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Copyright

All rights reserved. This manual is intended for the manager and its personnel.
No part of this publication may be reproduced or transmitted by any means.
Offences can have penal consequences.

Guarantee and responsibility

Basically are effective our "general terms of delivery and payment". The manager receives
them at the latest with the invoice. Claims for guarantee and responsibility in case of
injuries and material damages are excluded, if they are due to one or some of the following
causes:

- if the board has not been used for the intended purpose

- improper installation, operation and maintenance of the board

- if the board has been operated with defective safety devices or with not appropriate or
non-functioning safety equipment

- non-observance of the instructions concerning: transport, storage, inserting the board, use,
limit values, maintenance, device drivers

- altering the board at the user's own initiative

- altering the source files at the user's own initiative

- not checking properly the parts which are subject to wear

- disasters caused by the intrusion of foreign bodies and by influence beyond the user's
control.

Licence for ADDI-DATA software products

Read carefully this licence before using the software ADDISET and ADDIMON. The right
for using this software is given to the customer, if he/she agrees to the conditions of this
licence.
- this software can only be used for configuring ADDI-DATA boards.
- copying the software is forbidden (except for archiving/ saving data and for replacing
defective data media).
- deassembling, decompiling, decoding and reverse engineering of the software
are forbidden.
- this licence and the software can be transferred to a third party, so far as
this party has purchased a board, declares to agree to all the clauses of this licence contract
and the preceding owner has not kept copies of the software.

Trademarks

Borland C and Turbo Pascal are registered trademarks of Borland
International, INC.

Burr-Brown is a registered trademark of Burr-Brown Corporation

Intel is a registered trademark of Intel Corporation

AT, IBM, ISA and XT are registered trademarks of International Business
Machines Corporation

Microsoft, MS-DOS, Visual Basic and Windows are registered trademarks of
Microsoft Corporation

The original version of this manual is in German. You can obtain it on request.



WARNING

In case of wrong use and if the board is not used for
the purpose it is intended for:

people may be  the board, PC and the environment
injured peripheral may be may be
destroyed polluted

* % % Protect yourself, the others and the environmentx x x

* Do read the safety leaflet!

If this leaflet is not with the manual, please contact us and ask for it.

e Observe the instructions of the manual!
Make sure that you do not forget or skip any step. We are not liable for
damages resulting from a wrong use of the board.

e Symbols used

It designates a possibly dangerous situation.
If the instructions are ignored the board, PC and/or peripheral
may be damaged.

. IMPORTANT!
1 designates hints and other useful information.

e Any question?
Our technical support is at your disposal



C€

Declaration of Conformity

This declaration is valid for the following product:

ADDIALOG PA 3500
4/8 analog outputs, 14-bit
optical isolation

It is made by

ADDI-DATA GmbH
Mef- und Steuerungstechnik
Dieselstrafle 3
D-77833 Ottersweier

in sole responsibility and is valid on the understanding that the product is competently installed, used
and maintained, according to the respective security regulations as well as to the manufacturer's
instructions regarding its intended use.

This declaration states that the product complies with following EC Directives:
® EWGRL 336/89 of 3.05.1989
® EWGRL 31/92 of 28.04.1992
® EWGRL 68/93 of 22.07.1993

This declaration is valid for all units manufactured according to the
manufacturing references listed in the form TD3500.020.

Following norms have been applied to test the product
regarding electromagnetic compatibility:

® EN55011/03.91

® EN55022/08.94

® EN50082-2/03.95
We point out that

® the conformity and herewith the permission of use expire if the user alters the product
without consulting with the manufacturer.

® non-skilled users are to have the operational area of the product and the requirements
resulting from it checked prior to putting into operation.

® by using this product in appliances coming under the EC EMC Directive, the user is
to make sure they are conform to its regulations prior to putting into operation.

® by using this product in machines / installations coming under the EU Machine
Directive, the user is to make sure they are conform to its regulations prior to putting

into operation.

17. February 1999 Legally valid signature of the manufacturer

A copy of the EMC tests is at your disposal on request.
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Technical description Chapter 1 PA 3500

1 INTENDED PURPOSE OF THE BOARD

The board PA 3500 is the interface between an industrial process and a personal
computer (PC). It is to be used in a free PC ISA slot.

The PC is to comply with the EU directive 89/336/EEC and the specifications
for EMC protection.

Products complying with these specifications bear the normed c E mark.

The board PA 3500 operates in your PC as an automation interface for standard
analog applications. It is equipped with up to 8 analog outputs (voltage or
current outputs) and 2 digital inputs and outputs.

The functions of the PA 3500 are to be used according to the intended purpose
of the board as follows:

« Analog outputs
The 8 analog outputs as well as both digital outputs switch off by timeout or
voltage fall. Make sure that no function failure occurs in the application. In
this case adapt your connection and the program control.

«  Watchdog
The watchdog function is recommended when the analog outputs are used
for important control functions.
Make sure by writing your controlling program that the outputs are updated
minimum once within 4.2 s while the functions are running.

« Digital inputs:
Both digital inputs convert 24 V and 0 V levels into logical states "1" and "0".

« Trigger input:
The analog outputs are triggered through the trigger input and synchronised with
other functions or events.

- Digital outputs:
Operation states can be transmitted through both digital outputs. In trigger mode
they are used for the synchronisation of the external trigger event.

Please only use the board :

- in conditions providing absolute security

- in a closed housing which is adequately protected against environmental
influences

- with the accessories we recommend

The use of the board according to its intended purpose includes observing all
advises given in this manual and in the safety leaflet.

Uses beyond these specifications are not allowed. The manufacturer is not liable
for any damages which would result from the non-observance of this clause.
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1.1 Limits of use

The board PA 3500 is not to be used for securing emergency stop functions.
No emergency stop functions are to be controlled through the relays.

The board must not operate in a PC which does not provide for an adequate
protection against environmental conditions (e.g.: liquids, dust, ...) and which is
not equipped with an appropriate aeration system.

Make sure that your PC is equipped with a safety system and a shielded metal
housing.

The installation of the board in sites lying under risk of explosion is excluded.
The board should not be submitted to vibrations without additional fixation.

WARNING!

The EMC tests have been carried out in a specific appliance
configuration. We guarantee these limit values only in this
configuration.

The tested appliance configuration is at your disposal on request.

The use of the board in a PC could change the PC features regarding noise
emission and immunity. Increased noise emission or decreased noise immunity
could result in the system not being conform anymore.

Please control that the PC-housing and the cable are effectively shielded before
putting the device into operation.

Make sure that the board remains in its protective blister pack until it is used.

Do not remove or alter the identification numbers of the board.
If you do, the guarantee expires.
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2 USER

Only a person trained in electronics is entitled to:
- the installation, the operation, the maintenance of the board.

The basic knowledge of a high-level programming language is sufficient for
programming the board.

The knowledge of conversion between the different numerative systems
(binary, decimal, hexadecimal) is necessary.

For the CE conformity declaration, the knowledge of EMC is strongly
recommended.

2.2 Personal protection

Consider the country-specific regulations about

« the prevention of accidents
« electrical and mechanical installations
« radio interference suppression

Clothing: antistatic work-clothes (cotton-made clothes, shoes with conductive
soles) and earthing strip on the wrist are strictly recommended before putting the
board into operation.

Work conditions: Select a work place which protects you from electrostatic
charges (conductive table, table layers in cotton, conductive floor layers, ...).

2.3 In case of emergency

System failure: when possible, check the diagnosis outputs before switching off
the system. Plug the connector and the cable out. Wait 10 min before removing
the board from the PC.

Send the board back to us for an inspection and an eventual repair.

In case of fire, dangerous vapours and gas can occur. Disconnect the PC from
all external connections and plug the connector out. Only use non-residual
carbon dioxide to extinguish the flames.

Consider the professional regulations of your sector.
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3 HANDLING THE BOARD

Fig. 3-1: Handling of the board

BEFORE DISCHARGING AFTER
Elect, Metallized housing
crp]orggd C?gg%ﬂrijon The hand is beeing Discharged
an #rough discharged hand

plug contact l (

Discharge yourself; Wear an earthing strip.

Put your hand on an earthed, metallized surface (e.g.: radiator, tap, PC housing), before
touching the board. If you are electrostatically charged, this could lead to an electric shock.
Make sure your state of health allows it. Persons with cardiac problems or pacemaker act at

their own risk.

Avoid the direct touching of the board

o HHRIRMT

WRONG CORRECT
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4 TECHNICAL DATA
4.1 Electromagnetic compatibility (EMC)

The board has been subjected to EMC tests in an accredited laboratory.
In the tested appliance configuration, the emission limit values of the board
complies with the norms EN55011 and EN55022.

If you have to consider the CE conformity of your PC notice the following
indications:

Emission spectrum:

The PA 3500 operates with bus signals which are controlled with 8 MHz clock
by the PC processor.

According to the internal installation of your PC the processor clock of the PC
couples more or less stronger on the board. The optical isolation separates the
low frequency signals from the peripheral. Coupling or isolation capacities (Ci)
of the optical couplers are determined in the limit values.

High frequency emissions are suppressed by the EMI filters.

The PC emission are of various forms in the emission spectrum: the EMI filter
must also have different ranges of influence. When PCI slots are available, the
33 MHz bus clock coupling of intermodulation products should be tested.

The board needs a 8 MHz oscillator as clock transmitter. A 4 MHz clock signal
is transmitted to the D/A converter.

As the TLL part of the PC is coupled trough the galvanic isolation to the
external part, the coupling capacities of the optical couplers and of the DC/DC
converter determine the frequency spectrum which may be transmitted through
the creep distance.

