | Optical ¥| converter
or , Low-pass ! isolation ¥
8 SE/ 4 diff. 1 filters 1 om -
inputs | B o "B
I FPGA
18 control
S logic
<] S RAM
e - FIF
37-pin D-Sub : PCI Express - Timer
male connector controller

Pin assignment - 37-pin D-Sub male connector

DIFF SE
(+) An. input 0
(+) An. input 1
(+) An. input 2
(+)

1J Analog input GND
Analog input GND

(+) An. input 0 | 20| 1
(+) An.input 1 |21] @ @] 2
(+) An.input 2 | 22| e ®| 3
An.input 3 (+) An. input 3 |23|e ®| 4
(+) An.input 7 [24] e ®| 5
(+) An. input 6 | 25| ®| &
(+) An.input5 26| e ®| 7
) An.input 0 (+) An.input4 [27|e ® g

PCI Express bus

+
16-pin male connector

SE DIFF

(+) An. input 8  (+) An. input 4.
(+) An.input 9 (+) An. input 5
(+) An. input 10 (+) An. input 6
(+) An.input 11 (+) An. input 7
(+) An.input 15 (-) An. input 7
(+) An.input 14 (-) An. input 6
(+) An.input 13 (-) An. input 5
(+) An.input 12 (-) An. input 4

Analog input GND

Analog input GND  #1

Analog input GND

1: The analog inputs have a common ground line

Physical and environmental conditions

Dimensions:

168 x 99 mm

System bus:

Acc. to PCI Express base specification,
Revision 1.0a (PCI Express 1.0a)

Space required:

1-/4-/8-116-Tane PCI Express slot

Operating voltage:

+3.3V, + 12V from PC

Front connector:

37-pin D-Sub male connector

Temperature range:

0 to 60 °C (with forced cooling)

Pin assignment - 16-pin male connector

Dig. input 3- 16 MM 15 | Dig. input 3+
Dig. input 2- 14 MM 13 | Dig. input 2+
Dig. input 1- 12 mmm11 | Dig.input 1+
Dig. input 0- 10 WM 9 | Dig. input 0+

24V voltage supply |8 mmm 7 | High-side output 3 (24V,
24V voltage supply |6 mamm 5 | High-side output 2 (24 V)
GND (dig. output) |4 mmmm 3 | High-side output 1(24V,
GND (dig. output) |2 mmmm 1 | High-side output 0 (24 V,

ADDI-DATA connection

PX901-ZG

FB3000
Digital /0
PX_BNC
©00
(- -]
@00 2
000 APCle-3021
©00
@00 2
(- - -]
co0o B

connector connector

/0rdering information

APCle-3021

Analog input board, optically isolated, 16 SE/8 differential inputs, 16-bit. Incl. technical description and software drivers.

Versions
APCle-3021-16
APCle-3021-8
APCle-3021-4
Options

Version with 16 SE/8 diff. inputs
Version with 8 SE/4 diff. inputs
Version with 4 SE/2 diff. inputs

Please indicate the number of channels

Option SF:
Option DF:
Option PC:

Precision filter for 1 single-ended channel
Precision filter for 1 diff. channel
Current input 0(4)-20 mA for 1 channel

PC-SE: for single-ended PC-Diff: for differential

Accessories

PX901-A: Screw terminal panel for connecting the analog I/O
PX901-AG: Same as PX901-A with housing for DIN rail
PX_BNC: BNC connection box for connecting the analog I/O
PX901-ZG: Screw terminal panel for connecting the dig. /0

ST010: Standard round cable, shielded, twisted pairs, 2 m
STO11: Standard round cable, shielded, twisted pairs, 5 m
FB3000: Ribbon cable for digital I/O

Phone: +49 7229 1847-0
Fax:  +49 7229 1847-222

info@addi-data.com
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Analog output board, optically isolated,
8/4 analog outputs, 16-bit

APCle-3521

PCI Express interface

8/4 analog outputs, 16-bit

1"
¥
1"‘ i

S Optical isolation 500 V
PCI)> : 8 digital 1/0, 24 V, optically isolated, timer
EXPRESS® ' ' ' '
watchdog
1
Features Safety features
Analog outputs ¢ Optical isolation 500 V min.
e 8 or 4 analog outputs, optically isolated 500 V e Creeping distance IEC 61010-1
¢ Voltage or current outputs * Protection against high-frequency EMI
® 16-bit resolution (15-bit for 0-10 V) ¢ Noise neutralisation of the PC supply
e Output ranges: £10 V, 0-10 V (through software)
Also for S22 ¢ Output voltage after reset: 0 V Applications
and APCI-3501, page 204 e Each output has its own ground line (without optical
isolation) ¢ Industrial process control
e Output current 5 mA max. for voltage outputs ¢ Industrial measurement and monitoring
e Current outputs: 0-20 mA, ¢ Control of chemical processes
min. load 10 Q, max. load 560 Q at 20 mA e Factory automation
e EMI filters ¢ Laboratory equipment, instrumentation
Digital Software drivers
-- e 4dig. inputs including 1 interruptible input
¢ 4dig. outputs, 24V, optically isolated A CD-ROM with the following software and programming
.. samples is supplied with the board.
Windows Timer / Watchdog
64/32-bit drivers e 2 timers, incl. 1 which can be used as a watchdog Standard drivers for:

e Linux

e 32-bit drivers for Windows 8 /7 / Vista / XP / 2000
¢ Signed 64-bit drivers for Windows 8 /7 / XP

e Real-time use with Linux and Windows on request

on request Drivers and samples for the following compilers and

software packages:

e NET

® Microsoft VC++ * Borland C++
,,,,,,, ¢ Visual Basic ® Delphi

E e LabVIEW e LabWindows/CVI

EECECECR ADDIPACK functions
LabVIEW™ ¢ Analog input ¢ Analog output * Digital input
¢ Digital output ¢ Watchdog ¢ Timer

2
On request:
v Further operating systems, compilers and samples.
LabWindows/CVI™

Driver download: www.addi-data.com/downloads
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Specifications \

Analog outputs

Number of outputs:

8or4d

Resolution:

16-bit resolution

Optical isolation:

500V through opto-couplers

Output range:

0-T0V, £70V switchable through software
(0-20 mA optional)

Overvoltage protection: +15V

Max. output current / Toad: +5mA, 2kQ
Short-circuit current: +35 mA (short time)
Output voltage after reset: oV

Current outputs

Resolution: 15-bit

Output range: 0-20 mA

[SB: 610.35nA

Load (at 20 mA): 170 Q min., 560 QQ max.
Output current after reset: 0mA

Digital I/0

Number of I/0 channels:

4 dig. inputs, 4 dig. high-side outputs, 24V

Optical isolation:

1000V through opto-couplers

Input current at 24 V: 10 mA typ.
Input range: 0-30V
Supply voltage: 8-32V
Max. switching current: 65 mA typ.

EMC - Electromagnetic compatibility

The product complies with the European EMC directive. The tests were carried out by
a certified EMC laboratory in accordance with the norm from the EN 61326 series (IEC
61326). The limit values as set out by the European EMC directive for an industrial

environment are complied with. The respective EMC test report is available on request.

Physical and environmental conditions

Dimensions:

168 x 99 mm

System bus:

Acc. to PCI Express base specification,
Revision 1.0a (PCI Express 1.0a)

Space required:

1-/4-/8-/16-lane PCl Express slot

Operating voltage:

+3.3V, + 12V from PC

Front connector:

37-pin D-Sub male connector

Temperature range:

0 to 60 °C (with forced cooling)

PCI Express boards, analog - APCle-3521

Simplified block diagram

4or8
analog
outputs

37-pin D-Sub
male connector

pio-coulers

o1

An. output 0 GND
An. output 1 GND
An. output 2 GND
An. output 3 GND
An. output 4 GND
An. output 5 GND
An. output 6 GND
An. output 7 GND

4 DCDC
Optical : converter

control

logic

- Sequ. RAM || 1~
- F_IF%

- Timer

An. output 0
An. output 1
An. output 2
An. output 3
An. output 4
An. output 5
An. output 6
An. output 7

Pin assignment - 16-pin male connector

Dig. input 3-

Dig. input 2-

Dig. input 1-

Dig. input 0-

24V voltage supply
24V voltage supply
GND (dig. output)
GND (dig. output)

16 = W15 | Dig. input 3+
14 m M 13 | Dig.input 2+
12 m M 11 | Dig.input 1+

10 mm 9 | Dig.input 0+

8 mm 7 | High-side output 3 (24 V)
6 mm 5 | High-side output 2 (24 V)
4 mm 3 | High-side output 1(24V)
2 E M 1 | High-side output 0 (24 V)

ADDI-DATA connection

PX901-ZG

or

i~

male
connector

ST010/STO1

FB3000

Digital I/0

APCle-3521

D-Sub D-Sub
al female
connector

/0rdering information

APCle-3521

Analog output board, optically isolated, 8/4 analog outputs, 16-bit, for PCI Express.
Incl. technical description and software drivers.

Versions
Voltage
APCle-3521-8
APCle-3521-4

Current
APCle-3521-8C
APCle-3521-4C

Version with 8 analog voltage outputs
Version with 4 analog voltage outputs

Version with 8 analog current outputs
Version with 4 analog current outputs

Accessories
PX901-A:

Screw terminal panel for connecting the analog I/0

PX901-AG: Same as PX901-A with housing for DIN rail

PX_BNC:

BNC connection box for connecting the analog I/0

PX901-ZG: Screw terminal panel for connecting the dig. /0O

STO10:
STO11:
FB3000:

Standard round cable, shielded, twisted pairs, 2 m
Standard round cable, shielded, twisted pairs, 5 m
Ribbon cable for digital /0

Phone: +49 7229 1847-0

Fax:

+49 7229 1
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Noise and vibration measurement board, optically isolated,
4 analog inputs, 24-bit, for PCI-Express /

_—

%
Preliminar

APCle-3660-4

4 SE/diff. (+/-) inputs, simultaneous sampling
PC|\> Sampling frequency up to 4 MHz
EXPRESS® Connection through BNC connectors

Onboard power supply for ICP™sensors

4 digital inputs, 4 digital outputs, 24 V

Optical isolation between the channels

Onboard SDRAM module (option)

Features Software
¢ 4-lane PCI-Express board Standard drivers for:
e Linux
Analog inputs e 32-bit drivers for Windows 8 /7 / Vista / XP / 2000
e 4 SE or diff. (+/-) inputs o Signed 64-bit drivers for Windows 8 /7 / XP
e One A/D converter per channel: simultaneous e Real-time use with Linux and Windows on request
acquisition on all analog channels
e Sampling frequency between 125 kHz and 4 MHz Samples for the following compilers:
® 24-bit resolution e Visual C++
e Inputrange = 10V e Borland C
e Gain 1 to 10, software-programmable
* Input coupling AC, DC, GND, software-programmable Driver download: www.addi-data.com/downloads

for each channel
e Anti-aliasing filter

-- e 1000 V optical isolation between the channels
.. e QOvervoltage protection
Windows Current sources
64/32-bit drivers e 4 current sources for the direct connection of

ICP™ sensors (integrated circuit piezoelectric)
e 4 mA typ., 24 V max.

) Counter inputs (option)
ol e 4 counter inputs, RS422
on request
Digital
e 4digital inputs, 24 V, optoisolated
e 4 digitale outputs, 24 V, optoisolated

Onboard SDRAM module (option)
* 1GB

/Ordering information

APCle-3660-4

Noise and vibration measurement board, optically isolated, 4 analog inputs, 24-bit, 4 current sources, anti aliasing filter, for PCI-Express.
Incl. technical description and software drivers.

Versions Accessories
APCle-3660-4: 4 analog inputs, FB3660-D: Ribbon cable for connecting the digital /0
4 current sources for connecting ICP™ sensors,, on separate bracket, 30 cm

4 digital inputs, 4 digital outputs
Options
® 4 counter inputs
¢ 1 GByte SDRAM

*Preliminary product information
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1 to 8-port serial interface, RS232, RS422, RS485,
20 mA CL, modular mounting through modules

PCIZ=>
EXPRESS’

Also for F2&=l
see APCI-7xxx-3, page 222

Also for CompactPc/™
see CPCI-7500, page 254

Windows
64/32-bit drivers

154 | Phone: +49 7229 1847-0
Fax:  +49 7229 1847-222

The APCle-7xxx communication boards are configured by
inserting SI modules which the board identifies automati-
cally. The serial interfaces can be configured through
modules in the following modes: R$232, RS422, RS485
(with or without optical isolation) and current loop (with
optical isolation).

The SI modules with optical isolation allow a protection
of up to 1000 V for the use in noisy environments where
earth loops can occur.

The I/O lines are protected against short-circuits, fast

transients, electrostatic discharge and high-frequency EMI.

The interface is supported through a 128-byte FIFO buffer
for sending and receiving data and guarantees reliable
operation at high transfer rates.

Features

¢ Asynchronous communication adapter

e Modular mounting through SI modules
1 socket for 1-port serial interface (APCle-7300)

2 sockets for 2-port serial interface (APCle-7420)

4 sockets for 4-port serial interface (APCle-7500,
APCle-7500/4C)

8 sockets for 8-port serial interface (APCle-7800)

e Can be configured as RS232, RS422, RS485 with/without
optical isolation, 20 mA Current Loop (active, passive),
with optical isolation through separate S| modules

e Automatic addressing through BIOS

e Automatic module identification

e UART 16C950, downwards compatible until 16C450

e 128-byte FIFO buffer for sending and receiving data

* Programmable transfer rate

e 5,6, 7 or 8-bit character

e 1, 1% or 2 stop bits

* Parity: even, odd or none

e Automatic transmitter control for R5485 and
transmitter control through FIFO level

e Common interrupt

Safety features

¢ Sl modules available with optical isolation 1000 V

e Creeping distance IEC 61010-1 (VDE411-1)

e Protection against fast transients (Burst)

e Short-circuit protection for RS422 and RS485

¢ Internal diagnostic possibility, break, parity,
overrun and framing error

info@addi-data.com
www.addi-data.com

APCle-7300 - 1-port serial interface
APCle-7420 - 2-port serial interface
APCle-7500 - 4-port serial interface
APCle-7800 - 8-port serial interface
RS232, RS422, RS485, 20 mA Current Loop

Free mode configuration for each port

through SI modules

With/without optical isolation 1000 V

128-byte FIFO buffer for each port
16C950-compatible UART

Applications

¢ Industrial serial communication
e Data acquisition

* Multi-user systems

e PLC interface

e Multidrop applications

¢ Modem and printer control, etc.

Software drivers

A CD-ROM with the following software and programming
samples is supplied with the board.

Standard drivers for:

e Linux

e 32-bit drivers for Windows 8 /7 / Vista / XP / 2000
¢ Signed 64-bit drivers for Windows 8 /7 / XP

e Real-time use with Linux and Windows on request

Drivers and samples for the following compilers and
software packages:

® Microsoft VC++

e Visual Basic ¢ Delphi

On request:
Further operating systems, compilers and samples.

Driver download: www.addi-data.com/downloads

ADDI-DATA ’A



PCl Express boards, serial - APCle-7xxx

S| modules
20 mA CL

Operating mode RS232 RS485

Ad
K%
ann i
||'||I|f1‘l i
S1232
Optical isolation 1000 V v v v v
Creeping distance 3.2 mm v v v v
Short-circuit protection v v v v
ESD protection v v v v
Burst protection v v v v v v v
Duplex Full Full Full Full Half Half Full
Max. Baud rate 1 MBaud 1 MBaud 1 MBaud 1 MBaud 1 MBaud 1 MBaud 19.2 kBaud
Modem control signals v v Op(tsimglzlgégﬁ
Autom. transmitter control v v
Current consumption 16 mA 1mA 15 mA 5mA 15 mA 5mA 82 mA

APCle-7300 / APCle-7420 / APCle-7500 / APCle-7800

Safety features
Optical isolation:

Specifications \

Serial interface - 1-port, 2-port, 4-port, 8-port
Mode: RS232, RS422, RS485, 20 mA Current Loop
(active, passive) with or without optical isolation
through separate S| modules

Asynchronous, full or half duplex (SI modules)

1000 V (SI modules)

Physical and environmental conditions

Transmission mode:

Parity: Even, odd, none, mark, space

Interrupt Tines: Automatic configuration through BIOS

EMC - Electromagnetic compatibility

The product complies with the European EMC directive. The tests were carried out by
a certified EMC laboratory in accordance with the norm from the EN 61326 series (IEC
61326). The limit values as set out by the European EMC directive for an industrial

environment are complied with. The respective EMC test report is available on request.

Dimensions:

168 x 99 mm

Addressing: Automatic through BIOS B
Memory: 128-byte FIFO buffer for transmitter and receiver System bus: Acc. to PCI Express base specification,
Transfer rate: Programmable up to 1 MBaud i Revision 1.0a (PCI Express 1.0a)
Protocol: 5-, 6-,7- or 8-bit character 1,17 or 2 stop bits Space required: 1-/4-18-16-lane PCI Express slot

Operating voltage:

+ 3,3V from the PC

Front connector:

9-pin D-Sub male connector (APCle-7300)

2 x 9-pin D-Sub male connector (APCle-7420)
37-pin D-Sub male connector (APCle-7500)
78-pin D-Sub female connector (APCle-7800)

Temperature range:

0 to 60 °C (with forced cooling)

/Ordering information

APCle-7300 / APCle-7420 / APCle-7500 / APCle-7800

APCle-7300: 1-port serial interface (1 x 9-pin D-Sub)
APCle-7420: 2-port serial interface (2 x 9-pin D-Sub)
APCle-7500: 4-port serial interface (1 x 37-pin D-Sub)
APCle-7500/4C: 4-port serial interface (4 x 9-pin D-Sub)
APCle-7800: 8-port serial interface (1 x 78-pin D-Sub

Each incl. technical description and software drivers.

S| modules: Please order the modules separately!

SI1232-G: RS232 mode, isolated

S1232: RS232 mode

S1422-G: RS422 mode, isolated

S1422-PEP: RS422 mode, isolated, with RTS/CTS

S1422: RS422 mode

S1485-G: RS485 mode, isolated

S1485: RS485 mode

SITTY: 20 mA Current Loop mode (active, passive), isolated

Accessories
ST075:
ST074:

Shielded round cable, 37 to 4 x 9-pin (for APCle-7500)
Shielded round cable, 37 to 4 x 25-pin (for APCle-7500)

ST7809: Shielded round cable, 78 to 8 x 9-pin (for APCle-7800)
ST7825: Shielded round cable, 78 to 8 x 25-pin (for APCle-7800)

Phone: +49 7229 1847-0
+49 7229 1847-222

Fax:

info@addi-data.com
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PCI BOARDS, DIGITAL /0~

Digital boards are used for industrial I/O regulation, signal switching, as
interface to automatic test devices, for the on/off monitoring of electrical
consumers or as interfaces to machines. They can activate e.g. ventilation,
valves, pumps and electromechanical relays.

A large product range

Our product range of digital input and output boards for the PCl bus is as
varied as their possibilities of use. In our product range you will find:

¢ Digital input boards, 5V, 24 V

e Digital /0 boards, 5V, 12V, 24V, TTL

¢ Digital output boards, 24 V

¢ Relay boards, 8 to 16 relays

All PCl boards can be used in 5 V systems.

Some of the boards have been developed for use in 5 V systems as well as in
3.3V systems.

More performance through CPU relief

The interruptible inputs of the digital /0 boards make continuous cyclic
scan processes (polling) for routine monitoring and analysis tasks unneces-
sary, which relieves the processor and the software. At a status change of
the digital inputs, a corresponding interrupt is generated, enabling the
system to react to the event through the interrupt routine and thus meet
the defined real-time criteria.

Safe machine start

Until the current supply provides its nominal voltage in the initialisation
phase, the logic components on electronic devices run through different
undefined intermediate states.

Without special measures the state of the digital outputs cannot be ascer-
tained. Thus the I/0 and output boards reset all outputs to ,,0"” at power-on
or reset. This allows straight solutions for machine starts or the start of
measurement processes.

Phone: +49 7229 1847-0
Fax:  +49 7229 1847-222
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Correct state identification

With the digital boards by ADDI-DATA, you can
reliably find out the state (0 or 1) of the connected
devices or sensors. There is thus no undefined range
that could lead to switching errors.

Real-time complete system MSX-Box

Combination of the MSX-Box PAC system and PCl boards
e Compact and flexible

¢ Stand-alone system (own CPU)

* Long-term availability

MSX-Box product information see page 20

M5X-BOX

HIGH DEGREE OF
PROTECTION

Optical isolation from 500 V to 1000 V

m Protection against short-circuits,
overtemperature, overvoltage

m Filters for the inputs and outputs

Industry-standard D-Sub connectors

ADDI-DATA

SPIRIT OF EXCELLENCE
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PCl boards, digital I/0

Product overview

Digital 1/0, Digital input, Digital output, Relay Digital I/0,
24NV 24NV 24NV board TTL
%)
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32-bit PCl bus PCI5V 5V 5V 33V 5V 5V 5V 5V 5V 33V/5V 33V/5V
FPGA v v v
Filters and protective
dircuits v v v v v v v v v v
48 TTL (APCI-1648)
Input channels 16 8 32 32 32 16 96 TTL (APCI-1696)
Optical isolation 1000 V v v v v v v
!nterruptible 14 16 16 16
input channels
Nominal voltage (V) 24V (1930) 24V (19-30)
DC (V) 9 12V (APCI- |24V (19-30) 24V (19-26) 5V 5V (APCI- | 24V (19-30) TTL
1500-12V) 1032-5)
Input current at 24 VDC 6 mA 6 mA 5mA 5mA 6 mA
Output channels 48 TTL (APCI-1648)
24V high-side drivers) 16 8 32 32 16 96 TTL (APCI-1696)
Output channels 32 (APCI-
(5V high-side drivers) 1564-5V-HS)
Output channels 32 (APCI-
Open Collector 1564-5V)
Relays 8/16 relays
Optical isolation 1000 V v v v v v v 4 v 4
24V DC (10-36)
" 24V DC 24V DC 24V DC (10-36) N 24V DC 60V DC
Tt el ) (10-36) | (10-36) | 5V (APCI-1564-5V) >V Sz\i)éé?sc)l (10-36) | 48VAC m
Ui () 0.50 0.50 0.50 50 mA 052 052 1 12 LS TTL Loads
for one channel
Watchdog (depth) v (16-bit) | v (8-bit) v (8-bit) v (8-bit) v (8-bit) v (8-bit) | v (8-bit)
. 3/- 13 13
Timer / Counter (depth) (16-bit) (32-bit) (32-bit)
Page 158 160 162 164 166 168 170 172 174 176
Software Driver download: www.addi-data.com/downloads
(1) Limited to 3 A for all outputs, self-resetting fuse against short-circuits
(2) Limited to 2x3 A for all outputs, self-resetting fuse against short-circuits
Phone: +49 7229 1847-0 info@addi-data.com 157
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Digital I/0 board, optically isolated,

32 digital inputs and outputs, 24V / 12V

/

2Cr 32-bit

Also for
PC| > See APCle-1500
EXPRESS" page 120

Also for CompactPc/®Serial
See CPCls-1500, page 230

Also for compactrc/™
See CPCI-1500, page 242

Also for PC/104-PLUS
See PC104-PLUS1500, page 226

64/32-bit drivers

=

LabVIEW™

a.\}z
LabWindows/CVI™
DASYLab10

‘Data Acqursition System Laboratory

158
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Features

e 3 programmable timers

e Connector compatible to the ISA board PA 1500.
Connector and software compatible to the digital
I/0 boards APCle-1532 for the PCl Express bus and
CPCI-1500 for the CompactPCl bus.

¢ Monitoring program for testing and setting the board
functions

Inputs

¢ 16 optically isolated digital inputs, 24V or 12 V
(APCI-1500-12V), including 14 interruptible inputs

¢ Reverse voltage protection

e Allinputs are filtered

Outputs

¢ 16 optically isolated digital outputs, 10 V to 36 V

e Output current per channel 500 mA

¢ Timer programmable watchdog for resetting the
outputs to ,0”

¢ Diagnostic report through status register at short-
circuits, overtemperature, voltage drop or watchdog

¢ Interrupt triggered through watchdog, timer, error

* At Power-On, reset of the outputs to ,0"

e Short-circuit current for 16 outputs ~ 3 A typ.

e Short-circuit current per output ~1.5 A typ.

o Self-resetting fuse (electronic fuse)

e Overtemperature and overvoltage protection

e 24V power outputs with protection diodes and filters

e Output capacitors against electromagnetic emissions

e External 24 V voltage supply screened and filtered

e Shutdown logic, when the external supply voltage
drops below 5 V

Safety features

e Optical isolation 1000 V

¢ Creeping distance IEC 61010-1

® Protection against fast transients (burst),
overvoltage, electrostatic discharge and
high-frequency EMI

e Separate ground lines for inputs and outputs

info@addi-data.com
www.addi-data.com

APCI-1500 / APCI-1500-12V
16 digital inputs, 24 Vor 12V,

including 14 interruptible inputs

16 digital outputs, 10-36 V, 500 mA/channel
Optical isolation 1000 V

Input and output filters

Watchdog, timer

At Power-0n the outputs are reset to “0”

Applications

e Industrial I/O control

¢ PLC coupling

¢ Reading of encoder values for process control
¢ Signal switching

¢ Interface to electromechanical relays

¢ ON/OFF monitoring of motors, lights...

e Watchdog / Timer

¢ Machine interfacing, ....

Software drivers

A CD-ROM with the following software and programming

samples is supplied with the board.

Standard drivers for:

e Linux

e 32-bit drivers for Windows 8 /7 / Vista / XP / 2000
¢ Signed 64-bit drivers for Windows 8 /7 / XP

¢ Real-time use with Linux and Windows on request

Drivers and samples for the following compilers and

software packages:

® Microsoft VC++ ¢ Microsoft C
e Borland C++ ¢ Borland C

¢ Visual Basic ¢ Delphi

¢ .NET on request

¢ LabVIEW e LabWindows/CVI ¢ DASYLab ¢ DIAdem

On request:
Further operating systems, compilers and samples.

Driver download: www.addi-data.com/downloads

ADDI-DATA 43
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PCl boards, digital I/0 - APCI-1500 / APCI-1500-12V

Specifications \

Digital inputs Simplified block diagram .
Number of inputs: 16 (common ground acc. to IEC 1131-2) py I —
Including interruptible inputs: 14, IRQ line selected through BIOS ;r i 16 1§’;
Optical isolation: Through opto-couplers, 1000 V from PC to peripheral 16 ! | digital Sy &
Compare logic: AND and OR mode; OR priority Fn'%[}tasl 1 i | inputs 1! PP
24V version (APCI-1500) - D opro- Sl E)O?ctro‘
Nominal voltage: 24V ;Stg[%'stal i Ice"CCtIIJVf i 16 x -t -Wgtqhdog
Input current at 24 V: 6 mA typ. E nd — Odulg‘tuags 8! - IRQ inputs
Logic input levels: U nominal: 24V i filters 1 P 1§3 (—T
UH max.: 30 V/current 9 mA typ. | ! ] =y
UH min.: 19 V/current 2 mA typ. ‘ ! ! ig,'i;'fif’,',, St mt:%ce
UL max.: 14 Vicurrent 0.7 mA typ. P e | | poooooal
UL min.: 0 V/current 0 mA typ. connector
Signal delay: 70 ps (at nominal voltage)
Maximum input frequency: 5 kHz (at nominal voltage)
12V version (APCI-1500-12V)
Nominal voltage: 12V
Input current at 12 V: 4.2 mA typ. Pin assignment - 37-pin D-Sub male connector
Logic input levels: U nominal: 12V
UH max.: 16 V/current 6.3 mA typ.
UH min.: 9 V/current 2.7 mA typ. Dig. input 2 | 20( @ ® ; g‘g' mp”t;
UL max.: 6 Vicurrent 1.2 mA typ. Dig. input4 |21 @ g
¢ Dig. input 6 | 22| @ ®| 3 | Dig. input 5
UL min.: 0 V/current 0 mA typ. Dig. input 8 | 23| @ ®| 4 | Dig. input 7
Signal delay: 70 s (at nominal voltage) [D)!g- !HPUE 13 gg . : Z g:g» lggﬂt ?1
Maximum input frequency: 5 kHz (at nominal voltage) D_:g: lzgﬂl 1115 : o] 7 | big.input 13
Dig. input 16 | 27| @ : g ;Jl‘g\»/\zxptut 15
D|g|tal OutputS (Outputs)zgxgztt gg : e|10 (Inputs)bv ext.
Number of outputs: 16, optically isolated up to 1000 V EE: gtigﬁ:i ;? 4 . 1]; g:gﬁﬁim;
through opto-couplers Dig. output 6 |32] @ @13 | Dig. output 5
Output type: High-side (load to ground) acc. to [EC 1131-2 Dig. output 8 |33| @ @14 | Dig. output 7
Nominal voltage: 24V 712V (APCI-1500-12V) Dig. output 10|34 84S » Dig. output 3,
Supply voltage: 10V to 36V, min. 5 V (via front connector) g.:g: %gﬁz E gg Seli D‘gi Uutgut 13
Max. current for 16 outputs: 3 Atyp. Dig. output 16 37| e ®[18 |Dig. output 15
Output current/output: 500 mA max. < 19, | Diagnostic output
Short-circuit current/output shutdown at 24V, R _ < 0.7 Q: 1.5A
RDS ON resistance: 0.4 Q max. )
Switch-on time: Tout=0.5 A, Toad = resistance: 100 pis ADDI-DATA connection
Switch-off time: | out=0.5 A, load = resistance: 60 ps Example 1
Overtemperature (shutdown): 170 °C (output driver) Connection of the inputs and outputs
Temperature hysteresis: 20 °C (output driver) through screw terminal panels
$T010/STO11 m m
Safety s
Shutdown logic: When the ext. 24 V voltage drops below 5 V: " :
The outputs are switched off. Bl fzg:je Dm'sa\“ﬁ:
Diagnostics: Status bit or interrupt to the PC e e
Timer: 3 -E)éz:‘npel;\gn of the inputs PX901-DG  PX8500-G
WatChd()g: Tlmer'pmgrammabler 10psto37s through screw 1ermi|5)a\ panel PX901-DG
- Connection of the outputs
EMC - Electromagnetic compatibility through relay output board @
PX8500-G cascaded in 16 relays
The product complies with the European EMC directive. The tests were carried out by 2
a certified EMC laboratory in accordance with the norm from the EN 61326 series (IEC [ o
61326). The limit values as set out by the European EMC directive for an industrial son2 || comecor
environment are complied with. The respective EMC test report is available on request. " Coring
0 n ano D-Sub through cable ST8500
Physical and environmental conditions o
Dimensions: 131 x99 mm AN
System bus: PCI 32-hit 3.3/5V acc. to specification 2.1 (PCISIG)
Space required: 1 PCl slot |
Operating voltage: +5V, = 5 % from the PC APCI-1500 stozn
Current consumption: 400 mA typ. + 10 % o / )
Front connector: 37-pin D-Sub male connector T e maefomector PXBS00-G
Temperature range: 0 to 60 °C (with forced cooling)

/Ordering information

APCI-1500 / APCI-1500-12V

Digital I/0 board, optically isolated, 32 digital inputs and outputs, 24 V / 12 V. Incl. technical description, software drivers and monitoring program.

Versions PX9000: 3-row screw terminal panel for DIN rail, LED status display
APCI-1500:  Digital /0 board, opt. isolated, 32 dig. /0, PX8500-G:  Relay output board for DIN rail, cascadable
. ST010: Standard round cable, shielded, twisted pairs, 2 m
24 V inputs, outputs 10 to 36 V . . , ,
.. . . STO11: Standard round cable, shielded, twisted pairs, 5 m
APCI-1500-12V: Digital I/O board, opt. isolated, 32 dig. I/O, .
12V inout touts 10 t0 36 V ST010-S: Same as ST010, for high currents (separate 24 V supply)
A . Inputs, outputs 10 to ST021: Round cable between APCI-1500 and PX8500-G, shielded,
CCESSONIES twisted pairs, 2 m
PX901-D: Screw terminal panel, LED status display ST022: Cable between PX8500-G and PX901-DG, shielded, 2 m
PX901-DG: Screw terminal panel, LED status display, for DIN rail ST8500: Ribbon cable for cascading two PX 8500
Phone: +49 7229 1847-0 info@addi-data.com 159
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Digital I/0 board, optically isolated,
16 digital inputs and outputs, 24V

2Cr 32-bit

Also for
PC|>> See APCle-1516
EXPRESS® page 124

64/32-bit drivers

B>

LabVIEW™

a}
LabWindows/CVI™

160

Phone: +49 7229 1847-0
Fax:  +49 7229 1847-222

Features

Inputs

¢ 8 optically isolated inputs, 24 V
* Reverse voltage protection

e Allinputs are filtered

Outputs

e 8 optically isolated outputs, 10 V to 36 V

e Output current per channel 500 mA

e Total current: 3 A typ. (fused through PTC resistor)

e Watchdog for resetting the outputs to “0”

e At Power-On, reset of the outputs to “0”

e Short-circuit current for 8 outputs ~ 3 A typ.

e Short-circuit current per output ~1.5 A typ.

¢ Self-resetting fuse (electronic fuse)

e Overtemperature and overvoltage protection

e 24V power outputs with protection diodes and filters

* Output capacitors against electromagnetic emissions

e External 24 V voltage supply screened and filtered

e Shutdown logic, when the external supply voltage
drops below 5V

e Diagnostic function for detecting short-circuits and
overtemperature

Safety features
e Optical isolation 1000 V
¢ Creeping distance IEC 61010-1
e Separate ground lines for inputs and outputs
e Protection against fast transients (burst),
overvoltage, electrostatic discharge
and high-frequency EMI

Protective circuit for the input channels
Peripherals | Board

24V optlcal |solat|on

|

input -

e EMI filters .
| and Signal

overvoltage conditioning
I protection
oV } | |

|
|

info@addi-data.com
www.addi-data.com

APCI-1516

8 digital inputs, 24V

8 digital outputs, 24 V, 500 mA/channel
Optical isolation 1000 V

Input and output filters

Watchdog

Applications

¢ Industrial /0O control

e PLC coupling

e Signal switching

¢ Interface to electromechanical relays
e Automatic test equipment

* ON/OFF monitoring of motors, lights...
e Watchdog

* Machine interfacing

Software drivers

A CD-ROM with the following software and programming

samples is supplied with the board.

Standard drivers for:
e Linux

® 32-bit drivers for Windows 8 /7 / Vista / XP / 2000

¢ Signed 64-bit drivers for Windows 8/7 / XP

e Real-time use with Linux and Windows on request

Drivers and samples for the following compilers and

software packages:

e .NET

® Microsoft VC++ ¢ Borland C++

e Visual Basic ® Delphi

* LabVIEW e LabWindows/CVI ¢ DIAdem

ADDIPACK functions:
¢ Digital input e Digital output ® Watchdog

On request:

Further operating systems, compilers and samples.

Driver download: www.addi-data.com/downloads

Protective circuit for the output channels
Peripheralsl Board

24V l— opucal isolation
Ooutput je Filters
| and
overvoltage
| protection
oV

P

ADDI-DATA )
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Specifications \

PCl boards, digital /0 - APCI-1516

Simplified block diagram

Digital inputs

Number of inputs:

8 (common ground acc. to IEC 1131-2)

Nominal voltage: 24V

Input current at 24 V: 6 mA typ.

Logic input levels:

U nominal: 24V

UH max.: 30 V/current 9 mA typ.
UH min.: 19 Vicurrent 2 mA typ.
UL max.: 14 Vicurrent 0.6 mA typ.
UL min.: 0 V/current 0 mA typ.

Optical isolation:

Through opto-couplers, 7000 V
from PC to peripheral

Signal delay:

70 ps (at 24 V)

Maximal input frequency:

Digital outputs

Number of outputs:

5kHz (at 24 V)

8, optically isolated up to 1000 V
through opto-couplers

Output type: High side (load to ground) acc. to IEC 1131-2
Nominal voltage: 24V

Supply voltage: 10V to 36V, min. 5V (via front connector)
Max. current for 8 outputs: 3Atyp.

Output current/output: 500 mA max.

Short-circuit current/output

shutdownat24V,R_,<0.1Q: 15A

RDS ON resistance: 0.4 O max.

Switch-on time:

I out=0.5 A, load = resistance: 100 ps

Switch-off time:

T'out=0.5A, Toad = resistance: 60 s

Overtemperature (shutdown):

170 °C (output driver)

Temperature hysteresis:

Safety

Shutdown logic:

20 °C (output driver)

When the ext. 24 V voltage drops below 5 V:
The outputs are switched off.

Diagnostics (pin 19)

Diagnostics at output overload and overtemperature

Watchdog:

Timer-programmable
20 ms to 5 s in steps of 20 ms

Wy
—
oo n A
1 | 8 2 ﬂ
gdigial [ _|! L digital 1S
inputs ! ! inputs I FPGA
! - ! ig.; - lCor)tro\
! Pro- | Ol ogic
I tective ! [ .
8 digital | circuit | digg"ta| i"él- Watchd
outputs " and T ouputs | e
) . gl ] p =1
Diagnostic| ]! Tilters | =2
output 1 q =y
I ! Optical |5, PCl
37.pin ] i isolation '} interface
D-submale Ji______ ::------'
connector
PCl bus

Pin assignment - 37-pin D-Sub male connector

input 1 [20[@ ®| 1 | Input0
Input3 [21|e ®|2 | Input2
Input5 [22|e ®|3 | Input4
input7 (23| e ®|4 Input 6

24|e®|°

25|e®|6

%6|e®|’

27|e @]
24Vext. |28|e @]9 | 24Vext

(Output) 0Vext.  |29| g ®] 10| (Input) OV ext.

Output 1 30| g @] 11| Output0
Output3 | 31| e ®] 12| Output2
Output5 |32] e ®] 13| Output4
Output 7 |33 | e @] 14| Output6

B2 PO B

35|g @] 16

6[e®|!7

3700 @] 18 _

\.J 19| Diagnostic output

ADDI-DATA connection

Example 1

EMC - Electromagnetic compatibility

The product complies with the European EMC directive. The tests were carried out by
a certified EMC laboratory in accordance with the norm from the EN 61326 series (IEC
61326). The limit values as set out by the European EMC directive for an industrial
environment are complied with. The respective EMC test report is available on request.

Connection of the inputs and outputs
through screw terminal panels

Physical and environmental conditions

Dimensions: 131x 99 mm

System bus: PCl 32-bit 3.3/5 V acc. to specification 2.1 (PCISIG)
Space required: 1 PCl slot

Operating voltage: +5V, £ 5 % from the PC

Current consumption:

270 mA =10 % typ.

ST010/ST011 [|] i
PX901-DG
APCI-1516 or PX9000
D-Sub D-Sub
female male
connector connector
Example 2

- Connection of the inputs

through screw terminal panel PX901-DG

- Connection of the outputs
through relay output board

Front connector: 37-pin D-Sub male connector

Temperature range: 0 to 60 °C (with forced cooling)

PX8500-G ) ST022
g/ Dsub osub
( male
(Oneaor connector
\ ‘
l PX901-DG
| - or PX9000
APCI-1516 “
X ”
D-Sub -
female male  PX8500-G

connector

connector

/Ordering information

APCI-1516

Digital I/0 board, optically isolated, 16 digital inputs and outputs, 24 V. Incl. technical description, software drivers

Accessories

PX901-D: Screw terminal panel,

LED status display
PX901-DG: Screw terminal panel,

LED status display, for DIN rail
PX9000: 3-row screw terminal panel

for DIN rail, with LED status display
PX8500-G: Relay output board for DIN rail, cascadable

STO010:
STO11:
ST010-S:
ST021:

ST022:

ST8500:

Standard round cable, shielded, twisted pairs, 2 m
Standard round cable, shielded, twisted pairs, 5 m
Same as ST010, for high currents

Round cable between APCI-1516 and PX8500-G,
shielded, twisted pairs, 2 m

Round cable between PX8500-G and PX 901 or
PX9000, shielded, 2 m

Ribbon cable for cascading two PX 8500

Phone: +49 7229 1847-0
Fax:  +49 7229 1847-222

info@addi-data.com
www.addi-data.com
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Digital I/0 board, optically isolated,

64 digital inputs and outputs, 24V /

2Cr 32-bit

Also for
PC|>> See APCle-1564
EXPRESS® page 126

Also for CompactPc/®Serial
See CPCls-1564, page 232

Also for compactPc/™
See CPCI-1564, page 244

64/32-bit drivers

B>

LabVIEW™

u}
LabWindows/CVI™

162 | Phone: +49 7229 1847-0
Fax:  +49 7229 1847-222
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APCI-1564_3,3V

Features

e 32-bit, 33 MHz, PCl interface

e PCI5V (APCI-1564)

e PCI 3.3V (APCI-1564_3,3V)

Inputs

e 32 optically isolated digital inputs, 24V,
including 16 interruptible and 3 counter inputs

¢ Inputs organised in 4 groups of 8 channels,
each group has its own ground line

* Reverse voltage protection

e All inputs are filtered

Outputs

e 32 optically isolated digital outputs, 10 V to 36 V

e Output current per channel 500 mA

e Watchdog for resetting the outputs to “0”

e At Power-On, the outputs are reset to “0"

¢ Total current for 16 outputs ~ 3 A

e Total current for 32 outputs ~ 6 A

¢ Electronic fuse

e Short-circuit current per output ~1.5 A

e Overtemperature and overvoltage protection

e 24V power outputs with protection diodes and filters

e Output capacitors against electromagnetic emissions

e Ext. 24V voltage supply screened and filtered

¢ Shutdown logic, when the external supply voltage
drops below 5 V

Safety features

e Optical isolation 1000 V

¢ Creeping distance IEC 61010-1

e Protection against fast transients (burst), overvoltage,
electrostatic discharge and high-frequency EMI

Connection principle of the 24 V outputs

24V

APCl-board

Filter
and
over- 1-8

votage | 1118,

protection|  20-27
3037 1 Device

10,29 |

I

info@addi-data.com
www.addi-data.com

APCI-1564/APCI-1564_3,3V

PCI 5V (APCI-1564)
PCI1 3.3V (APCI-1564_3,3V)

32 digital inputs, 24V,
including 16 interruptible, filtered

32 digital outputs, 24 V, 500 mA/channel, filtered
Optical isolation 1000 V

Watchdog, timer,
3 x 32-bit counters up to 500 kHz

The outputs are reset to “0” at Power-0n

¢ Interrupt started through counter, timer
e Separate ground lines for inputs and outputs

Applications

e Industrial /O control ® PLC coupling * Signal switching
¢ Interface to electromechanical relays

e Automatic test equipment

¢ ON/OFF monitoring of motors, lights...

¢ Watchdog ¢ Machine interfacing

Software drivers

A CD-ROM with the following software and programming
samples is supplied with the board.

Standard drivers for:

e Linux

e 32-bit drivers for Windows 8 /7 / Vista / XP / 2000
¢ Signed 64-bit drivers for Windows 8/7 / XP

* Real-time use with Linux and Windows on request

Drivers and samples for the following compilers and
software packages:

e NET

¢ Microsoft VC++ ¢ Borland C++

e Visual Basic ® Delphi

e LabVIEW e LabWindows/CVI

ADDIPACK functions:

Digital input e Digital output

Watchdog e Timer ¢ Counter

On request:

Further operating systems, compilers and samples.

Driver download: www.addi-data.com/downloads

ADDI-DATA ’A



Specifications \

PCl boards, digital I/0 - APCI-1564/APCI-1564_3,3V

Digital inputs

Number of inputs:

32; 4 groups of channels with common ground:

Input: 0-7, 8-15, 16-23, 24-31
- 0-2: fast counter inputs, 500 kHz
- 4-19: interruptible inputs

Optical isolation:

Through opto-couplers, 1000 V

Channel 0-3 Channel 4-31
Input current at 24 V: 10.5 mA typ. 5 mA typ.
Logic input levels:
U nominal 24V 24V
UH max. 26V /12.3 mA typ. 26V /5 mA typ.
UH min. 19V /5.5 mA typ. 19V /3.2 mA typ.
UL max. 14V /0.7 mA typ. 14V/1.3 mA typ.
UL min. 0V/0mA typ. 0V/0mA typ.
Signal delay: 1 s 70 ps
Maximal input frequency: 500 kHz 5 kHz
Digital outputs
Number of outputs: 32, optically isolated up to 1000 V
Output type: High side (load to ground) acc. to IEC 1131-2
Nominal voltage: 24V
Supply voltage: 10Vto36V)
Max. current for 16 / 32 outputs: 3 A typ./6 A typ.
Output current/output: 500 mA max.
Short-circuit current/output
shutdownat24V,R_,<0.1Q: 15A
RDS ON resistance: 0.4 Q) max.
Switch-on time: lout=0.5A, load = resistance: 94 ps typ.
Switch-off time: | out=0.5A, load = resistance: 8 ps typ.
Overtemperature (shutdown): 170 °C (output driver)
Temperature hysteresis: 20 °C (output driver)

Safety

Shutdown logic:

When the ext. 24 V voltage drops below 5 V:
The outputs are switched off.

Diagnostics: Pin 19: status bit or interrupt to the PC
Timer: 12-bit
Watchdog: 8-bit, timer-programmable from 20 msto 5 s

in steps of 20 ms

EMC - Electromagnetic compatibility

The product complies with the European EMC directive. The tests were carried out by
a certified EMC laboratory in accordance with the norm from the EN 61326 series (IEC

61326). The limit values as set out by the European EMC directive for an industrial

environment are complied with. The respective EMC test report is available on request.

Physical and environmental conditions

Dimensions: 171 x 99 mm

System bus: PCl 32-bit 5V acc. to specification 2.1 (PCISIG) or 3.3V
Space required: 1 PCl slot + 1 additional slot opening

Operating voltage: +5V, £ 5 % from the PC

Current consumption:

410 mA + 10 % typ.

Front connector:

37-pin D-Sub male connector for 32 digital outputs

Additional connector:

37-pin D-Sub male connector on separate
bracket for 32 digital inputs

Temperature range:

0 to 60 °C (with forced cooling)

Simplified block diagram

32 digital Ribbon cable, supplied with the board,
inputs 40-pin to 37-pin D-Sub male connector
-
L e 2T -
8 digital N FPGA b} 5
outputs ol Control Lo [
L Iog\c‘ ! i = |
8 digital 15! |- IRQ logic all o .
outputs Sl Watchdog [l Puts L5 Aot
181 |- Counter 181 03 =
8 digital =N 19! =y
= = =
outpts 1S T 1o 12 177 40-pin male
8 digital | "o g1 | connector
pcl | Z
cutpyts 2 linterface | -2 = |
37-pin -l .
D-Sub male
comector [~ [[1I0ALIAIDALLDY
PCl bus

Pin assignment - 37-pin D-Sub male connector

Inputs Outputs

Counterinput 1 {20 @ ® Counter input 0 Dig. output 1 20| @ ® Dig. output 0

1 1

Dig.input3 |21|@ ®| 2 | Counterinput 2 Dig. output 3 |21]@ ® 2 | Dig. output 2
Dig.input 5 |22|e ®| 3 | Dig.input4 Dig. output 5 |22|@ ®| 3 | Dig. output 4
Dig.input 7 23| ®| 4 | Dig.input6 Dig. output 7 |23|@ ®| 4 | Dig. output 6
Dig.input9 |24 @ ®| 5 | Dig.input 8 Dig. output 9 24| @ ®| 5 | Dig. output 8
Dig.input 11 | 25| @ @] € | Dig.input 10 Dig. output 11 | 25| @ @] 6 | Dig. output 10
Dig.input 13 26| @ ®| 7 | Dig. input 12 Dig. output 13 | 26| @ ®| 7 | Dig. output 12
Dig.input 15 |27| @ ®| 8 | Dig. input 14 Dig. output 15 |27 @ ®| 8 | Dig. output 14

GNDO [28|@ ®| 9 [ GND 1 Nom. voltage ext. |28|@ @] 9 | Nom. voltage ext

GND3 |29|e @10 | GND2 o |29]e @10 | GND
Dig.input 17 |30| e ®|'1 | Dig.input 16 Dig. output 17 |30 @ @1 | Dig. output 16

Dig.input 19 |31|e @12 | Dig. input 18
Dig.input 21 32| @ @13 | Dig. input 20
Dig. input 23 |33 @ @4 | Dig.input 22
Dig. input 25 |34 | @ ®]15 | Dig. input 24
Dig. input 27 35| e ®|16 | Dig. input 26

Dig. output 19 |31] e @12 | Dig. output 18
Dig. output 21 |32 e ®|!3 | Dig. output 20
Dig. output 23 |33|e @14 | Dig. output 22
Dig. output 25 |34 @ ®|!5 | Dig. output 24
Dig. output 27 |35|@ ®|16 | Dig. output 26
Dig.input 29 |36|e ®|17 | Dig.input 28 Dig. output 29 |36|e @17 | Dig. output 28
Dig.input 31 |37| e ®|18 | Dig.input 30 Dig. output 31 |37 e ®|!8 | Dig. output 30
\0119 Not connected \0119 Diagnostic (at 24V)

ADDI-DATA connection

Example 1:
- Connection of the inputs
(Ribbon cable)

- sto10/sto11 | B

B

- Connection of the outputs X D-
. Ribbon cable pSub DSk PX9000
through screw terminal delivered connector comactor
panel PX901-DG or PX9000 with the board I

ST010/ST0O11 |z
Y PX901-DG
APCI-1564 @ y »
40-pin P D-Sub PX9000
coWr?eEtor emale male
connector  connector
Example 2:
Connection of the outputs
with relay output board PX8500-G
cascaded in 32 relays
ST022
D-Sub —
male C
connector
r ST010/STO11
APCI-1564
i, D
Sub " DSub
emale al

male
connector  connector PX8500-G PX8500-G

/Ordering information

APCI-1564/APCI-1564_3,3V

APCI-1564:

Digital I/0 board, optically isolated, 64 digital inputs and outputs, 24 V. Incl. ribbon cable, technical description, software drivers

APCI-1564_3,3V: Same as APCI-1564, for PCl 3.3 V

Accessories
PX901-D:

Screw terminal panel

PX901-DG: Screw terminal panel for DIN rail

PX9000:

3-row screw terminal panel

PX8500-G: Relay output board for DIN rail, cascadable

ST010:

Standard round cable, shielded, twisted pairs, 2 m

STO11: Standard round cable, shielded, twisted pairs, 5 m
ST010-S:  Same as ST010, for high currents (24 V supply separate)
ST022: Between 2 relay output boards PX8500-G

ST8500: Ribbon cable for cascading two PX8500-G

Phone: +49 7229 1847-0
Fax:  +49 7229 1847-222

info@addi-data.com
www.addi-data.com
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Digital I/0 board, optically isolated,
64 digital inputs and outputs, 5V

2Cr 32-bit

Also for

PCI=> See APCle-1564-5V

EXPRESS® page 128

64/32-bit drivers

Ol
LabVIEW™
n}
LabWindows/CVI™

164 | Phone: +49 7229 1847-0
Fax:  +49 7229 1847-222

Features

e 32-bit, 33 MHz, PCl interface

e PCI5V

Inputs

e 32 optically isolated digital inputs, 5V,
including 16 interruptible and 3 counter inputs

¢ Inputs organised in 4 groups of 8 channels,
each group has its own ground line

* Reverse voltage protection

e Allinputs are filtered

Outputs

e 32 optically isolated digital outputs, 5V
APCI-1564-5V: Open Collector outputs
APCI-1564-5V-HS: High-side outputs

e Output current per channel 50 mA

e Watchdog for resetting the outputs to “0”

* At Power-On, the outputs are reset to “0”

e Total current for 8 outputs ~ 0.5 A (via PTC)

e Electronic fuse

e Short-circuit current per output ~1.5 A

e Overtemperature and overvoltage protection

e Output capacitors against electromagnetic emissions

e Ext. 24V voltage supply screened and filtered

e Shutdown logic, when the external supply voltage
drops below 5V

Safety features

e Optical isolation 1000 V

e Creeping distance IEC 61010-1

e Protection against fast transients (burst), overvoltage,

electrostatic discharge and high-frequency EMI

Connection principle of the 5 V outputs

5V
APCl-board-5 ! Peripherals
|
9,28 | Y
"
8 Device
Filter }12?18 |
and -
20277 0C
oer 30371 031
voltage 1
protection :
i
10,29,
>
!

info@addi-data.com
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APCI-1564-5V/APCI-1564-5V-HS

32 digital inputs, 5V,
including 16 interruptible, filtered

32 digital outputs, 5V, 500 mA/channel, filtered
open collector (5V) or high side (5V-HS)

Optical isolation 1000 V

Watchdog, timer, 3 x 32-bit counters
up to 500 kHz

The outputs are reset to “0” at Power-0n

Interrupt started through counter, timer
Separate ground lines for inputs and outputs

Applications

Industrial I/0 control ® PLC coupling * Signal switching
Interface to electromechanical relays

Automatic test equipment

ON/OFF monitoring of motors, lights...

Watchdog ¢ Machine interfacing

Software drivers

A CD-ROM with the following software and programming
samples is supplied with the board.

Standard drivers for:

Linux

32-bit drivers for Windows 8 /7 / Vista / XP / 2000
Signed 64-bit drivers for Windows 8 /7 / XP
Real-time use with Linux and Windows on request

Drivers and samples for the following compilers and
software packages:

NET

Microsoft VC++  Borland C++
Visual Basic ¢ Delphi

LabVIEW e LabWindows/CVI

ADDIPACK functions:

Digital input e Digital output

Watchdog ¢ Timer ¢ Counter

On request:

Further operating systems, compilers and samples.

Driver download: www.addi-data.com/downloads

ADDI-DATA flg
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PCl boards, digital I/O - APCI-1564-5V/APCI-1564-5V-HS

Specifications \
Digital inputs Simplified block diagram

Number of inputs: 32; 4 groups of channels with common ground:
Input: 0-7, 8-15, 16-23, 24-31
- 0-2: fast counter inputs, 500 kHz

3

- 4-19: interruptible inputs 32 digital Ribbon cable, supplied with the board,
Optical isolation: Through opto-couplers, 1000 V '“PUIS_ 40-pin to 37-pin D-Sub male connector
Channel 0-3 Channel 4-31 » T rea ) - B
Input current at 5 V: 8,5 mA typ. 6 mA typ. gudtﬂlél b |Fconrol || i
Logic input levels: ! || Togic o &
; 8 digital e [l RQ iy = '
U nominal 5V 5V gutgdxi =y —\é\/gtc%%‘gg ol l(n)p3u§s LS! 1.gnal
181 |- Counter g v Eh
UH m.ax. 6V/11.3 mA typ. 6V /8.4 mA typ. 8 digital 4 1!
UH min. 4V /5.5 mA typ. 4V /4 mAtyp. outputs S Z & 12 1 40-pin male
UL max. 2V /1 mA typ. 2V /0.8 mA typ. 8 digital P o0 P g | connector
UL min. 0V /0 mA typ. 0V /0 mA typ. outputs 3 linterface| - ic? !
Signal delay: 1ps 70 s L - =
Maximal input frequency: 500 kHz 5 kHz connector
Digital outputs el bus
Number of outputs: 32, optically isolated up to 1000 V
Output type: High side (load to ground) acc. to IEC 1131-2 Pin assignment - 37-pin D-Sub male connector
Open collector (only APCI-1564-5V)
Nominal voltage: 5V Inputs Outputs
Supply voltage: 5V to 35V (APCI-1564-5V-HS) (\ /1
5V to 12V (APCI-1564-5V) Counterinput 1 |20[{@ ® ; Counter input 0 Dig. output 1 |20{@ ® ; Dig. output 0
: Dig. input3 |21|e@ ® Counter input 2 Dig. output 3 |21]@ ® Dig. output 2
Max. current for 16 / 32 outputs: 0.8 A typ./1.6 A typ. Dig. input 5 | 22| @ ®] 3 | Dig.input 4 Dig. output 5 22| @ @] 3 | Dig. output 4
Output current/output: 50 mA max. Dig. input 7 | 23] @ @] 4 | Dig.input 6 Dig. output 7 23| @ @] 4 | Dig. output 6
Short-circuit current/output Dig.input 9|24 @ @ g B!g- _‘”p“I ?0 Dig. output 9 24| @ ® 2 B!g"’“tp“} ?0
. Dig. input 11 | 25| @ ig. inpu Dig. output 11 | 25| @ ® ig. outpu
shutdownat24V, R, ,<01Q:  15A Dig.input 13 |26]@ @] 7 | Dig. input 12 Dig. output 13 | 26} @ @] 7 | Dig. output 12
RDS ON resistance: 0.4 Q max. Dig. input 15 |27 @ : Z gﬁb‘qpm 14 Dig. output 15 |27 @ ® g E'%-Ou‘ipui 14
- 0 - * [} xt. voltage*
Sw!tch-on t|.me: | out=50 mA, load = res!stance: 250 ps typ. gmgg %g : olio | cnp2 Ext. ""“ggNeD %g : olio | 6nD 9
Switch-off time: | out=50 mA, load = resistance: 3 ps typ. Dig. input 17 |30| @ ®|11 | Dig.input 16 Dig. output 17 | 30| @ @11 | Dig. output 16
Overtemperature (shutdown): 170 °C (output driver) Dig. input 19 | 31| @ ®|12 | Dig.input 18 Dig. output 19 |31| e ®|'2 | Dig. output 18
T B — 20°C driven) Dig. input 21 |32 e ®]!3 | Dig. input 20 Dig. output 21 32| @ @®|13 | Dig. output 20
emperature hysteresis: output driver, Dig. input 23 | 33| e ®|14 | Dig.input 22 Dig. output 23 |33 e @]!4 | Dig. output 22
Safety Dig.input 25 |34 e ®|!5 | Dig.input 24 Dig. output 25 |34|e ®|1> | Dig. output 24
Dig. input 27 |35| @ ®|'6 | Dig.input 26 Dig. output 27 | 35| ¢ ®]16 | Dig. output 26
Diagnostics: Pin 19: status bit or interrupt to the PC Dig. input 29 |36| @ @17 | Dig. input 28 Dig.output 29 | 361 @ @17 Dig.output 28
- - Dig.input 31 |37 e ®|!8 | Dig.input 30 Dig. output 31 |37|e ®|18 | Dig. output 30
Timer: 12-bit % 19 | Not connected % 19 | not connected
Watchdog: 8-bit, timer-programmable from 20 ms to 5 s

* 5V-version (Open Collector): 5to 12V

in steps of 20 ms 5V-HS-version (High-Side): 5 t0 35V

EMC - Electromagnetic compatibility
The product complies with the European EMC directive. The tests were carried out by
a certified EMC laboratory in accordance with the norm from the EN 61326 series (IEC ADDI-DATA connection

61326). The limit values as set out by the European EMC directive for an industrial
environment are complied with. The respective EMC test report is available on request.

