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Software and Documentation License Agreement

CAREFULLY READ THE FOLLOWING TERMS AND CONDITIONS BEFORE OPENING THE
CD PACKAGE. OPENING THE CD PACKAGE INDICATES ACCEPTANCE OF THESE TERMS
AND CONDITIONS. IF YOU DO NOT AGREE WITH THEM, PROMPTLY RETURN THE
PACKAGE UNOPENED AND YOUR MONEY WILL BE REFUNDED.

Title to the media on which the program is recorded and to documentation in support thereof is
transferred to you, but title to the program is retained by Gage Applied Technologies, Inc. You
assume responsibility for the selection of the program to achieve your intended results, and for the
installation, use, and results obtained from the program.

License

Under the terms and conditions of this License Agreement you may:
a) use the program on a single machine;

b) copy the program into any machine-readable or printed form for backup or modification purposes
in support of your use of the program on the single machine. Copying of documentation and other
printed material is prohibited;

¢) modify the program and/or merge it into another program for your use on the single machine (any
portion of this program merged into another program will continue to be subject to the terms and
conditions of this Agreement); and

d) transfer the program and license to another party if the other party agrees to accept the terms and
conditions of this Agreement. If you transfer the program, you must at the same time either
transfer all copies whether in printed or machine-readable form to the same party or destroy any
copies not transferred; this includes all modifications and portions of the program contained or
merged into other programs.

You must reproduce and include the copyright notice on any copy, modification or portion merged into
another program.

You may not use, copy, modify, or transfer the program, or any copy, modification or merged portion,
in whole or in part, except as expressly provided for in this License Agreement.

If you transfer possession of any copy, modification or merged portion of the program to another party,
your license is automatically terminated.

Terms

The license is effective until terminated. You may terminate it at any time by destroying the program
together with all copies, modifications and merged portions in any form. The license will also terminate
upon conditions set forth elsewhere in this Agreement or if you fail to comply with any term or
condition of this Agreement. You agree upon such termination to destroy the program together with all
copies, modifications and merged portions in any form.
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Limited Warranty

Gage Applied Technologies, Inc. warrants the media on which the program is furnished to be free from
defects in materials and workmanship under normal use for a period of one year from the date of
delivery to you as evidenced by a copy of your receipt.

THE PROGRAM IS PROVIDED “AS IS” WITHOUT WARRANTY OF ANY KIND, EITHER
EXPRESSED OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE IMPLIED WARRANTIES
OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE. THE ENTIRE RISK
TO THE QUALITY AND PERFORMANCE OF THE PROGRAMS LIES WITH YOU. SHOULD
THE PROGRAM PROVE DEFECTIVE, YOU (AND NOT GAGE APPLIED TECHNOLOGIES,
INC.) ASSUME THE ENTIRE COST OF ALL NECESSARY SERVICING, REPAIR OR
CORRECTION.

SOME JURISDICTIONS DO NOT ALLOW THE EXCLUSION OF IMPLIED WARRANTIES, SO
THE ABOVE EXCLUSION MAY NOT APPLY TO YOU. THIS WARRANTY GIVES YOU
SPECIFIC LEGAL RIGHTS AND YOU MAY ALSO HAVE OTHER RIGHTS WHICH VARY
FROM ONE JURISDICTION TO ANOTHER.

Gage Applied Technologies, Inc. does not warrant that the functions contained in the program will meet
your requirements or that the operation of the program will be uninterrupted or error free. However,
Gage Applied Technologies, Inc. warrants the media on which the program is furnished to be free from
defects in materials and workmanship under normal use for a period of one year from the date of
delivery to you as evidenced by a copy of your receipt.

Limitations of Remedies

Gage Applied Technologies, Inc.’s entire liability and your exclusive remedy shall be:

a) with respect to defective media during the warranty period, Gage Applied Technologies, Inc. will
replace media not meeting Gage Applied Technologies, Inc.’s “Limited Warranty” if returned to
Gage Applied Technologies, Inc. or its authorized representative with a copy of your receipt, or

b) if Gage Applied Technologies, Inc. or its representative is unable to deliver replacement media free
of defects in materials and workmanship, you may terminate the Agreement by returning the
program and your money will be refunded.

IN NO EVENT WILL GAGE APPLIED TECHNOLOGIES, INC. BE LIABLE FOR ANY
DAMAGES, INCLUDING ANY LOST PROFITS, LOST SAVINGS OR OTHER INCIDENTAL OR
CONSEQUENTIAL DAMAGES ARISING OUT OF THE USE OF OR INABILITY TO USE SUCH
PROGRAM, EVEN IF GAGE APPLIED TECHNOLOGIES, INC. OR ITS AUTHORIZED
REPRESENTATIVE HAS BEEN ADVISED OF THE POSSIBILITY OF SUCH DAMAGES, OR
ANY CLAIM BY ANY OTHER PARTY.

SOME JURISDICTIONS DO NOT ALLOW THE LIMITATION OR EXCLUSION OF LIABILITY
FOR INCIDENTAL OR CONSEQUENTIAL DAMAGES, SO THE ABOVE LIMITATION OR
EXCLUSION MAY NOT APPLY TO YOU.

General

You may not sublicense, assign or transfer the license or the program except as expressly provided in
this Agreement. Any attempt otherwise to sublicense, assign or transfer any of the rights, duties or
obligations hereunder is void.
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This Agreement is governed by the laws of the Province of Quebec, Canada.

The parties agree that this Agreement be written in English. Les partis consentent a ce que cette entente
soit rédigée en anglais.

Should you have any questions concerning this Agreement, you may contact Gage Applied
Technologies, Inc. in writing. Please check the Gage website for the most current address:
http://www.gage-applied.com/aboutgag/contact.htm.

YOU ACKNOWLEDGE THAT YOU HAVE READ THIS AGREEMENT, UNDERSTAND IT AND
AGREE TO BE BOUND BY ITS TERMS AND CONDITIONS. YOU FURTHER AGREE THAT IT
IS THE COMPLETE AND EXCLUSIVE STATEMENT OF THE AGREEMENT BETWEEN US
WHICH SUPERSEDES ANY PROPOSAL OR PRIOR AGREEMENT, ORAL OR WRITTEN, AND
ANY OTHER COMMUNICATIONS BETWEEN US RELATING TO THE SUBJECT MATTER OF
THIS AGREEMENT.
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Introduction

GageScope” is a powerful software package which, finally, bridges the gap between
oscilloscopes and computers, helping scientists and engineers get the most out of their
measurements.

All this performance is available without writing a single line of code or drawing any
diagrams. GageScope” starts being productive right out of the box.

GageScope® takes full advantage of the Windows operating system, making the user interface
for CompuScope and CompuGen cards very easy to learn and use.

On-screen controls and toolbars give you complete control of all capture and display features,
allowing you to change settings while data capture is in progress. As many as 60 channels can
be viewed together on the screen, and signals can be saved to disk for future use.

Optional software advanced analysis tools allow the power of GageScope® to be further
enhanced by allowing deep FFTs, unattended transient capture, averaging, waveform
parameter calculations and correlation. Many more analysis tools will become available in
the future, making GageScope”™ even more powerful.
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GageScope” is now available in the Professional and the Sandard Editions.

+ TheProfessional Edition

This edition contains the following advanced analysis tools:

Autosave

Averaging

Waveform Parameters
FFT

Extended Math

« The Sandard Edition

All advanced analysis tools, with the exception of the Extended Math tool, are
included in the Standard Edition but with limited functionality. The limitations are
listed as follows:

AutoSave can only save a maximum of 4 files

While Averaging, running average is not available and the maximum averaging
depth is 8192

Waveform Parameters tool supports only the following parameters:
e Period

*  Frequency

e Mean

¢ RMS

The maximum length of FFT is 4096 points

Extended Math tool is not available
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Features

«  No Programming Required —Works Out of the Box. GageScope” brings all the
advantages of the Pentium processor, Windows operating system and the Internet to the
CompuScope and CompuGen cards without requiring the user to write a single line of
programming code or draw diagrams. It works straight out of the box!

« Automatic Detection of CompuScope or CompuGen Car ds. GageScope®
automatically detects the presence of CompuScope and CompuGen Cards in the system,
bringing true Plug-n-Play functionality to the Test and Measurement user.

« Simple Interface, Complete Control. Change such settings as sample rate, trigger
depth, timebase, input range, and so on, with a click of the mouse. All options are
viewable onscreen instead of in menus and dialog boxes.

« Dynamic Display. Adjustments made to any GageScope” settings are automatically
reflected in the Display Window. Change the sample rate, channel mode, timebase,
vertical scale, and other settings on the fly.

e Zoom In and Out to Fully Utilize Deep Acquisition Memory. Deep memory
acquisition really comes to life with zooming capability of GageScope®. You can view
the entire record, click on the Zoom tool, select the portion of the signal that is of interest
to you and zoom in. Completely painless!

« Scroll Through the Signal Using Familiar Windows Scroll Bars. Now you
don’t have to scroll through large sets of data using a slow and ineffective scroll knob on
a traditional DSO. You can use standard Windows horizontal and vertical scroll bars to
view different portions of the signal.

« Import Signalsinto Reports and Manuals. Capturing signals in the Windows
environment allows you to effortlessly bring the waveform plots into word processing
documents such as project reports and product manuals.

« Remote Control of your CompuScope or CompuGen Cards. GageScope” can
be run remotely using standard Windows utility programs. This allows you control over
your CompuScope or CompuGen cards even when you are not physically in the
laboratory.

» Simultaneous Time and Frequency Domain Display. Now you can view captured
signals in both time and frequency domain using the powerful FFT capabilities of
GageScope”.

» Save Signalsand Setupsto Disk. A virtually infinite number of signals can be saved
using GageScope”. Saving signal files in binary or ASCII format allows you to post-
process the data using analysis packages such as MATLAB, Excel, Mathcad etc. Setup
files can also be saved, allowing you to easily go back to a previously set up experiment.
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« InfoView . Not only does GageScope” allow you to capture signals and make
measurements, it also provides results which can be displayed in the InfoView window
on the screen.

« Flexible Printing. If you use GageScope”, you can print to any Windows compatible
printer or fax, including network devices, to get a hard copy of your measurements.

« Royalty Free File Viewer. Signal files saved by GageScope” can be viewed by your
colleagues on as many different stations as you desire, using the royalty-free signal
viewer supplied with GageScope® and downloadable from www.GageScope.com.

« Independent Timebase and Sample Rate. Have you ever wanted to capture a
signal at a very fast sample rate, but view it with a long timebase? CompuScopes with
deep memory are capable of doing so, but many DSOs are not. GageScope” allows you
to decouple sample rate from timebase for more flexible measurements.

» Independent Vertical Scale and Full Scale Input Range. Almost all
oscilloscopes on the market assume that the signal they are measuring does not have
enough dynamic range to require more than 8 divisions (256 rows of pixels across 8
divisions) on the oscilloscope screen.

While this is true for an 8 bit DSO, it is not so for CompuScope cards which can have as
much as 16 bit resolution which would require 65,536 pixel rows to do justice to the
dynamic range.

As such, GageScope” completely decouples Vertical Scale from Full Scale Input Range,
allowing the user to scroll up and down on any vertical portion of the signal.

« Unattended Transient Capturewith Time and Date Stamp. Optional AutoSave
analysis tool for GageScope® allows completely unattended transient capture and storage
to disk. A date and time stamp is also included with the saved data for record keeping
purposes.

+ Advanced Analysis Tools. GageScope” advanced analysis tools currently include
Waveform Parameters, AutoSave, Averaging, FFT Analysis, and the Extended Math.
These analysis tools dramatically enhance the functionality of GageScope®.
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How to Use this Manual

To get the most out of GageScope”, it is recommended that you read through this manual.

Part A, Getting Sarted, provides detailed instructions on installing GageScope”, running
the program, and configuring your CompuScope and CompuGen cards with the
Instrument Manager.

Part B, Tutorials, contains seven tutorials designed to introduce how GageScope® works.
If you are new to GageScope”, then Tutorial 1: Fundamentals is the best place to start.

Part C, Reference, lists every feature of GageScope® along with detailed descriptions on
how they work.

Part D, Appendices, describes the GageScope” SIG binary signal file format, default
GageScope” settings, help on setting the I/O address on CompuScope cards, and other
information related to using CompuScope cards. It also contains information on how to
configure CompuScope and CompuGen cards using the Instrument Manager utility.

Part E, Glossary, lists the terms used in this manual, with definitions for each.

| mportant Notes

In order to produce most of the examples throughout the manual, CompuScope 2125,
CompuScope 8500, and CompuGen 1100 cards were used. In instances where examples
refer to settings that are specific to the equipment being used, it may be necessary for you
to alter the suggested settings to suit your particular instrument.

CompuScope is sometimes abbreviated “CS” for brevity. For example, CompuScope
12100 could be written as CS12100. CompuGen is abbreviated as “CG”.

“CompuScope x012” and “CSx012” are used to refer to the 12 bit ISA bus CompuScope
cards: CS8012A, CS8012, CS6012, CS1012, and CS512.

“CompuScope x012/PCI” and “CSx012/PCI” are used to refer to the 12 bit PCI bus
CompuScope cards: CS8012A/PCI, CS8012/PCI, CS6012/PCI, CS1012/PCI, and
CS512/PCI.
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Specifications

System Requirements

e PC with a Pentium 200 MHz processor; 266 MHz Pentium II or higher strongly
recommended

e Microsoft Windows 95, Windows 98, Windows NT 4.0 or Windows 2000 operating
system

e Arial font is required for the user interface. Ifit is not present on the Operating System,
it can be installed from the original OS install disk(s)

¢ 32 MB RAM with Windows 95/98, 48 MB RAM with Windows NT/Windows 2000; 128
MB RAM or more recommended on all systems

e Hard disk free space: 20 MB to install the GageScope® application; 60 MB for full install
(includes Online Help facility and PDF version of User Manual). 128 MB minimum free
space necessary for operation of the GageScope® program

e  Virtual memory under Windows NT and 2000: it is recommended that you increase the
Swap File Size by 128 MB to operate GageScope®

¢  CD-ROM drive

e 15-inch monitor 800 x 600 (Super VGA); 17-inch 1024 x 768 Ultra VGA recommended.
Note that your system must be set to 256 color display in order for the FFT capability to
display results properly.

e PC keyboard and 2-button mouse (3rd button, if present, is not used)
e Internet Explorer 4.1 or higher; version 5.0 required for full functionality

e The drivers for the PC-based cards must be installed. The PC-based cards are the
CompuScope and CompuGen card(s). You must run the Instrument Manager utility to
configure the PC-based cards.

GageScope* xiii



Supported I nstruments

Currently supported instruments include:

CompuScope Cards
CS85G, CS82G, CS8500, CS14100, CS1450, CS12100, CS1250, CS1602, CS512/PCI,
CS512, CS2125

CompuGen 1100

Note

For an updated list of supported instruments, visit the GageScope®™ web site at
http://www.gagescope.com
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System Control Settings

CompuScope Cards
Sample Rate
Capture Modes
Trigger Source
Trigger Slope

Post-trigger Depth
Pre-trigger Depth
Depth Units
Multiple Record

CompuGen Cards

Display Control

Instrument dependent (5 GS/s to 1 kS/s)

Dual or single channel, if supported by your hardware
Ch 1, Ch 2, Ext or Pattern Triggering, if available
Positive or Negative

User selectable

1 ms to unlimited

0 to 100% of CompuScope memory

0 to 100% of CompuScope memory

Samples

Available, if supported by your CompuScope

Instrument dependent

Instrument dependent

Internal or External

Triggered, Continuous, or Burst

AWG Channel loaded or created within GageScope
Instrument dependent

Instrument dependent

Instrument dependent

Timebase

Display Features

Channd Control

Instrument dependent; no less than 2 samples per division and no
more than the entire signal in full range can be displayed.

All channels plus the Grid, X axis, Y axis, Zero Lines, and Trigger
Line can be hidden. Colors for these elements as well as the
background color are customizable.

Max # of Channels
Full Scale Input
Input Coupling
Impedance
Vertical Scale
Polarization
Display Methods
Other options

+20 mV to £205 V, if supported by your CompuScope

AC or DC, if supported by your CompuScope

50 Ohm and 1 Mega Ohm, if supported by your CompuScope
5 mV/div to 1000 V/div, if supported by your CompuScope
Normal or inverted

Mean, MinMax or Skip Samples

Connect Dots on/off, color, pen style, pen width

GageScope”
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Advanced Analysis Tools

AUtoSave......c.ecvevenienienenenne, Allows unattended transient capture to disk with time and date
stamp for record keeping

Averaging.........cccceeeeeeneennen. Allows averaging or co-adding of multiple acquisitions.
Averaged or co-added data can be displayed and saved to disk

Waveform Parameters............. Mean, RMS, Amplitude, Peak-to-peak, Period, Frequency, Fall
Time, Rise Time, Positive Width, Negative Width, Positive
Duty, Negative Duty, Positive Overshoot, Negative Overshoot,
Peak, Trough, Top Value, Bottom Value, TAA Pos, TAA Neg,
TAA, Pk-Pk Time, Pk-Tr Time, Tr-Pk Time, Tr-Tr Time, Ext-
Ext Time, Base Line, Delta Base Line

FFT AnalysiS......cccecveveneeenene Up to 4 million point FFT

Extended Math....................... Allows creation of sub-channels, auto- and cross-correlation,
differentiation and integration.

M ath

Addition, subtraction, multiplication or division of up to two channels, physical or disk-based

Info View
Window.......ccceeeveenveennnnnne Docking type (resizable)
Display....ccccceevvereeierennne. Any number of parameters from any channel

SaVING .ovveeveireiieieeeiens GageScope” .SIG files, AWG .EGG files, ASCII .TXT files,
GageScope” Setup .INI files

Loading ......ccccoevvevvennnen. GageScope” .SIG files, AWG .EGG files, GageScope” Setup
NI files

Printing........cccooeevienencene Any Windows 95/98, Windows NT or Windows 2000 compatible

printer; color printing supported
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Materials Supplied

GageScope” CD
GageScope” User’s Guide

Warranty

One year warranty on the media which contain the GageScope®™ program.

All Specifications are subject to change without notice
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Getting Started

Follow the simple, 4-step procedure outlined below to properly install GageScope® and start
running within minutes of opening the GageScope® software package:

e Install and verify the Windows Drivers for your CompuScope or CompuGen card.
« Install GageScope®.

«  Configure GageScope® to work with your CompuScope and CompuGen card(s) using the
Instrument Manager utility.

«  Launch GageScope®.

Note:
The procedure outlined in this section assumes that you are installing the software using a
CD.

If you have downloaded GageScope® software off the Gage web site, please extract the
SETUP and data filesto afolder on your hard disk and run the SETUP program from that
folder.

®
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Installing the Windows Device Drivers for
your CompuScope or CompuGen Card

In order to operate your CompuScope or CompuGen card under GageScope®, you must install
the appropriate Windows driver for your CompuScope or CompuGen card before launching
GageScope®.

For instance, if you have a CS8500 card and want to operate GageScope® under Windows
NT, you must install the CompuScope Win NT Drivers in addition to installing GageScope®
under the same operating system.

Failureto install the appropriate driver will result in GageScope® not being able to
communicate with the cardsinstalled in your system.

For complete instructions on installing the Windows Driver for your CompuScope, consult
the Driver Installation Guide that came with the CompuScope or CompuGen hardware.
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Installing GageScope”

Sep-by-step Installation

1

2

Insert the GageScope® CD-ROM into your CD-ROM drive.
Theinstallation program will start automatically after a few seconds.

If you are running a Windows 95 system that does not have the appropriate version of
DCOM95 installed, you will be asked if you want to install DCOM95. Y ou must select
the installation of DCOM95.

After DCOM95 has been installed, you will then have to reboot your PC and run the
GageScope® installation program again.

If you are installing GageScope® under Windows 98, Windows NT, or Windows 2000,
the DCOM 95 will not be installed as these operating systems come with all DCOM
components required by GageScope®.

If your system does not have Internet Explorer 5.0 or equivalent installed, you will be
asked to install Internet Explorer 5.0 from Microsoft’s web site.

After Internet Explorer 5 has been installed, you will then have to reboot your PC and run
the GageScope® installation program again.

In casethe installation program does not start automatically, follow these steps to start
the setup process:

Click Start from your desktop and select Run. Y ou will see the Run dialog box as
follows:

Run

Type the name of a pragram, folder, document, ar Internet
resource, and YWindows will open it for you.

Open: l j
] I Cancel | Browse. . |
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5 Type CDROM drive letter:\GageScope\Disk 1\Setup.exe in the Open text box The
CDROM drive letter depends on the settingsin your PC.

Run EE3

sl Type the name of a program, folder, document, or Internet
regource, and Windows will open it for you.

Dpen: I DG ageSoope\DiskSetup, exe j

(5 I Cancel | Browsze... |

Click OK.

6 Theinstallation program will begin its setup procedure. Y ou should then see the
Welcome screen.
Welcome

‘welcome to the GageScope version 3.0.0 Setup
pragram. T hiz program will install GageScope version
q G B 3.0.0 on your computer.

It is gtrongly recommended that you exit all Windows programs
befare running this Setup program.

Click Cancel to quit Setup and then cloze any programs you
have running. Click Mest to continue with the Setup program.

WARMING: Thiz program iz protected by copyright law and
international treaties.

Unauthorized reproduction or distribution of thiz program. or any
portion of it, may result in gevere civil and criminal penalties, and
will be prozecuted ta the maximumm extent possible under law.

Carcel

Click Next.
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7 Inthe User Information screen, enter your Name, Company name and Serial number,
found on the back of your CD-ROM jewel case.

User Information

Please enter your name, the name of the company for whaom you

G qG G work and the product serial number.

Company: |

Serial: I

< Back I HERES I Cancel |

If you do not enter a proper Serial Number, some of the functionality of GageScope”
may not be available to you.

Now click Next.

Getting Started
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8  Choose a destination location for GageScope®.

Choose Destination Location

Setup will install GageScope version 3.0.0 in the following folder.

G CIG €& 1o install o this folder_click Nest

To install to a different folder, click Browse and select another
falder.

Y'ou can choose not bo install GageS cope wersion 3.0.0 by
clicking Cancel to exit Setup.

" Destination Folder

C:\GagehGageScope Browse. . |

< Back

Cancel |

It is recommended that you accept the default location of C:\Gage\GageScope, but if
you wish to use a different location, click on the Br owse button and select the
destination of your choice.

Click Next.

9 Now you must select a Program Folder. It isrecommended to accept the Gage program
folder, click Next; otherwise, type in another name and click Next.

Select Program Folder
Setup will add program icons ta the Program Folder listed below,

You may tepe a new folder name, or select one from the existing
q G Fuolders list. Click Mext to continue.

Program Folders:
[Gacd

E sisting Folders:

Accessones
ATl Mulimedia

Onling Services
StartUp
Tekiiza

< Back I Hext » I Cancel
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10 The Start Copying Files screen gives you afinal notice of what will beinstalled, and in
which directory. The components being installed depend on the Edition of GageScope®
you have purchased. The current installation shows that you are installing the

Professional Edition of GageScope®. The settings will change if you install the Standard
Edition of GageScope®.

If you have made a mistake, click Back. Otherwise, click Next to continue.

Start Copying Files

Setup has enough information to start copying the program files.
If you want ta review or change any settings, click Back. If you
are satisfied with the settings, click Mexst to begin copying files.

Current Settings:

+lnstalling G5Win =
in directory C:%G agehGageScopely

+|nztalling G5Win Pro Plug-In
in directory C:5\Gage\GageScopel

+|nztalling Retail Copy
in directory C:%Gage\GageScopeh

u o

< Back

Cancel |

11 Theinstallation process will commence. Y ou will see the installation progress indicators

during the installation process. When the installation is successfully completed, you will
be prompted to register online:

Question

@ Do you want to reqgister online’?

Click Yesto register online. Then follow the onscreen instructions to complete the
registration process.

Click No to register later. For the current installation, we have opted to register later.
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12 You will seethe Setup Complete screen.

Setup Complete

Setup has finished copying files to your computer,

G qG G Before you can usze the program, you must restart Windows or

pour computer.

& Hes | want bo restark my computer now

© Mo, | il restart my computer laber,

Remawve any disks from their drives, and then click Finish ta
complete setup.

< Bach I Finish I

The default option shown above isto restart your computer at this stage. Y ou can restart
your computer later by selecting the other option.

Please note that GageScope® will start working only after a restart, as some components
must be registered with the Windows operating system.

13 Installation is now complete.

IMPORTANT:

* You must now proceed to Install the Windows device drivers for your
CompuScope and CompuGen card(s), if you have not done so prior to installing
GageScope® program.

» After installing the drivers, use the Instrument Manager utility to configure these
PC-based cards.
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Configuring CompuScope and CompuGen Cards
with Instrument Manager

The Instrument Manager configures one or more CompuScope and CompuGen cards in your
system.

It isvery important to install the appropriate Windows drivers for your CompuScope or
CompuGen cards before attempting to use Instrument Manager.

For example, if you have a CompuScope 85G present in your PC, you must install the PCI
driversfirst before using the Instrument Manager utility.

Refer to the CompuScope driver installation guide for step-by-step PCI driver installation
procedure for the PCl-based CompuScope cards.
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Sep-by-step configuration procedure

1 Launch Instrument Manager from your desktop using the following sequence of left

mouse clicks: Start --> Explore--> Instrument M anager .

Click Instrument M anager Icon to launch the Instrument Manager Explorer. You
can also get directly to this step by double-clicking on the Instrument Manager Icon on

your computer’s desktop.

BX Exploring - Instrument Manager

| Ele View Go Favoites Iools Help

‘ « (24

I e e

| Address [&) Instrument Manager I |
Folders x | [Name [ Type

& Desktop B PC Based instumentation  PC-Based resources

- & My Computer

- Intemet Explorer

-2 Network Neighborhood

S8 Instiument Manager

M PC Based instrumentation

€7 Recycle Bin
& My Briefcase

In the right pane, you will find the PC-based Instruments under the Name and Type

columns.
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Click PC-based I nstrumentation Icon, . The PC-based Explorer opens:

BX Exploring - PC Based instrumentation

[_[E]x]
Fie View Go Favoites Tooks (Gage Hep }-
= =» | £ (=] @ 4+ +
Back  Fowsd T Up : ) Savecurent  Saveal Uporelevel  Dowrione
A system spstems Tyl
| Acess [ PC Based intrumentation Bl
Folders x | [Name = ion file | Type | Status
@& Deskiop ¥ Systemt D:AWINNT\gagescop.inc  Compuscope Saved
-5 My Computer (2 System2 DAWINNTAgags_geninc  Compugen Saved
® Intemet Explorer
Network Neighborhood
strument Manager

PC Based instrumentation]

@ Recycle Bin
@) My Briefcase

Note that the right pane displays the PC-based resources currently present in the system.
System1 comprises CompuScope card(s) while System?2 consists of CompuGen card(s).
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3 Double click on System1 to view the System1 configuration as follows:
BX Exploring - System1 [_[E]x]
| Ele View Go Favoites Toos Gage Help ﬁ
NG = (d = 4+
Back =~ Fowed ¥ Up Adi:,:ew o Save current ss;s\;:rﬂ Uporelevel Downore
| Address [¢® Systemt =l
LFoMevs | Board Name | 10 Address |_Memory Base. | Memory Size
& Deskiop @ C58500 PCI PrP PCI PrP 2MS
[ My Computer
ek Nepbotood
i e -
S
@) Recycle Bin
3 My Briefease
Kl | i
Y ou can see that the CompuScope card, CS8500, present in the system, has
2MegaSamples of onboard memory.
The CS8500 configuration settings are saved in the Status field. The Status field is the
last field in the right pane. Y ou may have to use the horizontal scroll bar to view this
field. In case the Status field does not show Saved, click on Save configuration icon
from the toolbar or the drop down Gage menu.
Follow the same procedure for the CompuGen card to view and save the configuration
settings for that card.
A-12

Getting Started



4 Double click on System?2 to view the System?2 configuration as follows:

BX Exploring - System2 HE
Fie View Go Favoites Tooks (Gage Hebp \-
= = | =] & 4+ ¥
Back * Fowad T Up Add anew Savecurent Saveal Uporelevel Downone
card ot system systems Ievel
| Address [@ system2 |
\ Folders X | [ Board Name /10 Address | Memory Base | Memory Size
& Deskiop o CG1100 0x300 0:D000 512ks
- My Computer
@ Intemet Explorer
-2 Network Neighberhood
= {28) Instiument Manager
- PC Based instrumentation
2 System
2
@ Recycle Bin
@) My Briefcase
Kl | i

Y ou can view the configurations settings for a single CompuGen card, CG1100, present
in your PC. Click on Save configuration icon from the toolbar or the drop down Gage
menu.
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Gage Menu in the Menu bar within Instrument Manager Explorer allows usersto
configure newly installed Gage cards, set various options like adding, removing, saving
file configurations for Gage CompuScope and CompuGen cards. Click on the Gagein
the menu bar.The Gage menu drop down list appears:

Carmpugen Driver. ..
LCompuzcope Driver. .

Add card
Bemaove card

Set mode b
Werify Spztem

Save system

Add spztem b
Remove spstem

Werify all zpztemns
Save all spstems

The details of each individual item in the menu are explained in Appendix A

Once the CompuScope and CompuGen cards are configured properly, these need to be
verified for proper operation. Click Verify System and Verify all Systemsto make sure
that the newly installed card(s) are verified.

The description given above is a quick verification procedure in case the driver
installation encountered no problems. Y ou must consult Appendix A for detailed
description of the items in the Instrument Manager utility.
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L aunching GageScope” for the First Time

Before you run the program, connect asignal (from a signal generator or other source) to the
Channel A input of your CompuScope card.

L aunching GageScope®

1 A Windows shortcut icon was placed on the desktop during installation.
Double-click this icon to run GageScope®™

GageScope
Y ou can also access GageScope”® through the Start menu. Click on Start,
Programs, Gage, GageScope, GageScope.

2 If your CompuScope card is configured properly, GageScope® will start.

= Gag 3
E\\e View Capture Tools window Help = E|5||

BEZ|3FoLA(L T I QQ(ENL
f= s g B (140 B ST 14 B ¥

Info Yiew —— c|x| PEEITEIN
Name [value |

| Ready M.Pos: 0.0 | I I
TS T*1#T, watcht For Help, press F1 NUM

c52125| Trigger | Depth | General | Settings | L3 Input | Trace |
Sample Rate:| 125 MS/s v Timebase Caupling AC
Single) Dusl £1.00 v )
- = Impedance: 50 Ohm
L [ G Pobe: [ =] ST
of Systeml | Displayl O Al IDG Chi1 |85 Ch2

In the above example, two signals are being acquired using a CompuScope 2125. Y our
screen may differ. If you are not feeding any signals into the input channel(s), you will
see aflat line.

Getting Started A-15



No I nstruments Detected?

< If you do not have any instrument installed in your system, you will see the following
message at launch:

GageScope
,.-"'f' Could not connect ta hardware:
'— CompuScope: Drriver not found.
CompulGen: Ciriver niot Found.
GFIB Devices: Device not found.
GRIB &w(: Dievice not found.

Do you want bo mn in demo mode’?
Mo

«  Youwill beasked if you want to run GageScope® in Demo Mode.

[ GageViewer [Standard edition) ver. 3.0 MEE

| Eile Wiew Tools Window Help

|| &k P& | E ] e b S foo 5 (160 » S m w25 28 (2] |3 M &

— Infn Yigw = =

onebrst.sig:YT1

e
iR

. .4_-«:'\:—4&,\1‘ \ H H'll H‘rﬂ‘

Yiewing M.Pos: 0.0s [l
[ISTATETET, wateht, For Help, prsss F1 NLM

Gagetiewer } General ] Settings Trace

7 Timehase | [Chamelna. “Viert, Sedle—— ~ Trace |
GaGe Viewer D | &2
Gageiewer [Standard edition] ver. 3.0 | tethod

Bl it b &JM ol MinMax =]
o GageViewer 5] tonebrst sigYT1 2 Al [Be. ChOT

Asyou are not connected to alive instrument, some features are disabled. Y ou can, however,
load and save disk-based GageScope® files (extension .SIG, .EGG, etc). To load afile, click
on File> Load Channel. Sample .SIG files are located in the Signal Files folder inside the
C:\Gage\GageScope folder. Sample .EGG files are located in the AWG Equations folder
inside the C:\Gage\GageScope folder.
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Default Settings

In order to display asignal immediately upon startup, GageScope® assumes certain defaults
when it isrun for the first time. Subsequent sessions will set the CompuScope and
CompuGen hardware to the same settings that were in use when the previous session was

closed.

The defaults for the first session are:

CompuScope Card Settings

Capture Mode:
Channel Mode:
Sample Rate:
SuperRes Mode:

Trigger Settings

Trigger:

Trigger Level:
Timeout:

Slope:

Pre-trigger depth:
Post-trigger depth:

Channd Settings

Identification:

Colors:
Input Range:
Position:

Vertical Scale:
Method:
Trace:

I mpedance;
Probe:

Continuous

Dual (if two channels are available)
Maximum allowed by your CompuScope
Off

Set to channel 1

omv

10 ms

Positive

4096 Samples (if available)
4096 Samples (if available)

Channel A of the CompuScope is channel 1

Channel B of the CompuScope is channel 2

Channel 1 set to yellow, channel 2 set to green

All channels set to £1V (£2V for CS1016)

Depends on the number of channels. If there are two channels,
channel 1isdisplayed in the top half of the Display Window, and
channel 2 is displayed in the bottom half. If there is only one channel,
it is displayed in the middle of the Display Window

All channels set to 1 Volt per division

Min Max

Connect Dots

1 MOhm (if the CompuScope alowsiit)

X1
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Display Settings

Timebase: 5ug/d

Channels Shown; All channelsvisible. A CompuScope channel that is not connected to
asignal will display asaflat line

Persistence: Off

Grid: On

X/IY Axis: On

Zero Lines: On
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Uninstalling GageScope®

GageScope” is equipped with a special uninstall program, allowing you to uninstall all
components at once. To uninstall, simply follow these steps:

1 Inyour Windows Start menu, select Settings - Control Panel.

2 Double-click on Add/Remove Programs.

B3 Control Panel [_[5]x]

Fle Edt ¥iew Go Favorles Hel |

S N B[ = [ X .
Becky Fonserd Up C Copy  FPaste Unda | Delele Fropetties | Views
Addtess 5 Contol Panel =

F O ¢ B B 5 4

326k ODBC  Accesshily  Add New Fine Fast

Harduare

Control Panel

— & 4

Add/Remove Programs

Sats Up proprams and srostes Forts Game Intemet  Kepboard  MalandFas  Modems Mouse
toat Contollers
2 o1 @ 9 =
Technical Support Mulimedia  Netwok  Passwoids  Power Pinters Regional Sounds
Management Settings
& &
Spstem  Telephony Users
Sets up programs and creates shortcuts. |51 My Computer
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3 The Add/Remove Program Properties dialog box will appear:

Add/Remove Programs Properties E

Metwark Ingtall  IrstalUrinstal |\N’indows Setupl Startup Diskl

@ Toinstall a new program from a floppy digk or CO-ROM

drive, click [nstall.

Install...

@ The following software can be automatically remaved by

“windows. To remove a program of bo modify itz installed
components, select it from the list and click
Add/Remove.

CGEWIN for win 95/98/MNT ;I
CompulGen Win 95/98 Drivers

CompuScope Win 95/38 Drivers

Delete "Windows 98 uninstall information J
FTTH 33

Gage Driver Digk,
GageBit Software

GageScope for DOS ;I

Add/Remove... |

oK | Cancel | Apply

In the list of programs, select GageScope® Click Add/Remove.
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4 The Select Components dialog will appear.

Select Components

Welcome to the GageScope For Windows Installation

G qG e Maintenance program. Select one of the follawing options:

" Removedll

Press the nest button to complete the installation

cEaehk I Hext» I Cancel

Y ou have the option to either reinstall the GageScope® program or completely remove it

from your system.

5  Tocompletely uninstall al installed GageScope® components, select RemoveAll from

the Select Components screen:

Select Components
‘Welcome to the GageScope For Windows Installation

G qG e Maintenance program. Select one of the following options:

" Reinstal
& i

Press the next button to complete the installation

< Eack I Mext » I Cancel

Click Next.
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6 All components will be uninstalled as soon as you confirm by clicking OK.

Information E

.

-
\ll) Uninstalling GageScope. this might take some time, please be patient.

7 Onceyour system is no longer busy, close the Control Panel, re-open it and select
Add/Remove Programs to verify that GageScope® and all installed components have
been removed from the list of installed programs.
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Tutorias

About the Tutorials

This chapter consists of seven tutorials:

o Fundamentals ........ccocoeeirninneereee s B-3

e Working with Channels..........ccccooiiinininnnne B-39
LI I ¢ [o o = ¢ oo FO U URRO B-66
e Working with Special Modes .........cccceeveerienene B-98
*  Working with Subchannels...........cc.ccocrieinnene B-156
e Arbitrary Waveform Generator ...........cccceeueneee B-164
e Using the Graphical Waveform Editor ............. B-181

Each section is a self-contained tutorial. If you are new to GageScope®, it is recommended
that you do the tutorials in the order they are presented, as each section assumes you have
gone through the previous material.

GageScope® - Part B
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Tutoria 1: Fundamentals

The GageScope® screen contains menus, a toolbar, adisplay area, and controls for changing
most settings.

[ GageScope [Professional ediition)

Menu ——sbFie View Capture Tools Window Help

=2~ NEARCE At =R Toolb
e L . - oolbar
Infa Yiew ]
Name
Display
Info Window
. -
View
| Ready [_M.Pos: 0.0 ]I
AR o], watch1 £ For Help, press F1
ESZTZEITNQQEI]DENH‘ General ; Settings 3 5 Input i Tiace ;
Samplerate: (125 MS/e ¥ Coupling: _AC
System e e oC Channel
. o | Singef Dusl 1y 50 Ohm
View [l | Probe: [y =] inpstince: 3 Mohm] Control
o 52125 &= cs2125:%T1 f s All ng Ch 2
Display Control
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Menu Bar

The menu bar gives you mouse access to many GageScope” features, such as opening and
saving files. As you will soon see, most features are accessed through easy-to-use on-screen
controls.

Toolbar

The Toolbar gives you one-click access to commonly used features such as opening and
saving files, cursors, capture controls, SuperRes, trigger alignment, zoom tools, full screen

display etc.
" REERRE AP 2R SR
fo b fin i B [0 B 5 | A

o BN
= T s

If you wish to find out what each button does, position the mouse pointer over a button — a

“tool tip” will appear. For more information, see the Toolbar in the Reference section of this
manual.

Display Window

The Display Window displays live signals being acquired from your CompuScope card as
well as signals you load from disk. You can also move signals and change certain settings
directly in this window.

Satus Bar

The Status Bar islocated at the bottom left of the Display Window. It shows the status of the
CompuScope card (triggered, waiting for atrigger, etc.), the current timebase, and the relative
position of the trigger (M.Pos).

__Ready M.Pos: 0.0 s
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System Control

The System Control contains options for setting the sample rate, the channel mode (single or
dual), type and level of trigger, and trigger depth. Related settings are grouped into tabs. For

example, settings related to the amount of data captured (pre-trigger depth, post-trigger depth,
multiple record, etc.) are in the Depth tab.

Tals=

£52125 ] Trigger ; Depth ;

Sample rate: i'IEEMS.-"S ';
Superfes - __j“m

ingle§ Cua
l!"'; i :jl

o C52125 |

Display Control

The Display Control contains options for changing the look of the current display, such as the
timebase and channel visibility, along with display element properties such as grid color.
These settings do not affect the captured data.

General | Settings I

Timebaze

i=] Display1 I

Channel Mame

Tutorials B-5



Channel Control

The Channel Control contains options for changing the settings of individual channels, such
as position, vertical scale, input range, and coupling.

C5 Input | Trace I

Coupling: ‘il
be
Range: I 'I
£1.00v Impedance: 50 Ohm
Probe: I;.;‘I "’I 1

o All I"—"'g Ch1 |Q|:| Eh2|
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InfoView Palette

The InfoView paletteis used to display various measurements being performed on the signal.
These capabilities are normally performed through optional advanced analysis tools, which
add extra functionality to GageScope®.

For example, InfoView isthe window used by the Waveform Parameters analysis tool, which
performs measurements such as Mean, Amplitude, Peak-to-peak, and many others on the
specified channel of the active display.

Below is a sample of what the Waveform Parameters analysis tool displays.

Infn Wigue x|

Mame Value I:
= O Chi

----- [ Mean |-1292mW

..... 1 AMS | E57.75mV

----- 3 Ampli.. | 188y

-] Peak.. | 1.88Y

-] Period | 5.08us

-3 Frequ... | 196.83 KHz

B Falli.. | 15405

-1 RizeT... | 1.54u5

-0 Podw .. | 25005

FH-L0 Meg.. |253u5

F-C3 PosD... | 49

-3 MegD a1

E]D Posz0 2871 s

Eﬂ“'D Meql 0.00%

E]D Top 341,41 mv

-] Bottom |-93353mv |
A AT ER]: watch1 /
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About Capture Modes

GageScope® has two capture modes: Continuous and One Shot. These modes are represented
in the capture portion of the toolbar along with a“Stop” button, an “ Abort” button and a
“Force Trigger” button.

Continuous
Cne shot Stop

= || & [18% o5
b A ot foo S5 (N6 B D 01 140 W

B
#% 4 15 | 8[ebis 7T M B

The “pressed-in” button indicates the current mode. By default, GageScope® sets the capture
mode to Continuous upon startup.

Continuous M ode In Continuous Mode, GageScope® repeatedly waits for a trigger
event, acquires and displays the data, then waits for another trigger
event.

One Shot Mode In One Shot Mode, GageScope® waits for atrigger event, acquires
and displays the data, then stops.

When you click on the One Shot button, GageScope® automatically
disablesits timeout feature. In other words, the program will wait
forever for atrigger event to occur. This allows for unattended capture
of both pre- and post-trigger data.

Sop Button If you arein Continuous or One Shot Capture Mode and click on the
Stop button, GageScope® finishes the current capture, then stops. If a
trigger event has yet to happen, GageScope® acquires and displays the
data that existed the moment you pressed the Stop button. If the
acquisition were to take more than 2 seconds to finish after you press
Sop, adiaog box will appear with a completion bar which shows
how much longer you have to go before the acquisition is to finish.

Abort Button If you are in Continuous or One Shot capture mode and click on the
Abort button, GageScope® aborts the current acquisition immediately.
Thisis helpful for very long acquisitions. The data you see is that
which existed when you clicked on Abort.

Force Trigger Button If you want to force atrigger to occur upon manual command, you
can click on this button.

To see changes on screen as you make adjustments to your signal, leave GageScope® in

Continuous Capture Mode. If you are sure of your settings and are setting up atrigger in order

to do aone-time capture of data, use One Shot Mode.

Triggering is discussed in more detail in Tutorial 3.
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Capture Mode Exercise

The following exercise will demonstrate the different capture modes and their characteristics.
The exercises will only be useful if you have a signal connected to your CompuScope card,
and if triggering is left to its default settings. To avoid any problems during this tutorial, do
not change any settings other than those demonstrated in the examples.

Set the Capture Mode to Continuous

L Checkif GageScope” is set to continuous capture. (The Continuous button inthe

toolbar should be “pressed in.”)

You can aso click on the Capture menu—the item that is “pressed in” indicates the
current mode.

Capture  Toolz Window Help
= One Shot

@ Continuos

4 Stop

:’l@ Farce Trigger

21 Sbort

AutaS ave Setup...

2 AsGageScope” is set to capture continuously, the signal you are seeing is “live.”

Asdemonstrated in the next few pages, any adjustments you make to your signal
generator are immediately reflected in the Display Window.
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Reduce the amplitude of the signal on your generator. The signal in the Display Window
should change accordingly. Note that channel A of the CompuScope card corresponds to

channel 1 in GageScope”.

[ GageScope (Professional edition) [_[=]
Fie View Captwe Took MWindow Help
== BT R L &e =N
F= o far foo s #1 £ = “me
Info Yigus ==

v
T
T
1
¥
I

o
1
1
T

i

T
Ready
0 I For Help, press F1
£52125 | Tigger | Depth | Gereral | Setings | 5 Input 1 Tiace
Sampie s [125 M5/s 2] Timehase Coupling: ’L/
SuperHes M Rangz: [, 1, |+ EDDCDh
e = e LT Probst [1 =] impsdsnce: Rk

o cs225 [ 5] £s2125T1 e e

Increase the amplitude of your signal back to its original setting. The signal in the
Display Window should increase accordingly.

[ GageScope [Professional edition) HE
File View Captwe Tools Window Help
== BB HAR|E|E T QQI]|EN
f= M fat oo 55 G =3 MmE
Inifrs Wi ==

M.Pos: 0.0 ¢

[A[ETET, vwatch For Help, press F1

c52125mgger} Depth | General I Seltings l S Input 1 Trace 1

Sample rate: [125 Ms/s x| Timebase Enunhng"il
Supsifies e e Cho Range: [ 1, =] EDDCm
=L EaNi - Probe m\mpedance.Ighn;‘

& C52125 = cs2z12::vT1 S All |ﬂg Ch1 Iﬂg EhUZI
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5 Changethe signa to atriangle wave.

Again, the signal in the Display Window should change immediately, as GageScope® is

set to capture continuoudly.

£ GageScope [Professional edition)

File View Captue Tools ‘window Help

[_15]x]

FHE BB AR A

Ba | BN

Inifn Wiewe 1l

fom n fat oo B [0 w5 o |4 4 |15 | STabis 5] E1 M B

4]
. Ready M.Pos: 0.0 ]I

AT watch1 /£ For Help, press F1 T

c52125|Tngge.|Depth| General | Setings | CS Input | TEm |

Sample rate: [126MS/s 7 Timebase Coupling: AT

SuperRes Riange: = DC

e Single | Dual ~ [ v =L

= —I—I Probe: |1 - |Impedance: 1 MOhm
f 52125 C52125¥T1 | % Al By ChOT JA, ChEZ |
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Set the Capture Mode to One Shot

1 Click onthe One Shot button in the Toolbar. You can aso choose One Shot from the
Capture menu.
2 Onceyou click on One Shot, the Sop button [%&] becomes active.
e Help |
e azBRlsrtFilaa/ans
bl fa foBe Tor O w6 4| | S o OmME
e
1
[EIETEDET Watcht /77| For Help press F
Cs2125 ; Trlgger; Deplh; General ] Seftings I CS Input ; Tiace ;
i IR L T
[T [EaNRRTRR = Probe W\mpedance.%
[ C52125 E C52125:YT1 A Al lﬂg Chil !ﬂg [ 1
Thisisnormal. When you clicked on One Shot, GageScope® waited for atrigger event,
acquired and displayed the data. If the trigger settings were not changed since launching
GageScope”®, the trigger event occurred immediately.
Once the capture was done, instead of looking for a new trigger event, GageScope®
stopped all trigger-and-capture operations. Thisis the reason the Sop button became
enabled.
3 Changethe signal on your generator to a sine wave.
As GageScope”® isin Stop Mode, the signal in the Display Window does not change—
GageScope”® is not looking for new trigger events, and no new captures are being
performed.
Keep in mind that, although the signal in the Display Window is atriangle wave, the
signal supplied by your generator is now a sine wave.
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Click on the Continuous button in the toolbar. The Display should change to asine
wave as soon as you press the Continuous button, as GageScope® immediately looks for,
then acts on, atrigger event.

L

B S [EHBD R L
e Ja fo S 0 S oo | 5
= — Infin Yimwe - ST

M.Pos: 0.0 s [l

| Ready

AT, watch / For Help. press F1

C52125 ]Tngga. | Depth |

General 3 Settings ;

CS Input ] Trace 1

Samplerate: [125 M55 =] (Timebass T rﬁc"l
[Swefles ) o B0 = Range [+ 7y =] b

B ~_|ann _ 50 Ohm
L | Probe: |1 = | Impedance: 1 MORm

5% Al Bg ChOT [A5 ChiZ |

gisza 0 I cs2ivevm |

Again, asthetrigger is set to the same channel that is being acquired, the trigger event
and the subseguent change in the display occur immediately.
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About Controls and Tabs

Tabs allow you to quickly switch between the many different parameters found in each
control. The current tab isindicated by it being “in front,” as shown below. To switchto a
different tab, click on that tab with the left mouse button.

Current Tab  Cther Tabs

csi 25 | Trig(“:!pth |

Sample rate: I‘IEE M5 e "’I
SuperRes -
SmQIel [rsal
[t =

o 52125 |

In the System Control, you should have at least one tab with the name of your CompuScope
card. As a CompuScope 2125 was used for this tutorial, CS2125 shows up asatab in the
System Contral.

Control-level tabs

Some controls have more than one tab at the bottom of the control. For example, the Channel
Control (at the lower right of the screen) has tabs underneath the control, one for each
channel.

C5 [nput | Trace |

Coupling: ﬂE I
Hange +-| i 50Ok
m |
Probe: I Ilmpedance 1 MOk

o Al B ThOT [Bg ThiZ |

Thannel Tabs
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When making changes to channel settings, always verify that the proper channel tab isin
front.
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Channel Mode

The Channel Mode setting defines whether the CompuScope card should operate in single or
dua channel mode.

e Indua channel mode, both channels A and B on your CompuScope card are available for
input.
» Insingle channel mode, only channel A is available for input.

Note that not all CompuScope cards support this feature; the CompuScope 8500 and
CompuScope 1016 are single channel only, for example, while the CompuScope 512 and
CompuScope 512/PCl are dual channel only.

Click on the tab that is farthest to the | eft in the System Control to see this setting. The name
of thistab will depend on your CompuScope model. In the case of thistutorial, the tab is titled
CS2125.

£52125 ; Trigger ; Diepth ;

S ample rate: ;‘IEE M54 "; Channel

Single] Dual - Wiode
LCurrenthy

o C52125 |

Effects on Sample Rate

The advantage of single channel over dual channel is that the maximum sampleratein single
channel istwice that of dual channel. For example, the maximum sample rate of a
CompuScope 2125 in dual channel mode is 125 MS/s, while in single channel mode, it is
250 MS/s.

You can also use the entire memory buffer of your CompuScope for one channel when you
are in single-channel mode. In dual-channel mode, the memory buffer is divided equally
between the two channels.

Changing the Channel Mode

By default, channel mode is set to Dual. If you do not see the Channel Mode setting, your
card does not have the ahility to switch channel modes.

To change to single channel mode, click on the Single button.
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Change Back to Dual

Click on the Dual button to change the channel mode back to dual. For the rest of this tutorial,
leave this setting in Dual Channel mode. (As the CompuScope 8500 and CompuScope 1016
support single channel mode only, you will have to stay in single channel mode.)
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Sample Rate

The sample rate defines how many sample points per second should be acquired by the
CompuScope card. The available sample rates will change depending on the CompuScope
model and the channel mode.

£52125 | Trigger | Depth |

5 ample rate; |125 P52 "I

SupeRes -
Singl I Dual
o :I ingle § Diua

o 52125 |

It is best to set the sample rate to at least twice that of the input frequency. For example, if you
are sampling a1 MHz signal, you should set the samplerate to 2 MS/s or higher.

Obvioudly it is preferable to have as many samples per cycle of the input frequency as
possible. Theindustry standard isto have five to ten samples per cycle. In other words,
sample rate should be five to eight times the input frequency to get a good representation of
the signal on the screen.

Effect of Channel M ode on Sample Rate

The maximum sample rate in single channel mode is twice that of dual channel mode. For
example, the maximum sample rate of a CompuScope 2125 in dual channel modeis
125 MS/s, while in single channel mode, it is250 MS/s.

Initial Settings

Upon startup, GageScope® sets the channel mode to dual and the sample rate to the maximum
available. As a CompuScope 2125 was used for this tutorial, the sample rate was set to
125 M S/s, the maximum available in dual channel mode.
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Sample Rate Exercise

In this short exercise you will change the sample rate to a very low value and then back to a
high value.

Change the Sample Rateto a L ow Value (5 M S/sfor example)
1 Verify that you are in dual channel mode and that the Continuous Mode button is active.
2 Click on the CS Tab in the System Control. In the case of thistutorial, the tab istitled
CS2125.

£52125 | Trigger | Depth |

Sample rate; |125 M5/ "I

SuperRes -
Singl I Dual
- o :I ingle} [iua

& C52125 |

3 Click on the Sample Rate drop-down menu to see alist of sample rates.

C52125 | Trigger | Depth |

Sample Rate: [ 125 M5 7= f
SupeiRes—{2 M5/ a8

— lsMs/e

Il = T
25 M5 /s

o Systom [y~
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Scroll up thelist and click on 5 M S/s or similar small number. The low sample rate
resultsin asignal that is not as smooth as before.

9 GageScope [Professional edition)

Fils | View Captue Tools ‘window Help
== W2BI A L) RQ EN
# = 1 m

fou b fat fo S5
Infn Yiewe |
Ready M.Pos: 0.0 s
[A[ETET:, watcht For Help, press F1
E52125|TnggellDepth| General 1 Setings 1 CS Input I Trace I
Samplerate: | 5MS/s v Timebas Channel Na... Coupling: _AC
1 usid v . o
Superfles single [ To EZE Rarge: [+ 1y =
et = ~_ | 501 Ohm
Probe: [, - | Impedance: "1 MOhm
o C52125 &= Cs2125:T1 o Al ‘ng Chl Jng ChEIZJ

When the sample rate is low, the CompuScope card is acquiring fewer sample points per
second. In other words, the time resolution of the signal decreases. With fewer points
available for building a representation of the signal, the resulting waveform looks jagged.

Change the Sample Rate Back to Highest Available
Click on the CS Tab in the System Control. In the case of thistutorial, the tab is titled

CS2125.

£52125 ] Trigger ] Depth ]

Sampléate: 125M5/: =

SuperRes .
Single} Dual
S g o

& C52125

Click on the Sample Rate drop-down menu to see alist of sample rates.
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3 Scroll down to the bottom of the list.

4 Click on 125 M S/s or similar high number. The higher sample rate results in many more
acquisitions per second and a much smoother signal.

[Ed GageScope (Professional edition) ME =

File View Captwe Tools Window Help ‘
BH| e sn|tkdlaalzn 2
T P e SR S I P S e | K= |

B
[E—r ,- R

| Ready M.Pos: 0.0 |

HAIEE, watch1 £ For Help, press F1
E52125|Trigger| Depth | General | Settings | CS5 Input | Trace |
Sanple ate: [125Ms/s [=] Timebase Coupling: ’ﬁ
SuperRes Range: - L
e Single Dudl T 1w 7] 0ahn
= —I—I Prabe: [, vI\mpedance' 1 MOhm
o cs225 [ 5] £s2125T1 S Al [Ag Thii [55 ChiZ |

Note that sample rate is not linked to the timebase setting.

This has been done to alow you to take advantage of the very deep buffer memory on your
CompuScopes. You can capture at avery fast ssmple rate and still view it with avery small
timebase.

All digital oscilloscopes on the market control sample rate using the timebase you select,
because they have limited memory buffers.
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Hiding and Showing Channels

Hiding a channel temporarily removes the channel from the Display Window.

Note that you can also delete channels, but only math and file channels—you cannot delete
live signals originating from a CompuScope card. In this exercise, we will merely hide the
channel. The Delete Channel command is found in the Channel Context menu. Simply click
with the right mouse button on a channel’s zero line, and then click with the left mouse button
on Delete.

Hide Channd 1

1 Inthe Display Control (lower middle of the screen), click on the General tab.

2 Position the mouse pointer on the checkmark next to Ch 1 in thelist.

General | Settings |

Timebaze

R %Y

i CS52125:¥T1 |

Channel Ma...
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Click to “uncheck” it. Channel 1 should disappear from view.
[_[=]x]

(4 GageScope [Professional edition)

File View Captwe Tools Window Help
BEzesBaentEilaagan s
foo e o S B 140 0 S0 |45 4 |5 | S e |10 B

Infe Yicw HEN [_[C]
4]

Kl
| Ready M.Pos: 0.0s [l [
AR, watcht / EEEEpye— =

General | Satings | CS Input | Trace |

Cs2125 | Trigger | Depth |

Sample rate: [125 M54 |7 Timebase Chanrel Na.. Coupling: AL
SupeiRies _ us/d | | Range: l_—l oc
Single] Dual it 1w ¥
[l | | Cha 5 0P
Frobe: vl\mpedance. 1 Mhm

o CS2125 CS2125:YT1 o, Al B ohaz

Note that you are still in dual channel mode, as hiding a channel does not change the
CompuScope card’s channel mode. The channel is still available, just hidden from view.
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Unhide Channd 1

1

|File Wiew Copture Iuols ‘indow Help

Click on the empty checkbox next to Ch 1. Channel 1 reappears.

9 GageS cope [Professional edition) [_[2]x]
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Using the Context Menu to Hide and Show Channel 1
You can also hide channels directly through the Display Window.

1 Move the mouse pointer on top of channel 1. In response, channel 1 turns white to
indicate it has the current focus. The cursor also changesto a“move” % pointer.
File “iew Capture Took Window Help |
H|Zla»Basn|t[FIilaalans ;
bl fa g b S owow |5 4 e | S oM B |
— — Infm Wie: x|
Hame [Vaue |
C———
| Ready [ MPoc v J]
[T, watch1 £ For Help, press F1
c52125§mggeri Depth | General 1 Settings ] CS Input i Triace ;
i r“““]s = Timebase——— [ ChannelNav. | Coupling: AT
f—sﬂeﬂ;s zibfgﬁ il 1usid | o Rerge [Ty =]  Em
I | Single} Dual I 1w
it R s % Al [fg ThOl [55 Chi |
2 Click with theright mouse button to bring up the channel context menu.
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Click with the left mouse button on Hide. Channel 1 becomes hidden.

File View Captue Tools ‘window Help

BB LN|E[E I8 zas

S| s |

B E
o it oo 25 |

nifn Yiew

Coupling
Impedance
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Reference Lines

| Ready . 0.0s

For Help, press F1

General i Settings 3

Channel Na.
]

Cs52125 lTnggEl | Derih |
Sample rate: [126MS/s 7 [ Timebase —

S
| | Single] Dual | S

£S Input ] Tree |

Range: [ 1y 7]
Probe: |1 | Impedance;

50 Ohm
1 MOhm

2 |
, CS212% E C52125:%T1 ;

5% Al Bg ThOT Ay ChiZ |

To bring back channel 1, right-click on an empty area of the Display Window (and not on
achannel) to bring up the Display Window context menu.

Notice that Ch 1 has no checkmark, indicating that it is hidden.

File iew Captue Tools ‘window Help

3 GageScope [Professional edition) HE R

e b Jot foo S [0 B B0 10w |
Inifin e =l

Zeraline
Trigger Line
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Status Bar
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For Help, press F1

@
0

il
=

£s52125 ]Tngge. | Depih |

Samplerate: 125 M5/ v

1 SuperRes
| ’_.. | Single} Dusl
e :j |nge] s

General i Settings ;

1 Timebase —— [ Channel Na...
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Coupling: A
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£ 52125
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5 Left-click on Ch 1 in the context menu to bring it back.
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Timebase

Thetimebase is a display function only and does affect the data being acquired. Changesto
the timebase affect the display of all channels in the Display Window.

Increase the Timebase

1 If not already visible, click on the General tab of the Display Control, located in the
lower middle of the screen.

Look for the word “Timebase.” By default the timebase is set to 5us/d (5 microseconds
per division).

eneral | Settingz

Timebaze

Channel Mame

(o]
=] Displa}ﬂl
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2 Click on m| once to increase the timebase to 10us/d.

[ GageScope [Professional edition)

File View Captwe Took Window Help

FH(E 2B HR|E[E ) QQ|EAL
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| lscAL

C52125 | Trigger | Depth |

Gienesal | Settings |
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Coupling._AC.

Sample rate: [125 M5/ = Timebase Channel Na..

S | o 5 o L | =
| s gy = Fobe [ S]inpedarce: ]
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Increasing the timebase increases the segment of time shown per division in the Display
Window. Thus, when you increase the timebase, the signal peaks get closer together.

Note that your signal may look a bit different from the examples presented here.

Decrease the Timebase to 1us/d
Use ’_\—zl to decrease the timebase.

1

If not already visible, click on the General Tab of the Display Control. The timebaseis
currently set to 10us/d.

2 Clickon = | once to decrease the timebase to 5us/d.
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3

Keep clicking until the timebase reaches 1us/d.

Your display should look something like this:

[ GageScope [Professional edition) [_[5]x]
- TS|

[®& Fie View Captus Tools ‘window Help

BH(E(eBo ot [Edaas
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[ Wateht /7| Far Help, press F1

£52125 I Tnggell Depth | General I Setings | L5 Input ! Trace |

= 1us/d
[SUDETHES | Single| Tt _ Fange [v 00y v e
(1w | s —i i Fiche: [ =] Irmpedance: [T M0Fm
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o Systeml Eowelrt [ [ AP O Ay e

Decreasing the timebase decreases the segment of time shown per division in the Display

Window. Thus, when you decrease the timebase, the signal peaks get farther apart.
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Change the Timebase back to 5us/d

1

If not already visible, click on the General tab of the Display Control. The timebase

should currently be 1us/d.

Click on m| repeatedly until the timebase comes back to 5us/d.

EE ] [_[=]]
B Fie View Captue Took Window Help =B8]
TR = T e | 7
BHEH e BIBO R LT d Q&R
fwﬂMJdtf[Qﬁ‘““@ﬂli“»!‘fﬁ/‘ll‘«‘s 3 bits Iﬁm
E It Yiew —— -1 [PEEV A il
Name [Vae |
[ Ready |_M.Pos: 0.0 ]l |
AATETET:, watchn / For Help, press F1 [ [NUM |
csz125] Trigger | Depth | General Settings CS Input I Trace l
Sample Rate: 125 M5 /s T'mEhESE Chamewame Coupling E_£~E.J
oC
"Supelﬂes IE@W ﬁusfd Range: [:100w =] Ll
i Prabe: [ =] impedance: [T Mok
o System1 Dlsplay1 o Al |a; Chi |85 Ch2

Note that samplerate is not linked to the timebase setting.

This has been done to alow you to take advantage of the very deep buffer memory on your
CompuScopes. You can capture at avery fast ssmple rate and still view it with avery large
timebase.

All digital oscilloscopes on the market control sample rate using the timebase you select,
because they have limited memory buffers.
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The Zoom Tools

The Zoom In tool &, magnifies the area you select, allowing for closer inspection of a
particular part of asignal. The Zoom Out tool =X, reduces the magnification. In the following
example, you will zoomin on the second and third positive peaks of the sine wave signal.

Zoom In the Second Negative Peak of the Sine Wave
1  Click onthe“zoomin” icon@, in the toolbar.

2 Pressand hold down the mouse button on the second peak of the signal in the Display

Window. A vertical line will appear where you first click.