The board complies with the limit values of the norm EN50082-2 as follows:

Real value Set value
ESD oo 8 kV 4kV
FIelds .oo.eovuieiiiienieeeccee 10 V/im 10 V/im
BUISt.coeiie e 4kV 2kV
Conducted radio interferences..........c.ccccuevueenee. 10V 10V
WARNING!
The EMC tests have been carried out in a specific appliance
configuration.
We guarantee these limit values only in this configuration.

Consider the following aspects:
- your test program must be able to detect operation errors.
- your system must be set up so that you can find out what caused errors.

1 We transmit our appliance configuration on request.
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4.2 Physical set-up of the board

The board is assembled on a 4-layer printed circuit card.

163 mm
N
107 mm

N
Breadth: 19.2 mm
Installation in: AT slot
Connection to the peripheral: 37-pin SUB-D male connector

16-pin connector for ribbon cable

Accessories: Screw terminal boards: PX 901-A

PX-901-ZG for the connection of dig. I/Os
External cable: ST010

Internal ribbon cable: FB3000

See connection examples

4.3 Versions

The PA 3500 board is available in 4 versions:

PA 3500-8: 8 voltage outputs
PA 3500-4: 4 voltage outputs
PA 3500-8C: 8 current outputs

PA 3500-4C: 4 current outputs

4.4 Options

The board can be delivered with an amplifier for the voltage outputs.

PA 3500-8 with option 2P: 8 voltage outputs for high load
PA 3500-4 with option P: 4 voltage outputs for high load
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4.5 Limit values

Max. Altitude Storage: .........ceoceevveevieeneeeneennen. up to 2000 m above 0
Operating temperature: ..........ceeeveervveerveeernnenns 15to 60 °C

Storage temperature: ..........cceevveeveveeriieeenineennns -25t0 70 °C

Relative humidity: ........ccooviiviiiniiiiicieieeen 30-99% non condensing

Minimum PC requirements:

Operating SYSteM: .....ccccveeeveveeeiieeeeiieenieeeneeens MS DOS 3.3 or >
Windows 3.1
SIOt tYPES: eveeeeieeeiieeeiie et ISA (AT)
Number of the necessary slots:
for analog outputs: .........ccceveeveeernieennne 1 slot + 1 open slot
for digital inputs and outputs: ............... only open slot used
Resources:
I/O memory requirement
for version PA 3500-4/4C: ........cc............ 3 Bytes
for version PA 3500-8/8C: ......cccccvveunennee. 4 Bytes
IRQ (selectable): .....cceeeeveerierierieieeeeeee 3,4,5,6,7,9,10, 11, 12, 14, 15
Energy requirements:
Operating voltage Vce from PC: ...................... S5V5%
Current consumption Vcc (No load) : ............. 500 mA =10 %
External operating voltage Vext. 1: .............. 15-40 V
External current requirement Iext. 1: ............. max. 20 mA per channel
Current consumption (Vext) [I ........................ depending on the load

ISA Bus interface:

Bus speed: ....ooooiiiiii e, 8 MHz

Data bus acCess:.....ccccveervieeriieeieeeee e 16 and 8 bits

Address decoding (A12-A15 fixed at0): .......... A3-All per DIP-switches
AdAressing: .......ccceeeeeeeeiiieeniie e I/O-mapped

8 analog voltage outputs

OULPUL LYPE: oot Single Ended
Resolution (Bipolar): .......cccccevvviiiiciieiieeeneen. 14-bit
Resolution (Unipolar): ........ccccevevveiienieeieennen. 13-bit
Precision: .....oooceeiieiiiiiieneeeeeeeeeee 12-bit

Output voltage range: .........coecvvevverieenieeeneennen. +10V,0-10V
Time to ready (1) .ocveeevieeiieeeieeeee e typ. 4 us
Settling time: (ts); 20 V Steps: ....cccevevvevveennnns typ. 30 ps

1 This parameter only refers to the current versions (PA 3500-8C and PA 3500-4C), which need an
external supply voltage to function
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Fig. 4-1: Typical settling time

1MV

ov

-1V

2.5mv

oV

-2.5mV

Vour Settling 50us/Division

The first diagram indicates the settling time at 10 V and 20 V steps. The second
diagram figures the variation of the output voltage at ideal value.

Non-linearity:
Integral: ......ccoeeiiieeieee e +4 LSB
Differential: .......cccooiiiiiiiiiiiiiee, +4LSB
Bipolar Null Offset: ........cccooeiiiiiniiiiieieeen, +16 LSB
Maximum 10ad: .......eeeeeeeeeeeeeee SmAatl0V El
8 analog amplified voltage outputs (Option -2P with AD712JR)
Settling time (ts); 20 V step: ...ooevvvveecveeereeennee. typ. 32 us

max. 52 pus
Short-circuit current max.: ......ccceeeeeveereennenne 25 mA
Max. available load current: ..........cccccceeeunnnnee. 140 mA

8 analog current outputs (version -C)

OULPUL EYPE: weveeiieeeiieeeiee et e Single Ended
ResoIUtion: ........ccceevvieniiiniiiiiciiee e, 14-bit
PreciSion: ..o.eeeveecieeiieeieeieeee et 12-bit
Output CUITENTE: .oooveevieeeeiiieeeeieee e 0-20 mA, 4-20 mA, 5-25 mA
Time to ready (1r): .ooocvevveeerieeiieieeieeeeee e, typ 4 us
Settling time (ts); 20 mA step: ...ccceeevveerveeenee. typ. 45 us
max. 70 ps
Non-linearity:
Integral: ......cceeeiiieeieeeee e + 8 LSB
Differential: .........ccoooieviiiiiiiniiiieeeeeee, +7LSB
Bipolar Null Offset: ........cccooeviviiiniiiiiieieeen, +16 LSB
Maximum load: ........cccccovvevviieniieiie e max. 500 Q at 20 mA

1 Higher load (25 mA on request)
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24V

Watchdog : ......ccoooviiiie e, Time: 4.2 s
Programmable: .........cccooceeviiiiiiiiiii, per software

Output after timeout: ........ccceevvveeeciieeeiieeeieene all outputs switch off
Interrupt (selectable): ......ccceeviveciienieiiieeeen, at alarm state or timeout

2 digital inputs:

LOZIC: ittt active High

INtEITUPL: oo by rising edge

Nominal voltage: ........cccccceeveiieeiiieeeiieeeieeene, 24 VDC

Switching voltage, typ.: ..cccccceeieeiienieeiieeies 165V

Input current at nominal voltage Ie: ................. 6 mA

Signal delay. ......ccocoveviieiieniieiieeeee e 70 ps, at nominal voltage
Maximum input frequency: ........cccccceveveeenneen. 5 kHz, at nominal voltage
Isolation capacity (optical couplers) Ci: .......... typ. 0.8 pF (f=1MHz; V =0)

Fig. 4-2: Switching principle of the digital inputs

Peripheral j PA 3500
le PC control
- Vi
24V signal transmitter Input switching
Trigger input:
LOZIC: it active Low
Trigger €dge: ..ccovvvveeieeiieieeeee e falling
INtEITUPt: oo at falling edge
Nominal voltage: ........ccceccveeveiieviiieeniieeeeeee 5V
ISink (At O V) oo, 10.6 mA
Max. transmitted trigger frequency: ................ 5 MHz
Common mode transient immunity, min.: ....... typ. 10 kV/us
Isolation capacity (optical couplers) Ci: .......... typ. 0.6 pF (f=1 MHz, V =0)
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Fig. 4-3: Switching principle of the trigger input

Trigger generator PA 3500
5V
TTl-level
PC control
1.5V
Isink
2 T O
|
Switching state: 1 =openor5V
2=closedor 0 V

Timing:

Test conditions: .......c.ccceeveeeiiienieeiiienieeieeeeans 25 °C, DOS operating system,
Polling in synchronous mode with
trigger simulation per software,
Pentium 60 MHz,

5 V voltage supply of the digital
outputs,

load resistance R1 = 680 Q,
Measurement time depends on the
switching threshold

Switch-ON time of output 1

after Write tget (Al)eeoeeeniiiiiiiiiiecee 4.4-5.3 us

Switch-ON time of output 2

after Write tger (A2).evieeieeiieieeiieeieeeeeee e 11-11.7 ps

Switch-OFF time of the outputs 1/2

ATLET WIILE troget «ovveeerveerreerrreeneesireerieaeeeneeennneas 33-38.5 ps

2 digital outputs with optical isolation

YD ettt Open collector
Open emitter

Recommended collector current IC: ................ typ. 1-10 mA
max. 20 mA

SWitch-ON time: ......cccvevieiiiiiieiieeie e typ. 3 us

Switch-OFF time

(strongly depending on the load): ................ 3 us

Collector-emitter-saturation voltage: ............... max 0.4 V

Collector current (OFF state): ........ccccccevveenneen. max. 10 pA

Isolation capacity (optical couplers); Ci .......... typ. 0.8 pF (f=1 MHz, V=0)

1 test conditions: VCC = 10 V;R1=100Q
10
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Fig. 4-4: Switching principle of the digital outputs

Peripheral } PA 3500
Uc =5..24V é
T r=Uc lc PC control
lc - Ci
N
control voltage f > h
:
Safety
Galvanic 1solation: .........ccccceeevievierciienienieenen. 500V
Dimensioning voltage of creep distance: ......... DIN VDE 0411-100

Optical couplers (digital inputs and outputs): .. DIN VDE 0884/08.87
UL1577; file N° E67349

Test voltage (TTL peripheral): ..........c.cc.......... 800 Vrms.
EMI AIters: cvveeeiieeeeeee e 100 pF +50% / -20 %
EMV: e ENS55022, EN55011,
ENS50082-2
Fig. 4-5: Insertion loss characteristics of the EMI filters
NFA81R/62R/41R series
- — — 47pF
=~ [ 22pH
1 » §§\7\J\
2200pF Y
o \F‘ 5 \
% s > 22000p \\ﬂmp
k-] 100000pF y
§
§ 60
N[ s
100
1 i 10 50 100 500 1000 2000
Frequency(MHz)
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SETTINGS

5

Component scheme

5.1

Component scheme of the board PA 3500

Fig. 5-1
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5.2 Jumper settings

° IMPORTANT!
In the current version the board has no jumper.
Please do read this chapter if you use a PA 3500-4C or PA 3500-8C.