Physical and environmental conditions STO10/5T011)

. ) Connection of the inputs — PX901-2G
Dimensions: 171 x99 mm (ribbon cable) ) / y
System bus: PCl 32-bit 5V acc. to specification 2.1 (PCISIG) or 3.3V through screw terminal ::il\’lzcezab'e e}%LaJFe [gngeb
Space required: 1 PCl slot + 1 additional slot opening board with the boarg _ connector - connector
Operating voItage‘: +5V, £ 5 % from the PC Connection of the outputs $T010 / STO11 |
Current consumption: 410 mA + 10 % typ. through screw terminal l APCI-1564 PX901-ZG
Front connector: 37-pin D-Sub male connector for 32 digital outputs board 40-0in /g
Additional connector: 37-pin D-Sub male connector on separate comale T%rggf)e szeb

bracket for 32 digital inputs connector  connector

Temperature range: 0 to 60 °C (with forced cooling)

/Ordering information

APCI-1564-5V /APCI-1564-5V-HS

Digital I/0 board, optically isolated, 64 digital inputs and outputs, 5 V. Incl. ribbon cable, technical description, software drivers
APCI-1564-5V: open collector outputs

APCI-1564-5V-HS:  high-side outputs

Accessories

PX 901-ZG: Screw terminal panel (only for APCI-1564-5V)
ST010: Standard round cable, shielded, twisted pairs, 2 m
STO11: Standard round cable, shielded, twisted pairs, 5 m
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Digital input board, optically isolated,
32 digital inputs, 24V /5V

APCI-1032 / APCI-1032-5
32 digital inputs, 24 Vor5YV,

including 16 interruptible inputs
Optical isolation 1000 V
Input filters

Reverse voltage protection

2T 32-bit

Also for
PC|>> See APCle-1032
EXPRESS" page 132 °

Windows
64/32-bit drivers .

=

LabVIEW™

ni}
LabWindows/CVI™

166 | Phone: +49 7229 1847-0

Fax:  +49 7229 1847-222

Features

e 32 optically isolated digital inputs, 24 V (APCI-1032)

or as 5 V version (APCI-1032-5)
including 16 interruptible inputs

Safety features

Optical isolation 1000 V

Creeping distance IEC 61010-1

Reverse voltage protection

All inputs are filtered

Protection against fast transients (burst),
overvoltage, electrostatic discharge

and high-frequency EMI

Additional noise suppression on the interrupt lines

Applications

Industrial I/O control

Signal switching

Interface to electromechanical relays
Automatic test equipment

ON/OFF monitoring of motors, lights...
Machine interfacing

Protective circuit for the input channels

Peripherals | Board

24V optical isolation
input ] -
P EMI filters .
| and Signal |
overvoltage conditioning|
protection
oV l

|

info@addi-data.com
www.addi-data.com

Software drivers

A CD-ROM with the following software and programming
samples is supplied with the board.

Standard drivers for:

e Linux

e 32-bit drivers for Windows 8 /7 / Vista / XP / 2000
¢ Signed 64-bit drivers for Windows 8/7 / XP

e Real-time use with Linux and Windows on request

Drivers and samples for the following compilers and
software packages:

e .NET

® Microsoft VC++ ¢ Borland C++

e Visual Basic ¢ Delphi

* LabVIEW ¢ LabWindows/CVI ¢ DIAdem

ADDIPACK functions:
Digital input

On request:
Further operating systems, compilers and samples.

Driver download: www.addi-data.com/downloads

ADDI-DATA ’A



PCl boards, digital /0 - APCI-1032 / APCI-1032-5

Specifications \

Digital inputs Simplified block diagram

Number of inputs: 32
Optical isolation: through opto-couplers, 1000 V

1
=27

from PC to peripherals 8 digital i 5 O
Interruptible inputs: 16 (input 0 to 15) inputs 1 ] Lo
Interrupt compare logic: AND and OR mode 8 digital _i L) ig 1
Nominal voltage: 24V (APCI-1032); 5V (APCI-1032-5) mputs , | 1S _
Input current at U nominal: 5mA (24 V), 6 mA typ. (5V) fng:%lsta' 20 8 i éi IRQ logic
Logic input levels: U nominal: 24V U nominal: 5V N i% ; ioi
UH max.: 30 V/current 7.3 mA typ. 6V/8.4 mA typ ?ng:%'sta' .'é o > Do P
UH min.: 19 Vicurrent 3.2 mA typ. 4V/4 mA typ. 37-pin ) e—— ! interface
UL max.: 14 Vicurrent 1.3 mA typ. 2V/0.7 mA typ. D-Submale Jr=Zt-=' e
UL min. at nominal voltage: 0 V/current 0 mA typ. connector
Signal delay: 70 ps PCl bus

Maximal input frequency:

5 kHz at nominal voltage

EMC - Electromagnetic compatibility Pin assignment - 37-pin D-Sub male connector

The product complies with the European EMC directive. The tests were carried out by

a certified EMC laboratory in accordance with the norm from the EN 61326 series (IEC Dig.input 1 |20{@ ®| 1 | Dig.input 0
61326). The limit values as set out by the European EMC directive for an industrial R ME g:g :mi
environment are complied with. The respective EMC test report is available on request. Dig.input 7 |23|@ @] 4 | Dig.input 6
Dig.input9 | 24| ®| 5 | Dig.input 8
. . oy Dig.input 11 | 25| @ ®| & | Dig. input 10
Physical and environmental conditions oig.input 13 |26[@ @ 7 | Dig.input 12
Dig. input 15 | 27| @ @ 8 | Dig. input 14
i ions: GND1 |28|@ ®f 9 | GNDO
Dimensions: 131 x99.mm _ onr® :. o | oy
System bus: PCI 32-hit 5V acc. to specification 2.1 (PCISIG) Dig.input 17 |30 @ ®|1 | Dig.input 16
S ired: 1PClsl Dig.input 19 |31|e ®|12 | Dig.input 18
pace required: slot Dig. input 21 |32] @ @ 1131 Dig. input 20
i : Dig.input 23 [33]e ® Dig. input 22
Operating voltage: +5V, + 5 % from the PC D:g :Em 2ol | v inpu e

Max. current consumption: (+5 V from the PC) 140 mA + 10 % Dig. input 27 |35 | @ ®|16 | Dig. input 26
- Dig.input 29 |36 @ ®|!7 | Dig.input 28
Front connector: 37-pin D-Sub male connector Dig. input 31 |37] e ®|18 | Dig. input 30

\.‘ 19 | Not connected

Temperature range: 0 to 60 °C (with forced cooling)

ADDI-DATA connection for the APCI-1032

PX9000

APCI-1032
Screw terminal panels PX9000 and PX901-DG

with cable ST010 PX901-DG

$T010/5ST011 g

APCI-1032

male
connector connector

(without illustration: The APCI-1032-5 can only be
connected to the PX901-ZG)

/0rdering information

APCI-1032 / APCI-1032-5
APCI-1032: Digital input board, optically isolated, 32 digital inputs, 24 V. Incl. technical description and software drivers
APCI-1032-5:  Digital input board, optically isolated, 32 digital inputs, 5 V. Incl. technical description and software drivers

Accessories for the APCI-1032-5

PX 901-ZG: Screw terminal panel,
for DIN rail

Accessories for the APCI-1032
PX901-D: Screw terminal panel,
LED status display

PX901-DG: Screw terminal panel, ST010: Standard round cable, shielded, twisted pairs, 2 m
LED status display, for DIN rail STO11: Standard round cable, shielded, twisted pairs, 5 m
PX9000: 3-row screw terminal panel for

DIN rail, LED status display
ST010: Standard round cable, shielded, twisted pairs, 2 m
STO11: Standard round cable, shielded, twisted pairs, 5 m

Phone: +49 7229 1847-0
Fax:  +49 7229 1847-222
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Digital input board, optically isolated,
16 digital inputs, 24 V

APCI-1016
16 digital inputs, 24 V
Optical isolation 1000 V

N
12
[ 3]
1]
L

Input filters

[ 4
r
| 4
r
]
L
L]
E

Reverse voltage protection

Features Software drivers

* 16 optically isolated digital inputs, 24 V A CD-ROM with the following software and programming
samples is supplied with the board.
Safety features

2<F 32-bit * Optical isolation 1000 V Standard drivers for:
¢ Creeping distance IEC 61010-1 e Linux
¢ Reverse voltage protection ® 32-bit drivers for Windows 8 /7 / Vista / XP / 2000
Iglglf\o; See APCle-1016 e Allinputs are filtered ¢ Signed 64-bit drivers for Windows 8 /7 / XP
EXPRT:'SS‘ page 130 * Protection against fast transients (burst), ® Real-time use with Linux and Windows on request
overvoltage, electrostatic discharge
and high-frequency EMI Drivers and samples for the following compilers and
software packages:
Applications o .NET
¢ Microsoft VC++ ¢ Borland C++
¢ Industrial I/O control e Visual Basic ¢ Delphi
-- e Signal switching * LabVIEW e LabWindows/CVI ¢ DIAdem
.. ¢ Interface to electromechanical relays
Windows e Automatic test equipment ADDIPACK functions:
64/32-bit drivers e ON/OFF monitoring of motors, lights... Digital input
e Machine interfacing
LI On request:

Further operating systems, compilers and samples.

Driver download: www.addi-data.com/downloads

=

LabVIEW™

° Protective circuit for the input channels
4 Peripherals | Board
" | .
LabWindows/CVI™ 24V optical isolation
input b . 1
EMI filters X
| and signal | 1 |
m I overvoltage conditioning | f/ |
protection
ovy

r
|
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PCl boards, digital I/O - APCI-1016

Specifications \

Digital inputs Simplified block diagram .
Number of inputs: 16 — q
Optical isolation: Through opto-couplers, 1000 V A i 6 2 &
: 16 ; g =y
from PC to peripheral 1ol g : ?r:;g)ﬁ?sl 8> Froa

Nominal voltage: 24V inputs | : 12| -control

- ' Pro- | o loqi
Input current at U nominal: 6 mA typ. ! tective ! oD —Ig%l(\ogic
Logic input levels: U nominal: 24V i O;cnuéls i %i
UH max.: 30 V/current 9 mA typ. ; fiters i =1 (_T

. l ; Optical '&. PCl

UH min.: 19 Vicurrent 2 mA typ. %75'pig‘ ‘ ! L _iiol_ati_on_ -L?: interface
UL max.: 14 Vicurrent 0.7 mA typ. congec%ar L [ 'y
UL min. at nominal voltage: 0 V/current 0 mA typ.
Signal delay: 70 ps
Maximal input frequency: 5 kHz at nominal voltage

EMC - Electromagnetic compatibilit . . .
g P y Pin assignment - 37-pin D-Sub male connector
The product complies with the European EMC directive. The tests were carried out by

a certified EMC laboratory in accordance with the norm from the EN 61326 series (IEC

61326). The limit values as set out by the European EMC directive for an industrial ;npu:; gg °? ; Iﬂﬁﬁig
npu
environment are complied with. The respective EMC test report is available on request. Input 5|22 : |3 |Inputd
ur fes) |
o o nfl npu .
Physical and environmental conditions imput 11|25 @ @] & | Iput 10
Input 13 (26| @ ®| 7 |Input 12
. . Input 15 27| ¢ ®| 8 |Input 14
Dimensions: 131 x 99 mm (PCl short) I E
. g . 29| @] 10| (Inp) OV ext.
System bus: PCI 32-hit 3.3/5 V acc. to specification 2.1 (PCISIG) 30e o1
12
Space required: 1 PCl slot 3 . ol
14
Operating voltage: +5V, =5 % from the PC ;i . o|s
Max. current consumption: (+5 V from the PC) 190 mA + 10 mA typ. ;2 : : }?
Front connector: 37-pin D-Sub male connector 37 '\:‘ }2
Temperature range: 0 to 60 °C (with forced cooling)

ADDI-DATA connection

PX9000

APCI-1016 1
Screw terminal panels PX9000 and PX901-DG

with cable STO10 _ PX901-DG

ST010/ STO11 o
APCI-1016 or E
fernale male
connector connector

/0rdering information

APCI-1016

Digital input board, optically isolated, 16 digital inputs, 24 V. Incl. technical description and software drivers

Accessories
PX901-D: Screw terminal panel,
LED status display
PX901-DG: Screw terminal panel,
LED status display, for DIN rail
PX9000: 3-row screw terminal panel for
DIN rail, LED status display
ST010: Standard round cable, shielded, twisted pairs, 2 m
STO11: Standard round cable, shielded, twisted pairs, 5 m
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Digital output board, optically isolated,
32 digital outputs, 24V /5V

2T 32-bit

Also for

PC|>> See APCle-2032

EXPRESS" page 134

Windows
64/32-bit drivers

e
LabVIEW™
a}
LabWindows/CVI™

170 | Phone: +49 7229 1847-0
Fax:  +49 7229 1847-222

| |
N |
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=
=
=
=
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Features

e 32 digital outputs, 24 V (APCI-2032)
or as 5V version (APCI-2032-5), optically isolated

e Output current per channel: 500 mA

e Voltage range: 10V to 36 V

¢ Diagnostic report, through status register at short-
circuits, overtemperature, voltage drop or watchdog

® Programmable watchdog for resetting the outputs
to “0”, function release through software

¢ Interrupt triggered through error

¢ At Power-On the outputs are reset to ,0”

Safety features

e Optical isolation 1000 V

¢ Creeping distance IEC 61010-1

e Protection against fast transients (burst), overvoltage,
electrostatic discharge and high-frequency EMI

e Maximum output current for 32 outputs 6 A typ.
(2x3A)

e 24V power outputs with protection diodes and filters

¢ Self-resetting fuse (electronic fuse)

e Short-circuit current per output 1.5 A typ.

e Output capacitors against electromagnetic emissions

¢ Fast demagnetisation in case of inductive loads

e External 24 V voltage supply screened and filtered

Applications

e Signal switching

¢ Interface to electromechanical relays

¢ Automatic test equipment

e ON/OFF monitoring of motors, lights...
e Watchdog timer  Machine interfacing

APCI-2032 /APCI-2032-5

32 digital outputs, 24 Vor5V,
500 mA/channel

Optical isolation 1000 V
Output filters, short-circuit protection
Watchdog

The outputs are reset to “0”

at Power-0n

Software drivers

A CD-ROM with the following software and programming
samples is supplied with the board.

Standard drivers for:

e Linux

e 32-bit drivers for Windows 8 /7 / Vista / XP / 2000
o Signed 64-bit drivers for Windows 8 /7 / XP

® Real-time use with Linux and Windows on request

Drivers and samples for the following compilers and
software packages:

e NET

* Microsoft VC++ * Borland C++

e Visual Basic ¢ Delphi

e LabVIEW e LabWindows/CVI ¢ DIAdem

ADDIPACK functions:
Digital output ® Watchdog

On request:
Further operating systems, compilers and samples.

Driver download: www.addi-data.com/downloads

Connection principle of the outputs at 24 V (APCI-2032) and 5 V (APCI-2032-5)

24V 5V
APCl-board i Peripherals APCl-board-5 ! Peripherals
< > | > < > |« >
1 1
9,28 1 9,28
D +24V — + 5V
" Poly- I 1 i
Filter switch ! it 1-8 | Device
and i fer 11-18 !
) | outputs and I
over 8 1031 20-27 17 0.C.
voltage 11-18 over- 30-37 ! 031
protection|  20-27 . voltage |
3037 | Device protection ]
10,29 ! i
1 1
| Common 02 )
: 1L
I

info@addi-data.com
www.addi-data.com
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PCl boards, digital I/0 - APCI-2032 /APCI-2032-5

Specifications
- Simplified block diagram
Digital outputs P 9 -
Outputs: 32 -
Output type: High-side (load to ground) acc. to IEC 1131-2 8 digial C —~
Optical isolation: through opto-couplers, 1000 V outputs "5 Output 0-7 o m
from PC to peripheral 8 digita ‘;E Dl FPGA
Nominal voltage: 24V (APCI-2032); or 5 V (APCI-2032-5) outputs B Output 8-15 P8 C%;;tirco‘
Supply voltage: for 24V version: 10V to 36 V - =t =¥
| =t =r Watchd
for 5 V version: 5V to 12 V via front connector gﬁg&z C o Output 16-23 | gﬂ atchao]
Max. current for 32 outputs: 6Atyp. 2x3 A) 8 digital :'% ' b
Output current: 500 mA max./channel Outpguts - S Output 24-31 Do _Fal
Short-circuit current/output 37-pin ! i PR interface
shutdownat24V,R_,<0.1Q:  1.5A D-Sub Ta|€ —
RDS ON resistance: 0.4 Q) max. connector
Switch-on time: lout=0.5A, load = resistance: 94 ps typ. (APCI-2032) PCl bus
| out=50 mA, load = resistance: 250 ps typ. (APCI-2032-5V)
Switch-off time: lout=0.5A, load = resistance: 8 ys typ. (APCI-2032)
| out=50 mA, load = resistance: 3 ps typ. (APCI-2032-5V) Pin assignment - 37-pin D-Sub male connector
Overtemperature (shutdown): 170 °C (output driver)
Temperature hysteresis: 20 °C (output driver) ,
Dig. output 1 |20[@ ® ; ggg ou{m g
Dig. output3 |21|@ ® ig. ou
i 3 | Dig. 4
Safety Do [fee]# | oo oupute
. . . Dig. output 9 | 24| @ ®| 5 | Dig. output 8
Shut-down logic (V¢ diagnostic): If the ext. 24 V voltage drops below 5V, Dig. output 11 25| @ ® ? gig. output :g
then the outputs are switched off. g:g ot I :: o | D ovtout 14
CC-Diagnostics: Pin 19: status bit or interrupt to the PC Nom vo\tageG ot |28 o8| Nom voltage ex.
Watchdog: 8-bit, programmable, 20 ms up to 5 s Dig. output 17 |30 :. 11 Dig. output 16
H 12 | Dig. 1
i steps of 20 ms B lael:s o8 mn
i 14 | Dig. output 22
EMC - Electromagnetic compatibilit D w23 3o 8|15 | .ot 2
g P y Dig. output 27 |35 .: 113 gig- OUtpu: %g
i 0. outpu!
The product complies with the European EMC directive. The tests were carried out by D a1 || o 18| v ctout 0
a certified EMC laboratory in accordance with the norm from the EN 61326 series (IEC 3 19| Diagnostic (at 24V)
61326). The limit values as set out by the European EMC directive for an industrial
environment are complied with. The respective EMC test report is available on request. .
P P P a ADDI-DATA connection
Physical and environmental conditions Example 1
Dimensions: 131 x 99 mm Connection of the outputs through screw terminal panels
System bus: PCI 32-hit 5V acc. to specification 2.1 (PCISIG) T
Space required: 1 PCl slot ST010/5T011
= PX901-DG
Operating voltage: +5V, = 5 % from the PC APCI-2032 y E o
Current consumption: 230 mA = 10 % typ. b<ub - D-Sub PX9000
Front connector: 37-pin D-Sub male connector femalte malet
Temperature range: 0 to 60 °C (with forced cooling) connector: - connector

Screw terminal panel PX901-DG

with cable ST0O10 Example 2 PX8500-G PX8500-G
Connection of the outputs %
through relay output board PX8500-G :]E
cascaded in 32 relays -
g
o
1
(-
C_
X4
Cascading Cascading
$T022 with cable ST8500 with cable ST8500
DSub 'i]E]
male (C
connector N -
X2 D-sub x, =4
male | —(
ST010/ STO11 ;g connector g
APCI-2032 / X1 :]:] \ {g X1 :]:]
fD—Sulb D—SlIAb g ﬁ
emale male
connector ~ connector PX8500-G PX8500-G

/Ordering information

APCI-2032 /APCI-2032-5
APCI-2032: Digital output board, optically isolated, 32 digital outputs, 24 V. Incl. technical description and software drivers
APCI-2032-5:  Digital output board, optically isolated, 32 digital outputs, 5 V. Incl. technical description and software drivers

Accessories

PX901-D: Screw terminal panel, LED status display ST010: Standard round cable, shielded, twisted pairs, 2 m
PX901-DG: Same as PX901-D, for DIN rail STO11: Standard round cable, shielded, twisted pairs, 5 m
PX 901-ZG: Screw terminal panel (only APCI-2032-5) ST010-S: Same as ST010, for high currents (24 V supply separate)
PX9000: 3-row screw terminal panel ST022: Round cable between two PX8500-G, shielded, 2 m

for DIN rail, LED status display ST8500: Ribbon cable for cascading two PX8500-G

PX8500-G: Relay output board for DIN rail, cascadable
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Digital output board, optically isolated,
16 digital outputs, 24V

APCI-2016

16 digital outputs, 24 V, 500 mA/channel
Optical isolation 1000 V

Output filter, short-circuit protection

Watchdog

em
L
L&
L8 1)
L]
£
L
L

The outputs are reset to “0”

at Power-0On

Features Applications
* 16 optically isolated digital outputs, 10 V to 36 V e Control of industrial PC-based processes
e Output current per channel 500 mA ¢ Signal switching
e Watchdog for resetting the outputs to “0” ¢ Interface to electromechanical relays
2<F 32-bit e One ground line for all outputs ¢ Automatic test equipment
e At Power-On, the outputs are reset to “0" ¢ ON/OFF monitoring of motors, lights...
e Watchdog timer
Safety features ¢ Machine interfacing, ...
e Optical isolation 1000 V
-- e Creeping distance IEC 61010-1 Software drivers
.- e Protection against fast transients (burst), overvoltage,
electrostatic discharge and high-frequency EMI A CD-ROM with the following software and programming
Windows e Short-circuit current for 16 outputs ~ 3 A typ. samples is supplied with the board.
64/32-bit drivers e Short-circuit current per output ~ 1.5 A typ.
e Self-resetting fuse (electronic fuse) Standard drivers for:
¢ Overtemperature and overvoltage protection e Linux
e 24V power outputs with protection diodes and filters e 32-bit drivers for Windows 8 /7 / Vista / XP / 2000
* Output capacitors against electromagnetic emissions ¢ Signed 64-bit drivers for Windows 8 /7 / XP
e External 24 V voltage supply screened and filtered e Real-time use with Linux and Windows on request
e Shutdown logic, when the external supply voltage
drops below 5V Drivers and samples for the following compilers and
¢ Diagnostic function for detecting short-circuits and software packages:
overtemperature e .NET
”””” ® Microsoft VC++ ¢ Borland C++
E e Visual Basic ® Delphi
* LabVIEW ¢ LabWindows/CVI ¢ DIAdem
™
LabVIEW ADDIPACK functions:
Digital output ® Watchdog
2
d On request:
Further operating systems, compilers and samples.
LabWindows/CVI™

Driver download: www.addi-data.com/downloads

m Protective circuit for the output channels

Peripheralsl Board

24V l— optical isolation
Output Filters
| and |
overvoltage
| protection / |
ov |
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Specifications \

Digital outputs

PCl boards, digital I/O - APCI-2016

Simplified block diagram

Wy

Number of outputs: 16 ™
Optical isolation: Through opto-couplers, 1000 V T <

from PC to peripheral ! ; 1‘_313 m
Output type: High-side (load to ground) acc. to IEC 1131-2 b 3 3; 3 FPGA
Nominal voltage: 24V 16 digita i Pro- i St 'E)%ri]clrol
Supply voltage: 10V to 36 V, min. 5V (via front connector) outputs i z‘erccﬂ‘(fs ! di;ﬁal a0 ] - Watchdog
Max. current for 16 outputs: 3Atyp. [l and T outputs ﬁé‘—
Output current/output: 500 mA max. ! filers i - 12
Short-circuit current/output . - : | i?o'igtciaoL S \'m:rcflace
shutdownat24V,R_, <0.1Cx: 1.5A D—Sﬁb mae | -EEELEL T
RDS ON resistance: 0.4 Q max. connector
Switch-on time: I out=0.5 A, load = resistance: 100 ps

Switch-off time:

| out=0.5 A, load = resistance: 60 ps

Overtemperature (shutdown):

170 °C (output driver)

Temperature hysteresis:

20 °C (output driver)

Safety ofCe):
Shutdown logic: When the ext. 24 V voltage drops below 5 V: gg . . §
The outputs are switched off. Ble® ‘5‘
Watchdog: 8-bit, programmable, 20 msup to 5 s §‘§ : : 6
in steps of 20 ms Lle® ;

24Vext. |28|g @]9 | 24Vext
(Outp)0Vext. [29]|e @10

EMC - Electromagnetic compatibility

Output 1 |30| @ ® 11| Output 0

The product complies with the European EMC directive. The tests were carried out by 8u:pu:g 33; . : g 85%%
g . . . utpu °
a certified EMC laboratory in accordance with the norm from the EN 61326 series (IEC ouput7 |33]e ® :g 8utputg
P iracti i ; Output9 (34|e ® utput

613.26). The limit vaIue§ as set out by the El{ropean EMC d|rect|\./e for.an industrial ot 11 35| @] 16 | Output 10
environment are complied with. The respective EMC test report is available on request. Output 13 |36] ¢ @] 17 | Output 12

Output 15 |37 ® 18 | Output 14

Physical and environmental conditions

QJ 19 | Diagnostic output

Dimensions: 131 x99 mm

System bus: PCl 32-bit 3.3/5 V acc. to specification 2.1 (PCISIG) ADDI-DATA connection
Space required: 1 PCl slot Example 1

Operating voltage: +5V, + 5 % from the PC Connection of the outputs through screw terminal panels
Current consumption: 233 mA =10 % typ.

Front connector: 37-pin D-Sub male connector

Temperature range: 0 to 60 °C (with forced cooling)

Screw terminal panel PX901-DG

) D-Sub D-Sub
with cable STO10 female male
connector connector

ST010/STO11

APCI-2016 ﬁ //

PX901-DG or PX9000

Example 2

Connection of the outputs

through relay output board PX8500-G
cascaded in 16 relays

APCI-2016
PX8500-G

Db ﬂ N
emale
connector D-Sub
[===1]

connector

/Ordering information

APCI-2016

Digital output board, optically isolated, 16 digital outputs, 24 V. Incl. technical description and software drivers
Accessories

PX901-D: Screw terminal panel, LED status display STO010: Standard round cable, shielded, twisted pairs, 2 m
PX901-DG: Screw terminal panel, STO11: Standard round cable, shielded, twisted pairs, 5 m

LED status display, for DIN rail ST010-S:  Same as ST010, for high currents (separate 24 V supply)
PX9000: 3-row screw terminal panel ST021: Round cable between APCI-2016 and PX8500-G,

for DIN rail, LED status display
PX8500-G: Relay output board for DIN rail, cascadable

shielded, twisted pairs, 2 m

ST8500: Ribbon cable for cascading two PX8500-G

Phone: +49 7229 1847-0
Fax:  +49 7229 1847-222
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Relay board, optically isolated,
8/16 relays, 8 digital inputs, 24 V

2Cr 32-bit

Also for

PC|>> See APCle-2200
EXPRESS® page 136

64/32-bit drivers

=

LabVIEW™

a}
LabWindows/CVI™

174
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APCI-2200-8-8_3,3V

Features

e PClI 5V (APCI-2200)
e PCl 3.3V (APCI-2200-8-8_3,3V)

Relays
e 8 or 16 electromechanical relays with
change-over contacts
e Max. switching voltage for the relays: 60 VDC, 48 VAC
e Max. switching capacity: 30 W, max. 1 A
e Short response time
e Watchdog: switched on/off through software

Digital inputs
¢ 8inputs, optically isolated
¢ Input voltage: 12-24 V (DC)

Safety features

* EMC tested

e Watchdog activity can be read back
e Optical isolation of the relays

e Creeping distance IEC 61010-1

Applications

¢ Industrial digital I/0 controlling

e Automatic test equipment

¢ Signal switching

¢ Interface to electromechanical relays
¢ ON/OFF monitoring of motors, lights...
e Alarm monitoring

¢ Machine interfacing

info@addi-data.com
www.addi-data.com

APCI-2200 /APCI-2200-8-8_3,3V
PCI 5V (APCI-2200)

PCI 3.3V (APCI-2200-8-8_3,3V)

8 or 16 relay output channels

Max. switching voltage 60 VDC, 48 VAC
max. switching current 1 A

8 digital inputs 24V

Optical isolation 1000 V

Software drivers

A CD-ROM with the following software and programming
samples is supplied with the board.

Standard drivers for:

e Linux

e 32-bit drivers for Windows 8 /7 / Vista / XP / 2000
¢ Signed 64-bit drivers for Windows 8/7 / XP

e Real-time use with Linux and Windows on request

Drivers and samples for the following compilers and
software packages:

e .NET

® Microsoft VC++ ¢ Borland C++

e Visual Basic ® Delphi

* LabVIEW e LabWindows/CVI ¢ DIAdem

ADDIPACK functions:
Digital output ® Watchdog

On request:
Further operating systems, compilers and samples.

Driver download: www.addi-data.com/downloads

Function principle of the relays

co Rest state (open)
cC

1=0mA
-O— co
ocC
""" 1CC
0C

Work state (closed)
I=Inominal

@j\xfggi .....

ADDI-DATA ’A

CO: Change-over contact
CC: Closing contact
OC: Opening contact



Relays

Type of contacts:

PCl boards, digital I/0 - APCI-2200 /APCI-2200-8-8_3,3V

Specifications \

8/16 change-over

Simplified block diagram

Max. switching voltage: 60 VDC, 48 VAC

Max. switching current: 1A

Max. switching capacity: 30W

Contact resistance: <100 mQ

Contact material: Ag and Au plated
Response time: Max. 5 ms, typ. 2.5 ms
Release time: Max. 5 ms, typ. 0.9 ms
Mechanical life: 5 x 10° operations
Electrical Tife: 10° operations at rated load
Digital inputs

Number of inputs: 8

Optical isolation: Through opto-couplers, 7000 V

Nominal voltage: 12-24V (DQ)

Nominal input current

at12-24V (DQ): 5-8mA

Signal delay: 70 ps (at 24V)

Maximal input frequency: 5kHz (at 24V)

Watchdog

Watchdog time: 20 ms to 5 s in steps of 20 ms
Safety

Test voltage: 1000V

Watchdog: 8-bit, programmable, 20 msto 5 s

in steps of 20 ms

EMC - Electromagnetic compatibility

The product complies with the European EMC directive. The tests were carried out by
a certified EMC laboratory in accordance with the norm from the EN 61326 series (IEC
61326). The limit values as set out by the European EMC directive for an industrial
environment are complied with. The respective EMC test report is available on request.

Physical and environmental conditions

Dimensions: 131 x99 mm
System bus: PCI 32-bit 5V acc. to specification 2.1 (PCISIG) or 3.3V
Space required: 1 PCl slot

Operating voltage: +5V, + 5 % from the PC

Current consumption: 550 mA + 10 % typ. (APCI-2200-16-8)

Front connector: 50-pin D-Sub male connector

Additional connector: 16-pin male connector.

APCI-2200-16-8: Connection with delivered
ribbon cable FB2200-3.

Connects the board to a bracket

with a 37-pin D-Sub male connector.

For connecting the PX 901-ZG.

Temperature range: 0 up to 60 °C (with forced cooling)

Screw terminal panel PX8001 =
with cable ST370-16

— 8 digital AC/DC inputs ~
: : 32-pin male
Relays jeo— = "Opto-couplerss Connector m
Fwt
:%_1 Data
8/16 '8 buffzrs
” an,
relays 2 drivers
&
Relays (e
1 IRQ logic
1
sopin 1 Optical isolation ¥ Watchdog
D-Sub male pmmmmm—
PCl bus

Pin assignment - 50-pin D-Sub connector APCI-2200-16-8

Pin o Pin —— o Pin
34 0Cof relay 0 34 |e 1| COofrelay 0 1
35 0Cof relay 1 I cCofreard  135e e |2 | Coofreay 2
36 0C of relay 2 20 CCofniy  |6]® 3| COof relay 2 3
37 0Cofrelay 3 5 Ccmelay3 37|e 4| COof relay 3 4
38 OCof relay 4 > C(of’elay4 3 |e 5 | COof relay 4 5
39 0Cof relay 5 % CCofreIays 9 |e 6 | COof relay 5 6
40 OC of relay 6 Al o IV 10 |e 7 | COof relay 6 7
41 0Cof relay 7 of relay 6 41 |e 8 | COofrelay 7 8
25 CCofrelay7
42 0Cof relay 8 % CCofrelay8 4 |e 9 | COof relay 8 9
43 0Cof relay 9 5 Coids |®]e 10| COofrelay9 10
44 OCofrelay10  5¢ coo@T laa e 1] COofrelay 10 11
45 0Cofrelay 11 b CCof’elayﬂ 45 |e 12| Coofrelay 11 12
46 0C of relay 12 % ccof.emywz 46 |® 13| COofrelay 12 13
47 OCofrelay13 33 oot 1470 14| COofrelay 13 14
48 0C of relay 14 e C(of’elaym e 15| COofrelay 14 15
49 OCofrelay1s 33 cooeic |49 e 16| COofrelay 15 16
50 - Y 50 |e 17| - 17
~

OC: Opening contact ~ CC: Closing contact ~ CO: Change-over contact

ADDI-DATA connection

Example 1: APCI-2200-16-8
- Connection of the relay outputs through screw terminal panel PX8001
- Connection of the digital inputs through ribbon cable

to the screw terminal panel PX901-ZG

Ribbon cable FB2200-3

supplied with the board ST010/STO11

)

PX901-ZG
Digital ° -
i - D-Sb
inputs errswg b ol
connector connector
ST370-16
APCI-2200-16-8 a // ﬁ PX8001
- D-Sub
emale male
connector connector
Example 2: APCI-2200-8-8, APCI-2200-8, APCI-2200-16
Connection of the relay outputs and the digital inputs
through the front connector to the screw terminal panel
P—SuP D—S?b
emale male
connector connector
APCI-2200-8-8 | | a // “ PX8001

ST370-16

/0rdering information

APCI-2200 /APCI-2200-8-8_3,3V

Relay board, optically isolated, 8/16 relays output channels, 8 digital inputs, 24 V. Incl. technical description and software drivers.

APCI-2200-16-8: 16 relays, 8 dig. inputs, with ribbon cable
for the connection of the dig. inputs, PCI 5V
APCI-2200-8-8: 8 relays, 8 digital inputs, 24V, PCI 5V

APCI-2200-8-8_3,3V: 8 relays, 8 digital inputs, 24 V, PCI 3.3 V
APCI-2200-16: 16 relays, PCI 5 V
APCI-2200-8: 8 relays, PCI 5V

Accessories
PX8001: 3-row screw terminal panel, 50-pin, for DIN-rail mounting
ST370-16: Shielded round cable, 2 m
PX 901-ZG: Screw terminal panel
for DIN rail

Phone: +49 7229 1847-0
Fax:  +49 7229 1847-222
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TTL 1/0 board,

48 or 96 digital TTL inputs and outputs

2C7 32-bit )
Windows
64/32-bit drivers

Features

e PCI33Vor5V

e 48 digital TTL inputs/outputs (APCI-1648)

¢ 96 digital TTL inputs/outputs (APCI-1696)

e Each group of 8 lines (1 port) can be configured as input or output.
e All l/Os are driven through pull-up resistors to 5V

¢ Easy programming through I/0 read/write commands

Connection

¢ APCI-1648: 50-pin D-Sub male connector

e APCI-1696: 50-pin D-Sub male connector and
1/0 49 - 96 to 50-pin male connector

Software drivers

Standard drivers for:

e Linux

o 32-bit drivers for Windows 8/ 7 / Vista / XP / 2000
¢ Signed 64-bit drivers for Windows 8/7 / XP

e Real-time use with Linux and Windows on request

Drivers and samples for the following compilers and software
packages:

e .NET

* Microsoft VC++ * Borland C++

e Visual Basic  Delphi

e LabVIEW e LabWindows/CVI

ADDIPACK functions:
Digital input ¢ Digital output

On request:
Further operating systems, compilers and samples.

Driver download: www.addi-data.com/downloads

APCI-1696 - 96 digital TTL I/0

APCI-1648 - 48 digital TTL I/0
Driver capacity up to 15 TTL loads

Can be configured as inputs

or outputs in groups of 8 channels

Filters on each I/0 line

B> )
5 B LabVIEW™ LabWindows/CVI™

Specifications \

48 TTL I/0 channels - 96 TTL I/0 channels

48 digital TTL I/0 (APCI-1648)
96 digital TTL I/0 (APCI-1696)

Inputs and outputs:

1/0 address range: 128 byte

Addressing: 32-bit

Programming: Through write/read commands
Driver type: 74 HC 574

Max. input and output voltage:  TTL Level

Output current: DC +35mA

EMC - Electromagnetic compatibility

The product complies with the European EMC directive. The tests were carried out by
a certified EMC laboratory in accordance with the norm from the EN 61326 series (IEC
61326). The limit values as set out by the European EMC directive for an industrial
environment are complied with. The respective EMC test report is available on request.

Physical and environmental conditions

131 x99 mm

universal PCl 32-bit 3.3/5V

acc. to spec. 2.2 (PCISIG)

1 PCl slot

+ 1 slot opening for bracket (APCI-1696)

+5V =5 % from the PC

124mA +10 %

(APCI-1696, all channels as output without load)

APCI-1648: 50-pin D-Sub male connector

APCI-1696: 50-pin D-Sub male connector
50-pin D-Sub male connector and
1/0 49 - 96 to 50-pin male connector

0 to 60 °C (with forced cooling)

Dimensions:
System bus:

Space required:

Operating voltage:
Current consumption:

Connectors:

Temperature range:

/0rdering information

APCI-1696: TTL I/O board, 96 digital TTL inputs and outputs.

Accessories
PX8001: 3-row screw terminal panel, 50-pin, for DIN-rail mounting
ST370-16: Shielded round cable, 2 m

Incl. ribbon cable FB1696, technical description and software drivers.

Accessories for the APCI-1696: Please order 2 x PX8001 and 2 x ST370-16

APCI-1648: TTL I/O board, 48 digital TTL inputs and outputs. Incl. technical description and software drivers.

A

Phone: +49 7229 1847-0
Fax:  +49 7229 1847-222
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For your notes
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Multifunction counter board, optically isolated,
encoder, incremental counter, timer/counter, SSI, PWM, ... /

|
/
/

Also for CompactPc/™
See CPCI-1710, page 246

Also for

PCI>> see APCle-1711
EXPRESS® page 140

Also for Compactrc/™ Serial
See CPCIs-1711, page 234

Windows
64/32-bit drivers

e

on request

LabVIEW™

DASYLab10

Data Acquisition System Laboratory

for SSI, incremental
counter, digital /0

178
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The board APCI-1710 is a fast multifunction and multi-
channel counter board for the PCl bus. The strengths of
this board are its wide range of applications and high
precision and reliability for rough industrial applications.
With this board you can realise many different applica-
tions on the same hardware base. The board is supplied
with a pool of functions which provides the user with
maximum efficiency yet minimum space and parts require-
ment. The functions are individually configured for each
channel through the supplied software. The flexible
programming facilities on this board allow many different
user applications to be quickly and easily developed and
reconfigured as further requirements arise. Thanks to the
FPGA board structure, further counting applications can
be realised through software adaptation. Contact us!

Features

e 32-bit data access

e Up to 5 MHz input frequency

e Signals in TTL or RS422 mode (APCI-1710),
24V signals (APCI-1710-24V)

e Four onboard function modules

e Reprogrammable functions

Functions

¢ Incremental counter for the acquisition of incremental
encoders (90° phase-shifted signals)

eSSl synchronous serial interface. The SSI function is an
interface for systems which allow an absolute position
information via serial data transfer.

e Counter/timer (82C54)

e Pulse acquisition

¢ Frequency measurement

e Pulse width modulation (PWM)

¢ Period duration measurement

e Velocity measurement

¢ Digital inputs and outputs

¢ Edge time measurement (ETM)

e Customised functions

Available channels for all four function modules

e 20 channels for digital inputs, optically isolated

¢ 8 channels, programmable either as digital inputs or
outputs, optically isolated

¢ 4 digital power outputs, optically isolated

Available lines for each function module
8 lines are available for each function module

info@addi-data.com
www.addi-data.com

APCI-1710

Available functions:

incremental counter, SSI synchronous serial
interface, counter/timer, pulse acquisition,
frequency/pulse width/period duration/velocity

measurement, PWM, digital inputs and outputs, ...
Function selection through software
Optical isolation

TTL, RS422, 24V

Versions - " "
EE|NEIVEINE|"E|E
APCI-1710 16 12 - 4 - 28
APCI-1710-24V - 28 - 4 - 28
APCI-1710-5V-I 16 - 12 4 - 28
APCI-1710-5V-I-0 16 - 12 4 4 28

Safety features

e Creeping distance IEC 61010-1

e Optical isolation 1000 V

¢ Noise neutralisation of the PC supply

Applications

e Event counting ¢ Position acquisition
¢ Motion control ¢ Batch counting

Software drivers

A CD-ROM with the following software and programming
samples is supplied with the board.

Standard drivers for:

e Linux

e 32-bit drivers for Windows 8 /7 / Vista / XP / 2000
o Signed 64-bit drivers for Windows 8 /7 / XP

* Real-time use with Linux and Windows on request

Drivers and samples for the following compilers and
software packages:

e .NET

* Microsoft VC++ ® Microsoft C

e Borland C++ ® Borland C

e Visual Basic  Delphi

e LabVIEW

On request:
Further operating systems, compilers and samples.

Driver download: www.addi-data.com/downloads menu
The software functions can be adapted to your applica-
tions on request. The board can also be implemented for
other software applications.

ADDI-DATA ’A



Wide range of applications through free combination of
function modules

4 function modules quickly and easily programmable with numerous

functions

Each of the four modules is programmed with one function. You can pro-
gram 4 times the same function or freely combine 4 different functions.

Configuration example 1

Function module 0

Function module 1

Function module 2

Function module 3

1 x 32-bit
Incremental counter

1 x 32-bit
Incremental counter

4 x Pulse counter

3 x Counter/Timer

Configuration example 2

Function module 0

Function module 1

Function module 2

Function module 3

3 x5Sl

3 xSSI

1 x 32-bit
Incremental counter

8 x Digital /0, 24V

Programmable onboard modules

Each onboard module can be programmed with the function of your choice.

You can simultaneously operate up to 4 different functions on one board.
If your application must be modified, you can load a new function
quickly and easily per mouse click in the SET1710 configuration

program which is delivered with the board.

Overview of signal generators resp. functions

Application Max. number | Max. number | Max. number |Page

of signal of function of signal

generators or | modules for | generators or

functions for | each functions of

each function | APCI-1710 each

module APCI-1710

1 (32-bit)

Incremental counter or 2 (16-bit) 4 4or8 180
ssi 3 4 12 180
Chronos 1 4 4 181
Counter/Timer™? 3 4 12 182
TOR 2 4 8 183
Pulse acquisition 4 4 16 184
PWM ! 2 4 8 184
ETM 2 4 8 185
Digital 1/0 8 4 32 185
TTL 24 1 24 -

1 Function not available for APCI-1710-24V
I Can be used only to a limited extent for the APCI-1710-24V

Contact us!

Customer-tailored modifications,
designed to suit your needs.
Hardware and software, firmware, PLDs, ...

PCI, counter - APCI-1710

Simplified block diagram

24V screw terminal supply 50-pin male connector

sT2 A ST3 :IDC,DC
EE converter
s '___: ey | isation 1
: | outputs' i
LE L [1exRsaz| iy FPGA FPGA
] ! drivers for :ﬁ: function function
— 2 | dlrrfffﬁtfl;zlal i rm— module 0 module 1
: g | P , E: FPGA module 2 [ module 3
| =1 | 12x24V =1 Control
50-pin I T logic
D-Sub 1 1 |
male -0 1
connector iy e
PCl bus
1 Optional 5V outputs
2 Optional 24V inputs
3 Optional 5V inputs
Pin assignment
Pin Pin Pin
/\
34  +UREF ~ 18 A2+|34|elce |1 |EXTGND 1 =
35 HO* S 19 A2-|35|e Je |2 | A0+ 2 Z
36 H1* § 20 B2+ 36|e _ 0|3 | AO- 3 (:3‘
37 H2* S 21 B2-|37|e _ e |4 |BO+ 4 =
38 H3* z 22 (C2+|38|e @ |5 |BO- 5 £
39 Eo* 2 53 c2-[39|ege|6 | cos 6 S
40 E1* Y 54 p24+|40|e @7 | Co- 7 £
41 E2* 2 25 D2- |41 °,° 8 | DO+ 8 o
42  E3* 26 A3+ 42 ... 9 | DO- 9
43  FO* m 27 A3-|43]@ g @10 AT+ 10 —
44 F1* w08 gas |d4|e g @11 AL n s
45 F2* 2 29 p3. [45|® 4@ |12|B1+ 12 9
46 F3* C§) 30 C34 46 ® .8 |13]B1- 13 2
47  GO* z 31 347|944 Cl+ 14 =
48 G1* g 32 D3+ 48|10 g @ |15/ C1- 15 9
49 G2* Y 49]e _e |16/ D1+ 16 <
Z 33 D3- [ ] s
50 G3* 2 50]e33e |17/ D1- 17 ™

*Each number corresponds to the number of the function module

Program SET1710

Available
functions

Configure
Exil

Click the function you want
to load. Hold the mouse key
pressed ... ... and drag the function to the

selected function module

Phone: +49 7229 1847-0
Fax:  +49 7229 1847-222
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PCI, counter - APCI-1710

Function Incremental counter

Up to 2 incremental encoders can be connected to a module programmed
with the function Incremental counter.

* 90° phase-shifted input signals (displacement measurement systems)

e Motion control

* Pulse width and frequency measurement

¢ Incremental encoder acquisition

¢ Tolerance measurement

e Velocity measurement

¢ Rotation measurement

e Electronic “mouse”

Function range of the counter component

¢ Simple, double, quadruple analysis of 2 phase-shifted clock signals (A, B)

¢ Direction detection for upwards or downwards counting

o Hysteresis circuit for the suppression of the first pulse after a change in
rotation; can be switched off

e 2 x 32-bit data latches, individually programmable for internal / external
strobe, latch strobe synchronised with internal clock

e Operating mode is defined by an internal mode register,
loadable and readable through the data bus

e Strobe inputs which can be triggered either through 2 external pins
(24 V input) or by writing in a register

¢ Interrupt indication triggered through the external strobe inputs

e Compare logic, interrupt logic and reference point logic

Function Synchronous serial interface (SSI)

Used signals

Signal Pin

name name Signal type  Function

A X Ax +/-  Diff/TTL24 V* Trace A of the incremental encoder (32-bit) or
Trace A of the incremental encoder 0 (16-bit)

B_x Bx +/-  Diff/TTL/24 V* Trace B of the incremental encoder (32-bit) or
Trace B of the incremental encoder 0 (16-bit)

INDEX_x Cx +/-  Diff/TTL24 V* Index trace of the incremental encoder (32-bit)

C x Cx +/-  Diff/TTL24V* Trace A of the incremental encoder 1 (2x16-bit)

UAS_x Dx +/-  Diff/TTL24 V* Error signal input (32-bit)

D_x Dx +/-  Diff/TTL24 V* B signal of the incremental encoder 1 (2x16-bit)

REF_x Ex 24V optional 5V Digital input

(can also control the reference point logic)

24V optional 5V Digital input
Active High (can be used for the latch logic or interrupt logic)

ExtStrb_a_x Fx

ExtStrb_b_x Gx 24V | optional 5V Digital input

Active High (can be used for latch logic or interrupt logic)

DIG_OUT_x Hx 24V [ optional 5V Digital output

x: Number of the function module (See pin assignment page 179)
* 24V for the APCI-1710-24V

The function module is programmed as a synchronous serial interface.
The SSI function is an interface for systems which an absolute
position output through serial data transfer.

Typical application examples:

¢ Acquisition of displacement measurement systems
e Axis control (X, Y and 2)

¢ Tolerance measurement ...

Block diagram SSI

< Input register 0 SSldata0
<——| Output register 1 SSldata 1
<——| Input register 2 SSldata2

‘ <
<«

Mode
register

Digital 1/0

‘

info@addi-data.com
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Properties

e 4 function modules for each board, up to 3 SSI sensors per function
module

¢ Optical isolation of the inputs and outputs through opto-couplers to
prevent ground loops

e Serial data transfer

e Common clock for all 3 sensor interfaces of one function module

¢ Clock frequency and number of data bits are software suitable

e GRAY to BINARY conversion possible

® For each function module, there are 3 digital inputs and 1 digital output
for an additional function (no effect on SSI function)

The interface includes:

¢ Three independent 32-bit SHIFT registers, which can be read
through the data bus

e Clock and pulse generator

e Function and control logic

Used signals

Signal Pin
name name  Signal type
Clock_x AX +/- RS422

Function
Clock output for the SSI sensors

DATA1_x BX +/- RS422/TTL Data input of SSI sensor 0
DATA2_x CX +/- RS422/TTL Data input of SSI sensor 1
DATA3_x Dx +/- RS422/TTL Data input of SSI sensor 2
Input1_x Ex 24V [ 5V optional Digital input 0
Input2_x Fx 24V 5V optional Digital input 1
Input3_x Gx 24V [ 5V optional Digital input 2
Output_x Hx 24V 5V optional Digital output

x: Number of the function module (See pin assignment page 179)
The SSI function cannot be programmed on the APCI-1710-24V.

ADDI-DATA
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Function Chronos

PCI, counter - APCI-1710

The function Chronos is a timer interface which allows to measure the time
between two “events” like a chronometer.
3 functions are available:
* a 32-bit timer to create a time reference,
e a 32-bit measuring timer to determinate and measure the time
between start and stop pulse.
¢ 3digital inputs and 3 digital outputs

Properties

e Optical isolation of the inputs and outputs through opto-couplers to
prevent ground loops

¢ Interrupt status at the end of the measuring time

e Timer readable

¢ Input and output channels can be inverted through software,
Software GATE possible

Function description

The pulse signals from Timer 0 are counted between the start pulse signal
and the stop pulse signal. The number of pulses is then stored in the
measuring timer and can be read through 1/0 read commands. The timer 0
is used as a time reference generator. The divider factor is written in timer 0

Block diagram Chronos

Divider factor

l Start

Timer 0

32-bit reload register Stol
PCl clock

(30 MHz or 33 MHz) / 4 Clock 0

and determines the output frequency.

The input frequency is set according to the PCl clock pulse or to the 10 MHz
onboard clock generator. Timer 0 is synchronised with the start event or
with the 40 MHz quartz of the board.

Timer 0 can be read at any time. The Chronos function can be used in 8

different modes.

Used signals

Pin name Signal type
AX +/- Diff./TTL, 24 V*

Bx +/- Diff./TTL, 24 V*

CX +/- Diff/TTL/24 V*

Dx +/- Diff/TTL/24 V*

Ex 24V 5V optional
Fx 24V 5V optional
Gx 24V 5V optional
Hx 24V 5V optional

Function

Digital output 1; set to “0” after reset
Digital output 2; set to “0" after reset
Start pulse for measuring

Stop pulse for measuring

Digital input 0, inverting

Digital input 1, inverting

Digital input 2, inverting

Digital output 0; set to "0" after reset

x: Number of the function module (See pin assignment page 179)

*24V for the APCI-1710-24V

32-bit counter ouTo

or internal reference
of the board (10 MHz)

Divider factor
IncCx —»
=1 —» —» Start Clock 1
X =P Time measurement
e ’ é P Gatel 32-bit clear counter
INCDX e
=1 —» —» Sto
Dx+ —» P Latch register
» > Clock
Time base
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PCI, counter - APCI-1710

Function Counter/Timer

Function equivalent to Intel 82C54

The module Counter/Timer can be used as a programmable interval coun-

ter/timer (similar to Intel 82C54) with 3 x 32-bit per module.

It generates time delays through software control. Instead of setting up

timing loops in software, the user programs the module for the desired

delays. After this delay, the module will interrupt the PC.

e Optical isolation of the inputs and outputs through opto-couplers to
prevent ground loops

* 3x 32-bit counters/timers, binary counting only

® 6 programmable modes

e Status readback and latch command

¢ Inputs and outputs can be inverted through software

e Hardware and software gate possible, readable

¢ Simple interface: no multiple assignment of the addresses

¢ Interrupt enabled with an individual release bit per counter/timer and
interrupt status register

¢ Available clock: PCl clock divided by four (APCI-1710 only) or 10 MHz of
the onboard quartz oscillator, selectable through software

Typical applications:

¢ Event counter

* Programmable rate generator

e Binary rate multiplier

® Square-wave generator

e Complex motor controller / signal generator

Programmable modes
For each counter/timer (3 x 32-bit) there are 6 modes available: mode 0 to
mode 5, which can be programmed independently.

Mode 0: Interrupt on terminal count

Mode 0 is particularly suitable for event counting. The output is initially set
to “Low” and remains “Low” until the counter reaches 0.

The output then goes “High” and holds this state until a new count or a
new counter value is written into the counter.

Mode 1: Hardware retriggerable one-shot
This mode is identical to mode 0 except for the GATE input. The GATE input
is not used to activate or deactivate the timer, but to trigger it.

Mode 2: Pulse generator

In this mode the counter is dividing the choosed input clock through the
start value “ul_ReloadValue”. Mode 2 is used for generating a real-time
clock interrupt.

After initialization the output is set to “High”. When the initial count has
decremented to 1, the output goes “Low”. For only one clock pulse the
output is setted on “Low” then it goes back to”High"”. The counter reloads
the start value (“ul_ReloadValue”) and the counter sequence is repeated.
The number of sequences is unlimited. An interrupt can be generated at the
end of the cycle. Calculation of time: (ul_ReloadValue +2) x input clock

Mode 3: Square wave mode

Mode 3 is used for baud rate generation. It is similar to mode 2 except for
the duty cycle of the output. The output is initially set to “High”. When half
the initial count has expired, the output is set to “Low"” for the remainder
of the count. Mode 3 is periodic; the same sequence is repeated indefinitely.
Calculation of time: (ul_ReloadValue +2) x input clock

Mode 4: Software-triggered strobe

The output is initially set to “High”. When the initial count expires, the
output goes “Low” for one clock pulse and then goes “High” again. The
counting sequence is triggered by writing the initial count.

If a new count is written during counting, it will be loaded on the next
clock pulse and counting will continue from the new count.
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Mode 5: Hardware-triggered strobe (retriggerable)
This mode is identical to mode 4 except for the GATE input. The GATE input
is not used to activate or deactivate the timer, but to trigger it.

Used signals

Signal name Pin name Signal type

OUT1_x AX +/-
0UT2_x BX +/-
0OUT3_x Hx
GATE1 _x Ex
GATE2_x Fx
GATE3_x Gx
CLK1_x -
CLK2_x Cx +/-
CLK3_x Dx +/-

Diff./TTL
Diff./TTL
24V /5V opt.
24V /5V opt.
24V /5V opt.
24V /5V opt.

