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Warranty

Tabor Electronics' products are warranted against defects in material and workmanship, when
used under normal operating conditions, for a period of one year after delivery. Tabor
Electronics will repair or replace without charge any product which proves defective during
this period. Repair necessitated by misuse of the product is not covered by this warranty. No
other warranties are expressed or implied, including but not limited to the implied warranties
of merchantability and fitness for a particular purpose. Tabor Electronics is not liable for
consequential damage.

REPAIR AND CALIBRATION

Prior authorization isrequired from Tabor Electronics before products are returned for service.
All service must be performed by Tabor Electronics’ factory or an authorized service center.
Please contact the factory directly for repair and re-calibration:

Tabor Electronics, Ltd.
9 Hatasia Street
Tel Hanan, Israel 20302
Tel: 972-4-821-3393
Fax: 972-4-821-3388



Tabor Electronics Ltd.

REPAIR AND CALIBRATION REQUEST FORM

To allow us to better understand your repair requests, we suggest you use
the following outline when calling and include a copy with your instrument
to be sent to the Tabor Repair Facility.

Model Serial No. Date

Company Name Purchase Order #

Billing Address

City
State/Province Zip/Postal Code Country
Shipping Address
City
State/Province Zip/Postal Code Country
Technical Contact Phone Number ()
Purchasing Contact Phone Number ()

1. Describe, in detail, the problem and symptoms you are having. Please include
all set up details, such as input/output levels, frequencies, waveform details, etc.

2. If problem is occurring when unit is in remote, please list the program strings used
and the controller type.

3. Please give any additional information you feel would be beneficial in facilitating
a faster repair time (i.e., modifications, etc.)

4. |s calibration data required? Yes No (please circle one)
Call before shipping Ship instruments to nearest support office
Note: We do not accept listed on back.

“collect” shipments.



Safety Precautions

The following safety precautions should be observed before using this product and associated
computer. Although some instruments and accessories would normally be used with non-haz-
ardous voltages, there are situations where hazardous conditions may be present. This product
is intended for use by qualified personnel who recognize shock hazards and are familiar with
the safety precautions required to avoid possible injury. Read the operating information
carefully before using the product. Exercise extreme caution when a shock hazard is present.
Lethal voltage may be present on cables, connector jacks, or test fixtures.

The American National Standard Institute (ANSI) states that a shock hazard exists when
voltage levels greater than 30V RMS, 42.4V peak, or 60 VDC are present. A good safety
practice is to expect that hazardous voltage is present in any unknown circuit before touching
or disconnecting the line cord. Before operating an instrument, make sure the line cord is
connected to a properly grounded power receptacle. Inspect the connecting cables and test
leads for possible wear, cracks, or breaks before each use.

For maximum safety, do not touch the product, test cables, or any other of the instrument parts
while power is applied to the circuit under test. ALWAY S remove power from the entire test
system before connecting cables or jumpers, installing or removing cards from the computer,
or making internal changes, such as changing card address. Do not touch any object that could
provide a current path to the common side of the circuit under test or power line (earth) ground.
Always keep dry hands while handling the instrument. If you are using test fixtures, keep the
lid closed while power is applied to the device under test. Safe operation requires that the
computer lid be closed at all times during operation.

Carefully read the Safety Precautions instructions that are supplied with your computer.
Instruments, cables, leads or cords should not be connected to humans. Before performing any
maintenance, disconnect the line cord and all test cables. Finally, maintenance should be
performed by qualified service personnel only. If you have no past experience in instrument
servicing, we strongly recommend that installation and initial tests on the instrument be done
by your dealer or by the factory itself.



DECLARATION OF CONFORMITY

We: Tabor Electronics Ltd.

9 Hatasia Street, Tel Hanan
ISRAEL 20302

declare, that the 100 MHz Programmable Pulse Generators

Model 8600

meet the intent of Directive 89/336/EEC for Electromagnetic Compatibility and complies with the

requirements of the Low Voltage Directive 73/23/EEC. Compliance was demonstrated to the following
specifications as listed in the official Journal of the European Communities:

Safety:
EN 61010-1

IEC 1010-1 (1990) + Amendment 1 (1992)

EMC.:

EN 50081-1 Emissions:
EN 55022 - Radiated, Class B
EN 55022 - Conducted, Class B

EN 50082-1 Immunity:
IEC 801-2 (1991) - Electrostatic Discharge
IEC 801-3 / ENV50140 (1993) - RF Radiated
IEC 801-4 (1991) - Fast Transients

Model 8600 was tested in typical configuration.
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Model 8600

Genera Information

SECTION 1

GENERAL INFORMATION

1-1. INTRODUCTION

Thismanual provides operating and maintenance informa-
tionfor theModel 8600 Pulse Generator. Section 1isagen-
eral description of theinstrument. Sections2and 3 contain
installation and operationinstructions. |EEE programming
is explained in Section 4. Maintenance and performance
checksaregivein section 5. Thetheory of operationisde-
scribedin section 6. Section 7 outlinestroubleshooting and
adjustment procedure. Section 8listsall replaceable parts.
Section 9 contain schematic and component location dia-
grams.

1-2. DESCRIPTION

M odel 8600isamodern, multipurposefully GPIB program-
mable dual channel 100 MHz pulse generator. Its superior
performancemakesit equally athomeinel ectroniclaborato-
riesaswell asdesign centersandautomati ctest systems. The
instrumentiscapabl eof generating highpower pul seshaving
atypical risetimesof lessthan 1.5nS. Itasoprovidesacom-
plete digital control over pulse parameters such as pulse
width, pulsedelay, duty cycle, highlevel andlowlevel.

Parametersaredisplayablewith 7 bright digits. These-
lectedfunctionisindicatedbyanL ED. Modificationof pulse
parametersaredigitally set over exceptionally wideranges:

Period - setfrom10nSt01.999S

Amplitude- setfrom.5V to 10V p-p withinawindow of
+/-10V

PulseWidth - setfrom5nSt03.999S

Delay - setfrom0OnSt03.999S

Fixed Duty Cycle- setfrom1%t095%

When used as a bench instrument, any of 30 pre-pro-
grammed complete set-up states, stored in a non-volatile
memory, canberecalledby asimplekey stroke, ensuringex-
act duplication of previous set-ups, no matter how complex
thus, savingthetimewhichisotherwiserequiredtoset upthe
instrument for differenttests.

Output can be selected to be continuous, gated or trig-
gered either by an external signal or by meansof front panel
manual switch. Aninternal timer isprovided to repeatedly
generateaninternal trigger stimulus. A burst generator pro-
videsaninteger number of burstsfromaminimumof 2pul ses
t065,500.

Asstandard, theModel 8600isfurnishedwithonemain
output channel and one auxiliary channel. The auxiliary
channel,inparallel tothemainoutput, generatesafixedvolt-
agelevel of either TTL or ECL witharisetimeof better than
2nS.

Anoptiona secondchannel, withitssupplementary aux-
iliary output, isavailablefor theModel 8600. Thischannel
only sharesacommon period with the main output channel.
All other parametersareindependently set.

Model 8600 features a unique built-in reciprocal
counter/timer which, whensel ected, i scapabl eof measuring
threeexternal repetitive parameters:

Frequency - from20Hztomorethan 150 MHz
Period Aver aged - from7nSto50mS
Pulsewidth Averaged - from50nSto1S

Thebuilt-incounterisa sousedinaninternal self calibra-
tionroutinewhich correctsthebasi c accuracy of theVCOto
better than 1 %. The self calibration routine is front panel
selectableandisusableat anytime. WhentheModel 8600is
set to operate at its continuous mode, theinternal repetition
rateisperiodically monitoredandautomatically correctedto
anenhanced accuracy of 0.05% of thefull scalevalue.

1-3. INSTRUMENT AND MANUAL

IDENTIFICATION
The serial number of the instrument is located on the rear

panel of theinstrument. Thetwomost significantdigitsiden-
tify instrument modifications. If thisprefix differsfromthat

Page 1-1
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Model 8600

listed on the title page of this manual, there are differences
betweenthismanual andyour instrument.

Technical correctionstothismanual (if any) arelistedin
the back of this manual on an enclosed MANUAL
CHANGESshest.

1-4. OPTIONS

Thereisoneoptionwhichisavailablefor theModel 8600:
Option 1- Channel B output amplifier option

Option 1isfieldinstallableor may beordered installed.
I nstallation proceduresaregivenin Section 6 of thismanual .
Thereareno softwaremodificationsnecessary wheninstall-
ing this option. Model 8600 will automatically sense the
presenceof theinstalledboardandwill thenpermitaccessing
theparameterswhichareassociatedwiththenewly installed
option.

1-5. SPECIFICATIONS

Instrument specifications are listed in Tables 1-1. These
specificationsarethelimitsagainst which theinstrument is
tested.

Page 1-2

NOTE

All specificationsinthefollowingtableapply
with the output terminated with 50 ohms
feedthrough termination and with an ampli-
tude of 5V p-p. Warm-up periodis 30 mini-
mum at an ambient temperature of 25 deg C
+/-5degC.

1-6. SAFETY CONSIDERATIONS

Model 8600 isaSafety Class 1 instrument with an exposed
metal chassisthatisdirectly connectedtoearthviathepower
supply cable and hasbeen manufactured accordingtointer-
national safety standards. Beforetheinstrumentisswitched
on, makesurethat protectiveearthterminal isconnectedtoa
protective earth viathe power cord. Do not removeinstru-
ment covers when operating or when power cord is con-
nectedtomains.

Any adjustment, maintenance and repair of the opened
instrument under voltage shoul d beavoi ded asmuch aspos-
sible, but when inevitable, should be carried out only by a
skilled personwhoisawareof thehazardinvol ved.

1-7. ACCESSORIES SUPPLIED

The8600issuppliedwithacpower cordandwithaninstruc-
tionmanual. enttests.
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Table 1-1. Model 8600 Specifications

WAVEFORMS: Pulse, Pulse complement

OUTPUT MODES: Single, Delayed, Double, Fixed duty cycle, Disabled

OUTPUT CHANNELS: Two channels. Channel A standard, Channel B optional. Both channels are exactly
identical in parameters and performance. Only period is common. Other parame-

ters independently selected.

PULSE PARAMETERS (ChannelsA & B)

PERIOD
Range: 10.0nSt01.999 S
Resolution: 3 1/2 digits with exponent
Accuracy:

Continuous: 20.0nSt01.999 S: +/-0.1 % of full scale value;

10.0 nSt0 19.9 nS: +/-2 % of programmed value +/-.2 nS

Gated and Burst: +/-2 % of programmed value +/-.2 nS (within 1 hour of self calibration sequence)
Duty Cycle: 1 %to 99 % (limited by 5 nS off time)
Jitter (Peak-Peak): 1% +/-50 pS

WIDTH, DOUBLE PULSE (Measured at 50 % of amplitude)

Range: 5nSto 79999 nS (with 1 nSincrements); 80.0 uSto 4.000 S
Resolution: 5 digits maximum to 79999 nS; 4 digits maximum from 80.0 uSto 3.999 S
Accuracy: +/-1 % of programmed value +/-2 nS
Maximum Jitter (Peak-Peak)
Below 1 uS: .1 % +50 pS
1uSto 10 uS: .05 %
Above 10 uS: .005%

DELAY (Measured from SYNC OUT to main and auxiliary outputs at 50 % of amplitude)

Delay Range: 0 nSto 79999 nS (with 1 nSincrements) 80.0 uSto 3.999 S
Resolution: 5 digits maximum to 79999 nS 4 digits maximum from 80.0 uSto 3.999 S
Accuracy: +/-1 % of programmed value +/-2 nS
Maximum Jitter (Peak-Peak)

Below 1 uS: .1 % +50 pS

1uSto 10 uS: .05 %

Above 10 uS: .005%
OUTPUT LEVELS
High Level Range: -4.50V to +5.00 V into 50 ohms; -9.0 V to +10.0 V into open circuit
Low Level Range: -5.00 V to +4.50 V into 50 ohms; -10.0 VV to +9.0 V into open circuit
Amplitude: .5V to5Vinto 50 ohms;, 1V to 10V into open circuit
Resolution: 3 digits
Accuracy (1KH2z): +/-2 % of programmed value +/-2 % of amplitude +/-20 mV
Output Protection: protected against continuous short to case ground
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Table 1-1. Model 8600 Specifications (continued)

PULSE PERFORMANCE

Aberration:
Reflections:
Source Impedance:
Transition Times:

AUXILIARY OUTPUTS
ECL/TTL OUTPUTS

Period:
Operating Mode;
Output |mpedance:
Pulse Parameters:
Output Modes:
Output Level

TTL:

ECL:
Transition Times

TTL:

ECL:

SYNC OUTPUT

Output |mpedance:
Output Level:
Transition Time:
Duty Cycle

Lessthan 5%
Lessthan 10 %
50 ohms +/-2 %
2nS

Same as for main outputs

ECL or TTL output, front panel selectable

50 ohms +/-3 %

Shares parameters with the main output. Amplitude and transition times are fixed
Shares mode with the main output

0/2.5V into 50 ohms; 0/5 V into open circuit
-9V to-1.7V into 50 ohms

4nS
3nS

50 ohms

1V minimum into 50 ohms; 2 V minimum into open circuit

1 nStypical

10 nSto 1999 nS: 50 % Above 2000 nS: Pulse width varies from 100 nSto 1 uS

TRIGGERING CHARACTERISTICS

Modes
Externa Trigger:
External Burst:
Internal Trigger:

Internal Burst:
Gated:

Manual:

Manual Burst:
Burst Count Range:
Ext. Repetition Rate

Triggered:

Gated:

Burst:

Int. Trigger Period

Triggered:

Burst:

Each input cycle generates a single output pulse.

Asin external trigger for a programmable number of pulses.

Aninternal timer repeatedly generates a single output pulse. Trigger period is

adjustable

Asininternal trigger for a programmable number of pulses

External signal enables generator. First output pulse synchronous with the active slope of the
gating signal. Last pulse always complete.

Simulates an external triggering or gating signal

Simulates an external triggering signal

Programmable from 2 to 65,500

100 MHz maximum
25 MHz maximum
25 MHz maximum

Continuously adjustable from 0.05 mSto 1000 S
Continuously adjustable from 0.05 mSto 1000 S
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Table 1-1. Model 8600 Specifications (continued)

Input: ViaEXT FREQ/ TRIG IN BNC

Input Impedance: 10 Kohms +/-5 %

Trigger Point: Adjustable from -10.0V to +10.0 V
Trigger Sensitivity: +/-500 mVp-p

Slope: Selectable positive or negative going edge

TRIGGER MODES DELAY S (measured from trigger input to SYNC out)

Modes
Triggered: 50 nS+/-10 nS
Gated: 65 nS +/-10 nS
Burst: 65nS +/-10 nS

FIXED DUTY CYCLE MODE

Mode: Output pulse is automatically adjusted to the programmed duty cycle parameter. The programimed
pulse width parameter isignored

Range: 1%to95%

Accuracy: +/-3 % of the programmed value +/-2 nS

COUNTER CHARACTERISTICS

Input: ViaEXT FREQ/ TRIG IN BNC
Measurement Technique: Reciprocal counting

Gate Time: 1 Snominal

Sensitivity: 500 mV p-p

Dimension: one digit exponent

FREQUENCY MEASUREMENT

Range: 10 Hz to more than 150 MHz
Resolution: 7 digits independent of frequency
Accuracy: +/-0.002 % +/-1 LSD

Detectable Pulse Width: 5 nS minimum

PERIOD AVERAGED MEASUREMENT

Range: 7nSto 50 mS
Resolution: 7 digits independent of period
Accuracy: +/-0.002 % +/-1 LSD

PULSE WIDTH MEASUREMENT

Range: 50nSto 1S
Max Repetition Rate: 10 MHz
Resolution: 100 nS where F = frequency in Hz
F
Accuracy: +/-0.002 % +/-3 nS +/-1 LSD (for square shaped signals)

Page 1-5
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Table 1-1. Model 8600 Specifications (continued)

Dead time between
measured pul ses: 50 nS

IEEE - 488 INTERFACE

Programmable controls:  All front panel controls except POWER switch.
Subsets Implemented: SH1, AH1, T6, TEO, L4, LEO, SR1, RL1, PP2, DC1, DT1, CO

Data Output Format: Fixed output format consisting of 10 or 14 ASCII characters plus terminators

Data Input Format: ASCII characters lower or upper case. ASCII characters smaller than 20 HEX (32) are
ignored except CR (0D HEX)

Service Request: Selectable for illegal commands, errors, pulse error

String Termination: Selectable CR, LF, EOI or combination of all.

Typical Programming Time (measured with Kontron GP 488 controller)

Display/Program: 22ms
Display Parameter: 2.7mS
Trigger Mode: 1.7mS
Output Mode: 1.7mS
Edge Mode: 1.7mS
Auxiliary Level: 19mS

Recall/Store Set-ups: 3.1mS
Parameter Programming: 5.4 mS
Interrogate Parameter: 4.7 mS

Interrogate Counter: 6.4 mS

Interrogate Status: 9.1 mS

Reading Format: 1.7mS

Terminator: 1.7mS

SRQ Mask: 28ms

GENERAL

Display: 7 digits 7 segment LED 14.2mm high with automatic decimal point, exponent and polarity
indication

Power: 115/230 VAC +/-10 %, 48-62 Hz, 150 VA max

Stored Settings: A non-volatile memory stores up to 30 front panel complete set-ups

Operating temperature: 0 deg C to 40 deg C ambient

Specified accuracy: 20 deg C to 30 deg C ambient

Storage temperature: -40deg Cto+70deg C

Humidity range: 80% R.H

Dimensions: 140x 300x 345 mm (HX W X L)

Weight: approx 6 Kg

Page 1-6



Model 8600

Installation

SECTION 2

INSTALLATION

2-1. INTRODUCTION

Thissection containsinformation and instructions nec-
essary for theinstal l ationand shi pping of thepul segenerator
- Model 8600. Details are provided for initial inspection,
power connection, grounding safety requirements, installa
tion information, and repacking instructions for storage or
shipment.

2-2. UNPACKING AND INITIAL INSPECTION

Unpacking and handling of thecounter requiresonly the
normal precautions and procedures applicable to the han-
dling of sensitive el ectronic equipment. The contentsof all
shi pping contai nersshoul dbecheckedforincluded accesso-
riesand certified agai nst thepacking diptoascertainthat the
shipmentiscomplete.

2-3. PERFORMANCE CHECKS

Theinstrument was carefully inspected for mechanical and
electrical performance before shipment fromthefactory. It
shouldbefreeof physical defectsandinperfect electrical or-
der uponreceipt. Check theinstrument for damageintransit
and perform the electrical proceduresoutlinedin Section 5.
If thereisindication of damage or deficiency, seethe war-
ranty in thismanual and notify your local Tabor field engi-
neering representativeor thefactory.

CAUTION

It is recommended that the operator be fully
familiar with the specifications and all sec-
tionsof thismanual . Failuretodosomay com-
promisethewarranty andtheaccuracy which
Tabor hasengineeredintoyour instrument.

2-4. POWER REQUIREMENTS

Thepulsegenerator may beoperated fromany oneof the
following sources: a. 103.5t0126.5 Volts (115 Voltsnomi-
nal) b. 207t0 253V olts(230Voltsnominal).

The instrument operates over the power mains frequency
rangeof 48to63Hz. Alwaysverify that theoperating power
mainsvoltageisthe same asthat specified on therear panel
voltageselector switch.

CAUTION

Failureto switch theinstrument to match the
operatinglinevoltagewill damagetheinstru-
ment and may voidthewarranty.

The Model 8600 should be operated from a power source
withitsneutral at or near ground(earthpotential). Theinstru-
mentisnotintendedfor operationfromtwophasesof amulti-
phase ac system or across the legs of asingle-phase, three-
wireac power system. Crest factor (ratio of peak voltageto
rms) shouldbetypically withintherangeof 1.3to 1.6 at 10%
of thenominal rmsmainsvoltage.

2-5. GROUNDING REQUIREMENTS

To insure the safety of operating personnel, the U.S.
O.S.H.A. (Occupational Safety and Health) requirement
and good engineering practice mandate that the instrument
panel and enclosurebe* earth” grounded. All Tabor instru-
mentsareprovidedwithanUnderwritersL aboratories(U.L .
andV.D.E) listedthree-conductor power cable, whichwhen
plugged into an appropriate power receptacle, grounds the
instrument. Thelong offset pinonthemal eend of the power
cablecarriestheground wiretothelong pin of the Euro con-
nector (DIN standard) receptacle on therear panel of thein-
strument.

Topreservethesafety protectionfeaturewhen operatingthe
instrument from a two-contact outlet, use a three-prong to
two-prong adapter and connect thegreen lead onthe adapter
toan*“earth” ground.
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CAUTION

Toavoidoperator shock hazard donot exceed
the power mains voltage frequency rating
whichlimitstheleakagecurrentbetweencase
and power mains. Never expose the instru-
menttorain, excessivemoisture, or condensa-
tion.

2-6. INSTALLATION AND MOUNTING

Theinstrument isfully solid state and dissipatesonly a
small amount of power. Nospecial coolingisrequired. How-
ever, theinstrument shoul d not be operated wheretheambi-
enttemperatureexceeds50degC, whentherel ativehumidity
exceeds 80% or condensation appears anywhere on thein-
strument. Avoid operating the instrument close to strong
magneticfieldswhich may befound near high power equip-
ment suchasmotors, pumps, sol enoids, or highpower cabl es.
Usecarewhenrack mountingtolocatetheinstrument away
from sources of excessive heat or magnetic fields. Always
leaved cm (1.5inches) of ventilationspaceonall sidesof the
instrument.

2-7. BENCH MOUNTING

TheModel 8600 isshipped with plasticfeet, tilt standin
placeandready for useasabenchor portableinstrument. See
outlinedrawingFigure2-1for dimensions.

2-8. RACK MOUNTING

The instrument may be rack mounted in a standard 19
inchElA rack. Theinstrument may berack mountedin Rack
Mount Kit option 8600-Rack

2-9. PORTABLE USE

The instrument may be used in applications requiring
portability. A tilt stand consisting of two retractablelegsis
providedwitheach unit.

2-10. SHORT TERM STORAGE

If theinstrument isto be stored for ashort period of time
(lessthanthreemonths), place cardboard over the panel and
cover theinstrument with suitabl e protective covering such
asaplasticbag or strong kraft paper. Placepower cableand
other accessorieswiththeinstrument. Storethecoveredvolt-
meter in aclean dry areathat is not subject to extreme tem-
peraturevariationsor conditionswhich may cause moisture
tocondenseontheinstrument.
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2-11. LONG TERM STORAGE OR REPACKAGING
FOR SHIPMENT

If the instrument is to be stored for a long period or
shipped, proceed as directed below. If you have any ques-
tions contact your local Tabor field engineering repre-
sentativeor the Tabor Service Department at thefactory.

Iftheoriginal Tabor suppliedpackagingistobeusedpro-
ceedasfollows:

1. If theoriginal wrappings, packing material, and container
havebeensaved, repack theinstrumentandaccessoriesorigi-
nally shippedtoyou. If theoriginal containerisnotavailable,
onemay bepurchasedthroughtheTabor ServiceDepartment
atthefactory.
2. Besurethe cartoniswell sealed with strong tape or metal
straps.
3. Mark thecartonwiththemodel number and serial number
withindeliblemarking. If it isto be shipped, show sending
addressand return address on two sides of thebox; cover all
previousshippinglabels.

If theoriginal container isnot available, proceed asfol-
lows:

1. Beforepackingtheunit, placeall accessoriesintoaplastic
bag and seal thebag.

2. For extended storage or long distance shipping only, use
U.S.governmentpackingmethod! | Candtapeatwo-unitbag
of desiccant (per MIL-D-3464) ontherear cover.

3. Placea13cm (5inch) by 30 cm (12 inch) piece of sturdy
cardboard over thefront panel for protection.

4. Placethecounter into apl asticbag and seal thebag.

5. Wrap the bagged instrument and accessoriesin oneinch
thick flexible cellular plastic film cushioning material (per
PPP-C-795) andplaceinabarrier bag (per MIL-B-131). Ex-
tracttheair frombagand heat seal.

6. Placebaggedinstrumentandaccessoriesintoa250mm(10
inch) x 360 mm (14inch) x 508 mm (20inch) fiber board box
(per PPP-B-636typeCF, classWR, variety SW, gradeV 3C).
Fill additional spaceswithrubberizedhair or cellular plastic
cushioningmaterial . Closeboxinaccordancewithcontainer
specifications. Seal withsturdy water resi stant tapeor metal
straps.
7.Markcontainer“DELICATEINSTRUMENT”,“FRAG-
ILE”,etc. Markinstrumentmodel andserial numberanddate
of packaging. Affix shippinglabelsasrequired or mark ac-
cordingtoMIL-STD-129.
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NOTE

If theinstrument isto be shipped to Tabor for
calibrationor repair, attachatagtotheinstru-
ment identifying the owner. Note the prob-
lem, the symptoms, and service or repair de-
sired. Recordthemodel and serial number of
theinstrument. Show thework authorization
order aswell asthe date and method of ship-
ment. ALWAYS OBTAIN A RETURN
AUTHORIZATION NUMBER FROM
THEFACTORY BEFORE SHIPPING THE
INSTRUMENT TOTABOR.

2-12. SAFETY

Befully acquainted and knowledgeablewith al aspects
of thisinstruction manual beforeusing theinstrument to as-
sure operator saf ety and protection against personnel shock

hazard.

140.0

A4

9480

335-0.

FigureZ-1. Model 8600 - outlinedimensions.
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SECTION 3

OPERATING INSTRUCTIONS

3-1.INTRODUCTION

M odel 8600 operationisdividedintotwogeneral categories:
basic bench operation, and |EEE-488 operation. Basic
bench operation, which is covered in this section, explains
how to usethemodel 8600 for generating therequired pulse
characteristics. IEEE programming can aso be used to
greatly enhance the capability of theinstrument in applica
tions such as automatic test equipment. Thisaspect iscov-
eredindetailsin Section4.