5.2.1 Position of the jumpers on the board and settings at delivery
Settings at delivery: 0-20 mA on all channels

Fig. 5-2: Position of the jumpers on the PA 3500 board

Channel 5 J1L J2 Channel 6
1 OO E 1
ﬁ
Channel T J3 J4 Channel 2
1 h
Channel 7 JE{ J6 Channel 8
1 ch
Channel 3 J7L J8 Channel 4
1 i
L

A )

5.2.2 Jumper settings

Fig. 5-3: Jumper settings according to the selected output range
Jumper settings  Output range

O

O

®) 0-20mA
O

O 1

(O]

O

Ie) 4-20mA
O

O |1

[®)

O

e} 5- 25 MA
O]

O] 1

13
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6 INSTALLATION

. IMPORTANT!
If you want to install simultaneously several ADDI-DATA boards,
consider the following procedure.

+ Install and configure the boards one after the other.
You will thus avoid configuration errors.

Switch off the PC

Install the first board

Start the PC

Install ADDIREG (once is enough)
Configure the board

Install the driver and the samples if necessary

Switch off the PC

Install the second board

. Start the PC

10. Configure the board

11. Install the driver and the samples if necessary.
etc.

VON D LA W~

. IMPORTANT!
Install the ADDIREG program first before installing and starting
any other application for the board!

6.1 Base address

WARNING!
If the base address is set wrong, the board and/or other PC
components may be strongly damaged.

@ —lD

- Check attentively the resources. (6.1.1)
- To change the base address, refer to the decoding table. (6.1.2)

6.1.1 Testing the resources

Under Windows 95/98 and Windows NT you will find the resources which are
already occupied as follows:

Select under "Start":

 SETTINGS

« CONTROL PANEL

* ICON: SYSTEM
 DEVICE MANAGER
« REFRESH
 PROPERTIES

 RESOURCES: I/O PORT
14
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PA 3500

Under DOS or other operating systems please refer to the PC documentation and
check the system address range of your PC.

The preset address range begins at the address 390Hex and ends at the address

391Hex. Select another address range by changing the base address if other PC
components are occupying the resources.

6.1.2 Changing the base address

Set the base address through the 10-pin DIP switches S1 according to the

figure below.

To change the base address, use the decoding table.

As an example, the address 0390H is decoded in the following figure.

Table 6-1: Decoding of the base address

MSB LSB
Decoded address bus |[A15A14|A13|A12|A11|A10] A9| A8 | A7 | A6 | A5 | A4 | A3 |A2
Hex base address
3 0
to be set
Binary base
address to be set 0,0 ,0]0]0]0]1 1 1 010 1 0] 0
DIP switches S1 ® o)k |k * |S10) S9| S8 S7 | S6| S5 | S4| S3 | S2| S1
Logic "0"= ON
Logic "1" = OFF
ON | ON |OFF|OFF |OFF| ON |ON | OFF | ON |ON

* : Decoded at logic “0”

Fig. 6-1: Settings of the DIP switches

IMPORTANT!

You will find the switch s1
on the left side of the

DIP switches!

ON

sl

s2

s3

s4

s5

s6

s7

s8

s9

s10

OFF

A2

Al2

15
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6.2 Inserting the board

IMPORTANT!
Do observe the safety instructions.

ek @

6.2.1 Opening the PC
 Switch off your PC and all the units connected to the PC.

« Pull the PC mains plug from the socket.
« Open your PC as described in the manual of the PC manufacturer.

6.2.2 Selecting a free slot

1. Select a free ISA slot.

Fig. 6-2: Slot types

The board can be inserted either in an XT or AT slot. In some cases the board
can also be inserted in an EISA slot provided it respects the instructions of the
PC manufacturer.

2. Remove the back cover of the selected slot
according to the instructions of the PC manufacturer.
Keep the back cover in order to be able to close the PC properly if you wish
to remove the board.

3. Discharge yourself from electrostatic charges
4. Take the board out of its protective blister pack.

Fig. 6-3: Opening the protective blister pack

town}

PRLLLLTVTLTEIIAY
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6.2.3 Inserting the board

« Discharge yourself from electrostatic charges.

« Insert the board vertically into the chosen slot.

Fig. 6-4: Inserting the board

« Secure the board to the rear of the PC housing with the screw
which held the back cover.

Fig. 6-5: Securing the board to the back cover

e Tighten all loosen screws.

6.2.4 Closing the PC

« Close your PC as described in the manual of the PC manufacturer.

17
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7 SOFTWARE

The board is supplied with a CD-ROM. The CD contains ADDIREG for
Windows NT 4.0 and Windows 95/98.

IMPORTANT!

To install the new version of ADDIREG, please uninstall first the
current version from your PC with the ADDI_UNINSTALL
program (See paragraph 7.4).

ol @

You can also download the ADDIREG program from the Internet:
http://www.addi-data.de

http://www.addi-data.com.

The CD includes also:

- Standard software for the ADDI-DATA boards:
- 16-bit for MS-DOS and Windows 3.11
- 32-bit for Windows NT/95/98.

7.1 Board configuration with ADDIREG
7.1.1 Installing the ADDIREG program

IMPORTANT!

[ J
1 Install first the ADDIREG program before installing or starting
any other application of the board.

- Change to the CD drive.

Fig. 7-1: Installation of the ADDIREG program
B¥ Explorer - Disk1

Datei Bearbeiten  Anzicht  Ewxtraz 7

18

[ 23 Disk1
|.-'-‘-.IIE Ordrer | Inhalt won 'Disk"
-2 addidata [G:) ;| Hame =
B ADDIMON 328t P4, 1500 =] _setup ]
|:| ADDIMOM 32-Bit »PCI-1500 = isdel exe
EH:I Addren tSetup.exe
: a D!sk'l J ﬁﬁetup_ing
: - D!Skz _inst32i.e:-:_
L Disk1.id
| Diskd B
-0 ADDIUNINSTALL 2] Setup.iss
& Apcils Setup.|r'!|
& ApcilOlE _SEtup.hb |
- Apeil50 Setup.pkg .
- Apeil516 - = conm L|J

1 Obijekte] markisrt (438 KE

- Start the set-up file.
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- Select one of the 3 parameters
1- typical
2- compact
3- custom

Proceed as indicated on the screen and read the "Software License" and
"Readme". In "custom", you can select your operating system.
The installation program gives you further instructions.

If the message "Der Keyboard Kernel wurde noch nicht gestartet, ... soll der
Kernel jetzt gestartet werden?" (Problem when installing the system) is
displayed by starting the program, deinstall the ADDIREG program and install
it anew.

7.1.2 Program description

. IMPORTANT!
1 If you use one or several resources of the board, you cannot start the
ADDIREG program.

The ADDIREG registration program is a 32-bit program for Windows NT 4.0 and

Windows 95/98. The user can register all hardware information necessary to operate
the ADDI-DATA PC boards.

IMPORTANT!
Insert the ADDI-DATA boards to be registered before starting the
ADDIREG program.

ek @

If the board is not inserted, the user cannot test the registration. Once the program is
called up, the following dialog box appears.

Fig. 7-2: ADDIREG registration program

4 ADDI-DATA GmbH registration program. Yersion 0600 / 0417

Besource file  Swstem info About

— Board list configuration

PCI
bus/device/[slot]

Board name Base address Access Interrupt 15A DMA More information =

Inzert | Exdit: | [Elear

= Board configuration

Base address name : Intermupt name: DMA name:
I j I j I j Siet Eancel
Base address : Interrupt : DMA channel :
I ﬂ I ﬂ I j iefault . ﬂure_
miormatron
Access mode:
Tiest " Deinstall Brint q I
Lo | iz registration ! reqistration regietration Quit | A

ADDI-DATA

19
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The table in the middle lists the registered boards and their respective
parameters.

Board name:
Names of the different registered boards (e.g.: APCI-3120).
When you start the program for the first time, no board is registered in this table.

Base address:
Selected base address of the board.

IMPORTANT!
The base address selected with the ADDIREG program must correspond
to the one set through DIP-switches.

Access:
Selection of the access mode for the ADDI-DATA digital boards.
Access in 8-bit or 16-bit.

PCI bus / slot:
Used PClI slot. If the board is no PCI board, the message "NO" is displayed.

Interrupt:
Used interrupt of the board. If the board uses no interrupt, the message "Not
available" is displayed.

ISA DMA:
Indicates the selected DMA channel or "Not available" if the board uses no DMA.

More information:
Additional information like the identifier string (e.g.: PCI1500-50) or the
installed COM interfaces.

Text boxes:

Under the table you will find 6 text boxes in which you can change the
parameters of the board.

