L

Table of Contents

Table of Contents

General Information i
Manuals. ... ... i e i
Using ThisManual . ... ... ... i i e, i
B o iii
Product ASSiStanCe . .. ...ttt e e e e iv
Maintenance AreementS . . .. .. oovu v vruunenan e oenntenensennnnnns iv
Service Procedure. . .. ... ...ttt e iv
Safety Precattions . . .. .. ...ouuuunneunenettuenineneriiiienssoeenens vii
ESD PIecattion. . .. ..ottt ittt ietaeanneeaaann. viii
Plug-in Module Installationand Removal ....................... ... .... X

Section 1: Product Description 1-1
BlockDiagram ............oiiiiiiiiiiii i i e e e 14

Section 2: Installation 2-1
AttachLine Cord. ... .. ..o i e 2-1
Operate in Proper Environment. . .. ........... .. ... oo oo, 2-1
APPlY POWeT ... i e e s 2-2
Selecting the ComputerPort . ... 2-2
Setting the GPIB Address ...........ooiiiiiiii it 2-2
GPIB Host and Hardcopy Operation. . .. .........vvnvrerronnnennnnenen. 2-3
RS-232-C Configuration. .. .. ...ovittunnnerueneneneronnanneeenenns 2-7
Install the Plug-in(s) ......coinirniiii ittt it i it e 2-12

Section 3: Operation 31
OV EIVIBW . .ot e i e 3-1
7200A Mainframe FrontPanel . ... .............. oot 3-10

Acquisition Keys .. ... . e i 3-11

TOC-1



Table of Contents

Waveform Display and Measurement ................coiiiiieiininennn 3-15
Panel Settings Storage. . ... ovvv it iit ittt it e 3-51
Hardcopy .. .coviiiiiiiii i i e e, 3-51
Programming .. .......cuoiuiiniiiiiniiniit ittt e 3-51
Using Setup SCTEMS ..« vt vvvt ittt ittt eeraaiaaeneas 3-53 ‘
Configure SYStem .. ...ttt ettt i e e 3-54
Setting Up Traces and Processing Functions . ..............oooviininn.tn 3-56
Extended Parameter Setup. . .. ... iiin ettt 3-89
Persistence Setup SCreen. .. .. ...ovvriiiieriiereririinnnereeiionenns 3-99
Multi Zoom Setup SCreen . ... .o vt ittt ittt it it i e 3-101
Hardcopy Setup . . ..ot it i R 3-103
Waveform Storage SetupP. .. ..ottt iiin it iiiiiiiiaireereeanaaens 3-112
WaveformRecall Setup. ...ttt 3-115
Disk UtLtEs . . ..ottt vttt ettt it ae s 3-118
CONBIBULE SYSIEM -« <.« e o e et e e et et e e et e e een e 3-127 .
PrOgram St . . .\ iii it e e e e e 3-139
7242 Series Operator’s Manual 4-1
The 7242 Series. . ... i ittt ittt i it ittt e iiaaennaaas 4-1
Accessories and OptioNS . . ... ..o vviiiiiiin ittt 4-1
Specifications . ...... ...ttt e e 4-1
InStallation. . .. .o vttt i e it 4-3
Install the Plug-in(s) ........covviiiiininiiiiiiiiiiiiiiiiiiinnenans 4-3
OPEration. . . ...ttt i i i i e 44
o0 (o o7 44
Control Layout ...ttt e i ettt 4-5
Display of Acquisition Settings ............ ..ot 4-6
7242 Series Plug-in Front Panel Controls. . .................coooiiiat 4-8

TOC-2



Table of Contents

Index to Controls. .. ..ottt i 4-9
Vertical Controls . .. ......oviii i i 4-10
Timebase Controls. . ..........oooi i 4-12
Trigger Controls ... ...vutet ittt ettt ettt aiir e aaeaananennn 4-14
‘ VERTICAL Status ... .ovvveunveveeroonetenunennsennesanannsnnnnnnns 4-17
TIMEBASE Status . .. ....oiuutttinin ittt reiieeceenaanans 4-20
TRIGGER Statlls .. ....oviuuuttinereiiiniiateeeniiiieeeeannanens 4-25
Standard THger. . . .. ovtt i e e 4-27
Smart Trgger. . . .ot e 4-27
Single SOUMCE. . ..ottt e e 4-30
Pattern . ... i et it et e 4-34
State Qualified .......... .. e e 4-39
TimeQualified. .. ...........o it i i ittt 4-45
0 P 4-50
. PIUG-N SAUS ..\t ttttet ettt e e ettt e 4-51
7234 Plug-in Operator’s Manual 4-53
Installation. . . .....ovviint i e e e 4-55
Install the Plug-in(s) .. .....coiiiuuiiiiniiie ittt eineeanenas 4-55
OPEIation. . . .. ceot ittt ittt i i e 4-57
Probes . .. e e e e 4-57
Control Layout ... .....ooiuiiii ittt 4-58
Display of Acquisition Settings .............. .. ... i, 4-59
7234 Plug-in Front Panel Controls:. . . .. .......... ..o, 4-61
Vertical Controls . . ... oot vttt i i e 4-63
Timebase Controls. . .. .....oovininniiii it i 4-66
‘ Trigger Controls . .. ..ovute et in it inaiiieniiiineiaieiasnn, 4-67
VERTICAL Status . .. ....coinininen it ititinenaneeeneneuineaennns 4-71

TOC-3



Table of Contents

TIMEBASE StatUs . ..o vvvviiett ittt it i it it i, 4-74
TRIGGER Status .. ......uinuutiitt it iiiiiiiie i ineinnaenns 4-79
Standard Tri g Eer . . oo v vt ittt ettt e i e e e 4-81
Smart Trigger™ ..ttt i i e e 4-81
SIngle SOUICE. . .. ittt i i it e i e e e e 4-84
o277« 4-88
State Qualified ............. . i e 4-93
Time Qualified. .. ......oo vttt iiiieiir it 4-99
Plug-In StatUS .. ...ttt e 4-104
Appendix A A-1
Summary of Waveform Processing, Display, and Storage. .................. A-1
Appendix B B-1
RackmountInstallation ........... ...t iiiiiiiiiiiiii i, B-1
Appendix C C-1
ACCESSOTIES « .o v v vtee et et ee e ve tnennaneosneassoesoseseenensesseoss C-1
Appendix D - 7291 2GS/sec Adaptor D-1
Features . . ..o i ittt i i e e D-1
Calibration. . .. ..ottt ittt i e D-2
OPETALION . . . ... v ittt it e i e D4

Appendix E - 7200ARCLK Installation, Test and Cal Procedure E-1

TOC-4

HowtoUseThisManual .................coiiiiiiiiiiiiiiiiiiin, E-1
Installation. . ..ot E-3
Calibration. . .. .o vt tti it i e i e i e e E-5
) - PPN E-6



Table of Contents

Appendix F - 7200A-IF2 Installation & System Test Manual F-1

HowToUseThisManual......... ... ..ot F-1
Product Description. .. ... ..ot e F-1
Specifications ... ...ttt e i e F-3
. PC Utilities Operation and Description .............ooviiiiiiiiiiia ... F-3
PC Utility Software Installation . .............ccoiiiiiiiiiiaiia ... F-4
Utility Program Definition ........... .. ... i F-7
7200A-IF2 Installation Procedure. . ..., F-10

Appendiz G - 7200A Version 2.2.0, Keyboard and SCSI Support G-1

Keyboard SUpport . . . ...o.ovii i et e G-1
Additional Keyboard Support.............oooiiiiiiiiiii... e G-2
New Display Options . .........coiiiiiiiiiiiiieeiiriireereraannsnans G-3
SCSISEQUENCE ..ot vvnitt ittt s iiainiteeeriennnasassosnaeneas G-3
Software Installation Install-1
' 7200A Install / Archive Utility . . . ... ... oot 1
With the 7200A powered off: . .. ... ..ot e 1
7200A Installation of New Software................oiiiiiii i, 2
MS-DOS COPY .« vt tieettit it ittt ia it e 4
7200A Back Up/Restore Utility .........coiviiiiiiiiiiiinaiaiiaannn.. 5
7200A Back Up/Restore Utility . .......oooiiiniiiiiiiiiiiiaiannnaaan, 6
Setup Screen Selections. . .. .. ..ottt i e 6
2 vy o141 1= 7
Back Upand Restore Operation . .. .......oooviiieiiiiaiine e, 8
Progress Display . .......ooviiiiii i e e 9

TOC-5



Gener_al Information

Four manuals are included with the LeCroy 7200A Modular Oscilloscope System

B LeCroy 7200 Series Modular Oscilloscope System Operator's Manual explains
front-panel operation.

m LeCroy 7200 Seﬁes Modular Oscilloscope System Programmer’s Manua/
explatns programmmg protocol for controlling the 7200 Series from a host
computer Remote command descriptions for the 7200 Series and 7242/34 Series -

. plug-ins are:also lncluded :

m Getting Startedwith the LeCroy 7200 Modular Oscilloscope System and 7242/34
Series Plug-in Modulés helps a new user to quickly operate the instrument.

NEW = LéCrQy"7200 Series Technical Reference Manual, explaining the Pulse
Parameters for the 7200 Series Oscilloscope.

Note All Controls and Operation for the 7200 and 7200A Modular Oscilloscope
Mainframes are the same except for the following:

‘ Time of Flight processing functions p. 3-74
Persistence setup Screen p- 3-99
1.44 MByte Floppy Format p- 3-122
Trace Annotation Setup p. 3-123
Display Options Setup p. 3-125
Display Optioﬁs p3-128
Using. Thls Manual

This operater's manual contains installation and operating instructions for the 7200A
Modular Oscmosoope System:

Section l. Product Description Overviews the 7200A’s major features. It also contains a
* simple block diagram.
’ Section 2: _ipstallation -Describes the proper operating environment, setup pro-
I cedures, and plug-in installation.



Using This Manual

Section 3: Operation

Section 4: 7200 Series
Plug-in Operation

Introduces concepts which are fundamental to operating
the 7200A. Then, “Using Front Pane! Controls” details
manual operation. The remainder of the section explains
how to use setup screens to configure controls.

Explains the Operation and Control of all 7200 Series
Plug-in modules.




Warranty

LeCroy warrants operation under normal use for a period of two years from the date of ship-
ment. Replacement parts and repairs are warranted for 90 days. Accessory products not
manufactured by LeCroy are covered by the original equipment manufacturers’ warranties.
LeCroy provides software code error corrections at no charge.

USA

EAST

LeCroy Comoration

690 Chestnut Ridge Road

Chestnut Ridge, New York 10977-6449
TEL: (914) 578-6091

FAX: (914) 578-5999

FARWEST

LeCroy Comoration

5912 Stoneridge Mall Road, Suite 150
Pleasanton, California 94566

TEL: (415) 463-2600

FAX: (415) 463-9179

SOUTHWEST

LeCroy Corporation

14800 Central Avenue, S.E.
Albuquerque, New Mexico 87123
TEL: (505) 293-8100

FAX: (505) 293-9617

CANADA

LeCroy Canada Inc.
2751 Jacques Cartier est
Suite 200

Longueuil, PQ, J4N IL7
TEL:514.928.4707

FAX: 514.928.0969

EUROPE

WEST GERMANY

LeCroy GmbH

Postfach 10-37-67
Manheimer Str. 177
D-6900 Heidelberg

West Germany

TEL: 011.49.6221.831001
FAX: 011.49.6221.834655

FRANCE

LeCroy SARL

B.P.214

Avenue du Parana
F-91941 Les Ulis Cedex
France

TEL: 011.33.16.907.3897
FAX: 011.33.16.907.4042

SWITZERLAND

LeCroy SA

2, CheminPre-de-la-Fontaine
P.O. Box 341

CH-1217 Meyrin 1 Geneva,
Switzerland

TEL: 011.41.22.719.21.11

LeCroy SA
Bahnhofstrasse 18

CH - 5600 Lenzburg
Switzerland

TEL: 011.41.64.519.181
FAX:011.41.64.519.192

ENGLAND

LeCroy LTD

28 Blacklands Way
Abingdon Business Park
Abingdon, Oxon OX14 1DY
Great Britain

TEL: 011.44.23.553.31.14
FAX: 011.44.23.552.87.96

ITALY

LeCroy S.r.l.

Via Roccaporena 58
-00191 Roma

ltaly

TEL: 011.39.6.33.13.146
FAX: 011.39.6.327.92.21

LeCroy S.r.l.

Via Pinturricchio, 9

| - 20133 Milano

ltaly
TEL:011.39.220.47.082
FAX: 011.39.220.47.026

JAPAN

LeCroy OS

Esaka Sansho Bldg - 3rd Floor
16-3, 3-Chome

Tarumicho, Suita City

Osaka 564 Japan
TEL:011.816.330.0961

FAX: 011.816.330.8096

LeCroy TK

Zaiken Bidg 6th Floor
Sasazuka, Shibuya-ku
Tokyo 151 Japan

TEL: 011.813.3376-9400
FAX: 011.813.3376.9587

BENELUX

LeCroy BV

Waalreseweg 17

NL-5554 HA Valkenswaard
The Netherlands

TEL: 011.31.4902.8.9285
FAX: 011.31.4902.42628



Service Procedure

In exercising this warranty, LeCroy will repair or, at its option, replace any product returned
to the factory or an authorized service facility within the warranty period only if the warran-
tor's examination discloses that the product is defective due to workmanship or materials
and the defect has not been caused by misuse, neglect, accident, or abnormal conditions or
operations.

The purchaser is responsible for transportation and insurance charges. LeCroy will return all
in-warranty products with transportation prepaid.

This warranty is in lieu of all other warranties, express or implied, including but not limited to
any implied warranty of merchantability, fitness, or adequacy for any particular purpose or
use. LeCroy Corporation shall not be liable for any special, incidental, or consequential dam-
ages, whether in contract, or otherwise.

Product Assistance

LeCroy Corporation will gladly answer your questions. Write or call your regional field serv-
ice office (see next page) or Test & Measurement Division, 700 Chestnut Ridge Road, Chest-
nut Ridge, New York 10977-6499. TEL: (914) 425-2000, ext. 6011.

Maintenance Agreements

LeCroy offers a cholce of customer support services to meet your individual needs. Annual
software maintenance contracts, ensures your 7200A always features the latest processing
enhancements and extensions. Extended warranty maintenance agreements let you budget
maintenance costs after the initial warranty has expired. Other services such as installation,
training, calibration, enhancements and on-site repair are available through specific Supple-
mental Support Agreements. Contact your regional field service office for detalils:

Service Procedure

iv

Refer any servicing requiring removal of exterior enclosure panels to qualified LeCroy serv-
ice personnel. Be prepared to describe the problem in detail.

WARNING: Do not remove chassis paneils. Removing the
exterior covers exposes parts which could cause electric
shock.

If the product is under warranty, LeCroy will, at its option, repair or replace the 7200A at no
charge. For repairs after the warranty period, the customer must provide a Purchase Order



Service Procedure

Number before the service engineer can initiate repairs. The customer will be billed for the
parts, labor, and shipping.

Shipping Guidelines
First, attach a tag to the instrument which indicates:

. Purchase Order Number
Owner's name and complete address
The service required including detailed operational problems
Person to contact for confirmation (include phone number)

Ship the unit in its original packaging. If not possible, provide a 275 Ib. strength double wall
corrugated cardboard box with inside dimensions at least eight inches greater than the
instrument dimensions. The extra space will provide adequate room for cushioning.

Protect the finish by carefully wrapping the unit in polyethylene sheeting.

Place adequate dunnage or urethane foam in the container (approximately 4 inch depth) and
place the wrapped unit on it. Allow approximately four inches of space on all four sides and
the top of the unit.

Fasten the container with packaging tape and/or industrial staples. Address the container to
LeCroy’s service location and include your return address.



Safety Precautions

This manual describes how to maintain the LeCroy 7200 Series Precision Digital Oscilloscope. For ease of refer-
ence, this equipment is referred to as the 7200 Mainframe throughout this manual.

The general Safety precautions listed below must be followed during all phases of operation and service of the Le-
Croy 7200 Series Precision Digital Oscolloscope. These wamnings and other specific safety notices may be repeated
elsewhere in this manual. LeCroy Corporation assumes no liability for the operator who fails to comply with these

precautions.

AC POWER SOURCE

This product is designed to operate from an AC
power source that will supply not more than 250
volts rms, between the two supply conductors (line
and neutral), or between either supply conductor
and ground.

PROPER GROUNDING

The 7200A is a Safety Class 1 instrument. This
means that the instrument enclosure is connected
to protective earth ground through the three-conduc-
tor power supply cord, and properly grounded AC
power outlet. This protective grounding minimizes
shock hazard and is essential for safe opera-

tion. Any interruption of the protective earth connec-
tion will cause a potential shock hazard, as all
accessible conductive parts, (even knobs and con-
trols which may appear to be non-conductive) may
render an electric shock.

FUSES

To avoid fire hazard, use only fuses of the same
type, current rating, and voltage rating, as specifi-
cally called out in this manual.

DO NOT OPERATE IN AN EXPLOSIVE
ATMOSPHERE

Do not operate the 7200A in an atmosphere of ex-
plosive gases of flammable gases.

DO NOT REMOVE COVERS OR
PANELS

To avoid personal injury, the operator should not re-
move the protective covers, or attempt internal serv-
icing or adjustment of any kind. Refer this servicing
to qualified LeCroy service personnel. Do not oper-
ate this instrument with any protective panels or cov-
ers removed.

DEFINITION OF TERMS

In Manuais: CAUTION statement, signifies condi-
tions or practices which may result in damage to
EQUIPMENT or PROPERTY. This differs from the

WARNING statement, which signifies a condition or
pratice which could result in PERSONAL INJURY or
LOSS OF LIFE.

When these terms are encountered in the text, the
reader should not proceed further until the specific
notice is fully understood.

On Equipment: CAUTION statement, indicates a
personal injury hazard which is not immediately ac-
cessible to the person reading the marking. it may
also signify a hazard to the equipment or property.

DANGER statement, signifies a personal
injury hazard which is immediately acces-
sible to the person reading the marking.

SAFETY SYMBOLS

As marked on equipment:

, DANGER - Hazardous voltages

@ Protective ground (earth) terminal

/_\ ATTENTION - refer to the manual



Section 1: Product DescriEtion

The LeCroy 7200A Precision Digital Oscilloscope offers high accuracy waveform measure-
ment and analysis with full IEEE-488 (GPIB) and RS-232-C support. Using different plug-ins,
you can customize waveform acquisition parameters to match a specific application. These
parameters include sample rate, resolution, bandwidth, triggering, waveform memory, and
number of channels.

Key Features of the 7200A Precision Digital Oscilloscope
Modular Digitizing Plug-in

m 1 or 2 plug-ins per 7200A mainframe, with independent or slaved timebase and
trigger.

Display
® High resolution color display.
m Up to 8 traces, simultaneously displayed.
m Vertical and horizontal expand and position for all traces.

m Hardcopy to plotters, dot matrix printers, laser printers and floppy disk
(compatible with desktop publishing systems).

Manual, Remote, and Automatic Control
® Familiar analog controls for timebase, sensitivity, offset, etc.
m On-line HELP for all controls.

m Autosetup to set the trigger, gain, offset, and timebase to display a repetitive input
signal.

m Full remote control from IEEE-488 (conforming to IEEE-488.2) and RS-232-C.
m Program mode for automated measurement sequences and test applications.
Waveform Measurements

W 14 basic waveform parameters on any trace.

® Up to 20 waveform parameters (choose from more than 70) on any combination
of 8 traces.

m Any parameter on any trace available from remote control or Program mode.
m Simple vertical and horizontal measurements using cursors.
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ESD Precaution

The 7200 Mainframe contains electrostatic discharge (ESD) sensitive devices. For this rea-
son, it is necessary to work on the 7200 Mainframe in an environment that minimizes expo-
sure of the circuit board assemblies and components to conditions that couid be

destructive. Servicing of the 7200 Mainframe and its ancillary devices requires an awareness
of the potentially destructive effects of ESD. Depending upon the relative humidity of the
maintenance shop, seemingly simple and unrealted acts such as walking across vinyl floor
or picking up an ordinary polyethylene bag from a workbench can generate thousands of
volts of elactricity. If proper grounding practices are not used, accidental contact with one of
the CMOS devices on a circuit can result in its destruction.

The maintenance shop must be free of sources of static electricity. This means that neither
the 7200 mainframe nor any of its acillary devices should be disassembled on a work sur-
face of melamine or finished wood unless a properly grounded electrostatic mat is under-
neath.

A work chair padded with urethane foan can generate 18 thousand volts of static electricity if
humidity is low. Chairs of finished wood, vinyl, and fiberglass should not be used and metal
work chairs may be used only if properly grounded.

Personell should not wear common clean room smocks, non-conductive shoes, or garments
made of any material other than virgin cotton.

Common plastic bags, wraps, envelopes, bubble pack, foam, trays, tote boxes, vials, and
parts bins should not be in the shop. All board assemblies should be placed in ESD-protec-
tive bags immediatiey upon removal and all new boards should not be removed from their
ESD-protective bags until immediaitely before installation.

In addition, common spray cleaners, solder suckers, and soldering irons should not be
used. Brushes with synthetic bristles should not be used for solvent cleaning, e.g., removal
of rosin residue from circuit board assemblies.

Heat guns and blowers are potential sources of static electricity and all cleaning and drying
operations are potential sources as well.

increased ESD awareness has four major effects:
@ All electronic components are assumed to be ESD-sensitive

® Sensitive components are not touched uniess a properly grounded wrist strap is
worn

W Sensitive components are transported, stored, and handled only in ESD-free
environments

m ESD-sensitive components are tested only in a static-free environment



As a general approach to servicing the 7200 Mainframe and its ancillary devices, do the fol-
lowing:

1. Disconnect power from the 7200 Mainframe except when required for voltage checks and
adjustments.

2. Be sure the multimeter is properly grounded before checking power supply output levels.

3. Wear a properly grounded wrisy strap or touch the properly grounded 7200 Mainframe

before removing any board, the hard disk drive, or the floppy drive.
4, Wear a properly grounded wrist strap to remove any board from a plug-in

Ground the ESD-protective package containing replacement devices before opening to
dissipate its static charge.

6. Remove ESD-sensitive devices from their packaging immediately before installation. Avoid
touching other parts, connections, and circuitry.

7. Use only anti-static spray for troubleshooting.



Plug-in Module Installation and Removal

Installation
CAUTION: Plug-in modules should not be installed with 7200 Mainframe power on.

To install a plug-in module, use the following procedure:

a.) Align groove on bottom of plug-in module (Figure 1) with guide on bottom of plug-in

compartment of 7200 mainframe.
b.) Slide plug-in module into compartment until latched in place.
Removal

CAUTION: Plug-in modules should not be removes with 7200 Mainframe power on.
To remove a plug-in module, use the following procedure:

a.) At bottom front of plug-in module, pull latch to release, then slide out of compartment

Figure 1 ‘



Waveform Processing

B Extensive processing possible for each of 8 traces including addition, subtraction,
multiplication, division, differentiation, integration, smoothing, averaging, FFT,
square, square-root, log, histograming, trending, etc.

@ Engineering units used for ail processing.
Data Storage and Portability
m Ms-DOS® compatible 3.5" floppy for waveform storage and portability.
®@ 8 non-volatile memories available for individual waveform storage.
@ Store and recall front-panel setups to internal or fioppy disk.
B Optional external hard drive available for increased security

Software Support

B Updates via floppy disk.
@ Future plug-in drivers supplied on floppy disk without firmware updates.

The LeCroy 7200A Precision Digital Oscilloscope provides high accuracy waveform meas-
urement, analysis, and built-in mass storage with full IEEE-488 (GPIB) and RS-232-C sup-
port. Its modular architecture accepts plug-ins with integral digitizers and recording
memories.

Different plug-ins allow you to customize acquisition parameters, such as sample rate, band-
width, and number of channels, to match specific applications. Because each plug-in con-
tains its own digitizing circuitry, you can add channels without losing performance. The
system is truly integrated, permitting cable-free synchronization of timebases and triggers
between plug-ins.

The 7200A can perform extensive waveform processing and measurements, sither manu-
ally, automatically, or under remote control. Waveform processing includes addition, subtrac-
tion, muitiplication, division, differentiation, integration, smoothing, averaging, FFT, square,
square-root, log,histogram, trend, etc.

Using custom digital signal processing circuitry, the 7200A rapidly analyzes large waveforms
to produce accurate waveform parameters based on the IEEE standard for pulse charac-
terization. A comprehensive set of automatic waveform parameters is provided. Custom pa-
rameters can be added (contact LeCroy).

A built-in hard disk and 3.5* MS-DOS® floppy disk drive provide mass storage and data port-
ability. Waveforms, front-panel setups, and user Programs can be stored on either disk. In
Record Traces mode, thousands of waveforms can be stored at high speed to the hard disk
for later recall, analysis, or processing. The hard disk also contains the operating system and




the comprehensive on-line HELP manual. The Ms-DOS® floppy disk provides convenient
data portability and long-term storage. Software upgrades and new plug-in drivers are han-
dled economically by using floppies rather than by changing firmware.

The 7200A supports a wide variety of hardcopy devices, using GPIB, RS-232-C, and parallel
(Centronics®) communication standards. It also supports HPGL output to floppy for integrat-
ing graphic output with a desktop publishing system.

Another powerful feature of the 7200A is its ability to execute user programs, making it ide-
ally suited for automated test applications. Programs are closely tied to the 7200A’s remote
control syntax with simple control-flow structures. The “Learn” mode records a sequence of
front-panel keystrokes as a program, providing the basis for automating measurements. Off-
line editing on a PC can produce more powerful programs involving looping and decision
making for sophisticated automatic tests.

The 7200A’s extensive waveform processing and measurement capabilities, coupled with de-
cision making, make it a complete stand-alone automatic test system for producing answers,
not just data.
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Block Diagram

digital bus analog bus

1-4

The Central Processor co-ordinates the activities of the other units. Commands are received

from the front-panel subsystem, which constantly monitors all the front-panei keys and

knobs, or from a host computer. Alternately, the Central Processor can execute a previously

saved sequence of commands, interpreting and directing them to the appropriate subsystem ‘
to perform tasks. All control settings are saved in non-volatile memory. The front panel con-

trol setup can also be saved on the internal disk or the floppy diskette.

The Central Processor also oversees data acquisition. The Master Timebase Reference syn-
chronizes data acquisition between plug-ins. When acquisition completes, the Central Proc-
essor receives the data and performs any requested waveform processing and automatic
measurements. Some processing can also be done in the plug-in itself. The resuits can be
sent to the display, floppy diskette, and the I/O port. If Record Traces is enabled, the data
can also be stored on the internal disk for later review.

Floppy Disk

Hard Disk .
IEEE-488

- [RS-232-C | Printers and
o Remote Control

RE:EE:EANSCEE B . External Reference INJOUT

%7,

Analog Inputs
External Sample Clock

Analog Inputs
External Sample Clock

Trigger IN/OUT .

Figure 1.1: 7200A Block Diagram



Section 2: Installation

The 7200A runs over the full line voltage range of 90 Volt to 250 Volt AC rms and source fre-
‘ quencies of 47 to 63 Hertz.

The 7200A is shipped with the fuse drawer and fuses most common to its destination al-
ready installed in the line cord connector (rear panel).

Attach Line Cord

The AC input receptacle (CEE-22 style) located in the line cord connector (rear panel) has
three recessed male pins which accept the detachable line cord. To obtain an AC line cord
other than the one supplied, please contact the factory.

Operate in Proper Environment

WARNING: To avoid explosion, do not operate the 7200A in an
atmosphere of explosive gases.

To ensure proper operation and long instrument life, the 7200A should be operated within
the following environmental conditions:

Temperature

Ambient air temperatures between 0° to +40° C. Storage temperatures can range between
—40to +75 C.

Ventilation

The Model 7200A is cooled by air drawn from the bottom front and exhausted through the
rear. Operate the instrument on a hard flat surface, or carpeting of very low pile. Allow at
least one half inch clearance under the bottom and 2" behind the rear fans and along the
side panels.

Grounding

Ensure a good ground. The Model 7200A is a Safety Class 1 instrument. Its exposed metal
chassis is directly connected to earth via the power supply cord.
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Setting the GPIB Address

WARNING: To avoid possible shock hazard, ground the 7200A
chassis by connecting the power supply cord to an earth grounded
AC power receptacle. Do not make any connections to the
instrument’s input or output terminals until the 7200A is properly
grounded.

Apply Power .

CAUTION: Use correct power source. The Model 7200A is
designed to operate from a single-phase power source. The voltage
to ground (earth) from either pole of the power source must not
exceed the maximum rated operating voltage, 250 Volts AC rms.

To supply power to the 7200A, set its rear panel ON/OFF switch to the ON (1) position.

Selecting the Computer Port

CAUTION: Bsfore connecting extemal equipment to the 7200A, set
its front panel power switch to the OFF (O) position.

The 7200A provides three interfaces: the General Purpose Interface Bus (GPIB), an RS-232-

C Serial Port, and a Centronics Port. The GPIB and RS-232-C ports can be used to connect

the 7200A to a host computer or to connect to a printer or plotter for hardcopy output. The

Centronics port is used for hardcopy output only. The advantage of GPIB is high transmis- '
sion rates. The advantage of RS-232-C is that it is a lower cost interface which can generally

be used over longer distances. If the 7200A will be used in conjunction with a host computer,

set the “Remote Control from” field in the Communications screen to either GPIB or RS232.

CAUTION: If the same port is selected for both Remote Control
and Hardcopy, when the hardcopy key is pressed, no plot is
produced and only the User Request (URQ) bit in the Standard
Event Status register (*ESR) is set. This is so the Remote
Controller can synchronously initiate the hardcopy remotely once all
the connected devices are properly set up. If a Remote Controller
is not used, then the “Remote Control from” field in the
Communications Setup screen must be set to a port that is different
from the Hardcopy Port in order to enable the hardcopy key.

Setting the GPIB Address

The GPIB address is set in the Communications Setup screen. From the Main Screen, press
the Configure System softkey to display the Configure System setup screen. Then press the ‘
Communication Setup softkey to display the Communications Setup screen. Move the box
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GPIB Host and Hardcopy Operation

onto the “Remote Contol from” field and select GPIB. Then move the box onto the “GPIB Ad-
dress” field and select an address from 0 to 30. Note that these controls are preserved in bat-
tery backed up memory and are NOT reset by pressing the Default Settings softkey.

GPIB Host and Hardcopy Operation

The 7200A can communicate across GPIB as a talker or a listener with a remote host con-
troller to receive remote commands/queries and send responses. Alternately, it can operate
over GPIB with a controller as a Talk Only device. The use of each of these modes is de-
scribed below.

Remote Control Operation over GPIB

The 7200A enters Talk/Listen mode when the “Remote Control from” field in the Communica-
tions Setup screen is set to GPIB. In this mode, the 7200A can both receive commands and
setups from the remote host computer and send data and measurement results.

Plotting/Printing over GPIB with a Controller

If the HARDCOPY command is sent to the 7200A when in this mode, the 7200A will wait to
be addressed to talk before sending the hardcopy data. The host computer then has three
options in generating the hardcopy:
1) The host computer may read the data into internal memory
and then send the data to a printer/plotter. This is exactly the
same as reading a query response.

2) The host computer may send the “HARDCOPY” remote com-
mand and then address the printer/plotter to listen and the
7200A to talk and read the data from the 7200A. As the data is
read into the computer’s internal memory, it is also printed/plot-
ted to the printer/plotter which is a Listener.

3) The host computer may send the “‘HARDCOPY” remote com-
mand and then address the printer/plotter to listen, the 7200A to
talk, and the controlier to go into stand-by mode waiting for EOI.
Altematively, the Data Processing Status Register (DPR) could
be programmed to issue an SRQ when hardcopy is complete so
that the host computer can perform other tasks while the hard-
copy is performed.

if the local HARDCOPY key is pressed when both the Remote
Control port and the Hardcopy port are set to GPIB, then a hard-
copy is not generated. This is so the hardcopy data does not dis-
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GPIB Host and Hardcopy Operation

rupt controller activity on the GPIB bus. Instead, pressing the
HARDCOPY key sets the User Request (URQ) bit in the Stand-
ard Event Status register (*ESR). The Remote Controller can
monitor this bit and when it is set, it can initiate the hardcopy re-
motely in one of the three ways discussed previously.

Printing /Plotting over GPIB without a Controller .

To output hardcopy data over GPIB, the “Hardcopy Port” field in the Hardcopy screen must
be set to GPIB and the Remote Control port must be RS-232-C. Talk Only is a special GPIB
mode where there is no controller allowed on the bus; the 7200A is the only talker and all
connected devices must be listeners (ie., printers/plotters must be in Listen Only mode).
Note: Since some printers/plotters do not properly enter Listen Only mode,
the 7200A will address the device at address 30 to listen before sending the
hardcopy data. If your GPIB printer/plotter does not work with the 7200A, set
its GPIB address to 30 and the 7200A will force it to listen.



GPIB Interconnection

The devices on the GPIB network can be connected in any combination of star or linear ar-
rangements. Standard IEEE 488.2 cables must be used to connect all the devices and total
length must not exceed 20 meters. Attach the 7200A’s rear panel connector to the network
using the cable provided with the 7200A.

The devices must conform to these rules:
B At least half of the devices on the network must be turned on.
m One network can connect no more than 15 devices (including the controller).

& One device must be connected for every two meters of cable, assuming one
device represents one standard device load. The 7200A’'s GPIB connector is
located on its rear panel.

@ Each device must have a unique bus address.

STAR CONFIGURATION  LINEAR CONFIGURATION

Figure 2.1: Examples of GPIB Network Arrangements
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GPIB Host and Hardcopy Operation

Connect the Printer / Plotter

When operating in Talker Only mode, set the GPIB printer/plotter to Listen Only, and the
7200A to Talk only.

Figure 2.2: Talk Only mode GPIB output

When operating in Talk/Listen mode, a GPIB controller is required. The controller directs the
7200A to output data to the printer or plotter.

Figure 2.3: Talk/Listen mode GPIB output




RS-232-C Configuration
Setup the Serial Port

The 7200A contains a 9-pin, male RS-232-C connector for serial communication with a
printer, terminal, or computer. To connect an RS-232-C line to the 7200A, use a female DB9-
D connector. If the computer has a DB25-D connector, use a DB9-D to DB25-D cable adapt-
er. It is recommended that you use CTS and RTS handshaking which guarantees that data
passed between a remote computer and the 7200A will not overrun the 7200A or the com-
puter's RS-232-C buffer.

Select the desired settings for the interface using the Communications Setup screen:

1. From the Main Screen, press the Configure System softkey to display the Configure
System setup screen.

2. Then press the Communication Setup softkey to display the Communications Setup
screen. (See Communications Setup, p. 3-131, for details.)

RS-232-C Host Interconnection

Although the RS-232-C standard defines signal lines and electrical characteristics, it does
not define mechanical characteristics. The 7200A RS-232-C output port is configured as an
RS-232-C “Data Terminal Equipment” so that data is sent from pin 2 and received on pin 3.
For remote operation, the RS-232-C port must be connected to a computer terminal.

The following diagrams are used for various host drivers.

Figure 2.4: RS-232-C Connection to an IBM-PC Host



DB9 to DB25 Wiring
This wiring configuration is used for IBM-PCs and compatibles with DB25-D connectors
configured as Data Terminal Equipment. Note that for XON-XOFF communication protocol,
only pins 2, 3, and 5 on the DB9-D connector are needed. Also, commercially available DB9-
to-DB25 adapter cables for the IBM-PC swap pins 2 and 3 and pins 7 and 8.

DB9 to DB9 Wiring
For IBM PC-AT types with DBS-D connectors configured as Data Terminal Equipment.




DTE to DCE Wiring

For non-1BM types with DB9-D connectors configured as Data Communications Equipment.
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RS-232-C Configuration

RS-232-C Interconnections for Hardcopy

When connecting an RS-232-C serial printer/plotter to the 7200A, the printer/plotter configu-
ration must match the 7200A RS-232-C port settings. To modify the 7200A’s settings, use
the Communications Setup screen (see page 3-131).

RS-232-C Connection

“Data Terminal Equipment”

“Data Terminal Equpment”
(7200A)

Figure 2.5: RS-232-C Connection to an RS-232-C
Serial Plotter

DBS to DB25 Wiring ‘

NOTE: The 7200A RS-232-C interface is a DB9-D connector. Use
an adapter cable to connect to an RS-232-C DB25-D connector.
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RS-232-C Configuration

Parallel-Centronics Wiring

The 7200A uses a standard DB25-D female connector as the Centronics parallel output port.
An adaptor cable is required to adapt the 7200A DB25-D connector to the standard 36-pin
bail lock connector used on most Centronics printers.

7200A Printer

Figure 2.6: Output to Centronics type Printer/Plotter

2-11



Install the Plug-in(s)

The plug-in manual contains instructions for operating the front panel controls. Plug-in func-
tions controlled by the 7200A mainframe front panel are detailed in Section 3 of this manual.

CAUTION: Do not install or remove a plug-in while the 7200A
mainframe Is powered on. ‘

To install, align the plug-in’s bottom grooves with the guides at the bottom of the main-
frame’s plug-in compartment. Next, slide in the plug-in until it latches into place. Move the
latch on the 7200 Series plug-in until it is flush with the plug-in body. Remove the plug-in by
pulling out its latch and sliding it out.