[ GageScope [Professional edition) HEE
_:.Eile MWiew Capture Tools Window Help
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s oM Frobe, ]ﬂ—_ﬂ\mpedance.@’
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Drag the mouse to the third peak in the Display Window. A second line will follow the
movement of the mouse.
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Let go of the mouse button. The area you selected is magnified.

[ BageS cope [Professional edition)
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When magnifying a particular area, the zoom tool actually changes the timebase based on
the width of your selection, then centers the areain the Display Window.

In this example, GageScope® adjusted the timebase to 200 ns/d in order to magnify the
Display Window the amount you specified.

Note that zooming changes the horizontal scale only—it does not affect the vertical scale
of the channels.
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Zoom Out to 5ug/d
1 Click onthe Zoom Out icon @,

2 Click the mouse somewhere in the Display Window to zoom out (increase the timebase)
one increment. The timebase changes to 500 ns/d.

£ GageScope [Professional edition] [_[3]x]
| File Wiew Captws Took Window Help

FH|Ze=2BsR ;L I ac|ans

foo o f o0 3 (100 B S| £ 4 |1s | 2 e 5|10 B

Infn Wicw M cs2125:v1 - [o]x]
T 7 T 7 T ¥ : . f - |

Ready imebase: 500 nsfl M.Pos: -4_7us [l

[ M4 watcht For Help, press F1 SCAL
cszwzswnggeui Dapm General I Settings | 5 Input ] Trace l
Sample rate: [126M5/s ™ ~ Timebase 1 Coupling:  AC
iR ey Range: [ 1y =] e

[ Singlef Dl £lv 500h
irmj_ o | Probe: [u1 v|impedance 1Mu|an;

& 52125 = £52125:%T1 A, All [Fo Chol [ ChiZ

3 Onceyou click with the Zoom Out tool, the pointer changes to an arrow again. To return
to 5us/d, use the Zoom Out tool once more. You can also use the 'mv""vl button.
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Customizing the Display

Many Display Window elements (Grid, X Axis, Y Axis, Trigger Line, and Zero Lines) can be
turned off using the Settings tab of the Display Contral.

HideAll Window Elements

In the following example, you will hide all Display Window elements.

1 Click on the Settings tab of the Display Control to bring it to the front. A Display
element whose button is “pressed in” isvisible. All Display elements are on by default.

2 Click on the buttons Grid, X Axis, Y Axis, Trigger Level, and Zero Linesto turn each
of these Display Window elements off.

Asyou click each button, notice how the Display Window changes. In the example
below, all elements have been turned off.
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Show All Window Elements

3 Click onthe buttons Grid, X Axis, Y Axis, Trigger Level, and Zero Lines. Asyou click
each button, the corresponding Display element reappears.

About the Other Buttonsin the Settings Tab

The Color buttons next to Grid, X Axisand Y Axis allow you to change the color of these
Display Window elements. The Back Color button allows you to change the background
color of the Display Window.
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Tutorial 2: Working with Channels

A channel can originate from alive signal through a CompuScope card, or it can be loaded

from disk. Most channel settings are changed through the Channel Control at the lower right
of the screen.
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Be sure to verify that you are making changes to the proper channel by first clicking on the
Channel tabs at the bottom of the Channel Control. The channel tab that is“in front” isthe
channel that will be affected by your changes. If the All tab isin front, you will be making
changesto all current channels.

S Inpui | Trace |

Coupling: .-'1".E |

Hange +-| i EEIDh
i |
Probe: I Ilmpedance 1 MOhm

g ANl Ao ThOT [A ThiZ |

Thannel Tabs
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Input Range

Theinput range is the range in Volts that GageScope® will measure when acquiring data. |
the input range is less than the maximum magnitude of an input signal, the peaks of the signal
will be cut off.

Input range: 1V No clipping

Magnitude of
Input signal:
800 mV

INPUE FANGE: TV svssfiessssssssssnssssnnsss e Clipping

Magnitude of
input signal; f=========f=-===}f=-==---
11V

—-

Note: You will not be able to change this setting if you are using a CompuScope 1016, as the
input range for this card is fixed at +2V.

Changethe Input Range of Channel 1 to £500mV
1 Click onthe Ch 1tabinthe Channel Control (at the bottom of the control).

2 Click onthe CSInput tab. By default the Input Rangeisset to +1V.

CS Irmput | Trace |

Coupling: ~ AC

[nput i
Hange—ﬂ* +1 0 I £0 Ohm
Probe: I ul vI Impedance: I 1 MOk

% Al [ ChOT 55 ChiZ |
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Click on the drop-down menu and choose +500mV (or asimilar small number) from the

list.

CS Input l Trace l

Coupling: AL

]
Ratge: i
m Impedance: 50 Ohm
1 MOhm

Probe: |£5.00v
|2~ ChZ2

£2.00 v
500 ey E

mﬂ.ﬂﬂ W

As +500mV is smaller than the peaks of the signal created by the generator (which for

these examplesiis set to about 1.8 V), asignificant amount of clipping is seen—the

positive and negative peaks are cut off.
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ChangetheInput Range of Channel 1 back to £1V

1 Click on the Input range drop-down menu and choose +1V from the list.
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Coupling

You may have noticed that, in the examples shown so far, channel 2's signal was only visible
above its zero line. This is because GageScope® has automatically set al channelsto DC
coupling.

To seethe signal centered around zero, you can change to AC coupling.

Note: You will not be able to change this setting if you are using a CompuScope 1016, asthis
card is DC only. Also note that only DC coupling is available when Impedance (appearing just
below Coupling in the CS Input Tab of the Channel Contral) is set to 5001.

Change the Coupling of Channel 2to AC
1 Click onthe Ch 2 tab in the Channel control.

CS Input | Trace I
Coupling: A

D
Ratge: i
m|mpedance: 50 Ohm
1 MOkm

Frobe: m

S Al Pg Chi |85 .Ch2 |

2 Click onthe CSInput tab. By default the Coupling is set to DC.
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3 Click the AC button.
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Sample rate: |125 M5/ x ~ Timebase— 9 Coupling: AL
~SuperRes — ——_f———m 1 us/d | e
| single] Dual +lv w
] = ] [ | Pobe [ =] ool
, C52125 & Cs52125:YT1 A Al jﬂg Chl 2 Ch0O2

Note that | nput Range is not linked to the Vertical Scale setting.

This has been done to allow you to take advantage of the high resolution offered by

CompuScopes. You can capture asignal with £1V range and still view it with a vertical scale
of 50 mV/div.

All digital oscilloscopes on the market are limited to 8 bit resolution and can digitize the
signal with 256 levelsonly. Thisway, they can fit all 256 levels on screen. CompuScopes,
which offer up to 16 bit resolution, digitize the signal with up to 65,536 levels. Thereisno
screen in the world which can display that many pixels. Hence, the ability to display only a
portion of the capture signal’s dynamic range is necessary.
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Channd Position

You can change the position of channels by moving them directly in the Display Window or

through the position buttonsin the Channel Control.

Move Channel 1 Down via the Display Window

1 Position the mouse pointer on the zero line of channel 1. The signal changes to white, and

the arrow pointer changes to a drag pointer.

£ GageScope [Professional edition]

' Eile Yiew Captwe Took Window Help
sE|ze>Bass=w|t Tt ilaalgns
s M St f G5 |0 B 5 14| A S B @ bits

[_[5]x]

Infa Yiew =l

Ready M_Pos: 38 6ns

(A[ATE T watch1 " ForHelp, pressF1 SCAL
552125"“\;9&!1 Depih | General | Settings | 5 Input ] T ] Diawing ]
Sample rate: [126MS/s *  Timebase——— [ Channel Na.. Coupling: _AC
Superfes = Rangs: = e
s Single] Dual o 1y —
= Z —J 2 Probe: |41 | pecieicd TG
o 052125 B Cs2125:%T1 o Al ﬂ@
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Hold down the mouse button, then drag the mouse up and down
|_[5]x]

9 GageScope [Professional edition)
File View Captue Tools ‘window Help
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Sample rate: [126 M5/ v Timebase Channel Na... Coupling AE
1 usid

SuperRes g Gl [ Tusrd | : Rerge: [1 1, =] =l

[t
| ] | Pobe: [ =] THbm
o C52125 &= Cs2125:T1 o Al 7y, ChOl [°0 Chi2

Before continuing to the next example, move Channel 1 to the Display Window’'s X Axis

(in the middle of the window).

Raise Channel 1to 1.0 div using the Position Buttons
The Position Buttons are in the Trace tab of the Channel Control

Click on the Ch 1 tab in the Channel Control.

Click on the Trace tab.

CSlnput  Trace l Drawing l

Yert. Scale Position et
ukizl Fosition
500 m¥
- Settings and
_Units_| Buttors

S5 Al & ChOl [f; ChiZ
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3 Click on|% | repeatedly to raise the channel’s position, until it reaches 1.0 div.

59 GageScope (Professional edition] [_[5]x]
B Fie View Captus Took Window Help -J§-12‘-5
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- Info Wiew:

Mome — [Vow |
| Ready M.Pos: 0.0 ¢« i [ [

[ELATE D Watch1 /™ FarHelp. press F1 [ |

C52125  Trigger | Depth | General | Setings | CSlnput  Trace i Drawing i

Chi =] tevel OO0V | | = i‘ i hann ame Ve SEE‘EE (e Posn

u: Ch

o -|-/ Totns 1vid

Pattem. L ———

o Systeml Soilst[ | A %o Ghil e

Channel 1 in the Display Window moves as you click on the position buttons.
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Vertical Scale

The Vertical Scale setting islocated in the Trace tab of the Channel Control.

Changethe Vertical Scale of Channel 1to 5V/div
1 Click onthe Ch 1 tab in the Channel control.

2  Click onthe Trace tab.
CSlmput  Trace | Dirawing |

Vert, Scale———— Pozition
Vertical Scale +
500 mY e
Setting and ’!7 j

Buttons Units

[rert

=

T Al o ChOl [ Chi2 |

The Vertical Scaleiscurrently set to 1V/d (1 Volt per division). In other words, a sample
point that measures 1V is displayed as 1 division high, adivision being one squarein the
Display Window’s grid.
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until the vertical scaleis set to 5V/d.

3 Click repeatedly on

28| File View Capture Tooks Window Help -8 3(_51

=~
f=

Z| 2Btk daals
i 5 0 owow | K ~\|5 ‘EE.

Hame Value |

Ready M.Pos: 0.0 ¢
AT Watch /7| For Help. press Fi |

CS2125  Triggsr i Depth | General ! Settings ! CSlnput  Trace I Diawing i

chi =] Lievel 000wy | | = ‘T""Eba“ ‘ Invert
Tl B 5

Pattem. T/E
oF Systeml =] Display1 o Al w
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Reducethe Vertical Scale of Channel 1to 100mV/div

Click repeatedly on until the vertical scaleis set to 100mV/d.
fly

[ GageScope [Professional edition)

File Wiew Captue Tools ‘window Help

=E L A

FOToal && &N

[_[5]x]

| O R e = HmmBe
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Ready
[ATETFT watchi For Help, press F1

£52125 lTnggEl | Denth |

General 1 Seitings | CSinpt  Traee | Diawing |
Samgle ate: [125M57: 7] Timebase Vert Seale ‘ Fnsmnn =
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Scroll to See the Positive and Negative Peaks of Channel 1

When you increased the vertical scale to 100mV/div, the signal peaks became hidden from
view. To see the peaks, you can use the vertical scroll bar
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Click repeatedly on Scroll Up |z| until you see the positive peaks of channel 1.

[ GageScope [Professional edition) HE=
File View Captuis Tools Window Help
=E WSED R LT I & e EN
fo M far foo S5 # H 3 MmE
Infa Yiew BN c521254T1 M=k

[ATEIET: vwatcha For Help, press F1 SCAL
55212511,,995,1 Degth | General I Satings | CSlnput  Trace 1 Drating |

Sempomn ,*125 M5 - Timebase Channel Na... Wert Scals Paosition e
Sefes e A ey

= Y £ho2 Units | = T

& CS2125 B cs2125vm1 % Al A5 Ch0l B Chiz

Alternatively, instead of clicking the up or down scroll arrow, you can drag the scroll bar
itself to bring it to a new location. The Display Window is updated dynamically as you
drag the scroll bar.

Scroll Up arrow

Scroll Bar
Scroll Down arrow
Drag the scroll bar down until you see the bottom of Channel 1.

This feature makes your GageScope®/CompuScope combo one of the most powerful
oscilloscopesin the world. You are able to capture asignal with very high resolution and
view a portion of it.

Change the Vertical Scale of Channel 1 back to 1V/div
Click on the Ch 1 tab in the Channel control.

Click on the Trace tab.
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Click repeatedly on until the vertical scaleis set to 1V/d.

The signal may seem to disappear.

[ GageScope [Professional edition)

File iew Capture Tools “Window Help

== WIRBLHA| LT A EN

fo b fut foa S5 1 # 26 || mMBE
Infi View BRI cs2125vm1

Ready M.Pos: -961.4ns

[ATET0T: watchi For Help, press F1 SCAL
E521251TrlggErIDEuthl General ‘ Settings 1 CS Input Tiace 1 Drawing 1

Saple rae: [125 ws7s 2] Timebase Yert Seale Position —
SuperRes Singe] Dl c . -

e = Afea] Units ¥

#5225 [ | B cs2126vT1 o Al o, Chol B Chi2

The signal is outside of the visible Display Window area. You can fix this easily with the
Arrange Channels command, as demonstrated on the following page.
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Re-arranging ChannelsAutomatically

After returning the vertical scale back to 1V/div, the signals are not positioned nicely for
viewing. An easy way to fix thisis by using the Arrange Channels button, which
automatically re-organizes visible channelsin order of channel number.

1 Click on the Arrange Channels button in the toolbar.

£ GageScope [Professional edition} [_[=]x]

File View Captwe Took ‘Window Help

Fe b fit o0 S (06 B B0 1 »l?»ﬁ(“&\gmsms HlemmE
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Note that I nput Range is not linked to the Vertical Scale setting.

This has been done to alow you to take advantage of the high resol ution offered by

CompuScopes. You can capture asignal with +1V range and still view it with a vertical scale
of 50 mV/div.

All digital oscilloscopes on the market are limited to 8 bit resolution and can digitize the
signal with 256 levelsonly. Thisway, they can fit all 256 levels on screen. CompuScopes,
which offer up to 16 bit resolution, digitize the signal with up to 65,536 levels. Thereisno
screen in the world which can display that many pixels. Hence, the ability to display only a
portion of the capture signal’s dynamic range is necessary.
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Connect Dots

By default GageScope® draws a line between each sample point in order to display a
continuous waveform. To have GageScope”® display the acquired data as only points, you can
toggle the Connect Dots button in the Drawing tab of the Channel Control.

Turn off the Connect Dots Setting of Channel 1
1 Click onthe Ch 1 tab in the Channel control.
2 Click on the Drawing tab. By default the Connect Dots button is on.
3 Click on Connect Dotsto turn it off. Instead of asingle line, channel 1 is displayed as

points.

C5 |rmput | Trace Drawing |

Method: IW vI IEDnnect%ts

Fclrmat...l Calar... |

oo Al 95 ChOl O EhDEl

Turn Connect Dots Back On

1 Click on Connect Dots once again to turn this option back on.
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Channel Color

The Color button changes the channel color via the standard Windows color dialog.

Changethe Color of Channel 1to Green
1 Click onthe Ch 1 tab in the Channel Control (at the bottom of the control).
2 Click on the Drawing tab.

3 Click onthe Color button. The standard Windows color dialog appears.

Color [21x]

Basic colors,

]
I[N

LCustom colors:
N

Hug[s0 | Bedfo
FEEEEEEE - o

et e | colisdid e Bwefo

Cancel £did to Custom Colors |

4 Click on the green color that isin the third row, third column.

5 Click the OK button.

Changethe Color of Channel 1 back to Yellow
1 Click onthe Color button in the Drawing tab of the Channel Control.

2 Choosethe yellow that isin the second row, second column.
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Saving and Loading Channels

GageScope® allows you to save waveforms to disk in the GageScope® SIG file format. In the
following exercise, you will save channel 1 to the Signal Files folder of your GageScope®
directory, then load the saved channel.

Save Channel 1to Disk

1

3

Choose Save Channel from the File Menu, or click on Save Channel [ in the toolbar.

Save Sstup Cul+E
L oad Setisp Crd+L
O M b
8 Load Channsl., CHil+d
Samen Channal
Pyt Sahup
& Pari.. ChlP
Piri Pieyies
Est

The “ Save Channel to File” dialog appears.

Save Channel to File
Save in: i 3 Signal Files _'_; ! I‘fFI ioes S
Ij] Am_zig.sig iﬂ Glitch.sig r.f] Sqr_wave.sig
@ Arm_sweep. sig @ Half_am.zig !E] Triangle.sig
':] Chopsine. zig !ﬂ Her_bone. sig
!E] Dim_sine. zig @ S awtaoth. sig
E] Frostereo.sig !ﬂ Sine.sig
E] Frozsweep.sig @ Sinnoizy.sig

File name: . it Save I
Save as tupe: iGageScope zighal file[.zig) L! Cancel ;
Channel: Ch1 -

™ Save vizsible portion of the channel

At the bottom of the dialog, next to “ Channel,” GageScope® gives you the option to
choose which channel you want to save. In thisexample, Ch 1islisted.

If you wish, you can choose another channel to save by clicking on the Channel drop-
down menu. Note that you can also save all visible channels at once by selecting All in
the Channel list.
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4 You can aso specify that only the visible portion of the file be saved. To do this, click on
the checkbox:

™ Save wisible portion of the channel

5  Enter the name chanl.sig in the “File name” section of the dialog box.

6 By default, GageScope® will save your filesin the Signal Filesfolder. This folder
contains sample signal files.
7 Click Save.

Load “chanl.sig” from Disk

1 Choose Load Channel from the File menu; or, click on Load Channel inthe
toolbar. The Load Channel dialog appears.

2 If you are not dready in the Signal Filesfolder in C:\Gage\GageScope\Signal Files,
move to the folder now.

3 Click onthefile chanl.sig.

Load channel

Laok in: i\_;i Signal Files ;j EF_! EW%

,5] Am_zig.sig |E] Frosweep. sig j] Sinnoisy. sig

Ar_sweep.sig 5] Gliteh, sig 8] Saqr_wave. sig

E] Half_am. zig :] Triangle. sig
hopslte. sig ﬂ Her_bone.sig
J Diirn_sine. sig ﬂ Sawtoath. zig
.ﬂ Frostereo. sig E Sine. sig

File name: ichan‘l .5ig Open D ata: 8 bit

. L—‘_J Depth: 8132 smpl
Files of type: ;GageScope zighal file(*.zig) :_j Cancel I

Records: 1
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4 Click Open.

The channel you loaded should appear at the zero line of the Display Window, with a
channel number of 3.

%] File View Capture Tools Window Help -8 x|

geScope f

C52125  Trigger ’ Depth ]Averagmgi General i Setlings 3 Trace  Drawing !

ch1 =] [tevel [Fo00mv | : B Method: [MinMax | ¥] | Connect Dol

= “( (i=rera Ch Foima..
Pattern.. 3 L E

o Systeml Hoisplt '8 Al |5 Chi1 |9 Ch2 Prc Ch3

Once a channel isloaded, you can change many of its settings just like any other channel.
Note, however, that this channel is not “live,” in that it is not linked to any live signal source
viaa CompuScope card.

Hide Channd 3

1 Position the mouse pointer on the zero line of channel 3.

2 Click with the right mouse button to bring up the channel context menu.
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3 Choose Hide from the context menu.

9 GageScope for Windows - [System]:Displayl]

ST

2o 50|k
o B [0 » 5 1w |

PR
B

Save Channel...

Invert

Color...

| Ready M.Pos: 0.0+ [l
[T ]e, watch1 Far Help, press F1 E
C52125  Trigger l Depth iAveragmgi General i Settings ; CS Input l Tiace  Drawing i
Ch 1 o] Ltevel [Wo0av | | i";_a""ewame ﬁ Method: [MinMas =] Connect Dots|
= : | Fomat
o Systeml |

Bl | % M 55 Chl |55 Ch2 [be Ch3

4 Channel 3 disappears from the display window. While channel 3 remainsin thelist of
channelsin the Display Control (unchecked), it no longer appears as a tab in the Channel

Control.

Note

You can aso delete channels, but only math and file channels—you cannot delete live signals
originating from a CompuScope card. The Delete Channel command is found in the Channel

Context menu. Simply click with the right mouse button on a channel’s zero line, and then
click with the left mouse button on Delete.
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Saving and L oading Setups

GageScope® allows you to save your current setup to so that you can load it again later. A
Setup file contains all of the GageScope® settings which were current at time of saving. The
Setup file has the extension .INI. In the following exercise, you will save the current

GageScope® setup, make a change to the current setup, and then load the previously saved
setup file.

Savethe Current Setup
1 Choose Save Setup from the File Menu.

| Fle View Cophee Toolk Window Hep

Load Setup Ol ™|

D R Uik

£ Load Channel.. k@

& sove harmet . Chiks
Puirt Satup..

= Pant... CiikP
Pint Pieyiew |

2 The Save Setup dialog appears.

Save As ]
Save jn; I 5 My Documents j @I ﬁl
1 by Pictures
Fiename:  [GSWin32 ES
Save as type: IINI Filez [*.ini] j ﬂl

The default file name is GSWin32.
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3 Inthe“File name’ field, type in mysetup.ini.

Save in: Isf‘_\} My Documents j gl
) by Pictures

File: narne: | mysetup.ini Save I
Save a3 lype: IINI Files [.ini) j Cancel |

4 Go to the folder where you would like to save your Setup file.

5 Click Saveto save the Setup file.

Make a Changeto the Current Setup
1 Click onthe Ch 2 tab in the Channel control.

CS Input | Trace I

Coupling: AL |
R ange: Iﬂ.EIEIv vl e

Impedance: 5EIEIhm|
Probe: I:,:‘] vI 1 MOhm

% Al oy Ch1 |55 Ch2 |

2 Click onthe CSInput tab. The Coupling should be set to AC from one of the previous
exercises.

3 Click the DC button.

CS Input | Trace I Dirawing |

Coupling: | AL
Range :

DC E!
Impedance: 50
Frobe: IH-] vI T MO

55 Al [% Ch1 o Ch2 |
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The coupling on Ch 2 is now DC.

£ GageScope for Windows - [Systeml

splaﬂ] SR

|®&) File View Captue T
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fe b foo S5 [140 B 51 140 B [le | & [zees o] B
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Name [value |

| Ready M.Pos: 0.0 |
H[A]ETE, vatchi / For Help, press F1

[
C512100  Trigger ; Depth ; Averaging ; General % Settings I C5 Input % Tiace ; Dirawing ;
_  Timebase— Caupling AC
EX =] [t [[o00mv | | ] : : b rlfJ
= ..i.J =it " : m\mpedancﬁ 50 Ohn
Paiten . L _.__] —= .-——j._._._ Probe: [.1 - T MObm
o Systeml | Displayl ‘B Al |8 Chl A Ch2

Click Stop %] in the Toolbar or in the Capture Menu.

L oad the Previously Saved Setup File
Choose L oad Setup from the File menu.

Fie Wiew Copnee ook Window Help

Save Setup CikE
O sew Lih
8 Lead Channel . iyl
& save harmet . Chibs

P Salup
= Paril.. ChikF

Pint Pieyiew

Ext

Tutorials




2 The Load Setup dialog appears.

e, ¢ |
= 6] A o] e

Look [ = Wiy Documeriz

] My Pictunes
EI Tl i

Fie name: m

Fies of fype |41 Fiss Ia]

BER
| Carcel

3 Goto the folder where you saved your Setup file and choose mysetup.ini from thelist.

(g
3 & 2 ol

Look I 4§ iy Documeniz

_| by Prictuses

B

Fie pame: |m:.l:eh,|:-

Files of type: |'”| Fies ")

4 Click Open to load the Setup file.
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Click the Continuous Capture button in the Toolbar. Your previous settings are

back—Channel 2's coupling isagain set to AC.

9 GageScope for Windows - [System:Display1]
[B&] Fie View Captue Tools Window Help
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Pattein. . 4 Probe: |1 -

o Systeml

M}— ‘oC Al |8 Ch1 O Ch2
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Tutorial 3: Triggering

Basic Concepts

Once GageScope” is set to Continuous or One Shot capture mode, it waits for atrigger event.
One way for atrigger event to occur isif the voltage of an input signal crosses the trigger
level. For example, if the trigger is set to +1V, and the signal’s peaksis only at +900 mV, a
trigger event does not occur. But if the signal risesto +1.1V, the trigger level will have been
crossed, invoking atrigger event and subsequent data acquisition.

Signal crosses

trigger fevel \

B oL 1 - | Y

{— Time Zero

Pre-trigger data | Post-trigger data

Once the trigger event occurs, time zer o is established for the purposes of pre- and post-
trigger data. Time zero isidentified in the Display Window of GageScope® by the trigger
marker, avertical linewithasmall T at the bottom.
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3 GageScope [Professional edition) EEE|
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Pre- and Post-trigger Data

Pre-trigger dataisthe part of the signal acquired before the trigger event occurred, and is
located to the | eft of the trigger marker. Post-trigger data isthe part of the signal acquired
after the trigger event occurred, and is located to the right of the trigger marker.

Once atrigger event occurs, GageScope® will ignore any new trigger events until the desired
amount of signal is captured. Once the acquisition is complete, GageScope® will look for a
new trigger event or stop, depending on whether the capture mode is set to Continuous or One
Shot.

Trigger Events

The detection of atrigger event is affected by a variety of settings in GageScope®. For
example, it is possible to change the trigger slope, so that the trigger occurs on the falling
edge of asignal, instead of the rising edge, when the trigger level is crossed.

In the diagram below, the trigger event is occurring on the signal’s falling edge.
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Signal crosses Capture starts when signal

trigger level \ ; / crosses on downward slope

Trigger Level ----------ncommmemoeo SRR

\— Time Zero

<~—— Pre-trigger data | Post-trigger data —

The trigger source can also originate through the external trigger connector on the
CompuScope card, if the card is so equipped, instead of an input signal.

The trigger event may not occur before atimeout is reached, in which case, in Continuous
capture mode, GageScope” issues a software trigger, i.e., it triggers on its own. Or
GageScope® will wait forever for atrigger to occur if timeout is disabled altogether. This
useful feature allows for unattended one-shot capture.

Trigger Defaults

By default GageScope® sets up the trigger as follows:

e Trigger isset to Channel 1.

» Slopeispositive.

*  Timeoutis10 ms.

e Trigger Level isO mV (zero line of channel 1).
* Pretrigger depth ison and set to 4096 Samples.
e Post-trigger depth is set to 4096 Samples.

Setting up for the Examples

In order to continue this tutorial, make sure you have at least one input signal originating from
asignal generator connected to channel A of your CompuScope card. For the examples used
here, a 200 kHz sine wave signal with an amplitude of approximately 1.8V was connected to
channel A of a CompuScope 2125.
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Trigger Marker Align

The Trigger Align buttons allow you to quickly position the trigger marker to the left, center,
or right of the display window.

Trigger Canter
Trigger Left Y Trigger Right
+

sH|z|es@eoME L IMalans
o b fafa g e B S | K4 e Slebis Z]|TMBE

Thetrigger marker indicates where the trigger occurred in the data acquisition. The data to the
left of the“T” is pre-trigger data, and data to the right of the “T” is post-trigger data.

By default GageScope® centers the trigger marker in the Display Window.

Using the Trigger Align Buttons

1 Click the Trigger Left Align button in the toolbar to position the trigger to the left of
the display.

2 Click the Trigger Right Align button in the toolbar to position the trigger to the right
of the display.

3 Click the Trigger Center Align button in the toolbar to position the trigger in the
center of the display.

These buttons have the same effect as scrolling toward the trigger using the horizontal
scroll bar.
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Trigger Source

Thetrigger sourceislocated in the Trigger tab of the System Control.
Trigger Tab ———=—lSZi g Trigger ! Depth ;

Egﬂ?ceer . ;" | LeveliWi
Patter.. i
i

The trigger source options are input signals (“Ch 1” and “Ch 2, etc.), “External,” and
“Disabled.” By default, the trigger sourceis set to Ch 1 (input channel 1, which corresponds
to channel A of the CompuScope card). Note that on the CompuScope 1016, the trigger source
options are External or Disabled only.

Thisisaso indicated by the slopeicon to the left of channel 1, as shown below.

4 GageScope [Piofessional edition] _ =] %]

T
|| Elle Wiew Capture Tools
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channel o
ETTTIN Tinebase: 2us || M.Pos: 0.0 ]|
AT, waten / For Heln, press F1 o mmL
C52125 i nggeri Depth; General i Settings l C5 Input i Trace ;
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Changing the Trigger Source
1 Click onthe Trigger tab.

2 Choose Ch 2 from the Trigger Source drop-down list. Notice that the slopeicon in the
Display Window has moved next to channel 2.

| Ready W.Pos: 0.0s [ [

1] # [ ] vwatch1 For Help, press F1

C52125  Trigger ] Depth IAvEragingg General ; Settings 3 C5 Irput § Trace: 3

— 5 -~ Timebase— Coupling: ~ AC

3] Lea OO | I

F T 100 T pedance: 80 0hm
Pattein = Piobe: [ 7] ;——-J1 T

o Systeml ] Display1 A Al |5 Chil |8; Ch2

3 Click on the trigger list once more.
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Click on Ch 1. The slope icon has moved back to channel 1.

| Ready M.Pos: 0.0 s |
1/ For Help, press F1

C52125  Trigger i Depth gAvelagmg] General ] Settings |

= S

Pattem.

CS Input ] Trace |

Coupling: &0
Range: [+1.00v BC

T mpedance: 50 0hm
Probe: [, B T MOPm

o Systeml E

A Al B Chl |85 Ch2
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Trigger Level

By default the trigger level is set to OmV (the zero line of channel 1).

C52125 Trigger IDepthl L Current Trigger
I:.--"" L |

|:Iv 547 m¥ I : Trigaer Lewvel

i Slider

Patterr.. I
£ C52125 | ~Reset Button

ChangetheTrigger Level by Dragging the Slope I con

1 Position the mouse pointer over the slope icon at the far left of the signal.

2 Hold down the |eft mouse button.
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Drag the mouse up or down to change the trigger level.

[Ed GageScope for Windows - [System1:Display1] HE R
81|

File Wiew Capture Tooks Window Help

B Z(2Bnen|kitllaa|zns
f A i B e B B | R A s | S [ERR i
Infin Wigus SETM | o5 sy rrororrr e
Nome '
| Ready I I
[ETATETET, watchi For Help, press F1 ]
C52125  Trigger | Depth |Avelagmg| General | Settings | CSlnput  Trace |
Timebase Vert, Scale— - Trae
Ch <] [Leval | 266 mv | - anne a’"e W [
F || B AL — | hethod
Patten. v i || EET
o Systeml =] Display1 “p Al 9 Chl |95 Ch2

Note that if you raise or lower the trigger level so that it is higher or lower than the signal
peaks, trigger events will stop occurring. Thisis because the signal voltage is not
reaching the trigger level in order to start a capture.

Also note that the changes you make to the trigger level are reflected in the trigger level
field in Trigger tab of the System Control (lower left of the screen).
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ChangetheTrigger Level by Dragging the Slider
Click on the Trigger tab in the System Contral.

Using the trigger level dider, raise the trigger level to approximately 600 mV.

B File View Captue Tools Window Help =& %]
== BT H R L d|AQEN
fr b 10 2 A4 S -] 868

Inifn Yiews =l 125M513§””‘YH”?HH!”HY"” IR A

Name Value

Ready M.Pos- 0.0s
\ Watch1 / For Help. press F1

C52125  Trigger I Depth IAvEraging} General 1 Settings 1 CSlnput  Trace 1
- Timebase Wert. Scale Trace
Eh;- x. 602 m¥ : o 'W Ivert
s o - ethor
et : o] ann ? ~f b =]
o Systeml ] Display1 wﬂ]% Ch2

[0 Reset theTrigger Level toZero
Click on the L evel button to quickly reset the trigger level to O.

£52125 Trigger i Depth i

; v; Level g 547 my
il B %
Pattern.. !

£ CS2125 |

i
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Trigger Slope

The slope icon in the Display Window reflects the current trigger slope.

indicates positive slope, i.e. the trigger occurs on the signal’s rising edge.
indicates negative slope, i.e. the trigger occurs on the signal’s falling edge.

Changethe Trigger Slope
Double-click on the slope icon in the Display Window to change the slope of the trigger.
In response, the slope icon changes to a negative slope.

|- [7]x]
]

[ GageScope for Windows - [System1:Display1]
BB File View Captue Took Window Help
BE =SB DR L I ®aE BN
f b G 2 £ 4 =4 T | e =

Inifs iy W 125 wsss©

Hane [Value |

Ready M.Pos: 0.0 s
\ Watch1 / For Help. press F1

C52125  Trigger 1 Depth Hve.agmgl General CSinput  Trace I
: 4 _ Timebass Yert, Scale Trace
Chi | el .oomv || : e | |[Eomeatoe | et
e E EZH Methad
Patiem T/ Fa oYY | [in s =
o System1 =] Displayl wwq, thz

Double-click on the slope icon once again to change the slope back to positive.

The slope is also available through the Trigger tab.

£52125 Trigger i Depth i

; v} Le[elig -54.7 m¥
Trigger Slopeam 3%

-Currently set Patterm.. !
to negative
[ C52125 ;

i

=]
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Trigger Timeout

The timeout setting is the amount of time GageScope® waits for atrigger event. Asthereis

one timeout setting for all available triggers, timeout is located in the Depth tab. The default is
10 ms.

C58500| Trigger Depth | Current

/Tim eolt Value
Total: I oM I Smle | Fine
409 = | Auto [10.0ms

FostTrig I 4036 3 M_IL"H EC Tirmeout Button

P~ (Currenthy
4 CS8500 [ CG1100 | Enabled)

You can completely disable timeout by clicking on the Auto button. If you click on the One
Shot capture button, timeout is automatically disabled.

In the following exercise, you will disable the timeout, then prevent atrigger event from
occurring.

Disabling the Timeout

1 Make sure you are in continuous mode (click on the Continuous mode button).
2 Click on the Depth tab in the System Control.

3 Click on the Auto button to disableit (it should now read Nor mal and not be “pressed
in”).

csaann| Trigger Dapth |

Totst [ 2M |Smpl 7] | Fine
[PreTrig | 10% = Hliimial]

PoztTrig I 4098 3: [ 0] ] e::l
™~ Timeout

4 C58500 [ CGTI00 | Disabled

4 Click onthe Trigger tab in the System Control.

5 Makesurethe Trigger isset to Ch 1.
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Click on the L evel button to reset the Trigger level to 0.

The Status bar at the bottom left of the Display Window should state “Ready” on a green
background. Thisindicates atrigger event is occurring properly.

- Ready M.Pos: 0.0 s

Absenceof a Trigger Event with Timeout Disabled

1

Raise the trigger level to higher than Channel 1's peaks. Remember you can drag the
trigger level (the slope icon) in the Display Window.

By moving the trigger level above the signal, you are preventing atrigger event from
occurring.

The Status bar at the bottom left of the Display Window should now state “Waiting” on a
magenta background. Thisindicates that GageScope® is waiting for atrigger event to
occur.

M.Pos: 0.0 s

Since you disabled the timeout, GageScope® will wait forever for atrigger event to
occur.

Drag the trigger level back down to cause atrigger event and subsequent capture. The
status bar should report “Ready” once more.

[0 Setting a Timeout of 5 Seconds

In the following exercise, you will set the timeout to five seconds, then prevent atrigger event
from occurring. A value of five secondsis used so that you may have a bit of lead time before
GageScope® issues a timeout.

1

2

Make sure you are in Continuous mode and that the trigger is set to channel 1.
Click on the Depth tab in the System Control.

Click on the Timeout button to enableit (it should be pressed in).

Click in the Timeout field.

Press Backspace or Delete to erase what'sin the field.
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Typein 5 sand press Enter. Be sureto usealowercase ‘s’

Theletter ‘s’ standsfor “seconds.” Other abbreviations, such as ms for milliseconds, and
us for microseconds, are also valid units.

Five secondsis an extremely long time for data acquisition purposes, and in this caseis
used only for demonstration.

Click on the Trigger tab in the System Control.
Click on the L evel button to reset the Trigger level.

The Status bar at the bottom | eft of the Display Window should state “Ready” on agreen
background. This means atrigger is occurring properly.

. Ready M.Pos: 0.0 s

Absence of a Trigger Event with a Timeout of 5 Seconds

1

2

Raise thetrigger level so that it is higher than Channel 1's positive peaks.

The Status bar at the bottom | eft of the Display Window now states “Waiting” with a
magenta background.

M.Pos: 0.0 ¢

This indicates that GageScope® is waiting for atrigger event.

If you watch closely, a“Ready” message with a yellow background should appear in the
status bar every 5 seconds.

Ready M.Pos: 0.0 s

Once atimeout is issued, GageScope® issues a software trigger (it triggers on its own)
and performs a capture. It then re-arms the card for another trigger event—the status bar
states “Waiting” again. Note that thisis only true for continuous mode.
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Changeto One Shot Mode

1 Click onthe One Shot icon. You may very briefly see “Stop” on the status bar with a
blue background.

|_Stop | M.Pos: 0.0 s

Thereafter, the status bar should report “Waiting” with a magenta background.

M.Pos: 0.0 s

When you change to One Shot mode, GageScope® automatically disables the timeout.
With timeout disabled, GageScope® will wait forever until atrigger event occurs (or until
you press the Sop button). This allows for unattended one-shot capture.
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A Trigger Event Exercise

In the following exercise, you will use your signal generator to create atrigger event. The data
will be captured by GageScope® in One Shot mode.

If you have asignal generator that has a “one shot” button, you can use it to create the trigger
event. If your generator does not have a “one shot” button, instructions are provided for
simulating atrigger by removing and reconnecting the cables attached to your generator.

1 Click onthe Trigger Center Align button.
2 Reset thetrigger level to O (click the Level button in the Trigger tab).
3 Switch to Continuous mode.

4« If your generator does not have a“one shot” button, unplug the cable from the signal
generator that is connected to Channel A of the CompuScope card. Your sine wave
should turn to aflat line.

5 Raisethetrigger level of channel 1 to above channel 1's zero line.

6  Set up aone shot capture by clicking on the One Shot button in the toolbar. Timeout will
automatically be disabled, and the Status Bar should state “Waiting.”

~

e If your generator hasa*“one shot” button, pressit now.

e Otherwise, plug the cable back into the signal generator as cleanly and quickly as
possible.
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The resulting pre-trigger signal should amount to a mostly flat line with some activity
near the Trigger Marker.

The post-trigger signal should show an uneven signal turning into a sine wave soon after
the signal passed the trigger marker.

(B File View Captue Tooks Window Help 18] %]
BH| S |>20% A6kl
| = I s T | BTN O 2

Stop M.Pos: 0.0 _Ji

CS2125  Trigger i Depth ]Avalagmg] General 1 Setirgs | CSlnput  Trace i

e ] el conv | R Invet
7 B Ao R
Pattemn. % o Y |

o Systeml =] Display1 S Ao i 3 Che

Notice how the post-trigger data did not begin until the signal measured at least as high
asthe trigger level. When the signal reached the point of the trigger level, the trigger
event occurred and the capture began.
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Introduction to Trigger Depths

Click on the Depth tab in the System Control to see the trigger depth settings.

cs=35c|c|| Trigger Depth |

Pretrigoer Tu:utall EMISmpIJ | Fine

Depth ™ [F 036 =] | Auo [10.0ms
F'u:-stTngI 40953‘ MuIHecl
P‘ost—trigger/

Diepth 4 58500 [# CGII00 |

By default both pre- and post-trigger depth are set to 4096 samples. The trigger depths are
limited by the amount of memory on-board your CompuScope card.

You can turn off pre-trigger acquisition by clicking on the Pre Trig button.

About Trigger Depth Units

Trigger depths are shown in number of samples (or points). Thisis displayed in the Units
value in the Depth tab. Thisfield cannot be changed.

|::s=35c|n| Tiigger Depth | Units
(Sef to
Total:{  2M|Smpl = Fine samples)

4096 | Auto [10.0ms

F'u:ustTngI 4038 3‘ MulR e-:I

4 Cs8500 [# CGI100 |
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About the Trigger Total

The Total field reports the total amount of data that can be stored in the on-board memory of
the CompuScope card. The total is shown in samples.

ESEEEIEI' Trigger  Depth |

Total Orrboard ——Tek [ 28 |Smpl 7] | Fine
Memory of the ' FFEF] 4036=] | Autn [10.0ms

ComE:rSdcope F'nstTrigl 40953: MuIHecl
4 C58500 [ CH1100 |

About | ncrement Buttons

The Increment Up [=] and I ncrement Down E buttons are located to the right of the pre-
and post-trigger fields and are used to make changes to these settings.

csaann| Trigger Depth |

Total [ 2H |5mpl =]
Prelng| 4095 =

PostTrig I 4096 3:

4 €58500 [ CEIT00 |

| Fine
Lito |1EI.EI ms

Increm et
Euttons
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About Fine Mode
Fine M ode is enabled by default.
c535m| Trigger  Depth |

Total [ 2M|Smpl =] [ Fire —e Fine Button
3036 =] Auo [10.0ms (Currenthy

Enabled
F'u:ustTngI 4096 3‘ rulR ecI

4 58500 [ CG1100 |

When Fine M ode is enabled, the increment buttons increase or decrease pre- and post-trigger

data settings by 64 sample points. When Fine M ode is disabled, the changes are made in
increments of 640 sample points.
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Creating Multiple Independent Trigger Sources

About Windowed Triggering

Certain CompuScope cards support “Windowed Triggering,” meaning that you can set two
independent trigger conditions which are OR’ ed together. Windowed triggering allows you
to:

e Settwo different triggers on the same channel

Trigger 1,

A

Trigger 1 Level

Trigger 2 Level

Trigger 2

e Or set onetrigger condition on each input of a CompuScope

Trigger 1,

DA

Trigger Level 1

Channel 1

Channel 2

Trigger Leve! 2

\J

Trigger 2

These triggers are set viathe Pattern setting in the Trigger tab of the System Control.
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C52125 Trigger |Depth|

I vI Levyel I 54 7 my

Tl ﬁé
—_— Pattern..

o 52125 |

The Trigger Pattern dialog alows configuration of multiple independent triggers. Trigger
source, slope and level can be modified, and trigger sources may be added and removed.
Multiple triggers are not available for all CompuScope models.

|

:llllll

Fattern
Button

Open the Advanced Trigger Configuration Dialog
1 Click onthe Trigger tab of the System Control if it is not already in front.

£52125 TriggerlDepthl
T = R Level|[ 547wV |
ralE

F'attern..l
4 52125 |

2  Click on the Patter n button.

:llllll

C52125 Trigger | Depth |

I

F'atterg[ ! r
! C52125 I
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3 Thisbrings up the Advanced Trigger Configuration dialog, listing al of the currently
specified trigger sources. Currently only the default trigger sourceis listed.

Advanced Trigger Configuration %]
Slope  Source  Level add |
Ch1 0.00 mY
Madify |
Remove |

Cancel

Create Two Different Trigger Sourceson Channel 1
1 IntheAdvanced Trigger Configuration dialog, click Add.

Slope  Source  Lewvel
Ch1 0.00 mh

Add

Modify |
Remave |

Cancel I

2 Thisbringsup the Trigger Source dialog with a blank Source field.

Trigger source
Source: Slope: Level
I j I Positive j ll I 0% j

Cancel |
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Click on the Sour ce drop-down list to select Ch 1.

Trigger source

Source: Slope: Level

[ = [Fosive =] | 2 0=
Ch1

x|t ]
Esternal

» Notethat on CompuScope 1016, the trigger source can be External only.

* Notealsothat if you have a Multi-Card system installed, you will see one trigger
source for each channel available in your system. For example, for athree-card
CSB012A system, there will be six input channel trigger sources available (since
each CS8012A has two input channels). If you do not see the right number of trigger
sources, go to Preferencesin the Tools menu. Make sure the Independent Trigger
item is checked.

To change the Trigger Level, use the increment/decrement buttons to set a percentage of
the current input range of the selected trigger source.

For instance, since our Trigger Source is set to Ch 1, and the current input range for Ch 1
is+1V, if we select 50%, the trigger level will be set to +500 mV. If we select -10%, the
trigger level will be set to -100 mV. The maximum positive setting is 100% and the
maximum negative setting is -100%.

Set the Trigger Level to about -40%, or about -400 mV. You can click and hold the
Down Increment button until it reaches the desired level.

Trigger source

Source: Slope: Level
EX = [Posive ] | o[ -a0% ;EI:

Cancel I

Click OK to accept the new trigger source.
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6  Wewill now modify our initial trigger source.
Click on thefirst itemin the list to highlight it and then click M odify.
Slope  Source  Level
— Add |

Y

Ch1 -406 mi .
Madify [: |
Remove |

Apply I Cancel I

7  Changethetrigger level fromits current value, 0.00 mV, to +40%, equivalent to about
+400 mV.

Trigger source
Source: Slope: Level
X =] [Fostve =] | 1] a0% %

Cancel |

Click OK when finished.

8 Now click Apply in the Advanced Trigger Configuration dialog to apply the changes.
Your changes will be updated in the Display Window.

Advanced Trigger Configuration %]

Slope  Source  Level add
Ch1 398 mv
Ch1 -406 mv :
Remove |
Apply h | Cancel
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You will now see the signals in the Display Window moving somewhat jerkily to the left
and right. Thisis because the signals are being triggered off the first trigger source and
then the second, as the trigger level is constantly shifting from +400 mV to -400 mV.

£ GageScope for Windows - [System1-Display1] HE
) File View Capture Took ‘window Help =181
= 22D R R E N
f= oo g # A = =
Info Yisw

Hame [ value

Ready M.Pos: 0.0 s

AT, watcht Far Help, press F1 UM
CS2125  Trigger I Depth IAverag\ngl Genral C5lnput  Trace 1
Timebase Vert, Scalz Trace
Irevert
A~ v ethod
~ -
Pattern.. hdin b
off Systeml =] Display1 S All | Chl |7 Ch2

Createa Trigger Source on each Input Channel

We have just created two trigger conditionson Ch 1. We will now create one trigger
condition on Ch 1 and one on Ch 2.
Click the Configure Pattern button in the Trigger tab.

C52125 Trigger ] Depth ]

Canfigure pattem ‘
I~

]
Pattern.. *
,’ C52125
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2  TheAdvanced Trigger Configuration dialog appears displaying our two trigger sources
setto Ch 1.

Select the item in the list with the positive trigger level to highlight it, and click M odify.
Add |

Modify[ |
Remave |

Apply I Cancel I

3 Change the Trigger Source to Ch 2 by clicking the Sour ce drop-down menu.

Trigger source
Source: Slope: Level
N e R =

Ch2 k oK I Cancel |

Click OK to accept the changes.
4 Click Apply to exit the Advanced Trigger Configuration dialog.

Slope  Source  Level add
Ch1 -406 mY
Ch2 398 mv :
Remove |
Apply [ | Cancel
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Note first that the second trigger has moved down to Channel 2. The signals are again
moving jerkily to the left and right, this time because they are repeatedly triggering off
Ch 1 and then Ch 2.

) File View Capture Took ‘window Help =181

BH Z|2Esent[Ldaazn

f d foo 2 A = I |l =

e —

Info Yigus = FPETETN

Hame [vale |

Ready M.Pos: 0.0 s

AT, watcht Far Help, press F1 UM
CS2125  Trigger I Depth IAverag\ngl Genral l Settings I C5lnput  Trace 1
Timebase Channel Name Vert. Scale Trace
Irniert
o 2| e =
T WY -
Pattern.. 44 ||| Min Max
off Systeml =] Display1 S All | Chl |7 Ch2

Remove the Second Trigger Source
Click the Configure Pattern button in the Trigger tab.

CS2125 Trigger ] Depth ]

Configure patters ‘
I~

|3
Fattemn.. *
( C52125
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2 Inthe Advanced Trigger Configuration Dialog, highlight the Ch 2 trigger source and
click Remove.

Advanced Trigger Configuration %]

Slope  Source  Level
Ch1 -406 mY

Ch 2 398 m\'

Add

Madify

Remove

Bl

Apply I Cancel I

3 Thetrigger source will disappear from the list.

Slope  Source  Lewvel Add

Ch1 -406 mi
Modify

Apply Cancel

d

Changethe Trigger Level Back to 0 mV
1 Click on the remaining trigger source and click M odify.
pe urce eI Add |

Modifyt |
Remave |

Apply I Cancel
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Click the L evel button to change the trigger level back to 0 mV.

Trigger source
Source: Slope: Level
|Ch 1 j | Positive j 0% :I
oK | Cancel |

Click OK to accept the change.

Click Apply to exit the Advanced Trigger Configuration dialog. Our display shows that

we are triggering off Ch 1 at 0 mV.

B Fie View Caplue Tooks ‘indow Help =181 %]
=] SHBOH AL L DB | EN

= A fea g # # = =

Inif Vi SEN o5 wsss 0 . .
Hame [vale | :
Ready M.Pos: 0.0 s

[ATET, watch1 For Help, press F1 UM
CS2125  Trigger I Depth IAverag\ngl Genral l Settings I C5lnput  Trace 1

Timebase Channel Name Vert. Scale Trace R

Configure patterm M, |||Eennect Dats

Method
v
off Systeml E]Display1 wwoﬂ Ch2
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Exit the Trigger Pattern Configuration

1 Toreturnto the regular Trigger Tab, click on the Patter n button so that it is no longer
pressed in.

CS2125 Trigger | Depth |

Configure pattern |

| F'atterrl}
[ C52125 I

Notes
If you have already created two independent triggers and you attempt to add a third, you
will not be able to select a Trigger Source—the drop-down menu will be blank. On
CompuScope cards that support multiple independent triggers, you cannot set more than
two trigger sources.
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Triggering Summary

e Systemtriggers are set in the Trigger Tab of the System Control as well asin the Pattern
dialog. Not all CompuScope cards support multiple triggers.

e TheTrigger Align buttons can be used to automatically center, left-align or right-align
the trigger marker.

« Atrigger isselected in the Trigger Tab of the System Control or in the Pattern dialog.
Triggers can be set to channel 1, channel 2, or external, and can also be disabled.

e Thetrigger level can be changed by dragging the trigger level linein the Display
Window, or by dragging the trigger level dider in the Trigger tab of the System Control.

e Trigger dope can be changed by double-clicking the trigger slope icon in the Display
Window, or by right-clicking to bring up the Slope context menu and then left-clicking on
the desired slope.

« Trigger timeout is set in the Depth Tab of the System Control. You can disable the
timeout by clicking Auto so that it reads Nor mal and is not “pressed in.” When atimeout
is reached, GageScope® issues a software trigger, i.e., it triggers at the moment of
timeout.

«  Timeout is automatically disabled when you click on the One Shot button. It is
automatically re-enabled when you click on the Continuous button.

e Theamount of captured datais set in the Depth tab of the System Control. The unit of
measurement can be set in samples, percent of on-board memory, and time. The Total
field reflects the total amount of data that can be stored in the on-board memory of the
CompuScope card.

e Both pre- and post-trigger depths are set to 4096 by default.

*  When the Fine button (Depth tab) is enabled, pre- and post-trigger depths are increased
or decreased in increments of 64 sample points. With Fine Mode disabled, the changes
are made in increments of 640 sample points.
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Tutorial 4. Working with Special Modes

Thistutorial deals with three special modes available in GageScope®:

»  Persistence Mode — page B-99

e SuperRes Mode — page B-108

*  Multiple Record Mode — page B-114
e Scope Mode — page B-131

»  Decimation Mode — page B-140
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Persistence Mode

The Per sistence setting allows the user to control the persistence of the signal display in the
Display Window. By default, the signal does not persist in the Display Window. However,
with the special Persistence Controlsin GageScope®, you can specify any degree of
persistence that you wish, from none to infinite.

The Persistence button is located in the Settings tab of the Display Control.

General Settings | Parsistence
; Button
I arid Pers%ﬁrigger Lines
IK.i'-.;-:is Enlnr...l nl:unel IZern Lines
m Enlnr...l I Jrfinite Back I:l:ull:url
Irfinite
Fersistence
@ C52125:YT1 | thackbox

Set Persistenceto Infinite

1 Makesure you arein Continuous Capture mode (the button in the Toolbar should
be “pressed in.”)

2 By default, Persistenceis disabled. The button underneath Persistence reads None. To
enable persistence, click on None.

General Settingz

I Grid | Calor... | - Persistence ITfiEIEIEf Lines
[ e I:l:ulcur...|| Lhone | Zero Lines
IY.-‘i‘-.:-cis I:::ulu:ur...” [ Inii Back I:|:|I|:|r|

= CS2125:¥YT1 I
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3 The Persistence field appears.

General Settings |

I Girid I:'3'|'3'f---| Persistence ITfiEIEIEf Lines

ﬁ | Zero Lines

Y Bz Eu:ulu:ur...l [ Infirite Back EDIDrI

f= CS2125:YT1 |

4 Click on the I nfinite checkbox for infinite persistence. Thisisequivalent to clicking the
Overdraw M ode button in the tool bar.

General Settings

I Grid I:'3'|'3'f---| Persistence ITfiEIEIEf Lines
I Az Colar.., I I Zero Lines
' Az Eu:ulu:ur...l W Infirite Back |:|:||l:|r|

i C52125:¥T1 |
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Our signals are now persisting on the screen. You may notice the signals getting slightly

thicker.
=E|=|
b falg i B D1
———— info View——o-_|x [ETITS
Name [value |
| Ready ‘ :
(ST Wit/ or i e E i
CS2125  Trigger ; Depth ]Averaging] General Settings ] C5 Input Tiace 3
= Grid | Color... | Parsistence —‘Frlgger Level 1~ Vert. Scale —— - Trace————
ich‘\ -:-j e g[l.l]l]m\" i 2 | | | [[Connect Dats liivel
7 T~ ||| I e
Pattan : 7ot | Color. || 7 It | gaicca] |l || o || CEee:
o Systeml | Displayl o Al & Chl |8 Ch2

However, to truly see Persistence at work, we will change some settings that will affect
the signal display.

Changethe Timebaseto 1 ug/d
Click on the General tab of the Display Control to access the Timebase buttons.

General Settings l

E Grid Ea !:" Pergigtence-:ETrigger Lines
E = Az | Color.. ; E Zer Lines
EY iz | Color... !_V Infirite | g ey |:|:||l:|r1

i= CS2125:YT1 J
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Click on =] once to change the timebase to 2us/d. Watch how your signal display
changes—the old signal persists while the new signal is being displayed.
[ GageScope for Windows - [System1:Display1] 5]
[ File View Captue Took Window Help =31 x
BHE|= (2 EzLN[E T aalzne
# 4 s[ee =88

f b o0 25
Info Wiews
Name [ value
Ready
[SIETET, watch1 For Help, press F1 UM
52125 Trigger I Depth wAvelag\ngw General I Settings CS Input Trace I
_ Timebase Wert. Scale Trace
Ch1 - Level 0.00 m¥ | : 1 ,m Irvert
e T = Method
Pattsm : m || [Win e =

o Systeml =] Display1 ﬂ]ﬂ] A5 Ch2

Click on =] again so that the timebase becomes 1us/d. The new signal will be
displayed along with the previous two signals.

E3 GageScope for Windows - [System]:Display1] HE
[ File View Captue Took Window Help =31 x
= =] S8R F T B

P =3 = |

A

f b o0 25
Info Wiews SAEIM |25 MS /sl I
Name [vawe | :
Ready M.Pos: 0.0 s
[SIETET, watch1 For Help, press F1 UM
52125 Trigger I Depth wAvelag\ngw General I Settings 1 CS Input Trace I
Timebase Channel Name ert. Scale Trace
||| |Connect Dots Lz

S es ooy ] 2
z =
T’: ] || [Win e =

Pattem.
o Systeml =] Display1 ﬂ]ﬂ] A5 Ch2
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Erasethe Display
An Erase Display button becomes available in the toolbar when Persistence modeis

turned on.
Overdraw Mode  Erase Display

BH| E| 2B HAE T IAQ|EN-
fr i it T B (0 B S e | KK e | Sebs o] DB

Click on[#] to clear the previous signals. The latest signal with atimebase of 1us/d is

the only one in the Display Window now.
(= GageScope for Windows - [System:Display1] [_[=]x]
E’E\\e View LCapture Tools window Help ;‘i‘ﬂ
= |

== >80 A [ ®E |

#14 51—5 U

e b foo 3
Inf Yicws M 105 s ys:
Name [ Value -
Ready M.Pos: 0.0 &
[AIETET wvaten Far Help. press F1 Y]
C52125  Trigger } Depth | Averaging | General 1 Setings | CSlnput  Trace 1
Timehase [P TI— Vert Soale Trace
XIS N ol " e 1| [Eorecitas et |
X X T’: - tdethod
S MM [ MinMax

Pattern..
of Systeml E]Displayl (ool Al o Chl % ChZ
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Set Persistence to 5 seconds
1 Click on the Settings tab of the Display Control so that it is again in front.

G I Setti
BNEra | ettings [} |

Timebase Channel Hame

R

&= C£52125:¥T1 |

2 Turn off Infinite Persistence by clicking on the checkmark next to I nfinite.

General Settings |

[ Gid EE’;JIVF'ersstencTITrigger Lines

IX.-’-‘-.:-:is Eu:ulu:ur...l

iz Eu:ulu:ur...” I—I Infitite

= C52125:¥T1 |

| Zero Lines

Back Eu:ulu:url

3 Turning off Infinite Persistence turns off Persistence altogether. To enable Persistence
again, click on None.

General Settings |

IGriu:I Eu:ulu:ur...l
IX.-’-‘-.:-:is Eu:ulu:ur...llrz

iz Eu:ulu:ur...” [ Infi

| Zero Lines

ITrigger Lines
“ Back Eu:ulu:url

= C52125:¥T1 |
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To change the length of time that the signal will persist on the screen, you can click on
the Increment Up =] and I ncrement Down [=] buttons.

General Settings l

E Grid | Colar.. _--Persistence-:hfiggﬂf Lines
EKa'l'«:-ciS I:u:ulcur...j:i : i | [Eem Lines
EY;’-‘-.:-:is Eu:ulu:ur...]__r Infirite R Back |:|:||l:|r1

i C52125:¥T1 ]

Click and hold the [=] button until the Persistenceis set to 5.0s.

E GageScope for Windows - [System1:Display1] HEER
[ Fie View Lapure Took Window Help - @] x|
= | S28L R LD &R ENS
f= b foo O # 3 =

Inife Yiews = YTV A A
Name [Value | :
Ready M_Pos: 0.0 s
[S1ETET watch1 For Help, press F1 ]
CS2125  Trigger 1 Depth IAveragingl General Settings I C5 Input Tiace 1
- Grd | Calor...| - Persistence— [Trigger Level WYert. Scals Trace
‘Ch‘\ j Level [ 0.00 my ‘ 5 e ereatoe Inwert
7 T/ = Bsis % ’_50 a i ZI Zero Lines 1vad o Mathod
Pattem : “ duie | Color... Infinite Back Color | T Ma_4|x =
o Systeml | Displayl A Al |52 Chil |9 Ch2

Now our signalswill persist, but only for 5 seconds. To test this, we will again go to the
General tab of the Display Control.

General Settings l

fGrid éer J: -Pergigtence“.f-rfiggef Linesz
wems | Color. | FEOET = [Zemlnes
Y iz |:D|,:,,___J_.]_'i.lnfir.1ite_ Back Eulnr]

= C52129:YT1 ]
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Change the Timebase to 2us/d by clicking .

General l Settings ]

i Timebaze- 1 | Charinel Mame

i= C52125:YT1 J

You will notice that the old signal briefly persists on the screen.
_[5]x]
SETE

[ GageScope for Windows - [System1:Display1]
5] File Wiew Captue Tools Window Help
== 2% 5 R [

Fe s foa g
Inf Vigws S

TAdaa | ENS

H.Pos: 0.0 5
'\ Watch1 / For Help, press F1 HUM
C52125  Trigger } Depth | Averaging | General } Satings | CSlnput  Trace }
Timebase OEm e Wert. Scale Trace
o||Eremoe | Mmet]

o ea oIS w Moo
: iyl
= e R [ = {|[Minmas =

Pattern..
o Systeml =] Displayl ﬂ]w A5 Ch2
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The display is erased after a short time, so that only the latest signal is preserved.

4 GageScope for Windows - [System:Display1] [_[51%]
(%) File View Captue Took Window Help -1&1 ]
23 S28L R LD &R ENS
f= h foa G #y A 3 =]

Infa Yieve = P e N A
Name [Value | :
Ready M.Pos: 0.0 s
[S1ETET watch1 For Help, press F1 ]
CS2125  Trigger 1 Depth I Averagingl General 1 Settings I C5 Input Tiace 1
_ Timebase Wert. Scale Trace
‘Ch‘\ j Level [ 0.00 my ‘ : _ o | [Eereeimon Inwert
F N T = 1v/d Method
Pattein. : i || CETE

o Systeml | Displayl A Al |52 Chil |9 Ch2

Setting the Persistence to 5 seconds has the same effect as clicking the Erase Display
button every 5 seconds.

Turn Persistence Off

To disable Persistence Mode, go back to the Settings tab of the Display Control. Click
on the Persistence field so that it reads None.

General Settings ]

E Grid | Calar... 5--Persistence-gETliQQEf Lines
EX;’-‘-.:-:is Eu:ulu:ur...i; i HaE ﬁ' EEEn:. Lines
EYri".:-cis |:D|D[...1__r I”ﬁ”\ | Back |:|:|||:|rj

i= CS2125:YT1 ]

To get ready for the next part of the tutorial, change the Timebase back to 5 us/d (click
o

in the General tab of the Display Control).
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SuperRes Mode

SuperRes Maode allows an averaging window to be defined within asingle acquisition. All
samples within the averaging window are accumulated, resulting in an effective increase in
the sample bits. The averaging window is then shifted, over the current acquisition, by its
width and the same averaging process is performed repeatedly.

SuperRes allows you to specify the desired “Effective Resolution.” For example, you can
specify 12 bit resolution even if you are using the 8 bit CompuScope 8500. GageScope”® will
automatically perform digital filtering (averaging of oversampled data) to enhance the
effective resolution at the expense of sample rate.

For example, in order to provide 12 hits for the CompuScope 8500 (an increase of 4 hits),
GageScope® has to average 2* = 16 adjacent points, hence reducing the sample rate by a
factor of 16. This means that instead of 500 M S/s, the sampl e rate will be 500/16 = 31.25
MS/s.

Note

»  The effective resolution mentioned here is not the same as Effective Number of Bits
(ENOB). ENOB is a measurement of the Signal-to-Noise Ratio.

SuperResis located in the CS tab of the System Control.