Base address name:
When the board operates with several base addresses (One for port 1, one for
port 2, etc.) you can select which base address is to be changed.

Base address:
In this box you can select the base addresses of your PC board. The free base
addresses are listed. The used base addresses do not appear in this box.

Interrupt name:
When the board must support different interrupt lines (common or single
interrupts), you can select them in this box.

Interrupt:
Selection of the interrupt number which the board uses.
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DMA name:
When the board supports 2 DMA channels, you can select which DMA channel
is to be changed.

DMA channel:
Selection of the used DMA channel.

Buttons:

Edit [t}
Selection of the highlighted board with the different parameters set in the text boxes.
Click on "Edit" to activate the data or click twice on the selected board.

Insert:
When you want to insert a new board, click on "Insert". The following dialog
window appears:

Fig. 7-3: Configuring a new board

Board type hst

Board type list :
APCI1500 - |AJ'D converter, 8416 zingle-ended or 4/8 differential inputz, 14-bit, 100 kHz, DMA,
P

PA3000 rogrammable amplifier, FIFO, D/A converter, 4 to 8 channels with optical
PA30Z2 izolation, 12-bit. unipolarf bipolar, watchdog.

PA3100
PA311
PA3110

PA350
PA3SE
PA370
PA7300 hd

Ok | IA LCancel

ADDI-DATA

All boards you can register are listed on the left. Select the wished board. (The
corresponding line is highlighted). On the right you can read technical information
about the board(s). Activate with "OK"; You come back to the former screen.

Clear:
You can delete the registration of a board. Select the board to be deleted and
click on "Clear".

Set:
Sets the parameterised board configuration. The configuration should be set
before you save it.

Cancel:
Reactivates the former parameters of the saved configuration.

Default:
Sets the standard parameters of the board.

1y, Keyboard shortcuts; e.g. "Alt + ¢" for Edit
21
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More information:
You can change the board specific parameters like the identifier string, the COM
number, the operating mode of a communication board, etc...

If your board does not support these information, you cannot activate this
button.

Save:
Saves the parameters and registers the board.

Restore:
Reactivates the last saved parameters and registration.

Test registration:

Controls if there is a conflict between the board and other devices.

A message indicates the parameter which has generated the conflict. If there is
no conflict, "OK" is displayed.

Deinstall registration:
Deinstalls the registrations of all board listed in the table.

Print registration:
Prints the registration parameter on your standard printer.

Quit:
Quits the ADDIREG program.

7.1.3 Registering a new board

. IMPORTANT!

l To register a new board, you must have administrator rights.
Only an administrator is allowed to register a new board or change a
registration.

* Call up the ADDIREG program. The figure 7-2 is displayed on the screen. Click
on "Insert". Select the wished board.

* Click on "OK". The default address, interrupt, and the other parameters are
automatically set in the lower fields. The parameters are listed in the lower fields.
If the parameters are not automatically set by the BIOS, you can change them. Click
on the wished scroll function(s) and choose a new value.
Activate your selection with a click.

* Once the wished configuration is set, click on "Set".

» Save the configuration with "Save".

22
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* You can test if the registration is "OK".
This test controls if the registration is right and if the board is present.
If the test has been successfully completed you can quit the ADDIREG program.
The board is initialised with the set parameters and can now be operated.

In case the registration data is to be modified, it is necessary to boot your PC
again. A message asks you to do so. When it is not necessary you can quit the
ADDIREG program and directly begin with your application.

7.1.4 Changing the registration of a board

. IMPORTANT!

1 To change the registration of a board, you must have administrator rights.
Only an administrator is allowed to register a new board or change a
registration.

e Call up the ADDIREG program. Select the board to be changed.
The board parameters (Base address, DMA channel, ..) are listed in the lower fields.

* Click on the parameter(s) you want to set and open the scroll function(s).

» Select a new value. Activate it with a click.
Repeat the operation for each parameter to be modified.

* Once the wished configuration is set, click on "Set".
* Save the configuration with "Save".

* You can test if the registration is "OK".
This test controls if the registration is right and if the board is present.
If the test has been successfully completed you can quit the ADDIREG program.
The board is initialised with the set parameters and can now be operated.

In case the registration data is to be modified, it is necessary to boot your PC
again. A message asks you to do so. When it is not necessary you can quit the
ADDIREG program and directly begin with your application.

23
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7.2
1

7.2.1

7.2.2

24

Installing the drivers

IMPORTANT!

Install first the ADDIREG program before installing or starting

any other application of the board.

Installation under MS-DOS

- Copy the contents of PA3500/Dos/Disk1 on a diskette.
- Insert the diskette into a driver and change to this drive.

- Enter <INSTALL>.

The installation program gives you further instructions.

Installation under Windows 3.11/NT/95/98

- Change to the CD drive; The required driver and the corresponding samples

are stored as follows:

Fig. 7-4: Installing the driver

w1 Pa3ll | [ Name
- Pa3s0 ] _nst2ier
,_:_|{“_-| = [ _isdel exe
EH:l Dos ] _setup.1
B[] Diskl =] _setup.di
EH:' W'”31_1 ] _setup.lib
- B0 diiver (a8 Disk1.id
P - (] DiskT &l setup.eve
- - samples 5 L
- winN T3 =) Setupn
=1 driver ESEMP'!”S
-2 Diskd Setup.iss
-] samples Setup.pkg
-7 Pa3ss

- Under PA3500/Win311/Driver/Disk1 or PA3500/winNT-9x/Driver/Disk1 start
the set-up program "setup.exe" (double click).

Proceed as indicated on the screen and read attentively the "Software License"

and "Readme".
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7.3

7.3.1

7.3.2

Installing

the samples

Installation under MS-DOS

Under DOS the software samples are automatically installed with the driver.

Installation under Windows 3.11/NT/95/98

- Change to the CD drive. The files for the required samples are to be found as

follows.

Fig. 7-5: Installation of the samples

-1 Pa31i0 ] | Mame
-] Pa350 ] _inst3zien
F.H:l Pa3500 E_isdel.exe
D Dos _zetup.1
D Win311 _zetup.di
ED WmNT'SH _zetup lib
=0 diiver Disk?.id
i (] Diskl & Setup.exe
E--E.Emgles Setup.ini
Diisk1 Setup.ing
g Disk? Setup.izs
=7 vb Setup.pkg
&[] Disk
#-_] Pa358

- Select the required programming language.
- Start the Set-up file setup.exe.
- Select one of the 3 parameters

1- typical
2- compact
3- custom

Proceed as indicated on the screen and read attentively the "Software License"
and "Readme". In "custom", you can select your operating system.

The installation program gives you further instructions.

25
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7.4 The ADDI-UNINSTALL program
7.4.1 Installation of ADDI-UNINSTALL

The ADDI_UNINSTALL program is delivered on the CD-ROM.
- Change to the CD drive and start the set-up file (double click).

Fig. 7-6: Installation of the ADDI-UNINSTALL program

=25 addidata [G:] :I —
-1 ADDIMON 32-Bit P4 1500 _setup_1
- ADDIMON 32-Bit <PCI-1500 = iedel exe
D ¢ dreg sEetup.Ee:-:Ee
El{:l ADDIJMINSTALL ﬁ .
-~ D!SH _inst32i.e:-:_
g EEE (8] Diisk1.id
'-{:I Apcil3s zetup.!s.s
#- Apcil 016 | Setup i
- Apcil 500 _setup.lib
(] Apeil 516 Setup.pg
#-{ Apcil710 _setup.d

#- Apciz016

o T A e

- Proceed as indicated on the screen.

7.4.2 Software uninstalling with ADDI-UNINSTALL
o Start the ADDI UNINSTALL program.

Fig. 7-7: The ADDI_UNINSTALL program

J ADDI-DATA Uninstall program Version 060070103 H[=1 3

" ADDIREG -
" UNIVERSALDRIVER s Select All
™ ADDICOM
™ PATOD

™ PA1000
I~ PA101 b Clear All
I PAT1D

I PA1SD |
™ PA1500

I~ PA1508 1S Remove
I PATED
I PAIG10

[~ PA200

™ PA2000 K Exit
[ PA2200
[ APCI1500
[ PA3000
" PA302 & Deinstall Registration for AddiReg
™ PA310 =

| /

» Select the software or the board driver(s) to be deinstalled and click in the
corresponding check box.

* Click on "Remove". Proceed as indicated until the complete removal of the program.
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Uninstall ADDIREG

* Click on "Deinstall registration for AddiReg".
* Proceed as indicated until the complete removal of ADDIREG.

You can also download the ADDI-UNINSTALL program from the Internet.

7.5 Software downloads from the Internet

Do not hesitate to visit us or e-mail your questions.

Our Internet page is accessed:

- per e-mail: info@addi-data.de

- per Internet : http://www.addi-data.de. or
http://www.addi-data.com

Free downloads of the standard software
You can download the latest version of the software for the board PA 3500.

27



PA 3500 Technical description Chapter 8

8 CONNECTION TO THE PERIPHERAL

WARNING!

Emissions may be diffused and coupled through a wrong connection
cable and could damage the operation and function safeties of your
system.

We recommend to use our standard connection cable.

Make sure by the installation of the connection cable that:

- it is installed within a sufficient distance from sensitive analog signals

- the distance from potential interference sources (e.g.: frequency converters,
supply circuits) is as long as possible.

If the outputs are operating at maximum load, you may install the connection
cable with the appropriate cross section in a well-aerated room.

A voltage fall of 1.22 mV is possible on the connection cable and this may
modify the measurement results by 1 LSB.