Figure 2.7: Plug-in Installation
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Section 3: Operation

Section 3 first introduces concepts which are fundamental to operating the 7200A. Next, “Us-
ing Front Panel Controls” details manual operation. The remainder of the section explains
how to use the setup screens to configure controls.

Overview

Controls
The 7200A’s controls are keys, softkeys, and knobs.
Keys have front panel labels (upper case) which identify their functions.

Softkeys have screen labels (initial capitals) which identify their functions. The softkeys are
arranged vertically to the left and right of the screen. Softkey labels change to suit specific
operations.

and inner knobs beneath the center of the screen. Labels on the screen indicate their current

All knobs have front panel labels (upper case) which identify their functions except the outer
. functions. See Figure 3.1:

The label above the left arrow The label above the right arrow
indicates the outer (detented) indicates the inner (continuous)
knob's current function. knob’s current function.

' Figure 3.1: Outer and Inner knobs beneath center
of screen
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Overview

Plug-ins

7200 series plug-ins are complete waveform digitizers which install in the 7200A mainframe.
The mainframe displays their waveforms. Each plug-in contains its own timebase, memory,
and trigger capabilities. Alternatively, the 7200A allows you to lock the timebase and/or trig-
ger sections of all the plug-ins.

Different plug-in types may have different numbers of channels. Data from each acquisition
channel is labelled according to the position of the plug-in used to acquire the data, and the
position of the input connector on the plug-in's front panel.

The plug-in slot in the mainframe closest to the screen is slot A. Slot B is located to the right
of A. For any plug-in occupying slot A, the uppermost left connector is channel A1. The next
lower connector is channel A2, and so on.
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Figure 3.2: Plug-in slots and channel identification
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The 7200A has 8 internal non-volatile memories, designated M1...M8, available for individual
waveform storage.

Traces

Displayed waveforms are called traces. The 7200A has 8 traces, designated T1...T8. Each
trace can represent unprocessed acquired data from any channel, or can be the result of
processing channel data, other traces, or waveforms stored in memories. Each trace is de-
fined by a mathematical equation called the trace equation which specifies the source(s) of
data and the processing, if any, performed on the data. See page 3-56, “Setting Up Traces
and Processing Functions,” for more details.



Main Screen

Overview

The Main Screen is used for routine signal acquisition, display, and analysis. From 1 to 8
traces can be displayed at once on 1, 2, 4, or 8 grids. Each trace can be vertically and hori-
zontally expanded and repositioned.

The Main Screen contains grid(s), text areas, and symbols. The text areas indicate prompts
and responses, current acquisition parameters, measurement results, and status messages:

‘ Display Area

Display from one
to eight grids.

Trigger

Indicator Areas™—

For acquisition
chamnels, arrows
indicate trigger level
and time.

Record
Traces

System Message

Area

Indicates the plug-in knob set-

tings and system messages.
Also presents instructions af-

ter certain keys are used.

l

Trace Label

Area

/ May indicate trace
labels, horizontal

and vertical scale

factors, cursor

measurements,

Learn
Program

Turn On

XY Disploy R4+t

Ee NETEE A

Turn On

b
-

IWETE AW
HHH

faaads
L i

Persistence
Configure I

System l E

.

urn On

sweep or segment
number. A rectan-
gle around one of
these fields
indicates the Se-
lected Trace.

View Port Area

l/ The View Port symbol
has a box and a stylized
waveform. The stylized
waveform indicates the
ADC range (height) and
memory length (width)

' ulti Zoom
J

Figure 3.3: Main Screen Display Layout

of the Selected Trace.
The box shows the
position and expansion
of the trace relative to
the grid.
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Overview

Cursors

Cursors indicate either individual points or sections of the waveform being measured. The

7200A's cursor symbols are broken horizontal and vertical lines, arrows, and the crosshair.

Cursors are used to make six types of measurements: Basic Parameters, Extended Parame-

ters, Marker, Horizontal, Vertical Relative, and Vertical Absolute. Summary of Measurement

Types, page 3-39, provides an overview of the measurement types and cursors. For more '
details, see CURSOR MEASUREMENTS, page 3-22.

When Cursor Measurements are being made, the label for the outer knob is Select Cursor.
Rotating it will cycle through the different cursors, each click selecting a cursor(s) to be
moved. The label for the inner knob is Move plus the cursor icon which was selected using
the Select Cursor knob. The cursor icon matches the cursor(s) being displayed on the
trace(s). Rotating the inner knob will move the cursor(s).

o ole oh

Select Cursor Move | .
8

Figure 3.4: Select Cursor and Move (icon) knobs

Setup Screens

Setup Screens use softkeys and selection fields to adjust control actions. Softkeys are ar-
ranged vertically to the left and right of the screen. Their labels, appearing near them on the
screen, change to match their current functions. Selection fields contain labels and their cur-
rent configuration selections.The 7200A’s Setup Screens are:

Trace Setup Waveform Storage Setup Configure System

Extended Parameter Setup Waveform Recall Setup Program Setup

Hardcopy Setup Disk Utilities Panel Settings

Acquisition Setup Multi Zoom Setup Persistence Setup

Display Options Setup Time & Date Setup Display setup .
Communications Setup System Log



Overview

To display the setup screen for a control, press the MODIFY key (beneath the lower right cor-
ner of the screen) and then press or turn the control.

NOTE: Adjusting a knob or pressing a key after pressing MODIFY will
not affect its setting. If you press a key which does not have a setup
screen, the System Message Area will display an appropriate message.

For example, display the HARDCOPY SETUP screen by pressing MODIFY and then HARD-
COPY. The major functional areas contained in the following example Hardcopy Setup
screen are similar for all 7200A setup screens.

Selection fields contain identifying labels and
associated values or selections. Only highlighted se-
lactions can be modified using the setup screen.

~ N
HARDCOPY SETUP
—_——————— Port..... FLOPPY
Label indicates Devioce name...... PP;‘?OA
the softkey's Nomoor st bans T 8 Abox on a high-
current action. ’F;an Spggd ........ m_ll_.o lighted choice
r olze....... i
Some setup —_—  PIoE AreaLlllll 625 x 448 mm? indicates that it is
screens also USe a—t—s Insert Size of Gric(l Square (mm) 3060 b selected for modi-
softkeys on the Character X Position (mm)......... . fication.
rightside ofthe —L pelete Y Position (mm)......... 0.0
screen. Character
~————————— Comment: Boxed Items Con Be Cha\g@ The Options List
Cancels all modi- File Name: FIG3S A con'talns available
fications, : choices for the se-
restores the b lected field. The
original setup, S — 5 current selection is
and displays the s C(Luc:\cel e in the center of the
Main Screen. noes £ list. When more
9 choices are avalil-
Ret M
Saves the ewern Box /) ablethan canbe
changes and displayed in the
displays the L@._j list, 3 dots are
Main Screen. shown.
Rotate the Move Box knob to select a field orr @ Rotate the Modify Value knob to change the se-
the Setup Screen for modification. Each lection in the center of the Options List. The new
“click” of Move Box will select a different field. choice will also replace the previous

selection in the box on the field.

Figure 3.5: Example HARDCOPY SETUP screen
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Overview

On-line HELP

On-line HELP contains information on the 7200A’s keys, softkeys, knobs, and various other
topics. Pressing the HELP key (above the floppy diskette drive at top of front panel) disables
ali control functions. The front panel keys and knobs can then be used to access the on-line

36

HELP.

To display an explanation of any mainframe or plug-in control, press the HELP key and then
press the key or turn the knob of interest.

For example, to obtain an explanation of HARDCOPY press HELP and then HARDCOPY.
The screen will display the HARDCOPY section of the on-line manual. Once a section of the
on-line manual is displayed, pressing another key or turning a different knob will retrieve its
section of the on-line manual.

Hardcopy Setup
The Hordoopy key allows you to obtain a
copy of the 7200A‘s screen on a printer,
plotter or Floppy disk. Generating the oopy
does not affect the operation of the LeCroy
7200A Precision Oscilloscope. The hardcopy can
be aborted at anytime during the plot by
pressing the button ogain.
_ The Hardcopy Setup lets you change different
Table of parameters of the Hordcopy. To configure
Contents these Features, press MODIFY ond then
HAROCOPY. You will then be allowed to
P chonge the Following paramaters:
ort
Specifies which port (GPIB, RS232,
The Retum Centronios, or Floppy) is used os the cutput
softkey must of the hardoopy. If the Hardoopy PORT is
be pressed to the same os the Remote Control From field
exit HELP and in the Communication Setup screen, then the
an local Hardoopy key is disabled and pressing it
restore func- sets the User Request bit (URQ) in the
tionality to the
front panel con-
trols.
Return Naxt. Topic Next Line /
Rotate the Next Topic knob to move for- Rotate the Next Line knob to
ward or backward by topic. Each “click” of scroll forward or backward.

Next Topic will select a different topic.

Figure 3.6: HARDCOPY HELP screen



1‘30“_";1"_-2992 7200A Precision Digital Oscilloscope LeCro%
Hardcopy Setup
The Hardcopy key allows you to obtain a
copy of the /200A’s screen on a printer,
plotter or Floppy disk. Generating the copy
H does not affect the operation of the LeCroy
Pressmg the 7200A Precision Oscilloscope. The hardcopy can
Table of Contents be aborted at anytime during the plot by
pressing the HARDCOPY button again.
SOftkey will cause the B ST The Hur'dcogy Setup lets you change different
able of parameters of the Hardcopy. To configure
7200A to display the Contents bhsse Feub$r‘es. Erl'ass I‘Dgéﬂlimd dtgen
<li . You will then allowed to
on-line HELP Table of change the Following parometers:
Port
Contents. Specifies which port (GPIB, RS232,
Centronics, or Floppy) is used as the output
of the hardcopy. If the Hardcopy PORT is
the same as the Remote Control from field
in the Communication Setup screen, then the
local Hardcopy key is disabled and pressing it
sets the User Request bit (URQ) in the
\\¥ Return N . P
ext Topic Next Line /
Once the Table of Figure 3.7: HELP Table of Contents Softkey
Contents is displayed,
rotate the Next Line
knob to select a topic
by moving itinto the 28-Apr-92 7200A Precision Digital Oscilloscope
10:35:31 LeCroy

box. In the example,
General Control

Philosophy is selected. e ——-

Press the Read Topic
softkey to display the
HELP information on
the selected topic
displayed.

——l

Read Topic

Press the Return softkey

to exit on-line HELP and ™=

K Return

Using Setup Screens
Using Edit Text
Using Edit Arguments
Software Options
Displaying Traces
Identifying Channels
Front Panel Controls
Using the On-line Help Marwal
Auto Setup

Racord Traces

Replay Traces
Trigger Mode keys
Grids

Display Options
Vertical Position
Vertical Expand
Vertical Reset
Horizontal Position
Horizontal Expand
Horizontal Reset

Next Topic Next Line

display the Main Screen.

Figure 3.8: HELP Table of Contents screen



Using Front Panel Controls

The front panel controls capture the data and manipulate the display. The following summary

precedes the details of manual operation: .
Record Traces softkey  Trace keys turn traces on/off and select them for expansion  AuTO SETUP automatically
automatically stores each and repositioning. Press MODIFY and then a trace key to acquires and displays a re-
waveform as it is ac- configure the trace to perform waveform processing (math,  petitive input signal.
quired. FFT, average, etc.) on acquired data, other traces, or

Program softkey
enables the
7200A to learn a
sequence of key

memories.

LeCroy 7200A

HELP Pro-
vides on-line
answers to
operational
questions.

presses and
kncb changes. Select from
Tum On XY Dis- elther Single,

play

Tum On Persist-

Accesses infre-
quently used
functions to

Store and Recall
Panel Settings,
configure /O

Turn On
XY Display

_ Tuen On

Configure
Systew

Auto, Normal,
or Sequence
trigger modes
for all input
channels.
Trigger condi-
tions may be
independently
selected on
each plug-in.

Turn on Multi

Ports, System

Clock, Inter-mod- Zoom

ule Trigger/

Timebase, Cali- Store and Re-
bration, Screen call waveforms
Intensity, and from MS-DOS
Default formatted
Settings. diskettes.
Outputs to color Select number Tum on and choose EXPAND/POSITION knobs al- Provides access to
plotters, graphics of grids to be measurement type low you to expand and move the setup screens

and laser printers,  displayed. (waveform parameters  any trace vertically and hori- ~ which configure the

and fioppy disk.
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Figure 3.9: Mainframe Front Panel Control Summary

and vertical and horizon- zontally for examining details. actions of front
panel controls.



7200A Mainframe Front Panel lllustration
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7200A Mainframe Front Panel Index to Controls

Record Traces softkey on the Main Screen, 3-46. Function will change. See Setup Screens.

Softkey function will change. See “Waveform Storage”, 3-47, and setup screens.

Learn Program softkey on the Main Screen, 3-49. Function will change. See setup screens.

Softkey function will change. See “Waveform Storage”, 3-49, and setup screens. .
Tum on XY Display softkey on the Main Screen, 3-40. Function will change. See setup screens.

Tum on Persistence softkey on the Main Screen, 3-44. Function will change. See setup screens.

Configure System softkey on the Main Screen, 3-53. Function will change. See setup screens.

Softkey function will change. See setup screens.

9 Softkey function will change. See setup screens.

10 Softkey function will change. See setup screens.

a1 30 29 28

LeCroy 7200A 5% Veciioscons

ONOOOE WN =

32 @ 27 1 HARDCOPY key, 3-51, 3-103
I 2 a3 I ®: 12 PROBE CALIBRATOR lug.
l_ 13 GRIDS key, 3-39
‘l_— 3 34 ®: 14  GROUND LUG.
® 4 as l ® - 15 CURSOR MEASUREMENTS
——I 16 As Select Cursor knob, 3-4. As Move Box knob, 3-5. As Next Topic knob, 3-6. See setup screens.
‘l_— S 36 ®s 17  As Move Cursor knob, 3-4. As Modify Value knob, 3-5. As Next Line knob, 3-6.See setup screens.
6 a7 ® s 18 Vertical RESET key, 3-17.
19  Vertical EXPAND knob, 3-17.
4"— 7 38 o 20  Vertical POSITION knob, 3-16. ‘
8 39 | ®: 21 Horizontal RESET key, 3-20. .
—1 s 22 Horizontal EXPAND knob, 3-18. :
i i 40 ] ® 23 Horizontal POSITION knob, 3-17.
10 41 PY 24  MODIFY key, 3-11
25 STORE key, 3-50, 3-112.
%J 26  RECALL key, 3-50, 3-115.
F— . t_@___t :)-.-,-n 27 MS-DOS compatible 3.5" floppy diskette drive.
g ot 28 Lower TRIGGER MODE key, 3-12.
- ourmon 29 Upper TRIGGER MODE key, 3-12.
0 O+ e ® ® 30  HELP key, 3-6
/ t t / 1 f 31 AUTO SETUP key, 3-11.
_\_ 32 - 39 TRACE keys, 3-15.
40 Clear Display softkey on the Main Screen, 3-22. Function will change. See setup screens.
11 12 13 14 15 16 17 18 1 9 2021 22 23 24 25 26 41 Turm On Multi Zoom softkey on the Main Screen, 3-20. Function will change. See setup screens.

Figure 3.10: 7200A Front Panel Controls
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Following are descriptions of the mainframe front panel controls. The number in parentheses
locates the control on the 7200A front panel drawing (Figure 3.10, page 3-10).

MODIFY (24)

MODIFY

The MODIFY key (beneath the lower right corner of the screen)
provides access to the 7200A’s setup screens. When MODIFY is
pressed, PRESS KEY TO MODIFY ITS SETTINGS is displayed
in the System Message Area. Pressing a key or turning a knob
will then cause the control’s setup screen to appear. Modifying
the selection fields on the setup screen will change the control’s
actions.

For example, pressing MODIFY and then HARDCOPY will
cause the 7200A to display the HARDCOPY SETUP screen.
Modifying the HARDCOPY SETUP selection fields will change
the HARDCOPY key'’s actions.

NOTE: If you press MODIFY and then select a control
which does not have a setup screen, the System Mes-
sage Area will display NO SETUP SCREEN FOR and
the name of the control (e.g., NO SETUP SCREEN FOR
GRIDS). Adjusting a control after pressing MODIFY
does not change the control’s setting.

MAIN
SCREEN

SETUP
+ =) SCREEN Returnes=p

“CONTROL”

Acquisition Keys

AUTO (1)
SETUP

Press this key to have the 7200A display a repetitive input signal
by automatically adjusting the acquisition control settings of each
plug-in for the “best” display. Pressing the key while in progress
will abort AUTO SETUP. The acquisition controls may then be
further adjusted if desired.
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3-12

TRIGGER MODE
((28) and (29))

input signals must have an amplitude between 2 mV and 8 V, fre-
quency above 50 Hz, and a duty cycle greater than 0.1%. AUTO
SETUP time depends on the signal frequency. It is generally
under 20 seconds.
® The TRIGGER MODE (as described below) is set to
AUTO, and timebase and trigger settings are automat-
ically adjusted as follows:

If AUTO SETUP is performed on a single channel that
has a valid signal, the timebase and trigger controls
adjust to best display the signal. If no signal or a DC
signal is found, timebase for the channel is set to

10 psec.

If more than one channel is used by a trace(s) that is
tumed on, the lowest numbered channel with a valid
signal is used to setup the timebase and trigger
controls for all plug-in channels. If no signal ora DC
signal is found, the timebase for all channels is set to

10 usec.
B AUTO SETUP does not change the input's vertical
coupling.
® Vertical settings for all channels are selected inde-
pendently.

Selects from either Single, Normal, Auto, or Sequence trigger
modes for all input channels. Trigger conditions can be inde-
pendently selected on each plug-in. As these keys are pressed
to step through each trigger mode, LEDs indicate the mode se-
lected.

A READY LED on each plug-in indicates that the trigger circuit
has been armed and the plug-in is currently acquiring input
signals. The plug-in's TRIG'D LED is lit whenever a valid trigger
has been received and waveform acquisition completed. In RIS
or SEQuence mode, the TRIG'D LED s not lit until a complete
waveform has been constructed after sufficient triggers have oc-
curred.

If an acquisition key is changed while acquiring data, the acquisi-
tion stops and acquisition restarts using the new setting. If the



SINGLE

NORMAL

key is changed between acquisitions, it affects the next acquisi-
tion.

NOTE: When the 7200A is in SINGLE or SEQuence
mode and has finished acquiring data, changes to the
plug-in acquisition settings will not affect the currently
displayed trace, but will affect the acquisition of the next
trace (initiated by pressing the TRIGGER MODE key to
re-select the mode).

The Trigger modes operate as follows:

Arms the trigger circuit. When a valid trigger signal is detected,
acquisition occurs and the waveform is displayed.

To arm the circuit again for another sweep, press the lower
TRIGGER MODE key again to re-select SINGLE. (The READY
LED is lit.) When a valid trigger is detected (TRIG'D LED lit), the
acquisition completes and the new waveform then replaces the
one previously displayed. This mode is useful for capturing tran-
sient events.

If TRIGGER MODE is pressed a second time prior to détecting a
valid trigger, the 7200A will manually trigger all plug-ins.

When the 7200A is in the Random Interleaved Sampling (RIS)
mode (as indicated by the LED on the plug-in front panel), the
waveform is constructed and displayed after sufficient triggers
have occurred. The 7200A must then be re-armed by pressing
TRIGGER MODE again to re-select SINGLE before acquisition
of the next RIS waveform begins.

The 7200A acquires data and updates the display for each valid
trigger. The trigger circuit is automatically re-armed after each
acquisition.

Select NORMAL mode by pressing either TRIGGER MODE key
until the NORM LED is lit.

This mode is useful for capturing signals correlated in time with a
repetitive trigger signal.
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When the plug-in is in the RIS mode, as indicated by an LED on
the plug-in front panel, each waveform is displayed after suffi-
cient triggers have occurred to construct it.

AUTO AUTO and NORMAL Trigger Modes are identical, except that in
AUTO the 7200A automatically generates an internal trigger sig-
nal if a valid trigger Is not detected within 100 msec during single .
shot mode and 200 msec in RIS mode.

This mode is useful for obtaining a trace on the screen for initial
adjustment of acquisition settings. It is also used for capturing
signals not having a reliable, detectable, or time-correlated trig-
ger signal. Select AUTO mode by pressing either TRIGGER
MODE key until the AUTO LED is lit.

SEQUENCE In this trigger mode the acquisition memory is partitioned into
segments as selected from within a Plug-in Status screen.
Select SEQuence mode by pressing the upper TRIGGER MODE
key until the SEQLED is lit.

Each time a trigger occurs, the current segment is acquired and

the trigger circuit is re-armed for acquisition of the next segment.

When all segments are completed, the result is displayed. Some

plug-ins will optionally average the successive segments, if de- .
sired, (see plug-in manuals for detalils).

There are 2 types of Sequence Triggers: Single and Normal. Se-
quence Trigger Types are selectable in the Acquisition Setup
screen. This may be accessed either from the Configure System
screen or by pressing the MODIFY key and then a TRIGGER
MODE key.

Single Sequence acquires the requested number of segments
and displays the sequence waveform. To arm the circuit again
for another sweep, press TRIGGER MODE again to re-select

Sequence.

If SEQuence Mode is selected again prior to acquiring all

segments, acquisition halits and those segments which have

been acquired so far are displayed. If SEQuence Mode is

selected a third time, acquisition is restarted from the beginning. .
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Normal Sequence will keep acquiring and displaying
sequence waveforms until the TRIGGER MODE key
is pressed again to re-select Sequence.

In SEQuence mode the total duration of each segment is equal
to the time/div x 10. Changing the number of required segments
does not change the time per division; it only affects the number
of data points (record length) per segment, and the time/point
(sampling rate).

Waveform acquisition in this mode is particularly useful for short-
lived or echoed signals, such as those in RADAR, SONAR, LI-
DAR and NMR.

Waveform Display and Measurement

TRACE
((32) through (39))

Turns the trace on, selects the trace, or turns the trace off. If a
TRACE key is pressed while its corresponding trace is not dis-
played, the trace is turned on and becomes the Selected Trace.
The Selected Trace is indicated by a rectangle around its trace
label. If the trace is already on, pressing its TRACE key makes it
the Selected Trace. If the TRACE key of the Selected Trace is
pressed, the trace is tumed off and the next trace becomes the
Selected Trace.

While a trace is displayed, the area on the screen next to the
TRACE key indicates the trace label and the horizontal and verti-
cal scale factors for that trace (i.e., time per division and volts
per division for unprocessed waveforms). The trace label indi-
cates either: the source(s) and any processing of the trace data,
or the user selected name for the trace. If cursor measurements
are turned on, certain cursor values are displayed under the
trace label. If the trace contains an average, extrema, histogram
or trend function, the number of acquisition sweeps or parameter
values accumulated is indicated. If the trace consists of a se-
quence waveform, the number of segments is indicated. If one
segment of a sequence waveform is displayed, the segment
number is indicated. When “Trace Colors” is set to 8 in the Dis-
play Setup Screen (see p. 3-128), this text is displayed in the
same color that the trace is drawn for easy identification.
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The following six controls affect the display of the Selected Trace, indicated by a rectangle
around its trace label on the right side of the screen. These controls adjust the trace’s posi-
tion and magnification. As the trace is being altered, refer to the View Port which appears as
a stylized waveform within a box below the lower right corner of the grid. The View Port
graphically shows the trace location and expansion with respect to the display grid. The
width of the stylized waveform represents the total record length of the trace; the height rep-
resents the full range of the Analog to Digital Converter (ADC). If the Selected Trace is posi-
tioned or expanded to accentuate some points and not display others, the View Port
identifies the displayed section (boxed-in area) relative to the entire trace. That is, the sec-
tion of the stylized waveform within the rectangle corresponds to the displayed section of the
Selected Trace. Also, when a trace is expanded vertically or re-positioned, a two headed ver-
tical arrow is positioned next to its’ trace label. For horizontal expansion or position a two
headed horizontal arrow is positioned next to its' trace label.

VERTICAL (20) This knob moves the Selected Trace vertically anywhere on the

POSITION screen. This allows traces to be overlaid for comparisons or
separated for easy viewing. As the Selected Trace is positioned
a two headed vertical arrow Is positioned next to the trace label.
The position knob does not affect the vertical offset of the acqui-
sition channel(s).

The View Port shows the position of the trace relative to the grid.
See Figure 3.11.
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Figure 3.11: Trace Vertically repositioned. View Port
indicates location of trace.

‘ VERTICAL (19) This knob vertically expands the Selected Trace around the cen-
EXPAND ter of its home grid. As the Selected Trace is expanded, the
View Port shows only a portion of the trace inside the View Port
box to indicate that part of the data range is off the screen. The
vertical scale factor indication under the trace label is automat-
ically adjusted. The expansion knob does not affect the amplifier
settings of the acquisition channel(s).

The waveform can be expanded or contracted vertically in steps
that are multiples of one, two, and five.

VERTICAL (18) Toggles the vertical display of the Selected Trace between the

RESET selected expansion and position and the reset vertical state (un-
expanded on the center of the home grid). When the Selected
Trace is expanded or re-positioned, a two headed vertical arrow
appears next to its’ trace label.

‘ HORIZONTAL (23) This knob moves the Selected Trace horizontally anywhere on
POSITION the screen. As the Selected Trace is positioned a two headed
horizontal arrow is positioned next to the trace label. The posi-
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HORIZONTAL (22)
EXPAND

tion knob does not affect the trigger delay of the acquisition chan-
nel.

If part of the waveform is positioned off the display grid, the View
Port and horizontal arrows can help determine the position of the
displayed section relative to the entire trace.

If displaying one segment of a trace acquired with SEQuence
Mode, rotate the knob to display other segments. When a seg-
ment boundary is reached, an extra turn of the knob is required
to display the next segment. The segment number is indicated
next to the trace label.

This knob horizontally expands (i.e., magnifies) the Selected
Trace around the center of the grid. As the Selected Trace is ex-
panded, the View Port shows a shorter portion of the trace inside
the View Port box to indicate that there is data which is not cur-
rently on the screen. The horizontal scale factor indication under
the trace label is automatically adjusted. The expansion knob
does not affect the timebase settings of the acquisition chan-
nel(s).

The waveform can be expanded or contracted horizontally in
steps that are multiples of one, two, and five.

When a trace Is horizontally expanded so that the number of
data points is less than the number of display pixels across the
screen, linear interpolation is used to connect the data points.
The actual data points are displayed with greater intensity in or-
der to distinguish them.

When displaying a trace acquired with SEQuence Mode, rotating
the HORIZONTAL EXPANSION knob clockwise by one position
displays a single segment of the trace. Additional rotations will
expand that segment. Rotating the HORIZONTAL POSITION
knob moves to the other segments. The displayed segment num-
ber is indicated next to the trace’s label as shown on the next

page:
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Figure 3.12: Horizontal Expansion of a segmented trace.
The twenty seventh segment is displayed.

Unlike the vertical controls, HORIZONTAL EXPANSION and PO-
SITION actually change the number of points of the Selected
Trace. Only the points displayed on the screen as selected by
the HORIZONTAL EXPANSION and POSITION controls are
used for processing in subsequent trace equations, for storing
the trace to disk, or for remote read out. This means that if Trace
2 is defined to be Trace1 (i.e., T2=T1), horizontally expanding
and repositioning Trace 1 will also horizontally expand and repo-
sition Trace 2 the same amount. Selecting Trace 2 and changing
its horizontal expansion and position (relative to Trace 1), will not
affect

Trace 1. When Trace 2 is expanded, however, the correspond-
ing area on Trace 1 is highlighted. In Figure 3.13, T2=T1. Trace

1 has a highlighted region corresponding to the expanded and re-
positioned Trace 2.
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HORIZONTAL (21)
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Figure 3.13: Highlighting indicates expansion

Toggles the horizontal display of the Selected Trace between
the selected expansion and position and the horizontal reset
state (unexpanded in the center of the grid). When the Selected
Trace is expanded or positioned, a two headed vertical arrow ap-
pears next to the trace label.

Note: When the trace is an expanded segment, pressing
reset toggles between the unexpanded segment and its’
expanded, re-positioned display. This allows easy com-
parison between segments. To display all of the seg-
ments, rotate the HORIZONTAL EXPAND knob.

Allows a group of traces to be simultaneously expanded and re-
positioned, horizontally and/or vertically using the six controls:
HORIZONTAL EXPAND, HORIZONTAL POSITION, HORIZON-
TAL RESET, VERTICAL EXPAND, VERTICAL POSITION, VER-
TICAL RESET. See pages 3-16 to 3-20.
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Use the Multi Zoom Setup Screen to assign traces to a group
and to choose which axis (horizontal, vertical or both) affects the
group. To display the Multi Zoom Setup Screen, press the MOD-
IFY key and the Tum On Multi Zoom softkey or press the MOD-
IFY key and rotate any of the expand or position keys (see Multi
Zoom Setup, p 3-101).

When the selected trace is in the Multi Zoom group, all other
traces in the group are indicated by a dotted box around its trace
label.

Note: If a trace is added to a group and the new trace
has a different expansion, the traces assigned to the
group become unexpanded. Position is not affected.

When any of the traces in a group is the selected trace and a ex-
pansion or position control is changed, the control is applied to
all of the traces in the group. Reset toggles the display of the
group between the selected expansion and position and the re-
set state (unexpanded in the center of the grid). When the group
is expanded or positioned, a two headed arrow appears next to
the all trace labels.

Note: When a trace, which is not in the group of traces
for Multi Zoom, is selected, changing an expansion con-
trol only affects that trace.
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Clear Display (40)

CURSOR
MEASUREMENTS (15)

Clears the accumulation memory used for History functions (av-
eraging, extrema, histograms or trends) and the persistence dis-
play. Accumulation of data restarts with the next acquisition. The
Clear Display softkey will appear only if a History function or per-
sistence is used. See page 3-76 for a discussion of History Func-
tions.

Turns on cursor measurements. Subsequent presses step
through the measurement choices. Cursors, which are arrows,
lines, or crosshairs, indicate a location or region(s) on a trace(s)
to use for calculations. Six types of measurements are available:

Basic A basic set of automatic waveform parameter

Parameters calculations (frequency, peak-to-peak, mean, etc.)
on the Selected Trace. The parameters are
calculated for the section of the trace between two
cursors.

Extended A user-selected extended set of waveform

Parameters parameters calculated on any combination of
traces. The parameters are calculated for the
sections of the traces between the cursors.

Horizontal The differences between the horizontal positions

Relative and corresponding vertical values of two cursors
on a trace.

Vertical The difference between the vertical positions of

Relative two cursors.

Marker The absolute horizontal position and absolute
vertical value at a cursor on a trace.

Vertical The absolute vertical value at the position of a

Absolute single cursor.

To perform a measurement, first press the CURSOR MEASURE-
MENTS key to activate the cursors. When cursors are activated,
a softkey (10) appears at the lower left corner of the screen. Its
label indicates the currently selected cursor measurement. Each
time the CURSOR MEASUREMENTS key is pressed, a different
measurement is selected. Pressing the softkey in the lower left
comer turns off cursor measurements.
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There is one cursor for Marker and Vertical Absolute and two cur-
sors for Vertical, Horizontal, and Parameter measurements.
Knobs 16 and 17 under the center of the screen are used to
move the cursor(s). When there is more than one cursor, rotate
the outer knob (16) to select which cursor(s) to move. The icon
above the inner knob (17) will change to indicate the selected
cursor. Rotate the inner knob (17) to move the cursor whose
icon has been selected with the outer knob. Rotating the outer
knob cycles through the cursor selections: one cursor, the other
cursor, both cursors together (track mode). In track mode the in-
ner knob moves both cursors simultaneously while maintaining
their separation constant.

NOTE: Horizontal Relative, Vertical Relative, Marker,
and Vertical Absolute measurements cannot be made
on sequence waveforms unless they are expanded to
show individual segments. Basic and Extended wave-
form parameters on sequence waveforms are calculated
on the first segment between the cursors.

Following are descriptions of the six measurement types.
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Basic Parameters

In this measurement mode the 7200A calculates a set of basic
waveform parameters for the Selected Trace. The Selected
Trace is indicated by a rectangle around its trace label on the
right side of the screen. To calculate the basic parameters on a
different trace, select that trace by pressing its associated

TRACE kKey. '

A different set of basic parameters is calculated for time domain,
frequency domain, and histogram traces. The parameters and
their definitions are listed on the following pages.

All parameters are calculated only on the section of the trace be-
tween two cursors. If the trace is a sequence waveform, the pa-
rameters are calculated only on the first segment between the
cursors (i.e., the segment in which the leftmost cursor is lo-
cated). The cursors may be moved with the outer and inner
knobs under the center of the screen, as described on p.3-22.
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£, PN £ Al
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Program \ ) \
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Turn On M f I
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Confi max 1.66 V freq 673.81 kHz
Systam. min -1.65 V por 1.4841pus
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meana., 14 mV dly -781.8ns
sdevn, 1.164 V rise 412.6ns
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Figure 3.14: “Basic" Time Domain Waveform Parameter
measurements on Trace 1

The parameters are recalculated each time the trace is updated
or the cursors are moved. .

The positions of the cursors can be locked together for all traces
or independent on each trace. When the cursors are locked all
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traces use the same cursor positions. Locked cursors are repre-
sented by vertical lines extending the full height of the trace grid
area. Selecting a different trace causes the basic set of parame-
ters to be computed for the new trace but the cursors do not
move.

When the cursors are unlocked each trace has its own inde-
pendent cursor positions. Unlocked cursors are represented by
short vertical marks which are displayed only on the Selected
Trace. Selecting a different trace causes the cursors for the new
trace to be displayed and the basic set of parameters to be com-
puted for the new trace.

The cursors may be locked or unlocked by pressing the Lock/Un-
lock Cursors softkey in the Extended Parameter Setup screen
(accessed by pressing MODIFY and then CURSOR MEASURE-
MENTS). See Extended Parameter Setup, p.3-89.

When Basic Parameters are enabled, the Average Parameters
softkey appears. The parameter averaging feature transforms
the parameter display from instantaneous values to average val-
ues.

When parameter averaging is off, the parameter values dis-
played are the instantaneous values for the currently displayed
waveform sweep.

When parameter averaging is on, the parameter values com-
puted for each waveform sweep are averaged with the parame-
ter values from the previous sweep according to the following
formula:

AVGPARAMgweep i = [19 - AVGPARAM;_1 + NEWPARAMj] /20

The displayed values are thus a continuous or running average
of the values of successive acquisition sweeps.

To turn on parameter averaging, press the Average Parameters
softkey. Its label will change to Stop Average Parameters. To
turn off parameter averaging, press the Stop Average Parame-
ters softkey.
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For time domain waveforms, the 7200A computes and displays the following 14 parameters
for the section of the Selected Trace between the cursors:

Parameter ~ Symbol  Explanation

first
maximum
minimum
peak-to peak

standard

deviation

root mean
square

last

frequency
period

delay

rise time

fall ime
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frst

sdev

last

freq

wid

dly

fall

Time from trigger to first (leftmost) cursor.

Maximum value of the trace between the cursors.

Minimum value of the trace between the cursors.
Difference between the maximum and the minimum values.

Average or DC offset of the waveform. If the waveform is peri-
odic, it is computed over an integral number of periods.

Square-root of sum of squares of difference from mean, divided
by number of points-1. If the waveform is periodic, it is computed
over an integral number of periods.

Square-root of sum of squares divided by number of points. If
the waveform is periodic, it is computed over an integral number
of periods.

Time from trigger to last (rightmost) cursor.
Reciprocal of Period.

Time of a full cycle, averaged for all full cycles between the
cursors.

Width of the first pulse (either positive or negative), averaged for
all similar pulses between the cursors.

Time from trigger to the midpoint of the first transition.

Duration of the pulse waveform's rising transition from 10% to
90%, averaged for all rising transitions between the cursors.

Duration of the pulse waveform’s falling transition from 90% to
10%, averaged for all falling transitions between the cursors.
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For frequency domain waveforms, the 7200A computes and displays the following 6 parame-
ters for the section of the Selected Trace between the cursors:

first frst
maximum max

frequency at  xamx
maximum

last last

total power tpwr

frequency at xamn
minimum

Frequency of the first (leftmost) vertical cursor
Maximum value of the trace between the cursors.

Frequency at maximum amplitude

Frequency of the last (rightmost) vertical cursor.

Area under the power density spectrum. This parameter only ap-
plies to waveforms produced by the FFTPWD function. See
p.3-68.

Frequency at minimum amplitude

For histogram waveforms, the 7200A computes and displays the following 13 parameters for
the section of the Selected Trace between the cursors:

first frst
maximum max
minimum min

peak-to-peak  pkpk

histogram sdev
standard

deviation

histogram rms
root mean

square

full width fwhm
at half max

last last

Horizontal position of first (leftmost) cursor
Horizontal coordinate of rightmost non-zero bin.
Horizontal coordinate of leftmost non-zero bin.

Horizontal difference between the maximum and minimum val-
ues.

Square-root of sum of squares of difference from mean, divided
by number of values - 1, computed on the distribution.

Square-root of sum of squares divided by number of values,
computed on the distribution.

The width of the distribution surrounding the mode including val-
ues which are at least 1/2 of the maximum bin population

Horizontal position of last (rightmost) cursor
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mean mean Horizontal centroid of the distribution.
median medi Horizontal median. Horizontal value of the midpoint of the
distribution.
mode mode Horizontal coordinate of the bin with maximum population. ‘
total totp Total population in the histogram.
population

maximum (maxp) Maximum population in any histogram bin (i.e.vertical value at
population the mode).