C52125 | Trigger | Diepth |

superRes
Checkbaox S ample rate; |‘|25 [T vI

SuperRes -
Singl l Dual
. ::I inglej Dua

o 52125 |

Bit Resolution
Field

Enable SuperRes Mode

L Make sure you are in Continuous Capture mode (the button in the Toolbar should
be “pressed in”).
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Click on the CS tab of the System Control to bring it to the front.
C52125 Trigger ] Deph |

i - Level|[ 54.7 mv |
Fa ke
Pattern..

& 52125

Click on the Super Res checkbox to enable SuperRes mode.
£52125 ] Trigger | Depth |

Sample rate: [125M5/: =

SuperRes -
Single} Cual
i ] 2ol o

& C52125

You can a'so click the Super Res button in the toolbar (it should be “pressed in”).

Notice that Super Res appears in the upper left of the Display Window, next to the

sample rate.

& GageScope for Windows - [System1:Display1] [_[=5]x]
[ Eile View Capturz Tools Window Help =1=1x]
== S8BT L&A RN
foe b foo i £ 4 sl - 1EBE

Info Yiew—— | P A A R A A A
Hame ‘ Walue ‘
Ready M.Pos: 0.0 &
[AIETET wvaten Far Help, press F1 NE
c52125} Trigger I Depth IAvEragingl General 1 Settings I CSlnput  Trace 1
Sampie Flate: [ 125 Mo rs = Timebase Chanmel Hame Vel Soale Trace —
g LS o ] [Pt |t
" | Singlef Dudl ) Methad
Bt = e Ly | |[Minma =]
of Systeml E]Displayl Sz Al 8 Chi |5 Ch2
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Increase the Bit Resolution by 6 or 7 Bits

1 Wewill now increase the Bit Resolution of the signal displayed on the screen.
e 8hit CompuScope cards:. Increase the bit resolution to 15 bits
e 12 bit CompuScope cards: Increase the bit resolution to 18 bits
To increase the bit resolution, click on the Up I ncrement button =1 on the CStab of the
System control.

52125 | Trigger | Depth |
Sample rate; I‘I25 M54 'I
SupeR es—| -
Single | Dual
(v [ebit :[';‘;—l_
£ 052125 |
You can also click on the SuperRes drop-down menu in the toolbar.

2 Notethat when you increase the bit resolution, the sample rate decreases. For instance,
we have raised the bit resolution on our CS2125 to 15 bits and our sample rate has
decreased to 977 kS/sfrom 125 MS/s. You will not be able to increase the sample rate
until you decrease the bit resolution again.

C52125 | Trigger | Depth |
Sample rate:; IEI?? kS/s "I
SuperRes -
Single] Dual
i 22
o C52125 |
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With such a comparatively low samplerate, our signal display becomes jagged.

[E) File Wiew Captre Tonk Window Help =l&lx|
2H ST D ®E | EN
f= b foo O #i # A5 7|1 B B

Info Yiewr S| 977kSIsSupE|Res””!..HY”..YH”

Name [Value |

Ready W_Pos 0.0 s

[S1ETET watch1 For Help, press F1 ]
Ccs2125 1 Trigger I Depth I Averaging I General 1 Settings C5 Input Tiace 1
Sample Rate: | 977 kS/s | 7 Timebass “ert. Scale Trace
. M| |[Eennect Dots M
Supenes | Sngef Do Method
| fa N = | [intar =]

o Systeml | Displayl A Al |52 Chil |9 Ch2

When the sample rate is low, the CompuScope card is acquiring fewer sample points per
second. With fewer points available for building a representation of the signal, the
resulting waveform looks jagged. Keep in mind that thisillustration uses a slow capture
rate. The true power of SuperResis more evident with afaster sampling rate; while the
waveform remains mostly unchanged, the signal to noise ratio improves dramatically
thanks to the increased resolution of the acquisition.

Decrease the Bit Resolution by 2 Bits

Decrease the bit resolution by two bits by clicking the Down I ncrement button =1
£52125 ] Trigger | Depth |

Sample rate: [977 kS/:

SupeiResz

rlﬁ%}

& 52125

|ng|e Dua
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Notice that GageScope® automatically raises the sample rate to the maximum rate
corresponding to the selected bit resolution—in our case, the sample rate rose to 3.91
MS/s when we decreased the bit resolution to 13 hits.

[ GageScope for Windows - [System1:Display1] [_[5]
& File View Captwre Took Window Help =13 %]
=] SHBDH R ([T | & | BN
f b i g Ears Shzes IR E

Infa Wigus BN 5 g1 A A
Name | Value |
Ready M.Pos: 0.0 ¢
[ATETE, watch1 For Help, press F1 B9
£52125 I Trigger ] Depth 1 Avalagmg} General I Settings 1 CSlnput  Trace I
Sample Rate: [3.91 M55 = UeliEge Channel Name Vet Seale g [ Trace Irwvert
Supeies . oy ' || [Eorrect stz
| singe| Tual Method
= 3t = o || [Min v =]
of System1 =] Display1 Sz Al % Chl |9 Ch2

The signal looks less jagged than before, since more samples are being acquired per
second.

Disable SuperRes Mode
To disable SuperRes mode, click on the Super Res checkbox in the CS Input Tab (so that
it is unchecked), or click on in the toolbar (so that it is not pressed in).

£52125 ] Trigger ] Depth ]

Sample rate: (977 kS/:

SuperRes -
Singlej Dual
= 20l P

& 52125
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The bit resolution has been returned to normal, and the sample rate is now at its
maximum value for dual channel mode.

E GageScope for Windows - [System1:Display1] HEER
[ Fie View Lapure Took Window Help - @] x|
=2H S2D SR L&A E N
f= b foo O # 3 =

Inife Yiews SEM o5 s T T T
Name [Value | :
Ready M_Pos: 0.0 s
[S1ETET watch1 For Help, press F1 ]
Ccs2125 1 Trigger I Depth I Averaging I General 1 Settings I C5 Input Tiace 1
Sample Rate:[125 M5/s = Timebase “ert. Scale Trace
M, [ |[Connect Dots et |
Superfies Wid
Singlej Dusl Method
™ Jatit :‘ g’\f\/\; M MinMax =

o Systeml | Displayl A Al |52 Chil |9 Ch2
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Multiple Record Mode

Multiple Record Mode takes advantage of the CompuScope card’s deep memory buffers by
allowing the hardware to stack captures in on-board memory, so that many small acquisitions
can occur in avery short amount of time, with near-zero re-arm time. Thisfeatureis
invaluable in applications in which trigger events are happening rapidly or unpredictably and
A/D down-time must be minimized.

When Multiple Record Mode is enabled, the CompuScope card looks for atrigger event,
acquires post-trigger data, then automatically re-arms itself to look for another trigger event.
Data collected from each successive acquisition is "stacked" on top of the previous acquisition
until the on-board buffer fills up.

For example, if a post-trigger depth of 1024 points is specified, the first acquisition stores data
in addresses between 0 and 1023, the next acquisition from 1024 to 2047, and so on until the
buffer isfull.

Important Notes

e The number of records you can capture will depend on the amount of on-board memory
your CompuScope card has, as well as other settings, such as the post-trigger depth and
channel mode.

»  With al currently available CompuScope cards, you can only capture post-trigger datain
Multiple Record mode. When you click on the M ulRec button, pre-trigger captureis
disabled.

»  Multiple Record Mode comes as a standard feature or as an option on most CompuScope
cards, but is not available on the CompuScope LITE. If your CompuScope card does not
have this capability, the M ulRec button will not be available.

The Multiple Record setting is located in the Depth tab of the System Control.

csaann; Trigger Depth 1

Tatal: | EM;Smplmj | Fine
Freln 4096= | Auto [10.0ms

F'u:ustTng; 40955 MulRec |- gﬁ:clgijf

(Currenthy
4 C58500 [ CRIT00 | Di sabl ed)
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Perform a Multiple Record Capture

1 Makesure you arein Continuous Capture mode (the button in the Toolbar should
be “pressed in™).

2 Click on the Depth tab of the System Control to access the Multiple Record controls.

C52125 | Trigger | Depth |
Sample rate; I'IEE b5/5 E ""I
SuperRes Lglelm
v et =

£ 52125 |

3 Click on the M ulRec button to enable Multiple Record Mode. Multiple Record Mode is
enabled if its button is pressed in.

E52125| Trigger  Depth |

Tatal |'|3I:|E|44 | Fine UnitS'ISmpl vI
IF"re Trig: I 0= @l I'IEIEIms

Post Trig. [ 4096 :|

o C52125 |

Blultiple Fecord
nonr enablad
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GageScope® automatically captures the post-trigger data for as many records as possible,
depending on the current channel mode, sample rate, and post-trigger depth settings.

.Flle Wiew Capture Took Window Help ;Iilﬁl‘
BH S (>Esa0|t [Tl aalzns
)‘ati.uﬁl“q‘u«r:rl«»l‘ff‘l._.|5sms v|mg.

Infa fieus ' ' I A

SN 125 Msy/s -
Name |Value | o

| Ready M.Pos: 0.0 s

[
[T, watch1 / For Help, prass F1 NUM
£52125 | Trigger  Depth I Averaging | General | Settings | CS Input Trace |
Total: 20944 Fine | Units: [Smpl = Timebase Wert. Scale Trace = -
eI : hits 5l =] ETE T 0, || [Eormect Do | ALLEEL
|F|e 1. | a j | Autg |1U 0 ms Method el
Post Tiig. [ 4036 = [FaRies |11 Ol il || T
o System1 ] Display1] Sz Al % Chl |9 Ch2

The number of records will be reflected in the Display Window underneath the channel
number at the left. For example, if 31 records are captured asin our example, you will
see“1 of 31" displayed underneath “Ch 1.”

While you are performing a Multiple Record acquisition, you may briefly see the
message “ Transferring” in the Status bar.

Transfering Il KIS

This means that GageScope® is transferring data from the CompuScope board to the
internal buffers of the application.

Scroll Through the Multiple Record Data via the Toolbar

1 Toseemore of your Multiple Record data, click the Trigger Left Align button in the
toolbar.
IR G
|GG
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You should now be able to see the entire record.

(= GageScope for Windows - [System:Display1] [_[=]x]

E’E\\e View Capture Tools window Help
= | > 8% 5 Ak &a RN
= b foo S [ B BT w5 4 = B N =N =)

=181 %]

Infin Hicur =B o5 wssr 0 0 )
Name [Value |
Ready
C For Help, press F1 NLIM
[AT[¥] watch1
cs2125 1 Trigger  Depth I Averaging I General 1 Settings I C5 Input Tiace 1
Tl [ [Fre Unis [l =] Timebase Vert Scale— Trace —
’— :I ,A—E I 1, | [[Cannect Dats
uo 500 biethod _| Fecord
Fost Tig, [1055 | =] [Fules e LYY i || CEYEES |
o Systeml E]Displayl [Pl Al e Chl 5 Ch2

Use the Go to Next Record button in the toolbar to scroll through your records one by
one.

4 5 11 I »[}5
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Beside Ch 1 and Ch 2 in the Display Window, you can watch the record counters

increase by one with each click.

[ GageScope for Windows - [System1:-Display1] [ ]5]
EIE"E Wiew Capture Tooks Window Help _|_|- <} ﬁ
== Sl Sy e RO RO R
F b Jpa S (1 B D | G 3 i ==

Inda Wiew S 125 M52 R
Name [vawe |
Ready M.Pos: 25 (us
[SIETET, watch1 For Help, press F1 UM
£52125 I Trigger  Depth l Averaging 1 General I Settings 1 CS Input Trace I

Total 130944 Fine | Units: [Smpl|» Timehase

It
= [awe [5o0s i e | Amet]

1WA Method Record

‘ Vert Geals Trace

PostTig [4095 | = [MuRes [ e i | CETEa | == |
of System =] Display1 wﬂjﬁu Ch2

Click the Go to Previous Recor d button in the toolbar to scroll backward through your

records until you get back to Record 1.

I« » S5 N I%»I

Scroll Through the Multiple Record Data via the Record Counter

Select the Trace tab in the Channel Control if itis not already in front.

5 Input Trace l

% Caoupling: AL
B

Range: T~
Impedance: &0 Ohm
Probe: |1 - 1 MO R

oo Al |"—"b- Chi I"—"lg Eh2]
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2 Usethe[[=] and E buttons to perform the same function as the Go to Next Record

and Go to Previous Record buttons on the Toolbar.

CS Inpuit Trace |

Trace

i, ||| [Cornect Dots
Method

IMinMa:-: jl 1:[%
o All I"—‘l.:, Ch1 |"—‘b Eh2|

3 With these buttons, you can cycle through the records of all channels at once (if the All

Channels Tab is current), or through the records of individual channels (if an individual
channel tab is current).

Click on the Ch 1 tab of the Channel Control.

C5 Input Trace |

Wert, Scale

Trace

i, ||| [Canrect Dots (=R
Method Record

~ IMinMaH jl‘l
o All |0g Eh1[>§0g Eh2|

4 Usethe Record Counter to go to Record 10 of Channel 1.

C5 Input Trace | Drawing I
Yert., Scale

Pazition
ﬂﬁm
)

'0.3. Al 44— Chi I"—"b- Eh2|
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Now you are viewing Record 10 of Ch 1, while Ch 2 is still displaying Record 1.

Ed GageScope for Windows - [System]-Display1] HE
[ File Wiew Coptuie Tooks Window Help =181 %]

=R B LR LR D & RN
T S T S T T R A AR al ==

Inf Wiewr SN 125 WSy
Name [valve |
Ready M.Pos: 25.0us
[T, watchi For Help, press F1 UM
E52125| Trigger ~ Depth IAveragmg] General 1 Settings ] CS Input Trace I Drawing I
Total ,W [Fine Units ’m Timebase Yert. Scale Position T
Sus/d My L3
= [ &k [poos L sus/d 1v/d 0.0 div [0 N
Post Tiig. [4055 | = [WuRec R Y ™ o =
o Systeml ] Display1 By A M

Set all Recordsto Record 1 viathe Toolbar
Set al channelsto the first record with the IM4 button in the toolbar.

|[%<|£J|||«»|

Save Channed 1 to Individual Files

You can save a Multiple Record channel just as you would any other channel. However,
there are a few options available for saving Multiple Record files which are not available
with normal acquisitions. In this section, we will be saving each record in the acquisition
to a separate file in one step.

Click Save Channel in the toolbar.
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2  The Save Channel dialog appears.

Save Channel to File

Save jn: I 3 Signal Files

= &) o

Am_gig.sig Glitch.sig

Sqr_wave.sig

AM_sweep.sig
Chopsine. sig
Dimn_sine.sig
Frosteren.sig
Frosweep.sig

Half_am.sig Triangle.sig
Her_bone. sig

S awtooth.sig

Sine.sig

Sinnoizy.sig

File name: IE

Save I

Save as twpe: IGageScope sighal file[*.zig) j Cancel |

Channel: Ch1

= ™ Split MulFiec

™ Save vizible portion of the channel

3 Inthe File Name field, type mulrec.sig.

Save Channel to File

Save in: I 23 Signal Files

= 5 e

Am_zig.sig Glitch.sig

Am_sweep.sig Half_am.zig

Sqr_wave.sig
Triangle.sig

Chopsine. zig Her_bone. sig
Diirn_sine.sig Sawtooth.sig
Frostereo.sig Sine.sig
Frozsweep.sig Sinnoizy.sig
File name: Imulrec:.sig Save
L T

Save as tupe: IGageScope zighal file[* zig)

Channel: Ch1 -

™ Save vizsble portion of the channel

j Cancel |

™ Split MulFiec
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4 Ch 1 should aready be selected in the Channel field. If it isnot, select it from the drop-

down menu.

Save Channel to File

(7] ]

Save jn: I =3 Signal Files

mICHEN-

Am_zig.sig Glitch.zig Sqr_wave.sig

Am_sweep.zig Half_arm.zig Triangle.zig

Chopzine. sig Her_bone. sig

Dim_sine. sig Sawtooth. sig

Frosteren.sig Sire. 3ig

Frosweep.sig Sinnaisy. sig

File name: Imulrec:.sig Save I

Save as lpe: IGageScope zighal file(*.sig]

Chanrel: v
[T Save visHyEmE] El
Ch2 k

j Cancel |

I Split MulRec

5 Tosave each record in the acquisition to a separate file, check the Split MulRec

checkbox.

Save Channel to File

Save jn: I =3 Signal Files

= 2l ol

Am_gig.sig Glitch.sig

Sqr_wave.sig

Am_sweep.sig Half_am.sig Triangle. zig

Chopsine. sig Her_bore.zig

Dimn_sine.sig Sawtooth. sig

Frstereo.sig Sine.sig

Frosweep.sig Sinnoizy.sig

File name: |mulrec. g Save I

Save as lwpe: I G agesS cope signal file[* zig)

Channel: Chi

-

™ Save vizible portion of the charnel

j Cancel |

6 Click Save.

0 Load oneof the Saved Recordsto Ch 3

1 You can also load a Multiple Record channel as you would any other channel—by

clicking on the toolbar.
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2

The Load Channel dialog appears.

Load channel

Lok jr I =3 Signal Files

= [a

¥ Show Presiew

2] x]

mulrec03.g

El| Am_zig.sig Glitch. zig mulrecd3.sig

E Am_sweep.sig Half_am. zig mulrec0d. sig mulrec1s
E Chopzine. zsig Her_bone.sig mulrec0f. sig mulrecll.s
E Dirmn_sine:. siq mulrec00.sig mulrec0B.sig mulrec]2 s
E Frsteren.sia mulrec01.sig mulrec0?.sig mulrec 3.
E Frgsweep.sig mulreclZ sig mulrec0d. sig mulrecld s
< | 0
File: name: IE m
Files of twpe: I GageScope signal file(*.sig) j Cancel |

Notice that since we selected Split M ulRec when saving our Multiple Record

acquisition, and in our example there were 31 records in the acquisition, we now have 31
files named “mulrecxx.sig,” where xx is a suffix attached by GageScope®, beginning at

00.

Click on the first of these files to select it, and then click Open.

Load channel

Look ir: I =3 Signal Files

= Bl &

| & _zig.sig Glitch.zig mulrec03.zig mulrec0d
E AMm_sweep.sig Half_am. sig mulrec0d. zig mulrec10.z
E Chopsine.sig ﬂ Her_bone.zig mulrec05. zig mulrecll.z
E Drirn_sine. sig mulrec0B.sig mulrec]2.s
E Frsteren.sig mulrecdl.sig mulrecO?.sig mulrec] 3.5
E Frosweep.sig mulrec02. zig mulrec0E. zig mulrecd.:
4] | i
File name: ImulrchD.sig Open I
Filez of type: I GageScope signal file[* sig) j Cancel |

Data:
Depth:
Records:

3 bit
4096 zmpl
il
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Our signal file has been loaded as Ch 3, in between Ch 1 and Ch 2.

Ed GageScope for Windows - [System]-Display1] HE
=181 %]

[ File Wiew Captue Tools Window Help

== b=

)
froba foo 05 (B D W | 5 45

Infn Wiew
Name [ value =
Ready M.Pos: 25.0us

[T, watchi For Help, press F1 UM
E52125| Trigger ~ Depth IAveragmg] General 1 Settings ] Trace 1 Drawing 1

Tatal [130944 [ Fine  Units: [Smpl |+ Timeas B 0, P o || eI

= [ &k [poos 1v/d =
—{|Record

Post Tig [10% | =] [WuFec EaN WY > o | = |

= Displayl

A Al |9 Chl |95 Ch2 pp Ch3

Hide Ch 3 by clicking the checkmark next to it in the Channel List (in the General tab of

the Display Control).
General l
Timebasze

Settings l

|

Channel Mame
Ch1

Chz

E Dizplayl
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Look at All Recordsof Channel 1 Simultaneously

1 Up to now, we have been viewing one record at atime. GageScope® also allows you to
view all records at once.

Click on the Ch 1 tab of the Channel Control to bring it to the front again.

C5 Input Trace |

Wert, Scale Trace

i, ||| [Canrect Dots
M ethod

~ IMin [LEN j

S All |0.j Eh1[>§0g Eh2|

2 Click with the left mouse button in the Record field and press the Backspace to erase the
value that’sthere. Then type O (zero).

CS Input Trace | Dirawing |

Wert, Scale Pozition
(™)

"’-‘l.:, 4l 2 Chi Iﬁg Eh2|

3 PressEnter. The O will changeto All.

CS Input Trace | Dirawing I

|Frert |

Record
[an =

‘& Al 5 Chi Iﬁg Ch2|
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The display will now show all of your records at once. To the left of the dlope icon and
below “Ch1” on the screen bel ow, notice the message “All of 31,” indicating that all 31
records are being displayed.

4 GageScope for Windows - [Spstem1:Display1] [_]5]

E‘Ei\e Migw Captwre Tools Window Help _LI- - ﬂ
== SHBLDH R KT D &S| BN
fr b o S B D | S 4 ™ B E
Inifn Wiew zlxd Py
Hame | Yalue | :
Ready
| | ‘ ]\Wa(CM Far Help. press F1 NUM
E52125| Trigger ~ Depth IAveraging] General 1 Settings ] CS Input Tiace I Drawing I
Total [{30544 Fine | Units: [Smpl |~ Timebase - Wert. Scale PDSItIOn' et
| B T EI Sl o S
— | Recard
FostTig. [a0se | =] [Wukes ] WY ~ a5
o | Eww | =8 m e o

Beneath the start of each record in the signal, its record number is displayed.

Note that you are still seeing only one record of Ch 2. If you wish to see all records of
both channels, you can click the All tab in the Channel Control and type 0 in the Record

Counter, followed by Enter.

Increase the timebase by clicking on in the General tab of the Display Control.

General ‘ Settings I

Timehase Channel Marne

M

E Dizplayl
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This alows you to see more records.

£ GageScope for Windows - [System1-Display1] HE
) File View Capture Took ‘window Help =181

=R 22D AL [ R|E | E N
ool oo O (0B B w2 = MBEE

Info Yigus = PP

Hame [vale |

Ready Timebase: 10us | M.Pos: 50.0us

AT, watcht Far Help, press F1 UM
C£S2125 1 Trigger ~ Depth 1 Averaging I General l Settings CS Input Trace 1 Drawing 1
Tatal: ’W [Fine | Urits: ,m Timebase Vert, Scalz Postion et
Post Tia [0 = [Waree o1 e ~ #Hp =
o System ] Displayl [ S|

00 SaveAll Channd 1 Recordsto OneFile

Now that we are viewing all of Channel 1's records at once, we can also save all of the
recordsto onefile. Thisisonly possible when All is displayed in the Record Counter for
the channel you wish to save.

Click Save Channel in the toolbar.
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3 The Save Channel dialog appears.

Save Channel to File

Save in: I {23 Signal Files

= & e [

&) Am_sig.sig Glitch.sig

E Am_zweep.sig Half_arn.sig
E Chopsine. sig Her_bone.zig
E Dim_zine.sig mulrec00.sig
E Fmsteren.sig mulrecO. sig
E Frgsweep.zig mulrec0Z.sig

2l |

mulrec3.sig
mulrec4. sig
mulrec5.sig
mulrecB. sig
mulrec?. sig
mulrec03. sig

mulrec09.
mulrec]0.:
mulrec1.s
mulrec] 2
mulrec] 3z
mulrec] 4.z

i

File name: IE

Save as lype: I GagesS cope zignal file[* sig)

Channel: Chi A

™ Save vizible portion of the channel

Save I
Cancel |

[ Splt MulFec

4 IntheFile Name field, type allrec.sig.

Save Channel to File

Save in: I =3 Signal Files

= = e

Bl Am_sig. sig Glitch.sig

E Am_sweep.sig Half_arn.zig
E Chopsine. sig Her_bone.sig
E Diim_zine. sig mulrec00.sig
E Frsteren. sig mulrecOl. sig
E Frqsweep.sig mulrec0Z.sig

4 |

mulrec3.sig
mulrec4. sig
mulrecS.sig
mulrecE. sig
mulrec?. sig
mulrec08. sig

mulrec0d.
mulrec].s
mulrec].g
mulrec] 2.
mulrec] 3.
mulrecl4.s

il

File name: Ialllec.sid

Save as lupe: I GageS cope signal file(* sig)

Channel: Ch1 A

™ Save vizible portion of the channel

Save I
Cancel |

I Spit MulFec
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5 Ch 1 should aready be selected in the Channel field. If it isnot, select it from the drop-
down menu.

Save Channel to File

Savein | =3 Signal Files =] =1

El| Arn_zig.zig &l Glitch. zig El| rulrec3.sig El| mulrec09.:
E AMm_sweep.sig E Half_am.zig E mulrecO4.sig E mulrec .3
E Chopsine. sig E Her_bone. sig E mulrecOs.sig E mulrecl.s
E Dirn_sine. sig E mulrec0.sig E mulrect. sig 3 mulrec]2.g
E Frastereo.sig E mulrec. zig E mulrec?.sig E mulrec]3g
E Frosweep.sig E mulrecO2. sig a mulrecOs. sig E mulrec 4.5
4 | b
File name: Iallrec. sigl Save I
Save as lvpe: IGageScope signal file[*.zig) j Cancel |
Channel: I 'l ™ Split MulRec
Al
[~ Save vistiEH El
Ch2 k
6 Click Save.

O LoadtheAll RecordsFiletoCh 4

1 Click on the toolbar.

2 TheLoad Channel dialog appears.

Load channel HE

Loak jn: Ia Signal Files j ﬁl |°_ ¥ Shiow Preview

5| allrec. sig Frgsweep.sig mulrec02. zig mulrec0d.z
E Am_sig.sig Glitch.zig mulrec03.zig mulrec0d
E AMm_sweep.sig Half_am. sig mulrec0d. zig mulrec10.z
E Chopsine.sig Her_bone.zig mulrec05. zig mulrecll.z
E Drirn_sine. sig mulrec00.sig mulrec0B.sig mulrec]2.s
E Frsteren.sig mulrec0l.sig mulrecO?.sig mulrec] 3.5

al | i
File name: Iﬂ Open I
Filez of type: I GageScope signal file[* sig) j Cancel |
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Along with our multiple mulrecxx.sig records, thereisalso an allrec.sig file. Click on
allrec.sig to select it, and then click Open.

Load channel [ 2]

Lookjn: | 3 Signal Files =l =E

=] Frgswesp.sig |5l mulrec02.sig 18] mulrec08.5
|5l Gliteh.sig |5l rulrec03.sig 18] mulrec09.2
=) Amn_sweep.sig =] Half_arn.sig |8 mulrecd.sig 18] mulrec10.s
=] Chopsine.sig =] Her_bone. sig |8 mulrec5. sig 18] mulrec1.5
= Dim_sine. sig =] rulrec00.sig |8 mulrecOB.sig 18] mulrec2.5
=] Frosteren. sig =] mulrecl.sig |8 mulrec?.sig 18] mulrec3.s

4 | b
File name: |a||rec:.sig Open | D ata: 3 bit

Depth: 409 smpl

Files of lwpe: |GageScope zignal file(*. zig] ﬂ Cancel Becords: A

Our signal file containing all of 31 records has been loaded as Ch 4, in between Ch 1 and

Ed GageScope for Windows - [System]-Display1] HE
[ File Wiew Coptuie Tooks Window Help =181 %]

BE 28D AL T B RN
[ =R TR s T U 2Fw S| E B
Infa Yiew —— i< SPEIYEN R A

Name [valve |

Ready Timebase: 10us | M.Pos: 50.0us

[T, watchi For Help, press F1 UM

E52125| Trigger ~ Depth IAveragmg] General 1 Settings ] CS Input Trace I

Tatal: [[30924 Fine | Units: [Smpl |7 Timebase - Wert. Scale Trace ]
10us/d 0, || |[Eerrest Dots ]

Post Tria 40395 | = [MuFlec fa] G| o || EET | |

Systeml Display1 fg Al 95 Ch1 ]9 Ch2 |pr: Ch4
& |

Note

You can a'so save only the visible portion of the channel by checking the box at the bottom
of the Save Dialog (just as you can with a non-Multiple Record acquisition).
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Scope Mode

The automatic sample rate and input range selection feature allows GageScope® to be setup
like a conventional digital oscilloscope. When the Scope Mode icon is pressed in or the Scope
Mode check box in Preferences dialog box is checked, GageScope® is said to be in the Scope
Mode. In Scope Mode, GageScope® automatically selects the signal input range in
accordance with the selected vertical scalein Volts/division. The sample rate for the input
signal is also automatically selected and is linked to GageScope' s timebase in

seconds/division.

How it works

Automatic I nput Range selection

1 The figure below shows a 1 MHz sine wave being captured on Channel 1 of the
CompuScope 8500 high speed A/D card.

9 GageScope [Professional edition) ver. 3.0 - [C58500:YT1]

TS|

[l File View Coplure Tools Window Help
BH|s(E=285x.(Et daa|Eans
= [ fn B (1 b S| A Al |3 S emE
e I [ e

ESESDD!Tnggar;Deplhl General i Settings ! CS Input : Trace l Drawing l
Sample rate: [S00MS/s v [ Jmebase 1 [ ChanneiNa | Ewuhng.rﬁxc_j
[ Supetfiss | & thot Fange: e

I e ‘ 200 v I 50 Ohm
0 | | | Frabe: [, B |
o CS8500 CETI00 7| cses00:yT1 5 Conoovil | | Ao Al A Chil

2 Theinput signal amplitude is close to one volt. This signal has been clipped since the
input voltage range setting is intentionally selected to be £200mV. Thisis shown in the
Channel Control setting for Channel 1 as follows:
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CS Input | Trace I Cirawing |

Coupling: .-’-'-.E I
Range: 200 my 7] 50 Ohm |
Probe: I "I Deu:lmatu:-d 1 MOkm

% Al o Chol |

The display setting for channel 1 is set to be one volt per division. This can be viewed
by clicking the Trace tab for channel 1 in the channel control which is located in the

bottom right of the GageScope® display. The Trace tab property page is shown as
follows:

CS Input Trace | Drawing |

— Position

[ et

L Al chot |

Note that GageScope® is not operating in the Scope Mode as yet.

Click on the Automatic Sample Rate and Input Selection Rate Icon. You will notice
that the Scope M ode appears on the display underneath the 500M S/s sample rate text.
Thisimplies that the input mode of CompuScope is now the Scope M ode. As aresult
the GageScope”® display will automatically select the input range of the input signal
according to the currently selected vertical display range (1V/div). You will seethe
changesin display as follows:
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£ GageS cope [Professional edition) ver_3.0_- [CS8500:YT1]

TS|

e ¥iew Captwe Tools Window Help
H|Zg=Es snlE 1a
| foo da Idt i 25 |
— Info View —

COTN Timebase: 1 us | _M.Pos:5.0us Ji I ‘
AT, waten / For Help, press F1 s

CSEEUU!Tnggeli Depth | General ! Settings C5 Input 3 Trace | Diawing |
T —Twmeh | Ehamma Coupling: _AC
EEZTE R Range: [, =] b
sl S
ot | Probe: 1 ~ | Beciictio | [T MOhm
o C58500 CaT100 = €58500:vT1 [E] CariooyTil 5 Al 5 ChOl

Note that the input signal now no longer appears clipped. The input voltage rangeis
automatically adjusted to correspond to the currently selected vertical display range

(1v/div), resulting in displaying the original 1 MHz sine wave.

As aresult of the CompuScope 8500 being in the Scope Mode, the Range setting under
CSInput tab in the Channel control has been changed from +200mV to £1V. Note that
the Range text box is disabled so it appears dimmed out. Thisis done to ensure that the
user is unable to change the range while the Scope Mode is active.

C5 Input I Trace i Dirawing ;

Coupling:  AC
] B

Range: [, 4., i
& 0

Frobe: i w1 '! Gt

5 Al o Chol |

The Sample Rate Option under CS8500 tab in the System Control is aso disabled. The
CS8500 tab islocated in the System Control area in the left bottom corner of the

GageScope® display.
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£58500 1 Trigger ; Diapth ;

Sample rate: |00 MS A =

4 Cs8500 [ CHII00 |

The Scope M ode can also be activated or deactivated by selecting Scope Mode in the
Preferences dialog box.

Click Tools in the menu bar. The drop down menu appears:

Wwindow Help
= E ) Math @ 8 1 = |
[ ] SubChannel S : |
b= it 09 55 03 Averaged Channel R H =T E
Name ! Jut Extended Math : R :
O AutoSave play back
foo Waveform Parameters . SR
| Ready |_M.Pos: 5.0us i I
HISIRTET wach1 el e e ] 1
ESEEDD;THggErlDEDIh; General i Settings ] C5 Input ; Trace ; Cirawing ;
Sample rate: IS = E'-Tlmebase--——--— Channel Ha. Coupling:  &C
[ SupeiRies | | CREYT Rarge [777 3] :
| = | =
| [zl e o
o 50500 [ CGiT00 &= csesoo:vm1 o] ceiioovil | (B Al o Chil

Click Preferencesto view the Preferences dialog box:
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Preferences Ed

i Directories

Load signals from: I_'\Signal Files

L

Save zignals to: I.'\Signal Filez

E

— Mizcellaneous
¥ Accept long fils names

W Show tool tips

Autosave configuration I.k&.utosave\GSWin&S.asf |
¥ Smart tabs 7 [Uze Ealtable
[ Independent Trigger W Scope mode

Ok Buffer May, Size, MBE |1B 5:

— Default Trace Alignment

" by Stat by Trigger

" Smart

Default action on stop acquisibion; ——

’]- Do nat display Abort dialog

8 Slinays walt ) Alivays sbort

Fast

A

"MuIHec Flayer speed

Slow

Aszzociate GageScope files [* zig) to this application |

Cancel |

The Check mark besides Scope Mode shows that the Scope Mode is currently active.

When the Scope Mode is activated by clicking the Scope Mode I con in the GageScope®

toolbar, a check mark is simultaneously placed in front of the Scope Mode in the

Preferences dialog box, signifying that the Scope Mode is active.

8 Desdlect the Scope Mode by clicking inside the check box. The check mark disappears.
Click Apply. You will seethe following:
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ageScope (Professional edition) ver. 3.0 - [C58500-YT1]

I pd Lapl L o
BH = a2 B850
[l A fot foo B [0 B 210 140 i | b

T 3
Il

GETTVR Timobase: 1us | _H-Pos: 5.0us I I
BT ETER, Wt / For Help, press 1 EED

EsaauulTngge.]Depth; General ] Settings | CS Input ] Trace ; Drawing ;
EALEN ST

Probe: [, > | Deciiztiod] 1 M0km
S Al o Chiol

Sample rate: [500MS/s [ Lmebase 2 [ Channela., -
oo | I | CECY Asnge: [ 7+ 0

Note that Scope Mode text is now taken off the display indicating that the Scope Mode
isno longer active.

Also note that the Range setting is not reverted to the original value of £200mV and the
Sample Rate and Range text box controls have been enabled.
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Automatic Sample Rate selection

A 1 MHz sine wave being captured on Channel 1 of the CompuScope 8500 high speed

1
A/D card is shown below:
{4 GageScope [Prolessional edition) ver. 3.0 - [CS8500:¥T1]
B Fie view Captiie Tooks Window Help =18l ﬂ‘
BE 2 RBo LWt k) @alzns
o M fie fi S5 160 B S0 4|
Intn Wiew EEM 500 msss!
Mame — [valwo | :
b
I Ready | b4 Poz 5 ] [ \
AR watert /7 ot Help, press F1 [ oM [
ESEEDD'TnggeII Dapml General | Settings | 5 Input | Trace |
Sample rate: [500ME/s =] Timebase Coupling: _AC
i g o rare [ e
st = [ Y| Prote: [\ v impedance T
[ CS8500 £ CG1100 CS8500:¥T1 CG11005T1 Sy Al A5 ChiOl
For the signal shown above, the post trigger depth is set to 4096 samples and the input
range is+200 mV. The timebase setting is set to 1 us/d (microsecond per division).
2 Launch the Scope M ode by clicking on the Scope Mode Icon in the toolbar. You can

also put a check mark in the Scope Mode check box in the Preferences dialog box as
explained in the previous section. The text Scope M ode appears on the left side of the

display, as shown below:
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[ GageScope (Professional edition) ver. 3.0 - [CS8500:¥T1]

[BE| Fie View Captue Tools Window Help =13l x]
= E BB B R|L T DR EA
f= M Ja foo 5 # ¥ & m

Infa Yiew EEM oo Msss' R
Hane :

Ready |_M.Pos: 5.0us_|

[\ Watch1 / For Help, press F1 I
chsuo}TriggerIDemhl General ‘ Settings 5 Input ‘ Tace |
Sample rate Timebase EhannelNa Coupling: ’L/
Supetfes Broe 1\15” o Range: [ -]
e = Probe: [ ~ | Impedance: [T Mohm

m & csesoo:YT1 [5] Caimovil | |y AN [ig Chol

Change the timebase to 2 us/d by clicking once on the time base compression button,
" . The GageScope® display will appear as follows:

[ GageScope [Professional edition) ver. 3.0 - [CS8500:¥T1]

B Fie View Captue Tools MWindow Help =]
zE BB AL T DR EN
= A fa foo 2w Pl 2 | m

Infin Yiew SETN 50 Msss!

Ready M.Pos: 10.0us
h, Watch / For Help. press F1 NUM

5 Input ‘ Tiace 1

CSB500 | Trisoer | Depth | General ‘ Setings |

Sampls rate: Timebass Coupling: AE
Sy Range [T =]

-
B = Y Probe: ;T =] Impecnce: W
o C58500 = csesooyT1 [E] CEO0ONTT | | Ao AN [Bg Choi

Note that the sample rate has changed to from 500 MS/s to 250 MS/s. GageScope®
automatically adjusted the sample rate to account for this change in the timebase setting
from 1 ug/d to 2 us/d. The input range was also changed from £200mV to +1V.

Click on the Scope M ode Icon IQ to deactivate it. You can also check off the Scope

B-138 Tutorials



Mode setting in the Preferences dialog box as explained in the previous section.

GageScope® will no longer be in the Scope Mode as shown below:

eScope [Professional edition) ver. 3.0 - [CS8500:YT1]

BEE B2 BIN[E T I @a EAs
feo b fie i B (000 S0 (B 4 = 2] F M E
Inf Yiw EEW 550 Ms/s A

=

| Ready M.Pos: 10.0us I I
ATATETRIT, watent For Help, press F1 NUM

CS8500 |Tnggeu| DEuthI General | Settings | CS Input Trace |

Sample rate: [250 MS/s v Timebase Channel Na Coupling: _AC
Supefies | = M hm Fenge: [+ 70 2] o
Sindle 1y =
s ST
et = &I Frobe: [41 = Impedance: [TTaRm

of C58500 [F CGTT00 = cseso0T1 [5 tenoovil | |2 AN [Po ohot
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Decimation M ode

Decimation is afeature by virtue of which a user can view large amounts of data within
GageScope. The user must first specify the amount of RAM needed for viewing desired
amount of data. The amount of data needed per channel is specified in megabytes in the Deep
Memory (DM) Buffer setting in the Preferences dialog box.

The size of the deep memory buffer is part of the actual physical RAM present in your
system. The DM Buffer size must be between 8-64 megabytes. Care must be exercised in
specifying a value for the DM buffer size.

The Decimation Mode is enabled when the size of acquisition per channel is more than 1/4™"
the size of the DM buffer size. Let us assume that you have allocated 8 MB for the Deep
Memory buffer. In this case, the Decimation Mode will be automatically activated whenever
you specify more than 2 MB of total acquisition length in GageScope. The total acquisition
length is the sum of the pre and post trigger data size. The Decimation command button will
then be enabled, signifying that the Decimation mode is currently active.

When working in Decimation mode, the user can select the starting sample and the number of
samples to be downloaded from CompuScope acquisition memory. Only these data are then
decimated and displayed.

Decimation functionality has also been incorporated in the Multiple Record mode. When
working in Multiple Record mode, the user may now select the starting record and the number
of records to be downloaded from CompuScope acquisition memory. Only these data are then
decimated and displayed.

GageScope® uses skip samples, mean, and min max methods of decimating the data. The
details of these methods and other decimation features are given in the following example:
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How it Works

1 Open the Preferences dialog box by clicking on Tools --> Preferences. The Preferences
dialog box will appear as follows:

Preferences E

— Directaries
Load signals framm: I.\Signal Files |
Sawe signals to: I.\Signal Filez |
Autozave configuration I.‘uﬁ.ulosave'\GSWinﬁ.S.asf |
 Miscellaneous
¥ Accept long file names W Smart tabs = se Ealtatile
V¥ Show toal tips [ Independent Trigger ™ Scope mode
Dt Buffer Max. Size, MB |1E 3:
— Default Trace dlignment——————— ~ Diefault action on stop acquigition; ——
@ e O e S ™ Do not display &bart dislog
%) 5laue wait ) Slways ator

A

MulRec Player speed
’7 Fast Slow

Azgociate GageScope files [7.zig] to thiz application |

Canicel |

The Deep Memory Buffer sizeisset at 16 MB as shown in the DM text box. The
maximum DM buffer size can be 64 MB.

Click Apply
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Shown below isa 1 MHz sine wave captured by a CompuScope card and displayed as

Channel 1.
4 GageScope (Professional edition) GaGec HE
~=l5] x|

[E& File View Captue Tools Window Help
oA ®E RN

= &= E D DR
fo b S foo G o 45 M=

Info Visw— 1| [T
t

mit

M_Pos: 10.0us
[\ Wateh / For Help, press F1

Ready

CS Input I Tiace 1 Drawing I

Coupling: ~ AC
oc

General ‘ Settings 1

Essﬁuu} Tiigger Depth 1
Tota [ 16 [Smpl = Fine Thnelzes
Rarae: AT =
500hm
Frobe: [1 v T MOFm

FreTig =] [ Auto [100ms
PostTrig| 1040576 =] MulFiee o]
=] Cs8500T1 ] CENOOVIT | | 5. Al o ChOl

P e e

The acquisition post trigger depthis set at 1 Mega Samples (1 MS) as shown in the Post
Trig text box in the System Control:

csaann] Trigger Depth ]

Total: 1G |5mp| - Fine

|PreTrig | 0=]| Auo [10.0ms

PoztTrig 'IEIdBE?EEl: MulRec
[ C58500 [ CGE1100

Note the total memory available for signal acquisitionis 1 Giga Samples (1 G Smpl) as

shown in the Total text box.
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3 Let usnow have alook at the Channel 1 property page, which islocated in the right
bottom corner of GageScope® screen:

C5 Irmput l Trace l Cirawing l

Coupling:  AC
B
Range: [METE ~

50 Ohn
Probe:  |.q - 1 MOFRm
S al o Chiol

Observe that the Decimation command button is shown disabled implying that the
Decimation mode is not currently invoked.

For the settings we have chosen for this acquisition, the criterion for the Decimation
mode to be invoked is as follows:

GageScope® will decimate the input data whenever the acquisition length per channel
(pre and post trigger) exceeds 4 MB.

Note that the 4 MB isone quarter of the DM Max. Buffer Size of 16 MB. The
Decimation Mode is enabled whenever the size of acquisition per channel is more than
1/4" the size of the DM buffer size. Since the acquisition depth is currently set to 1 MB
for Channel 1, the decimation Mode is not invoked.
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Change the total acquisition depth for Channel 1 to 8 M B. As soon as you change the
total signal acquisition depth and click anywhere within the display, GageScope® will
start decimating the input data and display it on Channel 1 as follows:

5 GageScope [Professional edition) GalGe MER
& File View Captus Took ‘Window Help =l x]
2E 8 8=>820 R A&/a|rEN
F= A o foo EAE MmE

Info Yiew—— -Ix| e
Name :
Stop

(AR, watent f For Help, press F1

csssuupugger Depm} Genesal ‘ Settings 5 Input I Tiace 1 Diawing I

Total [ 16 ol 7] [Fre Timehase Coupling: AL

FreTrig =] Range: [ 1200 mv = :ncnh
m

Postlig| Gasea08=] MuRec ) VY| Probe: [1 =] | Ceciaon y—/1 o

& C58500 ] csesooyrn [ CENONVTT ] [Po AT 4 Chol

Note that the data on channel 1 is now being decimated. By default, a user getsto view
the best representation of the input data.

One of the three methods is employed for decimating the input data: Skip Sample, Mean,

or Min Max. A method of your choice can be selected from within the Decimation
dialog box. The decimation dialog box opens up whenever the Decimation command

button is clicked. Make sure that the Decimation button is enabled before you click onit.

There are several other useful features available within the decimation dialog box. A
detailed descriptions of these features and their use is given as follows:
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5 Click onthe CSInput tab of Channel 1 control. The property page appears as follows:

C5 Input l Trace l Cirawing l

Coupling: ,-’:-.E
Range: [.200 my =]

5|:| Ohim
Probe: emmatu:unl 1 MOkm
9. Al 2. Ch Ol |

Note that the Decimation command button is shown enabled.

6 Click on Decimation button. The Decimation dialog box opens as shown below:

Decimation
Source: Chl of C58500
. =

Statt [d = 0 [ e38e532

Size: |a388606 = 16 | 8388608

Start Becord: |'I j | 1 | 1

Records: |'| j | 1 | 1

Factor: [524287 j | Z [ seazar

Tvpe: Skip Samples ™ tin e

0k | Cancel ‘
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7

The Decimation dialog box options are as follows:

Source

Start

Size

Shows the channel number being decimated and the
name of the CompuScope card. It can also be the name
of thefile, if the signal isloaded from afile.

The starting sample of the datato be displayed. Note
that the current range of data values spans from the
Minimum Sample value of zero to the Maximum
Sample value of 8388592. These are the valuesin the
corresponding row as shown in the Min and Max
columns on the right side of the text box.

Min isthe minimum number that a user can select for
the corresponding feature. For example the Minimum
Factor auser can select is 2 as shown in the
Decimation dialog box.

M ax is the maximum number that a user can select for
the corresponding feature. For the current setup,
524287 isthe Maximum Factor auser can select.

The user can select any number from within this range.
Since the maximum size of the signal to be displayed
in the Decimation Mode is 16, the Maximum Start
Sample Number (Max.) isset to besignal
acquisition depth minus 16.

The total number of samplesto be displayed.

The number in the size text box refersto the total
length of the signal to be displayed.

Notethat no lessthan 16 samples can be displayed
on the decimated channel. The maximum number is
the acquisition depth per channel specified in the Pre
and Post Trig text boxes in the System Control. In our
case the total acquisition depth is8 MB, which turns
out to be 8388608 as shown in the corresponding
column.
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Start Record

Records

Factor

The number of the starting record to be displayed in a
Multiple Record acquisition. Presently, there is only
one single record being captured. When the Multiple
Record Mode isinvoked, you will see the Min and
Max numbers in the corresponding columns.

The total number of records to be displayed in the
Multiple Record Mode.

The Maximum number of records equals the total
CompuScope memory available for acquisition divided
by the acquisition depth per channel.

The minimum number of records to be displayed is
obviously one.

Thisisthe Compression Ratio. Compression ratio can
be chosen from the available range of minimum and
Maximum values.

Decimation is a process of compressing the data so that
it can be displayed in GageScope.

Note that the best compression ratio corresponds to
maximum number in the corresponding row in M ax
column. In the present example, you can see that the
factor is chosen to be the Max by default.

The minimum compression ratio will display the
maximum number of samples. Thiswill give the best
possible representation of the entire acquisition.

The best compression ratio is the one that retains key
features of the signal to be displayed. This number is
left to the user’ s discretion.

Tutorials

B-147



Type There are three types of decimation methods available:

Skip Samples: Skips samples automatically according
to the Factor (Compression ratio)

M ean: Takes the mean value of a group of samples.
The size of this group is governed by the number
entered as the Factor.

Min Max: Depending on the Factor, takes the
Minimum and Maximum values of a group of
samples. These values are then displayed in a vetical
line connecting the minimum value to the maximum

value.

Getting back to our example, click OK in the Decimation dialog box. Y ou will get back
to the signal being acquired and decimated:

4 GageScope (Professional edition) GaGe HER
1] x|

[E& File View Captue Tools Window Help

8

BH &8 b9 Bl A ERE|EN
| S S A1 A [8uis =] 1M =
nfn View—— -1 =1 [T e

Stop M.Pos: 10.0ms
h Wateh / For Help, press F1

csssnuwugger DEDM General ‘ Settings 1 5 Input I Tiace 1 Drawing I
Total: [~ 76 [smpl 7] [Fine Timebase Couping: _AC
= 2 ms/d oC
FreTrig =] Range: [ 1200 mv |+ T
PostTiig| 838608 =] MulRec | Probe: [y <] Decimation| [T MO
of CS8500 [ CETTO0 | & cses00vT1 [E] CGI0eYTl | |5 A1 2 Chol

According to the current Decimation settings, the Skip Sample method is used to
decimate the input data shown in the figure above.
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9 Thereare two other methods of decimating the data: MinMax and Mean.

TheMinMax Method

In MinMax method, as the first step, the entire acquisition is divided into groups
of samples. Each group contains fixed number of samples. The number of
groups and the size of a single group depend on the number entered in the
Factor text box in the Decimation dialog box. User has no direct control in

specifying the number of samplesto be grouped.

Next, the minimum and the maximum value from each group is extracted and
saved. Fro each group, avertical lineisthen displayed. The two end points
correspond to the minimum and maximum value of the selected group. There
will be as many vertical lines as the number of groups.

10 Inorder to use the MinM ax method of decimating the data, click on the decimation
button in the channel control. The decimation dialog box appears. Click on the Type drop
down menu button. The Type menu will appear:

Decimation

Source: Ch 1 of CS8500

Start: E j | 0 B

Size: |Baaasna j | 16 | 8389608

Start Becaord: |'I ﬂ | 1 | 1

Records: |1 i | 1 | 1

Factor: [524287 j | 2 [ 5oaze7
- b A

Type: Skip Samples Mitn

b ean
| MindM

Cancel

(Skip Samples
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Click MinM ax from the list. MinMax shows up in the Type text box:

=1a]x]

E
=18]x]

B File View Capture Tools Window Help
(== A>BOD LA T I ®Q|EN
= A S oo G5

Decimation

Source: Ch of C58500

Start 0 = [ 8388532
Sz 388502 j 6 383608

Start Becard |1 j ‘ i [ L
Regords: |1 = 1 U

Factor 524267 j | ’7524237
e (O] M i

Caneel

|, Watch1 f
£56500] Trigger Depth‘ General 1 S CS Input I Trace | Draving
Tots [ 75 [5mpi 7] [Fre Timebase Caupling: _AC
FreTrig o= [ Auo [10.0me EYE LB Range: [0 me 5DDEDh
| m
Postlrig|  6280605=] Mulec | Probe: [ = Dmmamn’_’1 o
o CS8500 [(F TGTTO0 | | cses00:yT1 [G] CGHOOYTT | |55 Al = Choi

i#Astant| | (A & ¥ || GageScope (Professi... & Paint Shop Pro - Decim M. PRy 1154 AM
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12 Click OK. You will see channel 1 decimated input data as follows:

Edl GageScope (Professional edition)
&) File Wiew Captre Tools ‘Window Help =121 x|
= LIRS AN (e O RO B A
| SO S

Info Views =l

Name Value

Decimating M_Pos: 10.0ms
[, Wateh1 / For Help, press F1

:53500\ Trigger Deplhl General ‘ Settings ‘ L5 Input 1 Tiace 1 Drawing I
e e i [ Timebase Coupiing: _AC
= 2 ms/d OC
| — e Range: [z =] e
PosiTrig| 8388608 =] MulFiec ] Y Frabe: [ | Decimation] [ HOkm
m =) csssooyT1 [C] CeiovTl | (Ao Al 2 Chol

Observe that the datais displayed as vertical lines. The number of lines represent the size
of the decimated data to be displayed. Divide the Size of the data to be displayed by the
Factor to get the size of the decimated data.

In the current example, we have

Size (data to be displayed) = 8388606

Factor = 524287
Decimated DataSize = Size/Factor
= 8388606/524287
=16

Now count the number of vertical lines. Y ou will notice that there are 16 shown in the
display above.
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13 TheMean Method

In Mean method, same as in the MinMax method, the entire acquisition is
divided in groups of fixed length. The mean value for the samplesin each group
iscomputed. These mean values for the entire acquisition are then displayed as

the decimated data.

14 Inorder to use the M ean method of decimating the data, click on the decimation button
in the channel control. The decimation dialog box appears. Click on the Type drop down

menu button. The Type menu will appear:

Decimation

Source: Ch1 of C58500

Start: E j | 0 BT
Size: 388606 j | 16 S
Start Becord: |'I ﬂ | 1 | 1
Records: |1 j | 1 | i
Factor [524257 j | 2 [ 524287
Tupe: | Skip Samples j hin M ax

kean
Min.-’a:-:

Cancel |
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Click M ean from the list. Mean shows up in the Type text box. Click OK. Y ou will the
decimated signals as follows:

5 GageScope (Professional edition) GaGe MER

[ File View Caphwe Tooks Window Help =181 x]
= LE = m D R P )| & AN
b i o G ca MmE

Info Yigw EEM oo st 0 -

Ready M.Pos: 10.0ms
\, Wateh1 / For Help. press F1

CSB500 | Trigger Depml General ‘ Seftings ‘ C5 Input 1 Trace l Drawing ‘

Totk [ TG [smpix] [ Fre Timehase Coupling_AC

FreTrig 1= [ Aue [T00ms Hothon Range: [z00me =] EDDEDh
m

PostTria| 8368608 =] MulRec ] | Prcbe: [;7 = Dec,matmywl

o CS8500 [F CGTTO0 | = cses00:vT1 [ CEHOONTT ]| |55 Al o Chol

Observe that the decimated data according to the Mean method indicates that thereisa
small neative biasin the signal. Thus the decimated data canbe used to observe and even

measure trends in the acquired signals.
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In order to further elaborate the Mean method of decimation, shown below is a sine wave

with a positive DC offset added to it:

55 GageS cope [Professional edition) GaGe MEER
—181 x|

B Eile View Captue Tools Window Help
=] =2 |BD HRE R J|’R|E N

A amBe

| ST M

Infn View =

Ready [_M.Pos: 5.0us_|
 watem / For Help, press F1

General I Seltings l

csssna] Trigger Depth }

Tool [ T6[orpiz] [ Fre Timsbase Cowgling_AC
FreTra i [ Aue [100ms CES Range [ 1y 7] e,
PostTrig| 1048576 =] MulRieo ] [y | Puobe: [ =] precmb

o C50500 [F CaiTo0 | =] csesoo:vT1 5] CGUO0OYT1 | (A Al 4 ChOl
fStart ||| A @ < || B Paint Shop Pro %) GageScope (Professi._.  [E Calculator

5 Input I Trace 1 Diawing I

SR 141 PM

Follow the steps in the previous sections to obtain the decimated data emplying the Mean

method. The decimated datais shown as follows:

55 GageScope [Professional edition) GaGe MEER
B Fie View Captue Lools Window Help =181 x|
= d - Bl PETen R cele T (TR R RO R Y

EAE HmeE

fee b o oo G
Infa Yiew =l

Decimating M_Pos: 10.0ms

[ATETET, watch For Help. press F1

£S5 Input I Trace 1 Drawing l

Coupling. AT
Rangei [z 1y = =
Probe: [19 = | Decimation|[ 1 MOk

=] cses00vT1 [B] CANNTI | [AS Al 4 ChOl

General I Setings |

LS50 | Trigger Depth}
o5

Total 1G|Smpl = Fine
FreTrig 0= [ Awe [100ms
PaostTrig SESEEDBE': MulRec

(i B |F 7 TR

Y ou can see that the positive DC offset now appears as the decimated data.
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Tutorial 5: Workingwith Subchannels

The Subchannel feature is of tremendous use in applications such as ultrasonics where the
reflected echoes play a key role in identifying several key features of the medium.

[lustrative Example

1 A 1MHz sine wave sampled at 125MHz is shown below:

EA GageS cope [Professional edition) ver. 2.20 - [C52125:Display1]
File View Copture Todls ‘indow Help =& 5||
BHEZ (3@ N|E[E I QQ|EN2

ST P R T T TR A = Y e |l =]

Infa ¥iew —i-1x| FERIYEYN
Name | Yalue |

| Ready M.Pos: 0.0s_Jii [ [
AT, waten / For Help, press F1 MUK

ESZ1ZEI Trgger  Depth |

Totak [30944 Fine | Units: |Smpl =

[Fetia [ 1216 = [ oo [o0ms

General | Settings | C5 Input | Trace | Drawing |

Timebase Channel Name Coupling:  AC
o Reange I

50 Ohm
PostTig [ 1216 = MuRec fa] Y| Pbe: [, = \mpedance',ml
o C52125 = Displayl % Al % Chi

The acquisition contains 1216 pre-trigger and 1216 post trigger sample points. There
are 10 cyclesin the pre-trigger portion and 10 cyclesin the post-trigger portion of the
signal.

We will choose the portion of the signal between the sample point 1500 and 2100 such
that the entire subchannel is extracted from the post-trigger part of the source channel 1.
This means that the Start Offset is 1500 while the End Offset is selected to be 2100.
Channel 3 ischosen as the resulting subchannel.

Figure below shows the acquisition parameters:
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Source Start as a Reference
Subchannel
St
Subchannel
/ End
Selacted i
Subchannel
! Start ;
Oftset | End
i : | Ottset
Source Start Trigger Source End
(Src. Start) (Src. End)
2 Settingsin the subchannel window appear as:
Hew [ x|
- Channel I
[ 1Sub Channel Souwee:[ch1 x| Resubfpyz o
—Start End-
2 ISrc:. Staltj FISIC.Stanj
) Thravgt £ Throuat
(I "
g co1
(S LSS
{5 Feak ") Peak
Offset [1500 =] Offset [2100 =]

Cancel |

3 Click OK. The window with the Subchannel appears
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£ GageS cope [Professional edition] ver. 2.20 - [C52125:Display1]

E‘E\Ie “iew Capture Tools Window Help

& %]
BE =2 =280 Ff | &e &N
fe e far foo o5 o # = MmE
Inifn Yiew EEM 105 msss- 0 T Ty e
Name ‘Value ‘ R S S S S S
Stop
[ATETET:, waten

For Help, press F1

UM
ESZ125] Trigger Depth 1 General I Settings ] Subchannel Trace 1 Drawing I
Totet [{30848 [ Fe Unis [smpl =] Timehase Vet Sl Posiion —

[Fetio [ 1716 = o e

Post Tig. [ 1216 = Muiec e [ i ¥

£ 052125 =] Displayl % Al |9 Chl |7 Ch3

Note that Subchannel now appears as atab in the Channel Control area

Mew —p= Subchannel Trace l Drawing l
Subchannel
Wert. Scal Fositi
Tak ert. Scale o u:unf it
m =
Llnlts

S Ch1 [5 ChZ [] Ch3

4|

Click on Subchannel to further explore the properties of the selected Subchannel

Subchannel l Trace l Dirawitig l

Star: [ = [EHfeEeg | 1500 _%I

End: | :I |Sr|: Start ﬂ |21':":|ﬁ

A Al |8 Chi | Ch3

Note that the Sart and End options are available in case the Subchannel is obtained
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using the features of the source (Trough, Rising edge, Falling edge, and Peak)

The drop down menu shows that the Subchannel starts at sample point 1500 and ends at
sample point 2100 with reference to the first point of the source channel i.e. Src Sart

6  The Subchannel can be aligned with the Trigger.

From the Tools drop down menu, select Preferences. Now Select Smart in the Default
Trace Alignment Box

— Directarie:

Load signals from: I.\Signal Files

Save signals ta: I.\Signal Files

Ay

Autozave configuration I.\."-\utosave\ﬁ ShindS. asf

— Mizcellaneous

v Accept long file names ¥ Smart tabs
¥ Show tool tips ¥ Independent Trigger
= | e Galtable

— Default action on stop acquisition:

I™ Do naot dizplay Abort dislog % Al ays et
£ sl ays At

— Default Trace Alignment
by Start by Trigger

Set ag the default SIG wiewer |

Apply I Cancel |

Click Apply

7 Repeat steps 1 — 3. The Subchannel appears aligned with the trigger position
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EEile Wiew Capture Tools Window Help =2 x|
BE E 2289 [ e R S R A

| PV T O e A # = ]
Infin Yigw B o5 wsrsw T
Name ‘ Value | F
Stop M.Pos: 0.0 5
[ATETRT wateht For Heln, press F1 WUM
cszwzs} Trigger  Depth ] General | Settings 1 Subchannel  Trace ] Diawing ]
Total ’W Fine | Urits: [Smpl = Timebase Vet Scale rb Position S R
PostTig [ 1216 =| |MuRes S | i ¥
=] Displayl B Al |8 Chi | Ch4

Note that the channel 3 appears as channel 4 as selected while repeating steps 1 — 3.

The Subchannel alignsitself with the trigger also when the by Sart option is selected in

the Preferences dialog box. Refer to page C-30 of the Reference section for more

details on Preferences.

Follow the procedure outlined below in case you wish to obtain the Subchannel using
one the feature-based references (Peak, Rising edge, Falling Edge, Either Edge, and

Trough) of the source signal.

Select the Subchannel between the first and the fifth peak of the origina signal. There

are no offsets specified for the present example:

B-160

Tutorials



First Peak selected as the Starting reference
Start
Offset
Fifth Peak selected as the Ending reference
End
Offcat
Selacted
Subchannel
Source Start Trigger Source End
(Src. Start) (Src. End)

9 Click on Toolsin the Toolbar. Select SubChannel

New
- Ghannel I
[ 1 5ub Channel Sowce:[Chi1 | Reslticps o
— Stark End-
' ITrigger j rISrc.End j
=1 — |
= B =
 Through = Thiough
oo LN
1 LR
ClN CoN
&+ Peak ' Peak
Offzet ID E Offzet ID _lj
oK I Cancel
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It can be seen that Channel 5 has been selected as the Subchannel. The Subchannel will
conform to the following:

Sarting point of the Subchannel = First Peak + Offset
Ending point of the Subchannel = End Peak + Offset

In our case, since no offsets are applied, the Subchannel starts at the first peak and ends
at the fifth peak.