Diff./TTL/ 24V opt.

Diff./ TTL/ 24 V opt.

Function

Output of counter/timer 0
Output of counter/timer 1
Output of counter/timer 2
GATE Input of counter/timer 0
GATE Input of counter/timer 1
GATE Input of counter/timer 2
Internal clock

Clock counter input

of counter/timer 1

Clock counter input

of counter/timer 2

x: Number of the function module (See pin assignment page 179)
The Counter/Timer function is suited only to a limited extent for the APCI-1710-24V.

Block diagram Counter/Timer

§:

PCI dlock/a TIMER 0
or 10 MHz . .
———— 3 Clock 0 | 32-bit reload register Inv Out O
_1 Ax
32-bit counter Out 0 -
32-bit latch register
-Ex
PCl clock/4,
or 10 MHz | TIMER 1
32-bit reload register
Inv Elk L jz'—) Clock 1 Inv Out 1
Out 1
32-bit latch regist
Fx
PCl clock/4,
or 10 MHz TIMER 2
load register
e Clock 2
Dx
Inv Out 2
32-bit latch register I Hix
Out2
Inv gate 2 Gate 2
Gx

al
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Function TOR

PCI, counter - APCI-1710

The TOR function is a counter interface which allows counting input signals
in a defined time interval.

2 TOR counters are available on each function module. Each TOR counter
includes 2 x 32-bit timers.

The TOR function is a scaled-down version of the Counter/Timer

function. The pulse signal of Timer 1 gives the start and stop pulse signal to
Timer 0. Timer 0 counts the input signals. After the stop signal from Timer 0

the number of pulses is stored and can be read through I/O read commands.

The timer 1 is used as a time reference generator.

The divider factor is written in timer 1 and determines the output frequen-
cy. The input frequency is set according to the PCl clock pulse or the 40 MHz
on-board quartz clock. Timer 0 is synchronised with the start event.

Pulse measurement

As soon as a start signal occurs from Timer 1, the Timer 0 is reset.

It counts the pulse signals of the channel Ax(Bx).

During the process the status bit “Counter in Progress” is set.

As soon as a stop signal occurs from Timer 1, the Timer 0 is stopped and the
status bit “Counter in Progress” is reset.

An interrupt can also be generated. The value can then be read. The latest
measured value is read in the counter measurement register.

Properties

e Optical isolation of the inputs and outputs through opto-couplers to
prevent ground loops

* Interrupt status at the end of the measuring period

¢ Inputs and output can be inverted through software

e Software GATE

The function TOR occupies 4 inputs (A to D) of the corresponding function

module of the APCI-1710 or CPCI-1710.

Block diagram TOR

Used signals

Pin name Signal type Function

AX +/- Diff./TTLI24 V* Digital input 1 (TOR1)
Bx +/- Diff./TTL/24 V* Digital input 2 (TOR2)
CX +/- Diff./TTL24 V* External Gate (TOR1)
Dx +/- Diff./TTL/24 V* External Gate (TOR2)

x: Number of the function module (see pin assignment page 179)
*24V for the APCI-1710-24V

Time reference

GATE (C,D) ——f Gate (Timer!) Clear _&
Out % Gate I L
PCI clock/4 | Clock latch ¥ __
32-bit Timer 1
» Clock
:DQO...31 Pulse number

32-bit Timer 0

AxBxX
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PCI, counter - APCI-1710

Function Pulse counter

The Pulse counter is an interface for the acquisition of external digital
pulses. Each rising or falling edge on the counter input starts decrementing

Block diagram Pulse counter

from the initially set counter value. An interrupt is generated at logical “0”, Counter 0
i.e. the digital output is set or reset. Axt/-
® 4 x 32-bit downward counters 32-bit down counter OUT ENAO
¢ Optical isolation of the inputs and outputs through opto-couplers to =
GateO Output
prevent ground loops Gate it
e Each counter can be loaded with a predefined counter value LatchO
Latch
¢ Interrupt at overflow
e Output can be set or reset at overflow Read register 0
o Polarity of the inputs selectable through software
i . PCl bus
The interface includes:
* 4 x 32-bit counters :
¢ 4independent 32-bit registers, readable through the data bus :
¢ a function and control logic. ' >1
Counter 3
Dx+/-
32-bit down counter
Used signals
Gate3
Gate
Pin name Signal type Function Latch3
AX +/- Diff./TTLI24 V* Input of the 1st counter Latch
Bx +/- Diff./TTL/24 V* Input of the 2nd counter Read register 3
CX +/- Diff./TTL/24 V* Input of the 3rd counter
Dx +/- Diff./TTLI24 V* Input of the 4th counter —
H 24V/5V optional Common digital output of the counter e
IRQ
x: Number of the function module (see pin assignment page 179)
* 24V for the APCI-1710-24V
Function PWM (Pulse width modulation)
The function PWM is an interface for pulse width modulation. Used signa[s
It generates a frequency and defines the time duration (pulse width) of the
“Low” and “High” level. The function generates rectangle signals. Signal name  Pin name Signal type Function
The output pulses from the timer generate the pulse width modulation. PWM_OUT_ChO_x Ax +/- Diff./TTL output digital output PWM 0
PWM_OUT_Ch1_x Bx +/- Diff./TTL output digital output PWM 1
PWM generator GATE_Ch0_x CX +/- Diff./TTL input Gate input PWM 0
The “Low/High” time-divider factor is written in the timer and determines GATE_Ch1_x Dx+/- Diff./TTL input Gate input PWM 1
the output frequency. The input frequency is set according to the PCI clock DIG_IN_E_x Ex 24V !nput d!g!tal !nput
or the 40 MHz quartz of the board. DIG_IN_F x Fx 24V input digital input
The function includes: DIG_IN_G_x Gx 24V input d!g!tal input
DIG_OUT_H_x Hx 24V output digital output PWM 0

* a 32-bit frequency generator for setting the “Low” and “High"” levels
e 2 digital inputs as start or stop trigger
¢ 2 digital frequency outputs

Properties

¢ Optical isolation of the inputs and outputs through opto-couplers to
prevent ground loops

¢ Interrupt status at the end of a period

o Selection of the start level

¢ Selection of the stop level

e Hardware gate

¢ Software gate

Typical applications

¢ Frequency generation
e Pulse width modulation
¢ Drive technology
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or freely controllable

x: Number of the function module (See pin assignment page 179)
The PWM function only can be used restricted to the 24 V version. Only PWMO is available for
the DIG_OUT_H_x 24V output.

Block diagram PWM

Ax/Bx Signal Gate CLKSelection
our | | GATE PCl Clock / 4

Timer WK<—1 |1omz Low Timing

Reload High Timing
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PCI, counter - APCI-1710

Function ETM (Edge Time Measurement)

The ETM function is a timer interface which allows measuring the duration Typical applications ~
of a period, and simultaneously, the “High” or “Low” level time of this e Period duration measurement
period. A function module with the ETM function has ¢ Level duration measurement q
e 1 timer to create a time base &
® 2 counters to measure the period duration Used signals
® 2 counters to measure the “High” or “Low” level time
¢ 2 gate inputs Signal name  Pinname  Signal type Function
Gate0_x AX +/- Diff./TTL/opt. 24 V* Gate input of ETM counter 0
The ETM function uses 4 inputs (A to D) with each function module of the Input0_x Bx +/- Diff./TTL/opt. 24 V* Input of ETM counter 0
APCI-1710 or CPCI-1710. Up to 8 ETM (2 per module) can be operated on Gatel_x Cx +/- Diff./TTL/opt. 24 V* Gate input of ETM counter 1
one board. Input1_x DX +/- Diff./TTL/opt. 24 V* Input of ETM counter 1
Properties
e Optical isolation of the inputs and outputs through opto-couplers to x: Number of the function module (see pin assignment page 179)
prevent ground loops *24V for the APCI-1710-24V

¢ Interrupt status at the end of a period

e Timer can be read back

¢ Inputs and outputs can be inverted through software
e Software gate

Block diagram ETM

Division factor

i

PCI bus clock (30 MHz Timer .
or 33 MHz) /4 or — Period counter
internal reference clock , .
of the board (40 MHz) / 4 ] - Time base _ Period
32-bitreload register | [~ O ® 32-bit counter measurement
L
32-bit counter 32-bit latch register
Trigger edge
®—»| C(lear
Level counter
- ) Level
> 32-bit counter measurement
L e
32-bit latch register
| Clear
Gate ——— bl
Xor L nable
Edge level ————

Function Digital input and output

The Digital input and output function allows an easy access to the digital When the digital I/0 function is programmed on all function modules, up to
1/0 available on the function modules. The I/O level of the input and output 28 digital input and 12 digital output channels are available

channels are read and set or reset through read/write commands. The dig-

ital /0 have no logical connection to each other. The connection can only i

be made through software. The complete isolation through opto-couplers Used 5|gnal5

avoids earth circuits.

Pin name Signal type Function
. AX +/- Diff/TTL/24 V* Dig. input and output (with 24 V* only input)
Available channels BX +/- Diff/TTL/24 V* Dig. input and output (with 24 V* only input)
e 3 x 24V mass-related input channels, optional 5V X 4 Diff/TTL/24 V* Digital input
¢ 2 x differential input channels (R5422/485), DX +/- Diff/TTL/24 V* Digital input
can also be used as TTL input channels Ex 24V 5V optional Digital input
¢ 1 digital output, 24V, load to ground (10 to 36 V/ 500mA) Fx 24V 5V optional Digital input
o 2 differential inputs or outputs (RS485), Gx 24V /5V optional Digital input
can also be used as TTL input or output channels. Software configuration.  Hx 24V /500 mA Digital output
(10-36V)

x: Number of the function module (see pin assignment page 179)
*with the APCI-1710-24V
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PCI, counter - APCI-1710

Specifications \

Counter components
Counting depth: 32-bit, Counting frequency: up to 5 MHz

Free programming of the functions
32-bit or 16-bit acquisition of incremental encoders

Acquisition of absolute encoders/SSI

Counter/timer

Chronos/TOR for frequency measurement

Pulse acquisition

Chronos for pulse width modulation

Chronos for period duration measurement

TOR for velocity measurement

Digital I/0, 24 V, TTL, RS422

PWM

ETM

Customised functions

Overtemperature: 170 °C (all outputs switch off)
Overtemperature protection (24 V outputs)

Activated: From approx. 150-170 °C (chip temperature)
Deactivated (automatically): From approx. 125-140 °C (chip temperature)
Outputs (at overtemperature):  Outputs switch off

Protection against undervoltage (effective at V ext.<5 V):

Outputs (at undervoltage): All outputs switch off

Switching characteristics of the 24 V outputs

(V ext. = 24V, T=25 °C, ohmic load: 500 mA):

Switch ON time: 200 ps
Switch OFF time: 15 ps
Digital outputs, 5V (option):
Output type: TTL
Number of outputs: 4
Nominal voltage: 5VDC

Switching characteristics of the 5 V outputs (T=25 °C, TTL load):

Switch ON time: 0.06 ps
. Switch OFF time: 0.02 ps
Si dhid ls Technical data for the APCI-1710-24 V board version
Digital 1/0 signals, TTL or RS422 24V inputs (channels A to G). This board version is exclusively used for connecting 24 V
encoders. Only 24 V signals can be connected to the input channels.
Inputs Nominal voltage: 24VDC 770 mA
Number of inputs: 20 Max. input frequency: 1 MHz (at nominal voltage)
Differential inputs or outputs Logic input Tevels : U nominal: 24V
5V inputs: 8/16 (8 can be used as inputs or outputs) (Standard) UH max.: 30V
Nominal voltage: 5VDC UH min.: 19V
Common mode range: +127-7V UL max.: 15V
Max. differential voltage 12V UL min.: ov
Input sensitivity: 200 mV
Input hysteresis: 50 mV Safety
Input impedance: 12 kQ Optical isolation: 1000V

Terminal resistor: 150 Q serial with 10 nF (typ.)

Signal delay: 120 nS (at nominal voltage)

Max. input frequency: 2.5 MHz (at nominal voltage)

Mass-related inputs, 24 V (channels E, F, G):

Number of inputs: 12

Nominal voltage: 24VDC

Input current: 11 mA (typical) at nominal voltage

Logic input levels: Unominal: 24V
UH max.: 30V
UH min.: 19V
UL max.: 15V
UL min.: ov

Signal delay: 120 ns (at nominal voltage)

Maximal input frequency: 1T MHz

Outputs

Nominal voltage: 5VDC

Maximum output frequency: 2.5 MHz (diff. outputs)

Max. number of outputs: 8 (if they are not used as diff. inputs)

Digital outputs, 24 V:
Output type: High-side (load to ground)
Number of outputs: 4

Nominal voltage: 24VDC

Range of the supply voltage: 10V to 36 VDC (via 24 V ext. pin)

Maximum current

for 4 outputs: 2 A typ. (limited to the voltage supply)

500 mA short-circuit current/
1.5 A max. (output switches off)

Maximum output current:
outputat24V,R  <0.1Q:

! _load

ON-resistance of the output

(RDS ON resistance): 0.4 QO max.

EMC - Electromagnetic compatibility

The product complies with the European EMC directive. The tests were carried out by a
certified EMC laboratory in accordance with the norm from the EN 61326 series (IEC 61326).
The limit values as set out by the European EMC directive for an industrial environment are
complied with. The respective EMC test report is available on request.

Physical and environmental conditions

Dimensions: 179 x 99 mm

System bus: PCl 32-bit 5V acc. to specification 2.1 (PCISIG)
Space required: 1 slot

Operating voltage: +5V, £ 5 % from the PC

+24V ext. /10 mA

APCI-1710-x: 1.15A typ. + 10 %
50-pin D-Sub male connector

Male connector for the TTL I/0 function
0 to 60 °C (with forced cooling)

Current consumption:
Front connector:
Additional connector:
Temperature range:

ADDI-DATA connection

FB8001

50-pin 50-pin
PX8001 D-Sub D-Sub
male female
connector connector
a y “ APCI-1710

ST370-16

/Ordering information

APCI-1710

Multifunction counter board, optically isolated, encoder, incremental counter, timer/counter, SSI, PWM,...

Incl. technical description and software drivers.

APCI-1710: Multifunction counter board, optically isolated
APCI-1710-24V:
APCI-1710-5V-I:
APCI-1710-5V-1-0:

5 Vinputs instead of 24 V (E, F, G)

Option

Opt. 5V: 5V outputs instead of 24 V (HO, H1, H2, H3)

24V for differential input signals (A and B for counter, | (Index) and UAS (error) signals)

5V inputs instead of 24 V (E, F, G), 5 V outputs instead of 24 V (HO, H1, H2, H3)

Accessories

ST370-16: Shielded round cable, 2 m

PX8001: 3-row terminal panel for DIN rail

FB8001: Ribbon cable for connecting the TTL I/O function
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PCI BOARDS, ANALOG I/0

High-precision measurement

Measurement technology is the basis of every
automation process. Therefore the accuracy of the
sensor acquisition is highly important. The environ-
ment of a production line with a lot of interference
requires peak performance from the measurement
technology. For more than 25 years, ADDI-DATA has
been developing analog boards for data acquisition
intended for an industrial environment: they are
robust, precise and fast.

High-precision measurement Single-ended or
in the field differential inputs

There are numerous measurement systems that provide precise data under When measuring input voltage you can choose between 2 modes with
laboratory conditions. This is different in the production or in outdoor important differences:

areas, where the conditions are considerably more demanding. There the

measurement results play a central role. Rework and defective goods can Single-ended mode - One-wire inputs connected to the
only be effectively reduced if the tolerance testing during the production system ground_

process is precise enough to sort products reliably as being within or with-
out the tolerance range. The importance of accuracy appears even clearer in

cases where the measurement is used for regulation. Input 0*
Sensor
PGA AD ——
Lower Upper L
tollerar‘wce Tolerance tollerar?ce
eve eve Measured Signal = Input 0* +
< >
Range Range
of non- anggr?m:rit of non- When acquiring analog signals in the single-ended mode, interfering signals
EUESEn £ B are acquired with the signal. Therefore this mode is only advisable in case
of high voltage levels and short lines.
\"‘\/‘J \“\/‘J Measurement ) i i )
Measurement Measurement Differential mode - Two-wire inputs
uncertainty uncertainty
Precise even in case of temperature drift +
Temperature drift can be caused by the surrounding temperature as well as Input0*
by the board itself. To ensure the accuracy of the measurement, on the one Sensor : PGA AD |—
. . S . Input0
hand we are careful to use only high-quality components with little drift.

On the other hand we pay a lot of attention to the board layout. For exam- -
ple, components that generate heat are placed where they will not heat up Measured Signal = (Input0* + ) - (Inputd" + ) = Input0* - Input0"
the other components unnecessarily.

Interference signals affecting both lines are not included in the measure-
Precision through interference resistance ment because of the difference on the input. This is the optimal mode for
Not only the quality of the A/D converter is important but the interference measurement lines with a lot of interferences and long lines.
resistance of the whole chain of acquisition has to be analysed, from the
sensors to the acquisition board. Therefore in addition to our PC boards we
offer robust cables and screw terminal panels that are intended for the use
in a harsh industrial environment.
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Acquisition modes
of the analog inputs

There are four modes available for analog inputs.
The following is a short overview of the settings available for data
acquisition:

A. Simple mode
The software initiates and starts the A/D conversion and reads out the dig-
ital values of one or more channels after the end of conversion.

Software Start

Start Qstart [ — <

EOCx ] |
reads reads
IRQ é IRQ é
(when the (when the
IRQ-bit is set) IRQ-bit is set)

B. Sequence modes

With the DMA function (Direct Memory Access) for a direct data exchange
with the PC memory

There are 2 available sequence modes:

1. Simple sequence mode
In this example the interrupt is generated at the end of each sequence after

5 acquisitions.
The complete acquisition process ends after 3 sequences.

Sequence 1 Sequence 2

Sequence 0
[o] [a]s]e]o]r]z2]5
<>

10 ps IRQ |RQA§ IRQ

»t

End of
Acquisition

4|0|1l2|3|4
I

2. Sequence mode with delay
In this example the delay time between the end of one sequence and the
start of the next sequence is 20 ps.

I < Sequence 0 > < Sequence 1 >
[o]r1]2]5]4] EIEIBEE ot
e S0y aey e 158

C. Auto refresh mode

The analog acquisition is initialised and the values of the channels are writ-
ten in a buffer on an analog board. The PC reads the data asynchronously
to the acquisition.

Application
reads all values when needed

’ reads

Storage location
Values of channel 0-15+Autorefresh counter

‘ writes

PC board
Automatic A/D convertion of the acquired values

PCl boards, analog I/0

D. Scan mode
There are 6 different scan modes:

1. Software single scan
The interrupt routine of the user is called up after the last IRQ.

3

Software Single Scan

Start Q Start

EOCx

TRD1 RD2
IRQ IRQ

IRQé

2. Hardware triggered single scan

This scan can be triggered with increasing or decreasing edge. The hard-
ware trigger allows to start the acquisition independently from the soft-
ware or to start the acquisition of more than one board at the same time.

Ext T
Start JStan

EOCx

TRD1 RD2
\RQé IRQ

3. Continuous scan (software)

Software Start

Start &AStart
EOCx JRDW RD2 ,,,,,,,,,,,REJM—URM RDz,,,,,,,,,,m
|RQA§ IRQ; I P |RQA§ \RQé

RQ

4. Continuous scan with timer delay (software)

Software Start

Start < | Start Timer
EOCx QRM RD2L.......... RDN RD1

IRQé IRQé

5. Continuous scan (hardware)

Ext- T
Start Jstart

EOCx RD1 RD2I........... RDnl RD1 RD2I........... RDR
IRQ IRQé IRQé IRQ IRQé IRQ

fl

6. Continuous scan with timer delay (hardware)

Ext- T
Start Jstart Timer EJ Start

EOCx JRD ,,,,,,,,,,, MEL

1 RD2
\RQé IRQ‘§ IRQ‘§ IRQé
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PCI BOARDS, ANALOG I/0

Multifunction, analog input and analog output boards for 3.3 Vor 5V PCI

Multifunction boards Analog input boards Bliat el
boards

o o ~O o ~0 N ™ — —
N - — -— — o o o o
— — — o o o o o o
@ @ ? @ @ X @ @ N
o o o o o o o o o
o a o o o o o o o
< < < < < < < < <

32-bit PCl bus 3.3/5V 33/5V 3.3/5V 33/5V 33/5V 335V 335V 335V 335V

FPGA 4 v v v v v v v v

Simultaneous acquisition v

Analog inputs

Single Ended 16/8 16/8 16/8 16/8/4 16/8/4 16/8/4

Differential 8/4 8/4 8/4 8/4/2 8/4/2 16 8/4

Diff. separated from each other 4

Resolution (-bit) 16 12 16 12 16 16 16 12

Optical isolation 500V v v v v v v v

Throughput (kHz) 100 200 200 200 200 200 oo 100

Voltage range

0-10V; £10V/0-5V; 5V

0-2V; £2V/0-1V,; =1V v v v v v v v v

Other ranges (optional) 0-20 mA 0-20 mA 0-20 mA 0-20 mA 0-20 mA 0-20 mA 0-20 mA 0-20 mA

Gain1,2,5,10 v v v v v v v v

FIFO (value) 256 512 512 512 512 512 512 256

Functions of the analog inputs

DMA

(scatter gather, single, v v v v v v

continuous, Sequence)

DMA (single, continuous, Sequence) v v

Auto Refresh v v v v v v

Interrupt v v v v v v v v

Programmed 1/0 v v v v v v v v

Trigger:

Software v v v v v v v v

TTL input - - - - - - - -

24V input v v v v v v v v

Sequence RAM v v v v v v v v

Analog outputs 4or8 4 4 4or8

Resolution (-bit) 14 12 12 14

Optical isolation v v 4 v

0-10V £ 10V v v v v

Current outputs

Setup time 30 ps 15 ps 15 ps 30 ps

Digital 1/0

24V inputs, optically isolated 4 4 4 4 4 4 4 4 2

24V outputs, optically isolated 4 (OpenC) 4 (50mA) 4 (50mA) 4 (50mA) 4 (50mA) 4 (50mA) 4 (50mA) 4 (OpenC) 2 (OpenC)

TTLI/O 24 24 24 24

Timer/Counter/Watchdog 1/-11 3/31/2 3/3/2 3/3/1 3/3/1 1/-1- 1/-1- 1/1-1- 1/-1-

(depth) and/or 24-bit 16-bit 16-bit 16-bit 16-bit 16-bit 16-bit 16-bit 12-bit

Page 192 194 194 196 196 198 200 202 204
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Temperature, pressure, noise, vibration and length measurement

PCI, analog

—
New!
—
Temperature Pressure Noise and vibration L
ength measurement
measurement measurement measurement
APCI-3200 APCI-3300 APCI-3600 APCI-3702 APCI-3701
64-bit or 32-bit PCI-Bus 33V/5V 33V/5V 33V/5V 3.3V/5V 33V/5V
FPGA 4
Noise and vibration v
Thermocouples J K, T.E,R,S,BN v
Pt100, Pt1000
Strain gauges v
Inductive transducers Half Bridge, LVDT Half Bridge, LVDT
Signal conditioning 8 current sources
for connecting ICP™ sensors
] 4 groups 4 groups
il s 4 channels 4 channels
Single Ended (SE)/ 16 thermo/8 RTDs simu/tailzgf]/;1 rz;(zlc?uisition 16/8/1 channels
f oy 8 thermo/4 RTDs 8/4 inputs for strain gauges 8/8 ] . for inductive displacement
differential (diff.) for induct. displacement
4 thermo/2 RTDs transducers
transducers
Resolution (-bit) 18 18 24 16 16
Optical isolation v v
. . 2-200 kHz depends on transducer type
Throughput 20-160 Hz 20-160 Hz (through software) depends on transducer type 2-20 kHz (50 kHz opt)
Voltage ranges +1.25V +1.25V +10V
. 1,2,4,8,16, 1,2,4,8,16,
Gain 32 64,128 32,64, 128 depends on transducer type | depends on transducer type
FIFO (Values) 128 DWORD
Functions of the analog inputs
DMA (scatter gather; single; scatter gather v v
continuous; Sequence) free run, ring buffer
Auto Refresh v v
Interrupt v v v v v
Programmed 1/0 v v v v v
Trigger:
Software v v v v v
24V input v v v v v
Sequence RAM v/ v/
Analog outputs 2
Resolution (-bit) 16
Optical isolation
0-10V+10V +10V
Chronometer inputs 4
Gate inputs 2
Timer/Watchdog (depth) Z/- Z/- e 1/~ 1/~
in combination, and/or 16-bit 16-bit
Digital 1/0
Inputs 24V, optically isolated 4 4 8 8 8
Outputs 24 V, optically isolated 3 (Open Collector) 3 (Open Collector) 8 (50 mA) 8 (125 mA) 8 (125 mA)
Page 206 210 212 216 218
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Multifunction board, optically isolated,
16/8 SE or 8/4 diff. inputs, 4/8 analog outputs,16-bit

2T 32-bit

Also for compactPc/™
See CPCI-3121, page 250

Features

Analog inputs

16 single-ended/8 differential inputs or

8 single-ended/4 differential inputs

16-bit resolution

Optical isolation 500 V

Throughput: 100 kHz

Input voltage: 0-10 V, £10 V, 0-5 V, £5 V,

0-2V, 2V, 0-1V, £1V, 0-20 mA (option) freely pro-

APCI-3120

16 Single-ended/8 differential inputs, 16-bit
8/4 analog outputs, 14-bit

Optical isolation of inputs and outputs, 500 V
PCI DMA, programmable gain

Trigger functions

8 digital I/0, 24 V, optically isolated, timer
On-site calibration with the CAL3120 option

Safety features

Optical isolation 500 V min.

Creeping distance IEC 61010-1
Overvoltage protection + 40 V
Protection against high-frequency EMI
Input filters: 160 kHz

Noise neutralisation of the PC supply

Applications

grammable through software for each channel : ::SE:::::: fr\r:acseji:r?wr;:tol\nd monitoring

Also f\or . Gafm PGAfx1, XZ'hXS;,,XW fll'eely programmable through « Multichannel data acquisition
PCI>=> software for each channe e Control of chemical processes
EXPRESS® ¢ PCI DMA for analog data acquisition « Factory automation
see APCle-3121, page 146 e Overvoltage protection e Acquisition of sensor data, current measurement

e Input filters: 159 kHz e Laboratory equipment, instrumentation

Analog acquisition

Software

Windows
64/32-bit drivers

One single channel, several channels, several channels
through scan list

Automatic analog acquisition through cyclic timer
control

Acquisition through scan list: up to 16 entries with gain,
channel, unipolar/bipolar

Acquisition triggered through software, timer, external
event

Trigger functions:

Software trigger or

external trigger: the analog acquisition (single or
sequence) is started through signal switching from 0 V
to 24V at the digital input 0.

Interrupt: end of single channel, end of multichannel,
end of scan list

Calibration tool (Option CAL3120): Do the fine adjust-
ment fast and reliably and save the generated calibration

report file. All you need is a highly precise calibration

source and a precise digital multimeter (not included in

the delivery content).

Standard drivers for:

e Linux

e 32-bit drivers for Windows 8 /7 / Vista / XP / 2000
¢ Signed 64-bit drivers for Windows 8/7 / XP

e Real-time use with Linux and Windows on request

Drivers and samples for the following compilers and

Analog outputs
* 4 or 8 analog outputs, optically isolated 500 V

software packages:
e .NET on request

E e Setup time 10 ps typ. * Microsoft VC++  Microsoft C
* 14-bit resolution (13-bit for 0-10 V) e Borland C++ ¢ Borland C
o e Output voltage: +10V, 0-10 V (through software) * Visual Basic ¢ Delphi
LabVIEW™ ¢ Output voltage after reset: 0 V e LabVIEW ¢ LabWindows/CVI ¢ DASYLab ¢ DIAdem
e Each output has its own ground line (without optical
\J isolation) On request:

e Driver capacity: 5 mA/500 pF
e Short-circuit protection, EMI filters

Further operating systems, compilers and samples.

LabWindows/CVI™ Driver download: www.addi-data.com, download menu

DASYLab10

‘Data Acqursition System Laboratory

Digital
e 4dig. inputs, 4 dig. outputs, 24 V, optically isolated

Timer
e As cyclic time counter or as watchdog

Phone: +49 7229 1847-0
Fax:  +49 7229 1847-222
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Specifications \

Analog inputs
Number of inputs:

16 single-ended/8 differential inputs or
8 single-ended/4 differential inputs

Resolution: 16-bit resolution
Optical isolation: 500 V through opto-couplers from PC to peripheral
Input ranges: software-programmable for each channel
0-10V, £10V,0-5V, £5V,0-2V, =2V, 0-1V, £ 1V,
0-20 mA optional
Throughput: 100 kHz
Gain: Software programmable (T, 2, 5, 10)

Common mode rejection:

DC at 10 Hz, 90 dB minimum

Relative precision (INL):

+ 1 [SB (ADC)

Diff. non-linearity (DNL):

+ 0.5 LSB (ADC)

Input impedance (PGA):

10" Q3 /10 nF single-ended,
102 Q) / 20 nF differential against GND

Bandwidth (- 3 dB):

Limited to 159 kHz with low-pass filter

Trigger:

Through software, timer, external event (24 V input)

Data transfer:

Data to the PC through FIFO memory,
1/0 commands, interrupt at EOC (End Of Conversion)
and EOS (End of Scan), DMA transfer at EOC

Interrupts:

Analog outputs

End of conversion, at timer overrun, End of scan

Number of outputs: 4or8

Resolution: 14-bit resolution

Optical isolation: 500 V through opto-couplers

Output range: 0-10V, 10 V switchable through software
Setup time at 2 kQ, 1000 pF: 10 ps at 10V step

Overvoltage protection: +12V

Max. output current / load: +5 mA /500 pF, 2 kQ

Short-circuit current: +25 mA

Output voltage after reset: ov

Digital 1/0

Number of I/0 channels:

4 dig. inputs, 4 dig. outputs, 24V

Optical isolation:

1000 V through opto-couplers

Input current at 24 V: 3 mA typ.
Input range: 0-30V
Output range: 5-30V
Max. switching current: 10 mA typ.

EMC - Electromagnetic compatibility

The product complies with the European EMC directive. The tests were carried out by
a certified EMC laboratory in accordance with the norm from the EN 61326 series (IEC
61326). The limit values as set out by the European EMC directive for an industrial
environment are complied with. The respective EMC test report is available on request.

PC system requirements and
environmental conditions

Dimensions:

169 x 99 mm

System bus:

PCl 32-bit 3.3/5 V acc. to specification 2.1 (PCISIG)

Space required:

1 PCl slot for analog 1/0,
1 slot opening for digital 1/0 with FB3000

Operating voltage:

+5V, +5 % from the PC

Current consumption:

From 710 to 790 mA typ. depending on the board version

Front connector:

37-pin D-Sub male connector

Additional connector :

16-pin male connector for connecting the dig. I/0

Temperature range:

0 to 60 °C (with forced cooling)

PCI, analog - APCI-3120

Simplified block diagram

-
16 SE/8 diff. AD
or converter
8 SE/ 4 diff[ « | DC/IDC
***** ! o converter
inputs ! Low-pass! Optical ¥
" filters | ____|___lisolation?
4or8| |r------- 2 m = = = Opto-couplersm m m =
analog o 15
outputs| | 2, 1S FPGA
}5} “8"— control logic
oy £ Watchdog
H f= Timer
37-pinD-Sub |77 Wm == T Sequ. RAM
connector FIFO
LN puomAnA O ECTADATAOICY) OAMTN 1 6-pin connector
PCl bus

Pin assignment - 37-pin D-Sub male connector

DIFF SE SE DIFF
(+)An.input0  (+)An.input0 |[20@ ®| 1| (+)An.input8  (+)An.input4
(+)An.input 1 (+)An.input1  |21|@ ®] 2 | (+)An.input9  (+)An.input5
(+)An.input2  (+)An.input2  [22|@ ®| 3 | (+)An.input 10 (+)An.input6
(+)An.input3  (+)An.input3  |23|@ ®| 4 | (+)An.input 11 (+)An.input 7
(-) An. input 3 (+)An.input 7 |24|@ ®| 5 | (+)An.input15 () An. input 7
(-)An. input 2 (+)An.input6  [25|@ ®| 6 | (+)An.input 14 (-)An. input 6
(-) An. input 1 (+) An. input 5 26|@ ®| 7 | (+)An.input 13 () An.!nput 5
(-) An. input 0 (+)An.inputd  |27|@ @ 8 | (+)An.input 12 (-) An. input 4

Analog input GND 28|e®| 9 Analog input GND

Analog input GND 29|e ®|10 Analog input GND 1

An. output 0 GND 30[le®|!1 Analog input GND

An. output 1 GND 31|e @12 An. output 0

An. output 2 GND 3200 0|13 An. output 1
5] An.output 3 GND 33]le @14 An. output 2

An. output 4 GND 34 e ®|15 An. output 3

An. output 5 GND 35|e @16 An. output 4

An. output 6 GND 360 ®|17 An. output 5

An. output 7 GND 37le @18 An. output 6

\.‘ 19 An. output 7

1:The analog inputs have a common ground line
2: Each analog output has its own ground line

Pin assignment - 16-pin

Dig. output 0 (+)
Dig. output 1 (+)
Dig. output 2 (+)
Dig. output 3 (+)
(+)
(+)
(+)
(+)

Trigger/dig. input O (+
Dig. input 1 (+
Dig. input 2 (+
Dig. input 3 (+

1 mm2 |Dig. output O (
3 mm4 | Dig.output 1(
5 mm6 | Dig. output 2 (
7 mm 8 | Dig. output 3 (
9 m m 10| Trigger/dig. input O (-)
11 m m 12| Dig. input 1 (-)
13 m m 14| Dig. input 2 (-)
15 m m 16/ Dig. input 3 (-)

male connector

)
)
)
)

ADDI-DATA connection

ST010/STO1

i~

FB3000

Digital /O

ST010/STO11

{APCI-3120

-Sub D-Sub

emale le

//I

ma
connector connector

PX901-ZG
i

X901-AG

T

/Ordering information

APCI-3120

Multifunction board, optically isolated, 16 SE/8 diff. inputs, 4/8 analog outputs, 16-bit.
Incl. technical description, monitoring program and software drivers.

Versions

APCI-3120-16-8 Version with 16 SE/8 diff. inputs, 8 analog outputs
APCI-3120-16-4 Version with 16 SE/8 diff. inputs, 4 analog outputs
APCI-3120-8-8 Version with 8 SE/4 diff. inputs, 8 analog outputs
APCI-3120-8-4 Version with 8 SE/4 diff. inputs, 4 analog outputs

Options

Please indicate the number of channels

Option SF:
Option DF:
Option PC:

Precision filter for 1 single-ended channel
Precision filter for 1 diff. channel
Current input 0(4)-20 mA for 1 channel

PC-SE: for single-ended PC-Diff: for differential

Option CAL3120: Only for 32-bit operation system. On-site calibration of
the APCI-3120. Do the fine adjustment fast and reliably and then save the

calibration report file.

Accessories
PX901-A:
PX901-AG: Same as PX901-A with housing
PX_BNC:

Screw terminal panel for connecting the analog I/0

for DIN rail

BNC connection box for connecting the analog I/0

PX901-ZG: Screw terminal panel for connecting the dig. /0

ST010: Standard round cable, shielded, twisted pairs, 2 m
STO11: Standard round cable, shielded, twisted pairs, 5 m
FB3000: Ribbon cable for digital I/O

Phone: +49 7229 1847-0
Fax:  +49 7229 1847-222
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Multifunction board, optically isolated,
16/8 SE or 8/4 diff. inputs, 4 analog outputs, 12-/16-bit %

2CT 32-bit

Windows
64/32-bit drivers

=

LabVIEW™

&

LabWindows/CVI™

"

Customer-tailored
modifications
designed

to suit your needs.
Hardware and software,
firmware, PLDs, ...
Contact us!

Features

PCI3.3Vor5V

Analog inputs

16/8 SE or 8/4 diff. inputs, optically isolated
Resolution: 12-bit (APCI-3110) or 16-bit (APCI-3116)
Throughput: 200 kHz

Input voltage: 0-10 V, 10V, 0-5V, +5V, 0-2 V, 2V,
0-1V, 1V, 0-20 mA (option), freely programmable
through software for each channel

Current inputs: 0-20 mA (Option)

can be combined freely with voltage inputs

Gain PGA x1, x2, x5, x10 freely programmable through
software for each channel

Analog acquisition

Different input modes:

1) Simple mode

2) Scan modes

3) Sequence modes

4) Auto Refresh mode

Onboard FIFO (for 512 analog values)
PCI-DMA for analog data acquisition

Analog outputs

4 analog outputs, optically isolated

12-bit resolution

Setup time 15 ps typ

Output voltage after reset: 0 V

Each output has its own ground line (without optical
isolation)

Output voltage range: -10 V up to + 10 V

Output current: + 5 mA

Short-circuit current: £ 20 mA

24V digital 1/0

24V digital I/0 enable a high interference distance and
a long distance between signal transmitter and data
acquisition

4 digital inputs, 24 V, optically isolated

4 digital outputs, 24 V, optically isolated

TTLI/O

24 digital TTL inputs/outputs

Port0: outputs / Port1: inputs / Port2: I/O

All /O are at 5 V through pull-up resistors
Easy programming through I/O read and write
commands

Timer/counter

3/3, 16-bit

Watchdog

194 | Phone: +49 7229 1847-0
Fax: +49 7229 1847-222 www.addi-data.com

2, 16-bit
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APCI-3110/ APCI-3116
PCI3.3Vor5V

Optical isolation 1000 V

16/8 SE or 8/4 diff. inputs

12-bit or 16-bit resolution, 200 kHz
PCI DMA, programmable gain

4 analog outputs, 12-bit
Timer/counter/watchdog

8 optically isolated dig. /0, 24 V, 24 TTL I/0

Safety features

e Optical isolation 1000 V min.

¢ Creeping distance IEC 61010-1

e Circuit part of the analog acquisition is separated from
the circuit part of the digital function

¢ Overvoltage protection + 40 V

® Protection against high-frequency EMI

¢ Input filters

¢ Noise neutralisation of the PC supply

e Connection of the I/O signals through robust industry-
standard D-Sub connector

Applications

¢ Industrial process control

¢ Industrial measurement and monitoring
e Multichannel data acquisition

¢ Control of chemical processes

e Factory automation

* Acquisition of sensor data

* Laboratory equipment

e Current measurement

¢ Instrumentation

Software

Standard drivers for:

e Linux

e 32-bit drivers for Windows 8 /7 / Vista / XP / 2000
o Signed 64-bit drivers for Windows 8 /7 / XP

e Real-time use with Linux and Windows on request

Drivers and samples for the following compilers and
software packages:

e .NET

¢ Microsoft VC++ ¢ Borland C++ ¢ Visual Basic

e Delphi ¢ LabVIEW ¢ LabWindows/CVI

ADDIPACK functions:
Analog input ¢ Analog output ¢ Digital input

Digital output ¢ Watchdog ¢ Timer ¢ Counter

On request:
Further operating systems, compilers and samples.

Driver download: www.addi-data.com, download menu

ADDI-DATA ’A



Specifications \

Analog inputs

Number of inputs:

16/8 SE or 8/4 differential inputs

Resolution:

12-bit (APCI-3110) or 16-bit (APCI-3116)

Optical isolation:

1000 V through opto-couplers from PC to peripheral

Input ranges:

Software-programmable for each channel
0-10V, 10V, 0-5V, =5V, 0-2V, =2V, 0-1V, =1V
0-20 mA optional

Gain: Software programmable (xT, x2, x5, x10)
Throughput: 200 kHz
Trigger: through software, timer, external event (24 V input)

Data transfer:

Data to the PC through FIFO memory,
Interrupt at EOC (End Of Conversion),
DMA transfer at EOC

Interrupts:

Analog outputs

End of conversion, at timer overrun, End of scan

Number of outputs: 4
Optical isolation: 1000 V through opto-couplers
Resolution: 12-bit

Voltage outputs

Output range:

-10Vto +10V (-1 LSB)

16 SE/8 diff.

]
i
o = st || FPGA

danalog | {11 18177712222 | control logic
outputs S DIA ey Watchdog 24 <]
_g} converter ! Timer/counter] L é

-~ I I Sequ. RAM
b | 1 tolation S Fro ) LT L) &

connector

PCl, analog - APCI-3110 / APCI-3116

Simplified block diagram

[ I
TTiefpass filters |

e

4 dig. inputs, 24V
4 dig. outputs, 24V

4x dig. inputs
4 x dig. outputs

50-pin
male connector

Pin assignment - 37-pin D-Sub male connector

LSB: 4.8828 mV

Accuracy: 11-bit

Time to Ready: typ. 4.5 ps

Setup time: typ 15 ps (at 10V step)
Max. output current: +5mA

Short-circuit current: +20 mA

Output voltage after reset: ov

Digital 1/0

Number of I/0 channels:

4 digital inputs, 24V

DIFF SE SE DIFF
Channel 0 (+) Channel 0 ofe ] Channel 8 Channel 4 (+)
Channel 1 (+) Channel 1 ole®] 2 Channel 9 Channel 5 (+)
Channel 2 (+) Channel 2 »le®|3 Channel 10 Channel 6 (+)
Channel 3 (+) Channel 3 23]e®| 4 Channel 11 Channel 7 (+)
Channel 3 (-) Channel 7 oale®] 5 Channel 15 Channel 7 ()
Channel 2 (-) Channel 6 25|le®] 6 Channel 14 Channel 6 (-)
Channel 1 (-) Channel 5 xle®|7 Channel 13 Channel 5 (-)
Channel 0 (-) Channel 4 7le |8 Channel 12 Channel 4 (-)

Signal GND 28le ®| ° Signal GND

Signal GND 20|e |10 Signal GND

An. output 0 GND 30{e ®|11 | Signal GND
An. output 1 GND 31|e®]12 An. output 0
An. output 2 GND 32|e @13 An. output 1
An. output 3 GND 330 @14 An. output 2
34| @ ®|15 An. output 3

Signal GND 25| e @16 Signal GND

Signal GND 30|e @17 Signal GND

Signal GND 37|e @8 Signal GND

Signal GND \.‘ 19 Signal GND

Pin assignment -

50-pin male connector

4 digital outputs, 24V Assi Pin Assi Pin
Logical "0" level: 0-14V Output 3 1 2 |Input3+ TTL22 31 | 32 |TTL6
Logical "1 Tevel: 19-30V Input 3- 3 4 [output2 TTL13 33 | 34 [TTL21
Optical isolation: 1000 V through opto-couplers from PC to peripheral Input 2+ 5 6 | Input2- TILS 35 | 36 |TTL12
Output 1 7 8 Input 1 + TTL 20 37 38 |[TTL4
TTL |/0 Input 1- 9 [ 10 [outputo TTL11 39 | 40 [TTL19
Input 0+ 11 | 12 [Inputo- TTL3 41 [ 42 [T11L10
Number of TTL I/0 channels: 24 GND 0 13 [ 14 [+24v TTL 18 43 [ 44 [TTL2
1/0 Address range: 128 Byte‘ addressing :32-bit Not connected| 15 to 24 Not connected| TTL9 45 46 | TTL17
p— : GND 25 [ 26 | GND TTL 1 47 | 48 |TiL8
Programming: Through write/read commands T TR ESE T 295 50 10
TILY 29 | 30 |[TTL14

EMC - Electromagnetic compatibility

The product complies with the European EMC directive. The tests were carried out by
a certified EMC laboratory in accordance with the norm from the EN 61326 series (IEC
61326). The limit values as set out by the European EMC directive for an industrial

environment are complied with. The respective EMC test report is available on request.

Physical and environmental conditions

Dimensions:

175 x 99 mm

System bus:

PCI 32-bit 3.3/5V acc. to spec. 2.2 (PCISiG)

Space required:

1 PCl slot for analog 1/0,
1 slot opening for digital I/0 with FB8001

Operating voltage:

+5V, £5 % from the PC

Front connector:

37-pin D-Sub male connector

ADDI-DATA connection

Digital

Additional connector :

50-pin male connector for connecting the dig. /0

Temperature range:

0 to 60 °C (with forced cooling)

ST370-16 § f%'/‘% 2y
PX8001 7 — —
) \\ FB8001
PX_BNC
PX901-Al

901-AG Analog )
@ STO10/STO11 7 :
o ) Pin 1
| APCI-3xxx
oo o i \
X -
© 6 o X - 50-pin
Dmeeb flgnS]glt; male connector

connector

connector

/Ordering information

APCI-3110/ APCI-3116
Multifunction board, optically isolated, 16/8 SE or 8/4 diff. inputs, 4 analog outputs, 12-/16-bit.
Incl. technical description and software drivers.

Versions Accessories
APCI-3110-16: 16 SE/8 diff. inputs, 4 analog outputs, 12-bit PX901-A: Screw terminal panel with transorb diodes
APCI-3110-8: 8 SE/4 diff. inputs, 4 analog outputs, 12-bit for connecting the analog I/0
APCI-3116-16: 16 SE/8 diff. inputs, 4 analog outputs, 16-bit PX901-AG: Same as PX901-A with housing for DIN rail
APCI-3116-8: 8 SE/4 diff. inputs, 4 analog outputs, 16-bit PX_BNC: BNC connection box for connecting the analog I/O

. ST010: Standard round cable, shielded, twisted pairs, 2 m
Options STO11: Standard round cable, shielded, twisted pairs, 5 m
Please indicate the number of channels PX8001: 3-row screw terminal panel, 50-pin, for DIN-rail mounting
Option SF: Precision filter for 1 single-ended channel FBS001: Ribbon cable for digital /0
Option DF: Precision filter for 1 diff. channel ST370-16: Standard round cable, shielded, twisted pairs, 2 m

Option PC: Current input 0(4)-20 mA for 1 channel
PC-SE: for Single-ended PC-Diff: for differential

Phone: +49 7229 1847-0
+49 7229 1847-222

Fax:
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Analog input board, optically isolated,

16/8/4 SE or 8/4/2 diff. inputs, 12-/16-bit

Windows
64/32-bit drivers

>

LabVIEW™

&

LabWindows/CVI™

*“n

]

Customer-tailored
modifications
designed

to suit your needs.
Hardware and software,
firmware, PLDs, ...
Contact us!
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Features

e PCI33Vor5V

Analog inputs

® 16/8/4 SE or 8/4/2 diff. inputs, optically isolated

e Resolution: 12-bit (APCI-3010) or 16-bit (APCI-3016)

e Throughput: 200 kHz

e Voltage inputs: 0-10V, £10V, 0-5V, £5V, 0-2 'V, £2 V,
0-1V, =1V, freely programmable through software for
each channel

e Current inputs: 0-20 mA (option)
can be combined freely with voltage inputs

® Gain PGA x1, x2, x5, x10 freely programmable through
software for each channel

Analog acquisition
¢ Different input modes:
1) Simple mode
2) Scan modes
3) Sequence modes
4) Auto Refresh mode
e Trigger functions:
- Software trigger or
- external trigger: the analog acquisition (single or se-
quence) is started through the signal on digital input 0
from 0V to 24V
® Onboard FIFO (for 512 Analog values)
e PCI-DMA for analog data acquisition

24V digital I/0

e 24V digital I/O enable a high interference distance and
a long distance between signal transmitter and data
acquisition

e 4digital inputs, 24V, optically isolated

e 4 digital outputs, 24 V, optically isolated

TTL1/0

e 24 digital TTL inputs/outputs

e Port1: inputs / Port2: outputs / Port3: I/O

e All'l/O are at 5 V through pull-up resistors

e Easy programming through I/O read and write com-
mands

Timer/Counter
e 3/3,16-bit
Watchdog

* 1, 16-bit

info@addi-data.com
www.addi-data.com

APCI-3010/ APCI-3016
PCI3.3Vor5V

Optical isolation 1000 V

16/8/4 SE or 8/4/2 diff. inputs
12- or 16-bit resolution, 200 kHz
PCI DMA, programmable gain
Trigger functions
Timer/counter/watchdog

8 optically isolated dig. /0, 24V, 24 TTL 1/0

Safety features

¢ For more protection in noisy industrial environment

e Optical isolation 1000 V min.

e Creeping distance IEC 61010-1

¢ Circuit part of the analog acquisition
is separated from the circuit part of the digital function

e Overvoltage protection + 40 V (analog inputs)

* Protection against high-frequency EMI

e Input filters

* Noise neutralisation of the PC supply

¢ Connection of the I/O-signals through robust industry-
standard 37-pin D-Sub connector

Applications

e Industrial process control

¢ Industrial measurement and monitoring
e Multichannel data acquisition

e Control of chemical processes

¢ Factory automation

e Acquisition of sensor data

e Laboratory equipment

e Current measurement

® |Instrumentation

Software

A CD-ROM with the following software and programming
examples is supplied with the board.

Standard drivers for:

e Linux

e 32-bit drivers for Windows 8 /7 / Vista / XP / 2000
¢ Signed 64-bit drivers for Windows 8 /7 / XP

® Real-time use with Linux and Windows on request
Drivers and samples for the following compilers and
software packages:

e .NET

® Microsoft VC++ ¢ Borland C++

e Visual Basic ® Delphi ¢ LabVIEW e LabWindows/CVI
ADDIPACK functions:

Analog input  Digital input ¢ Digital output
Watchdog ¢ Timer ¢ Counter

On request:

Further operating systems, compilers and samples.

Driver download: www.addi-data.com, download menu
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Analog inputs

Number of inputs:

Specifications \

16/8/4 SE or 8/4/2 differential inputs

Resolution: 12-bit (APCI-3010) or 16-bit (APCI-3016)
Optical isolation: 1000 V through opto-couplers from PC to peripheral
Input ranges: Software-programmable for each channel
0-10V, 10V, 0-5V, =5V, 0-2V, =2V, 0-1V, =1V
0-20 mA optional
Gain: Software programmable (x1, x2, x5, x10)
Throughput: 200 kHz
Trigger: Through software, timer, external event

(24 V input)

Data transfer:

Data to the PC through FIFO memory,
Interrupt at EOC (End Of Conversion),

Number of I/0 channels:

DMA transfer at EOC

Interrupts: End of conversion, at timer overrun,
End of scan

Digital I/0

4 digital inputs, 24V
4 digital outputs, 24V

Logical “0" Level:

0-14V

Logical “1" Level:

19-30V

Optical isolation:

1000 V through opto-couplers from PC to peripheral

Outputs

TTL /O

Number of TTL I/0 channels:

High Side, 50 mA

24

Programming:

Through write/read commands

PCl, analog - APCI-3010 / APCI-3016

Simplified block diagram

16 SE/8 diff.

or
8 SE/4 diff.
inputs n AD | ___

v

4 x dig. inputs
4 x dig. outputs

control logic
Watchdog o
Timer/counter| L =
37-pin oy
D-Sub &

connector

Pin assignment - 37-pin D-Sub male connector

DIFF SE /‘ SE DIFF
An. input 0 (+) An. input 0 ofe®] An. input 8 An. input 4 (+)
An.input 1 (+) An. input 1 ole e 2 An. input 9 An. input 5 (+)
An. input 2 (+) An. input 2 »le®|s An. input 10 An. input 6 (+)
An.input 3 (+) An.input 3 23le @] 4 An.input 11 An.input 7 (+)
An. input 3 (-) An. input 7 2ile®] 5 An. input 15 An.input 7 (-)
An.input 2 (-) An. input 6 xsle®] 6 An. input 14 An. input 6 (-)
An.input 1 (-) An. input 5 2%|e®|7 An.input 13 An. input 5 (-)
An. input 0 (-) An. input 4 27le @] 8 An. input 12 An. input 4 (-)
An.signal GND | 5| g ®] 9 An. signal GND
An. signal GND | 50| @ ®]10 | An. signal GND
30|e ®|11 | An.signal GND
31 |e |12
32(e ®|13
2eele
An. signal GND gg :' 16 | An. signal GND
An. signal GND 20|e®|17 An. signal GND
An.signal GND | 37| g @[18 | An. signal GND
An. signal GND QJ 19 An. signal GND

Pin assignment - 50-pin male connector

EMC - Electromagnetic compatibility Rusi G, L ss Bin
Output 3 1 2 Input 3+ TTL 22 31 32 | TTL6
The product complies with the European EMC directive. The tests were carried out by Input 3- 3 4 | Output2 TTL13 33 | 34 |TTL21
a certified EMC laboratory in accordance with the norm from the EN 61326 series (IEC 'gp“t 2+ 5 g Input 2- L ;o :5 ;g TTL 12
613.26). The limit values. as sgt out by the Eu.ropean EMC directi\{e for.an industrial In:ﬁl“:_1 ; o 'gs:ptul; Et m 3; m Et ‘1'9
environment are complied with. The respective EMC test report is available on request. Input 0+ 1 | 12 | Inputo- T3 M | 42 |TTL10
. . — GND 0 13 | 14 |+24V TTL18 43 | a4 |TTL2
Physical and environmental conditions Not connected] 15024 | Not connected Lo a5 | a6 [TTL17
) ) GND 25 | 26 | GND TTL1 47 | 48 |TIL8
Dimensions: 175 x 99 mm TTL1S 27 | 28 [TTL23 TTL 16 49 | 50 [TTLO
System bus: PCl 32-bit 3.3/5V acc. to spec. 2.2 (PCISiG) TIL7 29 [ 30 [TTL14
Space required: 1 PCl slot for analog inputs, -
1 slot opening for digital /0 with FB8001 ADDI-DATA connection
Operating voltage: +5V, £5 % from the PC Digital
Front connector: 37-pin D-Sub male connector $T370-16 . ?fi%ﬂ/voé 24V
Additional connector: 50-pin male connector for connecting the dig. 1/0 PX8001 S -
Temperature range: 0 to 60 °C (with forced coolin { }
P . { 9 N ) \\ 7 FB8001
Screw terminal panel PX901-AG Connecthn box PX_BNC PX_BNC
with cable $T010 with cable ST010 PXOOT-AG  pnaiog
/

ST010/ST011 A
Pin 1

\\ | APCI-3xxx

D-Sub D-Sub m—:—‘ 50-pin

male female male connector
connector  connector

or

Versions

APCI-3010-8:
APCI-3010-4:

APCI-3016-8:
APCI-3016-4:

Options

Option SF:
Option DF:
Option PC:

APCI-3010 / APCI-3016
Analog input board, optically isolated, 16/8/4 SE or 8/4/2 diff. inputs, 12-/16-bit. Incl. technical description and software drivers.

APCI-3010-16: 16 SE/8 diff. inputs, 12-bit
8 SE/4 diff. inputs, 12-bit
4 SE/2 diff. inputs, 12-bit
APCI-3016-16: 16 SE/8 diff. inputs, 16-bit
8 SE/4 diff. inputs, 16-bit
4 SE/2 diff. inputs, 16-bit

Please indicate the number of channels

Precision filter for 1 single-ended channel
Precision filter for 1 diff. channel

Current input 0(4)-20 mA for 1 channel

PC-SE: for Single-ended PC-Diff: for differential

Accessories

PX901-A: Screw terminal panel with transorb diodes,
for connecting the analog inputs

PX901-AG: Same as PX901-A with housing for DIN rail

PX_BNC: BNC connection box for connecting the analog inputs
STO010: Standard round cable, shielded, twisted pairs, 2 m
STO11: Standard round cable, shielded, twisted pairs, 5 m
PX8001: Screw terminal panel for connecting

the digital 1/0, for DIN rail
FB8001: Ribbon cable for digital I/O

ST370-16: Standard round cable, shielded, twisted pairs, 2 m

/Ordering information

Phone: +49 7229 1847-0
Fax:  +49 7229 1847-222

info@addi-data.com
www.addi-data.com
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Analog input board, optically isolated,
16 differential inputs, 16-bit

APCI-3002
PCI3.3Vor5V
Optical isolation 1000 V

16 differential inputs,
200 kHz throughput

16-bit resolution
PCI DMA, programmable gain
Trigger functions, timer

' 8 optically isolated digital I/0, 24 V

2Cr 32-bit

Windows
64/32-bit drivers

B>

LabVIEW™

LabWindows/CVI™

Customer-tailored
modifications
designed

to suit your needs.
Hardware and software,
firmware, PLDs, ...
Contact us!