A graphic symbol may appear between the parameter name and
its value to indicate additional information. The symbols and their
meanings appear on the next page:
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To obtain basic waveform parameter measurements:

INFORMATION

Parameter has been determined for several periods (up to 10000), and the aver-
age of those values is displayed.

Parameter has been determined over an integral number of periods.
Parameter calculated on histogram

Parameter calculated on FFT waveform

Parameter does not apply to this waveform

Insufficient data to determine a parameter.

Waveform contains undefined points, displayed value is suspect

WARNINGS .

Waveform cannot be classified as “pulse waveform”, i.e., amplitude histogram is
flat within statistical fluctuations. Minimum and maximum are used to assign base
and top.

Only an upper limit could be estimated (actual value of parameter may be smalier
than displayed value).

Only an lower limit could be estimated (actual value of parameter may be larger
than displayed vaiue).

Signal is partially in overflow.
Signal is partially in underflow.

Signal is partially in overflow and partially in underflow.

Figure 3.15: Waveform Parameter Interpretation

m Designate the trace to be measured as the Selected
Trace by pressing its TRACE key.

& Turn on Cursor Measurements by pressing the CUR-
SOR MEASUREMENTS key.

B Select Basic Param measurements by repeatedly
pressing the CURSOR MEASUREMENTS key until
Basic Param appears in the softkey label in the lower
left screen.
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Extended Parameters

®m Use the outer and inner knobs (16 and 17) to position
the cursors around the trace's section of interest.

In this measurement mode the 7200A calculates up to 20 user-

selected waveform parameters on a user-selected combination

of traces. This allows the same set of parameters to be calcu-

lated for several traces. Alternately, a different set of parameters .
may be computed for each trace.

The trace used for calculation for each parameter is indicated to
the left of the parameter name. For example, as shown in
Figure 3.16, “T1:rise” indicates that the rise time is computed on
Trace 1.

Use the Extended Parameter Setup Screen to select parameters
and to choose which trace(s) to measure. To display the Ex-
tended Parameter Setup screen, press the MODIFY key and
then the CURSOR MEASUREMENTS key (see Extended Pa-
rameter Setup, p. 3-89). The Basic Parameter measurements
are a subset of those avallable for Extended Parameters.

All parameters are calculated only on the section of the trace be-
tween two cursors. If the trace is a sequence waveform, the pa- .

rameters are calculated only on the first segment between the
cursors (i.e., the segment in which the leftmost cursor is lo-
cated). The cursors may be moved with the outer and inner
knobs under the center of the screen, as described on p.3-22.
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Figure 3.16: "Extended" Waveform Parameter measurements
being made on multiple traces

The parameters for each trace are recalculated each time the
trace is updated or the cursors are moved.

The positions of the cursors can be locked together for all traces
or independent on each trace. When the cursors are locked all
traces use the same cursor positions. Locked cursors are repre-
sented by vertical lines extending the full height of the trace grid
area.

When the cursors are unlocked each trace has its own inde-
pendent cursor positions. Unlocked cursors are represented by
short vertical marks which are displayed only on the Selected
Trace. Selecting a different trace causes the cursors for the new
trace to be displayed.

The cursors may be locked or unlocked by pressing the Lock/Un
lock Cursors softkey in the Extended Parameter Setup screen
(accessed by pressing MODIFY and then CURSOR MEASURE-
MENTS). See Extended Parameter Setup, p.3-89.
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When Extended Parameters are enabled, the Average Parame-
ters softkey appears. The parameter averaging feature trans-
forms the parameter display from instantaneous values to
average values.

When parameter averaging is off, the parameter values dis-
played are the instantaneous values for the currently displayed
waveform sweep.

When parameter averaging is on, the parameter values com-
puted for each waveform sweep are averaged with the parame-
ter values from the previous sweep according to the following
formula:

AVGPARAMgweep | = [19 - AVGPARAM;.1 + NEWPARAMj] /20

The displayed values are thus a continuous or running average
of the values of successive acquisition sweeps.

To turn on parameter averaging, press the Average Parameters
softkey. Its label will change to Stop Average Parameters. To
turn off parameter averaging, press the Stop Average Parame-
ters softkey.

To obtain extended waveform parameter measurements:

& Turn on Cursor Measurements by pressing the CUR-
SOR MEASUREMENTS key.

= Select Extended Parameter measurements by repeat-
edly pressing the CURSOR MEASUREMENTS key
until Ext Param appears in the softkey label in the
lower left screen. Use the Extended Parameter Setup
screen to select parameters and traces. See Ex-
tended Parameter Setup p. 3-89.

® Use the outer and inner knobs (16 and 17) to position
the cursors around the sections of interest of the
traces being measured.
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Horizontal Relative Measures the horizontal difference between two points on a
trace. It also gives the vertical difference between those points.
The points are indicated by the upward and downward pointing
arrows which are the Horizontal cursors. The horizontal differ-
ence is displayed under the lower left corner of the grid. For time
domain waveforms, the difference in time and its reciprocal are
displayed. For FFT, the difference is expressed as frequency.
The vertical difference is displayed under the trace label for each
trace on which the cursors are present.

NOTE: The sign of the measurements depends on
which cursor is to the left of the other. If the upward ar-
row is to the right of the downward arrow, the resulting
time difference is indicated as a positive value.

More than one trace can be measured simultaneously if they
have the same horizontal units. The cursors are shown at the
same horizontal position relative to the trigger on each trace with
the same units. See Figure 3.17.
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Persistence
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(VIAVRVAVRIAVIVAVAVRIRVIIVRVAY
VIVYV VIV V VIV V
11
Turn OFF —i. Turn On
\Hor‘lzonbal &rl‘:g: Move ¢ '/W' Multi Zoom
Figure 3.17: Horizontal measurement on multiple
traces
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Vertical Relative

If all traces on the screen have the same horizontal units, when
the cursor(s) is moved to the edge of the screen it remains there.
Otherwise, the cursor(s) moves off the edge of one trace (or
group of traces) and onto the trace(s) with different units.

To use the Horizontal cursors:

®m Turn on Cursor Measurements by pressing the
CURSOR MEASUREMENTS key.

® Select Horizontal cursors by repeatedly pressing the
CURSOR MEASUREMENTS key until Horizontal
appears in the softkey label in the lower left screen.
Upward and the downward arrows appear, similar to
those shown in Figure 3.17.

m Use the outer and inner knobs (16 and 17) to position
the cursors on the trace(s).

Note: When a trace is expanded so that individual data
points are highlighted and the cursor is positioned on an
acquired data point a serif will be attached to the cursor
perpendicular to the ends of the arrow shaft. If a cursor
is positioned between acquired data points, on interpo-
lated data, there will be no serif on the end of the cur-
sors arrow shaft. See Figure 3.17.

In this mode the 7200A measures the vertical difference be-
tween two horizontal cursor lines on one grid. The vertical differ-
ence is displayed under the trace label for each trace on the
grid. See Figure 3.18.

NOTE: The sign of the measurements depends on
which cursor is above the other. If the “~ — =" cursor is
on top, the resulting difference is indicated as a positive
value.

if a measurement is not being made on a tracs, its vertical and
horizontal scale factors are shown under its trace label.
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Figure 3.18: Vertical Relative measurement on Trace 1

To make a measurement with the vertical cursors:

= Turn on cursor measurements by pressing the
CURSOR MEASUREMENTS key.

m Select Vertical Relative cursors by repeatedly press-
ing the CURSOR MEASUREMENTS key until
Vert Rel appears in the softkey label in the lower left
screen. Two horizontal lines, the cursors, appear simi-
lar to that shown in Figure 3.18.

m Use the outer and inner knobs (16 and 17) to position
the cursors.
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Marker

In this mode the 7200A measures the absolute vertical value
and the horizontal position of a point on a trace(s). The vertical
measurement indicates the absolute amplitude of the trace at
the Marker (crosshair “+"), and is displayed under the trace label
for each trace on which the marker is present.

The Marker's horizontal position is expressed as the time be-
tween the trigger and the Marker. For FFT, the horizontal posi-
tion is expressed as a frequency. It is shown under the lower left
comer of the grid. Both the vertical and horizontal measure-
ments are correct regardless of trace expansion or position.

More than one trace can be measured simultaneously if they
have the same horizontal units. A Marker cursor appears at the
same horizontal position relative to the trigger on all traces. The
cursors will move simultaneously when the knob is rotated. See
Figure 3.19 on the next page.

If all traces on the screen have the same horizontal units, when
the cursor(s) is moved to the edge of the screen it remains there.

" To move the cursor(s) to a trace with different horizontal units,

continue to rotate the Move cursor knob until the cursor(s)
moves off the edge of one trace (or group of traces) and onto the
trace(s) with different units.
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Figure 3.19: Marker cursor measurement on
muitiple traces

To make a measurement using the Marker cursor:

Turn on Cursor Measurements by pressing the
CURSOR MEASUREMENTS key.
m Select the Marker cursor by repeatedly pressing the
CURSOR MEASUREMENTS key until Marker ap-
pears in the softkey label in the lower left screen.

@ Rotate the inner knob (17) until the cross-hair (“+")
moves to the point on the waveform of interest.

Note: When a trace is expanded so that individual data
points are highlighted and the cursor is positioned on an
acquired data point a serif will be attached to the cursor
perpendicular to the ends of the vertical crosshair mem-
ber. If a cursor is positioned between acquired data
points, on interpolated data, there will be no serif on the
end of the cursors vertical crosshair member. See
Figure 3.19.
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Figure 3.20: Vertical Absolute measurement on Trace 1

Vertical Absolute In this mode the 7200A measures the absolute vertical value of .
the single cursor and displays it under the trace label for each
trace on the grid. See Figure 3.20.

If a measurement is not being made on a trace, its vertical and
horizontal scale factors are shown under its trace label.

To make a vertical absolute measurement:

® Turn on cursor measurements by pressing the
CURSOR MEASUREMENTS key.

m Select the Vertical Absolute cursor by repeatedly
pressing the CURSOR MEASUREMENTS key until
Vert Abs appears in the softkey label in the lower left
screen. One horizontal line, the cursor, appears simi-
lar to that shown in Figure 3.20.

B Rotate the inner knob (17) to position the cursor.
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TYPE DEFINITION CURSOR USED MEASURE TRACE(S)
Locked Unlocked THAT
BASIC Fourteen wavefrom | l | is the Selected Trace:
‘ PARAMETERS parameters on the | *x 2 |ON€ trace is measures at
Selected Trace i | I atime
|
EXTENDED up to twenty wavefrom | | I were selected from the
PARAMETERS parameters on any | * % Extended Parameter
combination of traces | | | Setup screen
|
HORIZONTAL difference between contain both cursors and
RELATIVE horizontal positions of have the same horizontal
the cursors and their units and relative trigger
corresponding vertical |time
values
VERTICAL vertical difference | __ ______._. _ | are on the same grid as
RELATIVE between two cursors both cursors
MARKER horizontal position and have the same horizontal
. its absolute vertical value + units and relative trigger
time
VERTICAL absolute vertical value at are on the same grid as
ABSOLUTE the positionofasingle | __ __ . _____. _  |the cursor
cursor

Table 3.1: Summary of Cursor Types

Table 3.1 provides an overview of all the measurements and their characteristics.

GRIDS (13)

Selects the number of grids to be displayed. Repeated presses
of the GRIDS key cycle through all the options.

If a single grid is selected, all traces turned on are displayed on
the grid, simplifying trace interpretation.

If multiple traces have different vertical magnitudes, displaying
them on different grids simplifies trace interpretation.
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Turn On
XY Display (5)

For full screen displays the choices are Single, Dual, Quad, and
Octal grids.

For haif screen displays such as when a setup screen or wave-
form parameters are displayed, the choices are Single, Dual,
Quad grids.

The 7200A automatically maps the traces to the grids, placing
the lowest numbered trace which is displayed on the upper most
grid, the next trace on the next highest grid, until all selected
traces are allocated. When all grids are allocated the two traces
are mapped to each grid starting at the upper most grid. This pro-
cedure repeats until all traces are mapped to grids.

Although traces are initially allocated to grids, they can be
moved onto other grids for comparisons using the Vertical Posi-
tion continuous knob.

Softkey(5) enables the X versus Y (XY) display mode which al-
lows the user to display one trace against another. The tech-
nique is normally used to compare the amplitude information of
two waveforms and can reveal phase and frequency information
through the analysis of patterns called Lissajous figures. The
softkey label will change to TURN OFF XY DISPLAY. Pressing
softkey(5) after its label has changed will cause the standard dis-

play to appear.

If Persistence is on when XY mode is enabled or if TURN ON
PERSISTENCE is pressed while the XY display is active, the X
vs Y plot is not cleared after each sweep to allow comparison of
successive acquisitions. The number of sweeps remembered
may be selected by pressing the MODIFY key followed by the
Turn On Persistence softkey to display the Persistence Setup
Screen (see p. 3-99)

With persistence enabied, the X vs Y display is only cleared
when a control, mainframe or plugin, which affects the display is
changed or when the CLEAR DISPLAY key is pressed.

The layout of the XY screen is shown in Figure 3.21. The square
grid in the top half of the screen is used for the XY display while
the rectangular grid underneath simultaneously shows the origi-



nal source waveforms. The rectangular grid can be either a sin-
gle or dual grid and may be selected by the GRIDS key.

To select the two waveforms for display in the XY mode, simply
use the TRACE ON/OFF buttons. If both traces are off, the first
trace selected is automatically assigned to the X (horizontal axis
of the XY display). The second trace selected is assigned to the
Y (vertical) axis. Both selections are indicated to the left of the
square grid. Selecting another trace key assigns the newly se-
lected trace to the Y axis and turns off the previous Y trace.

For the XY display to be correctly generated, the traces selected
must be of the same time or frequency interval/point and have
the same horizontal unit (seconds or hertz). As soon as two
compatible traces have been selected, the XY display is automat-
ically generated. If incompatible traces are selected. a waming
message is displayed at the top of the screen. If two compatible
traces are selected that have different trigger points (horizontal
Position), then only the common part of each trace is displayed.

Trace1
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Configure r// A\ \/ \\ y// \\/L \\
Syscen AT\ AT TATY
\ |/ /[ \ [/ //
4 N
\ '/\/\— r1uTJT::r‘in Zoor:)D

Figure 3.21: XY Display

As with the standard waveform display, time (Marker and Hori-
zontal Relative) and voltage (Vertical Relative and Vertical Abso-
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lute) cursors can be used with the XY display. The time cursors
are similar to those of the standard waveform display, with addi-
tional cursors at the corresponding XY position in the square XY
display.

To make a measurement, press the CURSOR MEASURE-
MENTS key to activate the cursors. When cursors are on, a soft-
key (10) appears at the lower left of the screen. Softkey(10)
indicates the currently selected cursor measurement each time
the CURSOR MEASUREMENTS key is selected. Pressing the
softkey in the lower left corner turns off cursor measurements.
The time cursors move on the traces following the associated
sampling interval and on the XY display on paths given by the ac-
quisition time.

The voltage cursors appear on the square grid but do not appear
on the rectangular grid which shows the normal time-domain
waveforms. In absolute voltage mode a vertical and a horizontal
bar appear on the XY display. While in relative voitage mode a
pair of vertical and pair of horizontal bars appear on the xy dis-

play.

The voltage value of each cursor is shown below the trace label
in the fields on the right hand side of the screen. The time cursor
value which is common to all traces is shown at the lower left of
the screen.

Combinations of the vertical values (voltages) are shown at the
right side of the square grid (see Figure 3.21)

AY
# The ratio AX
@ The ratio In dB units 20+log10( ratio)
@ The product AY *AX
® The radius =V(AXR +AYR)
B The angle (polar) 6=arctan£—2—¢
range [-180 °to +180 ]
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The definition of AX andAY is dependent on the type of cur-
sors used. Table 3.2 shows how AX and AY are defined for
each type of measurement .

Cursors »
Tabs
VAbs VRel Org =(0,0) OI’g=V\),(Offset Trel
YOffset
AX VxRet - 0 Vxpit - VXRef Vxret- 0 | VxRef - Vxofiset] VxDif - VXRel
AY VyRet-0 | vypit- Vyret |  VYRef-0 | VyRef - Vyofiset] Vit - VyRel

Table 3.2
Where:

VAbs = Absolute Voltage cursors

VRel = Relative Voltage cursors

TAbs = Absolute Time cursors

TRel = Relative Time cursors

Org = Origin

V XRef = Voltage of the reference cursor on the X trace
VYRef = Voltage of the reference cursor on the Y trace
VXDif = Voltage of the difference cursor on the x trace
VYDif = Voltage of the difference cursor on the Y trace

In order to make the polar readout of the absolute time cursor
more useful, there is the possibility of choosing between two ref-
erence points. The reference is either located at point (0, 0), i.e.
at X =0 Voitand Y =0 Volt, or at the center of the square grid.
When the Marker cursor is on, pressing softkey (8) toggles be-
tween these two reference points.

The values of the origin are displayed on the left-hand side of
the square grid. By changing the offsets of the source traces a
figure can be centered on the screen and then angles and dis-
tances can be measured with respect to the center of the figure.
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Persistence (6) In this mode, the 7200A displays prior sweeps on the grid to al-

softkey low comparison of successive acquisitions. To set the number of
sweeps remembered, display the Persistence Setup screen by
pressing the MODIFY key followed by the Turn On Persistence
softkey (see Persistence Setup screen p 3-99)
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Figure 3.22: Persistence

While in Persistence mode the number of sweeps currently con-
tained in the persistence array will be displayed under the grid.
See Figure 3.22

The persistence display is cleared whenever a control, main-
frame or plug-in which affects the display is changed or when
the “Clear Display” key is pressed.

As with the standard waveform display, time (Marker and Hori-
zontal Relative) and voltage (Vertical Relative and Vertical Abso-
lute) cursors can be used with the persistence display grid.
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To make a measurement, press the CURSOR MEASURE-
MENTS key to activate the cursors. When cursors are on, a soft-
key (10) appears at the lower left of the screen. Softkey(10)
indicates the currently selected cursor measurement each time
the CURSOR MEASUREMENTS key is selected. Pressing the
softkey in the lower left corner turns off cursor measurements.

The voltage or time value of each cursor is shown below the
trace label in the fields on the right hand side of the screen.
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Waveform Storage

The 7200A has several options for storing trace waveforms:

Trace waveforms can be stored on MS-DOS formatted 3.5" floppy diskettes.
These diskettes can be read by any MS-DOS compatible machine. Conversely,
waveform data previously stored on a diskette can be recalled, displayed, and
processed. (Floppy diskettes can be formatted on the 7200A in the Disk Utilities
screen. See page 3-118).

The 7200A has 8 internal non-volatile memories, M1...M8, available for individual
waveform storage.

In Record Traces mode, all displayed traces are automatically recorded in an
internal non-volatile variable size circular buffer each time they are updated with a
new acquisition. The recorded traces may subsequently be replayed, examined,
processed, or stored to floppy diskette. Note that the size of this buffer varies with
memory option but is at least 8 Mbytes (4 million data points).

Any waveform display with its annotation can be preserved on hard copy with a
printer or color plotter. Alternatively, a tabular printout of the waveform data points
and acquisition information can be produced.

Trace waveforms can also be transferred remotely via GPIB or RS-232-C to an
external mass storage device. Refer to “Section 3: Waveform Transfer” in the
7200A Remote Programming Manual.

The internal memories M1 ... M8 and the Record Traces buffer are
non-volatile, i.e., they maintain their contents when the power is off,
They may be cleared by pressing the Clear Memories softkey in the
Configure System Setup screen.

Record (1) Automatically records all displayed traces each time they are up-

Traces

dated with a new acquisition.The traces are saved in a circular
buffer.

To start the automatic record process, press the Record Traces
softkey in the 7200A’s Main Screen. The softkey’s label will
change to “Stop Record Traces” and the REC icon will be dis-
played at the bottom of the screen.

All traces which display or process acquisition data and which
are turmned on are saved each time they are updated on the
screen. The traces are saved in groups. If the plug-in triggers
are locked together, all traces containing data from any plug-in



Replay (2)
Traces

Waveform Display and Measurement

are updated and recorded simultaneously for every acquisition. f
the plug-in triggers are independent, traces which contain data
from a plug-in are recorded as a group for each acquisition by
that plug-in.

Each trace group is time stamped as it is recorded. The times
are displayed when the traces are subsequently retrieved with
the Replay Traces softkey.

The trace groups are recorded in a circular buffer. The number
of trace groups which the buffer holds depends on the number of
traces per group and the number of data points per trace. After
the buffer is filled, the oldest traces are overwritten.

To stop the automatic record process, press the Stop Record
Traces softkey.

Retrieves traces that Record Traces saved in the buffer. Re-
played traces can be examined, processed, or stored to floppy
diskette. The Replay Traces softkey is not present when the Re-
cord Traces buffer is empty.

To retrieve traces which have previously been recorded, press
the Replay Traces softkey in the 7200A’s Main Screen. The soft-
key’s label will change to “Stop Replay Traces” and the PLAY
icon will be displayed at the bottom of the screen.

If any history functions have been accumulating data (eg.: aver-
age, extrema [see History Functions, page 3-76]), the accumu-
lated data will be lost when Replay Traces is enabled. If a history
function has been defined and the Replay Traces softkey is
pressed, the following warning prompt will appear in the System
Message Area:

“HISTORY WILL BE LOST. CONTINUE? (PRESS YES OR NO)”
and the YES and NO softkeys will appear:

YES Press YES to enter Replay Traces mode;
NO Press NO to cancel the operation.

In Replay Traces mode, traces are retrieved in the same groups

in which they were originally recorded. When the 7200A re-
trieves a trace group, it places the trace waveforms in the corre-
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sponding memories M1...M8. For example, if the 7200A re-
trieves a trace group containing traces 1 and 2, the trace 1 wave-
form is placed in memory M1 and the trace 2 waveform is placed
in memory M2, overwriting the previous contents of the memo-
ries.

In Replay Traces mode, the 7200A stops acquiring data and
switches from the acquisition set of trace equations to the replay
set of trace equations. (Each trace is defined by a mathematical
trace equation which specifies the source(s) of data and optional
processing. See “Setting Up Traces and Processing Functions”
on page 3-56.) The default values of the replay trace equations
are T1=M1, T2=M2, ... T8=M8. Thus, by default, all replayed
trace waveforms will be displayed in the same traces they origi-
nally came from. The replay trace equations may be modified in
the Trace Setup screens to perform processing on the replayed
waveforms in the memories. All operations which can be per-
formed on the acquisition traces can be performed on the replay
traces, including waveform processing, vertical and horizontal ex-
pansion and reposition, cursor measurements, waveform pa-
rameters, and storage to floppy diskette.

The 7200A provides sequential access to the trace groups which
have been recorded. Softkeys are provided to step or scan back-
ward and forward in the Record Traces buffer. On each step
backward or forward the 7200A retrieves the group of traces re-
corded earlier or later and places the waveforms in the corre-
sponding memories M1...M8. it automatically turns on all traces
which display or process data from these memories and turns off
all other traces.

The time at which the trace group was originally recorded is dis-
played in the upper left corner of the screen along with the index
of the trace group in the Record Traces buffer. The most re-
cently recorded group of traces has index 0, the next older group
index -1, etc.

When Replay Traces mode is first turned on, the 7200A re-
trieves the most recently recorded trace group. The following
softkeys provide sequential access to the other recorded trace
groups:



Step
Backward (3)

Step
Forward (4)

Switch To
Scan Mode (5)

Scan (3)
Backward

Scan 4)
Forward

Switch To (5)
Step Mode

Waveform Display and Measurement

Retrieves the group of traces which was recorded previous to
the current group. The Step Backward softkey is not present
when there are no older trace groups.

Retrieves the group of traces which was recorded after the cur-
rent group. The Step Forward softkey is not present when there
are no newer trace groups.

Switches from Step mode to Scan mode. The softkey’s label will
change to “Switch To Step Mode” and the Step Backward and
Step Forward Softkeys will change to Scan Backward and Scan
Forward.

Starts scanning backwards in the Record Traces buffer. The
7200A will automatically retrieve, display, and process (if config-
ured in the replay trace equations) successively older trace
groups. The softkey’s label will change to “Stop Scanning”.
Press it to stop scanning. '

Starts scanning forward in the Record Traces buffer. The 7200A
will automatically retrieve, display, and process (if configured in
the replay trace equations) successively newer trace groups.
The softkey’s label will change to “Stop Scanning”. Press it to
stop scanning.

Switches from Scan mode to Step mode. The softkey’s label will
change to “Switch To Scan Mode” and the Scan Backward and
Scan Forward softkeys will change to Step Backward and Step
Forward.

The replay trace equations may be modified to perform history
functions (eg.: average, extrema [see “History Functions” on
p.3-76) on the replayed waveforms in the memories. For exam-
ple, to average together all recorded sweeps of trace 3, enable
Replay Traces and modify one of the trace equations to perform
AVGS(M3). Then step or scan to retrieve and average together
all recorded sweeps of trace 3. While stepping or scanning, if the
next trace to be retrieved was originally acquired with different
plug-in acquisition parameters (eg.: timebase, vertical gain), the
following waming prompt will appear in the System Message
Area:
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“CONTINUE AND RESET HISTORY? (PRESS YES OR NO)"

and the YES and NO softkeys will appear:

YES Press YES to continue to retrieve the next trace. The
accumulated history data (eg., average so far) will be
reset. !

NO Press NO to cancel the operation. If the 7200A was

scanning, it will stop.

To exit Replay Traces mode and resume data acquisition, press
the Stop Replay Traces softkey.

STORE (25) Stores trace waveforms to floppy diskette or memories M1...M8.
The Waveform Storage Setup screen is used to configure the
specific storage operation to be performed. To display the setup
screen, press MODIFY and then STORE. See page 3-112 for a
description of the Waveform Storage Setup screen.

RECALL (26) Recalls waveforms from floppy diskette to memories M1...M8.
The Waveform Recall Setup screen is used to configure the spe-
cific recall operation to be performed. To display the setup
screen, press MODIFY and then RECALL. See page 3-115 fora ‘
description of the Waveform Recall Setup screen.
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Panel Settings Storage

All front panel settings can be stored on the 7200A’s intemal disk or on MS-DOS formatted
3.5" floppy diskettes. Users can store and recall their own front panel settings in a few key

presses.

Panel settings are stored and recalled in the Panel Settings screen. To display the Panel
Settings screen, first press the Configure System softkey in the Main Screen. This displays a
screen which contains softkeys used to setup 7200A system operations. Then press the
Panel Settings softkey. See page 3-136 for a description of the Panel Settings screen.

Hardcopy

HARDCOPY (11)

Programming

Program (3)
Softkey

Outputs a screen image, waveform listing (description of acquisi-
tion parameters and actual data points), or Program listing to se-
lected plotters and printers via the 7200A GPIB, Centronics, or
RS-232-C ports. The 7200A can also save the screen image on
floppy diskette.

Generating the copy does not affect scope operation. The
screen copy can be aborted while in progress by pressing the
HARDCOPY key again.

The Hardcopy Setup screen is used to specify the type of output,
the hardcopy device, the port to which it is connected, and user
specified annotations. To display Hardcopy Setup, press MOD-
IFY and then HARDCOPY. The Hardcopy Setup screen will dis-
play its selections. See Hardcopy Setup, page 3-103.

Enables the 7200A to leam a sequence of key presses and knob
changes. Once learned, the sequence, or program, can be exe-
cuted repeatedly for automatic operation. The program can then
be stored and recalled to and from disk for later use. Alternately,
you can create programs with an editor, which can interact with
the operator or make decisions based on wavefrom parameters,
data values, control settings, etc. For more information refer to
Section 7 of the Remote Programmer’s Manual.
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The program can be examined, stored, and recalled in the
Program Setup screen, displayed by pressing MODIFY and then
the Program softkey. See page 3-139 for a description of the
Program Setup screen.

From the Main Screen, the Program learning process can be
started and stopped. Also, execution of the learned program can .
be initiated and terminated.

The label appearing on the Main Screen for the Program softkey
indicates the next possible Program action:

Learn Initiates the learning process. All key presses and

Program knob changes are remembered for later execution.

Stop Learn Terminates the learning process.

Program

Run Initiates program execution. The program executes

Program to completion unless it is suspended, or an error
occurs.

Stop Run Suspends execution. Pressing any other key or

Program adjusting any knob during execution will also ‘
suspend the program. In either case, when the

program is suspended, a message will appear in
the upper screen:

“ABORT PROGRAM? (PRESS YES OR NO)” .
and the YES and NO softkeys will appear.

YES Pressing the YES softkey terminates the program
and re-displays the Run softkey label.

NO Pressing the NO softkey resumes program execution.
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Configure System

Configure System Displays a screen which contains softkeys used to setup 7200A

Softkey (7) system operations. Use the System Configure screen to store
and recall panel settings, select trace and grid intensities, set
time and date, set the GPIB address, set RS-232-C port parame-

‘ ters, and select plug-in interdependencies. System Configure

also provides a default settings key, a system reset key, and a
screen which displays a log of system messages. It also pre-
sents a summary of all race equations and of the contents of the
memories M1...M8.

Using Setup Screens

Setup screens use softkeys and selection fields to adjust control actions (see “Overview,”
pp. 3-1 and 3-7). The remainder of Section 3 explains how to use the 7200A’s setup
screens:

Setting up Traces and Processing Functions

Explains how to select which waveform data will be displayed in each trace and how to
perform waveform processing. See page 3-56.

Extended Parameter Setup

Explains how to select and display up to twenty different waveform parameters (selected
from over sixty) for any displayed trace(s). See page 3-89.

Persistence Setup

Explains how to set the number of sweeps remembered by the persistence display.
See page 3-99.

Multi Zoom Setup

Explains how to select the traces to be locked together and how to select whether horizontal,
vertical or both axis will be locked together. See page 3-101.
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Hardcopy Setup

Explains how to output screen images, waveforms, and Program listings to plotters, graphics
and laser printers, and 3.5" floppy disk. See page 3-103.

Waveform Storage Setup '

Explains how to store traces to memories and 3.5" floppy diskette. See page 3-112.

Display Options Setup

Explains how the operator can include additional annotation on to the traces and how they
are displayed. See page 3-125.

Waveform Recall Setup
Explains how to recall waveforms from 3.5" floppy diskette. See page 3-115.

Disk Utilities
(Accessed by pressing the Disk Utilities softkey from the Recall Setup, Store Setup, Panel

Settings, or Program Setup screens.) Explains how Disk Utilities screen softkeys and fields ‘
are used to format floppy diskettes and to access and maintain files. See page 3-118.

Trace Annotation Setup
Explains how to annotate points of interest on traces. See page 3-123.

Configure System

Provides access to infrequently used screens. See page 3-127.

Panel Settings

Provides access to the Panel Settings screen which is used to store and recall panel
settings. See page 3-136.
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Acquisition Setup

Explains how to select various acquisition options. See page 3-133.

. Display Setup
Explains how to select display intensities and colors. See page 3-128.

Program Setup

Explains how to configure the 7200A to learn a sequence of key presses and knob changes
for repeated automatic operation and how to store and recall programs. See page 3-139.
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A trace can represent unprocessed acquired data or can be the result of processing ac-
quired channel data (A1, A2, B1, B2 ...), memories (M1...M8), and/or other traces. For the de-
fault setup, each trace represents acquired data from one channel. Using the Trace Setup
screen, channel and/or memory data can be combined and processed to define trace data.
Traces can also be combined to define still other traces.

The Trace Setup screen contains softkeys and highlighted fields which are used to specify a
mathematical equation which combines and processes source data to generate the trace.

Display the Trace Setup screen by pressing the MODIFY key followed by the desired
TRACE key. Only the trace being modified will be displayed. An example of the Trace Setup

screen for Trace 3 is shown in Figure 3.23.

-~

Add
Constants

Add
Function

Tt = (MBS

Display
Trigger Times

Concel
Changes

Return

(A1+A2) \
S0ns .1 V
/ \ [ [
/ /
TRACE SETUP FOR TRACE1
Max # OF Points 50000
Actual # OF Points 500
Al
A2
Bl
B2
Move B M8 ./V\_
ve Box )

In Figure 3.23, the trace is displayed in the upper screen. The trace equation is below the
grid. It indicates the source(s) of data and how it is used to generate the trace. The trace be-

ing defined is T3.

The right side of the equation contains the sources, A1 and A2, and the processing function,
“+" for sum. Corresponding points for each acquisition (A1 + A2) are added to create those

Figure 3.23: Example Trace Setup screen
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in T3. The Max # Of Points field indicates an upper limit on the number of points that will be
added to generate T3. The Actual # of Points field indicates the actual number of points in
the waveform.

The softkeys to the left of the screen select processing functions, the trace label, constants,
and units.

The Move Box outer knob (17) is used to select a field for modification. The options list in the
lower right screen indicates available choices with the current choice in the center. To
change the selection, rotate the Modify Value inner knob (16) to move the desired choice to
the center of the list. The new choice will also replace the previous selection in the box.

As you modify the trace equation, the displayed trace will be continually updated to reflect
the selected processing. Press the Return softkey to save the edited trace setup and return
to the Main Screen. The Cancel Changes softkey cancels all changes, restores the original
trace setup, and displays the Main Screen.

Changing the Trace Equation

The trace equation is a mathematical equation defining the trace. It contains sources and
functions which operate on those sources. In addition, multiplicative constants, additive con-
stants, and units may be associated with each source.

The source data for the trace comes from acquisition channels, memories, or other traces.
Any channel present in the system and any memory (M1...M8) can be used as a source for
any trace. To avoid circular definitions, a given trace can use only lower numbered traces as
sources. The 7200A automatically determines which channels or traces can be used as
sources and displays them in the options list for a source. In Figure 3.23, the options for
sources for Trace 3 are A1, A2, T1, T2, M1, M2, M3, M4, M5, M6, M7, M8.

To change a source, move the box onto it and rotate the Modify Value inner knob to select a
different source. The new source will appear in the trace equation and in the center of the op-
tions list. '

The 7200A performs both unary waveform functions, which operate on one source, and bi-
nary functions which operate on two sources. An equation may contain up to two waveform
functions. Only one of the following functions may be used per equation: AVGC, AVGS,
EXTREMA, AVGMAG, AVGPWD, AVGPWS, FFTIM, FFTMAG, FFTPHA, FFTPWD,
FFTPWS, FFTRE, FFTRI, HIST, TREND, TOFAN, TOFPC, WINHIST

To change a function, move the box onto it. The options list will display the available func-
tions. Rotate the Modify Value knob to select the desired function. The new function wili re-
place the previous one in the trace equation. See pages 3-67 to 3-70 for descriptions of the
available waveform functions. The Add Function softkey, described below, adds a waveform
function to the equation. The Delete Function softkey deletes the function in the box.
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The default equation for each trace contains a single source, a channel. Further sources are
added in conjunction with binary waveform functions. When a binary function is added, the
7200A automatically adds a second source, with an initial default value. The second source
can be changed by moving the box onto it and rotating the Modify Value knob to select a dif-
ferent value. When a binary processing function is deleted or changed to a unary function,
the 7200A deletes its righthand source.

Note: The 7200A has two distinct sets of trace equations. When in
Replay Traces mode, the 7200A stops acquiring data and switches
from the acquisition set to the replay set of trace equations. The only
difference between the equations is that acquisition channels are not
available to be sources in replay trace equations. See “Replay Traces,”

page 3-47.

Add Function

To add a mathematical operation to a trace equation, press the
Add Function softkey while the box is on the equation. A new
math symbol will appear in the equation, and the box will move
onto the symbol. Use the Modify Value knob to select the de-
sired function.

For example, in the trace equation:

T1=[B2] (Equation 1)

Pressing Add Function with the box on the source B2 results in:

T1 =|ABS|(B2) (Equation 2)

with the box on ABS (the symbol indicating absolute value),
which is the default chosen by the 7200A.

If you add a binary waveform function, a math symbol followed
by a second source is added to the right of the box. For exam-
ple, if you change ABS to “+" by rotating the Modify Value knob,
Equation 2 becomes

T1 = (B2 +|A1) (Equation 3)

and the box moves to the binary waveform operator, “+". For
Equation 3, A1 is the default chosen by the 7200A for the sec-
ond source.

Rotating the Move Box knob and Modify Value knobs to change
the rightmost A1 to another source, A2, results in

T1 = (B2 +(A2]) (Equation 4)
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When you press the Add Function softkey, the 7200A adds a
waveform function which operates on the element of the equa-
tion which is in the box. The element may be either a source or a
previously added function. For example, in Equation 4, pressing
Add Function with the box on A2 results in

T1 = (B2 + ABS|(A2)) (Equation 5)
Changing the ABS to “~" would result in
T1 = (B2 + (A2[=] A1)) (Equation 6)

The 7200A added the binary operator “~” and a defauit source
A1 to the right of A2.

Starting from Equation 4 again, moving the box onto “+” and
then pressing Add Function results in

T1 =[ABS]( B2 + A2). (Equation 7)

The 7200A has added a function which operates on the result of
the “+". Changing ABS to “~” would result in

T1 = ((B2 + A2)[-] A1) (Equation 8)

To delete a waveform function, move the box onto the function
to be deleted and press the Delete Function softkey.

Deleting a function is the reverse of adding a function. For binary
waveform functions, the source to the right of the deleted func-
tion is also removed.

Although the deleted function (and righthand source) are re-
moved from the trace equation, they are temporarily saved while
the setup screen is displayed. The next time the Add Function
softkey is pressed, they are the defauit function and source
added by the 7200A.

