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FOR YOUR SAFETY

Before undertaking any maintenance procedure, whether it
be a specific troubleshooting or maintenance procedure
described herein or an exploratory procedure aimed at
determining whether there has been a malfunction, read the
applicable section of this manual and note carefully the
WARNING and CAUTION notices contained therein.

The equipment described in this manual contains voltages
hazardous to human life and safety and which is capable of
inflicting personal injury. The cautionary and warning
notes are included in this manual to alert operator and
maintenance personnel to the electrical hazards and thus
prevent personal injury and damage to equipment.

If this instrument is to be powered from the AC Mains
through an autotransformer (such as a Variac or equivalent)
ensure that the instrument common connector is con-
nected to the ground (earth) connection of the power
mains.

Before operating the unit ensure that the protective con-
ductor (green wire) is connected to the ground (earth)
protective conductor of the power outlet, Do not defeat
the protective feature of the third protective conductor in
. the power cord by using a two conductor extension cord or
a three-prong/two-prong adapter.

Maintenance and calibration procedures contained in this
martual sometimes call for operation of the unit with power
applied and protective covers removed. Read the procedures
carefully and heed Warnings to avoid “live™ circuit points
to ensure your personal safety.

Before operating this instrument,

1. Ensure that the instrument is configured to
operate on the voltage available at the power
source. See Installation section.

2. Ensure that the proper fuse is in place in the
instrument for the power source on which the
instrument is to be operated.

3. Ensure that all other devices connected to or in
proximity to this instrument are properly grounded
or connected to the protective third-wire earth
ground.
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SECTION 1

GENERAL DESCRIPTION

1.1 INTRODUCTION.

1.2 The Model 5900 Digital Multimeter is a five-decade
instrument with a sixth digit providing 60% overrange. The
basic instrument is equipped for dc and de/dc ratio meas-
urements on five ranges. With the addition of the optional
AC Converter, a-c and ac/dc ratio measurements on four
ranges are available. The Ohms Converter, also optional,
adds chms measurements on eight ranges. Complete meas-
urement capability of a fully equipped instrument is tabu-
lated in table 1.1.

Table 1.1 - Measurement Capability
FUNCTION

Ohms | AC & AC/DC

DC&DCIDC | (ogersa | oo

RATIO Ohms (Model 32

Range (Basic 5900) | Converter) AC ((J’;:f\irter)

AV
v
10V
100V
1000V
102
1K
1KQ
10K$2
100KQ2
1000 K€2
10 M2
100 M2

AR AR AR
bl I

B B P L B e -

1.3 Range can be selected manually or automatically
(autorange). In AUTO range, the proper range for a partic-
ular measurement is selected automatically (full scale is de-
fined as “100000" on any range). The instrument “up-
ranges” at 160% of full scale and “downranges™ at 15% of
full scale. Polarity selection is also automatic and is dis-
played on the readout,

1.4 Two operating modes are provided. In Hold mode
(RATE control on EXT), a measurement is heid (displayed)

until a single reading is commanded by an external com-
mand. The new measurement is then held until the next
external command. In Periodic mode (RATE control CW),
measurements are made automatically at the rate of approxi-
mately four per second,

1.5 The basic Model 5900 includes an analog output
voitage that is proportional to the parameter being meas-
ured (except ratio). The voltage, at 20 volts maximum, is
available at a rear panel connector.

1.6 Also included as standard equipment is a solid-state
isolated BCD output. TTL-compatible output levels of the
reading, function, range, etc., plus a print command are
provided. An additional line enables a new reading to be
commanded externally. An optional isolated remote pro-
gramming unit (Model 42) allows all operating commands to
be made externally.

1.7 OPTIONS.

1.8  All optional accesseries having model numbers are
plug-in circuit boards that may be added at any time. A
calibrated accessory board can be installed without af-
fecting the d-c calibration of the basic instrument. An
instrument shipped without PCB accessories will not be
equipped with a Function Switching PCB assembly. This
board must be added when accessory boards are installed.
Analog accessories are identified in table 1.1.

19 Model 42 Remote Programming.

1.10 The Model 42 Remote Programming accessory al-
lows the selection of function, range, filter, read command,
etc., to be made externally. Auto range selection is also
provided and appropriate timeouts are generated internally
when ranging takes place. Remote Programming “overrides”
all manual control settings to prevent erratic selections.
Complete isolation of the programming unit is achieved by
the use of photo-couplers and pulse transformers.

1.11 Rear Input Options (-1, -1B, -1S, -1SB).

112 Two rear input options are available for the Model
5900 DMM. The option designated -1 or -1B consists of
connecter J204 on the back panel with input lines +
INPUT, + CURRENT, and GUARD wired in parallel with
the front panel input terminals; the option designated -1§
or -18B is the same as the -1 or -1B except that the front or
rear inputs are sclectable by a switch on the front pancl.

b
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Figure 1.1 - Block Diagram - Model 5900

1.13 Rack-Mounting Flanges (403402},

1.14 Rack-Mounting Flanges are used where the mstru-
ment is to be installed in a relay-rack or cabinet.

1.15 High-Voltage Probe (641).
1.16  The High-Voltape Probe extends the voltage range of

the instrument up to 10,000 volts (or 7500V rms). It isan
insulated probe containing a 1000: 1 voltage divider.