198 | Phone: +49 7229 1847-0
Fax:  +49 7229 1847-222

Features
e PCI33Vor5V

Analog inputs

¢ 16 differential inputs

* 16-bit resolution

e Throughput: 200 kHz

e Voltage inputs: 0-10V, 10V, 0-5V, £5V, 0-2 V, £2 V,
0-1V, =1V, freely programmable through software for
each channel

e Current inputs: 0-20 mA (option)
can be combined freely with voltage inputs

e Gain PGA x1, x2, x5, x10 freely programmable through
software for each channel

Analog acquisition

¢ Different input modes for the analog acquisition:
1) Simple mode
2) Scan modes
3) Sequence modes
4) Auto Refresh mode

e Trigger functions:
- software trigger or
- external trigger: the analog acquisition (single or
sequence) is started through the signal on digital input
0 fromO0Vto24V

e Onboard FIFO

e PCI-DMA

24V digital

e 24V digital I/O enable a high interference distance and
a long distance between signal transmitter and data
acquisition

e 4digital inputs, 24V, optically isolated

e 4 digital outputs, 24 V, optically isolated

Timer
e 1, 12-bit

Safety features

e For more protection in noisy industrial environment
e Optical isolation 1000 V

e Creeping distance IEC 61010-1

e Overvoltage protection +40 V

* Protection against high-frequency EMI

e Input filters

¢ Noise neutralisation of the PC supply

info@addi-data.com
www.addi-data.com

Applications

¢ Industrial process control

¢ Industrial measurement and monitoring
e Multichannel data acquisition

e Control of chemical processes

e Factory automation

* Acquisition of sensors

* Laboratory equipment

e Current measurement

¢ Instrumentation

Software drivers

A CD-ROM with the following software and programming
examples is supplied with the board.

Standard drivers for:

e Linux

® 32-bit drivers for Windows 8 /7 / Vista / XP / 2000
¢ Signed 64-bit drivers for Windows 8 /7 / XP

e Real-time use with Linux and Windows on request

Drivers and samples for the following compilers and
software packages:

e NET

* Microsoft VC++ ® Borland C++

e Visual Basic ¢ Delphi

e LabVIEW e LabWindows/CVI

ADDIPACK functions:
Analog input ¢ Digital input e Digital output e Timer

On request:
Further operating systems, compilers and samples.

Driver download: www.addi-data.com, download menu

ADDI-DATA ’A



Specifications \

Analog inputs

Number of inputs:

16 differential inputs

Resolution:

16-bit

Optical isolation:

1000 V through opto-couplers from PC to peripheral

Input ranges:

Software-programmable for each channel
0-10V, £10V,0-5V, £5V,0-2V, +2V,0-1V, £ 1V
0-20 mA optional

Gain: Software programmable (x1, x2, X5, x10)
Throughput: 200 kHz
Trigger: Through software, timer, external event

(24 V input)

Data transfer:

Data to the PC through FIFO memory,
Interrupt at EOC (End Of Conversion),

DMA transfer at EOC

Interrupts: End of conversion, at timer overrun,
End of scan

Digital 1/0

Number of I/0 channels:

4 digital inputs, 24V,
4 digital outputs, 24V,
50 mA typ., Open Collector

Logical "0" Level:

0-14V

Logical “1" Level:

19-30V

Optical isolation:

1000 V through opto-couplers from PC to peripheral

EMC - Electromagnetic compatibility

The product complies with the European EMC directive. The tests were carried out by
a certified EMC laboratory in accordance with the norm from the EN 61326 series (IEC
61326). The limit values as set out by the European EMC directive for an industrial

environment are complied with. The respective EMC test report is available on request.

Physical and environmental conditions

Dimensions:

175 x99 mm

System bus:

PCl 32-bit 3.3/5V acc. to specification 2.2
(PCISIG)

Space required:

1 PCl slot for analog inputs,
1 slot opening for digital 1/0

Operating voltage:

+5V, £ 5 % from the PC

Current consumption:

814 mA £ 10 mA

Front connector:

37-pin D-Sub male connector

PCI, analog - APCI-3002

Simplified block diagram

converter Joanc
[ . Oicnrine o [OMVerte
s Low-pass ! ; tUpto-couplers= =y
" filters o l 1

16 diff. [ L . :
inputs G o T
. S -pin
Optical » FPGA 1z
i=olationtd control logic || 137 connector
smm- Timer  [l€ S+ £ 4 dig. inputs
[] Sequ. RAM || 12! 4 dig. outputs
i pal FIFO S and ext.
37-pin D-Sub ] controller :‘ trigger input

male connector

PCl bus

Pin assignment — 37-pin D-Sub male connector

Analog input 0-

Analog input 0+ | 20( @ @
Analog input 1-

1
Analog input 1+ 21| @ @[ 2
Analog input 2+ | 22| @ ® | 3 | Analog input 2-
Analog input 3+ | 23| @ ®| 4 | Analog input 3-
Analog input 4+ | 24| @ ®| 5 | Analog input 4-
Analog input 5+ | 25| @ ®| 6 | Analog input 5-
Analog input 6+ |26 [ @ ®| 7 | Analog input 6-
Analog input 7+ |27 [ @ ®| 8 | Analog input 7-
Analog signal ground | 28 [ @ ®| 9 | Analog signal ground
Analog signal ground | 29| @ ® | 10 | Analog signal ground
Analog input 8+ 30| @ @ [ 11 | Analog input 8-
Analog input 9+ | 31| @ @12 | Analog input 9-
Analog input 10+ | 32| @ @] 13 | Analoginput 10-
Analog input 11+ |33 ¢ ® | 14 | Analog input 11-
Analog input 12+ |34 | ¢ ® |15 | Analog input 12-
Analog input 13+ |35| ¢ @ |16 | Analog input 13-
Analog input 14+ |36 ¢ @ | 17 | Analog input 14-
Analog input 15+ |37 | ¢ @ |18 | Analog input 15-

Q} 19 | not connected

Pin assignment - 16-pin male connector

Digital input 3 - |16 = M 15 | Digital input 3 +
Digital input 2 - 14 MM 13 | Digital input 2 +
Digital input 1- |12 = m® 11 | Digital input 1 +
Digital input 0 - |10 MM 9 | Digital input 0 +
24Vext. |8 mm 7 |OCoutput 3 (24V.
24Vext. |6 MM 5 | OCoutput 2 (24V
Ground (dig. outputs) {4 HIH 3 |OC output 1 (24V.
Ground (dig. outputs) |2 mm 1 | OC output 0 (24 V]

ADDI-DATA connection

PX901-ZG

" ! k ST010/5T01
Additional connector: 16-pin male connector for ribbon cable FB3000 .
for connecting the digital inputs and outputs a /
Temperature range: 0 to 60 °C (with forced cooling) Digital 1/0 ) /
Screw terminal panel PX901-AG .
with cable ST010 / APCI-3002 i
e - % connector connector l
/~ Ordering information
APCI-3002

Analog input board, optically isolated, 16 diff. inputs, 8 digital I/O, 16-bit.

Incl. technical description and software drivers.

Options

Please indicate the number of channels
Option PC-diff: Current input for 1 differential channel 0(4)-20 mA

Option DF:

Precision filter for 1 channel

Accessories
PX901-AG: Screw terminal panel with transorb diodes,

with housing for DIN rail

for connecting the analog inputs
PX901-ZG: Screw terminal panel for connecting

the digital I/0, for DIN rail
ST010: Standard round cable, shielded, twisted pairs, 2 m
STO11: Standard round cable, shielded, twisted pairs, 5 m
FB3000: Ribbon cable for digital I/O

Phone: +49 7229 1847-0
Fax:  +49 7229 1847-222
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Analog input board, optically isolated,
4 differential inputs, 16-bit

2Cr 32-bit

Windows
64/32-bit drivers

=

LabVIEW™

LabWindows/CVI™

Customer-tailored
modifications
designed

to suit your needs.

Hardware and software,

firmware, PLDs, ...
Contact us!

200 | Phone: +49 7229 1847-0
Fax:  +49 7229 1847-222

With the fast analog input board APCI-3003 you can

achieve high transfer rates with a simultaneous conversion

of 4 channels.

The board has 4 differential inputs, each channel has its
own A/D converter.

All 4 inputs are optically isolated from each other up to
1000 V.

Features

e PCI33Vor5V
e Data acquisition independent from PCl clock

Analog inputs

e 4 differential inputs

® 16-bit resolution

e Throughput: 400 kHz per input

e Simultaneous conversion of 4 channels

¢ Input voltage: 0-10V, 10V, 0-5V, +5V, 0-2V,
+2V,0-1V, =1V, freely programmable through
software for each channel

e Current inputs: 0-20 mA (option)
can be combined freely with voltage inputs

® Gain PGA x1, x2, x5, x10 freely programmable through
software for each channel

Analog acquisition
¢ Different input modes for the analog acquisition:
1) Simple mode
2) Scan modes
3) Sequence modes
4) Auto Refresh mode
e Trigger functions:
- software trigger or
- external trigger: the analog acquisition (single or se-
quence) is started through the signal on digital input 0
from0Vto 24V
e Onboard FIFO (for 512 analog values)
e PCI-DMA

Digital

e 24V digital I/O enable a high interference distance and

a long distance between signal transmitter and data
acquisition

e 4digital inputs, 24V, optically isolated

e 4 digital outputs, 24 V, optically isolated

info@addi-data.com
www.addi-data.com

APCI-3003

PCI3.3Vor5V

Optical isolation between all channels

4 differential inputs, 16-bit resolution
Simultaneous acquisition on all channels
400 kHz throughput per channel

PCI DMA, programmable gain

Trigger functions

8 optically isolated digital I/0, 24 V

Timer
* 1, 12-bit
e Timer as cyclic time counter

Safety features

e For more protection in noisy industrial environment
e Optical isolation 1000 V min.

e Creeping distance IEC 61010-1

e Overvoltage protection + 40 V

* Protection against high-frequency EMI

¢ Input filters

¢ Noise neutralisation of the PC supply

Applications

¢ Industrial process control

¢ Industrial Measurement and monitoring
e Multichannel data acquisition

e Control of chemical processes

e Factory automation

* Acquisition of sensors

* Laboratory equipment

e Current measurement

¢ Instrumentation

Software drivers

A CD-ROM with the following software and programming
examples is supplied with the board.

Standard drivers for:

e Linux

® 32-bit drivers for Windows 8 /7 / Vista / XP / 2000
o Signed 64-bit drivers for Windows 8 /7 / XP

e Real-time use with Linux and Windows on request
Drivers and samples for the following compilers and
software packages:

e NET

* Microsoft VC++ ® Borland C++

e Visual Basic ® Delphi

e LabVIEW e LabWindows/CVI

ADDIPACK functions:

Analog input ¢ Digital input ¢ Digital output ¢ Timer

On request:
Further operating systems, compilers and samples.

Driver download: www.addi-data.com, download menu
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Specifications \

Analog inputs

PCI, analog - APCI-3003

Simplified block diagram

Number of inputs:

4 differential inputs

resolution:

16-bit

Optical isolation:

1000 V through opto-couplers from PC to peripheral

Input ranges:

Software-programmable for each channel

0-10V, £10V,0-5V, £5V,0-2V, £2V, 0-1V, £ 1V
0-20 mA optional

Gain: Software programmable (x1, x2, X5, x10)

Throughput: 400 kHz per input

Trigger: Through software, timer, external event
(24V input)

Data transfer: Data to the PC through FIFO memory,
Interrupt at EOC (End Of Conversion),

DMA transfer at EOC

Interrupts: End of conversion, at timer overrun,
End of scan

Digital I/0

Number of 1/0 channels: 4 digital inputs, 24V,
4 digital outputs, 24V,

50 mA typ., Open Collector

Logical "0" level: 0-13V

Logical “1" level: 16-30V

Optical isolation: 1000V through opto-couplers from PC to peripheral

EMC - Electromagnetic compatibility

The product complies with the European EMC directive. The tests were carried out by
a certified EMC laboratory in accordance with the norm from the EN 61326 series (IEC
61326). The limit values as set out by the European EMC directive for an industrial

environment are complied with. The respective EMC test report is available on request.

Physical and environmental conditions

Dimensions: 175 x99 mm
System bus: PCl 32-bit 3.3/5V acc. to specification 2.2
(PCISIG)

Space required: 1 PCl slot for analog inputs,

1 slot opening for digital 1/0

Operating voltage: +5V, £5 % from the PC
Current consumption: 1.55A typ.
Front connector: 15-pin D-Sub male connector for analog inputs

15-pin female connector for digital /0

Temperature range: 0 to 60 °C (with forced cooling)

Wy
—
15-pin D-Sub
male DC/DC || DC/DC || DC/DC || DC/DC |
connector [] iconverter [[converter||converter||converter
4 analog
inputs EPGA
! Control logic|| o= === '
15-pin i Timer ] 16-|T|n
X 3 Prolec\we ' 1 =y male
s e ] fom
+ and filters 1 converter|y 1o || |viacable
Digital . | I & to the
inguts and .Of;"c.al 1 1? © front
outputs isolation connector
PCl bus

Pin assignment analog - 15-pin D-Sub male connector

Analog input 0 (+)
Analog signal ground (module 0)
Analog input 1 (+)
Analog signal ground (module 1)
Analog input 2 (+)
Analog signal ground (module 2)
Analog input 3 (+)
Analog signal ground (module 3)

Analog input 0 (-)
Analog signal ground (module 0)
Analog input 1 (-)
Analog signal ground (module 1)
Analog input 2 (-)
Analog signal ground (module 3)
Analog input 3 ()

coO~NO U WN —

Ground (dig. outputs) 8 | 24V OC output 0

24V voltage supply (dig. outputs) 7| 24V 0Coutput 1
24V voltage supply (dig. outputs) 6 | 24V OCoutput 2
Digital input 0 (-) 5| 24V O0Coutput3

Digital input 1 (-) 4| Digital input 0 (+)

Digital input 2 (-) 3 | Digital input T (+)

Digital input 3 (-) 2 | Digital input 2 (+)

1| Digital input 3 (+)

ADDI-DATA connection

Analog inputs
ST3003-A

male connector D-Sub

PX901-AG fernale connector

D-Sub
" D-sub  female connector
male connector

PX901-ZG

* included in the
delivery content

(il e
[ — [ —

Digital I/0
ST3003-D

/Ordering information

APCI-3003
Analog input board, optically isolated, 4 differential inputs, 16-bit.
Incl. technical description and software drivers

Versions

APCI-3003: 4 differential inputs, simultaneous acquisition,
8 digital inputs and outputs, 24 V

Options

Please indicate the number of channels
Option PC-Diff: Current input for 1 differential channel 0(4)-20 mA
Option DF: Precision filter for 1 channel

Accessories
PX901-AG: Screw terminal panel with transorb diodes,
with housing for DIN rail
for connecting the analog inputs
ST3003-A: Shielded round cable, connection to PX-901-AG
PX901-ZG: Screw terminal panel for connecting
the digital I/0, for DIN rail
ST3003-D: Shielded round cable, connection to PX-901-ZG

Phone: +49 7229 1847-0
Fax:  +49 7229 1847-222
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Analog input board, optically isolated,
16/8/4 SE or 8/4 differential inputs, 12-bit

Also for

PCIZ>
EXPRESS"

see APCle-3121, page 146

Compatible version
for Compactrc/™
See CPCI-3001, page 252

64/32-bit drivers

LabVIEW™

u}
LabWindows/CVI™

DASYLab10

Data Acquisition System Laboratory

202

Phone: +49 7229 1847-0
Fax:  +49 7229 1847-222

Features

Analog inputs

¢ 16 single-ended / 8 differential inputs or
8 single-ended / 4 differential inputs or
4 single-ended inputs

® 12-bit resolution

e Throughput: 100 kHz

¢ Input voltage: 0-10 V, 10V, 0-5V, £5V, 0-2 V, 2 V, 0-1
V, +1V, 0-20 mA (option), freely programmable through
software for each channel

e Gain PGA x1, x2, x5, x10 freely programmable through
software for each channel

e PCI-DMA for analog data acquisition

Analog acquisition

¢ Single channel, several channels, several channels
through scan list

e Automatic analog acquisition through cyclic timer
control

e Acquisition through scan list: up to 16 entries with gain,
channel, unipolar/bipolar

* Acquisition triggered through software, timer, external
event

e Trigger functions:
- Software trigger or
- External trigger: the analog acquisition (single or

scan) is started through signal switching from 0 V
to 24V at the digital input 0.

e Interrupt: End of single channel, end of multichannel,

end of scan list

Digital
e 4 digital inputs, 24 V, optically isolated
¢ 4 digital outputs, 24 V, optically isolated

Timer
e 24-bit, can be used as cyclic time counter

Safety features

e Optical isolation 500 V min.

e Creeping distance IEC 61010-1

e Overvoltage protection + 40 V

* Protection against high-frequency EMI
e Input filters: 159 kHz

¢ Noise neutralisation of the PC supply

info@addi-data.com
www.addi-data.com

APCI-3001

16/8/4 single-ended or
8/4 differential inputs

12-bit resolution

Optical isolation 500 V

100 kHz throughput

PCI DMA, programmable gain

8 digital I/0, 24 V, optically isolated, timer

Trigger functions

Applications

¢ Industrial process control

¢ Industrial measurement and monitoring
e Multichannel data acquisition

¢ Control of chemical processes

e Factory automation

* Acquisition of sensors

* Laboratory equipment

e Current measurement

¢ Instrumentation

Software drivers

A CD-ROM with the following software and programming
examples is supplied with the board.

Standard drivers for:

e Linux

® 32-bit drivers for Windows 8 /7 / Vista / XP / 2000
¢ Signed 64-bit drivers for Windows 8/7 / XP

e Real-time use with Linux and Windows on request

Drivers and samples for the following compilers and
software packages:

e Visual C++ * Microsoft C

e Borland C++ * Borland C

e Visual Basic ¢ Delphi

e LabVIEW e DASYLab ¢ DIAdem

On request:
Further operating systems, compilers and samples.

Driver download: www.addi-data.com, download menu
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Specifications \

Analog inputs

Number of inputs:

16 single-ended/8 differential inputs
8 single-ended/4 differential inputs or
4 single-ended inputs

Resolution: 12-bit
Optical isolation: 500 V through opto-couplers from PC to peripheral
Input ranges: Software-programmable for each channel
0-10V, £10V,0-5V, £5V,0-2V, =2V, 0-1V, £ 1V
0-20 mA optional
Throughput: 100 kHz
Gain: Software programmable (xT, x2, X5, x10)

Common mode rejection:

DC at 10 Hz, 90 dB minimum

Relative precision (INL):

+ 1 [SB (ADC)

Diff. non-linearity (DNL):

+ 0.5 LSB (ADC)

Input impedance (PGA):

10" Q) /710 nF single-ended,
102 Q // 20 nF differential against GND

Bandwidth (- 3 dB):

Limited to 159 kHz with low-pass filter

Trigger:

Through software, timer, external event
(24 V input)

Data transfer:

Data to the PC through FIFO memory,

1/0 commands, interrupt at EOC

(End Of Conversion) and EOS (End of Scan),
DMA transfer at EOC

Interrupts:

Timer
Time base timer 2:

Digital 1/0

Number of I/0 channels:

End of conversion, at timer overrun,
End of scan

50 ps; smallest programmable value: 100 ps

4 digital inputs, 4 digital outputs, 24V

Optical isolation:

500 V through opto-couplers from PC to peripheral

Input range: 0-30V
- Logical “0": 0-5V
- Logical “1":10-30V
Input current at 24 V: 3 mA typ.
Output range: 5-30V
Max. switching current: 10 mA typ.
Output type: Open Collector

EMC - Electromagnetic compatibility

The product complies with the European EMC directive. The tests were carried out by
a certified EMC laboratory in accordance with the norm from the EN 61326 series (IEC
61326). The limit values as set out by the European EMC directive for an industrial
environment are complied with. The respective EMC test report is available on request.

Physical and environmental conditions

Dimensions:

169 x 99 mm

System bus:

PCI 32-bit 3.3 /5 V acc. to specification 2.1 (PCISiG)

Space required:

1 PCl slot for analog inputs,
1 slot opening for digital 1/0

Operating voltage:

+5V, 5 % from the PC

Current consumption:

496 mA typ. + 10 %

Front connector:

37-pin D-Sub male connector

Additional connector:

16-pin male connector for ribbon cable
for connecting the digital inputs and outputs

Temperature range:

0 to 60 °C (with forced cooling)

PCI, analog - APCI-3001

Simplified block diagram

AID
converter

}'Low-passl Optical L
16seRdtt| | filters | isolation !
ol | T [r——
8SE/adiff| |00 w0 oW
inputs _
FEETE.
' :

einc |
converter|

4 dig. inputs

and external
trigger input

: Dig. 1/0 4 dig. outputs

PCl bus

LD AT AMTICIAATY AN 16-pin conmector

Pin assignment - 37-pin D-Sub male connector

DIFF SE SE

(+) An.input 0 (+) An. input 0 |20[e@ ®| 1| (+)An.input8
(+) An.input 1 (+) An.input 1 [21]e@ ®| 2 | (+) An.input9
(+) An.input 2 (+) An. input 2 |22|e ®| 3 | (+)An.input 10
(+) An.input 3 (+) An.input3 |23|e ®| 4 | (+) An.input 11
(-)An.input3  (+) An.input 7 |24|e ®| 5 | (+) An.input 15
(-) An.input2 = (+) An. input 6 |25|e@ ®| 6 | (+) An.input 14
(-)An.input 1 (+) An. input 5 |26]e@ ®| 7 | (+) An.input 13
() An.input 0 (+) An.input 4 |27|e ®| 8 | (+) An.input 12

1J Analog input GND 28|le ®| 9

Analog input GND 29]e ®|10

30|e @11

31]e ®|12

32|e ®|13

33|e ®|14

34]e ®|15

35| @16

36|le ®|17

37]e ®|18

\.‘ 19

1: The analog inputs have a common ground line

DIFF
(+) An. input 4
(+) An. input 5
(+) An. input 6
(+) An. input 7
-) An. input 7
) An. input 6
-) An. input 5
(-) An. input 4

Analog input GND

Analog input GND }
1
Analog input GND

Pin assignment - 16-pin male connector

Dig. output O (+)| 1 mm 2

Dig. output 1 (+)| 3mm 4

Dig. output 2 (+)| 5mm 6

Dig. output 3 (+)| 7mm 8
Trigger/dig. input O (+)
Dig. input 1 (+

Dig. input 3 (+

ADDI-DATA connection

PX901-2G
P
ST010/5T01 =
FB3000 a . “
E a8 g
Digital IO
PX901-AG
ST010/5T011
Sl

male male
connector  connector ——

(+)|11mm 12| Dig. input 1 (-
Dig. input 2 (+)|13m m 14| Dig. input 2 (-
(+)[15= m 16| Dig. input 3 (-

Dig. output O (-)
Dig. output 1 (-)
Dig. output 2 (-)
Dig. output 3 (-)
9 m m 10| Trigger/dig. input O (-)

p
)
)
)

PX_BNC

3

/Ordering information

APCI-3001

Analog input board, optically isolated, 16/8/4 SE or 8/4 diff. inputs, 12-bit. Incl. technical description and software drivers.

Versions
APCI-3001-16:
APCI-3001-8:
APCI-3001-4:

Options

Option SF:
Option DF:
Option SC:
Option DC:

16 SE/8 diff. inputs, 8 dig. I/0
8 SE/4 diff. inputs, 8 dig. I/O
4 SE inputs, 8 dig. /0

Please indicate the number of channels

Precision filter for 1 single-ended channel

Precision filter for 1 differential channel

Current input for 1 single-ended channel 0(4)-20 mA
Current input for 1 diff. channel, 0(4)-20 mA

Accessories
PX901-A:
for connecting the analog inputs

Screw terminal panel with transorb diodes,

PX901-AG: Same as PX901-A with housing for DIN rail

PX_BNC:
PX901-ZG: Screw terminal panel for connecting
the digital I/0, for DIN rail

BNC connection box for connecting the analog I/0

ST010: Standard round cable, shielded, twisted pairs, 2 m
STO11: Standard round cable, shielded, twisted pairs, 5 m
FB3000: Ribbon cable for digital I/O

Phone: +49 7229 1847-0
Fax:  +49 7229 1847-222

info@addi-data.com
www.addi-data.com
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Analog output board, optically isolated,

8 analog outputs, 14-bit

2Cr 32-bit

Also for

PCIZ=>
EXPRESS®

see APCle-3521, page 150

Windows
64/32-bit drivers

LabVIEW™

LabWindows/CVI™

204 | Phone: +49 7229 1847-0

Features

e 8or 4 analog outputs

e Optical isolation 500 V

e Setup time 30 ps typ.

® 14-bit resolution (13-bit for 0-10 V)

¢ Output voltage: +10V, 0-10 V
(switchable through software)

e Output voltage after reset: 0 V

e Each output has its own ground line
(without optical isolation from each other)

e Driver capacity: 5 mA/500 pF

e Short-circuit protection, EMI filters

¢ Noise neutralisation of the PC supply

e Creeping distance IEC 61010-1

¢ Watchdog for resetting the analog outputs
(4 different time bases: ps, ms, s, min) or
as 12-bit timer (with interrupt possibility), when the
watchdog function is not necessary.

Digital
¢ 2digital inputs, 24 V, optically isolated
¢ 2 digital outputs, 24V, optically isolated

Applications

e Industrial process control

¢ Industrial measurement and monitoring
e Control of chemical processes

e Factory automation

e Laboratory equipment

¢ Programmable voltage source

* Instrumentation

info@addi-data.com

Fax: +49 7229 1847-222 www.addi-data.com

APCI-3501

8/4 analog outputs, 14-bit

Optical isolation 500 V

4 digital 1/0, 24 V, optically isolated
Watchdog, timer

Software drivers

A CD-ROM with the following software and programming
examples is supplied with the board.

Standard drivers for:

e Linux

® 32-bit drivers for Windows 8 /7 / Vista / XP / 2000
o Signed 64-bit drivers for Windows 8 /7 / XP

e Real-time use with Linux and Windows on request

Drivers and samples for the following compilers and
software packages:

e NET

® Microsoft VC++ * Borland C++

e Visual Basic ¢ Delphi

e LabVIEW e LabWindows/CVI

ADDIPACK functions
¢ Analog output ¢ Digital input ¢ Digital output  Timer
* Watchdog

On request:
Further operating systems, compilers and samples.

Driver download: www.addi-data.com, download menu

ADDI-DATA ’A



Specifications \

Analog outputs

PCI, analog - APCI-3501

Simplified block diagram

Wy

Number of outputs: 8or4
Resolution: 14-bit resolution, 12-bit accuracy - m
Monotony: 12-bit I
Optical isolation: 500 V through opto-couplers .
Output range: 0-10V, £10V switchable through software optical :
Setup time at 2 kQ, 1000 pF: 30 pis sorsl |- o .. isolation
Overvoltage protection: +12V analog 3 p_g::
Max. output current/load: +5 mA /500 pF, 2 kQ outputs| |12 I S

v - E P FPGA
Short-circuit current: +25 mA =z i 12 control logic
Output voltage after reset: oV _ | (=X Watchdog
Watchdog: software-programmable 37-pin D-Sub ! PCl Timet

4 different time bases: ps, ms, s, min. connector 0 controller - .
0O CAEOATATAICMMIAMINID {0 16-pin connector

Digital I/0 PCl bus

Number of I/0 channels:

2 digital inputs, 2 digital outputs, 24V

Optical isolation:

500 V through opto-couplers from PC to peripheral

::Eﬂ: :::ge:t v 3_';?\;”' Pin assignment - 37-pin D-Sub male connector
- Logical “0": 0-5V
- Logical "1": 1030V ofCe]
Max. switching current: 10 mA typ. 21le®| 2
Output range: 5-30V gg :: 431
Output type: Open Collector 2ule ®| 5
25|e ®| ©
26| ®| 7
EMC - Electromagnetic compatibility z1e8l5
The product complies with the European EMC directive. The tests were carried out by An. output 0 GND §§ . . 11?
12 | An.output 0

An.output 1GND |31 |e @
An.output 2 GND |32 @ @13 | An.output 1
An.output 3GND  |33| @ @14 | An.output 2
An.output 4 GND | 34| @ ®|15 | An.output 3
An.output 5GND 35| @ ® |16 | An.output 4
An.output 6 GND  |36| @ @17 | An.output 5
An.output 7GND |37 @ @18 | An.output 6

\o‘ 19 | An.output 7

a certified EMC laboratory in accordance with the norm from the EN 61326 series (IEC
61326). The limit values as set out by the European EMC directive for an industrial
environment are complied with. The respective EMC test report is available on request.

Physical and environmental conditions
175 x 99 mm
PCl 32-bit 3.3/5 V acc. to specification 2.1 (PCISIG)

1 PCl slot for analog outputs,
1 slot opening for digital 1/0 with FB3000

Dimensions:
System bus:
Space required:

ADDI-DATA connection

Operating voltage: +5V, £5 % from the PC
Current consumption: 440 mA + 10 % typ. PX901-2G
Front connector: 37-pin D-Sub male connector =
Additional connector : 16-pin male connector for ribbon cable ST010/ST011 ;
. T FB3000 -
for connecting the digital inputs and outputs “
Temperature range: 0 to 60 °C (with forced cooling) // ¥
Digital IO
Screw terminal panel PX901-AG PX901-AG oTole
with cable ST010 ST010/STO11 | 000
P & 000
APCI-3501 a ﬁ o KEXX)
! // y 000
” © 00
D-Sub © 00
male 000

connector connector

/Ordering information

APCI-3501

Analog output board, optically isolated, 8/4 analog outputs, 14-bit. Incl. technical description and software drivers.

Versions

APCI-3501-8 Version with 8 analog voltage outputs ST010: Standard round cable, shielded, twisted pairs, 2 m
APCI-3501-4  Version with 4 analog voltage outputs STO11: Standard round cable, shielded, twisted pairs, 5 m

PX901-ZG: Screw terminal panel for connecting
the digital I/0, for DIN rail
Ribbon cable for digital /0

Accessories
PX901-A: Screw terminal panel with transorb diodes,
for connecting the analog outputs
PX901-AG: Same as PX901-A with housing for DIN rail
PX_BNC: BNC connection box for connecting the analog I/0

FB3000:

Phone: +49 7229 1847-0
Fax:  +49 7229 1847-222
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Temperature measurement board, optically isolated,
16/8/4 channels for thermocouples, Pt100, RTD, 18-bit Y4

APCI-3200

Up to 16 channels for thermocouples or 8 inputs

‘@ X for resistance temperature detectors (RTD)
Mixed configuration of the channels
18-bit resolution
Optical isolation 1000 V

Cold junction compensation on screw terminal
panel PX3200

Software linearisation

Features Software drivers
e PCI33Vor5V A CD-ROM with the following software and programming
® 18-bit resolution, 16-bit accuracy examples is supplied with the board:
e Each channel can be configured either to thermo-
2Cr 32-bit couples, RTD or as an analog voltage input channel Standard drivers for:
- 16 analog inputs for thermocouple types ¢ Linux
J,K,T,E RS BN e 32-bit drivers for Windows 8 /7 / Vista / XP / 2000
- or 8 diff. analog inputs for the acquisition of the ¢ Signed 64-bit drivers for Windows 8 /7 / XP
resistance temperature detectors (Pt100) ¢ Real-time use with Linux and Windows on request
- or 16 SE/8 differential analog voltage inputs, + 1.25 V
¢ 8independent current sources for resistance tempera- Drivers and samples for the following compilers and
-- ture detectors (RTD) and one current source for the cold software packages:
-- junction compensation o .NET
e Cold junction compensation e Microsoft VC++ ¢ Borland C++
Windows (on separate screw terminal panel) e Visual Basic ® Delphi
64/32-bit drivers * Gain and offset calibration * LabVIEW e LabWindows/CVI ® DIAdem
e Linearisation through table and calculation for
A thermocouple types J, K, T, E, R, S, B, N and RTDs ADDIPACK functions
e Programmable gain e Analog input
® 16-bit accuracy with converter sample rate of 20, 40, 80 e Temperature
oL or 160 Hz (higher sample rate on request) ® Resistance
e 4digital inputs, 24 V and 3 digital outputs, ¢ Digital input
open collector, optically isolated ¢ Digital output
e Base address and IRQ channels set through BIOS
On request:
i}: Safety features Further operating systems, compilers and samples.
¢ Optical isolation 1000 V Driver download: www.addi-data.com, download menu
LabVIEW™ e Creeping distance IEC 61010-1
¢ Diagnostic: Short-circuits- and line break detection,
depending on the type of sensor used
2 e Protection against overvoltage (+30 V)
d and high-frequency EMI
LabWindows/CVI™

DASYLab10

‘Data Acqursition System Laboratory

206 Phone: +49 7229 1847-0 info@addi-data.com AD D | - DA\TA0 )
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16 SE/8 diff.[ |
or
8 SE/4 diff.
or
4 SE/2 diff.

connector

Simplified block diagram

4 16-pin male connector

“Protective circuits and filters

|

i | Current source
|
|

A/D converter

o= f e
g™ = = 'Opto-couplers: = =

4 dig. Inputs

3 dig. outputs

DC/DC

A/D converter
H converter
A/D converter

1

1

i

; 1

1 r -
1 1 2 1
i H 1.2 ¢
: A/D converter =%
1 1 |8 1
| . 1ol
: Optical =
i isolation -

Pin assignment - 50-pin D-Sub male connector

Pin Pin Pin

34 EXCCIC 1[CICIN 1

35 EXCO 2 | CHo+ ‘GNDCCé% 13

36 GND O 3|cH+ 3 B

37 EXC1 4|CH2+ 2 g:;_m Inputs 0-3 Module 0
38 GND 1 5|CH+ 5 -

39 EXC2 6 |CHA+ 6l g:ig

40 GND 2 7| CHs+ 7 -

41 EXC3 8 |CHo+ 8 CH5- 24 nputs 4-7 Module 1
42 GND3 9 |CH7+ 9 CH6- 25

43 EXC4 10/ CH8+ 10 E:g %‘;’

44 GND 4 11| CHO9+ 11 -

45 EXCS5 12| CHI0+ 12 cﬁ%%g Inputs 8-11 }Modulez
46 GND 5 13| CHM+ 13 1

47 EXC6 Ta CHIZ+ 14 CH11-30

48 GND6 15| CH13+ 15  CHI2-31

49 EXC7 16| CHW4+ 16 CM13-32 nputs 1215 1 \odule 3
50 CH15- 17| CH1s+ 17 CH14-33

Pin assignment - 16-pin

Dig. output O (+)
Dig. output 1 (+)
Dig. output 2 (+)

Dig.
Dig.
Dig.
Dig.

24V

input O (+)
input 1 (+)
input 2 (+)
input 3 (+)

Tmm2
Smmd
Smmb
7mm8
9mm10
1Mam12
13mm14
15Smm16

male connector

GND
Dig.
Dig.
Dig.
Dig.
Dig.
Dig.
Dig.

output 0 (-)
output 1 (-)
output 2 (-)
input 0 (
input 1 (
input 2 (

(

-)
-)
-)
input 3 (-)

PCl

PCI, analog - APCI-3200

3

ADDI-DATA connection

FB3000

Digital I/O

APCI-3200

PX901-ZG

B
S

PX3200-G

connector connector

Accessories:

/ screw terminal panel PX3200-G
with cold junction compensation,
ST3200 cable, see page 209.

Phone: +49 7229 1847-0 info@addi-data.com 207
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PCI, analog - APCI-3200

Analog inputs

Analog inputs:

Specifications \

- 16 x thermocouples or
- 8 x RTD with 2 or 4 wire connection or
- 4 x RTD with 3 wire connection

or 16 SE/8 diff. inputs, + 2.5V

Resolution:

18-bit

Accuracy:

16-bit

Input amplifier:

1,2,4,8,16,32, 64,128

Conversion start:

Digital I/0

Number of I/0 channels:

Through software or external trigger

4 digital inputs, 24V,
3 digital outputs, 24V,
125 mA typ., open collector

Logical "0 level:

0-5V

Logical "1" Tevel:

12-30V

Optical isolation:

Selectable
Sampling frequencies f,

Various sampling rates F,

Selectable
sampling
frequencies

f

ADC

Sensor

160 Hz
80 Hz
40 Hz
20 Hz

RTD
(Pt100...)

160 Hz
80 Hz
40 Hz
20 Hz

Thermo-
couples

Four cases are possible:

1000 V through opto-couplers for analog
and digital channels

Sampling frequencies

f\oc = 160 Hz, 80 Hz, 40 Hz or 20 Hz

in ,Read 1" and in ,Scan” mode depending
on the type of transducer RTD or thermocouple (TC)

Sampling
frequencies Sampling frequencies
im ,Read 1" in ,Scan” mode

mode

53 Hz / channel 32 Hz
26 Hz / channel 16 Hz for2, 4,6
13 Hz / channel 8 Hz and/or 8
6 Hz / channel 4 Hz channels
26 Hz / channel 23 Hz for 4, 8,12
16 Hz / channel 11 Hz
6 Hz / channel 6 Hz andjor 16
3 Hz / channel 3Hz channels

1. ,Read 1” mode with RTD
F= S anc
3

s

2. ,Read 1" mode with
thermocouples (TC)

F= S anc
: 6

3. ,Scan” Mode with RTD

F= S aoc
s 5

4. ,Scan” Mode with
thermocouples (TC)

F= S aoc
s 7

With RTD (Pt100...) 3 values are acquired
at each measurement:

- the measured value,

- the offset,

- the reference voltage.

F¢ =53 Hz, 26 Hz, 13 Hz, 6 Hz

With TC 2 x 3 values are acquired

at each measurement:

- the measured value,

- the offset,

- the reference voltage.

One time for the acquisition value and one time for the
cold junction compensation.

F, =26 Hz, 13 Hz, 6 Hz, 3 Hz

With RTD (Pt100...) 5 values (unipolar, diff.) are
acquired per scan measurement to sample

2 channels: for 2 values for 1, 2, 3 and/or 4
modules

F¢=32Hz, 16 Hz, 8 Hz, 4 Hz

With TC 7 values (bipolar, SE) are acquired,
per scan measurement to sample 4 channels:
for 4 values for 1, 2, 3 and/or 4 modules
Fo=23Hz, 11 Hz, 6 Hz, 3 Hz

EMC - Electromagnetic compatibility

The product complies with the European EMC directive. The tests were carried out by a
certified EMC laboratory in accordance with the norm from the EN 61326 series (IEC 61326).
The limit values as set out by the European EMC directive for an industrial environment are
complied with. The respective EMC test report is available on request.

Physical and environmental conditions

Dimensions: 131 x99 mm
System bus: PCl 32-bit 3.3/5 V acc. to spec. 2.2 (PCISIG)
Space required: 1 PCl slot and

1 slot opening for the digital 1/0

+5V, +5 % from the PC

550 to 600 mA depending on the version

50-pin D-Sub male connector

16-pin male connector for connecting the digital I/0
via ribbon cable with 37-pin D-Sub connector

0 to 60 °C (with forced cooling)

Operating voltage:

Current consumption (typ.):

Front connector (analog channels):
Additional connector :

Operating temperature:

Thermocouples accuracy

Type Range Accuracy (+/-)
DIN EN 60584

Type J -200.0 °C -0.1°C +0.6 °C
0.0°C +599.9 °C +0.2 °C
+600.0 °C  +1200.0 °C +0.6 °C
Type T -200.0 °C -80.0°C +0.7°C
-79.9°C  +400.0 °C +0.3°C
Type K -200.0 °C -0.1°C +0.8 °C
0.0°C +999.9 °C +0.4 °C
+1000.0 °C  +1300.0 °C +0.6 °C
Type E -200.0°C  +1000.0 °C +0.5°C
Type N -200.0 °C -0.1°C +1.0 °C
0.0°C  +799.9°C +0.2 °C
+800.0 °C  +1300.0 °C +0.5 °C
Type S 0.0°C  +399.9°C +1.6 °C
+400.0 °C  +1768.0 °C +0.7 °C
Type R 0.0°C  +399.9°C +1.6 °C
+400.0 °C  +1768.0 °C +0.6 °C
Type B +400.0°C  +799.9 °C +2.0°C
+800.0°C  +1820.0 °C +1.0 °C

Accuracy of the reference cold junction temperature

Type Range
Pt7000 0°Cto +60°C

Accuracy (+/-)
+(0.30 °C + 0.0050 x [T])
(T: Temperature in °C)

Accuracy of the resistance thermometer (RTD)

Type Range Accuracy (+/-)
DIN EN 60751 Worst Case (Gain=1 unipolar)
Pt100 -200.0°C  +850.0 °C +0.4 °C
Pt200 -200.0°C  +850.0 °C +0.4 °C
Pt500 -200.0°C  +850.0 °C +0.3 °C
Pt1000 -200.0°C  +499.9 °C +0.2 °C
+500.0°C  +850.0 °C +1.0°C
NiT00 -60.0°C  +250.0°C +0.3°C

Accuracy in the temperature range
of -20 °C to +40 °C with Pt100

Gain Accuracy
1 +0.40 °C
2 +0.20 °C
4 +0.15°C
8 +0.10 °C
16 +0.08 °C
32 +0.08 °C
64 +0.08°C

Sensor short-circuit / line break detection

Type short-circuits line break
Thermocouple (SE) no detection no detection
Resistance detection detection
thermometer (diff.)

Potentiometer (diff.) detection detection

208 | Phone: +49 7229 1847-0
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PCI, analog - APCI-3200

Screw terminal panel for thermocouples/RTDs with cold junction compensation

3

PX3200

Screw terminal panel with housing (PX3200-G)
for DIN rail

Screw terminal panel without housing (PX3200)

with 4 mounting holes

Cold junction compensation for APCI-3200

The PX3200-G screw terminal panel is used for connecting thermocouples/ s . \
RTDs. It is connected to the APCI-3200 through the ST3200 cable. SpeCIflcatlons
The housing of the female connector is connected to two ground terminals Possible connections
so that the board is additionally earthed for more security. All components Versions Number of Number of RTDs
of the board are enclosed in an earthing strip also connected to the ground thermocouples (diff. inputs)
terminals. (SE inputs) - - -
. Lo ) . 2-wire 3-wire 4-wire

Each terminal is directly connected to one pin of the 50-pin D-Sub female connection connection connection
connector. The designations on the terminals indicate the respective APCI-3200-4 4 2 1 2
;c;nn:):;?&)s 20; thte 50-p|n.D;Sub 'ier;lacljecﬁj)nnector. APCI-3200-8 3 2 2 1

© -5 Teatures an integrate : o APCI-3200-16 16 8 4 8
The voltage (V) is measured through an RTD (Pt1000) at the cold junction
and used as reference voltage for the temperature measurement of the Safety features: Grou_nd terminals
thermocouples connected to the panel. Cpnnecffor: 50-pin D-Sub female connector
Af h e £ th i . Dimensions of the board (PX3200): (LxWxH) 110 x 70 x 45 mm

ter each acquisition, a new measurement of the cold junction Dimensions with housing (PX3200-G): (L x W x H) 113 x 87 x 80 mm
compensation is made for each channel and processed through software. Temperature range: 0-70 °C

" CJC: Cold Junction Compensation

/ Ordering information

APCI-3200
Temperature measurement board, optically isolated, 16/8/4 channels for thermocouples, Pt100, RTD, 18-bit.
Incl. technical description, software drivers
Versions Accessories
APCI-3200-16: 16 analog inputs: PX3200-G: Screw terminal panel with cold junction compensation

16 thermocouples and housing for DIN rail.

or 8 RTDs or 16 single-ended PX3200: Screw terminal panel with cold junction compensation and

or 8 diff. voltage inputs 4 mounting holes for wall mounting.
APCI-3200-8: 8 analog inputs: 8 thermocouples ST3200: Standard round cable, shielded, twisted pairs, 2 m

or 4 RTDs or 8 single-ended FB3000: Ribbon cable for digital I/0 on separate bracket

or 4 diff. voltage inputs PX901-ZG: Screw terminal panel for connecting the digital I/O,
APCI-3200-4: 4 analog inputs: 4 thermocouples for DIN rail

or 2 RTDs or 4 single-ended ST010: Standard round cable, shielded, twisted pairs, 2 m

or 2 diff. voltage inputs STO11: Standard round cable, shielded, twisted pairs, 5 m

Phone: +49 7229 1847-0 info@addi-data.com 209
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Pressure measurement board, optically isolated,

up to 8 channels for strain gauges, 18-bit

/

S

_—

2Cr 32-bit

64/32-bit drivers

=

LabVIEW™  *

gi.\},
LabWindows/CVI™ *

* On request

210 | Phone: +49 7229 1847-0
Fax:  +49 7229 1847-222

Features
e PCI33Vor5V

Analog inputs
e 18-bit resolution, unipolar, 16-bit accuracy
¢ 8 or 4 differential inputs for strain gauges
e Voltage range from 0 to + 1.25V
e 4 or 8 voltage sources for the connected pressure sen-
sors
e Output voltage for the voltage sources 5V, 30 mA
¢ Gain and offset calibration
¢ Calculation of the pressure value through software
e Programmable gain
e 16-bit accuracy with a sample rate of 20, 40, 80
or 160 Hz

Analog acquisition
e Acquisition triggered through software, timer, external
event
e Trigger functions:
- Software trigger or
- External trigger: the analog acquisition (single or
sequence) is started through signal switching
from 0 V to 24 V at the digital input 0.
e Connection of linear sensors (Wheatstone Bridge)

Digital
e 4 digital inputs, 24 V and 3 digital outputs,
open collector, optically isolated

Safety features

e Optical isolation 1000 V

e Creeping distance IEC 61010-1

e Protection against overvoltage (+30 V) and
high-frequency EMI

info@addi-data.com
www.addi-data.com

APCI-3300

Up to 8 channels for strain gauges
Up to 8 onboard voltage sources
18-bit resolution

Optical isolation 1000 V

Software linearisation

Direct connection of the pressure sensors to
the screw terminal panel PX3200-G

Software

A CD-ROM with the following software and programming
examples is supplied with the board.

Standard drivers for:

e Linux

e 32-bit drivers for Windows 8 /7 / Vista / XP / 2000
¢ Signed 64-bit drivers for Windows 8 /7 / XP

e Real-time use with Linux and Windows on request

Drivers and samples for the following compilers and
software packages:

e .NET

¢ Microsoft VC++ ¢ Borland C++

e Visual Basic  Delphi

e LabVIEW

ADDIPACK functions
Pressure e Digital input e Digital output

On request:
Further operating systems, compilers and samples.

Driver download: www.addi-data.com, download menu
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Specifications \

Analog inputs

Resolution:

18-bit, unipolar

Number of inputs:

8 or 4 analog inputs
for strain gauges,
one voltage source per channel

Input type: Differential channels
Optical isolation: 1000 V through opto-couplers from PC to peripheral
Accuracy: 16-bit

Overvoltage protection:

+30V

Input voltage range:

0to1.25V/PGA

Input amplifier (PGA):

1,2,4,8,16,32, 64,128

Conversion start:

Through software or
external trigger, with or without timer

Voltage sources:

4or8

Output voltage for the
voltage sources:

Digital I/0

Number of I/0 channels:

5V, 30 mA (other values on request)

4 digital inputs, 24V,
3 digital outputs, 24V,
125 mA typ., open collector

Logical "0" level: 0-5V
Logical "1" level: 12-30V
Input current at 24 V: 2 mA
Max. switching current

of the outputs: 125 mA

Optical isolation:

1000 V through opto-couplers
for analog and digital channels

EMC - Electromagnetic compatibility

The product complies with the European EMC directive. The tests were carried out by
a certified EMC laboratory in accordance with the norm from the EN 61326 series (IEC
61326). The limit values as set out by the European EMC directive for an industrial

environment are complied with. The respective EMC test report is available on request.

Physical and environmental conditions

Dimensions:

131 x99 mm

System bus:

PCI 32-hit 3.3 /5 V acc. to spec. 2.2 (PCISIG)

Space required:

1 PCl slot and
1 slot opening for
the digital 1/0

Operating voltage:

+5V, £5 % from the PC, +3.3V

Current consumption (typ.):

570 to 600 mA depending on the version

Front connector
(analog channels):

50-pin D-Sub male connector

Additional connector:

16-pin male connector for connecting
of the digital I/0 via ribbon cable
with 37-pin D-Sub connector

Operating temperature:

0 to 60 °C (with forced cooling)

Pin assignment - 50-pin D-Sub male connector

PCI, analog - APCI-3300

Simplified block diagram

# 16-pin male connector

4108
voltage
sources

410 8 diff.
inputs

male
connector

L] “L 4dig. inputs
¥ | 3dig. outputs

LI .
= = = Opto-coupler | = =

DC/DC
converter|

Optical
isolation

<Opto-couplers

PCl bus

Pin Pin Pin
34 NC NC 1
1 _NC 18
35 EBCO cror 2o 18
36 GNDO CHO- S
37 EXC1 CH1+ 4 Ne 21 Module O (input 0-1)
38 GND1 CH1- Bl E
39 EXC2 CH2+ S\W
40 GND2 CH2- A B
QN Exc3 CH3+ 8 o Module 1(input 2-3)
42 GND3 cHe 9\ gg
43 EXC4 CHa+ WO\W
44 GND4 CHa- M Lo
45 EXCH CHs+ 12 pe 28 Module 2 (input 4-5)
46 GND5 CHy 18 o0
47 EXC6 CHBY 14— —
48 GND6 CHe- 16 \o gy
49 EXC7 CH7+ 16 NG 33 Module 3 (input 6-7)
50 NC CHZ- 17
NC: not connected
EXC: Voltage source

Pin assignment - 16-pin male connector

24V | Tmm2 | GND
Dig. output O (+) | 3mm4 | Dig. output 0 (-)
Dig. output 1 (+) | 5mm6 | Dig. output 1 (-)
Dig. output 2 (+) | 7 mm8 | Dig. output 2 (-)
Dig. input 0 (+) | 9 mm 10 | Dig. input 0 (-)
Dig. input 1 (+) | 11w m 12 | Dig. input 1 (-)
Dig. input 2 (+) | 13mm 14 | Dig. input 2 (-)
Dig. input 3 (+) | 15m m 16 | Dig. input 3 (-)
ADDI-DATA connection
PX901-2G
ST010
FB3000
Digital /0O //
ST3200
APCI-3300 a //
D-Sub D-Sub
female male
connector connector

3

/Ordering information

APCI-3300

Pressure measurement board, optically isolated, up to 8 channels for strain gauges, 18-bit. Incl. technical description and software drivers.

Versions
APCI-3300-4:
APCI-3300-8:

Accessories
PX3200-G:
PX3200:

4 analog inputs for pressure signals
8 analog inputs for pressure signals

Screw terminal panel with housing for DIN rail
Screw terminal panel with 4 mounting holes

ST3200:
FB3000:

ST010:
STO11:

Standard round cable, shielded, twisted pairs, 2 m
Ribbon cable for dig. I/0 on separate bracket

PX901-ZG: Screw
Standard round cable, shielded, twisted pairs, 2 m
Standard round cable, shielded, twisted pairs, 5 m

terminal panel for digital I/O for DIN rail

Phone:
Fax:

+49 7229 1847-0
+49 7229 1847-222

info@addi-data.com
www.addi-data.com
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Noise and vibration measurement board, optically isolated,
multifunction board, 8 analog inputs, 24-bit

2T 32-bit

Windows
64/32-bit drivers

“-.A.f

On request

Customer-tailored
modifications
designed to suit

your needs.

Hardware and software,
firmware, PLDs, ...
Contact us!

*Preliminary
product information
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Phone: +49 7229 1847-0
Fax:  +49 7229 1847-222

Acoustic processes in test applications are not limited to

simple noise and vibration measurements.

The multifunction PCl board APCI-3600 by ADDI-DATA

offers a PC-based solution to almost all additional mea-

suring tasks which may arise thanks to its many functions.

¢ 8 analog input channels through SMB co-axial
connectors

e Counter function: 4 chronometer inputs (up to 1 MHz
32-bit depth) allow applications in which precise coordi-
nates must be determined.

e Current supply of the ICP™ sensors

e Synchronous mode (cascading) of several APCI-3600
through Master/Trigger

¢ Digital I/O

e SDRAM memory module allows transfer rates up to
24 MByte/s.

For a fast integration of the board in special test devices,

the board is supplied with drivers and samples.

Features

Analog inputs (for all versions)

e 8 SE or diff. (+/-) inputs

e Sampling rate can be set between 2 and 200 kHz

¢ SNR (signal/noise ration) > 105 dB

e 24-bit resolution

e One A/D converter per channel: simultaneous acquisi-
tion on all analog inputs

* Gain 1 to 10, software-programmable

¢ Input coupling AC, DC, GND, software-programmable
for each channel

¢ Antialiasing filter to avoid sampling errors

e Overvoltage protection

Current sources

® 8 current sources for the direct connection of
ICP™ sensors (integrated circuit piezoelectric)

e 4 mA typ., 24 V max.

Chronometer inputs (only for version APCI-3600)

e 4 chronometer inputs, RS485, 32-bit for revolution
counting

e 2 gate inputs

info@addi-data.com
www.addi-data.com

APCI-3600, APCI-3600-L
8 SE/diff. (+/-) inputs,

simultaneous sampling

Connection through SMB co-axial connectors
Onboard power supply for ICP™ sensors

4 chronometer inputs (RS485)

2 analog outputs

8 digital inputs, 8 digital outputs

Onboard SDRAM module

Analog outputs (only for version APCI-3600)

e 2 analog outputs: both outputs are started synchro-
nously with the A/D converter. Arbitrary function
generators can be programmed.

e Settling time: 5 ps

* 16-bit resolution

¢ Simultaneous sampling on both channels

e 13-bit accuracy

o DAC type: R-2R

e Outputrange: + 10 V

Digital (only for version APCI-3600)
o 8digital inputs, 24 V, optically isolated
e 8digital outputs, 24 V, optically isolated

Onboard SDRAM module
e 128 MB (256 MB or 512 MB on request)

Applications

The following applications can be realised with the

APCI-3600:

* Noise measurement with fault diagnosis on gear and
drive over FFT:
Encoders are connected to the chronometer inputs and
microphones are connected to the analog inputs. En-
coders measure the position of the drive and the analog
inputs measure the noise of the system at a specific
position. For this purpose the analog inputs and the
chronometer inputs are controlled synchronously. To
each analog sample belongs a position of the chronom-
eter. The synchronisation results from a FFT.

e Measurement of the transfer function of a DUT ("De-
vice Under Test").

¢ Noise analysis: Evaluation of a washing maschine, meas-
urements in the automotive field, etc.

Software

Standard drivers for:

e Linux

e 32-bit drivers for Windows 8 /7 / Vista / XP / 2000
o Signed 64-bit drivers for Windows 8 /7 / XP

e Real-time use with Linux and Windows on request

Samples for the following compilers:
Visual C++ ¢ Borland C

Driver download: www.addi-data.com, download menu
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8 analog inputs
through connection

cable ST3600, SMB coaxi
to BNC male connector

PCI, analog - APCI-3600, APCI-3600-L

Simplified block diagram

Ribbon cable FB3600-AC
40-pin to 2 x 15-pin D-Sub-
connector (optional)

2 analog outputs

4 chronometer inputs

16 digital 1/0

Ribbon cable FB3600-D
40-pin to 37-pin D-Sub
connector (optional)

|
[ofe] =
@ . <8
offse &
] E| ’ 4,.__ =
g
] RS485 <E 3
n g
=8
L <o
1 Memory ComroHev <E 3%
r FIFO =l
IRQ P —t) N .
— DVA prpE— io- (Etlcal isolation
ial SDRAM | _: | sdigital | &
g inputs || £
1= ﬁ 5
H K
= A i 8digital | B -
PCl i | outputs |.5
1 Controller 1\3
0 2xext. dock <
= i L]
PCl bus

Versions
8 analog 8 ICP power supply | 4 chronometer 2 analog 8 digital inputs, 24 V, | 8 digital outputs, 24V, Onboard
inputs (current sources) inputs outputs optically isolated optically isolated SD RAM
APCI-3600 v v v v v v v
APCI-3600-L v v v
Specifications* \

Analog inputs

Number: 8 Oversampling: 64 x fs (for sampling rate fg)
Input type: Single-ended or differential through software Frequency precision: + 50 ppm
resolution: 24-bit FIFO depth: 128 DWORD, for the rigth and the left channel
A/D Converter: Delta-Sigma, 5th order, multibit of the same ADC
Delta-Sigma modulator Data transfer: DMA, 1/0, IRQ
Gain: x1, x10 software programmable

Input ranges: Ga@n x1 +10V §ingle-gnded 2kHz < fs< 50 kHz: -0.1dB, DC to 0.47 x fs
Gain x1 + 5V differential 50 kHz < f; < 100 kHz: -0.1dB, DC t0 0.45 x
Gain X1 * g)‘é\sl”é?f'fe reef;]dtfj 100kHz< fo< 200kHz  -0.1dB, DC t0 0.24 x f
Sampling rate f : 2 kHz <f< 200 kHz selectable through software 3 debkaI_'I]ZdVZI?ST' 50 kHz: 05 x ¥
Selectable frequencies: 2kHz<% 50kHz <% 100kHz <% Sy : oS
<50kHz <100KkHz <200 kHz 50 kHz <f< 100 kHz: 0.5xfg
50000 Fiz 700000 Fiz 200000 Fiz 100 kHz <f< 200 kHz: 0.358 x fg
720000 Hz 30000 Fiz 760000 Hiz Input coupling: AC, DC, GND, selectable through software
333331z 66667 Fiz 333331z AC -3dB limit frequency: 1.6 Hz
25000 Hz 50000 Hz 100000 Hz Overvoltage protection:
20000 Hz
16667 Hz R1-, L1-, R2-, L2, L/IR3+-, LIR4+-
12500 Hz Max. direct current: +12V, +200 mA
10000 Hz Max. peak current (Impuls
8000 Hz at 1 ms, 10% duty cycle): + 12V, £ 300 mA
5000 Hz R1+, L1+, R2+, L2+
4000 Hz Max. direct current: +36V, =30 mA
3333Hz Max. peak current (pulse
2500 Hz at 1 ms, 10% duty cycle): + 36V, £ 70 mA
2000 Hz ESD protection: > 2 kV, ESD protection through method 3015.17

Transmission ripple (rel. to 1 kHz), max., DC-coupled:

Phone: +49 7229 1847-0
+49 7229 1847-222

Fax:

* Preliminary product information

info@addi-data.com
www.addi-data.com
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PCl, analog - APCI-3600, APCI-3600-L

Dynamic properties

2 kHz < fs < 50 kHz:
Passband:

Stopband:

Stopband attenuation:
Total group delay:

Specifications* \

Analog inputs (continued)

DC (OHz) up to 0.47 x fg, min. to max.