This mechanism allows you to retrieve a function you may have
accidentally deleted, or to move an operation and source from
one part of the equation to another. For example, moving the
box in Equation 8 to the rightmost “~” and pressing Delete Func-
tion causes “—A1" to be deleted:

T1 = (B2[+]A2) (Equation 9)
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Moving the box left onto “B2" and pressing Add Function results
in:

T1 = ((B2[=] A1) + A2) (Equation 10)

Max # Of Points Waveform processing may require appreciable execution time.
To reduce this time, reduce the number of points to process for
the trace by selecting a smaller value for this field.

NOTE: This is only an upper limit on the number of points
to process. The actual number of points in the trace will
be less than this value if the source(s) of the trace has
fewer points. If the source(s) has more points,the 7200A
will reduce the number of points used by decimating, or
using every nth point.

Actual # Of Points indicates the actual number of points in the trace. This number
will vary based on panel settings such as timebase, horizontal
expansion, and processing function. it ranges from 20 points to
the maximum record length, but no greater than the Max # Of
Points.

Add Constants Enables selection of multiplicative constants with units and addi-
tive constants. One multiplicative constant with units and one ad-
ditive constant are associated with each source. Since a trace ‘
equation may include three sources, three pairs of constants
may be specified. Different Greek letters are assigned to each of
the six constants.

Both Multiplicative and Additive Constants are then divided into
two independent fields. The fields, mantissa and exponent are in-
dependently set.

To change the constants for a source, move the box onto the
source and press the Add Constants softkey. Additional fields ap-
pear as shown in Figure 3.24.
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Figure 3.24: Additional fields appear for Add Constants

Move the box onto the mantissa of the multiplicative constant for
the source. The options list in the lower right screen will display
choices from 1.0000 to 999.99. Rotate the Modify Value knob to
select a different value.

Move the box onto the exponent of the multiplicative constant for
the source. Change its value using the Modify Value knob. The
exponent field can range from 10 Oto 10%C.

Move the box onto the multiplicative constant units and use the
Modify Value knob to select the desired units.

The units of a trace are calculated by the 7200A by combining
the units of each source according to the trace equation. The
7200A reduces complex units to the simplest it can using its ba-
sis set. For example, cycles/sec is reduced to Hz.

The units of a source are modified by changing the units of the
multiplicative constant for the source. The resuiting units
associated with the source in the trace equation are the product
of the units of the trace, channel, or memory data and the units
selected for the multiplicative constant. Dimensionless units, indi-
cated by “~’, may be selected for the multiplicative constant to
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preserve the units of the source waveform data.
The units and their definitions are:

%

dB
dBM
daBv
decade
octave
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°
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dimensionless
percentage
decibels
decibel milliwatt
decibel Volts
decade
octave

part per million
events
meters
degree Kelvin
degree

amps

Hertz
seconds
Coulombs
Farads
1/ohms

ohm

Volts

Watts

Henrys
Webers
Newtons
Joules

Poise

grams
1/seconds
1/Henrys
Pascal

liter

Tesla
Division

More complex combinations can be entered remotely or from
ICL. For instance, the program “UNITS", which is distributed on
the hard disk, lets the operator enter a unit string of up to 40
characters. The entered unit is automatically multiplied by the de-
fault units of Volts, thus, entering:
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PAL/V Converts acquired units to PALs
(pressure)

S3*AM2 Seconds® X Amps/meter? will display
everything in g (grams)

(W/sy*V Watts/seconds X Volts will display as V3 A/s

W/sV Watt/second Volt will appear as VA/s

g m/s2/V Grams X meters/seconds®/Volt is converted
to Newtons

NOTE: Channel data always has units of Volts. You can
modify the units associated with an acquisition channel in
a trace equation by selecting the appropriate multiplica-
tive constant units.

Move the box onto the additive constant field and change its
value with the Modify Value knob. The additive constant man-
tissa value can range from -999.99 to 999.99.

Move the box onto the additive constant exponent field. Change
its value usmg the Modlfy Value knob. The exponent field can
range from 10" 3045 10%°

While constants are being edited, the Reset Value softkey is dis-
played. If the box is on the multiplicative constant mantissa,
pressing Reset Value sets the value to 1. If the box is on the mul-
tiplicative constant exponent, pressing Reset Value sets the
value to 10°. When the box is on the additive constant mantissa,
pressing Reset Value sets the value to 0. If the box is on addltlve
constant exponent, pressing Reset Value sets the value to 10°,

If the box is on units, pressing Reset Value sets the units to “-"
to indicate dimensionless units.

When any of the constants have changed from their reset val-
ues, the trace equation will change to display the current equa-
tion.

If any of the variable fields have changed, the trace equa-
tion will show the both the additive and multiplicative vari-
ables as greek letters.

If the Add Constants softkey is pushed then it is re-labeled as
Delete Constants. Pressing the Delete Constants softkey will re-
move the constants from that source and save it in memory.
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After a constant is deleteted the softkey is again labeled
Add Constants.

To transfer a constant from one source to another source, move the box over the source to
be moved and press Delete Constants. Next move the box over the source to receive the

constant. Press Add Constants. The constant is now transferred to the new source. .
4 SENS_1
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Figure 3.25: Editing the Trace Label

Once the desired changes are made, press the Return softkey to
save the selections and continue editing other parts of the equa-
tion. if the changes are not desired, press the Cancel Changes
softkey to restore the original selections and to continue editing
the equation. To simplify the equation, the multiplicative con-
stant, additive constant, and units will not be displayed if the val-
ues are 1.0, 0.0, and “~" respectively.

Trace Setup For Associated with each trace is a label used for screen annotation
and disk storage. The default labels are “TRACE1", "TRACE2",
etc.

To edit the trace label, move the box onto the Trace Setup For
field. The Edit Text softkey will appear in the upper left screen. '
When it is pressed the Insert Character, Delete Character, and



Annotate Trace

Display Trigger Times
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Default Label softkeys will appear, and the box will move on
individual characters in the trace label. See Figure 3.25.

Insert Press the Insert Character softkey once for each

Character character to be inserted. Each new character will
match the character displayed in the box and will
be displayed to the right of the box. After adding
a character(s), use the Modify Value continuous
knob to change the character as desired.

Delete Press the Delete Character softkey for each
Character character to be deleted.

Default Press the Default Text softkey to change the
Text trace label back to the default (“TRACE1",
"TRACE2", etc.).

Once the desired changes are made, press the Return softkey to
save the edited trace label and continue editing other parts of
the equation. If the changes are not desired, press the Cancel
Changes softkey to retain the original trace label.

NOTE: If the trace label is equal to the default
(“TRACE1", “TRACEZ2", etc.), an abbreviated form of the
trace equation will be displayed next to the trace key. If
the label has been changed so that it is not equal to the
default, the label will be displayed next to the trace key.

This softkey displays the Trace Annotation Setup Screen which
allows the operator to annotate up to 10 different points of inter-
est on each trace. See page 3-123.

The Display Trigger Times softkey will display the time(s) at
which the trigger(s) occurred or the acquisition duration.

For Sequence trigger mode, the first and last trigger times (or Du-
ration) are displayed along with the triggers time for each seg-
ment. When there are more segment trig times than can fit on

the screen, the Next Line continuous knob will allow scrolling up
and down the list of trig times.

The Show Absolute/Relative Times softkey will switch between
the display of trig times from the time at which trigger occurred
(Absolute) and the time from first trigger (Relative). The Return
softkey when pressed will exit the trig times screen and return to
the Trace Setup screen.
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Unary Waveform Functions

The Unary waveform functions operate on one source: trace, channel data, a memory, or the
result of a previous function.

Not every function can be used as a source for every other function. Also, waveforms cre-
ated by using SEQuence Trigger Mode cannot be processed by some waveform functions. If
an

incorrect processing equation is selected, the 7200A displays an error message in the Mes-
sage Field after each attempt at processing data.

The names of the single waveform functions and brief explanations follow:

NOTE: Unless otherwise stated, if the source is an Extrema waveform,
these functions use the Roof information and ignore the Floor data.

Function Symbol  Explanation
1-POINT Sm Normally, if the maximum number of points specified for a
SMOOTHING 1 function is less than the number of points in its source wave-

form, the source is decimated by skipping points. Rather
than skipping points, and using only every n-th point, 1-
POINT Smoothing averages n points together to produce
each point in the result.

3-POINT Sm Performs a 3-point moving average by adding adjacent data
SMOOTHING 3 points to each other. Each data point of the source is recom-
puted according to the formula:
Y(i) = W(i-1)/4 + W(i)/2 + W(i+1)/4

S5-POINT Sm Performs a 5-point moving average. The formula for 5-point
SMOOTHING 5 smoothing is:
Y(i) = W(i-2)/16 + W(i-1)/4 + W(i)*6/16
+ W(i+1)/4 + W(i+2)/16
7-POINT Sm Performs a 7- point moving average:
SMOOTHING 7 Y(i) = W(i-3)/64 + W(i-2)*6/64 + W(i-1)*15/64
+ W(i)*20/64+ W(i+1)*15/16 + W(i+2)"6/64
+ W(i+3)/64
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9-POINT Sm Performs a 9-point moving average:

SMOOTHING 9 Y(i) = W(i-4)/256 + W(i-3)*8/256 + W(i-2)*28/256
+ W(i-1)*56/256 + W(i)*70/256
+ W(i+1)*56/256 + W(i+2)*28/256
+ W(i+3)"8/256 + W(i+4)/256

ABSOLUTE ABS Takes the absolute value of the source. .
VALUE
ANTILOG EXP The antilog to the base e of the source; that is, e raised to
the power equal to the source. The vertical axis of the result
is dimensionless.
AVGMAG AVGMAG Average Magnitude of Fast Fourier Transform.
AVGPWD AVGPWD Average Power Spectral Density.
AVGPWS AVGPWS Average Power Spectrum.
AVGSEQ AVGSEQ Averages the segments in a sequencé waveform.
CONTINUOUS AVGC Uses an indefinite number of acquisitions and enables the
AVERAGE user to see the effects of more recent changes to the signal.
See page 3-77 for more detalls.
DERIVATIVE d/dt Differentiates the source.
ERES ERES Applies an enhanced resolution filter which increases the .
number of effective bits while decreasing the bandwidth.
EXP10 EXT10 Like EXP (ANTILOG), except the base is 10.
EXTREMA EXTREMA Generates a dual waveform which represents the minimum
and maximum values of the source (i.e., the floor and roof
functions displayed simultaneously). See page 3-79 for more
details.
FFTIM FFTIM Imaginary Part of Fast Fourier Transform.
FFTMAG FFTMAG Magnitude of Fast Fourier Transform.
FFTPHA FFTPHA Phase of Fast Fourier Transform.
FFTPWD FFTPWD Power Spectral Density.
FFTPWS FFTPWS Power Spectrum.
FFTRE FFTRE Real Part of Fast Fourier Transform. '
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Real and imaginary parts of Fast Fourier Transform (dual
waveform).

Generates a display of the floor function of the source; that
is, the minima of the source from all acquisitions. If the
source is an EXTREMA waveform, the lower part is se-
lected. Otherwise, the EXTREMA is computed with MAX-
SWEEPS=10000, and the lower part is selected.

Produces continuously updating histograms of waveform pa-
rameter values.

Integrates the source.

Takes the reciprocal of the source.

Performs a log of a dimensionless source to the base e. Val-
ues less than or equal to zero are set to underflow.

Like LOG, except the base is 10. -
Negates the values in the source.

Generates a display of the roof function of the source; that
is, the maxima of the source from all acquisitions. If the
source is an EXTREMA waveform, the upper part is se-
lected. Otherwise, the EXTREMA is computed with MAX-
SWEEPs=100000, and the upper part is selected.

Compares the source waveform with zero. Points which are
less than zero are set to -1. Points which are equal to zero
are set to zero. Points which are greater than zero are set to
+1. The vertical axis of the result is dimensioniess.

Performs 10-to-1 interpolation using a sin(x)/x filter.
Squares the source.

Takes the square root of the absolute value of the source.

Provides a more accurate statistical measure than continu-
ous averaging because the acquisitions are not weighted
and artifacts may be rejected. See p 3-77 for more details.

Produces a time of flight histogram to support measure-
ments using a charge detector. See p.3-74 for more details
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TIME OF TOFPC Produces a Time of Flight histogram to support measure-
FLIGHT ments using a pulse detector. See p.3-74 for more details
PULSE COUNT
TREND TREND  The 7200A can produce rolling trends of the most recent
waveform parameter values.
WINDOW WINHIST Takes a Time of Flight histogram as inputs and produces a ‘
HISTOGRAM new histogram using user defined windows, see p.3-75 for
details.
Fast Fourier Transform Functions

The FFT functions compute spectra of single time-domain waveforms. Spectra are dis-
played with a linear frequency axis running from zero to the Nyquist frequency. The fre-
quency scale factors (Hz/div) are in a 1, 2, 5 sequence.

FFT Functions
Eunction Symbol  Explanation
Power Spectrum FFTPWS The Power Spectrum is the signal power (or magnitude) rep-
resented on a logarithmic vertical scale. For 50 Q input cou-
pling, 0 dBm corresponds to the voltage (0.315 V peak)
which is equivalent to 1 mW into 50 Q. For 1 MQ input cou-
pling, 0 dBV corresponds to 1 V peak. The power spectrum '

is suitable for characterizing spectra which contain isolated
peaks.

Power Density FFTPWD The Power Density is the signal power normalized to the
bandwidth of the equivalent filter associated with the FFT cal-
culation. The units are dBm for 50 Q input coupling, and dBV
for 1 MQ input coupling. The power density is suitable for
characterizing broad-band noise

Magnitude FFTMAG The Magnitude has the same units as the input signal. It is
the peak signal amplitude represented on a linear scale.

Phase (degrees) FFTPHA The Phase is measured with respect to a cosine whose
maximum occurs at the left-hand edge of the screen, at
which point it has 0°. Similarly, a positive-going sine starting
at the left-hand edge of the screen has -90° phase.

Real FFTRE The Real part has the same units as the input, and repre-
sents the real part of the complex result of the FFT computa- ‘
tion.
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Real + Imaginary FFTRI

FFT Parameters
Parameter

Max # Of Points

Actual # Of Points

DC Suppression

Window Type
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The Imaginary part has the same units as the input, and rep-
resents the imaginary part of the complex result of the FFT
computation.

The Real + Imaginary has the same units as the input. It is
the entire complex result of the FFT computation.

Explanation

FFT spectra are computed over all of the source time-do-
main waveform. This parameter limits the number of points
used for FFT processing. If the input waveform contains
more points than the selected maximum, these are deci-
mated prior to FFT processing. If the input waveform has
fewer points, all points are used.

This is not a parameter which can be changed by the opera-
tor. Instead, it indicates the number of points actually gener-
ated in the output waveform. Since the FFT is computed on
a real waveform, the result is symmetrical about zero fre-
quency. The redundant information is not kept in the output
waveform. Therefore, the Actual # Of Points is half of the
number of points used to compute the FFT.

When DC Suppression is turned ON, the DC component of
the input signal is forced to zero prior to the FFT processing.
This improves the amplitude resolution, especially when the
input has a large DC component,

The window type defines the bandwidth and shape of the
equivalent filter associated with the FFT processing.
See table 3.3 for window types. '
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Window type resolution amplitude leakage
RECTANGULAR high w* **
VON_HANN moderate  good small
(Hanning)
HAMMING moderate  good small
FLAT_TOP moderate  excellent small
BLKMN_HARRIS moderate  excellent minimum
Table 3.3 FFT Window Type

** The RECTANGULAR window is the best choice (maxi-
mum resolution and amplitude and minimum leakage) if one

of the following conditions are met:

1. The signal is a transient which is completely contained in

the time-domain window.

2. The signal is known to have a fundamental frequency

component which is an integral multiple of the fundamental

frequency of the window.

When these conditions are not met varying amounts of spec-
tral leakage and scallop loss are developed.

Binary Waveform Functions
The 7200A performs binary waveform processing functions as follows:
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1. Binary waveform functions operate on two sources. Each source may be a trace, channel
data, a waveform stored in memory, or the result of a previous function.

2. The two source waveforms of a binary function must have the same horizontal scale fac-

tor, horizontal units, and vertical units.

3. The sources are combined on a point-by-point basis. For example, if the trace equation is
“T3 = A1 * T2", the trace T3 is the product of data occurring at corresponding times in A1

and T2.

4. The 7200A automatically compensates for any differences in the vertical gains and offsets

of the two sources.

5. Units are combined and simplified, if possible, for all operations. For example, if the trace
equation is “T3 = T2/T1", the units of T2 is cycles, and T1 is seconds, the 7200A automat-

ically assigns "Hz" to the units of T3.

6. The result's vertical range is corrected to fit onto the grid.
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7. The source waveform’s trigger points may be different, but this usually gives results that
are difficult to interpret. '

Not every function can be used as a source for every other function. Extrema data or wave-
forms created by using SEQuence Trigger Mode cannot be operated upon with binary func-
tions. If an incorrect processing equation is selected, the 7200A displays an error message

after each attempt at processing data.

The names of the binary waveform functions, their symbols as they appear in the options list,
and brief explanations follow:

Eunction Symbol  Explanation

SUM + Adds two source waveforms.

DIFFERENCE - Subtracts the second source from the first source.
PRODUCT * Multiplies two source waveforms.

RATIO / Divides the first source by the second source.
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Time of Flight Fuctions

Function ~ Symbol  Explanation

TIME OF
FLIGHT
ANALOG

TIME OF
FLIGHT
PULSE
COUNT
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TOFAN

TOFPC

This processing function produces a time of flight histogram to
support time of flight measurements using a charge detector. ‘

This processing function also converts the horizontal axis from
time to mass. Time in the input waveform is assumed to be a lin-
ear function of sqrt(mass) in the output. This assumes that the
charge is the same for each ion. Note that the area of each peak
is preserved by this function.

If the application requires averaging of the input data, it should
be done prior to this function.

When this function is selected, the following parameters can be
adjusted: -

Max # Of specifies the maximum length of the output
Bins waveform. If the length of the output is less than
that of the input, bins are summed rather than decimated.
Siope specifies whether the peaks in the input waveform
are positive or negative.
Gain used to define the mass axis according to the following
formula:
Vmass = Gain* (time+ Offse}
or

mass=[Galn* (time+ Ol‘lso;]2

Offset used to define the mass axis according to the
above formula.

This processing function produces a time of flight histogram to
support measurements using a pulse detector, such as a
photomultiplier. Each input waveform is searched for peaks, and
the time from trigger to each peak is computed. The correspond-
ing bins in the histogram are incremented by one for each peak.
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This processing function also converts the horizontal axis from
time to mass. Time in the input is assumed to be a linear func-
tion of sqrt(mass) in the output This assumes that the charge is
the same for each ion. Note that the area of each peak is pre-
served by this function.

When this function is selected, the following parameters can be

adjusted:

Max # of specifies the maximum number of bins in the

Bins histogram. It can be as large as the number of
points in the waveform.

Slope specifies whether rising or falling edges are used
to compute peak times. Choices are POS and NEG.

Coupling indicates the method of applying the Threshold for
locating edges. Choices are AC and DC.

Threshold specifies the value for computing the time of an

edge. The value is expresed in the vertical units of
the input waveform. If Coupling is DC, the Threshold
is an absolute value. If Coupling is AC, the Threshold
is relative to the baseline of the input.

Max Events indicates the maximum number of input waveforms
which may contribute to the histogram.

Gain used to define the mass axis according to the
following formula:

Vmass = Gain* (time+ Offse}
or

mass=[Galn+ (time+ Offsep]?

Offset used to define the mass axis according to the
above formula.
WINDOW WINHIST This processing function takes a time of flight histogram as input
HISTOGRAM and generates another histogram from it. The user specifies a

set of “windows” in the input histogram which are to be exam-
ined. This function sums the data in each window and stores the
sum in the output histogram.

3-75



Setting Up Traces and Processing Functions

The output histogram is essentially a table of peak intensities,
where the peaks are in pre-defined locations. It is up to the user
to ensure that the windows are correctly located and sized.

When this function is selected, the following parameters can be

adjusted:

Max # of specifies the number of regions in the input to ‘
be examined. The actual size of the output histogram
is the number of windows rounded up to the next
cannonical histogram size. (i.e.the size is always on
a1, 2, 5 sequence.)

Center the location of the center of the leftmost window.
Expressed in horizontal units of the input waveform.

Width is the width of each window, expressed in the horizontal
units of the input waveform.

Spacing is the distance from the center of one window to the
center of the next one, expressed in the horizontal
units of the input waveform. The window spacing may
not be less than the window width.

History Functions ‘

Most processing functions perform caiculations that use only the most recently acquired set
of waveforms. The square root function (“V*), for example, takes the square root of the most
recent waveform for its source to generate the result. Previous waveform acquisitions are
not used.

However, continuous average, summed average, extrema, histogram, trend, and the FFT av-
eraging functions (AVGMAG, AVGPWD, AVGPWS) use the most recent waveform and one
or more previously acquired sets of data. For example, the averaging functions use data
from summing past acquisitions together. Because they depend on the history of past acqui-
sitions, these functions are called History Functions.

When a trace includes a history function, the current sweep number is displayed next to the
trace key for that trace. This number indicates the number of sets of data which have been
accumulated so far to comprise the trace’s history data. The sweep number is updated each
time the trace display is updated with new acquisitions.

In order to increase the throughput of history functions, when one or more traces containing
history functions are tumed on, the 7200A automatically reduces the screen update rate to
one per second. For each acquisition of data in between screen updates, only the history
functions and functions which are used to produce their sources are computed, and the trace
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display remains unchanged. Once a second, all trace functions are computed and the dis-
play is updated.

The history data for each of the history functions is affected as follows:

m To suspend the operation of the history function to increase processing speed for
other traces, turn off the applicable trace. The current state of the data will be
saved and operation will be resumed from that state when the trace is
subsequentiy turned on again.

W To reset all data back to zero, press the Clear Display softkey which appears in
the Main Screen and the Trace Setup screens when history functions are
enabled. The functions will start to accumulate history again with the next
acquisition.

The following operations automatically reset the data to zero:

B Changing the plug-in acquisition parameters, such as timebase, for the source
waveform(s) of a trace using a history function.

B Changing the parameters defining the operation of the function, except the
maximum number of sweeps.

B Enabling Replay Traces.

Changing trigger mode to SINGLE suspends acquisition of data and accumulation of history
functions.

The history functions require additional fields to define their operations. For example, to per-
form a summed average, the number of sweeps must be specified. The 7200A automatically
displays the additional fields below the equation. Move the box on the desired fields in order
to select their values.

Explanations of the history functions follow:

Eunction Symbol  Explanation
CONTINUOUS AVGC The average function can be used to remove random noise
AVERAGE from a signal and present a better picture of the actual wave-

form. Averaging more waveform acquisitions removes more
noise. Also, an averaged waveform produces measurement
results that have greater accuracy; that is, the dynamic
range is increased.

The Continuous average function uses an indefinite number
of acquisitions to display the effects of more recent changes
to the signal.
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Weight specifies the weighing factors, which determine
the speed at which the continuous average foilows
changes in the source waveform. As the value of the
weight decreases, the average follows changes in
the signal more closely.

The continuous average (AVGC) is computed according to .
the following formula:

AVGCsweep i =[(Weight-1) * AVGCj.1 + Sourcej)/Weight

Averaging may not be applied to Extrema or segmented

waveforms.
SUMMED AVGS Similar to Continuous Average, this function improves the
AVERAGE signal to noise ratio and increases the dynamic range by sev-

eral bits. Summed averaging provides a more accurate sta-
tistical measure than continuous averaging because the
acquisitions are not weighted and artifacts may be rejected.

When this function is selected, the following parameters can
be adjusted:

Max Sweeps sets the number of sweeps to accumulate
before pausing. The choices are 10 to 100000.
Unlike other parameters, if the average is ‘
started and you want to change this parameter,
the data is not reset. Changing this parameter
during averaging has the following effects:

B |f Max Sweeps is reduced to a number less than
the number already averaged, the averaging im-
mediately pauses.

B |f Max Sweeps Is set to a number that has not
been reached, the averaging will continue until it
reaches the new number.

Artifact Reject If Artifact Reject is turned ON, the 7200A does
not include in the average any waveforms with
underflow or overflow. If waveforms consistently
contain overflows, averaging will not proceed
and the number of accumulated sweeps will

stay at zero indefinitely. ‘
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If Artifact Reject is turned OFF, any overflows
are set to the maximum possible value of the
ADC and any underflows to the minimum value.
The waveform is then included in the average.
The average will be incorrect at the overflow
positions.

Averaging may not be applied to Extrema or segmented
waveforms.

When the source of AVGS is an acquisition channel, the av-
eraging will be performed at a high rate (dependent on the
plug-in) if the following conditions are true:

1. Record Traces is off.

2. The acquisition record length is < 20K points.
(This restriction is specific to the 7242 plug-in
and may be different for other plug-ins.)

3. Acquisition type is not RIS or sequence.

4. Each enabled trace which uses a channel
must use a unique channel, and must consist

of either no processing (eg. T1= A1) or an AVGS
function with no decimation

(Max # of points = record length).

For example, if TI=AVGS(A1) and T2=A2,
averaging will be fast. However, if T1I=AVGS(A1)
and T2=A1, averaging will not be fast because
the same channel is used for both an average
and display.

When these conditions are met, the fast averaging icon will
be displayed at the bottom of the screen.

The EXTREMA function generates two waveforms which
represent the minimum and maximum values of the source
(i.e., the floor and roof functions displayed simultaneously).
These waveforms are generated by repeated comparison of
acquisitions of the source waveform with the aiready accu-
mulated EXTREMA waveform. Whenever a point of the new
waveform exceeds (either positively or negatively) the corre-
sponding data point of the accumulated EXTREMA wave-
form, it replaces the former value in the EXTREMA
waveform.
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HISTOGRAM

HIST

The single parameter for this function is Max Sweeps:

Max Sweeps equals the maximum number of acquisitions
used to create the envelopes. This number
can be between 10 and 100000. When this
maximum number is reached, the accumulation
process stops. .

8 As in summed averaging, if Max Sweeps is in-
creased while this function is in process, it will
continue until it reaches the new value. If the new
value selected is below the actual number, the
process stops immediately.

The EXTREMA function cannot be applied to other Extrema
or segmented waveforms.

The Histogram function produces a waveform consisting of
one point for each histogram bin, where the value of each
point is equal to the number of parameter values which fall
into the corresponding bin. The number of points in the wave-
form, i.e. the number of bins in the histogram) is equal to the
Max # Of Bins specified in Trace Setup.

Parameter values which fall outside of the histogram limits
as specified by Center and Width are not included in any of
the histogram bins, but do count as events for purposes of
reaching Max Events. Also, if the Center and Width are
changed these events may be included in the new histo-
gram. Invalid parameter values (indicated on the parameter
display by

(“- - -") are not included in any of the histogram bins but do
count as events.

The fields and softkeys are described below:

Max # Of Bins The number of bins in the histogram (equals
the number of points in the waveform).
If Max # Of Bins Is changed, up to the last
20,000 accumulated parameter values are
rehistogrammed to produce the new number
of bins. The selections are 20, 50, 100, 200,

500, 1000, 2000.
Actual # The actual number of bins present in the .
Of Bins histogram. This differs from Max # Of Bins
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only due to horizontal expansion or position.
The parameter of the source waveform
whose value is to be histogrammed.

If the source waveform is a channel or
memory, the parameter is computed on the
entire waveform, for a sequence waveform,
at least one parameter value is generated
for each segment. If the source waveform

is a trace, the parameter is computed only
on the section of the trace delineated by the
parameter cursors. The histogram is reset
when the cursors are moved. If the trace is
a sequence waveform, the parameter is
computed for each segment between the
cursors (including the segments in which the
left and right cursors are located). The
selections for Parameter are the same as in
Extended Parameter Setup. Some
parameters require 1 or 2 arguments. When
a parameter requiring arguments is selected,
the Parameter Argument fields appear

as described below.

The maximum number of parameter value
events to maintain in the continuous
histogram. Internally the HIST function
maintains a record of the last 20000
parameter value events in a circular

buffer, regardless of Max Events.

However, only the specified Max Events
most recent events are included in the
histogram. If Max Events is changed, the
available events in the buffer are used to
immediately produce a new histogram
containing the specified number of events.
The new histogram is then maintained

with the new Max Events. The selections
are 10, 20, 50, 100, ... 2000000000.

If the Max Events is greater than 20000,
histogramming stops when the selected
number of events is reached. If Max Events
is less than or equal to 20000, the histogram
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will continually display the last Max Events
values.

Center The midpoint of the central bin of the
histogram. The histogram is displayed with
the Center located halfway across the screen.
If Center is changed, the Max Events ‘
(up to 20,000)most recent accumulated events
are rehistogrammed with the new Center.
The softkeys “Center On Max” and
“Find Center And Width", described below,
can be used to automatically set the Center.
The selections range from -1E30 to 1E30
with resolution of 1E-12.

Width 1/10 of the total width of the histogram.
The histogram is displayed with the horizontal
scale per division equal to the selected
Width/div. If Width is changed, the Max Events
(up to 20,000) most recent accumulated events
are rehistogrammed with the new Width
The softkey “Find Center And Width”",
described below, can be used to automatically
set the Width.

The selections range from

-500E30 to S00E30 in 1-2-5 steps. The value
consists of two fields, mantissa and exponent,
which may be selected individually to

choose a number in enginesring notation.
Mantissa selections are -500, -200, -100,
-50, -20, -10, -5, -2, -1, 1, 2, 5, 10, 20, 50,
100, 200, 500.

Exponent selections are E-30, E-27, E-24,
E-21, E-18, E-15, pico, nano, micro, milli, “”,
kilo, mega, giga, tera, E15, E18, E21, E24,
E27, E30.

Vertical The vertical scaling of the histogram, the
options are LIN for linear, LOG for logarithmic,
and MAX for autoscaling the histogram to fit
the maximum limits of the display. '
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Events Per For some parameters, e.g. delay, each source

Waveform waveform sweep generates a single parameter
value. For other parameters, e.g. rise, each
source waveform sweep can contain multiple
events, each of which generates a parameter
value. The Events Per Waveform field is
present only for the latter parameters.
The selections are FIRST, ALL, and AVERAGE.

Note: For sequence waveforms, the Events per Wave-
form field determines the number of parameter values
generated for each segment. At least one parameter
value per segment will always contribute to the histo-
gram.

FIRST If FIRST is selected, the parameter
value for the first event in the
waveform sweep contributes to the
histogram. All other events in the
waveform sweep are ignored.

ALL If ALL is selected, the parameter
values for all events in the
waveform sweep individually
contribute to the histogram.

AVERAGE If AVERAGE is selected, the
parameter values for all events
in the waveform sweep are
averaged together to produce
a single value which is
accumulated in the histogram.

Parameter These fields appear only if the selected
Argument parameter requires arguments. The ranges
1and2 of the parameter arguments are
determined solely by the parameter and
are independent of the source waveform.
The menu field names and ranges of
values will be dynamically provided for
the selected parameter.
See Extended Parameter Setup p. 3-89.
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TREND

The following two softkeys automatically select the Center
and/or Width to best display the accumulated parameter val-
ues:

Center When the “Center On Max" softkey is
On Max pressed the 7200A moves the histogram
Center to the mode of the current .

histogram and keeps the Width the same.
The last Max Events accumulated events
(up to 20,00 events) are rehistogrammed
about the new Center.

FindCenter  When “Find Center And Width" is pressed
And Width the 7200A automatically chooses the
histogram Center and Width to
encompass the Max Events most recent
accumulated events (up to 20,000).
The events are then rehistogrammed as
specified by the new Center and Width.

The TREND function produces a waveform consisting of one

point for each parameter value trended, where the value of

each point is equal to the value of the parameter. At any

time the number of points in the waveform is between zero

and Max # of points, inclusive. ‘

Parameter values which fall outside of the trend limits as
specified by Center and Height and included in the trend as
overflows or underflows, and count as events for purposes
of reaching Max # of Points. Also, if the Center and Height
are changed, these events may be included in the new
trend. Iinvalid parameter values (indicated on the parameter
display by “—") are recorded as invalid points in the TREND
waveform and count as events. These invalid points show
up as holes in the waveform.

The fields and softkeys are described below:
Max # Of The maximum number of parameter values to
Points maintain in the rolling trend (equals the
maximum number of points in the trend
waveform). The trend waveform is displayed
with Max # Of Points across the screen
when unexpanded. Internally the TREND ‘
function maintains a record of the last 20000



Actual #
Of Points

Parameter

Center
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parameter value events in a circular buffer,
regardless of Max # Of Points. However, only
the specified Max # Of Points most recent events
are included in the trend. if Max # Of Points is
changed, the available events in the buffer are
used to immediately produce a new trend
containing the specified number of events.

The new trend is then maintained at the new
Max # Of Points. The selections are 50, 100,
200, 500, 1000, 2000, 5000, 10000, 20000.

The actual number of parameter values
included in the trend. Actual # Of Points is
less than Max # Of Points if the trend has not
yet accumulated Max # Of Points events or if
the trend has been horizontally expanded or
positioned off the screen.

The parameter of the source waveform whose
value is to be trended. If the source waveform
is a channel or memory, the parameter is
computed on the entire waveform. For a
sequence waveform, at least one parameter
value is generated for each segment. If the
source waveform is a trace, the parameter is
computed only on the section of the trace
delineated by the parameter cursors. The trend
is reset when the cursors are moved. If the
trace is a sequence waveform, the parameter
is computed for each segment between the
cursors (including the segments in which the
left and right cursors are located).

The selections for Parameter are the same as in
Extended Parameter Setup. Some parameters
require 1 or 2 arguments. When a parameter
requiring arguments is selected, the Parameter
Argument fields appear as described below.

The center of the range of parameter values

to be included in the trend. The trend
waveform is vertically scaled for display so that
the Center value is at the center of the grid.

If Center is changed, the trend of the
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Max # Of Points most recent events is

immediately redisplayed about the new

Center. The softkey “Find Center And Height”,
described later, can be used to automatically

set the center. The selections range from

-1E30 to 1E30 with resolution of 1E-12. ‘

Height 1/8 of the total range of parameter values to
be included in the trend. The trend waveform is
vertically scaled for display so that the vertical
scale per division is equal to the selected
Height/div. If Height is changed, the trend
of the Max # Of Points most recent events is
immediately redisplayed with the new Height.
The softkey “Find Center And Height”,
described below, can be used to automatically
set the height. The selections range from
-500E30 to 500E30 in 1-2-5 steps. The value
consists of fields, mantissa and exponent,
which may be selected individually to choose
a number in engineering notation.

Mantissa  selections are -500, -200, -100,

-50,-20, -10,-5,-2,-1,1,2, 5, 10,

20, 50, 100, 200, 500. '
Exponent selections are E-30, E-27, E-24,

E-21,E-18, E-15, pico, nano,

micro, milli, “ ", kilo, mega, giga,
tera, E15, E18, E21, E24, E27, E30.

Horizontal The horizontal scaling of a trend. The options
are 1,2,5,10,20,50,... 5000 s/div and Events.
When EVENTS is selected, parameter values
are used from each waveform, When a
number of seconds per division is selected,
waveforms are sampled at a rate determined
by the Horizontal scaling and the
Max # of Points. One value of the parameter,
either the first or the average, is used from
the sampled waveform, as determined by

Events Per Waveform.
Events Per For some parameters, e.g. delay, .
Waveform each source waveform sweep generates a
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single parameter value. For other
parameters, e.g. rise, each source waveform
sweep can contain multiple events each of
which generates a parameter vaiue. The
Events Per Waveform field is present only for
the latter parameters. The selections are
FIRST, ALL, and AVERAGE.

FIRST If FIRST is selected, the parameter
value for the first eventin the
waveform sweep contributes to
the trend. All other events in the
waveform sweep are ignored

ALL If ALL is selected, the parameter
values for all events in the
waveform sweep individually
contribute to the trend.

AVERAGE If AVERAGE is selected, the
parameter values for all events in
the waveform sweep are
averaged together to produce a
single value which is recorded in
the trend

Note: For sequence waveforms, the Events per Wave-
form field determines the number of parameter values
generated for each segment. At least one parameter
value per segment will always contribute to the trend.

Parameter These fields appear only if the selected parameter
Argument 1 requires arguments. The ranges of the
and 2 parameter arguments are determined solely

by the parameter and are independent of the
source waveform. The menu field names and
ranges of values will be dynamically provided
for the selected parameter.

Find Center When the “Find Center And Height” softkey

And Height is pressed the 7200A automatically chooses
the Center and Height to best display the
trend of the Max # Of Points most recent events.
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AVGMAG, AVGPWD,
and AVGPWS

These functions are averages computed from any of the Fast
Fourier Transform functions. As the names imply, they compute
the average magnitude, power density, and power spectrum re-
spectively.

currently computing any Fast Fourier Transform. The average Is
computed directly from the complex intermediate result of the
source FFT. For example,

T1 = FFTMAG(A1)
T2 = AVGMAG(T1)

is similar to T1 = FFTMAG(A1)
T2 = AVGS(T1)

However, the former combination is computed with more accu-
racy. Note that the FFT type computed in T1 does not have to be
the same as the type of the average computed in T2. Therefore,
it is possible to have:

T1 = FFTPWS(A1)
T2 = AVGMAG(T1)

This example computes the power spectrum as well as the aver- '

The source of any of these functions should be a trace which is ‘

age magnitude.

The Max # Of Points and Max Sweeps parameters are sup-
ported by these functions. They have the same meaning as for
the AVGS function.
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The 7200A can calculate up to twenty different waveform parameters for any combination of
displayed traces. The Extended Parameter Setup screen is used to select from a large num-
ber of parameters and to choose which traces to measure.