Click OK. The Subchannel appears as Channel 5

[E7] GageScope [Professional edition) ver. 2.20 - [C52125:Display1]

EE\'E “iews Capture Took Window Help _I_I- [} ﬂ
=2H@ 2 =280 o e e S
fe b Jat fi0 O # 45 5 HME
I Wiewe BN o5 Msss R
Mame ‘ VYalue | FE A S S kS
1
Stop
[T, wateh £ For Help. press F1 MUK
C52125  Trigger I Depth I General 1 Settings ] Subchannel Trace l Draving
Timehase Wert Scale Paosition
[ch1 =] Level [[23.4mV | o e
o £ ﬂ £ -
Patterm M ARy i v

o C52125

& bisplayt [ | % Al]% Chi | ChS |

Click on the Subchannél tab in the Channel Properties dialog box

Subchannel l Trace l Cirawing l

5tart:|1 il |F'eak j 0 _%I

End: |5 =] |F'eak ﬂ |':| j

o Al | Ch1 |- ChS

The Sart and the End options are now available.
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Tutorial 6: Arbitrary Waveform Generator

GageScope® has the unique ability to connect to Arbitrary Waveform Generators (CompuGen
cards) sold by Gage Applied Technologies Inc. The primary step in achieving this
connectivity isto create arich set of waveforms within the GageScope® software. The
waveforms created in GageScope® can then be uploaded to an appropriate CompuGen card.
There are three different ways to create arbitrary waveforms from within GageScope®:

e Equation

»  Predefined

e  Standard Waveforms

In thistutorial, we will go through the unique features of each of the methods outlined above.
It is assumed that you have launched GageScope® prior to starting this tutorial.
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Waveform Generation using Equation as an input

1 Click File menu from the menu bar.

E3 GageScope [Professional edition) ver. 3.0 - [CG1100:YT1] [[=1X]

CuleN

T; B3 LoadChennel..  Clik0)
— [ Save Channel.. CliksS
£ Pint Setup...
& Print... CtisP

[&, Print Preyiew

Exit

few Capluie Tooks Window Help

= |IEL I

TR Timebase: 500 Sl M_Pos: 0.0 s
[T watem / New Channel, Disglay

#E ez n e
% % |ls |3

—INOM [

CG1100 ]Uul o1)

Samplerate: | B0MS/s ¥

- Trigger———

T ~Mode —
I'int Est | | |Triggered  Continuous]
Bust | [1 =

General I Settings |

(- Timebase — — | _Ch I Na...
v

It can be clearly observed that the Channel Control at the bottom right hand of the

| C61100:YT1 »

GageScope® screen isblank. Thisis due to the fact that no channel is currently active.

2 Select New from the drop down menu. You will see the following window:
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MNew

I
- Channel I@ Parameter} A Analysis | & cenerstor I
1 M ath charirel Uperand 1
ﬁ.&utuﬁave playback ICh 1 vI
[ 15ub Chatnel
{ ¥ Average channel

| + | I
Operand 2
’7IEhD‘I "l

Fezult
’7| Ch 0z Vi

: Cancel |

3 Click onthe Generator tab. You will notice that the Equation text is highlighted as a

default.
Hew |

%Channei B F'arameterl M. pnalysic B cenerator I

w Duration | Equation

i Predefined 1

ﬁStandard

Load | Save |
amplir [100 = et 0 S
(] I Cancel |
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Using controlsin window shown above, users can type in an equation to generate a
specific signal.

4 Click inside the text box under the label Equation, brings up the Equation editor dialog
box as shown below:

II

S —R N

Trigonometry E=ponential Angl i~ Con: ~Keypad
sih cos tan 10" ap - I Deg I Rad | Llﬂl ﬂj_ﬂ_‘]
Arcsin | Arccos atn log Logll il milli ﬂﬂﬂJ
Hyperbalic Trig. Rounding Litiliby _el kila ﬂﬂ_ﬁJ
HSin I HCoz I HTanI abs I Ceil I Floor I Fact I tnd | 5|gnum| _F"EI _Jﬂ_SJ
HAlcsinI HArccosI HAlctanI irt I rod I gt I 22 | _l_J_I
oK I Cancel |

There is an entire range of functions provided here. See the Refer ence Section of this
manual for a complete listing of these functions.

We will attempt to create a simple equation at this stage. Later on we will show that
more complex signals can be created using controls provided in the Equation editor
dialog box above.

5  Let usnow create the equation for generating a constant frequency sine wave.

Type Exp[-0.1* X] * Sin[X] in the text box either using keyboard or the buttons
provided in Equation Editor dialog box. After entering the complete equation,

expl 01954 * sin[ 2]

S — R

Trigonometry Ex=ponential Angl —Con: —Keppad

st cos tak 10" ep - I Deg I Rad | Llﬂl ﬂmﬂ_}
Arcsin | Arccos atn log Lagll il milli ﬂﬂﬂJ
Hyperbalic Trig. Rounding Litility _el kila ﬂﬂ_ﬁJ
HSin I HCoz I HTanI abs I Ceil I Floor I Fact I tnd | 5|gnum| _mgﬂ iJﬂ__SJ
HAlcsml HArccosI HAlctanI irt I rrod I gt I 2 | I_l_J_I

oK | Cancel |

Click OK.

6 New dialog box appears again. Notice that the equation typed in the previous step, is
shown in the text box beneath the Equation label.
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Mew

w Duration | Equation
2 Predefined 1 expl-0. 1= Psinl=]
ﬁStandard
Load | Save |
Arnpl (32 [100 j Difset 2} [0 :Il

0k, I Cancel |

7 Click inside the text box on the left of the typed equation. Thisis the text box right
under the Duration label.

Duration |

Ll

+

[ o | |
o R .

=

|i|;|i|1|:

k. I Eancell

Typein 100 in the text box. These are the total number of samples for the waveform.
Click OK.
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8  The New dialog box appears, showing the duration to be 100 samples.

I Equation

Click OK.
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9  Damped sinusoid will be displayed in GageScope® as follows:

3 GageScope [Professional edition) HE B
|[E Fle View Captue Tooks Window Help -18] x|
BH & R deg | ene

A 2P B K
lifom dan Jat foa 25 |16 B 5 1
Infa Yiew - il

W |55

PIT IR Timebase: 20 S [l M.Pos: 1.0us |

]» bR Wateh / For Help, press F1

NUM
CG1100|Dul01I General ] Setings | Trace
; Timebase
i Ext g
—Tslgéjad ‘Conlmunu (Ve =1
[ CGiT00 [ Cse500 = C61100:YT1 || Ao Tho

Thissignal can be saved as asig file to be uploaded to an AWG.

10 Click on Ch 01 tab located in the bottom of Channel Control display. You will notice

that AWG Input tab appearsin the Channel Control as shown below:

£ GageScope (Professional edition)

[_[5]x]
| @ File View Captwe Tools Window Help 8] x|
M @le=sB85%|t K J|@a|zne
‘f"“‘fdif{xlgil’ (TR I g Slews oM B

Infa View T .
Name

Arming Timebase: 20 S | M.Pos: 1.0us |
(AT watemt / For Help, press F1

CG1100 |0u| (|

Sample fate: | 80 MS/S

Trigger——

]Int Ext |Tuggeved Continuous]
Bust | [1 =

General | Setings |

AWG Input I Tiace | Drawing I

Timebase Channel Na.. Duration_| Equation
o1 1 00| explO1KTsiniX)
e

Ampl (21 [100 =] Oifset k0 =]

The parameters can be modified using controlsin the channel control above.

=] CB1100:¥T1

<«

o, Al oy Ehm
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Predefined Waveforms

Click File menu from the menu bar.

4 GageScope (Professional edition) ver. 3.0 - [CG1100:YT1]

le View Coptuie Took Window Help
[ Save Setup.. (0 ‘ e R RCRCY ‘ AN
£ Load Setup.. Ctl+L. i 5 »

# 4 |ls | S]Es 2|l m@

TIEL

Mg 5 Load Channel . Cuk0
— [ Save Channel.. ClilsS

£ Piint Setup...
& Pint Ctel+P
[& Print Preview

Exit

LT B Timebase: 500 S M.Pos: 0.0 s

AT watent / New Channel, Display NUM |
CG1100 | 0ut01] General | Settings |

Sample rate: [ 80 Ms/g ~ f T‘"‘Eba‘e [ ChannelNa...|
Trigger- 5UU S/d
| It Est | Tngge‘ed conunuoug
Burst 1 E

W

Select New from the drop down menu. You will see the following window:
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MNew

I
- Channel I@ Parameter} A Analysis | & cenerstor I
1 M ath charirel Uperand 1
ﬁ.&utuﬁave playback ICh 1 vI
[ 15ub Chatnel
{ ¥ Average channel

| + | I
Operand 2
’7IEhD‘I "l

Fezult
’7| Ch 0z Vi

: Cancel |

3 Click onthe Generator tab. You will notice that the Equation text is highlighted as a

default.
Hew |

%Channei B F'arameterl M. pnalysic B cenerator I

w Duration | Equation

i Predefined 1

ﬁStandard

Load | Save |
amplir [100 = et 0 S
(] I Cancel |
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Using controlsin window shown above, users can enter an equation to generate a
specific signal.

4 Click Predefined from thelist in the dialog box. Click OK.
Mew I

%Channeil = F'arameter] A Analysis & conerator l

») Equation File:

[ Standar
Ampl () [100 :I Dffset [z} [0 j

(] I Cancel |

5  Click Select. You will see the L oad Channel window as follows:

Load channel 2|

Look in: |@ Signal Files j gl ¥ Show Preview

5] Am_sig.sig Half_am.zig ToneBrst.sig
@ AmSweep.zig @ Her_bone.zig @ Triangle.zig
@ Chopsine. sig @ S awtooth. sig

@ Dim_sine. zig @ Sine.sig

@ Frozweep.sig @ Sinnoisy. sig

Glitch.sig @ Sqr_wave.zig

File name: Im Open I
Files of type: IGageScope signal file(”.sig) j Cancel |

6  Thedialog box shows that there are several types of signals stored for use. Click on
Sawtooth.sig. The signal appears in the Preview window.
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7

8

Load channel

B3

Look in: l =5 Signal Files

o =) s =1 R e = 17 ShowPreview

J Am_gig.sig J Half_am.zig

,j AmSweep.zig @ Her_bone. S|g
,j Chopsine. zig 5
@ Dirn_zine. sig & 5i
5] Frasweep.sig &

=z = Slnnolsy sig
Eil Glitch.sig H Sqr_wave.sig

:‘_f| ToneBrst.zig
El Triangle.sig

File hame: lSawtooth.sig

Filez of tupe: IGageS cope signal file[* sig]

Open I Data: 12 bit
Depth: 10247 zmpl
Li Cancel | Records: 1

i

Click Open. The predefined signal appears in the New window as a Preview.

Hew

]([X] Equation
By Predefined
ﬁ Standard

File:  Sawtooth.zig

Ampl 32 [100 j Offset (22} [0 j

//»

(1] Cancel

To load the Sawtooth signal filein GageScope, click OK. If you do not wish to load the
signal at this point, click Cancel.
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3 GageScope (Professional edition) [_[51x]
=18 x|

|B File View Captwre Tooks Window Help
s |@|iz=>8 85 ]|E %
‘#‘M Jafalg |16 » 51 19

Infa View
Name Value

<]
DTN Timebase: 1 kS i M.Pos: 50.0us
(AT watemt / For Help. press F1

General | Setings | Trace ]

CG1100 ]om o)

Sample rate: [80MS/s = Timebase CTE Vet Scale—Trace
[ Toger—— - Mode— 1ks/d Chot | Eommectoos | 2L
Jint. Ext | ||| Triggered Continuous| ~_lann Method
= 4 > IMinMax =
Bust | [i =

CG1100 r C£S8500 E CG1100:YT1 4|’ o All [ ChOl

Clicking Ch 01 tab in the channel control, brings up the AWG I nput tab at the top of
the control. Click AWG Input tab to view the associated property page as follows:

3 GageScope [Professional edition) [_[51x]
| @ File View Captwe Tools Window Help _18( x|
@ Sle>BBH%|E Tk I RQUUEA2

‘f"’u‘fdl oo 25 =)0 [T s 8 o

Infa View

<]
DTN Timebase: 1 kS i M.Pos: 50.0us
(AT watet / For Help, press F1

General | Settings I AWG Input I Tiace | Drawing I

NUM

CG1100 IUuI (|

Sample rate: [B0MS/s v Jimhsse Channel Na..

o el 1ks/d File: SawTooth.sig

Trigger Mode Chot

I'int Ext | | |Triggered  Continuous] ~o|ann Ampl (21 [100 =] Offset k0 =]
Burst | |7 = > =

= C&1100:YT1 | |5 A 2 chon
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Sandard Waveform Generation

1 Click File menu from the menu bar.

4 GageScope (Professional edition) ver. 3.0 - [CG1100:YT1]

le View Capture Tools Window Help ;Iilxi
= -
lﬁ ﬂSavaSelw... CHi+E x| & 1.1: A& e ‘ AN
| 7 £ Load Setup.. Ctl+L. ;

e |45 4 |18

> | S | 8 bits

;E; £ Load Channel... Cuk0
— [ Save Channel.. ClilsS

£ Piint Setup...
& Pint.

[& Print Preview

Cul+P

Exit

LT B Timebase: 500 S M.Pos: 0.0 s
AT wateh / New Channel, Display

CG1100 |0u| o1

General I Settings |

Sample rate: [ BOMS/s ¥, [ Timebase Channel Na...
Fliage== M=y S0b.87d
I'int Est| ||| Triggered Continuous] ~_|anan

= ce1100:¥T1

4]»7

2 Select New from the drop down menu. You will see the following window:
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Mew

i Channel I@ Parameter | M Analysis | &7 Genertor |
i1 Math charrel Operand 1

%Autus ave plavback Chl =

[ 15ub Channel

£ » Awerage channel

| + I

Operand 2
’7I Chol VI

Result
’7| Choz "i

Cancel

j =

3 Click onthe Generator tab. You will notice that the Equation text is highlighted as a

default.
Mew |

%Channei = F'arameter] My pinatysis B Gonerator l

M Duration | Equation

B Predefined 1

ﬁStandard

Load | Save |
ampl [100 = et [0 =
(] I Cancel |
Tutorials

B-177



Using controlsin window shown above, users can specify an equation to generate a
specific signal.

4 Click Sandard from thelist in the dialog box. Click OK.
Hew |

i) E quation
B Predefined W avetorm: ISine j

m Dty [ |50 j Samples: |1600 ﬂ

amplpa [0 S omseg [0 S

(] I Cancel |

5  One can observe that the Sine waveform is the default selection. Click on the scroll
down arrow in the Waveform text box. You will find out that there are three different
types of standard waveforms available for selection. These are Sine, Square, and
Triangle as shown below:
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Hew

r-'-"r;zChanneil = F'arameter] M. pnalysis B Gonorator l

]c[><] Equation
[ Predefined
ﬁ Standard

"W avetorm: | Sine LI

Sirme
Dy (%) wj
Triangle

Ampl iz [100 =] Difset (25 |0 j

0] I Cancel |

6  Select Square from the drop down list. Click OK.

Hew

r-'-"r;zChanneil = F'arameter] M. pnalysis B Gonorator l

]c[><] Equation
[ Predefined
ﬁ Standard

Wavetorm: | SYalEl

Diuty []; |5':I ill Samples: 1600 :II

amplfz [100 S offset [0

]|

0] I Cancel

The resulting window shows the default settings for input parameters: Duty, Samples,
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Amplitude and Offset. Users can choose to change these parameters depending on their
particular application.

In the current setting, a single cycle of a Square wave will be generated with 50% duty
cycle. The total number of samples within one cycle of this wave will be 1600. The
amplitude of the wave is 100% referenced to the input range selected. There will be no
DC Offset.

7 Click OK. A single cycle Square wave will be displayed in GageScope®:

£ GageScope [Professional edition)

| B File View Captue Tools Window Help =181 x|

BH(aEBHAt kI @alrn

fohu fafoo Qg | B S| B K|S - its H| 0B

- Info Wiew - x| ? ! g
Name
L
Arming
AT watent / For Help, press F1 [ NUM
CG100 | Out o | General ] Setings | AWG Input I Tiace | Diaving |
[t Est | ||| Tiogered | Continuous oA Duty (2150 =] Samples: 1600 =
Bust| [1 = R - Ampla[100 = Offsetiz [0 =
= ce1100:YT1 || @ o chor
Note that Channel 1 displays the generated Square wave. The AWG Input tab has been
selected and consequently the AWG property page appears in the bottom right hand
corner of GageScope® display.
Refer to the Reference section of this manual on further details for arbitrary waveform
generation.
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Tutoria 7. Using the Graphical Waveform Editor

The graphical waveform editor allows onscreen viewing and editing of waveforms. Complex
signals can be created with relative ease using the graphics editing capabilities of GageScope®
software. The complex waveforms created can then be uploaded to an arbitrary waveform
generator for use in scientific applications. These features have been explained in an
illustrative example below.

We will work on a gaussian pulse that has been created and saved asa .sig filein alocal
directory. The objective isto produce a non-gaussian shaped pulse using the graphical editor
within GageScope. It has been assumed that GageScope® has been launched prior to
following these steps:

Wavefor m Editing Procedure
1 Click File--> New --> Generator --> Equation --> Load. The file Open dialog box
appears:

Open N e
Look in: Ia.&WG Equationz j gl

B flavorz.egg @ lorentzian. egg @ zrmoath chir
.EI am.eqg @ noize. eqq @ square 25%
@ arbl.egg @ fingdowin. egg @ guare.egg
@ chirp.egg zignum and mod.eqg @ sum of 5 zir
Eh -

erwelope. egg 8] sin eqg @ tan.eqq

@ gQauszian. eqg @ zinc.eaqq triangle [ran
4| | i

File name: || Open I
Files of bpe: |Equatiun for GageScope Generator [*.eqq) j Cancel |

2 Click gaussian.egg from thelist in the dialog box. Gaussian.egg will appear in the File
name text box. Click Open. The New dialog box opens as follows:
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Hew _

ﬂX]EquaHDn Diuration |Equaﬁon
X Predefined __1{ 1600 e[ [[w-0001"2/(2
-2 Standard 2

Save ]

Ampl (32 [100 -j Difset (2} [0 -j

(1] | Cancel 1

Click OK . GageScope® will display the gaussian pulse as follows:

[ GageScope [Professional edition) [_ =] <]
E’ File Yiew Capture Tools ‘window Help ==l
B H S E=2>28T57A|(8 % )| QS |(ENS

| foo A fdt i) % 1 W | A - -4

- Info Wigus -
Name [ value
F-A00T 1 B Timebase: 100 Sl M Pos: 5 0us |

HATETET watent,  ForHelp, press F1

cmmn]nmm] General l Siattings ] AW Input ] Trace ] Drawing

Samplerate: | B0MSs > Timebase Channel Ma. Duration \Equauun

Trigger Mads 100 S/d Chi | 1] 1600 e -((x-500)2/

| Int.  Ext Triggered Euntlnuous = 2

| | Bust| [0 E{ - ampl (L 100 = Oteatize[0 =
4 500 4@ CGT100 ] CSes00NT1 e CG1100:YT1 S Al o Ch 01]

Note: The pulse has been expanded in time and displayed at the center of the display

window in Gagescope. Refer to the System and Display Control sectionsin the

B-182

Tutorials



Chapter titled, Reference, of this manual for details on how to adjust these settings.

We have selected a gaussian pulse to be edited using the graphical editor for the purpose
of demonstration. You can either select any other stored waveform or create a new
waveform using the mathematical equation editor.

4 Right click on the reference line of the displayed signal. You will observe that the cursor
changes shape, the waveform changes color and a menu appears at the right click
position.

This menu is shown as follows:

Save Channel...
Hide

SendTo k

Delete Channel

lrevert
Feference Lines
Caolar...

5 Double click on Edit to enter the Graphical editor. At this stage, you may be warned
that for the current time base, only limited editing is available.

The warning message is displayed as follows:
GageScope i

Only limited Edit mode iz allowed far the current imebaze.,
! The maximun timebaze to enter Edit mode iz 100 nedd.
Proceed 7

If you enter Yes, basic editing features like Copy, Cut, and Paste will be available. The
graphical editing to change the waveform will be available only when thetime baseis
expanded to 2 microseconds per division.
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6

Since we are not ready for editing the waveform, click No. You will get back to the
GageScope® display with the gaussian pulse shown on Channel 1.

Ed GageScope [Professional edition] [_[a]=]

| B fie view Coptre Toos indow Help 18]
0 - B R 2 A [ e
[f= M it f S5 (160 B D10 160 W1 |45 4
- Infa Yiew 1 v
Mame ] Value ] :

Timebase: 100 Sl§_M.Pos: 5.0us il
AR DR, Watehd f __ ForHelp, press F1

CG1100 ]Dutm]

| Arming

AWE Input i Trace ] Drawing

General ] Settings ]
Sample rate: | 80 M5/ '1 ~ Timebase——— [ Channel Ma, Duration | Equation
it Al ! 100 5/d 1| B0 e (R -ET2/
[ Tot. Ext Triggered Eont\nuous = 2
| | - ampl 100 = ottestpg o =
o se0_ # CETI0 ] e I CG1100:YT1 B Ao Chot |

At this stage, if you click Yes, you will enter the graphical editor but will not be able to
use any of itsfeatures. You must see afew Nodes on the waveform to commence the
editing process. A node is a point on the trace surrounded by a square.

A
A
— —{]
BOUNDARY BOUNMOARY
NODE MODE

The figure above shows a sel ected segment to be edited. Note that the edited segment
shows three nodes. The end points of the segment are the boundary nodes. The middle
node is the one that has been created (node creation to be explained later) or isan
already existing node. The middle node is termed as the control node. The control node
will be used to modify the selected line segment.
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RN L S
O— v —0
BOUMDOARY CONTROL BOUNDARY
NOOE NODE NODE

Note that the control node is shown with two orthogonal lines with arrows at the end.
The mouse pointer changes shape to the one shown above when this node is selected for
editing.

Y ou can select a segment with just the boundary nodes and then create the control node
anywhere within the segment OR you can select two segments with the middle node as
the control node.

The important point to remember is that we must have three nodes within a selected
signal segment to modify the segment.

When cursor is placed on a node to be selected for editing, it changes into a four way
arrow as +

8 Expand the time base by clicking _ Keep redisplaying the portion of the signal to
be edited by using GageScope”® display’s horizontal scroll bar every time you adjust the
time base. The display below shows an expanded view of the gaussian pulse:

4 GageScope [Professional edition) LECILI ”
|EDEie view Captue Iook Window Help =8| x|
BHE S E=22 0|k QE ENS

!fwnbufdt fea S | 14 sl [

I e 5 HEmE

- Infio Wigw —-|x| |

Name ! Value ]

Arming Timebase: 105 B M.Pos: 5.0us |8 [
Bl watch1 / __ FarHelp, press F1 1

cmwu]outmj General ] Seltings ] A Input I Trace ] Drawing l
Sample tate: [ BOMS/s = - Timebase——— [ Channe| Na... Duralion_| Equation
e 10 5/d Chit i 7e00 e -5/
[t Ent] || Triggered | Eontinuous Zr ann 2
| 1 T == | N epl (2 [100 = Offsetzifd =
f 5500 & CE1100 Tl eesonvTl B CGI00:YT1 B A A Chm |

9  After expanding the time base and redisplaying the signal as shown above, make
another attempt to launch the graphical editor.

Right click on the zero reference line. The cursor will change shape and the window
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display context menu will appear. Double click on Edit to launch the graphical editor.
One of the following will happen:

If the trace is still too dense, the GageScope® warning window will reappear.
Thisindicates that the time base has not been expanded enough for the editor
to function.

In such acase, click No. You will get back to the expanded display. Click on
the time base expand button, , to expand the time base even further.
Try launching the graphical editor again by right clicking on the zero
reference line and selecting Edit from the drop down menu.

If the time base is proper for the editor to function, you will see the following
display:

[ GageScope (Professional edition) [_[5]x]

| B Eie view Captre Tooks Window Help 15|

| Arming Timebase: 105 | M.Pos: 5.0us |8

AR TR watch £ _ For Help, press F1
EGHDD]Dutmj General ] Settings ] BT | nput I Tiace ] Diaving 1
Sample rate: - i Timebase — m
e ‘ ]
[int Est| || Triggered | [Fontnuous | and now cannot be modifed except
| || [Burst ]M :i | == — by uszing Edit again.
ff el (* CG1100 Ta]  CeeniovTl | CG1100:¥T1 B Al o ChOl ]—

10 Notethat the trace is now divided into four segments and hence there are five nodes
shown on the trace. You can select any segment for editing purposes. Since the

displayed portion of the waveform shows the nodes, it implies that we are now ready for
graphical editing.

To start editing the displayed portion of the waveform, you can either use the existing

Nodes or create new Nodes.
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Using the Existing Nodes

Place the cursor on any portion of the waveform. The cursor changes from an arrow to

be aplussign +. This shows that a point on the trace has been selected, as depicted in
the figure below:

4 GageScope [Professional edition) HEE
E File “iew Capture Tools Window Help _,Jﬁjjﬁ

- Infn Wiews -
Name ] Value

[ATETET, wateht /£

Arming

Timebage: 10 5 w

 For Help, press F1

CG1100 ]Dut D1j General ] Settings ] A Input l Trace ] Drawing
Sample rate: | Timebase Channel M
5 LU T ‘W n il ey s smmpeinia
[ Tngger——— -~ tode - : il using the fieehand Edit command
| Int. |_Ext Triggered E ontinuous : ] 5 ] and now cannot be modified except
Bt | [0 = 1 Al by using Edit again
Z C58500 "? CGi1100 Ted CSESO0YT1 & CE1100:¥T1 S Al A5 ChM ]

Move the hairline cursor closer to aNode. You do not have to move along the trace. You
can go directly to the Node.

Once you are in the neighborhood of a Node, you will notice that the hairline cursor
changes into a four-way arrow, -+. Thissignifiesthat this particular node is now a
control node and can be used to alter the trace. The figure below shows the trace with
the control node:
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Ed GageScope [Professional edition]

[_[5]x]

[ File View Captwre Tooks ‘Wwindow Help 181 x|
'EH &
2 - Infa Yiew =
Hame I Yalue
Arming Timebase: 105 [ M.Pos: 5.0us |
TR, watent __ ForHelp. press F1

CG1100 ]Dutm]

Sample rate: | B0 M5/

General

~ Timebase

Sattings I

Charnel Na.

AWE Input ] Trace ] Drawing

This channel has been modified

Trigger Mode 10 5/d Chm G 4

I9gE a the freehand E dit command

[ Tnt. Est Trigaered | [Continuous | 7 ‘ and now cannat be modified except
i ‘ = :I B by using Edit again.

g CSER00TT B CG1100:YT1

5 Al 7 Chol ]

o CSeS00 # CG1100

To move the control node, click the left mouse button once. This action activates the
four-way arrow and now we are ready for editing. Pressthe left mouse button again and
move the cursor as desired. Since we wish to make a gaussian pulse, non-gaussian, we
will move the peak point to the left as shown in the figure below:

[_[5]x]
=181x|

Ed GageScope [Professional edition]
B File View Capture Tools Window Help

B &
1z
I Value J

- Infio Yigw

Hame

REEEEEEEE NREEE

:I\\\fllll!l

Arming

([ATETET, wateht

_ ForHelp, press F1

Timebase: 105 [ M.Pos: 5.0us |

|\i|\|\¢|\||_

troa o

CG1100 ]Dutml

Sample rate: | B0 M5/

General

~ Timebase

I Settings ]

Charnel Na.

ChO1

AWE Input ] Trace ] Drawing

This channel has been modified

Tiigger Mode | 105/ v e
[ Tot. Ext Triggered | [Continuous I S ‘ and now cannat be modified except
i j E :I A - by using Edit again.

o CSES00 # CG1100

g CEER00TT B CG1100:YTH

5 A 7 Chol
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14

Observe that the peak has been shifted to the left making the pulse non-gaussian.

Note that the procedure employed in the drag and drop editing process, is the Cubic
Spline Interpolation, which has been selected as a default. The Cubic Spline
interpolation procedure works on fitting a cubic polynomial within a selected interval.
In the example above, the selected interval isthe interval between the two nodes:. the
nodes on the left and right of the control nodes define the left and right boundaries of
the selected portion of the waveform. When the user moves the control node, the editor
fits a cubic curve in between the two boundary nodes. This curve passes through the
selected node as well as the two boundary nodes.

You can also select the straight line interpolation procedure too by selecting Sraight
from the interpolation submenu. Whilein the Edit mode, right click on any portion of
the display. You will see following context menu:

[dewimath chatmel.,
Laad(Ehatmel,. [t

Sange lnaces

v Grid
v Zero Line
v Trigger Line

v Left Bar
v Status Bar

Color »

Full Screen

i
[Capy
Easte

Interpolation »

Note that Cut, Copy, and Paste operations are not avail able since the portion of the
waveform to be edited for cut and paste operations has not been selected as yet. These
items will be available for use whenever a portion of waveform is selected by placing
the cursors on the trace for editing. The cutting, pasting and copying procedure has
been outlined in the section to follow.

15 Select Inter polation to view the submenu as follows:

| nterpalation 3 & Spline
Straight

Spline is shown as the default interpolation option.
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Select Straight option in the menu above. This option connects the three nodes, the

control node, and the two boundary nodes, by straight lines as shown below:

] GageScope [Professional edition) HEE
‘ElEi\e View Capture Tools Window Help

e

- Infa Yiew
J Yalue

Hame

Ch

i._ (RS NPT, (R TR DTN TERE VT MO

| Arming

Timebase: 105 [l M.Pos: 5.0us NI
HIATETET, watehi,  For Help, press F1
CG1100 ]Dul 01] General l Settings ] AWE Input ] Tiace j Draving
Sample rate; j Timebase Channel N
: gous/s_g T s This channel has been modiied
Trigger | Mode— 1 ; using the freehand E dit command
| Int. Eat Triggered E ontinuous = I A ] and now cannot be modified except
| Bus [8 = | L by using Edit again.
Z 58500 ¢ CG1100 e CSES00YTT B CG1100:YTH S5 Al 45 ChDl
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Creating New Nodes

New nodes can be created with absolute ease in the Graphical waveform editor. Newly
created nodes impart user extreme flexibility to reshape the waveform arbitrarily.

Follow steps 1-9 to get to the following displayed waveform in GageScope:

|B Fie view Captue Tools Window Help =18x]

Iit4

- Infin Wiews -
Name ] Value

L L P U s S P G

IR RN SRR RRRNE " RRRRAREE! INRRETRNRE|

Timebase: 105 [ M.Pos: 5.0us i
FATETE T watent 7 For Help, press F1

Arming

CG1100 lDut o General | Seltings | A4/ Input ] Trace | Draving
Samplerate: | BOMS/s = - Timehase- | | Ch | Ma...
- ik Sd 5] T a”” ﬂ This channel has been madiied
rigger el - B using the fieehand Edit command
| it Ext Triggered | [Eontinuous S ] A ] and now cannct be modified except
| — ] :i L . -5 b uzing Edit again,
Z CS8500 ¢ CG1100 g C5B500YT1 E CG1100:YT1 A Al A5 ChDl ]

Move the cursor to the desired location on a selected portion of the waveform. Thisis
the location where you wish to create a new node. You will note that the cursor changes

shapeto be aplussign +.
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Ed GageScope [Professional edition] [

Efi\e View Capture Tools MWindow Help _JS]EJ
s H & -
- Inf Yieur
Hame J Yalue
Arming Timebase: 105 [ M.Pos: 5.0us |
0 I I _ ForHelp, press F1
CE1100 ]Dut o General ] Sellings | AW/G Input ] Tiace | Draing
Sample rate: [ B0 Ms/s = - Timebass Channel Na.
Ti M Z 105/d S , This channel has been modified
kel el | using the freehand E dit command
[ Int Ext Triggered EGI’VUNUOUS I 1 ‘ and now cannot be modified except
Bust| [0 = = by using Edit agair
Z C58500 g CG1100 ed  CSES00TT B CG1100:YTH S5 Al S5 ChDl ]

Double click on the selected point and the cursor changes shape to look like .

£ GageScope [Professional edition) | _[5]
ElEi\e View Capture Tools Window Help = ﬁlj)_q:

Ch

Arming Timebase: 105 [ M.Pos: 5.0us [

HIATETET, watehn,  For Help, press F1
CG1100 ]Dul 01] General I Settings l AWE Input ] Tiace ] Draving
Sample rate: j Timebase Channel N
o S0tic/s T am r il b
Trgger | Mode- Les using the freehand E dit command
| Int Ext Triggerad P ‘ohtinuous “ I 4 and now cannot be modified except
Bust | [0 = L by using Exit sgain
o o0 & CG1100 T CSEEOOYT] B CGTI00:YTH 5o Al A Chol ]

At thisjuncture, you have created a new node at thislocation. To view the newly created
node, move the cursor away. You will see the following:
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4 GageScope [Professional edition) HE

|[E Fie View Captue Tool: Window Help _l&| x|

lwH| S a3 aa|En e
o

Infa View
Name ! Value

S e -a-.-@—.-._» . {-\-»—l-\ﬁ‘i S

ChO1

£

. Arming Timebase: 105 B M.Pos: 5.0us 8 [
L, Watch / __ FarHelp, press F1 0

CG1100 lgut mj General ] Seltings j WG Input l Trace ] Drawing
Samplerate: | BOMS/s = [ Timehase | Ch | Ma...

e e Sd = TR o a”” I, This channel has been madiied
[T fagsr i rtakekel= = e using the fizshand Edit command

| iInt. | Ext Triggered | [Eontiruous ; J e ] and now cannot be modified except

b uzing Edit again,

| Bust| [0 =
Z C58500 ¢ CG1100 g‘- C58500:YTT E CG1100:YT1 O Al A Ehﬂ]]

You can now use this new node to edit the selected portion of the trace.

Deleting Existing Nodes

21 Existing nodes can be deleted by simply double clicking on the Node.

Follow steps 1-9 to get to the following displayed waveform in GageScope:
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Ed GageScope [Professional edition] =

B File View Captwre Tooks Window Help =
- Infio Yigw
Hame I Value
Node to be
removed
Arming Timebase: 105 [ M.Pos: 5.0us |
TR, watem £ _ ForHelp, press F1
CE1100 ]Dut o General ] Sallings | AWG Input ] Tiace | Draving
Sample rate: [ B0 Ms/s = - Timebass Channel Na.
Ti M Z 10 54 V] e This channel has been modified
figger et | using the freehand E dit command
[ Tnt. Ext Trigaered | [Continuous | o ‘ and now cannat be modified except
Burst J :i - =L by using Edit again.
? C58500 e CG1100 g C58E00TT E CG1100:¥YT1 A, Al A, Chl J

Move the cursor to the node that you wish to delete. We have selected the middle node
to be deleted.

Move the cursor to the desired node. The cursor changes to be a four-way arrow.

] GageScope [Professional edition) HEE

ElEi\e View Capture Tools ‘Window Help = 5]5}
v W &

Hame
A e ._‘.._q:-a_.. P S RN S N S
Arming Timebase: 105 | M.Pos: 5.0us |
HIETETET, wateht, For Help, press F1
CG1100 ]Dul 01 ] General I Settings I AWE Input ] Tiace ] Draving
Sample rate: j BOMS/s T Tinebase Channel Na
Zi i 0S A i This channel has been modfied
5 a using the freehand E dit command
[int. Eat| || Triogered | [Eortnuous | and riow cannot be modified except
Burst ‘ 7 :| = by using Edit again

Z C5B500 ,@ CG1100 ted  CSESO0YTT B CG1100:YTH o2 Al A Chd
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Double click to remove the selected node.

Ed GageScope [Profes:

E File “iew Capture Tools Window Help =18

“Infn Yiew:
Name ] Value

Arming Timebase: 105 | M_Pos: 5.0us ||

[ETET watent  For Help, press F1
CG1100 ]Dut | General ] Settings ] G Input ] ETaeE ] R
Samplerate: | BOMS/s v [ Timebase Charnel MNa.
£ 10 52d EHoi This channel has been modiied
~ Trigger— — Mode— L ol using the fieehand Edit command
JInt  Ext Triggered E anlivuous 7ol ] 3 and now cannot be modified except
Burst ] :j ~ by using Edit again

Z C58500 *@ ceiio0 Ted CSESO0YT1 & CE1100:YTH S Al A Ch
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Cut, Copy and Paste Features

These features are avail able to the user whenever the desired portion of the waveformis
selected using the cursors provided in GageScope® software.

Cut and Paste Operations

The example below illustrates how the Cut and Paste features work within the GageScope®
software.

Before carrying out example below, make sure that GageScope® display is configured as

follows:

] GageScope [Professional edition) HEE
EEi\e View Capture Tools ‘Window Help _}51!35}
BHEH S 2>
lfee A i oo O [0t
' - Inf Yieu-

Hame J Yalue
1T T B lrimebase: 100 S M.Pos: 0.0 51
AT watent, " ForHelp, press F1
CGHDU]Dulm] General I Settings ]
Sample rate; ]SU MS/s | ™ Timebase
7 Trioger——— - ok - |
| int Ext Triggered ﬁﬂntmuﬂus /-\_/] r\f\;\)l
| Bust ] [0 = p 8 B
o 56500 * CG1100 ol C5ER00YT1 &Y CG1100:YT1

Note that the Channel control area in the lower right corner of the GageScope® display
appears blank. Thisis because no arbitrary waveform generator related signal has yet
been created or loaded. Also note that the CG1100 tabs in the System control and
display controls have been selected and the CG1100 related display window is shown
maximized.

Open thefiletitled 5 Flavor s.egg by carrying out the steps as follows:

Click File--> New --> Generator --> Equation. The New dialog box opens:
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Hew I

}[Xm Duration | Equation

B Predefined 1

ﬁ Standard

Load | Save |

Ampl iz} [100 j Oftsst (25 [0 j

ak. I Cancel |

3 Click Load. Thefile Open dialog box appears:

Open —— @H|

Laok jh: I 3 &WwG Equations j gl

o larentziar. egg smoath chir
am.eqq noize. eqg zquare 25%
arbl.eqg ningdown, eqg zquare.egg
chirp.egg zighum and mod.egg zum aof 5 zir
envelope.egg zin.eqg tah.eqq
gauszian.eqg zinc.eqg triangle [ran
1] | L

File: name: |5 flavars Open I
Files of type: IEquatiu:un for GageScope Generator [*.egg) j Cancel |

4 By default, the contents of the AWG Equations folder appear in the file Open dialog
box as shown in the above.

Select the file named 5 flavor s.egg. The name of the selected file appearsin the File
name text box. Click Open. The New dialog box appears again:
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Hew
Y Channel @ Faratneter fML.IlnaI\,rsis ﬂ@eneratnr ‘
f[x] E quation Diuration | E quation
Er Predefined 1] £00 Ceill 2qr 1)
[ Standard 2| 300 sin(# /48] 25
3] AL[1200] | 25
4| To [1400] B0
_ 5| To [1600] 25
B

Save ‘

Ampl (] {100

ﬂ Oifset %1 [0 —j

]

Cancel ‘

Note that the right hand portion of the New dialog box shows the exact composition of

the signal to be displayed in GageScope. The signal certainly contains 5 types of

waveforms.

Click OK to load the signal. GageScope® will display the signal as follows:

4 GageScope [Professional edition)

|® e view Coptue Tooks Window Help

BHE s H AR

e fa foa S 0 q
- Infn Wiew =l

Arming

Al |xEns

M B
=18l x]

Timebase: 200 S| M.Pos: 10.0us {8
R Watoh £ _ For Help, press F1

Emmn]nmm] General ] Sattings ] WG Input ] Trace ] Drawing ]
Samplerate: [BoMs/s v  Timebase- Charnel Na... [ [Duation [Equation -]
L et : e Celsalt ||
[Tt Ext Triggered | [Eontinuous ~_ [ 2| 300 sin(x /45" 25 -
‘ Bua| [ i - Ampl(zr[100 =] Oftsmtizp [0 =
f CS8500 * CG1100 T CSOB00VT1 = CG1100:YT1 oS5 Al 2 ChOl ]

In case the signal does not appear exactly the same as in the figure above, you may have
to align the trigger to the left and compress the timebase to make the signal match the
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one shown above.

Click the left trigger align Ilcon| [+ to align the trigger to the left. Click on the timebase
expansion " _. or compression A% puttonsin the display control areato adjust to
the timebase to exactly match the display settings as shown in the figure above.

The next step isto invoke the Edit Mode. In order to achieve this end, place the cursor
onthe signal zero reference line. The cursor will turn into a move pointer.

Right click to view the context menu:

E File Wiew Capture Tools ‘Window Help ,‘-_]_E.L’g

R &G u=BIHA|LT 1A |ENS
([ Mx for foo 3 | 160 B DM o A S O [
Name [valve | R . -
Save Channel...
Hide
Send To 3
Delete Channel
ver [
Reference Lines
Calor.
Arming = M_Pos: 10.0us
Ao, watent Far Help, press |__Edt
Emwuulnutm General ] Sieftings ] AWG Input l Trace ] Drawiing
Samplerate: [ B0 msss = [ Timebase- | | Channel Ma... Duralion_] Equation -
Trigger Mode 200 5/d ChO1 1] &00 Ceil (% 1]
Jirt” Ext] | Triggered | [Eontinious /—\J] 2| 300 sin(%/45)" 25 =
| Bust | [ = Arpl G2 [100° =] Offset(zkfo0 =]
Z CSE500  4# CG1100 Bed  CSES00YT1 | CE1100:¥T1 CET I:h[l1]

Note that Edit isthe last option in the context menu. Click Edit to enter the graphical
editing mode. The following dialog box appears:

GageScope Ed

/1N

Only limited Edit mode iz allowed far the current timebase,
The masimum timebaze to enter Edit mode i 100 nzdd.
Froceed 7

This message informs you that the current timebase settings allow limited editing
features. This means that you may have to expand the timebase to be able to utilize full
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editing capabilities. Since the timebase settings are frozen in the Edit mode, you will
have to click No to go back to the non-edit mode and expand the timebase by clicking
on “~_ button in the display control. After having expanded the timebase, you can
again attempt to launch the graphical editor by clicking Edit in the windows context
menu. Thisis an iterative procedure and we do not want to embark on this route.

8  We have opted to select Yes. The waveform graphical editing mode is now invoked. You
will view the original waveform.

At this stage, click one after the other on the left #5 , and right cursor #3 ,iconsin
the tool bar. The GageScope”® display will show both the cursors at default locations:

Ed GageScope [Professional edition] [_[a]=]
| B fie view Coptre Toos indow Help =lEix]

‘ﬁ = =]

- Infin Wi -

Hame ] Value

| Arming Timebase: 200 S M.Pos: 10.0us §°0
B, Watch / __ ForHelp, press F1

CGHDU]Dutm] General ] Settings ] AWG Irput i Trace ] Dravifg 1

Sample rate: ] 80 M5/ '1 - Timebase | | Channel Ma. . o
Ti Mod 200 5/d [v] Chal Thls channel has heelj modified
rager et | e using the freehand E dit command
[ Tot. Ext Triggered Eont\nuous ] and now cannot be modified except
5 = = . by using Edit again.
| | _Burst 1 g
Z C58500 e CG1100 gm. CE8E00TT E CG1100:¥YT1 A Al A, Chl ]

9  Place the mouse pointer anywhere on the left cursor. The mouse pointer will change
shape to a move pointer. Hold down the left mouse button and drag the move pointer.
The cursor will drag with the pointer. Rel ease the left mouse button at the starting
location of the waveform to be edited. Follow the same procedure for the right cursor.

In this example, we have decided to cut out the sine portion of the trace. This portion
will beinserted in between the last part of the trace.
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[E GageScope (Professional edition) [_[=]x]

JRED|

B Fie View Captue ook Window Help

= )

- Info Yiew =

[T Timebase: 200 SHM_Pos: 10.0us
AT, watent / . For Help. press F1

EEHDD]Dutmj General ] Setings |

Samplerate: [B0MS/: ¥ Timebase
Triger Mods 200 5/d Chol
[ it Ext Triggered | [Cantinucus ) E‘

Bust| [0 = '

AW Input ] Trace ] Drawing

This channel has been madifisd
using the fieshand Edit command
and now cannat be medified except
by using Edit again.

] Com0vTl B CGI00:YT

Z 58500 @ CG1100

Ay Chot |

You can observe that the sine portion of the signal has been selected.

Right click anywhere on the display (except the zero reference line). You will see the

display context menu as follows:

4 GageScope [Professional edition] [_[=]=]
B Fle View Captue Tooks Window Help ==l x|

W | @ |18 = ]

Inf Yiew —— x|

Arming

AR wateht £ _ ForHelp. press F1

Timebase: 200 Sl M.Pos: 10.0us

v Grid
v Zeto Line
B ~ Trioger Line

 Left Bar
 Status Bar

Colar
Ful Sereen

Cut
Copy

cmmn}nutm] General ‘ Seltings ]

Samplerate: [ 60MS/s Timebase Ch
Trigger——— - Mode
[Tt Est] || Triggered | [Eortinuous -~ I:‘

| But | [T = =

AWE Input ] Trace ] Diawing

This channel has baen modifisd
using the freshand Edit command
and now cannot be modified except
by using Edit again.

Z 58500 4? CG1100 g CSE500YTT & CG1100:YT1

|

The Cut and Copy commands are grouped together at the bottom of this window.

Double click on Cut to select and execute the command. You will see that the selected
portion of the signal has been removed from the display and both left and right cursors
collapsed to show a single cursor. You must understand that both cursors exist as
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separate entities. It's just that they seem to be one.

[ File View Coptue Took Window Help S

~Infa Yiew =l

Arming Timebase: 200 S M_Pos: 10.0us
1}, wateht / _ For Help, press F1

Emmn]nmm] General ] Sattings ] WG Input ] Trace ] Drawing ]
Samplerate: [B0Ms/s ¥  Timebase- Channel Na

This channel has been modified
Trigger——— - Mode” 1 200544 1 usin
e @ the freehand Edit command
[int Ext Trigered [Ennunuuus ) m and now cannat be modified except
Bl 0 L - by using Edit again,

f 5Bl g# CET100 T Coms00vTl  f| CE1100:YT 5 A oo thol |

Hide the right cursor by clicking on the respective icon &5 in the toolbar.

[ GageScope [Professional edition) [_[5]
|| B e view Coptwe Tock Window Help =18

figus izlxl

FXUTT IR Timebase: 200 Sl M.Pos: 10.0us
SATETET, waten1 £  ForHelp. press F1

cmmn]nmm] General ] Settings ] WG Input ] Trace ] Drawing
Sample rate: | BOMS/: ¥ Timebase
. e This channel has been modfied

Trigger Mode 200 5/d 1 e i
q the fieshand Edit command
[t Ext Triggered | Eorfiruaws D | and naw cannat be modiied except
5 = | by using Edit again
urst

f CSE00 y# CG1100 ] Comonvil | CGI100:YT1 oA Chol |

Observe that the sine portion of the signal has been removed. The portion to the right of
the cut part has moved to the left to glue with the left part of the signal.

Note that the right cursor icon appears enabled in the toolbar.
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13 Place the mouse pointer on the left cursor, hold down the left mouse button, and drag
the cursor to the desired insertion point on the displayed waveform. Release the | eft
mouse button. You will see the following display with the left cursor positioned at the

14

desired insertion point:

[E GageScope (Professional edition) [_[=]x]

B Eie view Coptue Took window Help

o | RETIN.)

. Arming

Timebase: 200 Sl M_Pos: 10.0us

ALATETET, watcha /f _ ForHelp. press Pl

1

CG1100 ]Dutmj

Samplerate: | 80MS/s ¥

Tiigger
I

- Mode
It Est Triggered | [Continuou
Bust| [0 =

General ] Setings |

Ui
200 574 hot

AW Input I Trace ] Drawing

This channel has been madifisd
using the fieshand Edit command
and now cannat be medified except
by using Edit again.

Z 58500 @ CG1100

] Com0vTl B CGI00:YT

Ay Chot |

Note that the insertion point has been arbitrarily selected. If you wish, you can select

any other paste location.

Right click anywhere within the display window. The display context window will

appear again as shown below:
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[£4 GageScope (Professional edition) [_[=]=]

& File View Captue Tools Window Help

[ ® & |2

- I Yiew = 1=

. - o
w Zero Ling
IS Trigger Line

w LeftBar
 Stalus Bar

Color

Full Sereen

[T watewt /7 ForHelp. pressFi

General ‘ Seltings l

Channel Na.

CG1100 ]Dutm]

Samplerate: | 80MS/s Timebase
Trigger— 1 Mode: 200 5/d

[int. Est Triggered [Eunnnunus

AWE Input ] Trace ] Drawing

This channel has baen modiisd
using the freshand Edit command
and now cannat be modified ercept
by using Edit again.

? 58500 ‘? CG1100 Q CSEE00YTT & CG1100:YT1

|

Make sure that you do not right click on the zero reference line. Right clicking on the
zero reference line brings up the channel context menu.

You can see that the Cut and Copy commands have been disabled. Only the Paste
command is shown enabled at the bottom of the display context menu.

Double click on Paste to insert the cut portion of the trace. The modified signal will be
shown as follows:

4 GageScope (Professional edition) HE

[ File View Coptue Took Window Help S

s m 3|esass

~Infa Yiew =l

Name

':- i '.] =

Arming Timebase: 200 S M_Pos: 10.0us
wateh1 / _ For Help, press F1

=]

i

CG1100 ]nmm]

Sample rate: | BOMS/s  w

~Trigger— [~ Mode-

[int Ext Trigered [Ennunuuus [
Burst =

General I Settings ]

~ Timehase-

o) |

Channel Na...
P

WG Input ] Trace ] Drawing

This channel has been modified
using the fieehand Edit cammand
and now cannat be modiisd except
by using Edit again,

£ o 2 canioo

W] ComsonvT

= CE100:¥T1

a5 Al o ChiOl
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Hide the cursor by clicking on the left cursor button & in the toolbar:

4 GageScope (Professional edition] [_[=]=]
[ Fie Yiew Coptue Tooks Window Help _1& x|
w W & |la

- Infa Yiew =

Arming Timebase: 200 S M_Pos: 10 Dus
B\ Watch1 £ __ForHelp, press F1

EEHEIEI]EIutEﬂj General ] Sattings ] AW Input ] Trace ] Drawing ]
Samplerate: [80MS/s ¥ il s Channel Na.
s T e This channel has besn mocified
~ Trigger - Mode | chol
o using the frechand Edit command
[t [Ext Triggered | [Eortinuous ~_ ] andd now cannot be modified except
B 0= : : by using Edit again.

# CSH500_ 4@ CE1100 B CSeS00YTT R CET100:YT1 S5 Al 9 ChOl l

You will note that while in the edit mode, most of the functionality in GageScope®
remains disabled.

Click on the channel 1 tab in the bottom of the Channel Contral. Click on the AWG
Input tab to bring it to front. The AWG Input property page will appear and is shown
asfollows;

SG |nput i Trace l Dirawinig

Thiz channel has been modified
uzing the freehand Edit cormmand
and now cannot be modified except
by uizing E dit again.

B Ehl]1]

Channel 1 (Ch 01) contains the signal you have just modified. In order to get back to
the normal functionality, you will have to leave the Edit Mode.

Click on the File menu in the menu bar. The File menu will be displayed:
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Birle=

. [k +E

(BT

b= = e el
el [t

Note that the Save Setup, Load Setup, New, and Load Channel commands have been
disabled. These will be re-enabled once you leave the Edit mode.

19 Click on Capturein the main menu. The Capture menu will appear:

— o IE=Rs]lrle ikl
Gt ([
[t

e G 9 . — -
My Foree [Tger CirlF

Fadl I Eifkess

Note that the entire Capture menu has been disabled. These features are not needed
while editing of signalsisin progress.

20 Click on Toolsin the main menu bar. The Tools menu will appear:

Lo S
aveEpl apEEsk

Note once again that the entire menu has been disabled since these functions are not
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21

22

required when editing of awaveformisin progress.

Click on Windows in the main menu bar. The Windows menu will appear:

E e EEn]ay

R Cascade
E Tile Horizontally
[T Tile Wertically

1 CS8500:YT1
v 20GE11004TY

You can see that the New Display command is disabled. While in the edit mode, you are
not allowed to create another signal. In other words, only one signal can be modified at
atime,

We have finished editing the waveform and now must exit the Edit Mode. In order to
do so, move the mouse pointer to the zero reference line. The mouse pointer will turn
into amove pointer. Right click on the zero reference line of the waveform. The zero
reference context window will appear asfollows:

Save Channel...
Hide

Send To »

Inwert
Reference Lines
Caolor...

w Edit

The check mark indicates that the Edit Mode isin force. Double click on Edit. This will
take GageScope® out of the Edit Mode. You will note that the functions that were
disabled will now be restored to their original settings.
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Copy and Paste Operations
The example below illustrates how the Copy and Paste features work within the GageScope®
software.

1 Openthefiletitled Lorentzian.egg by carrying out the steps as follows:

Click File--> New --> Generator --> Equation. The New dialog box opens:

New

w Duration | E quation

' Predefined 1
7 Standard

Load | Save |

Ampli 100 = ofsetizp [0 =

Ok, I Cancel |

2 Click Load. Thefile Open dialog box appears:

open g |
Look. jh: IEAWG E quations j gl

5 flavors.eqg o srmaoth chin
@ am.egg noize.eqq @ zquare 20%
arbl egg @ ringdown.eqg zquUare. egg
@ chirp.egg zighur and mod.eag zum of B s
envelope.eqg zin.eqgq tan.eqg

gauszian.egg @ zinc.egg tnangle [ran
1] | 1=

File name: IIDrentzian.egg Open I
Files of type: IEquatinn for GageScope Generator [*.egqg) j Cancel |

B-208 Tutorials



3 By default, the contents of the AWG Equations folder appear in the file Open dialog
box as shown above.

Select the file named L orentzian.egg. The name of the selected file appearsin the File
name text box. Click Open. The New dialog box appears again:

New [ x| I
s Channgl l [Z Pararmeter | A pnalysis & Generator I
i) Equation Duration | Equation
EEr- Predefined 1] 1600 24 [eail [%-100)72 + 10
- Standard 2

; Save |

Ampl 2 [100 j Dffset (%) [0 j

0k I Cancel |

Note that the right hand portion of the New dialog box shows the exact composition of
the signal to be displayed in GageScope.

4 Click OK to load the signal. GageScope® will display the signal as follows:
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[ GageScope [Professional edition) [_[5]

|EI File Wiew Captue Tock Window Help _15] %]
[eMelzsBss Ak F Ij@aasAa=
.lfs‘wj'd« fia G % | =
E Iy I
Hame Val

Arming Timebase: 50 5 M Pos: 2 5us [l
BT, watent £ _ ForHelp. press F1

cmmn]nmm] General ] Settings ] WG Input i Trace ] Drawing ]
Samplerate: [ooMS/: v Timebase | [ Channel Na, Duration_| Equation
Trigger | Mode 50 5/d 1 1600 R/ sal(£- 100172+
| int [Ext Triggered | Eonfinuous ~Ll e 2
| T = i i ampl 2 100 =] omeetpr[0 =]
o CSes00_ 4® CG1100 o] Coms0nvTl [ CETI00:YTI A Al o Chol ]

In case the signal does not appear exactly the same as in the figure above, you may have
to align the trigger to the left and compress the timebase to make the signal match the
one shown above.

the timebase to exactly match the display settings as shown in the figure above.

5 Thenext step isto invoke the Edit Mode. In order to achieve this end, place the cursor
on the signal zero reference line. The cursor will turn into a move pointer.

Right click to view the context menu:

Save Channel...
Hide

Send To 4
Delete Channel

et
RBeference Lines
Colar. ..

Edit

6 Notethat Edit isthe last option in the context menu. Click Edit to enter the graphical
editing mode. The following dialog box appears:
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GageScope

J;" \ Only lirmited E dit mode iz allowed for the current timebasze.
{ !  The maximum timebase to enter Edit mode iz 100 nsdd,

Procesd ¢

Choosing Yes will invoke the graphical editor.

We have aready discussed the implications of limited Edit mode capabilitiesin the
previous section.

Click Yes. The waveform graphical editing mode is now invoked.

Following the procedure given in the previous section, select the portion of the trace to
be copied. Thisis achieved by positioning the cursors at the desired locations on the
trace. The display below shows one such selection:

[E GageScope (Professional edition) [_[=]x]
B Eile view Captue Iools Window Help =18 x|

oo @] |12+ B

- Info Yiew——_1x

VTN Timebase: 505 | M_Pos: 2 5us
EAED Watch / . For Help. press F1

EEHDD]Dutmj General ] Settings ] AW Input ] Trace ] Drawing ]
Samplerate: | 80 MG/ ¥ Timebase 1
= . STd e This chanrel has been madiied
rigger 1455 sl using the fiechand Edit command
| Int. | Ext Triggered | [Cantinucus o v and now cannot be madified except
B f—‘-—-a 2 by using Edit again.
st | [0 s
f C59500 4 CG1100 ] C58500vT1 B CG1100:YT1 55 Al A ChOl ]

Observe that we have selected the middle portion of the signal to be copied.

Right click anywhere on the display (except the zero reference line). You will see the
display context menu. Click on Copy. The screen will appear the same but the selected
portion of the trace will be copied to the memory buffer:
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[ GageScope [Professional edition) [_[5]

| fie view Copture Tock window Help

wHEH &

Indn Wiz

Arming

A[ATETET, wateh1 / | For Help, press F1

Timebase: 50 5 M_Pos: 2 5us

e

CG1100 ]nm o

Samplsrate: | BOMS/s =

Trigger Mods

|t Ext Triggered | Eonfinuous
Bust | [0 =

General ] Setings |

Tinebase
50 5/d Chot

WG Input ] Trace ] Drawing

This channel has been modiisd
using the fieshand Edit command
and naw cannat be modiied except
by using Edit again

Z CEE500 ‘? C&1100

T ComsonvTl  fe CRU00:YTI

oA Chol |

Hide the right cursor by clicking on the respectiveicon &5 in the toolbar. After hiding

theright cursor, drag the left cursor to place it at the insertion point on the trace.

Next, right click anywhere on the display except the zero reference line. The reference
context menu will appear:

£ GageScope (Professional edition)

& File View Captue Tools Window Help

"‘"‘; H @B g6 x|

- I Yiew = 1=

Arming

Timebase: 50 S | M.Pos: 2.5us N1

[T watewt /7 ForHelp. pressFi

- MEE
=8|

v Grid
w Zeio Line
v Trigger Line

w Left Bar
 Status Bar

Color

Ful Soreen

Paste

CG1100 ]Dutm]

Samplerate: | 80 MS/s ¥

Trigger— Hode

[int.  Est Triggered [Eunnnunus
Burst =

General ‘ Seltings |

Timebase | [ Channel Na.

50 5/d
| 505/d_|

AW nput ] Trace ] Drawing

Thiz chatinel has been modified
using the freehand Edit command
and now cannot be modified sxcapt
by using Edit again.

# oEl0_# Ce1100

You can see that the Cut and Copy commands have been disabled. Only the Paste
command is shown enabled at the bottom of the display context menu.

Q CSES00TT & CG1100:YT1

% A o chol |
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Double click on Paste. The copied portion of the trace will be pasted at the cursor
location as shown below:

4 GageScope (Professional edition) [_[=]=]

[BFie Yiew Coptue Tooks Window Help _1& x|
o M 2= 808 Al

- Infa Yiew =l

Arming Timebase: 60 § M_Pos: 2 bus 193 5
T[T, waten  ForHelp, press F1

EEHEIEI]EIutEﬂj General } Sattings ] AW Input ] Trace ] Drawing
Samplerate: [somss v Timebase
i d5ial T e This channel has besn mocified
Trigger Hode using the freshand Edit command
[t [Ext Triggered | [Eortinuous } . and now cannat be modified except
Bust| |7 = — by using Edit again.
# CSH500_ 4@ CE1100 ] 0oy | CG1100:YT1 % A % Cho |

The part of the trace copied is again pasted at the end of the signal. Hide the left cursor
by clicking on the left cursor button in the toolbar. The GageScope® display will show

asfollows:
= GageScope [Professional edition) [_[F]x]
(B Fle View Capture Tooks Window Help =18l
v M & la= g Tl AL PE A e &
~Infa Wiew =

Name Value

A R AR

¢ o SN PES G U Y

PSP R S P S ST

RN IRERT IRERE RERECREE)

Arming Timebase: 50 5 M_Pos: 2 5us
TR waten1 / _ For Help, press F1

cmmn]nuxm] General I Settings ] G Input ] Trace ] Drawing
Sample rate: [ 20MSs = Hllipeba-c Channel Nz
i s T, This charriel s beer madiisd
= using the freehand Edit command
| Int." Ext. Triggered | [Eantinious ) J &, | and now cannot be modified except
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When finished, you must exit the Edit mode. Right click on the zero reference line. The
reference context menu will appear. The check mark besides Edit command shows that
the Edit mode is currently active.

. GageScope [Professional edition) i [ S
B8 File View Captue Tools Window Help & x|

ool = = (6

Infn Yigw I

Save Channel...

Send To

Invert
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v Edit

Arming Timebase: 50 § M_Pos: 2 5us
L[}, Watch / For Help, press F1

CG1100 ]Dutm]

General l Setings ‘ AW Input ] Trace ] Drawing
Samplerate: | 80MS/s Timebase Ch

This chatinel has been modified
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Click on Edit to deactivate the Edit Mode. The GageScope® window will appear as
follows:
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Observe that the normal operation has commenced since all disabled controls have been
enabled.
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Reference

The Reference section contains information on every feature of GageScope®. If you are new
to GageScope®, it is recommended that you try out the tutorials (part B of this manual).
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Quick Reference

Use the diagram below to quickly find the reference section you are interested in.
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Menu Commands

The following pages contain descriptions of menu commands (some of which have equivalent
buttons in the toolbar). For descriptions of commands found in the toolbar only (and not in
menus), see page C-47.

To quickly find out what atoolbar button does, position the
mouse pointer over a button—a “tool tip” will appear with a
description of the button.
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File: Save Setup

The Save Setup command saves current GageScope® settings in a Setup file with the
extension .INI.

Upon startup, GageScope® chooses several default settings in order to display asignal. As so
many settings can be changed, it can be tedious to have to repeatedly fix everything to your
liking. To solve this problem, GageScope® offers the ability to save all the current settingsin
a Setup file.

What is Saved?

Setup files record the following information:

e CompuScope card and CompuGen card’s Display Settings: Channel mode, sample rate

e Channel Settings: input range, coupling, position, vertical scale, polarization, channel
name, comments

e Trigger Settings: Trigger type, trigger level, timeout, trigger slope, depth units, post-
trigger depth, pre-trigger depth

« Display Settings: Timebase, channel visibility

GageScope® for DOS Setup File Compatibility

The GageScope® setup file format (.INI) is not compatible with the GageScope® for DOS
setup file format (.SET).

How it Works
1 Choose Save Setup from the File menu. The Save Setup dialog appears.

2 Inthe“File name” field, typein afile name.
3 Go to the folder where you would like to save your Setup file.

4 Click Saveto save the Setup file.
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File: Load Setup

The Load Setup command loads a previously saved Setup file. A Setup file contains the
GageScope”® settings which were current at time of saving. The Setup file has the extension
NI,

For details on what is saved in a setup file, see Save Setup on page C-7.

How it Works
1 Click Sop [*®] in the Toolbar to stop the current acquisition.
2 Choose Load Setup from the File menu. The Load Setup dialog appears.

3 Go to the folder where you saved your Setup files and choose afile from the list.
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File: New

JJ File “iew Capture Toolz Window Help

. Save Setup... Ctrl+E

ﬁ Load Setup... Cirl+L
: _JE Chrl+M
- (& Load Charnel.. Chl+0
- & Save Charnel . Crl+5

@ Frint Setup...