1-2

1.17 Current Shunt Set {651},

1.18  The Current Shunt Set consists of six precision
shunt assemblies with values selected to produce a voltage
drop that, measured in millivolts, has a numerical value
cqual to 1he current flow in milliamps or microamps.

1.19 ELECTRICAL DESCRIPTION.

1.20  The Model 5900 DMM is a dual slope integration
instrument consisting of three mam functional areas: signal



conditioning, integrating, and control/display. A block dia-
gram of the instrument is shown in figure 1.1.

1.21 The signal conditioning section includes the
Switching p-c board, AC Converter, Ohms Converter,
Attenuator, and Isolator. The function of these circuits is
to convert the incoming signal to 10 VDC, full scale into the
integrator.

1.22 The Integrating section consists of the Integrator
amplifier, Null Detector and + reference voltages. The
function of these circuits is to convert the conditioned in-
put signal to an equivalent time period and to transmit this
time period to the display portion of the DMM,

1.23  Dual slope integration operates as follows in a
sequence of program (PGM) states:

a. Signal Integration (PGM-A). The integrator capaci-
tor charges to a voltage proportional to the input
voltage during a 20 msec sampling period.

b. Reference Integrate (PGM-C). During this period,
the integrator capacitor discharges at a constant cur-
rent. The time that the integrator requires to dis-
charge (full discharge detected by the Null Detector)
is measured by the counter, The data in the counter
at the end of PGM-C is proportional to the input
voltage.

¢. Strobe (PGM-D). At this time, data in the counter
is strobed into the storage latches and displayed —
the print pulse is inhibited, however if an uprange
or downrange command is generated by the Auto-
range logic. If a range change is required, the
counter is reset and the program returns to PGM-A,

d. Reset (PGM-E). At PGM-E, all internal logic is reset
in preparation for the next reading.

1.24  An additional control state, PGM-B, occurs afier
PGM-A and is a delay to allow for propagation time of the
counter.

1.25 The Control/Display section generates the control
signals necessary to operate the signal conditioning and
inteprating circuits.

1.26 MECHANICAL DESCRIPTION.

1.27  The ohms measurement option consists of a single
printed-circuit board. The AC options both consist of two
boards. The accessory boards plus the Digitizer, Isolator,
and Function Switching board all plug into the Main Logic
board called the Logic and Interconnection assembly. This
board also carries much of the instrument logic.

980453

1.28 The Function Switching board is used only when
either or both of the options (AC and Ohms) are installed.
With no options installed, the Function Switching board is
replaced with the Switching Bypass board. The Switching
Bypass merely connects the + Input (from input connector)
directly to the Isolator input and the — Input to ground.

1.29 At the rear edge of the Logic and Interconnection
assembly is a PCB connector that extends to the rear panel
and serves as the BCD output connector J201. If the
optional Remote Program board is installed, it is mounted
on stand-offs above the Logic and Interconnection board
with the PROGRAM INPUT connector (J202) available at
the rear panel above the BCD OUTPUT connector.

1.30  The POWER input connector J203, the power trans-
former, and power transistors for the power supply are
mounted on the rear panel of the instrument. Other power
supply components are mounted on the Logic and Inter-
connection assembly. Also mounted on the rear panel, in
addition to J201 and J202, is the rear INPUT connector
J204, the ANALOG OUTPUT connector and common, the
EXTernal REFerence connector and common, and the line
fuse F201,

1.31 A dimensional outline of the Model 5900 is shown
int figure 1.2.

DIMENSIONS N INCHES {imm]

E. 1. A, RACK HEIGHT
FOR CABINET HEIGHT ADD FEET HEIGHT
(€) REAR PANEL ACCESS

e 10.75 (a28) ——+
l

16.83
Jo s 1305.2)
.25 {8} TOP 12.60
= 1345.4)

A2 10®
| 45 L_ N ]
,;-«v;— .0 1483) ——A/

L
o T

B35 (13.5)

Figure 1.2 - Dimensions

1.32 SPECIFICATIONS.

1.33  Specifications are listed in table 1.2.
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Table 1.2 - Specifications

SPEClFICATIONS MODEL 5900

AS A DC VOLTMETER {BASIC INSTRUMENT)

Y.
24HA 90 days s TEMP. COEF.
MAXIMUM (23*C +1*C} (23°C 8°C) (23°C '% 0°C - 50
RANGE READING + (% of rdg + dighe) + (% of idg + digits) (% ofrdg + dighs)  +({%of rdg + digite) /*C
0.1V 180000 0.002% + 5d 0.002% + 6d 0.006% + 5d 0.0004% + 0.5d
1V 1,59800 0.001% +14d 0.002% +1d 0.004% +1d 0.0003% + 0.4d
10V 15,0000 0.000% +1d 0.001% + 1d 0.003% +1d 0.00015% + 0,05d
100V 159,909 0.001% + 1d 0.002% + td 0.004% +1d 0.0003% + 0.4d
1000V 1000.00 0.001% +1d 0.002% +14d 0.004% + 1d 0.0008% + 1d
MAXIMUM INPUT YOLTAGE: 1100 VDC or 1500V peak AC on all ranges. COMMON MODE REJECTION: {with 100§ unbalance in elther laad)
NON-LINEARITY (23'C£5°C, all ranges): Less than or equal to 0.6 dlgl UNFILTERED: 140 4B at DG, 120 dB bslow 81 Hz. 54 dB at harmonlcs of 80 Hz,