To display the Extended Parameter Setup screen, press the MODIFY key and then the
CURSOR MEASUREMENTS key. The Extended Parameter Setup screen will display its
current selections:

f Edit Is1 N
Arguments 1us 1 V
B2
1us 1 V
i G T W 1 N VAN PN AR 1Y
RN AW 2N A AN AW AN A
y AWENAVANERNENANA!
A\ \V y \VI A\ \V \J
Clear All
EXTENDED PARAMETER SETUP
Ti:riee T2:rise
e e
FOa :fo
ook T3-Fa T4:Fall _
71:me0n T2: meon .
13 :mean T4 :mean dur
T1: sdev T2: sdev duty
T3: sdev T4 : sdev Forl
Concel ~ ~:=- i Freq
Cronges | ien Threshold 10 ‘ frst
Upper Threshold % tdc m
\ Return Move Box J
Figure 3.27: Example Extended Parameter Setup screen

NOTE: The parameter values will be displayed on the Main Screen
(when Cursor type EXT PARAM is enabled) in the same locations as

selected on the setup screen.

The screen contains selection fields for choosing up to twenty trace-parameter combina-
tions. Each selection has two fields separated by a colon (:). The left field indicates the trace
to be measured; the right field indicates the parameter to be caiculated. For example, Figure
3.27 indicates that the median and mode will be computed for trace 1, trace 2, and trace 3.
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The Move Box knob is used to select a field for modification. The options list in the lower
right screen will indicate available choices with the current selection in the center. To change
the selection, rotate the Modify Value knob to move the desired choice to the center of the
list. The new choice will also replace the previous selection in the box.

NOTE: When “- " is selected from the Options List for either the trace

or parameter field, no parameter will be calculated and the correspond- .
ing location in the Extended Parameter display on the Main Screen will

be blank.

Some parameters have arguments which specify how they will be computed by the 7200A.
When the box is on a parameter with arguments, the arguments and their values are dis-
played at the bottom of the screen and the Edit Arguments softkey appears in the upper left
hand corner of the Setup screen. Push the Edit Arguments softkey to move the box from the
parameter field to the argument fields and change their values. Press the Retum softkey to
save the new argument values and return the box to the parameter field. Press the Cancel
Changes softkey to restore the original values and return the box to the parameter field.

The Clear All softkey deselects all the traces and parameters and replaces them with “- -".

The Unlock/Lock Cursors softkey selects either independent cursors for each trace or lock-
ing all the cursors together in the same place on all traces. See Extended Parameters p.3-30.

After completing all changes, press the Retum softkey to save the changes and display the
Main screen. The Cancel Changes softkey cancels all changes, restores the original setup,
and displays the Main Screen.

The waveform parameters available are described below. The parameters are grouped ac-
cording to the types of waveforms on which the operate: General (all types of waveforms),
Time Domain, Frequency Domain, and Histogram parameters.

Parameters displayed in Extended Parameters are calculated only on the section of the
trace delineated by the two cursors. If the trace is a sequence waveform, the parameters
are calculated only on the first segment between the cursors (i.e., the segment in which the
leftmost cursor is located).

General Parameters
P Symbol Explanafi
acquisition (dur) For a single sweep waveform, dur is 0. For a sequence wave-
duration form, dur is the time from the trigger of the first segment to the
trigger of the last segment. For a single segment of a sequence
waveform, dur is the time from the trigger of the previous seg-
ment to the trigger of the current segment. For a waveform pro- '
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trigger of the first waveform accumulated to the trigger of the last
waveform accumulated.

data (data) The data value at the left cursor. When this parameter is
used for histograming, and EVENTS PER WAVEFORM is
set to ALL, all of the data values between the cursors
are histogrammed.

date (date) Date of acquisition of the waveform.

first (frst) Horizontal position of first (leftmost) cursor.

last (last) Horizontal position of last (rightmost) cursor.

points (pnts) Number of points between the cursors.

time (time) Time of acquisition of the waveform.

Time Domain Parameters

Parameter =~ Symbol  Explanation

amplitude (ampl) Top minus the base.

area (area) Sum of sampled values between the cursors times the duration
of a sample.

base (base) Lower of two most probable states. This is characteristic of rec-
tangular waveforms and represents the lower most probable
state determined from the statistical distribution of data point val-
ues in the waveform.

cycles (cycl) Number of pairs of transitions in the same direction.

delay (dly) Time from trigger to the midpoint of the first transition.

differetial (dnl) Finds the maximum absolute difference between adjacent meas-

nonlinearity ured code levels and the ideal code level. The input is assumed

to be a Digital to Analog Converter output. The results are meas-
ured in terms of LSB’s.

When differential nonlinearity is selected, the arguments “Steps”
and “Dwell Time* are displayed at the bottom of the screen. The
steps argument is the number of ideal quantization levels. The
Dwell Time is the amount of time that should be spent at each
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plateau. Pushing the Edit Arguments softkey allows selection of
these values.

duty cycle (duty) Average duration above midpoint value as a percentage of pe-
riod.

fall time (fall) Duration of the pulse waveform’s falling transition between two
user-specified thresholds, averaged for all falling transitions be-

tween the cursors. The threshoids are specified as a percentage
of the amplitude.

When fall time is selected, the arguments “Lower Threshold” and
“Upper Threshold” are displayed at the bottom of the screen with
their default values. The lower threshold ranges from 1 to 45 per-
cent of amplitude, with a default value of 10%. The Upper
Threshold ranges from 55 to 99 percent of amplitude, with a de-
fault value of 90%. Push the Edit Arguments softkey to gain ac-
cess to the arguments.

frequency (freq) Reciprocal of period.

integral (inl) Finds the maximum absolute difference between each of the
nonlinearity measured code levels and its ideal value.
The input is assumed to be a Digital to Analog Converter out-
put. The results are measured in terms of percentage. ‘

When integral nonlinearity is selected, the arguments “Steps”
and Dwell Time" are displayed at the bottom of the screen. The
steps argument is the number of ideal quantization levels. The
Dwell Time is the amount of time that should be spent at each
plateau. Pushing the Edit Arguments softkey allows selection of
these values.

local (Imax) Average of all local maxima between the cursors.

maximum
When local maximum is selected, the argument “Hysteresis” is
displayed at the bottom of the screen. Hysteresis controls fea-
ture finding; it is used by the 7200A to discriminate features from
noise. The local peak-to-peak value of a feature must exceed
the hysteresis for the feature to be recognized. Pushing the Edit
Argument softkey allows selection of hysteresis values from .001
to 100.0 v. The defaultis 1.0 v.

local (Imin) Average of all local minima between the cursors.
minimum
When local minimum is selected, the argument “Hysteresis” is
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displayed at the bottom of the screen. Hysteresis controls fea-
ture finding; it is used by the 7200A to discriminate features from
noise. The local peak-to-peak value of a feature must exceed
the hysteresis for the feature to be recognized. Pushing the Edit
Argument softkey allows selection of hysteresis values from .001
to 100.0 v. The defaultis 1.0 v.

Average for all pairs of local maxima and minima between the
cursors.

When local peak to peak is selected, the argument “Hysteresis”
is displayed at the bottom of the screen. Hysteresis controls fea-
ture finding; it is used by the 7200A to discriminate features from
noise. The local peak-to-peak value of a feature must exceed
the hysteresis for the feature to be recognized. Pushing the Edit
Argument softkey allows selection of hysteresis values from .001
to 100.0 v. The defaultis 1.0 v.

Average time between peaks for all pairs of adjacent features be-
tween the cursors.

When local time between peaks is selected, the argument “Hys-
teresis” is displayed at the bottom of the screen. Hysteresis con-
trols feature finding; it is used by the 7200A to discriminate
features from noise. The local peak-to-peak value of a feature
must exceed the hysteresis for the feature to be recognized.
Pushing the Edit Argument softkey allows selection of hystere-
sis values from .001 to 100.0 v. The defaultis 1.0 v.

~ Average time between troughs for all pairs of adjacent features

between the cursors.

When local time between troughs is selected, the argument
“Hysteresis” is displayed at the bottom of the screen. Hysteresis
controls feature finding; it is used by the 7200A to discriminate
features from noise. The local peak-to-peak value of a feature
must exceed the hysteresis for the feature to be recognized.
Pushing the Edit Argument softkey allows selection of hystere-
sis values from .001 to 100.0 v. The defaultis 1.0 v.

Time from trigger to first local minimum between the cursors.

When local time at minimum is selected, the argument “Hystere-
sis” is displayed at the bottom of the screen. Hysteresis controls

393



Extended Parameter Setup

local time (Itmx)
at maximum

local time (Itot)
over threshold

local time (tpt)
between peak
and trough

feature finding; it is used by the 7200A to discriminate features
from noise. The local peak-to-peak value of a feature must ex-
ceed the hysteresis for the feature to be recognized. Pushing the
Edit Argument softkey allows selection of hysteresis values from
.001 to 100.0 v. The defaultis 1.0 v.

Time from trigger to first local maximum between the cursors.

When local time at maximum is selected, the argument “Hystere-
sis” Is displayed at the bottom of the screen. Hysteresis controls
feature finding; it is used by the 7200A to discriminate features
from noise. The local peak-to-peak value of a feature must ex-
ceed the hysteresis for the feature to be recognized. Pushing the
Edit Argument softkey allows selection of hysteresis values from
.001 to 100.0 v. The defaultis 1.0 v.

Time over a user-specified percentage of the local peak to peak
range, averaged for all features between the cursors.

When local time over threshold is selected, the arguments “Hys-
teresis” and “Threshold” are displayed at the bottom of the
screen. Hysteresis is used to discriminate features from noise,
and ranges from 0.001 to 100.0 V with a default value of 1.0 V.
The local peak-to-peak value of a feature must exceed the hys-
teresis for the feature to be recognized. Threshold is the thresh-
old percentage of peak to peak and ranges from 0 to 100%, with
a default value of 50%. Push the Edit Arguments softkey to gain
access to the arguments.

Time between the maximum and minimum value in a feature, av-
eraged for all features between the cursors.

When local time between peak and trough is selected, the argu-
ments “Hysteresis” and “Threshold” are displayed at the bottom
of the screen. Hysteresis is used to discriminate features from
noise, and ranges from 0.001 to 100.0 V with a default value of
1.0 V. The local peak-to-peak value of a feature must exceed the
hysteresis for the feature to be recognized. Threshold is the
threshold percentage of peak to peak and ranges from O to
100%, with a default vaiue of 50%. Push the Edit Arguments soft-
key to gain access to the arguments.
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Time between the minimum of one feature and the maximum of
the next, averaged for all pairs of adjacent features between the
cursors.

When local time between trough and peak is selected, the argu-
ments “Hysteresis” and “Threshold” are displayed at the bottom
of the screen. Hysteresis is used to discriminate features from
noise, and ranges from 0.001 to 100.0 V with a default value of
1.0 V. The local peak-to-peak value of a feature must exceed the
hysteresis for the feature to be recognized. Threshold is the
threshold percentage of peak to peak and ranges from 0 to
100%, with a default value of 50%. Push the Edit Arguments soft-
key to gain access to the arguments.

Time under a user-specified percentage of the local peak to
peak range, averaged for all features between the cursors.

When local time under threshold is selected, the arguments
“Hysteresis” and “Threshold” are displayed at the bottom of the
screen. Hysteresis is used to discriminate features from noise,
and ranges from 0.001 to 100.0 V with a default value of 1.0 V.
The local peak-to-peak value of a feature must exceed the hys-
teresis for the feature to be recognized. Threshold is the thresh-
old percentage of peak to peak and ranges from 0 to 100%, with
a default value of 50%. Push the Edit Arguments softkey to gain
access to the arguments.

Maximum value of the trace between the cursors.

Average or DC level of the waveform. If the waveform is peri-
odic, it is computed over an integral number of periods.

The data value above and below which are an equal number of
data points. The median value is computed over an integral num-
ber of periods if the waveform is periodic.

Minimum value of the trace between the cursors.

The most frequently occurring data value. The mode is com-
puted over an integral number of periods if the waveform is peri-
odic.

Narrow-band phase in degrees relative to the left cursor for a
user-specified frequency.
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narrow-band (nbpw)

power

overshoot (ovsn)
negative

overshoot (ovsp)
positive

peak-to-peak  (pkpk)
period (per)
rise time (rise)
root (rms)
mean

square

standard (sdev)
deviation

When Narrow-band phase is selected, the argument “fre-
quency” is displayed at the bottom of the screen with the default
value. Pushing the Edit Argument softkey allows selection of
center frequency values from .001 to 1000000 KHz . The default
is 1KHz.

Narrow-band power in dbV (relative to 1V rms) for a user-speci- ‘
fied frequency. It is computed over an integral number of periods.

When Narrow -band power is selected, the argument “fre-
quency” is displayed at the bottom of the screen with the default
value. Pushing the Edit Argument softkey allows selection of
center frequency values from .001 to 1000000 Khz . The default
is 1kHz.

Base value minus the minimum sample value, expressed as a
percentage of the amplitude.

Maximum sample value minus the top value, expressed as a per-
centage of the amplitude.

Difference between the maximum and the minimum values.

Time of a full cycle averaged for all full cycles between the cur-

sors

Duration of the pulse waveform’s rising transition between two ‘
user-specified thresholds, averaged for all rising transitions be-

tween the cursors. The thresholds are specified as a percentage

of the ampilitude.

When rise time is selected, the arguments “Lower Threshold”
and “Upper Threshold” are displayed at the bottom of the
screen. The Lower Threshold ranges from 1 to 45 percent of am-
plitude, with a default value of 10%. The Upper Threshold
ranges from 55 to 99 percent of amplitude, with a default value
of 80%. Push the Edit Arguments softkey to gain access to the
arguments.

Square-root of sum of squares divided by number of points-1. If
the waveform is periodic, it is computed over an integral number
of periods.

by number of points-1. If the waveform is periodic, it is computed
over an integral number of periods.

Square-root of sum of squares of difference from mean, divided ‘
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Time relative to trigger of the first falling transition.

Time relative to trigger where the maximum sample occurred.

Time relative to trigger where the minimum sample occurred.

Time relative to trigger of the midpoint of the first rising transi-
tion.

Upper of two most probable states. This is characteristic of rec-
tangular waveforms and represents the higher most probable
state determined from the statistical distribution of data point val-
ues in the waveform.

Width of the first pulse (either positive or negative), averaged for
all similar pulses between the cursors.

Frequency Domain Parameters

maximum (max) Maximum value of the waveform between the cursors (i.e. ampli-
tude of the largest frequency component).

total power (tpwr) Area under the power density spectrum. This parameter is only
computed on waveforms produced by the FFTPWD function.
See page 3-68.

frequency at  (xamx) Frequency at maximum amplitude.

maximum

frequency at  (xamn) Frequency at minimum amplitude.

minimum

Histogram Parameters

amplitude (ampl) Top minus base.

base (base ) The centroid of the leftmost significant peak.

full widthat (fwhm) The width of the distribution surrounding the mode including vai-

half max ues which are at least 1/2 of the maximum value.

full width (fwxx) Full width at a user-specified percentage of the maximum value.

user-specified

When fwxx is selected, the argument “Threshold” is displayed at
the bottom of the screen. Pushing the Edit Arguments softkey al-
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maximum (max)
maximum (maxp)
population

mean (mean)
median (medi)
minimum (min)
mode (mode)
percentile (pctl)

peak-to-peak  (pkpk)

peaks (pks)
histogram (rms)
root mean square
histogram ( sdev)
standard deviation
top (top)
population (totp)

user-specified (xapk)
peak.

lows selection of threshold values from 0 to 100 percent of the
maximum value. The default is 50%.

Horizontal coordinate of rightmost non-zero bin.

Maximum population in any histogram bin (i.e.vertical value at
the mode).

Horizontal centroid of the distribution.

Horizontal median. Horizontal value of the midpoint of the
distribution.

Horizontal coordinate of the leftmost non-zero bin.
Horizontal coordinate of the bin with maximum population.

The horizontal coordinate to the left of which lies a
user-specified percentage of the distribution.

When percentile is selected, the argument “Threshold” is dis-
played at the bottom of the screen. Pushing the Edit Arguments
softkey allows selection of threshold values from O to 99 percent
of the distribution. The default is 95%.

Horizontal difference between the maximum and minimum val-
ues.

The number of peaks in the distribution.

Square-root of sum of squares divided by number of values,
computed on the distribution.

Square-root of sum of squares of difference from mean, divided
by number of values - 1, computed on the distribution.

The centroid of the rightmost significant peak
Total population in the histogram.

The horizontal mean of the user-specified peak. The peak is
specified by number, where the peaks are sorted by

decreasing area above the background. (i.e. the peak with the
largest area is number 1, the next largest peak is number 2, etc.)

When xapk is selected, the argument “peak” is displayed at the
bottom of the screen. Pushing the Edit Arguments softkey allows
selection of the peak number. The defaultis 1.
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Persistence Setup Screen

Persistence mode of the 7200A keeps prior sweeps on the display to allow comparison of
successive acquisitions. The Persistence Setup screen is used to select the number of
sweeps remembered in persistence mode, and xy mode with persistence.

To display the Persistence Setup screen, press MODIFY and the Tum On Persistence soft-
key. The Persistence Setup screen will display its current selections. Figure 3.28 shows an
example Persistence Setup screen.

S = —
.S us 20 mv
14 ¥ iy j i
4
IP
PERSISTENCE SETUP
# Sweeps
2
20
50
Cancel # of sweeps = 100 200 Clear
Changes INFINITE Display
AUTO_STOP
k Return Move Box -;w\_‘ )

Figure 3.28: Example Persistance Setup screen

To set the number of Sweeps, rotate the Modify Value knob. The number of sweeps may be
setto 2, 5, 10, 20, 50, 100, 200, INFINITE or AUTO_STOP. The selection will appear in the
highlighted box in the # Sweeps field.

When INFINITE or AUTOSTORP is selected, the 7200A keeps a count of the number of times
each pixel gets “hit” by a sample point. Each pixel can be hit upto 65535 times. (Note that, in
AUTOSTOP, acquisitions will stop as soon as the first pixel reaches the maximum

value). The number of counts of the pixel determines which color the pixel is drawn. The
color bar shown in Persistence Setup Screen displays the colors as a function of count den-
sity;

100% represents the pixel with the highest number of counts. Displaying the data in this
manor adds a qualitative view of the sample point density.
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Upto 64 different colors can be used for this display. Refer to the Display Setup Screen for
more details, Page. 3-128.

The # of sweeps field contains the number of sweeps currently contained in the persistence
array.
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Multi Zoom Setup Screen

The 7200A allows a group of traces to be locked together. Trace locking allows simultane-
ous expansion and repositioning of the traces. When any of the traces in the group is the se-
lected trace and an expansion or position control is changed, the control is applied to all of
the traces in the group. The Common Expand Setup Screen is used to select traces as-
signed to a group and to select whether the group applies to the horizontal and/or vertical
controls.

To display the Expand Setup Screen press MODIFY followed by Turn On/Off Multi Zoom or
any of the expand or position controls. Figure 3.29 shows an example of the
Multi Zoom Setup Screen.The Multi Zoom Setup screen will display its current selections:
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|F=======%

Claor ALl MULTI ZOOM SETUP | !

Lock . [RCYERT ——

Set ALl 14 . oN i i

T2 ... ON lf======_-_J]

Set On 7o 1IN o |

— 15 .1 ON i
Cancel 6 ... ON
Changes 17 ... ON
T8 ... ON

Return @
\ Move Box /

Figure 3.29 Example Multi Zoom Setup Screen

The move box knob is used to select a field for modification. The options list in the lower
right screen will indicate available choices with the current selection in the center. To change
the selection, rotate the modify value knob to move the desired choice to the center of the
list. The new choice will also replace the previous one in the box.
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After modifying fields, press the Return softkey to save the changes and display the Main
Screen. The Cancel Changes softkey cancels all changes, restores the original trace group-
ing and expansion setup, and displays the Main Screen.

The following fields and softkeys appear when the Multi Zoom Setup screen is displayed:

Lock Selects whether the Horizontal and /or Vertical expansion con- ‘
trols are locked together for the selected group of traces.

T1..T8 Eight fields to select any combination of traces to be locked to-
gether.

ON indicates that trace is part of the
selected group.

OFF allows the trace to be expanded
or positioned independently
of all other traces.

Clear All Softkey removes all of the traces currently selected in the group.

Set All Softkey selects all of the traces.

Set On Softkey select all the traces currently displayed to be in the trace
group.
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The 7200A can produce an image of the screen, a printout of a waveform, or a printout of a
program. The plot or printout can be made on one of several different plotters and printers via
the 7200A’s GPIB, Centronics, and RS-232-C ports (or it can be saved on 3.5" floppy disk-
ette). The plot or printout can also be annotated with user supplied text.

To select Hardcopy options, press MODIFY (24) and then HARDCOPY (11). The Hardcopy
Setup screen will display its current selections. Figure 3.30 displays the Hardcopy fields when
a HP7470A plotter is selected as the hardcopy device.

(r HARDCOPY SETUP 4\\
Port............. RS232
Device name. ... .. P74 70A
Annotation....... 0
Number of Pens... 5
Pen Speed........ NORMAL
Paper Size....... NON STD
Plot Area........ 625 x 448 mm?
Size of Grid Square (mm) 40.0
X Position (mm) .. ....... 0.0
Y Position (mm) ......... 0.0

Commant: LeCroy Corporation

S HP7470A
Cancel FP5301
Changes PMB151

HP THINK JET

Return Move Box /

Figure 3.30 Hardcopy Setup for an HP7470A Plotter

To change Hardcopy settings, rotate the Move Box knob to select a field for modification.
The options list in the lower right screen will indicate available choices. To change the selec-
tion, rotate the Modify Value knob to move the desired choice between the lines in the center
of the options list. The new choice will also replace the previous one in the box.
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Upon completing Hardcopy Setup modifications, press the Return softkey to save the
changes and display the Main Screen. The Cancel Changes softkey cancels all modifications,
restores the original setup, and displays the Main Screen.

The Hardcopy Setup screen is organized such that certain fields are present whether the
hardcopy device is a plotter or a printer. However, some fields are device specific. Following .

are fields which always appear when the Hardcopy Setup screen is displayed.

Port Specifies which port (GPIB, RS-232-C, Centronics, or Floppy
drive) is used for the hardcopy device.

When the hardcopy port is selected to be the same as the Re-
mote control port, the local hardcopy key is disabled from gener-
ating hardcopies. Instead, pressing the hardcopy key will set the
User Request (URQ) bit in the Standard Event Status register
(ESR). If a system controller is used, it may elect to detect this
event and initiate a hardcopy remotely, after properly setting up
all connected devices. If a controller is not used, then set the “Re-
mote Control from” field in the Communication Setup screen so it
does not conflict with the hardcopy port.

When Floppy is selected as the port, the Filename field will ap-
pear:

Filename specifies a filename for identifying data saved to
floppy diskette. To change the filename, move the
box onto the Filename fieid. The Edit Text softkey will
appear in the upper left screen. When it is pressed, the
Insert Character and Delete Character softkeys will
appear, and the box will move on an individual
character in the Filename field.

Insert Press the Insert Character softkey once for each
Character character to be inserted. Each new character will
match the character in the box and will be
displayed to the right of the box. After adding
a character(s), use the Modify Value knob to
change the character as desired.

Delete Press the Delete Character softkey to delete the character
Character in the box.

Default Press the Default Text softkey to set the filename to its
Text default value, “HARDCOPY".
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When you are finished editing the Filename, press the Return soft-
key to continue modifying other fields on the Hardcopy Setup
screen.

When Floppy is the selected port, pressing Hardcopy will direct
the output to the selected filename on the floppy disk. If the file-
name already exists, the following warning prompt will appear in
the message area:

OVERWRITE “filename”? (PRESS YES OR NO)
and the YES and NO softkeys will appear.

YES Pressing YES will overwrite the file.
NO Pressing NO cancels the Hardcopy operation.
Device Name Specifies the name of the hardcopy device. The 7200A supports
the following plotters and printers:
Plotters
HP7470A Hewlett Packard 7470A
FP5301 GRAPHTEC FP5301
PM8151 Phifips PM 8151
HP7550A Hewlett Packard 7550A
Printers
CITIZEN 120D Citizen 120D
HPQJ Hewlett Packard Quiet Jet
EPSON FX series or compatible

HP LASER JET Hewlett Packard Laser Jet
HP THINK JET Hewlett Packard Think Jet

All fields (except the Port) are device specific, allowing the user
to set different parameters for different devices.

Annotation Selects whether the 7200A will print/plot the logo, date, time,
comment, and softkey labels with the grid and waveform display.

Plot Area Displays the size of the resulting plot in length x width mm2, The
Plot Area field is read only.

3-105



Hardcopy Setup

Comment The Comment field accepts a user comment of up to 40 charac-
ters to describe the print/plot. (The Comment appears at the top
of the plot on the same line as the date and time when annotation
is ON.) To change the Comment, move the box on the Comment
field. The Edit Text softkey will appear in the upper left screen.
When it is pressed, the Insert Character and Delete Character
softkeys will appear, and the box will move on individual charac-
ters in the Comment field.

Insert Press the Insert Character softkey once for each
character to be inserted. Each new character will
match the character in the box and will be
displayed to the right of the box. After adding a
character(s), use the Modify Value knob to change
the character as desired.

Delete Press the Delete Character softkey to delete the
Character character in the box.

Default Press the Default Text softkey to set the comment
Text to its default value, “7200A Precision
Digital Oscilloscope”.

NOTE: The comment field must be at least 1 character
long. If no comment is desired, the remaining character
can be replaced by a space (selected from Options List).

Plotters
When the hardcopy device selected is a plotter, the Hardcopy Setup screen will also contain
these fields:
Number Of Pens Enables color plots if multiple pens are present and indicates the

maximum number of pens being used. The 7200A can control up
to eight pens. The number of pens selected should match the
number of pens supported by the plotter.

Pen Speed Selects the plotter's drawing rate: SLOW or NORMAL. Selecting
SLOW is appropriate when using slow-drying ink pens so the plot
does not smear on lines that cross.
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Specifies the size of the paper. The choices are A5 (5.5" x 8.5"),
A4 (8.5"x 11"), A3 (11" x 17"), and NON STD. If NON STD is se-
lected, the following fields appear:

Size of Grid Square (mm)  can be selected from 0.1 to 99.9 mm
X Position (mm) can be selected from -999.9 to 999.9 mm
Y Position (mm) can be selected from -999.9 to 999.9 mm

In Non Standard, the user specifies the size (either length or
width) of a single grid square to determine the proportions of the
resulting plot. A grid square is the length or width (in millimeters)
of a single square on the grid when single grid is selected on the
Main Screen. The user can also position the plot anywhere on

the paper by specifying the lower left corner (via the X and Y posi-
tions).

NOTE: The size selected should match the paper used or
“OUT OF LIMIT” errors will occur which may ruin the plot.
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Printers

When the hardcopy device selected is a printer, the Hardcopy Setup screen will display cer-
tain fields which are specific to the printer configuration. These fields will change to match the
selection in the Type of Output field. Figure 3.31 displays the Hardcopy fields when an EP-
SON printer is selected as the hardcopy device and the Type of Output is a Screen Dump.

3-Jan-B89 \
6:01:36 7200A Precision Digital Oscilloscope Le(:roy
HARDCOPY SETUP
Port............. CENT
Device name. .. ... EPSON
Annotation....... OFF
Page Feed........ ON
Type of output. .. EEN DUMP
Graphics Densiby.
Page Size........ AE  (ISD) - US 8.5" x 6.6'
Plot Area........ 156 x 112 mm?
Comment.: 7200A Precision Digital Oscilloscope
SINGLE
DOUBLE
HIGH SPEED
QUADRUPLE
CRT
Cancel ONE™ TO ONE
Changes HIGH RES
TWO TO ONE
\\7 Return Move Box -

Figure 3.31 Hardcopy Setup for an EPSON Printer

The HARDCOPY fields spec
Type of Output

Page Feed
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ific to printers follow:

Specifies the type of output to the printer. The choices are

Screen Dump, Waveform, and Program.

Page feed ON will cause the last page printed to be followed by a
Form Feed. Page Feed OFF will not advance the paper when the

printer has completed the hardcopy.
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Screen Dump
Screen Dump causes the contents of the screen to be printed. All prints begin at the current
paper position and at the left edge of the paper. When Screen Dump is selected as the type
of output, the following fields are added to the Hardcopy Setup screen:

Graphics Density Specifies the resolution. Choices vary by type of printer. The
higher the resolution, the finer the printer plots. Higher resolution
plots take longer to generate.

Page Size Specifies the page size. The choices are A5 (5.5" x 8.5") and
NON STD. If NON STD is selected the grid square field appears:

Size of Grid Square (mm)  can be selected from 0.1 to 99.9 mm.
(See p. 3-107 for details.)

NOTE: The size of the plot selected should be less than
or equal to paper used or information will be lost.
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Waveform

Waveform enables you to print waveform data values and/or acquisition information in tabular

form on a printer. The acquisition information is printed in rows and columns with a field de-

scription followed by its value. This makes it easy to determine all the parameters and values

of the waveform in a readable fashion. When Waveform is selected as the type of output, the

following fields are added to the Hardcopy Setup screen: ‘

/’ HARDCOPY SETUP \\
Port............. CENT
Device name...... EPSON
Page feed........ ON

Type of output... WAVEFORM
Trace to print...

Waveform block. .. |DESCRIPTOR]

ALL
DESCRIPTOR
Cancel TEXT

Changes TIME
DA1A;
DATA
Return Move Box
. J
Figure 3.32 Hardcopy Setup to print the waveform
Descriptor
Trace to Print Specifies which trace to print. The choices are T1 to T8. A chan-

nel may be printed by setting a trace to be equal to a channel
and acquiring the data prior to printing the trace (i.e., T1= A1).

Waveform Block Specifies which part(s) of the waveform to print. The choices are:

ALL Causes the DESCRIPTOR, TEXT, TIME, DATA 1,
and DATA 2 to be printed as applicabie (see below).

DESCRIPTOR Causes the acquisition settings to be printed.
TEXT Not implemented. ‘
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TIME Causes sequence waveform time arrays to be
printed.

DATA 1 Causes the actual waveform data samples to be
printed.

DATA 2 For dual waveforms, such as extrema, causes

the second set of waveform data samples to be

printed.

Program
Selecting Program causes the current program to be printed (see Program Setup,
page 3-139).
HARDCOPY SETUP
Port............. CENT
Device name...... EPSON
Page feed........ ON
Type of output... PROGRAM
SCREEN DUMP
WAVEFORM
PROGRAM
Cancel
Changes
Return Move Box

J

Figure 3.33 Sample Hardcopy Setup to print a Program

3111



Waveform Storage Setup
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The 7200A can store trace waveforms to MS-DOS formatted 3.5 floppy diskettes or to the
non-volatile internal memories M1...M8. Use the Waveform Storage Setup screen to select
which traces to store and to assign where to store them. The actual store operation does not

occur until the STORE key is pressed.

NOTE: Only those traces which have been selected on the Waveform
Storage Setup screen and which are displayed at the time the STORE

key is pressed will be stored.

To display the Waveform Storage Setup screen, press MODIFY and then STORE. The Wave-
form Storage Setup screen will display its current selections. Figure 3.34, for example, indi-
cates that when the STORE key is pressed, trace 1 (designated T1) will be stored to a file
named PROBE.000, trace 2 will be stored to M1, trace 4 to M6, and trace 7 to a file named

TRACE7.000

NOTE: The memories M1...M8 are non-volatile, i.e. they maintain their
contents even when the power is off The memories (as well as the
Record Traces buffer) are cleared when the Clear Memories softkey in

the Configure System Setup screen is pressed.

-

Cancel
Changes

Return

N

WAVEFORM STORAGE SETUP

Disk Drive FLOPPY
Filename Extension .000
Filename Autoincrement OFF

: ENABLED To FILE PROBE.000

DISABLED
A

Move Box

~

Disk
Utilities

y

Figure 3.34: Example Waveform Storage Setup Screen



Waveform Storage Setup

The Move Box knob is used to select a field for modification. The options list in the lower right
screen will indicate available choices with the current selection in the center. To change the
selection, rotate the Modify Value knob to move the desired choice to the center of the list.
The new choice will also replace the previous selection in the box.

After modifying fields, press the Return softkey to save the changes and display the Main
Screen. The Cancel Changes softkey cancels all changes, restores the original setup, and
displays the Main Screen.

The following fields and softkeys appear when the Waveform Storage Setup screen is dis-
played:

Disk Drive This read-only field indicates that traces can be stored to the
fioppy diskette, but not the internal disk.

Filename Extension Selects the numeric extensions for the filenames used for storing
to floppy.

Afilename has two parts which are separated by a period. For
storing traces, the first part of the filename corresponds to the
trace label. The trace label is selected in the Trace Setup screen
(see p. 3-64 ). The default labels are TRACE1, TRACE2, etc.

The second part of the filename is called the extension. Traces
are always stored to files with numeric extensions which range
from .000 through .999.

Use the Filename Extension field to choose the numeric exten-
sions of the filenames to which the selected traces will be stored.
For example, if the trace label is TRACE1 and the selected file-
name extension is .017, the trace will be stored in a file called
TRACE1.017.

Filename Autoincrement  Selects whether subsequent presses of the STORE key will store
data in separate files or will overwrite the same file. This feature al-
lows you to store a series of files without reconfiguring the Stor-
age Setup in between each store operation.

The choices are OFF and ON:

OFF  Uses the same file for all presses of the STORE key,
overwriting whatever was previously in the file.

ON For each press of STORE, a new filename is generated by
incrementing the extension of the previously used file. If the
initial filename is TRACE1.000, for example, the second store
would use TRACE1.001, and the 1000th store would use
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TRACE1.999. The 1001st store would use file TRACE1.000,
overwriting the first stored trace.

NOTE: If the filename aiready exists on the floppy, the

waming prompt OVERWRITE “filename”? (Press YES or

NO) will appear when the STORE key is pressed. Press

the YES softkey to overwrite the file, NO to abort the ‘
store operation.

Tl,...T8 Specifies whether the corresponding trace will be stored. The
choices are ENABLED and DISABLED. DISABLED traces are not
stored. When a trace is ENABLED, the “To" field appears:

To Indicates where to store the trace waveform. The
choices are FILE, M1, M2, M3, M4, M5, M6, M7,
M8, T1= M1, T2= M2, T3= M3, T4= M4, T5= M5,
Té= M6, T7= M7, Té= M8.

FILE Stores the trace to floppy disk. When selected, the
filename used for the next store appears to the
right of FILE. As discussed above under Filename
Extension, the trace label is used in the filename.

M1..M8  Stores the trace to the specified internal memory.

Ti= M1... Stores the trace to the specified internal .
T8= M8 memory, changes the indicated trace equation to
Tx= Mx, and turns on the Indicated trace. (This Is
a shortcut for storing to memory Mx and then
entering the Trace Setup screen for trace Tx and
changing its equation to Tx= Mx in order to display
the waveform in Mx.) See “Setting Up Traces and
Processing Functions” on page 3-56.

For example, if the following fields are selected:
T1: ENABLED To T3= M3, when the STORE key is
pressed the trace 1 waveform will be stored to
memory M3, the trace equation of trace 3 will
automatically be changed to T3= M3 (so that
trace 3 will display the contents of M3), and

trace 3 will be turned on for display.

Disk Utilities This softkey displays the Disk Utilities screen (see page 3-118).
which can be used to format floppy diskettes or to examine or de-
lete files on a disk.
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The 7200A can recall waveforms from MS-DOS formatted 3.5" floppy diskettes to the internal
memories M1...M8. The waveforms in the memories can then be displayed and/or processed
as traces. The Waveform Recall Setup screen is used to select waveform files to recall and to

‘ assign where they are placed. The actual recall operation does not occur until the RECALL
key is pressed .

NOTE: The memories M1...M8 are non-volatile, i.e. they maintain their
contents even when the power is off. The memories (as well as the
Record Traces buffer) are cleared when the Clear Memories softkey in
the Configure System Setup screen is pressed.

WAVEFORM RECALL SETUP

Disk Drive FLOPPY
Filename Autoincrement OFF

M1 :ENABLED From File PROBE.DOO
T2s=M2: DISABLED

T3=M3:ENABLED From File [TRACE1.004 |
T4=M4 : DISABLED

T5=M5: DISABLED

T6=M6:DISABLED
T7=M7:0DISABLED
T8=MB: DISABLED
PROBE . 000
TRACE1.000
TRACE1T .004
Cancel Bisk
Changes Utilities
Return Read New
k Move Box Floppy Disk

Figure 3.35: Example Disk Waveform Recall Setup Screen

To display the Waveform Recall Setup screen, press MODIFY and then RECALL. The Wave-

form Recall Setup screen will display its current selections. For example, Figure 3.35 indi-
. cates that pressing the RECALL key will cause the waveform in file PROBE.000 to be recalled

to memory M1, and the waveform in file Trace1.004 to be recalled to M3 and displayed in T3.
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The Move Box knob is used to select a field for modification. The options list in the lower right
screen will indicate available choices with the current selection in the center. To change the
selection, rotate the Modify Value knob to move the desired choice to the center of the list.
The new choice will also replace the previous one in the box.

After modifying fields, press the Return softkey to save the changes and display the Main
Screen. The Cancel Changes softkey cancels all changes, restores the original setup, and
displays the Main Screen.