& Frint... Ctrl+P

[ & Print Preview

Exit

The New command opens the New dialog box. It imparts user the ability to use advanced
computational features of GageScope® like Averaging, Parameter Extraction, Advanced Math,
FFT analysis, etc.

Mew | x| I
i Channel I@ Parameter | M Analysis | &7 Genertor |
i1 Math charrel Operand 1
%Autus ave plavback Chl =
[ 15ub Channel

£ » Awerage channel

| + |
Operand 2

Result
’7| Choz "i

Cancel |
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How it works

1

The dialog box opens with Cancel tab selected as adefault. Following options are
available to the user:

Math Channel : Performs basic mathematical operations of addition,
substraction, multiplication and division. Refer to discussion on page
C-33 for further details on this option.

AutoSave Playback : This command brings up the AutoSave
Playback dialog, which allows you to locate the previously saved
AutoSave records on your system as well as the channels to be played
back. See AutoSave tool on page C-178 for more details.

SubChannel : Subchanneling allows part of signal to be extracted
based on a certain feature of interest. Refer to Channel Control Section
on page C-122 and the Tutorial section on page B-105 for detailed
discussion on Subchannel

Aver age Channel : Acquired signals can be averaged using the
Average Channel feature using several methods. See Averaging tool on
page C-191 for more details.
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2 To use the waveform parameter feature of GageScope”®, click on Parameter tab in New
dialog box. The following window appears:

Hew E3

i Channg [2) Parameter |J-A.LAna|ys'|s] & Generatnr]
[ Mean -
RS
[JAmplitude Method: [Minhax =]
[lEeekTapesk References:
[ 1Period ;
[ |Frequency High |SD E:ll
ISl o Migdls [50 P2 =
[ 1RizeTime =
CIPoswidth low |10 2 =
[ IMegwidth
IPosDuty Select All
[ IMegDuty LI Deselect Al
One Channel

(] % I Cancel

Parameter dialog box opens giving user options to choose from alist of signal parameters
to be acquired. Parameters such as Frequency, Mean, RMS, Peak, Amplitude, etc can be
computed automatically during signal acquisition.

This feature is only partialy available in the Standard Edition of GageScope®.
Professional Edition provides full Waveform Parameter measurement capability.

For further details and a comprehensive list of al parameters that are offered, see
Waveform Parameters tool on page C-205.
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3 Click Analysistab to view the screen as follows:

Hew E3

—Source————— 1 Target Window

IEh o "I Mew >

fdt Extended math

—FFT Parameters
Start I':' :I
Murmn. Points: |1 024 ﬂ
FFT Tupe: IFuII Scale [dBfs) "I
Window Type: IEHactEIackman "I

ok I Cancel

The two options available are the FFT and the Extended Math. Dialog box shows
FFT asthe default option. Refer to FFT Analysistool on page C-215 for more
details.
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4 Clicking Extended M ath option opens the Extended Math dia og:

A complete list of Extended Math functionsis provided in the Extended Math tool on
page C-220
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5

Click on Generator tab to open the Generator dialog box:

Mew |

w Duration | Equation

B Predefined 1
ﬁ Standard

Load | Save |

Armpl 321 [100 :I Difsetizr [0 =
QK. I Cancel |

The New dialog box allows signals to be created using Equation, Predefined and
Sandard Methods.

Refer to Chapter 6 in the Tutorials or the AWG section of this guide for further details.
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File: Load Channel

Laad Channel

Qe EMms
=1 3 [abis &l 7 @
The Load Channel command opens a previously saved GageScope® signal file. GageScope”®

signal files have the extension .SIG The channel is placed in the Display Window and
assigned a unique channel number.

BH 2 e8| L 3
B far foo S5 (0B S 1w K

How it works

1 Choose Load Channel from the File menu to bring up the standard Windows Open
dialog box; or, click on the Load Channel button in the toolbar.

2 Moveto thefolder that containsthe .SIG file you want to open.
3 Click onthefile.

4 Click Open.

Compatibility

GageScope® and GageScope® for DOS share the same .SIG file format. GageScope® can |oad
.SIG files saved by GageScope® for DOS and vice-versa.

Neither GageScope® nor GageScope® for DOS can read an ASCI| file. Thisformat should be
used for export purposes only.
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File: Save Channel

Save Channel
P 2|e22BTHN|E T I Q| ENS
o bu fafoo S5 (1D S 0o |4 £ |l | Seeis |0 B

The Save Channel command writes a channel to disk in the GageScope® signal file format.
GageScope® signal files have the extension .SIG. You also have the option to save the signal
asan ASCI| text file, which you can import into a third-party program for further analysis.

For detailed information on what is saved in a.SIG file, see Appendix A.

How it works

1 Choose Save Channel from the File menu to bring up the standard Windows Save As
dialog; or, click on the Save Channel button in the toolbar.

You also can right-click on a channel to bring up the channel context menu, then choose
Save Channel.

2 Noticethe “Channel” field at the bottom of the dialog. Thisfield tells GageScope®
which channel to save. If necessary, select the channel you wish to save from thislist.

Save i | ‘il Signal Files =] =3

An_zig. zig Half_arm.sig ToneBrst.sig
AmSweep. gig Her_bone. sig Triangle. sig
Chopzine.sig Sawtooth. zig

Dinn_zine. sig Sine.zig

Frgzmeep. zig Sinnoizy. zig

Glitch.=ig Sqr_wave.zig

File name: Im L 22
Save as type: IGageScupe signal file(”.sig] | ﬂl
Channel ____ g rhannet Ch 5

Fiald

[ Save wisible portion of the channel
A
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3 If you chose Save Channel from the File menu or the toolbar, channel 1 islisted by
default in the channdl field. If you used the channel context menu (by right-clicking on a
channel and choosing Save Channel), the channel you selected appearsin thisfield
automatically.

Note that you can also save all visible channels at once by selecting All in the Channel
list.

4 When saving, the GageScope® signal file format (extension .SIG) is chosen by defaullt. If
you wish to save the signal as an ASCI| text file, choose “ASCII File’ from the Save as

type drop-down menu.

Save Channel to File K

Sawe in: | =3 Signal Files | @I gl

A_=ig.sig Half_am. zig ToneBrat.zig
AmSweep. sig Her_bone.sig Triangle. sig
Chopzine. zig Sawtooth. zig

Dinn_zine. zig Sine. zig

Frgsweep.zig Sinnoizy. zig

Glitch.=ig Sqr_wave.zig

File name: |+ sig Save I

Save as twpe: |GageScope sianal file(® sig) j Cancel |
save a5ty pe A5 file]
drop-d cwn Channek 53 e sinalfilel“sal
menu

™ Save visible portion of the channel
-

Enter aname in the File name field. There is no need to enter the extension, as
GageScope® will add the extension .SIG or .ASC automatically.
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5 You have the option of saving only that portion of the channel that is currently visiblein
the Display Window. To specify this option, click the Save visible portion of the

channel checkbox.

Save Channel to File E
Save jn: | = Signal Fies = J=d
Arn_zig.sig Half_arn. zig TaoneBrat.sig
AmSwesp. zig Her_bone. zig Triangle. sig
Chopzine. zig Sawtooth. zig
Dirn_szine. sig Sine.sig
Frozweep. zig Sinnoizy. zig
Glitch. zig Sqr_wave.sig
File: parne; I"_sig Save I
Save as twpe: |G ageScope signal file( sig) j Cancel |

Savewisable oh : (ASCI filel® asc
portion of the I iage3cope
thannel cheds-

breie

Save vizible portion of the channel

HEEL cope al bl .

Z

6 Moveto thefolder in which you wish to save thefile. By default, GageScope® will save

filesto the Signal Filesfolder.
Click Save.

Compatibility

GageScope® and GageScope® for DOS share the same .SI G file format. GageScope® can open

.SIG files saved with GageScope® for DOS and vice-versa.

Neither GageScope® nor GageScope® for DOS can read an ASCI| file. Thisformat should be

used for export purposes only.
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File: Print Setup

Print Setup allows you to change the orientation of the paper and other settings.

How it Works

1 Choose Print Setup from the File menu. The Print Setup dialog appears.

2  To change the orientation of the paper, click on the Portrait or L andscape radio buttons
in the Orientation area of the dialog.

3 Choose a printer from the drop-down list. To change the printer’s settings, click on the
Properties button.

4 To change the size of the paper, click on the Size drop-down menu in the Paper area of
the dialog.

5 To change which tray to take the paper from, click on the Sour ce drop-down menu in the

Paper area of the dialog.
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File: Print

Frint

BH 2 a8 5N
o b fa foo S5 (06 B S 11

L dlma - a
4 4 |12 [ 2]eee M B

The Print command sends a copy of the Display Window to the printer.

How it Works

1 Click Sop inthe Toolbar or in the Capture menu. (You will not be able to print unless
GageScope® has stopped acquiring data.)

2 Choose Print from the File menu or the toolbar. The Print dialog appears.

3 Choose a printer from the drop-down list. To change the printer’s settings, click on the
Properties button.

4 To print more than one copy, enter anumber in the Number of Copiesfield.

5 Click OK to begin printing.

Note

To get the largest possible printout, it is recommended that you change the page orientation to
landscape using the Print Setup command.
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File: Print Preview

Print Preview allows you to preview how a file will look when you print it, based on the
current Print Setup.

How it Works

1 Choose Print Preview from the File menu.

Your current signals will be displayed as they will be printed.

£ GageScope for Windows - [System1-Display1]
Pint | [CZoomin. | ZoomOut | Colors.. | Cose |

GageScope for Windrs w2 1 Tuesdey, June 08, 199 233 PH

Page 1

2 Click Print to accept the current print settings.
3 Click Zoom In or Zoom Out to view different parts of the previewed page.

4 If you have a color printer installed on your system, click Colorsto edit the colorsto be
used for each channel trace. If you do not have a color printer installed, this option will
not be available.
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5 You will see the Print Traces dialog.
Print Trace Colors

Trace I Calar
Ch1 —
Ch2

KNS |

Change [:!

To edit the colors, click on a channel to highlight it and then click Change.
6 The Color dialog appears.

Color

LCustomn colors:

[T

Hug:lﬁ Eed:lﬂ—
ol - S

[efine Eustan bafaress | CalorlSolid Lum: IBD Blue; |-|23
Cancel | Add to Custom Colors I

Click on another color and click OK to accept. The new colors will be displayed in the
Print Preview window.

7  Click Closeto exit Print Preview.
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File: Exit

The Exit command quits GageScope®.

How it works

1 Click on the File menu.
2 Click on Exit.

You can also click the X at the top right of the application window.

Note

GageScope® will not ask you if you wish to save any unsaved channels. If you exit without
first saving unsaved channels, those channels will be lost.
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View: Full Screen

BHEHZBIIBILHN|[EE I Q| EN2
fo b Jit foa B (W B O 0 Mo | £ 4 s | Ssbis o] ETM B
Full Screen

The Full Screen command hides the System, Display, Channel, and InfoView controls,
allowing the Display Window to expand to fill the screen. The menus, toolbar and status bar
remain visible.

How it works

1  Click onthe Full Screen button in the toolbar; or, choose Full Screen from the View
menu. All controls are hidden and the Display Window expands to take up the remaining
space.

2 To return GageScope® to normal, click on the Full Screen button once more.
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View: Systems, Displays, Channels, InfoView, Toolbar

Click View on the menu bar. The View submenu appears:

Full Screen

v Systems

v Dizplays
¥ LChannels
¥ |nfo Yiew

v T oolbar

These commands hide or show the System Control, Display Control, Channel Control,
InfoView Window and Toolbar.

A checkmark next to an item indicates that the display element is currently visible; absence of
a checkmark indicates that the element is hidden.
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Capture: One Shot

COne shot Capture
Eh Alaa|zanaes
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In one shot mode, GageScope® waits for atrigger event, acquires and displays the data, then
stops. This alows for unattended one shot capture of both pre- and post-trigger data.
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«  To set GageScope® to one shot capture, select One Shot from the Capture menu; or, click
on the One Shot button in the toolbar. The capture mode is already set to one shot if there
is acheckmark next to One Shot in the Capture menu, or if the One Shot button is
enabled.

e To cancel aone shot capture, select Sop from the Capture menu, or click on the Sop
button in the toolbar.

«  When you choose one shot mode, GageScope® automatically disables the Timeout setting
in the Depth tab of the System Control.

About One Shot Mode and Stop

While in one shot mode, if you click on Stop in the toolbar, GageScope® completes the
current acquisition, then stops.

If you select Sop while in one shot mode but a trigger event has yet to occur, GageScope”
issues a software trigger, i.e., it immediately acquires the current signal, then stops. The data
you see is that which existed when you clicked on Stop.
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Capture: Continuous

Continu ous Capture
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In Continuous Capture Mode, GageScope® repeatedly waits for atrigger event, acquires and
displays the data, then resets the CompuScope card to wait for another trigger event. Thisis

the default capture mode.
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+  To set GageScope® to Continuous Capture, select Continuous from the Capture menu;
or, click on the Continuous button in the toolbar.

e To cancel continuous capture, select Sop from the Capture menu; or, click on the Sop
button in the toolbar.

When you select Continuous mode, GageScope® automatically enables the Timeout setting in
the Depth tab of the System Control.

About Continuous Mode and Stop

If you click on Stop in the toolbar while in continuous mode, GageScope® completes the
current acquisition, then stops.

If you select Sop while in continuous mode but a trigger event has yet to occur, GageScope®
issues a software trigger, i.e., it triggers immediately, acquires the current signal, then stops.
The data you see is that which existed when you chose Stop.

About Continuous Mode and the Trigger Timeout

In the event of atimeout while in continuous capture mode, GageScope® issues a software
trigger, i.e., it triggersimmediately upon timeout, acquires the current signal, then resets the
CompuScope card to await another trigger event.
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Capture: Stop

Stop Capture
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Choose Sop from the Capture menu or click on the Stop button in the toolbar to interrupt the
current capture mode. Capturing has already stopped if there is a checkmark next to Sop in
the Capture menu or if the Stop button is enabled.

When an acquisition is stopped, GageScope® completes the current acquisition, then stops. If
atrigger event has yet to occur, GageScope® triggers immediately, acquires the current signal,
then stops. The data you see is that which existed when you clicked on Stop.

By contrast, pressing Abort (see below) means that the current acquisition will not be
compl eted.
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Capture: Force Trigger

Force Trigger
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Choose Force Trigger from the Capture menu or click on the Force Trigger button in the
toolbar to force atrigger.

Y
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Note on Force Trigger and Capture Modes

«  When you arein Continuous Capture mode and GageScope® is waiting for atrigger, if
you click Force Trigger, the Status Bar will very briefly display the message “ Ready” on
ablue background. Thereafter, the Status Bar will display “ Stop” on a blue background,
indicating atrigger was forced.

*  When you arein One Shot capture mode and you click Force Trigger, the Status Bar will
display “ Stop” on a blue background, indicating a trigger was forced.
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Capture: Abort

Abort Trigger

it
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Choose Abort from the Capture menu or click on the Abort button in the toolbar to abort the
current acquisition immediately. While pressing Sop causes GageScope® to complete the
current acquisition first, pressing Abort means that the current acquisition will not be
completed. Thisis helpful for very long acquisitions. The data you see is that which existed

when you clicked on Abort.

See page C-44 for more information on customizing the Abort command.
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Capture: AutoSave Setup

Choose AutoSave Setup from the Capture menu to specify settings for an AutoSave
acquisition.

How it works
1 Choose AutoSave Setup from the Capture menu. The AutoSave Setup dialog appears.

Autosave
EQL‘; E: 12 f Autosave l
~ General
Ouput Directony |.'\Autosave _I
File: Prefix |AS
First S ample File Namel
Irter Sample Delay |DD hidm 0 s j‘
MNumber of Records |1 5 ::I
Disk Space Required [0KB
Disk Free Space  [1,683521,535 bytes
Status I—
r~ Benchmark:
Single Cycle Time |
Load Setup | Cancel | Stop | Apply | Start: |

The AutoSave dialog allows you to select the channels for which AutoSave should be set
up, as well as benchmark your settings to determine how long the system will need to
perform a single AutoSave cycle using your settings.

2 To benchmark your AutoSave session, select the channels you intend to save to disk and
then click on Evaluate. GageScope® will determine how long it will take to perform the
specified AutoSave session.

3 After you have specified the desired AutoSave settings, click Sart to begin the AutoSave
process.

4 To save your current AutoSave setup, click Save Setup.
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5 You will seethe Save Setup dialog, alowing you to specify the directory for the setup
file. The default directory is C:\Gage\Gagescope\AutoSave, and the default AutoSave

setup file name is GagescopeAS.asf.

6 Toload apreviously saved AutoSave setup file, smply click Load Setup in the
AutoSave Setup dialog. This brings you to an Open dialog, allowing you to select an .asf
fileto load.

Note

If you wish to change hardware settings before beginning the AutoSave, you must exit the
AutoSave Setup dialog. To preserve the AutoSave setup changes you have made, click
Apply, then Cancel. Make the necessary hardware changes. When you re-open the
AutoSave Setup dialog, your settings will have been retained.

For more information on the AutoSave tool, see page C-178.
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Tools: Math
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Mew tvath Channel

The Math command creates a new channel by mathematically combining two existing
channels.

How it works
1 Click on the Tools menu, then click on Math. Or, you can click on in the toolbar.

2 When Math is clicked from the drop down menu, following Channel dialog appears:

Mew
1. Channel I
i1 Math charinel Operand 1
’7|I:h 1 vI

e r o r
Operand 2
’7|Eh1 vl

Result
’7|Eh 3 vI

Ok I Cancel
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3 Whenyouclick on in the toolbar, the following dialog box appears:
New E

i e Operand 1
E ; .i.:::l:;ear;ﬁnnel ’7 th1 =
| + |
Operand 2

Result
’7|Eh 3 vI

Ok I Cancel |

4 Ineither case, choose a channel from the Operand 1 drop-down menu

5  Click on one of the four buttons:
+ (addition), - (subtraction), * (multiplication), + (division).

6 Choose a channel from the Operand 2 drop-down menu.

7 Choose aresult channel from the Result drop-down menu.Click OK when finished or
Cancel to abort the changes.
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Tools: SubChannel
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Mew Subchannel

This command brings up the new SubChannel dialog box, which allows the user to pick out a
part of the signal depending on the feature of interest.

How it works

1 Click on the Tools menu and select Subchannel. You can also select button in the
Toolbar. The New Channel Dialog will appear:

New E
12 Channel I
[ ] Sub Channel Sowee[ch1 x| FResub[chs +|
— Start End-
I ITrigger j rISrc.End j
= e =
€ Thraugh " Through
Lo (I
1 ol
Lol Con
 Peak " Peak,

Offzet IIJ _I? Offzet IIJ _I?

Cahicel |

2 Choose from the available options that appear in the new channel dialog box
3 Select achannel from the Result drop down menu
4 Click OK when finished or Cancel to abort the changes.

Refer to Channel Control Section on page C-122 and the Tutorial section for detailed
discussion on Subchannel.
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Tools: Averaged Channel
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Mew Averaged Channel

This command brings up the new Averaged Channel dialog box, which allows the user to
carry out the averaging of the selected channels using several methods available.

Note: The full functionality of the Averaging analysistool is available only when you have
purchased and installed the Professional Edition of GageScope® software. There, however, are
afew features included in the GageScope® Standard Edition.

See Averaging tool on page C-191 for more details.
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Tools: FFT
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Mew FFT Channel

This command brings up the New FFT Channel dialog, which allows you to specify the
settings for anew FFT signal analysis.

Note: The full functionality of the FFT analysistool is available only when you have
purchased and installed the Professional Edition of GageScope® software. There are afew
features included in the Standard Edition of GageScope®.

See FFT Analysistool on page C-215 for more details.
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Tools. Extended Math
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Mew Extended math Channel

This command brings up the New Extended Math dialog, which allows you to choose from
one of the following functions:

« Integration of the selected channel

» Differentiation of the selected channel

« Autocorrelation of the selected

*  Cross-correlation of the selected channel

Note: You must have purchased and installed the Professional Edition of GageScope®
software in order to make use of this feature. This advanced tool is not availablein the
Standard Edition of GageScope®.

See Extended Math tool on page C-220 for more details.
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Tools: AutoSave Playback
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Auto save Plavback

This command brings up the AutoSave Playback dialog, which allows you to locate the
previously saved AutoSave records on your system as well as the channels to be played back.

Note: The full functionality of the AutoSave tool is available only when you have purchased
and installed the Professional Edition of GageScope® software. There are afew features
included in the Standard Edition of GageScope®.

See AutoSave tool on page C-178 for more details.
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Tools: Waveform Parameters
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Edit Waveform Parameters

This command brings up the Edit Waveform Parameters dial og, which allows you to change
which parameters are shown in the InfoView windows.

Note: The full functionality of the Waveform Parameterstool is available only when you have
purchased and installed the Professional Edition of GageScope® software. There are afew
features included in the Standard Edition of GageScope®.

See Waveform Parameters tool on page C-205 for more details.
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Tools: Preferences

This command brings up the Preferences dialog, which allows you to change GageScope®
preferences.

Preferences Ed

r— Directories
Load signals from: I.\Signal Files |

Save signals to: I.\Signal Files |

Autozave configuration I.k&utosave‘sGSWin&S.asf |

— Mizcellaneous
W écocept long file names ¥ Smart tabs 7| e Caliabl=

¥ Shaow taal tips ¥ Independent Trigger ¥ Scope mode

Dk Buffer Max. Size, MB I'IE 3:

— Defaulk Trace Alignment————————————————— "Default action on stop acquisition: ——

™ Do not dizplay Abaort dialog

" buStat & by Trigger ¢ Smart
e e S e e

7 4 :
Fast Slow

" MulR ec Player speed

Aszociate GageScope files [*.zig) to thiz application |

Cancel |

Directories Allows you to specify the directories for loading signal's, saving
signals, and saving AutoSave configuration files (*.asf). The defaults
are;

e Load signalsfrom: C:\Gage\Gagescope\Signal Files
e Savesignalsto: C:\Gage\Gagescope\Signal Files

e AutoSave configuration file name:
C:\Gage\Gagescope\AutoSave\GagescopeA S.asf

To change any of these settings, click on =,
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Miscellaneous

Accept long file names: When checked, GageScope® will allow
long file names when saving files. By default, thisitemis
checked.

Show tool tips: When checked, GageScope® will display “Tool
Tips’ when the mouse is positioned over atoolbar button. By
default, thisitem is checked.

Use Caltable: When checked, GageScope® will use aCalibration
Table to set gains and offsets on the CompuScope card(s) instead
of using Auto-Calibration. Not recommended for normal use.

Thisitemisavailable only if GageScope® detects a Calibration
Table file (filename caltable.dac) in the proper folder. For
Windows NT, thisfile should be kept in the
Windows\System32\Drivers folder. For Windows 95/98, thisfile
should be kept in the Gage\GageScope folder.

Smart tabs: When checked, GageScope® will “remember” which
Channel Control tab you were browsing when you move from one
channel tab to another. By default, thisitem is checked.

Independent Trigger: For Master/Slave systems of selected
CompuScope cards only. When thisitem is checked, you will be
able to set not only the Master board channels as trigger sources,
but also the Slave board channels. Thisisvery useful in
applications that require a multi-board system to trigger from any
one of the channels. By default, thisitem is checked.

Scope M ode: When selected, this option links the sample rate and
input range settings to the timebase and vertical scale selected by
the user. This provides a control method very similar to that of
stand-alone digital oscilloscopes on the market.

Input range is set to be greater than or equal to +/- 4 times the
vertical scale.

Samplerate is set to be greater than the value required to display
more than 4 samples per division.

Y ou can also set Scope Mode by clicking on the 2 tool.
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DM Buffer Max. Size: Thisoption is used whenever you have a
CompuScope card with more than 16 Meg of acquisition memory.

The Deep Memory Buffer Max. size refersto allocating, for every
channel, actual physical memory present in the system, that will
be used for displaying the acquired signals in GageScope® .

The minimum and maximum DM Buffer size are 8 and 64
M ega Bytes (M B) per channel respectively.

Care must be exercised in alocating a value in the DM Buffer max
sizetext box. You must make sure that the total memory available
in the PC is significantly greater than the DM maximum buffer
size.

Please refer to the chapter titled Decimation in the tutorial section
of this manual for detailed discussion on how to use the Deep
Memory option.
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Default action « Donot display Abort dialog: When thisitem is unchecked,

on stop GageScope”® will display the Abort dialog when the user issues a
acquisition command during avery long acquisition. By default, thisitem is
unchecked.

When the Abort dialog is displayed, you must choose between
Abort and Continue. Clicking Continue means that the current
acquisition will be completed before carrying out further
commands.

Acquisition in progress

Time remainitg: 2 sec.

I

Do you want to abort current acquisition?

Cortirue |

Do not azk me that question for Do not azk me that question
curent acquisition for current operation mode

Wefault sttt
’7 {0 Elwans wait & fliaps abiork

When Do Not Display Abort Dialog is checked, you may select
between the following options:

«  Alwayswait: GageScope® will always wait until the acquisition is
completed before carrying out further commands. Thisisthe
default setting.

« Alwaysabort: GageScope® will always abort the acquisition in
order to carry out further commands.
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Default Trace
Alignment

MulRec Player
Speed

Associate
GageScope”®
filesto this
application

When displaying a saved signal that does not cross the trigger marker, you
can specify where on the screen that signal will be displayed.

« by Start: GageScope® will display the signal at the Start (at the
Trigger Marker, or time zero).

« by Trigger: GageScope® will display the signal at its original time
position relative to time zero. Thisisthe default setting.

e Smart: If thesignal crosses the trigger marker, GageScope”® will
display the signal at its original time position relative to time zero. If
the signal does not cross the trigger marker, GageScope® will display
the signal at the Start (at the Trigger Marker, or time zero).

Align by Trigger and by Sart are also available in the Drawing tab of the
Channel Control when a signal is displayed which does not cross the trigger
marker.

When playing back the Multiple Records, set the speed to range between
Fast and Slow. Use the speed tab to set an appropriate speed as desired.

Note: Userelatively Fast MulRec player speeds when you need to quickly
browse through the records. Use Slower playback speeds when you wish to
look in the records for some feature of interest.

When selected, this option associates GageScope”® files to the current
application.
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Window: Window Menu Commands

The Window menu and the Window toolbar buttons give you access to commands that control
the Display Window.
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Mew Display

Tile Windows Vertically

New Display Creates anew Display Window. Each Display Window isindependent
of the others, in that it can have its own timebase, colors, etc.

Cascade Rearranges and resizes all the Display Windows, offset, one on top of
the other.

TileHorizontally Rearranges and resizes Display Windows horizontally.

Tile Vertically Rearranges and resizes all the Display Windows vertically.

L eft Bar Hides or shows the left bar of the Display Window.

SatusBar Hides or shows the status bar of the Display Window.
Notes

« Alist of al Display Windows is located at the end of the Window menu.
e To close aDisplay Window, click on the small x at the top right of the window.

e You cannot close the last open window.
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Toolbar Commands

The following pages contain descriptions of commands found only in the toolbar (and not in
any menu).

To quickly find out what atoolbar button does, position the mouse
pointer over a button—a “tool tip” will appear with a description of
the button.
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Toolbar: Trigger Align Buttons

Trigger Cantar
Trigger Left Trigger Right
[
-
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Thetrigger align buttons automatically repositions the contents of the Display Window so that
the trigger marker is either at the left, center, or right.

Léb

e TheTrigger Left Align button positions the trigger marker to the left of the Display
Window.

« TheTrigger Center Align button positions the trigger marker to the center of the Display
Window.

« TheTrigger Right Align button positions the trigger marker to the right of the Display
Window.
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Toolbar: Zoom In/ Zoom Out
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The zoom tools allow you to magnify or demagnify an area of the Display Window. This
allows for inspection of particular parts of awaveform.

1T B

Zoom In

The Zoom In tool 4 magnifies the area you select. To use thistool:

1 Click on the Zoom In button X in the toolbar.
2 Position the mouse pointer to the left of the desired portion of the waveform.
3 Hold down the mouse button. A vertical line will appear where you first click.

4 Drag the mouse to the right of the portion of the signal you wish to see. A second line will
follow the movement of the mouse.

5  Let go of the mouse button. The area you selected is magnified.

When magnifying a particular area, the zoom tool actually decreases the timebase in order to
display the data within your selection, then centers the areain the Display Window. Note that
zooming changes the horizontal scale only—it does not affect the vertical scale of the
channels.

Zoom Out

The Zoom Out tool =4 reduces the magnification (and consequently increases the timebase)
of the Display Window. To usethistool:

1 Click onthe Zoom Out button 'a.

2 Click somewherein the Display Window. This decreases the timebase by one increment.
Continue clicking with the Zoom Out tool to further reduce the magnification.

Alternatively, you can use the Increase Timebase [ button in the Display Control to
reduce the magnification of the Display Window.
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Toolbar: Arrange Channels Button

Arrange Channels
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Clicking on the Arrange Channels button automatically re-organizes visible channelsin order
of their channel number. Hidden channels are ignored.

i

You can also right-click in the Display Window and choose Arrange Traces from the context
menu.
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Toolbar: Overdraw Mode and Erase Display

Criardraw Mode  Erase Display
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In overdraw mode, GageScope® does not erase a trace before updating the Display Window.
This causes two or more traces to show where there would normally be one.
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Click on the Overdraw M ode button to enable this feature. Disabling Overdraw Mode
removes all the extratraces.

When Overdraw Mode is active, the Erase Display button (located to the right of the
Overdraw Mode button) is available. Erase Display will erase all the duplicate traces without
turning Overdraw Mode off. This button is grayed out when Overdraw Mode is disabled.
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Toolbar: Multiple Record Buttons
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Align All Recordstoﬂ GoTo Mext Bacaord
Bagin Playback Go To Pravious Record

Continuous Playback  PausePlavback

The Multiple Record buttons allow you to move from one record to another when viewing
signals captured in Multiple Record mode.

I Align all channelsto first record
P sat playback
3 Continuous playback

I payse playback
I Go to the previous record
Bl Go to the next record

Note: These buttons are also used for AutoSave Playback. See the AutoSave tool on page C-
178.

About Multiple Record

Multiple Record comes as a standard feature or as an option on most CompuScope cards, and

is not available on the CompuScope LITE. If your CompuScope card does not have this
capability, these buttons will be disabled.
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The Multiple Record setting is located in the Depth tab of the System Control.

|::s=35c|c|| Trigger Depth |

Tatal: | 2M ISmij | Fine
| PreTrig | 4036 -] Hamali|| 100 e
F'u:ustTrigI 40983: MulHecI‘ Multiple
Record
(Currently
C58500 CG1100 i
f I’ I Cizabled)

For more information on thistopic, see Multiple Record on page C-88.
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Toolbar: Cursor Buttons
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Curseor 1 Cursor 2 Tra ck Mode

Cursors allow the user to measure the difference between two locations on the same signal or
on different signals.

Enabling Cursors

Cursors are disabled by default. To enable a cursor, click on either the Cursor 1 or Cursor 2
buttons in the Tool bar.

Once a cursor is enabled, a cursor (represented by a small box) riding on the waveform
appears on channel 1, and is positioned halfway between the center line and left (Cursor 1) or
right (Cursor 2) edge of the display.

Moving Cursors

1 Click on one of the cursor buttons|#4| to enable a cursor, if you have not aready done so.

[E5 BageS cope [Professional edition) [_[5]>]
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Position the mouse pointer somewhere on the cursor line. The pointer should changeto a
drag pointer. Note: You do not have to be on the small box — anywhere on the line will

do.

[ GageS cope [Professional edition) [_[5]x]

|| File View Capture Tools Window Help
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[l A fan o B [ B S0 14 | A= e [l
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o o | | e I e

| Ready M_Pos:0.0s N-20

J KT I3 [T For Help, press F1
E521251TriggarlDepth| General l Settings ] CSlnput  Trace 1
Sample rate: [125 M5/ | x Timebass | [ Charnel Na Vet Seale——=Tiace———
Forractoa | et
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& C52125 = cs2125%T1 o, Al Bo Chol |5 Choz
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Drag the cursor line to the left or right of the trigger marker line. The cursor will follow.

[ GageS cope [Professional edition) [_[5]x]
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M.Pos: 0.0s -
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. o || Eormesroas | Jnvet]

| 1v [

iR
Single| Dl

(] v

& 52125 =] C52125¥T1 o, Al Po ChOl |5 Chiz

Reference



Attaching the Cursor to a Different Channel

1

Click with the right mouse button on the cursor line. This brings up the Cursor context menu.

File Wiew L Toals i Help |
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& C52125 & 52125711 | o Ml A5 ChOT JA; ChiZ |
gAstat | (] @ %1 ||[EBageScope (Professi... | Flunled - Paint || 254 Fiopy ) | PRz sazem

Click with the left mouse button on the channel you wish to use. A checkmark next to the
channel indicates which channel the cursor ison.

The None option will leave the cursor line enabled without being attached to any particular
channel. You can still move the cursor’s vertical line.

The Hide option will turn the cursor off, asif you had clicked the Cursor 1 or Cursor 2
buttons.

C-56 Reference



Getting the Cursor Back After Scrolling Off-screen

With the exceptionally deep memory buffers offered on CompuScope cards, it is easy to make
a cursor measurement and then scroll far away from this area to inspect another portion of the

display.

The cursors you had set are still in place and the readouts are till displayed. 1f you scroll
back, you will find the cursors again.

However, if you want to make cursor measurements in a different part of the signal, all you
have to do isthe following:

1 Disablethe Cursor by clicking on the Cursor 1 or Cursor 2 button.
2  Enable the Cursor by clicking again on the same button.

The cursor will now be on your screen and you will not have to drag it from its previous
location.

Cursor Values

The values of the current cursors are reflected in the Display Window’s status bar to the right
of M.Pos.

Cursor 1'svalues are in the first cursor status box; Cursor 2's values are in the second cursor
status box, and the third cursor status box shows the absol ute difference between the cursor
values, if both cursors are enabled.

Thefirst field in each cursor status box is the X co-ordinate, measured in seconds, relative to
the trigger marker. A positive value indicates the cursor is to the right of the trigger marker; a
negative value means the cursor isto the left of the trigger marker.

The second field in each cursor status box isthe'Y co-ordinate, measured in Volts, relative to
the zero line of the channel. A positive value indicates the cursor lies above the channel’s zero
line; a negative value means the cursor lies below the channel’s zero line.

Cursor Ddtas

Once two cursors have been set, GageScope® automatically calculates the absolute
differences between them. Thisis shown in the third set of valuesin the status bar.
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Delta Track Mode

Track mode “locks’ the distance between two cursors. As such, when you move one cursor,
the other movesin tandem.

1 Click onthe Track Mode button to enable track mode.

2 Asatedt, try to move Cursor 1 toward Cursor 2.
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Toolbar: SuperRes Mode
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Click on the Super Res button to enable SuperRes mode. Click on the Bit Resolution Drop-
down Menu to select the desired bit resolution.

About SuperResMode

SuperRes Maode allows you to increase the effective resolution of the measurement at the
expense of signal bandwidth.

The mathematical operation done as aresult of SuperRes selection is that an averaging
window is defined within asingle acquisition. All samples within the averaging window are
accumulated, resulting in an effective increase in the sample bits. The averaging window is
then shifted, over the current acquisition, by its width and the same averaging processis
performed repeatedly.

SuperRes allows the user to specify the desired “Effective Resolution.” For example, you can
specify 12 bit resolution even if you are using the 8 bit CompuScope 8500. GageScope® will
automatically perform digital filtering (averaging of oversampled data) to enhance the
effective resolution at the expense of sample rate.

For example, in order to provide 12 bits for the CompuScope 8500 (an increase of 4 hits),
GageScope® has to average 2* = 16 adjacent points, hence reducing the sample rate by a factor
of 16. This meansthat instead of 500 M S/s, the effective sample rate will be 500/16 = 31.25
MS/s.

Notes

*  The effective resolution mentioned here is not the same as Effective Number of Bits
(ENOB). ENOB is a measurement of the Signal-to-Noise Ratio.

e For more on SuperRes Mode, see page C-68
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System Control

The System Control islocated at the lower left corner of the screen. It contains the control
settings for CompuScope and CompuGen cards.

For CompuScope cards, the system control containsthe following tabs and settings:

CSTab — Page C-62

Thetitle of the CStab depends on the model of your CompuScope card. For example, if you
have a CompuScope 82G, this tab will display CS82G.

Samplerate

Single/dual channel mode
SuperRes mode

External Clock (if available)

Trigger Tab —Page C-70

Trigger source

Trigger dope

Trigger level

Trigger pattern configuration

Depth Tab — Page C-82

Total memory

Pre- and post-trigger depth

Fine

Depth units

Timeout (Auto/Normal)

Multiple Record (if supported by your CompuScope)
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Tabs and settings for CompuGen cards are as follows:

CG 1100 Tab — Page C-95

e Sample Rate
e Trigger (Internal/External)
e Mode (Triggered/Continuous/Burst)

Out 01 Tab — Page C-100
¢ Source Channel

¢ Gan
e Offset
* Filter
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System Control: CS Tab: Sample Rate

The Sample Rate is located in the CStab of the System Control.

£52125 | Trigger | Depth |

Sample rate; |125 b5z TI*‘ Sample Rate

 [eei =

SUDEIHES‘ Singlel [aal

# CS2125 |

The sample rate sets how many sample points per second should be acquired. A high sample
rate will result in more sample points acquired per second, resulting in a smooth and accurate
waveform. A lower sample rate will result in fewer sample points per second, resulting in a
less smooth signal representation on the screen.

Changing the Sample Rate

Notes

To change the sample rate, click on the sample rate drop-down menu and choose a
sample rate from the list. This menu will differ depending on the model of CompuScope
card and whether or not it is set to single or dual channel mode.

For example, a CompuScope 82G can run at 2 GS/sin Single Channel mode, but the
maximum is 1 GS/sin dual channel mode. GageScope® adjusts the list of available
sampl e rates depending on these factors.

Upon startup, GageScope® sets the sample rate to the highest available. When you switch
to dual channel mode, GageScope® checks if the sample rate is higher than what is
possible, and, if necessary, reduces the sample rate.

You should normally use a sample rate that is twice (or more) the frequency of the input
signal. For more information on this topic, see Nyquist Theorem in the Glossary section
of this manual.

Obvioudly, it is preferable to have as many samples per cycle of the input frequency as
possible. Theindustry standard isto have 5 to 8 samples per cycle. In other words,
sample rate should be 5 to 8 times the input frequency to get a good representation of the
signal on-screen.
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System Control: CS Tab: External Clock

External Clock appears as an additional entry in the Sample Rate Drop-down menu, located in

the CStab of the System Control.

Please note that External Clock is an optional hardware upgrade on the older CompuScope
cards and must be purchased from the factory. If External Clock is not installed on your
CompuScope card(s), this entry will not be available.

C52125 1 Trigger ; Depth ;

: — Eut. Clk——— 1
Sample rate; ; BOOkSs W 1 T E External
Clock Rate

£ CS2125 |

GageScope® automatically senses the presence of the External Clock modification on the
installed PCI bus CompuScope board(s).

For enabling External Clocking on ISA bus cards, you must provide either of the following
command line switches prior to running GageScope®:

lextclk
or
/extclkmin=sample_rate number

where sample_rate_ number is the minimum expected external clock frequency, in Hertz.
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How it works
1 Click onthe CStab in the System Control to bring it to the front, if it's not already
visible.

C52125  Trigger | Depth |

EX -] Level ||m [
_Pattem._| »

£ CS125 |

2 Click the Sample Rate drop-down menu and scroll down to the bottom of the list to
ExtCIk.

£52125 | Trigger | Depth |

Sample rate; | B0 M5/ vI

SuperRes—{ 10MS/: (-
— || 20 M5/
i E s Ve

100 M54

4 C52125,

3 Thenew External Clock options appear on the CS tab.

£52125 | Trigger | Depth |

Sample rate; |1.EIEI MGz T [_Ext Ck——
|'|.|:||:| kHz

Superfes -
|S le  Dwal
- o - ok Dual| i

£ C52125 |
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4 Note that when you are in dual channel mode, the Div by field reads 2. When you arein
single channel mode, the Div by field reads 1.

£52125 ; Trigger ; Diepth ;

5 ample rate; ; BO0 kG/s w | Bt Gk —— '

~ SuperRez— ;1 00 Hz {
Single} Dua { ;
;““'f”ml:ut i w.?m Div.by [2 - D, by

{il, e et i R Fiald

o 52125 |

5 Inaddition, the Sample Rate (which is aread-only field when External Clock is enabled)
in single channel mode is double that in dual channel mode.

C52125 i Trigger I Diepth !

Sample Rate —m-Sampls rate: [ 500KS/s W [ Ext. Ck—
[1.00 MHz

(Fead Onlhy) - SuperRes | |
Single | Dl i
Il:ut ﬁ.wimv.w 12

o C52125 |

6 You can change the external clock rate by typing in the Rate field.

C52125 ; Trigger ; Depth ;

; C e -Eut. Clle ——— 1
Sample rate; | GO0 kS W[ External
~ SuperRez— ;1 00 MHz !

Sngle* Dual lock Rate
;i""’i bit ::j Divby 2|

£ 52125 |
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7  Todisable Externa Clocking, click on the checkbox to the right of the Sample Rate drop-

Notes

down menu. The regular CS tab will re-appear.

£52125 | Trigger | Depth |

5 ample rate: I ROO kS W

SuperBes -
Singl I Ciual
- ﬁ ingle § Diua

|1.DI£I MHz

Drive. b E

o 52125 |

External
Clock
Checkbox
(Enakled)

You must have an external clock connected to your system. If you do not, while you will
till be able to select External Clock from the Sample Rate drop-down menu,
GageScope® will display “Waiting” in the Status Bar and a trigger event will not occur.
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System Control: CS Tab: Channel Mode

The Channel Mode islocated in the CS tab of the System Contral.

£52125 ; Trigger ; Depth ;

Sample rate; 1125 M5z *i

g’"supe_'HES""? Single| Dual —- Channal Mode
.;“‘”;EH:"t ..... ::j (Currently
Cial)

& CS2125 |

The Single and Dua Channel Mode buttons allow you to switch between channel modes.
Thisfeature is not available if your CompuScope card is single-channel only (such asthe
CompuScope 8500) or dual channel only (such as the CompuScope 1602, CompuScope 512
and CompuScope 512/PCl).

Changing Channel Modes

*  To change modes, click on the desired button. The current mode is indicated by the
button that is pressed in.

Notes

«  Upon startup, GageScope® sets this option to dual channel, if two channels are available
on your CompuScope card.

«  When you switch to dual channel mode, GageScope® reduces the sample rate if
necessary. When you switch to single channel mode, GageScope® returns to the sample
rate which had been set previoudly in single channel mode.
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System Control: CS Tab: SuperRes

SuperRes islocated in the CStab of the System Contral.

C52125 | Trigger | Depth |

superRes

Checkbaox Sample rate; |125 M5 vI

. Singlel [al
[eei =]

# C52125 |

Click on the Super Res button to enable SuperRes mode. Click on the Bit Resolution
increment/decrement buttons to select the desired bit resolution.

Bit Resolution
Field

About SuperResMode

SuperRes Mode allows you to increase the effective resolution of the measurement at the
expense of signal bandwidth.

The mathematical operation done as aresult of SuperRes selection is that an averaging
window is defined within asingle acquisition. All samples within the averaging window are
accumulated, resulting in an effective increase in the sample bits. The averaging window is
then shifted, over the current acquisition, by its width and the same averaging processis
performed repeatedly.

SuperRes allows the user to specify the desired “ Effective Resolution.” For example, you can
specify 12 bit resolution even if you are using the 8 bit CompuScope 8500. GageScope® will
automatically perform digital filtering (averaging of oversampled data) to enhance the
effective resolution at the expense of sample rate.

For example, in order to provide 12 bits for the CompuScope 8500 (an increase of 4 bits),
GageScope® has to average 24 = 16 adjacent points, hence reducing the samplerate by a
factor of 16. This means that instead of 500 M S/s, the effective sample rate will be 500/16 =
31.25MS/s.

Notes

*  The effective resolution mentioned here is not the same as Effective Number of Bits
(ENOB). ENOB is a measurement of the Signal-to-Noise Ratio.
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How it works

1

3

Click the SuperRes checkbox to enable SuperRes mode. Or, you can click on the
Super Res button in the toolbar (it should be “pressed in”).

PH 2B T I QaalaNns
fo i Jor oo g (M B S0 MO | K LS 5'8hits\:’”ﬁm

Enable SuparRes Mode Bit Resolution Drop-down Menu

You will also notice that Super Res appears in the upper left of the Display Window, next
to the sample rate.

To change the bit resolution, click on the SuperRes drop-down menu in the toolbar, or
click on the Increment/Decrement buttons on the CS tab of the System control.

Note that when you increase the bit resolution, the effective sample rate decreases. For
instance, we have raised the bit resolution on our CS2125 to 15 hits and our effective
sample rate has decreased to 977 kS/sfrom 125 M S/s.

£52125 | Trigger | Depth |

Sample rate: IEI?? kS/s ‘I
SuperResz -
Slnglel Dl
v 15kt -

£ C52125 |

To disable SuperRes mode, click on the SuperRes checkbox in the CS Input tab (so that it
is unchecked), or click on in the toolbar (so that it is not pressed in).
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System Control: Trigger Tab: Trigger Source

The Trigger Source setting islocated in the Trigger tab of the System Control.

Trigger - - Level” 54 7 mY I

Lource

0S2125  Trigger i Depth I

I
Pattern.. i

o 52125 |

:-:I1IIIII

The trigger source setting tells GageScope® where to look for atrigger event.

Click on the trigger source drop-down menu to choose from four settings:

Notes

Channel 1

Channel 2 (if your card has two channels)

External (through the External Trigger connector on the CompuScope card, if
supported by your card)

Disabled

e If you have aMulti-Card system installed and the Independent Trigger item is checked
in the Preferences dial og (accessed via the Tools menu), you can access additional
trigger sources viathe Pattern Dialog. See page C-74.

*  You can aso choose the trigger source viathe trigger context menu, by right-clicking on
the trigger slope icon in the Display Window.
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System Control: Trigger Tab: Trigger Slope

The Trigger Slope setting islocated in the Trigger tab of the System Control.

CS2125  Trigger i Diepth i

T ~ | Levell 547 mv |
Trigger -

Slope Fattern.. i

(Currebthy
seft to
negative) iﬂj

The dope icon to the left of a channel in the Display Window indicates the current slope
setting.

:-:.‘I.:tlllll

_Ft=' means positive slope, i.e., the trigger occurs on the signal’srising edge.

means negative slope, i.e. the trigger occurs on the signal’sfalling edge.

Changing the Slope
There are three ways to change the dope:
e IntheTrigger tab, click on the desired slopeicon.
e Double-click on the slopeicon in the Display Window.

« Right-click on the slope symbol in the Display Window to bring up the slope context
menu, then click on either Positive or Negative.
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System Control: Trigger Tab: Trigger Level

The Trigger Level setting islocated in the Trigger tab of the System Control.

C52125 Trigger IDepthl L Current Trigger
I:.--"" L |

|:Iv 4.7 mV I : Trigger Leel

i Slider

Patterr.. I
£ C52125 | ~Reset Button

Thetrigger level isthe level in Volts asignal must crossin order for atrigger event to occur.
For example, if the trigger is set to +1V, and the signal peaks at +900 mV, atrigger event does
not occur. But if the signal risesto +1.1V, the trigger level will have been crossed, invoking a
trigger event and subsequent data acquisition.

Signal crosses

trigger level \

Trigger Level

i— Time Zero

Pre-trigger data | Post-trigger data

You may notice that the level of the signal at the trigger line is slightly higher than the level
set by you. Thisis because of trigger hysterisys implemented on CompuScopes which
protects against triggering on simple electronic noise.

Hyslerisys ssessemmrrnnsnnsssssnns ¢
— :

Ir fgge.r [ =] R SRR - .§. ........

Signal

Trigger
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In the Display Window, thetrigger level isrepresented by a slope icon to the far left of a
channel with a dashed horizontal line connected to it.

The current trigger level value is shown in the Trigger tab next to the L evel button. By
default the trigger level is set to the zero line of channel 1.

Raising or LoweringtheTrigger Level

» Toraseor lower thetrigger level directly in the Display Window, drag the slopeicon up
or down.

e You can aso drag the slider located in the Trigger tab.

Resetting the Trigger Level to Zero
e Toquickly reset the trigger level to 0 mV, click on the L evel button.
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System Control: Trigger Tab: Pattern

The Pattern setting is located in the Trigger tab of the System Control.

CS2125  Trigger |Depth|

I vI Level I R4 7 m¥

I ﬁé
—_—e  Fattern..

o C52125 |

The Trigger Pattern allows configuration of multiple independent triggers. Trigger source,
slope and level can be modified, and trigger sources may be added and removed. Multiple
triggers are not available for all CompuScope models.

|

:llllll

Fattern
Button

Windowed Triggering

Certain CompuScopes support “Windowed Triggering,” meaning that you can set two
independent trigger conditions which are OR’ ed together. Windowed triggering allows you
to:

e Set two different triggers on the same channel

Trigger 1,

Fy e[ =l I RSP, A, T ——

THGGEr 2 LEVE! ..eeeernereneeneenmemmeennnsnessensenssnnesssigregflnsnsesnessensnes sensnnsensennes sensmnsensennns rensmnsnes

Trigger 2

e Or set onetrigger condition on each input of a CompuScope
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Trigger 1,

Trigger Level! 1

Channel 1

Channel 2

Trigger Leve! 2

Trigger 2

How it works
1 Clicking on the Pattern button brings up the Advanced Trigger Configuration dialog.

Advanced Trigger Configuration Ed |

Slnpel Sl:nun:el Level | B andwidth | Sensitivit_l,ll Add |
X ChO1 000 Full default -
b cdify |
Remove |

Cancel |

Thisdialog lists all of the currently specified trigger sources.
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Modifying an Existing Trigger Source

2 To change existing trigger settings, first make sure the trigger source you wish to modify

ishighlighted. If it isnot, click onit. (If thereis only one trigger source in your list, there
isno need to highlight it first.)

Click M odify.
Advanced Trigger Configuration |
Slnpel Sl:nun:el Level | B andwidth | Sensitivit_l,ll Add |
X Chl 000 Full default

bodi

Hemove |

Cancel |

3 Thisbrings up the Trigger Source dialog.

Trigger source |

Source:; Slope: Level———

[chot =] |Posiive 7] {ﬂW =

Bandwidth——————7 . e =
-II:I f It:
|Vr;- Ful ¢ High reject Trigger senzitivity: |defaull =

) Lovrefest

Cancel |
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4 To change the Trigger Source, click on the Source drop-down list. The available trigger
sourcesareinput signals (“Ch 1,” “Ch 2,” etc.) and “External.” (Disabled is not available
from this dialog; to disable atrigger, you must select Disabled from the Sour ce drop-
down menu in the main Trigger tab.)

Trigger source |

Source; Slope; Level————

[chor = |Posiive 7] (ﬂW =

Bandwidth———— _. e =
-Iu:l fault =1
|Vr;- Full ) Highreiest Trigger sensitivity: | delaull =

] [Lovirefest
Cancel |

* Note that on CompuScope 1016, the trigger source can be External only.

* Notealsothat if you have a Multi-Card system installed, you will see one trigger
source for each channel available in your system. For example, for athree-card
CSB012A system, there will be six input channel trigger sources available (since
each CS8012A has two input channels). If you do not see the right number of trigger
sources, go to Preferences in the Tools menu and make sure the | ndependent
Trigger itemis checked. See page C-42 for details.

5 To change the Trigger Slope (either positive or negative), click on the Slope drop-down
list.

Trigger source

Source: Slope: T
il 2r
[chom =] |Positive 99
_ alope
Bandwldth ......................................
&Rl Hidhiees
5 2

Cancel 1
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To change the Trigger Level, use the increment/decrement buttons to set a percentage of
the current input range of the selected trigger source.

Trigger source Ed

Trigger Level

Source: Slope: o
|chot =] |Posve 7] ( il
Bandwidth———————— _ . i .
:jd utton
|Vﬁ' Full € High reject Trigger senzitivigg: |0
£ Latirerect |

"\ Trigger Level

ﬂl Button

For instance, if your Trigger Sourceis set to Ch 1, and the current input range for Ch 1 is
+1V, if you select 50%, the trigger level will be set to 500 mV. If you select -10%, the
trigger level will be set to -100 mV. The maximum positive setting is 100% and the
maximum negative setting is -100%.

If your Trigger Source is set to External, the Trigger Source dialog looks slightly
different.

Trigger source |
Source; Slope: Eevel s - Coupling
IE:-:ternaI j IF'u:usitive j ’Vﬂ mﬂ"
ﬁandwidthf Trigger sensitiyr]™= 0l —
* Full £ Highirefect
|V 7 Lo refect [oC  ac | WEI*—FLZE;;
Cancel |

In addition to Source, Slope and Level, this dialog includes the Input Range and
Coupling settings as well.

Click OK when finished.
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9 Now click Apply in the Advanced Trigger Configuration dialog to apply the changes.
Your changes will be updated in the Display Window.

Advanced Trigger Configuration Ed |

Slnpel Sl:nun:el Level | B andwidth | Sensitivit_l,ll Add |
X Ch1 000 Full default :
b cdify |
Remove |

Cancel |

Creating a New Trigger Source
1 IntheAdvanced Trigger Configuration dialog, click Add.

Advanced Trigger Configuration Ed |

Slnpel Sl:nun:el Level | B andwidth | Sensitivit_l,ll *‘-‘*EFL
X Ch1 000 Full default —

b cdify

Remove |

Cancel |
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2 Thisbrings up the Trigger Source dialog with a blank Source field.

Trigger source |
Source; Slope; Level————

| =] [Posiive =] (HW -

Bandwidth———— _. e =
-Iu:l fault =1
|Vr;- Full ) Highreiest Trigger sensitivity: | delaull =

] [Lovirefest
Cancel |

3 Now you can proceed as described in “Modifying an Existing Trigger Source” above.

Note

< If you have already created two independent triggers and you attempt to add a third, you
will not be able to select aTrigger Source—the drop-down menu will be blank. On
CompuScopes that support multiple independent triggers, you cannot set more than two
trigger sources.

Removing a Trigger Source

1 IntheAdvanced Trigger Configuration Diaog, highlight the trigger source you wish to
delete, and click Remove.

Advanced Trigger Configuration E |

Sh:upel Su:uuru:el L evel | B andwidth | SEnSiti'-.-'it_lrII Add |

X Ch .00 Full default :
kA odify |

Ferpave

Cancel |
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2  Thetrigger source will disappear from the list.

Advanced Trigger Configuration Ed |

Slnpel Sl:nun:el Level | B andwidth | Sensitivit_l,ll Add |

P adify |
IR

Remove

Cancel |

Exiting the Trigger Pattern Configuration

3 Toreturn to theregular Trigger tab, click on the Pattern button so that it is no longer
pressed in.

CS2125 Trigger | Depth |

Canfigure pattem |

| Fattern
S

£ 52125 |
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System Control: Depth Tab: Total

The Depth Totdl islocated in the Depth tab of the System Control.

cs=35c|c|| Trigger Depth |

Total Orrboard ..—In-L| 2M|Smpl ¥ | Fine
Memory of the [ a036 = | Aue [10.0ms

Comg:rSdCOpe F'u:-stTngI 40953‘ MuIHecl
[ C58500 I,' CG1100 |

The Total field displays the total amount of on-board memory available on the CompuScope
card. Thisvalue represents the maximum number of samples that can be captured at onetime

using this card.
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System Control: Depth Tab:
Pre Trigger and Post Trigger Depth

The Pre- and Post-Trigger Depth settings are located in the Depth tab of the System Control.

ESEEEIEI' Trigger  Depth |

Tl:utal'l 2 |5mpl 7] | Fine
4096 =] | Auto I'IEII:ImS

PoztTrig I 4098 3‘ MulR e::l

Post-trigger
Depth 4 58500 [ CG1100 |

Pre-trigger datais data that leads up to atrigger event. In the Display Window, the pre-trigger
signal islocated to the left of the trigger marker line (the vertical “T” line).

Post-trigger datais data that follows atrigger event. In the Display Window, the post-trigger
signal islocated to the right of the trigger marker.

By default, pre- and post-trigger depths are set to 4096 samples.

Changing the Pre- and Post-trigger Depths

To change the amount of pre- or post-trigger data, click on the Increment Up [=] or
Increment Down [L=] button.

c535m| Trigger  Depth |

T-:utall 2| Smpl 7]
1 4096 =

PostTrig I 4096 3:

4 €58500 [@ CG1100 |

| Fine

Increm ent
Euttons

By default, Unitsis set to samples and Fine mode is on. As such, when clicking on an
increment button, the depth settingsinitially change by 64 samples. See Fine M ode and
Increment Buttons on the following pages for more information on how the depth settings
are affected by these buttons.
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You can also type the number of pre- and post-trigger points directly in the dialog box.
GageScope® will verify that the entry meets the requirements of the hardware and will correct
it, if necessary.

Disabling Pre-trigger Depth

If the Pre-Trig button is enabled, pre-trigger captureis on. To turn off pre-trigger capture,
click onthe Pre-Trig button.
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System Control: Depth Tab:
Fine Mode and Increment Buttons

The Fine Button is located in the Depth tab of the System Control.

I:SBEDD' Trigger Depth |

T-:utal'l EMISmij | Fine - Fine Button
4096 =] | Auto |1|1n s ('Eurrslnt(;y
nakle

F'l:ustTngl 4096 3: kulR e-:I

4 58500 [# CGI100 |

When Fine Mode is enabled, changes to depth settings occur in increments of 64 samples.
When Fine Mode s off, changes occur in increments of 640 samples.

Fine Mode is enabled by default.

System Control: Depth Tab: Units

The Depth Unitsfield islocated in the Depth tab of the System Control.

C58500| Trigger Depth | | Units
met to
Tatal: 2 SITII:Il Fine A pl 'ES:l

4096 | Auto [10.0ms

F'u:ustTngI 4096 3‘ ulR ecI

4 €58500 [@ CG1100 |

The unit is always set to Samples.
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System Control: Depth Tab: Auto / Normal

The Auto/Normal setting is located in the Depth tab of the System Contraol.

|::s=35c|n| Trigger Depth |

Tatal: | EMISmpIJ | Fine

4096 | Auto [10.0ms

F'u:ustTngI 4038 3‘ MulR e-:I

Current
Timeout Yalue
s

Timeout Button

M [Currenthy

4 58500 [# CGI100 |

Erakl ed)

TheAuto setting is the amount of time GageScope® waits for a trigger event to occur. The

default setting is 10 ms.

If the Auto button in the Depth tab is pressed in, it isenabled. If itisnot pressed in, it reads

Nor mal.

When atimeout occursin Continuous M ode, the message Ready appears in the status bar on
ayellow background. Timeout is automatically disabled in One Shot Mode.

Disabling the Timeout

To disable the timeout, click on the Auto button so that it reads Nor mal.

csaann| Trigger  Depth |

Totak [ 24 |Smpl =] | Fine
[PreTrig | e

FoztTrig I 4096 3: MulR e::I

™~ Timeout

o 58500 [ @ CG1100 |

Crisabl ed
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Setting a Timeout

1

2

3

4

Enable the timeout (make sure the button reads Auto and is pressed in).
Click in the Auto field.
Press Backspace or Delete to erase the existing value.

Enter anew value followed by a unit of measurement. For example, typein 1 msfor 1
millisecond. You can aso use s for seconds. Use only lowercase letters.

How Timeout Affects Capture M odes

In the event of atimeout while in Continuous capture mode, GageScope”® forces a software
trigger, i.e., it triggersimmediately upon timeout, acquires the current signal, then resets the
CompuScope card to await another trigger event.

When you change to One Shot capture mode, timeout is automatically disabled. When you
change back to Continuous capture mode, timeout is automatically set back to the value it had
before you entered One Shot capture mode.
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System Control: Depth Tab: Multiple Record

The Multiple Record setting is located in the Depth tab of the System Control.

ESBEDD; Trigger Depth 1

Tntali EM;SmpIJ | Fine
| 4096 | Auto [10.0ms

F'u:ustTng; 40955‘ MulR ac |- Multiple

Records
(Currently
ed el LA Dizabled)

Multiple Record takes advantage of the CompuScope card’s deep memory buffers by
allowing the hardware to stack capturesin on-board memory, so that many small acquisitions
can occur in avery short amount of time, with near-zero re-arm time. Thisfeature is
invaluable in applications in which trigger events are happening rapidly or unpredictably and
A/D down-time must be minimized.

When Multiple Record is enabled, the CompuScope card looks for atrigger event, acquires
post-trigger data and automatically re-arms itself to look for another trigger event. Data
collected from each successive acquisition is “ stacked” on top of the previous acquisition
until the on-board buffer fills up.

For example, if a post-trigger depth of 1024 pointsis specified, the first acquisition stores data
in addresses between 0 and 1023, the next acquisition from 1024 to 2047, and so on until the
buffer isfull.

Important Notes

e The number of records you can capture will depend on the amount of on-board memory
your CompuScope card has, as well as other settings, such as the post-trigger depth and
channel mode.

e With all currently available CompuScopes, you can only capture post-trigger datain
Multiple Record mode. When you click on the M ulRec button, pre-trigger capture is
disabled.

*  Multiple Record comes as a standard feature or as an option on most CompuScope cards,
but is not available on the CompuScope LITE. If your CompuScope card does not have
this capability, the M ulRec button will not be available.
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Performing a Multiple Record Capture

1

Click on the M ulRec button to enable Multiple Record. Multiple Record is enabled if its
button is pressed in.

B 3|

[ GageScape [Professional edition)

File Wiew Capture Tools Window Help
wa\a|¢£$@@»x1| T ARG B

et fufoa G5 [0 e O wom |54 s | Seeis S| 1M B
——— Info View——: /x| |1j]

| Ready M.Pos: 10.3us [ I
|ETETETER watchd /77T For Help, press B

5521253Tnggar Depthl General | Settings i CSlnput  Trace i
Tok [ 20K EES] [ e |- Timebase ~Verl, Scale— ~Trace———— =
[FeeTig = [ aa [ronms 5 usid ] . \. Ennne:t Dnts ”“Z'

= | GO
PostTrig 4096 =] [MulFiec El D Y = | S ‘r“”—__']M‘,,Max & r—{ﬂ
& C52125 = Ccs2125%T1 o All B ChoT |5 Chi2

GageScope® automatically captures the post-trigger data for as many records as possible,
depending on the current channel mode, sample rate, and post-trigger depth settings.

Note: If your CompuScope hardware supports this feature, you can also set the desired
number of records to be captured.