INPUT RESISTANCE: 0.1V to10V: > 10,000M11. 100V and 1000V: 10MQ
INPUT BIAS CURRENT: At time of callbralion <10 pA
For 30 days at 23°C: +100 pA
Tarnpemture cosfficlent: + 5 pAiIPC
NORMAL MODE REJECTION:
UNFILTERED: 48 dB at every mutiple of 80 Hz.1
FILTERED: 100 dB at 60 Hz.}

FILTERED: 140 dB DC to ﬂl Hz. 126 dB 61 Hz to 100 kHz,
ANALOQ SETTLING TIME {wlth 10 K&t source):
UNFILYERED: Ssittes to within 0.01% in 5 ms, (except 10 ma on 100V range).
FILTERED: Settles to within 0.01% in 450 ms,
ZERO STABWLITY: +£0.5 uV/*C, £5 uV/iweek

WITH OHMS OPTION 52

o OPEN

24 HR 90 DAYS TEMP. COEF. CURRENT CIRCINT

MAXIMUM (23*C £1°C) (23°C L5°C} 0'C-s0°C THROVGH VOLTAGE

RANGE READING +{% of rdg + diglte) (% ofrdg + digite}  +(% ol rdg + digits)/*C UNKNOWN {MAXIMUM)
on 15.0009 0.003% + [X +5 . + 0.5 10,301 mA 2.6V
101kl 150000 0.002% + 1d 0.000% +1d 0.0007% +0.t1d 11111 mA 2.5V
kR 1.59009 0.002% + 14 0.003% +1d 0.0007% + 0.1d 111111 mA 2.5V
10k§ 15,9909 0.002% + 1d 0.003% +1d 0.0006% + 0.1d 1 mA azv
100k 160,999 2.002% +1d 0.003% + 1d 0.0008% +0.1d 100 LA a2v
1000 k9 1509.60 0.002% + 1d 0.003% +1d 0.0006% + 0.1d 10 HA 22y
10 M2 15.80599 0.01% +1d 0.03% +1d 0.003% +0.1d 1 MA 2y
100 M2 159090 0.02% -+ 1d 0,03% +1d 0.005% +0.3d 100 nA 22v

MAXIMUM INPUT YOLTAGE: + 500V peak on all ranges.

CONFHAURATION: 4-terminal

NORMAL MODE REJECTION:: )
UNFILTERED: 48 dB at every muitiple of 80 Hz.t
FILTERED: 100 db at 60 Hztf

COMMON MODE REJECTION : (with 1000 unbalance In elther lead)

UNFILTERED: 14kj0 dB at DC, 120 di up 1061 Hz, 54 dB at harmonics of 60 Hz.t
FILTERED: 140 dB OC to 61 Hz, 126 dB 61 Hz to 100 kHz.

ANALOG SETTLING TIME (io rated accuracy with fliter out}; 100 -10MQ 30 ma

M Q 300 ms

OHMS GUARD: Use “Analeg-Out” low on rear panel.

RATIO (dc/de, mV/dc, acldc)

3-Wire (Baslc b

READOUT:

(Ref v}
HEFEHENCE VOLTAGE RANGE:

{1ov) X {Input) X 10
(Range)
+1V 1o +10.6 Volts DC

With 4-Wire Optlon 82
(10V) {Input) X 10
{Ref ¥} {Range)

+1V to +10.5 Volts DC

ACCUR 24 hours, 23'C£1°C 24 houra, 23°C £1°C
, AC - same as reapective DC. AC - same as respective
24 hour, 23*C £1*C spec. 24 hour, 23°C £1°C spec.
times (J0V) times _(10Y)
(Rei V) {Raf V}
REFERENCE INPUT REGISTANCE: 1000M 0 + to signal LO, 7 1000 M
. — to sipnal LO, 10 MQ
REFERENCE SETTLING TIME: 10 ma t0 0.01 % of rated accuracy

YOLTAGE BETWEEN REFERENCE INPUT
(BOTH TERMINALS) AND SIGNAL COMMON: —

WITH TRUE RMS AC VOLTS OPTION 32

RANGES: 1,00000V, 10.0000V, 100,000V, 10000.00V AMS,

RESOLUTION: 0.001% of range. 10V on 1V range.

OVERRANGE : 60% {wlthin max Input voliage limit).

MAXIMUM [NPUT VOLTAGE: 1000V DC/RMS or 1500V peak, decreasing to 20 V
AMS at 1 MHz. 2 x 107 V:Hz maximum on any rangs.