0.58 x fg min

-95 dB min

12/fg s typical

50 kHz < fg < 100 kHz:

Passhand: DC (OHz) up to 0.45 x fg, min. to max.

Stopband: 0,68 x fg min

Stopband attenuation: -92 dB min

Total group delay: 9/fs s typical

100 kHz < fg < 200 kHz:

Passhand: DC (OHz) up to 0.24 x fg, min. to max.

Stopband: 0.78 x fg min

Stopband attenuation: -97 dB min

Total group delay: 5/ s typical

Dynamic range SNR

2 kHz <fs< 50 kHz: < -105 dB (short input gain x1)
< -100 dB (short input gain x10)
< -80 dB (open input gain x1)
< -60 dB (open input gain x10)

50kHz <fs< 100 kHz: < -105 dB (short input gain x1)
< -100 dB (short input gain x10)
< -80 dB (open input gain x1)
< -60 dB (open input gain x10)

100 kHz <fs< 200 kHz: < -75 dB (short input gain x1)
< -75 dB (short input gain x10)
< -75 dB (open input gain x1)
< -60 dB (open input gain x10)

Crosstalk

Short input at f,_ = 100 Hz

2 kHz <fs< 50 kHz:
50kHz <fs< 100 kHz:
100kHz <fs< 200 kHz:
Short input at f, = 1 kHz

2 kHz <fg< 50 kHz:
50kHz <fs< 100 kHz:
100kHz <fs< 200 kHz:
1kQ load at f,_ =100 Hz

2 kHz <fs< 50 kHz:
50kHz  <fs< 100 kHz:
100kHz <fs< 200 kHz:
1kQload at f, =1 kHz

2 kHz <fs< 50 kHz:
50kHz <fs< 100 kHz:
100kHz <fs< 200 kHz:

Between channel RO and LO, R1 and L1, R2 and L2, R3 and L3, Gain x1:

-95dB
-95 dB
-70 dB

-95 dB
-95 dB
-70 dB

-95 dB
-95dB
-70 dB

-95dB
-95 dB
-70 dB

Phase error

Atfs =200 kHz

0.3° max.

between channel RO and LO, R1 and L1, R2 and L2, R3 and L3

0.2° atf =10 kHz sinus signal
0.02° at f_=1 kHz sinus signal

Amplitude error

+0,02 dB max,, atf, =1 kHz sinus signal
(Gain x1 and x10)

Offset error

Analog outputs

Number of outputs:

+ 200 pV, max. at fg = 2 kHz

2
16-bit / 13-bit

Resolution / accuracy:

DAC type: R-2R

Output range: +10V

Settling time: 10V step, RL= 2k, CL = 1500 pF
+0.1%: 5 ps typical
+0.01%: 5.6 ps typical

Overvoltage protection:

+ 12V, 100 mA max. direct current

Short-circuit current: + 45 mA typical
Output voltage after reset: oV

FIFO depth: 256 Word

Data transfer: DMA, 1/0, IRQ

Digital inputs

Number of inputs: 8

Filters/protective circuit: Low-pass/transorb diode

Optical isolation: 1000V

Nominal voltage: 24V external

Input voltage: Oupto30V

Input current: 7 mA at 24 VDC, typical

Logic input levels: UH (max.): 30V
UH (min): 19V
UL (max.): 14V
UL (min): ov

Input frequency (max.): 5kHz at 24V

Trigger input: Digital input 0

Digital outputs

Number outputs:

8, open collector

Optical isolation: 1000V
Nominal voltage: 24V
Supply voltage: 5-30V
Output current per output: 50 mA max.

Total current:

300 mA limited through PTC

Switch-on time:

0.25 ps typical

Switch-off time:

Current sources
Number:

0.25 ps typical

8 constant current sources for the power supply of the
ICP™ sensors, 4 mA typical, 24 V max.

Chronometer

Number: 4 x chronometer, 2 x gate on chronos 1+2
Input type: RS485

Max. speed: 1 MHz max.

Counting depth: 32-bit

Divisor: From 2° to 2™ per chronometer

FIFO depth: 256 DWORD

Data transfer: DMA, 1/0, IRQ

Differential threshold voltage:  -200 mV min -50 mV max.

Input resistance: 120 differential

ESD protection:

+15 kV Human Body Model

EMC - Electromagnetic compatibility

The product complies with the European EMC directive. The tests were carried out by a
certified EMC laboratory in accordance with the norm from the EN 61326 series (IEC 61326).
The limit values as set out by the European EMC directive for an industrial environment are
complied with. The respective EMC test report is available on request.

Physical and environmental conditions

Dimensions:

175 x 99 mm

System bus:

PCI 32-bit 3.3/5V acc. to spec. 2.2 (PCISiG)

Space required:

1 PCl slot for the analog inputs
1 slot opening for digital inputs and outputs
1 slot opening for chronometer and

analog outputs

Operating voltage:

+5V, +5 % from the PC

Front connector:

8 SMB co-axial connector on bracket

Additional connector:

© 37-pin D-Sub connector for digital I/0
 15-pin D-Sub connector for chronometer inputs
 15-pin D-Sub connector for analog outputs

Temperature range:

0 to 60 °C (with forced cooling)

*Preliminary product information
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PCI, analog - APCI-3600, APCI-3600-L

Connection of 8 analog inputs Pin assignment
on front connector of the chronometer and analog outputs
(ribbon cable FB3600-AC)

3

Bracket ribbon cable FB3600-AC
Q An. input channel left 0+/- (AINLO+/-)
- ® | input channel right 0+/- (AINLO+/-) Male connector analog outputs 15-pin female connector
O An. input channel left 1+/- (AINL1+/-) DACO Tmm 2| GNDO s |DACO
Q An. input channel right 1+/- (AINL1+/-) 82“8? 533 :: g 8“3? g”gg E 7 SRICD?
GND1 7mm8|GND T GND 1 13]e 8% | GNpT
© [ An.input channel left 2+/- (AINL2+/-) Not connected | 9 mm 10| Not connected ~ GND 1 12 Z ok s
1) Not connected |11 mm 12| Not connected ~ Not connected | 11 3 | Not connected
An. input channel right 2+/- (AINL2+/-) Not connected |13 m m 14| Not connected  Not connected | 10 > | it caicei
©® | An.input channel left 3+/- (AINL3+/-) V s E 1| Not connected
An. input channel right 3+/- (AINL3+/-
© | Aninputchamel ight 3+ (AN Ribbon cable FB3600-AC
/\ 15-pin male connector
O Chrono 0+ | 1 mm 2 | Chrono 0- Chrono 0- | 9 ; Eﬂrono ?+
Chrono 1+ | 3 mm 4 | Chrono 1- Chrono 1- |10 : Chrono o
Chrono 2+ | 5 mm 6 | Chrono 2- Chrono 2- |11 7 Chrono 3+
Chrono 3+ | 7 mm 8 | Chrono 3- Chrono 3- |12 s ¢ ;onoo ki
Gate O+ |9 mm 10| Gate O- Gate 0- |13 : Gate e
Gate 1+ [11mm 12| Gate 1- Gate 1- |14 7 len
GND 13mm 14] GND GND 1 8 | Not connected

Male connector Chronometer

Pin assignment of the digital inputs and outputs

26-pin male connector on separate 37-pin D-Sub-male connector (ribbon cable FB3600-D)

Digital input 0+
Digital input 1+
Digital input 2+
Digital input 3+
Digital input 4+
Digital input 5+
Digital input 6+

Digital input 0- |20|® ®
Digital input 1- |21 | @ ®
Digital input 2- 22| @ ®
Digital input3- |23|e ®
Digital input4- |24| @ ®
Digital input5- |25|@ @
Digital input6- |26 | @ ® gitat !
Digital input 7- {27 |e ® Digital input 7+
Digital output 1 |28| @ ® Digital output 0
Digital output 3 |29 e ®] 10 Digital output 2
Digital output 5 |30|e ®| 11| Digital output 4
Digital output 7 |31|® ® 12 | Digital output 6
24V 321e e ] 13| GND

Not connected 33| @ @ 14 | Not connected
Not connected |34 | @ ®] 15| Not connected
Not connected |35 | @ @] 16 | Not connected
Not connected 36| @ @ 17 | Not connected

Not connected |37 @ ®] 18| Not connected
\0‘ 19 | Not connected

Digital input 0+ | 1 mm 2 | Digital input 0-
Digital input 1+ | 3 mm 4 | Digital input 1-
Digital input 2+ | 5 mm 6 | Digital input 2-
Digital input 3+ | 7 mm 8 | Digital input 3-
Digital input 4+ | 9 wm 10| Digital input 4-
Digital input 5+ | 11 m m 12| Digital input 5-
Digital input 6+ | 13 m m 14| Digital input 6-
Digital input 7+ | 15 m m 16| Digital input 7-
Digital output 0 | 17 m m 18| Digital output 1
Digital output 2 | 19 m m 20| Digital output 3
Digital output 4 | 21 m m 22| Digital output 5
Digital output 6 | 23 m m 24| Digital output 7
GND 25mm26| 24V

wLoo~NOOUTE WN —

Ribbon cable
FB3600-D 37-pin D-Sub connector
/~ Ordering information
APCI-3600, APCI-3600-L
Noise and vibration measurement board, optically isolated, 24-bit, multifunction board, 8 analog inputs, 8 current sources..., antialiasing filter.
Incl. technical description and software drivers.
Versions Accessories
APCI-3600: 8 analog inputs, ST3601: Connection cable, 2 m
8 current sources for connecting ICP™ sensors, SMB co-axial female connector on
2 analog outputs, 4 chronometer inputs, BNC male connector
8 digital inputs, 8 digital outputs, ST3600: Connection cable, 2 m (ST3600 = 8 x ST3601)
128 MBytes SDRAM FB3600-D: Ribbon cable for connecting the digital /0
APCI-3600-L: 8 analog inputs, on separate bracket, 30 cm
8 current sources for connecting ICP™ sensors, FB3600-AC: Ribbon cable for connecting the chronometer
128 MBytes SDRAM and analog outputs on separate bracket,
30 cm
* Preliminary product information
Phone: +49 7229 1847-0 info@addi-data.com 215
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Length measurement board, 16-bit, simultaneous acquisition
of 5 inductive transducers, LVDT, half-bridge

APCI-3702

Simultaneous acquisition of 5 inductive
transducers

Half-bridge, LVDT

|
¥
£
E
i
¥ -

Gl

16-bit resolution

16 digital inputs and outputs, optically isolated

The PCI length measurement board APCI-3702 is designed Safety features

for the simultaneous acquisition of 5 half-bridge or LVDT .
¢ Input filters

transducers. . ) . ¢ Diagnostic function in case of short-circuits or line break
It operates with a 16-bit resolution.
It is suited for dynamic measurement, e.g. for measuring Applications
moving parts or applications with time-critical measure- « Gear wheel control
2 32-bit ment cycles — especially in test equipment with several « Gauge block
Sensors. ¢ Acquisition of sensor data
The calibration tool SET3701 includes a data base with ¢ Quality control
pre-calibrated transducers. It guides you through each ¢ Industrial process control
step of the installation beginning with the selection of a e Automatic parts control
-- transducer up to testing the channels. ¢ R&D instrumentation
-. Features Software
Windows I . -
64/32-bit dri Calibration tool SET3701 (supplied with the board)
-bit drivers  PCl interface to the 32-bit data bus, 3.3V or 5V « Easy transducer calibration
* Acquisition of 5 inductive transducers * Step by step from the transducer selection up to testing

LabVIEW™

(half-bridge, LVDT)

16-bit resolution

Sampling rate depending on the transducer: 2-20 kHz
Example for TESA transducers GT21:

13.951 kHz per channel,

0.072 ms for one sequence of up to 5 channels

Measuring frequency through software programmable:

2-20 kHz

Conversion triggered through software, digital input
or timer

End of conversion through software and/or interrupt
PCI-DMA access

Onboard FIFO

Sequence RAM

16 digital inputs and outputs, optically isolated, 24 V
Connection of the transducer through external box
PX3701-8. The box type depends on the transducers
used.

Please order separately.

Software operation

Automatic setting of the input levels (gain and offset)
according to the transducer sensitivity

Tool for individual database-managed calibration

of the transducers

Database for connecting/calibrating a large range of
industry-standard transducers:

e Solartron * Tesa ® Marposs ® Schlumberger

o Peter & Hirt ® Mahr ¢ RDP ¢ Schaevitz

¢ SMPR Controle

Further transducers like for example Horst Knabel can
be calibrated on request.

each single channel.
¢ Database with more than 50 pre-calibrated transducers

e Update of the APCI-3702 firmware

Standard drivers for:

e Linux

e 32-bit drivers for Windows 8 /7 / Vista / XP / 2000
o Signed 64-bit drivers for Windows 8 /7 / XP

e Real-time use with Linux and Windows on request
Drivers for the following compilers and software
packages:

e NET

* Microsoft VC++ * Borland C++ e Visual Basic ® Delphi
* LabVIEW ¢ LabWindows/CVI

ADDIPACK functions:

Transducer ® Timer ¢ Digital input ¢ Digital output
On request:

Further operating systems, compilers and samples.

Driver download: www.addi-data.com, download menu

Connection box for
transducers

|§‘;a .
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PCI, analog - APCI-3702

Specifications \

Connection of inductive transducers Simplified block diagram
- Wy
Inputs for inductive transducers -
Number 5 (simultaneous) Osc - ower Sine o q
Input type Single ended Osc + Buffer Qenerator | 4 m m m m = &
Coupling DC Input 1 =
Resolution / Accuracy: 16-bit / 13-bit ; g
Sampling rate £, on 5 channels  Depending on the transducer : s
selectable per software: 4.883 kHz (typ.) input 5 ¢
6.975 kHz (typ.) =
9.768 kHz (typ.) 50-pin IS
13.951 kHz (typ.) D-Sub b
19.531 kHz (typ.) male
Example with TESA G121 73.95TkHz (on 5 channels) connector
Input level PCl-Bus
Input impedance 2kQ software-programmable
10 kQ
100 kQ . .
1OMO . Pin assignment
Sensor supply (sinus generator) 50- pin D-Sub male connector
Type Sinus differential (180° phase-shift)
Number of outputs: 2 Pin
Coupling AC
Programmed signals: BACK+ 1
output frequencyfp 2-20 kHz depending on the transducer gASEf g
(primary frequency) (50 kHz Knabel) osc+ 4
Output level 0sC- 5
Output impedance <0.1TQtyp. SVSVCRG NS g
> 30 kO typ. in shutdown mode CH1 8
Short-circuit current 0.7 A'typ. at 25°C with thermal protection PWRGND 9
CH4 10
- B e Bl e
Dlgltal /0 46 NC gg :VCVRGND 46| o®|13| PWRGND 13
Number of I/0 channels: 8 dig. inputs, 8 dig. outputs, 24 V 47 PWRGND 300 o ve |47 @ 141 NC 14
Optical isolation: 7000 V through opto-couplers i e 32 NC 43 [RAeled| 15|  PWRGND B
49 PWRGND 490 16| NC 16
Input current at 24 V: 11 mA typ. 50 NC 33 PWRGND| o 530 |17 PwraND 17
Max. input frequency: 5 kHz (inputs T to 7) ~J
Max. switching current at 24 V: 50 mA typ.
Input voltage: 0-30V . . . .
Output voltage: 530V Osc+/-:  Phase-shifted supply signal of the inductive transducers
Back+/-:  Return lines of the supply voltage for measuring the amplitude.
. T Actual value signal of the oscillator for the supply voltage.
EMC - EleCtromagnetlc Compatlblllty CHx: Transducer input and input number
The product complies with the European EMC directive. The tests were carried out by PWRGND: Ground
a certified EMC laboratory in accordance with the norm from the EN 61326 series (IEC
61326). The limit values as set out by the European EMC directive for an industrial
environment are complied with. The respective EMC test report is available on request. ADDI-DATA connection
Physical and environmental conditions PX901.26
Dimensions: 109 x 138 mm
System bus: PCl 32-bit 3.3/5 V acc. to spec. 2.2 (PCISiG)
Space required: 1 PCl slot for analog inputs, FB3702
1 slot opening for digital I/0 with FB3702
Operating voltage: +5V, =5 % from the PC; 24V external Digital I/0
Current consumption 990 mA typ. without load
(+ 5V from the PC):
Front connector: 50-pin D-Sub male connector connector  connector - PX3701-8
Additional connector: 16-pin male connector for connecting the dig. /0
Temperature range: 0 to 60 °C (with forced cooling) ST3701-8-KS “®-®
APCI-3702 a Tht I“O @
d // @@
- -®-®
D-Sub D-Sub
male female  Connectors 6 to 8
connector connector are not used
/ Ordering information
APCI-3702

Length measurement board, 16-bit, simultaneous acquisition 5 inductive transducers, LVDT, half-bridge.
Incl. technical description and software drivers.

Accessories for HB and LVDT transducer: Accessories:

PX3701HB-8: Connection box of the APCI-3702 FB3702: Ribbon cable for digital I/O

PX3701LVDT-8: Connection box of the APCI-3702 PX901-ZG: Screw terminal panel for digital I/0, for DIN rail
ST3701-8-KS: Shielded coaxial cable between APCI-3702 and ST010: Standard round cable, shielded, twisted pairs, 2 m

connection box PX3701-8
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Length measurement board, 16-bit,

16 or 8 inductive transducers,

LVDT, half-bridge

2<F 32-bit

Windows
64/32-bit drivers

LabVIEW™

218

With the length measurement board APCI-3701, you can
connect directly and acquire up to 16 half-bridge or LVDT

transducers. The calibration software “ConfigTools” guides

you through each step of the installation, beginning with
the selection of a transducer from a database including

more than 50 pre-calibrated transducers up to testing each

single channel.
Features

e PCl interface to the 32-bit data bus, 3.3V or5V

e Acquisition of 8 or 16 inductive transducers
(half-bridge, LVDT, Knabel)

® 16-bit resolution

e Sampling rate depending on the transducer:
APCI-3701-8/-16: from 2 to 20 kHz

* Measuring frequency programmable through software:

Standard version APCI-3701-8/-16: from 2 to 20 kHz
(50 kHz on request)

e Conversion triggered through software, digital input
or timer

e End of conversion through software and/or interrupt

e PCI-DMA access

¢ Onboard FIFO

e Sequence RAM

¢ 16 digital inputs and outputs, optically isolated, 24 V

e Connection of the transducer through an external box
PX3701-8 or -16. The box type depends on the trans-
ducer, please order separately.

e Software operation

e Automatic setting of the input levels (gain and offset)
acc. to the transducer sensitivity

¢ Tool for the individual calibration of the transducers
with transducer database

¢ Database for connecting/calibrating a large range of
industry-standard transducers (APCI-3701-8, or -16):
¢ Solartron e Tesa ® Marposs ® Schlumberger
¢ Peter & Hirt ® Mahr ¢ RDP ¢ Schaevitz
* SMPR Controle ¢ Knébel

Safety features
e Input filters

¢ Diagnostic function in case of short-circuits or
line break

Phone: +49 7229 1847-0 info@addi-data.com
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APCI-3701

Acquisition of 16 or 8 inductive
transducers

Half-bridge, LVDT, Knabel
16-bit resolution
16 digital inputs and outputs, optically isolated

Measurement of different transducer types

with the same board!

Applications

* Gear wheel control

* Gauge block

* Acquisition of sensor data
* Quality control

¢ Industrial process control
e Automatic parts control

* R&D Instrumentation

Software

ConfigTools (supplied with the board)

e Easy transducer calibration

o Step by step from the transducer selection up to testing
each single channel.

¢ Database with more than 50 pre-calibrated transducers

e Update of the APCI-3701 firmware

Standard drivers for:

e Linux

e 32-bit drivers for Windows 8 /7 / Vista / XP / 2000
¢ Signed 64-bit drivers for Windows 8/7 / XP

e Real-time use with Linux and Windows on request

Drivers for the following compilers and software
packages:

® Microsoft VC++ ® Borland C++ e Visual Basic ® Delphi
e LabVIEW e LabWindows/CVI

ADDIPACK functions:
Transducer ® Timer ¢ Digital input * Digital output

On request:
Further operating systems, compilers and samples

Driver download: www.addi-data.com, download menu

Connection box
for transducers

ADDI-DATA )A



PCI, analog - APCI-3701

Specifications \

Inputs for inductive transducers Simplified block diagram
— Wy
Channel features -~
Number -41-8]-T6] ___multiplexed | - Optica
Input type Single ended 8§E+ boffer .':°|_atl°2 - &
Coupling DC Inputs /
Resolution 24-bit 1-8 5
Sampling rate f. On 1 channel At primary frequency f; of g
4.883 kHz 5
6.975 kHz @
| ©
£ =f 9,768 kHz ghs g
13.951 kHz o 2
-pin o
19.531 kHz Db
. male
Ab n > 2 channels f, = primary frequency connector
f= t SP . Settling period 5 < SP < 255
° “sPxn fs here concerns all n channels PCl-Bus
Example with TESA GT21 On one channel £, =f; =13.951 kHz
Ab n > 2 channels f L 697.5 Hz for 4 channels . .
Sa Pin assignment
.S z .
fo=g g = 348.7 Hzfor 8 channels 50-pin D-Sub male connector (APCI-3701-16)
3 B khz_ 174.4 Hz for 16 channels
5x16 Pin Pin Pin
Input level 34 BACK+ & moxe [3¢[01Be |1 Backs 1
Input impedance 2 kQ software-programmable 35 BACK- 1o sk |3° 2 | BACK- 2
10)61 100k, 10 M 2o mo mlaegfle
Input ranges + 3V single ended 38 0se- 21 05C+ 130 lg® g5 | ose 3
Sensor supply (sinus generator) w9 pwrod 2 o0 (a9 e se s |osc 6
Type Sinus differential (180° phase-shift) 40 CHO 20 pwronn |40 e ® |7 |PwReND 7
- 41  PWRGND 1 |e 8 | CH1 8
Coupling AC oH 25 CH2 2 ol | Pwreno
i : o ote 26 PWRGND . Gl 9
Programmed signals: 43 PWRGND o) o 43 |e 10| cHa 10
Output frequencyfp 2-20 kHz depending on the transducer 44 CHe 26 pwiono |44 ] e @ |11 [PwReND 1
(primary frequency) (50 kHz Knabel) 45 PWRGND oo (e 22 O R }g CH7 12
Output impedance <0.1 Qtyp., > 30 kQ typ. in shutdown mode oy 30 PwrenD [ [ e ® | o FIRNO 18
Short-circuit current 0.7 A typ. at 25°C with thermal protection Be i 31 CHI 48 o |15 pwrcro 15
49 PWRGND gg E:VFAGND w0le® |6 CH13 16
Digital |/0 50 CH15 50 Q 17| PWRGND 17
Number of I/0 channels: 8 dig. inputs, 8 dig. outputs, 24V
Optical isolation: - 1000V through opto-couplers Osc+/-: Phase-shifted supply signal of the inductive transducers
I'\r;lnut Furrer}t at24 V'_ 2 ?If 1yp. Back+/-:  Return lines of the supply voltage for measuring the amplitude.
Max. mp_ttjth'requencv.t. 50 ZA n Actual value signal of the oscillator for the supply voltage.
Inaﬁ;( i:’r: ce.mq e 0_3?;\, - CHx: Transducer input and input number
putrange: PWRGND: Ground
Output range: 5-30V
EMC - Electromagnetic compatibility ADDI-DATA connection
The product complies with the European EMC directive. The tests were carried out by PX901-2G
a certified EMC laboratory in accordance with the norm from the EN 61326 series (IEC
61326). The limit values as set out by the European EMC directive for an industrial
environment are complied with. The respective EMC test report is available on request. FB3702
- . — . PX371-16
Physical and environmental conditions Digital /O
Dimensions: 140 x 99 mm ;8 :g
System bus: PCI 32-bit 3.3/5 V acc. to spec. 2.2 (PCISiG) @@
Space required: 1 PCl slot for analog inputs, ~@-@
1 slot opening for digital I/0 with FB3701 APCI-3701 or i@io
Operating voltage: +5V, + 5 % from the PC; 24V external ;Q;O
Current consumption APCI-3701-8: typ. 630 mA gg;g
(+ 5V from the PQ): APCI-3701-16: typ. 800 mA
Front connector: 50-pin D-Sub male connector connector connector
Additional connector: 16-pin male connector for connecting the dig. /0
Temperature range: 0 to 60 °C (with forced cooling)
/Orderlng information
APCI-3701

Length measurement board, 16-bit, 16 or 8 inductive transducers, LVDT, half-bridge, Knabel.
Incl. technical description and software drivers.

APCI-3701-8:  For 8 inductive transducers Accessories for half-bridge and LVDT transducer:
APCI-3701-16:  For 16 inductive transducers PX3701HB-8:  Connection box of the APCI-3701-8, 8 x half-bridge
APCI-3701-8-K:  For 8 Knébel inductive transducers PX3701HB-16:  Connection box of the APCI-3701-16, 16 x half-bridge
APCI-3701-16-K: For 16 Knébel inductive transducers PX3701LVDT-8: Connection box of the APCI-3701-8, 8 x LVDT
Accessories: PX3701LVDT-16: Connection box of the APCI-3701-16, 16 x LVDT

. - ST3701: Connection cable between APCI-3701 and
FB3702: Ribbon cable for digital IO Connection box PX3701
PX901-ZG: Screw terminal panel for digital I/0, for DIN rail
ST010: Standard round cable, shielded, twisted pairs, 2 m
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PClI BOARDS: SERIAL COMMUNICATION /

Modular serial interfaces

Large field of application

Serial products are still very popular and thus widespread in measurement
technology. They are mainly used for the parameterising of machines or
for data acquisition of measurement instruments or sensors. Examples are
barcode scanners, magnetic card readers, various types of sensors, counter
modules, speedometer modules, weighting devices, displays, CNC machines,
robots, PLC systems etc.

Flexible mode configuration

ADDI-DATA serial interfaces are based on a concept of a basic circuit

board and modules. For the 1-port, 2-port, 4-port or 8-port interfaces, the
following modules are available in standard or 20 mA current loop (TTY)
version: R$S323, RS422 and RS485. The modules can be freely combined.

Due to the modular structure, each interface can be configured as required.
Thus the hardware can be adapted optimally to your requirements.

No data loss
To guarantee a reliable data transfer, the baud rate (max. 1 MBaud) can be

adapted to the required frequency and, for higher transfer rates, a 128-byte

FIFO buffer is available.

Robust for a safe data transfer

In the industrial environment, potential differences can occur. Therefore,

each port of the ADDI-DATA serial interfaces is optically isolated from the
other ports. There is also an optical isolation on the PC side. For a reliable
data transfer, further protective measures have been implemented: EMC

protection such as ESD, burst and short-circuit protection.

Saving money with serial interfaces through retrofit

The serial interfaces of the APCI-7xxx-3 series are available over years in
order to secure your investment. They are suitable for retrofit projects with
sensors or devices with serial interfaces. You can thus keep on using your
sensors for a long time which means huge cost savings.

Application example for a 4-port serial interface

o (APCI-7500-3)
:.\ Modem
LLLLTTT TS
Port 4
RS232
isolated
Port 3
Embedded TTY
System Port 2 20 mA
™ coren
20 mA
Current
Loop
YOUR ADVANTAGES
= Flexible through modular set-up PRECISE
= Identified as COM port ADJLéithEg:TgF THE
= Optical isolation between the ports NO DATA LOSS
= Long-term availability
220 | Phone: +4972291847-0  info@addi-data.com ADDI-DATA ’
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Serial interfaces (base boards)

PCI, serial

Serial interfaces 1-port 2-port 4-port 8-port
Boards APCI-7300-3 APCI-7420-3 APCI-7500-3, APCI-7500-3/4C APCI-7800-3
32-bit data bus PCI5V/33V PCI5V/33V PCI5V/3.3V PCI5V/33V

Operating mode, configura-
ble through MX modules

RS232, RS485, RS422, 20 mA CL

RS232, RS485, RS422, 20 mA CL

RS232, RS485, RS422, 20 mA CL

RS232, RS485, RS422, 20 mA CL

Optical isolation

1000V, optional

1000V, optional

1000V, optional

1000V, optional

Can be configured as

standard interface v 7 v/ 7
Interrupts BIOS BIOS BIOS BIOS

FIFO memory 128-byte 128-byte 128-byte 128-byte
Remarks Common interrupt Common interrupt Common interrupt
Addressing

Through software BIOS BIOS BIOS BIOS

CcoM Free configuration Free configuration Free configuration Free configuration

Connection cable

For APCI-7500-3
ST075: 4 x 9 pin ,ST074: 4 x 25 pin

ST7809: 8 x 9 pin
ST7825: 8 x 25 pin

Page

222

222

222

222

Mode selectable through modules
For each interface, modules are available in the RS232, RS422, RS485 or 20 mA CL mode.
Please order the modules additionally to the selected base boards.

Modules for APCI-7300-3, APCI-7420-3, APCI-7500-3, APCI-7800-3 and CPCI-7500

Operating mode

RS232

RS422

RS485

20 mA CL

3

.;l.'I '_-;'r ;
MX232 MX485-G
Optical isolation 1000 V 4 v v v
Creeping distance 3.2 mm v v v v
Short-circuit protection v v v v
ESD protection v v v v
Burst protection v v v v v v v
Duplex Full Full Full Full Half Half Full
Max. Baud rate* 1MBaud 1MBaud 1MBaud 1MBaud 1MBaud 1MBaud 19.2 kBaud
. Optional RTS/CTS

Modem control signals v v (MX-422-PEP)
Autom. transmitter control v v
Current consumption 16 mA 1TmA 15 mA 5mA 15 mA 5mA 82 mA

* max 115.2 kBaud, optional up to 1 MBaud with crystal quartz adjustment (Quarz option)

Phone: +49 7229 1847-0
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1 to 8-port serial interface, RS232, RS422, RS485,
20 mA CL, modular mounting through modules

APC|-7500-3/4C

2<F 32-bit

Also for

PCIZ=>
EXPRESS"

see APCle-7xxx, page 154

Vi

Also for compactPc/™
See CPCI-7500, page 254

Windows
64/32-bit drivers

APCI-7500-3

APCI-7800-3

The APCI-7xxx-3 communication boards are configured by
inserting MX modules which the board identifies auto-
matically. The 1- to 8-port serial interfaces APCI-7xxx-3 can
be used as universal PCl boards in 3.3 V or in 5V systems,
and in PCl or PCI-X systems. The serial interfaces can be
configured through modules in the following modes:
RS232, RS422, RS485 (with or without optical isolation)
and 20 mA current loop (with optical isolation).

The MX modules with optical isolation allow a protection
up to 1000 V for the use in noisy environments where
earth loops can occur. The I/O lines are protected against
short-circuits, fast transients, electrostatic discharge and
high-frequency EMI. The interface is supported through a
128-byte FIFO buffer for sending and receiving data and
guarantees reliable operation at high transfer rates.

Features

e Asynchronous serial interfaces

e PCI33Vor5V

¢ Modular mounting through MX modules
1 socket for 1-port serial interface (APCI-7300-3)

2 sockets for 2-port serial interface (APCI-7420-3)
4 sockets for 4-port serial interface

(APCI-7500-3 and APCI-7500-3/4C)

8 sockets for 8-port serial interface (APCI-7800-3)

e Can be configured as RS232, RS422, RS485 with/without
optical isolation, 20 mA Current Loop (active, passive),
with optical isolation through separate MX modules

e Automatic addressing through BIOS

¢ Automatic module identification

* 128-byte FIFO buffer for sending and receiving data

* Programmable transfer rate

e 5,6, 7 or 8-bit character

e 1, 1% or 2 stop bits

e Parity: even, odd or none

e Automatic transmitter control for RS485 and
transmitter control through FIFO level

e Common interrupt

Safety features

e MX modules available with optical isolation 1000 V

¢ Creeping distance IEC 61010-1 (VDE411-1)

® Protection against fast transients (Burst)

e Short-circuit protection for RS422 and RS485

¢ Detection of false start bits

¢ Internal diagnostic possibility, break, parity,
overrun and framing error

222 | Phone: +49 7229 1847-0 info@addi-data.com
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APCI-7300-3 - 1-port serial interface
APCI-7420-3 - 2-port serial interface
APCI-7500-3 - 4-port serial interface
APCI-7800-3 - 8-port serial interface
RS232, RS422, RS485, 20 mA Current Loop

Free mode configuration for each port

through MX modules

With/without optical isolation 1000 V

128-byte FIFO buffer for each port

16C950 UART downward compatible
PCI3.3Vor5V

Applications

¢ Data acquisition e Industrial process control

e Direct connection to sensors

e Multi-user systems

¢ PLCinterface

e Multidrop applications

e Weighting devices, modem and printer control, etc.

Software drivers

A CD-ROM with the following software and programming
samples is supplied with the board.

Standard drivers for:

e Linux

e 32-bit drivers for Windows 8 /7 / Vista / XP / 2000
o Signed 64-bit drivers for Windows 8/7 / XP

® Real-time use with Linux and Windows on request

Drivers and samples for the following compilers and
software packages:

¢ Microsoft VC++

* Visual Basic ¢ Delphi

On request:
Further operating systems, compilers and samples.

Driver download: www.addi-data.com, download menu

Application example for APCI-7500-3

Modem
— N
-
‘s )
= Port 4
RS232

optically
isolated

Current
Loo

ETTY
20 mA
Current

Loop

ADDI-DATA ’A




PCI, serial — APCI-7xxx

MX modules
Operating mode RS232 RS422 RS485 20 mA CL

3

MX232 MX422-G MX422 MX485-G MX485 MXTTY
Optical isolation 1000 V v v v v
Creeping distance 3.2 mm v v v v
Short-circuit protection v v v v
ESD protection v v v v
Burst protection v v v v v v v
Duplex Full Full Full Full Half Half Full
Max. Baud rate 1MBaud 1MBaud 1MBaud 1MBaud 1MBaud 1MBaud 19.2 kBaud
. Optional RTS/CTS
Modem control signals v v (MX-422-PEP)
Autom. transmitter control v v
Current consumption 16 mA 1mA 15 mA 5mA 15 mA 5mA 82 mA
Specifications \ APCI-7300-3 / APCI-7420-3 / APCI-7500-3/4C / APCI-7500-3 / APCI-7800-3
Serial interface - 1-port, 2-port, 4-port, 8-port Safety features
Mode: RS232, RS422, RS485, 20 mA Current Loop Optical isolation: 1000 V (MX modules)
(active, passive) with or without optical isolation
__ through separate MX modules Physical and environmental conditions
Transmission mode: Asynchronous, full or half duplex (MX modules) . .
Addressing: Automatic through BIOS Dimensions: 151 x 99_mm / APCI-7800-3: 175 x 99 mm
Memory: 128-byte FIFO buffer for transmitter and receiver System bus: PCl 32-bit,
Transfer rate: Programmable up to 115.2 kBaud ___ 3.3 VI5V acc. to spec. 2.2 (PCISIG)
Baud rate up to 1 MBaud on request Space required: : 1Pdl SIOtD
Protocol: 5-, 6-, 7- or 8-bit character 1,17 or 2 stop bits Operating voltage: ] +5V, =5 % from the PC
Parity: Even, odd, none, mark, space Current consumption (without modules): 160 mA typ. / APCI-7800: 220 mA
Interrupt lines: Automatic configuration through BIOS Front connector: 9-pin D-Sub male connector (APCI-7300-3)
2 x 9-pin D-Sub male connector (APCI-7420-3)
_ ; hili 4 x 9-pin D-Sub male connector
EMC Elec.t romagnetlc Com'pa'f.I blllty . on separate bracket (APCI-7500-3/4C)
The pr_qduct complies with _the European EMC directive. The tests were carried out by 37-pin D-Sub male connector (APCI-7500-3)
a certified EN_IC_Iaboratow in accordance with the norm fro_m the EN 61326 series (IEC 78-pin D-Sub female connector (APCI-7800-3)
61326). The limit vaIue§ as set out by the European EMC d|rect|\{e forgn industrial Temperature range: 00 60 °C (with forced cooling)
environment are complied with. The respective EMC test report is available on request.

/Ordering information

APCI-7300-3 / APCI-7420-3 / APCI-7500-3 / APCI-7800-3

APCI-7300-3: 1-port serial interface (1 x 9-pin D-Sub)

APCI-7420-3: 2-port serial interface (2 x 9-pin D-Sub)

APCI-7500-3: 4-port serial interface (1 x 37-pin D-Sub)

APCI-7500-3/4C: 4-port serial interface incl. 4 x 9-pin D-Sub male connector on separate bracket (incl. ribbon cable)
APCI-7800-3: 8-port serial interface (1 x 78-pin D-Sub)

Each incl. technical description and software drivers.

MX modules: Please order the modules separately! Accessories

MX232-G: RS232 mode, optically isolated ST075: Shielded round cable, 37 to 4 x 9-pin (for APCI-7500-3)
MX232: RS232 mode ST074: Shielded round cable, 37 to 4 x 25-pin (for APCI-7500-3)
MX422-G: RS422 mode, optically isolated ST7809: Shielded round cable, 78 to 8 x 9-pin (for APCI-7800-3)
MX422-PEP:RS422 mode, optically isolated, with RTS/CTS ST7825: Shielded round cable, 78 to 8 x 25-pin (for APCI-7800-3)

MX422: RS422 mode

MX485-G: RS485 mode, optically isolated

MX485: RS485 mode

MXTTY: 20 mA Current Loop mode (active, passive), optically isolated
Option

Quarz: <1 MBaud transfer rate for RS232, RS422, RS485, TTY
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Motion control

for servo or stepper motors /

RoHS
-2002/95/EG.

2<F 32-bit

Windows
64/32-bit drivers

Customer-tailored
modifications

designed to suit your needs.

Hardware and software,
firmware, PLDs, ...
Contact us!

*Preliminary
product information

The board APCI-8008 for the PCl bus is used for the control
of up to 8 servo or stepper motor axes through a PC. With
this intelligent and flexible board, many control tasks from
simple to complicated can be realised.

The board has three stepping/direction output channels
(D/A channels, 16-bit). They are optically isolated from the
digital current supply and are used for the control of com-
mercially available power amplifiers connected as speed
controlling devices or current regulators.

Incremental encoders, SSI encoders and EnDat encoders as
well as end and reference switches can be connected to
each axis channel.

Digital PID filters with forward compensation and optional
Notch filters are also involved in the axis control.

The "open" controlling concept of the APCI-8008 is in-
tended in the first place for manufacturers of special-pur-
pose machines and users who need a flexible integration
as well as a CNC solution.

Features

Hardware/properties

Intelligent board based on a 64-bit RISC processor
Positioning of up to 3 axes either with servo or stepper
motors. Mixed operating of servo and stepper motors
possible. Up to 8 axes with slave board

Interface for commercially available power amplifiers
All input and output channels are optically isolated

A multiple-axis system can be realised by inserting
several APCI-8008 in the same PC.

2 Ethernet interfaces incl. one which can be used as an
EtherCAT interface.

Software

224 | Phone: +49 7229 1847-0
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Linear, circular, helical, spline and CAD interpolation
Point-to-point movement with independent control of
each axis

Function library for .NET, Pascal, C-Basic, Borland Delphi,
Borland C++, Visual Basic, Visual C++, LabVIEW
Programming through a PC application software or
stand-alone (a compiler similar to pascal is supplied with
the board)

The operating program can be easily adapted to specific
requirements using program modules supplied with the
board (e.g. GEAR, SCANNER, ELCAM)

info@addi-data.com

APCI-8008

For 3 servo or stepper motors
Onboard 64-bit RISC processor
Ethernet/EtherCAT interfaces
Incremental encoder, SSI or EnDat 2.2
16-bit analog output channels

Can be extended to a total of 8 axes

e User programs created with the compiler can be
processed automatically

e Multitasking: the board can simultaneously process up
to 4 user programs.

Applications

¢ Motion control and position measurement (e.g. optical
component measurement)

e Laser processing machines

e Bonding robots

e Water-jet cutting machines

e Tube bending machines

¢ Tube welding machines

e Component mounting machines (SMD)

¢ Fibreglass wrapping devices

¢ Handling systems for analysis technology

e Machines for contact lens production

¢ Stud welding machines

¢ Machines for processing dental prostheses

¢ Production quality control

¢ Cutting-to-length devices with flying saw

Software

Standard drivers for:

e Linux

e 32-bit drivers for Windows 8 /7 / Vista / XP / 2000
¢ Signed 64-bit drivers for Windows 8 /7 / XP

¢ Real-time use with Linux and Windows on request

Drivers and samples for the following compilers and
software packages:

¢ Microsoft C Lib. e Borland C Lib.

¢ Visual Basic ¢ Visual C++ * Delphi

e LabVIEW

Supplied with the board: McuWIN user interface

On request:
Other operating systems, compilers and samples

Driver download: www.addi-data.com/downloads

ADDI-DATA ’A



Specifications* \

APCI-8008
CPU system: 64-bit-RISC processor 333 MHz
RAM: 64 MB / Flash 32 MB (1 GB optional)

Data exchange with the PC:

Through PCl bus

Controller software:

PIDF (PID filters with forward compensation)

Interpolation:

2D .. 3D linear, 2D circular, 3D circular, 3D helix,
spline, asynchronous and synchronous interpolation
with secondary axes.

With OPMF-8008 all interpolations

2D .. 8D depending on the number of axes

Inputs for incremental encoders:

Diff. or TTL max. 16 MHz
Word length: 32-bit with sign
Short-circuit and line break protection

Inputs for SSI encoders:

Up to 32-bit, Gray / binary code,
variable frequency 30 kHz to 2 MHz

Inputs for EnDat:

EnDat 2.2 up to 4 MHz

Setpoint value outputs (servo):

4 D/A converters, 16-bit resolution, + 10V

Pulse outputs (stepper motors):

1 stepper signal (RS422) and 1 directional signal
(RS422) for each channel, pulse frequency up to 2 MHz

Isolated digital inputs:

16 inputs, 24V, as end, reference switch
or freely programmable

Isolated digital outputs:

8 channels, 24V / 500 mA, for releasing
the power amplifiers or freely programmable

Ethernet (option): 2 x Ethernet, 10/100 MBit
Interrupts: Through PCI BIOS
DMA: Bus master

Auxiliary voltage:

Safety

Optical isolation:

24V external for digital I/0, 5V, 1.TA

1000V

EMC - Electromagnetic compatibility

The product complies with the European EMC directive. The tests were carried out by
a certified EMC laboratory in accordance with the norm from the EN 61326 series (IEC
61326). The limit values as set out by the European EMC directive for an industrial
environment are complied with. The respective EMC test report is available on request.

Physical and environmental conditions

Dimensions:

175 x 106 mm

System bus:

PCl 32-bit 3.3/5 V acc. to spec. 2.2 (PCISiG)

Space required:

Board APCI-8008: 1 PCl slot
Slave board OPMF: 1 PCl slot
Cable FB8008: 1 slot opening

Operating voltage:

+5V £5 % from the PC

Front connector APCI-8008:
Front connector OPMF-8008:
Ribbon cable FB8008:

AXxis 1, 2, 3: 50-pin D-Sub male connector
Axis 4, 5, 6: 50-pin D-Sub male connector
Axis 7, 8: 50-pin D-Sub male connector

Temperature range:

0 to 60 °C (with forced cooling)

PCI, motion control - APCI-8008

Simplified block diagram

4 relays for Wy
- power amplifier
1 Status LEDs
] - — — -
=, Opto-T " Opfo-"y Q00 2 x ETHERNET &
(couplers,” couplers,
= 16 dig. inputs an 4 «
(S 8 dig. outputs, 24 V relays (1 . ze
1ISyp = = = = o = = inter- o3
= | face 5 g
155 4 analog outputs logic T®
o cooooo o &g
g o . 2 peri- © 2
£ ] Encoder interface RS 422, DC/DC | |pherals s
': 1 absolute or incremental connector| P L PCland sS
) i Ll system 2s
50-pin L] Isolation I controller | | &8
D-Sub - m mm mm mm o o - =
male 1

PCl bus

Pin assignment - 50-pin D-Sub male connector

Pin Pin Pin
34 Setpoint value 3 /step 3 1 | Setpointvalue 1/step 1 1
35 Setpointvalue 3 /step 3 15 cciboint value 2istep 2 2| Setpoint value 1/step 1 2
36 True value 3 1 i P2 136 3| True value 1 3
37 True value 3 21 True value 2 4 | Truevalue 1 4
38 True value 3 22 True value 2 5 | Truevalue 1 5
39 True value 3 23 True value 2 6 | True value 1 6
40 True value 3 /step 3 24 True value 2/step 2 7 | True value 1/step 1 7
41 True value 3 /step 3 25 True value 2/step 2 8 | True value 1/step 1 8
42 Dig. input 9 26 Dig. output 1 9 | Dig.input 1 9
43 Dig. input 10 > D‘g’ output 2 10 Dig. input 2 10
44 Dig. input 11 28 Dig. output 3 11| Dig. input 3 1
45 Dig. input 12 29 Dig. output 4 12| Dig. input 4 12
46 Dig. input 13 30 Dig. output 5 13| Dig. input 5 13
47 Dig. input 14 31 Dig output 6 14 Dig. input 6 14
48 Dig. input 15 32 Dig. output 7 15/ Dig. input 7 15
49 Dig. input 16 33 Dig. output 8 16| Dig. input 8 16
50 0V ext. for dig. KO : 17| +24V 17
ADDI-DATA connection

Example for an 8-axes system D-sub D-sub

APCI-8008: Standard 1 up to 3 axes female male

OPMF/8A: 5 axes, including 3 on the connector - connector

50-pin front connector and 2 on the FB8008 n ST8001 “ PX8001

connector for ribbon cable FB8008 50-pin | // ; y

==

Slave board
OPMF-8008

50-pin
APCI-8008

D-Sub
female
connector

connector

Al

PX8001

APCI-8008:

Incl. technical description, software drivers.
APCI-8008-STP: same as APCI-8008, only for stepper motors

Options: All options begin with OPMF-8008. Please complete with the

following option name:
-Basis:

Mezzanine board for the extension with

-Al16-4, -AO and -DIO (only up to 3 axes)
-4A-SRV/-4A-STP: 4th axis — 8 inputs and 4 dig. outputs in addition

-5A-SRV/-5A-STP:
-6A-SRV/-6A-STP:

5th axis — 16 inputs and 8 dig. outputs in addition
6th axis — 16 inputs and 8 dig. outputs in addition

For the option -7A and more the FB8008 cable is required
-7A-SRV/-7A-STP: 7th axis — 24 inputs and 12 dig. outputs in addition
-8A-SRV/-8A-STP: 8th axis — 24 inputs and 12 dig. outputs in addition

-Al16-4:

4 analog inputs (option available in single or

double, max. 8 analog inputs), 16-bit resolution.

-ETH:

Mezzanine board for the connection of 2 Ethernet

interfaces (Standard Ethernet / EtherCAT)

-DlO:

8 digital inputs and 4 dig. outputs, opt. isolated (option

available up to 3 times, max. 24 inputs and 12 outputs)

-AO:

Accessories:

FB-CAN:

FB-INTERBUS:

FB8008:

FB8008_50_25:

FBRELAY:

Ribbon cable between OPMF and 9-pin D-Sub male con-

/Ordering information

Motion control board for servo or stepper motors. 16 dig. inputs and 8 dig. outputs, 24 V, optically isolated.

nector with bracket for connecting the CAN bus.

Ribbon cable between OPMF and 9-pin D-Sub male connec-

tor with bracket for connecting the INTERBUS.

From the 1rst axis on for connecting the analog inputs
(option OPMF-8008-Al-16-4). Ribbon cable between OPMF

and a 50-pin D-Sub male connector with bracket.
On request with female connector.

From the 4th axis on for connecting the analog inputs
(OPMF-8008-Al16-4) or from the 7th axis on (OPMF/7;
OPMF/8) for connecting additional axes. Ribbon cable
between OPMF and D-Sub male connector on bracket and

the 25-pin D-Sub for the connecting the relays.

For releasing the relays

FBRELAY_9: Standard, 9-pin cable with bracket

OPT.CAN-8008:

1 analog output, option available up to 5 times

(max. 8 analog outputs)
(output is only free when the axis is not used)

CAN bus connection of the APCI-8008 (not CAN Open).

PX8001:
ST8001:

FBRELAY_25: more than 3 axes: 25-pin cable.
3-row terminal panel for DIN rail
Cable for connecting APCI-8008 and OPMF, 50-pin.

Phone: +49 7229 1847-0
Fax:

*Preliminary product information

info@addi-data.com
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Digital I/0 board, optically isolated,
32 digital inputs and outputs, 24V, for PC/104-Plus

*PC104-PLUS1500-EXT

64/32-bit drivers

=

LabVIEW™

L

LabWindows/CVI™

226 | Phone: +49 7229 1847-0
Fax:  +49 7229 1847-222

Features

e 2 programmable timers

Inputs

¢ 16 optically isolated digital inputs, 24V,
including 2 interruptible inputs

¢ Reverse voltage protection

e Allinputs are filtered

Outputs

¢ 16 optically isolated digital outputs, 11 V to 36 V

e Output current per channel 150 mA

¢ Timer-programmable watchdog for resetting
the outputs to “0”

e Diagnostic report through status register at short-
circuits, overtemperature, voltage drop or watchdog

¢ Interrupt triggered through watchdog, timer, error

e At Power-On, the outputs are reset to “0"

e Short-circuit current for 16 outputs ~ 2 A typ.

e Short-circuit current per output ~1.1 A peak

o Self-resetting fuse (electronic fuse)

¢ Overtemperature and overvoltage protection

e 24V power outputs with protection diodes and filters

e Output capacitors against electromagnetic emissions

e Ext. 24 V voltage supply screened and filtered

¢ Shutdown logic, when the external supply voltage
drops under 7 V

Safety features

e Optical isolation 1000 V

e Creeping distance IEC 61010-1

¢ Protection against fast transients (burst), overvoltage,
electrostatic discharge and high-frequency EMI

e Separate ground line for inputs and outputs

Protective circuit for the input channels

Peripherals | Board

24V I optical isolation
input 7] |
ey EMI filters .
| and Signal | |
overvoltage conditioning | // |
I protection
oV } | |
i
|

info@addi-data.com
www.addi-data.com

PC104-PLUS1500

16 digital inputs, 24V,
including 2 interruptible inputs

16 digital outputs, 24V, 150 mA/channel
Optical isolation 1000 V

Input and output filters

Watchdog, timer, counter

The outputs are reset to “0”at Power-0n

Applications

¢ Industrial I/O control

* PLC coupling

¢ Signal switching

¢ Interface to electromechanical relays
e Automatic test equipment

¢ ON/OFF monitoring of motors, lights...

Software drivers

A CD-ROM with the following software and programming
samples is supplied with the board.

Standard drivers for:

e Linux

e 32-bit drivers for Windows 8 /7 / Vista / XP / 2000
¢ Signed 64-bit drivers for Windows 8 /7 / XP

e Real-time use with Linux and Windows on request

Drivers and samples for the following compilers and
software packages:

¢ Microsoft CVC++ ® Borland C++

* Visual Basic ¢ Delphi

e LabVIEW e LabWindows/CVI

ADDIPACK functions
¢ Digital input e Digital output

e Watchdog ® Timer ¢ Counter

On request:
Further operating systems, compilers and samples.

Driver download: www.addi-data.com/downloads

Protective circuit for the output channels

PeripheralsI Board

24V J— optlca\ \solat\on

Output .I Filters
| and
overvoltage
| protection
oV

ADDI-DATA )
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PC104-Plus board, digital - PC104-PLUS1500

Specifications \

Digital inputs Simplified block diagram
Number of inputs: 16 (common ground acc. to IEC 1131-2) % 2
. ’ . : i1
including one input used as a counter input S 370 NHE
(channel 0) with ribbon cable FB104-1500,
Interruptible inputs: 2 (channel 2 and 3) 40-pin to 37-pin D-Sub male connector,
Optical isolation: through opto-couplers, 1000 V, from PC to peripheral B
Interrupt compare logic: OR mode (with fixed filter times) 1
Filters for interruptible inputs: 40 ps opical B3
Nominal voltage: 24V et
Input current at 24 V: Channel 0: 6 mA typ. oo
Channel 1-15: 3.9 mA typ. Controller
Logic input levels: U nominal: 24V .
UH max.: 30 V/current 6 mA typ. é _§
UH min.: 19 V/current 2 mA typ. = ti?”“”‘ <
UL max.: 14 V/current 0.7 mA typ. & Lo F =
UL min.: 0 V/current 0 mA typ. e ——
Maximal input frequency: Channel 0: 100 kHz (at 24 V) (L i
Channel 1-15: 5 kHz (at 24 V) T oy ="
INTD#| =
[e)
Digital outputs notused
Number of outputs: 16, optically isolated up to 1000 V
through opto-couplers
Output type: High-side (load to ground) acc. to IEC 1131-2 . . . .
Nonﬂ’inat,yfohage: 249\, g Pin assignment - 40-pin to 37-pin male connector
Supply voltage: 11Vupto36V
Current limit: 1.5 A'typ. per 8 channels /\
Output current/output: 150 mA typ. . FB104-1500
Short-circuit current/output 40-pin connector D-Sub connector
shutdown at 24 V,R_, < 0.1Q: 1.1 A (typ.) pulse current - ) -\ !
RDS ON resistance: 0.2 Q at 25 °C max Dig. input0 1mm2 ) Dig.inputl Dig. input! 20fe ®|1 | Dig inputd
Switch-on Tme (typ) 56 m - Dig. input2 3m W4 | Dig.input3 Dig. input3 21le ®|2 | Dig. input2
itch-on ti .): Dig. input4 5m W6 | Dig.inputs Dig. input5 ® |3 | Dig.inputd
Switch-off time (typ.): 75 ps Dig. input6 7 mm8 | Dig.input7 Dig. input7 gg : e |4 | Dig.input6
Overtemperature (shutdown): 135 °C (output driver) gig- input?O ommIi0 g\g-!ﬂputi Dig. input9 24| e : 2 3?9- ‘“P“I?O
. © ig. input 11 m m 12| Dig.inpu Dig. input11 25 ig. inpu
Temperature hysteresis: 10 °C (output driver) Do, input12 3@ | 14| Dig inputl3 Dig. i3 P4 :. 7 | big inpur12
Dig. input14 15 W W 16| Dig.inputl5 Dig. input15 27]e ®|8 | Dig.inputl4
EEr 24Vext. 7 mm 18| 24Vext 24V ext. 28|e @]9 | 24Vext
a ety Dig.input GND | 19 m m 20| Dig. output GND Dig. output GND 29| @ ® |10 | Dig. input GND
. . Dig. output0 21 m m 22| Dig. output! Dig. output1 30|@ ®| ! | Dig. output0
Shutdown logic: When the ext. 24 V'voltage drops below 7 V: Dig output2 23 m W 24| Dig output3 Dig, output3 ale e iz | vig oupu
. ] The OUTPUtS are switched off. Dig. output4 25 W W 26| Dig. outputs Dig. output5 32| @ ®| 13 | Dig. outputd
Diagnostics: Status bit or interrupt to the PC Dig. output6 27 W W 28| Dig. output? Dig. output? 33| e ®| 14 | Dig. output6
Timer1/Watchdog: T, 12-bit, time bases ps, ms, s Dig. output8 é? um gg Dig. output9 Dig. output9 34le : }2 Dig. output8
- - = Dig. output10 [} | Dig. output11 Dig. output11 35|e Dig. output10
TimerZ: . 1, 12:bit, time bases ps, ms, s Dig.output12 |33 W M 34| Dig. output13 Dig. output13 36| @ ®|17 | Dig. output12
Counter: 1, 16-bit, signal channel 0, Limit frequency 700 kHz Dig.outputl4 |35 m W 36| Dig. outputl5 Dig.output15 37| ®]18 | Dig. outputi4
Not connected |37 B M 38| Not connected N‘ 19| Not connected
EMC - Electromagnetic compatibility Not connected |39 M M 40] Not connected

The product complies with the European EMC directive. The tests were carried out by

a certified EMC laboratory in accordance with the norm from the EN 61326 series (IEC .
61326). The limit values as set out by the European EMC directive for an industrial ADDI-DATA connection
environment are complied with. The respective EMC test report is available on request.