The number of records will be reflected in the Display Window underneath the channel
number at the left. For example, if 31 records are captured as in our example, you will

see 1 of 31" displayed underneath “Ch 1.”
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Viewing the Multiple Record Data

1

To move from record to record, click the Multiple Record Playback buttons located in the
tool bar.

+I¢-
L

fo i Jut fin 25 \u« b S 1 I« »I # 4 = | Slebis 5 M B
AIlgnAIIRecordstoﬂ ‘ ‘ Go Ta Mext Record

Begin Playhack

GoTo Pravious Record
Continuous Playback  Pause Playback

Note that the toolbar buttons will always cycle through all channels at once.

You can also use the Record Increment/Decrement buttons on the Trace tab of the
Channel Contral.

C5 Input Trace |

Wert, Scale Trace
i, ||| [Canrect Dots
1¥/d Methad

o IMinMaH jl 'I:[Is
A All |0g Chi Iﬁg Eh2|

With these buttons, you can cycle through the records of all channels at once (if the All

Channelstab is current), or through the records of individual channels (if an individual
channel tab is current).

Remember that you can always set all channels to the first record with the 44 button in
the tool bar.
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Viewing All Records of the Acquisition Simultaneously

1 Toview all recordsin the acquisition at once, click with the left mouse button in the
Record field and type O (zero).

C5 Input Trace |

Trace

|D:|nnect Dots Lyt

Method Record
s

|

Wert, Scale

Uy

IMin [LEN j

S All |0.j Ch1 Iﬁg Eh2|

2 PressEnter. The O will changeto All.

CS Input Trace |

Trace

|Eu:unneu:t Dotz MI

Method Fecord

[MinMax =] [ o =
8 Al B Chi [85 Cha |

Wert, Scale

4"
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3 Thedisplay will now show all of your records at once. To the left of the slope icon and
below “Ch1” and “Ch2” on the screen below, notice the message “ All of 31,” indicating
that all 31 records are being displayed.

(= GageS cope [Professional edition)
Eile View Capture Tools Window Help
EH|=g2@osnt[tiaalzns

foo i f ol MWD Do | H 5 |l | SR [T E
——— Inifn Miew ——i=lxl =]

Name Valie |

41
| Ready M.Pos: 005 Ji
AR, watcht / For Help, press F1 Eh

CSZTZE! Trigger Deplhl General i Settings % CS Input Trace ’

Total Wmmnl = [Fire | Ir Timebase = FVB" l i~ Trac B
= 1 us/d Connect Dots
[Fetna] = Auo [100ms | | 1usid_|

v

- | IR — Method | Fiecod
FostTrig 4096 =] [MuRec El LMM h ; | [Min M =] Eciiu_-:j
4 52125 = cs2125:vT1 5 Al B Chol Ay ChOZ |

Notes

* TheView All Records command is avail able whether the All Channelstab or an
individual channel tabis current. If the All Channelstab is current, asit wasin our
example above, you will see al records of all current channels.

e If youwishto seeal records of Channel 1, for example, but only a specific record of
Channel 2, make sure the proper channel tab is current when you are changing the
Record field in the Trace tab of the Channel Control.
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“Transferring” Messagein the Satus Bar

When you are in Continuous Capture mode (the button in the toolbar is“pressed in”) and
Multiple Record mode is enabled, you may see the message “Transferring” in the Status bar.

Transfering Il KIS

This means that GageScope® is transferring data from the CompuScope board to the internal
buffers of the application.

Saving a Multiple Record Channel

1 You can save a Multiple Record channel just as you would any other channel—by

clicking Save Channel in the File menu, by clicking in the toolbar, or by right-
clicking with the mouse on the zero line of the channel display.

2 The Save Channel dialog appears.

3 Typeaname for the file and select the channel to be saved from the Channel drop-down
list.

4 By default, only the current record is saved. However, there are several options for
saving a Multiple Record acquisition:

e The Split MulRec checkbox (checked in the sample screen above) allows you to
save each record of your Multiple Record acquisition as an individual file. If this
box is not checked, the entire acquisition will be saved to onefile.

» Tosaveal of the records in the acquisition to one file, make sure that all records are
visible onscreen by following the steps under the heading Viewing All Records of
the Acquisition Simultaneously. Then, save the file as usual.

* You can save only the visible portion of the channel by checking the box at the
bottom of the Save Dialog (just as you can with a non-Multiple Record acquisition).

5 Click Save when you have specified all of the options you wish.

L oading a Multiple Record Channel

1 You can aso load a Multiple Record channel as you would any other channel—by
choosing Load Channel from the File menu or by clicking on the toolbar.

2 TheLoad Channel dialog appears.
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Click on one of thefilesto select it, and press Open.

[ GageScope (Professional edition)

File View Capture Tools Window Help

[_[E]x]

B = Ilﬁfa@@wml* e
owdtf[xl'-‘; (R RN AT o
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14 |5 | S[enis FllDE

= Infn Yiew —— x|
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M.Pos: 0.0 s I

[FETER, watc

For Help. press F1

c52125§ Tiigger  Depth |
Total | 128k [Smpl *. Fine
|| = | T

PostTrig 40953: MulRec Ll

General l Settings i

CSlnput  Tiace %

| et Scale——=TIa0e | e

I gt
i | Cornect Dats .
I Method _ Fecord

e 21

& 52125

B Cs2125¥T1
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Our signal file has been loaded as Ch 3, in between Ch 1 and Ch 2.
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System Control: CG1100 Tab: Sample Rate

The CG1100 tab in System Control contains the Sample Rate setting:
CG1100 |I:Iut 01 |

Sample rate: | 20 MS/s "I

- Triger ae
| Irt. Ext | iTriggered Enntinuuugl
Bzt I |‘I 5.'

? C58500 [ EE11I]I]|

The Sample Rate specifies the number of sample points to be generated per second. The total
number of sample pointsto be generated is specified in the AWG I nput tab of Channel
Control. Refer to the channel control section of this chapter for further details.

Changing the Sample Rate

e To change the sample rate, click on the sample rate drop-down menu and choose a
sample rate from the list.

For example, CompuGen 1100 can generate at the maximum rate of 80M S/s:

CHE1100 | Out01]

Sample rate; | a0 M5/ 'I
Trigger :
i el %
40 M5/ En:lntinun:lugl
20 M54 i

| Int.  Eut
BS54

& C58500| 2 MS/s ;|u|

and aminimum of 1KS/s:

=
=
[y
-
%3
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Notes

CG1100 |Dut III1|

Sample rate: | 1 kS/: vi

Trigger——
| Int. | Ext

2kS/s
i C58500 |E:-:tI:Ik "'l

20 k54
10 kS
BkSis

e

i E-:nntinuclugl
| a:

Upon launch, GageScope® sets the sample rate to the highest available. Thereforein case
a CompuGen 1100 is present in the system, you will notice that a sample rate of 80M S/s

shows up as a default whenever the CG1100 tab is selected.

To select an External Clock for your CompuGen 1100, you must choose Ext Clock from
the sample rate drop down list.

CG1100 |Elut m|

Sample rate: | 1 kS/: vl

Trigger —|

I Tal i =

—
? C5B500

20 k54
10kS54
SkS/s
2k5/:

i En:lntinuaug

J
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System Control: CG1100 Tab: Trigger

The Trigger setting islocated in the CG1100 tab in System Control:
CG1100 |I:Iut 01 |

Sample rate: | 20 MS/s "I

- Triger ae
| Irt. Ext | iTriggered Enntinuuugl
Bzt I |‘I 3.'

? C58500 [ EE11I]I]|

The Trigger Setting indicates the type of triggers available to a generator card. As shown in
the figure above, CompuGen 1100 can be triggered either internally or externally.

Internal Trigger

1 Internal triggering shows up as the default option when the CG1100 tab is selected. This
is depicted in the figure shown above.

2 Notethat when internal trigger option is selected, the GageScope® Screen indicating that
the card is being internally triggered.

External Trigger

3 External triggering option can be selected by pressing the Ext. command button in the
Trigger Group. Thisis shown in the figure below:

CG1100 |Elut 01 |

Sample rate: |w - I

— Trigger i~ Mode

It Jf Ext. | Triggered Enntinunug
Burstl II 32

? C58a00 f EE11I]I]|
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System Control: CG1100 Tab: Mode

The Mode setting is located in the CG1100 tab in System Control:

CE1100 |I:Iut 01 |

Sample rate: | 20 MS/s "I

- Triger ae
| Irt. Ext | iTriggered Enntinuuugl
Bzt I |‘I 3.'

? C58500 [ EE11I]I]|

The Mode Setting governs the manner in which the data is going to be uploaded to the
CompuGen card. Following choices are available:

M odes

+ Triggered In Triggered mode, the displayed waveform pattern is output from

the CompuGen only once after atrigger event has been received.

In Continuous mode, the displayed waveform pattern is output from

» Continuous
the CompuGen in an endless loop.

Note that Continuous is the default M ode setting.
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e Burst

In Burst mode, the displayed waveform pattern is output from the
CompuGen an exact number of times.

Left click the command button with Caption Bur st. The button will
look pressed in. The text box can now be used to enter the number of
sequences to be generated.

CG1100 | Olut n1|

Sample rate: | A0 M5 e "I

Trigger tode

| Tnt. Ext I Triggeredl I:l:untinunusi
{Birat IE 3:
? C58500 ! CaG1100 |

Note that the default number of samplesto be uploaded is 2. You can
change the value in the text box by either directly entering the
desired number of sequences or by using the increment and
decrement buttons at the right end of the text box.
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System Control: Out 01 Tab: Source

The Source setting islocated in the Channel Number tab in System Control:

CG1100 Qut 01 |

S ource INl:une 'I Filter

Gain  [+-5 x| [NoFiter 7]
Otfset, v [ =

f CSE00 @ CG1100 |

Sour ce Settings refer to the display channel number that will be used to generate the desired
waveform on the output Channel, labeled as Out 01. The Sourceis linked to the display
channel containing the waveform created in GageScope.

Selecting a Source Channel

1 Click on the down arrow to view the drop down Source list:

CG1100 Out 01 |

SOtFE Filker

: iCho
[Fain ' 1 IND Filker "’I
Offzet, mif IEI Eﬁ

? C58500 ,' EE11I]I]|
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2 Select Out 01 from the list to choose channel 1 as a Source Channel for signal
generation. Out 01 now appears as the source channel in the Source text box.

CG1100 Out 01 |

Saource IEh 01 'I Eiter
Gan  [+-5 | [MoFiter [¥]
Offzet, mt II:I 3:

o CSE00 @ CG1100 |

Note that a waveform has already been created in GageScope® and is represented as Out
01. Thisisthe source waveform that shows up as Out 01 in the Source drop down list.
You will only see Nonein the drop down list if no AWG Channel exists. We are
assuming at present that there is at least one AWG channel, Out 01, available to be
uploaded to the generator.

Several options exist for creating waveforms in GageScope. The controls associated with
the user defined, predefined or standard waveform generation, are part of the AWG
Input tab in the Channel Control. Refer to Channel Control section of this manual to
obtain further details about the AWG Input options.
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System Control: Out 01 Tab: Gain

The Gain setting is located in the Channel Number tab in System Control:

CG1100 Out ol |

T (T
Gain [+~ x| [NoFiter ]
Offgat, i IEI H:

Z C58500 ( EE11I]I]|

The Gain Setting imparts the user ability to change the output gain of the signal to be
generated. Following Gain settings are available:

 *5Volts
e+ 2Volts
e *1Volts
e+ 200 milli Volts

e+ 100 milli Volts

Selecting a Gain Value

1 Click onthe down arrow in the text box associated with label Gain, to view the drop
down list:

CE1100 Out 01 l

Souce [Ch01 7] g,
Gain |+ x| [NoFiter ¥
Offzet, mb IEI 3:

Z 58500 ,' EE11I]I]|

Note that +/- 5V appears as a default Gain setting.
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2 To change the Gain to be +/- 2V, select the corresponding value from the list:

CGI100 Qut ol |

Sauce [chot =] gy
Gan  [+-2v 7] [NoFiter  ¥]

Offset, mi 2054 -

Rl 00 |

Note that Ch 01 displayed in GageScope® contains the waveform to be generated.

3 Click anywhere in the user interface or double click on your select to appear in the
Gain text box.

CG1100 Ot 01 |

Sowee [Ch01 =] gy,

Gan  |+-2v =] [NoFiter 7]
Offset, mb' II] 3:

f CSEI0 @ CG1100 |
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System Control: Out 01 Tab: Offset

The Offset setting islocated in the Channel Number tab in System Control:

CG1100 Qut 0 |

Source IEh 01 "I Filler

Gan  [+~2v x| [MoFiter 7]
Offzet, IIZI 3:

? CSE500 ,' EE11I]I]|

The Offset Setting allows the user to enter the DC Offset in milli Volts for the output signal to
be generated by the arbitrary waveform generator. Offset is linked to the Offset setting in the
Channel Control property page.
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System Control: Out 01 Tab: Filter

The Gain setting is located in the Channel Number tab in System Control:

CG1100 Out ol |

Sowee [Ch01 ]| gy,

Gan  [+-2v | [NoFiter =]
Dffset, mi IEI 3:

£ CSEI0 @ CG1100 |

The Filter Setting allows the user to filter the output to be generated by the arbitrary
waveform generator. A 20MHz filter, for example, means that all frequencies above 20 MHz
will not be present in the output. Three settings are currently available for CompuGen 1100:

* NoFilter
e 20 MHz Filter

5 MHzFilter

Selecting a Filter Value

1  Click onthe down arrow in the text box associated with label Filter, to view the drop
down list:

CG1100 Out Ol |

Saource IEh 01 vl Filer
Gain  [+r2v =] [NoFiter x|
Offzet, mi ||:| E] Ma Filter

& (50500 4 CG110
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2  To change the Filter frequency to be 20MHz, select the corresponding val ue from the list
and double click:

CHE1100 Out 01 |

Sowee [Cn01 =] gy

Gan  [++2v x| |20Mhz 7]
Offzet, myf IEI 3:

£ (55500 CG1100 |
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Display Control

The Display Control contains options for changing the look of the current display, such asthe
timebase and channel enable/disable, along with display element properties such as grid color.
Display settings do not affect the captured data.

The Display Control contains the following tabs and settings:

General Tab — Page C-108

*  Timebase
e Channd list and visibility

Settings Tab — Page C-110

e Grid Button

« X AxisButton

* Y AxisButton

e Persistence Button

e Trigger Level Button

e ZeroLinesButton

«  Display Window Background Color
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Display Control: General Tab: Timebase

The Timebase setting is located in the General tab of the Display Control.

Current
Tirneka se

General | Settings |

Timebaze

Channel Ma...

Button
Increasa
Button B CS2125:¥T1 |

The Timebase is adisplay function only and is measured in time per division, adivision being
one square in the grid in the Display Window. For example, atimebase of 5us/d equals five
microseconds of data per division.

To increase the timebase, click .
To decrease the timebase, click .

Changes to the timebase affect all channelsin the current Display Window. The size of
the bar in the horizontal scroll bar is also affected.

It is possible to set the timebase to any value; however, if there is a timebase conflict with
the minimum display requirements, the timebase will be changed to the smallest timebase
value that does not conflict at display time.

If you want to see the same set of signals using different timebases, simply create a new
display, select the channels you want displayed, and set the timebase to the desired value.
If you tile the two Display windows, you will be able to see the same signals with
different timebases.

C-108
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Display Control: General Tab: Channel List

The Channel List islocated in the General tab of the Display Control.

Hide/Show

General ’ Settings 1
Theckbox

T||TIE|:IESE"'""""""'"E W —
% cno charn

i i [V |_.h 02 Type

Channel
@ CS2125:%T1 i List

The Channel List shows all channels currently available, including channels loaded from disk
and channels created mathematically. The icon next to each channel indicates the channel’s

type.

- indicates that the signal originates from an input of a CompuScope card.
BB inicates that the channel has been 1oaded from disk.

indicates that the channel has been created mathematically.

If more than three channels are available, a vertical scroll bar appears, allowing you to move
up and down the list.

Hiding and Showing Channels using the Channel List

The checkbox next to each channel in the list indicates the channel’s visibility. A checkmark
means a channel is visible; lack of checkmark means a channel is hidden. To toggle a
channel’s visihility, click on this checkbox.

Hiding and Showing Channels directly in the Display Window

1 Position the mouse pointer on a blank area of the Display Windows, i.e., where thereis
no signal.

2 Click on the right mouse button to bring up the Display Window context menu.
A checkmark next to a channel number indicatesit is currently visible.

3 Click on Ch 1 to hide or show channel 1, Ch 2 for channel 2, etc.
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Display Control: Settings Tab: Grid Button

The Grid button islocated in the Settings tab of the Display Control.

General Settings

arid —--| Grid Persistence |Trigger Lines
(Enabled) |><.-'l'-.:-:is I:::-In:-r...I hiohe | IZen:. Lines
IY.ﬁ.HiS Eu:uh:ur...l I Infirite Back I:::-I.:-rl

i CS2125:YT1 |

Thegrid isaset of vertical and horizontal lines drawn at regular intervalsin the Display
Window. The resulting grid has 8 squares from top to bottom and 10 squares from left to
right. Each squareis counted as a“division” and is used as a reference in other parts of
GageScope® (such as the Position setting in the Parameter tab of the Channel Control). The
grid is a permanent fixture in the Display Window and is not affected by movement of the
scroll bar.

To toggle the grid on and off, click on the Grid button. You also have the option of changing
the color of the grid by clicking on the Color button next to the Grid button.

The Grid may not be that noticeable as the default Grid color is a subtle gray. To make the
grid stand out more, change its color to white by clicking on the grid’s Color button.
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Display Control: Settings Tab: X Axis Button

The X Axis button is located in the Settings tab of the Display Control.

General Settings

E Girid r-Persistence-;ETrigger Lines

W] § i ] 2% Bt Eu:-lu:-r...gi hakie i ' [Zero Lines
(Enabl Ed:l T A ED'D[;l r Infirite | Back |:.:.||:|r;

i CS2125:YT1 i

The X axisis adashed horizontal line that divides the Display Window into two equal parts.
The X Axisisa permanent fixture in the Display Window and does not move with changes to
the vertical scroll bar.

To toggle the X axis on and off, click on the X Axis button. You also have the option of
changing the color of the X axis by clicking on the Color button next to the X Axis button.
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Display Control: Settings Tab: Y Axis Button

TheY Axis button islocated in the Settings tab of the Display Control.

General Settings

E Grid E—-Persistence-;ETfiQQEf Lines
EX.-'l'-.:-:is En:-ln:-r...gi none i !EZern Lines

Y_Axis s Color. || T Infinte | goop Colot|
(Enakled)

i CS2125:YT1 i

TheY Axisisadashed vertical line that divides the Display Window into two equal parts. The
Y Axisis apermanent fixture in the Display Window and does not move with changes to the
horizontal scroll bar.

Totogglethe Y axis on and off, click on the Y Axis button. You also have the option of
changing the color of the'Y axis by clicking on the Color button next to the' Y Axis button.
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Display Control: Settings Tab: Persistence

The Persistence button is located in the Settings tab of the Display Control.

General Settings |

| Grid Persiziice |Trigger Lines
IK.-’-‘«His I:l:ull:ur...l Fang | |zer.;. Lines
IY.-“-‘«:-tis Enlnr...l I Jrfirite Back Enlnrl

W CS2125:¥T1 |

Fersistence
Button

Infinite
Fersistence
Theckb oy

The Persistence setting allows the user to control the persistence of the signal display in the

Display Window.

How it works

1 By default, Persistenceisdisabled. The button underneath Persistence reads None. To

enable persistence, click on None.

General Settings |
I Grid ':':'lc'f---l Persistence |TrigElEf Lines
i>< Axiz | Colar... IIVHDHE | Zero Lines

IY.-‘-\:-:is D:ulur...” [ Infi 3

Back Eu:ulu:url

B Cs2125¥T1 |
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2 The Persistence field appears, alowing editing of the length of time that the signal will
persist on the screen. The default value is 0.5s.

General Settings |

I Garid EI3"':'7---| Perzistence ITrigger Lines
[ iz | Color.. |ﬁ053 | [Zemm Lines
|Y.-5.His Calor... ” I Infirite Back, Eu:ulu:url

i CS52125:¥T1 |

To change the degree of persistence, click on the Persistence increment/decrement
buttons to change the time value.

3 Or, click onthe I nfinite checkbox for infinite persistence. Thisis equivalent to clicking
the Overdraw M ode button in the toolbar.

General Settings

I Grid ':':'l':'f---l Perzistence ITfiQEIEf Lines
IX;’-‘-.:-:is Eu:ulu:ur...||7 W IEen:. Lines

W dis Color... I Back. I:::.I::.rl

IV Infinite

i= CS2125:YT1 |

4 AnErase Display button becomes available in the toolbar when Persistence mode is
turned on.

Overdraw Mode  Erase Display

BHE zBa2BSHw|E Tk
ol Ja foo S [N B S 0o | 4 H

® Q&

e T R =

Use this button to clear the display.
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5 To disable Persistence Mode, click on the Persistence field so that it reads “None.”

General Settings |

I Grid | Color... | Pemgtenge ITngger Lines
[+ 8wz Color.. I : j | Zero Lines
Az Eu:ulu:ur...l j | W'”\ Back E.:.I.:.rl

f= CS2125:YT1 |

Reference C-115



Display Control: Settings Tab: Trigger Lines Button

The Trigger Lines button islocated in the Settings tab of the Display Control.

General Settings |

I Girid Persistence-dTrigger Lines Trigger Lines
IX.-‘-‘-.:-:i& Colar... | none I EZE,D T (Enabled)
|Y.-'in-:is Calor... | I Infirite B ack [j.:.|.:,,|

= Cs2125:vT1 |

Thetrigger line is shown as a dashed horizontal line with a slope icon to the far left of a
channel. The trigger line indicates the level the trigger signal must crossin order for atrigger
event to occur. By default the trigger level is set to the zero line of channel 1.

To toggle thisline on and off, click on the Trigger Lines button. The color of the Trigger Line
is aways set to the same color asthe channel it is set to trigger on. For more information on
the Trigger Lines, see page C-72.
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Display Control: Settings Tab: Zero Lines Button

The Zero Lines button is located in the Settings tab of the Display Control.

General Settings

E Girid Persistence--;ETrigger Lines
[ s En:nln:nr...ig nore i | [Zer Lines Fero Lines
v awie Color.. | T Infinte | pogy |:,:,|,:,r; (Enakled)

i CS2125:YT1 ;

The zero line of a channel is the dashed horizontal line that runs near the middle of the signal,

and indicates the 0 Volts reference. To toggle the zero lines on and off, click on the Zero
Lines button.

The color of aZero Lineisaways set to the same color asits channel.
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Display Control: Settings Tab:
Background Color Button

The Background Color button is located in the Settings tab of the Display Control.

General S ettingz |
I Grid Persistence ITriggET Lines
IK.i'-.:-:is I::::I::ur...||r None | “ IZem Lines
I‘r’.-“-‘-.:-:is Calar.. | I Infinite Back Enlnrl--—aackground
Color

i CS2125:YT1 |

Click on the Back Color button to change the background color of the Display Window. By
default the background color is set to black.
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Channel Control

The Channel Control contains options for changing the settings of individual channels, such
as position, vertical scale, color, coupling, and polarization. When changing channel settings,
make sure the changes are being made to the intended channels by clicking on the appropriate
channel tab at the bottom of the control.

C5 Input | Trace |

Coupling: ﬁ'«E |
Hange

+1 [

EEIEIhm
Probe: |1 * | Impedance: | 1 MOhm

% Al [ ThiT [ ThiZ |

Thannel Tabs

The All Channelstab alows you to control certain settings for all current channels
simultaneously. These settings are:

e Vertical Scale

+ Polarization

e Current Record Number in Multiple Record Mode and AutoSave
»  Connect Dots

e |nput Range

e Probe

e Coupling

e Impedance

e Null Channel Input
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The

channel control contains the following tabs and settings:

Subchannel Tab — Page C-122

Starting and Ending of the Subchannel
References
Start and End Offset

Averaging Tab — Page C-128

Acquisitions

Average on Multiple Record
Averaging vs. Co-adding
Intermediate results
Running Average

CSInput Tab — Page C-135

Input Range

Probe

Coupling
Impedance

Null Channel Input
Decimation

Trace Tab — Page C-142
The options available on this tab vary depending on whether the All Channelstab or an

individual channel tab is current. The list below contains all of the possible options.

Vertical Scale
Position
Connect Dots
Method
Polarization
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Drawing Tab — Page C-151

Thistab is not available when the All Channelstab is current. Drawing tab elements apply to
individual channels only.

*  Method

e Connect dots

* Format

+  Color

« Align by Start (available only when a channel is loaded which does not cross the Trigger
Marker)

< Align by Trigger (available only when a channel is loaded which does not cross the
Trigger Marker)

AWG Input Tab — Page C-160

* Duration
e Equation
e  Ampl

+ Offset

«  Waveform
« Duty
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Channedl Control: Subchannel Tab: Start

The Start setting is located in the Subchannel tab of the Channel Control.

Subchannel | Trace | Cirawing |

Start Setting—sm=Stat [ = [iFem=| 0 =

End:|2 = ITrigger j I':I ::II

5 Chi [ ChZ [+] Ch3 | ]

Sart This setting allows the user to select an appropriate reference for the starting
point of the Subchannel.
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Channedl Control: Subchannel Tab: End

The End setting is located in the Subchannel tab of the Channel Control.

Subcharinel | Trace | Dirawitig |

Start:m I vI I':I _%

EndSetting —gme End [ = [Tigger =] [0 =

B Chi |55 ChZ [#] Ch3 | ]

End Allows you to select the ending point of the subchannel with respect to a selected
reference.
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Channel Control: Subchannel Tab: Reference

The referenceis located in the Subchannel tab of the Channel Control.

Start Refarance

Subchannel | Trace | Cirawing |

Start: |1 = I 'I I':I _|:

End:|2 = ITrigger j I':I ::II

EndF?.eference"%‘ Ch1 |°':' Ch2 [] Ch3 | -4|b|

The references are available both for the Sart and End. This alows the user to select any
portion of the acquired channel with relative ease and flexibility. Following options are
available from the drop down menu:

Src Sart

Trigger

Src. End

Rise
Fall
Edge
Peak

Trough

is the first sample point of the source channel which can be used as a
reference for the subchannel signal starting and ending samples. Source
signal refersto the original channel to be subchanneled.

refers to time when the trigger event occured. The selected subchannel can
be referenced to the trigger.

is the last point of the source signal. The first and the last sample points of
the subchannel can be referenced to the end of the source signal.

specifies the selected rising edge to be the starting reference

specifies the selected falling edge to be the starting reference
specifies the selected rising or falling edge to be the starting reference
specifies the selected peak to be the starting reference

specifies the selected trough to be the starting reference. Trough is the valley
inasine wave.
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Figure below shows all the available references

Source Start
(Src. Start)

References

Peak

Trigger

Trough

Source End
(Src. End)

Shown below isthe first peak taken as the starting reference while the fifth peak is chosen to
be the end reference. Note that any combination of these references can be used to select the

Subchannel.

Start
Offsat

Source Start
(Src. Start)

First Peak selected as the Starting reference

Fifth Peak selected as

Ty
LT’

Offset

Selected
Subchannel

Trigger

he Ending reference

i

Source End
(Src. End)

Reference
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Channedl Control: Subchannel Tab: Offset

The offset setting islocated in the Subchannel tab of the Channel Control.

Subchannel | Trace | Drawing |

stat [T = [ <] |D =] <t — start Offset

End [© =] [Tigger F] [0 2 =s— End Offset

5, thi [ ChZ [+ Eh3|'4|,,,|

Offset The number entered in this box specifies the first sample of the subchannel
displaced with respect to the selected reference. This is the case when the offset
appearsin the Start dialog area.

When a number is entered in this field in the End dialog area, the last sample of
the subchannel will be selected with respect to the reference.

The figure below shows the Start and End Offsets for the available references:

*  The Source Start Reference

Source Start as a Reference
Subchannel
/ Start
Subchannel
/ End H
————
Selected H
Subchannel
l Start :
Offset | End
I Offset
Source Start Trigger Source End
(Srec. Start) (Src. End)
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e Trigger Reference

Trigger as a Reference

Subchannel

/ Start

Subchannel
End

Selected
Subchannel

i Start

| Offset

End

. . Offset

Source Start Trigger Source End
(Src. Start) (Src. End)

*  Source End Reference

Source End as a Reference

Subchannal

/ Start

Subchannel

Ve End

Selected
| Subchannel
‘ Start Offset
(Negati |
number) ‘ End Offset
(Negative
number)
Source Start Trigger Source End
{Src. Start) (Src. End)

See the Tutorial Section of this manual for further details on Subchanneling.

Reference
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Channel Control: Averaging Tab: Count

The Count setting is located in the Averaging tab of the Channel Control.

Increm ent Aneraging | Trace | Dirawing |

Counter
Count: (i = % Average [ MulFec

/ Stark; IEI 3: " Cotdd [~ Running
Byarage Count DEF'thildlilEIE 3: Hesetl

Setting
O, Chi |ﬂ.;. Ch 2 %EhEl 1|>|

The number in the Count field specifies the number of averages to be performed by the
GageScope®. The default number of averagesis 1.

To change the number of count, do one of two things:

«  Click on the increment/decrement buttons to change the value

e Click in the Counter field, press Backspace to erase the current value, and type in a new
value.

For more details on Count, see Averaging tool on page C-191.
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Channel Control: Averaging Tab: Start

The Start setting islocated in the Averaging tab of the Channel Control.

Averaging | Trace | Dirawing |
Count: Ih 3: o Average [T MUlFec
Start Setting —m=Start [0 =] Coddd [~ Rurning

Depth: [4055 = _Fieset |
% Chi |5 Thz &) Ch3 [ o,

The Start setting specifies the first sample of the averaged region relative to the trigger

position. For a selected portion of the acquisition to be averaged, the user can select the
starting point of the signal by entering a number in this field.

For more details on Start, see Averaging tool on page C-191.
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Channel Control: Averaging Tab: Depth

The Depth setting is located in the Averaging tab of the Channel Control.

Averaging | Trace | Dirawing |

Court: Ih 3: % Average [ MulFec

Stark; IEI 3: " Cotdd [ Running
DePth—hDepth:Hugg 3; Reset |

Setting
A Chi |ﬂ.;. Ch 2 %EhEl 1|>|

The Depth setting specifies the total length of the signal to be averaged. Use the increment
buttonsto set the desired length.

For more details on Depth, see Averaging tool on page C-191.
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Channel Control: Averaging Tab: MulRec

The Multiple Record setting is located in the Averaging tab of the Channel Control.

Averaging ] Trace ; Crrawing i
Multiple
':':"-‘”t;'l E: i sverage W MulFiec Racord with

Stark: ;I] ;3: " Coddd [ Biimmitio HAveraging
Depth:;qugg E: Heseti

S ChiJ85 ThZ {3 Ch3 [T,

The Multiple Record setting with the Average radio button selected, specifies the type of
averaging to be performed when Multiple Record mode is enabled.

When in Multiple Record mode, averaging can be performed in one of the following ways:

e Asingle“MulRec” record can be used to produce a single averaged non-Mul Rec record.
This method is best when the incoming signals are non-repetitive, such asin Imaging
applications.

e A specified number of MulRec records can be averaged to produce a single averaged
record. This method is best for applications like Mass Spectrometry, where the signals
are highly repetitive.

e Therunning average of any single “MulRec” record can be accomplished.

Note

When M ulrec is checked, the Record Counter disappears from the Trace tab of the Channel
Control.

For more details on Averaging, see Averaging tool on page C-191.
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Channel Control: Averaging Tab: Average vs. CoAdd

The Average and CoAdd settings are located in the Averaging tab of the Channel Control.

Aweraging | Trace | Drawing | Auerage
Count [ = #®ms T setting
L m i I~ | Burning
Depttc [4095 =] I nt. results "~ Cofdd

Setting

5 Chi ]85 Tha ¢ Ch3 [ T,

When Averaging is enabled, the first point of the first acquisition is added to the first point of
the second, third, fourth..., nth acquisition to produce the first point of the “Result.” The same
isdone for all other pointsin the record.

Users are provided an option to either average or simply co-add the data.

e Averaging: Theresultisdivided by “n.”

e Co-Adding: No division is done on the result. The data resulting from co-adding is 32
bit data.

For more details on Averaging, see Averaging tool on page C-191.
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Channel Control: Averaging Tab: Intermediate Results

and Reset
The Intermediate Results and Reset settings are located in the Averaging tab of the Channel
Control.
Averaging | Trace I Drawing | Intermediate
|~ FRacults
Count: I4 = I T Ayverage I- Setting

Start: IU E: * Coad

Depth:lqnaa :I ¥ Int results

Ermig
Fezet |

Reset
Buttan

% ChiJ8 th2 & ch3 [ [y

When acquisitions are co-added, the Averaging tool allows the user to request the display of
intermediate results. This means that GageScope® will display the results while it performs
the adding process, rather than displaying just the final result.

To display intermediate results, click the I nter mediate Results check-box.

By clicking the Reset button, the Averaging or the CoAdding procedure starts all over
again.

Notes

Please note that display of Intermediate Results may slow the co-adding process.
For more details on Averaging, see Averaging tool on page C-191.
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Channel Control: Averaging Tab: Running

The Running average settings are located in the Averaging tab of the Channel Control.

Aweraging | Trace | Drawing |

Count: IH 3: & Average [

Start; IEI 3: " Cotdd W Running
Depth: |4|:|5||3 3: Hesetl

8 ChiJ8; Thz & Ch3 [ (],

The running average is performed on the acquisitions. The N most recent acquisitions are
averaged and the result is stored in the results channel.

REunmning

L —" Average

Thisoption is aso available for the MulRec channels, however, only one MulRec channel can
be averaged at atime.

Notes

e The maximum number that can be entered for the Count in the Running average mode is
256 in the GageScope® Professional Edition. The Running average is not available in the
Standard Edition of GageScope®.

«  For more details on Running, see Averaging tool on page C-191.
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Channel Control: CS Input Tab: Input Range

The Input Range setting islocated in the CS Input tab of the All Channel Control.

CS Input | Trace |

Coupling: :'-‘«I: I

IQZE;L_.B* +'I 0 I 50 Oh
m |
Probe: I vllmpedance 1 MOk

o, Al B ThOT [ ChiZ |

The input range defines the range in volts the CompuScope card should measure when
converting analog signals. For example, if the input rangeis set to £1 V, then asignal that

reaches 900 mV will be captured in its entirety, while the peaks of asignal measuring 1.1V
will be cut off or clipped.

Input range: 1V

No clipping
Magnitude of
ingut sigrval:
200 m VvV
Input range: 1V e C!.l'ppmg

Magnitude of
input signal:
1.1V
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Changing the Input Range
1 Click onthe CS Input tab of the Channel Control.
2 Click on the Input Range drop-down list.

3 Select avalue from thelist.

e Thelist that appearsin the input range will depend on the type of CompuScope card
being used.

e Theinput range for the CompuScope 1016 is fixed at +2V, so if you are using this
card you will not be able to change this setting.

Note that Input Rangeis not linked to the Vertical Scale setting, unless you

select Scope Made.

We have decoupled vertical scale from the input range in order to allow you to take advantage
of the high vertical resolution offered by CompuScope cards. You can capture asignal with
+1V range and still view it with avertical scale of 50 mV/div.

All digital oscilloscopes on the market are limited to 8 bit resolution and can digitize the
signal with 256 levelsonly. Thisway, they can fit all 256 pixels on screen. CompuScopes,
which offer up to 16 bit resolution, digitize the signal with up to 65,536 levels. Thereisno
screen in the world that can display that many pixels. Hence, the ability to display only a
portion of the capture signal’s dynamic range is necessary.

If, however, you are more familiar with the traditional linkage of vertical scale and input
range, smply select Scope M ode.
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Channel Control: CS Input Tab: Probe

The Probe setting is located in the CS Input tab of the All Channel Control.

C5 Input | Trace |

Coupling: .-'-‘-.I: |
Hange +1 0w
EEI Ohm
Prok e Probe: | Ilmpedance 1 MOhm

% Al B ThOl [ Chiz |

The Probe setting is used to define the gain of the oscilloscope probe used to capture external
signals. The available values are £1V, +2V, £5V, £10V, £20V, +50V, £100V, +200V, £500V,
+1000V, £2000V and +5000V.

It should be noted that GageScope® does not read the probe settings used. It isentirely up to
the user to enter the correct probe setting.

Changing the Input Range
1 Click onthe CSInput tab of the Channel Control.
2 Click on the Probe drop-down list.

3 Select avalue from thelist.
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Channel Control: CS Input Tab: Coupling

The Coupling setting is located in the CS Input tab of the All Channel Control.

C5 Input ] Trace ;

Couplifg: ,-i'-.lj
Hange +1“ [D Coupling

EIZI Ohm | (La)
Frobe: 3 vilmpedance 1 MOhm

% Al [Bg CThOl [A; ChiZ |

By default GageScope® sets al channelsto DC coupling. This option will not be available if
your CompuScope card does not support this feature.

Toggling the Coupling via the Channel Control
1 Click onthe CSInput tab in the Channel Control.

2 To change to AC coupling, click on the AC button. To change back to DC coupling, click
on the DC button.

Toggling the Coupling via the Channel Context Menu

1 Position the mouse pointer on a channel’s zero line. The channel will turn white to
indicate that it has the current focus.

2 Click on the right mouse button to bring up the channel context menu.

3 Click on Coupling with the left mouse button. The Coupling sub-menu appears. The
current setting has a bullet next to it.

4 Clickon AC or DC.

Notes

e Thissetting will not be available if you are using a CompuScope 1016, asthiscard is
DC only.

*  For most CompuScope cards, only DC coupling is available when impedance is set
to 50 Ohm.
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Channel Control: CS Input Tab: Impedance

The Impedance setting is located in the CS Input tab of the All Channel Control.

C5 Input i Trace ;

Couplifg: .i'-.I: ;
Fiange +1 0
EEI Ohm
Probe: ; valmpedance 1 MOhm Impedance

[setto
o All ;ﬂg Chi iﬂ.:, chnzi i Oh m]

By default GageScope® sets all channelsto 1 MOhm impedance. This option will not be
available if your CompuScope card does not support this feature.

Changing the Impedance
1 Click onthe CSInput tab in the Channel Control.

2 To change to 50 Ohm impedance, click on the 50 Ohm button. To change to 1 MOhm
impedance, click on the 1 M Ohm button.
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Channel Control: CS Input Tab: Null Channel Input

The Null Channel Input setting is located in the CS Input tab of the All Channel Contral. It
also appears in the CS Input tab of the individual channel control.

CS Input | Trace | Drrawing I

Coupling:  ALC
| oC
Fahge: I vI >>EI<<| 500
m
Praobe: I:-:1 *I Decimatmd' 1 MOhm

A &l o ChOl |o.j Eh[l2|

Click the Null Channel input command button, >>III<<|, to activate this feature. In the
activated state the button will appear disabled:

CS [rput | Trace | Cirawing |
Coupling:  AC I
Range: |+ e j e e
* FIE 50 Obrm
Probe: IH'I "’I Deu:irnatiu:ur] 1 MOhkm
8- al 2o ChM |’—"'._—,- Ch 02 I

When clicked, the Null Channel Input button will force recalibration of the hardware taking
the average value of the current input as a new reference for the zero level.

Notes

Changing hardware settings such as sampl e rate, acquisition mode or input range
will cancel the previously issued Null Channel Input command. Changing
impedance or coupling will not change the calibration of the card however it can

affect captured data and may require recalibration.
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Channel Control: CS Input Tab: Decimation

The decimation setting is located in the CS Input tab of the Channel Control.

C5 Input ] Trace l Cirawing l

Coupling: ,-'l'-.E
Range: [1o00 my =]

5|:| Ohm
Probe: | | emmatlnnl 1 MOhm
9., Al o Ch0Ol

Decimation is afeature by virtue of which a user can view large amounts of acquired data
within GageScope.

Click on the Decimation command button view the Decimation dialog box:

Decimation
Source: Ch 1 of CSE500
. =
Start: [d =i 0 [ 8388592
Size: |388606 =] 16 | 8388608
Start Becord: |1 j | 1 | 1
Fecords: |1 j | 1 | 1
Factor [524257 j | 2 B
Tuvpe: Skip Samples | ™ Min GEH
(1] | Cancel |

The settings in the decimation dialog box and the deep memory buffer size setting in the
Prefer ences dialog box, controls the decimation procedure.

Refer to the Tutorial section of this manual for a detailed explanation of how to use the
decimation features.
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Channel Control: Trace Tab: Vertical Scale

The Vertical Scale setting islocated in the Trace tab of the Display Control.

CS Input Trace | Dirawing |

Yert. Scale

Current
Settings

— Position

[ et

Scale

. 8 Al S ChO1 B ChiZ |

This setting is available whether the All Channels tab or an individual channel tab is current.

The vertical scale of achannel is measured in terms of \Volts per division, a division equaling

one sgquare in the grid. (For more information on the grid, see page C-110.)

Changing the Scale

1 Click onthe Trace tab in the Channel Control.

2« Toincreasethe scale, click . This shrinks the signal.
* Todecreasethe scale, click . This makes the signal taller.
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Notes

e Thedefault vertical scaleis 1V/div. In other words, for every 1V of signal,
GageScope® shows 1V per grid square. If you increase the vertical Scale to 2V/div, a
1V signal displays as half of one grid square. If you decrease the vertical scaleto
500mV/div, a1V signa displays at the height of two grid squares.

e If youincrease the vertical scale so that the signal peaks go off screen, you can use
the vertical scroll bar to scroll up or down to reach the peaks.

Note that Input Rangeis not linked to the Vertical Scale setting, unless you

select Scope Maode.

We have decoupled vertical scale from the input range in order to allow you to take advantage
of the high vertical resolution offered by CompuScope cards. You can capture asignal with
+1V range and still view it with avertical scale of 50 mV/div.

All digital oscilloscopes on the market are limited to 8 bit resolution and can digitize the
signal with 256 levelsonly. Thisway, they can fit all 256 pixels on screen. CompuScopes,
which offer up to 16 bit resolution, digitize the signal with up to 65,536 levels. Thereisno
screen in the world that can display that many pixels. Hence, the ability to display only a
portion of the capture signal’s dynamic range is necessary.

If, however, you are more familiar with the traditional linkage of vertical scale and input
range, smply select Scope M ode.
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Channdl Control: Trace Tab: Position

The Position setting is located in the Trace tab of the Channel Control.

CS Input Trace | Dirawinig I

Yert. Scale — Posihon
500 mv 0 = Position

T Buttons

I itz | o
Currant
O, Al o, Chil |D._—,. |:h|32| Setting

This setting isavailable only if an individual channel tab is current (i.e., Chl, Ch2..).

The position of a channel is measured in terms of divisions relative to the X axis, adivision
equaling one square in the grid.

It should be noted that changing the “position” of a channel only changes the display offset
for that channel: no hardware offset isinduced due to position changes. (For more
information on the grid, see page C-110.)

Moving a Channel via the Position Buttons
1  Click onthe Trace tab in the Channel Control.

2« Toraiseachannd, click on EI

» Tolower achannel, click on .

Moving a Channel Directly in the Display Window

1 Position the mouse pointer on a channel’s zero line. The channel will turn white to indicate
that it has the current focus, and the mouse pointer will change to a drag pointer.

2 Hold down the mouse button.

3 Movethe mouse up or down.
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Notes

«  If you have one channel available upon startup, GageScope® places this channel at 0.0
divisions (in other words, on the X Axis). If you have two channels available at startup,
GageScope® places channel 1 at 2.0 divisions and channel 2 at —2.0 divisions.

e Torearrange the position of all channels quickly, use the Arrange Channels button in the

toolbar.
Arrange Channels

Y
Ll g
# 4 |l | 2fenis B0 m B

BHEHZ BB LN
b Jo foo S5 (06 B S W1k
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Channdl Control: Trace Tab: Connect Dots

The Connect Dots button is located in the Trace tab of the Channel Control.

C5 Input Trace ]

_.. "-.-"Ert 5CE||E! ........... TTEICE ................... | ; ;
fl, | |[Carnect Dats +—

i 500 mv Method

v

_;Min P ax ";

% ANl [Bg TR0l [A; ChiZ |

Connedct Dots
(Enakled)

This setting is available only if the All Channelstab is current. If anindividual channel tab is
current, the Connect Dots setting appears under the Drawing tab.

By default GageScope® draws a line between each sample point in order to display a

continuous waveform. To have GageScope® display as single points, you can turn off the

Connect Dots setting.

Toggling the Connect Dots Button

1 Click onthe Trace tab of the Channel Control (make sure the All Channelstabis

current).

2 Click on the Connect Dots button to toggle this option on and off.

C-146

Reference



Channd Control: Trace Tab: Method

This setting is located in the Trace tab of the Channel Control.

C5 Input Trace ]

I"‘."‘Ert 5CE||E". : TTEICE ...................

| |[Connect Dats i

| Method .

o |[MinMax =] Drawing
B | | — ] eth .;'_:.d

% Al [By TR0l [ ChiZ |

This setting is available only if the All Channelstab is current. If anindividual channel tab is
current, the Method setting appears under the Drawing tab.

The Method setting defines how GageScope® displays traces based on the acquired data. The
options are Mean and MinMax.

MinM ax When two or more samples are to be displayed on the same screen pixel
column, MinMax will plot the minimum and maximum values, then draw a
line between them. This method allows glitch detection even at very low
timebases.

Thisisthe default setting.

Mean When two or more samples are to be displayed on the same screen pixel
column, Mean will plot the average of the samples. In display terms, the Mean
method reduces the apparent signal noise when capturing slow signals at high
sample rates and then displaying many points on the screen. The Mean display
method allows over-sampled datato be digitally filtered before display, thereby
improving the signal to noiseratio.

Changing the Method via the Trace Tab
1  Click on the Trace tab of the Channel Control.

2 Click onthe Method drop-down list.

3  Select amethod from thelist.
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Channdl Control: Trace Tab: Polarization

The Polarization setting islabeled “Invert” and islocated in the Trace tab of the Channel
Control.

C5 Input Trace i Cirawing ;
It Falarization

[Setto
Meatrmal)

B Al o ChOl ;q;. I:hIII2§

This setting is available whether All Channels or an individual channel is current.

Polarization refers to how the trace is displayed relative to the X axis. When polarization is
normal, the channel is displayed exactly as captured. Inverting the polarization inverts the
signal about the X axisfor Display purposes only, without affecting the actual data.

If achannel isinverted, the color of the channel identifier at the far left of the signal will be
reversed as well. For example, if channel 1 isinverted and its color is yellow, then the channel
identifier will be black text in ayellow box.

Toggling the Polarization viathe Trace Tab
1 Click onthe Trace tab in the Channel Control.

2  Click onthe Invert button to toggle this option on and off. If thelnvert buttonis
enabled, polarization isinverted; otherwise it is normal.

Changing the Polarization viathe Channel Context Menu

1 Position the mouse pointer on a channel’s zero line. The channel will turn white to
indicate that it has the current focus, and the mouse pointer will change to a drag pointer.

2 Click on the right mouse button to bring up the channel context menui.

3 Click onInvert to toggle this setting. If Invert has a checkmark next to it, polarization
isinverted; otherwiseit is normal.
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Channd Control: Trace Tab: Units

The Units setting is labeled “Unit” and islocated in the Trace tab of the Channel Control.

C5 Input Trace | Drawing |

—ert. Scale — Pozition——

\
Lrit= | s

Heert:

B Al o Chol [Po ChiZ |

Engineering units are now available in GageScope. This feature allows the user to specify a
conversion factor and a base units text string for each channel. The factor must be entered in
base units (e.g. A or Pa) and not in derived units (e.g. mA or kPa). GageScope® will
automatically perform metric scaling.

How To Invoke the Engineering Units

1 Click onthe Unitstab in the Channel Control. The Engineering Units dialog box
appears:

E ngineering units
Factar Uitz
[1w== | 1000000 |v

Cancel

Reference C-149



2 Assumethat the user has his CompuScope connected to a thermocouple that produces a
40 microVolt DC voltage for every 1 degree Celsius change in temperature. In this case,
the user would enter "C" asthe Unitstext string. The conversion Factor would be: 1/
(40 x 10" -6) = 25000.

Enter 25000 for the Factor and C for the Unitsin the respective text boxes.

Engineering units
Factar Units
[Tw== | 25000 |d]

] I Cancel |

3 Click OK. You will notice that the Vertical Scale now measures in degree Celsius.

CS Input Trace | Cirawing |

—Yert. Scale —F'nsitiu:un—|
Irevert
\ m £|
Llnlts

A Al o Chol By ChiZ |

Note that depending on the conversion factor, you may have to use the amplitude
expansion or contraction buttonsto view the signal properly.
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Channel Control: Drawing Tab: Method

The Method button islocated in the Drawing tab of the Channel Control.

SAE (nput | Trace Dirawitig |

Drrawin -
Methog — i ethod: IM"-, Max =] |Connect Dots
Fu:urmat...l Color.... |
o, al 4 Chil |

The Drawing tab is not available when the All Channelstab is current. Drawing tab elements
apply to individual channelsonly. If the All Channelstab is current, the Method setting
appearsin the Trace tab.

The Method setting defines how GageScope® displays traces based on the acquired data. The
options are MinMax and Mean. These options affect the screen representation of the data
only and do not change the actual signal data.

MinM ax When two or more samples are to be displayed on the same screen pixel
column, MinMax will plot the minimum and maximum values, then draw a
line between them. This method allows glitch detection even at very low
timebases.

Thisisthe default setting.

Mean When two or more samples are to be displayed on the same screen pixel
column, Mean will plot the average of the samples. In display terms, the Mean
method reduces the apparent signal noise when capturing slow signals at high
sample rates and then displaying many points on the screen. The Mean display
method allows over-sampled datato be digitally filtered before display, thereby
improving the signal to noiseratio.

Changing the Method via the Trace Tab
1 Click onthe Drawing tab of the Channel Control.

2  Click onthe M ethod drop-down list.

3 Select amethod from thelist.
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Channel Control: Drawing Tab: Connect Dots

The Connect Dots button is located in the Drawing tab of the Channel Control.

SG |nput 1 Trace Dirawitig ’
Method |MinMax ] [Connect Dats Connect Dots
(Enakled)
Fu:urmat...i Colar... i
% Al 5 Chl |

The Drawing tab is not available when the All Channelstab is current. Drawing tab elements
apply to individual channels only. If the All Channelstab is current, the Connect Dots setting
appearsin the Trace tab.

By default GageScope® draws a line between each sample point in order to display a
continuous waveform. To have GageScope® display as single points, you can turn off the
Connect Dots setting.

Toggling the Connect Dots Button

1 Click onthe Drawing tab of the Channel Control (make sure the All Channelstab is not
current).

2 Click on the Connect Dots button to toggle this option on and off.
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Channel Control: Drawing Tab: Format

The Format setting is located in the Drawing tab of the Channel Control.

SAE |nput 1 Trace Dirawitig l

Methad: |MinMax ] |Connect Dots

Farrm at o Fu:urmat...i Color... !

5 Al oy chol |

The Drawing tab is not available when the All Channelstab is current. Drawing tab elements
apply to individual channels only.

The Format setting defines how GageScope® will draw atrace.

Changing the For mat

1 Click onthe Drawing tab of the Channel Control (make sure the All Channelstab is not
current).

2  Click onthe Format button. The Format trace dial og appears.

Format trace

—Style — Pen width

Preview:

3 Select astyle from thelist on the left and a pen width from the list on the right.
GageScope® will show you a preview of your selection.

4 Click Apply to confirm your selection.
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Notes

If Connect Dotsisturned off, your changes to the Format settings will not be visible on the
screen. The line style does not have any effect on the size of the dots but the pen width does
change the dot size.
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Channel Control: Drawing Tab: Color

The Color button is located in the Drawing tab of the Channel Control.

SWE [nput | Trace Diramwitig |

Methadt |MinMax ] Cornect Dots

Format. |  Color.. | Color

A Al oy chol |

The Drawing tab is not available when the All Channelstab is current. Drawing tab elements
apply to individual channels only.

The Color Button allows you to change the color of a channel.

Changing the Color via the Drawing Tab

1 Click onthe Color Button in the Drawing tab. The color dialog appears.

Color

[7]x]

Basic colors:

EEEEE .

LCustom colors: N
ma s
Sat: W Green: Iﬁ
[efitre Eustam Ealars = | ColorlSglid Lum: Iﬁ Blues ID_
Cancel | Add to Custom Colors |

2 Click on acolor in the dialog box, then click OK.
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Changing the Color via the Channel Context Menu

1 Position the mouse pointer on a channel’s zero line in the Display Window. The
channel will turn white to indicate that it has the current focus, and the mouse
pointer will change to a drag pointer.

2 Right-click to bring up the channel context menu.
3 Click on Color with the left mouse button.

4 Click on acolor in the dialog box, then click OK.
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Channel Control: Trace Tab: Align by Start /
Align by Trigger

This setting islocated in the Drawing tab of the Channel Control when a channel has been
loaded which does not cross the Trigger Marker (start, or time zero).

Trace Drawing |

Method: [MinMax =] | Connect Dots
" Align by start Format... | Color. |

o al |2 Chi Be |:h3|

When displaying a saved signal that does not cross the trigger marker, you can specify where
on the screen will that signal be displayed.

« Align by Sart: GageScope® will display the signal at the Start (at the Trigger
Marker, or time zero).

«  Align by Trigger: GageScope® will display the signal at its original time position
relative to time zero. Thisisthe default setting.
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How it works
When you load a channel that does not cross the Trigger Marker, by default it will
be Aligned at Trigger (at its original time position in the grid). Below, Channel 3
isaligned at Trigger.

[E9 GageS cope [Professional edition)
\ File View Captue Took Window HE\D

Iwg = I(g:ﬂ@sm_pxl'[* 'I: A ®.€1 EN

[EEC T2 Timebase: 2 us il M.Pos: 5.2us |

TR, watchi Far Help, press F1 !‘"':"' "—“' ‘- —
Cs52128 Tr.ggerlDepm; General i Settings % File Input 3 Trace  Drawing ]
= oel| T i |- [ Timebass ——— | [ Channelta | cthod: (DTN onnect Dots
— ; 7“%‘ ‘ . i Format. [ Color__]
‘ C52125 @ C52125:¥T1 N Al Jﬁg Ch0l B ChO03
Click on the appropriate Channel tab in the Channel Control. Then click on the
Drawing tab.
Trace Drrawing l

Methad: [MinMax =] | Connect Dots

£ Align by start Format... | Color... |

(" slign by tigger

o Al |5z Ch1 Be Ch3 |
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Click on Align by Start.

Trace Crrawing I

Method: |h-1in (EH ﬂ | Connect Dot

F{L\\S'&'"g” by statt  Fornat | Color..._ ]

Aligr by trigger

Y |% Ch1 By« Ch3

The signal movesto line up with the Start (the Trigger Marker). Below, Channel 3
isaigned by Start.

[ GageS cope [Professional edition)

Eile Wiew Capture Took wlndowﬂe\p |
sH s|e=>Foentt llaa|lzgns

f b fo foo B (10 B S0 wow |5 55 |l | Sebis F]| 21 M
————— Info View—-I

Name [value |

| Ready M.Pos: 5.2us [l

Al i vvatch For Help, press F1 =T
C52125  Trigger lDeplh; General i Settings ; File Input i Trace Drawing l
cho 7] Level] 000V | : Method: [MinMas =] |Conmect ot
Eale ¥ ? & BBt Fomat,
LPaltem. | 2 0 AV ey

' C52125 = cs2125:v11 O al IDG Chn B~ ChO3

Notes

e Thissetting can also be specified via the Preferences dialog in the Tools Menu. See page
C-41.
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Channel Control: AWG Input Tab: Duration

The duration settings are located in the AWG Input tab of the Channel Control.

LWE Input | Trace | Dirawing |

Diuration | E guation
1600 gin[ [0.0007 =3 + [ 0.07

L

2
Anpl [Z]: {100 <5 Offzet [Z]:IEI 3:
it gl Pl T I]4|

The duration setting refers to the total length, in Samples, of the signal being created. The
current setup shows that the duration of the signal under creation is 1600 Samples. Refer to

the Tutorial section of this guide for further details.
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Channel Control: AWG Input Tab: Equation

The equation settings are located in the AWG Input tab of the Channel Control.

LWE Input | Trace | Dirawing |

Diuration | E guation
1600 gin[ [0.0007 =3 + [ 0.07

L

2
Anpl [Z]: {100 <5 Offzet [Z]:IEI 3:
it gl Pl T I]4|

You can enter or modify the equation to be created using the setting in the AWG Input control.
You can observe that the equation for a sine function appears in the equation text box. Refer
to the Tutorial section of this manual for further detail on entering or modifying equations to

create user defined signals for arbitrary waveform generation.
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Channel Control: AWG Input Tab: Ampl

The Amplitude (Ampl) settings are located in the AWG Input tab of the Channel Control.

LWE Input | Trace | Dirawing |

Diuration | E guation
1600 gin[ [0.0007 =3 + [ 0.07

L

2
Anpl [Z]: {100 <5 Offzet [Z]:IEI 3:

A Al oy Chod |

The Amplitude is the amplitude of the signal to be generated. The amplitude can be specified
as the percentage of the selected output range. You can modify the amplitude of the signal to
be created by using the increment/decrement buttons. You can aso change the amplitude by
clicking inside the amplitude text box and entering the value.
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Channel Control: AWG Input Tab: Offset

The Offset settings are located in the AWG Input tab of the Channel Control.

LWE Input | Trace | Dirawing |

Diuration | E guation
1600 gin[ [0.0007 =3 + [ 0.07

L

2
Anpl [Z]: {100 <5 Offzet [Z]:IEI 3:
it gl Pl T I]4|

The Offset isthe DC offset that can be specified as a percentage of the selected range for the
signal to be generated. You can modify the Offset of the signal to be created by using the
increment/decrement buttons. You can also change the Offset by clicking inside the amplitude

text box and entering the value.
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Channel Control: AWG Input Tab: Waveform

The waveform settings are located in the AWG Input tab of the Channel Control.

S5 Input | Trace | Drawing I

Wwhaveborm: |EEE

Cruty [Z]: {50 - Samples:I'IEDEl 3:
Armpl ['Z]:I'IEID 3: Offzet [35]:|EI 3:

A, Al 2, Cho4 |

There are three types of standard signals that can be created for generation using the AWG

capabilities of GageScope. Click on the Waveform drop down button to view the list of
available standard signals as follows:

SG Imput | Trace | Cirawing I

W aveform: I Sine ;]

iSire

Cruty [Z]: (50K

Triangle

Ampl [Z]: (10— o

5 Al o Chod |

Click on the desired waveform to be selected for generation. The generation processis
discussed in the System Control section on page C-98.
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Channel Control: AWG Input Tab: Duty

The duty settings are located in the AWG Input tab of the Channel Contraol.

S5 Input | Trace | Drawing I

Wwhaveborm: |EEE -

Cruty [Z]: {50 - Samples:I'IEDEl 3:
Armpl ['Z]:I'IEID 3: Offzet [35]:|EI 3:

A, Al 2, Cho4 |

The Duty setting provides a means for specifying the duty cycle for the signal to be created
and later generated. Note that the number entered in the duty cycle text box is a certain
percentage of the total number of samplesin the cycle. The total number of samplesis
specified in the Samples text box.

In the example above, a duty cycle of 50% is desired. The total number of samplesin the
cycleisgiven to be 1600. Therefore a 50% duty cycle for a sine wave will create an evenly
balanced sine wave.
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Channel Control: AWG Input Tab: Samples

The samples settings are located in the AWG Input tab of the Channel Control.

S5 Input | Trace | Drawing I

Wwhaveborm: |EEE -

Cruty [Z]: {50 - Samples:I'IEDEl 3:
Armpl ['Z]:I'IEID 3: Offzet [35]:|EI 3:

A, Al 2, Cho4 |

For standard waveform generation, the Samples setting specifies the total number of samples
for asingle period of the wave. Looking at the settings in the figure above, a 1600 samples
sine wave will be created. The period of the sine wave will be determined by the generation
rate specified in the system control. Refer to the system control section of this chapter for
details on the generation procedure (page C-98).
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Display Window

The Display Window shows live signals being acquired from a CompuScope card as well as

signals loaded from disk. You can move signals directly in this window as well as change

certain settings via context menus.

In this Section...

*  Channel Context Menu
* Display Window Context Menu

e Trigger Context MenU........cccceveriererneerieereenenns

¢ Genera Shortcuts
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Channdl Context Menu

Many options found in the controls and menus are also available through the channel context
menu.

1 Position the mouse pointer on a channel’s zero line. The channel will turn white to
indicate it has the current focus, and the mouse pointer will change to a drag pointer.

2 Click the right mouse button. The channel context menu appears.

Save Channel...
Hide

Send Io k

Delete Channel

IFmeert
Reference Lines
Colar. ..

E dit

3 Click on acommand using the left mouse button.
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Options
Save Channel

Hide
Send To

Delete Channel

Invert

Reference Lines

Thisisequivalent to saving a channel via the Save Channel command
in the File menu.

Hides the selected channel. Thisis equivalent to hiding a channel via
the Channel List in the General tab of the Display Control.

You can save the signal filesto afloppy drive, My Briefcase folder on
your hard disk, or post these directly on aweb site.

Removes the channel from the Display Window. No equivaent. Only
math channels and channel s originating from a file may be deleted, not
live signals originating from a CompuScope card. Note that all
channels that were created from the channel selected for deletion will
also be deleted. For example, if Ch 5 isamath channel that was
created by adding Ch 3 and Ch 4, and Ch 3 isdeleted, Ch 5 will be
deleted also. You will be notified of this via the Confirm Deletion
dialogs.

Inverts the polarization. Thisis equivalent to inverting the polarization
viathe Trace tab of the Channel Control.

The reference settings High, Middle and L ow are used to determine
the High Level, Middle Level, and Low Level when calculating certain
time parameters. For example, the Rise Timeisthe length of time for a
signal’srising edge to go from the low level to the high level.

Color Thisis equivalent to changing the channel color viathe Drawing tab of
the Channel Control.

Edit Select this option to perform basic editing operations like Cut, Copy,
and Paste on signals.
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Display Window Context Menu

Several of the general display options, such as channel visibility and full screen view, are

located in the Display context menul.

1 Position the mouse pointer on an empty area of the Display Window (not on a channel or

other item).

2 Click with the right mouse button to bring up the Display context menu.

[dew math etranmel.

[Coad Ehamnel, [Etr{+H

Gfrange [aces

v Grid
v ZemoLine
v Trigger Line

v |LeftBar
v Statuz Bar

Color k

Full Screen

Cut
Copy

Fagte

Note that few options are disabled depending on GageScope® settings.