MAXIMUM CREST FACTOR: 7:1 at full range. 7 L /Range for other
) i Vinput input voltages.
ACCURACY* AC MODE (80 days; 23*C 15°C):
For Inputs leas than 500V
FILTER IN
FREOUEN(‘.\' RANGE +1{% of rdg + diglts)

20Hzto MH 0.6% + 40d

30 Hzto Eon Flltermustbein 0.2% + 40d

80 Hz 10 200 Hz 01% + 40d

200 Hz to 20 kH2 0.07% + 40d

20 kHz to 50 kHz 01% + 100d

50 kHz 10100 kHz 0.4% + 200d

100 kHz to 300 kHz (10, 100, 1000V)  3.0% + 500d
100 kHz to 300 kHZ (1V) 6.0% + 1000d
Useable to 1 MHz

AC + DC MODE: Add 1+20dighs to AC specification
For inpule greater than 500V: add 0.1% of reading.

TEMPERATURE COEFFICIENT: {0°C to 50°C, to 20 khHz)
AC MODE: 1(,004% of rdg + 3 digits}/*C.
AC+DC MODE: (.004% of rdg + 5 diglts}/*C.

INPUT IMPEDANCE: {AC MODE} 1 Megohm £0.1% in eserles with 0.22 uF
shunted by less than 100 pF to common.

COMMON MODE REJECTION: {whh 100 chm unbalance In either lead, DC to 60

Hz)
1v 12k0 EB
10V 100 dB
100V 80 dB
1000V 80 dB
SETTLING TIME (tc within 0.1% of range)
INPUT: FILTER QUT: FILTER IN:

0 1o full scale step
tull scale to 10% FS step

80 milllseconds
100 milllseconds

350 mllllseconds
400 millisecanda

*When appropriately zeroed,

14

150 Hz with Optlon 04.

80 me to 0.01 % of rated accuracy
16V max.

WITH AVERAGING AC VOLTS OPTION 33

RANGES: 1,00000V, 10.0000V, 100.000V, 1000.00V RMS,

RESOLUTION: 0. 001 % of range. 10V on 1V range.

OVERRANGE: 60% except 1006V range (1000V RMS maximur input).

MAXIMUM INPUT VOLTAGE: 1000V RMS or 1500V peak, decreasing to 20V RMS
al 1 MHz. 2 x 107 V-Hz maximum on any range.

ACCURACY* (24 hours, 23°C *1°C):

For inputs less than 500 volte:
ACCURACY
£.(% of rdg + diglts

FREQUENCY RANGE
20 Hz to 30 Hz 0.2% + 2d
30 Hz to 80 Hz Fliter | 01% + 2d
80 Hz 1o 100 Hz orin - 005% + 2d
100 Hz to 300 kHz 0.02% + 2d
100 Hz to 300 Hz {Fllter out) 01% + 2d
300 Hz to S kHz 0.02% + 2d
5 kHz 10 100 kHz 0.04% + 6d
100 kHz o 300 kHz 0.1% +10d

Useable to 1 MHz

For 80 days, 23*C $6°C, add dto.m % of rdg to 24 hour speca.
For & months, 23°C £5°C, add £0.02% of rdg to 24 hour specs.

For Inputa greater than 800 volts add 10.1% of rdg (f < 5kHz).
For Inputs greater than 500 volls add +£0.2% of rdg (f > SkHz).

INPUT IMPEDANCE: 1M® £0.1% In serles with 0.22 :F shunted by less than
100pF to common.

COMMON MODE REJECTION: {with 1000 unbalance In elther lead)

RANGE CMR
v 120d8
1ov 100 dB
100V 80de
1000V 680dB

TEMPERATURE COEFFICIENT: 0°C-50°C
50 Hz to 20 kHz (filtered) + {0.003% of rdg + Q.5 digil*C
20 kHz to 100 kHz (both)  * (0.005% of rdg + 2 diglie}/*C
100 kHz to 300 MHz (both) % {0.01% of rdg + 10 digits}/"C

ANALOG SETTLING TIME:
FILTER QUT: Settles to withln rated accuracy in 200 ms.
FILTER IN: Settles to within rated accuracy in 600 ma,
{2ero to full scale or full scale to 10% of full scalel

SPECIFICATIONS CONTINUED NEXT PAGE



Table 1.2 - Specifications (continued) 980453

GENERAL (Basic Instrumant)

POLARITY SELECTION: Automalic.

RANGING: Autonatic or manual. Upranges a1 1800000, downranges at §15000.

SIGNAL INTEGRATION TIME: (B0 Hz) t6% ms 134 ma In Suparfast

READING RATE: Greater than 20 per second an command, 120 per second at
10000 counts in Supertast. Zero 10 3% per second using Internal trigger and
front panel contrel

ACCURACY, SUPERFAST: Standard accuracy *(0 03% dg + 3 digits) 15909
COUNIS maximum

COMMON MODE VOLTAGE: 1000V peak, guard t0 case wiih tagic commun tied
lo case 280V peak anatog common to guard

DISPLAY; 8-1/2 digits {LED .4 inches high) appropnate decirmnal posttion. function
and polanty indication

QOVERRANGE INDICATION: Reading of 180000 anr "NO” annunicator iftuminated

FILTER: 4-pole active

ANALOQ SIGNAL QUTPUT: Signal input scaled and bullered 0 1o + 16V, DG
vellage s avallsble Tor griving 4 recorder or as an accurate voitage source 1
mulliampere Maximum current

POWER: 105 to 175 o 210 1o 25C Volts (switch selecied) B0 Hz (50 Hz avanablsl,
40 wafis at nommnat line

ENVIRONMENT:
Operating 0°C 10 50°C

0% to 75% relative humidiy up to 40°C

Sloage -40°C to 70°C

DIMENSIONS, WEIGHT: 30 mm higk ¥ 425 mm wide x 355 mm deep (32 in x 16%
in. x 14.in.} Net weight, 7, 3 kg (16 Ibs.)