3-2.FRONT PANEL FAMILIARIZATION

Thefront panel layout of theM odel 8600isshowninFigure
3-1. Thefront panel isgenerally dividedintothreesections:
controls, connectors, display and indicators. Thefollowing
paragraphsdescribethepurposeof each of theseitemsinde-
tails.

3-2-1.Controls

Allfront panel control sexcept POWER aremomentary con-
tact switches. Most control sincludeanannunciator light for
indication of the selected parameter and operating mode.
Some controlsdo not have an annunciator light. Exercising
these controls generates an immediate response on the dis-

play.

Front panel controls may be divided into functional
groups:. Power, Display/Modify, Trigger M ode, Ouptut and
DataEntry.

1. POWER - ThePOWER switch controlsthe AC power to
theinstrument. Pressing and rel easing theswitchonceturns
thepower on. Pressingandrel easingtheswitchasecondtime
turnsthepower off.

2.DISPLAY/MODIFY -Therearefour DISPLAY /MOD-
IFY push-buttons which modify the display reading. Each
timeabuttonisdepressed adifferent parameter isdisplayed.
Theselected parameter isindicated by an LED. Thedimen-

sionswhich are associated with each parameter arelocated
below thenumericdisplay.

Thefollowing parametersmay bedisplayed and modified:

PERIOD - Timeinterval betweentwo consecutiveand uni-
directional edges of the selected output pulse. Period isde-
finedfor repetitivesignalsonly. Whenthegenerator isset to
operateintriggered mode, theprogrammed periodvaluehas
no effect ontheoutput. Ingated mode, the period definesthe
repetition rate within the gating signal. In burst mode, the
period defines the repetition rate of the burst. The pro-
grammed periodretainsitsval ueat al of the output connec-
tors. ChannelsA and B sharethesameperiod.

HIGH LEVEL - Thetopvoltagerail of thepul seatthemain
output connectors. Parameter isvalid whentheoutputister-
minated with 50 ohms. Highlevel may independently bead-
justedfor channelsA andB.

LOW LEVEL - Thebottom voltagerail of the pulse at the
main output connectors. Parameter isvalid when the output
isterminatedwith500hms. L ow|evel mayindependently be
selectedfor channelsA andB.

DUTY CY CL E - Percentageratioof positivepulsewidthto
period. When output isin complement mode, duty cyclede-
finestherati o betweenthenegativepul sewidthtotheperiod.
Duty cyclevaluemay only bemodified when thefixed duty
cyclemodewassel ected otherwiseM odel 8600doesnot per-
mit an access to this parameter. Duty cycle may inde-
pendently beselected for channelsA and B.

PUL SE WIDTH - Innormal output mode, the pulsewidth
specifies the positive pulse width. In complement output
mode, this value relates to the negative pulse width. The
specified and displayed valueisthat obtained at the 50% of
amplitude setting. Pulse width may independently be se-
lectedfor channelsA andB.
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DELAY -Insingleoutput mode, thedel ay specifiesthetime
interval betweenthepositive edgesof the SY NC output and
themain output. Indoubl e pul seoutput mode, thefirst pulse
issynchronouswiththe SYNC OUT pulse. Theselected de-
lay then specifiesthetimeinterval betweenthetwo consecu-
tivepul ses. Thespecifiedanddi splayedval uei sthat obtained
atthe50%of amplitudesetting. Delay may independently be
selectedfor channelsA andB.

BURST - Aninteger number of output pul seswhichfollows
atriggering sequence. Thedisplayed burst valueiscommon
toboth channels.

TRIGGER PERIOD - A built-ingenerator providesanin-
ternal triggering stimuli insuch caseswherean external sig-
nal isnotavailable. Thedisplayedval uespecifiestheinterval
between consecutivetriggering sequences.

TRIGGER LEVEL - Specifiesathresh-holdvoltagelevel
atthetriggerinputconnector. Crossingthisvoltagelevel with
anexternal signal, and withtheModel 8600 set to one of the
triggeringmodes, stimul atesthegeneratortogenerateoutput
pulses. Thistrigger level valueal so specifiesthethresh-hold
level for thecounter input.

Table3-2liststhelimitsfor eachof theaboveparameters.

Depressing the push-button which is marked
COUNTER will turn the Model 8600 into a universal
counter. Frequency, Period and Pulse Width could then be
measured by sel ecting theappropriatefunction.

3. TRIGGER M ODE - Threepush-buttonsaregroupedin
theTRIGGER M ODE section. Selectionof oneof thetrigger
modes is done by depressing one of these buttons. The se-
lectedmodeisindicatedbyanlL ED. M odel 8600may betrig-
geredfromeither oneof thefoll owing sources:

1. External signal which may be applied to the TRIG IN
connector

2. Aninternal - asynchronous trigger generator

3. Front panel manual push-button

4. GPIB commands (like GET)

TheMANUAL triggerisactivewhentheinstrumentisin
oneof theexternal trigger modes. Thispush-buttonwhende-
pressed will serve as areplacement for an externa trigger
source.

4. OUTPUT - Therearetwo push-buttonsinthe OUTPUT
group. One button selects between NORMAL and COM-
PLEMENT outputsandtheother buttonsel ectsbetweenone
of three operating modes. SINGLE, DOUBLE or DE-
LAYED. Theselectedfunctionisindicatedby anLED.

5.DATAENTRY -TheDATA ENTRY groupcontains16
entry push-buttons and 4 separate special function buttons.
The process of entering datawill be described later in this
chapter.
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SHIFT -TheSHIFT buttonisassociatedwithfrontpanel 2nd
functions. The2ndfunctionsaremarkedinyellow.

CANCEL - The CANCEL push-button, when depressed,
terminates an incompl ete dataentry procedure. Thisbutton
isinactivefollowingasuccessful dataentry procedure.

DISPLAY/MODIFY - The DISPLAY/MODIFY buttons
inthe DATA ENTRY group aredesignated as[A] and [B].
Thesepush-buttonsareinactiveif Channel B (option1)isnot
installed. Parametersmay independently beprogrammedfor
channelsA andB. Depress[A] beforeprogrammingparame-
tersforchannel A. Depress|B] beforeprogramming parame-
tersfor channel B.

6. MODIFIER - Thetwo MODIFIER push-buttons simu-
lateadigital potentiometer. TheM ODIFIERoperatesincon-
junctionwiththeDISPLAY/MODIFY group.

7. SET-UPS- Therearetwo push-buttonsin the SET-UPS
section. Oneisusedfor storingacompl etefront panel set-up.
Theother buttonisusedfor recalling astored set-up.

8.LOCAL -TheL OCAL push-buttonwhenpressed,andthe
instrumentisinremotemode(but notinremotel ockout con-
dition LLO), restores the instrument to local operation.
Whenthegenerator isinlocal operation mode, pressingthis
push-button generatesnoresponse.

3-2-2.Connectors

Theconnectorsareusedfor connectingtheM odel 8600tothe
unit under test and to andto external triggering source.

1. TRIG/COUNTERINPUT - TheTRIG/COUNTERIN-
PUT connector isused for applying an external signal tothe
Model 8600. When the instrument is used as a counter, the
signal tobemeasuredisappliedtothisinput.

2.SYNC OUT - The SYNC OUT connector outputs pul ses
from a50 ohms source. Thisoutput issynchronouswith the
main output. When the pulse generator is placed in delayed
mode, thedel ay ismeasured fromthisoutput tothemainout-
put.

3.0UTPUTSA AND B - Thetwo connectorsareusedasthe
main outputs for the pul se generator (Note that output B is
optional). Outputsaredrivenfroma50ohmssource. Special
careshouldbetakenwhentheseoutputsareconnectedtothe
deviceunder test becausethese outputsare capableof deliv-
eringupto 10V p-p.

4. AUXOUT A & B-ThetwoconnectorsdesignatedasAUX
A and B are used as an output for an auxiliary signal. The
auxiliary outputsmay besettogenerate TTL or ECL levels.
(Notethat output B isoptional). Outputsarefroma50 ohms
source. Period, pulsewidth, delay and duty cyclefor theaux-
iliary outputscorrespondsto the programmed parmetersfor
themainoutput. AUX A and AUX B aresynchronouswith
Output A and Output B respectively.

3-2-3.Display AndIndicators

1.DISPLAY - Thefunctionof thenumericdisplayistoindi-
catetheval ueof thevari ousparameters. Whentheinstrument
settooperateincounter mode- thedisplayindicatestheresult
of the processed measurement. The display consistsof a7
digitmantissaandasingledigitexponent. Theexponent uses
aleading minusindicating negativevaues. Thesignonthe
exponentchangesto+forzeroor positivevalues. Thedisplay
isalso usedfor indicating information such asmessages.

2. DIMENSIONS - Parameter dimensions are located be-
low the numeric display. there are 4 indicators which, to-
getherwiththeexponent, areusedfor determiningthecorrect
valueof thedisplayed parameter.

3. INDICATORS - 26 indicators are located on the front
panel. Theseindicatorsareused aspointersto asel ected pa-
rameter or modes such asgated, triggered, burst, fixed duty
cycleetc. Thereisal soatrigger indicator whichilluminates
whenever thepul segenerator receivesalegal triggeringsig-
nal.

3-3.REARPANEL FAMILIARIZATION

3-3-1. Connector sAnd Switches

1. ACRECEPTACLE - Power isapplied through the sup-
plied power cordtothe 3-terminal ACreceptacle. Notethat
the selected ac mains voltage is marked on the line voltage
selector switch.

2. LINESWITCH - The LINEVOLTAGE SELECTOR
switch selectsone of the primary voltage which are marked
onbothsidesof theswitch.

3.LINEFUSE - ThelinefuseprovidesprotectionfortheAC
power lineinput. Forinformationonreplacingthisfuse, refer
to Section5.

4. |EEE-488 CONNECTOR - This connector is used for
connection of theinstrument tothe| EEE-488 bus.
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3-4. POWER-UPPROCEDURE

The basic procedure of powering up the Model 8600 is de-
scribed below.

1. Connect thefemal eend of thepower cordtotheACmains
receptacle on the rear panel. Connect the other end of the
power cordtoagrounded AC outlet.

CAUTION

Be sure the power line voltage agrees with
the indicated value on the rear panel of the
instrument. Failure to heed this warning
may result in instrument damage.

WARNING

The instrument is equipped with a 3-wire
power cord designed to be used with
grounded outlets. When the proper connec-
tions are made, the instrument chassis is
connected to the power lineground. Failure
to use aproperly grounded outlet may result
in persona shock hazard.

2. Turn on the mains power by pressing and releasing the
POWER switch onthefront panel.

3. Theinstrument will then begin operation by performinga
display andindicatortestwhichtakesapproximately onesec-
ond. All front panel indicatorswill turn on and the display
will appear asfollows:

8.8.8.8.8.8.8. 8.

4. Toverifythat all display segmentsareoperating, compare
theinstrument’ sdisplay withtheaboveduringthetest.

5. Following the display test, the instrument proceeds with
displaying the installed options. When no option is in-
stalled, the instrument will skip this message. If option 1
(Channel B) isinstalled, theinstrument displaysthefollow-

ing message:
OPT-1

6. Following the option message, the instrument proceeds
with displaying the previously selected GPIB primary ad-
dress. The GPIB addressisset by front panel programming
andisstoredinthenon-volatilememory. For example, with
the generator programmed to address 17, the display will
show:
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GPIB 17

7. Oncethe GPIB addressis displayed, theinstrument per-
form ROM and RAM tests. Successful execution of these
testsisfollowed by aonesecond display of theinstalled soft-
warerevisionsimilar totheexamplebel ow:

SoFt 1.1

8. Following these display messages, the instrument will
commenceitsnormal operating mode and begin generating
pulses. Notethat theinstrument i sequi ppedwithanon-vola-
tile memory. This RAM memory automatically monitors
front panel trafficandretainsitslastest set-upfor eventssuch
asaccidental powerloss. Incaseof powerlosstheinstrument
resumes operation with its previously programmed front
panel set-up.

It is possibleto remove the sequence of displayed mes-
sages from the power up procedure by using abuilt-in shift
function. Depressing [SHIFT] and then [1] in sequence
writes aspecial codeto the non-volatile memory. The next
timethegeneratorispowered up, theinstrumentwill skipthe
power up procedure and will immediately commence with
displaying thefront panel set-up. repeating the sequence of
[SHIFT] and [1] restoresnormal power up procedure. Spe-
cial shift functionsaredescribed |ater inthissection.

3-5.SOFTWARERESET

One, whoisnot yet fully familiar with front panel operation
of theModel 8600, may find himself lockedina“ dead-end”
situationwherenothing operatestheway it should. Thefast-
estway of restoringthegenerator toaknown stateisby reset-
tingitssoftware. Thismay bedoneby pressingthe[SHIFT]
push-buttonandthenpressingtheDCL push-button (second
functiontotheSec/V push-button). Theinstrumentwill then
besettoit’ sfactory selected defaults. Table3-1summarizes
thesedefaullts.

NOTE

Software reset has no effect on stored front
panel set-ups in memory locations 00
through 30. Software reset also has no effect
on the programmed GPIB address.
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Table3-1. Default StatesAfter Software Reset

FUNCTION DESCRIPTION
PER Period
H.LVLA,B HighLevel
L.LVLAB LowLevel
P.WIDA,B PulseWidth
DELAY A,B Delay

DTYA,B Duty Cycle
BRST Burst

T.PER Trigger Period
T.LVL Trigger Level
FIXDTY FixedDuty Cycle
TRIGGERMODE

OUTPUT

ST.BY Stand By
AUXLVL Auxiliary Level
DISPLAY/MODIFY A/B Channel selection
| EEE Status

DEFAULT STATE

1.000mS
1.00V
-1.00V
200.0S
300.0S
50%

2#

1S

1.6V

Off
Continuous
SingleNon-inverting
Off

TTL

A

Local

DISPLAY MESSAGES

Model 8600 hasseveral display messageswhich areassoci-
atedwithbasicfront panel operation. Thegenerator alsodis-
playsanerror messagewhenafront panel programmingerror
isdetected. These messages are discussed in thefollowing.
Notethat theinstrument hasanumber of additional display
messages associated with |EEE-488 programming. These
messagesarediscussedin section 4 of thismanual.

. ERRORINDICATION

Thereareseveral errorindicationswhichmay resultfromin-
correct front panel programming procedures. Theseindica-
tions are either visible (error message) or audible (audible
alarm). Theseindicationsaredescribedinthefollowing.

Model 8600 isal so capable of detecting GPIB program-
ming errors. When such an error is detected, the controller
may address the pulse generator using the serial poll com-
mand. GPIB errorsarediscussedindetail sinsection4of this
manual .

3-7-1. AudibleAlarm

Theaudibleaarmwill sound when attempting anincorrect
sequence of front panel programming. Error situation may
occur upon various conditions. For example, itisillegal to
simultaneously depresstwo front panel push-buttons. This
operationwill generateanaudibleal armwhichwill continue
aslongaserror conditionexists. Thereareother error condi-

tions which may sound the alarm. These aspects are dis-
cussed in different parts of the following operating instruc-
tions.

3-7-2. Error M essages

Ingeneral,whenever afront panel or GPIB programmingat-
temptsto put the 8600 into an error condition, the 8600 re-
spondsboth by front panel messageand by makingaService
request.

Errorsarecategorizedinfour maingroups:

1. General errors

2. Limit errors

3. IEEE errors

4. Pulse setup errors

3-7-2-1. General Errors

Errorsinthisgroup are caused by improper usage of thein-
strument. Sucherrorsoccur whileattemptingtoplacethein-
strumentinanillegal mode. For example, Model 8600 may
not beplacedinchannel B display/modify modeif optionlis
notinstalled. | nthat casewhentheoperator attemptstoputthe
generator in[B] position, the instrument sounds an audible
alarm.
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Fixed Duty CycleError Message- TheFixed Duty Cycle
Modeisaspecial caseof therelation between the period and
the pulsewidth. Whenthe generator isplaced infixed duty
cyclemodeit is automatically restricted to a certain set of
conditions which can not be modified by the operator. For
example, if Model 8600isplacedinfixed duty cyclemodeit
will not accept achangeinits OUTPUT section from SIN-
GLEto DOUBLE pulse mode. Errorswhich are associated
withthismodearediscussedindetailsin paragraph 3-16.

3-7-2-2. LimitErrors

Errorsinthisgroup are caused by programming val ues out-
side the legal limits of the parameter being programmed.
For example, Theinstrumentiscapableof receivingaperiod
value of upto 1999 counts. An attempt to program aperiod
value of 19999 countswill cause aparameter error. Atthis
timetheinstrumentwill soundanaudiblealarmandtheextra
digit will bedisregarded. Table 3-2 summarizesall front
panel parameter entry limits.  Itisalso possibleto exceed
theinstrument’ slimit when parameters are being modified
using themodifier push-buttons. Inthiscasetheinstrument
will ceasemodificationof thedi splay andwill soundanaudi-
blealarm.

3-7-2-3. IEEE-488Error M essages

The generator incorporates a number of display messages
which are associated with errorsinvolving GPIB interface
programming. Thesemessagesaredi scussedindetail in Sec-
tion4of thismanual .

However, there is one message which should be ex-
plained at thispoint becauseit may interferewith front panel

Tabel 3-2. Front Panel Parameter Entry Limits

operation. A remoteenableor adevicedependent command
senttotheinstrumentthroughthebuswill turntheREMOTE
lighton. Inthiscase, all front panel push-buttonsexcept LO-
CAL aredisabled. Anattempt to pressoneof thesepush-but-
tonswill causethefollowing messageto bedisplayed:

PrESSLcL
Thismessageindicatesthat theinstrument ignoresfront

panel programming sequence unless the [LOCAL] push-
buttonispressed andtheREMOTE light turnsoff.

3-7-2-4. PulseSet-upErrors

Thepul sesetuperrorsareinter-parameterinconsi stencieser-
rors, such asperiod greater than the pulsewidth. The pulse
generator teststhe programmed parameter every timeade-
limiter or modifier button is depressed. The instrument, if
programmedso,will al sorespondwithaservicerequest. Pro-
gramming theModel 8600 withapulseerror ispossibleand
executable however, when pulse error is detected, the ER-
RORIightintheOUTPUT block illuminatesand anaudible
alarmsounds. Thisindicatesthat thesignal at theoutput con-
nector may appear with other parameters then those pro-
grammed. For eval uation purpose, itisthenpossibletorecall
the error statusto the front panel display. The procedure of
recalling the status of the pulse set-up error isgivenin para-
graph 3-16.

PARAMETER LOW LIMIT
PER (period) 10.0nS
H.LVL (highlevel) -4.50V
L.LVL (lowlevel) -5.00V
P.WID (pulsewidth) 5nS
DELAY (delay) onsS
DTY (dutycycle) 1%
BRST (burst) 2#
T.PER (trigger period) 0.05mS
T.LVL (triggerlevel) -10.0V
INC (increment) 1#
STORE (store) 00#
RECALL (recall) 00#
GPADR (GPIB address) 00#

HIGH LIMIT

1.999S
+5.00V
+4.50V
3.999S
3.999S
95%
65,500#
1000S
+10.0V
100#
30#
30#
31#
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3-8. USINGTHEDATAENTRY

There are various parameters which can be modified,
throughfront panel programming, usingthedataentry keys.
TheDATA ENTRY sectionincludesnumericpush-buttons,
delimiter buttonsand special functionkeys.

3-8-1. Special FunctionKeys

Therearefour special function keys: DISPLAY/MODIFY
[A] or [B], [CANCEL] and [SHIFT]. The function of these
keysisdescribed bel ow.

DISPLAY/MODIFY - Most parameters in the DIS-
PLAY/MODIFY groupmayindependently beprogrammed
for channel A andchannel B. Thechannel tobeprogrammed
isselectedwiththeDISPLAY/MODIFY buttons[A] or [B].
If channel B isinstalled, theinstrument permits selection of
channel B. If channel Bisnotinstalledand[B] isdepressed,
theinstrument soundsan audiblealarm.

CANCEL - The[ CANCEL] push-buttonisusefor termina-
tionof adataentry processbeforeadelimiter wasdepressed.
Depressingthisbuttonduringnormal operationof theM odel
8600 hasno effect ontheinstrument.

SHIFT - The[SHIFT] push-buttonisusedfor sel ectingasec-
ondary function. All functionswhich areassociated withthe
secondary functionsareprinted onthefront panel inyellow.
There are seven functionswhich are accessible through the
SHIFT button:

DCL FIXDTY
INC ST.BY
ADR AUX LVL
RCL ERR

The operation of the secondary functions is described
later in this chapter. Pressing the [SHIFT] push-button
causestheinstrument todisplay thefollowing reading:

SHIFT ?

The question mark (?) appears blinking; indicating that
the instrument is ready for a consequent press of another
push-buttonwhichwasassignedasecondfunction. Depress-
ing [SHIFT] once more cancels this function. Depressing
[CANCEL] hasthesameeffect.

3-8-2. NumeralsAnd Delimiters

There are 12 push-buttons in the DATA ENTRY group
which are marked with numeralsfrom0to 9, decimal point

3-9.

and a change sign key. There are aso 4 buttons which are
markedwithvariousdimensions. Operator may sel ect oneof
thefollowing delimiters:

nSec N
Sec %
mSec mV
Sec \

These dimensions are the delimiters which terminate a
successful dataentry sequence. Tostart adataentry sequence
proceed asfollows:

1. Selectthechannel tobemodified by pressing[A] or [B]. If
parametersin channel B areto be modified observethat the
letter bappearsontheleft sideof thedisplay.

2. Depress the push-button in the DISPLAY/MODIFY
group until the light next to the required parameter illumi-
nates.

3. Startthedataentry procedure by depressing thenumeric
buttons. Observethat theexponent isreplaced by ablinking
questionmark; indicatingtheadataentry sequenceisinproc-
€ss.

4. Incaseof anerror inthedataentry sequence, depressthe
[CANCEL] buttonandrestart your entry procedure.

5. Terminate the data entry sequence by depressing one of
thedelimiters. Observethe parameter entry limitswhichare
given in Table 3-2. The instrument will not accept a pro-
grammed parameter outsidetheselimits. An attempt to pro-
gram more than the allowed number of digitswill causean
audiblealarm.

If the operator tries to program a parameter below or
abovethe specified limits of the Model 8600, the generator
will automatically placeonthedisplay thel owest or thehigh-
estlimitsrespectively. Forexample, anattempttoprograma
pulse width value of 1 nSec will force theinstrument to the
low limit of 5nSec.

USING FRONT PANEL SET-UPS

Setting-upall parametersinaversatil einstrument suchasthe
M odel 8600takessometime. Theset-uptimeislongerwhen
acoupleof testsareinvolve and morethan one set-upisre-
quired. Model 8600 incorporates a battery backed-up non-
volatilememory that preservesstoredinformationfor along
time. Thesizeof thenon-volatilememory permitsstorageof
upto30compl etefront panel set-ups. Front panel set-upscan
berecalledoneat atime. Thegenerator al soempl oysaspecial
recall mode which permits automatic scrolling through the
stored set-ups. Operator may select scrollinginanascending
or descendingorder.
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3-9-1. StoreSet-ups

First modify the front panel parameters as necessary to per-
form your tasks. Parameter modification procedureis dis-
cussed in paragraph 3-8. When all parameters are set and
checked, proceedwith storingthisset-up asfollows:

1. Depressthe[ STORE] pushbuttonand observethat thedis-
play ismodifiedtoindicatethefollowing:

STO?
(? appears flashing)

Thisreading indicatesthat theinstrument isready to re-

ceiveconsequentinformationfromtheDATA ENTRY but-
tons which will identify the memory location where front
panel set-upistobestored. Set-upsmay bestoredinlocations
00 through 30. Depressing CANCEL cancelsthisfunction
andtheinstrument resumesnormal operation.
2. Decideuponwhich of thememory locationsisgoingtobe
used and depressthe buttonsinthe DATA ENTRY section
whicharemarkedwiththesel ectednumbers. Rememberthat
the generator iswaiting for atwo digit sequence, i.e. 02 for
memory location2.

The instrument will then display the following for one
second:
STOdd

(Whereddistheselected memory location)
This display indicates that the function generator ac-

knowledged the entered memory location. The instrument
thenresumesnormal itsoperation.

3-9-2. Recall Set-ups

The model 8600 employs a hon-volatile memory (RAM).
Thecomputer circuit continuously monitorsfront panel traf-
fic and savesit in aspecial location within the RAM. This
locationisseparateto thefront panel set-ups. Afterturning
ACMAINSOoff orincaseof anaccidental power failure, the
generator will updatefront panel indicatorswiththelast set-
up beforepower shut-down.

Torecall afront panel set-up proceed asfollows:

1. Depressthe [ RECAL L] push-button and observethat the
display ismodifiedtoindicatethefollowing:

RCL ?
(? appears flashing)
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Thisreadingindicatesthat theinstrumentisready for re-
calling the memory location where the desired front panel
set-upwasstored. Depressingthe RECALL button cancels
thisfunctionandtheinstrument resumesnormal operation.
2.Selectthememorylocationfromwhichtorecall thedesired
set-up. You may recall set-ups from memory locations 00
through 30 by pressing the appropriate push-buttonsin the
DATA ENTRY section. Remember that the generator is
waitingfor atwodigit sequence, i.e. 02for memory location
2.

Theinstrumentwill display thefollowingforonesecond:
RCL dd
(Whereddistheselected memory location)
Theinstrument will thenrecall the parametersthat were

previously stored in the selected memory location and will
updatefront panel indicatorswiththerecalled parameters.

3-9-2-1. Using TheRecall M ode

The Model 8600 employsaspecial recall mode which per-
mitsascending or descending scrolling throughanumber of
set-ups by pressing either the VERNIER UP or VERNIER
DOWN push-buttonsrespectively. Thismodeisespecially
useful for repetitive procedures such ascalibration and per-
formancetests. Itisal sousedextensively throughout thecali-
bration and performanceverification of theM odel 8600.

To set the Model 8600 for operation in therecall mode
proceed asfollows:

1. Depressthe [SHIFT] push-button and observe that the
display ismodifiedtoindicatethefoll owing:
SHIFT ?
(? appears flashing)

2. Depressthe[RCL MODE] push-button (secondfunction
to[RCL]) andobservethat thedisplayismodifiedtoindicate
thefollowing:

RCL 00

Theinstrument is now set to operatein its recall mode.
Thedisplay isfirst updated with the parameterswhich were
storedin memory number 00.

3. UsetheVERNIER UPor DOWN or the DataEntry but-
tonsfor scrolling throughthememory bank.

4. Depress[CANCEL] toexit thisfunctionandtoreturnto
normal display operation.
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3-10. USINGTHEMODIFIERCONTROL

The modifier control consists of two push-buttons; one of
whichismarked with an arrow pointing up and the other is
markedwithanarrow pointing down. Thearrow pointingup
indi catesthat whenthisbuttonisdepressed, thedisplay read-
ing will increment one step. The arrow pointing down indi-
cates that when this push-button is depressed, the display
readingwill decrement onestep.

The modifier control, when modifying a parameter, is
usedsimilarlytoaconventional potentiometer. Forexample;
consider a period reading of 100.0 mS. Depressing the up
push-buttonincrementsthereadingto 100.1 mS. Thisexam-
pleisgiven for an incremental step setting of 1. Theincre-
mental step may be selected for sizesother than 1. Informa-
tiononhowtosel ectanincremental stepisgiveninparagraph
3-10-1. Theoutput then followsthe new setting and the out-
putwaveformwill now haveaperiodof 100.1mS. Similarly,
decrement onestep usingthedown push-button. Depressing
themaodifier push-buttonsfor morethen 1 second causesthe
instrument toincrement or decrement continuously.

NOTE

To prevent operator’s error, the instrument
has an internal audible alarm which beeps
whenever alimit is reached. Table 3-2 lists
these limits.

3-10-1. ChangingtheM agnitudeof thel ncremental Step

Theincremental stepdefinesthemagnitudeof thestepwhich
theinstrument will increment or decrement when the modi -
fier control isdepressed. Theincremental stepsizeisadjust-
ablefrom1to 100 andisindividually selectablefor each pa-
rameter. For example; itispossibleto select anincremental
step sizeof 100for period setting and anincremental step of
5for high level setting. To modify anincremental step size
depress in a sequence the [SHIFT] and the [INC] (second
function to +/-) push-buttons. Observe that the following
readingisdisplayed:
Inc nnX

WherennX may beany number from 1to0 100.

UsetheDATAENTRY push-buttonsfor selectinganew
incremental step. Depressingthe[ CANCEL ] button termi-
natesthisprocesswithout storingthenew value. Depressing
the push-button marked [N] stores the newly selected step
size. Selecting astep size of morethan 100 is not accepted.
Depress| CANCEL ] andrestart theaboveprocedure.

3-11. SELECTINGTHEAUXILIARY AMPLITUDE

LEVEL

Parallel tothemainoutput, M odel 8600featuresanauxiliary
output. Voltageoutputlevel at theauxiliary outputisfixedto
onelevel. Besidesthat, the auxiliary output sharesthe same
characteristicsasthemainoutput. Therearetwofixedlevels
whichwereassignedtotheauxiliary output connector; TTL
level and ECL level. Selecting one or the other is done
through front panel programming. To select alevel for the
auxiliary output depress in sequence the [SHIFT] and the
[AUX LVL] push-buttons. Thedisplay will be modified to
oneof thefollowingreading:

TTL or
ECL

Use the MODIFIER push-buttons for selecting the de-
sired auxiliary level. Thelevel at the AUX OUT connector
followsthedisplayedlevel. Toterminatetheselectionproc-
ess, depressany buttononthefront panel andobservethat the
display resumesnormal readings.

3-12. SELECTINGTHEFIXEDDUTY CYCLE

MODE

Model 8600 may be programmed for different pulse width
values-independenttoitsperiodsetting. Forexample,apul se
widthof 5nSmay beselectedwithaperiod of 1 S. However,
some applicationsrequirethat theduty cyclewill besettoa
fixedduty cycleratioatall times. Theinstrument may bepro-
grammed for such amode of operation. Inthat case, the op-
erator isonly expected to program the required duty cycle.
The pulsewith isthen automatically adjusted by theinstru-
ment so that the duty cycleratio remainsconstant. Theduty
cyclemay besel ectedfromarangeof 1%t095%. Rangemay
amost reach 99 % by using the pul secomplement function.

Toselectthefixed duty cyclemode, depressin sequence
the[SHIFT] andthe[FIX DTY] push-buttons. TheFIXDTY
light illuminates; indicating that theinstrument isset for op-
erationwithafixedduty cycleoutput. Atthistime, theinstru-
ment permitsaccessingtheDTY parameter whichisassoci-
ated with thismode. M odel 8600 when set to thismodewill
not permit modification of thepul sewidth parameter. Tore-
movetheinstrument fromthefixedduty cyclemode, depress
in sequencethe[SHIFT] and the[FIX DTY] push-buttons.
The FIX DTY light turns off. The instrument now permits
accessand modification of the pul sewidth parameter.
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3-13. SELECTINGANOUTPUT MODE

The Model 8600 has three output modes. Selecting one of
these modesis simply amatter of depressing the push-but-
tonsintheOUTPUT sectionuntil thelight nexttothedesired
mode illuminates. Each channel may be programmed for a
different output mode. The avail able output modes are de-
scribedinthefollowing:

SINGLE - Normal pulse output. The leading edge is syn-
chronouswiththe SYNC output signal. Thedelay valuehas
no effect onthismode.

DOUBLE - A train of double pulsed output. The leading
edgeof thefirst pulseissynchronouswiththe SY NC output
signa. The delay value specifiesthe timeinterval between
theconsecutiveleading edgesof thefirst two pul ses.

DELAYED - Same asthe SINGLE pulse mode except the
leading edgeisdelayed from the SY NC output signal by an
interval whichisspecified by theprogrammed delay value.

Each of these modes can be operated in complement op-
eratingmode.

3-13-1. Disabling TheOutput

TheM odel 8600f eaturesastand-by modewhichdisconnects
the main output channels from the output connectors. The
disablefunctionisespecially useful attimeswhentheoutput
is constantly connected to the device under test and when
modifying pul se parametersmay endanger thisdevice.

To place the instrument in a stand-by mode depressin
sequencethe[ SHIFT] andthe[ STBY] push-buttons. TheST
BY lightnexttotheoutput connectorsilluminates; indicating
that the output signal is disconnected from the connectors.
Notethatif channel Bisinstalled, thelight indicatesthat this
channel isdisabledaswell.

To resume normal operation repeat the same procedure
asabove. TheSTBY lightturnsoff;indicatingthat theoutput
signal innow connected totheoutput connectors.

3-14. TRIGGERING THE PULSE GENERATOR

Selecting one of the available triggering modesissimply a
matter of depressing push-buttonsinthe TRIGGER MODE
section until the light next to the desired mode illuminates.
ChannelsA andB sharethesametrigger mode. Whennolight
inthe TRIGGER MODE section is on, the pulse generator
operatesin its normal continuous mode. The [TRIG] light
below the numeric display illuminates every time that the
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generator acceptsalegal triggering signal either froman ex-
ternal sourceor fromaninternal.

M odel 8600 may operatein oneof thefollowingtrigger-
ingmodes:

GATED-Anexternal signal enabl esthegenerator. Firstout-
put pulseissynchronouswith the active slope. Last pulseis
alwayscompleted.

TRIGGERED - Eachinputcycle, atthe TRIGINPUT con-
nector, generatesasingle output pulse. Output pulseissyn-
chronouswiththeactivesiope.

BURST - Eachinput cycle, at the TRIG INPUT connector,
generatesatrainof pulses. Thenumber of pul sesarepre-pro-
grammed. First output pulseissynchronouswith the active
slope.

TheM odel 8600, whensettoatrigger mode, acceptsvari-
ousstimulants. When operating from an external source, the
generator may be programmed to betriggered on aleading
edgeor onatrailingedge. Selectingoneor theotherisdone
by pressingthepush-buttoninthe TRIGGERM ODE section
until thelight nextto EXT/or EXT\illuminates.

NOTE

The TRIG INPUT connector is sensitive to
dc levels. If thisinput is left open and the
trigger level was set to a negative voltage,
the pulse generator may self gate.

When external sourceisnot avail able, the operator hasa
choice of using either the MANUAL push-button or thein-
ternal trigger generator. TheMANUAL buttonsimulatesan
external signal. If theModel 8600issetto GATED mode, an
outputsignal will beavailableaslongastheMANUAL push-
button is depressed. When the generator is set to TRIG-
GERED or BURST mode, eachtimetheM ANUAL buttonis
depressed anoutput pulseor aburstisgenerated. TheMAN-
UAL push-button hasno effect innormal modeof operation
orwhentheinstrument isset tointernal trigger mode.

Tousetheinternal trigger generator first set therequired
trigger period. Placethegenerator in TRIGRD OR BURST
mode and depressthe push-buttoninthe TRIGGER MODE
groupuntil thelight nextto INT illuminates.
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3-15. USINGTHECOUNTER/TIMER

Model 8600 may be set to operate asastand alone universal
counter/timer.Whentheinstrumentissettoitscounter mode,
it still outputs pulses through the output channels as pro-
grammed beforethecounter functionwassel ected. Notethat
during counter operation, period control is disabled. This
means that accuracy is not controlled anymore and may
changewithinanew accuracy limit of 5%. To set theModel
8600for operationin counter modeproceed asfollows:

1. Select and display thetrigger level (T.LVL) parameter as
described in paragraph 3-8 and modify this parameter tothe
requiredvalue.

2. Depress the [COUNTER] push-button in the DIS-
PLAY/MODIFY group until the light next to the desired
measurement function illuminates. The instrument may be
settomeasureoneof thefollowingfunctions:

1. Frequency, from 20 Hz to 150 MHz
2. Period Averaged, from 7 nSto 50 mS
3. Pulse Width Averaged, from50nSto 1 S

3. Apply thesignal tobemeasuredtothe TRIG/ COUNTER
INPUT connector. Observethatthesi gnal i swithinthespeci-
fieddynamiclevels.

3-16. PUL SEERRORSEVALUATION

Table3-4liststheerrorsandindicatesthe parameterswhich
areeffectedby eacherror.Ingeneral, errorsinparameter pro-
gramming, may occur at both channel A and B. Pulse pro-
gramming errorswhicharemadeat channel A arereference
designated from 1 through 5. Pulse programming errors
whichmay occur at channel B arereferencedesignated from
11through15.

Evaluation of the pul se setup errorsrequiresthefollow-
ing procedure:

1. Depress in sequence the [SHIFT] and the [RCL ERR]
push-buttons. observethat the display ismodified to show
thefollowing message:

ERR dd

dd may rangefrom 1to 5if an error wasdetectedin pro-
gramming channel A parametersor from11to 15 at channel
B. If noerror wasdetectedthedisplay will read:

ERR O

2. Thegenerator iscapabl eof displaying oneerror at atime.
Toverify that all errorswerenoted andrecorded, depressthe

Modifier push-buttons UP or Down to scan through the er-
rors. Each error isindicated by anumber. Theinterpretation
of thesenumbersisgiveninthefollowing. Errorsarethesame
for bothchannelsA andB. 3. Depress[ CANCEL ] toresume
normal operationand proceedto correcttheprogrammeder-
rors.

NOTE

The following abbreviations were used
throughout the following error descriptions:

PER - Period of the output signal parameter

HIL - Programmed high level parameter

LOL - Programmed low level parameter

WID - Programmed pulse width parameter

DEL - Programmed delay parameter

BUR - Number of programmed burst count parameter
RPT - Period of theint. trigger generator parameter

3-16-1. PulseErrorsinterpretation

Error 1(Error 11)

Error 1(11) occurswhentheoperator attemptstoprograman
amplitudewhichislarger or smallerthanthespecifiedlimits.
Theinstrument iscapabl e of operating with an amplitude of
5V p-pthroughout itsfrequency range. An error isdetected
whenoneattemptstoprogramanamplitudelevel outsidethe
following limits:

HIL - LOL >5.00V or
HIL - LOL >500 mV

Whensuchanerror occurstheERRORLED illuminates.
Theinstrument retainsitslatest amplitudeset-up. Only ale-
gal set of parameters updates the output level at the output
connector.

Error 2(Error 12)

Error 2 (12) relatestotheprogrammed period parameter. Er-
ror 2cannot occur whentheinstrument isset tooperateinits
external triggered mode. When the pul se generator is set to
operate with a Double or Delayed output pulse mode, this
error will takeplaceunder thefollowing conditions:

DLY +PW +5nS>PER
Whenthegeneratorissettooperatehavingasinglepul se

output (non-del ayed) thevalueof DLY intheaboveformulas
issettoO.
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Whensuchanerror occurstheERRORLED illuminates.
Theoutputwill followstheprogrammedval uesalthoughthe
generator operateswithanerror. Theoutput pulseat theout-
put connector may ook distorted

Error 3(Error 13)

Error3(13) relatestotheprogrammeddel ay parameter. Error
3canonly occurindoubl eoutput pulsemode. It cannot occur
whentheinstrumentissettooperateineither single(non-de-
layed) or delayed output pulse modes. this error will take
placeunder thefollowing conditions:

PW +5nS>DLY

Whensuchanerror occurstheERRORLED illuminates.
Theoutputfollowstheprogrammedval uesalthoughthegen-
erator operateswith an error. The pulse output at the output
connector may look distorted.

Error 4(Error 14)

Error4(14) relatestotheprogrammedinternal trigger period
parameter. Error 4 canonly takeplaceif the pul segenerator
issettooperatewithitsinternal trigger stimuli. It cannot oc-
cur under any other condition. Thiserrorisgenerated under
thefollowing conditions:

(BUR +1)PER >RPT

Whensuchanerror occurstheERRORLED illuminates.
Theoutputfollowstheprogrammedval uesalthoughthegen-
erator operateswith an error. The pulse output at the output
connector may look distorted.

Error 5(Error 15)

Error5(15) relatestothefixedduty cycleoperatingmodeand
may occur only whentheM odel 8600isset to operateinthis
mode. It cannot occur under any other condition. Thiserror
will be generated when the programmed duty cycle value
generatesaninternal pulsewidth outsidethefollowinglim-
its:

PW <5nS

Whensuchanerror occurstheERROR LED will illumi-
nate. Theoutputwill followtheprogrammedval uesal though
the generator operateswith an error. The pulse output at the
output connector may look distorted.
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3-17. SPECIAL SHIFT FUNCTIONS

Model 8600 has a number of special shift functionswhich
permit accessto special softwareroutineswhichusually are
not requiredfor normal operation of theinstrument. Tomod-
ify the Model 8600 for a special shift function depress the
[SHIFT] push-button and then anumeric button in the data
entry block. Thereareno special front panel markingswhich
identify these functions. The function will be executed im-
mediately without further front panel indications. The spe-
cial shiftfunctionsaredescribedinthefollowing:

SHIFT 1- Shortensthepower-upprocedure, asdescribedin
paragraph 3-4 by removing the messages which are associ-
atedwiththeoptionsand GPI B address. Upon power-up, the
instrument will skipthepower-up procedureandwill imme-
diately update front panel indicators. Depressing [SHIFT]
[1] againwill restorethepower-up procedure.

SHIFT 2- Startsaself calibration routine. Thepul segener-
ator then measuresitsoutput period withitsinternal counter
andupdatesacalibrationtablefor theV CO (voltagecontrol -
led oscillator). Following aself calibration routine, the pe-
riod accuracy of isimprovedto better than 1%. Theupdated
tableisstoredinthenon-volatilememory andwill notchange
unlessanew calibrationroutineisinitiated or whentheRAM
wasreplaced.

SHIFT 3 - Removes the correction factors from the above
calibrationtable. Thisprocedurei snecessary whenadjusting
theModel 8600. Thisprocedureisdiscussed furtheris Sec-
tion7 of thismanual.

SHIFT 4-Placestheinstrumentinaspecial recall mode. This
mode was described in paragraph 3-9-2-1. The samefunc-
tioncanbeaccessed pressing[SHIFT] andthen[RECALL].

SHIFT 5-L oadstheinternal non-volatileRAM withfactory
pre-sel ected set-upswhich may beusedin conjunctionwith
therecall mode during performance verification. More de-
tailsaregiveninSection7.

SHIFT 6-Loadstheinternal non-volatileRAM withfactory
pre-sel ected set-upswhich may beusedin conjunctionwith
the recall mode during adjustment procedure. More details
aregiveninSection5.

CAUTION

Shift functions 5 and 6 load the internal
non-volatile memory with factory pre-se-
lected set-ups thereby erasing the entire ca-
pacity of the stored front panel set-ups.
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Before performing such an operation make 3-18. CHANGING GPIBADDRESS
sure that the set-ups which you have pre-
viously recorded are no longer required. The GPIB addressis modified using front panel program-

ming. Thenon-volatilememory storesthe GPIB address. A
conventional address switcheis not provided. Detailed in-
structionshow to changethe GPIB addressaregivenin Sec-
tion4 of thismanual.
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SECTION 4

|EEE-488 OPERATION

4-1. INTRODUCTION

The IEEE-488 GPIB (general purpose interface bus)is an
instrumentation data bus with standards adopted by the
|EEE (Institute of Electrical and Electronic Engineerings)
and given the IEEE-488 designation. The most recent
revision of bus standards was made in 1978; hence the
complete description for current bus standardsisthe | EEE-
488-1978 designation. The Model 8600 conformsto 1978
standards.

This section contains general bus information as well
as detailed programming information and is divided as
follows:

1. Genera introductory information pertaining to the
|EEE-488 bus may be found primarily in paragraphs 4-2
through 4-5.

2. Information necessary to connect the Model 8600 to
the bus and to change the bus address is contained in
paragraphs 4-6 and 4-7.

3. Programming of the instrument with general bus com-
mand is covered in paragraph 4-8.

4. Device-dependent command programming is described
in detail in paragraph 4-9. The commands outlined in
this section can be considered to be the most important
since they control virtually all instrument functions.

5. Additional information pertaining to front panel error
messages and controller programs can be found in para-
graphs 4-11-1 and 4-11-2.

4-2. BUSDESCRIPTION

the IEEE-488 bus was designed as a parallel datatransfer
medium to optimize data transfer without using as ex-
cessive number of bus lines. In keeping with this goal,
the bus has only eight data lines which are used for both
data and most commands. Five bus management lines
and three handshake lines round out the complement of
signal lines. Sincethebusisof paralel design, al devices
connected to the bus have the same information available

simultaneously. Exactly what is done with the information
by each device depends on many factors, including device
capabilities.

A typical bus configuration for remote controlled op-
eration is shown in Figure 4-1. The typical system will
have one controller and one or more instruments to which
commands are given and from which data is received.
There are three categories that describe device operation.
These include: controller; talker; listener.

The controller controls other devices on the bus. A
talker sends data, while a listener receives data. an in-
strument, may be a talker only, a listener only, or both
a talker and listener.

Any given system can have only one controller (control
may be passed to an appropriate device through a special
command). Any number of talkers or listeners may be
present up to the hardware constraints of the bus. The
bus is limited to 15 devices, but this number may be
reduced if higher than normal data transfer rates are re-
quired or if long interconnect cables are used.

Several devices may be commanded to listen at once,
but only one device may be a talker at any given time.
Otherwise, communications would be scrambled much
like an individual istrying to select a single conversation
out of a large crowd.

Before a device can talk or listen, it must be ap-
propriately addressed. Devices are selected on the basis
of their primary address. The addressed device is sent
atalk or listen command derived from its primary address.
Normally, each device on the bus has a unique primary
address so that each may be addressed individualy. The
bus aso has another addressing mode called secondary
addressing, but not all devices use this addressing mode.
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Figure 4-1. |EEE Bus Configuration

Once the device is addressed to talk or listen, ap-
propriate bus transactions may be initiated. For example,
if an instrument is addressed to talk, it will usually place
its data on the bus one byte at a time. The listening
device will then read this information, and the appropriate
software is then be used to channel the information to
the desired location.

4-3. IEEE-488 BUSLINES

The signal lines on the |IEEE-488 bus are grouped into
three general categories. The data lines handle bus in-
formation, while the handshake and bus management lines
assure that proper data transfer and bus operation takes
place. Each of the bus lines is “active low” so that ap-
proximately zero volts is a logic “one”. The following
paragraphs describe the purpose of these lines, which are
shown in Figure 4-1.

4-3-1. Bus Management Lines

The bus management group is made up of five signa
lines that provide orderly transfer of data. These lines
are used to send the uniline commands described in para-
graph 4-8-1.

1. ATN (Attention) - the ATN line is one of the more

important management lines. The state of the ATN line
determines whether controller information on the data
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4-3-

bus is to be considered data or a multiline command as
described in paragraph 4-8-2.

2. IFC (Interface Clear) - Setting the IFC line true (low)
causes the bus to go to a known state.

3. REN (Remote Enable) - Setting the REM line low
sends the REM command. This sets up instruments on
the bus for remote operation.

4. EOI (End Or Identify) - The EQI line is used to send
the EOI command that usually terminates a multi-byte
transfer seguence.

5. SRQ (Service Request) - the SRQ line is set low by
a device when it requires service from the controller.

2. Handshake Lines

The bus uses three handshake lines that operate in an
interlocked sequence. This method assures reliable data
transfer regardless of the transfer rate. Generaly, data
transfer will occur at a rate determined by the slowest
active device on the bus.

One of the handshake lines is controlled by the data
source, while the remaining two lines are controlled by
accepting devices. The three bus handshake lines are;
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X SOURCE

DAV SOURCE
VALID
NRFD | | ACCEPTOR
1 | e —
. I |
’ |
| |
NOAC " | ACCEPTOR
| ]
I |
DATA DATA
TRANSFER  TRANSFER
BEGINS ENDS

Figure 4-2. IEEE Handshake Sequence

1. DAV (Data Valid) - The source controls the state of
the DAV line.

2. NRFD (Not Ready For Data) - the acceptor controls
the state of the NRFD line.

3. NDAC (Not Data Accepted) - the acceptor also controls
the NDAC line.

The complete handshake sequence for one data byte
is shown in Figure 4-2. Once data is on the bus, the
source checks to see that NRFD is high, indicating that
al devices on the bus are ready for data. At the same
time NDAC should below from the previous byte transfer.
If these conditions are not met, the source must then
wait until the NRFD and NDAC lines have the correct
status. If the source is controller, NRFD and NDAC must
remain stable for at least 100ns after ATN is set low.
Because of the possibility of bushang up, some controllers
have time-out routines to display error messages if the
handshake sequence stops for any reason.

Once the NRFD and NDAC lines are properly set,
the source sets the DAV line low, indicating that data
on the bus is now valid. the NRFD line then goes low;
the NDAC line goes high once all devices on the bus
have accepted the data. Each device will release the
NDAC line at its own rate, but the NDAC line will not

go high until the slowest device has accepted the data
byte.

After the NDAC line goes high, the source then sets
the DAV line high to indicate that the data on the bus
is no longer valid. At this point, the NDAC line returns
to its low state. Finally, the NRFD line is released by
each of the devices at their own rates, until the NRFD
line finally goes high when the slowest device is ready,
and the bus is set to repeat the sequence with the next
data byte.

The sequence just described is used to transfer both
data and multiline command. The state of the ATN line
determines whether the data bus contains data or com-
mands.

4-3-3. DataLines

The IEEE-488 bus uses the eight data lines that alow
data to be transmitted and received in a bit-parallel, byte-
serial manner. These eight lines use the convention D101
through D108 instead of the more common DO through
D7 binary terminology. The data lines are bidirectional
and, as with the remaining bus signal lines, low is true.

Page 4-3
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4-4, INTERFACE FUNCTION CODES Table 4-1. Model 8600 Interface Function Codes

Theinterfacefunction codesare part of the |EEE-488-1978
standards. These codes define an instrument’s ability to
support various interface functions and should not be con-
fused with programming commands found elsewhere in
this manual.

Table 4-1 lists the codes for the Model 8600. The
numeric value following each one or two letter code define
Model 8600 capability as follows:

SH - (Source Handshake Function) - The ability for the
Model 8600 to initiate the transfer of message/data on
the data bus provided by the SH function.

AH - (Acceptor Handshake Function) - The ability for
the Model 8600 to guarantee proper reception of mes-
sage/data on the data bus provided by the AH function.

T - (Taker Function) - The ability of the Model 8600
to send device-dependent data over the bus (to another
device) is provided by the T function. Model 8600 talker
capabilities exist only after the instrument has been ad-
dressed to talk.

L - (Listen Function) - The ability of the Model 8600
to receive device-dependent data over the bus (from anther
device) is provided by the L function. Listener function
capability of the Model 8600 exist only after it has been
addressed to listen.

RS- (Service Request Function) - Theability of the Model
8600 to request service from the controller is provided
by the RS function.

RL - (Remote-Loca Function) - The ability of the Model
8600 to be placed in remote or local modes is provided
by the RL function.

PP - (paralel Poll Function) - The ability of the Model
8600 to respond to a paralel poll request from the con-
troller is provided by the PP function.

DC - (Device Clear Function) - The ability for the Model
8600 to be cleared (initialized) is provided by the DC
function.

DT - (Device Trigger Function) - The ability of the Model
8600 to have its output triggered is provided by the DT
function.
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CODE INTERFACE FUNCTION

SH1 Source Handshake Function

AH1 Acceptor Handshake Capabilities

T6 Talker (basic talker, seria poll,
unaddressed to talk on LAG)

L4 Listener (basic listener, unaddressed
tolisten on TAG)

SR1 Service request capability

RL1 Remote/Local capability

PP2 Parallel Poll capability

DC1 Device Clear capability

DT1 Device Trigger capability

Cco No controller capability

E1l Open collector bus drivers

TEO No Extended Talker capabilities

LEO No Extended Listener capabilities

C - (controller Function) - The Model 8600 does not
have a controller function.

TE - (Extended Talker Capabilities) - The Model 8600
does not have extended talker capabilities.

LE - (Extended Listener Function) - The Model 8600
does not have extended listener function.

4-5. SOFTWARE CONSIDERATIONS

The most sophisticated computer in the world would be
useless without the necessary software. This basic re-
quirement isalso true of the |EEE-488 bus, which requires
the use of handler routines as described in this paragraph.

Before a controller can be used with the IEEE-488
interface, the user must make certain that appropriate han-
dier software is present within the controller. With the
IBM PC computer, for example, the GPIB interface card
must be used with an additional software which contains
the necessary handler software.

Other small computers that can be used as controllers
have limited IEEE command capability. The capabilities
of some computers depends on the particular interface
being used. Often, little software “tricks’ are required
to achieve the desired results.

From the preceding discussion, the message is clear:
make sure the proper software is being used with the
instrument. Often, the user may incorrectly suspect that
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a hardware problem is causing fault, when it was the

software that was causing the problem all along.

4-6. HARDWARE CONSIDERATIONS

Table 4-2. IEEE Contact Designations

Before the instrument can be used with the |IEEE-488
bus, it must be connected to the bus with a suitable con-
nector. Also, the primary address must be properly pro-
grammed as described in this section.

4-6-1. Typical Controlled Systems

The IEEE-488 bus is a pardlel interface system. As a
result, adding more devices is simply a matter of using
more cables to make the desired connections. Because
of this flexibility, system complexity can range from sim-
ple to extremely complex.

The simplest possible controlled system comprises a
controller and one Model 8600. The controller is used
to send commands to the instrument, which sends data
back to the controller.

The system becomes more complex when additional
instruments are added. Depending on programming, all
data may be routed through the controller, or it may be
transmitted directly from one instrument to
another.

4-6-2. Connections

The instrument is connected to the bus through an |IEEE-
488 connector. This connector is designed to be stacked
to allow a number of parallel connections on one instru-
ment.

NOTES

1. To avoid possible mechanical damage, it
is recommended that no more than three
connectors be stacked on any one instru-
ment. Otherwise, the resulting strain may
cause internal damage to the connectors.

2. The IEEE-488 bus is limited to a maxi-
mum of 15 devices, including the controller.
Also, the maximum cable length is 20 me-
ters. Failure to observe these limits will
probably result in erratic bus operation.

Custom cables may be constructed using the infor-
mation in Table 4-2. Table 4-2 also lists the contact
assignmentsfor the variousbuslines. Contacts 18 through
24 are return lines for the indicated signa lines, and the

Contact |EEE-488

Number  Designation  Type

1 DIO1 Data

2 DIO2 Data

3 DIO3 Data

4 DIO4 Data

5 EQI Management
6 DAV Handshake

7 NRFD Handshake
8 NDAC Handshake
9 IFC Management
10 SRQ Management
11 ATN Management
12 SHIELD Ground

13 DIO5 Data

14 DIO6 Data

15 DIO7 Data

16 DIO8 Data

17 REN Management
18-24 Gnd Ground

cable shield is connected to contact 12. Each ground
line is connected to digital common in the Model 8600.

CAUTION

The voltage between IEEE common and
ground must not exceed OV or damage may
result to your instrument.

4-7. CHANGING GPIB ADDRESS

The primary address of your instrument may be pro-
grammed to any value between 0 and 30 as long as the
selected address is different from other devices addresses
in the system. This may be accomplished using a front
panel programming sequence. Note that the primary ad-
dress of the instrument must agree with the address speci-
fied in the controller’s program.

NOTE

The programmed primary addressis briefly
displayed during the power-up cycle of the
Model 8600. It is stored in the non-volatile
memory of the instrument and is retained
even when power isturned off.
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To check the present address, or to enter a new one,
proceed as follows:

1. Press the [SHIFT] push-button once then press the
[ADR] push-button. The display will be modified to dis-
play the following:

|[E Adr x
Where x may be any number from 0 to 30.
2. Use the DATA ENTRY push-buttons to select a new
GPIB primary address.

3. To store the newly selected primary address depress
[N]. The instrument will then resume normal operation.

4-8. BUSCOMMANDS

While the hardware aspect of the bus is essential, the
interface would be essentially worthless without appro-
priate commands to control the communications between
the variousinstruments on the bus. This paragraph briefly
describes the purpose of the bus commands, which are
grouped into the following three categories:

1. Uniline commands. Sent by setting the associated
bus line low.

2. Multiline commands: General bus commands which
are sent over the data lines with the ATN line low (true).
3. Device-dependent commands: Special commands
that depend on device configuration; sent over the data
lines with ATN high (false).

4-8-1. Uniline Commands

Uniline commands are sent by setting the associated bus
line to low. The ATN, IFC, and REN commands are as-
serted only by the system controller. The SRQ command
is sent by an external device. The EOI command may
be sent by either the controller or an external device de-
pending on the direction of data transfer. The following
is descriptions of each command.

REN (Remote Enable) - The remote enable command is
sent to the Model 8600 by the controller to set the in-
strument up for remote operation. Generally, this should
be done before attempting to program the instrument over
the bus. The Model 8600 will indicate that it is in the
remote mode by illuminating its front panel REM indi-

cator.
Table 4-3. |IEEE-488 Bus Command Summary
COMMAND TYPE COMMAND  STATEOF COMMENTS
ATN LINE(*)
Uniline REN X Set up for remote operation
EQI X Sent by setting EOI low
IFC X Clears Interface
ATN Low Defines data bus contents
SRQ X Controlled by external device
Multiline Univer sal LLO Low Locks out front panel controls
DCL Low Returns device to default conditions
SPE Low Enable serial polling
SPD Low Disables seria polling Addressed
SDC Low Returns unit to default condition
GTL Low Returnsto local control
GET Low Triggers device for reading
Unaddress UNL Low Removes al listeners from bus
UNT Low Removes al talkers from bus
Device- Dependent(**) High Programs Model 8020 for various modes.
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To place the Model 8600 in the remote mode, the
controller must perform the following steps:

1. Set the REN line true.
2. Address the Model 8600 to listen.

NOTE

Setting REN truewithout addressing will not
cause the REM indicator to turn on; how-
ever, once REN istrue, the REM light will
turn on the next time an address command
isreceived.

EOI (End Or Identify) - The EOl command is used to
positively identify the last byte in a multi-byte transfer
sequence. This alows variable length data words to be
transmitted easily.

I FC (Interface Clear) - The IFC command is sent to clear
the bus and set hand shake linesto aknown state. Although
device configurations differ, the IFC command usually
places instruments in the talk and listen idle states.

ATN (Attention) - The controller sends ATN while trans-
mitting addresses or multiline commands. Device-de-
pendent commands are sent withthe ATN linehigh (false).

SRQ (Service Request) - The SRQ command is asserted
by an external device when it requires service from the
controller. If more than one device is present, a serial
polling sequence, as described in paragraph 4-8-2, must
be used to determine which has requested service.

4-8-2. Universal multiline Commands

Universal commands are multiline commands that require
no addressing. All instrumentation equipped to implement
the command will do so simultaneously when the com-
mand is transmitted over the bus. As with all multiline
commands, the universal commands are sent over the
data lines with ATN set low:

LLO (Loca Lockout) - The LLO command is sent by
the controller to remove the Model 8600 from the local
operating mode. Oncetheunit receivesthe LL O command,
all its front panel controls (except Power) will be inop-
erative.

NOTE

The REN bus line must be true before the
instrument will respond to an LLO com-
mand.

To lock out the front panel controls of the Model
8600, the controller must perform the following steps:

1. Set ATN true.
2. Send the LLO command to the instrument.

DCL (Device Clear) - The DCL command may be used
to clear the Model 8600, setting it to a known state. Note
that all devices on the bus equipped to respond to a DCL
will do so simultaneously. When the Model 8600 receives
a DCL command, it will return to the default conditions
listed in Table 4-4. Factory pre-selected parameters are
listed in Table 3-1.

To send aDCL command the controller must perform
the following steps:

1. Set ATN true.
2. Place the DCL command on the bus.

SPE (Seria Poll Enable) - The serial polling sequence
is used to obtain the Model 8600 status byte. Usualy,
the serial polling sequence is used to determine which
of several devices has requested service over the SRQ
line. However, the serial polling sequence may be used
a any time to obtain the status byte from the Model
8600. For more information on status byte format, refer
to paragraph 4-9-20. The seria polling sequence is con-
ducted as follows:

1. The controller sets the ATN line true.

2. The SPE (Serial Poll Enable) command is placed on
the bus by the controller.

3. The Model 8600 is addressed to talk.

4. The controller sets ATN false.

5. The Model 8600 then places its status byte on the bus
to be read by the controller.

6. The controller then sets the ATN line low and places
SPD (Serial Poll Disable) onthebustoendthe  se-

rial polling sequence.

Steps 3 trough 5 may be repeated for other instruments
on the bus by using the correct talk address for each
instrument. ATN must be true when the talk address is
transmitted and false when the status byte is read.
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Table 4-4. Default Conditions. (Status After SDC or DCL)

MODE DEFAULT STATUS
Display/Program CHA Display/Program Channel A parameters
Display Parameter VPER Display period parameter
Trigger Mode M1 Normal - continuous mode
Triggering Edge T1 Positive edge

Output o1 Single pulse delay off
Output Mode Co Complement off

Stand-By DO Output disable off

Duty Cycle Mode SMO Fixed duty cycle off

Edge Mode w1 Fast fixed edge

Auxiliary Level TTL TTL at auxiliary out
Interrogate Parameter IPER Read-back period

Reading Format X1 Prefix on

Terminator Z0 CR,LF with EQI

SRQ Mask SRO SRQ off. no mask

GTL command, the controller must perform the following

SPD (Seria Poll Disable) - The SPD command is sent sequence:
by the controller to remove al instrumentation on the
bus from the seria poll mode. 1. Set ATN true.
2. Address the Model 8600 to listen.
4-8-3. Addressed Commands 3. Place the GTL command on the bus.
Addressed commands are multiline commands that must NOTE
be preceded by alisten command derived from thedevice's
primary address before the instrument will respond. Only The GTL command does not remove the
the addressed device will respond to each of these com- local lockout state. With the local lockout
mands: condition previously set, the GTL command
will enablefront panel control operation un-
SDC (Selective Device Clear) - The SDC command per- til the next time alistener address command
forms essentially the same function as the DCL command isreceived. This placesthe Model 8600 in
except that only the addressed device will respond. This the local lockout state again.
command is useful for clearing only a selected instrument
instead of all devices simultaneously. Model 8600 will GET (Group Execute Trigger) - The GET command is
return to the default conditions listed in Tables 3-1 and used to trigger or arm devices to perform a specific task
4-4 when responding to an SDC command. depends on device configuration. Although GET is con-
sidered to be an addressed command, many devices re-
To transmit the SDC command, the controller must spond to GET without being addressed. Using the GET
perform the following steps: command is only one of several methods that can be
used to initiate a trigger. More detailed information on
1. Set ATN true. triggering can be found in Section 3 of this manual.
2. Address the Model 8600 to listen.
3. Place the SDC command on the data bus. To send GET command over the bus, the controller

must perform the following sequence:
GTL (Go To Local) - The GTL command is used to

remove theinstrument from the remote mode of operation. 1. Set ATN true.
Also, front panel control operation will usually berestored 2. Address the Model 8600 to listen.
if the LLO command was previously sent. To send the 3. Place the GET command on the data bus.
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GET can also be sent without addressing by omitting
step 2.

4-8-4. Unaddr ess Command

The two unaddress commands are used by the controller
to simultaneously remove al talkers and listeners from
the bus. ATN is low when these multiline commands
are asserted.

UNL (Unlisten) - All listeners are removed from the bus
at once when the UNL commands is placed on the bus.

UNT (Untak) - The controller sends the UNT command
to clear the bus of any talkers.

4-8-5. Device-Dependent Commands

The meaning of the device-dependent commands is de-
termined by instrument configuration. Generally, these
commands are sent as one or more ASCII characters that
tell the deviceto perform aspecific function. For example,
M2 is sent to the Model 8600 to place the instrument in
the trigger mode. The |IEEE-488 bus treats device-de-
pendent commands as data in providing that ATN is high
(false) when the commands are transmitted.

4-9. DEVICE-DEPENDENT COMMAND

PROGRAMMING

|IEEE-488 device-dependent commands are sent to the
Model 8600 to control various operating conditions such
as display modify, trigger mode, output and parameter
insertion. Each command is made up of an ASCII apha
character followed by one or more numbers designating
specific parameters. For example the output waveform
is programmed by sending an ASCII “O” followed by a
number representing the output. The |IEEE bus treats
device-dependent commands as data in that ATN is high
when the commands are transmitted.

A number of commands may be grouped together
in one string. Each command must be separated from
the preceding command by a comma “,” character (2C
HEX). The Model 8600 will ignore al non-printable AS-
Cll characters (00 HEX through 20 HEX) except the
“CR” (carriage return). A command string is terminated
by an ASCII “CR” (carriage return) character (OD HEX)
or auniline command “EOI” (end or identify) which tells
the instrument to execute the command string. recognized
as end of command string.

Programming Example:
CHA ,PER10US,WID50NS,HIL2V,LOLOV

A CR or an EOI at the end of the string will set
Model 8600 channel A parameters to have an output pulse
with a period of 10 S, pulse width of 50 nS and an
amplitude level from 0 to 2 V into 50 ohms. All other
parameters remain unchanged from their previously pro-
grammed value. Note that this example does not relate
toaparticular controller. Other softwareroutinecommands
are required for the Model 8600 to recognize this string
as a device dependent command. These routines vary
with each controller and should be studied separately.
Other general aspects of programming the Model 8600
were discussed in paragraph 4-8.

If anillegal command or command parameter is present
within a command string, the instrument will:

1. Ignore the entire string.

2. Display appropriate front panel error message.
3. Set certain bits in its status byte.

4. Generate an SRQ if programmed to do so.

These programming aspects are covered in the fol-
lowing.
NOTE

Before performing aprogramming example,
it isrecommended that the instrument be set
toitsdefault valuesby sending IFC and SDC
over the bus.

In order to send a device-dependent command, the
controller must perform the following segquence:

1. Set ATN true.

2. Address the Model 8600 to listen.

3. Set ATN fase

4. Send the command string over the data bus one byte
at atime.

NOTE

REN must be true when attempting to pro-
gram the Model 8600.

Commands that effect the Model 8600 are listed in
Table 4-5.
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Table 4-5. Device-Dependent Command Summary

MODE

Display/Program

Display Parameter

Trigger Mode

Output

Output Mode

Duty Cycle Mode

Auxiliary Level

Set-ups

COMMAND

CHA
CHB

VPER
VHIL
VLOL
VWID
VDEL
VDTY
VBUR
VRPT
VTLV
VFRQ
VPRD
VPLS

M1
M2
M3
M4
T1
T2
T3

o1
o2
(OX]

Co
C1
DO
D1

SMO
SM1

TTL
ECL

STOnn
RCLnn

DESCRIPTION

Channel A parameters
Channel B parameters

Display period
Display high level
Display low level
Display pulse width
Display delay time
Display duty cycle
Display burst number
Display trig period
Display trigger level
Display ext frequency
Display ext period
Display ext pulse wid

Normal

Triggered Mode

Gated Mode

Burst Mode

EXT trig positive edge
EXT trig negative edge
Internal trig stimuli

Single pulse delay off
Double pulse delay on
Single pulse delay on

Complement off
Complement on
Output disable off
Output disable on

Fixed duty cycle off
Fixed duty cycle on

TTL at auxiliary out
ECL at auxiliary out

(A)
(B)

(PER)
(H.LVL)
(L.LVL)
(P.WID)
(DELAY)
(DTY)
(BRST)
(T.PER)
(T.LVL)
(FREQ)
(PERIOD)
(PLSWID)

(TRIGRD)
(GATED)
(BURST)
(EXT /)
(EXT \)
(INT)

(SINGLE)
(DOUBLE)
(DELAYED)

()

()
(ST BY off)

(ST BY on)

(FIX DTY off)
(FIX DTY on)

(TTL)
(ECL)

Store front panel set-up at nn location.
Recall set-up from nn location. nn = 00 to 30
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Table 4-5. Device-Dependent Command Summary (continued)

MODE COMMAND

Parameter Programming PER
HIL
LOL
WID
DEL
DTY
BUR
RPT
TLV

Interrogate Parameter IPER
IHIL
ILOL
IWID
IDEL
IDTY
IBUR
IRPT
ITLV
IFRQ
IPRD
IPLS
IERR
ISTA
ISTB

Reading Format X0
X1

Terminator Z0
Z1
Z2
Z3
Z4
Z5
Z6
Z7
Z8
Z9

SRQ Mask SRO
SR1
SR2
SR4

DESCRIPTION

Set period.

Set high level.

Set low level.

Set pulse width.

Set delay.

Set duty cycle.

Set burst number. Delimiter=#
Set int trig period.

Set trigger level

Read-back period Prefix: PER
Read-back high level
Read-back low level
Read-back pulse width
Read-back delay time
Read-back duty cycle
Read-back burst number
Read-back trig period
Read-back trigger level
Read-back ext frequency
Read-back ext period
Read-back ext pulse wid
Read-back error status
Read-back machine status A
Read-back machine status B

Prefix off

Prefix on

CR,LF with EOI
CR.LF without EOI
LF,CR with EOI
LF,CR without EOI
CR with EOI
CR without EOI
LF with EOI
LF without EOI

No terminator  with EOI
No terminator  without EOI

SRQ off. no mask
SRQ on reading done
SRQ on pulse error
SRQ on error

(*) String length changes to (Prefix) 14 characters (terminator)

Delimiter=NS,USMS,S
Delimiter=MV,V
Delimiter=MV,V
Delimiter=NS,USMS,S
Delimiter=NS,USMS,S
Delimiter=%

Delimiter=US,MS,S
Delimiter=MV,V

Prefix: HIL

Prefix: LOL
Prefix: WID
Prefix: DEL
Prefix: DTY
Prefix: BUR
Prefix: RPT
Prefix: TLV
Prefix: FRQ
Prefix: PRD
Prefix: PLS
Prefix: ERR
Prefix: STA
Prefix: STB
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4-9-1. Display/Program (CHA, CHB) tinuous mode or with an internal stimulant. Program the

The display/program command selects the channel to be
programmed. One of these commands should be sent
once at the beginning of the string. If channel B is not
installed and CHB was sent through the bus the instrument
will respond with an error message. The function may
be programmed by sending one of the following com-
mands:

CHA = Program parameters which are associated with
channel A

CHB = Program parameters which are associated with
channel B

4-9-2. Display Parameter (Vxxx)

The display parameter command controls what the Model
8600 places on the display. There are nine parameters
which are associated with the display parameter command
and 3 commands which select the type of measurement
made by the built-in counter. The machine status string
(ISTT) contains a display parameter status, designated
by the letter V. This status include a code of two ASCI|
characterswhich definethe displayed parameter. Thiscode
may range from 01 to 12. (e.g code 04 corresponds to
VWID in the following list). The display may be pro-
grammed using the following commands:

. VPER = Display the period

. VHIL = Display the high level

. VLOL = Display the low level
VWID = Display the pulse width
VDEL = Display the delay time
VDTY = Display the duty cycle

. VBUR = Display the burst humber
. VRPT = Display the trig period

. VTLV = Display the trigger level

©ONOUNWNE

Thedisplay may be programmed to show counter read-
ings using the following commands:

10. VFRQ = Display the external frequency
11. VPRD = Display the external period
12. VPLS = Display the external pulse width

4-9-3. Trigger Mode (M, T, TRG)

The trigger mode command gives the user control over
the operating mode of the Model 8600. There are anumber
of acceptable external sources to stimulate the pulse gen-
erator. The instrument may also be set to operate in con-

Page 4-12

Model 8600 to one of the trigger modes by sending one
of the following commands:

M1 = Normal continuous mode
M2 = Triggered mode

M3 = Gated mode

M4 = Burst mode

The Model 8600 may be programmed to accept either
an external stimulant or an internal stimulant by sending
one of the following commands:

T1 = External trigger stimulant, trigger on positive
edge

T2 = External trigger stimulant, trigger on positive
edge

T3 = Interna trigger stimulant, T.PER controls rate

TRG = Trigger on GPIB command

4-9-4. Output (O)

The output command gives the user control over the delay
a the output and the auxiliary connectors. The output
delay may be programmed by sending one of the following
commands:

Ol = Single pulse - delay off
02 = Double pulse - delay on
O3 = Single pulse - delay on

4-9-4-1. Output Mode (C, D)

The output mode command gives the user control over
the condition of the pulse wave form at the output con-
nectors. Main outputs may be enabled or disabled and
set to normal or complement mode by sending one of
the following commands:

CO0 = Complement off
C1 = Complement on
DO = Output disable off
D1 = Output disable on

4-9-5. Duty Cycle Mode (SM)

Duty cycle mode command gives the user control over
the pulse width of the Model 8600. Pulse width may be
selected by the operator or left to be automaticaly set,
using the fixed duty cycle mode, by the instrument. The
pulse generator may be programmed to turn this mode
on or off using the following commands:
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SMO = Fixed duty cycle mode off
SM1 = Fixed duty cycle mode on

4-9-6. Auxiliary Level (TTL, ECL)

The auxiliary level command gives the user control over
the voltage level which will be present at the auxiliary
outputs. The auxiliary voltage level may be programmed
by sending one of the following commands:

TTL = TTL level at the auxiliary outputs
ECL = ECL level at the auxiliary outputs

4-9-7. Set-Ups(STO, RCL)

The set-ups command gives the user control over the
storage facilities of the Model 8600. The generator may
store complete front panel set-upsin 31 different memory
locations. These set-ups may then be recalled to the front
panel using a simple bus command:

STOnn = Store front panel set-up at nn location
RCLnn = Recall front panel set-up from nn location

nn may range from 00 to 30. IFC, DCL or SDC has no
effect on the stored set-ups.

4-9-8. Parameter Programming

The parameter programming command sets the Model
8600 to the various levels which are required for the unit
under test. There are nine different parameters which may
be modified using this command:

PER = Set the period rate

HIL = Set the high level voltage

LOL = Set the low level voltage

WID = Set the pulse width

DEL = Set the delay time

DTY = Set the fixed duty cycle

BUR = Set the burst count

RPT = Set the period of the internal trigger genertor
TLV = Set the trigger level threshold

The programming limits for each of the above pa-
rameters are listed in Table 3-2.

After DCL or SDC, the instrument will return to its
factory defaults. Factory defaults are listed in Tables 3-1
and 4-4.

4-9-9. SRQ Mode (SR) and Serial Poll Status Byte

Format

The SRQ command controls which of a number of con-
ditions within the Model 8600 will cause the instrument
to request service from the controller. The service request
is generated by the SRQ line command. Once the SRQ
is generated, the Model 8600 status byte can be checked,
via serial polling, to determine if it was the Model 8600
that requested service. Other bits in the status byte could
also be set depending on certain data or error conditions.
The Model 8600 can be programmed to generate SRQ
under one of the following conditions.

1. If a counter reading cycle has been completed.
2. If ageneral programming error condition has occurred.
3. If a pulse error condition has occurred.

SRQ Mask - In order to facilitate SRQ programming,
the Model 8600 uses an internal mask to generate the
SRQ. When a particular mask bit is set, the Model 8600
will send an SRQ when those conditions occur. Bits
within the mask can be controlled by sending the ASCII
letters “SR” followed by a decima number to set the
appropriate bits. Table 4-6 lists the commands to set the
various mask bits, while Table 4-7 lists al lega SRQ
Mask commands.

NOTE

Thereare 8 legal SRQ mask commands that
are possible with the Model 8600. Table 4-7
lists all combinations. e.g selecting SR5,
Model 8600 will request service when one
of reading done or programming error oc-
curs.

Status Byte Format: - The status byte contains infor-
mation relating to data and error conditions within the
instrument. Table 4-4 lists the meaning of the various
bits. The status byte is obtained by using the SPE, SPD
polling sequence.

Thevarious bitsin the status byte are described below:

1. Reading done - Set after completion of a measurement
cycleinoneof VFRQ, VPRD or VPLSmodes. Thereading
done bit is cleared after Model 8600 was addressed to
talk in one of IFRQ, IPRD or IPLS modes respectively
or when a non-counter parameter was selected to be dis-

played.

Page 4-13



| EEE-488 Operation

Model 8600

Table 4-6. SRQ Mask Commands

Command Sets Bit Number
SR1 BO (LSB)

SR2 B1

SR4 B2

Condition to Generate SRQ

Reading done
Pulse set-up error
Genera programming error

Table 4-7. SRQ Mask Legal Commands

Bit B2 B1 BO (L SB)
Programming Pulse Reading

Command Error Error Done

SRO NO NO NO

SR1 NO NO YES

SR2 NO YES NO

SR3 NO YES YES

SR4 YES NO NO

SR5 YES NO YES

SR6 YES YES NO

SR7 YES YES YES

2. Pulse Error - Set if an inter-parameter error has been
detected. This bit is cleared when the error is removed
from the front panel set-up.

3. Programming Error - Set if an illegal command or
an illegal parameter has been received. This bit is cleared
by reading the error status string (IERR).

4. Rgs - Model 8600 will set this bit if one or more
conditions for service request occur, and the SRQ mask,
for at least one of these service request conditions is
enabled. This bit is cleared by reading the Status Byte
using the SPE, SPD polling segquence.

NOTES

1. Once the Model 8600 has generated an

Table 4-8. Status Byte Interpretation

SRQ, its status byte should be read to clear
the SRQ line. Otherwise the instrument will
continuously assert the SRQ line.

2. The Model 8600 may be programmed to
generatean SRQ for morethan onecondition
simultaneously. For example, to set SRQ
mask bitsfor an SRQ if aprogramming error
and pulse error occurs, the following com-
mand would besent: SR6. All possiblemask
combinations are listed in Table 4-7.

3. If theinstrument is programmed to gener-
ate an SRQ when reading is done, it will
generate the SRQ only once when the read-
ing is complete; the SRQ may be cleared by
reading the status byte. The reading done bit
in the status byte may then be cleared by
requesting another reading from the instru-
ment.

4-10. READING FROM MODEL 8600

The Reading sequence is used to obtain from Model 8600,
various information strings such as parameter set-ups,
measurement, machine status or error status. Each infor-
mation string is made up of ASCII alphaand alphanumeric
characters. For more details on the information strings
format refer to paragraph 4-10-1.

The reading sequence is conducted as follows:
1. The controller sets the ATN line true.
2. The Model 8600 is addressed to talk.
3. The controller sets ATN false.

Bit Number B7(MSB) B6 B5 B4 B3 B2 B1 BO (L SB)

Interpretation
0 rqs 0 0O O

Programming  Pulse Reading
Error ErrorDone
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4. The instrument sends the information string over the
bus one byte at a time.

5. The controller recognizes that string is terminated.

6. The controller sets the ATN line true.

7. The UNT (untalk) command is placed on the bus by
the controller.

NOTE

Most controllers use the CR (Carriage Re-
turn) or LF (Line Feed) character to termi-
nate their input sequences, but other tech-
niques may be used as well to recognize the
end of input sequence (for example the EQI
lineislow on the bus during the transfer of
the last byte).

4-10-1. Interrogate Parameter commands (1)

The Interrogate Parameter commands allow access to in-
formation concerning present parameters or special status
of the instrument. When the interrogate parameter com-
mand is given, the Model 8600 will update a specia
buffer with the interrogated parameter for the displayed
channel. The next time that the generator is addressed
to talk, it will transmit this string to the controller. For
example to interrogate the pulse width for Channel B the
following string should be sent to the Model 8600:
CHB,IWID

The Model 8600 interrogate parameter commands in-
clude:

IPER = Interrogate period parameter
IHIL = Interrogate high level parameter
ILOL = Interrogate low level parameter

IWID = Interrogate pulse width parameter
IDEL = Interrogate delay time parameter
IDTY = Interrogate duty cycle parameter

IBUR = Interrogate burst number parameter
IRPT = Interrogate internal trigger period parameter
ITLV = Interrogate trigger level parameter

IFRQ = Interrogate external frequency
IPRD = Interrogate external period
IPLS = Interrogate external pulse width

IERR = Interrogate error status
ISTA = Interrogate machine status - channel A
ISTB = Interrogate machine status - channel B
Table 4-9 shows the general data string format for
each of the first fifteen commands. Default values are

shown. These defaults are generated after an SDC or DCL
commands.

Table 4-10 shows the interpretation for the error status
(IERR). Table4-11 showsthe machine statusstrings (ISTA
and ISTB)

NOTE

The error status data strings (IERR) and the
machine status data strings (ISTA/ISTB)
have fixed length of 15 ASCII without the
prefix and terminator. Counter data has a
fixed length of 11 ASCII characters without
the prefix and terminator. For all other data
stringsthelength of thedatastringis7 ASCI|

characterswithout the prefix and terminator.
If the data string is sent with a prefix, three
additional ASCI| charactersareincluded (re-
fer to paragraph 4-10-3). If thedatastring is
sent with one or two terminators, the length
of the data string increases by one or two
characters respectively.

NOTES

1. To ensure that the correct status is re-
ceived, the status string should be read im-
mediately after sending the command, to
avoid having anincorrect status transmitted.

2. The status string should not be confused
with the status byte. The status string con-
tains a string of bytes pertaining to the vari-
ous operating modes of the instrument. The
status byte is a single byte that is read with
the SPE, SPD command sequence and con-
tains information on RSQ status.

3. Errors1through5and 11through 15are
described in paragraph 3-16.

4. LI error isdescribed in paragraph 4-11-
1

4-10-2. Terminator (Z)

To alow a wide variety of controllers to be used, the
terminator can be changed by sending an appropriate com-
mand over the bus. The default value is the commonly
used carriage return, line feed (CR LF) sequence (mode
Z0). The terminator sequence will assume this default
value after receiving a DCL or SDC.
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Table 4-9. Data String Format

Command Data String Format (*) Description Dimensions
IPER PER1.000US(term) For period string NS,USMS,S
IHIL HIL 1.00 V(term) For high level string MV.,V

ILOL LOL-1.00 V(term) For low level string MV.,V

IWID WID 200US(term) For pulse width string NS,USMS,S
IDEL DEL 300US(term) For delay string NS,USMS,S
IDTY DTY 50 %(term) For duty cycle string %

IBUR BUR 2 #(term) For burst number string #

IRPT RPT 1 S(term) For trig period string USMS,S
ITLV TLV 1.6 V(term) For trig level string MV.,V

IFRQ FRQ1.234567MHZ(term) For ext frequency string MHZ,KHZ,HZ
IPRD PRD1.234567 US(term)For ext period string NS,USMS,S
IPLS PLS1.234567 US(term) For ext pulse width string NS,USMS,S
IERR ERR000000000000000(term) For error status string

ISTA STA010111100010100(term) For machine status string CH A

ISTB STB100111100010100(term) For machine status string CH B

(*) CR LFisnormal terminator. The terminator may be changed (see paragraph 4-10-2). The prefixes arelisted in
Table 4-9.

(xx) depends on the installed options

The EOI line on the bus is usually set low by the Z5 = CR without EOI
device during the last byte of its data transfer sequence. Z6 = LF with EOI
In this way, the last byte is properly identified, allowing Z7 = LF without EOI
variable length data words to be transmitted. The Model Z8 = No terminator with EOI
8600 will normally send EOI during the last byte of its Z9 = No terminator without EOI
data string or status word. The terminator and the EOI
response from the Model 8600 may be sent with one NOTES

of the following commands:
1. Most controllers use the CR or LF char-

Z0 = CR,LF with EOI acter to terminate their input sequence. Us-
Z1 = CR,LF without EOI ingtheNO TERMINATOR mode(Z8or Z9)
Z2 = LF,CR with EQI may cause the controller to hang up unless
Z3 = LF,CR without EOI special programming is used.

Z4 = CR with EOI

Table 4-10. Error Status Word Interpretation (IERR) Following SDC or DCL

CHANNEL A CHANNEL B
ER ER ER ER ER ER ER ER ER ER ILI
1 2 3 4 5 11 12 13 14 15

(ERR O 0 0O 0 0O O 0 O O O O 0000(CRLF)
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2. Some controllers may require that EOI be
present at the end of the string.

4-10-3. Prefix (X)

The prefix from the data string may be suppressed using
this command. When the prefix is suppressed the output
data string is three byte shorter. X command parameters
include:

X0 = Send data string without prefix
X1 = Send data string with prefix

4-11. FRONT PANEL ERROR MESSAGES

The process of programming the Model 8600 involves

the proper use of syntax. Syntax is defined as the orderly

or systematic arrangement of programming commands

or languages. The Model 8600 must receive valid com-

mands with proper syntax or it will:

1. Ignore the entire commands string in which the in
valid command appears.

2. Set appropriate bits in the status byte and error word.
3. Generate an SRQ if programmed to do so.
4. Display an appropriate front panel message.

4-11-1. lllegal Instruction (ILI) Error

An Illegal Instruction error results when the Model 8600
receives an invalid command such as AO or an invalid
parameter like PER20PS. These commands are invalid
because no such letter or parameter exist in theinstruments
programming language. When the generator receives such
a command it will respond with a front panel message
as follows:

ILL INS

In parallel, the ILI bit in the error status string and
the B2 bit in the series poll byte will be set to 1; on
the condition that the appropriate SRQ was programmed.
This bit will be cleared only after the error status string
(IERR) has been read.

Table 4-11. Machine Status String Interpretation (ISTA / 1STB) Following SDC or DCL

OPT1 CHA VM T
(STA) 0 1 001 1 1

OPT1 CHB v
(STB) 1 0 01 1

— <

T
1

o O

o O

C D SM TTLECL X Z SR (term)
0 0O 1 0 1 0 OCRLF
C D SM TTLECL X Z SR (term)

0 0O 1 0 1 0 OCRLF
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SECTION 5

MAINTENANCE AND PERFORMANCE TESTS

5-1. INTRODUCTION

Thissectionprovidesmaintenance, serviceinformation,and
performancetestsfor theM odel 8600, the Channel B output
amplifier (option 1), and the universal counter option. Fuse
replacement procedure, linevoltagesel ectionandoptionsin-
stallation procedureareal soincluded.

WARNING

The procedures described in this section are
for use only by qualified service personnel.
Do not perform these procedures unless
qualifiedtodo so. Many of thestepscovered
in this section may expose the individual to
potentially lethal voltages that could result
in personal injury or death if normal safety
precautinos are not observed.

.LINE VOLTAGE SELECTION

TheModel 8600 may beoperated fromeither 115V or 230V
nominal 50-60Hzpower sources. A special transformer may
beinstalledfor 100V and 200V ranges. Theinstrument was
shippedfromthefactory setforanoperatingvoltageof 230V.
Tochangethelinevoltage, proceed asfollows:

WARNING
Disconnect Model 8600 from power cord
andall other sourcesbeforechangingtheline
voltage setting.

1.Usingaflat-bladescrewdriver, placethelinevoltagesel ec-
tion switchinthedesired position. Thevoltagesaremarked
ontheselectionswitch.
2.Install apower linefuseconsi stent withtheoperatingvolt-
age. Seeparagraph5-3.

CAUTION
Correct fuse type must be used to maintain
proper instrument protection.

5-3. FUSE REPLACEMENT

TheM odel 8600 hasalinefuseto protecttheinstrumentfrom
excessive current. Thisfuse may be replaced by using the
proceduredescribedinthefollowing:

WARNING
Disconnect the instrument from the power
lineand from other equipment beforereplac-
ing the fuse.

1. Placetheend of aflat-bladescrewdriver intotheslotinthe
LINE FUSE holder ontherear panel. Pushinand rotatethe
fuse carrier one quarter turn counterclockwise. Releasethe
pressureonthehol deranditsinternal springwill pushthefuse
andthecarrier out of theholder.

2. Removethefuseand replaceit with theproper typeusing
Table5-1asaguide.

CAUTION
Do not use a fuse with arating higher than
specified or instrument damage may accure.
If the instrument persistently blows fuses, a
problem may exist within the instrument. |If
so, the problem must be rectified before
continuing operation.

5-4. CHANNEL B - OUTPUT AMPLIFIER OPTION,

FIELD INSTALLTION (option 1)

The Channel B output amplifier option addsanother output
channel totheM odel 8600. Thisoutputisfully synchronized
tothemain output - Channel A. Period andtriggeringmodes
are common. All other parameters are independently set.

Table5-1. LineFuseSelection

POWERLINE VOLTAGE FUSETYPE
90 -125v 0.63A,250V  5x20mm
195- 250V 0.315A, 250V, 5x20mm
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SimilartoChannel A, Channel B optional soincludesanaux-
iliary output which may be programmed to output a fixed
level. Auxiliary voltagelevel issel ectablebetween ECL and
TTL.

If purchased withthe M odel 8600, theoptionwill befactory
installed; however theinstrument may beeasily upgradedin
thefieldbyinstallingtheoptionasdescribedinthefollowing.
Softwaremodificationisnot required. TheModel 8600 will
automatically sense the impression of the installed option
andwill adjust thesoftwareroutinesaccordingly.

Option1comprises2boards; designatedasPulseWidth/De-
lay and Output Amplifier B and two coax cableswith quick
disconnect plugs. Model 8600 provides two empty slots
whichareleft for theassembly of Channel B.

5-4-1. Option 1 Installation Procedure

1. Remove the top and bottom covers of the instrument as
describedinthedisassembly instructionsin paragraph 5-6.

WARNING
Disconnect the line cord and test |eads from
the instrument before removing the top
cover.

2. | detify the empty slot for the pulse width/delay board as
showninFigure5-1. Theinformationisprinted onthemain
board. Also observe that the plug in connectors, when
pluggedtothecorrect slot, fit exactly tothe plugged board.
3. Slide the pulse width/delay board along the card guide.
Make surethat the connectors mate exactly. Pressdown the
plug-inboardfirmly untilitlocksintoplaceandthemetal ears
restonthetoprail of thecage. Securetheboardtotherail using
theprovided screws. 4. Usethesameprocedureasdescribed
beforeto plugintheoutput amplifier board.

CAUTION

Make sure that the option is plugged cor-

rectly tothemain connector that is, when the

option board is secured into place, no pin on

the main board should by |eft free.
4. Solder theloose end of the shielded wire, from the pulse
width/delay board to the front panel connector which is
marked AUX OUT B. Solder theinner wiretothecenter and
theoutsideshieldtothegroundlug.
5. Solder theloose end of the shielded wire, from the output
amplifier B to the front panel connector which is marked
OUTPUT B. Solder theinner wireto the center and theout-
sideshieldtothegroundlug.
6. Replacethebottom andtop covers.

Figure5-1. Channel B OptionFieldInstallation
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5-5.

5-6.

7. Turn power on and observethe power up procedure. If no
other optionisinstalled theinstrument will display thefol-
lowing:

8600-1

Thisreading indicates that the instrument accepted the in-
stalledoptionandwill nowallow modificationof parameters
whichareassociated with Channel B.

DIASSEMBLY INSTRUCTIONS

If itisnecessary to troubleshoot theinstrument or replacea
component, usethefollowing disassembly proceduretore-
movethetopand bottom covers:

1. Removethetwo screwsthat securethetop cover totherear
panel.

2. Grasp thetop cover at therear and carefully lift it off the
instrument. When the tabs at the front of the cover clear the
front panel, thecover may bepulled completely clear.
3.Removetheeight screwsthat securethebottomcovertothe
internal cageassembly.

4. Grasp the bottom cover and carefully lift it of theinstru-
ment.

5. When replacing the top and bottom covers, reverse the
aboveprocedure; besurethatthetopcovertabsfitsnuglyinto
front panel recessesbeforecompletely installing thecover.

SPECIAL HANDLING OF STATIC SENSITIVE
DEVICES

MOS devices are designed to operate at avery high imped-
ance levels for low power consumption. As a result, any
normnal static chargethat buildsup onyour personor cloth-
ing may besufficient to destroy thesedevicesif they are not
handled properly. When handling such devices, useprecau-
tionswhicharedescribedinthefollowingtoavoiddamaging
them.

1. TheMOSICsshould betransported and handled only in
containers specially designed to prevent static build-up.
Typically,thesepartswill bereceivedinstati c-protectedcon-
tainersof plasticorfoam. K eepthesedevicesintheirorigina
containersuntil ready for installation.
2.Removethedevicesfromtheprotectivecontainersonly at
aproperly groundedwork station. Alsogroundyourself with
asuitablewrist strap.

3.Removethedevicesonly by thebody; donottouchthepins.

4. Any printed circuit board into which the deviceisto be
inserted must al so begrounded to thebenchor table. 5. Use
only anti-statictypesolder sucker.

5-7.

5-8.

5-9.

6. Useonly grounded solderingirons.

7. Oncethedeviceisinstalled onthe PC board, thedeviceis
normally adequately protected, and normal handling
resume,

CLEANING

Model 8600 should be cleaned as often as operating condi-
tionrequire. Thoroughly cleantheinsideand the outside of
theinstrument. Remove dust from inaccessible areaswith
low pressurecompressedair or vacuumcleaner. Useal cohol
appliedwithacleaningbrushtoremoveaccumulationof dirt
or greasefrom connector contactsand componentterminals.

Cleantheexterior of theinstrument and thefront panel with
amilddetergentmixedwithwater, applyingthesol utionwith
asoft, lint-freecloth.

REPAIR AND REPLACEMENT

Repair and replacement of electrical and mechanical parts
must be accomplished with great care and caution. Printed
circuit boards can become warped, cracked or burnt from
exessiveheat or mechnical stress. Thefollowingrepairtech-
niquesaresuggestedto avoidinadverant destruction or deg-
radation of partsand assembilies.

Useordinary 60/40 solder and 35 to 40 watt pencil type sol -
deringirononthecircuitboard. Thetip of theironshouldbe
clean and properly tinned for best heat transfer to the solder
joint. A higher wattage solderingiron may separatethecir-
cuitfromthebasematerial . K eepthesol deringironincontact
withthePCboardforaminimumtimetoavoid damagetothe
componentsor printed conductors.

Todesolder componentsuseacommercial “ solder sipper”,
or better, solderremovingSOLDER-WICK, size3. Always
replace acomponent with itsexact duplicate as specifiedin
thepartslist.

PERFORMANCE CHECKS

Thefollowing performance checks verify proper operation
of theinstrument, and should normally beused:

a) As part of incoming inspection of instrument specifica-
tions,

b) Aspart of troubleshooting procedure;

c) After any repair or adjustment, before returning instru-
menttoregular service.
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Table5-2. Required Test Equipment.

Specifications Use (*)
1 Hz - 225 MHz 1PPM PA,
.1V- 100V dc, 0.05%, AC rms PA,
05S-50nS0.1% PA,
80 KHz-1040 MHz P.A
350 MHz bandwidth PA,
100 Hz - 1 MHz PA
50 ohm, 2W, 1% PA
10 MHz +/-10 E-12 P.A

Instrument Recommended
M odel

Counter Tabor 6020-1

DMM Tabor 4121

Pulse Generator Tabor 8201

Synthesizer Marconi 2019

Oscilloscope Tek 2465A

Distortion analyser K-H 6900

50 ohm feedthrough

Termination Tek 011-0049-01

10 MHz Standard Oscillatec

(*) P=PerformanceTest, A= Adjustments

5-9-1. Environmental Conditions

Tests should be performed under |abortory conditions hav-
ing an ambient temperature of 25 +/-5 deg C and arelative
humidity of lessthan 80 %. If theinstrument has been sub-
jected to conditions outside these ranges, allow at least one
additional hour for theinstrument to stabilize before begin-
ning theadjustment procedure.

5-9-2. Warm-Up Period

Most equipment issubject to at least asmall amount of drift
when it isfirst turned on. To ensure accuracy, turn on the
power totheModel 8600 and allow it towarm-upfor at least
30 minutes before beginning the performance tests proce-
dure.

5-9-3. Recommended Test Equipment

Recommended test equi pment for troubleshooting, calibra-
tionand performancecheckingislistedintable5-2. Testin-
struments other than those listed may be used only if their
specificationsequal or exceed therequired minimal charac-
terigtics.

5-10. PERFORMANCE CHECK S PROCEDURE

M odel 8600 hasaspecial functionwhich down-loadsthere-
quired front panel set-ups for the various performance
checks. Tousethisfunctiondepressthe[ SHIFT] push-button
and then [5]. No readout indication will follow. The non-
volatile memory is now loaded with front panel set-ups
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which cannow beusedfor performancechecks. Thefollow-
ing set-ups and performance checks are identical for both
channelsA andB.

Inthefollowing, eachprocedureisassociatedwithonemem-
ory location. Recalling a set-up will automatically update
front panel parametersfor therequired test. No other set-up
informationwill begiven. Torecall aparti cul ar set-up, usethe
procedurewhichisgivenin Section 3-9-2 or 3-9-2-1 of this
maual.

WARNING
The memory down-load function will over-
rideany previousfront panel set-ups. Before
using thisfunction be absolutely certain that
information which is stored in the non-vola-
tile memory is no longer required.

5-10-1. Period Accuracy Check

Equipment: Universal counter/timer (6020-1)

1. Connect the Channel A output connector to the counter
input.

2. Set counter to period averaged measurementsand 4 digits
resolution and verify that counter reading is within the re-
quiredresultsasfollows:
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MEASURED RECALL REQUIRED

PERIOD SET-UP COUNTER READING
10.0nS 00 10.0 NS +/-.40 nS
12.0nS 01 12.0nS +/-.44 nS
14.0nS 02 14.0 nS+/-.48 nS
16.0nS 03 16.0 nS +/-.52 nS
18.0nS 04 18.0 nS +/-.56 nS
20.0nS 05 20.0 nS +/-.60 nS
177.7nS 06 177.7 nS+/-3.5nS
1.777 uS 07 1.777 uS+/-35nS
17.77 uS 08 17.77 uS +/-.35 uS
177.7uS 09 177.7 uS+/-3.5uS

1777 mS 10
17.77 mS 11
177.7 mS 12

1.777 mS +/-35 uS
17.77 mS+/-.35mS
177.7 mS+/-3.5mS

0.900 S 13 1.900 S+/-18 mS
1999 S 14 1.999 S+/-40 mS
199.9 nS 15 199.9 nS +/-.20 nS

5-10-2. Pulse Width Accuracy Check

Equipment: Universal counter/timer (6020-1)

1. Connect the Channel A output connector to the counter
input.

2. Set counter to pulsewidth Averaged measurementsand 4
digitsresolutionandverify that counter readingiswithinthe
required resultsasfollows:

PUL SE 8600

WIDTH SET-UP READING ERROR
10nS 06 10.0nS +/-2.0nS
100 nS 07 100.0 nS+/-3.0 nS
1000 nS 08 1.000 uS +/-12 nS
10000 nS 09 10.00 uS +/-100 nS
100.0 uS 10 100.0 uS +/-1.0 uS

1.000 mS 11
10.00 mS 12
100.0 mS 13
900 mS 14

1.000 mS +/-10 uS

10.00 mS +/-100 uS
100.0 mS +/-1.0 mS
900.0 mS +/-9.0 mS

3. Repeat theabovechecksfor channel B (if installed).

Verify that counter reading iswithin the required results as
follows:

MEASURED RECALL REQUIRED

DELAY SET-UP COUNTER READING
10nS 06 10.0nS+/-2.0nS

100 nS 07 100 nS+/-3.0nS

1000 nS 08 1.000 uS +/-12 nS
10000 nS 09 10.00 uS +/-100 nS
100.0 uS 10 100.0 uS +/-1.0 uS

1.000 mS 11
10.00 mS 12
100.0 mS 13
900 mS 14

1.000 mS +/-10 uS

10.00 mS +/-100 uS
100.0 mS+/-1.0mS
900.0 S +/-9.0mS

4. Repeat theabovechecksfor channel B (if installed).

5-10-4. Amplitude Accuracy Check

Equipment: DMM (4121)

1. Connect the Channel A output connector tothe DMM in-
put.

2. Set the DMM to ACV measurements and verify that the
DMM readingiswithintherequiredresultsasfollows:

MEASURED RECALL
AMPLITUDE SET-UP
+/-2.50 V 16
+/-1.00 V 17
+/-0.50 V 18
+/-0.25V 19

REQUIRED DMM
READING

2.500 V +/-50 mV
1.000 V +/-20 mV
0.500 V +/-10 mV
250 mV +/-5mV

3. Repeat theabovechecksfor Channel B (if installed).

5-10-5. Offset Accuracy Check

Equipment: DMM (4121)

1. Connect the Channel A output connector tothe DMM in-
put.
2. Set the DMM to DCV measurements and verify that the

5-10-3. Delay Accuracy Check DMM readingiswithintherequiredresultsasfollows:

Equipment: Universal counter/timer (6020-1)

1. Connect the SYNC out connector to the counter channel
A.

2.ConnecttheChannel A OUTPUT connector tothecounter
channel B.

3. Setcounter totimeinterval A toB averaged measurements
and

MEASURED RECALL

REQUIRED DMM
READING

DC SET-UP
+4.750 V 20
-4.750 V 21

+4.750V +/-0.125V
-4.750V +/-0.125V

3. Repeat theabovechecksfor Channel B (if installed).
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5-10-6. Pulse Response Check

Equipment: Sampling oscill oscope

1. Connect Channel A output to oscill oscopeinput.
2. Setoscilloscopefor atraceof 6vertical divisionsandverify
rise/fall timeand aberrationreadingsareasfollows:

MEASURED RECALL REQUIRED
TIME SET-UP TRACE

1.5nS 22 5 nS <5 % overshoot
15nS 23 5 nS <5 % overshoot
1.5nS 24 5 nS <5 % overshoot

5-10-7 Counter Accuracy and Trigger Sensitivity Checks

Equipment: Synthesizer (2219), Pulse/Function generator
(8201)

1. Connect the Synthesi zer output tothe TRIG/COUNTER
INPUT connector. Terminatethecablewithafeedthrough50
ohmstermination.

2. Connectthe10MHz standard totheexternal referencein-
put at thesynthesi zer.

3. Set synthesizer asfollows:

Freguency 100MHz
Amplitude 300mv
Mode External reference

4.V erify that 8600 display readingisasfollows:

RECALL REQUIRED 8600
SET-UP READING
10 100.0000 MHz +/-2 KHz

5. Removeleadsfromthesynthesizer.

6. Set 8201 periodto 10.0uSand connect 8201 TTL outputto
TRIG/COUNTERINPUT connector.

7.Verify that 8600 display readingisasfollows:

RECALL REQUIRED 8600
SET-UP READING
25 10 uS +/-0.5uS

5-10-8. Trigger M odes Operation Checks

Equipment: Pulse/Function generator (8201), oscilloscope
(2345), counter (6020-1)

1. Set 8201 control sasfollows:
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PARAMETER SET-UP
FREQ 1KHz

AMPL 1Vp-p

OUTPUT Square wave

MODE Normal, continuous

2. Connect the output connector from the pul se generator to
the TRIGINPUT. Terminatethecablewithafeedthrough50
ohmstermination.

3.Connectthe8600SY NCOUT totheoscilloscopes' sexter-
nal trigger.

4. Set oscilloscopeto external trigger and verify that Model
8600 outputsasfollows:

VERIFIED RECALL REQUIRED SCOPE
MODE SET-UP TRACE

Gated 26 Gated signal
Triggered 27 Triggered signal
Burst 28 Bursts of 2 pulses

5. Removeall cablesfromthe8600.

6. Connect AUX OUT A connector to Channel B on the
counter.

7. Set counter functiontototalize B modeandtrigger level B
t01.00V. Reset counter.

8. Depress[MANUAL] push-button and verify that M odel
8600 outputsasfollows:

VERIFIED RECALL REQUIRED

MODE SET-UP COUNTER READING
MANUAL,

BURST 29 65,000 +/-0



Model 8600

Theory Of Operation

6-1.

SECTION 6

THEORY OF OPERATION

INTRODUCTION

Thissectioncontainsanoverall functional descriptionof the
Model 8600aswell asdetailed circuit anaysisof thevarious
sections of the instrument. Information pertaining to the
standard | EEE-488interfaceandthevariousoptionsareal so
included.

Informationisarranged to provideadescription of indi-
vidual functional circuit blocks. Asanaidto understanding,
thedescriptionsarekeyedto accompanying block diagrams
andsimplifiedschematics. Detail ed schemati csand compo-
nentlayout drawingsarelocated at theend of thisinstruction
manual.

.OVERALL FUNCTIONAL DESCRIPTION

TheModel 8600isa7 digit pulsegenerator withacomplete
digital control overal pul separameterssuchasperiod, pulse
width, delay, amplitude etc. The pulse generator utilizes a
microprocessor circuit which permits high resolution and
high accuracy programming of the various parameters. For
example, pulse width may be programmed from 5 nS to
79.999 mSwithstepsof 1nS.

Duetothecomplexity of theM odel 8600itwasnecessary
to divide the instrument into functional sections and build
eachsectiononadifferent plug-inboard. Theuseof theplug-
inboard system al so simplifiestroubleshooting and permits
easy replacement of defectiveboards.

Thesystemisconstructedonamainboardassembly. This
boardcontai nconnectorsandthenecessary wireswhichcon-
nect betweenthevariousboards. Theplug-inboardsaresup-
ported by acage. Card guideslead theboardstotheir matting
connectors. Connectors on the plug-in boards are designed
sothat eachboardwill onlyfittooneslot. Thissystemsimpli-
fiesboardlocationidentification.

6-3.

Each boardismarked withitsfunction. The same mark-
ings are inscribed on the main board. Only two boards are
interchangeable. They are: Pulse Width/Delay A and Pulse
Width/Delay B. All other boards should be plugged exactly
asmarked onthemainboard.

Informationisarranged to provideadescription of indi-
vidual plug-inboard. Descriptionincludesfunctional circuit
blocks and theory of operation. Asan aid to understanding,
thedescriptionsarekeyed to accompanyingblock diagrams
andsimplified schematics. Detailed schemati csand compo-
nent layout drawingsarelocated at theend of thisinstruction
manual .

POWER SUPPLY BOARD

Thepower supply boardgeneratesthenecessary voltagel ev-
elswhichareessential for operatingthevariouscircuits. The
following paragraphscontainadescriptionof thepower sup-
ply board. Itscircuit and componentsl|ocation drawing may
befound at theend of thismanual .

The power supply board generates seven different volt-
agelevels. Theseare: +24V,-24V,+15V,-15V,+5V, -5V,
and -2 V. CR1 rectify the ac voltage for U1 and U2 which
generatethe+24V and-24V respectively. U3andU6gener-
atethe-15V and +15V respectively. U5regulatesthe-2 V.
Itsinputisdrivenby the-5V supply.

The+5V andthe-5V suppliesare made of aswitching
circuit. Figure6-1isasimplifiedblock diagramdescribinga
common switching supply circuit.

Inthefollowing block diagram, when S1isswitched on,
D1 is reverse biased, alowing current from Vin to flow
through L1 to theload at Vout. Switching off S1 causesthe
energy whichisstoredinL1todriveVout. C1 storesenergy
during transitiontimesand al so filtersVVout. Voutisafunc-
tion of the switch time off - T1 and switchtimeon - T2 as
expressedinthefollowingformula:
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Figure6-1. SwitchingPower Supply - Simplified Block Diagram

VIN o—oe

\%

'

Vout=T1xVin/(T1+T2)

Theabovetheoryisappliedtothecircuitwhichisusedin
theModel 8600. The+5V supplyismadeof aswitch- Q4, Q5
and their associated components. A switch controller - U7
anditsassociated components. A coil - L2 and afiltering ca-
pacitor C17.

U7 isasdf oscillating circuit. Its output is switched on
and off when the output voltage (Vout) exceeds areference
voltagewhich isgenerated internally by R21 and R22. The
comparator generatesthe correct duty cyclewhich controls
the output voltage as expressed in the above formula. CR6
preventsVout fromexceeding+5V whichmay damageTTL
devices.

Similarly,the-5V supplyismadeof aswitch- Qland Q2
and their associated components. A switch controller - U4
and its associated components. A coil - L1 and decoupling
capacitor C24 and C25. Voltage reference is generated by
R1landR12.

. C.P.UBOARD

TheC.P.Uboard controlsfront panel traffic, generatesserial
information which drivesthe various serial to parallel con-
verters, control stheinternal 8bit busanditshandshakecom-
mands, controlsitsmemory bank including thenon-volatile
memory bank and provides the required circuits for the
counter functions. TheC.P.U boardal socontainsthecircuits
which are necessary for the GPIB interface. Thefollowing
paragraphs contain adescription of the C.PU board. Itscir-
cuit and components location drawing may befound at the
end of thismanual.
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6-4-1. CPU Block Diagram

Circuit operation centersaroundthe CPU unit, U4. The8031
isan8-bit CPU capabl eof directly addressingupto64K bytes
of program memory (ROM) and up to another 64K bytes of
datamemory (RAM). The CPU workswithal0 MHzclock
whichisdividedinternallytoprovideabusoperati onof about
IMHz.

Softwarefor the CPU iscontained in an EPROM (Eras-
able Programmable Read-Only Memory). U7 is a 27256
EPROM containing 32K bytesof software. Temporary non-
volatile storageis provided by U8, RAM (Random Access
Memory) which can storeupto 2048 bytesof information.

Interfacing between the CPU and the |EEE busiis per-
formed by dedicated |EEE-488 businterface |C, U14. This
| C performsmany busfunctionsautomatically to minimize
CPU overhead. Buffering betweenthe8291 1Candthel EEE
buslinesisdonewith busdriversU14and U15.

I nterfacingbetweenthe CPU tothekeyboardandthedis-
playisperformedbytheK eyboard/Displayinterfacel C-U1.

U20isaneight bit D to A converter which generatesan
analog voltage for thetrigger level circuit. U21lisaD to A
converter which generates an anal og voltage for the V.C.O
circuit. U2lisbufferedby U22, Q8andtheir associated com-
ponents.
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6-4-2 Memory Mapping

The8031 CPU iscapabl eof directly addressingtwobanksof
64k (65,536) bytesmemory. Onebank of memory isthepro-
grammemory andthesecond memory bank isthedatamem-
ory. Theselectionof thebanksisdoneinternally by the CPU.
Although the CPU hasthislargeaddressing capability, only
aportionof thepossiblememory spaceisactually needed.

TheModel 8600 usesatotal of 32K of program memory
stored in the 27256 EPROM U7, and atotal of 1K of data
memory isstoredinU8and. The8031 CPU usesamemory-
mapped |/O scheme, additional memory locationmust beal -
locatedforthevariousl/Ofunction. All thememory-mapped
I/Ofunctionsareinthedatamemory space. Becauseof apar-
tial decoding schemeusedinthisinstrument, for somemem-
ory elements, alarger memory sl otisall ocatedthantheactual
memory needed.

6-4-3. Address Decoding

The CPU has atotal of 16 address lines which are used to
locateaspecificmemory slot. TheL OW addressline(AOto
A7) are multiplexed on the address/data bus, and the ALE
(addresslatchenable) signal isusedto separatethel OW ad-
dressfromtheaddress/databuswitchisdoneby U6 address
latch. Sincenomemory orinterfaceelement canfully decode
addresslocations, additional addressdecodingmust beused.

U2andU19arel-of-8decoder. Thedecodersareenabled
by Al4and A15. Oncethedecoder issel ected thedecoding
isdoneby addressinglinesA11,A12,A13,A14andA15.

6-4-4. Reciprocal Counter/ Timer

TheModel 8600 featuresabuilt-inuniversal counter/timer.
Thiscounteremploysthereciprocal measurementtechnique
which gives an outstanding resol ution, in frequency meas-
urements, throughout the specified frequency range. Al-
though complex, this technique requires only a few inte-
gratedcircuits. Model 8600displaysitscounter readingwith
7 digit plusexponent.

Thecounter comprisesahighly accuratereferenceoscil -
lator - U13, two counting registers- U9 (N1) and U10 (N2),
synchronizer - U12 and selector U11. A fixed gate time of
about 1 second is generate by the microprocessor. U9 and
UlO0areconnecteddirectly tothedatabus. Informationfrom
thesecircuitsare processed and convertedto afrequency re-
sult.

6-4-5. Keyboard/Display I nterface

TheKeyboard/Display Interfacel CUlisusedtocontrol the
front panel display and to find out which one of the buttons
waspushed.

6-4-6. | EEE Interface

TheModel 8600hasabuiltinl EEE-488interfacethatallows
theinstrumenttobecontrolledthroughthesystemcontroller.
Commands may be given over the bus and datamay bere-
guestedfromtheinstrument aswell.

The |IEEE interface is made up of U14, a 8291 GPIA
(General Purpose Interface Adapter), and U15 and U186,
whichareinterfacebusdrivers. OntheCPU sideoftheGPIA,
datatransmissionishandled muchlikeany other bustransac-
tion. The CPU accesses the GPIA through the usual DO
through D7 datalines. Addressdecodingfor theinternal 14
registers(7readand 7 write) isprovided by the CS, WR, RD
andA0,A1,A2terminals.

The output of the 8291 IC is standard | EEE format; the
eight datalines (DIO1 through DIO8) the three handshake
lines(DAV,NDAC, NRFD), andthefive management lines
(ATN,REN,IFC,SRQ,EQI),areal activel owwithapproxi-
mately zerovoltsrepresentingal ogicone. Thetwol EEEbus
drivers, U15 and U16 are necessary to bring thedrive capa-
bility of the interface up to the normal |EEE maximum 15
devices.

The GPIA simplifies CPU interfacing to the IEEE bus
because many control sequences take place automatically.
For example, whenawriteisdonetothedataoutput register,
the handshake sequence is automatically performed at the
proper time. Without the GPI A chip, complicated CPU rou-
tineswould berequired to accomplish control sequencethat
areperformed automatically.

6-5. V.C.O BOARD

TheV COboard comprisesafew functional blockswhichare
closely related to the oscillator circuit. The main part isthe
voltage controlled oscillator which, under microprocessor
control, generatesthe output repetitionrate. Thisboard al so
includesinput amplifier for the trigger and the counter cir-
cuit, burstgenerator, andthenecessary circuitfor thevarious
triggering options. The following paragraphs contain ade-
scription of theVV.C.O board. Itscircuit and components|o-
cationdrawing may befound at theend of thismanual .
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6-5-1. Control Circuit C14 is charged by a constant positive current from the

Thecontrol circuit generatesthecorrect digital wordswhich
are necessary to control the analog circuits. There are two
control chainsTTL chain- U30throughU32and ECL chain
-U33throughU36.U9b,U9c,U10b,U1laandU13daregate
sel ectorswhichsel ect theappropriatesignal todrivethetrig-
gercircuit.

6-5-2. Current Generator

The current generator provides accurate current which are
necessary to drivethe V.C.O circuit. The current generator
comprises D/A convertor U16, reference diode CR1 U2,
Q10, U36, Q1 and their associated components. Voltageis
generated by the D/A convertor isaccurately controlled and
directly proportional to the output period. U3a, Q11, U4a,
Q12, Q21 and their associated componentsprovideamirror
multiplier and base line correction for the V.C.O and the
clampcircuit.

6-5-3. Current Controlled Oscillator & Clamping Cir cuit

Thecurrent controlledgenerator andtheclampingcircuitare
describedinthefollowing simplified block diagram.

Figure6-2.C.C.0& Clamping Circuit- Simplified Block Diagram

current generator until theupper threshold of 0V isreached.
Theshmidt trigger circuitthenchangesitsstateand negative
current isnow flowing from the current generator charging
C14 with negative current until the negativethreshold level
of -0.5V isreached. The shmidt trigger circuit then again
changesstate. Thissequencegeneratesoscill ationof asquare
wavewith50% duty cycleand havingan ECL level. thisos-
cillation isthen translated to the actual output period at the
outputterminal. C14isusedat periodsfrom20nSt0199.9nS
andC15isusedfrom200nSto 2 S. Q4 selectsbhetweenthese
two capacitors.

Theclampingcircuitdisablestheoscillationof theV.C.O
circuit at timeswhen theinstrument is set to operate at trig-
geredgatedor burstmodes. TheV COenabl eisthensettolow
and V clamp through CR4 forcesthelevel onthetiming ca-
pacitorto-0.5V ensuringanaccuratefirst periodingatedand
burst modes after the VCO EN becomestrue. Thebaseline
compensationensuresa-0.5V level at pin4of USregardless
of theperiod setting.
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6-5-4. Trigger/Counter Input Circuit

Thetrigger circuitconditionstheinputsignal fortheproceed-
ingcircuitry. Thesignal isroutedfromtheinput connector to
the shmidt trigger amplifier - Q19,Q20, U15 and their asso-
ciated components. R101, R97, C43 and C46 attenuate the
input signal by 4. U29 shiftstheDClevel toaround-1.29V.
TheDAC1circuit generatestherequiredtrigger level offset.
U8b select between positive or negative slopes. U15b dis-
ablesthetrigger circuit whentheinstrument isset to operate
at normal mode. 6-5-5. Gated/Burst circuit

The heart of the gated/burst circuit isU24a. Thetrigger
signal isreceivedfromthetrigger inputcircuitandisapplied
throughUZ11btotheDinputof U24a. Theclockinputat U24a
isfed by U10awhich sel ectsbetweentheoutputsof U9cand
U10b. U10aal soservesastheburst clock totheburst counter
chain - U23, U25, U27, U28 and their associated compo-
nents. The burst stop signal drives the D input of U24a
through U26. Q15through Q18 andtheir associated compo-
nentsconvertthe ECL level fromU8cto TTL and shapesthe
outputfortheSY NCdriveattheSYNCOUT connector. U14
anddelay linesDL 1throughDL4delay theSYNCoutsignal
sothat themainoutput andthe SY NC output signal scomeat
the same time. U6a is connected as atime stretcher which
stretchestheinput triggering signal for the microprocessor
circuit.

6-6. PULSE WIDTH/DELAY BOARD

When both channels A and B are installed, two pulse
width/delay boards are installed. Both boards are exactly
identical and will be referred in the following as pulse
width/delay board.

Thepul sewidth/del ay board comprisespul sewidthgen-
erator, delay generator, programmable dividers, auxiliary
output amplifier, normal/complement selector and digital
control circuitry. The following paragraphs contain a de-
scription of thepul sewidth/del ay board. Itscircuit and com-
ponentslocationdrawingmay befoundattheendof thisman-
ual.

6-6-1. Control Circuit

Thecontrol circuit generatesthecorrect digital wordswhich
are necessary to control the various circuits. there are two
control chainsTTL chain- U33throughU34and ECL chain
- U35through U40.

6-6-

6-6-

6-6-

6-7.

2. Pulse Width Circuit

Theheart of thepulsewidth circuitisagateable 50 MHz os-
cillator-U17canditsassociated components. U16bcontrols
the start and stop sequence of U17c and later provides the
signal fortheauxiliary outputcircuit. TheSOMHzfromU17c
isroutedtoa3digitdivideby N counterwhichconsistsof U15
andU26throughU28. Thesignal i sthenroutedthroughU25a
toadivideby 10" rangecounter whichisformedby U1, U11
and U23. When all the outputs from the range counter turn
logical “1", U2 and Ul4aenablethegate U3c whichinturn
permitstransitionsfromU 15topassthroughthepropagation
delay chain- DL 1through DL 6 whichthen providesthestop
pulsefor thecontrol flip-flop- U16b. Thestart signal for the
control flip-flopisgenerated by theV.C.O board.

3. Delay Circuit

Theheart of thedelay circuitisagateable 50 M Hz oscillator
-U22canditsassociatedcomponents. U21acontrol sthestart
andstopsequenceof U22c. The50MHzfromU22cisrouted
toa3digitdivideby N counterwhichconsistsof U18andU29
through U31. The signal is then routed through U25b to a
divideby 10nrangecounterwhichisformedby U12,U22and
U24.Whenall theoutputsfromtherangecounterturnlogical
“1",U13andU14benablethegateU7cwhichinturnpermits
transitionsfrom U18 to passthrough the propagation delay
chain-DL 7throughDL 11whichthenprovidesthestoppul se
forthecontrol flip-flop- U21a Thestartsignal forthecontrol
flip-flopisgenerated by theV.C.Oboard.

4. Auxiliary Output Buffer

Theauxiliary output buffer may output eitheraTTL level or
ECL level andisbeing controlled by theswitch - Q3 and Q6
and their associated components. The output buffer com-
prisesQ4, Q5andemitterfollowersQ7throughQl0andtheir
associated components.

OUTPUT AMPLIFIER - CHANNELS A&B

Output amplifier boards A and B are exactly identical. The
output amplifier generates the required power for driving
highfreguency pul sesintoaimpedanceof 50 ohms. Theout-
putamplifierboardcontains: ECL Linereceiver,positiveand
negative level shifters, positive and negative current
switches, attenuator, of f setgenerator andamplitudecontrol -
ler. The following paragraphs contain a description of the
output amplifier board. Figure6-3isasimplified block dia-
gram of the output amplifier board. Its circuit and compo-
nentslocation drawing may befound at the end of thisman-
ual.
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6-7-1. ECL Line Receiver

The ECL Line receiver transfers the signal from the pulse
width/delay board to thelevel shifters. The ECL receiver is
composed of U8 anditsassoci ated components.

6-7-2. Positive/Negative L evel Shifter

Thepositive/negativelevel shiftersaredriven fromtheout-
put of the ECL linereceiver. The positive and the negative
shifting circuits supply the necessary levelsfor the positive
and negativeswitchesrespectively. U8 suppliesthesignal to
thepositivelevel shifter through zener diodesCR2 and CR4
totheemitter coupledtransistorsQ2and Q3. Thecollector of
Q3ishufferedby Q6beforeitisappliedtothepositivecurrent
switch. Thecurrentintothe positivelevel shifter isapplied
through R24 and R25fromtheamplitudecontroller.

Consequently, U8 supplies the signal to the negative
level shifterthroughzener diodesCR3and CR5totheemitter
coupled transistors Q4 and Q5. The collector of Q5 isbuff-
eredby Q7 beforeitisappliedtothenegativecurrent switch.

Figure6-3. Output Amplifier Simplified Block Diagram.

Thecurrentintothe negativelevel shifterisapplied through
R26 and R27 fromtheamplitudecontroller.

6-7-3. Positive/Negative Current Switches

Thepositiveandthenegativecurrent switchesswitchinand
out positiveand negativecurrents. Thecurrentsaresupplied
fromtheamplitudecontroller circuitthroughL1andL2. The
magnitude of the currentsthrough L1 and L2 are equal but
opposite in direction. The current through L1 and L2 then
determinetheamplitudeof thepul seat theoutput connector,
notincluding attenuation.

Thepositive current switch comprises Q8, Q9 and their
associated components. Consequently, the negative current
switch comprises Q10, Q11 and their associated compo-
nents.
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6-7-4. Offset Gener ator

Theoffsetisgeneratedby theD/A U5andoperational ampli-
fiersU14 U15 and U16, Q14, Q15, Q25 and Q26 and their
associated componentsandisappliedtothepower amplifier
throughanetwork madeof L 5,andL 6inparallel toR86. VVolt-
agereferencefor the offset generator is supplied from CR1.
ThevoltagereferenceissuppliedtoaD/A converterwhichis
composedof U5andoperational amplifier U6aandU6b. The
digital informationissuppliedtothe D/A converter through
serial toparallel convertersU2and U3.

Theoffsetisamplifiedandbufferedbeforeitisappliedto
theoutput. Theoffset amplifieriscomposed of U14 through
U16, Q25,Q26, Q14, Q15andtheir associated components.

6-7-5. Amplitude Control

The amplitude control generates the necessary currents
whichinturn control the pul seamplitude at the output con-
nector. Theamplitudeisdigitally control by aD/A converter
U4.Thedigital informationisconvertedfromserialinforma
tiontoparallel bitsby Uland U4 andisthenappliedtoU4.

Operationa amplifiersU7b, U12 and U13 and transis-
tors Q1, Q22, Q12, Q13 and their associated components
convert the signal from the D/A output to precise currents
whichareappliedtothepositiveand negativeswitches. Q12
drivesthenegativecurrent switchwhileQ13drivestheposi-
tivecurrent switch.

Operationa amplifiersU7a, U9, U10and U1l and tran-
sistorsQ16,Q19,Q17,Q20andthei r associ atedcomponents
convert the signal from the D/A output to precise currents
which areappliedtothe positiveand negativelevel shifters.
Q17 drives the negative level shifter while Q20 drivesthe
positivelevel shifter. Q18 and Q21 areconnected ascurrent
sourcesfor compensation at thecurrent switches.
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SECTION 7

ADJUSTMENTS

7-1. INTRODUCTION

This section contains information necessary to adjust the
M odel 8600 andthe Channel B output amplifier (option1).

WARNING

The procedures described in this section are
for use only by qualified service personnel.
Donot performtheseproceduresunl essquali-
fiedtodoso. Many of thestepscoveredinthis
section may expose the individual to poten-
tially lethal voltagesthat could result in per-
sonal injury or deathif normal safety precau-
tionsarenot observed.

7-2. ADJUSTMENTS
7-2-1. Environmental Conditions

Adjustments should be performed under |aboratory condi-
tionshavinganambienttemperatureof 25deg+/-5degCand
arelative humidity of lessthan 70 %. If the instrument has
been subjected to conditions outside these ranges, allow at
leastoneadditional hourfortheinstrumenttostabilizebefore
beginningthe adjustment procedure.

7-2-2. Warm-Up Period

M ost equipment issubject to at least asmall amount of drift
when it isfirst turned on. To ensurelong-term calibration
accuracy, turnonthepower totheModel 8600andallowitto
warm-upfor atleast 30 minutesbeforebeginningtheadjust-
ment procedure.

7-2-3. Recommended Test Equipment

Recommended test equipment for calibrationislistedin Ta-
ble5-2. Testinstrumentsother thanthoselisted may beused
onlyif their specificationsequal or exceedtherequired char-
acteristics.

7-2-4. Adjustment Procedures

All adjustmentsareperformedwiththePOWER switchON.
Thetopcover shouldberemovedtoallowaccesstotest points
and adjustments. Between adjustments, always leave top
cover ontheunittokeepinternal temperature.

WARNING

Takespecial careto prevent contact withlive
circuitsor power lineareawhich could cause
electrical shock resultingin seriousinjury or
death. Useanisolated tool when making ad-
justments. Use plastic or nylon screw-driver
whenadjustingthetimebasetrimmer asother
material will cause confusion in this adjust-
ment.

Refer to the schematic and components location draw-
ings at the end of thismanual, throughout thefollowing ad-
justment procedures. Adjustment pointsare highlighted on
thecomponentslocationdiagrams. Followthisprocedurein
the sequenceindicated because some of theadjustmentsare
interrel ated and dependent onthe proceeding steps.

Verify that Model 8600 is functioning according to the
performancechecks. Makesurethat all resultsarewithin, or
closeto, therange of the required specifications, otherwise
troubleshoot theinstrument and correct thefault.

Center all trimmers and if necessary, remove selected
components and clear the holesto allow a selection of new
components.

Perform the following adjustment procedure. Adjust-

mentscannotbemadetoobtainaspecificresultif other prob-
lemexistswithintheinstrument.
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7-3. ADJUSTMENT PROCEDURE

M odel 8600 hasaspecial functionwhichdown-loadsthere-
quired front panel set-upsfor the variousadjustment proce-
dures. Tousethisfunction depressthe[ SHIFT] push-button
and then [6]. No readout indication will follow. The non-
volatile memory is now loaded with front panel set-ups
which can now be used for thefollowing adjustment proce-
dures.

Inthefollowing, each procedureis associated with one
memory location. Recalling aset-upwill automatically up-
date front panel parameters for the required procedure. No
other set-upinformationwill begiven. Torecall aparticular
set-up, usethe procedurewhichisgivenin Section 3-9-2 or
3-9-2-1of thismanual.

WARNING
The memory down-load function will over-
ride previousfront panel set-ups. Beforeus-
ingthisfunctionbeabsolutely certainthat in-
formationwhichisstored inthenon-volatile
memory isnolonger required.

7-3-1. TRIGGER INPUT SENSITIVITY
ADJUSTMENT

Equipment: Pul se/Function generator (8201), Oscill oscope

Procedure: PerformedonV.C.Oboard assembly

1. Set 8201 control sasfollows:

Output Sinewave
Frequency 1KHz
Amplitude 500mVp-p
Offset ov
Symmetry 50%

2. Connectthetest instrumentsasdescribedinFigure7-1.
3. Recall memory, set oscill oscopeand performadjustments
asdescribedinthefollowingtable.

RECALL ADJ. REQUIRED SCOPE

STEP SET-UP CONTROL READING
1 00 V.C.OR7  Rectangular wave with
50% +/-5% duty cycle

7-3-2. Trigger Input H.F Compensation Adjustment

Equipment: Pulse/Functiongenerator (8201), Oscilloscope
(2465A), 2 Extension cables, x10 Probe
Procedure: PerformedonV.C.O board assembly

1. RemovetheV.C.Oboardassembly fromthecageandcon-
nect to the main board through the extension cables. Make
surethat all plugsareconnected correctly and nopinsarel eft
open.

(2465A)
PULSE / FUMCTON DUT bnc
Jime e Iy
' o o 0

Figure7-1. Trigger Input Sensitivity Adjustment.

Page 7-2




Model 8600

Adjustments

2. Set 8201 controlsasfollows:

Output Squarewave
Frequency 100KHz
Amplitude 1Vp-p
Offset ov
Symmetry 50%

3. Connect thex10 probeto U15 pin 5. Connect the ground
terminal toU15pin 1.

4.Recall memory, set oscill oscopeand performadj ustments
asdescribedinthefollowingtable.

RECALL ADJ. REQUIRED SCOPE

STEP SET-UP CONTROL TRACE
2 00 V.C.OC46 Rectangular wave with
min over/under shoots

7-3-3 Reference Oscillator Adjustment

Equipment: 10MHz standard
Procedure: Performedon C.P.U board assembly

1. Connect the 10 MHz standard to the 8600
TRIG/COUNTERINPUT.

2. Recall memory and perform adjustments asdescribed in
thefollowingtable.

RECALL ADJ. REQUIRED
STEP SET-UP CONTROL READING
3 00 C.PUCI11 10.00000MHz +/-100Hz

7-3-4. Period Adjustment

Equipment: Counter (6020)
Procedure: PerformedonV.C.Oboard assembly

1. Rotatetrimmersasfollows. L eavetherest untouched:

R3 Midway
R4 Fully clockwise
R5 Fully counterclockwise

2. Connect M odel 8600 output A to counter channel A input
and set counter control sasfollows:

Function Periodaveraged
Gatetime 100mS

Trigger level 0.00V
Impedance 500hms
Displayed digits4

3. Recall memoriesand perform adjustmentsasdescribedin
thefollowingtable.

RECALL ADJ. REQUIRED COUNTER
STEP SET-UP CONTROL READING

4 01 V.COR1 500.0nS+/-2nS
5 02 V.COR4 210.0nS+/-1nS
6 Repest steps 4-5

7 03 V.COR3 1900 uS+/-2nS
8 Repest steps 4-7

9 04 V.COR2 190.0nS+/-5nS
10 05 V.COR5 30.00nS+/-.1nS
11 Repeat steps 9-10

7-3-5 First Period Adjustment

Equipment: Pul se/Function generator (8201), Oscill oscope
(2465A)
Procedure: PerformedonV.C.Oboard assembly

1. Set 8201 frequency outputto 100K Hz.

2. Connect thetestinstrumentsasdescribedin Figure 7-2.

3. Recall memory, set oscill oscopeto positive trigger, syn-
chronizeonChannel B andperformadjustmentsasdescribed
inthefollowingtable.

RECALL ADJ. REQUIRED SCOPE
STEP SET-UP CONTROL TRACE
12 01 V.C.OR6  First period

500nS +/-5nS

4. Change8201frequencyto1MHz
5. Recall memory, change oscill oscope setting to x10 and
perform adjustmentsasdescribedinthefollowingtable.

RECALL ADJ. REQUIRED SCOPE
STEP SET-UP CONTROL TRACE
13 05 V.C.OC40 First period
30nS +/-1nS

7-3-6 Pulse Width Adjustment

Equipment: Counter (6020)
Procedure: Performed on Pulse Width/Delay board assem-
bly

1. Set counter to Pulse Width Averaged measurements and
connect 8600 OUTPUT A to counter. Use 50 ohms
feedthroughtermination at the counter input.

2. Recall memory and perform adjustments as describedin
thefollowingtable.
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8201 _ buT _ _ osc

Figure7-2. First Period Adjustment

RECALL ADJ. REQUIRED COUNTER 7-3-8. Amplitude Adjustment - Channels A and B
STEP SET-UP CONTROL READING
14 06 P/IW A C21 3.999 mS +/-10 uS Equipment: DMM (4121), 50 ohmsfeedthrough terminator
Procedure: Performed on output amplifier board assembly.
3. If Channel B (option 1) isinstalled, perform step 14 on Thesameprocedureisusedfor both channelsA andB.
pulsewidth/delay B board assembly.
1. Set DMM to ACV measurement andto 20V range.
7-3-7 Delay Adjustment 2. Connect 8600 Channel A outputtotheDMM.
3. Recall memory and perform adjustments asdescribed in
Equipment: Counter (6020) thefollowingtable.
Procedure: Performed on Pulse Width/Delay board assem-
bly RECALL ADJ. REQUIRED DMM
STEP SET-UP CONTROL READING
1. Set counter to Timelnterval A to B measurements. 16 07 OUTAR6 +2500V +/-10 mV

2.Connect8600SY NCOUTPUT connectortoChannel Aon
thecounter. Connect86000OUTPUT A connectortoChannel  7-3-9. Pulse Response Adjustment Channels A and B
B onthecounter. Use50ohmsfeedthroughterminationatthe

counter input. Equipment: Oscilloscope (2465A), DMM, x10 attenuator
3. Recall memory and perform adjustments asdescribed in (500hmes)
thefollowingtable. Procedure: Performed on output amplifier board assembly.
Thesameprocedureisusedfor both channelsA and B.

RECALL ADJ. 1. GREIERLIFREDOCIY BT A& R oscill oscopeinput througha

STEP SET-UP CONTROL READING x10 attenuator and set oscilloscope input impedance to
15 06 DLY A C25 3.999 mS+/-10uS 500hms.
2. Set R8and R9 at mid-position.

3. If Channel B (option 1) isinstalled, perform step 15 on 3. Recall memory, set oscill oscopeand performadjustments
pulsewidth/delay B board assembly. asdescribedinthefollowingtable.
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RECALL ADJ. REQUIRED SCOPE 7-3-11. System Delays Adjustment
STEP SET-UP CONTROL TRACE
17 08 OUT A R9 Best pulseresponse Equipment: Oscilloscope (2465A), Two identical BNC ca-
18 09 OUT A R8 Best pulse response bles
19 10 OUT A C37 Best pulseresponse Procedure: PerformedonV.C.O board assembly
7-3-10. Output Offset Adjustment Channels A and B 1. Connect thetestinstrumentsasdescribedinFigure 7-3.
2. Set both oscilloscope inputs to 50 ohms impedance. Set
Equipment: DMM, 50 ohmsfeedthroughtermination oscilloscope time base to 5 nS/div. Display traces of both
Procedure: Performed on Output Amplifier A board assem- channels. Synchronize oscilloscope on Channel B and trig-
bly. Thesameprocedureisused for both channelsA and geronpositiveedge.
B. 3. Recall memory, set oscilloscopeand performadjustments

asdescribedinthefollowingtable.
1. SetDMM toDCYV functionand 20V range.

2. Connect 8600 OUTPUT A to DMM input. Terminate RECALL ADJ. REQUIRED SCOPE

DMM input witha50 ohmstermination. STEP SET-UP CONTROL TRACE

3. Recall memory and perform adjustments asdescribed in 22 13 V.C.OC72 Delay SYNCto OUT

thefollowingtable. 0nS+/-0.5nS
RECALL ADJ. REQUIRED DMM

STEP SET-UP CONTROL READING
20 11 OUT AR7 +4.750V +/-50 mV
21 12 OUTAR7 -4.750V +/-50 mV

DUT ~ osc.
SYNC . ' . .
our our A B
0 0 o o

Figure7-3. System DelaysAdjustment.
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Model 8600 Parts List

SECTION 8
PARTSLIST
8.1 GENERAL ¢) Tabor part number.
d) Part description.
Thissection containsinformation for ordering replacement e) Circuit designation (whereapplicable).

parts. the replacement parts are available from the vendors
listedorfromTabor Electronics.Mechanical partsareshown 8.3 PARTS DESCRIPTION

separately onFigure8-1.
In the following Parts List Tables, unless otherwise noted,

8.2 ORDERING INFORMATION resistors power rating is 1/4W, resistanceisgiven in ohms,
) _ and capacitanceisgiveninF.
When ordering replacement parts, always include the fol-

lowinginformation: Matched or sel ected components may only be bought from
the factory. Selection guides for such components are not
a) Instrument M odel number. givenanywhereinthismanual.

b) Instrument Serial number.

Table8-1. Model 8600 PartsL ist - Power Supply Board Assembly

REF PART# DESCRIPTION REF PART# DESCRIPTION
R1 0101-00R5A RES COMP.51W us 0500-53500 VOLTAGE REGULATORLM337T
R2 0100-01210 RES COMP 120 u6 0500-52100 VOLTAGE REGULATOR MC7815CP
R3 0100-01210 RES COMP 120 u7 0500-52800 VOLTAGE REGULATOR SG3525A
R4 0100-01010 RES COMP 100
R5 0101-01020 RES COMP 1K 1/2W CR1 0300-50100 DIODE BRIDGE WS005
R6 0100-01030 RES COMP 10K CR2  0300-90500 DIODEMBR 1035
R7 0100-01020 RES COMP 1K CR3  0300-20400 DIODE 1IN758A10V
R8 0100-05630 RES COMP 56K CR4 0300-90400 DIODEICTE-5
R9 0100-03020 RES COMP 3K CR5 0300-90600 DIODE 1N5821
R10  0104-49910 RESMTF4.99K 1% CR6  0300-90300 DIODESA-5A
R11  0104-49910 RESMTF4.99K 1%
R12  0104-49910 RES MTF 4.99K 1% Ci 1534-02280 CAPELEC 220035V
R13  0104-15420 RES COMP 15.4K 1% c2 1535-02270 CAPELEC 22050V
R14  0100-01020 RES COMP 1K C3 1534-02280 CAPELEC 220035V
R15 0100-02210 RES COMP 220 C4 1535-02270 CAPELEC 22050V
R16  0100-01010 RES COMP 100 C5 1534-03380 CAPELEC 330035V
R17  0100-02220 RES COMP 2.2K C6 1534-03380 CAPELEC 330035V
R18 0100-05630 RES COMP 56K Cc7 1535-02270 CAPELEC 22050V
R19  0100-03020 RES COMP 3K Cc8 1535-01081 CAPELEC 100040V
R20  0104-49910 RES MTF 4.99K 1% C9 1532-0228B CAPELEC 220016V
R21  0104-49910 RESMTF4.99K 1% C10  1540-01060 CAPTANT 1025V
R22  0104-49910 RESMTF4.99K 1% Cl1  1500-02030 CAP CER 20n 20% 50V
R23  0104-49910 RESMTF4.99K 1% C12  1500-01040 CAP CER.1-20+80% 50V
R24  0100-02210 RES COMP 220 C13  1534-03380 CAPELEC 330035V
R25 0101-01ROA RESCOMP 11w C14  1534-03380 CAPELEC 330035V
C15 1535-02270 CAPELEC 22050V
ul 0500-52600 VOLTAGEREGULATORMC7824CP C16  1535-01081 CAPELEC 100040V
u2 0500-52700 VOLTAGE REGULATORMC7924CP C17  1532-0228B CAPELEC 220016V
u3 0500-52500 VOLTAGE REGULATORMC7915CP C19 1500-02030 CAP CER20n20% 50V
u4 0500-52800 VOLTAGE REGULATOR SG3525A C20 1500-01040 CAP CER.1-20+80% 50V
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Table8-1. Model 8600 PartsList - Power Supply Assembly (continued)

Model 8600

REF PART# DESCRIPTION REF PART# DESCRIPTION

C21  1533-01070 CAPELEC 10025V F1  1100-12900 FUSE 1.6AFAST BLOW

Q1  0500-53800 TSTRDA44H5 F2  1100-11300 FUSE0.5AFASTBLOW

Q4  0500-53900 TSTRDA45H5 L1 2500-02800 COIL200u

Q2  0400-40100 TSTR2N2219A L2 2500-02850 COIL1m

Q3 0400-01340 TSTR2N3906A J1 3000-30520 CONFEMALE 2x8

Q5  0400-01340 TSTR2N3906A J2 3000-30520 CONFEMALE 2x8

Table8-2. Model 8600 PartsList- C.PU Board Assembly

REF PART# DESCRIPTION REF PART# DESCRIPTION

Ul  0500-20700 P8279 R3  0100-01520 RES COMP 1.5K

U2  0510-02700 7415138 R4  0100-01010 RES COMP 100

U3  0520-07300 74HC4049 R6  0100-01020 RES COMP 1K

U4  0500-21410 P8031 R7  0100-01020 RES COMP 1K

U5  0520-07100 74HCT4040 R8  0100-08210 RES COMP 820

U6  0510-03650 7418373 R9  0100-08210 RES COMP 820

U7  0500-21240 27256-250nSEC R10  0100-08210 RES COMP 820

U8  0500-11160 MK48Z02B R11  0100-01020 RES COMP 1K

U9  0550-00200 32BIT COUNTERLS 7060 R12  0100-01020 RES COMP 1K

U10  0550-00200 32BIT COUNTERLS 7060 R13  0100-01020 RES COMP 1K

Ull  0500-12750 74F158 R14  0100-01020 RES COMP 1K

U12  0500-12600 74F74 R15  0104-15020 RESMF 15K 1%

U13  0800-70000 OSCILLATOR 10MHZ 10PPM R16  0203-0103A 10K TRIM

Ul4  0500-21300 P8291A R18  0104-63410 RESMF 6.34K 1%

U15  0500-21520 BUFFERDS75161N R19  0100-01020 RES COMP 1K

U16  0500-21510 BUFFER DS75160N R20  0104-75010 RESMF 7.5K 1%

U17  0500-11600 BUFFER 9668 R21  0104-75010 RESMF 7.5K 1%

U18  0520-07300 74HC4049 R22  0100-08210 RES COMP 820

U19  0510-02700 7415138 R23  0100-01020 RES COMP 1K

U20  0560-00500 D/ACONV AD558KD

U21  0560-00500 D/ACONV AD558KD Cl  1500-01040 CAP CER.1-20+80% 50V

U22  0500-56500 LM1458N C2  1500-01040 CAP CER.1-20+80% 50V
C3  1540-03350 CAPTANT3.325V

Y1  0800-30000 CRYSTAL10MHZC.T.S C4  1500-01040 CAP CER.1-20+80% 50V

SP1  0900-01900 BEEPERAT-02 C5  1500-01040 CAP CER.1-20+80% 50V

L1 0600-03310 COIL 330 UH 2500-04 DEL. C6  1500-01040 CAP CER.1-20+80% 50V

LK1  3000-40610 CONJUMPER C7  1500-01040 CAP CER.1-20+80% 50V

LK1A 3000-30200 CON75160-315 C8  1500-01040 CAP CER.1-20+80% 50V
C9  1500-01040 CAP CER.1-20+80% 50V

RN1  0109-01500 RESNET MDP-16-03-150G C10  1500-01040 CAP CER.1-20+80% 50V
Cl12 SELECTED

Q1  0400-01810 TSTR2N4401 C13  1500-01040 CAP CER.1-20+80% 50V

Q2  0400-01200 TSTR2N3904A Cl14  1500-01040 CAP CER.1-20+80% 50V

Q3 0400-01200 TSTR2N3904A C15  1500-01040 CAP CER.1-20+80% 50V

Q4  0400-01200 TSTR2N3904A C16  1500-01040 CAP CER.1-20+80% 50V

Q5  0400-01340 TSTR2N3906A C17  1531-04770 CAPELEC4706V

Q6  0400-01340 TSTR2N3906A C18  1500-01040 CAP CER.1-20+80% 50V

Q7  0400-01340 TSTR2N3906A C19  1500-01040 CAP CER.1-20+80% 50V

Q8  0400-01340 TSTR2N3906A C21  1500-01040 CAP CER.1-20+80% 50V

Q9  0400-01340 TSTR2N3906A C1l1  1550-0180A CAP VAR 5-18P NPO

CR1  0300-00400 DIODE 14151 J1 3000-30520 CONFEMALE 2X8

CR2  0300-21100 DIODE REF 1825A J2 3000-30520 CONFEMALE 2X8
J3 3000-30260 CONMALE 2X10

R1  0100-03320 RES COMP 3.3K Ja 3000-30270 CONMALE 2X12

R2 0100-01030

RES COMP 10K
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Table8-3. Model 8600 PartsList-V.C.OBoard Assembly (continued)

u20

u21
u22
u23
u24
u25
u26
uz27
u28
u29
u30
U3l
u32
u33
u34
U35

u36

PART #

0500-90900
0500-53400
0500-56500
0500-56500
0500-60600
0500-40920
0500-40930
0500-40950
0500-40900
0500-45100
0500-40900
0500-40910
0500-40900
0500-40900
0500-41100
0560-00800
0510-04900
0510-04900
0510-02650
0510-04900

0510-01100
0510-00100
0500-45600
0500-41200
0500-45600
0500-40850
0500-45600
0500-45600
0500-56500
0540-01100
0540-01100
0540-01100
0540-01100
0540-01100
0540-01100

0540-01100

0400-40800
0400-40600
0400-40600
0400-00700
0400-00700
0400-00700
0400-00700
0400-40600
0400-40600
0400-01200
0400-01340
0400-00700
0400-00700
0400-01200
0400-00700
0400-00700
0400-00750
0400-00750
0400-01200
0400-01340
0400-00700

DESCRIPTION

ANALOG SWDG211CJ

OP AMP LN308A

DUAL OP AMP LM1458N

DUAL OP AMP LM1458N
AD9685BD
ECLTOTTLMC10125P
ECLDIVIDERMC10138P
ECLXOR/XNORMC10107P
ECLNOR 10102

ECLOR/NOR GATEMC10H105P
ECLNOR 10102
ECLOR/NORGATEMC10105P
ECLNOR 10102

ECLNOR 10102

LINEREC 10216
D/ACONVERTORAD7541AJN
74LS490

74LS490

74LS133

74LS490

74LS74

74LS00

ECL10HO16
ECLFLIP-FLOP 10131
ECL10HO16

ECL 10109

ECL10HO16

ECL10HO16

DUAL OP AMP LM1458N
SHIFT REGISTER CD4094B
SHIFT REGISTER CD4094B
SHIFT REGISTER CD4094B
SHIFT REGISTER CD4094B
SHIFT REGISTER CD4094B
SHIFT REGISTER CD4094B

SHIFT REGISTER CD4094B

TSTR2N4959
TSTRMRF 904
TSTRMRF 904
TSTRBFY 90
TSTR2N5179
TSTR2N5179
TSTR2N5179
TSTRMRF 904
TSTRMRF 904
TSTR2N3904A
TSTR2N3906A
TSTR2N5179
TSTR2N5179
TSTR2N3904A
TSTR2N5179
TSTR2N5179
TSTR2N5771
TSTR2N5771
TSTR2N3904A
TSTR2N3906A
TSTR2N5179

CR1
REF

CR2
CR3
CR4

R24
R25
R26
R27
R28
R29
R30
R31
R32
R33
R34
R35
R36
R37
R38
R39
R40
R41
R42
R43
R44
R45
R46
R47
R48
R49
R50

0300-21100
PART #

0300-20900
0300-20900
0300-10300

0600-03330
0600-03330
0600-0R100
4200-00000

0203-0502A
0203-0502A
0203-0103A
0203-0100A
0203-0202A
0203-0102A
0203-0103A
0104-20040
0100-01510
0104-40200
0100-02230
0100-01020
0102-05610
0102-05600
0104-49R90
0104-4R020
0104-14010
0104-10020
0100-02710

0100-03300
0100-02710
0100-03300
0102-03900
0102-02210
0100-03300
0100-03300
0102-05600
0100-03310
0100-03310
0104-20010
0104-11500
0100-07510
0104-33210
0104-18210
0104-18210
0100-01010
0104-20000
0104-10020
0104-49900
0104-49910
0102-01010
0100-01010
0104-17410
0104-26100
0104-20000
0100-03300
0104-49900
0104-49900
0100-03300
0100-05610

DIODE REF 1N825A
DESCRIPTION

DIODE ZENER 1N749A
DIODE ZENER 1N749A
DIODE 5082-2835

COIL3.31537-24
COIL3.31537-24
0.1m

BEAD

RES VAR 5K 3386W
RES VAR 5K 3386W
RES VAR 10K 3386F
RES VAR 103386W
RES VAR 2K 3386W
RES VAR 1K 3386W
RES VAR 10K 3386F
RES MTF2M 1%
RES COMP 150
RESMTF 402 1%
RES COMP 22K
RES COMP 1K

RES COM 560 1/8W
RES COMP 56 1/8W
RESMTF49.91%
RESMTF4.02 1%
RESMTF 1.4K 1%
RESMTF 10K 1%
RES COMP 270

RES COMP 33

RES COMP 270

RES COMP 33

RES COMP 391/8W
RES COMP 220 1/8W
RES COMP 33

RES COMP 33

RES COMP 56 1/8W
RES COMP 330

RES COMP 330
RESMTF 2K 1%
RESMTF1151%
RES COMP 750

RES MTF 3.32K 1%
RES COMP 1.82K 1%
RES COMP 1.82K 1%
RES COMP 100

RES MTF 200 1%
RESMTF 10K 1%
RESMTF 499 1%
RES MTF 4.99K 1%
RES COMP 100 1/8W
RES COMP 100
RESMTF 1.74K 1%
RESMTF 261 1%
RES MTF 200 1%
RES COMP 33
RESMTF 499 1%
RES MTF 499 1%
RES COMP 33

RES COMP 560
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Table8-3. Model 8600 PartsList-V.C.OBoard Assembly (continued)

R51  0100-05610 RES COMP 560 R112 0100-03310 RES COMP 330
R113 0100-09100 RES COMP 91
REF PART# DESCRIPTION
REF PART# DESCRIPTION
R52  0100-07510 RES COMP 750
R53  0100-01020 RES COMP 1K R114 0100-03310 RES COMP 330
R54  0100-03310 RES COMP 330 R115 0100-05610 RES COMP 560
R55  0100-03310 RES COMP 330 R116 0100-05610 RES COMP 560
R56  0100-09100 RES COMP 91 R117 0100-03310 RES COMP 330
R57  0100-01040 RES COMP 100K R118 0100-05610 RES COMP 560
R58  0100-05610 RES COMP 560 R119 0100-09100 RESCOMP 91
R60  0100-03310 RES COMP 330 R120 0100-09100 RES COMP 91
R61  0100-01010 RES COMP 100 R121 0100-03310 RES COMP 330
R62  0100-05610 RES COMP 560 R122 0100-05120 RESCOMP5.1K
R63  0100-05610 RES COMP 560 R200 0104-15020 RESMTF 15K 1%
R65  0100-03310 RES COMP 330 R201 0100-01010 RES COMP 100
R66  0100-03310 RES COMP 330 R202 0100-08200 RES COMP 82
R67  0100-05610 RES COMP 560 R203 0100-02020 RES COMP 2K
R68  0100-03310 RES COMP 330
R69  0100-09100 RES COMP 91 Cl  1500-03300 CAP CER33P 20%50V
C2  1500-01040 CAP CER .1-20+80%50V
R70  0100-03300 RES COMP 33 C3  1500-01040 CAP CER.1-20+80%50V
R71  0100-05610 RES COMP 560 C4  1500-01040 CAP CER.1-20+80%50V
R72 0100-02010 RES COMP 200 C5  1500-01010 CAP CER 100 P 20% 50V
R73  0100-03300 RES COMP 33 C6  1500-01040 CAP CER.1-20+80% 50V
R74  0100-09100 RES COMP 91 C7  1500-01040 CAP CER.1-20+80%50V
R75  0100-09100 RESCOMP 91 C9  1500-01040 CAP CER .1-20+80% 50V
R76  0104-10000 RESMTF1001% Cll  1500-01040 CAP CER .1-20+80% 50V
R77  0104-10000 RESMTF 100 1% C13  1500-01040 CAP CER.1-20+80% 50V
R78  0100-01010 RES COMP 100 Cl4  1510-08200 CAP MICA 82P 10% 500V
R79  0100-08200 RES COMP 82 Cl5 1510-08210 CAP MICA 820 P 10% 300V
R80  0100-08200 RES COMP 82 Cl6  1560-01040 CAP CHIP.150V
R8l  0100-01010 RES COMP 100 C17  1560-01040 CAPCHIP .1 50V
R82  0100-03310 RES COMP 330 C18  1500-01040 CAP CER.1-20+80% 50V
R83  0100-09100 RESCOMP 91
R84  0100-01010 RES COMP 100 C19  1500-01040 CAP CER .1-20+80% 50V
R85  0100-05610 RES COMP 560 C20  1500-01040 CAP CER .1-20+80% 50V
R86  0100-09100 RES COMP 91 C21  1500-01040 CAP CER .1-20+80% 50V
R87  0100-09100 RES COMP 91 C25  1500-01040 CAP CER .1-20+80% 50V
R88  0100-09100 RES COMP 91 C26  1500-01030 CAP CER 10n20% 50V
C27  1500-01040 CAP CER .1-20+80%50V
R89  0100-09100 RES COMP 91 C28  1500-01040 CAP CER .1-20+80% 50V
R90  0100-09100 RES COMP 91 C29  1500-01040 CAP CER .1-20+80% 50V
R91  0100-09100 RES COMP 91 C30  1500-01040 CAP CER .1-20+80% 50V
R92  0100-09100 RES COMP 91 C31  1500-01040 CAP CER .1-20+80% 50V
R93  0100-05610 RES COMP 560 C32  1500-01040 CAP CER .1-20+80% 50V
R94  0100-03310 RES COMP 330 C33  1500-01040 CAP CER .1-20+80% 50V
R95  0100-01020 RES COMP 1K C34  1500-01040 CAP CER .1-20+80% 50V
R96  0100-03910 RES COMP 390 C35  1500-01040 CAP CER .1-20+80% 50V
R97  0104-47010 RESMTF4.7K 1% C36  1500-01040 CAP CER .1-20+80% 50V
R98  0100-03310 RES COMP 330 C22  1500-01040 CAP CER .1-20+80% 50V
R99  0100-03310 RES COMP 330 C23  1500-01040 CAP CER .1-20+80% 50V
R100 0100-03310 RES COMP 330 C37  1500-01040 CAP CER .1-20+80% 50V
R101 0104-15020 RESMTF 15K 1% C38  1500-01040 CAP CER .1-20+80% 50V
R102 0104-19620 RESMTF 19.6K 1% C39  1500-01040 CAP CER .1-20+80% 50V
R103 0104-18230 RESMTF 182K 1% C40 SELECTED
R104 0104-60410 RESMTF 6.04K 1% C41  1500-01040 CAP CER .1-20+80% 50V
R105 0104-30100 RESMTF3011% C42  1500-01040 CAP CER .1-20+80% 50V
R106 0104-10020 RESMTF 10K 1% C43  1500-04R70 CAP CER4.7P 20% 50V
R107 0104-10020 RESMTF 10K 1% C44  1500-01040 CAP CER .1-20+80% 50V
R108 0104-40200 RESMTF4021% C45  1500-01040 CAP CER .1-20+80% 50V
R109 0104-18210 RES COMP 1.82K 1% C46  1550-02000 CAP VAR 5-40P
R110 0104-33220 RESMTF33.2K 1% C47  1500-01040 CAP CER .1-20+80% 50V
R111 0100-03310 RES COMP 330 C48  1500-01040 CAP CER .1-20+80% 50V
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Parts List

Table8-3. Model 8600 PartsList-V.C.OBoard Assembly (continued)