3 Click on acommand using the left mouse button.
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Options

New M ath Channel

Load Channel

Arrange Traces

Ch1l
Ch2

Grid
ZerolLine
Trigger Line

L eft Bar

Satus Bar

Color > Background
Color > Grid

Full Screen

Cut, Copy, Paste

Creates a new channel by combining other channels
mathematically. Thisis equivalent to creating a channel viathe
Math command in the Tools menu.

Thisis equivalent to loading a channel viathe Load Channel command in
the File menu.

Rearranges the visible channels in the Display Window in order of
channel number. Thisis equivalent to clicking on the Arrange
Traces button in the toolbar.

Hides or shows a channel. Thisis equivalent to hiding a channel via
the Channel List in the General tab of the Display Control.

Hides or shows the Grid, Zero Line or Trigger Line. Thisis
equivalent to hiding these display elements via the Settings tab of
the Display Control.

Hides the left bar of the Display Window, which contains the slope
icon, the channel label, the sample rate indicator and the number of
records captured in a multiple record acquisition. Thisis equivalent
to selecting Left Bar from the Window menu.

Hides the status bar of the Display Window. Thisis equivalent to
selecting Status Bar from the Window menu.

The optionsin the Color sub-menu allow you to change the
background and grid color. Thisis equivaent to changing the color
viathe Settings tab of the Display Control.

Hides al controlsto all the Display Window to expand to a full
screen view. Thisis equivalent to selecting Full Screen from the
View menu.

Cut, Copy and Paste are the three options available to edit the
signals.
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Trigger Context Menu

Trigger dope can be changed via the trigger context menu.
1 Position the mouse pointer on the trigger slope icon, located to the left of the channel.
2 Click with the right mouse button to bring up the trigger context menu.

3 Click on acommand using the left mouse button.

Options
Positive Slope Thisis equivalent to double-clicking on the slope icon to change the
Negative Slope slope, or clicking on the slope buttons via the Trigger tab of the

Systems Control.

A bullet next to an option indicates the setting currently being used.
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General Display Window Shortcuts

Moving Channels

1 Position the mouse pointer on a channel’s zero line. The channel will turn white and the
mouse pointer will change to a drag pointer, to indicate that the channel has the current
focus.

2 Hold down the mouse button, then move the mouse up or down.

Raising the Trigger Level

1 Position the mouse pointer on the slope symbol at the far left of a channel. Thisisthe
trigger level.

2 Hold down the mouse button, then move the mouse up or down.

Changing the Trigger Slope

1 Position the mouse pointer on the slope symbol at the far left of a channel.

2+ Double-click to toggle the slope
or

e Click the right mouse button to bring up the Slope context menu; click on either
Positive or Negative to select the slope.

AutoRepeat Buttons

1 Position the mouse pointer on any button in the System, Display and Channel Controls
which provides an increment/decrement function. These include:

E All Increment/Decrement buttons

Timebase buttons

Vertical Scale buttons
Position buttons

2 Pressand hold the left mouse button. The button will repeat its function for aslong as
you hold the button.
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Scrolling using the Trigger Marker

1 Position the mouse pointer on the trigger marker line (the vertical linewiththe T at the
bottom).

2 Pressdown the mouse button, and move the mouse left or right.

Scrolling using the Scroll Bars

The horizontal and vertical scroll bars alow you to scroll through the Display Window in
order to see different parts of what was captured. To move toward the right, for example, you
can click on the horizontal scroll bar’s right scroll arrow.

Scroll Scroll Scroll
left bar right

You can also drag the scroll bar—the Display Window will update dynamically.

Scroll Bar Size

The size of the bar in the vertical and horizontal scroll bar indicates the size of the Display
Window relative to the overall width of the signal from end to end. If the scroll bar is very
small, the portion of the signal you are seeing is small compared to the whole signal.
Conversdly, if the scroll bar is two-thirds the size of the Display Window, then you are seeing
two-thirds of the whole signal.

The scroll bar sizeis affected by the timebase. If the timebase islarge (100us/d compared to
the default 5us/d, for example), then the scroll bar gets larger, as you are able to see more of
the waveformin the same-size Display Window. The Scroll bar always remains visible.
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Status Bar

The Status Bar islocated at the bottom of the Display Window.

Current Settings Reflected in the Status Bar
e Triggering activity

e Timebase
*  M.Pos (distance from the trigger marker to the current position, in seconds)

e Cursor 1 and/or Cursor 2 values (if a cursor is enabled) and Cursor deltas (if both cursors
are enabled) — see Cursors on page C-54 for more information.

Triggering Activity M essages

The text and background color have special meaningsin the Status Bar. While the text
indicates the current hardware status, the background color indicates the status of the
currently displayed acquisition.

Waiting The message “Waiting” means the system is currently waiting for a
trigger to occur in order to perform a capture. “Waiting” is displayed
on a magenta background.

Ready The message “Ready” means atrigger event has occurred and a capture
is being performed. A green background means a trigger occurred
normally. A yellow background means a timeout occurred and
GageScope® forced atrigger. A blue background means a trigger was
forced in Continuous Capture mode.

Sop The message “ Stop” means GageScope® has stopped the current
acquisition. A blue background means a trigger was forced; a green
background means a trigger occurred normally.

Transferring The message “ Transferring” means GageScope® is transferring data
from the board to the internal buffers of GageScope®.

Arming The message “Arming” means that GageScope® is transferring data
from the internal buffers to the board for generation.
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InfoView

The InfoView Window truly differentiates GageScope® from all other oscilloscope programs

on the market. Using the advanced analysis tools, GageScope® can analyze the signal data and
display the resultsin the InfoView window. InfoView is what the marriage of instruments and
computersisall about.

Any results calculated in GageScope® are displayed in InfoView.

Below is a sample of what the Waveform Parameters tool displays. For more information on

advanced analysis tools, see page C-177.

b MegD...

51

—— Infn Wigwr x|
Yalue |;
-24.37 miv
711.90 my
1.99
= Pesk.. [1.99Y
o deer. [ 1.99Y
o D, | 0.00%
-] Period | E.31 uS
-] Frequ.. | 15849 KHz
- FallTi.. |[1.85uS
-0 RigeT... | 1.96uS
- Pogw.. [ 3.11 uS
-] Meq.. |3.20uS
-] PosD.. |49
M
£

f-C1 Pos0.

. |noov .
[T B
A BT Watch1 /
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Advanced Analysis Tools

Advanced analysis tools are now an integral part of GageScope® program that provide
additional functionality, such as measurement and display of waveform parameters.

Following are the analysis tools currently available:

I N0 (05 Y page C-178
LI ANY/= o ] oo [N page C-191
e Waveform Parameters......ccceoeveveveseseceenenneens page C-202
o FFTANAYSIS ..ot page C-215
o Extended Math ........ccooiiiiiiiniii e page C-220

These advanced analysis tools are installed automatically when you install the GageScope®
software program. To be able to exploit the maximum capabilities offered by these advanced
analysis tools, you should purchase the Professional Edition of GageScope® .The Standard

Edition of GageScope® also provides a selected capability of these advanced features.
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AutoSave

AutoSave is avery powerful tool for data acquisition of transient signals. It allows unattended
data capture to disk with accurate time and date stamping of when the trigger occurred..

The AutoSave tool allows the periodic output of a channel to file. Each such file represents a
single AutoSave record. The channels are saved to file using the current hardware
configuration defined in the GageScope® session.

The AutoSave tool also alows benchmarking of AutoSave settings. The benchmarks allow a
user to determine the time required to perform a single AutoSave cycle on a given system.

The AutoSave tool defines a new file extension, *.asf. ASF files contain AutoSave settings as
defined inside GageScope®. Those settings are the inter-sample delay, the number of records,
the AutoSave file prefix, and the output directory. Note that long file names are permitted.

GageScope® can save and restore AutoSave setups to make them available for future sessions.

Setting up for an AutoSave Session
1 Toset up AutoSave inside GageScope®, select AutoSave Setup from the Capture menu.

4 GageS cope [Professional edition) [_ 5] x]

Fle View | Captue Took Window Help |

|
| One Shot Chrl+1 | Pt
e . T
|@ Contituous Ctrl+ll | : | i« H
v ls | e e

. = e e el -

= — 45 Force Trigger Cirl+F

Name R oot

4]
U Timebase: 2 us i M.Pos: 1.6us [l I

A | watcht Configuie dwtoSave mode T
52125 TriggerlDEplh’ General ! Settings } CSlnput  Trace !
= o [ Timebass——— [ Charnelta. [ 4] | Mert Seale o Trace
th & JETT] o = T B [ ! | T
[l ri | | [ v el
- A | | i
Patern. o e || e |
4 C52125 B osazsyn [ fag AN [R5 ThOT |5 chiZ |
ifstart ||| & @ % || Sunied-Paint B3l GaeScope (Professi.. B3 2sspm
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2 TheAutoSave dialog will appear.

S% E: 12 & Autosave I
— General
Ouput Directony |_\Autosave _I
File Prefix IAS
First Sample File Namel
Inter Sample Delay IDD hi0m 0 3 j‘
MNumber of Records |1 B :I
Dizsk. Space Required |UKB
Disk Free Space |1 523 521536 bytes
Statuz I—
— Benchmark:
Ewaluate |
Single Cycle Time |
Load Setup | Cancel | Stop | Apply | Eitart

This dialog allows you to:

select the channel s for which AutoSave should be set up

specify where the files will be saved

specify the prefix for each file in the series

specify the InterSample Delay, or the length of time between samples
specify the number of records to be saved

benchmark how long the system will need to perform a single AutoSave cycle
using current settings

save the current setup
load a previoudly saved setup

apply the current settings, allowing you to exit the dialog, make changes to your
hardware settings, and return to the dialog with your changes preserved
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This dialog also provides the following information:

» disk spacerequired for the AutoSave files, based on current settings

» freedisk space on the current hard drive

e status of the AutoSave session (“Done” is displayed after a successful
Benchmark or AutoSave)

» Timetaken by the AutoSave session, either projected (benchmark) or actual
*  Seebelow for more details.

4 Click on one or more of the current channelsto be included in the AutoSave session.
Autosave
g Autosave
%ﬁg Ch2 i I
— General
Ouput Drirectorny |.\Autosave |
File: Prefix IAS
First Sample File NamelﬁSDDDDDZsig
Inter Sample Delay IDD hodm 0 = j‘
Mumber of Records |1 E j
Disk Space Requied [272KE
Disk Free Space [1,618.771,968 bytes
Status |
— Benchmark:
Evaluate |
Single Cycle Tirme |
Save Setup Load Setup Cancel | Stop | Apply | Stark
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5 To determine how long it will take GageScope® to perform the AutoSave session based

on current settings, select the channels you want to save and click on Evaluate.

Autozave

Save Setup

& Autosave I

— General
Ouput Drirectorny |.\Autosave |
File: Prefix IAS

First Sample File NamelﬁS 000002, z1g

4

Inter Sample Delay IDD hodm 0 =

Murnber of Records |1B j

Disk Space Requied [272KE

Disk Free Space [1,618.771,968 bytes

Status |

— Benchmark:

Evaluate [ !

Single Cycle Tirme |

Load Setup Cancel | Stop | Apply | Stark
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6  The screen below shows a completed Benchmark. Note that the Status field reads
“Done.” GageScope® has determined that the specified AutoSave session will take 75 ms
and will require 272K B of hard disk space.

Autozave

o M [Ch1 & Autosave I

— General

Ouput Directory I.\Autosave |

File: Prefix IAS

First S ample File NamelﬁSDDDDDZsig

Inter Sample Delay IUDhDUm 0=

el

Mumber of Records I‘IB

Disk Space Required |2?2KB

Disk Free Space  [1,618.771.968 bytes

Status |Done

— Benchmarks

Single Cycle Time I?5 ms

Save Setup | Load Setup | Cancel I Stop | Apply | Start |

7 Notethat if you wish to change hardware settings before beginning the AutoSave, you
must exit the AutoSave Setup dialog. To preserve the AutoSave setup changes you have
made, click Apply, then Cancel. Make the necessary hardware changes. When you re-
open the AutoSave Setup dialog, your settings will have been retained.
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8 After you have specified the desired AutoSave settings, click Sart to begin the AutoSave
process.

Autozave

Save Setup

& Autosave I

— General
Ouput Drirectorny |.\Autosave |
File: Prefix IAS

First Sample File NamelﬁS 000002, z1g

Inter Sample Delay IDD hodm 0 =

4

Murnber of Records: |1 E

Disk Space Requied [272KE

Disk Free Space [1,618.771,968 bytes

Status |

— Benchmark:

Evaluate |

Single Cycle Tirme |

Load Setup Cancel | Stop | Apply

Start I\J

Reference
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9  When the process is complete, the message “Done” will appear in the Status field.

Autozave

C-184 Reference



Saving and L oading AutoSave Setups

1 You can save the current AutoSave setup. To save, click Save Setup.

&3 Autosave I

— General
Duput Directary | Mutosave |
File: Prefix |AS

First Sample File Name}é«S 000002, zig

Inter Sample Delay |DD ho0m 0 s :‘

Hurmber of Records |1B ﬁ

Dizk Space Required |2?2KB

Dizk Free Space [1,518,771,968 bytes

Status |
r— Benchmark:
Ewvaluate |
Single Cycle Time |
Save Setupi Load Setup Cancel | Stop | Apply Stark
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2 You will see a Save Setup diaog, allowing you to specify the location and name for the
setup file.

Save As H
Save in: I 3 AutaSave j gl E i
G5Wind5. asf
File name: |mysetud Save I
Save as lwpe: I.QSF Files [*.asf] j Cancel |

The default directory is C:\Gage\Gagescope\AutoSave, and the default AutoSave setup
file name is GagescopeAS.asf. To save anew file, typein the File namefield. Click
Save.

Note: If you save more than one series of AutoSave files with the same prefix,
GageScope® will create additional AutoSave directories underneath the main AutoSave
directory. To prevent this, choose a different prefix, or save to another directory.
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3 Toload apreviously saved AutoSave setup file, ssimply click Load Setup in the
AutoSave Setup dialog.

Autozave

& Autosave I

— General
Ouput Drirectorny |.\Autosave |
File: Prefix IAS

First Sample File NamelﬁS 000002, z1g

4

Inter Sample Delay IDD hodm 0 =

Murnber of Records |1B j

Disk Space Requied [272KE

Disk Free Space [1,618.771,968 bytes

Status |

— Benchmark:

Evaluate |

Single Cycle Tirme |

Save Setup | Load Setupi Cancel | Stop | Apply | Stark |

4 Thisbrings you to an Open dialog, alowing you to select an .asf file to load.

Open

Lookjn:laAutDSave j il l_

GEWinAS.ask

File name: Imysetup DOpen I
Files of type: IASF Files [*.asf] j Cancel |

Click on the setup file you wish to load and then click Open.
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AutoSave Playback

1

When an AutoSave session is executed, it can be played back by selecting the AutoSave
Playback button on the main toolbar.

PHEH 2 BN T I Qaalans
e Je fa Bg (1 B D0 o 4K s | Slebis o] TDE

Ayto Save Playback
You can also select AutoSave Playback from the Tools Menu.

A dialog box then allows you to locate the AutoSave records on your system as well as
the channels that should be played back.

New
% Channel |
P futas ave playback
Directary I WAutsave [
File: ElemlAS

Source Channel | Dest Channel

N 0
Search_|

| cancel

3 Pressthe Search button to locate your AutoSave records.

Hew
% Channel I
,.% AutoSave playback
Directory | \Autosave |
File Prefix |25

Sowce Channel | Dest Channel

N — 1]

Sesrch |

i Cancel

C-188
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4 GageScope® will automatically look in the Gagescope\AutoSave directory for saved
records. (If you saved in another directory, click J to browse.) You will then see alist
of channelsto be played back, along with the destination channel, which will be used to

display the AutoSave records on-screen.

New

“» Channel l

,.% AutoSave playback
Directary I \utosave I

File EIEFNIAS

Source Channel Dest Channel
Ch1 Ch3
Ch2 Chd

Lo nearch

Cancel

You can choose which channels will be displayed by clicking in the checkbox next to the

channel inthelist.

5 Now click OK to display the first of your AutoSave records.

Hew

% Channel I

,.% AutoSave playback

Directory | \Autosave |
File Prefix |25

Souce Channel | Dest Channel
Ch Ch3
ch2 Ché

Reference
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6  Therecord number is displayed to the left of the signal, for example, 1 of 16 isshownin
the screen bel ow.

4 GageS cope [Professional edition) [_ 5] x]
Fil: View Caphwe Took Window Help !
FH s |a=@eeR|t[E Ilaa|ane
= b fa oo [0 B D weom [ K 55 s | B [Ees oM B

= — Infn Yiew ——— -1=|

[value |
| Ready ! I

M, watcht £ For Help, press F1 T
E52T2EITrigger!Deplh! Gereral ! Settings ! Tiace |

Sample rates [125 M5/s 7 [ Timebase g [ ChannelMa. [ =] Vet Sedle—— e Trace——— .
Superles— I Seera W wcocoo WA || [Conneai Dots| A
[ . J Single | Disal I |- L 1v | Method | Recard
Ew I,gi%—r,‘fb—JJ S | | 2| Min v =
o ©52125 = Cs2125:%T1 S AL [ ChO3 B ChOT |

7 To move from record to record, use the Toolbar buttons shown bel ow.

M| E eV T IQa|ane
o i fa fo S (e p S nowm | K 5| s | 30 o TME

A

Align all Recordsto 0 Go Ta Mext Record

Bagin Playbadck Go To Previous Record

Continuous Playback  Pause Playback

If you choose Continuous Playback, GageScope® will cycle through all of the AutoSave
records and loop back to 1 for another cycle. You can see the record counter to the left of
the signal, underneath the channel number (for example, 1 of 16, 2 of 16, 3 of 16..).
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Averaging

This advanced tool alows the user to capture many records and average them for display.
This data can also be saved to disk as averaged data. You can control how many acquisitions
are performed before they are displayed, as well as how these acquisitions are combined into

asingle trace display.
Using the Averaging Tool

1 Click on the Tools menu, then click on Averaged Channel or, you can click on in
the tool bar.

2 When Averaged Channel is clicked from the drop-down menu, the following Channel
dialog appears:

Hew E

{ } Average channel Source: IEh1 vl Flesult; IEh 3 "I
Average count: |4 3:

Start: m
Averaging depth: |'|21E 3: Max 1216

Methad Settings
(Ol & I™ | verage MulF e
[ Runrning Average

I | Wisplaw intermidiat
resuliE

Ok I Caticel |

3 Choose a channel from the Sour ce combo box. You can specify the following:

e Average Count: Thisisthe number of acquisitions to be averaged.

e Sart: It specifies the first sample of the averaged region relative to the trigger
position. For a selected portion of the acquisitions to be averaged, the user has the
option to select the starting point of the acquisition to be averaged.

» Averaging Depth: Thisis the length of the portion of the signal to be averaged. The
maximum averaging depth, Max is 8192 in the GageScope® Professional Edition
when the running aver age option is selected.
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Select an averaging method from the Method menu. Users are provided with the
following options:

Average: The first point of the acquisition is added to the first point of the second
acquisition and the process is repeated till the number of additions equal the number
specified as the average count. This number is now divided by the average count and
is then identified as the first point of the results channel. The process is repeated for
the average length of the acquisition.

CoAdd: When CoAdd is selected, all steps are followed as in the Average option,
except that after adding the specified number of acquisitions, the result is stored as a
sum and is not divided by the average count. By selecting the intermediate display
option, one can view the results of the intermediate CoAdd steps.

Choose an item from the Settings

Running Average: The N most recent acquisitions are added and then averaged.
The result is stored in the results channel. One can notice that this result is
continuously refreshed since the average is the running average.

Note:

1. The running average is not available in the Sandard Edition of GageScope®.
N cannot exceed 256 for the Professional Edition.

2. The Maximum Averaging Depth is 8192 in the running average mode.

Display Intermediate Results: When acquisitions are co-added, the averaging tool
allows the user to request the display of intermediate results. Note that this
intermediate display may slow the co-adding process.

Aver age M ultiple Record: The user must have the multiple record activated to
make use of this option. See the details of this option in the Multiple Record Section
on page C-88.
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6  After entering the parameters for your application, Click OK.

Aver aging appears up as atab in the Channel Properties dialog box:

Mleiy ———jpm= Averaging | Trace | Drawing |

Averaging Tab
Eu:lunt:|4 3: " pverage [T MulBes

Start; ID 3: % Cotdd = Hurring

Depth:lmaa j ¥ it results Reset |

O Chi |8 Ch2 ) Ch3

]

Details

1 The selected number of acquisitions can either be averaged or co-added. To Aver age the
acquisitions, click the radio button next to Average. To Co-add the acquisitions, click the

radio button next to CoAdd.

Averaging | Trace | Dirawing |

En:-unt:|4 3: e
Start: IEI 3: o dd 7| Bunring

Depth:lqnas ::I [ lnt. results Feset |

% Ch1]8% Th2 & Ch3 [ (],

Cobdd
Setting

Reference
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2 To show Intermediate Results, click the Int. Results check box. This means that
GageScope® will display the results while it performs the adding process, rather than

displaying just the final result.

Averaging I Trace ! Dirawing i

EDUM:;“ :a C dwerage [T MulFes
Stat; ;EI a: f+ Coddd [T Firming

Depth:iqnas :ﬂ ¥ int. results HESEti

Intermediate
— _
P ; ;i Settings

5 Chi 5 ChZ ¢ Ch3

3 When theInt. results box is checked, the Reset button is available. This button allows

you to set the counter back to 1.

The screen below shows a Co-add with 300 acquisitions, showing intermediate results

b 5 e e el o o 6l e

B Yhre [phes Lot eles Bl
aFd '-\.H":"E---#ﬂ'ﬂ-'l'::lﬁﬂ::-i"t“
S TR R R TR 1

s |'* Ao A ||ﬂl IF'|I_
| GAVAVAVAVATAVAVAVAVA .-
| AAAAAAAAA

“'llJIJJ FJ'J'

[ Pemidy T TS ETTE

L] S vmeea [ — T
CST13% | Thages | Dipls | Earaal | tabren | Acnig | Traes | [ | i
2o I g | e g [
I'F:lzﬂﬁ ‘ J_I i‘ D::HI—;=-H'IMI ﬂ"_"*;
¥ l:ru'll i e gy
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4 Click the Trace tab in the Channel Properties dialog. Note that the peak-to-peak (p-p)
amplitude of the CoAdded Channel 3is 300 volts. The signal on channel 1 was
originally 1 Volt p-p.

Ayeraging Trace | Dirawing |

Pozition

Yert, Scale

B A9 Thi {5 Ch3 |
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Averaging in Multiple Record M ode

When in Multiple Record mode, averaging can be performed in three ways.

« Asingle “MulRec” record can be used to produce a single averaged MulRec record.
This method is best when the incoming signals are non-repetitive, such asin Imaging
applications.

« A specified number of MulRec records can be averaged to produce a single averaged
record. This method is best for applications like Mass Spectrometry, where the
signals are highly repetitive.

e Therunning average of asingle “MulRec” record.

1 To perform averaging in Multiple Record mode, a Multiple Record acquisition must first
be performed. The MulRec item isavailable only if MulRec is enabled in the Depth tab
of the System Control, as shown below:

csaann; Trigger Depth 1

TDta|'; EMiﬁmpI "; E FiﬂE

| FreTrig | 09 Multiol
LTI e
FostTrig | 2096 =] .rﬂ.L.‘.l.E‘EEj"'. HecoF:d

iDisakled)

o C58500 [ CGTI00 |

For more details on Multiple Record, see page C-88.

2 InthisMultiple Record acquisition, we will acquire 4096 samples. GageScope”®
calculates that we can acquire 31 records, each containing 4096 samples, given the
amount of memory on-board our CS2125 card.

c52125| Trigger Depth |

Tu:utal:l 128 kISmp|j | Fine

P'reTrigI I:I::“ Aute  |10.0ms it ple

PostTrig I 4095 ::I [MulRec - Record

Enakled
& CS2125 |
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Averaging when MulRec is Not Checked
1 MulRec appears at two places:

* Inthe System Control, MulRec appears under the Depth tab.

* Inthe Channel Control, MulRec appears on the Trace tab once Multiple Record
Option is selected in the System Control and an acquisition has been made.

It is important to remember that we have set the Multiple Record Mode by selecting the
MulRec button in the System Control and now referring to the MulRec under the
Channel Control.

By default, the MulRec item is unchecked in the Averaging Mode. In this mode,
GageScope® takes a MulRec record and averages it over a specified number of
acquisitions to produce an averaged MulRec record.

Averaging | Trace I Cirawing |

Count: {4 = % Herage [ MulRec

Start; IEI 3: " Catdd [ Running
Depth:lmgg 3: Hesetl

O Al % Chl ¢ Ch3 |

2 For instance, if we set the Count to 40 via the Increment buttons, GageScope® will
acquire the current records or their portion forty times and average the records in each of
the forty acquisitions to produce an averaged MulRec record.

Averaging | Trace I Drrawing |

Count[40 =] & igiaas [ MuRec

Start: IEI 3: " Coddd [T Running
Depth: |4|:|5||3 3: Hesetl

B A9 Thi {5 Ch3 |
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3
have changed the averaging depth to be the first 1024 samples.

Byeraging | Trace | Drawing |

I:':'unt:l"i a  dyerage [T fulFes
Start: IEI 3: " Cotdd [~ Running

In this case, although the multiple record depth was specified to be 4096 samples, we

Depth
aetting

———= [Icpth; I 1024 3:

Rezet |

o5 Chi |55 ChZ §&) Ch3

]

Note that by entering an integer number in the Start field and the averaging depth, we can
select any arbitrary portion of the acquisition to be averaged.

acquisition is shown as

[Ed GageScope [Professional editio

Eile View Capture Tools Win

Help

n)

Change the count to 40. The result of the 40 averages for the selected portion of the

=

BHSeBoeAE Tt Iaazne
PR P = TR R A

-

¢

W

[ e =)

——— |nio View——: =] =] B3
e | ARBEEEEEES SR R |

Stop

M_Pos: 24 6us [l

A[ATEET:, watcht

For Help, press F1

£S2125 | Trigger Dapthi General i Sellings i

T mm| mam Tingbass———
[Pt 0= | ol | [#252557 28 | |
PostTria 3200 Wores | 0 Oy

Averaging ; Trace l Drawing l

Count [0 | & pyerags T Wufies
Sta [0 = © CoAdd [~ Rurning
Depthi[4036 = I [t resulls

[ C52125 5 CS2125:¥T1

Al ‘fib) Ch 05

Thisis shown diagrammatically below. A single MulRec
acquisitions to produce an averaged MulRec record.

record is averaged over n
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Record 1 Record 2 Record 3 Record 4

Acquisition 1

+ + + +

Record 1 Record 2 Record 3 Record 4

Acaquisition 2

+ + + +

Record 1 Record 2 Record 3 Record 4

Acquisition 3

Record 1 Record 2 Record 3 Record 4

Result

Result, Record 1 = Acquisition 1, Record 1 + Acquisition 2, Record 1 + Acquisition 3, Record 1 ... + Acquisition n, Record 1

You can specify which resultant record is averaged and displayed via the Record
Counter in the Trace Tab of the Channel Control, or the M ultiple Record Playback
buttons in the toolbar.

4D 5|1 1w N

C5 Input Trace |

Wert, Scale Trace————
M, |Eu:unneu:t Drots Ll

t ethod Fecaord MUt le
| Min e =] | 1= Record

Counter

- Al I"—"l.;- Ch1 |"—"lg- Eh2|
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Averaging when Mulrec is Checked

1 Now we will perform the second type of averaging possible in Multiple Record mode.
Click the M ulRec checkbox in the Averaging tab.

Averaging | Trace | Dirawing |
Miultiple
':':'U”tl-’-i 3: % Average ¥ MulRec Fecord with

Skark: IEI 3: £ "Codd [~ [ Ruriring Averaging
Depth:lmgs 3: Hesetl

S Chi 5 ThZ &) Ch3 [ ()|

2 Inthis mode, GageScope® averages a specified number of recordsin one Multiple
Record acquisition to produce a single averaged result.

£ GageScope [Professional edition] [_[5]x ,

Help
BEc|uEoont Iaalzns
foo b e fo B [0 S |5 H |2 [ S]Ems M0 E

— Inda Wiew——— -1 x
Hame ; Value i

C

v

AN

i

.

3

WIET i@ Timebase: 5us [ M.Pos: 25.0us [ [

[ [FF:, watcht For Help, press F1 T Fon
C52125]Tnggsr Dsplhi General i Settings ! Averaging ‘ Trace Draving i

Tat
EreT

ol [128k [3mpl = Fine lmebese . [BRernel Na [ ] Methad: [Mintan =] [Cornect Dats
i =] Momal |[Z55557 2 | | L -

| BT Enes
PostTiig ansE =] [MuRes | 1 | ofann | _Fomat.. | [Color |
gosas (B cs2125T A Al {3 Cho3
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3 Notice that the Averaging Depth has been changed to 1024

Averaging | Trace | Dirawing |

EDUﬂt2|4 3: % Average [V =

Stark: IEI 3: " ICoAdd [7| Runring
Depth:|1|]24 3: Hesetl

g Al ]85 Th1 ¢ Ch3 |

4 The number of recordsto be averaged is specified in the Count. Thisfield can be set to
any number from 2 up to the total number of recordsin the Multiple Record acquisition.
In our example, our Multiple Record acquisition contains 31 records, so we can average
anywhere from 2 to 31 records to produce a single resultant averaged record.

Averaging | Trace | Dirawing |

Count; |4 3: Incrameant
" Buttons
Start: IEI 3 il e}
Depth: I 1024 3: Reset |

S Chi 5 ThZ &) Ch3 [ ()|

If you attempt to set the counter to a number higher than the current number of records
in your acquisition, GageScope® will automatically set the field to the maximum
number allowed.

Thisis shown diagrammatically below. GageScope® averages n recordsin the current
acquisition to produce afinal result, which is displayed in the Display Window.

Record 1 Record 2 Record 3 Record 4 Result 1
+ + +
Acquisition 1 —

Result 1 = Acquisition 1, Record 1 + Acquisition 1, Record 2 + Acquisition 1, Record 3 ... + Acquisition 1, Record n
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Note

When M ulrec is checked, the Record Counter disappears from the Trace tab of the Channel

Control, after the averaging operation is completed.

Axeraging Trace | Drawing |

Wert, Scale Pozition

+ [t

S Al |8 Chl ¢ Ch3 |

Aver aging when Running is Checked

1 When Running is checked, the running average of the selected multiple record is taken.

Ayeraging | Trace | Cirawing I

Count: IH 3: & Average [

Starl: IEI E: " Coddd ¥ Running
Depth:|4|]95 3: Hesetl

8 ChiJ8 Th2 & Ch3 [ Ty

Running

L—" Average

2 Theresult of the running average of the first multiple record is shown as
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[ GageScope [Professional edition]

[foo o Ji foo 25 [0 S 10 o |45 5 |12 |
— info View——2lxd
i Value ;

Hame

i N N N
| Ready M.Pos: 25.0us il [
—_—
] |

SIS, watcht For Help, press Fi

General 1 Settings i Averaging ] Trace 3 Diawing 3

Channel Ma... w Cuunl.iq Ej & fwerage [ HilRes
u [ |

Start: |0 =] £ Cosdd ) Runring

Depth: [li024 E: Rec. [1 E]: _Figs_at_]

£52125 | Trigger Deplh ;
Tulal.i 128 k | Srapl '; Fine rTimehase —

PreTria UEiE Auto [4234967 29 |
| 096=] [Mulec 3 ._--f——\J-——j

gosas [ B cs21258vT

Note that although the record length is 4096, yet the length of the average channel is
being chosen as 1024.

A Al gﬂc Chol H Ch 03

CoAdding Multiple Record Acquisitions

A single multiple record acquisition can be CoAdded a specific number of times. Select
the CoAdd radio button to activate this feature while in the Multiple Record Mode.
Remember that Multiple Record Mode is selected via the System Control.

Ayveraging ] Trace l Dirawitig l

Count: [4 3: " Awverage [ i

Start: |0 El: (v Cotdd [~
Depth: (1024 3: [ Int results _Feset

Ay Al A Thi {3 Ch3 |

A single multiple record on channel 1 isbeing CoAdded 4 times.

C-203

Reference



[ GageScope [Professional edition] [_[&]x ,

Ele “iew Capture Tooks ‘Window Help
BH|oa=2@een|En )aalzgns

for n Jir oo 25 [0 p S0 wom (55 4 s | ST o] M E
e It Wiew =l

Hame | Value I

| Ready M.Pos: 10.0us i
JA[ A >*I] watch £ For Help. press F1 T

CSZTZSITnggel Deplhl General | Settings I feweraging | Trace | Diawing |

Tulal.l 128 k| Smpl -I Fine |;Tirnhas Channel Na... -i Euunl.|4 3: £ Awverage | MulRec
us =

izl | = | Aun [4234367 29 St [0 = LCoddd ™| Aumning
| 4036 =] [MuRec al _WL\/__\»J Deptne [izd =] [Resat |

£ 05225 [ B es2128vT 5 Al [3 ChOl {+) Ch03

Note

* Record 1, out of the 31 records, is a IMHz sine wave with arecord length of
4096 post trigger points

*  The peak-to-peak amplitude of the sine wave is 1 Volt
e Thelength of the CoAdded signal is chosen to be 1024.

*  The peak-to-peak amplitude of the CoAdded result shown as Channel 3is4
Volts
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Waveform Parameters

The Waveform Parameters tool automatically cal culates various voltage and time parameters
of asignal, such as mean, amplitude, and risetime. In all, 28 parameters are available;

e Mean e Positive Duty e TAA

* RMS *  Negative Duty *  Pk-Pktime
Amplitude »  Positive Overshoot *  Pk-Thrtime

e Peak to Peak *  Negative Overshoot e Tr-Pktime

* Period *  Peak e Tr-Thrtime

e Frequency e Trough * Ext-Exttime

« Fdl Time * TopVaue * Baseline

* RiseTime * Bottom Value + DeltaBaseline
»  Positive Width + TAAPos

¢ Negative Width « TAANegg

Parameters are displayed in the InfoView window at the far |eft of the GageScope® screen.
9 GageScope (Professional oo ________________________________CoC o BEE|

File Miew Capture Tools “Window Help

M EE=>2Z3s5A R 1aa Ene

for b Jue foo B (160 S [ 4 | | S[Ebrs |50 B
————— Infn Wiew —— x| [E] = 3
T Valie |4 S—— — T T
2 9 Chot 125MSIS... B

--L Mean | -25.21m
~-RME AMS 342,21 me

|

|

Moy Amplit [ 1.00Y |
-y Peak.. | 1.00V |
|

|

B Period | 1.00 U5
B-&8 Frequ | 937 42 KHz
BTy FallTi.. | 32167 nS

- RiseT... | 32031 nS

k) Pogwr.. | 43581 n8

o Meg.. | 50877 n3

Bkt ) PasD... | 49

-1 MegD... | 51

B[ Posll.. | -

Bl 1 MeaD.. | - RS 4] . . s :

BTy Peak | 484a8my |w| |l EERGAY | Timebase: 1us [l M.Pos: 0.0 [
AR [ET watcht /£ ] e
E52125I Trigger  Depth ! Gereral i Settings i 5 Input Tiace

Total [ 728k [Smpl = [ Fine Timebase——— [ ChannelNa Coupiing: _AC
FreTrig [ 704 Mommal|[255557 2 | g Range: [ 1 =] EUCUh

I m

PostTiig 036 =] MulRec| ‘_’\_f_\_f\'!‘ Piobe: [;1 =] impedance: [ g
o £52125 = C52125:¥T1 o Al o ThOT |5 ChiE |

For definitions of what each parameter measures, see About the Parameter s on page C-212.
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Adding Parametersto the InfoView

1 Todisplay aparameter, right-click on the InfoView window and choose Edit Waveform
Parameters. You can also choose Waveform Parameters from the Tools menu or the

Tz button in the Toolbar.

PH BNt Iaalanas
fe b Ju oo R (1 B S w4 4 s | Sebis ]| FI DB
EditWaveform Parameaters
The Parameters dialog box appears.
e =1l
| B |
i
[ Mean -
RS
[ JAmplitude Methnd:lMinMax "I
[ 1PeakToPeak
|Period Feferences
[ IFrequency High IEIEI Eﬁ
IFalTime Midde [0 % =]
[ 1RizeTime =
[1Posiwidth Low 10 | =i
[IHegwidth
DPDSD L,It_lrl Select Al
[N eghuty ;I Dezelect Al
% One Channel /
k. I Cancel |
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2 Click on the channel number you want to measure.

Click on
Channel

@ Parameter I

Methad: I Minkdax = I

References:

Hgn [0 =
Lo I'ID_Zﬁ

Select Al

Deselect Al

[ 1Heghiuty LI

' One Channel /

Reference
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3 Click on the checkbox of each parameter you want to display in the InfoView window.
You may have to scroll down the list to find the parameter you want.

A checkmark indicates the parameter will be shown; the lack of a checkmark indicates
the parameter will not appear.

@ Parameter I

B Ch
L0 ChOZ

Methud:lMinMax 'I
Reterences:

High IS':'_IE:|I
Midde [0 2=
Lows I'Iﬂ_lzjl

Select Al

Deszelect Al

heck
Parameters

| |

' One Channel /

Ok I Cancel I

To enable all parameters, click on the Select All button. To disable all parameters, click
on the Deselect All button.

4 Click OK when finished or Cancel to abort the changes.

Once you click OK, the parameters appear in the InfoView window.
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Expanding and Collapsing Parameters

Many of the parameters can display the average value and standard deviation. Such
parameters have a plus sign to the left of their name in the list. To expand a parameter and see
the average values and standard deviations, click on the plus sign to the left of a parameter. To
collapse the parameter back to its original state, click on the minus sign.

Click Flus
Signto
Expand

Method and Reference Settings

When calculating certain parameters, the Waveform Parameters tool relies on the Reference
and M ethod settings located in the Parameters dial og.

Hame Yalue I; Mame Yalue I;
E-O Chl

..... £ Mean | 549wV -5.74 miv

..... R AMS | 341.28 my 341.08 mb/

----- Amplit... | 1.00% 1.02%

BT Peak.. | 968.75 m : 968.75 m/
i3 Pariod | 351 U5 Click Minus ——m= —-% Peiod | 353 u5

-2 Frequ.. | 28487 KHz Signto oo dwer., | 35208

BT FalTi.. | 1.15uS Collapsea ~Devi.. | 200nS e

#-—] Risel... | 1.12uS B Q‘-‘y? Frequ... | 28357 KHz

[]---% Paz\w' | 1.76 u5 [+~ :g FallTi... |1.36uS

Bl | Meg.. | 1.75u ol RiseT... | 11445

B | PosD... | 50 B8] PosW. | 1.76 uS

441 MegD... | 50 B | Meg.. | 1.77uS

B PosD.. |- -k ) PosD.. |50

B 10 Megd.. |- - | MegD... | 50

BTy Peak | 46094 m v [ [ PosD... | - hd
[ A, waten £ EIETEICTR watcmf
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Hew |

thl Parameter
[ Itean -
JRMS
CIAmplituds Method: |Minh’|a=< | MEt.h od
IPeakToPeak settings
JPeriod References:
[ Frequency High IEH:I_Eﬁ ki
DF._allT.rge o IEU_E j Referlence
[IRizeTime = et tettings
IPaswidth Low [0 % =
[ IMegwidth
IPasDuty Select All
gﬁegputy . LI Deselect Al
', One Ghannel §
Ok I Cancel |

For information on how particular parameters are affected by these settings, see About the
Parameter s on page C-212. Not all parameters make use of these settings.
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The Method Setting

The options for Method are MinM ax and Histogram. To change the M ethod setting, select a
value from the drop-down menu. The default isMinM ax.

The Histogram Method is preferred for pulse-based signals such as digital logic (CMOS,
TTL, ECL, etc.).

The MinMax Method is preferred for other signal's, such as sine waves.

The Reference Settings

The reference settings High, Middle and L ow are used to determine the High Level, Middle
Level, and Low Level when calculating certain time parameters. For example, the Rise Time
isthe length of time for asignal’s rising edge to go from the low level to the high level.

To change the Reference settings, click on the Increment buttons next to High, Middle and
Low.

The definitions for High Level, Middle Level, and Low Level are shown below.
Reference:High%, Reference:Middle%, Reference:Low% refer to the valuesin the Reference
settings in the Parameters dial og box.

High Level = LowFlatValue+ (HighFlatValue- LowFlatValue) x Reference:High%
Middle Level = LowFlatValue + (HighFlatValue - L owFlatValue) x Reference:Middle%
LowLevel = LowFlatValue+ (HighFlatValue- LowFlatValue) x Reference:L ow%
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About the Parameters

Use the diagrams below to get an idea of what each parameter measures. More detailed

explanations are offered on the pages following the diagram.

Voltage Parameters
| Maximum Value
Positive ==
Overshoot - L
 nang " | High Flat Value
[ ] L}
}Mean " -
}0Volts " - - Amplitude
- = - Peak
" u " to
= w YT Peak
. { Low Flat Value
n
| |
Negative "
ngrshnnl 8 "
" m
- { Minimum Value
Time Parameters
—_— _|R_lse l——MNegative Width ——
e [' High Level
.. " pmm=mam” - -
. r = Micdle Level
L .. n
| - [
™~ Ay m =
r. " = - Low Level
. " e Fall ime—— ", "
n
+—— Positive Width ———»
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The parameters are defined as follows:

M ean
RMS

Amplitude

Peak ToPeak

Period

Frequency

FallTime

RiseTime

Poswidth

NegWidth

PosDuty

Mean isthe average of all the pointsin the signal.
RMSisthe Root Mean Square voltage.

When the MinM ax method is chosen, Amplitude is equal to the Peak
to Peak value. When the Histogram method is chosen, the Amplitude
isthe difference between the High Flat and L ow Flat values, in Volts.

Peak-to-Peak is the absolute difference between the M aximum and
Minimum values, in Volts.

Period isthe time it takes for a signal to complete one cycleand is
equal to the sum of the Positive and Negative Widths.

Frequency is the number of cycles per second in asignal, measured in
Hz, with 1 Hz equaling 1 cycle per second, and is equal to 1/ Period.

Fall Timeisthe length of time for asignal’s falling edge to go from the
High Level to Low Level. (Thesetwo levels are specified in the
Reference:High and Reference:Low settings in the Parameters dialog
box.)

Riseisthe length of time for asignal’srising edge to go from L ow
Level to High Level. (These two levels are specified in the
Reference:High and Reference:Low settings in the Parameters dialog
box.)

Positive Width is the length of time between the rising and falling edge
of the portion of the signal abovethe Middle Level. (Thislevel is
specified in the Reference:Middle setting in the Parameters dialog
box.)

Negative Width is the length of time between the falling and rising
edge of the portion of the signal below the Middle Level. (Thislevel
is specified in the Reference:Middle setting in the Parameters dialog
box.)

Positive Duty is a percentage of the time it takes for the positive
portion of asignal to complete, compared to one whole cycle. Itis
defined as:

(Positive Width =+ Period) x 100

Reference
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NegDuty Negative Duty is a percentage of the time it takes for the negative
portion of asignal to complete, compared to one whole cycle. Itis
defined as:

(Negative Width =+ Period) x 100
PosOver shoot Positive Overshoot is measured in Volts and is defined as:
Maximum Value - High Flat Value
When the method is set to MinMax, Positive Overshoot is 0.
NegOver shoot Negative Overshoot is measured in Volts and is defined as:
Minimum Value - Low Flat Value

When the method is set to MinMax, Negative Overshoot is 0.

Top Top isthe average of the highest values recorded for all the cyclesin
the signal.

Bottom Bottom is the average of the lowest values recorded for all the cycles
inthe signal.

Minimum Minimum is the lowest voltage recorded for the signal.

Maximum Maximum is the highest voltage recorded for the signal.

NumCycles Number of cyclesisthe total number of cyclesin the signal.
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FFT Analysis

The FFT Analysis tool for GageScope® provides multiple-channel spectral analysis with
simultaneous viewing of time and frequency domain data, all within the easy-to-use
framework of GageScope®.

9 GageScope [Standard edition) ver. 2.22 - [CS2125:FFT2] [_[5]x]
E‘Eila Wiew Capture Tool: Window Help _I_l- a3 ﬂ
=28 D = K & a AN
F= L far foa o
Infn Wicwe
Name | Value
Center: 31.3 kHz | Span: 62.5 kHz
[ATETET watem For Help, press F1 MM
£S2125 ] Trigger | Depth | General ] Trace ]
Samplerate: [ 1M5/s 7 Harizantal | —Vertical Charnel Mame Start Postiors  FFT Type:| Ful Seale (dBfs) =
EMEEIED w Dl CenterZ‘ Maxz‘ - Ch1 ,70 :I \windon liﬂect =
[ = Span j Min j M N 1 T Hum. Points: [g792 ﬂ
o [52125 ] Dipey? W FFT2 Ls Ch1

Notes

e You must set your screen to 256 colors (minimum) in order to use the FFT Analysistool,

otherwise your screen display may be garbled.
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Using the FFT Analysis Tool
1 Toinitiate an analysis of asignal, select the button in the Toolbar.

PHEH Z BN T 1 aalans
fwaxrfdtﬁx]ﬁ\u«r S oew |4 Sleeis ]| B

Mew FFT Channel

You can also select FFT... from the Tools menu.

2 TheFFT Dialog will appear.

New [ %]
A Analysis I
FFT ~ Source Target Window
Ch1 - Mew =
~FFTF
Start IU :I

Murn. Points: |1D24 :I
FFT Type: IFuIIScaIe [dBfg] 'l

A LR T F actBlackman i

ak I Cancel

C-216 Reference



3 Choose from the available options that appear at the right.

Source:

The channel the FFT analysis will be performed on.

Target Window: The window that FFT analysis will be displayed in.

Sart: The starting sample point for the analysis. 0 means the point at which
atrigger occurred and capture began.

Num. Points: The number of pointsto usein the analysis. The maximum number of
points supported in the Professional Edition of GageScope® is 4
Million.

FFT Type: Choice of FFT Type includes Full Scale (dBfs), 1 milliwatt (dBm) and
1 Volt (dBV).

Window Type:  Choice of window type includes Rect, Parzen, Hanning, Welch,
Hamming, ExactBlackman and BlackmanHarris.
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Click OK when ready. A new window opens with the FFT on display.

9 GageScope (Standard edition) ver. 2.22 - [CS2125:FFT2] [C[E1x]
[ File View Capture Tooks Window Help =
= &2 8 5 * e A

foe Lo fat T B <G 45 = HmE
Infio Wi x|

Name [Vale |

Center: 31.3 kHz |l Span: 62.5 kHz

| | ‘ [\wmm For Help, press F1 MNUM

52125 I Trigger I Depth 1 Gereral 1 Trace 1

Sample rate: m Horizontal ) ~Vertical Channel Marme Start Position:  FFT Type ’W

SUpEREs [ | Center = Maxjﬂ [o =] window: [Feet =

[ = spen 2 | win = 7] | N1 ° Mum. Poins: [E782 =
o C52125 i Diplyl W FFT2 A Ch1

Once you have created an FFT window, the Display and Channel Controls change to offer
new options.

Specifically, a new tab appears at the bottom of
the Display Control called FFT2. Thistab alows
you to switch from the normal signal window to Harizantal- — Yertical
the FFT window. Several new options appear here . B
aswell. The Center and Span settingsin the Center :I Max :I -
Combo box titled Horizontal allow you to change Span :I kin :I -
the horizontal scale of the FFT Display

eneral ]

Channel Mame

Window.The M ax and Min settings in the Combo W =
box titled Vertical allow you to change the kd Display! |

vertical scale of the FFT Display Window. The
Channel Name is used to display/hide the FFT
corresponding to a particular Channel.

C-218 Reference



If the FFT Display Window is being I
shown, the Channel Control changesto faEE |
display al the settings you specified in the Sttt Position:  FFT Type: I Full Scale (dBfs] j

FFT dialog. You can change the settingsin
this control at any time in order to change |'3' :I Wfindow: |Hect |

the FFT Display. Mur. Paints: IE'] g2 ﬂ
do. Chi I

You can also zoom in on a specific portion of the FFT by using the toolbar’s Zoom Toals.

Zoom i Zoom Out

1y
PH 2|2V HN|E T I EN
B b fafoo 35 (B S oo |4 £ s | 2 8eis |0 B

Cursors can also be used to make precise readings of frequencies and power. Upon activation
of acursor, you can immediately read frequencies, but to get the dB level, you must first
attach the cursor to the FFT trace. Thisis done by right-clicking on the cursor and selecting
the channel to which the cursor is to be attached.
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Extended Math

The Extended Math tool gives GageScope® the ability to perform the following operations on
the acquired signals:

e Integration
+ Differentiation
« Autocorrelation

¢ Crosscorrelation
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I ntegration

The signal of interest is as follows:

£ GageScope [Professional edition) ver. 2.20 - [C52125:Display1]

EE\Ie Wiew Capture Toolz ‘Window Help _l_l- <) ﬂ
=4 8D =N |k k&S E N
f= b fa foo : # 4 3 HmE
Inifa Wiews =l I
Hame | Value |
Ready |_M.Pos: 1.0us |
| ‘ | [\wmm/ For Help, press F1 ML
C52125  Trigger ] Depth ] General I Settings 1 CS Input Trace l Diawing I
- Timehase Wert Scale Positior
EX | tevel [ 23.4mv [ ] . - N o
il Tl = 1.0
Pattem i v
4 C52125 T Displayl ‘8, Al 45 Ch2

The acquisition is a series of output pulses with of IMHz frequency from a frequency

generator. We will perform the integration operation on this channel.

From the Tools menu, select Extended M ath or select _J&_|from the toolbar. The New

Analysis Dialog box will appear
New

L. Analysis l

idt Extended math Operand 1
Ch2 -

| aa | a@b |

Sl

Result

Ch3 -

ok | Cancel
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3 Select Channel 2 from the Operand 1 drop down menu.

Click on the | button.

N

5  Select channel 3 for the Result drop down menu.

6 Click OK. The result of the integration appears will appear as

Ed GageS cope [Professional edition) ver. 2.20 - [C52125:Display1]

F\Ie Wiew Capture Tools Window Help =2 LI|
BEZ 2EsanE T Qa R

f hu fon foa B (06 2 S |«»\|ff‘l‘_,‘58hlts -”ﬁm.

Infin Yieur W 15 s s Y A
Hame I Value I
" Ready ARG | \
AT, wateha Far Help, press F1 [ |NOM
C52125  Trigger | Depth I General | Seftings | Trace | Dirawing I
Timebase - Yert. Scale Position

EX = tewel 23w | —faar | 1 ny
L .r = | 10v/d | —

_Pattern.. | -mm ; 4 - ¥
& C52125 =] Displayl | Ay Al |3 Ch2 3= Eh3|

The result of integrating a constant amplitude function is a linear function. Note that the
scaling of the integration operation is not preserved. Current analysis will be useful in
applications where the relative and not the absol ute value of the integration is desired.
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Differentiation

1 Thesignal of interest in this case will be the integrated signal shown as Channel 3 in step
6.

2 From the Tools menu, select Extended M ath or or select _J&_| from the toolbar. The
New Analysis Dialog box will appear

New
L. Analysiz I
idt Extended math Operand 1
’7|Eh 3 vI

i | s | _asb |

Result
’7|Eh 4 vI

u]: I Cancel

3 Select Channel 3 from the Operand 1 drop down menu.
4 Click onthe & | tab.

5  Select channel 4 for the Result drop down menu.
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Click OK. The result appears as

E5 GageScope [Professional edition) ver. 2.20 - [C52125:Display1]

Elfile Wiew Capture Toolz ‘window Help =18]x]
=3 B0 H A E ke
fe e far foa O
Infm Wieue =l
MName | Value |
...\!....4....|....§...._}...\g..ug.u.g\...w..\
Ready |_M.Pos: 1.0us_|
‘ | | ]\wmm For Help, press F1 MLUM
C52125  Trigger ] Depth ] General ] Setfings ] Trace ] Dirawing I
Timebaze ! Wert, Scale Fuosition
| Level || 234 m¥ H
X N x| 055
= T Eep] = 20mv7d Jegil-3.0 div B2
Pattemn v i y

‘ C52125 E Displayl S Al |f== Ch3 - Ch4

The result of differentiating an linear function should be a constant amplitude function.
The scaling is however not preserved.
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Autocorrelation
The Correlation function shows

¢ How similar two functions are

¢ How long these functions remain similar when one is shifted with respect to the
other

Correlating asignal with itself is called Autocorrelation. Autocorrelation is a fundamental
analysistool in applications such as ultrasonics, vibrations, disk drive testing,
communications, etc.

1 From the Tools menu, select Extended M ath or select _J&_| from the toolbar. The New
Analysis Dialog box will appear.

Select Operand 1. Click the autocorrelation button _o%a |

New

A Analysis I

[cn |
Jat

fdt E stended math " Operand 1

a&hb

-

Result
’7|Ch 3 vl

oK I Cancel

2 Choose a channel for the Result
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£ GageScope [Professional edition) ver. 2.20 - [C52125:Display1]

®& File View Capture Tools Window Help ;Iillq
BEZ 2@osn(; k) aalzne
fo e far oo B0 140 B S0 A 4 || SFEEE | F1 M E
Infia i Zlx| ]25ms;s?“"“”Y””'”“Y“
Name I Value |
»
| Ready |_M.Pos: 5.0us_Ji I
AATETET:, watew £ For Help, press F1 HUM
E52125| Trigger  Depth | General I Settings | C5 Input Trace | Crawing I
Total: [130944 IFlne Units: [Smpl = Timebase ! Wert, Scale Position I
| v
Pre Trig 0 ﬁ Auto 10.0ms : . v m =
PostTia| 1024 =] MuRec 2| (il B - ¥
& Csnas Displayl “z Al S5 Ch1 k= Ch3 |

Channel 1isa 1024 point sine wave. The autocorrelation function is shown as Channel
3. In taking the autocorrelation of the acquired signal, the acquired signal was divided
into half. This half portion of the signal was then slided on the original signal. The entire
length of the slided portion was contained in the original signal at all times.

Note that phase information is not preserved under this operation.

3 Theautocorrelation of random noise appears as follows:
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3 GageScope [Professional edition) ver. 2.20 - [C52125:Display1]

Efi\e View Capture Tools Window Help & ﬂ
Bl 2 =>288 R EON =
= fa foo O # # g HmE
Infa Wiew S R
Name | Value |
‘ | ‘ |\W“’“’"1 Far Help, press F1 MLIM
E52125] Trigger  Depth I General l Settings 1 Trace l Drawing 1

Ve, Scale Fasition

Totsk [130544 | Fine | Units: [Smopl = Timebase =
j
- ¥

Fre Tri ,— :‘
F‘ostTri [ siz :‘ MuRec MM

& Csnas =] Displayl “z Al % Chl f- Ch3

i

Notice the huge spike which seems like a dirac delta function at the start of the result in
channel 3.

Reference C-227



Crosscorrelation

It iswell known in the test and measurement world that the response of a system can be
characterized by subjecting the system to arandom excitation. The concept of
Crosscorrelation is a useful analysistool in such applications.

1 From the Tools menu, select Extended M ath or select _J#_| from the toolbar. The
New Analysis Dialog box will appear.

Select Operand 1. Click the Crosscorrelation button Lg"’l

New
M-L.I.nalysis I
dt Extended math Operand 1
’7|Eh 3 A I

" Operand 2

[cns |

Result
L

ok I Cancel

2 Choose Operand 2
3 Choose a channdl for the Result.

Asan example, Channel 3 below shows a simulated two echo system while channel 4
isthe single echo which is extracted out of Channel 3 to perform the crosscorrelation
operation between the two channels.

The result of Crosscorrelation is shown as Channel 5.
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Troubleshooting

GageScope® launched properly, but my signal is aflat line.

There are many reasons this could happen.
« Do you have asignal generator connected to your CompuScope card?

e Isthesignal plugged into channel A or B of the CompuScope card, and not the other
connectors (EXT for example)?

e Isthe signal generator turned on?

« If you have several CompuScope cards in your machine, is GageScope® looking at
the right card?

« If you are using a CompuScope card that requires a mezzanine power cable, is that
power cable connected?

How can | easily find the settings | want to change?

If you are looking for a particular feature you can always search the online help. Click on
the Help menu, then Help Topics, then on the Find tab.

| pressed the One Shot button but GageScope® acts asif | had clicked on Stop.

In Continuous mode, GageScope® looks for atrigger event, performs a capture, then
rearms the CompuScope card for another trigger. In One Shot mode, GageScope”® looks
for atrigger event, performs a capture, then stops.

If atrigger situation existed the moment you clicked on the One Shot button,
GageScope® performs a capture immediately, then stops. This could happen so quickly it
may look like it went directly to Sop.

QT
A.

he sample rates | have on my screen don't match what’s in the manual.

The available sample rates and other settings depend on the model of CompuScope card.
The manual was written using a CompuScope 2125, which has a maximum sample rate
of 250 MS/sin single channel mode. If you have a CompuScope 8012A, the maximum
sample rate in single channel modeis 100 MS/s.
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Q. My card is supposed to have a maximum sample rate of 100 MS/s. The maximum in the
sampleratelistis50 MS/s.

A. Youareindua channel mode. In dual channel mode, the maximum sample rate is half
that of single channel mode. To resolve this problem, click on the single channel button
in the CS tab of the System Control.

Q. | know I have achannel in the Display Window, but | can't seeit.

A. Thiscould happen for afew reasons.

e Thechannel ishidden. Check the channel list in the General tab of the Display
Control (lower middle of the screen).

e The channel is off-screen (outside of the Display Window). Click on the Arrange
Channels button in toolbar to clean up the display.

e Youarein single channel mode. In single channel mode, you do not get access to
channel 2, if your CompuScope card supports a second channel. Click on Dual
Channel in the CS tab of the System Contral.

e The channel isthe same color as the background color. For example, if the
background color is black (the default), and the channel is black, it will appear
invisible. To fix this problem, click on the tab of the channel you are looking for in
the Channel Control (lower right of the screen), click on the Drawing tab, click on
the Color button, and choose a new color.

Q. Impedanceislisted in the manual, but | don’t see it when | run GageScope® on my
computer.

A. Thelmpedance setting normally appearsin the CS Input tab of the Channel Control
(lower right of the screen). If your CompuScope card does not support |mpedance, the
I mpedance setting will not show up in the Channel Control.
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Q. | wantto hideall controls. Isthere aquick way to do it?

A. You can hide controlsindividually by selecting them from the View menu, or you can
select Full Screen from the View menu to hide everything at once. When you want to
return the display to normal, click on the Full Screen button in the toolbar.

BHE & BB T I Qe ENS
e fit fo B |00 B S0 o | A A s | Sebis | T DB
Full Screen

Q. How can | turn off some of the Display Window settings (such as the grid)?

A. Thevisibility and color of the grid and most other Display Window elements can be
changed through the Settings tab of the Display Control.

Q. How can| quickly get to the trigger marker (where the trigger event occurred)?

A. Usethetrigger align buttonsin the toolbar.

Q. After | pressthe M ulRec button in the Depth tab of the System Control, nothing
happens.

A. Actually, quite abit is happening, but the results usually aren’t visible right away.
Depending on the depth settings, your CompuScope card can fit a maximum number of
records into its onboard memory. It takes a few moments to capture al these records.
Click the Multiple Record buttons in the toolbar to move from record to record to check
if GageScope”® has finished capturing data.

Q. How do | tell how many records | have captured in Multiple Record mode?

A. After finishing al the captures, GageScope® displays the number of records underneath
each channel’sidentifier at the left of the signal, in the form of 1/32, where 1 isthe
current record and 32 is the total number of records.

Q. | changed the channel mode (in the CS tab of the System Control) from single to dual,
but acquisition stopped and the Sop button became active.

A. Incertain cases you may find that when you change the channel mode from single to dual

mode or vice-versa, continuous capture stops and the Sop button becomes active. This
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usually happens when the threads in GageScope® have to be stopped to achieve proper
synchronization. You can start continuous capture again by clicking on the Continuous

button .

Do you have a question?
Visit Gage's web site for more help on GageScope®.

http://www.gage-applied.com/

Or submit a support question through our online form.

www.gage-applied.com/support.asp
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Appendix A: The Instrument Manager Utility

The Instrument Manager configures the following:

e PC-based Instruments
These include the Gage high speed input and output, analog and digital data

acquisition cards such as Compuscope 85G, 5 GigaSamples per second analog input
card, which isthe world’s fastest PC based A/D card in the market today.

PC-based I nstruments

Follow the steps outlined below to configure PC-based instruments such as Gage high speed
data acquisition cards.

1 Right click Start on your computer’s desktop.

Open

Explare
Browse with Faint Shop Pro
Find...
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Click Explore. Windows Explorer will launch and you will see the following window
with Start Menu selected as a defaullt:

N Exploring - Start Menu _[5]x]

Fle Edt Yiew BGo Favoites Tools Help |
4-.-».@|§€ W | ¥ =
Back Fonyar Up Cut Copy  Paste Undo | Delete Propeties  ‘iews
Foldsrs x | [ Mame | Size | Type [ Modified
@) History af |ENew Folder File Folder 11/22/00 10:51 Ak
@ Inf (= Piograms File Folder 10/10/00 515 PM
& Installer & ] Hew Office Document HKB Shorteut 12/22/00 11:43 Ak
-1 Java [ Open Office Document HKB Sharteut 12/22/00 11:43 Ak
(-] Measuremert & Automation b windows Update 1KE  Shartcut 11/20/00 5:15 PM
(3 Media SllwinZip KB Shorteut 11/22/00 10:54 Ak
@] Msagent
-] Msdpps
3 medownld tmp
(] NetHood
(&9 Offfne Web Pages
-] Dptions
€1 Pf
(3 PrintHood
{1 Recent
@] Samples
(3 SendTo
(] Shellew
(5 Programs
(3 Spshekup
-] System
@] System3z
(3 Taske
@ Temp = ml
B ohject(s] |5.21KB [Disk he= space: B.53GH) | =1 My Computer
hstan|| A & 153 || Elkppendices v doc -Micr. | 88, Paint Shop Fro - Imagel_|[[E] Exploring - Start Menu B3 111aam

Note:

»  Depending on the settings on your computer, you will see different contentsin

the explorer

's|eft pane.

* You can aso start Windows Explorer by clicking My Computer Icon from
your computer’ s desktop.
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3 Tolook for the Instrument Manager folder, scroll down the window in the left pane. If
the Instrument Manager has been installed, you will find a folder named I nstrument
M anager.

Click Instrument Manager Icon to launch the Instrument Manager Explorer. You
can also get directly to this step by double-clicking the Instrument Manager |con on your
computer’ s desktop.