DATA OQUTPUT (Basic Instrument)

ISOLATED DIGITAL QUTPUT: 6 ACD dala digits, 4-bil range code, & funchion blts,
polarity, averioad. data flag, system flags and logic suppiies.
Logwc Levele TTL

ISOLATED REMOTE CONTROLS: Superfas! Data Disable and Systermn Direct
Logic Levels: TTL

ISOLATION: Data oulput common may be floated up t¢ 200 volts lrom pewer fine
common.

WITH REMOTE PROGRAMMING OPTION 42

ISOLATED REMOTE CONTROLS: function, Range, Filter. hold, Superfast,
Program Sicrage. irigger. Time Oul trigger, Data Inhibst
Logic Levels: TT{

ISOLATION: See Data Outpul

WITH GENERAL PURPOSE INTERFACE BUS (GPiB) MODEL 55

QUTPUT INFORMATION : Numeric data, potarity, lunction. and special flags.

DATA QUTPUT FORMATY: OC, AC, Ratio: sama as tront pamel dispiay with no
leading zero suppresaion. Onms: readout expressed as kQ .

INPUT INFORMATION: Functions, ranges and filter.

COMMAND MODES: Direct Command. Timeoui Command. Supaeriast.

ELECTRICAL COMPATIBILITY: IEEE Std 488-1975

INFORMATION FORMAT: 7-bit ASCil code

POWER REQUIREMENT: 20 Walls Maximum

LINE VOLTAGE: 100/120/220/240V +10%, 48-440 Hr

WEIGHT: 3.2 kg (7 Ib3 )

DIMENSIONS : 45 mm x 355 mm x 426 mm 1% in. x 14 In. x 16% in.)






SECTION 2

INSTALLATION & OPERATION

2.1  UNPACKING AND INSPECTION.

22  The Model 5900 DMM is packed in a molded
plastic-foam form within a cardboard carton for shipment.
The plastic form holds the DMM securely in the carton and
absorbs any reasonable external shock normally encountered
in transit. Prior to unpacking, examine the exterior of the
shipping carton for any signs of damage. Carefully remove
the DMM from the carton and ingpect the exterior of the
instrument for any signs of damage. If damage is found,
notify the carrier immediately.

23 Included with the insirument in the packing con-
tainer are the instruction manual, power cord, and rear in-
put and BCD output mating connectors. With instruments
equipped with remote programming, a mating connector
for that accessory is included.

2.4 BENCH OPERATION.

2.5 Each Model 5900 is equipped with a tilt bail or
“kickstand” to enable the front of the instrument to be
elevated for convenient bench use. The tilt bail is attached
to the two front supporting “‘feet” at the bottom of the
instrument. For use, the bail is pulled down to its sup-
porting position.

2.6 RACK MOUNTING.

2.7  The instrument can be mounted in a standard 19-
inch rack with the optional rack-mounting flanges (403402,
includes attaching hardware). To install the flanges, pro-
ceed as follows:

a. With instrument on its side, remove four Phillips-
head screws holding bottom cover. Remove cover.
Remove screws holding feet (and bail) in place. Re-
place bottom cover.

b. Place one of the supplied screws through each of
the two holes in the mounting flange (figure 2.1).
Thread a securing nut onto each screw just enough
to attach it to the screw (approximately one turn).

¢. Place the mounting flange onto the mounting slot
in the instrument side panel so that the securing
nuts fit entirely into the slot. Be sure the rack-
mount slots on the flange are toward the front of
the instrument.

d. Tighten screws. The securing nuts will rotate and
hold the flange securely in place.

RIGHT SIDE INSTALLATION

SEOT ON SIDE
OF OVM

FLANGE

f SECURING NUT

|
SCREW%DL\—
|
! i SECURING NUT
| ""\
SLOT ON SIDE

OF DVM

Figure 2.1 - Rack Mount Installation
2.8 POWER CONNECTIONS.

2.9  Standard units operate on either 115 volts or 230
volts, 50 to 60 Hz (400 Hz available). Power consumption
is less than 40 watts. Operation on either of the two line
voltages is selectable by a slide switch on the rear panel.
Operation on 100/200 volts or 120/240 volts is possible by
simple rewiring of the power transformer secondary wires:

WARNING
Disconnect the instrument from the AC Power source
before attempting to change power connections.
Potentially lethal voltages are exposed when covers
are removed.

a. For operation on 100/200 volts, cut the brown wire
17 from the transformer and splice it to the red
wire on the transformer; cut the blue wire 1* from
the transformer and splice it to the violet wire.

b. For operation on 120/240 volts, cut the brown
wire 1" from the transformer and splice it to the
black wire; cut the blue wire and splice it to the
yellow wire on the transformer.