To avoid this error, you can calculate the maximum length of your cable (Imax
with diameter A) according to the maximum voltage fall (Umax) possible for
your application as follows.

Rigop= =2x1xp/A

p (copper)=0.01724 Q mm?*/m

Condition

Rloop x I< Umax

Upax = 0.3448 Q x mm*/m x Imax / Ax I
Imax= A X Upay/ (0.3448 Q x mm*’/m xI)

Imax = maximum length in mm
I = current through the conductor in Ampeére
A = cross section of the conductor in mm?

WARNING ! (Version PA 3500-8 and -4)
If more than 5 mA current flows through the load, the D/A converter
may be damaged. (See technical data)

® —lD

Notice the version of your board. The maximum output current is limited at 5
mA in the versions -8 and -4.
Rmax =10 V/5 mA =2000 Q
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8.1 Connector pin assignment

IMPORTANT!

1 To avoid any confusion, both pins of a signal are displayed in front of
one another on the connector (except from the trigger input on the

SUB-D connector).

To avoid galvanic coupling the trigger input is to be connected to the ribbon
connector through the SUB-D connector

Notice !

2 connections (Pin 6,25) are available for the trigger on the ribbon connector. If
you do not use the digital inputs and outputs, you can also connect the trigger
input on 2 pins (10,19) of the SUB-D connector.

Fig. 8-1: 37-pin SUB-D male connector

Trigger |19 w 37 1OUT7 () )
( IOUT7 (+) 18 |® o] 36| 10OUTS (3)
IOUT6 (+) 17 | ® o 35| 10UT5 (1)
IOUTS (+) 16 | ® ¢ 34 10UT4 () }For
—8C< OUT4 (+) 15 | @ g 33 | 1OUT3 () current
IOUT3 (+) 14 1@ g 32 IOUT2 (-) outouts
4C{ 1ouT2(+) 13 |® ¢ 31 | I0UTI () b
\ oUT1 (+) 12 |® gl 30 IOUTO () 4
IOUTO (+) 11 |® o] 20 0V ext.
GND frigger |10 | ® ¢ 28| 24V ext.
91® 8|27 An.GND7
[ Anoutput7 | 8|® gf 26 An.GND 6
An.oufput6 | 7 |® gl25 An.GND 5 For
An.oufputd | 6 |® ¢l 24| An. GND 4 voltage
_8< An.output4d | 5 1@ g3 An.GND3 [ o=
An.oufput3 | 4 |® g1 22| An. GND 2 P
An.oufput2 | 3 1@ g1 21| An.GND 1
| 4] Anoutputi | 2|@g)20 An GNDO J
An. output 0 1y
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Fig. 8-2: Connection to the ribbon cable FB3000

(16-pin to 37-pin connector)

19 w 37
1819 o360
1619 o34
14® |35
1219 |30
111®e]29
10]® |28
71® e]27| Dig. inputo <
Dig. inpufOGND | 8 | ® o SZ Dig. ingu‘r] FB 3000
Dig. inpuH.GND 71® o]25 Trigger GND
. Tigger | 6 1@ ¢|54| Dig output 0
Dig.output OGND | 5| @ o 23| Dig. output 1
Dig. output TGND | 4| @ e |22 24 VoIt _
OVext 1318 gl 5ol
Dig.GND | 2|® o 20
1 V

Dig. input 0
Dig. input 1
Trigger GND
Dig. outfput 0
Dig. output 1
24V ext.

5 Volt ext.

Tmm?2
3mm4
Smmé
/umg
omm ()
11mm]2
13®™ 14
15™ ™16

Dig.input 0 GND
Dig. input 1 GND
Trigger

Dig. output 0 GND
Dig. output T GND
OV ext

Dig. GND

The 24 V lines on the front connector (pin 28) and on the connector for ribbon

cable (pin 11) are connected to each other.

Fig. 8-3: Connection of the ribbon connector through the SUB-D connector

ST010/STO11

la

FB3000

SUB-D
female
connector

=5

ST010/STO11

PA3500

SUB-D
female
connector

30

SUB-D
male
connector

SUB-D
male
connector

PX901-2G

O

:

PX901-A

s
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8.2 Connection examples

Fig. 8-4: Connection to the screw terminal board PX 901

VOLTAGE VERSION

Digital inputs and outputs

2981,
28
9
I
19 o[
ST010 °l
[ J
FB3000 ole A
:: 1\ o
@ olg/| [ 1 O D&
[ ]
colel g R
o o L g =
= e @]ﬂ%
6 0 g1+
Pl d |
PC PA 3500 ANC ;}
b |
3 : NI
11:720"

Analog outputs

ST010 5
10
8Hio
9
\\‘F—D
O 19 ol
018 @ °
O o ®
O lo®
O )
O * 5
O ° .
QO 11e
80 |eo|®
BO  le|®
=g g || ®
O
\\‘}»*D'go 7 @ :
206 |0 g
20 5 |e
FO 4 lo|®
j Twisted pairs 3 | :
2 |9 gl20
Shield connection X901 LG __ D@
-AG or
PX901-2G

@ If the digital inputs and outputs are not used,
the pins 19 and 10 are available on the PX 901-AG
for the connection of the trigger generator.
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CURRENT VERSION

Digital inputs and outputs

298 1o
28
9
I
19 (o q]
ST010 e
* [ ]
FB3000 e A
% | 1 o
olal| 1 05
Slef | 1 T @& )
o M hemmiaf) 5 2
- =g
6 L ® 1 | rl'—‘ 0
Pl |
PC PA 3500 l 4ol T I—C
KR ’n
[ ]
Lelel 2,

Analog outputs

ST010

29/ @ -
58 ®|10 . 24V
HE
-]
19 :T List 8
18 : °
®
oo
o ®
1 :f Last 1
ol ® L
g (@@
“H**D 7 |e :
6 |@ °
5 |@ °
4 |@ °
j Twisted pairs 3 (%0,
°
? e ® 20
Shield connection —
PX901-ZG
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PA 3500

9 BOARD FUNCTIONS

9.1 Analog outputs

The inputs are controlled by electronics through the PC bus. They modify the
output voltage [ or the output current Elaccording to the programmed data bus

information.

The used data bus information is transmitted to the corresponding command
functions of the driver in the form of a number value with 14-bit decoding.

The A/D converter loads the number value and only returns the new value to the

output after a strobe. (update).
The strobe generation depends on the programmed operation mode:

Strobe

Operating mode

Automatic

Simple mode

per command

Trigger and synchronous mode

per trigger

Trigger and synchronous mode

Table 9-1: Translation table

Output range Current version Voltage version
Resolution 13-bit 14-bit

Digital value D13..D0 0-20 mA 4-20 mA 5-25 mA 0-10 V 10V
3FFF Hex 20 mA 20 mA 25 mA 10V +10V
2FFF Hex 10 mA 12 mA 15 mA 5V +5V

2000 Hex 0 mA 4 mA 5 mA ov ov

0000 Hex - - - - -10V

LSB 2,44 nA 1,96 pA 2,44 uA 1,22mV | 244mV
Reset: After reset the outputs are set on 0 V.

I Refers to the voltage version.

2 Refers to the current version
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9.2 Digital outputs

The outputs are used as electronic switches which modify their switching status

according to the programmed bus information.

The used data bus information is transmitted to the corresponding command
functions of the driver in the form of a number value with logic "1" or "0".

Warning!
When switching the digital outputs, make sure that you do not exceed the
limit values given in the chapter 4 "technical data".

@ —lD

Logical state

Switching state

Meaning

1

Output transistor is conductive

0

—X

Output transistor is high ohmic

d @

Synchronous mode:
In this mode, the switching status of the outputs cannot be controlled
through the data bus; The outputs indicate the status of the analog

outputs operations.

Table 9-2: Status display in synchronous mode

Output 1 Output 2 Strobe-effect State
= Ready = Load
0 1 Transmission of new values
1 1 Waiting for strobe
1 0 Update has occurred
Reset: After reset the outputs are high ohmic.
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9.3 Digital inputs

The inputs acquire external signal status: the PC loads an input information per
driver command as a number value (1 or 0). The user can read if inputs signals
higher than 17 V are transmitted to the inputs.

Logical state Meaning
1 Entering signal voltage > 17 V
0 Entering signal voltage <17 V

9.4 Trigger

The trigger is a digital input which determines the status of the connected
mechanic Dor electronic switches. The open E|or closed status of the switches is
converted in logic signals and is translated by the corresponding reading
function of the driver as number value "1" or "0".

Switching state Logic Meaning

0 Trigger is active

_ \ 1 No trigger El

Update: The trigger function consists in releasing at a fixed period of time the
loaded analog value. (update by closing)

IMPORTANT !
1 The trigger is used for trigger function as a digital input with update
function only in trigger and synchronous mode.

Table 9-3: Trigger function according to the operating mode

Operating mode Interrupt Function
SIMPLE MODE release by Enable Digital input, interrupt source
TRIGGER MODE release by Enable Digital input with update
SYNCHRONOUS MODE | release by Enable function and interrupt source

1 For mechanic switches a debounce device is necessary
2 For electronic switches "open" means high-ohmic
3 "Regular" status, when no switch is connected for the triggering.
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9.5

36

Watchdog

The watchdog function controls the function errors in the application.

The updating of the outputs triggers the watchdog.
If the watchdog has been activated per software and if no retrigger occurs after
4.2 s, the outputs switch off and cannot be activated.

3 different states of the watchdog can be read at any time per software.
"OFF" The watchdog is switched off. It has no influence on the outputs.