The following fields and softkeys appear when the Waveform Recall Setup screen is dis-
played:

Disk Drive This read-only field indicates that waveforms can be recalled
from floppy diskette only.

Filename Selects whether subsequent repeated presses of RECALL will re-
Autoincrement call a waveform from a series of files or from one file. The choices
are OFF and ON:

OFF Recalls waveform data from the same file for all
presses of the RECALL key.

ON Recalls waveforms from a sequence of files on disk.
For each press of RECALL, the numeric extension
of the previously used filename Is incremented to
the next file on disk before the recall occurs. The
extensions on the disk do not have to be sequential;
the filename with the next higher extension will be

used.
Mlor Specifies whether a waveform will be recalled to the correspond-
Ti= M1 ing memory and whether or not the corresponding trace equa-

tion will automatically be changed. If Mx is chosen, the waveform
is simply recalled to memory Mx. If Tx= Mx is chosen, the wave-

. form is recalled to memory Mx, the trace equation of Tx is

MS8or changed to be Tx= Mx, and trace Tx is turned on. (This is a short-

T8= M8 cut for recalling to memory Mx, then entering the Trace Setup
screen for trace Tx and changing its equation to Tx= Mx to dis-
play the waveform in Mx.) See “Setting Up Traces and Process-
ing Functions” on page 3-56.

For each memory, the choices ENABLED and DISABLED are
available. DISABLED memories are not recalied. When a memory
is ENABLED, the “From File" field appears:
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Waveform Recall Setup

From File Indicates which file to recall. The available choices
are all the files on the floppy disk with numeric
extensions. (Waveforms are always stored to files with
numeric extensions.). To recall from a different disk,
change the disk and press the Read New Floppy Disk
softkey. The new floppy’s files will be displayed in the
options list.

The 7200A will not test whether the selected file
contains a valid waveform until the RECALL key is
pressed later to initiate the actual recall operation.

For example, if the following fields are selected:
T3= M3: ENABLED From File LASER.000

when the RECALL key is pressed, the waveform in the file LA-
SER.000 will be recalled and placed in memory M3, the trace
equation of trace 3 will automatically be changed to T3= M3 (so
that trace 3 will display the contents of M3), and trace 3 will be
turned on for display.

This softkey displays the Disk Utilities screen (see page 3-118),
which can be used to format floppy diskettes or to examine or de-
lete files from a disk.
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The Disk Utilities screen contains softkeys and fields which are used to access and maintain
disk files. To access the Disk Utilities screen, press the Disk Utilities softkey from the Wave-
form Recall Setup, Waveform Storage Setup, Panel Settings, or Program Setup screens:

DISK UTILITIES
Format Disk Orive INTERNAL
Floppy Disk Directory PROGRAM
Filename ALL FILES
Overwrite Existing Files on Copy
Delete
File
Copy Internal
To Floppy
YES
NO
Return Move Box

Rotate the Move Box knob to select a field for modification. The options list in the lower right
screen will indicate available choices with the current selection in the center. To change the
selection, rotate the Modify Value knob to move the desired choice to the center of the list.

Figure 3.36: Example Disk Utilities Screen

The new choice will also replace the previous one in the box.

Press the Return softkey to return to the previous screen.
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The Disk Utilities screen contains softkeys and fields as follows:

Disk Drive

Specifies the current drive for disk utility operations. The choices
are INTERNAL and FLOPPY.

INTERNAL When INTERNAL is selected, the Directory field
appears beneath the Disk Drive field and softkey (6)
is labeled Copy Internal to Floppy.

Directory Specifies the current directory (the group of
related files) for disk utility operations on the
internal drive. The choices are PANEL SETUPS
and PROGRAM.

FLOPPY  When FLOPPY is selected, the Read New Floppy Disk
softkey appears and softkey (6) is labeled
Copy Floppy to Internal.

Read New To read the files on a new floppy disk, insert

Floppy Disk the desired disk and press the Read New
Floppy Disk softkey. The floppy’s files will
appear in the Filename options list.

Specifies either ALL FILES or the individual file for disk utility op-
erations. The filenames on the specified disk and directory are
displayed in an options list in the lower screen. The selected file
will appear in the center of the list and in the Filename field. Next
to this field, the date and time of the file are shown. Use the Mod-
ify Value continuous knob to scroll through the list and select the
desired filename. To specify all files, select the ALL FILES option
at the beginning of the list. When ALL FILES is selected the Over-
write Existing Files on Copy field appears below the filename field.
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Overwrite Existing For a copy ALL FILES operation, specifies whether existing files
Files on Copy should be overwritten. The choices are YES, NO, CONFIRM.
YES When YES is selected all files will be copied.

If a file to be copied has the same name as one that
already exists, the file will overwrite the existing file. ‘

NO When NO is selected, only not already existing files
will be copied. If a file to be copied has the same
name as one that already exists, the file will not
overwrite the existing file.

CONFIRM When CONFIRM is selected, if a file to be copied has
the same name as one that already exists, the
following warning prompt will appear in the
message area:

“OVERWRITE “(filename)”? (PRESS YES OR NO)"

and the YES and NO softkeys will appear.
YES  Pressing YES overwrites the existing file.

NO Pressing NO skips the file and continues the copy
operation with the next file. ‘

Copy Internal to Floppy Press the Copy Internal to Floppy softkey to copy the selected
file(s) from the internal disk to a floppy disk.

If ALL FILES is selected for Filename, all files on the selected di-
rectory on the internal disk will be copied to the floppy. If one of
the files to be copied has the same name as a file already exist-
ing on the floppy disk, the 7200A will either overwrite the existing
file, not overwrite the existing file, or ask for confirmation, as
specified by the Overwrite Existing Files on Copy field described
above. When the Copy Internal to Floppy softkey is pressed, the
following warning prompt will appear in the

message area:

“COPY ALL FILES? (PRESS YES ORNO)"
and the YES and NO softkeys will appear.
YES Press YES to initiate the Copy operation.
NO Press NO to cancel the Copy operation. ‘
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Disk Utilities

If an individual file is selected for Filename, only the selected file
will be copied from the internal disk to the floppy. If a file with the
same name already exists on the floppy disk, the following warn-
ing prompt will appear in the message area:

“OVERWRITE "(filename)"? (PRESS YES OR NO)"
and the YES and NO softkeys will appear.
YES Press YES to overwrite the existing file.
NO Press NO to cancel the Copy operation.

Press the Copy Floppy to Internal softkey to copy the selected
file(s) from a floppy disk to the internal disk. Panel settings files
with the extension .PNL will be copied to the PANEL SETUPS di-
rectory on the internal disk. RCL program files with the exten-
sions .SRC and .APD will be copied to the PROGRAM directory
on the internal disk. Files with other extensions will not be copied.

If ALL FILES is selected for Filename, all panel settings and
program files on the fioppy will be copied to the appropriate di-
rectories on the internal disk. If one of the files to be copied has
the same name as a file already existing on the internal disk, the
7200A will either overwrite the existing file, not overwrite

the existing file, or ask for confirmation, as specified by

the Overwrite Existing Files on Copy field described above.
When the Copy Floppy to Internal softkey is pressed, the follow-
ing warning prompt will appear in the message area:

“COPY ALL FILES? (PRESS YES OR NO)”

and the YES and NO softkeys will appear.
YES Press YES to initiate the Copy operation.
NO Press NO to cancel the Copy operation.

If an individual file is selected for Filename, only the selected file
will be copied from the floppy disk to the internal disk. If the file is
not a panel settings or program file, a warning message will be
displayed and the copy will be aborted. If a file with the same
name already exists on the internal disk, the following warning
prompt will appear in the message area:

“OVERWRITE " (filename)"? (PRESS YES OR NO)"
and the YES and NO softkeys will appear.
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Delete File

Format
Floppy Disk

3122

YES Press YES to overwrite the existing file.
NO Press NO to cancel the Copy operation.

Pressing the Delete File(s) softkey deletes the selected file. If the
ALL FILES option is selected all files on the selected disk and di-
rectory will be deleted. After pressing the Delete File softkey, the
following warning prompt will appear in the message area:

“DELETE FILE (filename)? (PRESS YES ORNO)”
or “DELETE ALL FILES? (PRESS YES ORNOQ)"
and the YES and NO softkeys will appear..
YES Pressing YES deletes the selected file(s).
NO Pressing NO cancels the Delete File operation.

Press the Format Floppy Disk softkey to format a 3 1/2" floppy
disk. After inserting the floppy and pressing the Format Floppy
Disk softkey, the following warning prompt will appear in the mes-
sage area:

“FORMAT FLOPPY? (PRESS YES ORNO)”
and the YES and NO softkeys will appear.

YES Pressing YES begins the formatting process. All data
on the disk will be destroyed during the formatting
process. The 7200A will now display the prompt
“FORMAT HIGH DENSITY? (PRESS YES OR NO)”

and the YES or NO softkeys will reappear. Press YES if

you want the floppy formatted for 1.44 Mbytes

(High Density). Press NO if formatting the floppy for 720k byes

is desired.

NO Pressing NO cancels the Format Floppy Disk operation.



TRACE ANNOTATION SETUP

This setup screen allows the user to annotate up to 10 different points of interest on a trace.
The annotation is associated with a trace and moves along with the trace as it is repositioned
on the screen. The text is saved with the trace if it is stored to disk or read out of the 7200A
via a remote port. It is also useful for generating hardcopy reports.

To display the Trace Annotation Setup screen, press the Annotate Trace softkey in the Trace
Setup screen. The current setting of each field on the Trace Annotation Setup screen is dis-
played as can be seen in Figure 3.37.

The Move Box knob is used to select a field for modification. The options list in the lower right
screen indicates the available choices with the current selection in the center. To change the
selection, rotate the Modify Value knob to move the desired choice to the center of the

list. The new choice will also replace the previous one in the box.

CO-OOQ.—Q‘I ’ \

8:58:06 7200 TOF LBCI'OY

TRACEG.000
10us .1 V

Move
Annotation

-y

TRACE ANNOTATION SETUP

1: g 200 pwole
2: Anthraocene
3: ON -Hexylomine
4: OFF
5: OFF
6: OFF OFF
7: OFF ON
Cancel 8: OFF
Changes 9: OFF
10: OFF
k Return Move Box @ /

Figure 3.37. Example Trace Annotation Setup Screen

After modifying fields, press the Return softkey to save the changes and display the Main
Screen. The Cancel Changes softkey cancels all changes made while in this screen and dis-
plays the Main screen.
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The fields and softkeys are described below:

1..10

Move Text

3124

There are two fields for each of the 10 strings you can associate

with a trace. The first field selects whether or not the string

should be displayed. The second field is the text for the string. .
When you move the box onto the text field, the Edit Text softkey

will appear in the upper left of the screen. When it is pressed, the

Insert Character, Delete Character, and Default Text softkeys will

appear and the box will move on individual characters in the

string.

Insert Press the Insert Character softkey once for each
character to be inserted. Each new character will
match the character displayed in the box and will be
displayed to the right of the box. After adding a
character, use the Modify Value contiuous knob to
change the letter as desired.

Delete Press the Delete Character softkey for each character
to be deleted.
Default Press the Default Text softkey to change the text string

back to it's default. ,
Once the desired changes are made, press the Retu
softkey to save the editted text string and continue
modifying other fields of the Trace Annotation Setup
screen. If the changes are not desired, press the Cancel
Changes softkey to retain the original text.

When this softkey Is pressed, a horizontal and vertical cursor ap-
pear on the grid. The detented knob under the center of the
screen is used to select which cursor to move. The center con-
tinuous knob is used to move the selected cursor around on the
screen. The begining of the selected text will be placed at the in-
tersection of the two cursors. If the text was not previously en-
abled for display, it is automatically turned on when this key is
pressed. When you have positioned the text where you want it,
press the Return key to save the changes and return to the Trace
Annotation Setup screen or Cancel Changes to restore it to its

previous position. .



DISPLAY OPTIONS SETUP

The Display Options Setup screen allows the operator to select whether or not he wishes ad-
ditional annotation on the display as well as how some waveforms are displayed.

To access the Display Options Setup screen, press MODIFY and then GRIDS. The Display
Options Setup show its current selections as can be seen in Figure 3.38.

(10-0“-91 N
8:50: 44 7200 TOF LeCroy

TRACEG .000
10us .1V

II\
DISPLAY OPTIDNS SETUP

Histogram Orientation @
Axis Labels OFF

STANDARD
TNVERT

Cancel
Changes

Return Move Box @ /

Figure 3.38. Example Display Options Setup Screen

The Move Box knob is used to select a field for modification. The options list in the lower
right screen indicates the available choices with the current selection in the center.

To change the selection, rotate the Modify Value knob to move the desired choice to the cen-
ter of the list. The new choice will also replace the previous one in the box.

After modifying fields, press the Return softkey to save the changes and display the Main
Screen. The Cancel Changes softkey cancels all changes made while in this screen and dis-
plays the Main screen.
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The fields of the Display Setup screen are described below:

Axis Labels

Histogram Orientation

3-126

When this field is set to ON and the grid is single or dual, the
7200A prints the value of the end points for the active trace on
both the horizontal and vertical axes.

Specifies how histograms will be displayed by the 7200A. The se-
lections are STANDARD and INVERT.

STANDARD In the standard orientation, the histogram is
drawn with the zero baseline at one division up
from the bottom of the grid and the peaks grow
upward.

INVERT When selected, the baseline is drawn one division
down from the top of the screen and the peaks grow
downward.



Configure System

Configure System

The Configure System screen contains softkeys for setting up 7200A operations. It also con-
tains a summary of how each trace is defined, the contents of the waveform memories, and

version identification for the 7200A software.

To display the Configure System screen, press the Configure System softkey from the Main

Screen:

('V Display
Setup

Set Time

and Date

Communication

Setup
Acquisition
Setup

System Log

Panel
Settings

Clear
Memories

k Return

SUMMARY OF TRACES
T1 = AVGS(B1)
T

2 = AVGS(A1)
T3 = AVGS(A2)
T4 = AVGS(B2)
TS = AVGS(AD)
16 = A2
172 = 81
T8 = TREND(B2)

CONTENTS OF MEMORIES

M1: StoredT1
M2: StoredT2
M3: EmptyM3
M4: EmptyM4
M5: EmptyMS
ME6: EmptyME
M7: EmptyM?
MB: EmptyMB

Rev 2.0.1 May B8 1892
7234 2.0.1 May 11 1992
7242b 2.0.1 May 11 1992

~

Default
Settings

/

Figure 3.39: Configure System Screen

Pressing a softkey on the left side of screen will display another screen used to select a par-
ticular set of 7200A operating characteristics. When in these screens, the Move Box knob is
used to select a field for modification. The options list in the lower right screen will indicate
available choices with the current choice in the center. To change the selection, rotate the
Modify Value knob to move the desired choice to the center of the list. The new choice will

also replace the previous selection in the box.

After modifying fields, press the Return softkey to save the changes and display the
Configure System screen. The Cancel Changes softkey cancels all changes and restores

the original setup.
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The softkeys in the lower right of the Configure System screen are Default Settings and Reset
System:

Default Settings Sets all system and plug-in control settings to their default val-
ues. Upon completion, the Main Screen is displayed.

CAUTION: This softkey will erase all the control settings .
saved in the non-volatile memory. It will also clear the

eight waveform memories, M1...M8, and the Record

Traces buffer. Selections set on the Communication

Setup screen are stored in non-volatile RAM but are not

reset by the Default Settings softkey.

Clear Memories Erases the 8 internal memories (M1 ... M8 ) and the Record
Traces Buffer.

Pressing the Return softkey from the Configure System screen displays the Main Screen.

The Configure System softkeys and setup screens follow:

Display Options
a < A1588
2upus BV ‘
01 | I
T
DISPLAY SETUP
Trace 8 Text _80
Grid 20
Background 10 0
Trace Colors B8 ;
Color Scheme COLOR 88
89
—_— g0
Cancel 91 Disk
Changes a2 Utilities
1(:)0
Return EAGS Move Box J\/\-
e J
Figure 3.40: Display Setup Screen ‘
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Screen Intensity displays a screen which is used to select the brightness of the traces and
grid. When Screen Intensity is selected, the following fields appear:

Trace & Text Sets the intensity level for displaying traces and text on the
screen. The choices are from 0 to 100 percent. The intensity of
the displayed traces will change to show the effects of the se-
lected level.

Grid Sets the intensity level used for drawing the grid. The choices are
from 0 to 100 percent. The intensity of the displayed grid will
change to show the effects of the selected level.

Background Sets the intensity level for the screen background. The choices
are 0 to 100 percent.

Trace Colors Selects how many different colors should be used to display the
traces. Choices are 1 (all traces the same color), 2 (the active
trace one color, all other traces a second color), and 8 (each
trace is a different color).

Color Scheme Selects the color scheme to use. The color scheme is a file (in
the panel setup directory with a “.COL” extension for color sys-
tems and “.MON” for monochrome systems) that contains a list
of the color assignments for each possible display entity. The file
DEFAULT.COL contains a description of each of the fields.

For 7200A with the color option, the ICL program, COLOR, can
be used to generate your own customized color scheme.
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Set Time and Date
TIME AND DATE SETUP
——— :13: 14
Sst New
Time & Dote 26 OCT 1981
Current Time And Dote
19:13:156
25 Oct 1991
0
12
18
19
20
21
22
23
Return Move Box )
-

Figure 3.41: Set Time and Date Screen

Set Time and Date displays a screen which is used to set the time and date. These are used
for marking acquisition records, annotating hardcopies, etc. They are backed up by battery
and need only be set once.

Move the box on the highlighted fields to select the hour, minute, second, day, month, or
year. Rotate the Modify Value knob to change the desired field’s selection. Following modifi-
cations, press the Set New Time & Date softkey to record the changes. The new settings will
be refiected in the Current Time and Date read-only field.
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Configure System

COMMUNICATION SETUP

Remote Control from E:E

GPIB Address.. 6

RS-232-C:

Baud Rate..... 9600

Stop Bits..... 1

Parity........ NONE

Data Bits..... 8

Haondshaoke. . . . . XON-XOFF

GPIB

Cancel RS232 .
Changes
Lt Move Box

Figure 3.42: Example Communications Setup Screen

Communication Setup displays a screen which is used to set the system’s GPIB and

RS-232-C port parameters.

To select which Communication port the 7200A will use, rotate the Move Box knob onto the
“Remote Control From” field. The only choices are GPIB and RS-232-C. To change the port
rotate the Modify Value knob.

If GPIB is selected for Remote Control, the GPIB address field will appear. To select the
GPIB address rotate the Move box knob onto the GPIB address field. Rotate the Modify Value
knob to select the desired address.

If the same port is selected for both Remote Control and Hardcopy then pressing the local
hardcopy key will not generate a hardcopy; instead, the User Request (URQ) bit in the Stand-
ard Event Status register (* ESR) will be set. If a remote Host is used, it should detect this bit
and initiate the hardcopy remotely, once it has set up all connected devices. If a Remote Host
is not connected, simply change the “Remote Control from” field so it does not conflict with
the Hardcopy port, and local hardcopies will operate as normal.
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The following fields appear to configure of the RS-232-C port:

Baud Rate Sets the baud rate. Choices are from 110 through 19200.

Stop Bits Sets the number of stop bits upon completion of an RS-232-C
character transmission. The choices are 1 and 2.

Parity Sets the parity for transmission over the port. The choices are .
NONE, ODD, and EVEN.

Data Bits Sets the number of data bits per character used. The choices are
5, 6, 7, or 8 bits.

Handshake Sets the serial handshaking method. The choices are HARDWIRE

or XON-XOFF. HARDWIRE requires extra lines to be connected
in the RS-232-C cable (see information provided with device).
XON-XOFF requires the minimum interface connection (transmit,
receive, and ground).

Selections set on the Communication Setup screen are stored in non-volatile RAM but are
not reset by the Default Settings softkey.
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e (V%]
Acquisition Setup
14-May-92 isi iai
CO:SZY: o1 7200A Precision Digital Oscilloscope LeCr@
ACQUISITION SETUP
Sequence Trig Type  SINGLE
Select Number of Segments in Plug-In
Status or Timebose Setup screens
Turn OFF
Autocal Timebase Locked OFF
_— Trigger Locked OFF
Reference Clock INT
Clock Accuracy STANDARD
Calibrate All
Plugins History Display Rate 20000
1
29938
299399
<0000
Cancel
Changes 30002
50000
\_ Return Move Box W,

Figure 3.43: Acquisition Setup Screen

The Acquisition Setup Screen contains various options which will affect data acquisitions.
This screen can be selected through the Configure System Setup screen or by pressing the
modify key followed by a trigger mode key.

Acquisition Setup displays a screen containing the Turn ON/OFF Autocal softkey, the
Calibrate All Plug-ins softkey and five fields.

Tum ON/OFF Autocal enables or disables automatic calibration of the plug-in(s). The label
appearing on the screen for the Autocal softkey indicates the next possible choice.

At power-up, auto-calibration is turned ON. Automatic calibration enables periodic calibration
of all input channels for the current gain, bandwidth, and timebase settings.

NOTE: This key is provided to allow continuous operation. However, if the
temperature, etc. changes, the 7200A’s accuracy will decrease.

Calibrate All Plug-ins allows starting a calibration of all plug-ins to ensures overall vertical,
timebase, and trigger accuracy.

The Acquisition Setup screen fields are used to select sequence trigger type, whether or not
plug-ins trigger together, and whether or not changes to the timebase or trigger settings in
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one plug-in will change those for the other plug-ins. The screen also allows selection of the
system reference clock. The Clock Accuracy read only field indicates if the standard or high

accuracy clock is installed.

Following are descriptions of the selectable fields:

Sequence Trig Type

Timebases

Triggers

Reference Clock

3134

Selects single or normal sequence acquisitions. Valid when in Se-
quence trigger mode.

Single Acquires and displays a single sequence waveform

Normal Acquires and displays sequence waveforms
continuously until Sequence Trigger mode is
pressed again.

Determines if all plug-ins have the same timebase or if each one
has its own. The choices are LOCKED and INDEPENDENT:

LOCKED Forces all of the plug-ins to have the same
timebases. Any changes to the timebase controls
on one plug-in change the timebases on all the
other plug-ins to the same settings. If plug-ins of
different capabilities are used, only timebase
settings common to all plug-ins can be selected.

INDEPENDENT Allows each plug-in to have its own timebase.
When set to this, timebase control changes on
one plug-in have no effect on other plug-ins.

Determines if all plug-ins trigger together or independently. The
choices are LOCKED and INDEPENDENT:

LOCKED Causes all plug-ins to trigger together. The trigger
source may be on any plug-in and is selected by
choosing the desired source on a given plug-in.

INDEPENDENT Allows each plug-in to trigger independently. All
the trigger controls apply only to the plug-in they
are on.

Selects the reference clock used as the reference for the plug-in
timebases. The choices are INTERNAL and EXTERNAL.

INTERNAL Selects the 7200A clock.
EXTERNAL Selects an externally applied 10 MHz clock. The
external clock signal is applied to the back of the 72
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History Display Rate This field allows the user to select how often the display is up-
dated while a history function (histograms, averaging, etc.) is ac-
cumulating data. To increase the throughput, a longer time
between updates should be used.

System Log

SYSTEM LOG

NO MESSAGES IN LOG

Return

N\ J
Figure 3.44 System Log Screen

The System Log displays a screen which contains a log of system messages which are re-
corded when the system detects a hardware or software condition which it did not expect. A
single or infrequent message in the log indicates that aithough the condition was detected,
the system was able to correct the condition. When the same message appears repeatedly in
the log, contact the local service representative or the factory for further details.

The messages are listed in the order they were logged, from the most recent to the oldest. If
the log gets filled, the last message recorded is overwritten by the most recent one. If more
messages are logged than fit on the display at one time, rotating the Modify Value knob dis-
plays the rest of the log.

When messages are present, the Erase Log softkey appears. Pressing Erase Log clears the
log of all messages.
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Panel Settings

4 N

Settings
Recall Panel
Settings
FL Y Disk
‘Utilities
Return Move Box

PANEL SETTINGS
Disk Drive INTERNA
Store Filename PAN

Recall Filenome M2

Store Panel

Figure 3.45: Panel Settings Screen

Panel Settings displays a screen which is used to store and recall front panel settings to and '
from either the 7200A’s internal disk or MS-DOS formatted 3.5" floppy diskettes.

When Panel Settings is selected in the Configure System screen, the following fields and soft-

keys appear:
Disk Drive

Store Filename
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Specifies the disk drive for panel settings store and recall opera-
tions. The choices are INTERNAL and FLOPPY.

Specifies the name of the file in which to store panel settings.
When the box is on this field, the Edit Text softkey appears in the
upper left corner of the screen. Press it to edit the filename letter-
by-letter. The Insert Character, Delete Character, and Default
Text softkeys will appear:

Insert Press the Insert Character softkey once for each
Character character to be inserted. Each new character will
be displayed to the right of the box and will match
the character in the box. After adding a character(s)
use the Modify Value knob to change the
character as desired.
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Delete Press the Delete Character softkey to delete the
Character character in the box.

Default Press the Default Text softkey to restore the default
Text filename, “PANEL”

Once the desired changes are made, press the Return softkey to
save the edited filename and regain access to other fields and
softkeys in the Panel Settings screen. If the changes are not de-
sired, press the Cancel Changes softkey to restore the original
filename.

Recall Filename Specifies the file from which panel settings will be recalled. The
available choices are all the panel settings files on the selected
disk with the date and time of the file displayed next to this field.

If the selected disk drive is FLOPPY and you wish to recall from a
different diskette, insert the new diskette and press the Read New
Floppy Disk softkey. The new floppy's files will be displayed in
the options list.

Store Panel Press the Store Panel Settings softkey to store the current front
Settings panel settings to the selected disk and filename. If the file already
exists the foliowing warning prompt will appear in the
message area:

“OVERWRITE "filename"? (PRESS YES OR NO)"
and the YES and NO softkeys will appear:

YES Press YES to overwrite file name.
OVERWRITE
NO Press NO to cancel the store operation.
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Recall Panel Press the Recall Panel Settings softkey to recall front panel

Settings settings from the selected disk and filename. After the softkey is
pressed, the following warning prompt will appear in the
message area:

“RECALL PANEL SETTINGS? (PRESS YES OR NO)”
and the YES and NO softkeys will appear: ‘
YES Press YES to recall panel settings.

NO Press NO to cancel the recall operation.

Disk Utilities This softkey displays the Disk Utilities screen (see page 3-118)
which can be used to format floppy diskettes or to examine or de-
lete files from a disk.

3-138



Program Setup

Program enables the 7200A to learn a sequence of key presses and knob changes. Once
learned, the sequence, or program, can be executed repeatedly for automatic operation. The
program can also be stored and recalled to and from disk for later use.

It is also possible to create programs which can interact with the operator and can make deci-
sions based on waveform values or front panel settings. To do this, you need to use a com-
puter as described in section 7 of the Remote Programmer’s manual.

NOTE: If upon power-up a diskette containing a program named STARTUP
is in the floppy drive, it will be run automatically. For more information on
STARTUP programs, see the LeCroy 7200A Precision Digital Oscilloscope
Remote Programming Manual.

To examine and modify programs, or to save and recall them to and from disk, use the
Program Setup screen. To display the Program Setup screen, press MODIFY (24) and then
the Program softkey (3). The Program Setup screen will display its current selections.
Figure 3.46 shows an example Program Setup screen.

ABORTED BY USER
T2:DEF EQN, *SQRT(T1) *
Clear  i12:VMAG .6
GRID DUAL
B81:TRSL NEG
end
Learn
Append
Learn
Setup
Store PROGRAM SETUP
FAST
Recall Speed........ MEDIUM
Disk......... AL SLOW
Input File... BABYSIT Disk
Output File.. PROGRAM Utilities
Return Move Box

Figure 3.46: Example Program Setup Screen
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in Figure 3.46, the upper half of the screen shows the current program. One command is on
each line of the program. Commands result from key presses and knob changes.

When learning a program and successive changes affect the same parameter, the command
summarizes the resuit. Only one command is included.

A Program command may be any remote command described in the LeCroy 7200A Preci-
sion Digital Oscilloscope Remote Programmer’s Manual. For example, GRID DUAL indicates
that two grids have been selected. In Figure 3.46, the DEF command indicates the new equa-
tion for trace 2, the square root of trace 1. This command results from using the Trace Setup
screen.

In Figure 3.46, the VMAG (vertical expansion magnitude) command is highlighted. A high-
lighted command indicates where the program was terminated during execution. The high-
lighted command was not completed. A message at the top of the screen indicates that the
program was aborted by the user.

Fields which appear below the program are used to modify program operation. To modify the
program settings, rotate the Move Box knob onto the desired field. The options list in the
lower right screen will indicate avallable choices, with the current choice in the center of the
list. To change the selection, rotate the Modify Value knob to move the desired choice to the
center of the list. The new choice will also replace the previous selection in the box.

After completing selections, press the Return softkey to save the changes and display the
Main Screen. Entering another setup screen without first pressing Return in the Program
Setup will first save any Program Setup changes.

The Program Setup softkeys and selections follow:

Clear Clears the currently displayed program. The 7200A is then ready
to learn a new program. If the current program was learned, the
following warning prompt will appear in the message area:

“ARE YOU SURE? (PRESS YES OR NO)”
and the YES and NO softkeys will appear.
YES Pressing YES clears the program.

NO Pressing NO cancels the clear operation.

Prev Page View the commands previous to those on the screen. This soft-
key appears only when there are previous commands that do not
fit on the screen at one time.
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Next Page

Learn
Append

Learn Setup

Store

Recall

Program Setup

View the commands after those shown on the screen. This soft-
key appears only when there are additional commands that do
not fit on the screen at one time.

Exits Program Setup, displays the Main Screen, and continues
the learning process. Once in the Main Screen, any command
(key press or knob change) is added to the end of the current
program. The Program softkey indicates “Stop Learn” to allow
termination of the learning process. When setup is exited in this
way, any changes to fields are automatically saved.

Learns a program which contains all the commands necessary to
recreate the current panel settings. The program will be dis-
played in the upper screen.

Stores the displayed program onto the selected disk (floppy or in-
ternal) as indicated in Store File. If a file with the same name al-
ready exists, the following warning prompt will appear in the
message area:

OVERWRITE “filename”? (PRESS YES OR NO)

and the YES and NO softkeys will appear.
YES Pressing YES overwrites the old program.
NO Pressing NO cancels the Store operation.

Retrieves a program from the selected disk using the file indi-
cated by the Recall File.

If the program has not been compiled or is out of date the 7200A
will automatically compile the program. If an error occurs, the
program will be displayed and the line which has the error will be
highlighted. Once retrieved, the program appears in the upper
screen. Press the Recall softkey after selecting the Disk and Input
File. Once pressed, the first few lines of the retrieved program are
displayed. The 7200A is ready to execute the retrieved program.

If the current program was learned, the following warning prompt
will appear in the message area:

“ARE YOU SURE? (PRESS YES OR NO)”
and the YES and NO softkeys will appear.
YES Pressing YES replaces the old program.
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NO Pressing NO cancels the Recall operation.

NOTE: When Recall is pressed, the Input File name is

copied onto the Output File name. This facilitates copy-

ing files between disks without manually entering every

character of the Output File name. ‘

Speed Determines the rate the program is executed when “Run” is
pressed from the Main Screen. When the Speed field is selected,
the choices are SLOW, MEDIUM, and FAST:

SLOW Selecting SLOW helps verify the program. It
executes one command per second and displays
it at the top of the screen.

MEDIUM Executes the program with a short delay after each
command. This delay allows the screen to be
updated so you can see the effect of individual
commands. Commands are not displayed.

FAST Executes the program quickly without indicating
commands.
Disk Selects which disk, floppy or internal, is used when the Store or

Recall softkey is pressed. If FLOPPY is selected when entering
the Program setup, the floppy disk directory is read. ‘

Recall File Indicates the name of the file containing the program to be re-
trieved from disk when the Recall File softkey is pressed. Avail-
able selections are those files present on the floppy or internal
disk.

Store File Indicates the name of the file to be used when the Store File soft-
key is pressed to save the program on disk. When the box is
moved to this field, the Edit Text softkey appears in the upper left
corner of the screen. Pressing it will cause the Insert Character
and Delete Character softkeys to appear:

Insert Press the Insert Character softkey once for each
Character character to be inserted. Each new character will

match the character displayed in the box and will

be displayed to the right of the box. After adding

a character(s), use the Modify Value knob to

change the character as desired. '
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Disk Utilities

Read New
Floppy Disk

Program Setup

Delete Press the Delete Character softkey for each
Character character to be deleted. Characters are deleted
from the right of the box.

When you are finished editing, press the Return softkey to save
the changes and continue modifying other fields on the Program
Setup screen. If the changes are not desired, press the Cancel
Changes softkey to restore the original filename.

Displays the Disk Utilities screen. This screen can be used to ex-
amine the directory or delete files from a disk, including those
other than for Programs. Refer to Disk Utilities, page 3-118, for
more details.

Reads the floppy disk directory. if a new floppy disk is inserted
while displaying the Program Setup screen, press this softkey to
read it.
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Product DescriEti‘on

‘ The 7242 Series

The 7242 series of plug-in modules consists of three models which include the 7242, 7242A,
and 7242B. All 7242 series plug-ins are 2 channel, 1GS/s, 8-bit digitizers. Detailed specifica-
tions for each model are included later in this section.

Accessories and Options

The following standard and optional accessories are available.

Probes All 7242 series plug-ins are supplied with two probes. The probes have
10 MQ input impedance and approximately 15pF capacitance. The system
Bandwidth with these probes is typically DC to 2560MHz when 1MQ DC
coupled, and less than 10Hz to 250MHz when 1MQ coupled.

7291 2GS/s  The 7291 is supplied as a standard accessory with the 7242A and 7242B.

Adapter It is an optional accessory for the 7242. The 7291 adapter may be used to
‘ increase the maximum single-shot sampling rate to 2GS/s.
Option-L1 An extended memory option is available for the 7242B which extends

acquisition memory to 1M samples per channel.

Specifications

VERTICAL
Channels: 2 Channels

Analog Bandwidth (-3dB): 500 input coupling 400MHz (7242)
50Q input coupling 500MHz (7242A, 7242B)
1MQ DC coupling 250 MHz
1MQ AC coupling 10Hz to 250MHz

Resolution: 8bits
Enhanced Resolution: Vertical Resolution from 8 bits to 11 bits, at reduced bandwidth:
Adjustable in 0.5 bit increments.

Total Accuracy: +2% at DC, full scale.
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Specifications

Input Sensitivity: Fixed 5 mV/div to 1 V/div
Variable from x1 to x2.5 of fixed range in steps of 0.01
Offset Range (minimum) +10 div in 0.02 V/div steps.

Maximum Input Voltage: 5V DC or 5V rms into 500, 250 V (DC + peak AC) into ‘

1 MQ input.
TIMEBASE
Single-shot: 2 ns/div to 10 Ks/div
Repetitive: 200 ps/div to 200 ns/div
SAMPLE CLOCK
internal: 0.4 S/s to 2 GS/s accuracy is equal to the mainframe reference
External: 0 dBm to 10 dBm sine wave 50 MHz to 1 GHz
MEMORY |
Acquisition Memory 50k samples per channel (7242, 7242A)

200k samples per channel (7242B)
1M samples per channel (72428 with Option-L1)

Segmentable Memory 200 segments (7242, 7242A) .
1k segments with re-arm rate of 25 KHz (7242B)

4k segments with slower re-arm rates (7242B)
4k segments with re-arm rate of 25 KHz (7242B w/Option-L1)



Install the Plug-in(s)

Installation

. Install the Plug-in(s)

CAUTION: Do not install or remove a plug-in while the 7200A
mainframe is powered on.

To install, align the plug-in's bottom grooves with the guide rails at the bottom of the main-
frame's plug-in compartment. Next, slide the plug-in toward the rear of the mainframe until it
latches into place. See Figure 4.1. Remove the plug-in by pulling out its latch and sliding it
out.

LATCH
Figure 4.1: 7242 Plug-in Installation



OEeration

This section describes the 7242 Series Plug-in front panel controls and their associated dis-
plays. In addition, it discusses how to perform calibration of the accessory probes and op-
tional 7291 adapter.The front panel control descriptions are arranged into functional groups
which include vertical, timebase, trigger, and status. Refer to Figure 4.2 which illustrates how
the controls are arranged on the 7242 Series front panels..Additional controls on the 7200A
mainframe front panel:

Initiate auto setup; Perform cursor measurements,
Select trigger modes; Setup and configure hardcopy:,
Perform processing; Select independent timebase and triggering;

Display and archive data; Operate on-line Help.

For a description of the mainframe controls, refer to Section 3 of the LeCroy 7200A Precision
Digital Oscilloscope Operator's Manual.

Probes

Two Model 7200A-P12 passive probes are supplied with each module. These probes have
10 MQ input impedance and approximately 15 pF capacitance. The system bandwidth with
7200A-P12 probes is DC to 250 MHz (typical) with 1MQ DC coupling, and less than 10Hz to
250 MHz with AC coupling. If attenuation-coded probes are used, the probe-coding contact
rings surrounding the CH1and CH2 BNC connectors recognize the attenuation factors of the
probes. These factors are included in the vertical sensitivity indication.

Probe Calibration

4-4

To calibrate the 7200A-P12 Probe, connect it to either the BNC connector labelled CH 1 or
CH 2. Connect the probe’s grounding clip to the front panel ground lug of the oscilloscope
and connect the tip to the signal lug. Press the mainframe Auto Setup key to obtain a signal.
If over- or undershooting of the displayed signal occurs, you can adjust the 7200A-P12
Probe by inserting the small screwdriver supplied with the probe package into the trimmer on
the probe’s barrel. Turn the screwdriver either clockwise or counterclockwise to achieve the
optimal square wave contour.