21
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2.10 A standard power cable having a three-pin plug is
supplicd with the instrument. It connects to POWER con-
nector J203. The ground pin (round) is attached to the
instrument case. It is important that this pin be connected
to a good quality carth ground.

2.11  Fuse receptacle F201 on the rear panel is equipped
with a .5 amp fuse in domestic units,

2.12 INPUT/OUTPUT CABLING.
2.13 Binding Posts.
2.14  Several connectors on the Model 5900 consist of a

pair of binding posts spaced so as to accept standard
“banana” plugs. The connectors are:

Front Panel Rear Panel

+ INPUT + ANALOG OUTPUT

+ OHMS CURRENT

+ REFerence INput

2.15  Input cables to fit this type of connector can be
ordered from Keithley (PfN 5900-402190). Figure 2.2isa
wiring diagram of this cable included for assistance to users
desiring to construct their own cables.

DOUBLE 2 CONDUCTOR
BANANA JACK SHIELDED 22 GA,

£ e ALLIGATOR
CcLIP

- ALLIGATOR
b B A cLIp

MINI-CLIP

SINGLE
BANANA JACK

Figure 2.2 - Cabling Diggram, Binding Posts

2,16 Rear Input Connector.

2.17  Instruments equipped with the -1 or -1S rear input
option are supplied with J204 7-pin input connector
{Keithley B/N 5900-600673) and a mating connector
(Keithley P/N 5900-600616}. The instrument acceptsinputs
applied to this connector or inputs applied to the front-

2-2

panel binding posts. The rear-panel input lines are wired in
parzllel with the front-panel input lines. It is recommended
that the cabie for the mating connector be constructed as
shown in figure 2.3 using two two-conductor shielded
cables. Other configurations may be desirable depending
on the ohms measuring method to be used (see para-
graph 2.28).

204 2 CONDUCTOR
-7 [ SHIELDED 24 GA.
b L A Y
+ INPUT | OI T T + INPUT
|
- Pl
+ CURRENT ! O ———> + CURRENT
L4 3 3L
-~ CURRENT O " : - » — CURRENT
1219 I
- » — INPUT
INPUT | O YR
I 2 ] I
GUARD GUARD
v
L4

Figure 2.3 - Cabling Diagram, Rear input

2.18 MANUAL OPERATION.
2.19 Controls.

2.20  All operating controls are located on the front panel
of the instrument. They are shown in figure 2.5 and their
operation described in table 2,1. Description of Systems
operation begins in paragraph 2.44,

2.21 DISPLAY.

2,22 The display consists of 6 LED decimal readout
devices with moving decimal point. The decimal point
moves in conjunction with the range switch or automatically
in auto range. Maximum usable readout with overrange is
159999, Overload is indicated by a NO and 160000 read-
out. A non-compatible range and function is indicated by
a NO. However, mechanical interlocks are provided to pre-
vent illegal combinations from the front panel. Figure 2.4

illustrates the readout, NO indicator, polarity sign and the
annunciator,

DC MG

Ul N B L
S B N I B NS N A

1 7 [ 7 [ ?' PGM a
NO __Ja=a f fl il I

FiL ]

Figure 2.4 - Readout
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Figure 2.5 - Front Panel

Table 2.1 - Operating Controls

Control Position Function
Power ON (up) Applies power to instrument
{rocker switch)
OFF (down) Removes power from instrument
Function Select act Selects the measurement of AC voltages on the 1, 10, 100, and
(rotaty switch) 1000 volt ranges (max. input, 1000V RMS)
DC Selects the measurement of DC voltages on the .1, 1, 10, 100,
and 1000 volt ranges (max. input, 1100V)
MO Selects the measurement of resistance on the 10 ohm range; on
the .1, 1, 10, 100, and 1000 kilohms ranges; or on the 10 or 100
Megohm ranges
Range Select AUTCO Selects Auto Range in which the optimum range is selected auto-

(rotary switch)

matically by internal circuits. Uprange occurs at 160% of full
scale; downrange occurs at 15% of full scale

Other Positions

Enables manual selection of fixed ranges. Ranges permissible for
each function are inscribed on the pardel

DATA OUTPUT Depressed ‘Enables the print pulse causing BCD data at P201 to be recorded
{pushbutton) by printer, or other output device. (Output data is present at
P201 regardless of the position of this switch.)
PROGRAM CONTROL Depressed Enables the selection of range, function, and mode to be made
{pushbutton) externally through the remote programming connector and dis-
ables all front panel controls (requires programming option)
RATIO Depressed Selects a ratio measurement in which the readout represents the
{pushbutton) ratio of the input to an external d-¢ reference voltage (applied at
terrninals on the rear panel) multiplied by 10: Ejn/ERef x 10
FILTER Depressed Adds an active four-pole filter across the input circuit
(pushbutton)
RATE EXT (ccw) Selects the Hold mode. A new reading is injtiated through the
{pot) remote program input
cw Increase periodic read rate to a maximum of four readings/second
FRONT/REAR FRONT Connects front panel data input terminals to instrument
(slide switch)
REAR Connects rear panel data input terminals to instrument

*NOTE: Ohms input terminals are open in AC or DC function.