. . o [
Physical and environmental conditions FRIOKIS00 - stonogsTont

PX901-DG

Dimensions: 90 x 96 mm 40-pin male connector, or PX 9000
System bus: PCI 32-bit 5V acc. to specification 2.1 (PCISIG) 2Zrow, 2.4 mm pattem

Mounting in: PC/104-Plus system

Operating voltage: +5Vor+3.3V, + 5 % from the PC

Current consumption:

+ 3.3V from PC 95 mA

+ 5V from the PC 45 mA

1/0-connector: 40-pin male connector (2-row, 2.54 mm grid)

Temperature range: 0 to 60 °C (with forced cooling)

-40 to +85 °C (with forced cooling), PC104-PLUS1500-EXT

/0rdering information

PC104-PLUS1500

PC104-PLUS1500: Digital I/0 board, optically isolated, 32 digital inputs and outputs, 24 V. Incl. technical description and software drivers.

PC104-PLUS1500-EXT: Digital I/0 board, optically isolated, 32 digital inputs and outputs, 24 V, extended temperature range. Incl. technical description
and software drivers.

Accessories

FB104-1500: Ribbon cable, 40-pin to 37-pin D-Sub male connector, 25 cm ST010: Standard round cable, shielded, twisted pairs, 2 m
PX901-D: Screw terminal panel, LED status display STO011: Standard round cable, shielded, twisted pairs, 5 m
PX901-DG: Screw terminal panel, ST010-S:  Same as STO10, for high currents (24 V supply separate)

LED status display, for DIN rail ST021: Round cable between FB104-1500 and PX 8500-G,
PX9000: 3-row screw terminal panel, shielded, twisted pairs, 2 m

for DIN rail, LED status display ST022: Round cable between PX 8500-G and PX 901-DG, shielded, 2m
PX8500-G: Relay output board for DIN rail, cascadable ST8500: Ribbon cable for cascading two PX 8500-G

Phone: +49 7229 1847-0 info@addi-data.com 227
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COMPACT PCI SERIAL BOARDS

CompactPel® serial

YOUR BENEFITS

m Fast data transmission rate:
up to 12 GB/s

m Star topology

m Standardized 19" technology
(IEEE 1101)

m All protocols available
on the connector

m Hybrid systems

Hybrid systems

More data - simply faster!

With its new serial data transfer, the new CompactPCl
Serial bus is especially interesting for developing new
high-performance systems in industrial environment.
It also opens up new fields of application.

ADDI-DATA now offers digital, analog and counter
boards for the new CompactPCI Serial bus technology,
in the tried-and-tested quality we always deliver.

Multiple data transfer options

What was not possible with the CompactPCl bus is now possible:

the extension boards can now be accessed via Ethernet, PCI Express,
SATA or USB. All protocols are available on the connector with equal
priority.

High immunity to interferences

The well-though concept of design and protective circuitry is the key
for the high immunity to interferences featured by the CompactPCl
Serial boards by ADDI-DATA. These boards are thus especially suited
for use in extreme industrial environment. They are resistant to vibra-
tion, acceleration and dirt while supplying reliable data.

Faster through FPGA

A FPGA component has a programmable logic on which you can save
your own algorithms in order to adapt the functionality of the PC board
to your requirements. This adaptation makes your PC board unique
and improves the performance of your applications. The onboard
algorithms reduce the cycle time of signal acquisition and regulation
tasks.

Most ADDI-DATA CompactPCl Serial boards are equipped with a FPGA
component. Use the full potential of your PC board hardware and soft-
ware resources and thus accelerate your processes.

Some housing manufacturers offer hybrid systems in which exist- READY FOR
ing applications can run with CompactPCl while new functions can HARSH INDUSTRIAL
be added using CompactPCl serial . This saves time and money and

allows for a smooth transition between these two technologies.

228 | Phone: +49 7229 1847-0 info@addi-data.com
Fax: +49 7229 1847-222  www.addi-data.com
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CompactPClI Serial boards

Digital Counter Analog
o < - — -
™ 0 — N ™
Lo Lo ~ — —
v - i N e
— — o ) —» -
20 20 20 20 20
v va oA oA va
ZO ZOo ZOo F) ZO
CompactPCl Serial bus v v v v v
FPGA v 4 v v v
Filter and protective circuits v v v v v
Optical isolation 1000V 1000V 1000V 500V 1000V
Digital, 24 V
12 (dependent
Input channels, 24 V 16 32 ¢ ependent on 4 4
function)
Output channels, 24 V 16 32 4 4 4
Output current per channel 500 mA (typ.) 500 mA (typ.) 500 mA (typ.)
2x 12 bittimer, | 2 12Dt timer 1x24bit timer | > X 16 bit time,
. 1 canbe used as a 3 x 16 bit counter,
Timer / Counter / Watchdog 1 can be used as a can be used as a ;
watchdo watchdog. watchdo 2 x 16 bit
9 3 x 32 bit counter 9 watchdog
Counter
Function modules 4
Functions
Incremental counter, SSI synchronous serial interface,
Counter/timer, Pulse acquisition, Frequency, Pulse width, Reprogrammable
Period duration measurement, velocity measurement, PWM,
BiSS-Master, digital inputs and outputs, ...
Input frequency up to 5 MHz
Signals TTL, RS422, 24V
Analog
q . 16 SE or 8 SE or
Analog inputs, 16 bit 8 diff 3 diff
Throughput (kHz) 100 100
Volt 0-10V 0-10V
ottage range £10V £10V
q x1, x10, x100,
Gain PGA x1, x2, x5, x10 1000
Trigger (software or 24 V) v/
Sequence RAM
Analog outputs 8 or 4, 16 bit 4,16 bit
0-10Vx10V v v
Software Current driver list on the web: www.addi-data.com
Page 230 232 234 236 238

Phone: +49 7229 1847-0
Fax:  +49 7229 1847-222
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Digital I/0 board, optically isolated,

32 digital inputs and outputs, 24V, for CompactPClI Serial /

|
/
/

PCIZ>>
Also for EXPRESS
See APCle-1532, page 118

Also for Pﬂ

See APCI-1500, page 146

Also for compactrc/™
See CPCI-1500, page 230

Also for PC/104-PLUS
see PC104-PLUS1500
page 214

Windows
64/32-bit drivers

B>

Features

Inputs

¢ 16 optically isolated inputs, 24 V
incl. 15 interruptible inputs

e Channel 0 can be used as a 16-bit counter input
(up to 100 kHz)

* Reverse voltage protection

e Allinputs are filtered

Outputs

¢ 16 optically isolated outputs, 11 to 36 V

e Output current per channel 500 mA

e Total current: 3 A typ. (fused through PTC resistor)

* Watchdog for resetting the outputs to “0”

* At Power-On, reset of the outputs to “0”

e Current limit: ~1.5 A per 8 channels (through PTC)

e Short-circuit current per output ~1.5 A typ.

o Self-resetting fuse (electronic fuse)

e Overtemperature and overvoltage protection

e 24V power outputs with protection diodes and filters

e Ext. 24 V voltage supply screened and filtered

e Shutdown logic, when the external supply voltage
drops below 7 V

Timer / Counter
e 2 timers (12-bit resolution)
e 1 timer can be used as watchdog

Safety features

e Optical isolation 1000 V

¢ Creeping distance IEC 61010-1

e Protection against fast transients (burst),
overvoltage, electrostatic discharge
and high-frequency EMI

e Separate ground line for inputs and outputs

Protective circuit for the input channels

LabVIEW™
Peripherals | Board
2
24V | ;)ptiial is_olatl)n
- input 'I_ EMI filters B . |
and Signal
| overvoltage conditioning 1 }'}-
LabWindows/CVI™ oy || Protection
. I | —
*Preliminary
product information |
230 | Phone: +49 7229 1847-0 info@addi-data.com
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NEW®

CPCls-1532 N/

CompactPCl Serial interface

16 digital inputs, 24V,

including 15 interruptible inputs

16 digital outputs, 24 V, 500 mA/channel
Optical isolation 1000 V

Input and output filters

Connection through industry-standard

D-Sub connector

Extended temperature range -40°C to +85°C

Applications

¢ Industrial I/O control

¢ PLC coupling

¢ Reading of encoder values for process control
¢ Signal switching

¢ Interface to electromechanical relays

¢ ON/OFF monitoring of motors, lights...

e Watchdog / timer

¢ Interface to machines

Software drivers

A CD-ROM with the following software and programming
samples is supplied with the board.

Standard drivers for:

e Linux

e 32-bit drivers for Windows 8 /7 / Vista / XP / 2000
¢ Signed 64-bit drivers for Windows 8 /7 / XP

e Real-time use with Linux and Windows on request

Drivers and samples for the following compilers and
software packages:

e MC.NET, C

On request:
Further operating systems, compilers and samples.

Driver download: www.addi-data.com/downloads

Protective circuit for the output channels

PeripheralsI Board

24V J_ optical isolation
Output .I— Filters
| and | |
overvoltage
| protection | / |
oV

ADDI-DATA )A



Specifications*\

CompactPCl Serial boards, digital - CPCls-1532

N
§
Digital inputs Simplified block diagram S
®
Number of inputs: 16 digital inputs, Q
(common ground channel 0 can be used as a 16-bit counter input &
acc. to [EC 1131-2) (up to 100 kHz) = %
Interruptible inputs: 15 channels (channel 1 to 15) 16 rTTTTh 16 -}g a 1Y
Optical isolation: 1000 V through opto-couplers, from PC to peripheral .d'\git?I — ! digital _:1 3 : FPGA _ §
Nominal voltage: 24V (CPCIs-1532), 12V (CPCls-1532-12V) nputs 1| inputs 1o control -2 LY
Input current: at24Vv at 12V (CPClIs-1532-12V) Pro- | Sty logic a
Channel 0 or 0-1: 6.6 mA typ. 3.2 mA typ. (11? o tective, d'1§t e o - Digital 10 S
Channel 1-15 or 2-16: 2 mA typ. 1.5 mA typ. gital  €—— circuits @ digital €= © - Watchdo =
Y outputs d outputs | ! & 9 S
Input frequency (max.): at24Vv at 12V (CPCIs-1532-12V) i ) f:"“ ; 1 s
Channel 0 or 0-1: 100 kHz 100 kHz iagnostic ilters , 15 £
output  €—— 2 s
Channel 1-15 or 2-16: 5 kHz 5 kHz ‘ | S S
Logic input levels: at24Vv at 12V (CPCIs-1532-12V) 37-pin. D-Sub | |
UH (max.): 30V 16V male connector 1 .Oﬁt"fal 1 [CPCls controller| >
UH (min.): 19V ov | = oo ‘ isolation , ]
UL (max.): 14V 6V
UL (min.): ov ov

Filters/protective circuit: Tnput filters, transil diode, RC filters, Z diode, opto-couplers

Pin assignment - 37-pin D-Sub male connector

Digital outputs

Number of outputs: 16 digital outputs Dig. input 1 zo(:‘ ; 3!9‘ ‘ﬂputg
Output fype: High-side {foad to ground) acc. to TECTT31-2 B:g: :ESE@ 5; B D:g: mgﬂm
Optical isolation: 1000 V (through opto-couplers), from PC to peripheral Dig. input 7 23| @ ®| 4 | Dig. input 6
Nominal voltage: 24V Dig. input 9 |24|e ® g gig. mpu: ?o
. Dig. input 11 25| @ ® 1g. Inpu
gupply vqltfig';e range: 11t036V Do ot 13 3¢l e o] 7 | big. input 12
urrent limit: 1.5 A per 8 channels (through PTC) Dig. input 15 |27] ¢ ®| 8 | Dig. input 14

Output current per output: 500 mA (typical) 24Vext. [28]e ®| 9|24 Vext.
Short-circuit current per output: 1.5 A (typ.) pulse current (Outputs) 0V ext. |29 @ ®]10 | (Inputs) O V ext.

hutd 24V.R_<0.1 Dig. output 1 |30] @ ®]11| Dig. output 0

shutdown at . \nad< 1Q Dig. output 3 |31| @ ® |12 | Dig. output 2
RDS ON resistance: max. 0.2 Q at 25 °C Dig. output 5 |32| ¢ ®|13 | Dig. output 4
Switch-on time: Tout = 0.5 A, Toad = resistance: 50 pis Dig. output7 |33/ 9 Jg 8:9' g‘::pﬁtg
Switch-off time: Tout = 0.5 A, Toad = resistance: 75 pis D.Dglgbatﬁgﬁ? gg : o6 Dig: OUtht 10
Overtemperature (shutdown): 135 °C (output driver) Dig. output 13 |36| e ®]17 | Dig. output 12
Temperature hysteresis: 15 °C (output driver) Dig. output 15 37.\:1 12 B!g. out?ut utl '

iagnostic outpu

Timer/watchdog
Timer: 2 X 12-bit timers, 1 up to 4095 ps, ms, s .

1 timer can be used as watchdog. ADDI-DATA connection
Safety Example 1 el

Connection of the inputs and outputs

Shutdown logic (V¢ diagnostic): When the ext. 24 V voltage drops below 7 V: 1
through screw terminal panel

The outputs are switched off.
For resetting the outputs to "0”
For all 16 channels at overtemperature of one channel

PX901-D

ST010/5T011

Watchdog:
Common diagnostics:

CPCls-1532

EMC - Electromagnetic compatibility '

The product complies with the European EMC directive. The tests were carried out

by a certified EMC laboratory in accordance with the norm from the EN 61326 series
(IEC 61326). The limit values as set out by the European EMC directive for an industrial
environment are complied with. The respective EMC test report is available on request.

D-Sub D-Sub
female male
connector connector

Example 2 [
. . AnA Connection of the inputs sz DY ﬁ
Physical and environmental conditions through screw terminal

149 x 99 mm panel PX901-DG D-sub
PCI Express according c ion of th comector
CompactPCl Serial specification PICMG CPCI-S.0 R1.0 onnection of the outputs

Tx CompactPCl Serfal slot through relay output board PX8500-G

+3.3V from PC

ST8500  D-Sub
cascadable _Mmale
=i 16 relays connector

Dimensions:
System bus:

PX901-D

Space required:
Operating voltage:

Current consumption: Inputs/outputs inactive 320 mA £ 10 %, typ. sT021
8 inputs/outputs active 400 mA + 10 %, typ. CPCIs-1532 B @
16 inputs/outputs active 470 mA + 10 %, typ. f osub bosub
Front connector: 37-pin D-Sub male connector female male  pxgs00

connector connector

Temperature range: from —40°C to +85 °C

/0rdering information

CPCls-1532
Digital I/0 board, optically isolated, 32 digital inputs and outputs, 24 V, for CompactPCl Serial. Incl. technical description and software drivers.

CPCls-1532: 16 inputs, 24 V, 16 outputs, 11-36 V, 1 counter ST010: Standard round cable, shielded, twisted pairs, 2 m
Accessories STO011: Standard round cable, shielded, twisted pairs, 5 m
PX901-D:  Screw terminal panel, LED status display ST010-S:  Same as STO10, for high currents
PX901-DG: Screw terminal panel, LED status display, for DIN rail ST021: RO_U”d cable_ betwee_n APCle-15x2 and PX8500-G,
PX9000:  3-row screw terminal panel for DIN rail, shielded, twisted pairs, 2 m

with LED status display ST022: Round cable between PX8500-G and PX901
PX8500-G: Relay output board for DIN rail, cascadable or PX9000, shielded, 2 m

ST8500: Ribbon cable for cascading two PX8500-G

*Preliminary product information

Phone: +49 7229 1847-0
Fax:  +49 7229 1847-222

info@addi-data.com
www.addi-data.com
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Digital I/0 board, optically isolated, 64 digital inputs

and outputs, 24 V, for CompactPCl Serial

/

PCIZ>
Also for EXPRESS
See APCle-1564, page 124

Also for P&’

See APCI-1564, page 150

Also for compactPc/™
See CPCI-1564, page 232

Windows
64/32-bit drivers

e

on request

=

LabVIEW™
on request

*Preliminary
product information

Features

Inputs

e 32 optically isolated inputs, 24V,
incl. 16 interruptible inputs

e Channels 0-2 can be used as 32-bit counter inputs
(up to 500 kHz)

* Reverse voltage protection

e Allinputs are filtered

Outputs

e 32 optically isolated outputs, 11 to 36 V

e Output current per channel 500 mA

e Total current: 3 A typ. (fused through PTC resistor)

e Watchdog for resetting the outputs to “0”

* At Power-On, reset of the outputs to “0”

e Current limit: ~1.5 A per 8 channels (through PTC)

e Short-circuit current per output ~1.5 A typ.

o Self-resetting fuse (electronic fuse)

e Overtemperature and overvoltage protection

e 24V power outputs with protection diodes and filters

e Ext. 24 V voltage supply screened and filtered

¢ Shutdown logic, when the external supply voltage
drops below 7 V

Timer / Watchdog / Counter

e 2 timers (12-bit), of which one can be used as
a watchdog

e 3 counter (32-bit)

Safety features

e Optical isolation 1000 V

e Creeping distance IEC 61010-1

e Protection against fast transients (burst),
overvoltage, electrostatic discharge
and high-frequency EMI

e Separate ground line for inputs and outputs

Protective circuit for the input channels
Peripherals | Board

24V optlcal |so|at|on

|
input H § |
EMI filters .
| and Signal
overvoltage conditioning
| protection
oV } -
(L

232 | Phone: +49 7229 1847-0 info@addi-data.com
Fax: +49 7229 1847-222  www.addi-data.com
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NEW
CPCls-1564 —

CompactPCl Serial interface

32 digital inputs, 24V,

including 16 interruptible inputs

32 digital outputs, 24 V, 500 mA/channel
Optical isolation 1000 V

Input and output filters

Connection through industry-standard

D-Sub connector

Extended temperature range -40°C to +85°C

Applications

¢ Industrial I/O control

¢ PLC coupling

¢ Signal switching

¢ Interface to electromechanical relays
e Automatic test equipment

¢ ON/OFF monitoring of motors, lights...
e Watchdog/timer

Software drivers

A CD-ROM with the following software and programming
samples is supplied with the board.

Standard drivers for:

e Linux

e 32-bit drivers for Windows 8 /7 / Vista / XP / 2000
¢ Signed 64-bit drivers for Windows 8 /7 / XP

e Real-time use with Linux and Windows on request

Drivers and samples for the following compilers and
software packages:

e CH#NET, C

On request:
Further operating systems, compilers and samples.

Driver download: www.addi-data.com/downloads

Protective circuit for the output channels

PeripheralsI Board

24V J— opt\cal |solat|on

Output .I Filters
| and
overvoltage
| protection
oV

ADDI-DATA )
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Specifications*\

Digital inputs

Number of inputs:
(common ground
acc. to IEC 1131-2)

32 digital inputs,
channel 0-2 can be used as 32-bit counter inputs
(up to 500 kHz)

Interruptible inputs:

16 channels (channel 4 to 19)

Optical isolation:

1000 V through opto-couplers, from PC to peripheral

CompactPCl Serial boards, digital - CPCls-1564

Simplified block diagram

Ribbon cable
supplied with the
board, 40-pin to
37-pin D-Sub male

32 digital
inputs

connector

Nominal voltage: 24V
Input current: Channel 0-3: 6.6 mA at 24V, typical 8 digital _
Channel 4-31: 2mA at 24V, typical outputs - i
Input frequency (max.): Channel 0-2: 500 kHz at24Vv 8 digital ' A
Channel 3-31: 5 kHz at24v outputs ro [[FPGA, o
Logic input fevels: UH (max.): 30V /3.1 mA, typical (channel 4-31) 8 digital %; o \c‘ug‘c PCls E
UH (min.): 19V /1 mA, typical (channel 4-31) outputs ! S |- Watchdog | controller g
UH (max.): 30V /11 mA, typical (channel 0-3) 8 digital § oyt S
UH (min.): 19V /3.4 mA, typical (channel 0-3) outputs -
UL (max.): 14V /0.1 mA, typical 37-pin B
UL (min.): 0V/0mA, typical CDE;%EC;';?'E

Filters/protective circuit:

Input filters, transil diode,
RC filters, Z diode, opto-couplers

Pin assignment - 37-pin D-Sub

male connector

Digital outputs
. Inputs Outputs
Number of outputs: 32 digital outputs A
Output type: High-side (load to ground) acc. to IEC 1131-2 Counterinput 1 [20[@ ®f 1 | Counter input 0 Dig. output 1 |20[@ @] 1 | Dig. output 0
- - — - Dig.input3 |21|e@ ®| 2 | Counterinput2 Dig. output3 |21|e @ 2 | Dig. output 2
Optical isolation: 1000 V (through opto-couplers), from PC to peripheral Dig. input5 | 22| e @] 3 | Dig. input 4 Dig.output 5 | 22| e @] 3 | Dig. output 4
T N i ®| 4 | Dig.input 6 ol 4 |Di itput 6
Normnal volsge 7V e HE L
Supply voltage range: 11t036V g.input 11| 25{ @ @] 6 | Dig-nput 10 Dig-ouput 11 |25[ @ 8f & Dig-output 10
— 3 ig. inpuf i ig. outpu
Current limit: 7.5 A per 8 channels (through PTC) St 1518 6] 8 | oig.input 14 3,‘3 e o] o] 8 | big.cutput 14
Output current per output: 500 mA (typical) oo |28 :: H e meewxé z [ e
Short-circuit current per output:  1.5A (typ.) pulse current Dig. input 17 |30 .: sz Big,mpu: lg Dig. output 17 |30 e :zw B\g ou:pu: 12
Dig.input 19 |31 Ig. Inpu Dig. output 19 31| @ ® g. outpul
RDS ON resi: ;h;tgowr;;to?vl R\nad< 01Q Dig. input 21 |32 :: 1[31 ng.mpu: %g Dligg %‘:(Tuuum 32 :: :i B\g ou:Dut %g
. Dig. 23 (33 ig. inpu 23 |33 Ig. outpul
- reS-IStance' : at - D:g.:ggztzs 34 :0 15 | Dig. input 24 B\S Eﬁi‘;ﬁizs 34 :0 15 | Dig. output 24
Switch-on time: lout =0.5A, load = resistance: 50 ps Dig. input 27 | 35| e @16 | Dig. input 26 Dig. output 27 |35 @ @16 | Dig. output 26
From o - - . Dig. input 29 | 36| e ®]17 | Dig.input 28 Dig. output 29 |36|e @17 | Dig. output 28
Switch-off time: |outo 0.5A, Ioaq resistance: 75 ps o 1513 s | bic.input 30 o o2 12513 alia | ic auun 0
Overtemperature (shutdown): 135 °C (output driver) \_8J'9 | 1ot comnected ) 19. | Diagnostic (at 24)
Temperature hysteresis: 15 °C (output driver)
Timer/watchdog ADDI-DATA connection
Timer: 2 x 12-bit, 1 x programmable as watchdog from 1 ps to Example 1:
4095 s - Connection of the inputs PX901-DG $T010/5T011 Ribbon cable
(ribbon cable) or Y delivered with
Safety - Chonnechtion of the outpluts PX9000 e DS psub the board
. . . through screw termina male emale 40-pi
Shutdown logic (V¢c diagnostic): When the ext. 24 v voltage drops below 7V, paneIgPX901—DG or PX9000 connector  connector o connector
the outputs are switched off. $T010/STO11 =1
Watchdog: For resetting the outputs to "0 PX901-DG D CEBAEED
Common diagnostics: For all 16 channels at overtemperature of one channel PX9000 koh R s .
D-Sul D-Su
R HH male female
EMC - Electromagnetic compatibility connector  connector

The product complies with the European EMC directive. The tests were carried out

by a certified EMC laboratory in accordance with the norm from the EN 61326 series
(IEC 61326). The limit values as set out by the European EMC directive for an industrial
environment are complied with. The respective EMC test report is available on request.

Physical and environmental conditions

PX8500-G

Example 2:

Connection of the outputs

with relay output board PX8500-G
cascaded in 32 relays

PX8500-G

Dimensions: 160 x 100 mm

System bus: PCT Express according sto22 GRscading with STE500 cofle
CompactPCl Serial specification PICMG CPCI-5.0 R1.0 DSub- s

Space r_equired: 1 x CompactPCl Serial slot connector ,@XZ = oo

Operating voltage: +12V 5% ST010/5T011 % comecor |8

Current consumption: in preparation S ‘a [g @ "

Front connector: 37-pin D-Sub male connector J Ssub” Dosub % 'E'i ’

Temperature range: from —40 °C to +85 °C = =

MTBF

In preparation

female mal
n

e
connector  connector PX8500-G

PX8500-G

CPCls-1564

Digital I/0 board, optically isolated, 64 digital inputs and outputs, 24 V, for CompactPCl Serial.
Incl. technical description and software drivers.

/Ordering information

)
5
S
S
g
S
S
S
s
)

Accessories STO010: Standard round cable, shielded, twisted pairs, 2 m
PX901-D:  Screw terminal panel, LED status display STO11: Standard round cable, shielded, twisted pairs, 5 m
PX901-DG: Screw terminal panel, ST010-S:  Same as STO10, for high currents

LED status display, for DIN rail ST022: Round cable between PX8500-G and PX901
PX9000:  3-row screw terminal panel or PX9000, shielded, 2 m

for DIN rail, with LED status display ST8500: Ribbon cable for cascading two PX8500-G
PX8500-G: Relay output board for DIN rail, cascadable

*Preliminary product information

Phone: +49 7229 1847-0
Fax:  +49 7229 1847-222

info@addi-data.com
www.addi-data.com
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Multifunction counter board, optically isolated,

fast counter inputs - programmable functions, for CompactPCl Serial /

PCI=>
Also for EXPRESS

See APCle-1711, page 128

Also for iRl
see APCI-1710
page 166

Also for compactrc/™

see CPCI-1710
page 234

Windows
64/32-bit drivers

el

on request

=

LabVIEW™

*Preliminary
product information

234 | Phone: +49 7229 1847-0
Fax:  +49 7229 1847-222
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CPCls-1711

Available functions: incremental counter, SSI Synchronous

Serial Interface, counter/timer, pulse acquisition, frequency,

pulse width, period duration, velocity measurement, PWM,
BiSS-Master, digital I/0, Sin/Cos, EnDat 2.2 ...

Function selection through software

Optical isolation

Inputs and outputs: RS422, TTL, 24V

Customised functions

Extended temperature range -40°C to +85°C

The board CPCls-1711 is a fast multifunction and multi-
channel counter board for CompactPCl Serial.

The strengths of this board are its wide range of applica-
tions and high precision and reliability in harsh industrial
environment.

With this board you can realise many different applica-
tions on the same hardware base. The board is supplied
with a pool of functions which provides the user with
maximum efficiency yet minimum space and parts requi-
rement. The functions are individually configured for
each channel through the supplied software. The flexible

programming facilities on this board allow many different

user applications to be quickly and easily developed and
reconfigured as further requirements arise. Thanks to the
FPGA board structure, further counting applications can
be realised through software adaptation. Contact us!

Features

e 32-bit data access

e RS422 driver 5 MHz (up to 20 MHz on request)

e With RS422/TTL input/output signals (CPCls-1711) or
24V input signals (CPCls-1711-24V)

e Four onboard function modules

Functions

¢ Incremental counter for the acquisition of incremental
encoders (90° phase-shifted signals)

e BiSS-Master (B and C mode)

e SSI Synchronous Serial Interface. The SSI function is an
interface for systems which allow an absolute position
information via serial data transfer.

e Counter/timer (82C54)

e Pulse acquisition

¢ Frequency measurement

e Pulse width modulation (PWM)

e Period duration measurement

e Velocity measurement

¢ Digital inputs and outputs

¢ Edge time measurement (ETM)

e Parallel interface

e Sin/Cos (1 Vss, 11 pAgs)

e EnDat 2.2

e Customised functions

Available channels on one function module

e 4 channels, programmable either as digital inputs or
outputs, optically isolated, RS422

¢ 3 channels, digital inputs, optically isolated, 24 V

¢ 1 digital power outputs, optically isolated, 24 V

info@addi-data.com
www.addi-data.com

Additional channels
e 28 TTL I/O, without optical isolation

Versions
Rs422/ 24V 5V 24V L
- | . .
1o inputs | inputs (outputs| 1/0
CPCls-1711 16 12 - 4 28
CPCls-1711-24V - 28 - 4 28
CPClIs-1711-5V-1 16 12 4 28

Safety features

e Creeping distance IEC 61010-1

e Optical isolation 1000 V

¢ Noise neutralisation of the PC supply

Applications

e Event counting
e Position acquisition
¢ Motion control
e Batch counting

Software drivers

A CD-ROM with the following software and programming
samples is supplied with the board.

Standard drivers for:

e Linux

e 32-bit drivers for Windows 8 /7 / Vista / XP / 2000
o Signed 64-bit drivers for Windows 8 /7 / XP

e Real-time use with Linux and Windows on request

Drivers and samples for the following compilers and
software packages:

* Microsoft VC++ * Borland C++ 5.01

On request:
Further operating systems, compilers and samples.

Driver download: www.addi-data.com/downloads

ADDI-DATA )A



CompactPCl Serial boards, counter - CPCls-1711

Specifications*\

Free programming of the functions

Customised functions

Signals

PWM (pulse width modulation, 2 x per module)

Acquisition of incremental encoders (1 x 32-bit or 2 x 16-bit)

Counter/Timer (3 counters similar to 82C54)
Pulse counter (4 x 32-bit counters per module)

Technical data CPCls-1711-24 V version

24V inputs (channels A to G).

This board version is intended for the

connection of 24 V encoders.

Only 24V signals can be connected to the inputs.

ETM (Timer interface for period duration measurement, edge time, ...)

Nominal voltage: 24VDC
Max. input frequency: 1 MHz (at nominal voltage) depending on the function
Logic input Tevels : Unominal: 24V
(Standard) UH max.: 30V
UH min.: 18V
UL max.: 16V
UL min.: ov

All functions using channels A, B, C, D as outputs cannot be used.
See the manuals of the functions!

L]

o SSI (max. 3 encoders per module)
L]

L]

e Chronos (chronometer)

e TOR (pulse counter with time slices, ...)
o Digital I/0 (8 1/0, 24V, TTL, RS422)
L]

o BiSS-Master (B and C mode)

L]

e TTL (TTL I/O without isolation)

o Parallel Interface

e EnDat2.2

e Sin/Cos

L]

Safety

Optical isolation:

Digital I/0 signals, TTL or RS422, 24V

Inputs

Differential inputs or outputs (A, B, C, D)

EMC - Electromagnetic compatibility

The product complies with the European EMC directive. The tests were carried out
by a certified EMC laboratory in accordance with the norm from the EN 61326 series

Differential inputs, RS422:

16 (can be used as inputs or outputs)

Nominal voltage: 3.3VDC
Common mode range: +12/-7V
Input sensitivity: 200 mV
Input hysteresis: 50 mV
Input impedance: 12 kQ

Terminal resistor:

120 Q (not supplied) Dimensions:

Max. input frequency:

(IEC 61326). The limit values as set out by the European EMC directive for an industrial
environment are complied with. The respective EMC test report is available on request.

PC system requirements
and environmental conditions

1000V

160 x 100 mm

CPCls-1711: 5 MHz (at nominal voltage)

System bus:
up to 20 MHz on request!

PCI Express according
CompactPCl Serial specification PICMG CPCI-5.0 R1.0

1 x CompactPCl Serial slot for digital I/0
1 x slot opening for TTL I/0 with FB1711

+12V, £5%

230 mA, £ 10 %

78-pin D-Sub female connector

50-pin D-Sub male connector

from —40 °C to +85 °C

Mass-related inputs, 24 V (E, F, G): Space required:
Number of inputs: 12
Nominal voltage: 24VDC Operating voltage:
Logic input Tevels: Unominal: 24V Current consumption:
UH max.: 30V Front connector:
UH min.: 19V Additional connector:
UL max.: 14v Temperature range:
UL min.: ov

MTBF

Maximal input frequency:

Outputs

Nominal voltage:

1 MHz (at nominal voltage) depending on the function

3.3VDC

Maximum output frequency:

5 MHz (diff. outputs)

Max. number of outputs:

16 (if they are not used as diff. inputs)

Digital outputs, 24 V (H)

Output type:

Number of outputs:

High-side (load to ground)
4

Nominal voltage: 24VDC
Supply voltage range: 4.75V to 30 VDC (via 24V ext. pin)
Maximum current: 90 mA per output /

270 mA total current limit (PTC)

Overtemperature:

165 °C (all outputs switch off)

In preparation

/Ordering information

CPCls-1711

Multifunction counter board, optically isolated, fast counter inputs — programmable functionality, for CompactPCl Serial.

Incl. technical description and software drivers.

CPCIs-1711:
CPCIs-1711-24V:
CPCls-1711-5V-I:

Option
Opt. 5V:

Accessories
PX8001:

3-row screw terminal panel with housing for DIN rail

Multifunction counter board, optical isolated
24 V instead of RS422 /TTL I/O (A, B, C, D)
5V inputs instead of 24 V (E, F, G)

Outputs 3.3 V instead of 24 V (HO, H1, H2, H3)

For the Sin/Cos function
EM-SINCOS-11pAPP: Extension module,

ST1711-50: Standard round cable, shielded, twisted pairs, 2 m,

78-pin male connector to 50-pin male connector

For the TTL /O function

EM-SINCOS-1VPP:

ST1711-50-37:

2 x 11 pApp inputs, 1 dig. output, 24 V
Extension module,

2 x 1 Vpp inputs, 1 dig. output, 24 V
Y-cable, round, shielded, twisted pairs,

ST370-16: Standard round cable, shielded, twisted pairs, 2 m 78-pin D-Sub male connector to 50-pin D-Sub male
FB1711: Ribbon cable (included in delivery) connector and 37-pin D-Sub male connector
PX901-2G: Screw terminal panel for DIN rail
*Preliminary product information
Phone: +49 7229 1847-0 info@addi-data.com 235

Fax:

+49 7229 1847-222 www.addi-data.com
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Multifunction board, optically isolated,

16 SE / 8 differential inputs, 4/8 analog outputs, 16-bit /

Cl>
Also for EXPRESS
See APCle-3121, page 134
Also for &l
see APCI-3120, page 180

Also for CompactPc/™
see CPCI-3120, page 238

64/32-bit drivers

.

on request

=

LabVIEW™

(V)

LabWindows/CVI™

*Preliminary
product information
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Fax:  +49 7229 1847-222

Features

Analog inputs

¢ 16 single-ended / 8 differential inputs

® 16-bit resolution

e Optical isolation 500 V

e Throughput: 100 kHz

e Inputranges: 0-10V, +10V, 0-5V, +5 V,
0-2V, 2V, 0-1V, £1V, 0-20 mA (option) freely
programmable through software for each channel

* Gain PGA x1, x2, x5, x10 freely programmable through
software for each channel

¢ DMA for analog data acquisition

e Overvoltage protection

e Input filters: 159 kHz

Analog acquisition

¢ One single channel, several channels, several channels
through scan list

¢ Automatic analog acquisition through cyclic timer
control

e Acquisition through scan list: up to 16 entries with gain,
channel, unipolar/bipolar

e Acquisition triggered through software, timer, external
event

e Trigger functions:
Software trigger or external trigger: the analog acquisi-
tion (single or sequence) is started through signal
switching from 0 V to 24 V at the digital input 0.

¢ Interrupt: end of single channel, end of multichannel,
end of scan list

Analog outputs

* 4 or 8 analog outputs, optically isolated 500 V

¢ Voltage or current outputs

¢ 16-bit resolution (15-bit for 0-10 V)

e Output voltage: +10 V, 0-10 V (through software)

e Output voltage after reset: 0 V

e Each output has its own ground line (without optical
isolation)

e Output current 5 mA max. for voltage outputs

e Current outputs: 0-20 mA,
min. load 10 Q, max. load 560 Q, at 20 mA

e EMI filters

Digital
e 4 digital inputs including 1 interruptible input
e 4 digital outputs, 24 V, optically isolated

Timer
e 2 timers, incl. 1 which can be used as a watchdog

info@addi-data.com
www.addi-data.com

NEW*

CPCls-3121

CompactPCl Serial interface

16 single-ended / 8 differential inputs, 16-bit
8/4 analog outputs, 16-bit

Optical isolation of inputs and outputs, 500 V
PCI-Express DMA, programmable gain
Trigger functions

8 digital I/0, 24V, isolated, timer, watchdog

Extended temperature range -40°C to +85°C

Safety features

e Optical isolation 500 V min.

¢ Creeping distance IEC 61010-1

¢ Overvoltage protection + 40 V, analog inputs
* Protection against high-frequency EMI

¢ Input filters: 159 kHz

¢ Noise neutralisation of the PC supply

Applications

¢ Industrial process control

¢ Industrial measurement and monitoring

e Multichannel data acquisition

¢ Control of chemical processes

¢ Factory automation

e Acquisition of sensor data, current measurement
e Laboratory equipment, instrumentation

Software drivers

A CD-ROM with the following software and programming
samples is supplied with the board.

Standard drivers for:

e Linux

e 32-bit drivers for Windows 8/ 7 / Vista / XP / 2000
¢ Signed 64-bit drivers for Windows 8/7 / XP

e Real-time use with Linux and Windows on request

Drivers and samples for the following compilers and
software packages:

e .NET

® Microsoft VC++ ¢ Borland C++

e Visual Basic ® Delphi

e LabVIEW e LabWindows/CVI

ADDIPACK functions
e Analog input ® Analog output ¢ Digital input

¢ Digital output ¢ Watchdog ¢ Timer

On request:
Further operating systems, compilers and samples.

Driver download: www.addi-data.com/downloads

ADDI-DATA )
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Specifications*\

Analog inputs
Number of inputs:

16 single-ended / 8 differential inputs or

8 single-ended / 4 differential inputs AD
Resolution: 16-bit - i
Optical isolation: 500 V through opto-couplers from PC to peripheral 165E/8 d‘;f; Low-pass | i?g’,‘;:i‘;,'n R 2
Input ranges: software-programmable for each channel 8 SE/ 4 diff. ' ilters 1 g - Dpfo<oupleis m m 8 &
0-10V, 10V, 0-5V, £5V,0-2V, =2V, 0-1V, = 1V, nputs | T 2 FPGA 9
(0-20 mA optional), AL S -Control logic 5]
freely programmable through software for each channel a‘;;gg é—’ ™ %
Throughput: T00 kHz outputs : = :§ . j S
Gain: Software programmable (xT, x2, x5, x10) ) B ' 3 7 CPCls
Relafive precision (INL): + 2 [SB max. (A/D converter) 37pin ' 3]s controller
Diff. non-finearity (DNL): + T [SB max. (A/D converter) connector et

Bandwidth (=3 dB):

Limited to 159 kHz with Tow-pass filter

Trigger:

Through software, timer, external event (24 Vinput)

Data transfer:

Data to the PC through FIFO memory,
1/0 commands, interrupt at EOC (End Of Conversion)
and EOS (End Of Sequence), DMA transfer at EOC

CompactPCl Serial boards, analog - CPCls-3121

Simplified block diagram

1
16-pin male connector

Pin assignment - 37-pin D-Sub male connector

" DIFF SE SE DIFF
Interrupts: End of conversion, at timer overrun, End of sequence WALIPRO ()AL iput0 |20 C‘ 1| @)Aninput8 | (+)An.inputd
(#)Aninput1  (H)Aninput1  [21|@ ® § ((+)):n mpmfo mﬁn mpmg
(#)Aninput2  (H)Aninput2  |22|e@® (+) An. input (+) An. input
Ana l‘og o Utp UtS (+)An.input3  (+)An.input3  |23|@ ® 2 H:n- input :; ((+)>£n mpu\77
()Aninput3  (+)An.input7 |24|@ ® (+) An. input ) An. input
Number of outputs: 8ord (VAninput2  (+)An.input6  [25|@ ®] 6 | ()An.input14 () An.input6
of 7 | (Animput1zs (A imput5
() A 1 i 26 (+) An. input n. input
Resolution: 16-bit Doty (e |3 :: RE TR
. - Anal GND 2 nalog input
Opticalisolation: 500V through opto-couplers et 2leslo o N }1
Output range: 0-T0V, + 10V switchable through software An. output 0 GND 30[e |11 Analog input GND
1 An. output 1 GND 31le @12 An. output 0
(0-20 mA optional) An_output 2 GND nfesln Ao auput |
. o 33 n. output
Overvoltage protection: + 15V o D Sleels An_output 3
- - 35|e ®[16 An. output 4
Max. output current / Toad: +5mA, 2kQ e oD Seleeli An.ouput 5
Short-circuit current: + 35 mA (short time) An. output 7 GND 37(e o]i8 An.output 6
Ql 19 An. output 7
Output voltage after reset: ov

Digital 1/0

Number of I/0 channels:

4 digital inputs, 4 digital high-side outputs, 24 V

Optical isolation:

1000 V through opto-couplers

1:The analog inputs have a common ground line
2: Each analog output has its own ground fine

Pin assignment - 16-pin male connector

Input current at 24 V: 10 mA typ.

Input range: 0-30V Dig. input 3- Dig. input 3+

Supply voltage: 8-32V Dig. input 2- Dig. input 2+

Max. switching current: 65 mA typ. Dig. input1- Dig. input 1+
Dig. input 0- Dig. input 0+

EMC - Electromagnetic compatibility 24V voltage supply High-side output 3 (24 V)
24V voltage supply

The product complies with the European EMC directive. The tests were carried out

by a certified EMC laboratory in accordance with the norm from the EN 61326 series
(IEC 61326). The limit values as set out by the European EMC directive for an industrial
environment are complied with. The respective EMC test report is available on request.

Physical and environmental conditions

Masse (dig. output)
Masse (dig. output)

High-side output 1 (24 V)

(
High-side output 2 (24 V)
(
High-side output 0 (24 V)

=
5
S
S
g
S
S
S
s
)

Dimensions: 160 x 100 mm
System bus: PICMG CPCI-S.0 R1.0
Space required: 1 x CompactPCl slot for analog /0
1 x slot opening for digital I/0 with FB3001

Operating voltage: +12V, +5%
Current consumption: 201 mA, £ 10 % FB3001
Front connector: 37-pin D-Sub male connector PX_BNC Digital 1/0
Temperature range: —40 °C to +85 °C olele
MTBF: in preparation 000

e00

000 CPCIs-3121

o0 0

0o =i

00

-

connector connector
/ Ordering information
CPCls-3121
Multifunction board, opt. isolated, 16 SE / 8 diff. inputs, 4/8 analog outputs, 16-bit, for CompactPCl Serial. Incl. techn. description and software drivers.
Versions Accessories
CPClIs-3121-16-8  Version with 16 SE / 8 diff. inputs, 8 analog outputs PX901-A: Screw terminal panel for connecting the analog I/O
CPClIs-3121-16-4  Version with 16 SE / 8 diff. inputs, 4 analog outputs PX901-AG: Same as PX901-A with housing for DIN rail
CPCls-3121-8-8 Version with 8 SE / 4 diff. inputs, 8 analog outputs PX_BNC: BNC connection box for connecting the analog I/0O
CPCIs-3121-8-4 Version with 8 SE / 4 diff. inputs, 4 analog outputs PX901-ZG: Screw terminal panel for connecting the digital I/O
ST010: Standard round cable, shielded, twisted pairs, 2 m

Options STO11: Standard round cable, shielded, twisted pairs, 5 m
Please indicate the number of channels FB3001: Ribbon cable for digital I/O with 3U bracket

Option SF:
Option DF:
Option PC:

Precision filter for 1 single-ended channel
Precision filter for 1 diff. channel

Current input 0(4)-20 mA for 1 channel

PC-SE: for single-ended PC-Diff: for differential

*Preliminary product information
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Multifunction board, optically isolated,
8 SE or 8 diff. inputs, 4 analog outputs, 24- b|t /

*Preliminary

The CompactPCl Serial board CPCls-3131 is a fast and

-
[N DEVELOPMENT*

CPCIs-3131-8-4

CompactPCl Serial interface

8 SE or 8 differential inputs

24-bit resolution, 250 kHz

4 analog outputs, 16-bit

8 digital I/0, optically isolated, 24 V

Extended temperature range

e Output voltage range:

highly-precise multifunction board. Each of the 8 inputs
has an own A/D converter, the resolution is 24-bit. On the
CPClIs-3131, not only the analog and digital part are opti-
cally isolated but also all analog channels are separated

0-10V, =10V,

0-5V, x5V

0-20 mA, 4-20 mA, 0-24 mA
e OQutput current: + 20 mA

Windows
64/32-bit drivers

from each other.

Further protective circuits complete the interference
resistance of the board and offer an excellent protection
for your application in the harsh industrial environment.
Please contact us for further information!

Features

CompactPCl Serial (PICMG CPCI-S.0 R1.0)

Analog inputs

8 SE/diff. inputs, optically isolated 1000 V

Optical isolation between channels 500 V

24-bit resolution

Throughput: max. 100 kHz, programmable for each
channel

Input voltage:

PGA unipolar bipolar
1 0-10V +10V

10 0-1V 1V
100 | 0-0.1V 0.1V
1000 | 0-0.01V +0.01V

Current inputs: 0-20 mA, software-programmable for
each channel

Gain PGA x1, x10, x100, x1000 software-programmable
for each channel

Analog acquisition

Different acquisition modes are available:

1) Simple Mode,  2) Scan Mode

3) Sequence Mode 4) Auto Refresh Mode
Onboard FIFO

PCl-Express DMA for analog data acquisition
MSI interrupt

Analog outputs

product information

238

Phone: +49 7229 1847-0

Fax:

+49 7229 1847-222

Simultaneous output through DMA

4 analog outputs, optically isolated

16-bit resolution, setup time 18 ps max.

(voltage in 10 V steps)

Output voltage after reset: 0 V

Each output has its own ground line (without optical
isolation)

info@addi-data.com
www.addi-data.com

¢ Short-circuit current: in preparation

24V digital I/0
e 4digital inputs, 24 V, optically isolated
¢ 4 digital outputs, 24 V, optically isolated

Timer / Counter / Watchdog
e 3/3/2,16-bit

Safety features

e Optical isolation 1000 V min.

e Optical isolation between analog inputs: 500 V

¢ Creeping distance IEC 61010-1

e Circuit part of the analog acquisition is separated from
the circuit part of the digital function

¢ Overvoltage protection

® Protection against high-frequency EMI

¢ Input filters

* Noise neutralisation of the PC supply

e Connection of the I/O signals via robust industry-
standard D-Sub connector

Software

Standard drivers for:

e Linux

e 32-bit drivers for Windows 8 /7 / Vista / XP / 2000
o Signed 64-bit drivers for Windows 8 /7 / XP

e Real-time use with Linux and Windows on request

On request:
Further operating systems, compilers and samples

Driver download: www.addi-data.com/downloads

ADDI-DATA )

SPIRIT OF EXCELLENCE



CompactPCl Serial boards, analog - CPCls-3131-8-4

Simplified block diagram
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Specifications* \
Analog inputs Digital I/0
Number of inputs: 8 differential inputs Number of inputs: 4 digital inputs, 24V
Resolution: 24-bit 1 input is programmable as counter input
Optical isolation: 1000 V through opto-couplers from PC to peripheral Number of outputs: 4 digital outputs (50 mA), 24V

500 V between channels Input range: 0-30V —logic ,0": 0-14V; logic ,1":19-30V
Voltage inputs: Each channel is freely programmable through software Optical isolation: 1000 V through opto-couplers from PC to peripheral

PeA “g'g’g'\jf blﬁ‘z)'j; EMC - Electromagnetic compatibility
10 01V _11 Vv The product complies with the European EMC directive. The tests were carried out by a
100 0-01V 01V certified EMC laboratory in accordance with the norm from the EN 61326 series (IEC 61326).
1000 0-001V +0.01V The limit values as set out by the European EMC directive for an industrial environment are
complied with. The respective EMC test report is available on request.

Current inputs: 0-20 mA (option) 0 0 angl
Throughput: max. 250 kHz, software-programmable for each channel PhySICal and environmental conditions
Trigger: through software, timer, ext. event (24 V input) Dimensions: 3U/4TE
Data transfer: Data to the PC through FIFO memory, System bus: PCI Express nach CompactPCl Serial Specification

Interrupt at EOC (End Of Conversion) PICMG CPCI-S.0 R1.0

DMA transfer at EOC Space required: 1 CompactPCl Serial slot for analog inputs,
Interrupts: End of conversion, end of timer, end of sequence 1 slot opening for digital I/0 with FB300x

Operating voltage: +12V, +5%

AnaloQ outputs Current consumption: in preparation
Number of outputs: 4 Front connector: 25-pin D-Sub male connector (analog input)
Resolution: 16-bit 9-pin D-Sub male connector (analog output)
Optical isolation: 1000 V through opto-couplers Additional connector: 50-pin D-Sub male connector for 8 digital I/0 through
Voltage and current outputs ribbon cable FB300x
Output range: 0-10V, 10V, 0-5V, 5V, Temperature range: from —40 °C to +85 °C

Option: 0-20 mA, 4-20 mA, 0-24 mA MTBF: In preparation
LSB: in preparation
Accuracy: 13,6-bit for voltage outputs

14-bit for current outputs
Read time: in preparation
Setup time: Output voltage, max.18 ps (in 10V steps)

Output current, typ. 15 pis (0 mA - 24 mA)
Max. output current: in preparation
Short-circuit current: in preparation
Output-voltage after reset: ov

/0rdering information

CPCIs-3131-8-4

Multifunction board, optically isolated, 8 SE or 8 diff. inputs, 4 analog outputs, 24-bit. Technical description, software drivers and monitoring program
included.

Accessories
FB300x: Ribbon cable for digital /0

*Preliminary product information
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COMPACT PCI BOARDS

Reliable and available in the
long term!

The CompactPCl bus is used particularly in applications
with vibrations and shocks. To assure the reliability

and longevity of a CompactPCl system it is important

to use interference-free CompactPCl boards which are
available in the long term - like the CompactPCl boards
by ADDI-DATA.

High interference resistance
The key to the high interference resistance of the ADDI-DATA
174 CompactPCl boards is the well thought-out concept of design and
””Mﬂﬂ”l’g protective circuits. Therefore our boards are predestined for tasks
in harsh industrial environments. They are resistant to vibrations,
accelerations or dirt and provide reliable and accurate data.

3 U version

ADDI-DATA CompactPClI boards are available in 3 U version.

6 U brackets enable an installation in a 6 U rack. The 3 U version has
been chosen because it is much more stable than longer boards. Thus
the CompactPCl boards are more resistant to shocks and vibrations.

READY FOR
HARSH INDUSTRIAL Faster through FPGA
ENVIRONMENT A FPGA component has a programmable logic on which you can save

your own algorithms in order to adapt the functionality of the PC
board to your requirements. This adaptation makes your PC board
unique and improves the performance of your applications. The on-
board algorithms reduce the cycle time of signal acquisition and regu-
lation tasks. Most ADDI-DATA CompactPClI boards are equipped with
a FPGA component. Use the full potential of your PC board hardware
and software resources and thus accelerate your processes.

HIGH PROTECTION
m Optical isolation from 500 V to 1000 V

» Separation of analog and digital signals Complete real-time system

e Combination of the PAC-system MSX-Box-CPCI

= Protection against short-circuits, and CompactPCl boards

vertemperature, overvol
NS, CIERENEE] e Compact and flexible

m Filters for the inputs and outputs * Stand-alone system (own CPU)

¢ Long-term availabilit
m Industry-standard D-Sub connectors 9 Y
Information about the MSX-Box-CPCl on page 20

240 Phone: +49 7229 1847-0 info@addi-data.com AD D | - DATA® ’
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CompactPClI

Serial Motion
Digital Counter Analog interfaces |
(base board)
>
[=]
™
o < o o o - - o <
o 0 — o N o o o o
o o o~ o -— o o Te) o
N N < @ N Y = *
o o o o o o 20 o o
a o o o a o o4 o o
o o (3} o o O Zo o o
32-bit CompactPCl bus 5V 33V/5V 5V 3.3V/5V 33V/5V 33V/5V 5V 33V/5V
FPGA v v v v v
Filters and protective circuits v v v 4 v v
Optical isolation 1000 V v v 4 v v optional
Digital, 24 V
12 (d di
Input channels, 24V 16 32 ¢ epending 4 4 4 24
on function)
Output channels, 24 V 16 32 4 4 4 4 12
Output current per output 500 mA (typ.) | 500 mA (typ.) | 500 mA (typ.)
Watchdog / Timer / Counter can be used as W(a;_c;ic:)og 3/312 be used as a be used as a
a watchdog watchdog watchdog
Counter
Function modules 4 1
Functions
Incremental counter, SSI synchronous
serial interface, counter/timer, pulse reprogramm- reprogramm- . 4
acquisition, frequency, pulse width, Pe- able able incremental
riod duration, velocity measurement, counters or SSI
PWM, BiSS master, digital inputs and
outputs, ...
Input frequency up to 5 MHz up to 5 MHz
Si l TTL, RS422, TTL, RS422,
'gnats 24V 24V
Analog
q . . 16/8 SE or 16/8 SE or
Analog inputs, 16-bit 16 SE/ 8 diff. 8/ diff. 8/ diff.
Throughput (kHz) 100 100 100
Volt 0-10V 0-10V 0-10V
otage range £10V £10V £10V
Gain1,2,5,10 v v v
FIFO (value)
Trigger (software or 24 V) v v v
Sequence RAM 4 v v
Analog outputs 4, 12-bit 8 or 4, 14-bit 4, 16-bit
0-10vVx10V v v
Settling time 15 ps 30 ps
Serial interfaces 4port
(base board)
Configuration of the operation R5232, R5422,
RS485, RS485,
mode through MX modules 20 mA CL
. 1 to 4 servo or
Motion Control Stepper motors
Software Current driver list on the web: www.addi-data.com
Page 242 244 246 248 250 252 254 256
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Digital I/0 board, optically isolated,
32 digital inputs and outputs, 24V Y4

CPCI-1500
16 digital inputs, 24V,

including 14 interruptible

16 digital outputs, 24 V, 500 mA/channel
Optical isolation 1000 V

Input and output filters

The outputs are reset to “0” at Power-0n
MTBF: 85150 hours at 45 °C

Timer, watchdog

Features Applications
e Can be inserted in PXI systems, e Industrial I/O control
with restricted functionality e PLC coupling
* 3 software-programmable timers e Acquisition of encoder data for process control
CompactPc/™ 32-bit e Connector and software compatible to digital I/0O ¢ Signal switching
boards APCI-1500/PA 1500 ¢ Interface to electromechanical relays
Also for e Monitoring program for testing and setting the board ¢ ON/OFF monitoring of motors, lights...
PCIZ> see APCle-1532 functions e Watchdog / timer
EXPRESS" page 118 e Machine interfacing
Inputs LI
Also for =Sl 3 p‘I6 optically isolated digital inputs, 24 V,
2225?221500 including 14 interruptible inputs Software drivers
* Reverse voltage protection
e Allinputs are filtered A CD-ROM with the following software and programming
samples is supplied with the board.
Outputs
URS-1500-6U ¢ 16 optically isolated digital outputs, 10 V to 36 V Standard drivers for:
6U bracket e Qutput current per channel 500 mA ¢ Linux
\ e Timer programmable watchdog for resetting e 32-bit drivers for Windows 8/ 7 / Vista / XP / 2000
\ the outputs to “0” ¢ Signed 64-bit drivers for Windows 8 /7 / XP
¢ Diagnostic report through status register at short- ¢ Real-time use with Linux and Windows on request
circuits, overtemperature, voltage drop or watchdog
¢ Interrupt triggered through watchdog, timer, error Drivers and samples for the following compilers and
¢ At Power-On, the outputs are reset to “0" software packages:
e Short-circuit current for 16 outputs ~ 3 A typ. * Microsoft VC++ ¢ Microsoft C
e Short-circuit current per output ~1.5 A typ. ¢ Borland C++ ¢ Borland C
o Self-resetting fuse (electronic fuse) e Visual Basic ® Delphi
-- e Overtemperature and overvoltage protection e LabVIEW e LabWindows/CVI ¢ DASYLab ¢ DIAdem
.. e 24V power outputs with protection diodes and filters
. e Output capacitors against electromagnetic emissions On request:
nglov_vs e Ext. 24V voltage supply screened and filtered Further operating systems, compilers and samples.
64/32-bit drivers e Shutdown logic, when the external supply voltage
drops below 5V Driver download: www.addi-data.com/downloads
4 * Programmable watchdog for resetting the outputs

in case of error

Safety features
J e Optical isolation 1000 V
E e Creeping distance IEC 61010-1
. ¢ Protection against fast transients (burst), overvoltage,
LabVIEW™  LabWindows/CVI™ electrostatic discharge and high-frequency EMI

e Separate ground line for inputs and outputs
DASYLab10

Data Acquisition System Laboratory
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Specifications \

Digital inputs

Number of inputs:

16 (common ground acc. to IEC 1131-2)

Interruptible inputs:

14 out of 16 digital inputs
IRQ line selected through BIOS

Optical isolation:

Through opto-couplers, 1000 V
from PC to peripheral

Interrupt compare logic:

AND and OR mode; OR priority

Nominal voltage: 24V

Input current at 24 V: 6 mA typ.