Control Layout

7242 Series Plug-in Module controls are arranged in four groups.

"o e
Timebase g Ny ™| osey
Controls === Q.

Trigger

=
— 77N 7N
Controls zr0 ) o PN
N Nt

/
o

Vertical

Controls ™=

TIMEBASE  siave

TRIGGER stavr READY  TRIGD

o | @ *
OHa SOURCE NEa LF REJ COUPLING
LINE HF REJ
o | @ ~ | @
BEXTA0

DELAY

: :iﬁ: i

h Status

Figure 4.2; Typical 7242 Series Plug-in Control Groups
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Display of Acquisition Settings

Display of Acquisition Settings

Acquisition settings may be viewed in a variety of ways. These include the System Message
Area and the Timebase, Vertical, Trigger, and General Status Screens.

System Message Area ‘

Whenever a front panel control is adjusted, the plug-in timebase, trigger level, trigger delay,
and various vertical control settings are displayed in the System Message Area for approxi-
mately 10 seconds. Figure 4.3 shows a typical summary of control settings.

In addition to the information in the System Message Area, the time per division and vertical
units per division may also be displayed under the trace label.

hSnYStem A1 500 mV/div OFFSET -20mV 9.5 BITS a1 I
essage —Lﬁﬁ 50 ns/div DELAY 0.0000000 s LEVEL -520 mV !
Area Trace 50ns .5V |« Timebase
N/ b\ \JE —ris
R R " N ) " ) 50ns 1 V Units

+
T

Learn
Program

o T t ' T + ¥ T y lo
Turn On I \j
XY Display

Turn On
Persistence + +—t

Configure
System

_ -’\/\— MoLel Zoom )
Figure 4.3: Typical control settings as displayed in
the System Message Area and the trace labels.

As shown above, the fields in the acquisition setting summary indicate the following:

Al, A2, A Identifies the plug-in siot being summarized and the vertical

B1,B2,B channel controls being adjusted. A plug-in slot letter (e.g: "A")
that is not followed by a channel number specifies that CH1 and ‘
CH2 vertical controls are locked together. (Locking occurs by



Display of Acquisition Settings

pressing the Select All Channels button in Vertical and Status

Screen.)

Total V/DIV Indicates the actual volts/division. this includes the settings of
the V/DIV and VARIABLE SENSITIVITY knobs. A probe multi-
plier is
indicated if it is not unity.

OFFSET Indicates the vertical offset as selected by the OFFSET KNOB
and its ZERO key.

NUMBER OF BITS Indicates the resolution of the data.

BWL Indicates when the BANDWIDTH LIMIT is on.

TDIV Indicates the timebase as adjusted by the T/DIV knob.

DELAY Indicates the Trigger delay as selected 'by the DELAY knob and
its ZERO key.

LEVEL Indicates the Trigger level as selected by the LEVEL knob and
its ZERO key.

NOTE: The settings appear when the control is adjusted, so the dis-
play indicates settings for the next acquisition. They may differ from

those indicated under the trace label which were used to acquire the
currently displayed trace.

Status Screens

The Plug-in Status screen enables simultaneous viewing of a plug-in's Vertical, Trigger, and
Timebase settings. To display the Plug-in Status screen, press the plug-in DISPLAY key.
Pressing the mainframe MODIFY key before pressing DISPLAY will also display this screen.
The Plug-in Status screen is described in detail on page 4-51.

To view changes in the waveforms as the control settings are adjusted, one of three other
screens can be displayed: the Vertical, Timebase, and Trigger Status screens. Each screen
shows all the displayed waveforms on a half-screen grid. Below the grid are the settings of
the selected control group. As settings are changed, the effects on traces are shown on the

next acquisition.

To display one of these screens, press MODIFY and then press any key or adjust any knob
within the desired control group. Adjusting a knob or pressing a key after pressing MODIFY
will not affect its setting.
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7242 Series Plug—in Front Panel Controls

HMEBASE  wiaw

Figure 4.4: Typical 7242 Plug-in Front Panel Controls
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TIMEBASE knob, 4-12

INTERLEAVED SAMPLING key, 4-13
Upper Trigger SOURCE key, 4-14
Lower Trigger SOURCE key, 4-14
Trigger LEVEL knob, 4-16

Trigger LEVEL ZERO key, 4-16
SMART TRIGGER key, 4-16

VIDIV knob, 4-10

VAR knob, 4-10

VAR key, 4-10

CH1 key, 4-11

CH2 key, 4-11

Vertical Offset ZERO key, 4-11
Vertical OFFSET knob, 4-10

Lower Vertical COUPLING key, 4-12
Upper Vertical COUPLING key, 4-12
Trigger Delay ZERO key, 4-15
Trigger DELAY knob, 4-15

Trigger SLOPE Key, 4-16

Lower Trigger COUPLING key, 4-15
Upper Trigger COUPLING key, 4-15
Plug-in Status DISPLAY key, 4-51

Index to _Qontrols




Vertical Controls

Vertical Controls

Following are descriptions of the 7242 Series plug-in front panel controls. The number in pa-
rentheses |ocates the control on the 7242 Series Plug-in front panel drawing (Figure 4.4,

page 4-8).

Vertical Sensitivity and Offset

4-10

V/DIV (8)

VAR (9)

VAR (10)

OFFSET (14)

Selects the vertical sensitivity, or fixed gain, in multiples of 1, 2,
and 5. The range of the fixed gain is 5§ mV to 1 V/div at both 1
MQ and 50Q input impedances.

The maximum permissible input voltage to either channel is
250 V (DC + peak AC) in 1MQ and 5V (DC +Peak AC) in
50Q input impedance.

The inner knob (9) of the V/DIV control provides continuously
variable vertical sensitivity within the V/DIV knob settings. The
variable setting knob increases the vertical range up to 2.5 times
the V/DIV knob setting. When VAR is rotated to adjust the verti-
cal sensitivity between fixed settings, the VAR LED to the left of
the knob lights “VAR" and the fixed gain indication on the screen
is preceded by a “>". The resulting vertical sensitivity is indicated
as “Total V/DIV" on the status screen.

To use the full dynamic range of the channel's analog-to-digital
converter (ADC), use the knob to fit the signal onto the entire ver-
tical range.

The VAR key (10) adjacent to the V/DIV knob toggles between
selecting or de-selecting the variable setting to increase the verti
cal range.

Adjusts the voltage offset used to position the signal within the
ampilifier's input range. The maximum offset depends on the
fixed V/DIV: if the fixed V/DIV is 1 V, the maximum offset is+ 10
times the fixed V/DIV without variable gain and +4 V with vari-
able gain;if the fixed V/DIV is from 20 mV through .5 V, the maxi-
mum offset is + 12 times the fixed V/DIV;if the fixed V/DIV is 10
mV, the maximum offset is + 24 times the fixed V/DIV; if the



CH 1 (11), or CH2 (12)

Vertical Controls

fixed V/DIV is 5 mV, the maximum offset is +48 times the fixed
VIDIWV. It is adjustable in 0.02 division increments.

A pair of upward- or downward—pointing double-shaft arrows on
the grid's upper or lower edge indicate when the trace has been
positioned outside of the grid, as shown in Figure 4.5. (The VER-
TICAL POSITION knob under the screen can also move the
trace outside of the grid. That knob, however, only affects the dis-
play position and not the amplifier offset setting.) Note that the
View Port is not affected by the offset.

//V “B1 )

Record
Traces 20ns .1 V

Replay
Traces

Learn
Program

Turn On
XY Disploy

Turn On
Persistence

Configure
System

@» Turn On
Multi Zoom
\\ ultl oé//

Figure 4.5. Upward-pointing arrows indicate that a
waveform(s) is off the screen

ZERO (13) Toggles between the selected offset value and a
zero offset. An LED next to the key lights “ZERO”
to indicate zero offset.

Pressing the CH1 or CH2 key selects which channel the Vertical
controls will modify. For example, when CH1 is pressed, adjust-
ing a Vertical control such as the V/DIV knob, affects CH1 signal
input. CH2 settings remain unchanged. The channel LED next to
the key is lit to indicate the selected channel.
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Timebase Controls

Signal Coupling and Input Impedance

COUPLING Selects how to couple the signal to the vertical amplifier input.

((15) and (16)) As the keys are pressed to step through each coupling option,
LEDs to the left of them indicate the selection. Possible selec- ‘
tions are as follows:

AC Couples signals capacitively to the input amplifier, blocking
the input signal's DC component. It limits the signal
frequencies to more than 10 Hz. The input impedance is

1IMQ.
DC Connects signals directly to the amplifier, using 1MQ input

GND Disconnects the input signal from the amplifier, and applies
ground to the amplifier input. If the offset is non-zero, the
trace will be at the offset value.

DC Connects signals directly to the amplifier, using 50Q input
50Q impedance. The maximum dissipation into 50Q is 0.5W,
which corresponds to 5 V DC or 5 V rms. When selected,
an LED ("50 Q) next to the input connector will light. '

Signals will be automatically disconnected from the amplifier
whenever the maximum dissipation is exceeded when 50Q input
impedance has been selected. If an overload condition is de-
tected, a wamning LED (“OVLD") next to the input connector is lit,
and the input coupling is switched to GND.To clear the overload
condition, remove the signal from the input and re-select the de-
sired coupling.

Timebase Controls

TIMEBASE (1) Selects the amount of time each horizontal division represents.
The knob selects the TIMEBASE in a 1-2-5 sequence from 200
ps/DIV to 10,000 sec/div

The TIMEBASE setting, the acquisition memory size, and if in .

SEQuence Trigger Mode, the number of segments determine
the sample rate and the number of sample points displayed per
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division. The Plug-in Status and the Timebase Status screens in-
dicate the time per point and points per division. The maximum
memory size and number of segments can be selected in the
Plug-in status or the Timebase Status screen.

‘ INTERLEAVED Turns on or off the Random Interleaved Sampling (RIS) acquisi-
SAMPLING (2) tion mode, depending on the timebase. When selected, an “ON”
LED will light. When the ON LED is not lit, single shot acquisition

is used.

At timebase settings from 200 ps/div to 1 nsec/div inclusive, the
7242 Series automatically use RIS for signal acquisition. Repeti-
tive waveforms and a stable trigger are required. Waveforms are
digitized with a sample interval of 50 psec for an equivalent sam-
pling rate of 20 gigasamples/sec.

When the timebase is set between 2ns/div and 1s/div, RIS or sin-
gle-shot acquisition may be selected depending upon the mem-
ory size selected.

If the memory size and timebase settings are as shown in the un-
shaded portion of figure 4.6, then the INTERLEAVED SAM-
‘ PLING key is used to select the acquisition mode.

Memory
Size

AVAILABLE 1M

ONLY WITH

Gronls | 500k

amsaie, | 200k S

RIS or

w00k L sINGLE-SHOT
50k gs

20k

10k

5k

2k

1K

0.2ns 2ns 1- " o.1o us 2us soon- 18 2 55 10s
Roll Mode only avallable for 7242B
Figure 4.6: Interieaved Sampling
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Trigger Controls

SOURCE
(@3) and (4)

4-14

The 7242 series plug-ins can record waveforms using single
shot acquisition for timebase settings from 5 nsec to 200
msec/div. Sampling rates up to 1 gigasample/sec are passible in
the single shot mode.

When interleaved sampling is on, sampling options can be se-
lected in the Plug-in Status or the Timebase Status screens.

Selects the signal used as the trigger source. The LED next to
the keys is it to indicate the selected trigger source. Adjusting
the other trigger controls affects triggering for the selected
source. If the source is changed, the other controls affect trigger
ing for the new source. For example, when CH1 is selected, ad-
justing a trigger control, such as the LEVEL knob, affects
triggering when

CH1 is used. The CH2 settings remain unchanged.

CH1  Uses signal applied to CH 1 input connector
CH2 Uses CH 2 signal input

LINE Selects the line voltage which powers the Mainframe.
Provides a stable display of signals synchronous with
the power line.

EXT Selects a signal applied to the BNC connector labeled
“EXT TRIG". The maximum usable signal range is t2 V
with a probe attenuation of 1.

EXT/10 Selects a signal applied to the BNC connector labeled
“EXT TRIG" and divides it by 10, maximum usable signal
range of + 20 V with a probe attenuation of 1.

The BNC input labelled "EXT TRIG" accepts an external trigger
signal. Probes of greater attenuation increase the maximum us-
able signal range. For example, an attenuation of 10 increases
the EXT range to +20V and the EXT/10 range to +200V.
Although the usable range is £ 2 or 20 V, the maximum signal
that can be applied without risk of damage is + 250 V DC, de-



COUPLING
((20) and 21))

DELAY (18)

Trigger Controls

pending on coupling. Input impedance is 1 MQ in parallel with
<30 pF.

Selects the method used to couple the trigger source to the input
of the trigger circuit. As the keys are pressed to step through
each coupling method, LEDs to the left of them indicate the se-
lection. Possible selections are as follows:

AC Couples the source capacitively to the trigger circuit,
DC levels are rejected and frequencies below 50 Hz
for CH1 and CH2, and 8 Hz for EXT and EXT/10
are attenuated.

LF REJ Couples the source capacitively with a high-pass filter
network. DC is rejected and signal frequencies below
50 KHz are attenuated.

HF REJ Connects the source directly to the trigger circuit. A
low pass filter network attenuates frequencies above
50 KHz. The HF REJ trigger mode is used to reject high
frequency signals.

DC Couples all of the signal's frequency components to
the trigger circuit.

The coupling is adjusted independently for each trigger source.
Therefore, changing the source can also change the trigger cou-
pling. Coupling is set to AC when the trigger source is LINE.

Adjusts the amount of signal recorded before (pre-trigger) or af-
ter (post-trigger) the trigger occurs. The pre-trigger amount de-
pends on the timebase, memory size, and in SEQuence Trigger
Mode, the number of segments. The maximum delay limit is 0.5
x the time/div to 100,000 x the time/div, or 0% to 100% if the trig-
ger delay units are in percent.

The arrow under the grid indicates the trigger point of the dis-
played trace.

ZERO (17) Toggles between the selected delay setting and a
trigger delay of zero, which would put the trigger
at the center of the grid. An LED next to the key
lights “ZERO" to indicate zero trigger delay.
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LEVEL (5) Adjusts the voltage level at which triggering will occur. When the
trigger level is increased, the trigger circuit will respond at a
higher voltage level. If vertical sensitivity is adjusted such that the
previously selected trigger level exceeds the sensitivity range,
the trigger level is automatically reduced to fit the new range. ‘

The trigger level indicator arrows appear only on the selected
trace if: the trace is defined to be an unprocessed acquisition
channel, the channel is selected as the trigger source, and the
trigger coupling is DC or HF REJ.

The range of trigger levels is as follows:
Trigger Source Trigger Range

CH1orCH2 15 screen divisions - total gain referred to the
center of the screen.

LINE Power Line voltage range
EXT 1 2 Volts
EXT/10 + 20 Volts

Probes of greater attenuation increase the trigger range. For ex-
ample, an attenuation of 10 increases the EXT range to 120V ‘
and the EXT/10 range to £200V.

ZERO (6) Toggles between the selected trigger level and a
trigger level of 0.0 V. An LED next to the key lights
“ZERO" to indicate zero trigger level.

LEVEL is not used if the Trigger Source is LINE.

SLOPE (19) Selects the signal edge used to activate the trigger circuit. The
slope of the trigger can be adjusted for each individual trigger
source and is indicated by LEDs above the SLOPE key.

POS Requires a positive-going edge to trigger.
NEG Requires a negative-going edge to trigger.
SLOPE is set to pos if the trigger source is LINE.

SMART Toggles between selecting the Standard trigger and Smart™

TRIGGER (7) Trigger. Smart™ Trigger is setup from within either the Trigger
Status or Plug-in status screens. An LED next to the key will light '
“ON" to indicate Smart™ Trigger is selected. The Trigger Status
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screen is displayed by pressing MODIFY on the mainframe and
any trigger control. The Plug-in status screen is displayed by
pressing the DISPLAY key on the plug-in.

Trigger Mode

‘ The Trigger Mode selects the mode of trigger operation: SEQuence, AUTO, NORM, and SIN-
GLE. It is selected on the mainframe front panel using keys (28) and (29) as shown in
Figure 3.9 (page 3-8) in the LeCroy 7200A Precision Digital Oscilloscope Operator's Manual.
Pages 3-12 through 3-14 of the same manual describe each trigger mode in detail.

Trigger State

A “READY" LED on each plug-in indicates that the trigger circuit has been armed and the
plug-in is acquiring input signals. The “TRIG'D” LED is lit whenever the timebase is stopped
(normally after a valid trigger).

After a valid trigger is detected, a time lag (as set by the Trigger Dejay knob) may occur be-
fore the acquisition stops and the waveform is displayed.

VERTICAL Status

The Vertical Status screen provides a summary of all the Vertical control settings. It also al-
‘ lows adjustments of settings that are not controlled from the front panel.

- T

Calibrate

/
o N4 / \/ \/ A

All Channels

Setup A:VERTICAL 1
Trigger Total V/div 00 mV
————— Probe Attn
Setup OfFfset ~4 mV
Timebase Coupling 5C OHM DC
BW Limit FF

Enhanced Res 8.0 (400 MHZ)

Cancel 10
Changes 100
1000
\ Return Move Box WE\ /
‘ Figure 4.7: Example Vertical Status Screen
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To display the Vertical Status screen, press the MODIFY key on the mainframe and then ad-
just any Vertical control on the plug-in front panel. Adjusting a Vertical control after pressing
MODIFY will not affect its setting.

In this screen, all the displayed traces are shown in a half-screen grid above the screen's
fields. As Vertical controls are changed, the effects on traces are shown on the next acquisi-
tion. Figure 4.7 shows an example of the Vertical Status screen.

Once a screen is displayed, move the box onto a field to be modified. The box will only move
onto fields that do not have a front panel key or knob. These fields are highlighted. The op-
tions list will indicate available choices, with the current choice in the center.

To change the selection, rotate the Modify Value knob to move the desired choice to the cen-
ter of the list. The new choice will also replace the one in the box. After changing the selec-
tions, press the Return softkey to save the changes and display the Main Screen. The
Cancel Changes softkey cancels all changes, restores the original setup, and displays the
Main Screen.

The Vertical Status screen contains the following softkeys and fields: '

Calibrate Ensures overall vertical and timebase accuracy. (Calibration is
also performed when the Mainframe is initially powered and the
Vertical and Timebase controls are adjusted, and periodically

thereafter.) ‘

Select All When the probe attenuation on each channel is matched, Select

Channels All Channels sets all vertical control settings for every channel of
the plug-in to be the same as the currently selected channe! .
Both channel LEDs are then lit and changing any of the Vertical
controls affects both Channels until one of the Channel keys is

pressed.
Setup Trigger Displays the Trigger Status Screen.
Setup Timebase Displays the Timebase Status Screen.
VERTICAL Indicates the selected channel.
Total V/DIV Indicates the actual Volts/division. This includes the settings of
the V/DIV (8) and variable sensitivity (9) (10) knobs and the
Probe Attenuation.
Probe Attn Indicates the probe attenuation factor included in the vertical sen- '

sitivity indication. If attenuation-coded probes are used, the
probe-coding contact rings surrounding the CH1 and CH2 BNC
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BW Limit

Enhanced Res

Offset

Coupling

VERTICAL Status

connectors recognize the attenuation factors of the probes, and
this field cannot be modified. If this type of probe is not used, the
probe attenuation can be selected for this field to reflect the at-
tenuation for the probe being used. The choices are x1 to x1000.

Reduces the bandwidth to 95 MHz. It is useful in reducing signal
noise. It can also prevent high frequency aliasing for single shot
events at sampling rates below 10MS/s. The choices are ON
and OFF.

Selects the amount of digital filtering for enhancing resolution.
By limiting the system bandwidth, noise can be filtered and re-
duced. Thus, the effective resolution can actually be improved
beyond the ADC's ideal performance. Selecting greater values
of this parameter increasingly filters noise. Since the ADCs each
have

8 bits, selecting the lowest value removes the filter. The effective
system bandwidth is indicated next to the number of bits.
Enhanced Res cannot be used when the trigger mode is
Sequence.

Indicates the vertical offset as selected by the OFFSET (14)
knob and its ZERO (13) key.

Indicates the vertical coupling as set by the COUPLING (15) (16)
keys.
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TIMEBASE Status

The Timebase Status screen provides a summary of all the Timebase settings. It also allows
adjustments of settings that are not controlled from the front panel. To display the Timebase

Status screen, press the MODIFY key on the mainframe and then adjust any Timebase con-

trol on the plug-in front panel. Adjusting the Timebase control after pressing MODIFY will not .
affect its setting.

In this screen, all the displayed traces are shown in a half-screen grid above the selection
fields. As Timebase controls are adjusted, the effects on traces are immediately shown.
Figure 4.8 shows an example of the Timebase Status screen.

/ ’21;49 5V T\
Calibrate N N W
- VAR 1N
\ /
7
/ \_| / N/
N L/
S LAV g

Setup Points/div 2000
Trigger Time/point 2.5ns

Clock INT
2K
20K _

Cancel 50K
Changes

\ Return Move Box Wq/

Figure 4.8: Example Timebase Status Screen

Once a screen is displayed, the Move Box knob under the center of the screen is used to se-
lect a field to be modified. The box will only move onto fields that do not have a front panel
key or knob. These fields are highlighted in bold type. The options list in the lower right
screen will indicate available choices, with the current choice in the center.

To change the selection, rotate the Modify Value knob to move the desired choice to the cen-
ter of the list. The new choice will also replace the one in the box. After changing the selec-
tions, press the Return softkey to save the changes in non-volatile memory and display the
Main Screen. The Cancel Changes softkey cancels all changes, restores the original setup,

and displays the Main Screen. .
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The TIMEBASE Status screen contains the following softkeys and fields:

Calibrate

Setup Vertical
Setup Trigger

Max Memory

Clock

TIMEBASE

Points/div

Ensures overall vertical and timebase accuracy. (Calibration is
also performed when the 7200A is powered and the Vertical and
Timebase controls are adjusted, and periodically thereafter).

Displays the Vertical Status screen.
Displays the Trigger Status screen.

Indicates the maximum number of sample points to represent
each waveform. Together with the timebase setting (and if in SE-
Quence mode, the number of segments), it determines the sam-
ple rate. The choices are:

1k, 2k, 5k, 10k, 20k, 50k for 7242

1k, 2k, 5k, 10k, 20k, 50k, 100k, 200k for 7242B

1k, 2k, 5k, 10k, 20k, 50k, 100k, 200k, 500k, 1M for 7242B
(option L1)

Acquire 1,000 samples to achieve maximum waveform through-
put. Obtaining 200kpoints(for 7242B), or 1MB(for 7242B option-
L1) provides a greater time window of the signal, requiring more
time to process the additional points.

Selects whether to use an internal or external sample clock
which is applied to the back panel. With an external clock, the
suggested clock rate is specified. The maximum sample rate is 1
gigasample.

Indicates the time per division setting of the TIMEBASE knob. If
Random Interleaved Sampling (RIS) is selected, “RIS” also ap-
pears on this line.

Indicates how often the input signal is sampled for each division
of the display grid. if the waveform is not expanded or decimated
by processing, the timebase, and Max Memory size determine
its value. When the trigger mode is Sequence, the field becomes
points per segment. If the waveform is not expanded or deci-
mated by processing, the timebase, number of segments, and
max memory size determine its value.
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Time/point

Maximize
(Available only
with the 7242B)

Trig Rate
(Available only
with the 7242B)

Num Segments

Indicates the sample rate (i.e., time between digitized sample
points) for the corresponding timebase setting.

Sequence trigger mode involves multi-segment acquisitions. The
manner in which these multiple segments are handled in the
72428 is further classified as either Sequential or Synchronous
Averaging. In Sequential sequence, the requested number of
segments are acquired and displayed individually. In Synchro-
nous Averaging, the requested number of sweeps are acquired,
averaged together, and displayed as a single waveform. In Alter-
nate Synchronous Averaging, two waveforms are acquired per
sweep from Channel 1, each on a different trigger slope, and
both are averaged independently and displayed as a dual wave-
form. in this mode, Channeis 2 can not acquire data but may be
used as a trigger source.

If the trigger mode is Sequential Sequence, the following fields
are present:

If the trigger mode is Sequence, the following fields are present:

Selects the method used to acquire each segment. The two
methods are to maximize trigger rate and points per seg-

ment. Selection of maximize trigger rate will tradeoff the number
of segments and segment size for a greater trigger rate. (The
time from one trigger to the next). This method can acquire a
maximum of 1000 segments between screen updates due to the
limitations in acquisition memory. Selection of maximize points
per segment will maximize the number of segments and points
per segment. This method processes each segment as it is ac-
quired. This method can acquire a maximum of 4000 segments
between screen updates, because it is not limited by acquisition
memory, but by processing memory. Both methods trigger rate
will vary with the length of each segment and the number of
channels acquiring data.

Indicated the maximum rate at which triggers can be accepted
without missing one.

Indicates the number of segments in a sweep if the Sequence
Trigger Mode is selected. Otherwise this field does not appear.



Select

Sync Avg
(Available only
with the 7242B)

Average Mode
(Available only
with the 7242B)

Num Sweeps
(Available only
with the 7242B)

Points/sweep
(Available only
with the 7242B)

Turn ON

Art Reject
(Available only
with the 7242B)

TIMEBASE Status

In Sequence mode, the timebase setting determines the total du-
ration of each segment. A segment’s duration is determined by
multiplying the time/div setting by 10. Changing Num Segments
does not change the timebase; it affects the number of data
points (record length) per segment and the time per point.

This softkey selects Synchronous Averaging Sequence. This is a
different type of sequence trigger mode in which all acquired seg-
ments are averaged together rather than displayed individually.

If the trigger mode is Synchronous Averaging Sequence, the fol-
lowing fields are present:

Selects between Synchronous Averaging (STANDARD) and Al-
ternate Synchronous Averaging (ALTERNATE). STANDARD
waveforms are all acquired on the programmed trigger slope
while ALTERNATE waveforms are dual waveforms consisting of
averaged sweeps from both trigger slopes.

Selects the number of sweeps to be averaged together. Since
there are no intermediate screen updates until all sweeps are ac-
quired, the Main Screen displays a one second count of the
sweeps acquired thus far. As soon as either channel has
reached its Num Sweeps, the averaging stops and the number
of sweeps contributing to each channel is displayed in the trace
label for that channel. In Alternate Synchronous Averaging, as
soon as the Num Sweeps for either trigger slope is reached, the
averaging stops and the greater of the two values is displayed in
the trace label for the channel. The ROOF and FLOOR trace edit
functions can be used to separate the dual waveform into its con-
stituent parts. These functions also display the exact number of
sweeps that were averaged together for each part.

indicates the number of samples that were acquired on each trig-
ger and hence the number of points in the final averaged wave-
form.

This softkey turns artifact rejection on or off. When enabled, any
waveform with an underflow or overfiow value is not included in
the computation. If Artifact Reject is turned OFF, any overflows
are set to the maximum possible value of the ADC and any un-
derflows to the minimum value.
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Select
Sequential
(Available only
with the 7242B)

Sampling

4-24

This softkey selects Sequential Sequence. This sequence Se-
quential trigger mode displays all the acquired segments individu-
ally.

MAXIMUM RECORD LENGTH IN SYNCHRONOQUS AVERAGING
(7242B ONLY)
STANDARD ALTERNATE (Ch1 onl
Time per point = 500psec 100k 50k
Time per point = 1nsec 50k 50k
Time per point = 2.5nsec 100k 100k
Time per point > 2.5nsec 200k 200k
Table 4.1

If Interleaved Sampling is on then the following field is present:

Selects the sampling method to use in Random Interleaved Sam-
pling Mode (RIS), Random or Interpolated. RIS data has inher-
ently non-uniform sampling intervals. Because RIS waveforms
are generally highly oversampled (i.e. the effective sample rate
is many times higher than the signal bandwidth) the non-uniform-
ity of sample spacing has subtle implications. The INTERPO-
LATED Sampling option uses a linear interpolation algorithm and
the nearest neighboring samples to create a RIS record with uni-
form sampling intervals. The RANDOM option does not perform
this interpolation. INTERPOLATED is generally the most useful
choice, however in cases where the fundamental assumptions of
RIS sampling are in question (not truly repetitive signal), RAN-
DOM Sampling is preferred. For example, if Persistence Display
is to be used to analyze varying timing, and the timebase selec-
tion is such that RIS is required, then RANDOM Sampling

should be used. Eye Diagram analyses are inherently non-repeti-
tive, and care must be taken in attempting this kind of analyses
with RIS acquisition. This field only appears in RIS mode.
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TRIGGER Status

The 7242 Series offers two independent triggering methods: Standard and Smart™trigger.
Standard trigger provides basic trigger functions. Smart Trigger adds additional qualifications

‘ to the trigger source(s). The Smart Trigger key (7) on the plug-in front panel toggles between
selecting either method. The LED will be lit when Smart Trigger is selected.

/~ B-Nov-91 LeCroy N\

14:49:14 A1 50.0 mV/div OFFSET 0.000 V 8.0 BITS —
1 ps/div DELAY 0.0000000 s LEVEL 0.000 V |1 JRACSH\/'OO?
S .

Calibrate

1 T
WRY/RY/R VRV EVAVRY
Y Y Y

A:TRIGGER AUTO

Setup Stondard: Trigger on + edge of CH1
Timebase

Setup HF Sync  OFF
Vertical Level 0.000 V

Coupling
Delay 1n |TIME] 0.0000000 s

Cancel “RCER
Changes e
k Return Move Box j\/i}\— J
‘ Figure 4.9; Standard Trigger Status Screen

The Plug-in Trigger Status screens for either triggering method provides a summary of all
the trigger settings. The screens allow adjustments of settings that are not controlled from

the front panel.
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To display a Trigger status screen, press the MODIFY key on the mainframe and then adjust
any trigger control on the plug-in front panel. Adjusting the trigger control after pressing
MODIFY will not affect its setting. In the status screen, all the displayed traces are shown in
a half-screen grid above the trigger fields. As trigger settings are changed, the effects on
traces are shown on the next acquisition. Figure 4.9 (previous page) shows an example of
the Standard Trigger Status screen.

Once a screen is displayed, the outer knob under the center of the screen is used to position
the box on the field being modified. The box will only move onto fields that do not have a
front panel key or knob. These fields are highlighted in bold type. The options list in the lower
right screen will indicate available choices, with the current choice in the center. To change
the selection, rotate the inner knob to move the desired choice to the center of the list. The
new choice will also replace the previous selection in the box.

After changing the selections, press the Return softkey and display the Main Screen. The
Cancel Changes softkey cancels all changes, restores the original selected values, and dis-
plays the Main Screen.

The Trigger Status screens have some softkeys and fields which are present for all trigger
types; however, others are specific to an individual trigger type. The softkeys and fields
which appear for all Trigger Status screens are listed below. Following them are explana-
tions of each trigger type and the fields specific to its use.

Calibrate Ensures overall vertical and timebase accuracy. (Calibration is
also performed when the 7200A is powered and the Vertical and
Timebase controls are adjusted, and periodically thereafter.)

Setup Timebase Displays the Timebase Status Screen.

Setup Vertical Displays the Vertical Status Screen.

TRIGGER Indicates the currently selected mode.

Level Shows the trigger level for the trigger source, as selected by the

LEVEL (5) knob and its ZERO (6) key.

Coupling Shows the trigger coupling for the trigger source, as selected by
the COUPLING (20) (21) front panel keys.

HF Sync Selects whether the trigger source has its frequency rate divided
by four. Select ON to allow stable triggering for sources greater
than 200 Mhz. This feature is not available with Smart Trigger, or
when Trigger Source is Line .



Standard Trigger

Delay Indicates the Trigger delay as selected by the DELAY (18) knob
and its ZERO (17) key, also indicates the trigger delay units. Trig-
ger delay may be expressed in terms of time or percentage of
the screen. The percentage is applicable fro pretrigger delay set-
tings only.

Standard Trigger

Standard trigger causes a trigger to occur whenever the selected trigger source meets its
trigger conditions. The trigger condition is defined by the trigger level, coupling, high fre-
quency sync, and slope. The Standard trigger is set by the front panel trigger controls and
from within the status screen. The status screen indicates all the trigger settings. Only high
frequency sync can be selected using this screen.

As shown in Figure 4.9, page 4-25, the Standard Trigger Status screen contains these
additional fields:

Trigger on indicates the selected trigger edge, positive or negative, as se-
lected by the SLOPE (19) key.

If the selected trigger slope is positive, a trigger is generated
when the source signal crosses above the trigger level. If a nega-
tive slope is selected, a trigger occurs when the source crosses
below the level.

edge of Indicates the trigger source, as selected by the SOURCE (3) (4)
front panel key.

Smart Trigger

The Smart Trigger allows setting additional qualifications before a trigger is generated.

These qualifications can be used to capture rare phenomena such as glitches or spikes, spe-
cific logic states, or missing bits. One qualification can include, for example, generating a trig-
ger only on a pulse wider or narrower than specified. Or it can require three trigger sources
to exceed specific levels for a minimum time. In general, Smart Trigger offers a variety of trig-
ger qualifications based on three abilities:

B To count a specified number of events (1 to 15,000,000).
@ To measure time intervals (1 nsec up to 680 sec).
@ To recognize a pattern input to the selected trigger sources.
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To select the qualifications for Smart Trigger, display the Trigger Status screen as shown in
Figure 4.10 by pressing Modify and selecting any Trigger control.

’ Fhae z0n )
.1 us 20 mv
Cohworate |\ T T ol s 4 nly ala A aln ala 4o
N AU I —
VAR RANIWAI BATARI AN
\ AL IR IRNIYEY
Y 1 VALY Y
v v v v v
!
Setup 1gger on + edge of CH1
Timebase ns
Setup
Vertical Level 0.0000 V
Coupling AC
Delay 0.0000000 s
—
Cancel attern
Changes [ S Stote Quolif
I Tlmeeﬂug‘ljxh
v
K Return Move Box m

Figure 4.10: Example Smart Trigger Status Screen

In Figure 4.10, the first field below “TRIGGER" indicates a description of the trigger method.
When Smart Trigger is selected on the plug-in front panel, one of five Smart Trigger methods .
may be selected in this field:

Single Source

Pattern

Trigger on the selected source when the trigger conditions and
one of the following qualifications are met:

Holdoff for 30 nsec up to 680 sec.
Holdoff for 1 to 15,000,000 events.
Interval < 30 nsec up to 680 sec.
Interval > 30 nsec up to 680 sec.
Puise < 1 nsec up to 680 sec.
Pulse > 1 nsec up to 680 sec.

Trigger whenever the selected combination of signals occurs
and one of the following qualifications are met:

Holdoff for 30 nsec up to 680 sec.

Holdoff for 1 to 15,000,000 events.

Interval < 30 nsec up to 680 sec.

Interval > 30 nsec up to 680 sec. .
Time between patterns > 1 nsec to 680 sec (trigger on entering).
Time between patterns < 1 nsec to 680 sec (trigger on entering).



Smart Trigger

Pattern width > 1 nsec to 680 sec (trigger on exiting).
Pattern width < 1 nsec to 680 sec (trigger on exiting).

State Qualified Trigger whenever the trigger source meets its trigger condition
during the selected pattern and one of the following qualifica-

. tions are met:
Wait for 10 nsec up to 680 sec.

and before 10 nsec up to 680 sec.
Trigger on 1 to 15,000,000 'th event.

Time Qualified Trigger whenever the trigger source meets its trigger condition af-
ter the selected combination begins and one of the following
qualifications are met:

Wait for 10 nsec up to 680 sec.
and before 10 nsec up to 680 sec.
0 to 15,000,000 'th event.

TV Trigger on the selected horizontal scan line of the composite
sync signal connected to the EXT trigger input.
Select a horizontal scan line between 10 and 2500 to trigger on.
Further qualify the trigger point by selecting the frame in which
the line occurs as either even, odd, or both.
Select the horizontal scan rate (15 to 20 Khz, 20 to 30 Khz,
. or 30 to 63 Khz).
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Move the box and adjust the Modify Value knob to select among the five Smart Trigger
choices. The following sections contain explanations of each Smart trigger method.

Single Source

Single Source triggering is similar to Standard triggering because one trigger source is used .
to define a trigger condition. Single Source allows an additional qualification before a trigger
can occur. Qualifications can be:

m holdoff for 30 nsec up to 680 sec.
m holdoff for 1 to 15,000,000 events.
u interval < 30 nsec up to 680 sec.
® interval > 30 nsec up to 680 sec.
B pulse < 1 nsec up to 680 sec.

W pulse > 1 nsec up to 680 sec.
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Single Source

As shown in Figure 4.11, the Single Source Trigger Status screen contains additional fields:

Trigger on

. edge of
Holdoff for time
Holdoff for events

Indicates the selected trigger edge, positive or negative, as se-
lected by the SLOPE (19) key.

indicates the trigger source, as selected by the SOURCE (3) (4)
front panel key.

Selects a minimum time between triggers. A trigger is generated
when the trigger condition is met after the selected delay from
the last trigger. The timing for the delay is initialized and started
on each trigger. Select from 30 nsec through 680 sec.

i LT 1IN

(+ slope)

Trigger can holdoff time ‘ holdoff time B
Occur

Generated , , , .
Trigger ! ! J !