TNOTE: For inputs greater than 150V, Filter should be “IN”.
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2.23 MEASUREMENT CONNECTIONS.

NOTE

Before taki'ng any measurements, refer. to the list of
maximum input voltages, table 2.2,

Table 2.2 - Maximum Input Voltage

CAUTION
Do not exceed the following maximum inputs:
DC 1100 VDC or 1000V RMS AC

AC 1000V RMS decreasing to 20V RMS at
1 MHz (see figure 2.7)

Q +500V peak between +I and —[(1000V
RMS if in DC or AC function.)} '

RATIO Input: same as function selected
Reference: +10.5V, 0.5V

GUARD Voltage between GUARD and — INPUT
must not exceed 250 volts or damage
to the instrument may result

2.24 Basic Voltage Measurement.

225 An ac or dc voltage measurement connection rec-
ommended to minimize the effects of noise requires a two-
conductor shielded cable connected as shown in figure 2.6.

Figure 2.6 - Basic Voltage Measurement Connections

2.26 For all voltage measurements, the GUARD lead and
the — INPUT lead are connected to the measurement point
nearest ground potential. Somewhat less shielding is

2-4

achieved by placing a shorting bar between — INPUT and
GUARD and shorting the single banana plug (shield) to the
— INPUT side of the double banana plug at the input con-
nector, This arrangement is adequate for measuring all but
low voltage (mV) levels and/or in high-noise environments.

2.27 When making “floating” voltage measurements (both
measurement points above- ground potential), do not con-
nect GUARD to measurement ground without making sure
that the voltage between GUARD and — INPUT does not

exceed 250 volts. :

vV RMS
1000

STl 100V RANGE

Gl

116 I L s
il - 3~}

L T M
o [ 3y _% i il

.-:’ i

20 L by

- T i ¥ i ._ il o
1 %LLHI[J' ul i ; :;;. ‘izHll i
R 1 i

20 kKHz 100 kHz 1 MHz

!
!
1

MAXIMUM AMS INPUT 100V, 1000v RANGES

Figure 2.7 - Maximum RMS Input Voltage

2.28 Ohms Measurement,

2,29 Ohms measurement in the Model 5900 consists of
the application of a known current through the unknown
resistance (Ryx) and measuring the ratio of the voltage drop
across Ry to the drop across an internal “full-scale” resistor
(Erx/EFg). Current through Ry is applied through leads
from the + OHMS CURRENT terminals. The voltage drop
is sensed by the + INPUT terminals.

230 TWO-WIRE MEASUREMENTS.

231 Connections for a simple two-wire shielded ohms
measurement are shown in figure 2.8a. It consists simply of
a single-conductor shielded cable with the conductor serving
as both the + CURRENT and + INPUT leads and the shield
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(a)
OHMS
INPUT CURRENT
+ °+
GUARD
WSED FOR NORMAL MEASUREMENTS ON ALL BUT THE 10 and 10082 RANGES,
(b)

TO OHMS GUARD
[— ANALOG OUT)

OHMS
INPUT CURRENT

+ +
(o_(®
GUARD g Rx

OWOWO -
SINGLE WIRE —/

USED ON 100 M) RANGE WHERE CABLE LEAKAGE IS A PROBLEM,

(c)

TO OHMS GUARD
[— ANALOG OUT)

OHMS
INPUT CURRENT

CUARD

USED ON 100 M1 RANGE IN HIGH-NOISE ENVIRONMENT,; MINIMIZES BOTH NOISE AND LEAKAGE PROBL.EMS,

Figure 2.8 - Two Wire Ohms Measurements
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(a)

QHMS TEFLON CABLE — RG196U

INPUT CURRENT

$ nx

USED FOR NORMAL MEASUREMENTS ON ALL RANGES,

(%)
TO OHMS GUARD
{(— ANALOG OUT)

RG-196U
GHMS
INPUT CURRENT

GUARD

USED ON 100 M{l1 RANGE
WHERE CABLE LEAKAGE
IS APROBLEM,

(¢}

TO OHMS GUARD
{(~ ANALOG OUT)

OHMS
INPUT CURRENT

@ ®
Q@O @

USED ON 100 M2 RANGE IN HIGH-NOISE ENVIRONMENT; MINIMIZES 8OTH NOISE AND LEAKAGE PROBLEMS,

Figure 2.9 - Four Wire Ohms Measurement

26



carrying — CURRENT and — INPUT. While reasonably
accurate measurements can be made with this method,
shunt leakage problems result from the parallel combinations
of Ry and the cable impedance. This causesloss of accuracy,
especially at high resistance (100 M$2 range}. Also, lead
resistance becomes a factor in the 10 and 100 ohms ranges;
the four wire measurement system is recommended for
these ranges.