"ON" The watchdog is active. It controls the program course and switches
the outputs off by timeout (> 4.2 s).

"Alarm"  After running down of the watchdog (timeout > 4,2) the alarm bit is set.
The outputs are not reset; an interrupt can be generated.

Reset settings
After PC start the watchdog is off. The watchdog time is 4,2 s.
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10 EXAMPLES

10.1 Initialisation
10.1.1 Initialisation of one PA 3500 under DOS and Windows 3.11

a) Flow chart

Initialisation
Begin

If Windows program then
i_PA3500_InitCompiler

i_ PA3500_SetBoardInformation

Initialisation OK ?
Return value = 07?

Yes

Initialisation
Ok

Initialisation
Error
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b) Example in C

int Initialisation(unsigned char *pb_Boar dHandl e)

{
#i f def _W ndows

i _PA3500_| ni t Conpi | er (DLL_COWPI LER O);
#endi f

i f(i _PA3500_Set Boar dl nformati on (0x390
3, // IR®@
8, // Anal og output Nunber
PA3500_SI MPLE_MCDE,
pb_Boar dHandl e) == 0)

{
return (0); [* OK */
el se
{
return (-1); /* ERROR */
}
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10.1.2 Initialisation of one PA 3500 under Windows NT/95

a) Flow chart
Initialisation
Begin

If Windows program then
i_PA3500 InitCompiler

l

i_ PA3500_SetBoardInformationWin32

Initialisation OK ?
Return value = 0?

Yes

Initialisation Initialisation
Ok Error
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b) Example in C

int Initialisation(unsigned char *pb_Boar dHandl e)
{
if (i _PA3500_InitConpiler (DLL_COWILER C) == 0)
{
i f(i _PA3500_Set Boar dl nfornmati onWn32 (“PA3500-00“,
8,
PA3500_SI MPLE_MODE
pb_Boar dHandl e) == 0)
{
return (0); [* OK */
}
el se
{
return (-1); /* ERROR */
}
el se
{
return (-1); /* ERROR */
}
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PA 3500

10.2 Interrupt

a) Flow chart

Interrupt routine
Begin

Interrupt mask

—Interrupt mask = 1—p»

Interrupt of
digital input 1

——Interrupt mask = 2—p»

Interrupt of
digital input 2

—Interrupt mask = 4—p»

Interrupt of
external trigger
Save last
channel number.

—Interrupt mask = 8—p»

Watchdog
interrupt

A 4

Interrupt routine
End
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b) Example in C for DOS and Windows 3.1x

unsi gned char b_ReceivelnterruptSource = 0; /* Interrupt flag */
unsi gned char b_Last Channel Nor = 0; /* Number of the |ast channel triggered */
_VAD_ v_InterruptRoutine (BYTE_b_BoardHandl e, BYTE_b_InterruptMask, BYTE_ b_Last Channel Nunber)
{
swi t ch(b_I nt errupt Mask)
{
case 1:
/* DIG TAL INPUT 1 interrupt */
b_Recei vel nterrupt Source = 1;
br eak;
case 2.
/* DIG TAL INPUT 2 interrupt */
b_Recei vel nterrupt Source = 2;
br eak;
case 4.
/* EXTERN TRI GGER i nterrupt */
b_Last Channel Nbr = b_Last Channel Nunber ;
b_Recei vel nterrupt Source = 4;
br eak;
case 8:
/* WATCHDOG RUN DOWN */
b_Recei vel nterrupt Source = 8;
br eak;
def aul t
b_Recei vel nterrupt Source = 0;
br eak;
}
}

42




Technical description Chapter 10 PA 3500

c) Example in C for Windows NT/95 (asynchronous mode)

unsi gned char b_Recei vel nterrupt Source = 0; /* Interrupt flag */
unsi gned char b_Last Channel Nor = 0; /* Number of the last channel triggered
*/
VO D_ v_InterruptRoutine ( BYTE_ b_BoardHandl e, BYTE_ b_Interrupt Mask,
BYTE_ b_Last Channel Nbr, BYTE_ b_User Cal | i nghbde,
VA D *pv_User Shar edMenor y)
{
swi t ch(b_I nterrupt Mask)
{
case 1:
/* DIG@TAL INPUT 1 interrupt */
b_Recei vel nterrupt Source = 1;
br eak;
case 2:
/* DIG@TAL INPUT 2 interrupt */
b_Recei vel nterrupt Source = 2;
br eak;
case 4:
/* EXTERN TRI GGER i nterrupt */
b_Last Channel Nor = b_Last Channel Nunber ;
b_Recei vel nterrupt Source = 4;
br eak;
case 8:
/* WATCHDOG RUN DOWN */
b_Recei vel nterrupt Source = 8;
br eak;
def aul t
b_Recei vel nterrupt Source = 0;
br eak;
}
}
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d) Flow chart for Windows NT / 95 (synchronous mode)

Interrupt routine
Begin

i PA3500_KRNL_Set1DigitalOutputOn

Interrupt mask

Interrupt of
digital input 1

—Interrupt mask = 1—p»

Interrupt of

—Interrupt mask = 2—p» digital input 2

Interrupt of
external trigger
Save last
channel number.

—Interrupt mask = 4—p|

Watchdog

—Interrupt mask = 8—p» interrupt

v

i PA3500_KRNL_Set1DigitalOutputOn

Interrupt routine
End
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e) Example in C for Windows NT/95 (synchronous mode)

typedef struct
{
unsi gned char b_Recei vel nterrupt Source; /* Interrupt flag */
unsi gned char b_Last Channel Nbr; /* Number of the last channel triggered */
}str_User Struct;
str_UserStruct *ps_d obal User Struct;

VO D_ v_InterruptRoutine ( BYTE_ b_BoardHandl e, BYTE_ b_I nt err upt Mask,
BYTE_ b_Last Channel Nunber,
BYTE_ b_UserCal | i nghbde, VO D *pv_User Shar edMenory)

{

str_UserStruct *ps_UserStruct = (str_UserStruct *) pv_User SharedMenory;

i _PA3500_KRNL_Set 1Di gi t al Qut put On(0x390, 1);

if ((b_InterruptMask&l) == 1) /* DIG@TAL INPUT 1 interrupt */
{ps_User Struct - >b_Recei vel nt errupt Source = 1;

if ((b_InterruptMask&) == 2) /* DIG@TAL INPUT 2 interrupt */
{ps_User Struct - >b_Recei vel nt er rupt Source = 2;

i f (}( b_Interrupt Mask&4) == 4) /* EXTERN TRI GGER interrupt */
E)s_UserSt ruct->b_Last Channel Nor = b_Last Channel Nunber ;
ps_User Struct - >b_Recei vel nt errupt Source = 4;

i f %(b_l nt errupt Mask&8) == 8) /* WATCHDOG i nterrupt */
{ps_User Struct - >b_Recei vel nt er rupt Source = 8;

i _P}ASSOO_KRNL_Set 1Di gi t al Qut put On(0x390, 2) ;

}
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10.3 Analog output channels

10.3.1 Testing 1 analog output (simple mode)

a) Flow chart

Test 1 analog output
Begin

v

Initialisation

Return value =0 No

Yes

v

i_PA3500_Write1AnalogValue

i_ PA3500_CloseBoardHandle

Test 1 analog output
End
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PA 3500

b) Example in C

voi d mai n (void)

unsi gned char b_Boar dHandl e;
unsi gned int ui_ReadVal ue;

if (Initialisation (&_BoardHandl e) == 0)

{

if (i_PA3500_WitelAnal ogVal ue (b_BoardHandl e,
PA3500_CHANNEL_O0,
PA3500_UNI POLAR,
4095) == 0)

{
printf (“\'n output 0 = 10 V*);
}

el se

{
printf (“i_PA3500_WitelAnal ogValue error®);

}
i _PA3500_C oseBoar dHandl e (b_Boar dHandl e) ;
}

el se

printf (“Initialisation error®);

}
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10.3.2 Testing one analog output (frigger mode)

a) Flow chart

Test 1 analog output
in trigger mode

Begin
Initialisation
i_PA3500_ChangeBoardOperatingMode Wait for
interrupt

v

Return value =0

No—>® 4—@

i_PA3500_ResetBoardIntRoutine

Yes

i_PA3500_SetBoardIntRoutineXX ¢ ( : )

v

i_PA3500_CloseBoardHandle
Return value =0 No—b@

Yes

v —(1)

i_ PA3500_StoreAnalogOutputValue

\ 4
Test 1 analog output
in trigger mode
Return value =0 No—b@ End
Yes
v

i_ PA3000_SimulateExternTrigger

Return value = 0 No—b@

Yes

®
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b) Example in C for DOS

voi d mai n(voi d)
{

unsi gned char b_Boar dHandl e;
if (Initialisation(&_BoardHandle) == 0)

{
i f (i _PA3500_ChangeBoar dOper at i ngMbde( b_Boar dHandl e, PA3500_TRI GGER_MODE) ! = 0)
return(0);
i f (i_PA3500_Set Boardl nt Routi neDos(b_Boar dHandl e, v_InterruptRoutine) == 0)
{
b_Recei vel nterrupt Source = 0;
i f (i_PA3500_St or eAnal ogQut put Val ue (b_Boar dHandl e, PA3500_ENABLE, PA3500_CHANNELO,
PA3500_UNI POLAR, 1024) ==0)

{
printf("\n Press a key to sinulate the trigger");
getch();
i f (i _PA3500_Si mul at eExt er nal Tri gger (b_BoardHandl e) == 0)
whil e (b_Receivel nterrupt Source == 0);
printf("\n interrupt source = %, output 0 = 2.5V', b_Recei vel nterrupt Source);
}
el se

printf("\'n i _PA3500_Si rmul at eExt ernal Tri gger error ");

}

el se
printf("\n i _PA3500_StoreAnal ogQut put Val ue error");
i _PA3500_Reset Boar dl nt Rout i ne( b_Boar dHandl e) ;
}
el se
printf("\n Interrupt routine initialisation error");
i _PA3500_dC oseBoar dHandl e( b_Boar dHandl e) ;
}
el se
printf("\n Initialisation error");
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c) Example in C for Windows 3.1x

voi d mai n(voi d)
{

unsi gned char b_Boar dHandl e;
if (Initialisation(&_BoardHandle) == 0)

{
i f (i _PA3500_ChangeBoar dOper at i ngMbde( b_Boar dHandl e, PA3500_TRI GGER_MODE) ! = 0)
return(0);
i f (i _PA3500_Set Boardl nt Routi neW nl16(b_BoardHandl e, v_InterruptRoutine) == 0)
{
b_Recei vel nterrupt Source = 0;
i f (i_PA3500_St or eAnal ogQut put Val ue (b_Boar dHandl e, PA3500_ENABLE, PA3500_CHANNELO,
PA3500_UNI POLAR, 1024) ==0)

{
printf("\n Press a key to sinulate the trigger");
getch();
i f (i _PA3500_Si mul at eExt er nal Tri gger (b_BoardHandl e) == 0)
whil e (b_Recei vel nterrupt Source == 0);
printf("\n interrupt source = %, output 0 = 2.5V', b_Recei vel nterrupt Source);
}
el se

printf("\'n i _PA3500_Si rmul at eExt ernal Tri gger error ");

}

el se
printf("\n i _PA3500_StoreAnal ogQut put Val ue error");
i _PA3500_Reset Boar dl nt Rout i ne( b_Boar dHandl e) ;
}
el se
printf("\n Interrupt routine initialisation error");
i _PA3500_dC oseBoar dHandl e( b_Boar dHandl e) ;
}
el se
printf("\n Initialisation error");
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d) Example in C for Windows NT/95 (asynchronous mode)

voi d mai n(voi d)
{

unsi gned char b_Boar dHandl e;
if (Initialisation(&_BoardHandle) == 0)

{
i f (i _PA3500_ChangeBoar dOper at i ngMbde( b_Boar dHandl e, PA3500_TRI GGER_MODE) ! = 0)
return(0);
i f (i _PA3500_Set Boardl nt Routi neW n32( b_Boar dHandl e, PA3500_ASYNCHRONOUS_MODE, 0,
NULL, v_InterruptRoutine) == 0)
{

b_Recei vel nterrupt Source = 0;
i f (i_PA3500_StoreAnal ogQut put Val ue (b_Boar dHandl e, PA3500_ENABLE, PA3500_CHANNELO,
PA3500_UNI POLAR, 1024) ==0)

{
printf("\n Press a key to sinulate the trigger");
getch();
i f (i_PA3500_Si mul at eExt er nal Tri gger (b_BoardHandl e) == 0)
whil e (b_Recei vel nterrupt Source == 0);
printf("\'n interrupt source = %, output 0 = 2.5V', b_Recei vel nterrupt Source);
}
el se

printf("\'n i _PA3500_Si nul at eExt ernal Tri gger error ");

}

el se
printf("\n i_PA3500_St or eAnal ogQut put Val ue error");
i _PA3500_Reset Boar dl nt Rout i ne(b_Boar dHandl e) ;
}
el se
printf("\n Interrupt routine initialisation error");
i _PA3500_d oseBoar dHandl e( b_Boar dHandl e) ;
}
el se
printf("\n Initialisation error");
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e) Example in C for Windows NT/95 (synchronous mode)

voi d mai n(voi d)

{

unsi gned char b_Boar dHandl e;

if (Initialisation(&_BoardHandle) == 0)

{
i f (i _PA3500_ChangeBoar dOper at i ngMbde( b_Boar dHandl e, PA3500_TRI GGER_MODE) ! = 0)

return(0);
i f (i _PA3500_Set Boardl nt Routi neW n32(b_Boar dHandl e, PA3500_SYNCHRONOUS MODE,

si zeof (str_UserStruct), (void **)&ps_d obal User Struct,
v_Interrupt Routi ne) == 0)

{
ps_d obal User Struct -> b_Recei vel nterrupt Source = 0;
i f (i_PA3500_St or eAnal ogQut put Val ue (b_Boar dHandl e, PA3500_ENABLE, PA3500_CHANNELO,

PA3500_UNI POLAR, 1024) ==0)

printf("\n Press a key to sinulate the trigger");

getch();
i f (i _PA3500_Si mul at eExt er nal Tri gger (b_BoardHandl e) == 0)
{

whil e (ps_d obal User Struct -> b_Recei vel nterrupt Source == 0);

printf("\n interrupt source = %, output 0 = 2.5V', ps_d obal User Struct ->
b_Recei vel nt er r upt Sour ce) ;

}

el se
printf("\'n i _PA3500_Si mul at eExt ernal Tri gger error ");

}
el se
printf("\n i_PA3500_StoreAnal ogQut put Val ue error");

i _PA3500_Reset Boar dl nt Rout i ne(b_Boar dHandl e) ;
}

el se
printf("\n Interrupt routine initialisation error");

i _PA3500_C oseBoar dHandl e( b_Boar dHandl €) ;
}

el se
printf("\n Initialisation error");
}
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10.3.3 Testing several analog outputs (simple mode)

a) Flow chart

Test several analog outputs
Begin

v

Initialisation

Return value =0 No

Yes

v

i PA3500_WriteMoreAnalogValue

;

i PA3500 CloseBoardHandle

Test several analog outputs
End
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b) Example in C

voi d mai n (void)

unsi gned char b_Boar dHandl e;
unsi gned char b_Polar [4];
unsigned int ui_WiteValueArray [4];

b_Pol ar[0] = PA3500_UNI POLAR; ui _WiteVal ueArray[0] = O;
b_Pol ar[ 1] = PA3500_UNI POLAR; ui _WiteVal ueArray[1] = 2047;
b_Pol ar[2] = PA3500_UNI POLAR; ui _WiteVal ueArray[2] = 4095;
b_Pol ar[ 3] = PA3500_UNI POLAR; ui _WiteVal ueArray[3] = O;
if (Initialisation (&_BoardHandl e) == 0)
{
if (i_PA3500_WiteMoreAnal ogVal ue (b_Boar dHandl e, PA3500_CHANNELO, 4,
b_Polar,ui_WiteVal ueArray) == 0)

{
printf (“Qutput O val ue=0V \nQuptut 1 value=5V \nQutput 2 val ue=10M nQut put 3 val ue=0V");

el se
{
printf (“i_PA3500_WiteMoreAnal ogVal ue error");

}
i _PA3500_C oseBoar dHandl e (b_Boar dHandl e) ;
}

el se

printf (“Initialisation error”);

}
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PA 3500

10.4 Digital inputs

10.4.1 Reading one digital input

a) Flow chart

Read 1 digital input
Begin

Initialisation

Return value =0 No

Yes

v

i_PA3500_Read1Digitallnput

i

i_PA3500 CloseBoardHandle

Read 1 digital input
End
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b) Example in C

voi d mai n (void)

unsi gned char b_Boar dHandl e;
unsi gned char b_ReadVal ue;

if (Initialisation (&_BoardHandl e) == 0)

{
if (i_PA3500_ReadlDigitallnput (b_BoardHandl e,
1

& _ReadVal ue) == 0)
{
printf (“b_ReadValue = %“, b_ReadVal ue);
}
el se

printf (“i_PA3500_ReadlDigitallnput error”);

}
i _PA3500_C oseBoar dHandl e (b_Boar dHandl e) ;
}

el se

printf (“Initialisation error®);

}
}
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10.4.2 Reading 2 digital inputs

a) Flow chart

Read 2 digital inputs
Begin

Initialisation

I

Return value =0 No

Yes

v

i_PA3500_Read2Digitallnput

i

i_ PA3500_CloseBoardHandle

Read 2 digital inputs
End
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b) Example in C

voi d mai n (void)

unsi gned char b_Boar dHandl e;
unsi gned char b_ReadVal ue;

if (Initialisation (&_BoardHandl e) == 0)

{
if (i_PA3500_Read2Digitallnput (b_BoardHandl e,
&b _ReadVal ue)

{
printf (“b_ReadValue = %u"“, b_ReadVal ue);
}

el se
- j o
printf (“i_PA3500_Read2Di gital |l nput error®);
}

i _PA3500_d oseBoar dHandl e (b_BoardHandl e) ;

}

el se

printf (“Initialisation error®);

}

== 0)
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10.4.3 Reading the external trigger input

a) Flow chart

Read the external
trigger input
Begin

v

Initialisation

Return value =0 No

Yes

v

i_PA3500_ ReadExternTriggerinput

i_PA3500_CloseBoardHandle

v

Read the external
trigger input
End
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b) Example in C

voi d mai n (void)

unsi gned char b_Boar dHandl e;
unsi gned char b_ReadVal ue;

if (Initialisation (&_BoardHandl e) == 0)

{
i f (i_PA3500_ReadExternTriggerl nput
(b_Boar dHandl e,

& _ReadVal ue) == 0)
{
printf (“b_ReadValue = %“, b_ReadVal ue);
}
el se

printf (“i_PA3500_ReadExternTriggerlnput error“);

}
i _PA3500_C oseBoar dHandl e (b_Boar dHandl e) ;
}

el se

printf (“Initialisation error®);

}
}
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10.4.4 Interrupt on the digital inputs

a) Flow chart

Test analog input interrupt
Begin

Initialisation

Wait for
interrupt

}

Return value =0 N0—>®
i_PA3500_DisableDigitalinputinterrupt

Yis | ‘

i PA3500_SetBoardIntRoutineXX

i_PA3500_ResetBoardIntRoutine

Return value = 0 No—>@

Yes

v

i_ PA3500_EnableDigitallnputinterrupt

i_ PA3500_CloseBoardHandle

Return value = 0 —P@ Test analog mput mterruD

End

Yes

®
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b) Example in C for DOS

voi d mai n(voi d)
{
unsi gned char b_Boar dHandl e;

if (Initialisation(&_BoardHandle) == 0)

{
i f (i _PA3500_Set Boardl nt Routi neDos(b_Boar dHandl e, v_InterruptRoutine) == 0)
{

b_Recei vel nterrupt Source = 0;
i f (i_PA3500_Enabl ebi gi tal | nputlnterrupt(b_BoardHandl e, 3) ==0)

whil e (b_Receivel nterrupt Source == 0);
printf("\n interrupt source = input %", b_Receivel nterrupt Source);
i _PA3500_Di sabl ebi gi tal | nput | nterrupt(b_BoardHandl e);
}
el se

printf("\n i_PA3500_Enabl eDigital I nputlnterrupt error");
i _PA3500_Reset Boar dl nt Rout i ne( b_Boar dHandl e) ;
}
el se
printf("\n Interrupt routine initialisation error");
i _PA3500_dC oseBoar dHandl e( b_Boar dHandl e) ;
}
el se
printf("\n Initialisation error");
}
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c) Example in C for Windows 3.1x

voi d mai n(voi d)
{
unsi gned char b_Boar dHandl e;

if (Initialisation(&_BoardHandle) == 0)

i f (i _PA3500_Set Boardl nt Routi neW nl16(b_BoardHandl e, v_InterruptRoutine) == 0)
{

b_Recei vel nterrupt Source = 0;
i f (i_PA3500_Enabl ebi gi tal | nputlnterrupt(b_BoardHandl e, 3) ==0)

whil e (b_Recei vel nterrupt Source == 0);
printf("\n interrupt source = input %", b_Receivel nterrupt Source);
i _PA3500_Di sabl ebi gi tal | nput | nterrupt(b_BoardHandl e);
}
el se

printf("\n i _PA3500 _EnableDi gitallnputlnterrupt error");
i _PA3500_Reset Boar dl nt Rout i ne( b_Boar dHandl e) ;

}

el se

printf("\n Interrupt routine initialisation error");
i _PA3500_dC oseBoar dHandl e( b_Boar dHandl e) ;
}

el se
printf("\n Initialisation error");
}
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d) Example in C for Windows NT/95 (asynchronous mode)

voi d mai n(voi d)
{

unsi gned char b_Boar dHandl e;
if (Initialisation(&_BoardHandle) == 0)

{
i f (i _PA3500_Set Boardl nt Routi neW n32(b_Boar dHandl e, PA3500_ASYNCHRONOUS_MODE, 0, NULL,
v_I nterrupt Routine) == 0)
{

b_Recei vel nterrupt Source = 0;
i f (i _PA3500_Enabl eDi gi tal | nputlnterrupt(b_BoardHandl e, 3) ==0)

whil e (b_Recei vel nterrupt Source == 0);
printf("\n interrupt source = input %", b_Receivel nterrupt Source);
i _PA3500_Di sabl eDi gi tal | nput | nterrupt(b_BoardHandl e);
}
el se

printf("\n i _PA3500 _Enabl eDigitallnputlnterrupt error");
i _PA3500_Reset Boar dl nt Rout i ne( b_Boar dHandl e) ;
}
el se
printf("\n Interrupt routine initialisation error");
i _PA3500_C oseBoar dHandl e( b_Boar dHandl €) ;
}
el se
printf("\n Initialisation error");
}
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e) Example in C for Windows NT/95 (synchronous mode)

voi d mai n(voi d)
{

unsi gned char b_Boar dHandl e;
if (Initialisation(&_BoardHandle) == 0)

{

i f (i _PA3500_Set Boardl nt Routi neW n32(b_Boar dHandl e, PA3500_ASYNCHRONOUS MODE,
si zeof (str_UserStruct),
(void **)&ps_d obal User Struct,
v_I nterrupt Routine) == 0)

ps_d obal User Struct -> b_Recei vel nterrupt Source = 0;
i f (i_PA3500_Enabl eDi gital I nputlnterrupt(b_BoardHandl e, 3) ==0)
{
whil e (ps_d obal User Struct -> b_Recei vel nterrupt Source == 0);
printf("\n interrupt source = input %", ps_Gd obal UserStruct ->
b_Recei vel nt errupt Source);
i _PA3500_Di sabl ebi gi tal | nput | nterrupt(b_BoardHandl e);
}
el se
printf("\n i _PA3500 _EnableDi gitallnputlnterrupt error");
i _PA3500_Reset Boar dl nt Rout i ne( b_Boar dHandl e) ;
}
el se
printf("\n Interrupt routine initialisation error");
i _PA3500_dC oseBoar dHandl e( b_Boar dHandl e) ;
}
el se
printf("\n Initialisation error");
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10.5 Digital outputs

a) Flow chart

Test the digital
output memory

Begin

Initialisation

Return value =0 No@

Yes

v

i PA3500_SetOutputMemoryOn

Return value = 0 No@

Yes

v

i_PA3500_Set1DigitalOutputOn

Return value =0 No—b@

Yes

v

i PA3500_Set2DigitalOutputOn

Return value =0 No—b@

Yes

66

i_PA3500_Set1DigitalOutputOff

Return value = 0 NOAF@

Yes

v

i_PA3500_Set2DigitalOutputOff

Return value = 0 No—b@

Yes

\ 4

i PA3500_SetOutputMemoryOff

Return value =0 No@

i_PA3500_CloseBoardHandle

—O

Test the digital

output memory
End
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b) Example in C

voi d mai n (void)
{
unsi gned char b_Boar dHandl e;
if (Initialisation (&_BoardHandl e) == 0)
{
i f (i_PA3500_Set Cut put MenoryOn (b_BoardHandl e) == 0)
{

printf (“Digital output nenmory is activated");
if (i_PA3500_Setl1Digital QutputOn (b_BoardHandle, 1) == 0)

printf(“ Qutput 1 is set “);

getch();

i f (i_PA3500_Set2Di gital Qut putOn (b_BoardHandl e, 2) ==0)
{
printf (“Al Qutput are set “);
getch();

if (i _PA3500 SetlDigital QutputOf (b_BoardHandle, 1 ) == 0)
printf (“Qutput 1 is reset”);
getch();
if (i _PA3500 Set2Digital QutputOff (b_BoardHandle, 2) == 0)
printf (“Qutput 2 is reset");
i f (i_PA3500_Set Cut put MenoryOff (b_BoardHandl e) == 0)
printf (“Digital Qutput Menory deactivated");
el se printf (“i_PA3500_Set Qut put MemoryOff error*);
el se printf (“i_PA3500_Set2digital QutputOif error”);
el se printf (“i_PA3500_Setl1lDigital QutputOf error “);
}
el se printf (“i_PA3500_Set2digital QutputOn error”);
el se printf (“i_PA3500_Set1Digital QutputOn error”);

}
el se printf (“i_PA3500_Set Qut put MenoryOn error”);
i _PA3500_C oseBoar dHandl e (b_Boar dHandl e) ;

el se printf (“Initialisation error®);

}
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10.6 Testing the watchdog

a) Flow chart

Watchdog test
Start
l Loop

Initialisation

A 4

i_PA3500_ReadWatchdogStatus

R 0 No—>® l

Loop until
Status = 1

i_PA3500_EnableWatchdog

i_PA3500_DisableWatchdog

& 0 No—»@

i_ PA3500_TriggerWatchdog

\ 4

l i_PA3500_CloseBoardHandle

Return value =0 No—>@
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b) Example in C

voi d mai n (void)
{
unsi gned char b_Boar dHandl e;

unsi gned char b_Wat chdogSt at us;
int i _ReturnVal ue;

if (Initialisation (&_BoardHandl e) == 0)
{

i f (i _PA3500_Enabl ewat chdog(b_Boar dHandl e, PA3500_DI SABLE) == 0)
{

i f (i_PA3500_Tri ggerWat chdog(b_BoardHandl e) == 0)
{

printf(“ Watchdog is triggered “);
do

{

i _ReturnVal ue =

i _PA3500_Get WAt chdogSt at us(b_Boar dhandl e, & _Wat chdogSt at us) ;
i f(i _ReturnValue == 0)

printf (“\nWatchdog Status = % “, b_Wat chdogSt at us) ;
}

el se printf (“i_PA3500_GCetWat chdogStatus error");

whil e( (i _ReturnVal ue == 0) &&(b_Wat chdogStatus == 0));
}

el se printf (“i_PA3500_Trigger\Watchdog error*);
i _PA3500_Di sabl ewat chdog( b_Boar dHandl e) ;

}
el se printf (“i_PA3500_Enabl eWat chdog error*);
i _PA3500_C oseBoar dHandl e (b_Boar dHandl e) ;

el se

}

printf (“Initialisation error®);
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