Figure 4.11: Single source with holdoff for time

Selects a minimum number of events between triggers. An event
is generated when the trigger source meets its trigger conditions.
A trigger is generated when the trigger condition is met after the
selected number of events from the last trigger. The holdoff for
events is initialized and started on each trigger. Select from 1
through 15,000,000 events.

event event event event

# #2 #1 #2
T LT
Source
(+ slope)

holdoff holdoff
vogeoan | bzeems [T ] e [
Occur -
Generated ‘ ! ! ‘ ' !
Trigger | i ' !

Figure 4.12: Single source with holdoff for events
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interval <

inte rval>

The field to the right indicates the units for holdoff.
s indicates the delay is in seconds.

events Indicates the number of times the trigger condition is met

after the last trigger. If the number is selected as four, for
example, the trigger would occur on the fifth event. ‘

Selects a maximum interval between two edges of the same
slope. The trigger is generated on the second edge if it occurs
within the selected interval. The timing for the interval is initial-
ized and restarted whenever the selected edge occurs. Select
an interval from 30 nsec to 680 sec.

Interval Interval

Trigger
Source
Trigger can
Occur Selected Selected

interval interval
Generated :
Trigger |

Figure 4.13: Trigger if interval < selected interval

Selects a minimum interval between two edges of the same
slope. The trigger is generated on the second edge if it occurs af-
ter the selected interval. The timing for the interval is initialized
and restarted whenever the selected edge occurs. Select an in-
terval from 30 nsec to 680 sec.

Interval Interval

Trigger
Source

—_ Selected Selected —
Trigger can interval interval
Oceur
Generated !
Trigger \

Figure 4.14: Trigger if interval > selected interval '



pulse <

pulse >

Single Source

Selects a maximum pulse width. The trigger is generated on the
selected edge when the pulse width is less than the selected
width. The timing for the width is initialized and restarted on the
slope opposite to the edge selected. Select a width from

1 nsec to 680 sec.

Trigger

Source ] pulse width

( - slope) pulse width

Trigger can

Ocour __ | selected selected L
width width

Generated !

Trigger '

Figure 4.15: Trigger if pulse width < selected width

NOTE: To trigger on a positive pulse, select negative
slope. The trigger is generated by the trailing edge of the
pulse.

Selects a minimum pulse width. The trigger is generated on the
selected edge when the pulse width is greater than the selected
width. The timing for the width is initialized and restarted on the
edge opposite to the edge selected.-Select a width from 1 nsec
to 680 sec.

Trigger

Source
( - slope)

Trigger can
Occur

Generated
Trigger

pulse width

selected

pulse width
selected

width

width

Figure 4.16: trigger if pulse > selected width

NOTE: To trigger on a positive pulse, select negative
slope. The trigger is generated by the trailing edge of the
pulse.
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Pattern

Summary: Setting up Single Source Triggering

1.

2

3.
4.
5

6.

Turn on Smart trigger from the plug-in front panel.

Display the Trigger Status screen by pressing MODIFY and any trigger control on the
desired plug-in.

Select Single Source.

Using the front panel controls, select the desired trigger condition.

Select “Holdoff for time", or “Holdoff for events": “interval <", “interval >", “pulse <", or
“pulse >".

Select the desired number of events or time.

Pattern
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The pattern trigger logically combines the states of up to three inputs: channel 1, channel 2,
and either EXT TRIG or EXT TRIG/10. The combination, called a pattern, is defined as the
logical AND of trigger states. A trigger state is either high or low; high when a trigger source
is greater than the trigger level and low if it is less than the trigger level. For example, the pat-
tern can be defined as present when the trigger state for channel 1 is high, 2 is low, and EXT

is high. If any are not met, the pattern state is considered absent.

Once the pattern is defined, one of two transitions can be used to generate the trigger. When
the pattern begins, called “entering” the pattern, a trigger can be generated. Alternatively, a

trigger can be generated when the pattern ends, “exiting” the pattern.

Pattern triggering allows an additional qualification once the selected pattern transition
occurs.

With Pattern triggering, as in single source, one of the following qualifications can be se-
lected:

B Holdoff for time

B Holdoff for events

M Interval <

M Interval >

# Time between patterns > trigger on entering
H Time between patterns < trigger on entering
W Pattern width > trigger on exiting

W Pattern width < trigger on exiting
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Figure 4.17: Pattern Trigger Status Screen

As shown in Figure 4.17, the Pattern Trigger Status screen contains these additional fields:

Trigger on Defines the selected pattern transition. The choices are:
entering  trigger when the pattern begins

exiting trigger when the pattern ends

When Pattern triggering is selected, additional fields appear. The next three fields allow se-
lection of the pattern from up to three sources in logical AND: CH1- CH2 .- EXT. Alternatively,
EXT/10 may be selected instead of EXT. This combination defines the presence of the pat-

tern.

CH1: Defines how to use the first channel trigger condition in
defining the trigger pattern. The choices are:

H Requires that the signal for this channel be greater
than the trigger level.

L Requires that the signal for this channel must be
below the trigger level.
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X Do not use the signal for this channel to define the
pattern (don't care).

CH2: Defines how to use the second channel trigger
condition in defining the trigger pattern. The choices
are: H, L, and X.

EXT, or Selects whether to use the trigger condition for

EX10: EXT TRIG or EXT/10. Once selected, the field to its
right indicates how to use it. The choices are H, L,
and X.

The following fields indicate the qualifications for Pattern triggering:

Holdoff for time

Holdoff for events

interval <

Selects a minimum time between triggers. A trigger is generated
when the trigger condition is met after the selected delay from
the last trigger. The timing for the delay is initialized and started
on each trigger. Select from 30 nsec through 680 sec.

Selects a minimum number of events between triggers. An event
is generated when a trigger source meets its trigger conditions.
A trigger is generated when the trigger condition is met after the
selected events from the last trigger. Holdoff is initialized and
started on each trigger. Select from 1 through 15,000,000
events.

Selects a maximum interval between two signal edges of the
same slope. The trigger is generated on the second edge if it
occurs within the selected interval. The timing for the interval is
initialized and restarted whenever the selected edge occurs. Se-
lect an interval from 30 nsec to 680 sec.



interval >

time between patterns <

time between patterns >

Pattern

Selects a minimum interval between two signal edges on the
same slope. The trigger is generated on the second edge if it oc-
curs after the selected interval. The timing for the interval is in-
itialized and restarted whenever the selected edge occurs.
Select an interval from 30 nsec to 680 sec.

Selects a maximum delay between exiting one pattern and enter-
ing the next. The trigger is generated on entering the second pat-
tern within the selected time. The timing for the delay is

initialized and restarted whenever the pattern is exited, regard-
less of whether a trigger is generated. Select time from 1 nsec to
680 sec.

Pattern

present

Trigger can Selected ' Selected
Oceur time time
Generated :

Trigger |

Figure 4.18: Pattern Trigger with time between patterns
<selected time

Selects a minimum delay between exiting one pattern and enter-
ing the next. The trigger is generated on entering the second pat-
tern after the selected minimum time. The timing for the delay is
initialized and restarted whenever the pattern is exited, regard-
less of whether a trigger is generated. Select time from

1 nsec to 680 sec.

Pattern
present

. — Selected
Trigger can e Setlienc‘;éed

Occur

Generated :

Trigger |

Figure 4.19: Pattern Trigger with time between patterns
> selected time
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pattern width <

pattern width >

Selects a maximum pattern width. If the width is less than the se-
lected width, the trigger is generated when the pattern ends. The
timing for the width is initialized and restarted at the beginning of
the pattern. Select a width from 1 nsec to 680 sec.

Pattern H
Present pattern width

pattern width
Trigger can
Oceur tected selected
width width

Generated
Trigger

Fiugure 4.20: Trigger if pattern width < selected width

Selects a minimum pattern width. If the width is greater than the
selected width, the trigger is generated when the pattern ends.
The timing for the width is initialized and restarted at the begin-
ning of the pattern. Select a width from 1 nsec to 680 sec.

Pattern _:1
present pattern width

pattern width

selected selected

Trigger can width width
Occur
Generated :
Trigger i

Figure 4.21: Trigger if pattern wisth > selected width

Summary: Setting up Pattern Triggering

1. Turn on Smart trigger from the plug-in front panel.
2. Display the Trigger Status screen by pressing MODIFY and any trigger control on the
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desired plug-in.
Select Pattern Trigger.

3.

4. Select the triggering transition: “entering” or “exiting”.

5. Define the pattern: for channels 1 and 2, select H for high, L for low, and X for don't care.
Select EX or EX10 and then a trigger state: H, L, or X.



State Qualified

6. Using the front panel controls, select the desired trigger condition.
7. Select: “Holdoff for”, “interval <", “interval >”, etc.
8. Select the desired number of events or reference time.

‘ State Qualified

State Qualified triggering lets the user choose whether a trigger is generated while the se-
lected pattern is present or absent. A pattern is defined as a logical AND combination of trig-
ger states. A trigger state is either high or low; high when a trigger source is greater than the
trigger level and low if it is less than the trigger level.

For example, a pattern is selected to be present when the trigger states for channels 1 and 2
are high and EXT is low. If any are not met, the pattern state is considered absent.

For State triggering, the pattern is used to qualify a trigger without actually generating the
trigger. A trigger will occur when another signal, the trigger source, meets its trigger condi
tion while the pattern is present. The trigger source is not allowed in the pattern. As shown in
Figure 4.23, while the pattern is present CH2 high, a trigger occurs when CH1, the trigger
source, has met its trigger condition.

State Qualified triggering allows an additional qualification once the selected pattern state
occurs after meeting the pattern conditions.

| Wait for 10 nsec up to 680 sec.
m and before 10 nsec up to 680 sec.
m Trigger on 1 to 15,000,000 th event.
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a Ia1 \
50ns .5V
=\ M "\ ~T\_||a2
Calibrate / \ / / 60ns 1 V
] / U/ 1] \]
o J fo
A:TRIGGER SINGLE
Setup State OQualified: While pattern prasent
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Setup CHl:ﬁ CH2: - EXT: X
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X
Delay 0.0000000 s H
L
Cancel
Changes LI
L
\ Return Move Box H /

Figure 4.22: State Qualified Trigger Status Screen

As shown in Figure 4.22, the State Trigger Status screen contains additional fields:
Trigger on Defines the selected pattern. The choices are:

present Trigger during the pattern.
absent Trigger after the pattern ends.
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When State Qualified Triggering is selected, a pattern must be selected to define the qualifi-
cations.

NOTE: The trigger source currently selected on the front panel
serves as the trigger source and cannot be used in the pattern.

CH1: Defines how to use the first channel trigger condition in
defining the trigger pattern. The choices are:

H Requires that the signal for this channel be greater
than the trigger level.

L Requires that the signal for this channel must be below
the trigger level.

X Do not use the signal for this channel to define the
pattern (don’t care).

CH2: Defines how to use the second channel trigger condition in
defining the trigger pattern. The choices are: H, L, and X. EXT:
or, EX10:

Selects whether to use the trigger condition for EXT TRIG or
EXT/10. Once selected, the field to its right indicates how to use
it. The choices are H, L, and X. If the trigger source on the front
panel is EXT or EXT/10, this field can not be selected and will
match the front panel selection.
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The following fields indicate the qualifications for State Qualified triggering:

wait

Selects a delay from the start of the desired pattern. After the de-
lay and before the end of the pattern, a trigger is generated

when the trigger meets its conditions. The timing for the delay is
restarted when the selected pattern begins. Select time from 10
nsec to 680 sec.

Trigger |
Source
Pattern
present
—_ L

Trigger can ] selected time selected time
occur _

Generated 1 t ! !

Trigger ! L f | l l

Figure 4.23: State Qualified Triggering with wait

When wait is selected, the following fields appear :

trigger on  Indicates the trigger edge, positive or negative, as
selected by the SLOPE key.

edge of Indicates the current trigger source as selected from
the front panel. This source acts as the trigger source.



and before

State Qualified

Selects a time from the start of the desired pattern. Before the
end of the selected time and before the end of the pattern, a trig-
ger can occur. The selected time is restarted when the selected
pattern begins. Select a time from 10 nsec to 680 sec.

Trigger
Source

Pattemn
present
i 1
 selected 1 selected
Trigger can , wait wait
occur ! !
Generated 1 1 1 1
Trigger ! | . X

i

Figure 4.24: State Qualified Triggering and before

When “and before” is selected, the following fields appear:

trigger on  Indicates the trigger edge, positive or negative,
as selected by the SLOPE key.

edge of Indicates the current trigger source as selected from
the front panel. This source acts as the trigger source.
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trigger on Selects a minimum number of events of the trigger source. An
event is generated when a trigger source meets its trigger condi-
tions. On the selected event of the trigger source and before the
end of the pattern, a trigger can occur. The count is initialized
and started whenever the selected pattern begins. It continues
while the pattern remains. When the selected count is reached, '
the trigger occurs. Select from 1 through 15,000,000 events.

Trigger

Source

Pattern

present L
1
1

Trigger cai—_—ij—"

occur (

Generated t 1 1 t
Trigger ! ! , ,

1 1

Figure 4.25: State Qualified Triggering with trigger

on the second event

Summary: Setting up State Qualified Triggering

1. Turn on Smart trigger from the plug-in front panel.

2. Display the Trigger Status screen by pressing MODIFY and any trigger control on the
desired plug-in.

Select State Qualified Trigger.

Select the qualifying pattern: “present” or “absent”.

Define the pattern: for channels 1 and 2, select H for high, L for low, or X for don't care.
Select EXT or EXT10 and then a trigger state: H, L, or X.

Using the front panel controls, select the desired trigger condition.

Select; “wait", “and before”, or “trigger on".

Select the desired number of events or time.

o hw

®o N
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Time Qualified

Time Qualified triggering generates a trigger when the trigger source meets its trigger condi-
tion after entering or exiting the pattern. The trigger can occur even if the pattern disappears
before the trigger meets its trigger conditions. A pattern is defined as a logical AND of trigger
states. A trigger state is either high or low; high when a trigger source is greater than the trig-
ger level and low if it is less than the trigger level. For example, the pattern can be defined
as present when the trigger states for channels 1 and 2 are high and EXT is low. If any are
not met, the pattern state is considered absent.

Once the pattern is defined, one of two transitions can be used. When the pattern begins,
called “entering” the pattern, a trigger can occur. Alternatively, a trigger can be generated
when the pattern ends, called “exiting” the pattern.

For Time qualified triggering, the pattern is used to qualify a trigger without actually generat-
ing the trigger. A trigger will occur when another signal, the trlgger source, meets its trigger
condition after the pattern is entered or exited.

Time Qualified triggering allows an additional qualification once the selected pattern transi-
tion occurs and after meeting the pattern conditions:

B’ Wait for 10 nsec up to 680 sec.
B and before 10 nsec up to 680 sec.
B 1to 15,000,000 'th event.
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Figure 4.26: Time Qualified T}igger Status Screen

As shown in Figure 4.26, the Time Qualified Trigger Status screen contains these additional

fields:

Trigger after Defines the selected pattern transition. The choices are: ‘
entering  Trigger when the pattern starts.
exiting Trigger when the pattern ends.

When Time Qualified triggering is selected, a pattern must be selected to define the qualifica-

tions.
CH1: Defines how to use the first channel trigger condition in
defining the trigger pattern. The choices are:

H Requires that the signal for this channel be greater
than the trigger level.

L Requires that the signal for this channel must be below
the trigger level.

X Do not use the signal for this channel to define the ‘
trigger pattern.
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CH2: Defines how to use the second channel trigger condition in
defining the trigger pattern. The choices are: H, L, and X.

EXT or Selects whether to use the trigger condition for EXT

EX10: TRIG or EXT/10. Once selected, the field to its right
indicates how to use it. The choices are H, L, and X. If the
trigger source on the front panel is EXT or EXT/10, this field
can not be selected and will match the front pane! selection.

The following fields indicate the qualifications for Time Qualified triggering:

wait Selects a delay from entering or exiting the pattern. After the de-
lay, a trigger is generated when the trigger meets its trigger con-
ditions. The timing for the delay is always initialized and
restarted on the selected pattern condition. Select a time from 10
nsec to 680 sec.

Trigger
Source

Pattern entering exiting entering exiting
present

1 1

I I

Selected ISelet_:ted
Trigger can , wait , wait
occur ‘ ‘
Generated 1 1 i 1
Trigger ! ! : :

Figure 4.27: Time Qualified Triggering with wait

When wait is selected, the following fields appear:

trigger on Indicates the trigger edge, positive or negative,
as selected by the SLOPE key.

edge of Indicates the current trigger source as selected from
the front panel. This source acts as the trigger source.
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and before Selects a time from entering or exiting the pattern. Before the
end of the selected time, a trigger can occur. The selected time
is restarted on the selected pattern condition. Select a time from
10 nsec to 680 sec.

Trigger
Source
Pattern entering exiting entering exiting
present

1
) i
1 t

Trigger can selected time P:’ selected time
occur

Generated t 1 1 t
Trigger 1 ] 1 | ) \

! ) [

!

Figure 4.28: Time Qualified Triggering and before

When “and before” is selected, the following fields appear:

trigger on  Indicates the trigger edge, positive or negative, .
as selected by the SLOPE key.

edge of indicates the current trigger source as selected from
the front panel. This source acts as the enabling
trigger source.
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trigger on Selects a minimum number of events. An event is generated
when a trigger source meets its trigger conditions. On the se-
lected event of the trigger source and before the next pattern
condition, a trigger can occur. The count is initialized and started
on the selected pattern condition. It continues until the next pat-
. tern condition. Select from 1 through 15,000,000 events.

Trigger
Source
Pattern entering exiting entering exiting
present

1
!
1
i

1
1
1
Trigger can : ,
oceur !

Generated i t } ! t ‘

Trigger ' ) t !
1

Figure 4.29: Time Qualified Triggering and trigger on
the second event

. Summary: Setting Up Time Qualified Triggering

1. Turn on Smart trigger from the plug-in front panel.

2. Display the Trigger Status screen by pressing MODIFY and
any trigger control on the desired plug-in.

3. Select Time Qualified Trigger.

4. Select the pattern condition: “entering” or “exiting”.

5. Define the pattern: for channels 1 and 2, select H for high,
L for low, or X for don’t care. Select EXT or EXT10 and then a
trigger state: H, L, or X.

6. Using the front panel controls, select the desired trigger
condition.

7. Select: “wait”, “and before”, or “trigger on”.

8. Select the desired number of events or reference time.
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TV

TV

TV Trigger will trigger on the selected horizontal scan line of the composite sync signal con-
nected to the EXT trigger input.
B Select a horizontal scan line from 10 to 2500 to trigger on. .
B Further qualify the trigger point by selecting the frame in which the line occurs as
either even, odd, or both.
W Select the horizontal scan rate (15 to 20 KHz, 20 to 30 KHz, or 30 to 63 KHz).

- Shs 1 v i

Calibrate

__11[ g -
l

pEne
L
.___._.—.-I"

——

A: TRIGGER NORM
Setup TV: Trigger on line [jg] of EVEN FRAME
Timebose of composite video signal at EXT 1nput
——————— with horizontal scan rate of 15 to 20 KHz

Setup
vertical
10
11
Delay 0.0000000 s 12
S 13
Cancel 14
Changes _er]j- 15
2500
\ Return Move Box A BE /

Pl
Figure 4.30: Example TV Trigger Status Screen

Trigger on line Selects the horizontal scan line from 10 to 2500 to trigger on.

of Selects the frame the line is selected from. The choices are
EVEN FRAME, ODD FRAME, or BOTH FRAMES.

horizontal scan rate Selects the horizontal scan rate. The choices are 15 to 20 KHz,
20 to 30 KHz, or 30 to 63 KHz.
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Plug-in Status

Plug-in Status

The Plug-in Status screen provides a summary of all the acquisition settings. It also allows
adjustments of settings not controlled from the front panel. A hardcopy of this screen (see
Hardcopy Setup, page 3-103) provides complete documentation of the acquisition settings.

To display the Plug-in Status screen, press the plug-in DISPLAY key. Pressing the main-
frame MODIFY key before pressing DISPLAY will also display this screen:

VERTICAL A1 A2 \
Total V/div 1.0000 Vv 100.0 mv
Calibrate  prone Attn 1
OFfset 72V -80 mv
Coupling 50 OHM DC 50 OHM DC
BW Limit OFF OFF
Enhanced Res 8.0 (400 MHz) 9.5 (54 MHz)
Select
All Chonnels TRIGGER SINGLE
— ———— Time Qualified: After entering pattern
ond before 30 ns trigger on
- edge of CH2
CH1: L CH2: X  EXT: X
Level -500 mV -420mV  -2.000 V
Coupling De boc bC
Delay 0.0000000 s
TIMEBASE 20 ns/div
Max Memory 20K
————— Points/div 20 1
Cancel Time/point 1.0000 ns 10
Changes Clock INT 100
1000
k Return Move Box /

Figure 4.31: Example Plug-in Status screen

Once a screen is displayed, the Move Box knob is used to select a field to be modified.
(Only highlighted fields can be modified from this screen.) The options list in the lower right
screen will indicate available choices, with the current one in the center.

To change the selection, rotate the Modify Value knob to move the desired choice to the cen-
ter of the list. The new choice will also replace the one in the box. After changing the selec-
tions, press the Return softkey to save the changes in non-volatile memory and display the
Main Screen. The Cancel Changes softkey cancels all changes, restores the original setup,
and displays the Main Screen.
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Plug-in Status

The settings are arranged on the screen by control group (i.e., VERTICAL, TRIGGER, and
TIMEBASE). Each group includes the fields from one status screen. For explanations of
fields specific to an individual status screen, refer to the section in Operation which details its
use.

For the Vertical section, the settings for each channel are shown in two columns. ‘

If Smart Trigger™ is selected and uses a combination, or pattern, of trigger sources, the trig-
ger settings for each source in the pattern are shown in three columns. As shown in Figure
4.31, all the plug-in's settings are displayed.
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Product Description

LeCroy's Four channel 7234 Plug-in Module, with DC-500MHz bandwidth, accurately cap-
tures fast waveforms. The 7234 Plug-in can record single-shot signals with 5 ns time resolu-
tion and 8 to 11 bits vertical resolution. Capture repetitive waveforms with 50 ps time
resolution and over 11 bits vertical resolution.

Deep 50,000 point memory per channel stores long waveform records. Reducing the num-
ber of channels data is being acquired on results in 100,000 point memory for 2 channels or
200,000 point memory for 1 channe!l. Using it's full 200k sample memory, the 7234 maintains
its full 200MS/s digitizing rate on timebase settings as low as 100 ps/div.

Features
m Four, Two or One channel 8-bit 200MS/sec single-shot recording.
m 50 Q (DC)or 1 MQ (AC or DC) input coupling. '
m DC to 500 MHz (-3dB) analog Bandwidth for 50 Q operation.
m DC to 250 MHz (-3dB) analog bandwidth for 1 MQ operation.
]

Continuously variable Gain 5 mV/div to 2.5 V/div, to make full use of digitizing
range.

50,000 Samples, digitizing memory for each channel, for four channel operation,
100,000 samples for two channel, or 200,000 samples for 1 channel.

10 to 48 divisions of offset control.
Internal or external timebase.
Automatically synchronized timebase and trigger with other 7200 series plug-ins.

Real-time digital filtering allows you to trade bandwidth for resolution, increasing
it from 8 to 11 bits. For repetitive signals, resolution can be further enhanced
with signal averaging.

m Random Interleaved Sampling(RIS) at 20 GS/s(50 ps resolution) for repetitive
waveforms.

m Standard triggering features plus SMART TRIGGER™ for easy triggering in
tough applications, including: pulse width, interval, logic, and others.

W Fully programmable from remote control.
Automatic sensing of Probe attenuation.
m Self-calibrating
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Installation

‘ Install the Plug-in(s)

CAUTION: Do not install or remove a plug-in while the 7200A
mainframe is powered on.

To install, align the plug-in's bottom grooves with the wire guides at the bottom of the main-
frame’s plug-in compartment. Next, slide in the plug-in until it latches into place. See
Figure 4.1 Remove the plug-in by pulling out its latch and sliding it out.

Figure 4.1: 7234 Plug-in Installation
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Operation

This section describes the 7234 Plug-in front panel controls and their associated displays.
The controls affect the signal amplifiers, timebase, and trigger conditions. Their settings are
summarized in the System Message Area (upper section of screen) whenever one is ad-
justed.

Additional controls on the 7200A mainframe front panel:

Initiate auto setup; Perform cursor measurements;
Select trigger modes; Setup and configure hardcopy;
Perform processing; Select independent timebase and triggering;

Display and archive data; Operate on-line Help.

For a description of the mainframe controls, refer to Section 3 of the LeCroy 7200 Series
Precision Digital Oscilloscope Operator's Manual.

Probes

Four Model 7200-P12 passive probes are supplied with the 7234. These probes have

10 MQ input impedance and approximately 15 pF capacitance. The system bandwidth with
7200-P12 probes is DC to 350 MHz with 1MQ DC coupling, and less than 1 Hz to 250 MHz
with AC coupling. If attenuation-coded probes are used, the probe-coding contact rings sur-
rounding each channels connector recognizes the attenuation factors of the probes. These
factors are included in the vertical sensitivity indication.

Probe Calibration

To calibrate the 7200-P12 Probe, connect it to either the BNC connector labelled CH1, CH2,
or CH3. Connect the probe’s grounding clip to the front panel ground lug of the oscilloscope
and connect the tip to the signal lug. Press the mainframe Auto Setup key to obtain a signal.
If over- or undershooting of the displayed signal occurs, you can adjust the 7200-P12 Probe
by inserting the small screwdriver supplied with the probe package into the trimmer on the
probe’s barrel. Turn the screwdriver either clockwise or counterclockwise to achieve the opti-
mal square wave contour.
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Control Layout

7234 Piug-in Module controls are arranged in four groups:

HIME BASE woav SIATUS

Timebase
Controls

h Status

Trigger
Controls

Vertical
Controls

Figure 4.2 7234 Plug-in Front Panel Controls
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Display of Acquisition Settings

The 7234 displays acquisition settings which match its operation. Whenever a plug-in front
panel control is adjusted, all its knob settings are displayed in the System Message Area for
about thirty seconds. In Figure 4-3 the control settings are being displayed.

Notice also that unless cursor measurements are being performed, the timebase and vertical
units are displayed under the trace label.

Separate status screens summarize the settings of the Vertical, Timebase, and Trigger con-
trol groups. Each includes a half-screen display of all the traces. A fourth Status screen
summarizes all the plug-in settings.

System
Message
Area

Trac!s

J\/\_

A1 500 mV/div OFFSET -20mv 8.5 BITS t N
50 ns/div DELAY 0.0000000 s LEVEL -520 mV Al
50ns .5 V
A AN~
X X , - . 50ns 1V
Learn T '
Program
of L T - =]
Turn On Lj
XY Display
Turn On
Persistence
Configure
System

Turn On

« Timebase

and Vertical

« Units

Multi ZooT/)

Figure 4.3: Control settings, and Timebase
and Vertical Units

As shown above, the fields in the acquisition setting summary indicate the foliowing:

A1L,LA2,A3,A4,A
B1,B2,B3,B4,B

Identifies the plug-in slot being summarized and the vertical
channel controls being adjusted. A plug-in slot letter (e.g: “A”)
that is not followed by a channel number specifies that
CH1,CH2, CH3, and CH4 vertical controls are locked together.
(Locking occurs by pressing the Select All Channels button in

the Vertical and Status Screens.)
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Display of Acquisition Settings

Total V/DIV Indicates the actual volts/division. this includes the settings of
the V/DIV and VARIABLE SENSITIVITY knobs. A probe multi-
plier is indicated if it is not unity.

OFFSET Indicates the vertical offset as selected by the OFFSET KNOB
and its ZERO key.

NUMBER OF BITS Indicates the resolution of the data.

BWL Indicates when the BANDWIDTH LIMIT is on.

TDIV Indicates the timebase as adjusted by the T/DIV knob.

DELAY Indicates the Trigger delay as selected by the DELAY knob and
its ZERO key.

LEVEL Indicates the Trigger level as selected by the LEVEL knob and
its ZERO key.

NOTE: The settings appear when the control is adjusted, so the dis-
play indicates settings for the next acquisition. They may differ from

those indicated under the trace label which were used to acquire the
currently displayed trace.

Status Screens
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The Plug-in Status screen enables simultaneous viewing of a plug-in's Vertical, Trigger, and
Timebase settings. To display the Plug-in Status screen, press the plug-in DISPLAY key.

Pressing the mainframe MODIFY key before pressing DISPLAY will also display this screen.

The Plug-in Status screen is described in detail on page 4-104.

To view changes in the waveforms as the control settings are adjusted, one of three other
screens can be displayed: the Vertical, Timebase, and Trigger Status screens. Each screen
shows all the displayed waveforms on a half-screen grid. Below the grid are the settings of
the selected control group. As settings are changed, the effects on traces are shown on the
next acquisition.

To display one of these screens, press MODIFY and then press any key or adjust any knob
within the desired control group. Adjusting a knob or pressing a key after pressing MODIFY
will not affect its setting.



7234 Plug-in Front Panel Controls:
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7234 Plug-in Front Panel Controls:

Index to Controls
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TIMEBASE knob, 4-66
INTERLEAVED SAMPLING key, 4-66
Upper Trigger SOURCE key, 4-67
Lower Trigger SOURCE key, 4-67
Trigger LEVEL knob, 4-69

Trigger Level ZERO key, 4-73
SMART TRIGGER™ key, 4-69
VIDIV knob, 4-63

VAR knob, 4-63

VAR key, 4-63

CH 1 key, 4-64

CH 2 key, 4-64

CH 3 key, 4-64

CH 4 key, 4-64

Vertical Offset ZERO key, 4-64
Vertical OFFSET knob, 4-63

Lower Vertical COUPLING key, 4-65
Upper Vertical COUPLING key, 4-65
Trigger Delay ZERO key, 4-68
Trigger DELAY knob, 4-68

Trigger SLOPE key, 4-69

Lower Trigger COUPLING key, 4-68
Upper trigger COUPLING key, 4-68
Plug-in status DISPLAY key, 4-104



Vertical Controls

Following are descriptions of the 7234 plug-in front panel controls. The number in parenthe-
ses locates the control on the 7234 Plug-in front panel drawing.

‘ Vertical Sensitivity and Offset

V/DIV (8) Selects the vertical sensitivity, or fixed gain, in multiples of 1, 2,
and 5. The range of the fixed gain is 5 mV to 1 V/div at both

1 MQ and 50Q input impedances.

The maximum permissible input voltage to either channel is
250 V (DC + peak AC) in 1IMQ and 5 V (DC +Peak AC}) in
500 input impedance.

VAR (9) The inner knob (9) of the V/DIV control provides continuously
variable vertical sensitivity within the V/DIV knob settings. The
variable setting knob increases the vertical range up to 2.5 times
the V/DIV knob setting. When VAR is rotated to adjust the verti-
cal sensitivity between fixed settings, the VAR LED to the left of
the knob lights “VAR" and the fixed gain indication on the screen
is preceded by a “>". The resulting vertical sensitivity is indicated

. as “Total V/DIV” on the status screen.

To use the full dynamic range of the channel's analog-to-digital
converter (ADC), use the knob to fit the signal onto the entire ver-

tical range.

VAR (10) The VAR key (10) adjacent to the V/DIV knob toggles between
selecting or de-selecting the variable setting to increase the verti-
cal range.

OFFSET (16) Adjusts the voltage offset used to position the signal within the

amplifier's input range. The maximum offset depends on the
fixed V/DIV: if the fixed V/DIV is 1 V, the maximum offset is+ 10
times the fixed V/DIV without variable gain and * 4 V with vari-
able gain;if the fixed V/DIV is from 20 mV through .5 V, the maxi-
mum offset is + 12 times the fixed V/DIV;if the fixed V/DIV is 10
mV, the maximum offset is + 24 times the fixed V/DIV, if the

’ fixed V/DIV is 5 mV, the maximum offset is +48 times the fixed
V/DIV. it is adjustable in 0.02 division increments.
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Vertical Controls
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CH 1(11), CH 2 (12),
CH 3(13), or CH 4(14)

A pair of upward- or downward-pointing double-shaft arrows on
the grid’s upper or lower edge indicate when the trace has been
positioned outside of the grid, as shown in Figure 4.4. (The VER-
TICAL POSITION knob under the screen can also move the
trace outside of the grid. That knob, however, only affects the dis-
play position and not the amplifier offset setting.) Note that the
View Port is not affected by the offset.

ZERO (15) Toggles between the selected offset value and a
zero offset. An LED next to the key lights “ZERO"
to indicate zero offset.

Record “<B1
Troces 20ns .1V

Replay
Traces

Learn
Program

Turn On
XY D1splay -

Turn On
Persistence

Configure
System

J@ Tlur‘n On
Multi1 Zoom
- BRI

Figure 4.4: Upward-pointing arrows indicate that a
waveform(s) is off the screen

Pressing the CH 1,CH 2, CH 3, or CH 4 key selects which chan-
nel the Vertical controls will modify. For example, when CH 1 is
pressed, adjusting a Vertical control such as the V/DIV knob, af-
fects CH 1 signal input. CH 2 settings remain unchanged. The
channel LED next to the key is lit to indicate the selected chan-
nel.



Vertical Controls

Signal Coupling and Input Impedance

COUPLING
((17) and (18))

Selects how to couple the signal to the vertical amplifier input.
As the keys are pressed to step through each coupling option,
LEDs to the left of them indicate the selection. Possible selec-
tions are as follows:

1IMQAC  Couples signals capacitively to the input amplifier,
blocking the input signal's DC component. It limits the
signal frequencies to more than 10 Hz. The input

impedance is TMQ.

1MQ DC  Connects signals directly to the amplifier, using 1MQ
input

GND Disconnects the input signal from the amplifier, and
applies ground to the amplifier input. if the offset is
non-zero, the trace will be at the offset value.

500 DC  Connects signals directly to the amplifier, using 50Q
input 50Q2 impedance. The maximum dissipation into
50€2 is 0.5W,which corresponds to 5 V DC or 5 V rms.
When selected, an LED (“50 Q") next to the input
connector will light.

Signals will be automatically disconnected from the amplifier
whenever the maximum dissipation is exceeded when 50Q input
impedance has been selected. if an overload condition is de-
tected, a warning LED (“OVLD") next to the input connector is lit,
and the input coupling is switched to GND.To clear the overload
condition, remove the signal from the input and re-select the de-
sired coupling.
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Timebase Controls

Timebase Controls
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TIMEBASE (1)

INTERLEAVED
SAMPLING (2)

MEMORY SIZE (SAMPLES)

Selects the amount of time each horizontal division represents.
The knob selects the TIMEBASE in a 1-2-5 sequence from 200
ps/DIV to 10,000 sec/DIV.

The TIMEBASE setting, the acquisition memory size, the num-
ber of channels acquiring data and if in SEQuence Trigger
Mode, the number of segments and trigger rate selection deter-
mine the sample rate and the number of sample

points displayed per division. The Plug-in Status and the
Timebase Status screens indicate the time per point and points
per division. The maximum memory size,trigger rate, and num-
ber of segments can be selected in the Plug-in status or the
Timebase Status screen.

Turns on or off the Random Interleaved Sampling (RIS) acquisi-
tion mode, depending on the timebase. When selected, an “ON"

Figure 4.5: 7234 Acquisition Modes
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i
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Trigger Controls

SOURCE
(@) and (4))

LED will light. When the ON LED is not lit, single shot acquisition
is used.

At timebase settings from 200 ps/div to 5 nsec/div inclusive, the
7234 automatically uses RIS for signal acquisition. Repetitive
waveforms and a stable trigger are required. Waveforms are dig-
itized with a sample interval of 50 psec for an equivalent sam-
pling rate of 20 gigasamples/sec.

At timebase settings of 10 ns/div to ms/div the 7234 uses either
RIS or single shot depending on the memory size as shown in
figure 4.5. The INTERLEAVED SAMPLING key is

used to switch between RIS and single shot when both are possi-
ble. When interleaved sampling is on sampling options can be
selected in the Plug-in Status or the Timebase Status screens.

As shown in figure 4.5 the 7234 uses only single shot at time-
base settings of 10 ps/div to 200 ms/div. The 7234 can record
waveforms using single shot acquisitions for timebase settings of
10 ns/div to 200 ms/div. Sampling rates up to 200 megasam-
ple/sec are possible in single shot mode.

At timebase settings of 500 ms/div to 10 Ks/div the 7234 uses
roll mode acquisitions, except as shown in figure 4.5. When both
single shot and roll mode are possible changing the number of
active channels will switch between single shot and roll mode.

Selects the signal used as the trigger source. The LED next to
the keys is lit to indicate the selected trigger source. Adjusting
the other trigger controls affects triggering for the selected
source. If the source is changed, the other controls affect trigger
ing for the new source. The 7234 saves the settings for each
source independently. For example, when CH 1 is selected, ad-
justing a trigger control, such as the LEVEL knob, affects trigger-
ing when CH 1 is used. The CH2 and CH3 settings remain
unchanged.

CHA1 Uses signal applied to CH 1 input connector

CH2 Uses CH 2 signal input
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Trigger Controls

CH3 Uses CH 3 signal input
LINE Selects the line voltage which powers the 7200A.
Provides a stable display of signals synchronous with
the power line.
COUPLING Selects the method used to couple the trigger source to the input ‘
((22) and (23)) of the trigger circuit. As the keys are pressed to step through

each coupling method, LEDs to the left of them indicate the se-
lection. Possible selections 