BX Exploring - Instrument Manager

| Fle View Go Favortes Took Help -
€.+ \

| Back Forwerd Up |

| Agdress [B] Instument Manager =]

Folders X||MName — |Type

&) Desktop B PC Based instrumentation  PC-Based resources

- My Computer

@8 Intemet Explorer
25 Network Neighborhood
i

% M PC Based instrumentation

€7 Recycle Bin
@ My Briefcase

i

Note that the active Window title now reads Exploring: Instrument M anager.
The contents of Instrument Manager folder appear in the right pane of the Instrument
Manager Explorer. The right paneis divided into two fields: Name and Type.

Name shows the name of the folder while Type specifies the type of resource contained
in the corresponding named folder.
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Click PC-based I nstrumentation Icon, . The PC-based Explorer opens:

BX Exploring - PC Based instrumentation

Fle View Go Favotes Took Gage Help

& >
Back ~ Foard

| Address [ PC Based instumentation

‘jo‘dels

& Deskiop
-8 My Computer

& Intemet Explorer
* Network Neighborhood
= Instrument Manager

==

@ Recycle Bin
& My Briefcase

PC Based instrumentation}

Note that the right pane displays the PC-based resources currently present in the system.

Four fields appear on the right hand side:

Name

Configuration Info

Type
Status
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Name

Configuration File

Type

Status

The Name appears as Systeml, System2,... Thislist
corresponds to the total number of Systems present in
the PC. A system may comprise of asingle or
multiple Compuscope or Compugen cards.

Specifies the location of the configuration file in your
personal computer.

The configuration file is saved with .inc extension in
the Windows directory in your PC’slocal drive. For
example, the name assigned to the configuration file
will be Gagescop.inc, in case a CompuScope card is
present in the PC. For a CompuGen card present in
your machine, the name of the configuration file will
be Gage gen.inc

The type of resource, e.g. CompuScope, which
refersto the Gage A/D fast data acquisition card and
CompuGen which isthe 12 bit arbitrary waveform
generator by Gage Applied Technologies, Inc.

Thisfield shows the Status of the configuration file.
Saved is displayed in the Status field whenever the

system configuration has been saved. Otherwise the
Statusfield isleft blank.
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Double click on System1 to view the System1 configuration as follows:

X Exploring - System1 [_[5]

| Fle View Go Favoites Tooks Gage Help

‘,5 > @ | ¢ ¥ B @ + 3

Back. = Forwerd Up Add a new Savecurent Saveall Upornelevel  Downone
card

system systems feve
| Address [¢® Systemt

\ Folders X | [ Board Name /10 Address | Memory Base | Memory Size
& Deskiop | |4 cses00 PCI PP

PCI PrP 2Ms
-8 My Computer
5@ Intemet Explorer
Network Neighborhood
=) Instrument Manager
- PC Based instrumentation
¥ System

o2 System2

@ Recycle Bin
@) My Briefcase

H

&

| ]

Y ou can see that the CompuScope card, CS8500, present in the system, has 2
MegaSamples of onboard memory. Note that the CS8500 configuration settings are
saved as shown in the Status field. In case the Status field does not show Saved, click on
Save configuration icon from the toolbar or the drop down Gage menu.
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5 Follow the same procedure for the CompuGen card to view and save the configuration
settings for that card.

Double click on System?2 to view the System?2 configuration as follows:

X Exploring - System2 [_[E]x]
| Fle Vew Go Favoies Iook Gage He |_
- > @@ | # * @@ @ + ¥

Back * Fowad T Up Addanew  © Savecurent Saveal Uporelevel Downone
card Sl system systems

| Address [(@ system2 2|

‘ Folders X | | Board Name /10 Address | Memory Base. | Memory Size

& Deskiop | [## ca1100 0:300 0:D000 512ks
&) My Computer
5@ Intemet Explorer
&2 Network Neighborhood
=) Instument Manager
= PC Based instrumentation
System1

@ Recycle Bin

3 My Briefcase

Y ou can view the configurations settings for a single CompuGen card, CG1100, present

in your PC. Click on Save configuration icon from the toolbar or the drop down Gage
menu.

7 For the PC-based resources, the available fields in the right pane are

Board Name
1O Address
Memory Base
Memory
Status

The description of each of these fieldsis given as follows:
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Board Name

1O Address

Memory Base

M emory

Thisfield identifies the name of the board present in
the system. In the window shown above, CS8500
refers to CompuScope 8500 ultra high speed A/D
card manufactured by Gage Applied Technologies,
Inc.

The IO address corresponds to the | nput/Output
address of the card specified as System1.

PCI PnP in thisfield shows that the CS8500 card is
a Plug-and-Play device. For such cards, the 10
addressis automatically assigned by the Operating
System. However, for an 1SA card present in the
system, the 10 address of the card must be correctly
specified. Thisis due to the fact that the Plug-and-
Play feature is not supported by the ISA bus cards.

Memory Base specifies Base Memory address of the
card in the system. For alist of permissible base
memory addresses, refer to the Appendix D section
of this chapter.

Note that the Base Memory address of a PCI bus card
isautomatically set by the Operating System. Hence,
PCI PnP appears in the Memory Base field for the
CS8500 card.

Asfor the 10 address of the |SA bus cards, the Base
memory address of an | SA bus card needsto be
specified by the user.

The number in thisfield signifies the total amount of
onboard memory in Samples present on the card. For
CS8500 presently configured, 2M means that the
total onboard memory availableistwo Mega
Samples.

For 8 bit cards, the memory specified in Samplesis
the same as the number of Bytes since a sample for 8
bit Gage cardsis a Byte.

For 12 and 16 bit Gage cards, the memory specified
in Samplesisto be multiplied by two to obtain the
memory size in Bytes.
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Status

Status shows the status of the configuration file,
Saved and Error are the two possible entries for
Status.

Saved correspond to successful installation of drivers
for the data acquisition card. Saved means that the
configuration settings for Compuscope or Compugen
cards have been saved in the Windows directory.
Error status means that a card does not exist in the
system.
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Gage Menu

1  View Gage Menu drop down list by selecting Start --> Explore --> Instrument
Manager --> PC-based Instruments --> Gage

The Gage menu drop down list appears:

Carmpugen Driver. ..

LCompuzcope Driver. .

Add card
Bemaove card

Set mode
Werify Spztem
Save system
Add spztem
Remove spstem

Werify all zpztemns
Save all spstems

Gage Menu in the Menu bar allows usersto configure newly installed Gage cards, set various
options like adding, removing, saving file configurations for Gage CompuScope and
CompuGen cards. Follow the steps below to explore Gage menu items:
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2 Gage menuis subdivided into four classes:

Driver Information

Compugen Driver

Select Compugen Driver from the menu. The Compugen Driver
information dialog box appears:

Driver information

- Boards supported:  CGT1100CGT30CGE3250
1 Internal version; 1.26.20
External wersion:  1.26.2.0

Ciriver path: MDD 0SS YSTEMACGWINDLL. DLL
Driver size: 89 kB
Driver date: Apnl 12, 2000 1326

The Compugen Driver information dialog box shows the types of
boards supported, the version of the driver, location of the driver filein
your machine, the driver size and date of creation.

Compuscope Driver

Select Compuscope Driver from the menu. The Compuscope Driver
information dialog box appears:

Diniver information

- Boards suppaorted:
1 C52125/265 CPE00,CS 4 2PCILCS:01 2101 E,C5280/225,C5 220,C5LITE.

Intemal versior: 32206

Exrternal verzsion:  3.22.06

Ciriver path: C:iwAMDOWwShSYSTEMMGAGE_DRY.DLL
Diriver size: 106 kB

Crivver date; October 10, 2000 Z2:03

The Compuscope Driver information dialog box shows the types of
boards supported, the version of the driver, location of the driver filein
your machine, the driver size and date of creation.
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3

Adding/Removing Cards

Add Card

To add a CompuScope or a CompuGen card, click Add Card from the
drop down menu. The M odify System dialog box appears:

£ Modify System x|

Board location

Current Mew

| 10 address I IEI VI
| temany base I IEIDRDEIEIEI 'I

Cancel | ar I

Two important pieces of information required to add anew card are the
O and Memory base addresses.

Adding an I SA buscard

To specify the 10 address for the new |SA card, click on the display list
symbol next to the text box under New Group. Thisisthe text box,
whichislocated in the first row. Select the address of the card from the
drop down list. When you click on the appropriate address value, it
showsin the 10 address New text box.
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Ed Modify Spstem

Board location

— Current

| |0 address I

| temory bage I

0=204
0x206

0=203

Cancel |pe2oc

0=204

L]

0=20E it

Click on the selected 10 address to view the following:

Ed Modify Spstem |

Board location

Current

| 10 address I

| temorny baze I

M ew

[ [ ]
< —

Cancel | (] 4 I

The selected 1O address appears in the 1O address text box in the New

Group.

Repeat the same procedure for the Base Memory address for the ISA
card. Click on the drop down list button besides the text box in the
New Group. Thelist of available memory base addresses appear:

Ed Modify System

Board location

]|

Current
| |0 address I
| Memam base |

e

| ]

-

Cancel | 0xD400 :|

]

00500 —

O=DEO0
0=0700 >




4 Adding a PCI buscard
To specify the 10 address for the new PCI card, click on the display list
symbol next to the text box under New Group. Thisisthe text box,
which islocated in the first row. Select PCI PnP from the drop down
list. When you click on the selected value, PCI PnP appearsin the IO
address New text box.
Scroll down to the bottom of the list. Select PCI PnP.
£ Modify System
Board location
Current M ew
| 10 addresz I IE vl
Dw3F4 -
b b s | 0x3FE
| emary base I I_H DzSFS
De3FA,
Cancel g:gEE ]
PCI PnP appearsin the 10 address text box in the New Group.
EBModiySystem ————— F3
Board location
Current M e
| 10 address I ﬁ| VI
| temorny baze I IEI VI
Cahcel | 0k I
D-16
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Repeat the same procedure for the Base Memory address for the PCI
card. Click on the drop down list button besides the text box in the
New Group. Thelist of available memory base addresses appear:

£ Modify System E3
Board location
Current Mew
|10 address | CEEEE|
| Memomy baze I ﬁ vI
O<EBO0  a

Cancel |0=EDO0 ]

OxECO0
OxEEQD

[xEF00

Scroll down to the bottom of the list. Select PCI PnP.

Board location
Current RN
|10 address | [o:[PciPrr =]
| Memary base | |ﬁ| 'l
Cancel | ar. I

Note that the text boxes under the Current setting are greyed out since
the new configuration has not been saved as yet.
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Remove Card

To be able to remove a card from the system, you must select an
already installed card from within the Instrument Manager Explorer.

Follow the following sequence of stepsto get to the PC-based
Instruments folder in the Instrument Manager Explorer:

Start --> Explore --> Instrument M anager --> PC-based
Instruments

Y ou will see the following window:

BX Exploring - PC Based instrumentation [_[&]x]
| Ele View Go Favoites Iook Gage Help ‘_

- = | £ =] & + ¥

Back * Fowsd T Up Addane Savecurent Saveal Uporelzvel  Dowrione

s system  systems

| Address [ B8 PC Based instrumentation El
‘ Folders X | [ Name | Configuration file | Type | Status
& Deskiop | |2 systemt D:AWINNT\gagescop.inc ~ Compuscope Saved
518 My Computer (® System2 D:WINNTAgags_genine  Compugen Saved

5@ Intemet Explorer

-2 Network Neighbothood

=2 Instrument Manager
ERCPC Based instrumentation

@ Recycle Bin
&9 My Briefcase

Click on System1 to select it. Y ou will notice that the entire row will
be selected.

Now, right click on Gage Menu and select Remove card command.
Systeml will be deleted and you will see only System2 in the right
pane.
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6 ¢ System Options
Set Mode

Set Mode Option specifies whether a card isto be used in an
independent unit or part of aMaster/Slave system.

Asimplied by independent, a Gage data acquisition card isto be used
asasingle card contrary to the Master/Slave Mode in which two or
more Gage cards are set up as a multi channel system.

Click Set M ode to select either of the two options, depending on the
boards in your system:

Compuget Diiver..
Compuzcope Driver...

Add card
Bemove card

Set mode Independant
Werify Syztem v Pazter/Slave
Save system

Add zpztem 3
Remove syztem

Werify all spstems
Save all sustems

7 Verify System

Once the new cards are configured properly, these need to be verified
for proper operation. Click Verify System to make sure that the newly
installed card(s) are verified.

Save System
Save System command allows the Gage system configuration to be

saved in the Windows directory as a GageScop.inc or Gage _ gen.inc
file.
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8 Add System

Add System command allows you to add two or more Compuscope or
Compugen cards cards to your system.
Click on Add System to view the two options. Select either of the two
depending on the type of card you are trying to install.

Compugen Driver...

Compuzcope Driver. ..

Add card

Bemowve card

Set mode r

YWerify Spztem

Save zpztem

Add zyztem Compuzcope

Remowve system Compugen

Yerify all spstems

Save all syztems
As soon as an option is selected, the Instrument Manager creates a new
folder with an appropriate name in the PC-based Instrumentation
folder.
As an example, we have a CompuScope and a Compugen card
configured in our PC. These appear as System1 and System2 under
PC-based I nstrumentation folder in the Instrument Manager:
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BN Exploring - PC Based instrumentation

| Fle View Go Favortes Toos Gage Help ‘-

< - (ed # w oo 1 ¥
Back * Foped T Up iddane  Hemovel  Savecurent  Saveal  Uporelevel Downone
selectedcard  system systems &
|| Addess [ PC Based nstumentaton |
| Folders x | [Name Configuration fie Type [ Status
@ Deskiop ¥ System1 D:AWINNT\gagescop.inc  Compuscope Saved
-2 My Computer (@ System? D:\WINNT\gage_geninc  Compugen Saved
Intermet Explorer
-2 Network Neighborhood
=2 Instrument Manager
ERCFC Based instumentation
@ Recycle Bin
3 My Briefcase
jjs ]

[

Systeml comprises of a Compuscope card while System2 shows that
this system contains a Compugen card.

When Add System command is selected from the Gage drop down
menu, I nstrument Manager creates a new System folder. The Name of
the folder depends on whether the System belongs to Compuscope or
the Compugen cards.

In the present setup, if you add a CompuScope card as a new system,
the name of the folder will be System?2 and the Compugen system
folder name will be automatically changed to be System3 instead of
System2.

In case the system being added comprises of asingle or multiple
Compugen cards, the name of the new System will be System3.

Note that the cards in the new System need to be configured properly
after the creation of the System folder.

Remove System

Click on the System to be removed from the setup.

Click Gage Menu to view the drop down list. Select Remove System
to remove the selected System from your PC.
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10 Verify All Systems

When this option is selected, all Systemsin your personal computer are
verified.

11 Save All Systems

When this option is selected, all Systemsin your personal computer are
saved.
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List of Instruments Supported by GageScope®

Type | Model/Family Vendor
DSO CompuScope 85G Gage
DSO CompuScope 82G Gage
DSO CompuScope 8500 Gage
DSO CompuScope 14100 Gage
DSO CompuScope 1450 Gage
DSO CompuScope 12100 Gage
DSO CompuScope 1250 Gage
DSO CompuScope 1602 Gage
DSO CompuScope 8012 Gage
DSO CompuScope 8012A Gage
DSO CompuScope 6012 Gage
DSO CompuScope 1012 Gage
DSO CompuScope 512 Gage
DSO CompuScope 2125 Gage
DSO CompuScope 265 Gage
DSO CompuScope 250 Gage
DSO CompuScope 225 Gage
DSO CompuScope 220 Gage
DSO CompuScope LITE Gage
DSO CompuScope 8012A/PCI Gage
DSO CompuScope 8012/PCI Gage
DSO CompuScope 6012/PCI Gage
DSO CompuScope 1012/PCl Gage
DSO CompuScope 512/PCI Gage
AWG | CompuGen 1100 Gage
Note

For an updated list of supported instruments, visit the GageScope® web site at
http://www.gagescope.com
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Appendix B: GageScope® Signal File Format

(SIG)

GageScope® signal files are binary files which contain a 512 byte header followed by any
number of data points. The first 512 bytes of a GageScope® signal file contain the header, the
exact format of which islisted below:

File | Field | Field| Field Variable Field Description
Index| Type| Size
0 char [ 14 | file_version Either GSV.1.20, GSV.2.00, GS
Note 1. V.2.05, GSV.2.10,

GSV.2.15, GSV.2.20, GSV.2.25, GS
V.2.50, GSV.2.60, GSV.2.65, GS
V.2.70, GSV.2.75, GS V.2.80, GS
V.2.85 GSV.2950r GSV. 3.0.

14 | intl6 crifl A carriage return line feed pair.

16 | char name The channel name when stored.

25 | intl6 crlf2 A carriage return line feed pair.

27 | char | 256 | comment The channel comment when stored.

283 | intl6 | 2 | crlf3 A carriage return line feed pair.

285 | intl6 | 2 | control_z A control Z, artificial end of file.

287 | intl6 | 2 | sample_rate index Index to the samplerate table. Note 2.

289 | intl6 | 2 | operation mode 1 =single channel, 2 = dual channel.

291 | int32 | 4 | trigger_ depth Number of samples after the trigger
point.

295 | int1l6 trigger_ slope 1 = positive slope, 2 = negative slope.

297 | intl16 trigger_ source 1=chan A, 2=chanB, 3 = external,
4 = automatic, 5 = keyboard.

299 | intl6 | 2 | trigger_ leve Stored as an int, actually a byte with the
same format asthe data. Note 5.

301 | int32 | 4 | sample_depth Number of samples stored in the signal
section of thefile.

305 | int16 captured_ gain Index to the input range table. Note 3.

307 | int16 captured_ coupling 1=DC,2=AC.
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File | Field | Field| Field Variable Field Description
Index| Type| Size

309 | int32 | 4 | current_mem_ ptr Where display started when signal was
stored.

313 | int32 | 4 | starting_address Thefirst point in the data.

317 | int32 | 4 | trigger_ address The point in the data where trigger
occurred.

321 | int32 ending_ address The last point of the captured data.

325 |ulntl6| 2 | trigger_time The time when the trigger event
occurred. Note7.

327 |ulntl6| 2 | trigger_date The date on which the trigger event
occurred.

329 | intl6 | 2 | trigger_ coupling 1=DC, 2=AC. For the external trigge
input.

331 | int1l6 trigger_ gain Index to the input range table. Note 3.

333 | int1l6 probe Index to the probe table. Note 4.

335 | int16 inverted_ data 0= normal data, 1 = inverted data
(CS220), 2 = inverted and flipped data
(CS220).

337 |ulntl6| 2 | board_type The CompuScope board type on which
the saved data was captured. Note 6.

339 | intl6 | 2 | resolution_12_ hits 0= 8 hit fileformat, 1 = 12/16 bit file
format.

341 | intl6 | 2 | multiple_record The mode that the saved data was
captured in: 0 = normal mode, 1 =
Hardware multiple record, 2 = Software
multiple record. Note: 5= Multiple
record with least significant bits saved
and 6 = Software multiple record with
least significant bits saved are not
available in GageScope®. They are
currently only available in the drivers
with a hardware upgrade.

343 | intl6 | 2 | trigger_ probe Index to the probe table. Note 4.
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File
Index

Field
Type

Field
Size

Field Variable

Field Description

345

int16

sample_ offset

Used to offset the data for display and
conversion to real voltages. Normally
127 for 8-bit CompuScopes and -1 for
12-bit CompuScopes. File versions
before GS V. 2.95 will have sample
offset=0 for 12-bit CompuScopes and
128 for 8-bit CompuScopes.

347

int16

sample_ resolution

Used to scale the data for display and
conversion to real voltages. Normally
128 for 8-bit CompuScopes and 2048 for
12-bit CompuScopes.

349

int16

sample_ bits

Number of bitsin the sampled data.
Normally 8 for 8-bit CompuScopes and
12 for 12-bit CompuScopes.

351

ulnt32

extended _trigger_ time

The time when trigger event occurred.
Note 7.

355

int16

imped_a

Impedance for Channel A. 0=1
MegaOhm0x10 = 50 Ohm.

357

int16

imped_b

Impedance for Channel B. 0x0 =1
MegaOhm; 0x10 = 50 Ohm.

359

float

external_ths

Time between samples in nanoseconds
when using external clock.

363

float

external_ clock rate

Minimum sample rate when using
external clock.
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File
Index

Field
Type

Field
Size

Field Variable

Field Description

367

int32

file_options

01 = GAGE_ SINGLE_ CHAN
02 = GAGE_DUAL_ CHAN

04 = GAGE_ MODE_ EXT_CLK_ADJ.

Can be ORed with either
GAGE_DUAL_ CHAN or
GAGE_ SINGLE_ CHAN.
08 =GAGE_MODE_MR_JITTER_A
Can be ORed with either
GAGE_DUAL_ CHAN or

GAGE_ SINGLE_ CHAN.
10=GAGE_FAST_RAM_ADJ.Can
ORed with either GAGE_ DUAL_ CHA
or GAGE_ SINGLE_ CHAN.

20 = GAGE_ X012X_ VERS_ADJ UST.

Can be ORed with either
GAGE_DUAL_ CHAN or
GAGE_ SINGLE_ CHAN.

DJ

Z

371

ulntl6

version

Version of the CompuScope hardware, 4
BCD digits.

373

ulnt32

eeprom_ options

Hardware options stored in the
CompuScope board’ s on-board
EEPROM.

377

ulnt32

trigger_ hardware

Auxiliary trigger hardwareinuse. 0=
none; 1 = Trigger Marker Board
(TMB).

381

ulnt32

record _depth

The size of each Multiple Record
record when operating in Pre-trigger
Multiple Record (PTM) mode.

385

ulnt8

127

padding

0 filled section to complete the 512
byte header.
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File
Index

Field
Type

Field
Size

Field Variable

Field Description

512

ulnt8

int16

note

var

signal

RAM image of the CompuScope
memory at the time the signal file was
stored. Thisdataisin two different
formats.

The first format is when

"operation_ mode" is equal to two. The
datais stored contiguously as a binary
image of the saved channel's signal
storage space (one-half the memory
depth).

The second format is when
"operation_ mode" is equal to one. The
dataisinterleaved as a binary image of
the complete signal storage space for
the single channel mode (full memory
depth).

Interleaved in this example means the
dataisin two sections after the header.
The first section is the data that was
stored in the CompuScope memory for
converter A and the second section of
dataisthe memory assigned to
converter B. All even addressesarein
the areafor converter A while the odd
addresses are in the same place asthe
next smaller address, but offset into the
converter B data area.

In both cases, the stored addresses for
the signals are indexes into the data.
When extracting data, care must be
taken to "wrap the pointers around” at
the end of thefile.

NOTE: If the"resolution_12_hits"
flag equals zero then the datais stored
asunsigned 8 bit bytes. Note 5.
Otherwise, if the "resolution_ 12 bits"
flag equals one then the dataisin the
12/16 bit format which is stored as 16
bit signed integers (in the 12 bit mode
the sampled datais sign extended to 16
bits).
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Note 1: Memory types

For portability reasons, the signal files use the following predefined memory types:

char = ASCII character

int8 = signed char (or byte)
unt8 = unsigned char (or byte)
intl6 = signed 16-bit integer
ulnt 16 = unsigned 16-bit integer
int32 = signed 32-hit integer
ulnt 32 = unsigned 32-hit integer

Note 2: Miscellenous

«  GageScope® files are always stored in the dual channel format i.e. (Op Mode == 2)

«  GageScope® can also save filesin the 32 bit format
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Note3: The"sample rate index" tothesampleratetable

For all file Version 2.65and | Version 2.70 and above Version 2.85 and
versions below above
Index | Sample | Index | Sample | Index | Sample Rate Index Sample
Rate Rate Rate
0 1Hz 18 1 MHz 18 1 MHz 18 1 MHz
1 2Hz 19 2 MHz 19 2 MHz 19 2 MHz
2 5Hz 20 5 MHz 20 4 MHz 20 4 MHz
3 10Hz 21 10 MHz 21 5MHz 21 5 MHz
4 20 Hz 22 20 MHz 22 10 MHz 22 10 MHz
5 50 Hz 23 25 MHz 23 20 MHz 23 12.5 MHz
6 100 Hz 24 40 MHz 24 25 MHz 24 20 MHz
7 200 Hz 25 50 MHz 25 30 MHz 25 25 MHz
8 500 Hz 26 100MHz| 26 40 MHz 26 30 MHz
9 1kHz 27 50 MHz 27 40 MHz
10 2kHz 28 60 MHz 28 50 MHz
11 5kHz 29 100 MHz 29 60 MHz
12 10 kHz 30 120 MHz 30 65 MHz
13 20 kHz 31 125 MHz 31 80 MHz
14 50 kHz 32 150 MHz 32 100 MHz
15 100 kHz 33 200 MHz 33 120 MHz
16 200 kHz 34 250 MHz 34 125 MHz
17 500 kHz 35 300 MHz 35 130 MHz
36 500 MHz 36 150 MHz
37 1 GHz 37 200 MHz
38 2GHz 38 250 MHz
39 5GHz 39 300 MHz
40 External Clock 40 500 MHz
39* 4 GHz 41 1 GHz
40* 5GHz 42 2 GHz
* For File Version 2.80 and above 41* External Clock

D-30

Appendices




For all fileversions

Version 3.00 and above

Version 3.00 and above

*This entry was previously 4 MHz. Used on CSx012 and CSx012/PCl boards except for

Index |Sample Rate| Index | SampleRate | Index | Sample Rate
0 1Hz 18 1 MHz 33 120 MHz
1 2Hz 19 2 MHz 34 125 MHz
2 5Hz 20 2.5 MHz* 35 130 MHz
3 10 Hz 21 5MHz 36 150 MHz
4 20 Hz 22 10 MHz 37 200 MHz
5 50 Hz 23 12.5 MHz 38 250 MHz
6 100 Hz 24 20 MHz 39 300 MHz
7 200 Hz 25 25 MHz 40 500 MHz
8 500 Hz 26 30 MHz 41 1GHz
9 1kHz 27 40 MHz 42 2GHz
10 2kHz 28 50 MHz 43 4 GHz
11 5kHz 29 60 MHz 44 5GHz
12 10 kHz 30 65 MHz 45 8 GHz
13 20 kHz 31 80 MHz 46 10 GHz
14 50 kHz 32 100 MHz 47 External Clock
15 100 kHz
16 200 kHz
17 500 kHz

CS512 and CS512/PCI. Support for this sample rate has been dropped.
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Note4: The" captured_gain" and "trigger_gain" input ranges

If "file version" equals" GSV.1.20" Index Input Range
0 +/- v
1 +/- 200mv
If "file_version" isgreater than or equal to" GSV.2.00" | Index | Input Range
0 +/- 10v
1 +/- 5v
2 +- 2v
3 +/- 1v
4 +/- 500mv
5 +/- 200mv
6 +/- 100mv

Note5: The" probe" connected to theinput channel at time of capture.

If "file_ version" islessthan or equal to" GSV.2.10"

Index | ProbeMultiplier
0 x1

1 x10

2 x20

3 x100

4 x200
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If "file_ version" isgreater than or equal to" GSV.2.15"

Index

Probe Multiplier

0

x1

1

x10

x20

x50

x100

x200

x500

2
3
4
5
6
7

x1000

Note6: The"trigger_level" and the" captured_data" 8 bit ulnt8 format

The byte stored as the trigger level isin the following format: the data on the CS8500,
CS2125, CS265, CS250, CS225 and CSLITE is represented as an 8-bit unsigned integer,
where the smallest value (0) represents -1 V and the largest value (255) represents +1 V. On
the other hand, for the captured data, smallest value (0) represents +1 V and the largest value
(255) represents -1 V. The datais normalized into a signed floating-point representation. The
input range and probe are then multiplied by the return value to produce the actual level either

sent to the hardware as the trigger level or returned from it after capture.

If the "resolution_ 12 hits" flag equals zero then the datais stored as unsigned 8 hit bytes.
Otherwise, if the "resolution_ 12 hits" flag equals one then the dataisin the 12/16 bit format
which is stored as 16 bit signed integers (in the 12 bit mode the sampled data is sign extended
to 16 bits). For the 12 bit boards, the smallest value (-2047) represents —1V while the largest
value (+2047) represents +1V for the trigger level whereas the smallest and the largest values

represent +1V and —1V respectively for the captured data.
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Note7: The" board_typ€" constants

"board_type" CompuScope Hardware

0x0000 Unknown (pre "file_version" GSv2.25)

0x0001 CompuScope 265

0x0002 CompuScope 8500

0x0004 CompuScope 8012-TY PE*

0x0008 CompuScope 8012

0x000E CompuScope 12100, CompuScope 12130,
CompuScope 1250

0x0010 CompuScope PCI

0x001C CompuScope 8012/PCl

0x0020 CompuScope 512

0x0040 CompuScope 225

0x0080 CompuScope 250 v1.8+

0x0100 CompuScope LITE (pre-hardware version 1.5)

0x0200 CompuScope 220

0x0400 CompuScope 250

0x0800 CompuScope LITE (hardware version 1.5 & up).

0x1000 CompuScope 1012

0x1010 CompuScope 1012/PCI

0x2000 CompuScope 6012

0x2010 CompuScope 6012/PCI

0x4000 CompuScope 2125

0x8000 CompuScope 1016

0x8006 CompuScope 1610

* CompuScope 8012-TY PE refers to CSx012 cards, version 2.0+.
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Note8: Extended trigger time

GageScope® now supports an extended time stamp for the trigger event time of day. The
resolution of thistimer isin hundredths of a second. However, on some computer systems
the real-time clock does not support complete accuracy at thisresolution. If the normal
trigger timein the signal fileis zero, then the extended trigger time stamp is being used. The
encoded long integer is hhhhhmmmmmmssssssddddddd, where dddddd is hundredths of a
second. Note also that the new time supports full seconds.
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Appendix C: Default Settings

The following settings are used upon startup of GageScope®.

CompuScope Card and Display Settings

Capture Mode:
Channel Mode:
Sample Rate:
SuperRes Mode:

Channel Settings

Continuous

Dual (if two channels are available)
Maximum allowed by your CompuScope
Off

I dentification: Channel A of the CompuScope is channel 1
Channel B of the CompuScope is channel 2

Colors: Channel 1 set to yellow, channel 2 set to green

Input Range: All channels set to £1V (+2V for CS1016)

Position: Depends on the number of channels. If there are two channels,
channel 1isdisplayed in the top half of the Display Window, and
channel 2 is displayed in the bottom half. If there is only one channel,
it is displayed in the middle of the Display Window

Vertical Scale: All channels set to 1 Volt per division

Method: Min Max

Trace: Connect Dots

I mpedance: 1 MOhm (if the CompuScope allowsiit)

Probe: X1

Trigger Settings

Trigger: Set to channel 1

Trigger Level: 0omVv

Timeout: 10 ms

Slope: Positive

Pre-trigger depth: 4096 Samples

Post-trigger depth: 4096 Samples
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Display Settings

Timebase:

Channels Shown:

Persistence:
Grid:

XY AXis
Zero Lines:

5us/d

All channels visible. A CompuScope channel that is not connected to

asigna will display asaflat line
Off
On
On
On
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Appendix D: CompuScope |I/O Settings

This appendix contains brief information on solving 1/O address conflicts encountered when
configuring your CompuScope cards using the Instrument Manager. It is assumed that the
cards have been properly installed in your computer. For more details on installing your
CompuScope card, consult your CompuScope hardware manual or Start-up Guide.

Before changing the I/O address on your CompuScope card, ensure that the I/0O address

entered in Instrument Manager matches that set via the switches or jumpers, as outlined in the
Configuring PC-based cards using the Instrument Manager.

Alternate I/0O Addresses

Note about PCl-based Boards

1/0O addresses are not specified by the user for following PCl-based boards:

¢ CompuScope 85G

¢ CompuScope 82G

¢ CompuScope 1602
e CompuScope 14100
e CompuScope 12100
¢ CompuScope 1250
e CompuScope 8500

The assignment of 1/O addresses for these boardsis handled by the PCI BIOS at boot time.
Please refer to the Gage Driver Installation Guide for CompuScope Cards for further details.
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CompusScope 8012A/PCI, 8012/PCl, 6012/PCI, 1012/PCI and 512/PCI

The DIP switch SW1, as shown in the diagram below, defines the base I/O address of the
CS8012A/PCl, CS8012/PCl, CS6012/PCl, CS1012/PCl and CS512/PCl boards.

12345678910
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GCompuScope 8012 Analog Board
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Each of the switch positions A1 through A9 corresponds to an address line A1 through A9
from the ISA bus. Asthe CS8012A/PCI, CS8012/PCl, CS6012/PCl, CS1012/PCl and
CS512/PCI use two I/O locations, there is no need to configure a switch for AO. A10 is not

used.
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CompuScope 1016

The SIP switch SW1, as shown in the diagram below, defines the base I/0 address of the

CS1016 board. (Note: The illustration below shows CS1016 v1.1, but the I/O Switch SW1

has the same location on CS1016 v1.0.)

Each of the switch positions A1 through A9 corresponds to an address line A1 through A9

from the ISA bus. Asthe CS1016 usestwo 1/O locations, there is no need to configure a
switch for AO. A10 is not used.
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CompuScope 8012A, 8012, 6012, 1012, and 512

The DIP switch SW, as shown in the diagram below, defines the base 1/0 address of the
CS8012A, CS8012, CS6012, CS1012 and CS512 boards. (See the following page for 1/0
Addresses for CS8012A v3.0.)

Each of the switch positions A1 through A9 corresponds to an address line A1 through A9
from the | SA bus. Asthe CS8012A, CS8012, CS6012, CS1012 and CS512 use two |/O

locations, thereis no need to configure a switch for AO. A10 is hot used.
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CompuScope 8012A Board Version 3.0

The DIP switch SW1, as shown in the diagram below, defines the base I/O address of the
CS8012A v3.0 board.

Master/Slave Connector

I/0 Switch

Each of the switch positions A1 through A9 corresponds to an address line A1 through A9
from the ISA bus. Asthe CS8012A uses two /O locations, there is no need to configure a
switch for AO. A10 isnot used. To change the switch setting, a1 mm (1/16 in.) jeweler’s
screwdriver is recommended.

NOTE FOR MULTI-CARD SYSTEMS: If you need to change the 1/O switch setting, you
must remove the I nterconnect first in order to access the 1/O switch.

A1098765432A1
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CS8012A v3.01/0 Switch Settings (Continued)
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CompuScope 2125 and 265

The SIP switch SW1, as shown in the diagrams below, defines the base 1/0 address of the
CS2125 and CS265 boards.

swiBBEAABRBEHRAN

= V10
e *

-t — b e

Each of the switch positions A1 through A9 corresponds to an address line A1 through A9
from the ISA bus. Asthe CS2125 and CS265 use two 1/O locations, there is no need to
configure aswitch for AO. A10 is not used.
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/O ADDRESS 0200:
1-8 and 10 are DOWN (ON)
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CompusScope 250 and 225 (32K and 128K Memory Depths)

The connector J P7, as shown in the diagram below, defines the base 1/0 address of the CS250
or CS225 board.
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The switch position SW9 isindicated by the arrow at the top of J P7. Each of the switches
SW1 through SW9 corresponds to an address line A1 through A9 from the ISA bus. Asthe
CS250 and CS225 use two 1/O locations, there is no need to configure a switch for AO.
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CompuScope 250 and 225 with Extended Memory

The DIP switch J P1, as shown in the diagram below, defines the base I/0 address of the
CS250 or CS225 board.
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Each of the switch positions A1 through A9 corresponds to an address line A1 through A9
fromthe ISA bus. Asthe CS250 and CS225 use two 1/O locations, there is no need to
configure a switch for AO.
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CompuScope 220

The connector J 5, as shown in the diagram below, defines the base 1/0 address of the CS220

board:
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Each of the switches SW1 through SW6 corresponds to an address line A4 through A9 from
the ISA bus. Asthe CS220 uses 16 1/O locations, there is no need to configure switches for
AOto A3.
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CompuScopeLITE

The connector J P8, as shown in the diagram below, defines the base 1/0 address of the
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Each of the switches SW1 through SW9 corresponds to an address line A1 through A9 from
the ISA bus. Asthe CSLITE usestwo I/O locations, there is no need to configure a switch for
AO.
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Appendix E: Using the Test Output Connector

If you do not have asignal generator in order to use GageScope®, you can use the test output
connector found on certain CompuScope cards. These are:

e CompuScope 8012A/PClI  «  CompuScope 8012A e CompuScope 2125
e CompuScope 8012/PCI e CompuScope 8012 *  CompuScope 265
e CompuScope 6012/PCI *  CompuScope 6012 *  CompuScope 250
«  CompuScope 1012/PCI e CompuScope 1012 *  CompuScope 225

e CompuScope 512/PCl *  CompuScope 512

If your card is not listed here, consult your user’s manual to seeif it is equipped with atest
output connector.

If your CompuScope card is equipped with such special options as Gated Digitization or
External Clock, which make use of the test output BNC connector, you must use a signal
generator to provide atest signal.

Note that the test output only works at 20 MHz or less in the CompuScope 8012A/PCl,

CompuScope 8012A, CompuScope 8012/PCl, CompuScope 8012, CompuScope 6012/PCl,
and CompuScope 6012.

Setting up the Test Signal

1 Setup anexternal probe to capture the test signal from the connector at the rear of the
board.

2 Connect the probe’s BNC connector to the BNC connector of the Channel A Input at the
rear of the board.

3 Plug the other end of the probe into the TEST output BNC connector.

CompuScopeLITE

Y ou do not need external probes to capture the test signal from the CSLITE, since this board
is equipped with an Internal Test Output.
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Aliasing

Aliasing occurs when asignal is sampled at a frequency lower than twice its highest
frequency component (2 * f,5). If this happens, the resulting digital representation will be
incorrect. Typically, the signal would appear to have a frequency very different from the
actual. No amount of digital filtering can correct errorsinduced by aliasing. See Nyquist
Theorem.

Amplitude Resolution and ENOB

TheA/D converter used in adigitizing scheme typically has afixed vertical resolution. This
resolution is limited by the number of on-chip comparators for aflash converter (like the
ones used on the CompuScope boards).

The Signal to Noise Ratio (SNR) of a digitizer system is another measure of the vertical
resolution. The SNR is measured in dB and the ideal maximum is approximately 6 dB per
1 bit of resolution.

In practice, the SNR is always less than thisideal number due to aperture jitter, EMI and
general system noise. The Effective Number of Bits (ENOB) of adigitizer systemis
calculated using the following equation:

ENOB = (SNR - 1.76) / 6.02

Analog Bandwidth

The analog bandwidth of a digitizer system depends upon the bandwidth of the front-end
amplifier or the A/D converter, whichever isless.

The Full Power Analog Bandwidth is defined as the frequency at which the output is 3 dB
below the input when theinput is at its full scale.

The Small Signal Analog Bandwidth is defined as the frequency at which the output is 3 dB
below the input when the input is 20 dB below the full scale.
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Analog to Digital Conversion

Analog to digital (A/D) conversion is a process by which an analog signa is sampled and
converted to adigital pattern of n bits where each n-bit “sample” represents the amplitude of
the analog signal at a given time. This conversion is necessary as computers do not
understand analog signals.

Flash A/D Converters are the most popular devices for usein a High Speed A/D Conversion
system. An n-bit flash ADC contains 2n comparators. Each comparator compares the input
signal with afixed voltage level generated by aresistor ladder. The 2n outputs are encoded
to an n-bit word by the on-chip encoder.

Capture Modes

GageScope® has two capture modes: Continuous and One Shot. In Continuous mode,
GageScope® repeatedly waits for atrigger event, acquires and displays the data, then waits
for another trigger event.

In One Shot mode, GageScope® waits for a trigger event, acquires and displays the data,
then stops. This allows for unattended capture of both pre- and post-trigger data.

Channd

A channel on a CompuScope card refersto the card’s input connectors, named Channel A
and, if the card is equipped with two channels, Channel B.

A channel in GageScope® refers to any one of the waveforms available for processing,
whether they originated from a CompuScope card, a channel file, or a mathematical formula.

Channel Mode

Mosgt, but not all, CompuScope cards are equipped with two input channels. Dual channel
mode refers to having access to both channels at the same time for data acquisition. Single
channel mode refersto “ shutting off” the second channel and acquiring data only from the
first channel.

The advantage of single channel mode is that the sample rate is twice that of dual channel
mode. For example, the CS8012A can sample at 50 MS/sin dua channel mode and
100 MS/sin single channel mode.
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Continuous Capture Mode

See Capture M odes.

Cursors

Cursors allow the user to measure the distance between two locations on the same signal or
on different signals. In GageScope®, a cursor is represented by a small x in the display
window.

Display Method

The Display Method is the method GageScope® uses to draw traces when two or more pixels
areto be displayed in the same pixel column.

In many situations, the number of screen pixels available is much smaller than the number of
sample points to be displayed. For example, with screen depth set to 800x600 pixels,
GageScope® might have to display 6000 pointsin a display window 600 pixelswide. In
order to draw the waveform, GageScope® must make a choice as to which pixel to use.

See M ean Display M ethod and MinM ax Display M ethod.

DLL (Dynamically Linked Library)

A DLL isalibrary of routines dynamically linked at run-time under Windows operating
system.

Dual Channel Mode

See Channel M ode.

Effective Aperture Delay

The finite period of time between the rising edge of the CONVERT clock and the instant at
which the sampleistaken.
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ENOB

Effective Number Of Bits, defined using the following equation:
ENOB = (SNR - 1.76) / 6.02

See Amplitude Resolution and ENOB. See also Signal to Noise Ratio (SNR).

Equivalent Time Sampling

With Equivalent Time Sampling, the A/D system repeatedly samplesthe input at arate F,
but delays sampling every time by time t4 such that:

tg=1/(N* FJ).

Thisyields asampling rate of N * F with the condition that, in an Equivalent Time
Sampling system, the input signal must be repetitive.

If the input signal changes even by a very small margin for a short period of time, Equivalent
Time Sampling method will either not capture the change or capture it and give an erroneous
result.

See Real Time Sampling.

Full Power Analog Bandwidth

Full Power Analog Bandwidth is defined as the frequency at which the output is 3 dB below
the input when theinput is at its full scale. See Analog Bandwidth.

Gated Digitization

An optional hardware upgrade for CompuScope cards that allows the user to select the
portion of the input signal to be digitized. When nothing is connected to the Gate, or Gate is
made HIGH, datais stored in the on-board memory.
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Grid

The Grid isaset of vertical and horizontal lines drawn at regular intervalsin the display
window. The resulting grid has 8 squares from top to bottom and 10 squares from left to
right (although this can be changed by the user). Each square is counted as a “division” and
is used as a reference in other parts of GageScope® (such as the Position setting in the
Parameter tab of the Channel Control). The grid is a permanent fixture in the display
window and is not affected by movement of the scroll bar.

Input Range

The Input Range is the range in Volts that GageScope® uses to acquire data. The current

range of asignal can be measured by eye using the Display Window grid—by default, each
grid square measures 1V high.

Inter Sample Delay

The time that must elapse between two successive high speed data captures. Thisfeatureis
important for long term monitoring of signals.

I nter polation

A signal might become pointed or jagged when the number of samples per grid square
becomes very small. When GageScope® performs interpolation on asignal, it uses a

mathematical formulato add extra sample pointsin order to smoothen its appearance. See
Spline Inter polation.
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| SA and PCI Bus

The I SA bus is the computer bus found inside all IBM PC AT, 386, 486 and Pentium
systems. It is by far the most popular 16 bit bus in the industry and has become the standard
for PC-based data acquisition and instrumentation. With a standard 8 MHz clock speed, the
| SA bus can transfer data with a throughput of up to 1.5 Megawords per second.

The PCI bus is a processor-independent, 32 bit local bus featured on almost all computers
built around the Pentium, PowerPC and Alpha microprocessors. With its 33 MHz clock
speed, PCI has the capability of burst transfer rates as high as 133 MB/s. This number can be
doubled if the 64 bit extension of PCI is used.

Mean Display M ethod

When two or more samples are to be displayed on the same pixel column, Mean averages all
the data points in order to display one single point. Thisis useful when the number of
samples per grid square becomes very large (such as when the timebase is increased).

Mean increases the Effective Resolution when capturing and displaying low frequency
signals at high sample rates, i.e., when asignal is being oversampled.

See Display M ethod.

Megasamples

A Megasample is 1,000,000 Samples.

Memory Depth

The A/D data has to be stored in digital memory so the microprocessor can read it at alater
time. The amount of memory available for this purpose is called the memory depth of the
A/D system. See On-board Memory.
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MinMax Display Method

When two or more samples are to be displayed on the same pixel column, MinMax plots the
minimum and maximum values, then draws a line between them. This method allows glitch
detection even at very low timebases.

See Display M ethod.

Multi-Card System

A Multi-Card System is a system with multiple CompuScope or CompuGen cards that can
be used with a common clock and trigger, to provide multiple input or output channels at
very high speed.

Multiple Record

A feature supported by a number of CompuScope cards which lets the user take advantage of
the very deep on-board buffers.

The user is able to set the number of samplesto be captured after atrigger, but, unlike the
normal capture sequence, the CompuScope card acquires the specified number of points and
then re-armsitself to acquire more data after another trigger. Data collected from each
successive acquisition is "stacked" on top of the previous acquisition until the on-board
buffer fills up.

For example, if a post-trigger depth of 1024 points is specified, the first acquisition stores
datain addresses between 0 and 1023, the next acquisition from 1024 to 2047, and so on
until the buffer isfull.

Thisfeature isinvaluable in applications in which trigger events are occurring rapidly or
unpredictably, and A/D down-time has to be minimized.
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Nyquist Theorem

The Nyquist Theorem states that a function, v(t), whose highest frequency component is f .y,
must be sampled at a frequency Fs such that

Fs=2* frax

In other words, if an A/D device samplesthe input signal at a maximum frequency of F, the
signal frequency can not be determined unlessit is guaranteed that the maximum frequency
component of the input signal is half the sampling frequency (0.5 * Fy). For example, in the
case of CompuScope 250, Fsis 100 MHz, therefore the input signal must not have frequency
components higher than 50 MHz.

Note: To reconstruct the signal in the time domain, the sample rate should be at least five
times the maximum frequency component (Fs=5* fya)-

On-board Memory

In CompuScope cards, on-board memory refers to the amount of high-speed memory the
card has. On-board Memory is measured in M egasamples.

Asan ultra-fast data acquisition device, the CompuScope card can convert analog signals
must faster than the resulting data can be transferred to the PC’s host memory. To solve this
problem, the CompuScope card can be instructed to store the data in its on-board memory,
until such time that the data can be transferred later.

The amount of this high-speed memory determines the Record Length of data capture, i.e.,
how long a snapshot the CompuScope can take.

See Sample Rate, Record Length, and | SA and PCI Bus. See also Memory Depth and
Samples.

One Shot Capture Mode

See Capture M odes.

PCI Bus

See |SA and PCI Bus.
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Points

See Samples.

Polarization

Polarization refersto how the trace is displayed relative to the X axis. When polarization is
normal, the channel is displayed exactly as captured. Inverting the polarization inverts the
signal about the X axis for purposes of the display, without affecting the actual data.

Post-trigger Data

Post-trigger data is the data acquired after atrigger event occurs. Post-trigger dataiis located
to theright of thetrigger marker.

Pre-trigger Data

Pre-trigger data is the data acquired before atrigger event occurs. Pre-trigger datais located
to the left of thetrigger marker.

Real Time Sampling

Real Time sampling, as used in the CompuScope cards, is defined as the sampling of the
input waveform every T seconds, such that the sampling rate Fsisequal to 1/ T.

Thisisthe best method of digitizing any signal, be it transient or continuous. Samples are
taken on every clock cycle and stored in amemory buffer. The signal isthen recreated in
software with a guarantee that no transient event which satisfied the Nyquist Criterion has
been missed.

See Equivalent Time Sampling.
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Record Length

The total amount of data that can be stored in a CompuScope card’s on-board memory,
measured in units of time. Record Length is defined as:

On-board Memory Depth (samples) / Sample Rate (M S/s)

For example, a CS250 with 32K memory sampling at 100 M S/s provides a record length of:
(32,768 bytes) / (100,000,000 8-bit samples/ second)
(32,768 bytes) / (100,000,000 bytes / second)

(32,768 / 100,000,000) seconds
327.6 microseconds

See Memory Depth and Sample Rate.

Sample Rate

The sample rate is the number of times per second analog signals are converted to digital
signals. The sample rate is measured in Megasampl es per Second (MS/s). Thetimingis
controlled by an internal or external clock.

See also Record Length and Memory Depth.

Samples

A sample isasingle value measured in Volts converted at asingle point in time from an
analog signal. A sampleisalso referred to a sample point or a point.

Note that the terms samples and bytes, or megasamples and megabytes, cannot be used
interchangeably. Although it is true that a sample acquired through an 8-bit CompuScope
card takes up 1 byte, a sample acquired through a 12-bit card (such as the CS8012) or 16-bit
card (such as the CS1016) takes up 2 bytes. Furthermore, a megasampleis equal to
1,000,000 samples, while a megabyte is 1,048,576 bytes.

SIG File

A SIGfileisthe signal file format shared by GageScope® and GageScope® for DOS. SIG
files record the voltage levels vs. time as recorded during a data acquisition. SIG filearein
binary format so as to keep the files as small as possible.
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Signal to Noise Ratio (SNR)

Signal to Noise Ratio (SNR) is a frequency domain parameter measured at specific input
frequencies. Using FFT analysis, the power spectrum of a known input sine waveis
calculated. The contents of all frequency bins containing frequencies other than the
fundamental (input frequency) and its harmonics are added. The ratio of the content of the
fundamental frequency bin to this sum isthe SNR of the system.

This parameter is more useful for specifying the performance of a high-speed A/D device
than the conventional DC accuracy figures used for oscilloscopes.

Also see Total Har monic Distortion and Effective Number Of Bits.

SINAD

SINAD istheratio of the power in the fundamental binsto all other bins, including
harmonics.

Single Channel Mode

See Channel M ode.

Slope

See Trigger Slope.

Small Signal Analog Bandwidth

The Small Signal Analog Bandwidth is defined as the frequency at which the output is 3

dB below the input when the input is 20 dB below the full scale. See Analog Bandwidth.

SNR

See Signal to Noise Ratio (SNR).
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Software Trigger

A trigger event issued by GageScope® when atimeout limit is reached.

Spline Interpolation

When GageScope® performs Spline Interpolation, intermediate sample points are added to a
signal in order to smoothen its appearance. See | nter polation.

Timeout

The timeout limit is the amount of time GageScope® waits for atrigger event. A timeout
occurs when the timeout limit is reached before atrigger event occurs. In the event of a
timeout, GageScope® issues a software trigger, i.e. it triggers at the moment of timeout.

Total Harmonic Distortion

Total Harmonic Distortion (THD) is measured in asimilar fashion to SNR (Signal to Noise
Ratio), except for the fact that in the analysis, the fundamental is compared to the size of the
sum of the harmonics. If some of the harmonicslie outside the 0 to F¢/ 2 range, it isthe
aliased versions of the harmonics that are seen in the base band.

Trace

A Trace refers to the actual line displayed to represent a waveform in GageScope®.

Trigger Event

A trigger event is the moment when atrigger is detected by GageScope®, causing it to begin
adata acquisition. For example, if the trigger source is set to channel 1, and the trigger
level is set to 600 mV, then atrigger event will only occur if the input signal of channel 1
rises past 600 mV. The detection of atrigger is affected by a variety of settingsin
GageScope®.

Seetrigger level and trigger source. Also see Basic Concepts of the Triggering tutorial.
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Trigger Level

Thetrigger level isthe level in Volts a signal must crossin order for atrigger event to occur.
For example, if the trigger is set to 500 mV, and the signal reaches 400 mV, atrigger event
does not occur. But if the signal risesto 600 mV, the signal will have crossed the trigger
level, invoking atrigger event and subsequent data acquisition.

In the display window, the trigger level isrepresented by a slopeicon to the far left of a
channel, with a dashed horizontal line connected to it.

Trigger Marker

The vertical line with asmall T in the display window marking time-zero in a data
acquisition. The trigger marker points to when the trigger occurred. Data to the left of the
trigger marker is Pre-trigger Data; datato theright is Post-trigger Data.

Trigger Source

The source GageScope”® |ooks at when determining if a trigger event has occurred. In
GageScope® the choices are input signals (channel 1 and channel 2), External Trigger, and
Free Run.

Trigger View

Trigger View is a powerful feature of GageScope® software which allows the user to view
the signal being captured by a CompuScope card in real-time. This feature differentiates
Gage products from all other PC based and stand-alone digital oscilloscopes.

Vertical Resolution

Vertical resolution is the number of bits with which an A/D system can estimate the
amplitude of the analog signal. It must be noted that the vertical resolution is not the same as
the Effective Number of Bits.
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X Axis

The X axisis adashed horizontal line that divides the display window into two equal parts.
The X Axisisa permanent fixture in the display window and does not move with changesto
the vertical scroll bar.

X-Y Mode

X-Y mode alows channel display on both the X and Y axes, with up to 4096-point, real-time
display for channels from the same board, or unlimited X-Y display in post-processing
mode.

Y Axis

TheY Axisisadashed vertical line that divides the display window into two equal parts.
TheY Axisisapermanent fixture in the display window and does not move with changes to
horizontal scroll bar.

ZerolLine

The zero line of achannel is the dashed horizontal line that runs through the middle of the
signal. The color of aZero Line isaways set to the same color asits channel.

E-16 Glossary



| ndex

GageScope® - Part F



Index



A

Abort command
Abort dialog
Acquisitions command
Acquisitions Counter
Add Parameters command
Advanced Analysis Tools
Align by Start
Align by Trigger
Aligning the Trigger Marker
Amplitude (InfoView)
Appendices
Arbitrary Waveform Generator
Arrange Channels command
Auto/Normal command
Autocorrelation
AutoSave
AutoSave Playback command
AutoSave Setup command
Averaged Channel
Averaging
Acquisitions
Acquisitions Counter
Average vs. CoAdd
Avg on Mulrec
In Multiple Record mode
Intermediate Results
Reset Count
Avg on Mulrec
AWG Input Tab: Ampl
AWG Input Tab: Duration
AWG Input Tab: Duty
AWG Input Tab: Equation
AWG Input Tab: Offset
AWG Input Tab: Samples
AWG Input Tab: Waveform

C-122,
C-129,

C-122,
C-129,

C-131,

B

Background Color
Bottom (InfoView)

C-30
C-44
C-128
C-130
C-176
C-177
C-157
C-157
C-48
C-212
D-1
B-164
C-50
C-86
C-224
C-178
C-39
C-31
C-36
C-191
C-128
C-130
C-132
C-131
C-195
C-133
C-133
C-195
C-162
C-160
C-165
C-161
C-163
C-166
C-164

C-118
C-213

C
Capture Menu C-26
Capture Modes B-8
Continuous c-27
One Shot C-26
Cascade Windows C-46
CG1100 Tab: Mode C-98
CG1100 Tab: Sample Rate C-95
CG1100 Tab: Triggered C-97
Channel Context Menu C-168
Channel Control B-6, C-119
Align by Start C-157
Align by Trigger C-157
Color C-155
Connect Dots C-146, C-152
Format C-153
Impedance C-139, C-140, C-141
Input Range C-135
Method C-147, C-151
Polarization C-148, C-149
Position C-144
Probe C-137, C-138
Vertical Scale C-142
Channel List C-109
Channel Mode B-18, C-67
Channels
Alignment C-157
Color C-155
Connect Dots C-146, C-152
Drawing Format C-153
Drawing Method C-147, C-151
Hiding C-109
Impedance C-139, C-140, C-141
Input Range C-135
Loading C-15
Lowering C-144
Measuring C-54
Polarization C-148, C-149
Position C-144
Probe C-137, C-138
Raising C-144
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Saving C-16
Scaling C-142
Channels (Tutoria 2) B-39
CoAdd command C-132
Color
Channel Color C-155
Printing Cc-21
CompuScope /O Switch Settings  D-39
Configuring PC-based Cards A-9
Connect Dots C-146, C-152
Context Menus
Channel C-168
Display Window C-170
Trigger C-172
Continuous Capture command Cc-27
Controls
Channel Control B-6
Display Control B-5
System Control B-5
Controls and Tabs B-14
Copy and Paste Operations B-208
Creating New Nodes B-191
Crosscorrelation C-227
Cursors C-54
Cut and Paste Operations B-196
Cut, Copy and Paste Features B-196
D
Decimation Mode B-140
Default Settings A-17, D-37
Deleting Existing Nodes B-193
Deltas (between cursors) C-57
Depth See Trigger Depth
Differentiation C-222
Display Control B-5, C-107
Background Color C-118
Channel List C-109
Grid C-110
Persistence C-113
Timebase C-108
Trigger Level C-116
X Axis C-111
Y Axis C-112
Zero Lines Cc-117

Display Window B-4, C-167
Display Window Context Menu ~ C-170

Display Window Shortcuts C-173
Drawing Method C-147, C-151
Dual Channel Mode C-67
E
Erase Display command C-51
Existing Nodes B-187
Exit command C-23
Extended Math C-219
Extended Math Command C-38
External Clock C-63
External Trigger XV
F
Fall Time (InfoView) C-212
Features X
FFT Analysis C-214
FFT Command C-37
File Formats

GageScope Binary File (.SIG) A-13, D-

3,D-12,D-24

File Menu C-7
File: New C-9
Fine Button C-85
Force Trigger command C-29
Format C-153
Frequency (InfoView) C-212
Full Screen command C-24
Fundamentals (Tutoria 1) B-3
G
Gage Menu D-12
GageScope Binary File (.SIG)

board _type constants D-35

captured _ gain input ranges D-33

Extended trigger time D-36

Format A-13, D-3, D-12, D-24

sample_rate index

to sample rate table D-30
trigger__ gain input ranges D-33
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Getting Started A-1
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Graphical Waveform Editor B-181
Grid C-110
H

Hardware Setup XV
Hide/Show Display Elements C-110
Hiding all controls C-24
How to Use this Manual Xii
Hysterisys C-72
I

I/O Switch Settings D-39
I mpedance C-139, C-140, C-141
Independent Triggering C-74
Independent Triggering (Tutorial 3) B-86
Infinite Persistence C-113
InfoView C-176
Input Range C- 1/{’3_53

Installing GageScope®
Installing the Windows Device Drivers A-
2

I nstrument Manager D-3
Integration C-220
Intermediate Results command C-133
Invert Polarization C-148, C-149
L
Launching GageScope® A5
Left Bar C-46
Level (Trigger) C-72
License Agreement %
List of Instruments Supported by
GageScope® D-23
Load Channel command C-15
Load Setup command C-8
M
Magnifying Channels C-49
Math C-33

Math Channel command C-33
Maximum (InfoView) C-213
Mean (InfoView) C-212
Mean display method C-147, C-151
Menu Bar B-4
Menus and Toolbars C-5, C-6, C-47
Method C-147, C-151
Minimum (InfoView) C-213

MinMax display method  C-147, C-151

Multiple Record C-52, C-88
and Averaging C-131, C-195
Multiple Record (Tutoria 4) B-114
N
Negative Duty (InfoView) C-213
Negative Overshoot (InfoView) C-213
Negative Width (InfoView) C-212
No Instruments Detected? A-16
Num Cycles (InfoView) C-213
@)
One Shot Capture command C-26
Out 01 Tab: Filter C-105
Out 01 Tab: Gain C-102
Out 01 Tab: Offset C-104
Out 01 Tab: Source C-100
Overdraw Mode command C-51
P
Parameters C-176
Pattern (Trigger) C-74
PC Based | nstruments D-3
Peak to Peak (InfoView) C-212
Period (InfoView) C-212
Persistence C-113
Persistence (Tutorial 4) B-99
Polarization C-148, C-149
Position C-144
Positive Duty (InfoView) C-212
Positive Overshoot (InfoView) C-213
Positive Width (InfoView) C-212
Post-trigger Data B-67
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Predefined Waveforms B-171

viii
Preferences command C-41
Pre-trigger Data B-67
Pre-trigger Depth C-83
Print command C-20
Print Preview command Cc-21

Color printing Cc-21
Print Setup command C-19
Probe C-137, C-138
Q
Quitting GSWin C-23
R
Ready message in Status Bar C-175
Reference C-1

Menus and Toolbars C-47
Rise Time (InfoView) C-212
RMS (InfoView) C-212
S
Sample Rate B-18, C-62
Save Channel command C-16
Save Setup command C-7
Scope Mode B-131
Setups

Loading C-8

Saving C-7
Shortcuts C-173
SIGfileformat  A-13, D-3, D-12, D-24
Signals See Channels
Single Channel Mode C-67
Slope C-71
Specifications Xiii
Split Mulrec option C-93
Standard Waveform Generation B-176
Status Bar C-46, C-175
Stop command C-28
Stop message in Status Bar C-175
SubChannel C-35
Subchannel Tab: End C-123

Subchannel Tab: Offset C-126
Subchannel Tab: Reference C-124
SuperRes Maode C-59, C-68
SuperRes Mode (Tutorial 4) B-108
Supported CompuScope Cards Xiv
System Control B-5, C-60
Acquisitions C-122, C-128
Acquisitions Counter C-129, C-130
Auto/Normal C-86
Average vs. CoAdd C-132
Avg on Mulrec C-131
Channel Mode C-67
Depth Total Cc-82
Depth Units C-85
External Clock C-63
Fine Button C-85
Intermediate Results C-133
Multiple Record C-88
Pattern C-74
Pre-trigger Depth C-83
Sample Rate C-62
SuperRes Made C-68
Timeout C-86
Trigger Level C-72
Trigger Slope C-71
Trigger Source C-70
Xiii
T
Test Output Connector D-55
Tile Windows C-46
Timebase C-108
Timeout C-86
Tool Bar B-4
Tools Menu C-33
Top (InfoView) C-213
Track Mode (Cursors) C-58
Transferring message in Status Bar C-175
Trigger
Event B-66
Hysterisys C-72
Independent C-74
Level B-66
Post-trigger data B-67
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Pre-trigger data

Summary

Time Zero

Trigger Mark
Trigger Align
Trigger Context Menu
Trigger Depth

Fine Button

Multiple Record

Pre-trigger Depth

Total

Units
Trigger Level

Hiding and Color
Trigger Pattern (Tutoria 3)
Trigger Slope
Trigger Source
Trigger Timeout
Triggering

Windowed
Triggering (Tutoria 3)
Triggering and the Status Bar
Troubleshooting
Tutorids

V
Vertical Scale

B-67
B-97
B-66
B-66
C-48
C-172

C-85
C-88
C-83
C-82
C-85
C-72
C-116
B-86
C-71
C-70
C-86
XVi
C-74
B-66
C-175
C-229
B-1

C-142

View Menu C-24,C-25
W

Waiting message in Status Bar C-175
Warranty XVii

Waveform Generation using Equation  B-
165

Waveform Parameters C-204
Waveform Parameters command C-40
Window Menu C-46
Windowed Triggering C-74
Working with Subchannels B-156
X

X Axis c-111
Y

Y Axis C-112
Z

Zero Lines Cc-117
Zoom Tools C-49
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