2,32 A more accurate two-wire measurement connection
is shown in figure 2.8b. The + INPUT and + CURRENT,
— INPUT and — CURRENT terminals are again tied to-
gether, But now, the positive side is a single-conductor,
shielded cable with the shield tied to Ohms Guard. Ohms
Guard is the low ANALOG OUTPUT terminal on the rear
panel of the Model 5900 when ohms is selected. The negative
side is a single wire connected as shown. Guard current is
present in the low side, but the leakage problems of the
first configuration are eliminated.

2.33  In high noise-level environments, the configuration
shown in figure 2.8¢ is recommended. This method also
eliminates error due to shunt leakage, but provides more
complete shielding. The positive terminals are tied together
and carried in a single-conductor, double-shielded cable with
the inner shield tied to Ohms Guard (— ANALOG OUTPUT).
The outer shield is tied to GUARD. The negative terminals
are tied together and carried in a single-conductor shielded
cable with the shield tied to GUARD. This configuration
eliminates guard current sensitivity, thereby increasing
guarding characteristics.

2.34 FOUR-WIRE MEASUREMENTS,

2.35 In most system applications, the device to be meas-
ured is located at a remote location requiring interconnection
by cables of lengths from several to possibly hundreds of
feet. When measuring low resistance values over long cables,
most lead resistance problems can be solved by the use of 2
four-wire measurement system.

2.36  For high resistance measurements over long cables,
other problems are encountered: noise pick-up, leakage
resistance, and capacitive loading of the system. These
problems can be minimized by proper shielding and the use
of ohms guard.

2.37 Figure 2.9a shows a basic shielded four-wire ohms
measurement configuration. This method uses two single-
conductor shielded teflon cables. The conductors carry the
positive sides of the INPUT and CURRENT lines while each
shield carries the low side.

980453

2.38 This configuration, although shielded, places the
shield capacitance and cable leakage in parallel with Ry.
This results in loss of accuracy and slow measurements. In
addition, it is very responsive to the triboelectric effect at
high resistance measurements.

2.39  Better guarding is achieved by the use of the con-
figuration shown in figure 2.9b. Here again, RG196U teflon
dielectric cable (either single-conductor shielded or two-
conductor shielded) is used on the positive terminals. The
shield(s) are connected to Ohms Guard (low ANALOG
OUTPUT terminal). The negative leads are single wires with
the — INPUT terminal tied to GUARD.

240 This eliminates much of the shunt leakage problem
of the previous configuration since guard current now flows
through the low side of the measurement circuit. Measure-
ment is much faster since the shield capacity is driven by
the guard current.

241 A high-noise environment calls for the *“super”
configuration shown in figure 2.9¢c. Here, a two-conductor,
double-shielded cable is used as the positive leads. The inner
shield is tied to Ohms Guard. A two-conductor shielded
cable is used as the negative leads. Its shield is tied to
GUARD and to the outer shield of the positive cable. The
shield is also tied to — CURRENT at the measurement point.
This configuration maintains high guarding characteristics
while eliminating guard current sensitivity.

2.42 Ratio Measurements.

2.43  Ratio measurements are made by applying a positive
d-¢ voltage to the reference input terminals on the rear panel
and an input signal of any function at the front input
terminals. For DC/DC or AC/DC ratios, the reference
voltage must be within the range of +1V to +10.5V. Input
signal limitations (numerator) are the same as those given
for conventional measurement of the particular function
(table 2.2). The readout is the ratio multiplied by ten:
Einput/Erefercnce x 10. In the standard instrument the
— INPUT terminal is internally connected to the — REF in-
put terminal; in instruments equipped with the option 62
4-wire ratio, both reference inputs arc floating (10 M2
between — REF and — SIGNAL).

2.44 SYSTEM CAPABILITIES.

2.45 The 5900 has two system interface connectors desig-
nated as J201 (PRINTER OUTPUT) and 1202 (PROGRAM
INPUT) mounted on the rear panel of the instrument (fig-
ure 2.10). The following is a brief description of the capa-
bilities of each connector.
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2,46 Printer Output - J201,

247 Through this connector the 5900 supplies BCD
representations of the decimal display; various flags or
indicators of the mode of operation, function and range;
and a print command. Provision has also been made for 60
Hz instruments to accept a fast (20 readings per second
maximum) or a superfast (101 readings per second minimum)
read command. In 50 Hz units, the fast command obtains
17 readings per second, minimum, and the superfast com-
mand 93 readings per second.

2.48 Program Input.

2.49  Through this connector the 5900 receives externally
generated signals that select the function, range, mode of
operation, and initiate the read commands.

250 LOGIC LEVELS AND ELECTRONIC IN-
TERFACE.

2,51 TTL-compatible positive-true logic levels are used
in the 5900. In some instances, however, complementary

signals are used. These terms are more specifically defined
below:

Signals and Their Complements
‘ X —SIGNAL
1 WHERE: | X
A
1
K — COMPLEMENT

252 If the non-inverting output of gate A is defined as
signal X, then it follows that the inverting output is X; in

o | Xl

other words, the complement of X is X. The truth table
shows that the two signals X and X, are by definition, in
opposite logic states (see table 2.3).

Table 2.3 - Positive True Logic Relationships

Voltage Level of | Voltage Level of
Signal | