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WARRANTY

Kaithisy instruments, Inc. warrsnis this product 1o be fres from defects
in matenal and worbranshin for a period of 1 year from dats of ship-
ment, During the warranty paried, we will, 87 cur ogtion, sither rapair
or replace any product that proves to be defective.

Ta exsrcise this warranty, wiite or call vour local Kelthisy repressant-
ative, or coniact Kejthley hegdguarters in Cleveland, Ohio, You wili be

given prompt assistance and returh ingtructions, Send the instrument,
ransnariation prapaid, to the indlcatad serviceifacility, Ranairs will be
made and the Inetrument returned, wransportation pregald. Repaired
prodycis sre warranied for the balencs of the original warranty psrlod,
or at lagst 90 daye.

LIMITATION OF WARRANTY

Thig werranty doses not apply to defacts resulting from unauthorizsd
madifieation or misuss of any g:smfima;;i: or part. This warranty sleo doas
not apoly to fuses, batteries, or damags from batiery leakage.
This warraniy s In lisu of all other warranties, sxpressed or implisd, in-
giuging any implied warranty of merchantability or fiiness for 2 par
tiouler use, Keithley Instrumaents, inc, shall notbs liable for anv indirsce,
spgcigl or consegueantial damages,

STATEMENT OF CALIBRATION

This instrumsnt has been inspscied and issied i accordance with
specifications published by Kaithlay ira’*rum%nta, g,

The accuracy and calibration of this iInstrument are iraosable o the
Nationat Burssy of Stancards through sguipmant which is calibrated at
planned intervals b r:z“ﬂ";z&r O 10 C f“’iiﬁﬁsﬁ standards mainiainad in
ne Lahoratovies of rig‘zh gy Instrumenis, Ine.
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SPECIFICATIONS

INPUT CHARACTERISTICS

Channel A, By sach chanpsl

RANGE: § to oMz, de coupled.
”«&GHZ e 120MHz, ac coupled,
SEMSITIVITY Ooy 28V rms, <10z,
S0ty rms, > 100z

BYNAMIC RAMGE )k S0mV to 5V plepk, «20MHe,

140y w 2.3V plepk, = 200MHs,
COUPLING: ac or de, switchable,
IMPEDANCE: TMO nomunal, shuneed by «<60pE
ATTEMUATOR: 1 or «10 nominal, switchable,
LW PASS FILTER: -I0JB at 100kHMz nominal, switchabls,
SIGNAL OPERATIMG BANGE i 2,38V de 1o
TRIGGER LEVEL: -2.58V d¢ to +2.55V de, x1
Y de to +25.53V de, x10
TRIGGER LEVEL RESOLUTION: 10nd/,. x1,

10V, X0,
TRESGER LEVEL SETTING AC@E}R&C_&’:
£3BnW o+ 2% of setting), 1.
£{3B0mY + 2% of setting), 10
TRIGGER LEVEL ‘%LT’E’IN{; CUTPUT: via rear panel BNC,
ok u(jit wted for attenuators,

BLOPE: + or - dlope, switchable.
Df%ﬁ’iﬁi(}lE LEVEL:

w1 tv Ak 1z WR de + pesk ac
’ 1 A x WY m‘;w{&rfn«,{uem\
3V rms

x i dc ZEkHz. 2500 de + ;:eak ac
2kFHZ-00kHz & % IV rmseHzifrequency
= 100kHz 5

Channel © fwith ﬁﬁmﬂ 7751 option
BANGE: 500z ¢ 130
SEMEITIVITY: 13mVY, ":’JM -{7 o LOGHz
B, 10GHz o 1.2G E“*f
73, 1.2GHz to 1.3GHz
Dy MAMILC RANGE:
COUPLING: ac
IMPETIAMNCE: 3062,
DAMAGE LEVEL:
de100kHz
>0k Hz

2oy rms o 1V rms,

18Y de « peak ac
3V orms

FREQUENCY A, B
RAMGE: 0.z to 120MHz,

LSO DIBFLAYED: (Mns x Preguency)/Gare Time .

RESCLUTION:
L LED - (14 % Trigger Error + dnsix Frequenqy

rate Time
ACCLRALY:
+Resolution £{Time Base Error x Frequency)
DEGITS DISFLAYED: § per second of Gate Time, minimum,

2 .58V dc.

PRERIOTD A

RAMGE: 10ns to 104 seconds.

L0 DISPLAYED: Wns to 0.lms.

ACCURALY.

%1 LED a{Time Base Brror « Perlod) 4 Trigger Erron

PERIOD AVERAGE A

BANGE: 1062 to 10asc.

L8 DISPLAYED: (10ns x Period)/Gate Time.

RESCLUTION:

41180 & {14 x Trigzer Error + 2ns) x Period

Gate Time
ACCURACY: 2 Resclution z(Time Base Error ¥ Perioed}
HNUMBEE OF PERIODSE AVERAGED: Gate Time/Period

TIME IMTERVAL A8
RANGE: W0ne to 104 sevonds,

CLSED DMSPLAYED: W0ns to 0lms.
ACTURACY: 1 LS50 £(Time Base Brror x Time Inigrvah

' % Trigger Brror ¢ Trigger Thning Error g2ns,

PULSE WIDTH A (Positive or Negative)
RANGE: Uns to W seconds.
L33 THEPLAVELY Hins to 0.1ms.
ACCURALY: 41 LS +{Time Base Brror x Pul
4 Trigger Brror ¢ Trigeer Timing Do

TOTALIZE A

MODES: Cumolative or A gased by 3

BAMGE: o 161

REPETITION BATE: 1200Hz max,

LED DISFLAYED: | count up to HI0-
cant digits,

ACCURACY: +

1, then % mosgt

Sianii-
TV

| :Lw}

CATE/DELAY

INTERMNAL GATE TIME: Variable from 0025
incraments, or one verlod of the input, wh
May be used In Frequency and Period Average

to 10sec in 43

ver 15 longar.

messuTements. .
EXETERNAL GATE TIME: Continuously variable from 100ss
to Msec; or one pericd of the input, whichever longer

EXTERNAL GATE DELAY:
input signal, maxirmum,

IMTERMNAL DELAY TIME: Variabie from 0
ircrements, May be used in Period,
Width measurements,

EXTERNAL DELAY TIME: Continucusly vadable from 100ys
& 1 howt

EXTERNAL GATE/DELAY INFLUT Positive TTL signal via
rear panel BNC

Wps + one pertod of the

Oue to Waee tn 458
Time Interval and Pulse




TIME BASE

TOXO owlih Modal 7782 ontlon)

PREGUENCY: 10MHz

AGING HATE: <1 x irmonth,
TEMPERATURE: +1 x W0, 0 1o 40°C, ref 25%C.
LANE VDTAGE: <7 » W0 for 0% changs,

IEEE-488 INTERFACE

MULTILINE COMMANDE: DCL, LLO, 500, CET, GTL,
UNT, UNL, SPE, 5FD

VMILINE COMMANDS [FC, REN, BOI, SRO), ATH.

INTERRACE FUNOTIONS: SHI, AHL Ts, THG L4, LEQ, 581,
FEG, DO T, 4G, EL

FROGRAMMABLE PARAMETERS: All front pansl controls
{exceps POWER) plus Reading Rate, Data Format, Triggen
H01, Terminator, Service Request, Self Test, Display, Status,

HEADHNG BATES: ong shot, nowel (3second), fast

{2%igecond), ov dump (40/zecond),

Specifications subject to changs without notice,

GENERAL

DHEPFLAY: Nine LED diglts with decimal point and exponent

BENCH READING RATES: One shot, or nommal (Msecond).

ARMING (TRIGGER) Hach channel is armed by it's own
signal; or RESET button or EXT ARMING input when in one
shot (HIOLD) mode,

ARMING DBLAY: 30ps in Frequency and Period Avsrage;
10us in Period, Time Interval and Pulse Width,

EXTERMAL ARMING INPUT: Positive edge TTL signal via
rear panel BN,

EXTERNAL TIME BASE INPUT 10MHz TTL signal via rear
panzl BNG

THAE BABEGUT: 2V minimum @ 10MHz, 1008 output 25l
tance, via Terr pansl BNC,

GATE: LED dindicator lghts when gate is open.

WARMUP: 2 hours to rated acouracy and stabilily,

CPERATING TEMPERATURE: 0° ¢ 40°C, 0% to 80% relative
Rurrddity,

STORAGE TEMPERATURE: -25° to 05°C

POAWER: 108125V or Z10-250V (rear punel switch salected),
So-6lHz, 35VA max. 90110V avallable,

DIMENSIONS, WEICHT 127mum high » Z1%mm wide x
g deep {57y 8% 1.
Net welght 33kg (8 s}
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s Bage Er m ~:1img base error is the maximum frace
m%zf requency change in the time base frequency due
all erors { .g aging, tempersture, Hne voltage)

Tigner Erar—

4 ggg e %g‘gé

ste at Trigger Poird

Where!

gy is the RM% nodse voltage of the counter’s nput channel
(250mY typical).

en i§7the RME noise of the input signal for TWOMHE
bandwideh,

g:}"?‘“'u t'&’a 31 24)
shouid be rounde
1Ansec o Wnsee

f:i?* 3?&&& w@‘,miz(:cmt

LOSSARY OF TERMS

Trigger Timing Ervor

LT LY

e
i

Start

mput Slew Rate at ‘nto n
=1 Poind

Input Slew Rate at
Tﬂ%‘%&‘l‘ P\); i1

External Arming (Tringer Da
is the timne from the pnezl,*
fans

signsl o the internal gate

Ewternsl Gate Dalay—External |
the positive going slope of the gating
nat gaté open signal.






IKTHODUCTION

The Keithley Model 775 Programmable Counter/Timer is
a nine diglt, microcomputer based, fully programmable,
universal counteritimer, The M mdel 775 measures with
high resolution the foliowing parameters:

s Freguency &

¢ Frequency B

® Frequency €

= Period

e Period Averaged

#+ Tirme Intervals A — B

Pulse Width (positive or negative] A

&

The Model 775 has an Wmm (056 in.} LED display, The
display consists of 9 digits with an additional digit for ex-
ponent, The uilt-in interface makes the ingtrument fully
programmable over the IEEE-488 bus,

The Model 775 contains a programmable frigger level that
allows additionat fexibility in messurerments over the bus
{ep. measuring rise and fall time with trigger points other
than 10% and 90%). Gate time is programumed in 46 steps
from 10Gpeec to Wsec or external fom the front pansl or
aver the bus,

1.2 MODEL 775 FEATURES

Dual Channel Capability—Dual channel
bwor gimilar channels up to 1200z,

capability with

Full Programmability—-Full programmability of all func-
tiong and modes including different 5SRO masks and chan-
nel selection,

High Frequency Option—HF-option adds a third measure-
ment channel for {requencies up to 1GHz,

High Resolution—A 100MHz clock rate, along with the
fatest technique in frequency counting (reciprocal techni-
aue), provides the high resolution of § digite/second or THz
cut of a WWIMHz input signal.

True DC Coup ;zaz»mﬁl‘owt the

'vantag@% aver

ure is important for

48
STETE,

Trigger Delay Channel B-This fea
some charmel A - B time measur

Model 775 10 do channel
A = B Hme messurements,

Reciprocal ?eaf}*.mizluo»w"'"}“is counting me
all raditional counts

clock freguency (100MHz). The consts -
Hon (3 dtgitwuu nd independent of mpLﬂt h‘( queney)
makes it even more uzeful for low frequency applicatio

1.3 WARHANTY INFORMATION

Warranty information may be found on &he inside front
cover of this manual, Should it become n
cise the warranty, contact vour Keithlay zepw entative o
the factory to determine the proper course of action.
Eeithley Instruments maintaing service facilities in the
United States, United Kingdom and throughout Eurc
Information concer mtt% the app Hcation, opervaticn or g
vieo of vour instrument may be divected to the appli
enginesr at any of these locations. Ch
cover for addresses.

1.4 MANUAL ADDENDA

Information concerning Improvemarnts or ¢h
mstrument which occur after the printing of this manual
will ba found on an addendum sheet inciuded with this
manual. Be sure to review these changes before attemp-
ting to operate or service the insirument.

1.5 SAFETY SYMBOLS AND TERMS

The following safely symbels and terms are used in this
.

manual or found on the Model /75

The 4,.1‘; symbol on the instrument denotes that
should refer to the operating instructions in this

The WARNING used In this manual explains dangers that
could result in persenal injury or death,
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The CAUTION used nt this manual explains hazards that
could iaﬂ age the instrusnent,

1.8 INGPECTION

The Maodel 775 was inspacted both mechanically and elec
mricaily before shipment. After unpacking all the iterns from
the shipping carion, check for any obvious signs of
rhysical damage that may have ocourred during transit,
Report any damage to the shipping agent. Retain and use
the original packing materials in case reshipment is
necessary. e iollowing items are shipped with every
hodel 775,
Maodel 775 Programmable Counter/ Timer
tiodel 775 Instruction Manual
Additional accessories a3 ordered.

if an additions! Instruction Manual is required, order the
rranual package (Keithley part number 73 %L)f) The
manual %as,lxafe includes an mstruction manual and any
applic WG addenda.

1.7 USING THE MODEL 775 MANUAL

containg general ndormation about the
lon 2 containg detalled operating information on us-
ing the front panel controls and rear panel terminals,
s Section 3 containg infermation necessary (o operate the
Model 775 over the TEEE-488 bus,
= Section 4 containg perfurmance verification procedures
for the instrumnent, This information is helptul i you
wish to verify that the instrument is eperating in coin.
pliance with stated specifications.
¢ Bection § containg a description of operating thecry.
& Section 6 containg information for servicing the instru-
ment, This section includes information on line voliage
lection, fuse adjustmenis and
roubisshooting, '
# Section 7 containg

Ed

1 GpiaCufﬁﬁ’ﬁi‘,

replacement parts information,

1.8 ACCESSOMIES

The foliow *mgi optierial accessories are available 1o enhance
the Model 778 capabilities,

Aodel 10194 Fixed Rack Mournt—The Model 1019A 15 2 sta-
tonary rack mount kit that allows the Model 775 w be
mounted in a standard 19 inch rack,

Model 0195 Slide Rack Mouni—The Model 10195 is a
sliding rack mount kit that allows the Model 775 to be rack
mounted with the added feature of stiding the irﬁstrume“t
forward for easy access to the rear panet and wp cove

Maodel 7007 {EEE-488 Shielded Cables—The Modsl 7007
connects the Model 775 to the [EEE-484 bus using shield-
ed cables 1o reduce electrornagnetic interferance (EMI). The
Model 70071 ig one meter in length and has an EMI shield-
a¢l TEEE-488 connector st each #nd. The Mode] 700722 is
identical to the Model 70071, but {5 two meters in length,

Mode] 7008 TEEE-488 Cables—The Maode! 7008 connects the
Model 775 1o the IEEE-438 bus, The Model 7008-3 {5 0.5m
{3 ft.7 in length and has a standard 1EEE-488 connector at
each end. The Model 7008-6 ¢able is identical to the Model
7008-3, but is 1.8m (6 ft.) in length,

M{}del 7081 BNC 10 BN Cable—The Model 7051 s 1.5m
{31y in length and is terminated on each end with a BNC

plug,

Model 7751 WGHz Channel © Option—"he Model 7751 i3
a factory-installed option which provides & third channel
(C) for measuring frequencies betwsen MMz and 1GHz,

RModel 7732 TOXOD-—High Stability CE"}?S’E‘&! Cactllator
OptionThe Model 7752 is a factory-installed TCXO-high
stability crysial oscitlator that offers improvemant over the
standard time base, relative to aging and temperature.

Muodel 7754-3 BNC to A'lig,atc; {able~The Madel 7754-3
is 0.9m (3 1) in length and is terminated on one end with
a BNC plug and an the other with two alligator clips,

Model 7785 500 Feedthrough Termination—The Model 7755
is a BNC 1 BNC adapter for terminating RG 58 cable in

its characteristic impedance, VEWR <11, DT -2500MHz,
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BASIC COUN
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2.1 INTRODUCTION

Maodsat 775 operation is divided imto the twa general
categories: besic bench operation, and [EEE-488 operailon.
Hasic bench operation which s covered n this section, cone
gigts of uaing the Model 775 to perform basic frequency
and tire measurermnerts. IEEE-485 programuming can also
be used. These ssvects are coverad in det! in Sectiong
Fand 4 A layout of the frond and rear panels of the Mods]
7B are shown in Figures 31 and 2-2 reepectively, includ-

B

ed i s brief description of each control, terminal
indicator '

MOTE
Anv front panel bubton push or [EEE device-
dependent command (se2 beotion 2) will cau
measurement 1o restart, which will a ;
ample, a measurement of the time from ¢ hannels
.s‘f‘. ‘Sk; I’.}.

fae)
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POWER OR/GFR-Turns the unit on or off, L8] GATE/DELAY TIME GROUPR-
e e 1o = GATE/DELAY TIME buitons controll time gabe {4
FUNCTION GROUR~ open, delay of gate closure and number of digis
‘. Hes messuremient between fraqueng digplayed,
1 | rd 3 T
at chanmel A and frequency at channel B, ¢ Thesa buttons increment or decrement the displayed
# PERIOD bution toggles measurement between the value by one step. :

period A and period average A,
¢ TIME button toggles maasurament betwesn the tme
' PA-D and pulse widih of A,
bution places rstrument in either the hold,
v, both hold and delay, or normal mode,

CHAM C--Measares frequencies from 500z 1o 1GH2
through channet O

INPUT BETTING GROUP-

DAL button togwies insmrument betwesn AC and DO

vupling of the wput signal,

SLOPE bukton togules instramernt betwaeen the positve

o7 negative edge trigger

+ ATTEN bution toggles fnstrument between the x1 and
0 input attenuation. .

* FLIR button toggles filter betwesn on and off.

&
oo

= LEVEL bufions select the threshold point on 4 signal
that the instrament will irigges.

CISPLAY MODIFY GROUP—

* GATE/DELAY button modifies display from normal e
quency {or {ime reading} to gate time or delay thme,

¢ TRIGCER LEVEL button modifies the display & show
trigger tevel of both channals A and B,

Ui WOCAL-Enables front panel opsration,

@ RESET—Resets display o initiate new measurament oy-
dg during normal or hold mode operation.
1
2] TERMINALS~

s CHAMN A used when making frequency and time
IHEABILETNENES,

¢ CHAM B used when making frequency and rime 4 —B
measiremnents,

o CHAR Cused when maldng high frequency measure-
mends up o WaHz with 2 500 input impedance {7751
optien}, The shell is connected 10 chassis ground as
indicated by the L symbol,

)

DISPFLAY AND INDICATORS—

= Display consists of a nine digit mantissa and & gingle
dlgit exponent,

s Range indleator conglst of Hyz, 5BC, V. Hz is on dur-
ing frequency messarement, SEC s an during time
and period measursments. V is on when TRIGGER
LEVEL button is pressed. '

¢ GATE indicator blinks at a vate proportional to gate
firne,

= [EEE status indicators select either remote, falk or lsten
when prograuning over JEEE-488 bus.

Figure 2-1. Mode! 775 Front Pansi
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E{] CONWECTORS AN TERMIMALS-
¢ AL recepracle connects t© a three wire line cord

which provides connection to the line voltage, e

IEEE-488 connector is used to connect the instrument

1o the IEEE-488 bus, [EEE interface functions are

marked above the conneclor,

+ TRIGGER LEVEL QUTPUT connections are used to
connect the DM voltage level from the trigger circuils
to an external DMM or cscilloscope. THC output range
iy marked above the connector

s CHOCK eonmector is used 0 cutput the Internal dock
as a reference to arother Instrument or o uss an e
ternal clock as the Model 775’ thme bage.

& EXT ARMING & (GATE DELAY connector is used to
recetve one of three signals: arming pulse, sxternal
gate sigral or external delay pulse,

LINE ¥YOUTaGE SELECTOR switch selects the line
voitage that the unit witl operate on,

iEE
IE

488 addresa switches set the primary address {or
88 bus operation,

LIME FLUBE provides protection on the AC power ling
input,

Figure 3-2. Model 775 Rear Panel
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OPERATION

2.2 FRONT PANEL FAMILIA

RIZATION

aragraphs ¢ iwwm tm? ‘t“Lii"?;J sae Oof eacjh m thegs 12:3*3‘33
it L;t?fmfl

2.2.7 Controls

All front panel controls except POWER are momentary
coniact 5w£i'ches. Many contrels include an annunciator
Hght o indicate the selected configuration, The condrols

are color

Hramt pane i controls may be divided into the following
i iona! groups: Fundton, Input Setting, Display Modify
¢ Tine,

POWILE-

e PFOWER switch controls the AT power to the
instrument. Depressing and releasing the switch once
turns the power on, Depressing and relaasing the switch
2 second Hme turns the power Off.

st e four FUNCTION buttons control the
rernent. Each Button is used 1o select one

S

TREQ bution places the instrument s requen-
nt mode, Pressing the FREQ button once
the A mndicator ong indicating the instrument s set
& made, Pressing the button 2 second
Cindicator on; indicating the instrument
oy B omode, Pressing of the FREQ) but-
weagurement between the frequency st
frequency at chanmel B modes.

irgim

! PERIOD button places the instriument in
r';enod measurement mode, Pressing the PERIOD butlon
orce turns the A indicator ony indicating the instrument
ig in the period A mode, Pressing the PERIOL button
second time, turns the AVS A indicator on; indicating the
imEErument is in thé period average A mode, Pressing of
the PERIOD button t }gg%ea the measurement between the
period & and period average A

AB-The TIME button sets the Model 775 up to measure
retween channel A and B Pressing the
THE bution once turns the A--B indicator on; indicating
ument is inthe time interval A—B mode. Press-
¢ button a second fime, turne the PLS A indicator
ting the instrument is i the pulse A m{::fier

he TiIME button togzles the measurement bet-
2 time interval, A8 and pulse width of A

o

coded into functional groups for saster operation.

MODE~FPress the MODE button onee to place the bstry-
ment in the hold mode. Press the RESET button w clear
the display and take & reading. The reading will be held
on the display untll the RESET button is pressed again,
Pressing the MODE button a second time, places the
Model 773 in the delay mode of operstion; the nstrofment
holds off closure of the gate for the selected delay Hme.
Pressing the MODE bution a third thme places the instry-
ment in both the hold and delay modes. Pressing of the
MODE buitor a fourth Hme turns the indicators offy and

- places the instrument in the normal mode of operation.

HOTE
The delay mode is disabled in the frequency and
period avaraging modes.

FREQ ©-The FREQ C button allows the Model 775 to
measure frequencies from B0MHMz to 1GHz oo channel €,
Pressing the FREQ C button turns the € indicator oy, I
dicating the instrumeni is set io make high frequency
measurements on channel £ H the Modsl 7751 Channel
D optlon s not installed, 3 nO O OPY message will be
displayed for two seconds,

iﬁpﬁi Setting Group-—Ihe six CHAN A pushbuttons con-
b inpm strenustion, coupling, slope, trigger level ana
high frequency noise suppression. The six CHAN B
pu.&hbu%"u“m ave functlonaly identical to the CTHAN A
DUtions,

DCIAC-The DCIAC button selects gither the AC or DC
coupling mode. In defauit position, the instrument s in
the OC coupling mode. Pressing the DC/AC button turns
the AC “sci:wmr on; indicating the instrument is in the
AC coupling mode. Frassing of the DC/AC button toggles
the ingtrament betwesn AL and DO coupling of the in-
put signal.

SLOPE-The FLOFE bution selects the slope that the
Maoded 775 will trigger on, In default position, the instru-
ment triggers an a positive going edge. Pressing the SLOPE
button turng the © N7 indicator ony Indicating the In-
strument will trigger on a negative going edge. Pressing
of the SLOPE button toggles the instrument between the
pusitive or negative edge trigeer

AYTEN-The ATTEN button controls the atteniuation of the
input signal. I default position, the signal will not be at-
teniuated, Prassing the ATTEN button turns the xI0 ine
dicator on; ndicating that the instrament will attenuate
the slgnal by 10, Pressing of the ATTEN button togglas the
instrument betweeen the x1 and 10 input attenuation. Note
that changing attenuation changss the trigger level, (e.s.
1V mrigger on x] goes to WY on =10},
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FITR~The FUIR button Hmits high frequency noise to
about 100kHz through a tow-pass Hiter instalied at the in-
put terminal. In default position, the low-pass filer js off.
Prassing the FLTR button turns the FLTR indicator on in-
dicating that the low-pass filter g on, Pressing of the FLTR
buttcn toggles the fiter between on and off,

VEL—The LEVEL buttons select the signal voitage level
tiﬁt wzh trigger the instrument (e g. start and/or stop the
measurement intervall, Pressing the ¥ bution decremeants
the level by one step. Pressing the & button increments
the level by one step. Bach step 18 0m on the «1 altenustar
setting or 0UmY on the <10 attenuator seting, Holding the
LEVEL & or ¥ butfon in for miote than one second, causses
the trigger level to continuously move up ot down reaped-

tively. Holding the LEVEL 4 and ¥ butions in at the same

Hime, causes the nglrument to
tion GOV {or GO.OVY,

ump to the preset posi-

mz,&p*ﬁav Modify Group~—The twg pushbutions in the
display modify group mad;fy the display from normal fre-
quency (or time reading) to another reac{m such as trig-

ger tevel, gate time, delay time oy uispéa,red namber of
digits,

AY—The GATE/DELAY pushbution has two
wh{-“ itmmmém ig n he frmmw' i

uz@p ay
te is defaved
u.ﬂte

SER LEVEL-T }*0 TRIGGER LEVEL bution may be
I te medify the display to show the rr]é:&::‘fﬂl level of both
channels A and B, Pressing the TRICCER LEVEL button
ng the indicator above the butan on, indicating that
instrument 14 m :h& ﬁ ggér lc,w! dzknlay fm-;w me
display will ¢ i
eagh Lhann:éj,
concern channel .

»L’i@ f:i.n

The ﬂ. remi dmtw b '] @ m\ m

the 'imtmmf:m will dispiay & maximum 'xii ine dvm\ il ne
minimum number of diglts displaved g thres. To arcess
tha display function pze“fw simultangously the
GATE/DELAY and z;\?(“tf CRLEVEL huttom Select the
number of digits to be displayed by pressing the
GATE/DELAY TIME & or ¥ omton tn incrernent or dacre.

& or F button is held in for more than

ment the display, To resumse normal Lpumuz
press any other button on the ot JEE
will display its measurements with the |
of digits,

GATE/DELAY TIME-The two GATE/DELAY 1
cordrol the tme that the gate is open from 10usec ¢
in 46 steps; the delay of the gate closure from 10
Wsec in 46 inerements; and the number of d
digplayed In incremente of seven,

CATEIDELAY &, ¥—FEoon time the & button s
the pate o del ay increments one stap. Bach
button iy ;:ix*e:“eci, the gate or delay decrem mntfg o

o
fals Cit’c**

FR=h S 8

I
ingtrument will continucusly increment
the & and T buttons are held in at the sam
mstrument will jump © 2 preset position of lsec de
or nine digite displayed numbers,

Uger Gate/Delay Function—[nformation on accessing this
function will be given later in this chapter,

i

LA ~Pressing the LOCAL bulton when the instru
ment s in cmmm a‘;:e ation {but not in remote (logal)
lnc”'@s-t oncition), will place the instrurnent n local
tion. Preszing tn;% b ;ﬂm: wien ww ingtrusent
i At Feot on the insts

wssing the Rl
Eleort swilt refsJ the dis aplay 2
ovele, When the instrument is
B y the RF button cle:

inthe

2.2.2 Terminals

The terminals are used to connect the Mods
signal to be measured,

Channel A=The CHAN A ter
frequency and Hme measurements,

crmeet tariny [N .
SEC WS Making

Channe!l BewFhe CHAN B termines wsed when making
frequency and time A—B measuremenis.

Chan
o U,i“
:‘M*nm A‘ ‘ :
intermal Ln*c.“mt*'y mec ‘d.
and mav not be installed,
grournd as indicated by tl
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2.2.% Display and Indloators
The function of the display and indicatoss is described
below.

E}iﬁp!c"f‘"“f he display consists of a nine digit mantissa and
a single digit exponent, The exponent wem;eadmg mrdnug
to indicate negative values, The sign on the exponent
arges o + f“ul" 2€¥0 O E*U‘}iti\’ﬁ vamfs& "*"iw dimension
Mz, SEC or V

Urits Indicators—The units are shown by three indicators,
Tr‘ 1 lﬁdu‘tor is on Ju;m;“ %rf’qu@my rtwaswafﬁemq
neses. When TRIGGER LEVEL bu%’fzm 18 p%%{*xﬁ
olts) mdicaior fums on

GATE Indicator~When the instrument takes a measure-
ment, the GATE irdicator blinks at a rate which is pro-
purtional to the gate Hme,

Statug Indicators—The REMOTE, TALK and LISTEN
tors are used when programming the instrument
over the IEEE-488 bus, Refer o bection 3 for compiete [EEL
i ming information. These status indicators are rot
operational during front panel instrument operation,

ich 1 located on the bottom caver of the
usetul for cifbwgfmg the frong of the tnstre-
wenen viewing height, Th exiend the bail,
A wrw ’mm Ene "mttwm u)va’,‘? Arted Uuuiz ug
retract the bail, pull the
‘zcsm caver dnd then rotale the ball
the bottom cover.

s Hush with

2.3 REAF PANEL F@ii HLIARIZATION

shows the rear panel lavout of the Model 775

wwer s applied through the supplisd
S-ierminal AC re scapiacle, Note that the
wrply voltage is marked on the rear panel

:line voltage selector swiich,

TEER-488 Cannector--This connector is used o conngat the
instrument to the [EEE-488 bus, IFEE imerfacs functions
are marked above the connector

TRIGGER LEVEL OUTPUT Connector—These two BN
connectors are used to connect the DC voltage lovel from
the trigger cireuiis to an external DM or cscilloscope. DC
output range is marked above the connectors,

CLOCK Connector—This BNC connector is used to out-
put the irdernal clock as a reference to anothey instrument.
The same thput may be connected to an exfernal cock
reference, T use an exiernal clock reference, the pdermnal
timne base rmust be set for external operation, Rafer 1o See-
tion & for this procedure and proper signal levels w apply.
E]
EXT ARMING & CATE/DELAY Connector—& BNC con-
nector which may receive one of three signals: arming
pulse, external gate signal or external delay pulse. This in-
put is useful when gate or delay times other than the -
ternal times are reqmrﬁ?fi or to take one reading with the
#odel 775 in synchronized with other equipment.

2.3.2 mié‘ég VOLTAGE SELECTOR Switch

The LINE VOLTAGE SHLECTOR switch selects the Jine
voltage that the Model 775 will operate on. For informa-
fom on Vol tage seiection refer to Secton &

2.4.3 IBEE-488 Address Swiinhss

The IEEE-488 address switches are used to program the
prismary. address for IEEE-488 interface operation. The ad-
dress may pe set from O to 30,

2.3.4 Ling Fuse

ke LINE FUSE provides gj“{)feanon for the AL power line
mpm For information on replacing this fuse, refer to Sec-
tom &

2.4 POWER-UP PROCEDURE

ran

The basic procedure of powering up the Model 7
described below.

1. Connect the female end of the power cord to the AC
receptacie on the rear panel. Connect the other end of
the powsr cord 0 a grounded AC outlet,
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Be sure the pwwv Ine vallags agrees with the
indicated valus on the rear pengl of the instru-
ment, Fatlure to heed this warning may result
iy Instrument damage. i necessary, the power
iine vollage may be changed by sHding the
reoassed LINE VOLTAGE SELECTOR swiich 1o
thig requirad voltage pogitlon, Reler 1o Secton
& for dotalls ‘

WARNIKNG

The Model 775 s anuinped with a S-wire power
card designsd o be used with groundsd
outiets, When the proper cannactlons are
made, Instrument chassls I8 connested 4
power line ground. Failurs o use a propsrly
grounded outlet mey reeull in peracaal infury
or death because of slecirta shook,

» power by depressing and rele
choon ‘:’M *"nﬂﬁt ‘”!F!-“Li}i,

azing the

- perform-
ke t(’H+ for 4 bom OTe gpcomnd.
will turn on and the

ii‘l? ad '“sp r:i St a "ifl L;Lf
Al mode and IEEE indicators
display will appear as follows:

EAERAAALE

To verify that all ﬂi&piw gegrients are operating, com-
pare the nstrument’s dlﬁpld‘i" during the tes: with the
above figure.

Once the test is completed, the instrument will perform
ROM and RAM tests, If all these tests are passed, the
dispiay will show the softwure revigion level for about
one second similar to the example below,

SoFt A

Following the software revigion level, the instrument
will G.l@piay the defaul HL E primary address which is
set by the IEED address swiich on the rear panel. For
sxample, with the rear panel switch set o address 23,
the display will show:

1E Adr

Following these display messages, the instrument will
20 info the normal operating mode and 13 raady to take
readings, The instrument will be in the following
configuration:

@ Preq A

+ Gate/Delay Tine » 156
* Teigger Levels = D00V

2 le,..r:%. Ciff
# Attenuaiors:
& PHOIAC: DO
® Slope: Positive

& bode: Noyrmal

+ [BEE Status: Local
s Digplayed digits: 9

Off

=1

¢ any of the power tests fall, the mstrument will Tock
ip and cr”ﬁiay an €rror message ag follows:

it iz recomunended that &wn power
rapeated sevéral Himes to v ?Hm
vccurs; if 50, 2 problem exists in the i
Hon & for troubleshooting information,

5 DISPLAY MEBSAGES

BEAZEE 2

The Model 775 has two display messag

e front panel operation. One u.wS:E
del V7B option is not instalisd, the of
or delay tirne are user selectabie. MNote Ph
has a number of additional display me
with IEEE-488 programimdng.

at the instrument
a5 associated

2.5.1 No Option Massags

The Model 7751 option muast be instailed in the instru
befom ;E can measure i"fmuent iH tpibubn the chann

?V;OCHLI 7751 op Hon is f‘m’a ins tmied,
will be displaved:

no O ot

E«é@ﬁ%’:‘.
There are no additional software modificatio
c‘;kmecl after the Model 7751 option s insta
After the Model 7751 option is installed, i
option message will no longer be diaplayed.




2.5 CONTROL SCLECTION

Selecting the varicus front panel operating modes is simply
a matter of depr esxing ance or twice, the appropriate but-
tors as deseribed m the following paragraphs,

267 Fupction

Tha Madel 775 must be set up for the prapey rmgasuring
function with one of the four function buttons.

. To measure freguency through the channel A
minal, depress the FREQ button,
2. To measure requency through the channel B input ter
lepross the r?{FZ(“} button a sscond thme,
T measure the period of a signal through the channel
Aciniput g minal, depress the ?ER‘{UEJ button.
ed of a signal through the
ress the PERICE bution

input ter-

1€ SN
'
[

(ﬂﬁ"ﬂ

(5

asure {f
ariel

periad averag
Annput terminal, dep

A0

Iht: T‘IML buit(m.

oulse width of a pulse at channel A in-
vinal, deprass the TIME bution a second time,
ne stope button(s) to select the desired portion of
input signal.

frequency through the channe! Clinput ter-

ALZ‘L{L
LB
the

7 Tomea

rinal, deprass the FREQ O button,
$

gmfﬁ Himes m ich are factory
gate tine, the instrument will

te time sach time the & or 9

button is pressed. The present gate time may be noted on
the display by pressing the GATE/DELAY buiton,

Sefect the gate tme as follows:

1, Press the GATE/DELAY button. The GATE/DELAY light
will turn on and the instrument will display the foliow-
ing message:

GAE DDD D SEC

2.To change the gate time press the GATE/DELAY TIME
& or ¥ button. Pressing the & button will increase the
ga%e time, Cunversely, gsresamg the ¥ button will
decrease the gate time, Holding in the 4 or ¥ Button
for more than one second, causes the instrument to -
crement or decrement continuously,

3. Pressing the 4 and ¥ butlons simultanecusly will
change the gate time o a preset value of lsec.

4 To resume normal display opevation, depress the
GATE/DELAY button, The CATE/DELAY light will tum
off and instrument will be readv o perform
measurements with the newly selected gate time, Table
2-1 listy the gateidelay times which are  available.

Itis also posqj%'? t changs the gate time without obsery-
ing the actusl gate time on the display. T do so, simply
pregs the GATE/DELAY TIME & or "3’ button, Each time
the & burton & pressed, the instrument will increment
one gate time. Each time the ¥ butfon i3 pressed, the in-
strument will decremant ong gate time. Holding in the &
or ¥ buiton for more than one second, causes the mstru-
ment o increment (or decremant) after each measuring
cycle.

Tabie 2-1. Gate/Delzy Dstermination

100usec \ lmsec | Wmsec
00psec | 2Zmsec | Zmsec
300umec 3msec | Hmsec
400usec | 4msec | 4fmaec
00usec | Bmeec | B0msec
B0usec | &msec | dmseac
Hilysec | Ymaee | 7omasec
B00usec . Bmsec | S0msec
900uzec | Srsec | S0mseac

100msec | Isec  1sec
200msec | Zsec | User Gatg/
300msec | 3zec | User Delay
40msec | dsec

. B00msec : Bsec
s00maec | Hsec
700msec | Teseo
800msec | Hsec
S0msec | Ysec ‘

ful
y
=l




HOTE
T prevent operator error there is an internal
alarm that beeps whenever a lunit is reached.
{e.g. W00usec low limit or 1sec high limit), With
the GATE/DELAY light on the alarm will sound
When the users gate is displaved and the & but-
ton is pressed. Refer to Table 22 alarm conditions,

2.8.3 Usgsr Gate Function

The user gate function is useful when a gate time other
than the predeterfnmed gate times Heted in Table 2-1 is re-
quired. The imits which must be observed zre the
mintmum imit of 0usec and the maximum Hmit of Wsec,
The user gate function is socessible in the FREQ A, B and
C and Period Averaged functions. To operate the instru-
ment in the user gate mode proceed as follows:

L. Press the GATE/DELAY bution and observe that the light
turns on and the instrument displavs the fllowing
MmEssage:!

GALE DDD D SEC

This display shows the actual gate time thet the instru.
ment ig set {0 operate. DODw D SEC may be any time
from 100E-6 to 10E+C
2. Press and hold in the CATE/DELAY TIME & buttop and
bs;m‘w that the display increments, After the 10sec gate
rme the nstrument will enter the user gate mode and
the matru‘nem wiil display the mLmeg:

USEr GATE SEC

Prassing the & bution after the gate is displaved will
sound an alarm.

3. Press the GATE/DELAY button, The light will turn off
a*m he mgtrament will be ready for measurements with
an external gate time,

4 Apply a TTL pulse to the rear panel EXT AR"*MN{: &
CATE/DELAY BNC terminal. The high level of the TTL
pulse widih determines the lengih of the gate tme,

NOTE
The user gate function may be accessed only
when the GATF/DELAY 1 light {s on. To exit the
usar gate function press the GATE/DDELAY TIME
F button, or both the & and ¥ buttons (o preset
the gate Hme to lsec.

2.8.4 Uging Delay

The Model 773 has a delav function which dis - the
closure of the @pene-d gate for the predetermined periods
listed in Table 2-1. This function s very usaful in burst
measurernents, relay openicloss time measurements wh
bounce time should be eliminated or in messurerment
done on a train of pulses

T

MOTE
The delay mode is accessible only when |
A, TIME A—B or PLS A functions &
setection of any other function, when th
light is on, will cause the instrument to s
delay mode,

The delay time may be selected as follows:

1. Fress the GATE/DELAY button. The GATE/DELAY ligh
will turn ot and the instrument will display the folluw
ing message:

dELAY DDDeD 5EC

2. To change the delay time, press the CATEIDELAY TIME
& or ¥ button. When the & or ’@ bt
for more than one second, the inghrumen
or decrement continuousiy.

3 Hrpssing the & and ¥F buttors simultaneous
change the delay Hme to 2 praset value of

470 resume normal display operati

GAT SLAY button. The CATE/ ‘)]- ;

off and instrument will be ready o p@rm.m i

"m:nf W th fhe "wwlv el &f tr>d i!?]d\r by 3

valusfﬁz.

It is also possible to change the defay b

ving the actual delay Hime on the di

gra:ﬂ the GATE/DELAY TIME A or £
the & button is pressed, the ‘;mtmt'ﬁem --
one delay time. Bach time the ¥ button |
instrumant will decrerment ona delay time,
button is held in for more than one second,
rment will increment (or decrement after each my
cvcle,
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NOTE
[ prevent operator error, there is an internal
i that beeps whenever a limit is reached.
iGusec iow Hmit or 10sec high Emit), When
DELAY 1fg;ﬁ is on, the alarm will
sound when the user's delay is displayed and the
4 button 18 presaed, Refer to Table 2-2,

1 rmined dz’l&}f times iwtt.,d in Table 21 is
ired. The izwnta which must be cbserved are the
virnum Hmit of Wesee and the maximum lmit of
. The user delay function is accessible in the
2 i‘ﬁf} A, TIME A—B or PLE A funcrions. To operate
instrument in the user delay mode proceed as follows:

A s

L Pegss the GATE/DELAY bution and observe that the light
furns on and the instrument displays the following
MEsEagE:

gtrument
Hme from

button

5 . ,-\ife, the sec
instrument wi er the user delay mode

trument will disp‘.ay the following:

the user delay time s

wloan aiarm.
ELAY button and observe that the light

’LlU%
Yrigs th

button
(9 ﬁd B

g !YI SDE bution twice. The first time the MODE
essed, the HOLD Hght will turrcon. The se-
button Is pressed, the DELAY light will
the ingtrument wiii be veady for
5 with an external delay.
sl level pulse ta the rear panel ZXT
BV EF‘DFLAV terminal, Delay wc:uii:? then
ong as this input is kept at a TTL high
ive transition to TTL low at thig in-
w2 delay. The delay would then be

ong as this input is kept at a TTL low level.

i
15

o

=

pu?. weil

R T
disabled as

NOTE
The user delay function may be accessed only
when the GATE/DELAY light is on. To exit the user
defay mode simply depress the GATE/DELAY
TIME ¥ button, or both the & and ¥ buttons to
preset the delay time to Isec

2.6.8 Belecting Messurament Rails

There are four measurement rates which are available on
the Model 775, Only two measurement vates are accessi-
ble from the front panell normal rote and single <vele
{P{c}}dX The other measurement rates arg accessible only
¥ia the rear panel IEEE-288 bus and will be discussed In
furher detadl in Section 3, To select the measurement rate
procesd as follows:

1. Refer to the front panel MODE indicator: The HOLD
light determines the rate of measurement. When the in-
dicator (5 off, the instrument iz in the normal measure.
ment rate.

3. Press the HOLD bution, The MOLD Hght will turn on
and the instrument will go into the one-shot measure-
ment cyele,

3. Pregy the RESET button. This action will clear the
display and the Madel 773 will be ready to take and pro-
cess the next signial from the mpuf terminal (see
paragraph 2.7 for armmt‘}.

2.48.7 Selecting tha Number of Displayed Digits
A major adventage of the Model 775 i3 it capability
dtbpi 1y a fxed ruraber of dig!f‘s regardiess of the frequen-
oy of the signal. For example, with a one second gate m.n;,
the Model 775's capable of displaying a minimum of eight
digits. This however, may turn out o a disadvantage wihen
ma,awrina a frequency of a relatively unstable m;mw n
which just the most significant « digits are stabie and the
least significant digits are “jumpmg around” with no
significant meaning. Model 775 is desagiwa in such a way
that it truncates the unstable least significant digits while

still preserving the full performance of the Model 775, To
select the number of displaved digits proveed as follows:

1. Prees the GATE/DRLAY and TRIGGER LEVEL buttons
simultanecusly. The respective indicators will light and
the following message will appear on the d!bp ay,

O iGh




GRERATION

Whazre: I3 s anty number from 310 @ The fa
default number for D is nine. This mes
imun naimber of digits that the Model 775 s
of d.:f,.p;ay: ing 9.

o chang
GATEMD m Tln'{
the required I“il“t’tb&‘f of dzghu,,

capﬂwle

3

MNOTE

Selecting five digits to be displa

nine, will eltminate the four least 51;1%1.41&:13’1& dfy

and will move the entize display o the mgh_ ;

four places. An example of a normsl display

“mdm and the same display reading with five
digits of resolution is given as follows,

DHaplay reacing with nine digits:

11456789

Display reading with selected five digits:

11345 Hz

2 To I’E‘Ti‘fﬂ" the Maodel 775 to the normal mode of opera
ton, simply press any bution on the from panel, except

the L,,”i /‘ Lutton,

o NOTE

n certain le‘fLm%mI“zU,‘:# it 1 possible that the
Meadel 775 spizy less than nine digits. This
MAY Ceour wh;n i : teed pate time o very
small, In this case, the instrument will override
the function of the selected number of dights and
will digplay only as many digits as it can. When
pme tirme is increased, the Model 775 will again
mit the number of displayed diglis to the
selected value,

2.8.8 Input Condition Controls Setting

A proper sefup of the input controls will ensure proper
operation of the instrument. There are six buttons which
control the input. These buttons are identical in both chan-
nels A and B.

Changing one of the input setting controls s stmply a mat-
ter of pressing the required by atton. There are fous lights
which e associated with each of the controls which will
turn on when a button iz pressed.

To change the input 2

hat the instrument
s, If the ™
rer 0f the

I Mo changs the
press the @Lu b
off, the counter wiil t
input sign !
will trig
e srimt the reguire lcmwhrw mode, ¢
button. The mkf:rum nt ig in the Is(
when the AC ndicator light s of
dicator light {8 on, the imetrumend |
mode.

. When the signal exceeds i
of the input, attenu
slynal, pr%s the AT
be atteruated by
When fha: light
atteriuated.

é‘ T

[

Lpd

b Si?ﬁ,t‘;&l will not be

EE“E‘R bw am, tﬂe FLTR hbu

4 L
£ Wil

L as.i‘f‘“'i a1,

fon

2.6.2 Setting Trigosr Levels

There are twa LEVEL buttons associs
nels A and B. The LEVEL buttons sel
level that will trigger the instrument,

To set the trigger levels proceed as

The procedure for s et“fsm the trigg
tical for channels A and B

1. I}re"k the TRIGGER LEVEL button.
L indicator will tum on and the di

The TRIGC

1Ay will read

22,00 D0 VOLT

T GRS IRe:
- i TNy vis ottt W
ATTEN uthmr 5 on, the vals ange

; 58, Also, note thal the left three «

display are associated with charinel A an
digits on the right side of the displav
channei B,
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2. Bipultaneously press the two LEVEL buttons and note
that the display section associated with channel A resels
to 0. The display will appear as (ollows:

900 -DDD VOLTS

-,

G set a positive trigger level press the & buiton,
Holding in the & or ¥ button for more than a ¥ gé-

.,-< ol

cord, will cause the instrument to increment or decre-
ment continuously,
‘*»é@"‘é”é
Pressing the LEVEL & or ¥ bution, when the
fimits of +2.55 o \,r 2 35 respectively have been
reached, will sound an alarm.

4, Press the TRIGGER LEVEL button, The indicator Hght
will turnt off and the instrument will return o the
previous measurement sate

%ﬁ?ﬁ
tie “!l:&D possible t change the tziggez‘ level set-
tmg without observing the irigger level setting on
ihe digplay. To do so, proceed as follows,

E dz cussed D avim_:&?y
wal to be measured to

the appropriate fm’,ﬂ: t;fmjmi
T presst the tfw;,e. level, press both LEVEL & and ¥
buttons simultarepusty, Observe the display, if the
GATE ]mhtﬂ shes and the Model 775 displa ays “a steady
reglt, there is no further need to change the trigger level
setiing, I the GATE light doea not flagh o the reading
ig nioley, press and hold in the LEVEL 4 bution, The
istrument will increment until the boltom peak of the
3 al s im nd. At this point the instrament wiil 'm.,ep,
that the signal has been iound, and
L hsr  will flash at a rate equal 1o the gate time,
saing and holding in the LEVEL 4 buttor after the

i

11l uas been taur\d wﬁl smr@mem the instrument

[

i the signal cannot be found In the positive range of
UV to 2.55Y, the Model 775 will beep continuously until
the & button iz veleased, In this instance, continue o
o srbe £ - [ " . . ol
search for the sigrial in the regative range of (V o -2.55V
using the ¥ button,

2.8.1C Ssiscting Toiglize Operation

The totalize mode 8 used when counting the number of
ses at the { Im.‘me, A lnput terminal. Pulses may be

titlve or erratic, When the Model 7754 is set to ejgemt&

with infinite gate tme, pulses are s::cnmed for as long as
they are present at the input terminal, This is called cum-
mulative totalize mode. It 18 also possible {o limit the
amount of time that the pulses ave countad, This is done
by utilizing the totalize A by B mode, wheye a gating signal
on Channel B permits counting of channel A pulses

To operate the Model 7734 in totalize A by B, proceed as
follows:

1. Simultanécusly press the FREQ and PERIOD buttons.
Note that all function lights are turned off, indicating
that the instrument is set to operate In fotalize,

NOTE: Upon power up, the totalize function defauits
to totaliza A by B,

2. Connect the mamﬁ to be counted to the Channel A in-
put terminal,

3 Cormect the gaung @1gm] to the Charnel B input ter-
minal, The GATE light Sluminates whanaver the lavel
af Channel B i above the selected irigper level

NOTE: Press the RESET key to set counts back o zerq,
Set Channels A and B to the raquired trigger level, mak-
ing sure that the gating signal will cross the threshold
level,

e

NOTE: Whenever the voltage level at the Channal B in-

. put terminal is above the Channel B programmed trig-
ger level, the gate will open and the Model 7754 will
secusmuate the counted pui@es at the Channel A input,
The gate may alsc be lett open when Channel B is set
o & negative trigger leval and no cable is connected fo
i3 inprat,

1o operate the Model 7784 in the cumulative totalize mode,
proceed as follows:

1. Simultaneously press the FREQ and PERIOD buttons.
Note that all function lights are turned off, indicating
that the instriunent is set to operale in tofalize,

2. Press the CATE/DELAY button. The GATE/DELAY light
turng on-and the ingirument displavs the following
message:

tot A b‘y’ B

The Model 7754 is set to operate in fotalize A by B,

3. To eperate with infinite gate time, press the GATE/

DELAY & buiton once, The instrument displays the
following message:

tot InF
The Model 775 is aat to operaie in totalize mode with

an infinite gate fime. Repeatedly pressing the button will
topgle the unit between the two gating opticns.
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4, Press the GATH/DELAY buttor, The GATE/DELAY indi
cator turng off and the GATE light turms on

. Connect the signal to be counted to the Channel A in
put terminal, The Model 7754 will begin accumulating
counts.

L3

2.7 ARMING

Arming allows a measurement 1 be iriggered by the in-
rut signal, The Model 775 may be armed to take readings
i four ways:

1. Continuously armed in the novmal mods.

7. With the front panel RESET button when the instrament
ig in hold o mgie

3, Through an arming pulse hppzzm:% to the rear panel EXT
ARMING & GATE/DELAY input when the imstriment
i5 in the hold mode,

4, With commands glven over the IEFE-488 bus as des-
gribed in Section 3, This section covers front panel and
extarnal arming in detall,

2.7.1 Continuous Arming

When the instroment is not in the hold mode and there
s ne ai;mai pmﬁmt at the friput terminals, the ingtrument
will stav in th -*a!e state and the GATE fight will not flash.
An input signal with the correct umamm range and cor-
rect input control setting will initigte, a measurement ¢ ey
and the GATE kght will flash every time the 1memal
‘opens,

2.7.2 Front Penel Arming

Front panegl arndng is dore with the RESET button, This
ar mmg made ts very useful in burst messuremerts where
asignal is present only temporarily. To use front panel ar-
ming perform the following steps.

1. Enter the hold mode by pressing the MODE bution. The
HOLD light will turn on and the GATE light will cease
flashing; indicating the Instrument is in the one-shot ar-
ming mode. The display will zero and no new readings
are processed until an srming stimulus is applied.

2. Te trigzer a single reading, press and releage the RESET
button. The instrument will be ready o take and pro-
cese the next reading.

3 T arm the insfrument for & new measurement, press
the RESET button, the display will zero,

4. To remove the Instrument from the one-shot arming
m g, press the MODE button until the HOLD hght

turns off.

2.7.3 Exigrnal Arming

& \mTE’f}QLAE wrmmaﬂ (& ee f?‘
g pulse must conform w TTL
ming, proceed as folimm

1. Place the instrument in the hold mode by pressing the
MODE button, (refer to paragraph 2.7.2), Note that the
GATE light will not flash, indicating that the inst
is in oneshot mode. The instrument will ceage proc
ing readings while it is waiting for the anming sl

Connect the external orming source to the rear pansl
EXT ARMING & GATEDFLAY connector, The frst
pi“?éilii*’t‘ mmg pulse at the input terminal will cause tim
Model 775 to take and process the next dwl.ub;e sigrial,
Mote that after each positive geing transition of the ar-
ming signal, the numeric dl‘“i_; ay 'wl Foe et to read zero
urdtil the next data is proce essed and displaved,

3. To return the instrument o the coniinuous m cade»

and release the MODE butten until the HOL
turns off.

i

2. 7.4 Alaym Condilions

Table 2.2 lists the front panel conditions “r‘mf will
the instrunent 1 sound an audible alarm,
conditions are errors, while others provide mfo, :
the user,

Tabls 2-2. Algrm Condilions

i Item | Description |
i 1 Pressing two buttons other than those
specified as lagal. |
L% | Dressing the GATE/DELAY TIME & or ¥
button when high or Jow lmits are
reacned.
3 Pressing the LEVEL & or ¥ buvon when

upper or lower lmits are react
4 | Afrer selecting the number of
displayed, pmasm he LEVEL
ton after the lmits are reached,

e

ﬁﬁor?f"'

!
L

2.5 APPLICATIONS

Applications for the Model 775 are marn
wiil depend on the user’s needs. Fig
applic ation concerniiyg fall time
Figure 2-4 containg an application using delay
contact dwell time, For :mpha_dﬁﬁﬂ it meuo e




1. Attach the input o channels & and B (Use a 8O TEE cornector)

b

the iriggar tevsls and adiust level A = 2355V, level B = 2,85V
s .

and hold the level ¥ button in until 4 gate occurs

3 and hold the level & bulton i unill a gate occurs;

s 10 reatize the p-p voltage of the input signal, Assuming figure sbove, trigger A = 55V and wig-

splsying frequency and holding a level bution, the trigger level changss rapidly until 2 reading is
wIrich the level oh wanges siowly (:s,x one slep per ﬁ‘%fﬂtﬂg} lhi‘n feature provides & means o detect the

ml.'ut '-uli

A

B St teipger A and trigger B levels to the 90% and 10% poinis {Le. A = W and B =

Ln

s
L
~

oA and CHAN B o negative slope,

B Digpiay fall dme by displaying time A-~B,
MNOTTE: To veriiy the above procedure, messure the trigger level output voltage at the rear panel of the Mode! 775,

4 To use this procedure over the pu 5 Lrigge v levels must be sent by the controller, while monitoring the serial poll byte
“seacting done”. See Section 3 of this instruction manual.

Figure 2.3, Fall Time Messurameni
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HCONTACT BOUNCE TIME i)

1 Cornect a signal to channel & inpst and select TIME PLS A
Z. Get the slope at channel A to irigger on the rising or the falling edge, for high tme or low tme measuremenis, ;

3. Get the delay time to & value between the bounce time {ip) and the pulse width (1) 30 that the bouncing is ignored.

4 The counter is now reading by time. The delay in gate closing prevented the initial bounce time from prematuraly
ciesing the gate,

Figure 2-4, Using Delay to Maasurs Contast Dwell Time

7063 BOU 3F SCANNER CARD 775
' ge—— 25 %
| Ww%_‘@
| oC120MHE £ e ) 778 60
: . FEEDTHROUGH
‘ e " E g ey }}? ? i CHANNEL A OR B
ONE OF TWO SWITCH BANKS

1 Use a 300 feedthrough terminator {Model 7735) to balance line at imputs of channel 4 or B,

Flgurs 2-5. righ Frequensy Multiplezed Masuraments







SECTION 3
IEEE-488 OPERATION

3.1 INTRODUCTION

The IEEE-488 bus is an instrumentation data bus with stan-

dards adopted by the IEEE {Institute of Blectrical and
tronic Engineers) in 1975 and given the IEEE-488 designa-
tion, The most recent revision of bus standards was made
in 1975, mmt the complete description for current bus
standards ts the IEEE-488-1978 designiation. The Model 775
conforms to 1978 standards.

This section contains general bus information as well as
detailed programming information and 15 divided as
foliows:

1. General introductory information pertaining to the
IEEE-488 bus may be found primarily in paragraphs 3.2
through 34,

4. Information necessary 10 connect the Mode! 775 to the
bus is contained n paragraph 37 and 3.8

3. General bus command programming is covered
paragraph 3.9,

4. Devire-dependent command programming is des-

eribed i detall i paragraph 31 The commands

outlined in this section can be constdered to be the most
important since they control virtsally all instrument

Fundctions.

Additional information pertaining to fromt panel error

messages and controller programs can be found in

s 3.1 and 312

paragraph

s

3.2 BUS DESCRIPTION

The 1EEE-488 bus 35 designed as a paraliel data transfer
madium to optimize data transfer without using an ox-
cesgive number of bus lines, In keeping with this goal, the

bus has only eight date lines that are used for both datz

angd most commands. Flve bus management lines ane
three handshake lines round out the complemernt n' 5t
Hines, Since the bus is of parallel design, ali de
nected 1o the pus have the sa
simultaneously. Exactly what is done
by each device depends on many factors, mclud ing devies
capabilities,

ation for contralle
lfp’f,a ﬁ;y»fem
instruments tr) w
ases, from whic
28 Ca mgone

ations include: cong

A typical bus ¢ enfigul
shown in Flgure 341, The
troller and ane or more
are given and, in most
Gener;:ﬂy, there are th
operation. These design
listener.

-
L
o
AN

th
i

The controller does what its name implies; 1t o
devices on the bus. A talker sends data, w“l
receives data, Depending on the instrurn
device may be a talker only, a listener only
and listener,

net

Ay giver systern can have only o
may be passed to an appropriat
command), but any number of talkers or lis
present up o the | hardware constraints of the bus, i
Iy, the bus is limited 0 15 devices, but this nu ':buz‘ mav
be reduced if h:gwr than normal date tran L are
required or i longer than normal cebles are

Several devices may be commanded to lis
only one device may be a talker at any
wise, communications would be scramt




TO OTHER DEVICES

,,Ww .
R -,; P b ‘,/‘\;’&
DEVICE 1 AL S
ABLE TR N X
TALE, LIBTEN ‘ ;
AND CONTROL ;
[COMPLUTER)

OATHA BYTE
TRANSFER

H
1

! JENERAL
: y IMTERFALE
ke, s RAARAGEMENT

|

o ; D107 8 DATA (§ LINES)

QaY g
NAFD LHANDSHAKE
NOACH
hY

{ . BUS MANAGEMENT

1. BEE Hus Conflguration

< tatkoor listen, 1t must be appropriately
sevices are seloctod on the basis of thely

he addrassed davice s sent a talk or
ived from it primary address. Mo
¢ on the bus %‘mu a unigue primary ad-
v be addressed individually. The bus
another 2 ddrcvqéng mode called secondary ad-
ro but not all devices use this addressing mf)e:ie,

Omce the device is addressed to talk or Hsten, appropriate
bus transactions are set to take place, For example, if an
instrument is addressed 1o talk, it will usually place its data
on the bus gne dyte &t a tme, The listening davice will
then read this information, and the appropriate software
can then be used to channel the information to the desired
location.

3.3 |[EEE-488 BUS LINES

The signal lines on the TEEE-488 bus are grouped into three
gé«:rﬂaﬂ categories. The data lines handle bus informatior,
while the handshake and bus ranagement lines ensure
that ﬁmpti dats ransfer and bm oparation takes place
Each of the bus lines is active low 3o that a;}pz aximately
zero volts is a logic one. The following paragraphs describe
the purpose of these lines, which are shown in Figure 3-1.

3.3.7 Bus Management Linss

The buz managemend group is mads up of five sigral lines
that help engure an orderly transfer of data, These lines
are used fo send the uniline commands describad in
paragraph 341

ATN {Atfenfiaﬂ}mﬂw ATH line is one of the more impor-
tant nanagement lines, The state of the ATN Jine deter-
mines whether condroller information on the data bus s
to be considered date or a muditiine command as des.

cribed in paragraph 34

PR ( nteriace Clear)—Setting the [FC iine true (low) causes
the bus 1o 2o to a krown state,

REN {Rernotd Frzhley—Setting the REN line low sends the
REN command. This sets up instroments on the bus for
rerpote operation,

EOI {End Or Identify)-The EOT line Is used to send the
O commuand that usually terminates a multi-byte transfer
‘4@(} N,

SRO (Service R@que ati—~The SRO line 18 set low by a device

when it requires service frmq the controller.

3.3.2 Handshak a*%m%ﬁ

The bus uses three handshake lnes that operate in an in-
terlocked gequence. This method ensures reliable data
transter regardless of the transfer rate. Generally, data




transfer will ovcur at a rate determined by the slowest ac-

tive device on the bus.

Ornig of the handshake lnes is controlled by the dats
source, while the Temammg twoiﬁes are controlled by ac-
cepting devices, The three bus handshake lines arer

DAY {Drata Validh—The source controls the state of the DAV
iine,

MIEFD (Net Re
state of the NI

v For Datg)—The acceptor controls the
3 ling.

NDAC {(Not Data Accepteddi~The asceptor algo controls the
MNDAC ling.

The complete handshake secuence for one data byte 18
shown in Figure 3-2. Onee data is on the bus, the source
checks o see that NEFD is high, indicaring that all devices
on the bus are ready for data. At the same time NDAC
should be low from the previous byvte transfer. I these cone
ditions are nof met, the source must then wait until the
WRFD and NDAC lines have the correct status. If the
souree i8 2 controller, NEFD and NDAC must rermain stable
for st least Winsec after AT g ot low. Because of the
pos.%i%ihw of Lm hang up, some condrollers have time-out
routines to display ervor messages if the handshake se-
Tquence Stops fOT ANy TEARGTL

. \ p—
pata X . f& SOURCE
z/\\ r
DAY 8OURCE
. . |
vaun |
, NRED ? f ACCERTOR
i i i T H {
| i
’E [
i
| |
NDAC ; i ACLCEPTUR
g e
; {
|
DATA BATA
‘ TRAMSFEE  TRANSFER
s BEGING ENDS
Fiure 3.2, [EEE Handshake Beguenc

Once the NRFD and NDAC lines are pr op
source sets the DAV ling low, indi
bus is now valid, The NEF]
line goes high once all dey
the data. I’agh devic Wi‘*lrﬂ‘
vate, but the WIDAC
device has ac;&p%f:d the Jm

£ hl‘ l“ ihe so
that the data
hﬂ h-; AL

}Qngw va
1 W ‘*i‘&""tv? Fina

lm £ refurng

The sequence just described s
and multiline commands. Tht ;
mines whether the data bus
as described in paragraph ,:M.

3.2.2 Dais Lmﬂ%‘g

The IEEE-488 bus uses the ot gm data lines that allow ¢
to be transmitted and received in a bit-parailel, byre-ser
manner. These eight lines use the convention
through DIO8 instead of the more common DG
D7 binary terminology, The data lines are bidirections
g with the remaining bus signal lines, low s true.

DIO

3.4 BUE COMMANDS

Whie the hardware aspec
terface would be essential X
cornmands o contpol ¢ {.,I“f‘ﬁauﬂ‘f"d(,
1 wiruments on the bus.
e E,L;mnsﬁ of the bus L(.mmami% wlm
Lhe following three general catepories:

Uniline commands-—Sent by getting the sssociated bus fine
b,

auddling commands—General bus commands which are
sent over the data lines with the ATN line low {(rue.

Device-depandent commands—5pecial commands that
depend on device condiguration; sent over the dala lines
with ATIN high (false).

o
{
a3
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Tebiz 3-1. IEEE-488 Bus Command Summary
I Seate of | i
| Command Typs Conumand ATH Line® | Comments
HEMN (Remnote Enable) % Set up for reriote operation.
| EOH X Sent by setting EO! low
IFC {Interface Clear} X Clears Inisrface
AT {Attention) Low Defines data bus conjents,
SR {Service Reguest) X Controlled by extermal device,
Muliiling
© Universal LLO (Local Lockout; Low Locks out front panet conirols,
| | DCL (Device Clear) Low Returns device to default conditions.
i SPE (Serial Poll Enable) Low Enables serial polling.
L SPT (Serial Poll Disable) Low Digables serial polling. !
‘ Addressed ST {Selective Devige Clear) Law Returns unit to default conditiong,
i_ GTL (G To Logal) Low Returns to nedd conteol,
: GET {Group Execute Trigger) Low Triggers device for reading.
Upaddress UNEL (Unlisten) Low Remaoves all listeners from bus.
LINT (Untalk) Low Removes all talkers from bus, ;
Device-dependent™ High Programs Model 775 for various modes, '

Xow Dot Jare
=See paragraph 310 for complete description

L

:{I‘m
-

.

pilineg Comimands

Uniline commands are sant by setting the associated bus
tine low, The ATMN, TFC and REN commands are assertad
ordy by the svstem controller, The SRQ command is sent
By an external device. The EOT command may be sent by
either the contraller or an external device depending on
the direction of data Lansfer. The following 18 & brief
of sach command.

dssoriplion

REN (Remote Enable)—When the controller sends the REN
o the instrument will be set up for remote opera-
*I‘dli\
Wt program instruments over the bus,

- dentify-The EOL command s sent to
ity the last byte m a muit-byte transfer se-
his allows variable length data worgds o be
d easily,

& H"‘ :

l?"g}i{ciltllt

IFC (Interface Clear)—The JEC command is sent to clear
the bus and set device to a known state. Although device
configurations diffey, the IFC command usually places in-
strurnents in the talk and listen idie states.

c;‘;mrf:-iler sends AT while

the REN command should be sent before”

SR {Service Request)—The SRO command {s asserted by
an external device when it requives service from the con-
troller, I more than one device i prcsﬁm a serial poi‘ii.
sequence, as described in paragraph 398, must be us
to determine which device has requested service.

2.4,2 Universa! Commands

Universal commands are rultfline commands that require
no addressing, All instrumentation equipped 1o implement
the command will do so simultaneocusly when the com-
mand is ‘transmitted over the bus. As with all multiline
commands, the universal commands are serit over the data
lines with ATIN low

LLO (Local Lockouti—The LLO copumand is used to lock
out fromt panel controls on devices so equipped,

DCL (Device Clear)—After a BCL is sent, ingtrumentation
equipped o implement the command will revert 10 a
known state. Usually, instruments return to their power-
up conditions,

SPE {E:verwl Poll Enable}—The SPE command is the first step
int the serial polling sequence, which is used o determine
which ingtrumerd has requested service with the BRQ
cormmand, '

Fed



SPD (Serial Poll Disgblej~The 2P0 command is sent by
the controller to remove all inetrumeniation on the bus
from the serial poll mode,

3,448 Addressed Commangs

Addressed commarnds are multiline commands that must
be precaded by a listen command derived from the device’s
primary address belore the Instrament will respond. On.
lv the addressed device will respond to each of these
comimands:

EDC (Selective Device Cleari—The SDIC command per-
forms essentially the same funetion as the DCL command
except that only the addressed device will respond. In-
strumenis uaumi s retur to thelr default conditions when
the “DC mmmamj is sent.

GTL (Go To Logah=—The GTL command s used to remave
instruments trom the remote mods of operation, Also,
front panel control operation will usually be restored if the
O rorninand was previouwsly sent,

f"fmm Execute Triggeri—-The GET command is

or devices to *mrmv:m a g;‘@:c;?] action that
e dee configuration, Although GET is con
‘sz{:aﬁ?d to be an addressed command, many devices reg-
pond to GET without being addressed.

3.4.4 Unaddressed Commands

cmmands are used by the con-
a E«: 2 and listeners from the bus
g love when these multiline com-

The ‘*w::v unaddressed ¢
troller to remove a!l ¢
-ﬁ;iﬂ@,l[qﬂ“@tl‘iiv AT
mands are asserted.

UL {Un%iﬁt-‘m)-—uﬂ'} listeners are removed from the bus
at ore when the UNL command iz placed on the bus,

L ntalkj—The controiler sends
the bus of any talkers.

the UNT command

2.4.5 Device-Dznendent Commends

The meaning of the device-dependent cormumands is deter
mired by instrument configuration. Generally, these com-
mands are sent as one of more ABCI characters that w2l
m: device to periorm & %pwcma funetion. For emmgz,e, FG
is sent to the Model 778 to place the instrument in the fre-

quency A mode, The IEEE-488 bus treets device-dependeni
c_ammﬁmd-; as data in that ATN is high (false) w
comands are transmitted,

o e
aLai‘L

COMMAND COGES

Each multiline command {5 giver a .
tranamitied over the data bus as 7-hit A
Hor brisfly explaing the code 5 %
marized in Figure 3.3, Every command s sent s
fows,

¥ ¥

Addressed Command Group (ACG—Add b come
mands are Heted i eofumn !J(H in Figure 3.3 Cohwmn 1]{ A%
liste the corresponding ASCH codes.

Universal Commad Group (UCG—Columns HA
list the universal commands and the corresponding AS
codes.

Listen Address Group (LAG—Columns 2(
the ABCH codes covresponding to
listed in columns 208} and 3(B). For exarmpl
address of the instrament is set to 16, the LAC b
correspond fo an ASCH zevo,

Talk Addre
and the u:rrdapummg E
urmns A} through 5(B).

The preceding sddress gro
form the FPrimary Comnm
has another Brau o o
Caommand Group (5C00), Th
gty rzal 2 Lz:"pu sC8 'mlv
. t u“w d@viqee T

Jﬂf-f.‘ﬂ_x%:

u Gl fntste be o= the:

S 50
rec@gmmd,

Hexadecihmal and decimal « :%11 195 fcw gach of
or command gr eups are listed in Table

fisted in
the fable assumes that D7 et 10 1,

the command
320 Fach value

F
LFs

£
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Hexadeolmesl ang Decsimsl Sommang
Cades

Corrnand Hex Value* Decimal Value
GTL it 1
S 04 4
GET g 8
LLO 1 17
DCL 14 20
SPE . 18 24
SPD 19 25
LAG i 20.3F 263
TAG L 40-5F 6495
UNL 3F 53
UNT 5F 95

‘w\«y EREnecy ?\i" AT w’ith i:}::':j

2.6 COMMAND BEQUENCES

he proper command *qu{mpﬁ(k must be sent by the con-
troiler before an instmument will respond as intended. The
m versal commands, such as LLO and DCL, require on-
Ly that AT be sef low betore the comumaeand is sent, Cther
cammends require that the device be addreszed to listen
first. This section briefly descvibes the bus sequence for
ral types of commands.,

2.6 Acgressed Command Seguence

svice will

respond (o one of these commands,
a LAL conmand derived from its primary

Tahie 3-3 «;hows a r:vuu,ai 3@ nmc«e for the 50O
ass LT that the instru.
285 O 23

Note 1 i UNL command s transmitted before the
LAG, n)a; sequenge, This is general iy dane fo remove all
other Yisteners from the bus first sO tha only the ad-
dressed device responds,

Table 3-3, Typical Addressed Command Bequencs

Dséa Bus !
CATN State | ASCI | Hex | Degimal
D het low ? 5 3% 63

: btays low 7ol 55

P Srays low EOT | 64 4
Returns high |

3.8.2 Universel Command SBequencs

The universal commands are sent by setting ATN low and
then placing the command byte on the bus. For example,
the following gives the LLO command:

ATR-LLO

Note that both the ATN and LLO commands are on the
bus simuitanecusly. Also, addressing {8 not necessary,

3.56.3 Device-Dependent Cormmand Sagquencs

Device-dependent commands are fransmitted with ATN
high, However, the device must be addressed to listen first
before the commands are transmitted. Table 3.4 shows the
sequence for the following command:

R

This command, which ssts the Model 775 to the h‘aqufmm
oy A mode, 18 described in de ail in paragraph 3.10.2,

Table 3.4, Typlcal Devics-Dependant Command
Sequence

Data Bus ,

1 T :

Step | Comynand ATN State | ASCH Hex| Decimal |
UNL  Set low 7 L3R e

2 | LAGT Stayslew | 7 | 37| 55 |

3 Data  |Sethigh | F 46| 70

4 Data [ Stays high 00 ac 38

& Drate i Stays hiph X | 58 85

“Assumes primary address=23

3.7 HARDWARE CONSIDERATION

etore the Mode! 775 can be used with the [EEE-488 bus,
the instrument must be connected o the bus with a
suitable connector. Also, the primary address must be pro-
perly programmed as described in this section.

3.7.1 Typlesl Controlied Systems

The IEEE wé% bus is a paraliel interface system. As a result,
asdding more devices is simply a matter of using more
cables to make the desired connections. Because of this
Hexibility, system complexity can range from the very sim-
ple o extremely complex,
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& 34 shows two typical systern configurations. Figure
__imwa th :mp eit possible controiled systerm. The
controller is 4 1o send commands to the instrument,
which sends data back to the controller,

The systern becomes more complex in Figure 3-4(B), where

additional instrumentation is added, Depending on [re-
gramuning, all data may be routed through the controller,
or it may be tra nstaitted direct] y from one instrument to
anather,

For very complex applications, & much targer comﬂatﬂz ¢an
pe used. lape drives or disks can then be wéﬂ siore

dara,

CONTRGLLER

MODEL 775
N

| S |
SRy [
flbtddig g

INBTRURENTATIONM

P8 ADDITIONAL

Figurs 3-4. System Types

4,7.2 tus Connections

»is connected e the bus through an IEEE-488
Figure 3.5 This connector
0 be stacked to & 1 ow a number of parallel con-
07 ong instrument.

Flgure 3-8, [EEE-488 Connagtor

NOTE
To avoid possible mechanical damags, it i3
recommended that ne more than three connec-
tors be stacked on any one instrument. Other-
wise, the resulting stvaln may causs intsrnal -
damage,

A& typizal connedting scherne for the bus is shown in Figure
3-6. Each cable normally hag the standard [EEE connector
oft each end. The Keitiley Model 7007 cable is ideal for
this purpose. {ace the connactions are made, the screws
should be Hghtenad securely, For the location of the con-
nector on the rear panel of the Model 775, vefer to Figure
37,

MOTE
The TEEE-483 bus is limited to & maximum of 13
devices, including the controller. Also, the maxi-
raern cable length is 20 meters. Failure to observe
these limits will probably result in erratic bus
operation.

WHOTE
For control of possible radid frequency in-
terference, a shislded IEEE488 cable (such as the
Keithley Model 70071} must be used.
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IMETRUMENT

INETRURAEMT IMETRUMENT

CONTROLLER ,

Flgure 3-8, IEEE-488 Tonnsactions

©

Figure 3-7, Rea:
Con

Custorm cables may be cons
and Figure 3£,
for the varlous b
shows contact designalions, Canmm
s for the indicated signal in

irn Table 3-5
assignments

return i
& L‘ an

diseco

Each ground line is cormected to digita

Model 775,

ar Panel of Modsl 775 Showing IEEE
reotor

s indnarrnetion
the contact

sfrue %u‘z using th

It g
hia thi‘t ug ;’1 24 are
and the rable

=, !b s", E

ected to contact 12 and th or’mea v shell.
gt [ the

SO

Contact

Kumber
Z {
3
4
5
&
7 MNRFD
by BOAL
i IFC
10 N
11 AT
2 SHIELD
1 It
I [BITe)
EE‘ r}ll.,'f
14 D08
17 REN {24y
14 Ond, (&
19 Gnd, (7Y
it Cand, (BY
1 G, (9
Z s Ging, (Y
23 Grd, (1
24 Cnd, OGK

Gre:
Cﬁrt“unri
oo

‘xu""‘h G
(sznu

*Numbers in parenthes
seferenced contact T
retien on contact 24,

¥

)

efer to wzg,ual
er. RO ana REN &

COMNTACT 13

CONTACT 24

Figure 3-8. Contact Assignments

{3
1
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CAUTION
The voltags betwean [EEE common and ground
mugl Aot exceed 0V or damaEgs 1o ths nsiru.
mEnt may ooour

cont sxgmeh 58 &n mupm lme Wheﬁ the c.,m':tmi Hnois lt:}w,
tha driver is set up For inpur operation. Note that not all
signal nes have bidivectional Lapatwy Some lines, such
ag AT, wiil a }wa;e be contigured a8 an output line in the

controlier and as an input line for all other devices on the
Tye

[

OUTPUT
DATA LINE Soacsmsmsnnyommmannd

0 CONTROL

Figurs 3-8, Typice! |[EEE-488 Bus Driver (Ons of 18}

ress Programming

5 must receive & Hsten command before i
p{md to addressed commands. Si nﬂ'a'r'i",’, the ir-
raceive & ftalk command before i will
;, status word, or status byte. These
isten and 5*]1& commands are derived from the instru-
primary address, The Model 775 is h%“\peci from
the fantory with primary address of 23, The primary ad-
dress may be set to any value between 0 ad 30 as long as
address conflicts with other bus instriments are av md@d
' Y pe dore by setting the address switch on the rear
! . hat the primary address of the nstrument
muet agree with the address specified in the controilers
prograinming language.

NOTE
med orimary address s brisfly
s part of the power-up cydle,

To check the present primary address:

1. Turn on the instrument,

. The Model 778 will display the present primary address.
For example, with the factory set value, the display will
show the following:

e

iE Ade 23

This message will show on the disolay after & lamp test
is complete and the version of the software has been
displaved.

NOTES:

1. If a new address i set with the address switch on the
rear panel; the instrument should be turned off and
then on to activate the new address.

2. Each device on the bus must have a unique primary ad-
dress. Pailure to observe this precaution may result in
erratic bus operation.

3.8 SOFTWARE CONSIDERATIONS

The most sophisticated computer in the world would be
useless without the necessary soffware, This basle mC}UJE“
ment is alge frue of the IEEE-4688 bus, which requires th

use of handler routines as described in this pamwaaph

3.%,7 Dontrolier Interfacse Houtines

Before a controiler can be used with the [ERER-4B8 inber
face, the uger mnust make certain that appropriate handler
aofrware i ?xf‘&é‘.’ﬁf within the controller, With the H>85
computer, for ssampls, th# HI%85 interface card must be
psed with an additional VO ROM, which contains the
necessary handler mttwaie,

Other small computers that can be used as controliers have
limited TEEE command capability, The PET/CEM com-
puters, for example, are incapable of sending multiline
commarnds from BASIC, aithough these commands can
ke sant through machine language routines, The
capablities of other small computers depends on the par
tieular interface being used, Oftery, litile software “tricks”
are required 0 achieve the desired resulis.

From the preceding discussion, the message 1s clear: make
sure the proper software is being used with the instru-
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mient, Often, the uger may incorrectly suspect that a hard-
wiare problem s causing ;auét wher it was the softwere
that was cauging the problem all along.

3.8.2 HP.g8 BASIC Sistemenis

Many of the programming instructions covered in this sec-
tion mv @%Emﬂiw written in Hewlett-Fackard Model 85
BASIC. The HI-85 was chosen for these exar myples because
it has & large number of BASIC statements that control
[EEE-488 operation. This section covers those HI-55 BASBIC
statemants that are essential o Model 775 operation,

A complete list of HP-83 TEEE-488 BASIC statements is
shown in Table 36, Asl the statemanta in the table have
one or three digit arguments that must be specified. The
first digit is the HT~S5 interface select code, which is set
to 7 at the factory. The last two digits of those statements
that require a three digit argument specify the primary ad-
dress. Generally, only those commands that actually re-
quire an address to be sent over the bus require that the
primary address be specifled in the BASIC statement.

Those statemerts in the table with three
assurme that the primary address of the device it
Other primary addresses require that the last two d
be set to the x“nﬂ"ﬂwnﬁﬂmg value, For example
a L:1 L corrnmand to device 22, i e fol‘mv’mh f A
ment would be used: LOCAL 722

Some of the staternents In the table have two forms;
exact comfiguration uged depends on the desie
Foy tmmﬁle CLEAR 7 will cause a DTL to be 58
while CLEAR 723 causes an SDC 1o be transmatied ©
device 23,

raand.

The third coliumn of Fab & lists the mnemonics for the
command BEQUENCE Whle most of these are covered
slsewhere, a Lcupie at pmrm should be noted, As des.
cribedd earlier, the ATN Hne is set low by the coniroller i
the data bus LLﬂ"f.cUi g a multiine command, This
dicated in the table by ANDing the ATN mnemonic «
the first command on the bus. For example, ATNeCET
means that ATN and GET are sent simultaneously,

Tabie 3-8, HP-35 IEEE-488 BASIC Siatements
Statement Agction o Bus Command Sequense "
i ABORTIO? Send IFC. IR
P CLEARTY Send DCL. ATN#HL

' CLEAR 723 "%end 50C to device 23,
ENTER 723, A%
Data placed in A
LOCAL 723

LOCAL LOCKOUT 7
QOUTPUT 723A%

Send LLO.

Transmut A%,
REMOTE 7 Set BEN trus,
REMOTE 723

2% o listen.

TRIGGER 723

Send GET.

Device 23 addrsased to talk,
Send (f’i"i to devies 23

Devive 23 addressed to listan,

Set REN true, Address dﬂvm@

H?‘?S“"’“ 7 ! Send IFC, cancel REN,
SPOLLT2Y i Address device 23 to talk,

t Conduct serial poll.
TRIGGER 7 Serd GET

Address device 23 to listen,

ATNUNLMTA
AIN=UNLE 1LA,TP«_&;A sodata

ATINeUNL MTA LAG GTL
ATNeLLOD ‘ [
ATNeMTA UNL; LAG; ATHN, data |

REN
REM ATMeLUNLMTA LAG

;F\ *2?"\ REN

\z UNLMLATAG SR
stmw bvte ATMSPIUN
KTMeGET
ATNsUNLMTA LAGCE
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Two commands not previously covered are MLA (My
Listen &dire%}. and MTA (My Talk Address). These am
erdingry PUG (Primary Comumand Group) addresses sent
by the HP-EE o facllitate bus operation,

WNOTE
" The HP-85 address 18 set to 21 &t the factery. Since
each device on the bus must have a unique
; address, do not program the Model 775
coviroller’s addresa o avold possible

o

L3
¢
s I
gy
.
o
PN
5
b¥i o

stion Lodas

The interiace function codes are part of the IEEE-488-1978
tandards. Thess codes defing an instrument’s ability 1o
rt varous interface functions and should not be cone
"*ﬁ t‘*fagrgmmmg commands found elsewhere In

Hets the codes for the Model 778, These codes
ed for corwanience on the rear panel of the in-
,J;f‘ﬁ‘iﬁukc’ité;‘% above the IEFE conmestor, The
'.;zmria: value following cach one or two letter code
sfines Model 778 capabilities as follows:

D,f s

o

jal

58 (Sowe Handshake Munction)—The ability for the
zoml 77 to initiate the transfer of meseage/data on the
ata buy s provided by the SH function.

fl‘u '.f" i3]

Al {Acceptor Mandshake Function)—The ability for the
fodel 775 to guaranige praper reception of messagel/dats
an the data bus is provided by the AH function.

wer Fundtion)—1he ability for the Model 775 10 send
i *mcen* dai& over the ims {tcy @*"wv devmaa; is

L (Listener Function}~The ability for the Model 778 ¢
recgive device. uepmdant data over the bus (from s:ﬁth;ev*
devices) is provided by the L function. Listener function
capabilities of the Mm‘fi 775 exist only after it has besn
sddresged o listen,

8R {Bervice Request Punction)~The ability for the Model
775w request service from the coniroller s provided by
the SHE function,

HL Reynote-Loce! Punction)—-The ability for the Model 775
0 be placed in the remote or local modes is provided by
the RL function.

PP {Paraliel Poll Function)-The Model
paraliel polling capabilities,

778 doss not have

O (Device Clear Function)—The ability for the Model 775
to be cleared (initialived) is provided by the DC function.

DT {Davice Trigger E«um‘tmﬁ}m%e ability for the Model
775 10 have Hs veadings triggered i3 provided by the TT
functicn,

C {Controlier Fims_mn}m"f}*& kMaodel 775 does not have ot
troller capabilities,

TE (Extendad Talker Capabilities)—The Model 775 doss not
have extended talker capabilities,

LE (Extended Listener Capabilitiesi~The Model 775 does
not have extended listener capabilities,

Table 3-7, Modsl 778 interizcs Punction Codes

Codel Interface Funclion

M1 | Sowrre Handshake Capability

AH1 | Acceptor Handshake Capability

Th Talker (Basic Talker, Serial Poll, Unad-
dresged To Talk On LAG)

14 Listener (Basic Listener, Unaddressed To

Listen Un TAG)
SR1 Service Request Capability
L Remote/Local Capability

PTG Ney Parallel Poll Capability

D1 | Device Clear Capability

842 Device Trigger Capability

Y Mo Controller Capability

£l Open Collector Bus Drivers

TEC | No Extended Talker Capabilities
LEO Mo Extended Listener Capabilities

s
E)

seadl
fa
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,,,

Interface commands controlling Model 77 ;‘er&stiagﬁ are
Heted in Table 3-8, Not included in the E E are device-
dependent commands, which are covered in detail in
paragraph 310

Table 3-8, IEEE Command Croups

DAC=DATA ACCEPTED
RFD=READY FOR DATA
Dav=DaTA VALID
UNIVERSAL f‘QM’ﬁA\JD GRGEJP
ATH=ATTERT
DCL=DEVIC F thR
IFC=INTERFACE CI.
O OCAL LOCRSUT
REN=REMOTE EMNABLE
SPDe=5ERIAL FOLL DISABLE
EPE=SERIAL POLL ENABLE
ADDRESS COMMAND GROUP
LISTEN: LAG=LISTEN ADDRESS GROUP i
MLA=MY LISTEN aDDRESS
UL TNLISTEN
TALK: TAG= LALK ADDHRESS GROUP
A=Y TALK ADDRERS
UNTALK
; TA=THER TALK ADDRES
ADDRESSFED COMBMAND GROUP
2= ADDRESBEED COMMAND
pul

HANDSHAKE COMMAND GROUP ‘

= GROUP EXECUTE TRIGCER
CTL=GO T LOCAL
SDC=SELECTIVE CLEAR

| STATUS COMMAND GROLP

| HOS=REQUEST SERVICE
SRQ=SERIAL POLL REQUEST

= S BYTE

3.8 GENERAL BUS COMMAND
PROGHAMMING

General bus commands are those commands which have
the same general meaning regerdiess of instrument con-
Fpuration, Thess commands are groupsed into two
CalEgOTes:;

Addressed Commands—These commands require that the
primary address of the insgtrument agress with the primary
address in the condroller's programming languags.

for these comnmands. All devices equipment to implen
these commands will do so stmudtaneously swhen t
mand i3 gent.

Cieneral bus commands are summarized in Table 2.9,
which also Hats the HP-BE BASIC statement that sends ¢
command. Each addreszed command statement assumes
a primary addresa of 23,

MOTE
The Model 775 rear panel a ddrv% switches st
be set for a pﬁmrf}’ cxdmzﬁg«z of 23 1w work «
acdldressed command exar

Addyessing | FIP-88 BASIC
- Commang | Requived 7 | Staterents
; REN Yes Rzm: TE /23
T Mo
LLO MNo
GTL Yes
BCL Mo
S Y
GET® s
GETF Ma ‘
ET may be sent with or without addressing.

The remote enable comumand is sent 1o the Model 7
the controlier o set the instrument up for remote
tion, Generaily, thie should be done before attempti
program the instrument aver the bus
indicate that it is i the remote mode by
frant ‘“anei REMOTE indicator,

Maodel

Hliopinail

Tiz place the Model 773 in the remote mode, the conralier
muet perform the following steps:

1. bet the REN lne true.

Y
i
7. Address the Maodel 775 to Hsten,

RIFTE
Setting REMN true without addre
cause the REMOTE indicator to furn oo however,
once KEM is true, the REMOTE lght will surn on
the next time an addressad comumand is received.

fad
)

"y

L
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te=<This sequence is automatically

Jfﬁ‘fmr‘ i ng Examy
g HP-85 when the Tollowing is typed into the

-Nﬁ by 2
vh L}L:‘:Yf“‘ .

After the END LIME key is presged, the Modsl 775
REMOTE indicator light should come on. If not, check o
see that the Instrument iz set for the proper primary ad-
dress. Alse, check w see that all bus connections are tght.

3.8.2 1FC {ntsrface Clear)

st by the controller to set the Model
isten idle states,

need only set

HEORTIL?

the Model 775 i3 in

e BND LINE key s pressed,

the td” and Hsten idie atates.

ot by the controller to remove the
sl cal operating mode. Onee the urit
L0 commangd, st its frone panel controls (ex-
Pwill be inoperative.

MNOTE
The BEN bus e must be true before the instru.
ment will respond o an LLO command,

slock out the front parel controls of the Model 775, the
y " Dllowing steps:

td

command o the instrument.

F :
quence is typed

: | i g nd
into ine kevboarg:

394 GTL {(Go To Locsl)

The OTL command is uged o tale the instrument out of
the remote mode, To send the GTL command, the con-
troller must perform the following sequence:

1. Set ATN true.
2. Address the Model 775 to listen,
3, Place the CTL command on the bus,

ROTE
The GTL Lon"mand does not remove the local
lockout state. With the lecal lockout condition
previpusly sef, the CTL command will enable front’
panel control cperation uniil the next iime g
listener address command 1s received. This places
the Model 775 in the focal lockout szaie again.

Fi‘ﬁgvamminﬂ anmp g~~]f the instrument is no!t in the
remote and lockout modes, enter the following statemenis’
inte the HP-85 computer:

Check o see that the REMOTE indicaior is on and that
the front panet contrnls are focked out. The GTL command
sequence is automatically sent by the HPWS with the
following statement.

Note that the REMOTE Light on the front panel turng off,
Front panel control operation can be restored by setting

the REN line false with the following HP-85 statement:

Altor executing this statement
again operata.

, the front panel controls will

HOTE
Setting REM false with the LOCAL 7 statement will
also take the instrument out of the remote mods.

i




3.8.5 DCL {Davice Clear)

et e

v be used to clear the Maodel 775,
w;itm.ae, ote that all devices o the bus
o DOL will doso simultanecisly,
a DL command, i will
cenditions lsted in Table 510,

The DCL command m
setiing o a known
eauxgmc% 1 resDON
When the Model 775 recetvas
return (o the defaudt,

To send a DCL command, the
following steps:

cortzoller must perform the

1 Set ATH true,

2. Flage the DCL rommand on J*e biig,

Tebls 3-10. Default Conditons (Statuz Upon Powsy
o or ARer 5DC oy DCLY

Made Value %t&irr 15
Funetion FJ | Prequency on channel A,
Coupling ACG DO coupled on channe] A,
Atteruator AMI | X1 attenuator on channel A,
Filter AFD | Filter off on channel AL
Hlope A0 | Positive slope on channel A,
Coupling BOD  DC cou *ﬁd ort channel B,
Attenuator BAD | «] att muatei gm channei B
Filter BFC | Filter off on channel B
':5101139 BS0 | Positive &l K’?‘" on channel B,
Delay I3 ) Delay disabled.
Display Mode B0 Il”mp ay the measursment,

| Dita Forenat P | Reading with prefix, without

reading zeto,
Set maximim displayed
digits o 9,

| Displaved Digits] N9

’f(}‘[ K& | ECH enabled,
SR Magk MOG | 5RO disabled.
Rate =1 | Novmal 3rdgs per seconed,
Terminator YO OO LF
Gate Tims GO Orne second gate time.

Delay Time WG One second delay time, l
Trigger Level ALD GV
Trigger Level BLy oV
Totalize 00 Totalize A by B

Programming Exgmple-—Flace the insrument in the fre-
quency B measurement mode using the front pane! con-
trels. Alsg, enable the AC and filter modeg, Now enter the
following statement into the HP-85:

Fl_if?{ﬁf 7

When the END LINE key s pressed, the nstrurnent
PRI B pOWRE-UR stabus,

EHITE
X?é"}?f ihaL inx the ad

il iabsﬁ ,f}O whef f"“%fﬁm‘%i‘iﬁw 0 an Qﬁii command,

% o

T transmit the SDC command, the controller must per
form the followi ng steps:

1. Set ATH true,
2. Address the Model 775 to Hsten.
3, Place the 8DC command on the dats bus,

Prograraming Example—Using the front pangl
place the instrument in the
micds and enable the AC and il
following staternent into the MP

fond s Yol

?‘dut 2 that the instramert did not respond because the SDC
mmard was sent with a primary address of 12,
f‘i”ﬂx:*l‘ e following statement into the HI

This time the nstrument retwms 0 tha default corditions
hated in Tabie 3210

7 GET (Group Execute Triggen

The GET command is

sent to the Model 775

[ /.‘3’1’1 the

methaods that can be us
tatled indormaetion on & :
fournd in paragraph 31018,

To send GET command over the bus, the contraller must
perform the foilowing sequence:

1. Set AN true,
7. Address the Model 775 to listen,
3, Place the GET command on the data,

-
m

|55

GET can also be sent without addreasing by
2

writting
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Programming Bxample—I{ype in the following statement

irito the HFES kevboard:

REMIOTE P2

SND LINE key is pressed, the GATE LED will
: and the HOLD LED will light indicating the
instrument 1 walting for a trigger,

e insfrument may be triggered to take a single reading
(H the foliowing statement

TRIGGLE 722

The GATE LED will flash once, indicating that one reading
hag bheen processed,

-"!"F
respond o GET without
sepnt with the follow.

LER T

NOTE
The Mmie% 775 will -,pen Lw gaie cmcz MOEI'%PE?%&

& 'L*aﬂ:f 1

iing examples use device-dependent commands
rument in the appropriate irigger modes.
g are covered in detail in paragraph 310,

guence is used to obtain the Model
iy, the serial polling sequence is
mine which of several d%\auea has requested
service gver the SRQ) line. However, the sevial poliing se-
Guence may be u:sd at any tima o obtain the status byte
from the Mog “’6 for more information on status byte
farmat, refes ragraph 3.10.15.

The serial polling sequence is conducted as follows:

1. The coniroller sets the AT line frue,

.3

. The SPE (Serial Poll Ensble} command is placed on the
bus by the controiler

. The Model 778 is addressed o talk,

. The controller sets AT [alse.

. The instrumernd then places its status byte on the bus
to be readi by the controtler,

& The controlier then sets the ATN line low and places

S5PD {Serial Poll Disable} on th@ bus to end the serigl

polling sequence.

L7 oafa G2

Steps 3 through 5 may be repeated for other inshruments
o the bus by using the correct talk address for sach in-
strutiient, ATN must be frue when the talk address is
trangmitted and false when the status byte is read.

Programming Example—The HP-85 SPOLL statement
automatically performs the serial polling sequence. To
demonstrate serial polting, momentarily power down the
todel 775 and enter the following staternents indo the
83 keyboard:

REMOTE 727
S=EFOLL Y23
DIsF

When END LINE 15 pressed the second tiese, the computer
H

meriorms the s ofling sequence. When END LINE s
pressed the last time, the status byte value is displayed
on the CRT Paragraph 31015 covers the status byte for
mat i detall,

3,10 DEVICE-DEPENDENT COMMAND
PROGRAMMING

[EEE-488 device- CEpEﬂdEﬂi commands are sent o the
Model 775 to conirol various operating modes such as
function, trigger levels, gate time, fiter and data format,
Each command is made ap of an ASCI alpha character
followed by one of more aumbers cesignating specific
pararneters. For exam ‘"}lo a function is programined by sen-
ding an ASCI"F" followed by numbers representing the
function. The ELE bus treats device- dependent com-
marids as data in that ATN i high when the commands
are transmitfed,

A number of commands may be grouped together in one
string. The Model 775 will i';?I‘C}fa all nonprintable ASCH
Lhdi’d&iEIS {00 HEX through LF HEX) and space characier

(20 HEX) will be ignoved. A command string is terminated
b‘i/ an ASCI "X character which tells the instrument to
exacuie the command string,

>3
il
et
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if an fllegal command or command parameter is present
within a command string, the instrument will:

1. lgnore the entive command siring.

Z. Display appropriate front panel error meszages,
3, Bet certain bite in its etatus byie,

4. Generate an BRQ ¥ programmed to do so.

These programming sspecie are covered In paragraphs
21008 andg 3.3L

FiP-85 examples are included throughout this section to
clarify programming.

HOTE
Before performing & programuning example, it iz
recommended thet the mstrument be set o its
defauit values by sending an 8DC over the bus.
bee paragraph 396 for information ov using the
SDC command.

i the HP-E5 should become “hung ug” at any point, opera-
tion may be regtored by holding the SHIFT key down and
then pressing RESET on the keyboard,

In order to send a éwé&&dep@ndem command, the con-
teoiler must perform the following seguence:

Set ATIN true.

. Address the Model 775 10 listen.

. Bet ATN false,

Send the command string over the data bus one byte
at a time,

e R

Prograguning Example~Device-dependent commands are
sent by the HP-85 using the following statement:

OUTPUT #2380 af

A% in this case rontaing the ABCH characters that form the
command string.

MOTE
REN must be rue when attempting to program
N PHng 3

i
A1

e Model 775

Commands that affect the Model 77
341, All the commands listed in the T
in detail n the following paragraphs,

_ MOTE
Programuming Examples that follow assume that
the Model 775 primary address is at ifs factory set-
ting 23,

Table 311, Device-Dependent Command Summary

Made Command | Description
" Function 4 Frequency on Channel A
f Fi Frequency on Channel B
L F2 Period on Channel A
i F3 Period average on Channel A
4 Time interval from A 1o 8
F3 Pulze on Channel A
Fé Frequeney on Channet C
E7 Totalize on Channel A
Coupling ACD DC coupled on Channel A
AL A coupled on Channel &
BCO DL coupled on Channel B
31 AL coupled on Channel B
Atteraator AAD X1 attenuator on Channel A
AA K10 attenuator on Channel A
BAD A1 attenuatcr on Channel B
- BAl K10 attenuator on Channel B
Filter AFU Filter Off on Channel &
' AFL Filter On on Channel A
| BEC Filter Off on Channel B
BFl Filter On on Channel B

b

of
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Table 311, Device-Depsndent Command Summeary {LDont)
: Command | Description
f AS0 Fositive Slope on Channel A
A51 Negative Slope on Channel A
350 Pasitive ﬁlopu on Channel B
7 B51 Negative Slope on Channe] B
Triggsr Level Aln Set Triggey Level for Channel A
Bln Set Trigger Level for Channel B
ﬂmmgn}d.dd'ﬁl{sign}d
c=digit
Rate ; 50 One-shot on T, GET or external timing,
f 51 Normal, 3 readings per second.
52 Fast. 25 readings per second.
53 Dump, 140 readings per second, BCD format.
Gate Time Gn Set the gate time in seconds.
n=dE(sign)d
d=dign
G Set gate time to user gate,
Delay Thma W bet the cieiav time in seconds.
y %isgn}
e «', lg;f
WL Set delay time to user delav.
L Delay iy Delay disabled
It Delay enapled
n Set the maximum displaved digits {n=3 (o0 )
T One-shot in 50 mode
KD EOY enabled
i ECT disabled
[ — s g o . i ¥
¢ OBRE) Mask MO | Bk disabled
il SRG on overflow
Mz 5SRO on seli-test done
: M# GH on reading done
| M6 SR on ready
L MBI BRO on error
Terminator ¥{ CRLF
Y1 LFCR
¥é CR
Y3 LF
Y o Terminator
Display Mode [0 Display the Measurement
D1 5 “’i‘«:p‘ia’z{ the Gate Time
A Dieplay the Delay Time
; ! 5 T“';csf,"as;w the Tngg Levels
‘ f D4 Display the Totalize gate option
j D5 1)159&1‘»! the ASCIE message
i Data Format P Reading with prefix, without leading zero,
2} Reading without prefix, without leading zevn,
P Reading with pretix, with leading zero.
: 3 Heading without mrefix, with leading zero,
b Toralize IO Totalize A by B
| T Cumudative Totalize

4-18



Takie 3-11. Device-Dependant Command Bummary (Cont.)

Mode Copumand | Degcription
Self Test i Test ROM, RAM
Data Condrol Bg Send measuring data string.
BI Sendd gate fime data siring.
B2 Serut delay time dats siving.
B3 Zend trigger level A data string.
B4 Send rigger level B date siving,
Status Word By Sendd operating mode status,
13 Send error status.
Execute X Execute other device-dependent commands,

3.10.1 Exscuts 30

The execute comymand is tmplemented by sending an
ASCH X" pver the bus, Its purpose s o tell the Model
775 to execute other device-dependent commands.
Generally, the “X” character is the last byte In the com-
mand string,

NOTE
A command siring sent without an execute
character will not be executed at that thme, but will
be stored in the command buffer, The next time
art executs character comumand is received, the
stoved commands will be executed, assuming all
comnands in the provious string were valid,

Peogramming Example—Enter the following staternents in-
to the MIPA85 kevboard:

REMOITE Ted
UUTPUT PRE, 000

When END LINE kev is pressed the second time, the front
panet LISTEN LED flashes on then off, showing that the
instrument received the command, No other changes will
occur with this exatmple because no other commands were
givern,

3.,10.2 Funetlon (F)

The function commands select the type of measurement
made by the Model 773A. The eight parameters associated
with the function corunand set the instrument to measure
FREQ A, FREQ B, PERIOD A, PERICD AVG A, TIME
A-B, PLE A and Totalize, and with Moedel 7751 aption
installed, FREQ C The function may be programmed by
sending one of the following commands:

Fo=FREQ A
Fl=FREQ B
FI=FERIOD A
FR=FERIOD AVG A
Fd=T4E A B
FBuFLE A
Fé=FREQ
Fi=Totulize

Upon power-up, or after the nstrument re
or DO commend, the Y0 mode will be enab

Frogramming Example—Place the Model 775 in the fro-
meney A function from the front panel and enter the
cliowing statements into the HF-85 kevboard:

st ol

o

FEMOTE 7E
CILITRLET PoE, e ipmd st

[

After the END LINE KEY is preesed the
todel 773 will change to the period A functic
by the PERIOD A indicator light, '

3.10.3 Channels A, B Coupling (AC, B

The coupling command gives the user control over ¢
put coupling of the channel A and B inputs for the
775. The coupling may be programmed by sending o
of the following commands:

ACD=DC coupling CHAN A
ACL=AC coupling CHAN A
BCI=DC coupling CHAN B
BCL=AC coupling CHAN B

Tns
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or atrer receiving & DOL or SDC, the in-
in the ACT and BCO,

ot o

welect AC coupting with the frond
: ‘ollowing statements into

¢ Example—
- ’:?uttcm, E

h hen END L is pressed the second tme, the ACLED
wolicator tum mf{' snd the instrument swirches to DC
[s] Llpi ng.

3.10.4 Channels A, B Attenustor (A4, BA)

The attenustor command gives the user control over the
input attenuator mode of the channels A and B inpuis for
| 775 The attenuator may be p,ngiammt;d by sen-
ding one of the following commana..

A AG=] attenuatoy
0 attenuaior
aftenusaior

Y attenuator

. or after veceiving a DUL o2 SDC, the in-
in AAD and BAl

ning %"xampie«»«‘?r t the X10 atteniuator with the
EMN button. Enter the following statemertds

When EMND LINE ig pressed the second time, the X10 LED
idicator furns off and the mstrument switches to X3
atienyation,

3.310.53 Channels A, B Filler (AF, BF)

i fihe channels A and B ii"i?“luf% fov i; & fvi méE
The filter raay be programmed by sending one of the

fotlonvi g commands:

Al Filier off
Fi=Flter on

BEO=Filter off
BFl=Filter on

Upun power-up, ar after receiving a DCL or 5DC, the in-
strument will be in AFO and BEC,

Progranuring Fxample-—Select the filter off with the front
panel FLTR button, Enter the following statements into
HP-85;

When END LINE is pressad the second time, the FLIR

3.10.6 Channels A, B

Siope (A8, BS)

The slope selection command gives the user control gver
the input slope mode of the clannels A and B inputs for
the Modet ""7“\ The slope may be programmed by sending
ore of the following commands:

ASD="Togitive slope
Anl=Negative slope
BS0=[ositive ‘-lopo
BS1=Negative Slope

Upon power-up. or after receiving a DCL or SDC, the i

@tmmem will be i the ASO and BSE,

Pvggzammiw Example-Select the positive slope with the
from: ﬁfiﬁxﬁ’ -aI OFE button. Enter the following statements
mto HE-8

\H‘”]i

When END LINE is pressed the second time, the negative
siope LED indicator turns on and the instrument switches
tn negative slope.

2,10.7 Channsis A, B Trigger Level {AL, BL)

The trigger level selection comemand gives the user con-
trob cver the input threshold point on the wagmi applied
to the channels A and B inputs of the Model 775, The trig-
ger mode may be programmed by sending a comumand us-
ng the mﬁa}wmg format:

3:::2
Bl
ol
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Aln HOTE

Bl Tos increase fexibility, the Model 778 was de-
signed in such a way to allow fres format In pro-

Where n s the trigger level in volts in engineering format gramming the trigger level. In the previous exam

g { <slgm > DDDE <sign > DY, The sign and the expo- ple theretore, the agt lne may be replaced with

nent are optional, The trigger level may range from -2.55 one of the following lines:

iy 2,55V in 0mV steps or from -23.5 1o +25.5V in 100mV } o

steps. Selecting a trigger level in the range of -255V o BUTEUT Paa « e pida

+2,55V will automatically set up the x1 attenuator. Selec- _ DUTRUT @2 ¢ vl LdELAT

ting a trigger level in the range of 255V o +25.5V will DMTRUT P g

change the attenustor setting internally to the ¥10 at- QUTRUT -

tenugtor mode,

1,10.8 Rate (5)
Upon power-up, or after receiving & DCL or SDC, the in-

et wi : L, it vl at 3047
strument will be in ALD and BLD (trigger levels at BO0V)Y. w6 o command gives the user control over the meastr

ing rate of the Model 778, Rate command parameters are
summarized in Table 32,

Programming Example~Select the trigger level 000V by
pressing simuiteneously the LEVEL & and ¥ buttons,

Select x1 attenuator mode, Enter the following statements  7po jnoeimaony will be in the 91 moda upon power-up,
into HP-85: P '

or after receiving a DUL or BDC command.

REMOTE P23
GUTPUT 72T, F 2 03RS ;
RITPUT 728 s val+la g ? NOTES

1. The rate of ranster of information from the Madel 775,
depends to a great sxtent on the gate time, Tabie 312
lists the measuring rates, with the shortest gate Hme
selected,

Whan END LIME i5 pressed the second time the Model
775 enters the trigger level display mode (More detaiied
information on all display modes, including D3 can be 3 The d x e
found in paragraph 3.10.16), Observe that the trigger lavel = L}ft”c At QUIpUE WOFmat {07 the 5 moGe 18
om channel A g 060V e data output format for all the other me

detailed mfurmmm on data output format

mode (33}, can be found in pavagraph 301

When END LINE is pressed the hi.rd tie, the ¥10 ine o [t may appear that GATE light does not flash

dicator turns on and the trigger level for channel A is set fast rate maode (52) is selected. This is beca

o SOV microcomputer 18 busy performing the
measurements and therefore cannot update the 3
‘}&hig

Tabis 312, Hale Commands

Process Time

Between

Command | Mode | Measuring Rate Mepguremenis |
a0 Hold | One-shot on T, GET o |
external arming inpus, 2

a1 Normal | 3 readings per sec, Z5smec max ;

82 Fast® | 25 readings per sec. Tramec max |

83 Dump” | 140 readings per sec. 5Bmsec max |

*Can not be selected through front panel programming,

el
¥

Bk
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Pro
oif.
front p
vhe fo ﬂuwm

gramining Ex&mpw’wf}bgarve that the HOLD LED is
if ha; indicator is on, press the MODE button on the

anel of Model 775 to turn the HOLD LED off, Enter
statermnents into HPE5;

resa:e,d the second time, the front
tarn on, indivating that the one-

te time command controle the e that the gate vo-
maing open, The gate time may be programuned by sen-
ding a command using the following format;

G

Where iy the gate time in seeonds in engineesving for-
mat e {DE <sign >0, The sigT and the exponent are

. The allowable values for gate time are lsted in

S0 the ine
s tmie of oae

g @ command usmg fhe J ow mg form

a ‘::sf“'awmme, Hxample—Select the frequency A funcrion,
tme of one second by pressing
girm.zii:anam 1y the GATHDELAY TIME & and ¥ buttong
an the front panel. Hnter the following statements into

END LINE is pressed the second time the Modsl
tirne display mode, (More detatled in-
formation o all d;;hp.;v modes; Induding [, can be {ound
it pari zraph 34116 Observe that the g‘ztéf time is one se-
cond. When END LINE is pressed the thivd time, the gate
Hme g sef o 300masec.

P hr\
778 enters the gate

NQ?E
To increase flexdbility, the Model 775 was de-
signed in such a way to a EOW free format in pro-
gramming the gate time. In the previous example
therefore, the last line may be replaced with one
of the following lines;

CUTEUT P26 ¢ GREGE - 2
GUTRUT PEZ, s i G8E-1nt e
DHITRPUT R
CITFUT Fods § s nas

I SRR T 8

310,10 Delay Time (W)

The delay time command controls the amount of delay in
clesirg the gate after the gate was rpen. The delay time
mode may m:& progratumed using a command with the
following format:

W

Where 1 is the delay dme is seconds in engineering for-
mat e.g (DR <sign > D: The sign and the exponent are op-
tional. The allowed values for delay Hime are listad in Table
313

Umon powsr-up, or after receiving a DCL or ST, the in-
strument will be in the W1 mode {delay time of one
seromd), :

The d&l?\/ time may be programumead to external delay by
sending a command using the following format; Wi

Programing Example—5Select TIME A~ B function, then
sglect a delay fime of one second by pressing
simultaneously the GATE/DELAY TIME 4 and ¥ butions
on the front panel of the Model 775, Enter the following
staternents into the HP-85:

When END LINE is pressed the second time the Model
775 enters in delay time display mods. (More detailed in-
fopmaticn on all display mades; inc fuding T2, can be

tound in paragraph 3 3,10, 16}, Observe that the delay time
is one second., When END LINE i pressed the third time,
the datay time is set to 30msec.
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HOTE
To increass flexibillty, the Model 775 was de-
sigried In such & way to allow free format in program-
mf.ng, the delay thme. In the previous exampis therfore,
the lasi ne may be replaced with one of the following

Itnes:
Tablz 3-13. Gate/Dalay Tims Pradatermined
Values
¥iOpgec | Imsec] 10msec | M0msec  lsee | Wsec
Musec | 2msec) 0msec | 200maec | 2sec
Mlpzec | 3msec] 30msec | 300mses | 3sac
400pksec | dmsec| 40msec | 400maec | deec
500ueec | Brmsec! S0msec | B00mses | Bsag
&00ssec | fmsec] &0msec | 600maec | feeg
700psec | Tinseci POmsec | Z00meec | Tsec
800pzee 8msec! Mmsec | 300msec | 8sac |
900usec | Smeec) Ymasc | H0mses | 9ser |

3.10.11 Delay (1)

The delay command gives the user cantrol over the delay
mode. The delay mode may be programmed by sending
one of the following commands:

NO=Delay off
= Delay Giv

Upon powmﬁ a_p, or after receiving a DCL or SDC, the In-
strument will be in the 10 mode.

Programming Exsmple—Select TIME A —B function, then
select the delay off mode with the front panel MODE but-
ton, Enter the following statemen’s into the HEWE5:

MOTE 723
!:ELITF‘,FT T’QTU' FETLmtE

When END LINE i pressed the second time, the DELAY
LED indicator iurms on and the instrument switches o the
delay on mode,

3.30.12 Displaved Digits (M)

The displaved digits function sets the maximum number
of digits that the Model 775 will display. To prograr the
nurnber of digits send the following command;

Bin

Where n may have any value fom 3 to 9.

Upon power-up, or after receiving a DCL or $DC, the in-

strigpnent will be set o NS,

Programmisg Example—Selact the frequency A function,
then select the gate tume of one second by pressing
strndianecusly the GATE/DELAY TIME 4 and ¥ buttons.

Press simultanecusly the GATE/DELAY and TRIGGER
LEVEL DISPLAY buttons and then, press stmubtaneously
the GATE/DELAY TIME 4 and ¥ butions. This will set
up the Model 775 to display nine digits. Prags any pushbut-
ton on the front pzwel of the Model 775 to return to the
normal display mode. Apply a signal to the channel A -
put of Model 775 and observe that the frequency of the
stgnal will be displayed with at least sighi riig, 3. 1

following statements into the HI-8%:

R
TTRL

When BEND LINE {5 pressed the second time the measured
frequency will be displaved with maximum four digifs.

3.10.18 Triggering (T}

The “T" and GET commeands 5 £ used 0 tigeer the Model
775 over the IEEE bus (see GET 3.9.7). Trigger:

measurement gycie, In the continuous moce, the !
775 s elwavs armed, In the one-shot mode (6 M, @ ae
trigger stimulus s requived 0 arm each measurement
cycie :

Frogramming Emmpi&mf) tace the Model 775 into the hold
mode, Using the MODE button on the front panel of the
Model 775, apply awgna tor the channel & a*j:u* of Model
772 and observe that the GATE LED indicator s not
flashing, indicating the Instrument Is waiting for a trigger.
Enter the following statements into the HP-85: ’

When END LINE is pressed the second time the ,
indicator flashes onee, indicating one reading has been
processed, To continue taking resdings in this mu"f@ a trig-
ger s needed for each measurement cycle,

L)
L
2
Bl
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1,10.14 EO! (¢

The B0 line on the bus is usually set low by the devics
during the last byte of is data transfer sequence. In this
way, ! the last bvie ts urctse"v identified, uﬂewmg variable
lemgtir data words o be transmitted. The Model 775 will
normally send EOY during the last byte of its dats string
or stetus word, The EOF responss of the instrument may
be gent with one of the kdlowing commands:

Efl=Send EOI during last byte,
Ki=5%end no BOL

Lipon power-ug, the KO mode s enabled,

Progremnung Dxample~The Modal 773 ECI responge will
be spressed with the following M-85 statement
SEQURNCe:

W‘[HuTET‘
DTPLT 7P2F v

NOTE
M-85 does not rely on EOL to mark the last byte
of data transfer, Some controilers, however, may
require that HOU be present at the end of
trangmitting,

3.10.15 3RO Mode (M) and Sarisi Po
Byts Format

i Biates

The 5RO commeand controls which of a number of condi-
tions within the Model 775 will cause the instrument to
request service from the controller with the SRQ line come

mand.

Onee a 8RO s gernerated, the Model 775 statis byte
2 cf zu.lwd via serial poll m;: {see paragiaph 398}, o
if it was the Model 775 that requested service.
i the status byte cm.ld also be set depending
ain data ot error conditions.

The Model 775 can be progravuned to generats SR unds
one or more of the following conditions,

. If a reading has been complated.

¥ an overflow condition oocurs,
i an error conditon ooours,

If a galf test has been completad.

If the Model 775 is ready fo receive device-dependsnt
conrards,

M L2y B e

LFY

Upon power-up, or after a DCL or 8DC command, 5RQ
is disabled,

SRO Blask—In order to facilitate SRO programming, the
Maodel 775 uses an internal mask o generate the SRQ,
When a parficular mask bit is set, the Model 775 will send
& SR when those conditions ocour, Bits within the mask
can be comrolled by sending the ASCH letter "M" fol-
lowed by a decimal number w0 set the appropriate bits,
Table 3-14 Lisfs the commaneds o st the varlous mask bit,
while Table 3-15 lsts all legal 5RO mask commanads.

Tabis 5-14, SRL Mask Comnendgs

Condition to
Command Sets Bit Number | Generate SR
% 3] ‘ BO (158 Overflow
842 31 Solf-test done
IGE B3 Reading dons
kle B4 Ready
! »az 85 | Emor
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Table 3-15. SRO Mask Legal Commands

it Number B5 B4 B3 B2 B1 Bir (LEB}
Reading SelfTest
Command Error | Ready | Daone 6 Done | Overfiow

he Mo Na | No No o MNo

M1 Ne o Mo ' Na L ¥es

M2 M Mo Mo ' ; Yo No

WA No Ne Mo ! Vs L Yes

M8 No No Yes ‘ Mo [ No

hiG Mo IS Yes No es

M3 Mo No Yes Yes P No

M1l Mo Mo Yes Yes P Yes

Mie No Yes Mo Mo o No

M7 Mo Yes No Mo Yeou

W18 s Yes Ao Yow Mo

w19 Na er Ho : Yirs Yes

hZ4 Mo . Yes Yes i No No

M25 Mo Yes Yes | Mo Yes ;

M26 o Yey Yes _‘1 Yes Mo ;

% M7 Mo Yes Yes - Yes Yes i

M32 Yog My BNo Mo No |

K33 ves . No Mo Mo Yo i

hA34 ey No Ma Yers e

3B Yes Ko Mo ' You Yoz

4D Yes Nao Yes Mo : Mo

Mdl Yes No Yes No Yew §

h42 s Mo Yes . Yes Mo :

M43 Yes Mo Yes Yes e s 3

Mdg Yes Yirg Mo MNo Ma i

MY Yes | Yes | Nao No Yes |

RS Yes Yes ¢ Mo s e :

M5] Yes | Yes | Ne Yos Yes 1

M58 hit Yes Yes Mo Mo

ME? . Yes Yes Yes Mo Yes ]

MBS Yeu Yes Yes Yes RNo 1

MES Yes Yes Yes ‘fas Yes 1

MOTE

There are 32 legal 5RO mask commands that are relating to data and error conditions with
possible with the Model 775. Table 315 lists al Tabie 2-16 lists the meaning of the vario atus
combinations, {e.g. selecting M10, Model 775 wiil byvte is obtained by using the SPE, SPD polling sequence
request service atter one reading is complete or described in paragraph 398,

a seiftast ooours.)

L3
&
Tl
F 2
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Table 3~16. Status Byte Interpretation

__Bit Number |B7 (MSB) | B6 B3 B3 52 Bl | BG (LSB)
Reading | Self Test
| Interpretation 0 RUIS| Brror] Ready| Done | 0 Dong | Overflow
The various bits in the status byte are described below:  Programming Example~Enter the following program in-

f,

. Overflow—When measuring a time interval larger than

101 00sec in 50, 51 and 52 modes, the overflow bl will
be set, In 53 mode, the overflow bit will be sot when
measuring & time Interval larger than Smsec or measur-
ing frequency and PERIOD AVG A with a gate time
- than 9msec, This bit is dleared after the Modsl
addressed %a alk in the 50 mede.
-Set after g power-up self test completion
ing the gelf test (J) command. This It is
v oreading the error status word (U1),
Dona—5Set after campletion of a measurement
The reading done bt s dleared after the Model
: addressed to talk in the BO mode
—Set after power-up, This bit &8 cleared when the
R 4"&‘ 775 voceivas an execute command (0 and is resst
¢ the instrument completes the command {Model 775
is ready for the next command siring).
wSet i an egal comnmend has been received or
wourred in the last measurement cyﬂ 8
v reading the error stabus word (U i}
a{“%—w vfujks 775 will ser this bit if one o more condi-
‘mm for serv ice request occur, and the SROQ mask, for
n 'wae BEYVICE ’t"‘uUﬁ conditions {s enabl-
P{H bt res mg the status bivte using

seiffeat Donew

(8

. Unw the Model /f"x has generated an ::I(Q, g statua
bvie should be read to clear the S1) line. Otherwise
the instrument will continuausly assert the SRQ line.

The Model 773 may be programmed to generate an 5RO
for more than one condifion s .nmu%tmeuualv Fur exam-

P SR mask bits for sn SRC  an ervor ooours

SIRarerey u“:ndit;:m occurs, the following

Al possible mask come-

and when a

command would boe senn WM33K
Iu; BEHOTLS

are listed in Table JWLL

amrned o generate an BRQ
will Ee;*temt: the 5RO only
s complate; the SRQ may b
he starus byte, The f’?admg done bit
i the status byte may then be cleared by requesting a
normal reading from the instrument.

o the HP.85.

PROGRAM COMBMENTS
L Set up remote o eraf’ic«m
I8 Program for SR()
ErroT
Iy

Altemnpt to program
illegal command option.
Perform serial poll.

BRI = R e A
-

1T e

Loop eight Hmes,

r
i

4
DISFEIT 4310,
MEHT T
DIsk
Rl

Prass the TH-85 RUN key, The computer conducts a serial
poll and displays the status byte bits in order on the ORT,
The 5RO (B6) and the Error (BB) bits are saf because line
30 of the program attenmpts to program the instrument with
an ‘Ilega% command ophen {(F7). The Model 775 will then
respond with an 1ddCo Brer message which will be diplayed
for about ene second,

31016 Display Modes (D)

The display command controls what the Model 7734
places on the display. The six parameters associated with
the dispiay command set the Instrument to display the
measurement, gate time, delay time, trigger levels, totalize
gate option or an ABCI message. The display mode may
he programmed by Jeﬁdmg one of the folhwmg
corrimands:

Fﬁi&.a(}ate T:.me
DZ=Delay Time
Dde=Trigger Levels
Did=Totalize gate oprion
D5=AECH message

€5}
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In the D5 display mode, the ASCH message that can be
placed on the Model 77BA dzapiay s lwdted by the
capabilities of the seven segment readout, but; even with
those lhmitations, considerable versatility s poesible.

NOTES

1. The maximum pumber of characters that can be sent
with the DS command is 10, Any additional characters
will be ignored.

. Digplay position 10 (the second pf}&aitj{m from the right
on the maplavj is not used in this mode because of its
limited possibilities.,

3. Any undisplayed character will appear a3 an underine

m_gmem

4. Decimal points are sef on the current display positi on,
if possible, and do not advance the display o the next
position.

. Sending a "DEX" command will blank out the display.

. The "IX0X” comsnard restores the display to normal

(measurement) opeyation.

a3

L]

?\’amamxm%g Hxample-~Erter the following statements in-
t the HI-85 keyboard:

EMOTE PEE
i LA ;|f-1“Hs“ LL\_["‘““‘*'L’“‘JR 4

DTFILT 72

When END LINE iz pressed the second time, the
"HELLGY78" message will be displaved.

310,17 Seii-Tast ()

The | comumand causes the ingtrument to perform ROM
and RAM tests similar to the power-up procedure tesiz,
Whern the self-test comimand is given, the Model 775 per-
forms the following tests:

1. BAM test
2. ROM test

@—-}

he Jeommand has no parameters, When the fest is com-
piete the SELF TEST DONE bit in the status byte is sef,

o

and if the SRQ mask bit for self test done 15 set, the Modw _

L dsdre

770 will request seyvice, If the self-test is sue:eﬁ%fui
SELEF TEET bl in the Ul empor status word (see Paragrapr
3112 will be a O Otherwise, this bit will be a L

Programming Example—Enter the foliowing statements in-

to the HP.8h:

FEMOTE P23

CGUTELT Fedyee Jir?

strument pexfor ns i i
may be checked by fgaﬁmg fhg i

etatied Jmmg‘*mw on the U error stat
0 re&zﬁ it is given in paregraph 3112,

310,18 Totslize (T

The totalize command allows the user to sslect b
Fwo wa:mg opticns: Totalize A by B and cumulative totalize,
Totalize A by B allows the user to limit the amount of time
that pufises are counted; where as, the rumulahw total
command allows an infinite gate thne, i
ogémn may be programmed by sending one uH
ing commands,

seiween

TOOw=Totalize A by B
Tl e Cumulative totalize

NCTE: The TO comnand only selects the :
F7ocommend must also be used to seles
fanction,

Upon power up, or after receiving & DCL or DT, the in-
gtrument defaults to TOG.

Programnting Example—With the Model 7754 in the
Totalize A by B mode, enter the following stats '
the HIME kc&u ez,

DUTRUT i H‘F PTo et s
After the END UINE key is pressed & second fime, the
Model 7754 will change (o the cumulative totaiize mode,

341 READING FROM THE MODEL 778

The reading seguence is used to obtain from Model 775
various information strings such 28 measurement, gaie
thme, delay Hme and trigge: levels. Each indorm ;
s made up of ASCIL alpha and alphanun
For more details on the mmmmimn string
paragraph 3111

ric

b

The reading zequence s conducted as follows:

The controlier sets the ATN lne true.

The Modsl 775 15 addressed to talk.

The contralier sets AT false,

e nstrument sends the information string over the
bus one byle at a tme,

The conizolier recognizes that the s zlﬁg i3 terminated.
The controller setg the ATN line tru

The UNT (unalk) command is piaced on the bus by the
cordroller

i&a{yi\)&

2o

w
2
g
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HOTE
songrollersg wee the UR {(Carriage Retwm) or
e repd} character w terminate their input
nces, but other technigues may be used as

well to recognize the end of input seguernce (e,
B0 tine i low on the bus during the tan
the fast byie),

sfer of

] 118 T

ommeand sent by HP-85 to
fromm the Model 775

75 hag the follow-

{5

T, o affer the 1‘1-‘tmmm’r receives g L
ind, the Model 775 will p{}nd o arequest
ing by sending the u.afrf string contained n

wft 2y, T \w dat*} @%nr‘ 8 wnt Umi one

E 3
or g gata s

*hﬁ i .;.:33-{"4

ttm f‘ri},‘ii z'egu‘ﬂa for & data st"m,g ‘Mﬂ he dﬂiavcd wntil mmw
sletion of the next measurement Lyd? The data format
for the meassuring string is described in Table 3.17.

To read other strings of Information besides the measur-
a ima control device-dependent command has
e comitrolier. This is covered in detall in thL

]

3111 Dsta Contrsl Commands (8]

The data control commands allow aceess 10 tnformation
concerning the present oporating conditions of the instru-

ment. When the datz coniral command s given, the Model
7% will rransmit the associated data string instead of its
normal data-string the nex Hme it is addf’e%ﬂﬂ to talk the
Maodel 775 data control commands include:

BU=Normal data string (measuring buffey)
Bl={Cate Time string
BZEDﬁiay Time string
B3=Trigger Level A string
Ba=Trigger Level B string

Teble 37 shows the general data string format for sach
of five commands.

1 Data strings have fixed Im;\th of 14-ASCH characrers for
he BU command withowt the pretix and terminator. For
all other data sirings (B, B2 B3 and B4), the length of
the data string is tive ASCH Charafterq without the preﬁx
and terminator. 1f the data string is sent with a prefix,
four additional ASCTI characters are included frafer to
paragraph 3.114). If the data string is sent with one or
two terminaiors, the length of the data string increases

by ane or fwo characters respectively, If the Mudel 775

was pmg“ramw,d 0 the $3 measiring rate (see

paragraph 110,13}, the BU data string is no longer ASCII

Hm cters but 12 binary coded digits (BCD), incor-
porated into six bytes. See pa ragraph 3.11.5 for detailed
information on using the dump mode (83,

CAL data atvmg information, besidas the normal data
string, will be sent only onee each time the command
is sent. Once the daia string is read, the nstrument will
send its normal data string the next fime it {s addressed

o talk,

3. To ensure that the correct data siving is received, d‘& data
string should be read immediately after sending the
cormmand, to avoid having an incorrect data siving
trangraitted,

iz

Taie 3-17, Data Siring Format

Bl

wamzmr&d Pata String Format® Description

B f'*vze‘iz}ﬁ 4567895+ 0(CR LF) | Normal Data String™

Bl | GATE=1E ««O CRLE Data Siring Format for Gate Time
uA?E@LMhR {CH LE)

B2 | DLAY+ IE-0(CR LF) Data String Format for Delay Time
| DLAY=USER (CR LF)

B3 P TRGA+OOD (CR LEY Prata Siving Format for Trig Level A

B4 TRGB+OM0 (CR Ly Data String Format for Trig Level B

CR LF 18 normal teyminator, The terminator may be changed (see paragraph 3

The prefixes are listed in Table 318,

1.3,

This f&rmat is validd for afl measuring rates except for the 53 mte mode. 53 mode is covered

in more detail in paragraph 3115
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Table 318, Pratizes

Dpts Biring

Prefixes | Deacription

B0 MNHERA Y

FREQ A measurements

FREQ B measurements

NPER *) PERIOD A measurements

NAVG ¥| PERIOD AVERAGE A measurements
TIME A — B measuremends

PULSE A meastrements

FREQ © messurements

[

*The prefix defines 2 norgnal or overflow reading a8 well as the measuring
function. If a reading is overflow, M- prefiz become O and the number

is sef fo 59909099008 .G,

Programming Hmmyis@mmmef the following program in-
to the HP-85:

PROGRAM COMMENTS

19 REMOTE ¥28
g QuUTRUT 7R3
sEpywd e

Set up remote opemzza&
Program Modsl V7B ¢

sena the gate time %31’3
siting,

Enter reading into
COmMpUter

Digplay reading into
computer,

Digplay on CRT

36 ENTEE 72Zin
#6 DISP ag

58 END.

Presa the HP85 RUN key,
displays the gate dme aﬁmg

The computer reads

3112 Status Word (1)

é nfﬂrm ation

T E‘ze status word cm?ﬁmands aﬁmw: ETa

s

Qf i;hes m%zfm mend, «ﬁfheii the Saaihb w Tath
given, the Modal 775 will mansmit the a
informarion nstead of s normal d »m.
it 16 addressed to talk, The Model 775 ¢

mands include:

[

Ul=Uperating mode stanes word
UtsEBrror status word

Table B
wards.

<19 shows the general format for each of the status




Table 2-18, Sitgtus Word Formste

Covrmand | Status Word Format

i
UL 7

Lo §_77’5?ACAAAF&S%CBAEFESID?NKM*SYTC) {CR LEF)

5 IDDC IDDCO GATEERROR SELFTEST 0060 0 (CR LI i

CR LY is normal terminetor, The terminator may be changed (see paragraph 3.11.3).
*The UG siatus word sends 2 bytes for the M status and 1 byte for all others,

NOTES

1. Status word information will be returned only once each
time the cormmand & sent. Once status g read, the ine
strament will send s normal data string the next time
it iz addressed fo talk.

2 To ensure that the correct status {8 received, the status

word should be read mmediately after ser M“xb the come

x’z’z‘é‘md, to aveid having an incorrect status fransmitted.

The gtatus word showld not be contused with the status
byte. The status word contains a string of bytes pertain-
ing to the various operating modes of the instrument,

The status byis is a single bvte that is read with the 5PE,

S x;:-:;z'nméa‘u;i ence avid contains information on

{42

s 1o an IDDC error, for an 0«
i if“.m oocurs after the Ul status
last time and if the self test

{, J'TT'}T T deru.
word has been cleared th
fatied.

CU1 error status word is cleased by reading UT status
word, Reading this status word also clears the self test
done and the eror bits in the BRQ status byte {ses
paragraph 3.30.15)

FABLE

(%3]

v the following program in-

COMMENTS

Set up remote uF’eAa;iQﬁ.
Program M% 775 to
send the ertor status
word,

Enter reading into
cornpuiter

Display on CRT

3.11.3 Terminator {Y)

To allow for a wide variety of condrollers to be used, the
terrrdrator can be changed by sending an appropriate come
mand pver the bus. The iz:fa;,; value is the commonly us-
ed carnage return, Hne feed (CR LF) sequence (mode Y0}
The terminator sequence will asgume tma default value
upon power-up, ot after receiving a DCL or SDC, The ter
minator for the Modsl 775 may be programmed by sen-
ding one of the following commands:

Ga(CRLE)
Yl (LF CR}
V2=(CR)
Yie=(LF)
Yd=Np terminator

i

MOTE
Most controliers use the CR or LF character {o ter-
minate their input sequence, Using the no ter-
srinator mode ¥ may cause the controller o hang
up unless special programming is used.

Programming Example~The terminator can be eliminated
by sending the following HP-82 statemnents;

When END LINE is pressed the second time, the ter-
minator {& suppressed; no terminator will be sent by the
instrument when data is requested. The absence of the
normal terminator may be verified by entering the foliow-
ng statement into the HIWES kevboard:

EHTER Y23/ a4%

At this point, the HI-83 ceases o operate because it is
waiting for the standard CR LF terminator sequence to ter-
mitate the ENTER statemnent, The computer may be reset
by holding down the SHIFT key and then pressing RESET

!L:ll
L
Lve
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&F

on the kevboard, To return the instrument fo normal tew
minator sequence, enter the following statement into
HP-85:

CGUTPUT P28, ¢ ¢ vgmt e

3,11.4 Prefly (P

The prefix on the dat string ray be suppressed using this
command. When the prefix is suppressed the ouwtput data
string is four bytes shorter. The P command Is also used
to replace leading space character (ABCIL 20 HEX) in the
data string with charecter 0 (ASCI 30 HEX). For some con-
irolters an attempt to read & numbey, instead of a string,
will result In 2 reading ervor because of Hs inability to read
the epaces before the first significant digit, To eliminate this
problem, the Modal 775 5 should be %’}‘"egmmmed 0 send
the data s string with leading zers. P command parametars
incude:

Pl=With preflx, without lzading zero
Fl=Without prefix, without leading zero
PZeWith prefix, with leading zero
Pl=Without prefix, with leading zero

Prograzmeming Example-Erter the following program in-
to the FHP-5:

PROGEAM COMMENTS

18 RERATE 722 Set up remaote
wgﬁﬁmtien

Program Model 775 to
send the data siring
without prefix ane with
leading zercs.
Enter reading into
computer,
Digplay on CRT

28 OUTPUT 725,
FIRIRERT?

4@ LIBF Ay
@ END

Press te FP-88 RUN key. The computer reads and displays
the data string without prefix and with leading zevos.

NOTE
Mote that in the previous programuming example
rwo device-dependent commands have been sent
in the same command string.

A1.8 Dump Mode (53 Rsis Mods)

The 53 rate mode may be uged when it s desired o0 out-
put Model 775 reaslings to the bus at an extrer el
ot to analyze raw measurement data. In this mode the pro-

Cesging and the display cycles are bypassed and a “busy”

message is di?ph*y@d on the front p'&mﬂ Table 320 lists
the dumyp mode specifications and considerations. When
Model 775 Is addressed to talk, the instrument sends a data
string of 12 binary coded digits (BLLY, i »x,\ bytes plus
the terminator if the Instrument is in the ¥0, Y1, ¥2 or Y2
terminator modes. The first six BCD digits are from th
TIME register and the other siv BCD digits are from the
EVENT register.

faat rate

7}

Table 3-21 lists the formulas which are used to calon
the result for the different functions. Exemmles for so
calculgtions are also given,

PROGRAM
i
& Program to sxercise
binery dump of 775
o D=TIE
2E ODIMGELRE] s
[113sm0@n
R OREMOTE B
48 IMPUT GF
wg DUTRUT B GE Configure 770 suggest
"GAO0TRIXT
RS PeSPOLL OO
FE ODISF Cf8ROLL=7 iR BD e OFLD bt
B ENTER B ops
&1 Birary eguivalent of
- BCD string.
) Dacimal nme valye
i
eh ] Declmal even: count.
e
B F=
FH ODISF FsFREG='" . F
FODIAR T
FESOL LT =t
FeT
TEORIBP S EEST
RN YRR WL
88 GUTG 4@
Packed BCD o decimal,
288 R=g
20z F“i"lﬁ el T @ BTER
2iE F Ropd T MO

SRt T4py DI
18xig mlBv
LE=MIY

ZEE MERT M

2EE RETURHM
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Table 3-20, Dump Mode Spsclfications

Device-depedent Command: 83
Display During Dump: b, 5Y

Provessing Time
Bepween Measurements:

Less than 5.5msec (meagsuremment pro-

cessing and display ave suppressed),

Data Transfer.

Controller speed dependent (2.75msec
uging PSI BOY

Minimurn Readings/Sec

4} {with 2 gate time of 999999 msec),

Maximum Readings/Sec

4G fwith o gate time of 100usec),

Operationa) Functions
Digabled Durdng Dump:

- WNormal display, external trigger,

BOD except terminator,

%_A“_Data Format;

Chatprut Format;

TEW T3T2 TLYO|ES H4 B3 E2 | ELED

]
I first byte last byte ‘

lnterpretation:

TS T=TIME REGISTER
EB-EO=EVENT REGISTER

Ciate Time Limdts:

Wikser to Ymsec withy internal gate-time,
WCuser to 999999 mees with external
gate-time,

Crpepfiow Indication:

YGRS i either tirme O evend registers.
Overtlow bt in the SPOLL byte is a8,
ROS in M1 maode,

i

{onditions that cause overflow!

1. Gate-tirne fonger than 9.9999%9:maeec,

2.0 FREQ A or B and PERIOD AVG when maximum frequency x gate
Hme i greater than 999,999, but under no condition showld gate time be

longer than 9.999%0mssc,

3 In TIME INTERVAL A w0 B, PERIOD A and PULSE A + delay time

longer than §.9999%maec.

4, In FREQ € when frequency/256 x gate time Is greater than 999,959,

]

B3
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Dump Gutput Mode Celoulation Examples:

Fregueney

Period Averaged

Mode: FOGIE-3YA53X
Ohatput:

| 08} 98 |52 00| 0C |05

Time Regiater: 089852
Event Register: 00005

B o 1
Fraquency: m—w— = 5564706407 Hz

89852

564 706407

LG~ = (06193194 Hz

ROERD
This is vounded to 15z,

Mode: FIGIE-3¥453X

Output;

Thre Register: 11264
Event Register: 000309

264 = 190
Period Averaged: = 3Z 7S04 < 10

-3

JZFTIRDIL w WP
*L3E = (003736245 « 30
101264
This g rounded o 0L x 0%

Adjusted Period Averaged Reading: 307.71E-6sec.

Adjusted Praquency Reading: 3.5647E+3Hz.

Portad

Feegquency O

Mode: FIYEHEK
Crugtputs

|7l 22|78l 6o ool ol

)

Time Register: 732076
Hvent Reglster: §

Pariod: 732278 = 10
Adiusted Period Reading: 732375E -3aec,

Yade: FEOOE-IVISIX
Crutpat:

A S
AN VRt Ggi

~%

Time Hegister: 901789
Everit Register: 0372056

256 x 37306 x 10 ‘
Freguenay: = WLEOOL565 x WPz
90I7E7

WL.ES04565 w0 WY
S ———

= QOO0 » WPz
WII7EY

This is rounded o GOH00T x 10°Hz

Adjusted Frequency Reading = 1.0B9045T+9Tz

*LE0 is the least significant usable digir,
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Table 3.21, Dump Ouisut Mode Hesult Calcuigtion

TIME Regiaster | EVENT Register Result LED

Function Content {1} Content () _ Calculation | WCalenlation

FO F1 Timebase Channel A8 Exi(Hz) F
Counts Events Counts T T

F& Timehage Channel A Tx ¥ gec) Per Avit
Cournts Bvents Counts E T

P2, 14,75 Timebase i Tw 108(sec) 1mses
Couarnis

Fg Timsbase Channel 2501 Ex I Ha) R
Counts Events Counis T T

3,12 FRONY PAKEL ERROR MESSAGES

The process of programuning the Model 775 involves the
oroper use of syniax, Synitax is defined as the orderly or
systemnatic arTangement of programming commands or
janguages, The Midel 775 must recelve valid commands
with proper symiax or it wills

1. Ignore the entire cormand string In which the {nvalid
command awps:af“:a

Set appropriate bits in the status byte and error word,
Cenerate an SR i pmmammﬂ:ﬁ toy do s

. f“r;a,talmf an appropriste front panel message.

W L B

spendent corsnands are sent as a siting of several
acters. Some exampies of valid comand

Examples of invalid command. strings are:

COX Tywalid cormumand; O ls not a cormmand,
PEX Inviaid comrunand optlon; §is not an option of the ¥
comimiand,

Figvire 340 shows the front panel error messages employed

! z.;m«i 77% The messages in Pigure 3-0(a) resulis
aehai Device-Dependent Command (IDDC),
wsge in Figure 3-30 {b) results from an Hegal
wndent Uphz,m HDCO.

%121 100S Erenr

An IDDC error results when the Model 775 recelves an
inwvalid commeand such ag CLX, This command s frwvalid
becauze no such letters exists in the instrumenits programe
ming language.

Programming Example—lo demonstrate an IDDC srror
enter the following statements tnto the HP-BS keyboasd:

RERMOTE P23
Ur 7 i 4

23

a“'s LM

g

GUTE

When END LINE is pressed the second thme, the error
message Iin Fgg wre 300 {a) is displaved lor about one
second,

3.12.2 IDDCU Ervor

An IDDCO ervor oecury whan the numeric parsmeter
aszociated with a legal command letter is invalid, For ex

ample, the command D7X has an invalid option becauss

the instrument has no display mode assocated with that

rumiber

Programming Example—To demonstrate an IDDCO ervor
enter the following statements into the HP-85 keyboard;

REMOTE 723
OUTEUT 723,94 0787

Wher END LINE is pressed the second time, the error
message in Figure 30(L} is displayed for about one
gecoTid.

o
)
ot
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EE

i

A, ILLEGAL-DEVICE DEPENDENT COMMANDS (IDDT)

INEENN

B HLEGAL DEVICE.DEPENDENT COMMARND QPTIQN (RGO

Figurs 3«10, [EEE-488 Display Error Mosagges







ION 4

PERFORMANCE VERIFICATION

4.1 INTRODUCTION

This section contaings information necessary 1o verify that
the Model 775 is performing within the specified accuracy.
The Madel 775 specifications may be found preceding Sec-
tion 1 of this manual, Ideally, performance verification
should be performed when the instriment is first receiv-
ed to ensure that no damage or change in calibration has
occurred during shipment. The verification procedure may
g0 be perlormed whenever instrument operation i3
suspect or following calibration. If parm“name on any of
the functions is substandard, adjustrments can be per form
ed as describad in Section &,

NOTE
¥ the instrument does not meet specifications and
it is still under warranty (fess than 12 months stnce
date of shipment), contact vour Keithley reprasen-
tative or the factory to determine the action to be
taker.

4.2 ENVIRONMENTAL CONDITIONS

Al messurements shouwld be made at an arsbiend
remperature between 0 and 4090 with a relative humidity
of tess than 80%.

- eedure {or tlw !m:u Wing

4,3 RECOMMENDED TEST EQUIPMENT

Recommendsd test GQ;.’LH’*T"'H:‘HE forr the Model 375 5 perfor
mance verification is Hsted in Table 44 EMt%f@*wr EBASH
ment may be used as long as the accurscy specifications

are sgqual or exceed the specifications listed in Table 441,

MITIAL CONDITIONS

Before performing the verification procedures, maks sure
the Model 775 meets the following conditions:

1. ¥ the instrument has besn subject to f@*ﬁpersuref
welow 0°C or above 507, allow sufficient Hme o
instrument to reach temperatures within the range.
Gengrally, it takes one hour te st

abilize an instrus
that fs 10°C (18°F) outside of this t‘angn

Z, Turn on the power to the Model 778 2
warm-up for at least two howrs b&fn}tre ;
verification procedure.

d allow it to
,})mmng i

4.5 VERIFICATION PROCEDURES

The fo

-»:‘.—,ﬂ t?;. oy
fur m*tmm: <
input gengitivity, Period 4, Period
Time Interval A-3, Delay Ext
Arming.

liowing paragraphs

Table 4-1, Reconunended Tegt Equipment For Performance Verification

Lif'mh{}'f‘ Gensrator HP-3312A

MM Hz Standard

Oeeillogquartz 2200 | ¥

Recommended !

Instrument Fiods] Specifications . ‘

Oscilloscope Tektronics 465 1(‘ H” bzmi width i

?vfn“i“rwm* Keithley 175 (11% basgic I ‘
nal Generator! Marcons 2019 iL} Wiz, ¥

13k il‘“’?z ”ww

Ant
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HOTE
Channel C input sensitvity verification pro-
cedure requires that the Model 73] option be in-
stalled. TUXO accuracy verification requires that

e

Modsl 7752 option be installed,

4.5.1 Channgis A, B and C Input Sensitivity

ut sensitivity verification procedure is done by ap-
g an accurate sine signal to : the channeis A, B and
at terinals and then checking to see if the displayed
i stable within the required range,

ROTE
Uiniess atherwise specthied the initial set up of the
Madel 775 throughout the v rerification procedure

should be the default position upon power-up,
Should this set up change during one of the
foliowing verification proceciures, it i imperative
that the default condition is restored before the
naxt procedure is started.

sized signal generator should
he input terminals of the Model
h terminaion

hesized signal gmemwr to MMMz and an
oty | {rvm. Apply this signal to the chan-
vt vm:mL
oserve that the reading on the display is stable within
nits of I00000C00E+6Hz +500 counts,
he signal generator settings to 1D0MHz and
ide o S0my RS,
4, Observe & 5 TEEC mg,) on the display Is stable within
the lHrrnts of 100000000E+6Hz 3500 counts,
5, {:iiaz’zj-“ Model 775 setting  frequency B and repeat
hrougr apolying the sigrial to the chan-
vt terminal.
g ge the Model 775 setting o frequency C
B iﬁéﬁ‘vﬂ%z and an amplitude
£ {ee d%hmug;ﬁ tErminator
to the channel Cinput terminal,

the 1z

an amo

4,5.2 Period Mseasurement Accurasy Check

The pemd measurement verification procadure is done
by applying an accurate sine signal to the channel A in-
put terminal and then checking to see if the displayed
value is within the required range,

1. Set the synthesized signal generator o MMz and an
amplitude of 100wV RMS. Apply this signal to the chan-
nel A input terminal.

. Change the Model 775 setfing to PERIOD AL

. Observe that the reading on the display is stable within
the limits of TO0E-6 second +1 count,

. Change signal generator setting to 100MHz.

. Observe that the reading on the display is stable within
the limits of 0.01E-6 second 21 count.

[ ]

I

4.5,3 Period Averaged Measurement AcCuracy
Chack

The period averaged measurement verification procedure
ib done by applying an accurate sine signal to the channel

A input terminal and then checking to ses if the displayed
value is within the required range.

1. Set the synthesized signal generator to IMHz and an
ampi Htude of 100V RME. Apply this signal to the chan-
nel A input terminal.

2. Change the Model 775 setting to PERIOD A,

3, Observe that the reading on the display is stable within

the Limdts of 100000000E-6 second +500 counts.

. Change signal generator setting to 100MHz,

- Observe that the reading on the display is stable within

the limita of 10000000059 second +500 counts.

LE LD

4,54 Time'inferval A~ B WMeasurament
Oparation Check

The time interval A-—-B measurement verificatlon pro-
F“L*U:e l‘v (E(_,”%:’ '3‘ "‘p") Viﬂg a mume Wave ﬂgnd i8] ﬂ"ﬁi"
channels A and B mpu terminals simult taneously, and
then checking to see if the displayed value s within the

3 LLiEL 3 & .
4 iv TW _:_n the gi%uiczv ig ‘stab e within required :‘az*zge.
E 1 Get t‘rw function generator 1o 500kiz square wave and
10, ing on the dzq} ay s shb £ ihm a amplitude of T EMS, A;}p’fy ithis signal through &
WOOE+9Hz £330 counts. ”T’ BI adapter to the channeis A and B mput
terminals,
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2. Change the Model 778 setting to TIME A--B, and
SiL .‘f E B setting to negative slope.

3, Observe that the zu‘srﬂmg on the display is approximate.

iy LOOE-S second

4, "'”1 ange the mficdo 775 petting to positive SLOPE B and
wgative SLOPE A,

5, {ibserve that the reading o

by 1.00E-6 second.

e

"3

he display is approximate.

4.8.5 Pulge A Measurement Operation Check

The pulse A messurement verification procedure is done
by applying a sguare wave signal to the channel A input
terrningl and then checking to see if the displayed value
is within the required range.

L. betthe f'umf?icm LE‘*E‘Z@ rator to S00kz square wave and
an amphtude . EME, Apply this sigral 1o the chan-
nel A input wm.zs:ai
Z C’ fange the Model 775 setting to PLS A
3. Chserve that the reading on the display is approximate-

by 100E-6 second,

4.5.8 Dalay Oparation Chagk

The delay function verification procedure is done by ap-
plying 2 square wave signal, i the channsls A and B in-
pub terminais siultanecusly, and then checking 10 see
of the displaved values, with and without the delay, are
within the required range.

Temak

Set the function generstor (o 1Hz square wave and an

amplitude of 1V RMS. App 15‘; this mgrial through & T

BNEC adapter to the channels A and B input terminals,

2. Change the Model 778 setting 1o TIME A~B, and
SLOFE B setting to negative slope.

3. Chserve that the reading on the display is approxinate-
fv BOOE-3 second.

4. Change the Model 775 MODE sefting 1o DELAY.

% Observe that the reading on the display is approximate-

v 1.5 second,

4.8,7 External Gaig Operation Chack

i The external gate operation wvxf;aarmn done by apply-

g & gating signal through the rear pami mptzt tarminal
and then checking 1o aee if the reading on the display s
within the requirsd rangs,

Pk

. (W‘Sngmge tha Mm&m 775 gattin
gate mode.
Chenge function generaly
Apply this 8YNC outpuf
ﬁ:ﬂvm'wh e GATEIDELS
Observe that the Modsl 775
resolution of nine digits,
“hange the functon gmfs"m‘ v
. Obeerve that the Model 775
resolution of five digits,
: C hange the function nerator
i'hrouffé ot the range of Sz to 1
the mc“‘f? ayed regoiuton on the
when ?rmae“cy getting on the
ds-s("em ses and vice-versa.

&yss

wn

-3

CH

frequency  setli
H‘”zz rzma 31:7597\”

4.5.8 Arming Operstion Check

The arming operation ve ation is don
signal to the channel A Input terminal wh
77505 in the hold mode; thern
tox the pear panel EXT ﬁ ’I\J‘ A
minal d‘:pIESH g the REBET
meam‘;xing cucle,

Emf‘(m to activaie one

1. Bet the synthesized signal genevator to MMz and an
arnph trude of BV RME. A Apply this signal to the chan-
nel A inpul terminal,

2. Change the Model 775 setting to the frequancy A hold
mode, MNote that iﬂa CATE LED does nat flash, -
divating that the Model 775 s in hold mods but has not

received an arming signal yet,

- Uhange the function generator ;O‘Llf" o 1
wave and manual trigger and apply *hfﬁ :
{TTL) to the rear panel EXT ARM', £
terrmirtal,

4, Lﬂfpr@ﬁ the MAN l* :
obgerve that tzw -
775 displavs W0.0000000E+6H: »

& Ramove the Labin from the rear panel EX

Gr’”{I‘EfT? ’a.,;%‘s terminal leaving the abov

{22

& Press onge the frond panet RESET bution and
that th apim‘ readiﬁ_g ig clear ed. z:fO}/ the G
d:icafcr uuﬁm ites for about :k mi m
tollowing resding is displayed:

CoUns,

A
v
a3
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4.5.8 Mode! 7782 TCAO Accuracy Cheok

Maodel 7752 performance verlfication s done by using the
% i It E ¥ .
same procedures ag described sbove, The difference I8 in

the resulted display, where iInstrument equipped with the

Wiodsel 7752 option shoudd display & reading with a tighter
tolerance. Therefore, instruments which are equipped with
the Model 7752 opteon where specified {olerance in the
above checks 18-500 counts, tolerance should change to 100
cournis,

44



INTRODUCTION

This section containg an ovezall functional description of
the Model 773 as well 23 detailed circuit analyvsis of the
various ﬂ"‘C‘L’iDﬁS of the instrument, Information pertain-
ng to the standard IEFE interface and the Models 7751
Channet © and 7752 TCXO options are also included,

Information is arranged to provide & description of in-
dividual functional cireult blocks. As an aid to i.mdewmm
dirg, the descriptions are kevad w0 ﬁafmmpargmmz block
diagrams and uimpl'ﬁm schematics. Datalled schematics
ard componst layout drawings are located o éhe ened of
this instruction manual,

5.2 OVERALL FUNCTIONAL DESCRIPTION

The Model 775 18 a nine digit counter with six standard
measurement functions as well as one optional measure.
ment function, Modet 775 utilizes » modern reciprocal
mezsurement technique hence increasing resolution in low
frequency measurements; a8 compared to other counters
which Lzhkze the more conwentional fixed gate technique,
Ag an example, 4 conventional counter measuring TkHz

with 4 gate time of one second will display a resolution

will a%wﬁys disp Iegf 2 eimirum af gight d

A sirnplified block disgram of the Mods
Fzgme 51, The heart of ti@e ;‘/mde 177

fu
\1
O
o R
- ;:"
3

e}
b
=
o
5}

EVENT CG UNT E‘Q alid one, ”f*t 58 SAMe Izmu, #ora 'mngf
the number of pulses from the referencs ose azatm" - Hw

TIME COUNTER. The internal microcontroller ther
putes the result fo be displaved, using the f’r;)i'im»vir‘i.g
formula:

EVENT COUNTER

TIAY COUNTER » T

whare: Twthe period of the reference osciliator

The input signal is applied through the mpw,
o switching creulits vvlmh i turn rountes the
the correct counting circuits, 1f z?’w Model 7751 §
ed, a signal from the channel C mpu‘ terminal wi
through the channel C input ampi lifier to the irderns
tors, The mim:acmn‘maiw work ng smm‘fr

on %he f’z@zw pgmei or Gver the IEE l. 8,
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TOHINOD

w i
< b
WL I I EINN HOMYTHIE0 HOLYHINGD
@t wTh N e HANWOOL e Ew SEREEE gEREY!
W 0L THMOL TIHIOL UL
| |
! i
: w émEo .
s MEINAOD HICIAW mcr;mm 987+ . .
508 L AHH HOUTD WAL IVD waonas ST 13 Lodw
a7 ﬁcﬁ A7 PO
A o e
FANE ) ’ .mv X wnv ——
Ao HIH1 PO W r HORLMOD
i U L
e HIINNOT A HIOAG | HOIDTIIS SN INOLLIANOD!
S A Ieead R wums b HIZINOBHONASE TNOIE 1UNOIS £nan| Pt 8 LOdN
TOHLNO
§
! L
§ oS
I WAL § S ONINDH LIOMO D -
o e Tenois B P A %ﬂ}% vrgeng pnann (1Y LR
RS

Figure &-1. Model 778 Blmplifisd Block Disgram

Bz
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B4 AMALOG CIRCIHTRY

nitain a deseription of the -
_acﬂx“*s:;’«*wnt Ciruits, iziaa; LENCY muiup iey
au;n"h 5 umm & be 1“ 1 [ ial

I

5.2.1 input Clroults A and
HOTE
Channels A and B are identical in terms of come
ard {'s""watif:m Therefore, the following
7 lch reviews channel A cfrouits, ap-
phwtm‘hamw B oas well. 1* ote that letter designa-
Hot for components in channe RA are different
for simiar components i channel B
The signal which is applied to the ¢ 3
is preconditioned in front of the

of sela}s and elecaronic campuﬂei,ts as fdlsm.
Coupling wCou fing 18 controlled by a reley KI
capaciior 71 When the instrument is 1C t_uupl‘d_, K1
confacts are closed. When the instrument iz AC coupled,
1 rontacts are upe}r% and T11 blocks the DO components
of the input signal.

=
ot
-
hn

—

Aﬁwue *ie"&““.—-.ﬂ%ttm ration 18 controlled by relav K2, resistor
ark K4 and KI5 an i capacitor network kl& and U3,

iﬁ. hen K2 i shorting Detween points 1 and 5 on the refay,

there is no cltt?:‘ﬁ%]nﬂ;ﬂfl “.thn JARTH chrr 5 befiu}z}ﬁ

points & and 34 on the relay, artermation is xi0,

Ftering—The low-pass filter is controlied by relay K3 Con-
1:;,; f:.«:. om K3 are normally cosed thus, C15 s in paraliel to

4. When the relay contact s open, the .mpwh;,,w of i% 6
shunted by the uwu‘ capacitance of the impedance co
verier, act as @ bwfvpczm filter,

Input E:’;‘Qi(_‘(j"i'jp - me pariat m:“(n%mnmg 1% mm«k]
Al h specified dynamic range ¢
cRIats

i’x,a
T

it clroult from over-,
are accomptishad by

specifie d [L‘I"\ it

v arte O ;121

verter formed by 20, i
andd UlMa, and a Schovudt trigg
and their 3 ‘ciated omne

ff(."},jéiﬁ by \\{h,m viag L1R an e sle ‘} ¢ that the © L
signal triggers on s cont mTied by an exciusive OE%

7f;uii U“‘»

53,2 Input Clrouit ©

Tﬂ&: sigial wh
minal &8 AC

amplitude Hmiting :
CRG 1o ‘h irput of the first stage armglife:
tection s achieved with 2 fuge F1. The amplifs
of a two. stage amplifier, } and Q2 with thef:
components form the first stage, wm
their aasocisted cempmw ts form the

tmtpu‘ﬁ of h g second stage amp L:u&»? ‘{’u;s m‘;vi
is AC coupled ths":‘!mh t,,L iz divide by 2

AL

3.3 10MHz Standard 2

spce cecillator inclu
Za, band d and & volt

g auuii?—ft LT
adiustiment, 5 St
775 1"\m.ﬂé] 1?1“» e;*:fw a "i':fiernh 3 :
ternal standard, CR1 and CRZ protect the external thabelbt;
against cawx-kwd

5.2.4 0lMz TOKD Bafprencs Qe
{Ontlon 7752}

Hator

The TCXKD &ermce oacillatorn clrouit cox
ogcllator YL buffers Ula, band denda v
U1 UZé e an o stput buifer which csnnm:tﬁ the i
OhHz signal o & rear panel BN :

5.2.5 100MHz Muitiplisr

The WMz reference oacillator is mul 1}
FONETAte a sxfaﬂfe l;u‘*uir-l si*m which

) i ’ fo; TPTET&N
e ua-(.ll tu

7. a7 az‘nrmj‘iu
i(}‘afzi’: glghaig with ¢

CRI7 act as full ,vace
sigrel. The 20Milz 5&@;*‘.;’1] i8 rwd
where Ld and 62 are tuned for 200
consists of DRia andd UBTEH which are tur
cirenits L5067 and La-OU0 1o the fifh ha, Beie
200z signal.
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oupled through C72 to the
5 asgociated components,

£.28 Massurement Section

The mepsrernent section i a biock which controls various
:,wm,}‘u‘r 2, routes the internal signals (o the correct ports,
it also controls the sequence of the gate and resets and
synchronizes the time and the svent countars for the
mijcroogniroiler, Figures 5-2 1o 57 show the routes for the
inpat signal and the refarence sigral in every measurement
furctian, The following is a brief explanation of the various
sepments in the measurement section.

Co srol-The control clrouit consiats of 126, UZB and U3

oI dth}ﬁ jmm the microcontroller {s sent in a serial form
R & (s wham in turm keﬁv%r't the serial infor-
i ratlel Guf;‘ﬁw‘:b of thase

the f‘E‘;z;lﬁ;%l rates as ée%mbed previoysl ‘;r

gey l;sv:géw & ixigger lovel circult comprises 31, U232,
i and their assoclated componenis, Binary
: t"& wieh i received from the control oroult is converted
and UZ7 to a known DC voltage with U32 and U29
ctively, U334z 2 +5V voltage reference with very good

i.“iié:y. H5 adiusts the full scale voltage of the D to A
CTVErters,

--The signal selector circult comprises [
s, Ome of Sig 0 through Sig 3 are selected
ed to the time detect, sigral identifier or the

deteot ciwouit consists of a dual ©
¥ el @ gate LaBd. U3%a receives the start signal
and U39 (clk in) receives a stop signal, Following a reset
signal at the reset mput of U3, UBRd outputs a single
negative going pulse with 2 duration which is equal to the
m‘w mw‘eal between the start andd the stop signals,

araiess ¥ the start and the stop signals are repetitive.

Eiyrxdmm;:efwi he synchronizer consists of 2 D flip-flop

3Rc ard thelr associated components.
oplied from the microcontroller to the D
d the measwed signal is coupled to the

ame 1C, After s reset cyele, and agsurn-
al s pxeat nt at the appropriate input ter-
nzl the ourpui of Udla will generate a pui%a with an
dmate width of the original gate signal from the
doroconiralior, but with a new adjusted width which is
equal to an mtwg»r number of peviods of the signal being
messured, This pulse will be used as the main gatmg
rnal tmoumm_? the instrument. Gates UdZa, J4Zb an
i42d congrol the routing of the synchronized gate and thc
= interval puises to the main gate of the Mods
B-Lidze.

=

35

Main Gate—The main gate of the Model 775 consists on
UdZe. Signals from the synchrondzer or the time detector
are applied to one input of this gate and the 100MHz
reference signal is apphlied to the second input resulting
at the output of the gate a W00MEz burst of pulses.

Clock Divider—The burst of pulses with g frequency of
10MHz divided by two by Udlb and applied to the ECL
ter the TTL converter which in bturn outputs 2 TTL signal
through U43a to the dividers chain,

Signal Divider—The signal coming from the syncluonizer
circpit is divided by two using 2 U fip-flop Uddb and ap-
piied to the ECL to the TTL converter which in tum out-
puts a TTL signal through L9 to the divider chain,

Signal ldentifier—The signal identifier comprises Udla, (28
and (329 and their associated componentis. A signal when
present &t the appropriaie input terminal, is dpph@d 10 the
CLK input of Udla, converted to a2 TTL level signal with
{228 and 29 and then fed to one of the microcontroller
ports via U4%a, This port will be used to flag the presence
of a signal at'the input terminals, This signal is also used
as the arming signal of the cognder.

Cate Identifier—The gate identifier informs the microctne
trotler of the lstate of the main gate, The gate identifier cir-
cuit also serves as a thme stretcher of gate signals with very
small periods, The gate identifier consists of Usdb, Q03
W and s buffered by U4ddd and Udde,

Event Counter~The evend counter counts the number of
pufses or events which oceur at the input terminal, The
eyvent counter comprises a high speed divider chain which
ig formed by'the signal divider eircuit in combination with
1J44 and U458 and a low speed courter U2,

Time Counter—The Hme counter counts the number of
pulses from the reference oscillstor. The time counter com-
prises a high speed divider chain which js formed by the

clock divider creult in combdnation with U468, Ud7a, 148
and a low speed counter U3,

£.3.7 Power Supply

For the following discussion, refer to the power suppiy
schematic at the end of the manual, The power supply is
made up of a line fuse, power on-off switch, ling voltage
salection switch, power transformer, two bridge rectifiers,
rwo regulators and a 5V regulator which is formed by US4,
040, Q41 and Q39 and their associsted components,

Fuge F1 is the LINE FUSE which is accessible on the rear
panel, 52 is the LINE VOLTAGE SELECT switch which is
accezsible on the rear panel to select 115V or 230V opera-
Hon and 51 {g the power on-off switch,

£
&
S
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CR18 is used as a full wave rectifier to provide a sufficient
D¢ voliage for the + 12V and J2Y regulators USZ and 153
regpectively,

LB receives a refererwe voltage of 5V from the 1V sup-

plv. This reference is then buffered by 1B ampiifier and
applied through 041 o the series repulator Q40 (M40 i3
mounted on the rear panel to absorb the hea ;
by the power transistor (3% and Ri23
cireuit against sccidental shorts or overload,

£
S
35
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5.4 HGITAL CIRCUITRY

T

Model 775 operation is supervised by the internal
microcomputer. Through the MCU, the counter measure-
ment process, the front panel switching, display, and [EEE
operation are ali performed under software contral. This
section briefly describes the operation of the various sec-
tions of the microcompuier and essociated digital cireuitry.
A simplified block diagram is included for user reference;
for more complete circuit details refer o the digital
schematics at the end of this manual,

Microcomputer Bloek Diagram

A biock diagram of the Model 775 microcomputer is shown
in Figure 58 Circult operation centers around the
microcontroller unit (MOUY, Us The 8031 is an B-bH
microcontroler capable of directly addressing up o 64K
bytes of program memory (ROM) and up to another 84K
bytes of data memory (RaM). The microcontroller works
with a W0MHMz dock which is divided internallv fo provide
bus operation of about thikz,

Software for the MOU iz contained in an EPROM (Erasable
Programmable Read-Only Memory), U9 s & 2764 EFROM
containing 8K bytes of software. Terporary storage is pro-
vided by U0 and U1l RAMs which can store up o 1024
byles of information.

Interiacing between the MCU and the [EEE bus is per
formed by the dedicated [EREL-488 bus interface i, L 2.
This 1T %rfmrm:, many bus functions avtomatically to
minimize MOU overhead. Bufferi ng between the 8291 1€
and the [EEE bus lines i3 done with the bus drivers U213
ang 122

Em?erfacing between the MCU o the keyborrd and the
dispmy ig pericrmed by the Eeyboard/Display interlace
iU

5.4.2 Memory Mapping

The 8031 miczocontroiler iz capable of directly addr :
bwes banks of 54K (65,538) byte memory, f"me bank of
memory is the program memory and the second memory
bank is the data memorv. The selection of the b i
done internally by the MCU, Although the MCU
large addressing capabllity, only a portion of the pogsible
memory space is actually nesded.

The Model 77% uses a tofal of 8K of program memory
stored in the 2764 EPROM US, and a total of 18 of date
memory is stored in U0 and UL The 8031 MCU uses a
memmryamapped [IY scheme, additional memory loca-
tions must be allocated for the various IO functlons, All
ihe memory-mappe d /O Functions are in the data memory
space. Table 3-1 lists the memory locations for the various
memory elemeants,

ok

Because of a partial decoding scheme used in this instru-
ment, for some memory elements, a larger memory
is allocated than the actual memory needed.

4.3 Address Deoodin

The MCU has a total of 16 address lines
to locate o specific memory slot. The L
(AD o A7Y are muliiplexsd on the addre
H@ ALE {ad atch en aklel si 33 1.5 LEed to 8
LOW add frorn the addy s which
i“'v E 17 address latch, Since n
can fﬂl decods adde
decodi trlg, must ho used,

o P arang
= done

memmory or interface element
wrsal acdress

w"ﬁ is 1-0f-8 decoder, s
Hnes Ald is FIIGH and A12
selected the decoding m dun
and AH) When address ing
selected,

Takle 8.4, Model 775 Mamory Mapping

Selected Allocaied Actual Memary | e
Device Mamory Location Atd AT Al A9 AR |
RAMs U6 UL SIOG-53FFF | $1000-313FF 0 1 XXX :
Display interface (L3} F400-540FF ML@S-M{JUE i o a7
IEEE (U2 BA300-54FFF | B4300-840087 1 0 0 Tl
Address Switch (U123} B4E00-546FF | $4600 1 0 1 100
Counters (U2, U3 IN0-54TFF | $4700 1 0 1 1101
i
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%.4.4 Kevbosrd/Dlsplay Interface

fhe K pywmﬂc“ Display Interface IO U5 {s nsed to confrol
the front panel display and to determine which one of the

Tyt b do o, 1om
Cr i

as & bulli in [KEE-488 interface that allows

ing 1#1‘1 1 be controlled through the system cone
relier Jmmamﬁg may be given over the bus and data
r_'n:y ba r&gu@smd from the instrument as well,

The [EEE interface ls made up Gi U320, a B251 GPLA
(Gengral Purposs Intesface Adapter), and UZ1 and U2Z,
which are inferface bus drzvers. On the MCU side of the
GPLA, data tranemission ig handled much like any other
L}‘w Jamantmﬁ The MU sccesses the GFIA through the
through D7 data lines, Address decoding for the

internal 16 registers (8 read and 8 write} is provided by the
8, WR, BRD and AD, A1 A2 terminals.

The output of the 8291 IC is standard [EEE format; the
f»zght data lines (DI through DICY) the three handshake
lings (DJ‘W NDAC, NRFD), and the five menagement fines
(KN, REN, IFC, SRQ, EOLD), are all active low with ap-
prmumtﬁly zere vols representing a logic ong, The two
{EEF bus drivers, U2l and U22 are necessary o bring the
drive capability of the interface up to the normal IEEE mas-
imum 15 devices.

The GPIA simplifies MUCU terfacing to the IEEE bus
because many control sequences take place automatical
ly. For example, when a write is done 19 the data output
register, the handshake sequence is automatically per-
formed at the proper time. Without the GPIA chip, com-
phcmad MCUroutines would be required to accomplish
control gequence that are pe?’fu}“med automatically.
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INTRODUCTION

This section contains informaton necessary to maintain,
calibrate and troubleshoot the Model 775 Model 7751
Channel C optlon and Madel 7782 TOXGD option. Fuse
replacement procedures, line voltage selection and Madel
7751 and Modet 7752 installetion procedures are also
included.

WARMIMNG

The proosuures desaribed in this section sie kyr
uzs only by gusiified ssrvice personnel. Do not
pariorr thess prosedures unless qualitiod to da
20, Many of the sleps coverad in this saction
may sxpoeg the ndividual to potentially isthal
voltages that could resull in personal Injury or
degth B normal safety precautions are not
ohesrved.

8.2 LINE YOLTAGE SELECTION

The Model 775 may be operated from sither 115V or 130V
norninal 50-60Hz power sources. A special transformer
may be matalled for 100V and 200V ranges. The instrument
wag shipped from the factory set for the operating voltage
marked on the rear panel immediately above the power
line receptacie. To change the line votlage, proceed as
follows:

WARMING
Dlasconnact the Bode! 775 from the power oord
and all other sources helors shanging the lse
voiteos sstting,

1. Using a fiat-blade acrewdriver, place the line voltage
salection switch in the desired position. The voltage
gelection switch iz located sbove the power line
receptacle.

2. Install @ power Une fuse consistent with the operating
voliage (see paragraph 6.3 step 1),

CAUTION
The correct fune typs must be used to mainiain
proper Instrument protection,

3. Mark the selected voltage on the rear pane! with @ waie
soluable marking pere for future reference.

&3 FUBE REPLACEMENT

The Madel 775 has a line fuse to protect the instrument
from excessive current, This fuse mav be replaced by us-
ing the procedure described in the following:

WARKING
Dlanonnect the instrumant from the nower line
atel from other equipment before replaing the
fuse.

i Place the end of & flat-blade screwdriver into the slot iy
the LINE FUSE holder on the rear panel, Pu
rotate the fuse carvier one quanter fum countamio
Release pressure on the | holder and its internal spming
will push the tuge and the cartier cut of the helder.

2. Remove the fuse and "E’pla&:‘ it with the proper type us.
ing Table 61 a8 a guide.

CAUTION
Do not use & fuse wihth 2 rsting higher than
specified or Instrument cﬁamﬁg@ may c‘ra, ue, i
the instrument parsistently blows fusas, a pro.
Bisre may sxist within the instrument, 1 5o, the

problem musi be rectified bafore cm*immg
aparstion,

Tabie 641, Line Fuse Selection

Power
Line Yoltage Fuse Type
G015V .34, 2BV, 3AG
195-250V_ 0384, 250V, 30




L Remaove the top cover of the instroment as describad
in the disassembly mstructions in paragraph 6.9

Z, *Gr the standard %ppm time base locate switch 51 on

- tlmebase board and slide &t m the EXT position. See

Figure 6-14 for the location of 51, The EXT position is

with the switch towards the front of the Model 775.A

. For the TCXO time bass, im ate switeh §1 and slide it
io the BXIT position. The E 1 pogition 18 with the
switch towards the top of the Model 7754,

[

. Reinstall the tap cover ag described in paragraph 8%,
. ASDIV the

TTL fevel (G to +5V) W0MMz 1o the CLOCK
INIOLIT BNC terminal on the cear panel, See F;guré 2 i
for the location of this terminal,

CAUTION

Do not exceed the TTL voltage ievels or damage
to the Maodel 775 or the exiernal sourcs may oo
cur. The EXT CLOCK input tmpedance of the
mModel 775 is nominally 2000, be surs to uss the
appropriate impedance matching devices o en-
sure that ringing and ceble reflections are
minimized, Severs vnging end wavelorm defor
metion may couse falss o lmproger clock
speration.

Figure 8-18, Mods!l 7754 TCXO Tims Bass
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8.5 MODEL 7751 SHA%NEL C OPTION
INSTALLATION

The Model 7751 Channel C option expands the capability
of the Model 775 by allowing it to measure frequencies up
s 10CGHz, I purchased with the Model 775, the Model
77ET will be {aéwr}f installed: however, removal for service
will require installation as follows:

1. Remove the top cover of the instrument a8 described
in the disassembly instructions in paragraph 6.9,

WARNING
Disoonnect the line cord and tegt leads fram the
Ingtrument belore ramoving the Op gover

. Plug the Model 7757 into the comb type o

Lok

I

¢

is located in the front section of the I
Mode! 7751 PC board should shide easily
ween the twa card guides,

. Locate the shielded cable which s conmnected on one side

tor the channet C input terminal. The oth eiuis
cable is soldered to one card guide to prevent this e
from rattling inside the instrument and caus
Unsolder the shisided cable from the guid

the prestripped cable as Hlustrated in e -2,

4. Solder both sides of the PC board to the card guides.

This wifl secure the Model 7751 to its place and will pre-

vent Model 7751 from loosening during transit,

. Replace the top cover
CTurn on the powsy and wait untll the power up pro-

cedure is complete, Then d&?rs&% the FEEQ O Dutton
and observe that the FREQ C light turns on. The instru-
ment I8 now ready to take measurements of frequen-
cles up to 1OGHz. )

FRONT PANEL

WIRE FROM CHAN _
3 CIRCLAT BRC -

Flgurs §-2. Model 7751 Instaliation
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6.8 MODEL 7752 TCXO OPTION
INSTALLATION

The Model 77582 TOXO option increases the accuracy of the
Wodel 775 by improving the accuracy and the stability of
the refererice oscillator, If purchased with the Model 775,
the Model 7752 will be factory installed; however, remaval
for service will require installation as follows:

1. Hernove the top cover of the instrument as described
in the disassembly instructions in paragraph 6.9,

WAFNING
Disoonnest the line cord and 183t lsads from the
instrument before removing the og cover,

)

. The standard oascillator clrouit s bullt on a separate PO
beard and is located in the back of the Model 775 near
the transformen Lovate the cscillator ciroult and remove
the solder joint that secures the board to the guide.

. Rernowve the oscillator board by pulling the board up un-
til i disconnects from the comb type connecion

Lo

4. Disconnect the shielded cable, coming from the oscillator
board, from the rear panel BNC connector.

5, Slide the Model 7752 option along the card guide and
push the card down until it locks into place as shown
i Figuve 63,

CAUTION
#ake gurs that Modsl 7752 |s plugged sorredt
Iy into to the mein connectorn No pin should be
iaf free,

& Solder the loose end of the shielded cable to the rear
panel BINC terminal. The inner wire of the cable should
be goldered to the center conductor on the BNC where
as the shield past of the cable should be soldered io the
shell of the same connector,

7. Bolder the side of the PC board to the card guids. This
will securs the Model 7752 {0 its place and will prevent
the Model 7752 from lovsening during transit,

8, Replace the top cover.

9, Mark the correct option instatiation on the rear panel
with a water soluable marking pen for futuve reference,

e DLIICK BRO

SHHELDED CaABLE

W BAGDEL VY8R
TORO QPTION

Figure 6-3. Modsi 7752 Instaligtion
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8.7 CALIBRATION

.71 Erwironments! Condillons

Adjustments should be performed under E&bﬁmmry cof-
ditions having an amblent temperature of 24 +2°Cand a
relative iumudity of less than 70%. If the instrument has
been subjected to conditions cutside these ranges, allow
at least one additional hour for the instrument to stabilize
betore beginning the adjustment procedurs,

8.7.2 Warm-Up Periad

Most equipment is subject to at least 2 small amount of
drift when it is first turned on. To ensure long-term calibra.
tion sccuracy, b on the power to the Maodel 775 and
allow o to warn-up for at least two hours before begine
mng the adjustment procedure,

6.7.3 Recommandsd Test Enulpment

Recommended test equipment for calibration is Usted in
Jable 6-7, Test instruments other than those listed may be
used only if thelr specifications equal or exceed the re
guired characteristivs.

8.7.4 Calibration Procedurs

Al adjustments are performed with the POWER switch
ONL The top cover should be removed to allow acress o
test points and adiustments. Between adjusiments, always
leave top cover on the unit 10 keep malntain temperature,

MOTE
Ir order to perform the following calibration pr
cedures, the top shield must be removed to gair
sccess 1o various compenents, To do 3o, remov
the three screws that secure the shield to *iw
board. Replace the shield after adjustiments are
compiets,

0

WARNING
Take special care to prevent contact with live ol
ocults or powsar Ene sres which could cause alpg-
trical shock resulting in serlous injury or desth.
tge an igolated ool when making sdiustments,
Use piestic or nylon sorevsiriver whan adiusting
ihe time base trimmen

Ré_’f—w o Fignre 64 and the component lavout in Section
7 when necessary for r* tewmmw adjustment poins,
Follow the }mf:edurﬁ in the sequtence indicated since some
of the adjustmenis are interrel lated and dependent on the

proceeding steps,

Yerify that the Model 775 s funs:tienin% according to the
performance checke. Make sure that all results are withun
or cloge to the range of the required specifications, other-
wise refer 1o the troubleshooting informaton given at the
end of this section.

Perform the following adjustment procedure, 1f 4
ment can niot be made {0 obtain a specific rea
to the troubleshooting information at the e
section.

ROTE
If rot otherwise specified, perform all adjustments
on the Model 775 i the power up default position

Table 6-2. Hecommendsd Test Equipmant For Calibration

HP-32124
Oscilloguartz 2200

Function Generstor
Wiz Standard

Bacommended :
Instrument Model Specifications
Oscilloscope Tektronics 465 WOMHz bandwidth l
Multimeter Keithley 173 1% basic DC accuracy

ZEEN'H? pulse, sine, ,naﬁglﬁ, triggered
TxF-A0day, BxBEa0 0-80°C

i
w



MAINTENANCE

........

AT

i:,f'}__.___

Figure §-4, Modsl 778 Calibration Adjusiments
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§.7.5 Mulilplier Adjustment

1. Connect the probe to the collector of 0338, Use a short
ground clip. Refer to Table 6-2 for recommended test
equipment.

2. Set up the oaaiioscape and adjust 67 and Q70 1o get
a maximum amplitude of 100MHz sinusodial signal.
Note that the signal may appear modulated and
distorted, This has no effect on the normal operation
of the Model 775, Alter adjustments between 67 and
C70 untl a peak to peak amplitude of about 1.5V is
reached,

§.7.8 Trigger Level Adjustment

1. Set the multimeter to DT voltage messurement, Refer
to Table 6-2 for recornmended test equipment,

2. Connect the multivneter probes bejween pin 15 of U27
and case ground,

3. Adiust B 1o give & voltage reading of 2.55Y 210wV on
the DMM,

6.7.7 Channsis & and B Sansilivily Adjustment

1. Bet the function generator to ThHz sine wave and 40dB
attenuation, Hefer to Table 6-2 for recommendad test
equipment,

2. Set the multmeter to ACV and 200V range,

3. Connect the functon generator output o the DM and
adjust function generator amolitude control to give a
reading of 1BmV on the DMM.

4. Connect the function generator output to the channel
A fnput terminal.

5 Conrect the oscilloscope probe to pin 3 of 138

Set up the oscliloscope and adiust RZ3 to display a rec-
tangular wavetorm of ez with a duty wdp of B0%

__'ggm

(Change the Model 775 setting to FREQ B

8, Copnect the function generator to the charnel 8 input

terrningl ) .

. Set up the cacliloscope and adjust RS0 to display a rec-

gasgm,zlm waveform of 1kHz with a duty cvcle of 50%

+10%.

<

~

el

§.7.8 Inpuig A and B Attenuator Compensation

1. Bet the function generstor to give 10kHz rectangular
wavelorm with an amplitude of W0V peak to peak, Refer
to Table 6-2 for recommended test equipment.

6. Allow an additional warm-up 4

2. Change the Model 775 setting to AC coupling and x10
atteniuation on beth channels A ang B,

3. Conrnect the function generator outpud to channe! & in-
put termdnal,

4 Connect the oscilioscope pr
and K21

5. Set up the oscilloscope and select C13 (o give a risi:
edge with a minimum overshoot or undershoot, (13
should be in the range of 16p¥ to Z0xF

6. Change 775 setting tov FREQ B and connect function
generator to channel B input terminal.

7. Conpwect the cecillosonpe to the junction of RE7 and R48.

5. Bet oscilloscope and select (33 to give a rsing edge with
a minimum overshoot and undershoot, C33 sﬁu, el be
in the range of 15pF to 20pE

abe to the functinn of K20

8.7.8 Time Base Adjustm
Time Base)

ant (Slandard 5 PPM

1 Allow the Model 775 to warm up for at least two hous
with covers installad at an ambient temperatize
+2°C. Refer to Table &2 for recomme:
equipment.
Z C nnect Whike standard outout o the chan
put terminal,
;3. Set C3 to about mid range (5 tums trimmer capacitor),
4. Adjust {4 to give a reading of 100000000 «200 cou
on the display Tf proper Ld] ustment cann f,t &
tained, adjust €2 to bring C4 within range. ([
be in the range of 8pF 1o 12pF).
5. Adjust O3 to glve a reading of 10000000
an the display,

el A -

T5

8] t’u

2 should

minutes, Repeat step 5 i n

6.7.10 Time Base Adiustment (Ot
Time Base)

1 Allow the Model 775 to w
covers instatled at an ambi 2k
Befer to Table 6-2 for recomme s

2. Connect WMHz standard outpuf to the channe!
put terminal,

3. Adjust the rnmmer ontop of th
a very narrow plastic screwdriver
100000000 éi@ counts on the displa;

4, Allow an additional warm-up time of

minutes, Bepeat step 3 if necessary,

h
i
4



MANTENANCE

.8 SPECIAL HANDLING OF STATIC
SENSITIVE DEVICES

gvices are designed o operate at @ very high ime
e jevels fcr low power consumption, A% 2 result,
any normal static charge that builds up on your person
ot c%z hmg may be gutficlent to destroy these deviges
they are ot handled properly. Table 63 lists the static sen-
sitive devices In the Model 776, When handling these
devices, use precautions which are described in the follow-
ing »a::ie io avoid damaging them,

Table £-%, Biatic Sensitive Davice

| Schematic Keithley

| Desigriation Part Numbey

Us KO500-2341
L Lel&2

LOE50-0010

KOES0- f'"‘“"lﬁ

KOEG00-2130
l(u—."gi
i_-ZR1

KOEs0-0070

-z
) 1C-251
[y KOR&0-0070

H
!
i

inn Table 6-3 should be transporied and
4 in wme;nus Spumih desigred to pre-
vent stasic mxmﬁ up. Typically, these parts will be re-
i c-protected containers of plastic or foam,

25 devices in their original ¢ ontumer‘s unti

v for installation.

devices from the protective containers on-
ly at & properly grounded work station. Also ground
_V'I.‘i':uiff.‘ici with a suitable wrist strap.

. Remove

3. Remove the device only by the body; do not touch the
pins.

. printed circuit board into which the deives s o be in-
serted must also be grounded o the bench or table.

. Use only an antl-static type solder sucker,

Use ondy grounded soldering irons.

L Onge the device s installed on the PO board, the device
is normally adeguately protected, and normal handling
may Tesums.

st

w3 o L

§.9 DISASSEMBLY INSTRUCTIONS

i it is necessary to troubleshoot or replace a component,
use the following digassembly procedure to remove the
top cover and refer to Figure 6«5

1. Remove the two screws that secure the 100 cover to the
rear pansl,

2. C sl‘«?‘é}) the tow cover at the rear and cavefully Bt if off
the instrument. When the taba at the front of the cover
clear the front panel, the cover may be pulled completely
clear,

3 When replacing the top cover, reverse the above pro-
cedure; be sure o install the tabs at the frond pane!
before completely installing the cover

HOTE

The Maodel 775 covers are coated with shislding
materialiio supprass P and Eb] notges which are
generated by the internal circuits, When replacing
the top cover on the Model 775, make sure that
the springs that are mounied on both sides of the
rear panel make confact with the infernal shield
of the top cover I the springs are loose or are not
making vontact, push the leose ends toward (e
outside,
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HAINTEHANCE

TROUBLESHOOTING

8.10

Lguﬁ zm p&morm@l ha ing & basic
of analoz and digital ctrevitry. The in-
; ld adso be experienced ar using typics] test
qujm anit as well as ordinary troubleshooting procedures,
The information presented heve has been written 1o assigt
inn wsolating a defective circudt or clrouit sectiony fsolation
. specified component is left to the technician,

ol the

£.10.7 Hecommandad Test Equipment

ooting a campiex vlece

cess ot failure in troublesh
ipment like the Model 775 depends not only on the
ternmuaﬁ but also e.hwheaif%ﬁy O accurats,
£ «C‘bh:- w2 Hats the recomemended
slete troublaghooting and adjust-
£ of | 5 However, it is also possible to
wroutdeshoot the Maodel 775 with the minfmum equipment
b is leted in Table &<k Ctther equipmernd such as a
. an in-ciroust emulator ete, could aiso be
ulf situation,

Wi

togic 3
helpiul in

‘s
4

6.10.2 Powerly Self Diagnostics

4moadvanced feature of the Model 775 is is self diagnos-
pﬁb*‘ jties. Hpuﬁ power-up the Model 775 perfc;rms
SRE descmwd in r‘mrmmp 4. 1f the

tle point in attempting to troublashoot elsewhere urgil the
rucrocontroller circuit i operating properly.

The power-up diagnostic test may be run sither woon
power-up or through the IEEE-488 mm*fac@f bus, The pro-
cedure to tur a self diagrostic program through the bus
is described in detall in Secton 3.

§.10.3 Powsr Supply Chacke

it is highuy recommendesd that the firsi step in
froubleshooting the Mode!l 775, as well &5 any similar
equipment, would be to check the power supply. I the
various supply volteges within the instrument are not
within the required limits, roubleshooting the remalning
giveuits can be very difficult, Table 68 shows the vanous
checks that can be made to the power m?pﬁ&a within the
Model 775, In addition to the normal voltage checks, it is
also a gﬁod idea to check the various supplies with an
oscilloscope o make sure no nolse or ringing & presant.

in case of a "dead short” between one of the suppliss to
the common gr{)umﬁ, it would be best to disconnect the
entire supply section from the remaining circuitry and then
identify if the problem is in the power supply or in the
remaining cireuitry, Model 775 is equipped with points
which are located on the bottor side of the main PC board
To access these points, remove the bottom cover and the
selder from the quick-disconnsct poinds.

Table 8-4. Resommended Minimum Test Equipment for Troubleshesting

Hecommended

Instrament Biodel

Buecifications

Tektronics 465
Kesthiey 175
HP-3312A

Oscilloscope
Multimetey
Funcrion Generator

00Kz bandwidih
1% basic DC accuracy
1aMHz pulse, zine, triangle,

triggered




MAINTENANCE

£.10.4 Fefarence Osclliator and Clock Chacks

The most important section to be verified afier the power
supply checks, is the reference oscillator The reference
oscillator supplies different clock signals to the various sec-
tons of the Model 775 Without these clock signals, the
miciocomputer would not start to generate the control nes
thus, making it impoesible to troubleshoot the remaining
clrouiry,

Table 66 shows the variows checks that can be made to
verify the operation of the clocks and the reference
seeilaton

6.10.5 Digital Clrcultry and Display Checkes

Probiems with the digital and display circuitry could cause
erratic aperation or false readings on the display, Check
the varicus components associated with the digital ciz-
cultry, mcluding the [EEE-488 interface, using the mfor-
mation in Table 67,

Problems ‘m theﬂe cireults could generate false results on
the Model ! Tables 6-8 andd 6-% list checke to be made

on the signal conditioning and the input circels
respectively.

§.10.7 Multiplier Circult Chacks

Problems with the multipher clrouit will definitely cause
false resulis on the Model 775 or may cause no s
all. Problems in the multiplier circuit may be identified
ing Table &-10.

£.10.8 Trigger Level Checks

The trigger level circuits control the threshold point where
the mpm cireutt t*:&,geu The Madel 775 may not trigger

at afl on a signal that appears to be within the sp
}zr"u*s Em;} ems in the trigeer clrowdt may be locate
ing the checks gnmﬁ I iar*e &-11,

8,109 Measurameant Sectinn Cheeks

The measuremert section circuit
cigital control to the analog signals wit
Dhie to kigh speed signals, it was nec
ECL tﬁuhncsiogv xJ‘ i3 rf-w"omrms“r‘ga
Table 512,
high f zr@quen(ﬁy pznmfs Hn?‘ ha% 4 very

Table 8.5, Powsr Bupply Checks

Rﬁmﬁﬁmﬁéﬁem

Beguired Condition

&2 Line Switch
F1 Line Fuse
11 Linte Power

MQE(MHL.;‘E}J

DOWET L,
+12V Supply
TUBEZ Tnput
- 12V Supply -1V
A3 Input

=5 Supply
Vnput o +5V Supply
Reference to +5Y Supply

+8Y +3%

o5
Bl R R R )
)

ES

+5Y 5%

{"93’ o TIBY or 230V
Plugged into live receptacle;
+ TV +5%

+ 15V mirgmum

+i5%

=BV mindmum

+7V minimum

Resmove fuse to check

+12V on UBZ outrp
Positive output of CR18
wlf‘J on US3 output

gotive outrput of TRIS
Coamctm of Qé}\
Positive ouiput of TR .
Input 3 to 54 ;




Tabile 4.4, Reterence Osclilsior and Clook Chesles

Hem/Component

Reguired Condition

Test Foint/Remarks

NPz Reference
{1
7 HMPe Reference

—

3 Multiplier Clock

4 | Microprocessor Clock
5 Microprocessor Timer
& Keyboard and Display

Control Clock
7 | IEEE Interface Clock

Turrn on power.
0o 4V 1I0MHzZ square

0 to +4V 10MHz square wave

0.2V to +0.2V 10Miiz
square wave

0 te +4V WMz square wave
0t +4V 3kHr square wave
0 to +4V 1.25MHz

square wave

0 to +4Y MMz square wave

Pin & on U2d on standard
curiflator board,

Pin 3 on UZa on TCXO
oseillator board.

Pin 2 on USOa. Signal may
pOEAr Very noigy.

Pin 19 on Us

Pinn 14 on Us

Pin 3o US

Pin 3 on U20

Tabls 8.7

Digita! Clrewltry and Display Checks

HremlCompornent

Regu“zm& Condition

&

RDOWER Lines

Adciress/Daia Bus

Data In

Seriz! o Parsllel Converters

Clocks

ievboard {nterrupt Line

I

s Sink Lines |

Turs o power

Turn off instrurment then back on

(1 to +4V Winsec pulses
0o +4V Z7bnsec negative going

0t 4V 480nsec negative going
puises
0 to +4V variable pulse traip

Depress and hold the LEVEL &
buiton during the next rwo tests,
Tty +4Y variable pulse train

0 to +4V burst of pulse tramn

Deprass each one of the agions,
in turn, on the front panel
throughout the next test,

Ut +4V varlable negative going
pulee;

0 1o +4V varlable pulses

Test Point/Remarks i
Some tests here could fail due |
to digital problems.

S Pin % on UG stays low for
about Jdsec and then goes
thigh.

(Pin 30 on UA

i 2% on U

Firg 16 and 17 on Us

Ping 21 thru 28 and Ping 32
“thru 3% on Ua

- This will generate serial data
Lon the |
P

Pin
FPin

of £J38

| This test will check all buitons
on the front panel as well as
the interrupt line.

Pin 4 of U

403 Lok 2 e B3 B2 BB

Pins W o 16 on UZ and Col-
Hector of Q16

o

B
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Tabls 8.8, Blgnai Condlitloning Chacls

Stept tem/Component Heguired Condition | Fest Point/Remarks
1 Turn -on power. The following tests are per-
formed on LI25

Input conditioning Channe]l A Channel 8
signals:

2| B TTL High Level Pin 4 Fin &

I A TTL Low Level Pir 4 Pin &

4 1 xl TTL Low Leval Fin 14 Pin 12

§ 1«0 TTL High Level Min 14 Pin 12

& | Filter On TTL Low Level Pin 13 Pin &

7 | Filier Off TTL High Level Pin 13 Fin &

8 | Negative Slope TTL Low Level Pin 11 Fin 7

9 | Positive Slope TTL High Level Pin 11 Pin 7

Table 8-9, Input Clroult Checks

Btep | Item/Component i Reguired Condition Test Point/Remarks
1 Turn on power. Apply IMHz Vp-p
sine to Charmel A ine
pur BNC,
2 Channel A Front End | IMHz IVp-p sine Base of (21
3 | Input Amplifier A Gain| +3.2 to +4.2V pulses with | Pin 3 of U34db
5% duty cyele
Depress FREQ button Apoly IMHz .1Vp-p
FREQ B light should be  [sine to Channel B input
of. BINC,
4 | Channel B Front End | WMHz Vp-p sine Base of (2%
5 ) Input Amplifier B Gain| +3.2 to +4.2V IMHz Pin 3 of Ui36
puises with 50% duty
! cycle
Table §-10, Multiplier Clrouit Checks
| Step Ttem/Component [ Reguired Condition Tust Point/Temarks
1 Turn on power. Signal may appear noisy
> in the following testa.
2 |TTL to Sine Converter | 10MHz sine wave 2V p-p | Pin 14 of Ub0a |
3 %2 Multiphier L 20MHz sine wave IV p-p | Pin 8 of US0b
& x5 Multiplier | 00MHz sine wave IV p-p Collecior of 38 %
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Tabsle 6411, Trigger Levsl

Clrauht Theoks

!

3 | Channel A Positive
Trigger Level
4 | Channel B Positive
Trigger Level

Step ;wmkampw&m Required Condition | Test Point/Remarks
1 Turn on power.
2 | D to A Reference +2.55V +20mW Pin 18 of U2Z7 and Pin 15

(,r

BEY,
BEY £20mV

t
+2
+2

+2.58V +20mY

Change front paﬂei trigger ievel
bsetting for Channels A and B w

Change front panel trigger level
setting for Channels A and B to

of UR

Pirn 30 of U2%

Pin 12 of U32a

| -2.55Y,
i 5 Channel A Negative | -2.55V 420mV Pin 10 of U294
| Trigger Level
6 Channel B Negative -2 85V +I0mV Pin 12 of U3Za
| Trigger Level
Tabiz & ?2 Measuri g“g Seation Clrouit Checks
| 5%@;4_&3:1@9?; Reguired Condition Test Point/Remarks
i : Turn o power. The next six tests would be performed
' on LZ8,
Pind Pind PMngd Pir? Pinll Pinl2
2 o i 0 1 1 ¢
S (A SR S S __
1 1 1 g 1 { Possible with Model 7751
5 o 1 1 1 y 1
A 1 1 0 1 1 0
1 [ 1 i { 1
1 10 1 0 1
Change panel sett mg to FREQ A and

sl Belactor

irme Detect
Py hronizes

17 Bignal Divider

13 Signal identifier

|
i
\ . o
Gate Identifier
i
|

I
15 I Main Gate

1A Clock Divider

i:;a:c gate time, Apply IMHz 1V pp
ine 1o Channel A BNC.
=32V 1w +4.2V IVIHz pulss
D(m t care.
=32V to +4. 2V 1Mz burst,
Width of burst is approx. Isec.
TTL S00KHz burst, Width of burst
about lsec.
TTL low level during measurement
cycle, TTL high for about Lmsec after
each cycie,
TTL low level when gate 18 open,
TYL high for about 300msec after
gate closure.
D32V o +42V WIOMHz burst.
Width of burst i3 about lsec.
TTL BOAHz burst, Width of burst
approx lsec.

Pirt 15 of UA7d
Piry 9 of U284
Pin 14 of U3sc
Pin 6 of Lok

Pin 3 of Li4%a
Pin & of 1J43¢

Pirn 14 of Udle

Pin 3 of U43a

g1




SECTION 7
REPLACEABLE PARTS

7.1 INTRODUCTION

This section contains replacement parts information, comw
ponent location drawings and schematic diagrams for the
Model 775,

7.2 PARTS LIST

Parts for each board are listed alphanumerically in order
of their elrcuit designations, When ordering a part, indicate
the printed circuit board that the part is located on as well
as the part number, Table 71 containg parts list informa-
tion for the mother board. Table 72 contains a parts ist
for the display board, Table 2.3 contains a mechanical parte
list for the Model 775

7.3 ORDERING INFORMATION

To p}ace an order, or to obtain information conceming
f‘f*p/saf proent porie, confact your %aztﬂey repressnialive or
the factorv, bes inside front cover for addresses. When

ordering include the foliowing information:

L Instrument Model Number

2. Instrument Serial Number

3. Parts Description

4, Ciroult Designation (i apolicable)
5, Reithley Part Number

Y an additdonal instruction manual {s reguired, order th
manual package (Kebthley Part Number 775.901-00). The

manual package containg an instruction manual and any
applicable addenda.

e
&

7.4 FACTORY BERVICE

If the instrument 18 to be returned to the factory
viee, please complete the service form which (ofiows th
section and return i with the Instiument,

7.5 BCHEMATIC DIAGRAMS AND
COMPONENT LOCATION DRAWINGS

Schematic diagrams and ¢
follow the appropriate repl
ticular board,

omh }34 ment locaton drawings
areable yr:!zm figt for




RESLACEABLE PARTE

Table 71, Mothsr Boged, Paste List

Clhreuit Heithley
Tlesle, | Dmescription Part Number
i Capacitor Ceramic, 0lp 237401
Cz Capacitor Ceramic, 0.1u C-23701
3 Capacitor Tantalum, 3.3 K1B40-0435
4 Capacitor Ceramie, §p O30
C’:’? i C‘n;::saitm Ceramie, 01y C-2300.1
Capacitor Ceramie, 0.1y C-237.4.8
Capacitor Electrolytle, W0 18V Kiss2.0U7
f“waumr Cerarnie, 0 C-2370.1
Sapacitor Ceramie, G i,x 23701
Capacitor Ceramic, 0dp L2700
Capacitor Myler, 33n, ZS’W K1521-0333
C a‘;aaai%(,r {Ceramig, KS00-0R7%
selected valus e h%p "Wiica
_apaa‘:tvz Cevamnie, 0.1 (23701
Capacitor Myier, 0n, 250Y KI521.0003
Capacitor Ceramic, 33p K1500-0330
Capacitor Ceramic, 071y 237001
’:waa’*zwr Ceramic, 0.1n 23701
\_;si,amu Cerarric, G.p C-237-0.1
: r Lerapug, 33p KI1500-0330F
: , Uiin CO%01
, 0u RGP0
33;7 KI500-0330

s f:“-:uﬂl‘l&, u.ly,
o Mylen Min, 23V
citoy Ceramic, 3.3p
! y EHP [% L’%p ’\xllca
P

nic, U 14,{
E_emmm, 33p
- Ceramic, 0.1p
Cerarnig, 9.1g
sr Coeramic, 30

Car
Ce

J.Iﬂz{‘

2370
LEVICEE T
237400
232400
25701
CL23731
223701
KI521-0330
KARGO-03R3

}“:78;.& ;—Diﬂg

KIB00-033G
C»ﬁE?w{,J.E
iy (.t
EL,'? 0.1

KI500-0330
C~2‘37w§11

I‘é\l RS A i

-
I

<

et

5\)!\}{\7!\.&!\2

Cod B Tad a2 14 ¢




REPLACEABLE PARY

)

Table 71, Mother Board, Parts List (Cent,}

Circuit | Keithley
Besig. | Descerlption Part Muspber
(Z48 Capacitor Cevamic, 0lp

(44 Capacitor Ceramic, 0p

L3 Capacitor Cerarmie, 01u

CR] Capacitor, Mica, 62p

52 Capacitor Ceragnig, 17g

B3 Capacitor Ceranue, 0.1g

Capacitor Ceramig, Oy
Capacitor Ceramic, 0lp
Capacitor Ceramie, Dlg
Capuctior Ceramic, 0.1
Capacitor Ceramic, 0.3p
Capacitor Ceramic, 1p
Capacitor Ceramie, 0g
Capacitor Ceramie, 0.3
Capacitor, Mica, 47p

Capacitor Ceramie, 0.0
Capacitor Ceramie, 01p
Capacitor Ceramic, 0.1p
Capacitor Ceramlic, O1p
Capaciter, Trim, 5-18p

Capacitor Ceramic, Olp
Capacitor Ceramic, Qg
Capacitor, Trim, 5-18p

Capacitor Cevamic, 0.1
Capacitor Ceramic, 0.1z
Capacitor Ceramie, 0l
Capacitor Ceramic, 01p
Capacitor Ceramic, O.1p
Capacitor Ceramic, 0.1
Capacitor Ceramic, 01g
Capacitor, Electrolytic, 4704, 25V
Capacitor, Elestrolytic, 470y, 25V
Capacitor, Flectrolvtic, W0y, 28V
Capacitor, Llectrolytie, 100y, 25V
Capacitor, Electrolvtic, 1004 16V
Capacitor, Electrolviic, W0.000y, 6Y
Capacitor, Electrolytic, W0y, 16V
Capacitor Ceramic, 81
Capacitor Ceramic, G.1p
Capacitor Ceramig, 0p
Capacitor Ceramic, .30

)

Capacitor, Mica, 100p

Capacitor Cerantie, 0.1u
Capacitor Cerarnic, 01p
Capacitor Cerarnie, 0.1p
Capacitor Ceramic, O0.1u (mounted on rear panel)
Capacitor Cerarnde, Glp {mounied on rear panel)

o
:
Lad



REFLACEABLE PARTS

Table 71, Mother Bosrd, Paris Ligt (Cont.)

Desription

Kelthiey
Part Nunsber

IMTELA

Capacitor Ceramic,
Capacitor Ceramis,
Capacitor Ceramic,
Capacitor Ceramic,
Capaciior Ceramic,

I Convector 34 pin
e Connector 14 pin
i Connector ls pin
Kl | RAX046 1051

K2 CORAZD44 1051

K3 RA3046 1051

K4 . RA3048 1051

K5 ©ORASG4E 1051

K ©ORASZO46 1051

L3

U.1e
T1s
Gy
0lp
0lu

C-237-001
2300
£-237-6.1
C230.1
CA23761

ROZ00-2001
RO301-1000
KO300-2080
KO300-0046
KO300-1020
KO300020
EOALO00
KO00-2080
KOA00-3020
KOA00-1020
KOA00.0040
KO300-0040
KO360-0040
¥O300-0040
KO300-0040
KO300-10620
K0300-1020
RO300-3010
KO3n5020
KO300-0040
RO30E000
K3011000

C5-389-1
£5-38%-5
05-385.5

EDe00-0110
KO900-0100
KO900-0110
KO900-0110
KO900-0100
KO900-0130

K4200-0000
kaA200-0000
KD600-0333
KLeUG-0102
Koego-ORs




REPLACEARBLE PARTE

Tabie 7-i. Mother Board, Parls List {Cont.}

Circuit Heithley
Desig. | Description Part Mumnber
LA 0.15uF, 1537
7 Besd
i8 Beed
19 Beed
L0 Bead
L1z Beed
L1Z Beed
[NK Bead
34 Bead .
118 330MEL, BOMA, 1ID25-E0
L6 A30MH, 5OMA, 102580
0] 2hid403
P2 AN4403
Q3 24403
(O 24403
(s Zh4a03
Qs - 2RMA40E
7 ZM4403
08 24405
] 24403
i 2M4403
11 24403
212 24403
(13 PINGA0E
14 24403
15 2MN4403
16 HNET 3]
QY 1 2N4124
Q1B 2N4124
019 2MN4124 . o
52@ ONases  antSH A ﬂg@i&a%bm. Folalen
v BEY 90
Q22 BFY 90
23 AN41Z4
{324 LERES
9415 { BFY %
326 i BFY 80
%7 IN4g124
28 IN3806
079 INIS0E
Q30
Y] PR3a40 £
3z PN3&40 Ln0-0010
33 PR364D PORIMOC-0010
(34 PN3840 | o0
{135 PR2640 ! YI0




BEPLACEABLE PARTS

Table 71, Mother Soard, Partg List (Cont.)

Keithley
Dreseription Part Mumber
KO400-0018
e KG400-0020
5rv Dty K400-0070
OM4126 KO400-00440
WJE 2558 KL400-4030
DL KO400-00530
Composition, 3.3k, 5%, W R-76-3.3k
- Composition, 220, 5%, WW R76-220
Composition, 3.3k, 5%, LW R76-3.3k
o, Comiposition, 100, 5%, AW R-76-300
RP-67-5k
2459k, 1%, wWW KOy6g-2497
CMTTE 00k, 1%, %W K{x04-10072
MTE 100k, 1%, %W K(10a-1002
r, Composition, 1k, ﬁfé, FAGY R7s-1k
. MTE 100k, 1%, %W k1041002
sy, MTE 100k, 1%, %W KO64-1002
5 i,ompu&a.hmz, 1k, B¥, MW R840k
WMTE 9000k, 1%, ‘/zW KO07-90034
MTE 1000k, 9%, W Ki04-1003
{omposition, 2"@.-, , VW KFH-0224
s, Lomposiiion, 12k, 5% /r;W R7612
Composition, 10, 5%, W R76-10
v, Composition, 33, 5%, %W R76-372
Voealuye, JO0UB0:200, 1 fo, YW
Compostion, 820, 5%, WW H76-520
value, 4% 97000:1830, 1%, WW
Trim, 100 WG
C,Jh“‘umtmn, F3,5%, lawW f< -7y "2
‘" lk, b‘/’n ALY R76-1k
1%, V’ KO04-4919
%, 1 KO10H4-49RG
. 13k, 5%,. A% R7&-13k
, 10k, 8%, MW R7610k

T Ear s
. 330, 5%, W

3 1?4’-} A W

L Composit ALY
Compusition, & , AW
(ot‘i‘mo;“ 3T W
y ‘ (RTY)
W%

, W

2 Fant
Composition, ALy

R76-330
Kiio4-1780
K{WE(M 17E0

1€~; mza
R76-5T0




HERLATE

Tabls 7-1. Mothsr Bogrd, Paris List {Conl}

Chrcuit Kaithiley !
Drosig. Drseription Part Mumber
RA1 Hesistor, MTE G000k, 1%, W

R42 Resistor, Composition, 1000k, 1%, UW

R43 Rasistor, Composition, 2120k, 3%, BW

A% Hesistor, Composition, 12k, 5%, YW

45 Hesistor, Composition, 10, 5%, %W

HAs Resistor, Composidon, 33, 5%, YW

R47 Setected value, 0GIB200, 1%, WW

R4& Resietor, Composition, 820, 5%, WW

R49 Selected value, 49.9100:150, 1%, HW

RS0 Trim Resistoy, K0

51 Resistor, Composition, 22, 5%, MW

RA2 Resistor, MTE 7RG 1%, WW

R33 Resistor, MTE 499, 1%, UWW

H54 Hegtzior, MTE 499, 1%, W

RS Hesistor, Compositior, 13k, 5%, %W

HE4 Resistor, Composition, 10k, 3%, %W

RE7 Registor, Composition, 330, 5%, W

[RE8 Ragistor, MTE 1780, 1%, 4W

e Resistor, Composition, 100, 5%, BW

E66 Resistor, Composition, 510, 3%, %W

R&1 Resistor, Composition, 510, 5%, WW

RA2 Realstor, Compasition, 390, 5%, e

Rel Resizstor, Composition, 82, 5%, ¥W

RAd Resistor, Composttion, 51, 5%, W

Ho65 Resistor, Composition, 510, 5%, WW

Hab Resistor, Camposition, 510, 5%, wW

Ry Resistor, Composition, 510, 5%, wWW

k68 Resistor, Compaosition, 100, 5%, UW

R&S Resistor, Caraposition, 330, 5%, %W

R70 Resistor, Compaosition, 510, 5%, W

R Resistor, Composition, 310, 5%, %W

R72 Resistor, Composition, 510, 5%, %W

R73 Resistor, Composition, 510, 5%, %W

R74 Resistor, Composition, 510, 3%, “WW

R75 Resistor, Compasition, 510 5%, %W

R76 Resistor, Composition, 510, 5%, BWW

RI7 Resister, Composition, 510, 5%, %W

7% Resistor, Composition, 68 5%, UW

R Resistor, Composition, 220, 5%, W

R8O Reaistor, Composition, 510, 5%, BWW

RE1 Resistor, Compaosition, 310, 3%, “WW

REZ Resistor, Composition, 510, 5%, %W

R83 Resistor, Composition, 33, 5%, UW

RE4 Resistor, Composition, 47, 3%, %W

Rah Hesigtor, Cm‘npo&ition 220, 5%, VW ;
R&6 Resistor, Composition, 1k, J%, zm :
RB7 Resistor, Composition,

F0, 5%, %W




BEPLACEABLE PARTS

Tabia 721, Mothsr Board, Parts List (Cont)

Keithley
Dreseription Part Number
r, Composition, 33, 5%, WW Re533
it (. “fxm“m%tz‘mw, 330, BY%, WwW Rer-330
C gmﬂuyhoﬁ, 7RO, BY%, WW R854
e, B3, UW H76-560
a»O"f‘af,JOSmOﬂ, 510, 5%, wW HTe-510
Composition, a‘é”‘", B0, W Rof iy
urwmﬂ'“om, 220, \,)/o AR 76270
Compo 1k, 5%, uw }?47(}-"'3{
3T, C,aw*ﬂwmeﬁ, 510, 5%, W R7 5
T Lam;:o&ltu.'m, 150, 8%, uwW Hr
. Composition, 180, 3%, WW R4
Compasition, Ik, 5%, WW R76-1k
s, Composition, 1k, 5%, WW R761k
I Composition, Tk, 5%, WW R6-1k
g Cwmgmmm*, ik, 5%, %W E-76-1k
Composition, Ik, 5%, WW RF6-1k
Co_..»_ycaiﬁon, 22k, \..%, A R76.22k
Loy ‘tL“‘ﬁ‘"wiﬁOﬁ 22k, 8%, “W R76-220k
(,L ONLT’JOE Tk, 5%, MWW R76-1k
i , 5”’(, W RA61k
B WW R76-1k
5%, WWwW Re7beik
510, 5%, WW R76.510
. T:."-', 5%, W 761k
. mgﬁ“ﬂ ion, 1k, 5%, aW R76-1k
Composition, 68k, 5%, YW R76-68k
Compaosition, o8k, 5%, %W R76-68k
Comnposition, 68k, 5%, WW R76-6.8k
s, Composition, 1k, 5%, UWW R76-1k
Composition, ik, 5%, WW R76-1k
Compesition, 1k, 5%, BW R76-1k
cr, Composition, e, 5%, W R76-1k
oy, Qom“ﬁﬁaitwr 00, 5%, W R76-100
Composition, 750, 5%, WW R7650

h.ulﬁ'{pi}siﬁﬂﬂ,
‘Composition,
Composition,

L Lomnposition,

Composition,
v, Composition,

£ Composition,
Resistor, Composition,
Resistor, Coinposition,

T, o

00, 5%, %W
., 5%, .«"rg 1%
W, 5%, UwW

TLOS. 14 AT
ik, 8%, W

1%, Wy
b, 1%, %W

Rl 5%, %W
510, 5%, %W
33k, 5%, UWW
36, 5%, WW
36 5%, %W
3.3k, 5%, W

R76-100
KI03-0R27
Refe-k
R76-100
R76-1k
Ki04-4991
KU104-6981
R76-510
R76-310
B76-3.3k
R76-39
R76-39
R76-3.3k




AER_ACEABLE PARTE

Table 7-1. Mother Besrd, Parte List (Cont.)

Circuit Keithioy
Desig, | Daseription ' Part Number
B35 Resistor, Composition, 150, 5%, %W

Rr201 Resigtor, Composition, 310, 5%, %W

R202 esistor, Composition, 510, 5%, %W

BN MDP 1603 27

RMNZ MDP 1603 1k

RMN3 MDP 1805 k&

R4 MEP 0BATL W36 10k
ENE MEP 08401 103-G 10k
Rlg MEP 08401 103G 10k

SFL Beeper

AR)
L2048
L5138 :
7415138 i
8279

B3

TLS373

TELIE3E

Eprom 764 max 300ms
RAM 214

Rab 2174

70a1

7061

TALGSU

4L5350
L5935
LS00
TALSO0
A
7RIGOM
TBIELA
HLE365
7406
20948
40548
AD7535
401245
LMP47ERN
40948
AD7B33
LM7TEN
Hef 02C
10216
W7
10215

*;«Q
Fray




REPLACEABLE PARTY

Table 71, Mother Board, Parts Ligt (Cont.)

Dreacriztion

Keithiey
Paxt Mumber

AIKY]

V\E"“i

4
741

bs %
VAFTS
TALSYE
4 Bl
e

‘\:‘ 4 ?é}‘“ 4

R
¥

"
E

KO500-4080
KDB0-4098
EO500-4820
KO500-4120
KO800-4120
K0500-4090
EOB00-1190
KDEGC-1250
1C-14

05001260
IC-144

KO516-0240
K0310-0520
KO500-5760
K500-5770
KOB00-5220
KOB00-5230
KO500-5600
KOBOD-4050

Qry

Payt Mo,

LA

e LA =

LR S

10 mother bz:sam)

Yo LG Phill Pan Md, SEMS (ground ollps & input circuit shisld
gat sink
400 = 4 LA, Phil, Pan Hd, SCR. {transistor (o heat sink, heat sink
war board)
P Repruat (heat sink fo mother board)

(IEEE) {contains A and B}
ity amd 3‘}1}&, 24 pin

anactor (shielded)

i {power)

3 L) e

EER )

prd gk ped pek £33 pd

KA306A0H
&A1Y
§-4fjx Vs PPHSEM

K3300-1070
440w PPH

4-40 KEPNUT
KEQO0-000
KH200-0300
Kez00-0240
KR000-4020
294653

Teii
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REFLACEABLE PAHTE

Tabis 7.2, Dlapiay Board, Parte List

Luandity | Description Part Wumbsr
1 P Board K7100-1561
26 Hed LED bMind hcs i _
i LED K1200-1068
1 LED 41 EI200-1090
2% Swich Rev {Keithley) SAL435
23 Spacer, LED (PL71) K203
E Cround Chp HLAAZ
1 #a-4) w2 Y ii} Phil., Pan Hd, 4-40w Y% PPH

SCR. {ground dip to display board)

i 4 gplit ring lockwasher

{ground dip w diaplay board)

4 SPLIRGLKWA |




REPLACEABLE PARTS
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REPLACEABLE PARTS

CRE-CRH 5 30822835
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Flgers 7.5, Modst 7751, Component Location Drawing
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REPLACEARLE PARTE
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EFLACEABLE PARTS
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REPLACRABLE PARTE
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PLACEABLE PARTS
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REPLACEAELE PARTE

Tabia 73, Bode! 775 Mechznical Pare List

ftem  Description Gty Part Nao.
FROMT PAMEL
1 | Front panel assernbly {contalng A thru O 1
AL Front manel 1
| B. Window, display (red) 1
| C. Shield, front panel 1
2 | Pushbuiton, {Local, Reset} ;e
3 fumbmtam {Mods, Mm:, Period, Fie q? b
4 Pushbutton, {(Chan A, Chan B, C,h L 13
5 E" ront panel overlay 1
5 BNC 3
71 #4-40 M L, Phil, Pan Hd, 3o {display board to front panel) 2
B | #4 Split Ring Lockwasher (diepley bosrd to front panel) P
G #6327 Phil Pan Hd. Sems (front panel fo bottom cover) P
10 Lug, solder 3
BUTTOM COVER
1 | Bottom cover assembly (contains A thru F) Tl
. AL Bottom cover 1o EEEL 3obNd
I B. Bhield, botiom cover
- G Tt badl 1
D, fnseyt, Hlt bail _ I
E, Drive pin (tlt bale to bottom cover) 1
F. Foot g
2 | Isolating collar & i
3| #6323, LG, Phil, Pan Hd, Sor (collar to bottom cover) &
TOPF COVER
1 | Top cove assembly {containg A and B) 1] -
A Top cover 1A
B. Shield, top cover i
REAR PANEL :
1 | Rear pane assembiy {containg A thru T} -
A. Rear panel
B. #8-32x % LG, Phil. Pan Hd. Sor (rear panel o top and botiom cover) 4
. Transformer {11} 4
13, Transformer Cover {inside)
£, Transformer Cover {outside) H
Foo#6-32x iV LG, Slotted Filister Hdd Scr (ransformer and covers to rear 4
rariel}
. #6-32 Nut {transformer and covers to rear panal) 4 ¢ 32 NUT
H. #6-32 split ring lockwasher {transformer and covers to rear panel) 4 1 632
. | SPLTRGLKWA
J. Rubber grommet {to bottom of inside transformer cover) 7§ KASC0000
K.BNC (13 14, 15, ]8) 4 |

|CRpgd

W TR 0 & T aPaw

TR 2755




REPLACEABLE PARTSE

Tabis 7-3. Model 778 Machanlcal Perie List (Cont.)

It | Dregoription Qty| Part Ne.
Lo LUG | ﬁ‘vﬁ_; 4 | LU-H0
v e fiter (J1) 1] LF2
P ML Line 581&%&‘?(3? {vai‘zﬁ?t‘* 1] KIO00020
C O Fdlx s LG, Phill Paw Hd, Ser (hne 1 t?r and line selector to rear panel)] 4 | 440x%: PPH
CPo#e40 KEPNUT (line filter and line selecior to rear panel) 4 | 4-40 KEPNUT
- ). Fuge carrier, body 1| FH-24
R Fuse carrier 1| FH-26
5. Ground clip Z | 12318
T #6.32 KEPINUT (ground clips and YE/GRN ground wire to mear panel) 3| 632 KEPNUT
3 Hardware kit (IEEE connector to rear panel) 1| C5-378
3 Fuse (02a7113Y or (IBAIZI0V) 1 1100-1010 or
: KII00-1015
41 #4440 % LG, Rear Pan. Ha Scr (MJE-2955T, transistor to rear pansl) 11 440w PPH
5 1440 NUT (MIE-2835T, transistor Lo roar panel) 1] 480 NUT
BT RLLAKECQUS
Limne cord 1 ooy




APPENDIX A

BE PO or AT (Keithisy Model 8673 Interface)

The following program sends 2 command string to the Model 775 from an IBM PC or XT computer
aned displays the instrument reading string on the CRT. The computer must be equipped with the Kei thiey
Model 8573 IEEE-488 Interface and the DOS 2,00 operating system. Model 8572 software must be in-
stalled and configured as described below.

DIRECTIONS

. Bet switches on the Model 775 o addressable mode, primary address 23,

With the power off, connect the Model 775 {0 the IEEE-488 interface installed in the IBM computer,

- Type in BASICA on the computer kevboard {0 get indo the [BM interpretive BASIC language,

. Place the interface software disc in the default drive, type LOADDECL, and prass the return kev,
Add the lines below to lines 16 which are now In memory, Modify the address in lines 1 and 2,

as described in the Model 8573 Instruction Manual,

. Run the program and type in the desired command string,

The instrument reading siring will then appear on the display

8 To exit the program. type in EXIT at the command prompt and press the return key.

Wr&mwm»—s

~3 O

PROGRAM COMMENTS

10 CLs
20 NAR"GPBOTCALL [BFIND{NAS BRDO%) Look up the controlier configuration,
30 NAF="DEVISTCALL IBFIND{NAS M775%) Lock up the device configuration.

40 V3%=23.CALL IBPAD(MTZ75% V%) Bet 775 primary address fo 25,

By V9%=1CALL IBSRE{BEDG% V) Set remote enable true.

a0 INPUT'COMMAND CMDS i’mmpt for cormamand string.

7OOF CMODE=EXTT THEN 1580 See {f program is o be halted.

83 IF CMDS=" 7 THEN & If null commuand string go back and get
arvather,

90 CALL IBWRT(M775% CMIDE) Address 775 to ligten and send command

00 RDE=5PACESRS5) rding input buaffe

110 CALL IBRIM7TE%, RIS g8 775 talk and !Efzif reading string.
I RDSe[FF ‘%FLL,I?%C“H%} Trizn string 1o proper aize,

13 PRINT RIS Dhspiay the reading on the CTRT

14 GOTO e .L{ewat

160 W fmﬂ &ALL IBONLBEDOY V%) (jfif.ase the controller fis,

Bl CALL IBORNL(M7?E% Vi) Close the devipe file)

70 END

NOTE: I the Maodel ""?g does not have an input signal (f.e. the gaie iz not running), no val
is available to send over the bus. I this case, the IBRD s staterent, in line 11, will time out 5f
mately 10 seconds.
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Appl icm{‘ms, 34, 215
Armiing

Continugus, 212

External, 213

Front Panel, 2212

Calibration, 6-4, 6-5, &8
Cautions, =1
Channel A
Attenuator (AA) 337 320
Coupling (AC), 317 318
Filter (AF), 35’ 3-20
‘ﬂop (AS), 318, 53.20
Trigger Level (AL), 318, 3-1%, 3-20
Channel 8
Attenuator (BA), 317, 3-20
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Command Codes, 3.3, 3.5, 34
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Connectors and Terminals Ram‘ Panel,
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Cate Time, 2.8
Input Condition, 2-11
Messurement Rate, 2210
Number of Displayed Digits,
Trigger Levels, 241
User Gate, 229
User Delav, 210

24

Data Corvrol (B3, 318 3-28, 3-29

Default Conditions, 3415

Delay (T}, 3-18, 3-23

Delay Time (W), 318, 3-22, 3-22

Dievive Clear (DCL), 345

Device- Deme:ﬂdem Comrands, 3-5,
3.6, 336 397

- Digitial Cireuitry, 513, 514

Disassembly, 6.7, 5.8
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Display Function, 2
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EQT {K), 3-18,
Execute (X}, 3
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Fromd Panel, 2-4, 24,
Function (F), 2
Funetion umugg 22, 34
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Gate -me( s 3-18, 3.22
Ceneral Information, 1
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Go To Local {GTL), 374
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Handshake Sequence, 3.3
Herdware Considerations, 3-8,
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wotion, D34, 535
input Setting Group, 2-2, 24
interface Clear (IFC), 3418

Ling Voliage Selection, 641
Line Voltage Selection Swieh, 23, 2 é
List Qi Hustrations,

L), 314

{Keithley) Interface, AL

Parformance Checks
Arming, 43
Channels A, B, ©, &2
Delay 0’;}%‘;’&@%’2:’; 3
External Gate, 43
Period Average, 42
Perind, 4-2
Pulze A, 4-3
TCXO Acouracy, &4
Time Interval A-B, &2
Performance Verification, 41
Power OnlOif, -2, 2-4
Powey Up Procedure, 2.6, 17
Prefix (Py, 331
Primary Address, 310

Rack Moung Kits, 122

Rate (S), 3418, 3-21

Rear Panel, 2-3, 2-6

Recommended Calibration
Bguipment, 6-4

Recommended Test Equipment,

Hemoie Ena?:}a {RE *‘J) %13
Replaceable Parts, 21
Resst Key, 2-2, 2.3
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Safety, Symbols and Terms, 11

Selective Device Clear (5DC), 318

Self Test (J), 319, 327

Serial Polling, (5FE, 5PDy, 313

Service Information, sze Malnsnance

Schematic Diagrams, 71

Software Considerstions, 310 341,
342

Sofrware Revision Level, 37

Specifications,

SR Mask (M), 318, 384, 3-28

Geatic Sensitive Devices, 6-1

Status Word (L), 39, 320 3-29

Swith Selection {IEEE-488), 2.3, 2-6

Table of Contents, |

TCXO Option (7752}, 2, 42, -3, 6-6
Termunsgls (Front Panel), 2-2, -5
Terringtor {Y), 398, 330

Theory of Operation, B

Trigger (T), 318 323
Troubleshooting, &% 604

Unaddressed Commands, 35
Unidine Comumands, 3-4
Universal Commands, 34, 36

Warnings, 1-1
Warranty, 11



SERVICE FORI

Model No. Sevial No. . e PO, Mo, Date
Bamea Pl

Company

Seldrass

City Gtate Lip

List gl control sattings and deseribs problem.

{Attzch additional sheets as necessary .}

Show 2 block diagram of vour measurement systern including all instruments connested (whethear power
“Is st on or noth Also describe signal source,

What powsr ling voltage is used? WVariation?
Fraguanoy? Ambient Temperature? N - S,
Yarigtlon? °F, Bl HMumidity? Other?

Ay gdditionst infermation. [ special modifications have been made by the user, plegse describe Delow |

“fe gure to include your neme and phong number on this servies form,



KEITHLEY INSTRUMENTE, IO,

IMETHUMENT DIVIBION 7 28775 Aurore Rosd / Cleveland, Ohio 44728 / U8 A / {218} 2480400 / Telsx: 95.5468

WEET GERMARY: Lelthiay inarrumenta GrbH | Melgthofetr, B / 8000 Munchen 70 / (088 7100207 Taisx: B213160
GNEAT BIITAIN: Keithley Ingtruments, Lig, /1, Boulton Road [ Beading, Berkehirs RS 2 ONL / (D734) 88-12-87/88 / Telex: §4-7047
FRAKCE: Keithley Instrumants SARL / 2, Bls Fus Leon Blum /B.P. 80/ 61121 Palslsssu Cedex / (B 011-B1.B5 / Talew: 600.-933
METHERLANDE: Keithioy Instrumenis BY / Arkelsedilk 4 / Postbus 558 / 4200 AN Gorincham / 101 1B30- 28877 / Telex: 74-884
BWITZEHLAND: Kelthlay Instruments 84 / Kresbachstr. 4 / BS00 Dubendorf / 01/821-84-44 / Telsx: 67-538

AUSTRIA Kelthley instrurments Geson.b.H, 7 Doblinger Heopetr, 32 7 1180 Wisn [ 314 288 / Telex: 134600

TALY: Melthisy mptrumerts, BRL / Visle 8. Gimignane 474 / 20100 Miisno, itely 7 4120380