Logic input levels:

U nominal: 24V

UH max.: 30 V/current 9 mA typ.
UH min.: 19 Vicurrent 2 mA typ.
UL max.: 14 Vlicurrent 0.7 mA typ.
UL min.: 0 V/current 0 mA typ.
Signal delay: 70 ps (at 24 V)

Maximal input frequency:

Digital outputs

Number of outputs:

5 kHz (at 24 V)

16

Optical isolation:

Through opto-couplers, 1000 V

Output type: High-side (load to ground) acc. to IEC 1131-2
Nominal voltage: 24V

Supply voltage: 10V to 36V, min. 5V (via front connector)
Max. current for 16 outputs: 3Atyp.

Output current/output: 500 mA typ.

CompactPCl, digital - CPCI-1500

Simplified block diagram %
3
i S
16 Lo 16 ' )
digital e [ ' s
inputs 52 igita e = S
=g inputs — g “
L& . FPGA 2
16 L2 16 1S Control logic o]
digital ~e—— S e digital (—{& Watchdog [T
outputs LE outputs 12 Timer/counter ®
[ [ IRQ inputs =%
LE St s
- } | o
37-pin. D-Sub =N q -
male connector = [ _OptIC¢_3| ] PCl interface
[ isolation ,

Pin assignment - 37-pin D-Sub male connector

Dig. input 1

Dig. input 2 (20| @ ®
Dig. input 3

1
Dig.input 4 | 21| e @] 2
Dig. input 6 | 22| @ ®| 3 | Dig.input 5
Dig. input 8 | 23| @ @ 4 |Dig.input 7
Dig. input 10 | 24| @ ®| 5 | Dig. input 9
Dig.input 12 | 25| @ @ 6 | Dig.input 11
Dig.input 14 | 26| @ ®| 7 | Dig. input 13
Dig. input 16 | 27| @ @ 8 | Dig. input 15
24Vext. |28|@ @] 9 |24Vext
(Outputs) OV ext. | 29| @ @10 | (Inputs) 0V ext.
Dig. output 2 | 30| @ @11 | Dig. output 1
Dig. output 4 | 31| @2 | Dig. output 3
Dig. output 6 | 32| @ @13 | Dig. output 5
Dig. output 8 | 33| @ @14 | Dig. output 7
Dig. output 10 | 34| @ ®|!5 | Dig. output 9
Dig. output 12 |35| @ ®]16 | Dig. output 11
Dig. output 14 |36 | @ ® |17 | Dig. output 13

Short-circuit current/output
shutdown at24V,R_, <0.1Q: 15A

load
0.4 QO mlax.

RDS ON resistance:
l'out=0.5A, load = resistance: 120 ps

Switch-on time:
l'out = 0.5A, load = resistance: 60 s

Switch-off time:
170 °C (output driver)

Overtemperature:
Temperature hysteresis: 20 °C (output driver)

Safety

Shutdown logic: When the ext. 24 V voltage drops below 5 V:

The outputs are switched off.

Diagnostics: Short-circuits, overtemperature, status bit

or interrupt to the PC.

Timer: 3 (max. 10 kHz, 24V)

Watchdog: Timer programmable, 17 psup to 36 s
for switching off the outputs

EMC - Electromagnetic compatibility

The product complies with the European EMC directive. The tests were carried out by
a certified EMC laboratory in accordance with the norm from the EN 61326 series (IEC
61326). The limit values as set out by the European EMC directive for an industrial

environment are complied with. The respective EMC test report is available on request.

Physical and environmental conditions
Dimensions: 3U/ATE

System bus: CompactPCl 32-bit (5 V signal voltage)

Space required: 1 CompactPCl slot 3U

Operating voltage: +5V, £ 5 %, from the PC

Current consumption: 220 mA typ. + 10 %

Front connector: 37-pin D-Sub male connector

Temperature range: 0 to 60 °C (with forced cooling)

MTBF: 85150 hours at 45 °C

Dig. output 16 |37 | @ @®|!8 | Dig. output 15
\.‘19 Diagnostic output

ADDI-DATA connection

Example 1
Connection of the inputs and outputs
through screw terminal panels

ST010/5ST011 m ]
F Tk PX901-DG
CPCI-1500 // or PX9000
D-Sub DSub |
female male

connector connector

Example 2 PX901-DG  PX8500-G
- Connection of the inputs

through screw terminal panel PX901-DG
- Connection of the outputs

through relay output board PX8500-G 1

cascaded in 16 relays %

Cascading
with cable ST8500

7%

CPCI-1500
with 6U bracket

5'[;/21

D-Sub
female connector

CPCI-1500

[sica)
D-5ub =
male connector  PX8500-G

/Ordering information

CPCI-1500

Digital I/0 board, 32 digital inputs and outputs, optically isolated, 24 V. Incl. technical description, software drivers and monitoring program.

Option
URS-1500-6U: 6U bracket for mounting in 6U housing
Accessories

PX901-D: Screw terminal panel,

LED status display
PX901-DG: Screw terminal panel,

LED status display, for DIN rail
PX9000: 3-row screw terminal panel,

for DIN rail, LED status display

PX8500-G: Relay output board for DIN rail, cascadable

ST010:
STO11:
ST010-S:
ST021:

ST022:
ST8500:

Standard round cable, shielded, twisted pairs, 2 m
Standard round cable, shielded, twisted pairs, 5 m
Same as ST010, for high currents (24 V supply separate)
Round cable between CPCI-1500 and PX8500, shielded,
twisted pairs, 2 m

Round cable between PX8500 and PX901, shielded, 2 m
Ribbon cable for cascading two PX8500

Phone: +49 7229 1847-0
Fax:  +49 7229 1847-222
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Digital I/0 board, optically isolated, | _
64 digital inputs and outputs, 24V New!

CPCI-1564

32 digital inputs, 24V,
including 16 interruptible inputs, filtered

32 digital outputs, 24 V, 500 mA/channel, filtered
Optical isolation 1000 V
Watchdog, timer, 3 x 32-bit counter up to 500 kHz

The outputs are reset to “0 at Power-0n

Features Applications
e CompactPCl 3,3V or 5V ¢ Industrial /0 control ¢ PLC coupling
¢ Signal switching
Inputs ¢ Interface to electromechanical relays
CompactPc/™ 32-bit * 32 optically isolated digital inputs, 24 V, including e Automatic test equipment
16 interruptible and 3 counter inputs ¢ ON/OFF monitoring of motors, lights...
Also for ¢ Inputs organised in 4 groups of 8 channels, * Watchdog ¢ Machine interfacing
PCIZ=> see each group has its own ground line . .
EXPRESS" page 122 ¢ Reverse voltage protection
Also for B2CT « All inputs are filtered Software drivers
see page 150 Outputs A CD-ROM with the following software and programming
e 32 optically isolated digital outputs, 11 V to 36 V samples is supplied with the board.
Output current per channel 500 mA
¢ Watchdog for resetting the outputs to “0" Standard drivers for:
e At Power-On, the outputs are reset to “0” e Linux
URS-1500-6U ¢ Total current for 8 outputs 1.85 A e 32-bit drivers for Windows 8 /7 / Vista / XP / 2000
6U bracket e Electronic fuse ¢ Signed 64-bit drivers for Windows 8 /7 / XP
e Short-circuit current per output max. 1.7 A ¢ Real-time use with Linux and Windows on request

¢ Overtemperature and overvoltage protection
e 24V power outputs with protection diodes and filters

e Output capacitors against electromagnetic emissions Drivers and samples for the following compilers and
e Ext. 24V voltage supply screened and filtered software packages:
¢ Shutdown logic, when the external supply voltage e C#.NET, C

drops below 5V

On request:
Safety features Further operating systems, compilers and samples.
-- e Optical isolation 1000 V
.. e Creeping distance IEC 61010-1 Driver download: www.addi-data.com/downloads

e Protection against fast transients (burst), overvoltage,
electrostatic discharge and high-frequency EMI

¢ Interrupt started through counter, timer

e Separate ground lines for inputs and outputs

64/32-bit drivers

e
Connection principle of the outputs
CPCl board i Peripherals
« >l < >
—] 9,28 |
T F=->——————— +24V
Filters| ~ Poly- 1
and switch i 0
LabVIEW™ oer | 18 1 O0Y
on request volt- | 1118
age 20-27 X
brotec 3037 1 Device
tion 10,29 |
\

L | | Common
I

*Preliminary
product information
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Specifications*\

Digital inputs

Number of inputs:

32; 4 groups of channels with common ground:
Input: 0-7, 8-15, 16-23, 24-31

- 0-3: fast counter input, 500 kHz

- 4-19: interruptible inputs

Optical isolation:

Through opto-couplers, 1000 V

Nominal voltage 24V

(CPCI-1564): Digital inputs Counter inputs
Input current at 24 V: 4 mA typ. 10,5 mA typ.
Logic input levels:

UH max.: 30V

UH min.: 19V

UL max.: 14V

UL min.: oV

Digital outputs

Number of outputs: 32, optically isolated up to 1000 V

Output type: High side (foad to ground) acc. to IEC 1131-2
Nominal voltage: 24V (CPCI-1564); or 5V (CPCI-1564-5V)
Supply voltage: 11Vto 36V, min. 5V (via front connector)
Max. current for 8 outputs: 1.85A typ.

Output current/output: 500 mA max.

Short-circuit current/output

shutdownat24V,R_,=10mQ: max.1.7A

RDS ON resistance: 150 mQ typ.

Switch-on time: 40 ps typ.

Switch-off time: 470 ps typ.

Overtemperature (shutdown): 130 °C (output driver)

Temperature hysteresis:

Safety

Shutdown logic:

15 °C (output driver)

When the ext. 24 V voltage drops below 5 V:
The outputs are switched off.

Diagnostics: Pin 19: status bit or interrupt to the PC
Timer: 12-bit
Watchdog: 8-bit, timer-programmable from 20 msto 5's

in steps of 20 ms

EMC - Electromagnetic compatibility

The product complies with the European EMC directive. The tests were carried out by
a certified EMC laboratory in accordance with the norm from the EN 61326 series (IEC
61326). The limit values as set out by the European EMC directive for an industrial

environment are complied with. The respective EMC test report is available on request.

Physical and environmental conditions

Dimensions: 160 x 100 mm

System bus: CompactPCl 32-bit

Space required: 1 CompactPCl slot 3U (only at 3HE)
Operating voltage: +5V, £ 5 %, 3.3V from CompactPCl system

Current consumption:

395 mA + 15 mA typ.

Front connector:

37-pin D-Sub male connector for 32 dig. outputs
37-pin D-Sub male connector for 32 dig. inputs
(only 6HE)

Additional connector:

37-pin D-Sub male connector on separate
bracket for 32 digital inputs (only 3HE)

Temperature range:

—40 °C to +85 °C (with forced cooling)

32 digital
inputs

8 digital
outputs

8 digital
outputs

8 digital
outputs

8 digital
outputs

connector

CompactPCl, digital - CPCI-1564

Simplified block diagram

Ribbon cable supplied with the board,
40-pin to 37-pin D-Sub connector

Protective circuits and filters

~ ®
o=
e s e

e

Opto-couplers

- Control

]
!

ers

-

g

logic ] ?
-IRQ logic | 2 e
- Watchdog l%‘ 2
- Counter/ 19 ]
Timer LIS =]
b
¥ o
pal g
interface o

Pin assignment - 37-pin D-Sub male connector

Counter input 1

Example 1:

Dig. input 3
Dig. input 5
Dig. input 7
Dig. input 9

Dig. input 11

Dig. input 13

Dig. input 15

Dig. input 17
Dig. input 19
Dig. input 21
Dig. input 23
Dig. input 25
Dig. input 27
Dig. input 29
Dig. input 31

Inputs

Counter input 0
Counter input 2

Dig. input 4
Dig. input 6
Dig. input 8
Dig. input 10
Dig. input 12
Dig. input 14
GND 1

GND 2

Dig. input 16
Dig. input 18
Dig. input 20
Dig. input 22
Dig. input 24
Dig. input 26
Dig. input 28
Dig. input 30
Not connected

Outputs

Dig. output 1 20| @ ® Dig. output 0
Dig. output 3 |21|@ ® Dig. output 2
Dig. output 5 22| @ ® Dig. output 4
Dig. output 7 {23|@ @ Dig. output 6
Dig. output 9 24| @ ® Dig. output 8

Dig. output 10
Dig. output 13 [ 26| @ ® Dig. output 12

Dig. output 15 27| @ @ Dig. output 14
Nom. voltage ext. |28 @ ®] 9 | Nom. voltage ext.

o |29]e @]i0 | GND

Dig. output 17 |30 @ @' | Dig. output 16
Dig. output 19 |31| e @12
Dig. output 21 |32| @ @13
Dig. output 23 |33| @ @14
Dig. output 25 |34 e @15
Dig. output 27 (35| @ @16
Dig. output 29 36| @ ® |17
Dig. output 31 |37 @ @18

1
2
3
4
5
Dig. output 11 | 25| @ @ s
8
9

Dig. output 18
Dig. output 20
Dig. output 22
Dig. output 24
Dig. output 26
Dig. output 28
Dig. output 30
Diagnostic (at 24V)

ADDI-DATA connection

- Connection of the inputs

(ribbon cable)

- Connection of the outputs
through screw terminal panel
PX901-DG or PX9000

Example 2:

Connection of the outputs through
relay output board PX8500-G cascaded

in 32 relays

sto10/s1011 | M1
PX901-DG
A i or
Ribbon cable poup - Dsyb PX9000
delivered connector connector —
with the board rod
ST010/STO11 |g
P~ \ PX901-DG
| cper-1sea y P
P Sup  DSub PX9000
connector emale male —=
connector  connector
PX8500-G
I:IE
I
Cascade
ST022 with cable ST8500
D-Sub -
male (&
connector
i A
ST010/ST011 Bl connector |2
X1 x1
CPCI-1564 fDSu‘b/ b3 ‘m I
omector  connecior PX8500-G

/Ordering information

CPCI-1564

Digital I/0 board, 64 digital I/0, optically isolated, 24 V. Incl. technical description, software drivers

Accessories

URS-1564-6U: 6U bracket for mounting in 6U housing

PX901-D:
PX901-DG:
PX9000:
PX8500-G:
ST010:

Screw terminal panel

Screw terminal panel for DIN rail

3-row screw terminal panel

Relay output board for DIN rail, cascadable
Standard round cable, shielded, twisted pairs, 2 m

STO11:
ST010-S:
ST022:

ST8500:

Standard round cable, shielded, twisted pairs, 5 m
Same as ST010, for high currents (24 V supply separate)
Standard round cable between PX8500 and PX901,

shielded, 2 m

Ribbon cable for cascading two PX8500

Phone: +49 7229 1847-0
+49 7229 1847-222

Fax:

*Preliminary product information

info@addi-data.com
www.addi-data.com
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Multifunction counter board, optically isolated,
encoder, incremental counter, timer/counter, SSI, PWM, /

CompactPc!™ 32-bit

Also for

PC|> see
EXPRESS® page 128

Also for '-—ﬂ

see page 166

URS-1710-6U
6U bracket

Description of the
functions

see datasheet of the
APCI-1710 page 166

Windows

|

64/32-bit drivers

246
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LabVIEW™
DASYLab10

Data Acqursition System Laboratory

Phone: +49 7229 1847-0
+49 7229 1847-222

Fax:

The board CPCI-1710 is a fast multifunction and multi-
channel counter board for the CompactPCl bus.

The strengths of this board are its wide range of applica-
tions and high precision, speed and reliability for though
industrial applications. With this board you can realise
many different applications on the same hardware base.
The board is supplied with a pool of functions which are
individually configured for each channel through the sup-
plied software. The flexible programming facilities on this
board allow many different user applications to be quickly
and easily developed or reconfigured as further require-
ments arise. Thanks to the FPGA board structure, further
counting applications can be realised through software
adaptation. Contact us!

Features

e Can be inserted in PXI systems, with restricted
functionality

e 32-bit data access

e Counter component with 32-bit counting depth
and 5 MHz counting frequency

e Signals in TTL or RS422 mode, 24 V signals optional

e Four onboard function modules

e Reprogrammable functions

Functions (detailed description see APCI-1710)

e Acquisition of incremental encoders
(90° phase-shifted signals)

e Synchronous serial interface for systems allowing an
absolute position information through serial data
transfer

e Counter/timer (82C54)

e Pulse acquisition

¢ Frequency measurement

¢ Pulse width modulation / PWM

¢ Period duration measurement

¢ Velocity measurement

¢ Digital inputs and outputs

e Customised functions

Available channels for all four function modules

e 20 channels for digital inputs, optically isolated

¢ 8 channels, programmable either as digital inputs or
outputs, optically isolated

¢ 4 digital power outputs, optically isolated

info@addi-data.com
www.addi-data.com

CPCI-1710

Incremental counter, SSI synchronous serial
interfaces, counter/timer, pulse acquisition,
frequency, pulse width , period duration,
velocity measurement, PWM, digital inputs and
outputs, ...

Function selection through software

Optical isolation, MTBF: 54 287 hours at 45 °C
TTL, RS422, 24V

Customised functions

Available lines for each function module
8 lines are available for each function module

Versionen o " " " "

H B H

< - = = ° °
APCI-1710 16 12 - 4 -
APCI-1710-24V - 28 - 4 -
APCI-1710-5V-I 16 - 12 4 -
APCI-1710-5V-I-0 16 - 12 4 4

Safety features

e Creeping distance IEC 61010-1

* Optical isolation 1000 V

¢ Noise neutralisation of the PC supply

Applications

e Event counting ¢ Position acquisition
¢ Motion control e Batch counting e ...

Software

A CD-ROM with the following software and programming
samples is supplied with the board.

Standard drivers for:

e Linux

® 32-bit drivers for Windows 8 /7 / Vista / XP / 2000
¢ Signed 64-bit drivers for Windows 8 /7 / XP

e Real-time use with Linux and Windows on request

Drivers and samples for the following compilers and
software packages:

e NET

* Microsoft VC++  Microsoft C

e Borland C++ ¢ Borland C

* Visual Basic ¢ Delphi

e LabVIEW e DIAdem

On request:
Further operating systems, compilers and samples.

Driver download: www.addi-data.com/downloads

ADDI-DATA flg

SPIRIT OF EXCELLENCE



Specifications \

CompactPCl, counter - CPCI-1710

Free programming of the functions

32-bit or 16-bit acquisition of incremental encoders

Overtemperature protection (24 V outputs)

Acquisition of absolute encoders/SSI

Counter/timer

Chronos/TOR for frequency measurement

Activated: From approx. 150-170 °C (chip temperature)
Deactivated (automatically).: From approx. 125-140 °C (chip temperature)
Outputs (at overtemperature):  Outputs switch off

Protection against undervoltage
Outputs (at undervoltage):

(effective at V ext. <5 V):
All outputs switch off

Pulse acquisition

Chronos for pulse width modulation

Chronos for period duration measurement

TOR for velocity measurement

Digital I/0, 24 V, TTL, RS422

PWM

Signals

Inputs
Number of inputs:

Customised functions

Digital I/0 signals, TTL or RS422

20

Differential inputs or outputs

Differential inputs, 5 V:

8/16 (8 can be used as inputs or outputs)

Nominal voltage:

5VDC

Common mode range: +12/-7V
Max. differential voltage +12V
Input sensitivity: 200 mV
Input hysteresis: 50 mV
Input impedance: 12 kQ

Terminal resistor:

150 Q serial with 10 nF (typ.)

Signal delay:

120 nS (at nominal voltage)

Max. input frequency:

2.5 MHz

Mass-related inputs, 24 V (channels E, F, G):

Number of inputs: 12

Nominal voltage: 24VDC

Input current

at nominal voltage: 11 mA

Logic input levels: Unominal: 24V
UH max.: 30V
UH min.: 19V
UL max.: 15V
UL min.: ov

Signal delay: 120 ns (at nominal voltage)

Maximal input frequency: 1 MHz

Outputs

Nominal voltage: 5VDC

Switching characteristics of the outputs

(Vext. =24V, T =25 °C, ohmic load: 500 mA):
Switch ON time: 200 ps
Switch OFF time: 15 ps

Digital outputs, 5 V (option)

Output type: TTL
Number of outputs: 4
Nominal voltage: 5VDC

Switching characteristics of the outputs

(T'=25 °C, TTL load):

Switch ON time: 0.06 ps

Switch OFF time: 0.02 ps

Technical data for the option 24 V

24V inputs (channels A up to G).

This board version is intended for the connection

of 24V encoders. Only 24 V signals can be connected to
the input channels.

24VDC/10 mA

Nominal voltage:

Max. input frequency: 10 kHz

Logic input Tevels : Unominal: 24V

(Standard) UH max.: 25V
UH min.: 15V
UL max.: 1mv
UL min.: ov

Safety

Optical isolation: 1000V

EMC - Electromagnetic compatibility

The product complies with the European EMC directive. The tests were carried out by a
certified EMC laboratory in accordance with the norm from the EN 61326 series (IEC 61326).
The limit values as set out by the European EMC directive for an industrial environment are
complied with. The respective EMC test report is available on request.

Physical and environmental conditions

Dimensions: 3U/4TE

System bus: CompactPCl 32-bit (5 V signal voltage)
Space required: 1 slot

Operating voltage: +5V, £ 5 % from the PC

+24V ext. /10 mA

CPCI-1710: 877 mA typ. + 10 %

Front connector: 50-pin D-Sub male connector

Current consumption:

Maximum output frequency:

2.5 MHz (diff. outputs)

Max. number of outputs:

8 (if they are not used as diff. inputs)

Temperature range: 0 to 60 °C (with forced cooling)
MTBF: 54287 hours at 45 °C

Digital outputs, 24 V:

Output type: High-side (load to ground)

Number of outputs: 4

Nominal voltage: 24VDC

Range of the supply 10V up to 36 VDC (via 24 V ext. pin)
voltage:

Maximum current for 4 outputs:

2 A typ. (limited to the voltage supply)

Maximum output current:

500 mA

Short-circuit current/
outputat24V,R < 0.1 Q:

" Nast

1.5 A max. (output switchs off)

ON-resistance of the output
(RDS ON-resistance):

0.4 QO max.

Overtemperature:

170 °C (all outputs switch off)

ADDI-DATA connection

50-pin 50-pin
D-Sub D-Sub
CPCI-1710 female male

with 6U front panel

{option URs-1710.60) | O O connector -
PX8001
CPCI-1710 < // E

ST370-16

/0rdering information

CPCI-1710:

MX1710:

Options

Multifunction counter board, optically isolated, encoder, incremental counter, timer/counter, SSI, PWM.
Incl. technical description and software drivers.
Peripheral module for the board CPCI-1710. 2 modules are necessary for each CPCI-1710 board. Please order with the board!

URS-1710-6U: 6U bracket for mounting in 6U housing

Option 24V: 24V for differential inputs

Option 5V:

(channels A up to G, A and B for counter, | (index) and
UAS (error) signals)
5V outputs instead of 24 V (E, F, G)

Accessories
ST370-16: Shielded round cable, 2 m
PX8001: 3-row screw terminal panel, 50-pin, for DIN-rail mounting

Phone: +49 7229 1847-0
Fax:  +49 7229 1847-222

info@addi-data.com 247
www.addi-data.com
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Multifunction board, optically isolated,
16 SE or 8 diff. inputs, 4 analog outputs, 16-bit

CompactPC/™ 32-bit

Windows
64/32-bit drivers

*Preliminary
product information
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Phone: +49 7229 1847-0
Fax:  +49 7229 1847-222

The board CPCI-3009 is a fast multifunction and coun-

ter board for the CompactPCl bus. It is characterised by
flexible applications, high accuracy, speed and reliability in
severe industrial environments.

With this board you can put into practice a large range of
applications on the same hardware basis thanks to FPGA
technology. The board is supplied with a pool of functions
allowing a high efficiency on just one board. The func-
tions are programmed using the supplied software. You
can adapt the functions of the board to the requirements
of your application and change them as required. On
request, further counter applications can be adapted per
software thanks to the the FPGA. Contact us!

Features

e CompactPCl3.3Vor5V
e Can be inserted in PXI systems, with restricted
functionalities

Analog inputs

* 16 SE or 8 diff. inputs, optically isolated 1000 V

¢ Resolution: 16-bit

e Throughput: 100 kHz

e Voltage inputs: 0-10 V, 210V, 0-5V, £5V, 0-2V, £2 V,
0-1V, 1V, 0-20 mA (option) freely programmable
through software for each channel

e Gain PGA x1, x2, x5, x10 freely programmable through
software for each channel

e Version with input range 0-30 V (only SE inputs)

Analog acquisition
¢ Different input modes for the analog acquisition:
1) Simple mode
2) Scan modes
3) Sequence modes
4) Auto Refresh mode
e Onboard FIFO
e PCI-DMA for analog data acquisition

Analog outputs

¢ 4 analog outputs, optically isolated

® 12-bit resolution, setup time 15 ps typ

e Output voltage after reset: 0 V

e Each output has its own ground line
(without optical isolation)

e Output voltage range: - 10 Vto + 10V

e Output current: £ 5 mA

¢ Short-circuit current: = 20 mA

info@addi-data.com
www.addi-data.com

CPCI1-3009

16 SE or 8 diff. inputs

16-bit resolution, 100 kHz

Voltage and current inputs (optional)

4 analog outputs, 12-bit

Reprogrammable counter function module

8 optically isolated digital I/0, 24 V

24V digital 1/0
e 4 digital inputs, 24 V, optically isolated
e 4 digital outputs, 24V, optically isolated

Reprogrammable counter function module

* 32-bit data access

e Counter component with 32-bit width and 5 MHz
counting frequency, signals in RS422 mode

Functions:

¢ Incremental counter for the acquisition of incremental

encoders (90° phase-shifted signals)
e Chronos for frequency , pulse width and period
duration measurement
¢ Digital inputs and outputs, 24 V, TTL, RS422
Further functions on request:

e SSI synchronous serial interfaces. The SSI function is an
interface for systems which allow an absolute position

information via serial data transfer.
e Counter/timer (82C54)
e Pulse acquisition
e Velocity measurement
e PWM (Pulse Width Modulation)
e Customised functions

Timer/Counter/Watchdog
e 3/3/2, 16-bit

Safety features

¢ Optical isolation 1000 V min.

e Creeping distance IEC 61010-1

¢ Circuit part of the analog acquisition

is separated from the circuit part of the digital function

e Overvoltage protection + 40 V

e Protection against high-frequency EMI

¢ Input filters

* Noise neutralisation of the PC supply

¢ Connection of the I/O-signals via robust industry-
standard D-Sub connector

Software

Standard drivers for:

e Linux

e 32-bit drivers for Windows 8 /7 / Vista / XP / 2000
o Signed 64-bit drivers for Windows 8 /7 / XP

e Real-time use with Linux and Windows on request
On request:

Further operating systems, compilers and samples.
Driver download: www.addi-data.com/downloads

ADDI-DATA &%
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Specifications \

Analog inputs
Number of inputs:

16 SE or 8 differential inputs, 16-bit resolution

Optical isolation:

1000 V through opto-couplers from PC to peripheral

Voltage inputs:

software-programmable for each channel

CPCI-3009: 0-10V, £ 10V, 0-5V, £5V,0-2V, £ 2V, 0-1V,

+ 1V, 0-20 mA optional
CPCI-3009_30V: 0-30V

Gain: Software programmable (x1, x2, x5, x10)
Throughput: 100 kHz
Trigger: Through software, timer, ext. event (24 V input)

Data transfer:

Data to the PC through FIFO memory,
Interrupt at EOC (End Of Conversion),
DMA transfer at EOC

Interrupts:

Analog outputs
Number of outputs:

End of conversion, End of timer, End of scan

4, 12-bit resolution

Optical isolation:

1000 V through opto-couplers

Voltage outputs

Output range: -10Vto +10V (-1 LSB)
LSB: 4.8828 mV

Accuracy: 11-bit

Time to read: typ. 5 ps

Setup time: typ. 15 ps (at 10 V step)

Max. output current:

+ 5 mA (each output)

Short-circuit current:

max. = 20 mA (temporary)

Output voltage after reset:

ov

Counter components

Counting depth:

32-bit, counting frequency up to 5 MHz

Optical isolation

1000V

Free programming of the functions

For programming your function module
select one function from the list on the right.

Signals
Digital 1/0

Number of I/0 channels:

Digital 170, 24 V signals, TTL or RS422

4 digital inputs, 4 digital outputs (50 mA), 24V

Logical "0" level:

0-14V

Logical "1" Tevel:

19-30V

Optical isolation:

1000 V through opto-couplers from PC to peripheral

EMC - Electromagnetic compatibility

The product complies with the European EMC directive. The tests were carried out by
a certified EMC laboratory in accordance with the norm from the EN 61326 series (IEC
61326). The limit values as set out by the European EMC directive for an industrial
environment are complied with. The respective EMC test report is available on request.

Physical and environmental conditions

Dimensions:

3U/4TE

System bus:

CompactPCl 32-bit

Space required:

1 x CompactPCl slot for analog I/0, counter
1 x slot opening for digital I/0 with FB3001

Operating voltage:

+5V, £ 5 %, 3.3V from CompactPCl system

Current consumption:

790 mA, + 10 %

Front connector:

26-pin D-Sub female connector (analog 1/0)
15-pin D-Sub female connector (counter module)
Separ. 37-pin D-Sub connector for 8 dig. I/0 via FB3001

Temperature range:

0 to 60 °C (with forced cooling)
—30 °C up to +70 °C in preparation

CompactPCl, analog - CPCI-3009

Simplified block diagram

Digital i
/0 interface 1

connector

26-pin
D-Sub

P X&a]é{; Eui;?uké ]
(@x12b) T3

CompactPCl bus

,,,,,,,,,,,,,,,,, 1 PClI
Analog inputs | 2 control interface [
(16/8x 16-bit) 191 logic

connector

Reprogrammable function module
allows many different applications

The function module has numerous functions which can be programmed quickly and easily.
For the programming of your function module, choose one of the following

functions. If your application changes, just reprogram the function module and use another
function from the list below.

Select one of the following functions:

1 x 32-bit acquisition of incremental encoders
2 x 16-bit acquisition of incremental encoders
1 x Chronos/TOR for frequency measurement
1 x Chronos for pulse width modulation

1 x Chronos for period duration measurement
8 digital 1/0, 24V, TTL, RS422

Further functions on request:

3 x acquisition of absolute encoders/SSI
3 x counter/timer

4 x pulse acquisition

2 x TOR for velocity measurement

2 x PWM

2xETM

1 x SSI monitor

For a detailed description of the functions, please see
the data sheet of the board APCI-1710 on page 166

/Ordering information

CPCI-3009

Multifunction board, optically isolated, 16 SE or 8 diff. inputs, 4 analog outputs, 16-bit. Incl. technical description and software drivers.

Versions

CPCI-3009_30V: Same as CPCI-3009, only SE inputs, unipolar,
0-30 V input range

Options

Please specify the number of channels when ordering

URS-3009-6U:
Option SF:
Option DF:
Option PC:

6U bracket for mounting in 6U housing

Precision filter for 1 single-ended channel

Precision filter for 1 diff. channel (30Hz)

Current input 0(4)-20 mA for 1 channel

PC-SE: For 1 single-ended channel

PC-Diff: For 1 diff. channel (30 Hz)

Option CAL3009: Only for 32-bit operation system. On-site calibration of
the CPCI-3009. Do the fine adjustment fast and reliably and then save the
calibration report file.

Accessories
PX901-A: Screw terminal panel with transorb diodes
for connecting the analog I/0
PX901-AG: Same as PX901-A with housing for DIN rail
PX901-ZG: Screw terminal panel for connecting
the digital 1/0, for DIN rail
PX_BNC: BNC connection box for connecting the analog I/0O
ST3009-DZ: 15-pin HD D-Sub female to 37-pin D-Sub male connector
ST3009-A: 26-pin HD D-Sub female to 37-pin D-Sub male connector

FB3001: Ribbon cable for dig. I/0,
with 37-pin D-Sub male connector on 3U bracket
ST010: Standard round cable, shielded, twisted pairs, 2 m

Phone: +49 7229 1847-0
Fax:  +49 7229 1847-222
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Multifunction board, optically isolated,

16 SE or 8 diff. inputs, 8 analog outputs, 16-bit 7

/

_—

CompactPC/™ 32-bit

Also for PCI-Express
See APCle-3121, page 134

Also for 2l

See APCI-3120, page 180

URS-3120-6U
6U bracket
with FB3001

Windows
64/32-bit drivers

=

LabVIEW™

_

LabWindows/CVI™
DASYLab10

Data Acquisition System Laboratory

250

Phone: +49 7229 1847-0
Fax:  +49 7229 1847-222

Features

e Can be inserted in PXI systems, with restricted
functionality

Analog inputs

¢ 16 single-ended/8 differential inputs or
8 single-ended/4 differential inputs

® 16-bit resolution

Optical isolation 500 V

Throughput: 100 kHz

e Input voltage: 0-10V, 210V, 0-5V, 5V,

e 0-2V,+2V,0-1V, =1V, 0-20 mA (option)
freely programmable through software
for each channel

* Gain PGA x1, x2, x5, x10
freely programmable through software
for each channel

¢ PCI DMA for analog data acquisition

¢ Overvoltage protection

¢ Input filters: 159 kHz

Analog acquisition

¢ Single channel, several channels, several channels
through scan list

e Autom. analog acquisition through cyclic timer control

e Acquisition through scan list: up to 16 entries with gain,
channel, unipolar/bipolar

e Acquisition triggered through software, timer, external
event

e Trigger functions:
- Software trigger or
- external trigger: the analog acquisition (single or

sequence) is started through signal switching
from 0 V to 24 V at the digital input 0.

¢ Interrupt: End of single, End of multichannel, End of

scan list

Analog outputs
* 4 or 8 analog outputs, optically isolated 500 V
e Setup time 30 ps
* 14-bit resolution (13-bit for 0-10 V)
e Output voltage: +10 V, 0-10 V (through software)
e Output voltage after reset: 0 V
e Each output has its own ground line
(without optical isolation)
e Driver capacity: 5 mA/500 pF
e Short-circuit protection, EMI filters

Digital
e 4dig. inputs, 4 dig. outputs, 24 V, optically isolated

Timer
e 24-bit; as cyclic time counter or watchdog

info@addi-data.com
www.addi-data.com

CPCI-3120

16/8 single-ended or

8/4 differential inputs, 16-bit

8/4 analog outputs, 14-bit

Optical isolation of the inputs and outputs, 500 V
Automatic analog acquisition

Output voltage after reset 0V

MTBF: 75867 hours at 45 °C

Timer, watchdog

Safety features

Optical isolation 500 V min.

Creeping distance IEC 61010-1

Overvoltage protection + 40 V (analog inputs)
Protection against high-frequency EMI

Input filters: 159 kHz

Noise neutralisation of the PC supply

Applications

Industrial process control

Industrial measurement and monitoring
Multichannel data acquisition

Control of chemical processes

Factory automation

Acquisition of sensor data, current measurement,
pressure data

e Laboratory equipment, instrumentation

Software

Calibration tool (Option CAL3120): Do the fine adjust-
ment fast and reliably and save the generated calibration
report file. All you need is a highly precise calibration
source and a precise digital multimeter (not included in
the delivery content).

A CD-ROM with the following software and programming
samples is supplied with the board.

Standard drivers for:

e Linux

e 32-bit drivers for Windows 8 /7 / Vista / XP / 2000
¢ Signed 64-bit drivers for Windows 8 /7 / XP

e Real-time use with Linux and Windows on request

Drivers and samples for the following compilers and
software packages:

¢ Microsoft VC++ ¢ Microsoft C

e Borland C++ * Borland C

¢ Visual Basic  Delphi

e LabVIEW ¢ LabWindows/CVI ¢ DASYLab ¢ DIAdem

On request:
Further operating systems, compilers and samples.

Driver download: www.addi-data.com/downloads

ADDI-DATA ’A
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Analog inputs

Number of inputs:

16 single-ended / 8 differential inputs or
8 single-ended / 4 differential inputs

Resolution:

16-bit resolution

Optical isolation:

500V through opto-couplers from PC to peripheral

Input ranges:

Software-programmable for each channel
0-10V, £10V,0-5V, £5V,0-2V, 2V, 0-1V, = 1V,
0-20 mA optional

Throughput:

100 kHz

Gain:

Software programmable (T, 2, 5, 10)

Common mode rejection:

DC at 10 Hz, 90 dB minimum

Relative precision (INL):

+ T[SB (ADC)

Diff. Non-linearity (DNL):

+ 0.5 [SB (ADC)

Input impedance (PDA):

T0™ /710 nF single-ended,
102 Q//20 nF differential against GND

Bandwidth (=3 dB):

[imited to 759 kHz with Tow-pass filter

Trigger:

Through software, timer, ext. event (24 V input)

Data transfer:

Data to the PC through FIFO memory, I70 commands,
Interrupt at EOC (End Of Conversion) and EOS (End of
Scan), DMA transfer at EOC

Interrupts:

Timer
Time base of timer 2:

Analog outputs
Number of outputs:

End of conversion, End of timer, End of scan

24-bit; 50 ps

4or8

Resolution:

T4-bit resolution

Optical isolation:

500V through opto-couplers

Output range:

0-T0V, + T0V switchable through software

Setup time at 2 kQ3, T000pF: 10 ps (TOV step)
Overvoltage protection: + 12V

Max. output current / Toad: +5mA /500 pF 2kQ
Short-circuit current: +25mA

Output voltage after reset: oV

Digital 1/0

Number of I/0 channels:

4 dig. inputs, 4 dig. outputs, 24 V

Optical isolation:

1000V through opto-couplers

Input current at 24 V: 3 mA typ.
Input range: 0-30V
Output range: 5-30V
Max. switching current: TO mAtyp.

EMC - Electromagnetic compatibility

The product complies with the European EMC directive. The tests were carried out by
a certified EMC laboratory in accordance with the norm from the EN 61326 series (IEC

61326). The limit values as

set out by the European EMC directive for an industrial

environment are complied with. The respective EMC test report is available on request.

Physical and environmental conditions

Dimensions:

160 x 100 mm

System bus:

CompactPCl 32-bit (5 V signal voltage)

Space required:

T PCT slot for analog 170,
1 slot opening for digital 1/0 with FB3001

Operating voltage: +5V, 5%, 3.3V from CompactPCl system
Current consumption: 800 mA
Front connector: 37-pin D-Sub male connector

Additional connector :

T6-pin male connector for connecting the dig. I/0

Temperature range:

0 to 60 °C (with forced cooling)

MTBF:

75867 hours at 45 °C

;re SE/8 diff. optical [()D,geDrtCE,
8 SE/4 diff. isolation
inputs "Lit)\il\ltpiagsi‘ : T -

1 filters | [ FPGA
4or8 Ik 5 Control logic
analog ™ 1S Watchdog
outputs '@ DIA 1 Timer

it -( gk Sequence RAM
37-pin B ymmmmmmm-O FIFO
D-Sub ! o n
Connector Lo Digital I/0_je—

: m\: PCI controller

Pin assignment - 37-pin D-Sub male connector

CompactPCl, analog - CPCI-3120

Simplified block diagram

4 digital inputs, 4 digital outputs

DIFF SE SE DIFF
(+)An.input0  (+)An.input0 [20{@ ®| 1 | (+)An.input8 (+) An. input 4
(+) An. input 1 (+) An. input 1 21le®| 2 | (+)An.input9 (+) An. input 5
(#)An.input2  (+)An.input2 |22|@ ®| 3 | (+)An.input10  (+)An.input6
(+)An.input3  (+)An.input3 |23|@ ®| 4 | (+)An.input 11 (+)An.input 7
()An.input3  (+)An.input7  |24|@ ®| 5 | (+)An.input15 () An.input7
(VAn.input2  (+)An.input6 |25|@ ®| 6 | (+)An.input14 () An.input 6
()An.input 1 (+)An.input5 |26|@ ®| 7 | (+)An.input13 () An.input5
()An.input0  (+)An.input4  |27|@ ®| 8 | (+)An.input12 () An.input4
1 Analog input GND 28|e®|9 Analog input GND

{ Analog input GND 29|e ®|10 Analog input GND 1

An.output 0 GND 30|e ®|!! Analog input GND

An. output 1 GND 31 e ®|12 An. output 0

An. output 2 GND 32|e ®|13 An. output 1
»J  An-output 3 GND 33|e @14 An. output 2

An. output 4 GND 34|e ®|15 An. output 3

An. output 5 GND 35| @16 An. output 4

An. output 6 GND 36|e ®|17 An. output 5

An. output 7 GND 3710 ®|'8 An. output 6

\.‘ 19 An. output 7

1:The analog inputs have a common ground line
2: Each analog output has its own ground line

Pin assignment - 16-pin connector

Tmm?2
3mm4
Smmb
Tmm8

Dig. output O (:

Dig. output 0 (+ -)
Dig. output 1 (-)
)
)

(+)
Dig. output 1 (+)
Dig. output 2 (+) Dig. output 2 (
Dig. output 3 (+) Dig. output 3 (
Trigger/dig. input 0 (+) | 9 m m 10| Trigger/dig. input O (-)
Dig.input 1 (+) |11 m m 12| Dig. input 1 (-)
(+) |13 m m 14| Dig. input 2 (-)
(+) |15 = m 16| Dig. input 3 (-)

Dig. input 2 (+
Dig. input 3 (+

ADDI-DATA connection

PX901-ZG

ST010/STO11

i~

FB3001

Digital I/0

icpai-31203U

or

D-Sub
female male

D-Sub

CPCI-3120-6U

connector  connector

CompactPCl bus

/Ordering information

CPCI-3120

Multifunction board, optically isolated, 16 SE or 8 diff. inputs, 8 analog outputs, 16-bit. Incl. technical description, monitoring program and software drivers.

Versions

CPCI-3120-16-4 16 SE/ 8 diff. inputs, 4 analog outputs
CPCI-3120-16-8 16 SE / 8 diff. inputs, 8 analog outputs

CPCI-3120-8-4 8 SE / 4 diff. inputs, 4 analog outputs
CPCI-3120-8-8 8 SE / 4 diff. inputs, 8 analog outputs

Options: Please specify the number of channels when ordering

6U b
Preci
Preci

URS-3120-6U:
Option SF:
Option DF:
Option PC:

Option CAL3120: On
the CPCI-3120. Do the
calibration report file.

racket for mounting in 6U housing
sion filter for 1 single-ended channel
sion filter for 1 diff. channel (30 Hz)

Current input 0(4)-20 mA for 1 channel

PC-SE: For 1 single-ended channel
PC-Diff: For 1 diff. channel (30 Hz)
ly for 32-bit operation system. On-site calibration of
fine adjustment fast and reliably and then save the

Accessories

PX901-A:

PX901-AG:
PX901-ZG:
PX_BNC:
ST010:
STO11:
FB3001:

Screw terminal panel with transorb diodes,
for connecting the analog I/0
Same as PX901-A with housing for DIN rail

Screw terminal panel for connecting the digital I/0, for DIN rail

BNC connection box for connecting the analog I/0O
Standard round cable, shielded, twisted pairs, 2 m
Standard round cable, shielded, twisted pairs, 5 m
Ribbon cable for digital I/O, with 37-pin D-Sub
male connector on 3U bracket

Phone: +49 7229 1847-0
Fax:  +49 7229 1847-222

info@addi-data.com
www.addi-data.com
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Analog input board, optically isolated,
16 SE or 8 diff. inputs, 12-bit

CompactPC/™ 32-bit

Also for PCI-Express

See APCle-3021, page 134

Also for 2l

See APCI-3001, page 190

64/32-bit drivers

=

LabVIEW™

gi.\}:
LabWindows/CVI™

DASYLab10

Data Acquisition System Laboratory

252

Features

Can be inserted in PXI systems, with restricted
functionality

Monitoring program for testing and setting the board
functions

Analog inputs

16 single-ended/8 differential inputs or

8 single-ended/4 differential inputs or

4 single-ended inputs

12-bit resolution

Throughput: 100 kHz

Input voltage: 0-10V, + 10V, 0-5V, £ 5V, 0-2 V,
+2V,0-1V, 1V, 0-20 mA (option) freely programm-
able through software for each channel

Gain PGA x1, x2, x5, x10 freely programmable through
software for each channel

PCl DMA for analog data acquisition

Analog acquisition

Single channel, several channels, several channels
through scan list
Autom. analog acquisition through cyclic timer control
Acquisition through scan list: up to 16 entries with gain,
channel, unipolar/bipolar
Acquisition triggered through software, timer, external
event
Trigger functions:
- Software trigger or
- external trigger: the analog acquisition (single or
sequence) is started through signal switching
from 0 V to 24 V at the digital input 0.
Interrupt: end of single channel, end of multichannel,
end of scan list

Digital

4 digital inputs, 24 V, optically isolated
4 digital outputs, 24 V, optically isolated

Timer

24-bit
Timer 2 as cyclic time counter

Safety features

Phone: +49 7229 1847-0
Fax:  +49 7229 1847-222

Optical isolation 500 V min.
Creeping distance IEC 61010-1
Overvoltage protection + 40 V (analog inputs)

info@addi-data.com
www.addi-data.com

CPCI-3001

16/8/4 single-ended or 8/4 differential inputs
12-bit resolution

Optical isolation 500 V

100 kHz throughput

Automatic analog acquisition

Trigger functions

MTBF: 75867 hours at 45 °C

Graphical display of the measured data

® Protection against high-frequency EMI
e Input filters: 159 kHz
¢ Noise neutralisation of the PC supply

Applications

¢ Industrial process control

¢ Industrial Measurement and monitoring
e Multichannel data acquisition

e Control of chemical processes

e Factory automation

* Acquisition of sensors

e Laboratory equipment

e Current measurement

* Instrumentation

Software

A CD-ROM with the following software and programming

samples is supplied with the board.

Standard drivers for:

e Linux

e 32-bit drivers for Windows 8 /7 / Vista / XP / 2000
¢ Signed 64-bit drivers for Windows 8/7 / XP

e Real-time use with Linux and Windows on request

Drivers and samples for the following compilers and

software packages:

* Microsoft VC++  Microsoft C

e Borland C++ ¢ Borland C

e Visual Basic ® Delphi ® Turbo Pascal
e LabVIEW e DASYLab ¢ DIAdem

On request:
Further operating systems, compilers and samples.

Driver download: www.addi-data.com/downloads

ADDI-DATA &%

SPIRIT OF EXCELLENCE

A



Specifications \

Analog inputs

Number of inputs:

16 single-ended/8 differential inputs
8 single-ended/4 differential inputs or
4 single-ended inputs

Resolution:

12-bit

Optical isolation:

500 V through opto-couplers from PC to peripheral

Input ranges:

Software-programmable for each channel, 0-10V, £ 10V,
0-5V,£5V,0-2V,+2V,0-1V, =1V,
0-20 mA optional

Throughput:

100 kHz

Gain:

Software programmable (x1, x2, x5, x10)

Common mode rejection:

DC at 10 Hz, 90 dB minimum

Relative precision (INL):

+ 1 LSB (ADC)

Diff. Non-linearity (DNL):

+ 0.5 LSB (ADC)

Input impedance (PGA):

10'2 /110 nF Single-ended,
10" Q//20 nF Differential against GND

Bandwidth (-3 dB):

Limited to 159 kHz with low-pass filter

Trigger:

Through software, timer, ext. event (24 V input)

Data transfer:

Data to the PC through FIFO memory,
1/0 commands, Interrupt at EOC (End Of Conversion)
and EOS (End of Scan), DMA transfer at EOC

Interrupts:

Timer
Time base Timer 2:

Digital 1/0

Number of I/0 channels:

End of conversion, End of timer, End of scan

24-bit; 50 ps; smallest programmable value: 100 ps

4 digital inputs, 4 digital outputs, 24V

Optical isolation:

500 V through opto-couplers from PC to peripheral

Input range: 0-30V
- Logical “0”: 0-5V - Logical “1":10-30V
Input current at 24 V: 3 mA typ.
Output range: 5-30V
Max. switching current: 10 mA typ.

Output type:

Open collector

EMC - Electromagnetic compatibility

The product complies with the European EMC directive. The tests were carried out by
a certified EMC laboratory in accordance with the norm from the EN 61326 series (IEC
61326). The limit values as set out by the European EMC directive for an industrial
environment are complied with. The respective EMC test report is available on request.

Physical and environmental conditions
Dimensions: 160 x 100 mm
System bus: CompactPCl 32-bit

Space required:

1 PCl slot for analog inputs,
1 slot opening for digital 1/0

Operating voltage:

+5V, £5 %, 3.3V from CompactPCl system

Current consumption:

550 mA typ.

Front connector:

37-pin D-Sub male connector

Additional connector:

16-pin male connector for ribbon cable
for connecting the digital inputs and outputs

Temperature range:

0 to 60 °C (with forced cooling)

MTBF:

75867 Hours at 45 °C

37-pin
D-Sub

connector

CompactPCl, analog - CPCI-3001

Simplified block diagram
Optical

DC/DC
isolation L COnverter

FPGA
Control logic

lers

%\ Timer

z Sequence RAM
Bl FIFO

S

g ===

1 Digital /0 Je—
: 16-pin male connector

4 digital inputs, 4 digital outputs

‘ PCl controller }(—

CompactPCl bus

Pin assignment - 37-pin D-Sub male connector

Trigger/dig. input O (+)

DIFF SE /\ SE DIFF
(+) An.input 0 (+) An. input 0 [20{e ®| 1 | (+)An.input8 (+)An.input4
(+)An.input 1 (+) An.input 1 |21|@ ®| 2 | (+)An.input9  (+)An.input 5
(+) An.input 2 (+) An. input 2 [22]e ®| 3 | (+)An.input 10 (+) An. input 6
(+) An.input 3 (+) An. input 3 |23]e ®| 4 | (+) An.input 11 (+) An. input 7
() An.input3  (+) An.input 7 |24]e ®| 5 | (+)An.input15 (-) An.input7
() An.input2  (+) An.input 6 |25|@ ®| & | (+) An.input 14 (-) An.input 6
() An.input 1 (+) An. input 5 |26|e ®| 7 | (+) An.input 13 () An. input 5
() An.input 0 (+) An. input 4 |27|@ ®| 8 | (+) An.input 12 (-) An. input 4
1J Analog input GND 280 ®| 9 Analog input GND
{ Analog input GND 29]e ®|10 Analog input GND 1
30l ®|11 Analog input GND
31|e ®|12
32|10 ®|13
33| ®|14
34| e ®|15
35|e ®|16
36|e ®|17
371 ®|'8
\l‘ 19

The analog inputs have a common ground line

16-pin male connector

Tmm2
Smmd

Dig. output O

Dig. output O (+) (=)
Dig. output 1 (-)
)
¢

Dig. output 1 (+)
Dig. output 2 (+)
Dig. output 3 (+)

5= m6 | Dig. output 2

7 mm 8 | Dig. output 3

9 m m 10| Trigger/dig. input O (-)
Dig. input 1 (+)|11m m 12| Dig. input 1 (-)

Dig. input 2 (+)[13m m 14| Dig. input 2 (-)

Dig. input 3 (+)[15m= m 16| Dig. input 3 (-)

ADDI-DATA connection

PX901-Z2G

ST010/STO11

FB3001

Digital /O

ST010/STO11

7

D-Sub
female
connector

cPCi-3001-3U
5
Bl

D-Sub
male
connector

or
CPCI-3001-6U

/Ordering information

CPCI-3001

Analog input board, optically isolated, 16 SE or 8 diff. inputs, 12-bit. Incl. technical description, software drivers and monitoring program.

CPCI-3001-16
CPCI-3001-8
CPCI-3001-4

16 SE / 8 diff. inputs, 8 digital /0
8 SE / 4 diff. inputs, 8 digital I/0
4 SE inputs, 8 digital I/O

Options: Please specify the number of channels when ordering

URS-3001-6U:
Option SF:
Option DF:
Option SC:
Option DC:

6U bracket for mounting in 6U housing

Precision filter for 1 single-ended channel

Precision filter for 1 diff. channel (30Hz)

Current input 0(4)-20 mA for 1 single-ended channel
Current input 0(4)-20 mA for 1 diff. channel

Accessories

PX901-A:

PX901-AG:
PX901-ZG:
PX_BNC:
STO10:
STO11:
FB3001:

Screw terminal panel with transorb diodes
for connecting the analog inputs
Same as PX901-A with housing for DIN rail

Screw terminal panel for connecting the dig. I/0, for DIN rail

BNC connection box for connecting the analog I/O
Standard round cable, shielded, twisted pairs, 2 m
Standard round cable, shielded, twisted pairs, 5 m
Ribbon cable with 37-pin D-Sub male connector
on 3U bracket for the digital I/0O

Phone: +49 7229 1847-0
Fax:  +49 7229 1847-222

info@addi-data.com
www.addi-data.com
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4-port serial interface,
RS232, RS422, RS485, 20 mA CL

CompactPcl™ 32-bit

Also for PCI-Express
See APCle-7xxx, page 142

Also for =l

See APCI-7500, page 210

254

URS-7500-6U
6U bracket

Windows
64/32-bit drivers

The board CPCI-7500 is a 4-port serial interface for indus-
trial applications. It is configured by inserting MX modules
which the board identifies automatically. Each serial port

can be configured individually through modules in the
following modes: RS232, RS422, RS485 (with or without
optical isolation) and Current Loop (optically isolated).
The optically isolated modules allow a protection up to
1000 V for the use in noisy environments where earth
loops can occur. Interrupts, addressing and transfer rate
are controlled through the BIOS.

The I/O lines are protected against short-circuits, fast tran-

sients, electrostatic discharge and high-frequency EMI.
Each port is supported through a 128-byte FIFO buffer

for sending and receiving data which guarantees reliable

operation with high data volumes.
Features

® Asynchronous 4-port serial interface

e 4 socket for MX modules

* Modular mounting through MX modules

e Can be configured as RS232, RS422, RS485 with or

without optical isolation, 20 mA Current Loop (active,

passive), with optical isolation
¢ Addressing through software
* No jumpers: software configuration
e Automatic module recognition
* 128-byte FIFO memory for each interface
e Common interrupts
® Programmable transfer rate
® 5-, 6- or 8-bit character
e 1, 1% or 2 stop bits
e Parity: even, odd or none
e Automatic transmitter control for RS485

Safety features
¢ MX modules with optical isolation available

e Protection against fast transients (burst)
e Short-circuits protection for RS422 and RS485

¢ Internal diagnostic, break, parity, overrun and framing

error
e Creeping distance IEC 61010-1 (MX modules)

Phone: +49 7229 1847-0 info@addi-data.com
Fax: +49 7229 1847-222 www.addi-data.com

CPCI-7500

4-port, RS232, RS422, RS485,

20 mA Current Loop

Mode selection through MX modules
With/without optical isolation

Free mode configuration for each port
128-byte FIFO buffer per port

MTBF: 98551 hours at 45 °C

Applications

e Data acquisition

¢ Industrial process control

¢ Industrial communication

* Multi-user systems

* Modem and printer monitoring
e Multidrop applications

Software

A CD-ROM with the following software and programming
samples is supplied with the board.

Standard drivers for:

e Linux

® 32-bit drivers for Windows 8 /7 / Vista / XP / 2000
¢ Signed 64-bit drivers for Windows 8 /7 / XP

e Real-time use with Linux and Windows on request

Drivers and samples for the following compilers and
software packages:

¢ Microsoft VC++

* Visual Basic ¢ Delphi

On request:
Further operating systems, compilers and samples.