C49  1500-01040 CAP CER.1-20+80% 50V C67  1532-0107P CAPELEC 10016V

C50  1500-01040 CAP CER.1-20+80% 50V C68  1500-04R70 CAP CER4.7 P 20%50V
REF PART# DESCRIPTION REF PART# DESCRIPTION

C51  1500-01040 CAP CER.1-20+80% 50V C69 SELECTED

C52  1500-01010 CAP CER 100 P 20%50V C70  1500-05600 CAP CER56P 20% 50V

C53  1500-01040 CAP CER.1-20+80% 50V C71  1500-01020 CAP CER 1n20% 50V

C54  1500-01040 CAP CER.1-20+80% 50V C72  SELECTED

C55  1500-01040 CAP CER.1-20+80% 50V C73  SELECTED

C56  1500-01040 CAP CER.1-20+80% 50V J1 3000-30520 CONFEMALE 2X8-8200
C57  1500-01040 CAP CER.1-20+80% 50V J2 3000-30520 CONFEMALE 2X8-8200
C58  1500-01040 CAP CER.1-20+80% 50V J3 3000-16000 CONRFMALE JACKSON
C59  1500-01040 CAP CER.1-20+80% 50V Ja 3000-16000 CONRFMALE JACKSON
C60  1500-01040 CAP CER.1-20+80% 50V

C61  1533-01070 CAPELEC 10025V DL1  0600-10500 DLY LINE 10nS

C62  1533-01070 CAPELEC 10025V DL2  0600-10400 DLYLINES8nS

C63  1534-01070 CAPELEC 10040V DL3  0600-10400 DLYLINES8NS

C64  1534-01070 CAPELEC 1000V DL4  0600-10500 DLY LINE 10nS

C65  1532-0107P CAPELEC 10016V

C66  1532-0107P CAPELEC 10016V J3A  3000-17000 CON RFFEMALE JACKSON
Table8-4. Model 8600 PartsL ist - PulseWidth/Delay (A and B) Board Assembly

REF PART# DESCRIPTION REF PART# DESCRIPTION

Ul  0510-04900 7415490 U36  0540-01100 SHIFTREGISTER CD4094B
U2  0510-02650 7418133 U37  0540-01100 SHIFTREGISTER CD4094B
U3 0500-45000 ECLNORMCI10H102P U38  0540-01100 SHIFTREGISTER CD4094B
U4  0500-45000 ECLNORMC10H102P U39  0540-01100 SHIFTREGISTER CD4094B
U5  0500-45100 ECL OR/NOR GATE MC10H105P U40  0540-01100 SHIFTREGISTER CD4094B
U6  0500-45000 ECLNORMC10H102P U41  0500-40950 ECL XOR/XNOR MC10107P
U7 0500-45000 ECLNORMC10H102P

Us  0500-45000 ECLNORMC10H102P Q1  0400-01340 TSTR2N3906A

U9  0500-45100 ECL OR/NDR GATE MC10H105P Q2  0400-01340 TSTR2N3906A

U10  0500-45000 ECLNORMC10H102P Q3 0400-02500 TSTRJ109

U1l  0510-04900 7415490 Q4  0400-20050 TSTRBFW30

U12  0510-04900 7415490 Q5  0400-20050 TSTRBFW30

U13  0510-02650 7418133 Q6  0400-01200 TSTR2N3904A

Ul4  0500-40860ECL 10124 Q7  0400-00100 TSTR2N3640

U15  0500-45500ECL 10H109 Q8  0400-00200 TSTR2N3646

U16  0500-45300ECL FLIP-FLOPMC10H131P Q9  0400-01610 TSTR2N3866A

Ul7  0500-45100ECL OR/NORGATEMC10H105P Q10  0400-00800 TSTR2N5160A

U18  0500-45500ECL 10H109

U19  0500-45300ECL FLIP-FLOPMC10H131P R1  0102-05610 RES COMP 560 1/8W

U20  0500-45100ECL OR/NORGATEMC10H105P R2  0102-09100 RES COMP 911/8W

U21  0500-45300ECL FLIP-FLOPMC10H131P R3  0102-09100 RES COMP 911/8W

U22  0510-04900 7415490 R4 0102-09100 RES COMP 911/8W

U23  0500-20350 745196 RS 0102-09100 RES COMP 911/8W

U24  0500-20350 745196 R6  0102-09100 RES COMP 911/8W

U25  0500-40920 ECLTOTTLMC10125P R7  0102-09100 RES COMP 91 1/8W

U26  0500-40970 MC10136P R8  0102-05610 RES COM560 1/8W

U27  0500-40970 MC10136P R11  0102-03310 RESMTF 330 1/8W

U28  0500-40970 MC10136P R12  0102-05610 RES COM560 1/8W

U29  0500-40970 MC10136P R13  0102-09100 RES COMP 911/8W

U30  0500-40970 MC10136P R14  0102-09100 RES COMP 91 1/8W

U3l  0500-40970 MC10136P R15  0102-09100 RES COMP 911/8W

U32  0500-45100 ECL OR/NOR GATE MC10H105P R16  0102-09100 RES COMP 911/8W

U33  0540-01100 SHIFTREGISTER CD4094B R17  0102-09100 RES COMP 911/8W

U34  0540-01100 SHIFTREGISTER CD4094B R18  0102-05610 RES COM560 1/8W

U35  0540-01100 SHIFTREGISTER CD4094B R19  0102-03310 RESMTF 330 1/8W
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Model 8600

Table8-4. Model 8600 PartsList - PulseWidth/Delay (A and B) Board Assembly (continued)

REF

R20
R21
R22
R23
R24
R25
R26
R28
R29
R30
R31
R32
R33
R35
R36
R37
R38
R39
R40

R41
R42
R43
R44
R45
R46
R47
R48
R49
R50
R51
R52
R53
R54
R55
R56
R57
R58
R59

R60
R61
R62
R63
R64
R65
R66
R67
R68
R69
R70
R71
R72
R73
R74
R75
R76
R77
R78
R79
R80

PART #

0102-09100
0102-05610
0102-05610
0102-05610
0102-05610
0102-05610
0102-09100
0102-03310
0102-05610
0100-09100
0102-05610
0102-05610
0102-05610
0102-03310
0102-09100
0102-05610
0102-09100
0102-05610
0102-05610

0102-03310
0100-01020
0100-01020
0102-05610
0102-05610
0102-03310
0102-05610
0102-05610
0100-03310
0102-05610
0102-05610
0102-05610
0102-05610
0102-05610
0102-03310
0102-03310
0102-09100
0100-01810
0102-09100

0102-05610
0100-02220
0100-01810
0100-05610
0100-05610
0100-01030
0100-01030
0100-01530
0100-01030
0100-02040
0100-01820
0100-02200
0100-02200
0100-01010
0104-71R5A
0100-02210
0104-16500
0100-01520
0100-01520
0100-01520
0100-01520

DESCRIPTION

RES COMP 91 1/8W
RES COM560 1/8W
RES COM 560 1/8W
RES COM 560 1/8W
RES COM560 1/8W
RES COM560 1/8W
RES COMP 91 1/8W
RES MTF 330 1/8W
RES COM560 1/8W
RES COMP91

RES COM560 1/8W
RES COM560 1/8W
RES COM560 1/8W
RESMTF 330 1/8W
RES COMP 91 1/8W
RES COM560 1/8W
RES COMP 91 1/8W
RES COM560 1/8W
RES COM560 1/8W

RES MTF 330 1/8W
RES COMP 1K

RES COMP 1K

RES COM560 1/8W
RES COM 560 1/8W
RES MTF 330 1/8W
RES COM560 1/8W
RES COM560 1/8W
RES COMP 330
RES COM560 1/8W
RES COM560 1/8W
RES COM560 1/8W
RES COM560 1/8W
RES COM560 1/8W
RESMTF 330 1/8W
RES MTF 330 1/8W
RES COMP 91 1/8W
RES COMP 180
RES COMP 91 1/8W

RES COM560 1/8W
RES COMP 2.2K
RES COMP 180
RES COMP 560
RES COMP 560
RES COMP 10K
RES COMP 10K
RES COMP 15K
RES COMP 10K
RES COM 200K
RES COMP 1.8K
RES COMP 22
RES COMP 22
RES COMP 100
RESMTF 71.51% 1/2W
RES COMP 220
RESMTF 165 1%
RES COMP 1.5K
RES COMP 1.5K
RES COMP 1.5K
RES COMP 1.5K

R81
REF

R82
R83

0100-03300
PART #

0100-03300
0104-5R620
0104-5R620
0100-03910
0100-05610
0100-03910
0100-05610
0104-43R20
0100-02220
0100-03910
0100-05610
0100-09100

0100-08200
1500-01040
1500-01040
1500-01040
1500-01040
1500-01040
1500-01040
1500-01040
1500-01040
1500-01040
1500-01040
1500-01040
1500-01040
1500-01040
1500-01040
1500-01040
1500-01040
1500-01040
1500-01040
1500-01040
1500-02700
1550-02700
1500-01040
1500-01040
1500-02700
1550-02700
1500-01040
1500-01040
1500-01040
1500-01040
1500-01040
1500-01040
1500-01040
1500-01040
1500-01040
1500-01040
1500-01040
1500-01500
1533-01070
1533-01070
1533-01070
1533-01070
1500-01040
1500-01040
1500-01040
1500-01040
1510-06R20

RES COMP 33
DESCRIPTION

RES COMP 33
RESMTF5.62K 1%
RESMTF5.62K 1%
RES COMP 390
RES COMP 560
RES COMP 390
RES COMP 560
RESMTF43.21%
RES COMP 2.2K
RES COMP 390
RES COMP 560
RES COMP 91

RES COMP 82

CAP CER.1-20+80% 50V
CAP CER.1-20+80% 50V
CAP CER.1-20+80% 50V
CAP CER.1-20+80% 50V
CAP CER.1-20+80% 50V
CAP CER.1-20+80% 50V
CAP CER.1-20+80% 50V
CAP CER.1-20+80% 50V
CAP CER.1-20+80% 50V
CAP CER.1-20+80% 50V
CAP CER.1-20+80% 50V
CAP CER.1-20+80% 50V
CAP CER.1-20+80% 50V
CAP CER.1-20+80% 50V
CAP CER.1-20+80% 50V
CAP CER.1-20+80% 50V
CAP CER.1-20+80% 50V
CAP CER.1-20+80% 50V
CAP CER.1-20+80% 50V
CAPCER27P 20% 63V
CAP VAR 3.5-20P 5MM
CAP CER.1-20+80% 50V
CAP CER.1-20+80% 50V
CAPCER27P 20% 63V
CAP VAR 3.5-20P 5MM
CAP CER.1-20+80% 50V
CAP CER.1-20+80% 50V
CAP CER.1-20+80% 50V
CAP CER.1-20+80% 50V
CAP CER.1-20+80% 50V
CAP CER.1-20+80% 50V
CAP CER.1-20+80% 50V
CAP CER.1-20+80% 50V
CAP CER.1-20+80% 50V
CAP CER.1-20+80% 50V
CAP CER.1-20+80% 50V
CAP CER15P 20% 50V
CAPELEC 10025V
CAPELEC 10025V
CAPELEC 10025V
CAPELEC 10025V

CAP CER.1-20+80% 50V
CAP CER.1-20+80% 50V
CAP CER.1-20+80% 50V
CAP CER.1-20+80% 50V
CAPMICA6.2P 10% 500V
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Table8-4. Model 8600 PartsList - PulseWidth/Delay (A and B) Board Assembly (continued)

C49  1500-01040 CAP CER.1-20+80% 50V DL6  0600-10000 DLY LINE 7nSEC
REF PART# DESCRIPTION REF PART# DESCRIPTION
C50  1500-01040 CAP CER.1-20+80% 50V DL7  0600-10100 DLY LINE 1nSEC
C51  1500-01040 CAP CER.1-20+80% 50V DL8  0600-10200 DLY LINE 2nSEC
C52  1500-01040 CAP CER.1-20+80% 50V DL9  0600-10300 DLY LINE4nSEC
C53  1500-01800 CAP CER 18P DL10 0600-10400 DLY LINE8nSEC
C56  1500-01000 CAP CER 10P 20% 50V DL11 0600-10000 DLY LINE 7nSEC
C57  1500-01000 CAP CER 10P 20% 50V DL12 0600-10400 DLY LINE8nSEC
C58  1500-01000 CAP CER 10P 20% 50V DL13 0600-10300 DLY LINE4nSEC
C60  1500-01000 CAP CER 10P 20% 50V DL14 0600-10400 DLY LINE8nSEC
C61  1500-01000 CAP CER 10P 20% 50V DL15 0600-10400 DLY LINE8nSEC
C62  1500-01000 CAP CER 10P 20% 50V DL16 0600-10000 DLY LINE 7nSEC
C65  1500-01040 CAP CER.1-20+80% 50V DL18 0600-10500 DLY LINE 10NSEC
DL19 0600-10400 DLY LINE8nSEC
DL1  0600-10100 DLY LINE 1nSEC
DL2  0600-10200 DLY LINE 2nSEC J1 3000-30520 CONFEMALE2x8
DL3  0600-10300 DLY LINE4nSEC J2 3000-30520 CONFEMALE2x8
DL4  0600-10400 DLY LINE8nSEC J3 3000-16000 CONRFMALE
DL5  0600-10400 DLY LINE8nSEC J3A  3000-17000 CONRFFEMALE
Table8-5.Model 8600 PartsList - Output Amplifier (A and B) Board Assembly
REF PART# DESCRIPTION REF PART# DESCRIPTION
Cl  1533-01070 CAPELEC 10025V CR1  0300-21100 DIODE REF 1N825A
C2  1533-01070 CAPELEC 10025V CR2  0300-20200 DIODE ZENER 1N753A
C3  1533-01070 CAPELEC 10025V CR3  0300-20110 DIODE ZENER 1N747A
C4  1533-01070 CAPELEC 10025V CR4  0300-20200 DIODE ZENER 1N753A
C5  1533-01070 CAPELEC 10025V CR5  0300-20110 DIODE ZENER 1N747A
C6  1533-01070 CAPELEC 10025V CR6  0300-20800 DIODE ZENER 1N750A
C7  1500-01040 CAP CER.1-20+80% 50V CR7  0300-20800 DIODE ZENER 1N750A
C8  1500-01040 CAP CER.1-20+80% 50V CR8  0300-20400 DIODE ZENER 1N758A
C9  1500-01040 CAP CER.1-20+80% 50V CR9  0300-20400 DIODE ZENER 1N758A
C10  1500-01040 CAP CER.1-20+80% 50V CR10 0300-00400 DIODE 1N4151
C11  1500-01040 CAP CER.1-20+80% 50V CR11 0300-00400 DIODE 1N4151
C12  1500-01040 CAP CER.1-20+80% 50V J1 3000-16000 CONRFMALE JACKSON
C13  1500-01040 CAP CER.1-20+80% 50V
Cl14  1500-01040 CAP CER.1-20+80% 50V K1 0900-00700 RELAYRZ-1
C15  1500-01040 CAP CER.1-20+80% 50V K2 0900-00700 RELAYRZ-1
C16  1540-0106A CAPTANT 1035V
C17  1500-01040 CAP CER.1-20+80% 50V L1 4200-00000 FERRITE BEAD 2457-1355
C18  1500-01040 CAP CER.1-20+80% 50V L2 4200-00000 FERRITE BEAD 2457-1355
C19  1500-01040 CAP CER.1-20+80% 50V L3 4200-00000 FERRITE BEAD 2457-1355
C20  1540-0106A CAPTANT 1035V L4  4200-00000 FERRITE BEAD 2457-1355
C21  1540-0106A CAPTANT 1035V L5  4200-00000 FERRITE BEAD 2457-1355
C23  1500-01040 CAP CER.1-20+80% 50V L6  0600-03310 COIL 330uH 2500-04
C24  1500-01040 CAP CER.1-20+80% 50V L7 4200-00000 FERRITE BEAD 2457-1355
C25  1540-0106A CAPTANT 1035V
C26  1500-01030 CAP CER 10n20% 50V Q1  0400-01200 TSTR2N3904A
C27  1500-01030 CAP CER 10n20% 50V Q2 0400-00710 TSTRBFY-90
C28  1560-01040 CAP CHIP.1 50V Q3 0400-00710 TSTRBFY-90
C29  1560-01040 CAP CHIP.1 50V Q4  0400-00750 TSTR2N5771
C30  1500-01030 CAP CER 10n20% 50V Q5  0400-00750 TSTR2N5771
C31  1500-01040 CAP CER.1-20+80% 50V Q6  0400-50100 TSTR2N4260
C32  1500-01040 CAP CER.1-20+80% 50V Q7  0400-20050 TSTRBFW30
C33  1500-01040 CAP CER.1-20+80% 50V Q8  0400-20400 TSTRNE90115D
C34  1500-01040 CAP CER.1-20+80% 50V Q9  0400-20400 TSTRNE90115D
C35 1500-01030 CAP CER 10n20% 50V Q10  0400-50000 TSTR2N 5109
C36  1500-01030 CAP CER 10n20% 50V Q11  0400-50000 TSTR2N 5109
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Table8-5. Model 8600 PartsList - Output Amplifier (A and B) Board Assembly (continued)

R43  0104-71R50 RESMTF71.5%

REF PART# DESCRIPTION

REF PART# DESCRIPTION
Q12  0400-40100 TSTR2N2219A
Q13  0400-01500 TSTR2N2905A R44  0100-08210 RES COMP 820
Q14  0400-01500 TSTR2N2905A R45  0100-08210 RES COMP 820
Q15  0400-40100 TSTR2N2219A R46  0104-68120 RESMTF68.1K 1%
Q16  0400-01200 TSTR2N3904A R47  0104-18230 RESMTF 182K1%
Q17  0400-01200 TSTR2N3904A R48  0104-56220 RESMTF56.2K 1%
Q18  0400-01200 TSTR2N3904A R49  0104-51110 RESMTF5.11K 1%
Q19  0400-01340 TSTR2N3906A R50 0104-56210 RESMTF56.2K 1%
Q20  0400-01340 TSTR2N3906A R51 0100-05120 RESMTF5.11K 1%
Q21  0400-01340 TSTR2N3906A R52  0104-2000A RESMTF 200 1% 1/2W
Q22  0400-01340 TSTR2N3906A R53  0104-40200 RESMTF 402 1%
Q23  0400-00750 TSTR2N5771 R54  0104-49910 RESMTF 4.99K 1%
Q24  0400-00200 TSTR2N3646 R55  0104-49910 RESMTF 4.99K 1%
Q25 0400-01340 TSTR2N3906A R56  0100-05120 RES COMP5.1K
Q26  0400-01200 TSTR2N3904A R57  0104-2000A RESMTF 200 1% 1/2W
Q27  0400-01200 TSTR2N3904A R59  0104-56200 RESMTF562 1%
Q28  0400-01200 TSTR2N3904A R60  0104-10010 RESMTF 1K 1%

R61  0100-01030 RES COMP 10K
Rl 0104-49910 RESMTF4.99K 1% R62  0104-10ROA RESMTF101% 1/2W
R2 0104-24920 RESMTF24.9K 1% R63 0100-01010 RES COMP 100
R3  0100-01020 RESCOMP 1K R64  0104-10010 RESMTF 1K 1%
R4 0104-24920 RESMTF24.9K 1% R65 0100-01030 RES COMP 10K
R5  0104-24920 RESMTF24.9K 1% R66  0104-10ROA RESMTF101% 1/2W
R6 0203-0202A RES VAR 2K 3386W R67 0100-01010 RES COMP 100
R7 0203-0202A RES VAR 2K 3386W R68 0104-10010 RESMTE 1K 1%
R8 0203-0104A RES VAR 100K 3386W R69 0100-01030 RES COMP 10K
R9 0203-0104A RES VAR 100K 3386W R70 0100-01020 RES COMP 1K
R10  0104-10010 RESMTF1K1% R71  0104-10ROA RESMTF101%1/2W
R11 0104-10020 RESMTF 10K 1% R72 0100-01010 RES COMP 100
R12 0104-10020 RESMTF 10K 1% R73 0100-01010 RES COMP 100
R13 0100-01310 RES COMP 130 R74 0100-01030 RES COMP 10K
R14 0100-08200 RES COMP 825 1% R75 0100-01020 RES COMP 1K
R15  0100-05110 RESCOMP 510 R76  0104-10ROA RESMTF101% 1/2W
R16 0102-03300 RES COMP 33 1/8W R77 0104-10010 RESMTF 1K 1%
R17 0102-03300 RES COMP 331/8W R7S 0100-05620 RES COMP5.6K
R18  0100-01020 RESCOMP 1K R79  0100-05620 RES COMP5.6K
R19  0100-05110 RESCOMP510 RS0  0104-30110 RESMTF 3.01K 1%

R81  0104-1000B RESMTF 100 1% 1W
R20  0100-05100 RESCOMP 5151% R82  0104-1000B RESMTF 100 1% 1W
R21  0104-71R50 RESMTF71.51% R83  0104-96R5A RESMTF 96.519% 1W
R22  0100-05100 RESCOMP 5151% R84 0104-7IR5A  RESMTF71.51/2W1%
R23  0104-71R50 RESMTF71.51% R85  0104-96R5A RESMTF 96.51% 1W
R24  0100-02210 RES COMP 220
R25 0100-01810 RES COMP 180 R86  0100-03920 RES COMP 3.9K
R26  0100-02210 RES COMP 220 Ul  0540-01100 SHIFT REGISTER CD4094B
R27 0100-01810 RES COMP 180 U2  0540-01100 SHIFT REGISTER CD4094B
R28  0100-01020 RES COMP 1K U3 0540-01100 SHIFT REGISTER CD4094B
R29  0100-05110 RES COMP510 U4  0560-00700 10BIT D/AAD7533JN
R30  0104-20000 RESMTF2001% U5  0560-00700 10BIT D/AAD7533JN
R31  0104-20000 RESMTF2001% U6  0500-56500 DUAL OP AMP LM1458N
R32  0104-20000 RESMTF 200 1% U7  0500-56500 DUAL OP AMP LM1458N
R33  0104-20000 RESMTF 200 1% U8  0500-45200 LINERECEIVERMC10H116P
R34  0102-01000 RES COMP 10 1/8W U9  0500-56000 OP AMP LF13741
R35 0102-01000 RES COMP 10 1/8W U10  0500-56500 DUAL OP AMP LM1458N
R36 0100-01000 RES COMP 10 U1l  0500-56500 DUAL OP AMP LM1458N
R37  0100-01000 RES COMP 10 Ul2  0500-56500 DUAL OP AMP LM1458N
R38  0104-20000 RESMTF 200 1% U13  0500-56500 DUAL OP AMP LM1458N
R39  0104-20000 RESMTF2001% Ul4  0500-56310 OP AMPLM741C
R40  0104-71R50 RESMTF71.5% U15  0500-56310 OP AMPLM741C
R41  0104-20000 RESMTF2001% U16  0500-56310 OP AMPLM741C
R42  0104-20000 RESMTF2001%
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Parts List

Table8-6. Model 8600 PartsList - Front Panel Board Assembly

REF

DS1
to
DS7

DS8

DS9

DS10
DS11
DS12
DS13
DS14
DS15
DS16
DS17
DS18
DS19

PART #

0510-02700
0510-02700
0510-02700

0400-01800
0400-01800
0400-01800
0400-01800
0400-01800
0400-01800
0400-01800
0400-01800
0400-01800
0400-01800
0400-01800
0400-01800
0400-01800

1533-01070
1200-10800
1200-10800

1200-10100
1200-10200
1000-00300
1000-00700
1000-00700
1000-00700
1000-00300
1000-00700
1000-00700
1000-00700
1000-00700
1000-00300

DESCRIPTION

IC74LS138
IC74L5138
IC74LS138

TSTR2N4403
TSTR2N4403
TSTR2N4403
TSTR2N4403
TSTR2N4403
TSTR2N4403
TSTR2N4403
TSTR2N4403
TSTR2N4403
TSTR2N4403
TSTR2N4403
TSTR2N4403
TSTR2N4403

CAPELECT 10025V
7SIGMENT DISPLAY HDSP 5501
7SIGMENT DISPLAY HDSP 5501

LEDHDSP 7507 +/-1
LEDHDSP 75017 SEG
LED 3MM RED 5082-4480
LEDREDMV57124-18
LEDREDMV57124-18
LEDRED MV 57124-18
LED 3MM RED 5082-4480
LEDREDMV57124-18
LEDRED MV 57124-18
LEDRED MV 57124-18
LEDRED MV 57124-18
LED 3MM RED 5082-4480

REF

DS20
DS21
DS22
DS23
DS24
DS25
DS26
DS27
DS28
DS29
DS30
DS31
DS32
DS33
DS34
DS35
DS36
DS37
DS38
DS39
DS40
DS41
DS42
DS43

S1-
to
S33

R1-

R13
R14
R15

Ji
J1A

PART #

1000-00700
1000-00700
1000-00700
1000-00300
1000-00700
1000-00700
1000-00700
1000-00300
1000-00700
1000-00700
1000-00700
1000-00300
1000-00700
1000-00700
1000-00700
1000-00700
1000-00700
1000-00700
1000-00700
1000-00700
1000-00700
1000-00700
1000-00700
1000-00300

2000-61600
2000-61600
0100-02210
0100-02210
0100-02700
0100-03300

3000-40150
3000-40700

DESCRIPTION

LEDREDMV57124-18
LEDRED MV 57124-18
LEDREDMV57124-18
LED 3MM RED 5082-4480
LEDREDMV57124-18
LEDRED MV 57124-18
LEDRED MV 57124-18
LED 3MM RED 5082-4480
LEDRED MV 57124-18
LEDRED MV 57124-18
LEDRED MV 57124-18
LED 3MM RED 5082-4480
LEDREDMV57124-18
LEDRED MV 57124-18
LEDREDMV57124-18
LEDREDMV57124-18
LEDREDMV57124-18
LEDRED MV 57124-18
LEDRED MV 57124-18
LEDREDMV57124-18
LEDRED MV 57124-18
LEDRED MV 57124-18
LEDRED MV 57124-18
LED 3MM RED 5082-4480

SWPUSHBUTTON
SWPUSHBUTTON
RES COMP 220
RES COMP 220
RES COMP 27

RES COMP 33

CON20PINMALE
CON20PINFEMALE
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