Driver download: www.addi-data.com/downloads

ADDI-DATA ’A



CompactPCl, serial - CPCI-7

500

MX modules
Operating mode RS485 20 mA CL
ului‘i'l?u‘u}i
T T
MX232 MX422
Optical isolation 1000 V v v v v
creeping distance 3.2 mm v v v v
short-circuit protection v v v v
ESD protection v v v v
Burst-protection v v v v v v v
Duplex Full Full Full Full Half Half Full
Max. Baud rate 1 MBaud 1 MBaud 1 MBaud 1 MBaud 1 MBaud 1 MBaud 19,2 kBaud
. Optional RTS/CTS
Modem control signals v v (MX-422-PEP)
Autom. transmitter control v v
Current consumption 16 mA 1 mA 15 mA 5mA 15 mA 5mA 82 mA
P Application example
4-port serial interface CompactPCl
Modes: RS232, RS422, RS485, 20 mA Current Loop - e

(active, passive) with or without optically isolated
via separate MX modules

Transmission mode: Asynchronous, full /half duplex (MX modules)

Addressing: Automatic through BIOS

Memory: 128-byte FIFO buffer for each interface
Transfer rate: Programmable up to 1 MBaud (optional)
Protocol: 5-, 6-, or 8-bit Character 1, 1% or 2 Stop bits
Parity: Even, odd, none, mark, space

Interrupt: Interrupt configuration through BIOS
Safety

Optical isolation: 1000 V (MX modules)

EMC - Electromagnetic compatibility

The product complies with the European EMC directive. The tests were carried out by
a certified EMC laboratory in accordance with the norm from the EN 61326 series (IEC
61326). The limit values as set out by the European EMC directive for an industrial
environment are complied with. The respective EMC test report is available on request.

- _______,.:-db-\

PLC _
e

¥ Port 4
RS232
optically

PLC\("/
Embedded— g
system “_

isolated

Port 3
TTY
Port 2 CZO mAt
urren
TTY Loop
20 mA
Current
Loop

Connection cables

: : s 4 x 9-pin D-Sub
Physical and environmental conditions 37-pin D-Sub ale connector
Dimensions: 3U/4TE female connector (STO75)

System bus: CompactPCl 32-bit (5 V signal voltage) or
Space required: CompactPCl-slot, 3U 4 x 25-pin D-Sub
Operating voltage: +5V, £ 5 % from the PC male connector
Current consumption: 192 mA typ. (ST074)
Front connector: 37-pin D-Sub male connector
Temperature range: 0 to 60 °C (with forced cooling)
MTBF: 98551 Hours at 45 °C

/Orderlng informati
CPCI-7500

4-port serial interface, RS232, RS422, RS485, 20 mA CL. Incl. technical description and software drivers.

MX modules: Please order separately!

MX232-G: RS232 mode optically isolated
MX232: RS232 mode
MX422-G: RS422 mode optically isolated

MX422-PEP:RS422 mode optically isolated, with RTS/CTS
MX422: RS422 mode
MX485-G: RS485 mode optically isolated

MX485: RS485 mode

MXTTY: 20 mA Current Loop (active, passive), optically isolated
Option:

URS-7500-6U: 6U bracket for mounting in 6U housing

Quarz: Up to 1 MBaud transfer rate

Connection cables:

ST075: Shielded round cable, 37-pin to 4 x 9-pin

ST074: Shielded round cable, 37-pin to 4 x 25-pin

on

Phone: +49 7229 1847-0
Fax:  +49 7229 1847-222

info@addi-data.com
www.addi-data.com
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Motion control for
4 servo or stepper motors /’

The board CPCI-8004 for the CompactPCl bus is used for
the control of up to four servo or stepper motor axes
through a PC. With this intelligent and flexible board,
many control tasks from simple to complicated can be
realised.

The board has four stepping/direction output channels
(D/A channels, 16-bit). They are isolated from the digital
current supply and are used for the control of com-
mercially available power amplifiers connected as speed
controlling devices or current regulators.

Incremental encoders, SSI encoders and EnDat encoders as
well as end and reference switches can be connected to
each axis channel.

Digital PID filters with forward compensation and optional
Notch filters are also involved in the axis control.

The "open" controlling concept of the CPCI-8004 is intend-
ed in the first place for manufacturers of special-purpose
machines and users which need a flexible integration as
well as a CNC solution.

compactPc!™ 32-bit

Also for P&’

See page 212

Features

Hardware/Properties

Intelligent board based on a 64-bit RISC processor

Positioning of up to 4 axes either with servo or stepper

motors. Mixed operating of servo and stepper motors

possible.

¢ Interface for all commercially available power amplifiers

All input and output channels are optically isolated

¢ A multiple-axis system can be realised by inserting
several CPCI-8004 in the same PC.

Windows
64/32-bit drivers

Software

¢ Linear, circular, helical, spline and CAD interpolation

¢ Point-to-point movement with independent control of
each axis

e Function library for Pascal, C-Basic, Borland Delphi,
Borland C++, Visual Basic, Visual C++

* Programming through a PC application software or
stand-alone

¢ The operating program can be easily adapted to specific
requirements using program modules supplied with the
board

e User programs created with the compiler can be proc-
essed automatically

e Multitasking: the board can simultaneously process up
to 4 user programs.

Phone: +49 7229 1847-0
Fax:  +49 7229 1847-222

info@addi-data.com
www.addi-data.com
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CPCI-8004

For 1 to 4 servo or stepper motors
Onboard 64-bit RISC processor
Optical isolation

16-bit analog output channels

24 digital inputs and 12 digital outputs,
optically isolated

Applications

® Precision positioning

e CNC control

¢ Semi-conductor manufacturing
e Event counting

¢ Motion control

¢ Robots

e X-Y-Z position control

e Stepper motor control

¢ Machine monitoring

¢ Research and development

Software

A CD-ROM with the following software and programming
samples is supplied with the board.

Standard drivers for:

e Linux

e 32-bit drivers for Windows 8/ 7 / Vista / XP / 2000
¢ Signed 64-bit drivers for Windows 8 /7 / XP

¢ Real-time use with Linux and Windows on request

Drivers and samples for the following compilers and
software packages:

e Visual C++ ¢ Microsoft C Lib. e Borland C Lib.

e Visual Basic ¢ Delphi

On request:
Further operating systems, compilers and samples.

Driver download: www.addi-data.com/downloads

ADDI-DATA ’A



Specifications \

CPCI-8004
CPU system: 64-bit RISC processor 150 MHz
RAM: 16 MB

Data exchange with the PC:

Through CompactPCl bus

Controller software:

PIDF (PID filters with forward compensation)

Interpolation:

2D .. 4D linear, 2D circular, 3D circular, 4D helix,
Interpolation with secondary axes.

Inputs for incremental encoders:

Diff. or TTL max. 2 MHz.
Word length: 32-bit with sign

Inputs for SSI encoders:

Up to 32-bit, gray / binary code
variable frequency 30 kHz to 1.5 MHz

Setpoint value outputs (servo):

1 per channel, D/A converter,
16-bit resolution, £ 10V

Pulse outputs:
(stepper motors)

1 stepper signal (RS422) and 1 directional signal
(RS422) for each channel, pulse frequency up to 2 MHz

Isolated digital inputs:

24 inputs, 24V, as end or reference switch
or freely programmable

Isolated digital outputs:

12 channels, 24V / 500 mA, for releasing
the power amplifiers or freely programmable

Interrupts: Through PCI BIOS

DMA: Bus master

Auxiliary voltage: 24V external for digital I/0
Options: Interbus or CAN-Bus
Safety

Optical isolation:

1000V

EMC - Electromagnetic compatibility

The product complies with the European EMC directive. The tests were carried out by
a certified EMC laboratory in accordance with the norm from the EN 61326 series (IEC
61326). The limit values as set out by the European EMC directive for an industrial
environment are complied with. The respective EMC test report is available on request.

Physical and environmental conditions

Dimensions: 160 x 100 mm

System bus: CompactPCl 32-bit

Space required: 1 CompactPCl slot

Operating voltage: +5Vand 3.3V, + 5 % from the PC

Front connector for CPCI-8004:

Axis 1, 2, 3, 4: 78-pin D-Sub female connector

Temperature range:

0 to 60 °C (with forced cooling)

CompactPCl, motion control - CPCI-8004

Simplified block diagram

5 relays for
power amplifier
1

Status LEDs

Encoder interface RS 422,

absolute or incremental

CompactPCl bus

PCl and
system
H controller
: f—
H

78-pin
D-Sub

female
COHHGCIO[#

iconvertel

Optical isolation

ADDI-DATA connection

50-pin D-Sub

male connector
PX8001
P!
female connector

78-pin D-Sub
[l

CPCI-8004
I ST8004
50-pin D-Sub
male connector

I -

I PX8001

[0rdering information

CPCI-8004

Motion control board for 4 servo or stepper motors. Incl. technical description and software drivers.

Accessories
PX8001:
ST8004:

3-row screw terminal panel, 50-pin, for DIN-rail mounting
Shielded round cable, 2 m,

78-pin female connector to 2 x 50-pin male connector
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Screw terminal panels,

Relay output boards, connection cables /

How important are cables and terminal panels?

When the PC runs important controlling and regulating tasks in a pro-
cessing system, then data transfer must be reliable in order to ensure the
reliability of the whole system. This is why ADDI-DATA cables and terminal
panels have the same high safety and EMC standards as the PC boards and
MSX-E systems.

What makes the difference between cables?

The connection cable as a mechanical device is not submitted to the EMC
specifications, though it can affect the emission immunity of the devices to
which it is connected.

The use of cables with industry-standard D-Sub connectors has many advan-
tages:

¢ Robustness

* Protection against EM fields

e Earthing on both connector ends

¢ High noise immunity

Application

Suitable for use as control or signal cables in noisy environment, for indoor
or outdoor applications. The tight braid reduces the emissions.

The copper braid is used as “ground”. Twisted pairs provide protection
against crosstalk and external interference. The cables are suited for dry or
damp environments.

Robust industry-standard D-Sub connector
Protection against electromagnetic fields

High noise immunity

Indispensable terminal panels

Terminal panels are essential in most industrial applications. They dispatch

to the sensors, tracers or control modules the numerous signals which are to

be processed.

Prevent connection errors

e The terminal panels are pin-compatible with the PC boards

¢ The terminal panels lead the control signals in increasing order from the
PC to the screw terminal which also corresponds to the bit set in the board

Helpful LEDs

¢ Indicate the status of each digital signal

Integrated 24 V supply

o Separate 24 V supply terminal for the easy connection of digital 24 V PC
boards

¢ Varistors and diodes for overvoltage protection are connected to the
screw terminals to prevent emissions from the external supply voltage.

High noise immunity

¢ The connection between housing and shield through the ground
connection terminal creates an earthing on both sides

PX901 PX9000

PX8001 PX8500

PX_BNC

Panel for connecting up to 32

Description h -
signal lines

32 signal lines

Panel for connecting up to

BNC connection box; for
connecting up to 8 diff. or
16 SE inputs and 8 outputs

Relay output board with 8
relays, cascadable in 16, 24
and 32 relays

Panel for connecting
50 signal lines

Function indication with LEDs | PX901-D: yes

For 24V and sensor supply

For relay and
sensor supply

Through varistors and transil
diodes

Through varistors and
transil diodes

Overvoltage protection
of the 24 V supply voltage

Through varistors and
transil diodes

PX901-D:

For digital boards, with 32
LEDs for status indication of
the data lines .

Available versions

PX901-DG:
Same as PX901-D with
housing

PX901-A:

For analog boards with transil
diodes for the overvoltage
protection of the analog I/0

PX901-AG:
Same as PX901-A with hous-
ing for DIN rail

PX901-ZG: For digital

1/0 boards, analog boards
APCI-3120/-3001, and
APCle-3121/-3021/-3521, and
also for the SIN/COS function
of counter boards APCle-1711
and CPCls-1711; with housing
for DIN rail

PX8500-G: With housing
for DIN rail

PX8500-Vt+G: With
varistors and housing for
DIN rail

All ADDI-DATA digital

ADDI-DATA digital,
boards

Connection to
analog or counter boards

APCI-1710, CPCI-1710,
APCle-1711, CPCIs-1711,
APCI-8008, CPCI-8004,
APCI-2200, APCle-2200,
APCI-311x/301x,
APCle-040, APCI-1696/1648

ADDI-DATA
analog boards

ADDI-DATA digital boards
with digital outputs
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Screw terminal panel
for DIN rail

The screw terminal panel PX901-xx is used for the connection of maximum
32 signal or signal-reference lines.

ADDI-DATA boards can be connected through 37-pin D-Sub female connec-
tor with our standard cables of STxxx series.

The housing of the female connector is connected with two ground
terminals so that the board is additionally earthed for more security. All
components of the board are enclosed in an earthing strip also connected
to the ground terminals.

Each terminal is directly connected to one pin of the 37-pin D-Sub female
connector. Designations on terminals indicate respective connections for the
37-pin D-Sub female connector.

The PX901-D version is equipped with LEDs which are ideal for status display
when working with ADDI-DATA digital 24 V I/O boards.

The PX901-A version is fitted with transil diodes for analog signals, but
without LEDs.

An additional 4-pin terminal is available in order to be able to connect
more than one 24 V operating voltage and ground line.

The 24 V or the ground terminal can be connected very easily through wire
wrap to the 4-pin terminal.

The 24 V operating voltage lines are additionally protected against over-
voltage through varistors and transil diodes.

Features

e Connection of up to 32 signal lines
e Separate ground connections
e Connection through screw terminals
¢ 2 rows of terminals
e Terminals can be labelled
¢ Additional 4-pin terminal for connecting the ground
or the supply voltage
¢ With housing for mounting on a standard DIN rail
¢ All terminals intended for large conductor cross sections: up to 2.5 mm?

PX901

32 terminals for signal lines

LED status indication for digital signals
Transil diodes for analog signals
DIN-rail mounting

Direct connection to ADDI-DATA boards

Safety features
¢ Overvoltage protection of the 24 V supply terminals
through varistors and transil diodes

Applications

® Process control

¢ Industrial measuring

¢ Acquisition of sensor data
¢ Signal analysis

Specifications \

Signal line terminals:
Additional terminals:

32 for the connection of peripherals
— 4 for feeding the external
operating voltage (digital 1/0)
— 2 for the connection of ground lines
32 LEDs for status indication, 1 LED for
status display of the operating voltage (PX901-D)

status indication:

Safety features: Varistors and transil diodes
Connector: 37-pin D-Sub female connector
Dimensions of the board: 130 x 70 x 35 mm (Lx W x H)
Dimensions with housing: 132 x87 x 70 mm (LxW x H)
Temperature range: 0-60 °C
Example:
Connection of a digital input board to the screw terminal panel PX901-DG
PX901-DG
ST010/STO11
APCI-1032 B //
D-Sub D-Sub
female male

connector connector

/Ordering information

PX901

Screw terminal panel. Incl. technical description.

Versions

PX901-D: For digital boards, with status indication through LEDs

and the Ethernet systems MSX-E312x and MSX-E3701-DIO
PX901-DG: Same as PX901-D, with housing for mounting on DIN rail
PX901-A: For analog boards, with transil diodes
PX901-AG: Same as PX901-A, with housing for mounting on DIN rail

PX901-Z2G: - For the counter boards APCle-1711 and CPCls-1711 (function
Sin/Cos)

- for connecting digital I/0 to analog PC boards

- for the relay boards (digital inputs) APCle-2200 and APCI-2200

With housing for DIN-rail mounting

Accessories please order separately!

ST010: Standard round cable, shielded, twisted pairs, 2 m

STO11: Standard round cable, shielded, twisted pairs, 5 m
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8-port relay output board

Phone: +49 7229 1847-0
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The PX8500 is an external 8-port relay board for the con-
nection to digital output boards. It can be cascaded in 16,

24 and 32 relays and is intended for mounting on DIN rails.

The board is an interface between the PC and industrial
process equipment.

The change-over contacts of the relay are controlled
through 24 V signals. The 24 V voltage supply is protected
through varistors and transil diodes.

The board is intended for use with 220 V supply. The
creeping distances (acc. to DIN VDE0110) and the conduc-
tor cross sections allow operations with high switching
capacity (up to 2,500 VA). The board has a female D-Sub
connector for connecting an ADDI-DATA digital 24 V
output board through a standard I/O cable ST010. The red
LEDs display the state of the relays (open/closed). A green
LED displays the ON/OFF of the operating voltage.

The 37-pin cable shield can be grounded on both sides for
the protection against high-frequency EMI.

Features

¢ Relay output board with 8 relays, cascadable in 16, 24
and 32 relays

¢ Max. switching voltage: 30 VDC/ 277 VAC

e Max. switching current: 10 A

¢ All terminals intended for large conductor cross
sections up to 2.5 mm?

e Operating voltage display through green LED

¢ Relay state display through red LED

¢ Relays mounted on sockets

¢ High switching capacity

¢ Long-lasting life

Function principle of the relays

Rest state (open)

@ |I=0mA
""" 1cc
oc

Work state (closed)
I=Inominal

T e

info@addi-data.com
www.addi-data.com

co
CcC
ocC

CO: Change-over contact
CC: Closing contact
OC: Opening contact

PX8500

For the connection to digital output boards
Cascadable in 16/24/32 relays

8 relays on socket

DIN-rail mounting

30VDC /277 VAC

300 W/ 2500 VA

10A

Safety features

e Overvoltage protection of the 24 V supply voltage
through varistors and transil diodes

e Contact protection of the relays through varistors
(PX8500-VtG)

¢ 4 mm creeping distance between change-over, closing
and opening contact

* 6 mm creeping distance between change-over and clos-
ing contact of adjoining relays

¢ Free-wheeling diode in the coil circuit

e With housing for mounting on a standard DIN rail

e Operating safety tested according
to the low-voltage directive: 73/23/EEC

Applications

¢ Industrial digital I/O control

e Automatic test equipment

¢ External high power relay control

e Alarm monitoring

e Test automation

e Alarm monitoring

¢ Digital monitoring

e ON/OFF monitoring of motors, lights ...

ADDI-DATA )
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Specifications \

EMC - Electromagnetic compatibility

The product complies with the European EMC directive. The tests were carried out by
a certified EMC laboratory in accordance with the norm from the EN 61326 series (IEC
61326). The limit values as set out by the European EMC directive for an industrial
environment are complied with. The respective EMC test report is available on request.

Contact side

Type of contacts: 8 change-over

Max. switching voltage: 30VDC/ 277 VAC
Max. switching capacity: 300 W/ 2500 VA
Max. switching current: 10A

Contact resistance: < 100 mQ
Response time: 15 ms

Release time: 5ms

Mechanical life: 5 x 10° operations
Life at max.

switching capacity: 10° operations

Control side

Switching behaviour: Monostable
Operating voltage: 24VAC
Operating capacity: 533 mW

Switch. frequency at max. load: 20 switchings/minute

Response voltage at +20 °C: 16.8V

Release voltage at +20 °C: 24V

Physical and environmental conditions

Operating voltage: +24V

Current consumption: 210 mA typ.

Dimensions: 212 x87 x 72 mm (LxW x H)

Connector: 2 x 37-pin D-Sub female connector

X1: For the connection to the PC board

X2: For cascading the PX8500 in max. 32 relays,

for example the digital output board

APCI-2032. In this case the digital output signal 1
corresponds to the 24 V control signal of the relay 1,
output 2 to relay 2, etc.

Temperature range: 0-60 °C

50 % at +40 °C
80 % at +31 °C

Humidity:

7 H__/’

]
Standard round cable ST0O10 — .1-?

Connection - PX8500

PX8500 cascaded in 32 relays

Relay output board PX8500-G
cascaded in 32 Relais.

PX8500-G PX8500-G

For the boards:

* APCle-1564
* APCI-1564
* APCI-2032
® CPCI-1564
* CPCls-1564
Cascaded Cascaded
with cable ST8500 with cable ST8500

ST022

X

D-Sub
male

connector - -]
=G

N4 3

[ ST010/ST011 £ :]
/ X1 :1

D-Sub D-Sub J—(

female male =)}
connector  connector - px8500-G

|-

e o i
connector :]
=

= =i
a=
X4

PX8500-G

PX8500 cascaded in 16 relays

— Connection of the outputs with PX901-DG  PX8500-G
relay output board PX8500-G 0
cascaded in 16 relays

— Connection of the inputs with
screw terminal panel

For the boards:

® APCle-1532

® APCle-1502 connector

B
e CPCI-1500 D-Sub ST8500

o CPCls-1532 ‘ cor?r]ﬁe‘gtor

* PC104-PLUS1500

S/;021 =

D-Sub

D-Sub
female male PX8500-G
connector connector

Connection example - digital I/0 board in 8 relays

— Connection of the outputs with relay
output board PX8500-G
— Connection of the inputs with screw

terminal panel PX901-DG ST022
For the boards: /7 b-sub [
* APCle-1516 male [ ’

« APCI-1516 (- connector

PX901-DG

5;;21

D-Sub
female male
connector connector

PX8500-G

/Ordering information

PX8500

8-port relay output board. Incl. technical description.

PX8500-G:
PX8500-VtG:

With housing for mounting on DIN rail (IP 20)
PX8500 with varistors and housing for mounting on DIN
rail (IP 20)

Accessories

ST8500: Ribbon cable for cascading the board in 16, 24 or 32 relays.
(Info: For 24 or 32 relays the cable ST022 is also required.)
STO021: Standard round cable, shielded, twisted pairs, 2 m. For con-
necting 37-pin digital I/O boards and MSX-E systems.
ST022: Standard round cable, shielded, twisted pairs, 2 m. For con-
necting the 37-pin screw terminal panel and for cascading.
ST010: Standard round cable, shielded, twisted pairs, 2 m.
For connecting 37 pin digital I/0 boards to relay output
boards up to 32 relays.
STO11: Same as ST010, 5 m.
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Screw terminal panels for DIN rail

PX9000

3-row screw terminal panel
LED status indication
DIN rail mounting

For digital or analog boards

The screw terminal panel PX9000 is intended for the connection of maxi-
mum 32 signal lines and the voltage supply for the external sensors/actua-
tors. All components of the board are enclosed in an earthing strip which is
also connected to the ground terminals.

On the 3x39-pin terminal block, all 37 contacts of the 37-pin female connec-
tor are assigned a contact on a row of terminals. Each signal line (terminal
1-32) is assigned a status LED.

Both other rows of terminals are intended for connecting the voltage sup-
ply for the sensors/actuators. These rows are protected against uninten-
tional voltage reversal through a diode. A LED indicates when a voltage is
applied.

These rows of terminals are equipped with 2 additional terminals, one on
the right and one on the left side, for the easy connection of the voltage
supply to a further terminal panel.

4 further screw terminals are at disposal for the supply voltage of ADDI-
DATA digital I/0 boards: two for the connection of the 24 V operating volt-
age and two for the operating ground.

Both terminals for the operating voltage 24V are in addition protected
against overvoltages through varistors and transorb diodes.

Features

e 3 rows of terminals, terminals can be labelled

e LED indicator status

¢ Additional 4-pin terminal for the direct connection of the ground and
the 24 V supply voltage to ADDI-DATA boards

¢ With housing for DIN-rail mounting

¢ All terminals intended for large conductor cross sections: up to 2.5 mm?

e 2 x 39 screw terminals to the distribution of the voltage supply e.g. on
sensors and for cascading several PX9000

Specifications \

PX8001

3-row screw terminal panel, 50-pin, for DIN rail

Connection of 50 signal lines

With numbered screw terminals)

Features

e Screw terminal panel for 50 signal line terminals

¢ Ground connection of the connector is lead directly to the connecting
terminal

¢ With 50-pin female connector

¢ For free mounting

Signal line terminals:
Supply voltage terminals:
Additional terminals:

32 for the connection of peripherals
2 rows of 39 terminals
— 4 terminals for the external voltage
power supply (digital I/0)
— 2 for connecting the ground lines
37 LEDs for status indication, LEDs for operating
and supply voltage

Status indication:

Safety features: Varistors and transil diodes, ground lines
Connector: 37-pin D-Sub female connector
Dimensions of the board: 244 x 68 x 35 mm (LXW x H)
Dimensions with housing: 248 x 87 x 78 mm (L x W x H)
Temperature range: 0-60 °C

Specifications
Cross conductor section up to: 4 mm? 0.2 — 2.5mm? (flexible)
Input/output test voltage: 2.5kV, 50 Hz, 60 s
Operating temperature: —-20°Cto +50 °C
Dimensions: 69 x 98 x 62 mm (L x W x H)
Current/Voltage: 2A/125V
/ Ordering information
PX9000

3-row screw terminal panel, 37-pin, with housing for DIN-rail mounting.
Incl. technical description.

PX8001
3-row screw terminal panel, 50-pin, with housing for DIN-rail mounting.
Incl. technical description.

Accessories
Please order separately!

ST010: Standard round cable 37-pin, shielded, twisted pairs, 2 m
STO11: Standard round cable 37-pin, shielded, twisted pairs, 5 m
ST370-16: Standard round cable 50-pin, shielded, twisted pairs, 2 m
ST8001: Round cable 50-pin, shielded, twisted pairs, 2 m.
For connecting the APCI-8008 (motion control) to the screw
terminal panel PX8001
ST8004: Round cable 78-pin female connector to 2 x 50-pin male con-

nector, shielded, twisted pairs, 2 m.
For connecting the CPCI-8004 (motion control) to the screw
terminal panel PX8001.
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BNC connection box for DIN rail

Features

The connection box PX_BNC serves for the connection of analog voltage
and current signals through BNC female connectors. Up to 8 differential or
16 single-ended analog inputs as well as 8 analog outputs of an ADDI-DATA
analog board can be connected to the PX_BNC (see table on the right).

Housing
The compact housing consists of black painted impact-resistant aluminium.

Accessories
The standard delivery contains 2 clamps for DIN rail mounting.

Connection to the board

The PX_BNC is connected to the board through the 37-pin D-Sub female
connector. The pin assignment is adjusted to the board.

The connection between the PX_BNC and the ADDI-DATA analog board is
established through the standard round cable STO10 or STO11.

Please order the cable separately.

16 BNC female connectors for analog inputs

The connection box has 16 BNC female connectors In 0 to In 15 for

further connection of the analog input channels (channels 0-15) of many
ADDI-DATA input and multifunction boards (see table on the right).

The BNC shield is connected to the analog signal ground of the respective
analog inputs.

The connection of the differential channels (DIFF) is only possible through a
special BNC cable.

8 BNC female connectors for analog outputs

The connection box has 8 BNC female connectors Out 0 to Out 7 for
further connection of the analog output channels (channels 0-7) of many
ADDI-DATA multifunction and output boards (see table on the right).

The BNC shield is connected to the analog signal ground of the respective
analog outputs.

PX_BNC

BNC connection box

For analog I/0 boards

DIN-rail mounting

The PX-BNC can be connected to the following ADDI-DATA

analog boards:

Analog input boards

Multifunction boards

Analog output board

APCI-3001 / CPCI-3001
APCI-3010/ APCI-3016
APCle-3021

APCI-3110/APCI-3116
APCI-3120/ CPCI-3120
CPCI-3009

APCI-3501
APCle-3521

APCle-3121 / APCle-3123
CPCls-3121

Specifications \

BNC connector: For the connection of peripherals
In 0-15 for analog inputs

Out 0-7 for analog outputs

D-Sub connector: 37-pin D-Sub female connector

Dimensions: 210 x 105 x 50 mm (L x W x H)
Weight: 72749
Temperature range: 0-60 °C

Housing: black painted aluminium, impact-resistant

DIN-rail mounting: Fixing with 2 clamps (included in delivery)

/0rdering information

PX_BNC

BNC connection box for DIN rail. Incl. 2 clamps for DIN-rail mounting and technical description.

Accessories

Please order separately!

ST010: Standard round cable, shielded, twisted pairs, 2 m
STO011: Same as ST010, 5 m

ST3009-A: 26-pin HD D-Sub female to 37-pin D-Sub male connector
(for CPCI-3009)

ST3009-DZ: 15-pin HD D-Sub female to 37-pin D-Sub male connector
(for CPCI-3009)

Other cable versions on request
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Resolver-to-digital converter

The MSX-RDC-17 is a device for supplying and acquiring a resolver.

It converts the position value given by the resolver into a digital incremen-
tal output signal. The resolution of the incremental encoder output can be
defined using the switch on the front side of the MSX-RDC-17.

Power supply connector
For the power supply of the MSX-RDC-17, a 4-pin screw terminal is fixed on
the bottom side of the housing.

Pin No. Signal
1 +V (5V)
2 Ground
3 Ground
4 +V 5V)

The Ground and the supply pins are connected internally with each other.
For less current flow over the terminals, please connect all four pins exter-
nally with each other!

Resolver connector
The resolver has to be connected to the 9-pin D-Sub female connector on
the front side of the MSX-RDC-17.

Pin No. Signal
1 Ref-
2 Not connected
3 Not connected
4 Not connected
> SIN+ 54321
7 Ref+ cocoo
8 cos+ 9876
9 COs-

Shield PE

264 | Phone: +49 7229 1847-0 info@addi-data.com
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MSX-RDC-17

Resolver-to-digital converter
Conversion of resolver signals into digital signals

4 different resolution settings

Features

Power supply
Nominal voltage: 5V

Resolver output/input
e Frequency: 10 kHz

Incremental encoder output

e Output signals: incremental A+, A-, B+, B-, Index+, Index-
¢ Output type: differential, RS485

e Resolution: 1024, 2048, 4096, 8152

Switch

On the front side of the MSX-RDC-17, a switch panel with three switches is
installed. Switches 1 and 2 are used for setting the resolution of the
incremental encoder output. Switch 3 allows you to reset the MSX-RDC-17.
To do a reset, you have to switch on switch 3 for a short time and then
switch it off again. Please do not leave switch 3 switched on permanently,
because the MSX-RDC-17 is not functional with this switch position!

OFF | OFF | OFF | 16-bit resolution

OFF | ON OFF | 14-bit resolution

ON OFF | OFF | 12-bit resolution

ON ON OFF | 10-bit resolution

Whole device in
reset state

Incremental encoder output
The incremental encoder signals are available at the 9-pin D-Sub male
connector of the MSX-RDC-17.

Pin No. Signal

1 Ground

Index-

Index+

P 12345

A

Not connected 6 7 8 9

+V

B-

W |0 |(N|lo|u | b |wW|N

B+

Shield PE
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MSX-RDC-17

Specifications* \

Power supply

Nominal voltage: +5V

Supply voltage: +4.9Vto +5.25V

Current consumption at 5 V: 140 mA (at 100 rps / 16-bit resolution)
Reverse voltage protection: -6V

Resolver output/input
Output reference signal

Amplitude: 7V, (differential)
Frequency: 10 kHz

Max. output current: 100 mA

Input signals

Max. amplitude: av,,

Incremental encoder output

Output signals: A+, A-, B+, B-, Index+, Index-

Output type: differential, RS485

Nominal voltage: +5V

Max. output current: 100 mA

Resolution: 10-/12-/14- or 16-bit (selectable via switch)
Accuracy: +5 arcmin

Max. speed: depends on the selected resolution

10-bit: 2500 rps
12-bit: 1000 rps
14-bit: 500 rps
16-bit: 125 rps

Intended Use

The resolver-to-digital converter MSX-RDC-17 has to be used as electrical equipment for measurement, control and laboratory pursuant to the norm

EN 61010-1 (IEC 61010-1).

The power supply for the resolver-to-digital converter MSX-RDC-17 must fulfil the requirements of IEC 60950-1 (SELV) or EN 60950-1 (SELV) and EN 55022 or
IEC/CISPR 22 and EN 55024 or IEC/CISPR 24.

Usage restrictions

The resolver-to-digital converter MSX-RDC-17 must not be used as safety related part (SRP).

The resolver-to-digital converter MSX-RDC-17 must not be used for safety related functions, for example for emergency stop functions.
The resolver-to-digital converter MSX-RDC-17 must not be used in potentially explosive atmospheres.

The resolver-to-digital converter MSX-RDC-17 must not be used as electrical equipment according to the Low Voltage Directive 2006/95/EC.

Limits of use

All safety information and the instructions on this data sheet must be followed to ensure proper intended use.

Uses of the resolver-to-digital converter beyond these specifications are considered as improper use. The manufacturer is not liable for damages resulting
from improper use.

The resolver-to-digital converter must remain in its anti-static packaging until it is installed.

Please do not delete the identification numbers of the resolver-to-digital converter or the warranty claim will be invalid.

/0rdering information

MSX-RDC-17

Resolver-to-digital converter, conversion into digital signals, 4 different resolution settings.

*Preliminary product information
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Shielded cables
for industrial applications

What makes the difference between cables?

The connection cable as a mechanical device is not submitted

to the EMC specifications, though it can affect the emission im-
munity of the devices to which it is connected.

The use of cables with industrial standards has many advantages:

e Protection against EM fields: The shield of the cable is con-
nected to the metallised hood of the D-sub connector. The
connection between housing and shield creates an earthing
on both sides.

¢ High noise immunity: More protection through adapted pin
assignment of the cables. The way the cable leads are twisted
in pairs corresponds to the pin assignment of the boards.

Industry-standard D-sub connectors

versus SCSI-connector

D-sub connectors fit the high requirements of industrial meas-
urement and control. They are robust and have a high noise
immunity.

This is why we equip all our boards with D-sub connectors.

Application

Suitable for use as control or signal cables in noisy environment,
for indoor or outdoor applications. The tight braid reduces the
emissions. The copper braid is used as “ground”. Twisted pairs
provide protection against crosstalk and external interference.
The cables are suited for dry or damp environments.

Design of the cables

¢ Plain copper conductor, fine-strand according to IEC 60228
Special PVC conductor insulation

Twisted-pair conductors

Core identification according to DIN 47100

Conductors laid up in layers

Aluminium foil

Tinned copper braid shielding

Covering grade approx. 85%

Special outer sheath, grey PVC

Oil and petrol resistant according to VDE 0250 and 04772
Self-extinguishing (SE) and flame-retardant,

according to IEC 60332-1

Special versions on request

o .
' _*, e Other lengths

| e Open cable end, on one or on both ends
e Bent connectors on one or on both ends

Phone: +49 7229 1847-0
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CABLES

Dedicated cables
Special versions on request
Standard cables for industrial applications

More safety for your application

Specifications of the cables (STxxxx type)

Copper braid |/
shielding f

PVC
outer sheath

Specifications: Special PVC data line
for electronic control tasks
according to VDE 0812 and 0814

-30 °C to +80 °C laid permanently

Temperature range:

Operating voltage: Max. 350 V

Test voltage: 1200V (0.14 mm?)
Insulation resistance: +20 MQ/km
Inductance: Approx. 0.65 mH / km
Impedance: Approx. 78 Q

Approx. 300 pF/100m

0.14 mm? (ST010-S and STO11-S with a
connector cross section of 0.25 mm?)

> 40 dB between 300 and 900 MHz
The cable screen is screwed with low
impedance over the strain relief on both
sides of the housing hood with locking
screws, the connections are crimped.
Minimum bending radius: Laid flexibly 15 x cable diameter
Laid permanently 6 x cable diameter

Capacitive coupling:
Connector cross section:

Attenuation factor:
Construction:

Ribbon cables

Cable designation

Description

FB MSX-DIG-10 For the MSX-Box option MSX-DIG-I0,

9-pin ribbon cable with D-Sub male connector.
FB-INTERBUS For the APCI-8008, for connecting the Interbus.

Ribbon cable, 9-pin D-Sub female connector with bracket.
FB-PROFIBUS For the MSX Box, for connecting the Profibus.

Ribbon cable, 9-pin D-Sub female connector with bracket.
FB104-1500 For the digital I/0 port of the PC104-PLUS1500.

Ribbon cable, 37-pin D-Sub male connector.
FB3000 Ribbon cable for the digital I/0 port,

37-pin D-Sub male connector with bracket.
FB3001 Ribbon cable for the digital I/0 port of the CompactPCl boards. 37-pin

D-Sub male connector with 3U bracket.
FB3003 Ribbon cable for the digital 1/0 port,

37-pin D-Sub male connector with bracket.
FB3600-AC For the analog and counter functions of the APCI-3600.

Ribbon cable, 2x15-pin D-Sub male connector with bracket.
FB3600-D For the digital I/0 port of the APCI-3600.

Ribbon cable, 37-pin D-Sub male connector with bracket.
FB3702 For the digital I/0 port of the APCI-3701 and APCI-3702.

Ribbon cable, 37-pin D-Sub male connector with bracket
FB8001/FB8008 For APCI-800x, APCI-30xx and APCI-31xx.

Ribbon cable, 50-pin D-Sub male connector with bracket.
FB-CAN For APCI-800x, between OPMF and 9-pin D-Sub male connector with

bracket for external CAN connection.
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‘Shielded standard cables with metallised hoods

Overview table cables

Cable designation Description Twisted | Shielded |Length
pairs | round cable
Round cable, 1 to 20 m, 2 x 37-pin D-Sub connector
ST010_1 Female connector / male connector v/ v/ 1m
ST010 Female connector / male connector v V4 2m
ST010_3 Female connector / male connector v/ v/ 3m
STO11 Female connector / male connector v v/ 5m
ST011_10 Female connector / male connector v/ v/ 10m
ST011_15 Female connector / male connector v v 15m
ST011_20 Female connector / male connector v/ v/ 20m
Round cable with one 90° bent female connector, 2 x 37-pin D-Sub connector
ST010_1_ABGW 90° bent female connector / male connector v v/ 1m
ST010_ABGW 90° bent female connector / male connector v v 2m
ST010_3_ABGW 90° bent female connector / male connector v v/ 3m
ST011_ABGW 90° bent female connector / male connectorr v v 5m
Round cable with two 90° bent connectors, 2 x 37-pin D-Sub connectors
ST010_1_2XABGW | Female connector / male connector v 7 1m
ST010_2XABGW Female connector / male connector v v/ 2m
Round cable, 2 m and 5 m, or high currents (for 24 V digital outputs), 2 x 37-pin D-Sub connector
ST010_S Female connector / male connector, with separate connection for 24 V voltage supply 4 v 2m
ST011_S Female connector / male connector, with separate connection for 24 V voltage supply v v 5m
Round cable with one open end, 1 x 37-pin D-Sub connector
ST010_1_0 Female connector / other side open and bared, incl. colour table according to DIN 47100 v v 1m
ST010_0 Female connector / other side open and bared, incl. colour table according to DIN 47100 v v 2m
ST010_3 0 Female connector / other side open and bared, incl. colour table according to DIN 47100 v v 3m
ST011_0 Female connector / other side open and bared, incl. colour table according to DIN 47100 v v 5m
Round cable between digital I/0 boards and relay output board PX8500, 2 x 37-pin D-Sub connectors
ST021 Between digital I/0 boards (APCI-1500/-1516/-2016, CPCI-1500) and PX8500 female connec- v v 2m
tor / male connector
ST022 Between two PX8500 or PX90x male connector / male connector v v 2m
ST8500 Ribbon cable between two PX8500-x 5¢m
Miscellaneous cables
ST1711-50 Connection cable for the APCle-1711, for connecting the PX8001, v v 2m
78-pin D-Sub male connector / 50-pin D-Sub male connector
Enables the compatibility with the APCI-1710
ST3003-A Connection cable for the APCI-3003, for the analog input signals, v v 2m
15-pin male connector / 37-pin male connector
ST3003-D Cable for the APCI-3003, for the digital signals,15-pin male connector / 37-pin male connector v v 2m
ST3200 50-pin female connector / 50-pin male connector v v 2m
ST3601 Coaxial cable for the APCI-3600 2m
Round cables, 2 x 50-pin D-Sub connector
ST370-16_1 Female connector / male connector v v m
ST370-16 Female connector / male connector v 4 2m
ST370-16_5 Female connector / male connector v v 5m
ST370-16_1_ABGW | 90° bent female connector / male connector v 4 Tm
ST370-16_ABGW Female connector / 90° bent male connector v v 2m
ST370-16_5_ABGW | 90° bent female connector / male connector v 4 5m
ST3701 Round cable for the APCI-3701 female connector / male connector v v 2m
Round cables for motion control
ST8001 50-pin D-Sub female connector / 50-pin D-Sub male connector; APCI-8008 v v 2m
ST8001_5 50-pin D-Sub Female connector / 50-pin D-Sub male connector; APCI-8008 v v 5m
ST8004 78-pin female connector / 2 x 50-pin male connector; CPCI-8004 v v 2m
Round cables for the connection of serial interfaces
ST074 4-port serial interfaces, 37-pin D-Sub female connector / 4 x 25-pin D-Sub male connector v 35cm
ST075 4-port serial Interfaces, 37-pin D-Sub female connector / 4 x 9-pin D-Sub male connector v 35cm
ST075_ABGW 4-port serial interfaces, 37-pin D-Sub female connector / 4 x 9-pin D-Sub male connector v 35cm
90° bent female connector
ST7809 8-port serial interfaces, 78-pin male connector / 8 x 9-pin D-Sub male connector v 35cm
ST7825 8-port serial interfaces, 78-pin D-Sub male connector / 8 x 25-pin D-Sub male connector v 35cm

Phone: +49 7229 1847-0
+49 7229 1847-222

Fax:

info@addi-data.com
www.addi-data.com

I

Bent connector

STO1x-S
for high currents

Open
cable end
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Product index

12-bit analog input
APCI-3001....
APCI-3010...
APCI-3110...
CPCI-3001

12-bit analog output
APCI-3110
APCI-3116

14-bit analog output
APCI-3120
APCI-3501 ...
CPCI-3120...

16-bit analog input
APCI-3002...
APCI-3003...
APCI-3016...
APCI-3116...
APCI-3120...
APCle-3021.
APCle-3121.
APCle-3123.
CPCI-3120...
CPCls-3121..
EC-ARTS-3011.
MSX-E3011.
MSX-E3021
MSX-E3027
MSX-ilog-Al-16.
MSX-ilog-Al16-DI040.........c.cceennnee. 14

16-bit analog output
APCle-3121
APCle-3123.
APCle-3521.
CPCls-3121..
CPCls-3131
MSX-E35T1 oo 80

20 mA Current Loop
APCI-7XXX-3 eovrieereeereerernenseesnenenes 222
APCle-7xxx
CPCI-7500...
MSX-E7511

24-bit analog input
CPCIS-313 1 238
EC-ARTS-3701-4.
MSX-E1741-1VPP...
MSX-E3017
MSX-E3121
MSX-E3122
MSX-E3211.
MSX-E3311.
MSX-E3317

A

Absolute encoder acquisition see SSI

Accessories
cables, CMX
connectors, SC.
mounting eqmpment MX.
protection caps, PCMX...
ribbon cables, Fbxx
round cables, Stxx
screw connector binders,

trigger/synchro .........ceceecvveereecenenes 32
screw connector binders,
voltage SUPPIY...cevererrererereeriirereenne 32

Acoustics measurement see Noise
measurement

Audio measurement see Noise
measurement

Axis control

APCI-8008 224
CPCI-8004

B

BiSS Master
APCle-1711
CPCls-1711

BNC connection box
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Chronometer
APCI-1710
APCle-1711
CPCI-1710..
CPCI-3009..
CPCls-1711

CNC control
APCI-8008
CPCI-8004 ..

Cold junction compensation
APCI-3200
MSX-E3211

Compact PCl boards
CPCI-1500
CPCI-1564 ..
CPCI-1710..
CPCI-3001 ..
CPCI-3009...
CPCI-3120..
CPCI-7500..
CPCI-8004

CompactPCl Serial boards
CPCls-1532 “
CPCls-1564.
CPCls-1711
CPCls-3121
CPCls-3131

Counter/timer
APCI-1710..
APCle-1711
CPCI-1710..
CPCI-3009..
CPCIs-1711.
MSX-E1701

Current Loop see 20 mA Current
Loop

D
Database interface software
DatabaseConnect.........cccoeerveienee 114
Data logger
MSX-ilog-Al-16
MSX-ilog-Al16-D1040 14
MSX-ilog-RTD.... 12
MSX-ilog-TC... 12
Digital inputs, 5V
APCI-1032-5 166

APCle-1564-5V..
APCle-1564-5V-HS ...

Digital inputs, 24 V
APCI-1016
APCI-1032..
APCI-2200..
APCle-1016
APCle-1032....
APCle-1500....
APCle-1532....
APCle-2200...
CPCls-1532.
CPCls-1564.
CPCls-1711.
CPCls-3121.
CPCls-3131.
MSX-E1516
MSX-E1701 ....
MSX-E1711 ....
MSX-E1721 ....
MSX-E1731 ..
MSX-E1741- 1VPP
MSX-E3711

Digital 1/0, 5V
APCI-1564-5V
APCle-1564-5V..
APCle-1564-5V-HS ....

Digital 1/0, 12V
APCI-1500-12V
APCle-1532-12V....

Digital 1/0, 24 V
APCI-1500
APCI-1516
APCI-1564
APCI-1710..
APCI-3001

info@addi-data.com
www.addi-data.com

APCI-3002....
APCI-3003.
APCI-3010.
APCI-3016.
APCI-3110.
APCI-3116.
APCI-3120.
APCI-3501.
APCle-040.
APCle-1500..
APCle-1516
APCle-1532
APCle-1564 ..
APCle-1711..
APCle-2200..
APCle-3021..
APCle-3121..
APCle-3123..
APCle-3521..
CPCI-1500.
CPCI-1564.
CPCI-1710.
CPCI-3001.
CPCI-3009.
CPCI-3120.
CPCls-1532
CPCls-1564...
CPCls-1711...
CPCls-3121...
CPCls-3131...
MSX-E1516 ..
MSX-E1701 ..
MSX-E1711 ..
MSX-E1721 ..
MSX-E1731
MSX-E1741-1VPP.
MSX-E3017 ......

MSX-E3317 ...... .
MSX-ilog-Al16-DIO40............ccouene. 14
PC104-PLUS1500 ......ccovvririirinnne 226

Digital I/0, TTL
APCI-1648....
APCI-1696.
APCI-1710.
APCI-3010.
APCI-3016.
APCI-3110.
APCI-3116.
APCle-1711..
CPCI-1710.
CPCI-3009.
CPCls-1711...

Digital outputs, 5V
APCI-2032-5.....ocvirciieris
APCle-1564-5V.
APCle-1564-5V-HS ......cccovvervvninnns 128

Digital outputs, 24 V
APCI-2016....
APCI-2032.
APCle-1500..
APCle-1532..
APCle-2032..
CPCls-1532...
CPCls-1564...
CPCls-1711...
CPCls-3121...
CPCls-3131...
MSX-E1516 ..
MSX-E1701 ..
MSX-E1711 ..
MSX-E1721
MSX-E1731
MSX-E1741-1VPP

Displacement transducers acquisi-
tion see Length measurement

Dynamic signals, acquisition of
APCI-3600..........ccmmmiicrriricrirniens 212
MSX-E3601 ... 92

E

EC-ARTS see Real-time Ethernet
systems

Edge Time Measurement see ETM
Embedded system see PAC systems

EnDat
APCIE-17TT i 140
CPClIs-1711 234
MSX-E1731 o 44
EtherCAT systems

EC-ARTS-3011
EC-ARTS-3701-4

Ethernet data logger
MSX-ilog-Al-16.
MSX-ilog-Al16-DI040.
MSX-ilog-RTD......
MSX-ilog-TC

Ethernet systems
DatabaseConnect
MSX-E1516
MSX-E1701 .
MSX-E1711.
MSX-E1721.
MSX-E1731
MSX-E1741-
MSX-E3011
MSX-E3017 .
MSX-E3021 .
MSX-E3027 .
MSX-E3121.
MSX-E3122.
MSX-E3211.
MSX-E3311.
MSX-E3317
MSX-E3511
MSX-E3601 .
MSX-E3700 .
MSX-E3701
MSX-E3701-
MSX-E3711
MSX-E7511

ETM
APCI-1710
APCle-1711.
CPCI-1710...
CPCI-3009
CPCls-1711

F

Force-distance measurement
MSX-E3017
MSX-E3317

Force sensor
APCI-3300...
MSX-E3311.
MSX-E3317

Frequency measurement
APCI-1710
APCle-1711.
CPCI-1710...
CPCI-3009
CPCls-1711

H

Half-bridge transducers
APCI-3701
APCI-3702...
EC-ARTS-3701-4..
MSX-E3700......
MSX-E3701
MSX-E3701-DIO
MSX-E3711

ICP supply
APCI-3600
MSX-E3601

Incremental counter
APCI-1710
APCle-1711.
CPCI-1710...
CPCI-3009.......
CPCls-1711
MSX-E1701
MSX-E3711

Incremental encoder acqulsmon
see Incremental counter
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Interruptible inputs
APCI-1032...
APCI-1500...
APCI-1564...
APCle-040...
APCle-1032.
APCle-1500.....
APCle-1500-12V.
APCle-1532......
APCle-1532-12V.
APCle-1564.....

APCle-1564-5V-HS .
APCle-2200.....

CPCI-1500...
CPCI-1564...
CPCls-1532..
CPCls-1564..
PC104-PLUS15!

L

Length measurement
APCI-3701
APCI-3702...
EC-ARTS-3701-4.
MSX-E3700.....
MSX-E3701 .....
MSX-E3701-DIO. .
MSX-E3711 oo 96

LVDT transducers see Transducer

M

Mahr-compatible transducers
APCI-3702
MSX-E3701
MSX-E3711 o 96

Motion control
APCI-8008
CPCI-8004

MSX-Box see PAC systems
MSX-E accesSOries ......couumrerersresess 32

Multifunction boards
APCI-3110...
APCI-3116...
APCI-3120...
APCle-3121.
APCle-3123.
CPCI-3120...
CPCls-3121..
CPCls-3131

N

Noise measurement
APCI-3600
APCle-3660-4..
MSX-E3601

P

PAC systems
MSX-Box for CompactPCl bus.......... 24
MSX-Box for PCl bus.........cccoeevneee. 23

PC/104-PLUS
PC104-PLUS1500 ......ccovvrirerrirrirnns 226

PCl boards
APCI-1016
APCI-1032...
APCI-1032-5
APCI-1500...
APCI-1516...
APCI-1564...
APCI-1564_3,3V.
APCI-1564-5V ....
APCI-1564-5V-HS
APCI-1648...
APCI-1696
APCI-1710
APCI-2016...
APCI-2032...
APCI-2032-5
APCI-2200...
APCI-3001
APCI-3002
APCI-3003...
APCI-3010

APCI-3016
APCI-3110..
APCI-3116..
APCI-3120..
APCI-3200
APCI-3300
APCI-3501..

APCI-3600.. .
APCI-3600-L... ..212
APCI-3701.. ..218
APCI-3702.. ..216
APCI-7XxX... ..222
APCI-8008
PCI Express boards
APCle-040

APCle-1016
APCle-1032....
APCle-1500....
APCle-1500-12V....
APCle-1516
APCle-1532....
APCle-1532-12V
APCle-1564.......
APCle-1564-5V..
APCle-1564-5V-HS
APCle-1711........

APCle-2032....
APCle-2032-5.
APCle-2200....
APCle-3021
APCle-3121
APCle-3123....
APCle-3521 ....
APCle-3660-4.
APCle-7xxx........

PN-ARTS see Real-time Ethernet
systems

Positioning
APCI-8008
CPCI-8004

Pressure measurement
APCI-3300
MSX-E3311
MSX-E3317

PROFINET sce Real-time Ethernet
systems

Pt100
APCI-3200
MSX-E3211
MSX-E3711 ...
MSX-ilog-TC.......... T 12

Pt1000
APCI-3200
MSX-E3211
MSX-ilog-TC

Pulse acquisition
APCI-1710..
APCle-1711
CPCI-1710..
CPCI-3009...
CPCIs-1711

Pulse counter
APCI-1710
APCle-1711
CPCI-1710..
CPCI-3009..
CPCls-1711.
MSX-E1711
MSX-E1721

Pulse width measurement
APCI-1710
APCle-1711
CPCI-1710..
CPCI-3009..
CPCIs-1711

Pulse width modulation
APCI-1710..
APCle-1711
CPCI-1710..
CPCI-3009..
CPCls-1711..... .

PWM see Pulse width modulation

R

Real-time Ethernet systems
EC-ARTS ..ottt 17
EC-ARTS-3011..
EC-ARTS-3701-4...
MSX-Box-500...
MSX-Box-800...
MSX-Box-CPCI-400 ..
MSX-Box-CPCl-xxxx .

Relay output boards
APCI-2200........oveercreerererrereeenes 174
APCle-2200..
PX8500......

Resolver-to-digital converter
MSX-RDC-17 . 264

RS232
APCI-7XXX-3 wvevireiereirenesssssessessnnnns 222
APCle-7xxx
CPCI-7500.
MSX-E7511

RS422
APCE-7XXX-3 oo
APCI-1710....
APCle-7xxx
APCle-1711..
CPCI-3009.
CPCI-7500.
CPCIs-1711
MSX-E75T7T v

RS485
APCE-7XXX-3 o
APCle-7xxx
CPCI-7500.
MSX-E7511 ..

RTD acquisition
APCI-3200.......ccememererererererererenenens 206
MSX-E3211 o 84
MSX-110G-RTD ..o 12

S

Screw terminal panels
PX901....
PX8001..

Serial interfaces
APCE-7XXX-3 o
APCle-7xxx...
CPCI-7500.
MSX-E7511

Servo motor
APCI-8008....
CPCI-8004....

Simultaneous acquisition
APCI-3003....
APCI-3600.
APCI-3702....
EC-ARTS-3011..
EC-ARTS-3701-4...

MSX-E3011 .. .52
MSX-E3017 .. .56
MSX-E3021 .. .64
MSX-E3027 .. .68
MSX-E3121 .. .12
MSX-E3122 .. .76
MSX-E3211 .. .84
MSX-E3311 .. .88
MSX-E3317 .. .60
MSX-E3601 .. .92

MSX-E3711 ..
MSX-ilog-Al-16.

MSX-ilog-RTD... 12

MSX-10G-TC o.orreeeeeereeneeereereneenes 12
Sin/Cos counter

APCIE-T7TT cerieveeereeerieiens 140

CPCls-1711... 234

MSX-E1711 .. .40

MSX-E1721 ...... .40

MSX-E1741-TVPP.....oovvrerrirrcrrrirnns 48
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SSI
APCI-1710.c.cciieicrsiiens
APCI-8008
APCle-1711
CPCI-3009
CPCI-8004
CPCIs-1711
MSX-E1701

Stepper motor
APCI-8008
CPCI-8004 256

Strain gauge acquisition
APCI-3300......cciiericieriinisinenas
MSX-E3311
MSX-E3317

Synchronous serial interface see SSI

T

Temperature measurement
APCI-3200......cieiieieiieienes
MSX-E3211
MSX-E3711
MSX-ilog-RTD
MSX-10G-TC ..o

Temperature monitoring
APCIE-040......overercrirerierirerirenenes 138

Thermocouple acquisition
APCI-3200.......
MSX-E3211.
MSX-ilog-TC

TOR counter function
APCI-1710... 178
APCle-1711.
CPCI-1710...
CPCI-3009.......
CPClIs-1711

Transducer
APCI-3701
APCI-3702
EC-ARTS-3701-4
MSX-E3700.....
MSX-E3701 .....
MSX-E3701-DIO ...
MSX-E3701-x ..
MSX-E3711

TTL
APCl-1648
APCI-1696
APCI-1710...
APCI-3010...
APCI-3016...
APCI-3110...
APCI-3116...
APCle-1711.
CPCI-1710...
CPCI-3009
CPCIs-1711

TWINCAT

EC-ARTS-3011
EC-ARTS-3701-4

234

\

Vibration measurement
APCI-3600........ccuierrieeereeirnrenrenas
APCle-3660-4
MSX-E3601

W

Watchdog
APCle-040

X

X-ARTS see Real-time Ethernet
systems
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APPLICATION
EXAMPLES

ADDI-DATA products are used worldwide
in many industrial sectors.

Get inspiration for your own process
optimisation from the various application
examples on our website!

www.addi-data.com Direct link to the
application examples



Industrial data loggers

Real-time PAC systems
EtherCAT / PROFINET systems

Ethernet systems
PC boards for measurement and control
Bespoke solutions

* Digital boards / systems

* Analog boards / systems

Counter boards / systems

Digital input )

Digital output e Motion control boards

Digital input / output . -

Reglays ' ' » Serial communication boards / systems
Watchdogs 1 to 8-port serial interfaces

Accessories boards / systems
Screw terminal panels
Cables
Measuring converters

Analog input

Analog output

Analog input / output
Temperature measurement
Pressure measurement

Length measurement
Force-distance measurement
Noise and vibration measurement

Software

Bus types: PCI-Express | PCI | CompactPCI Serial | CompactPCI | ISA | PC/104-PLUS
Field buses: Ethernet | EtherCAT [ PROFINET

Industrial Measurement
and Automation
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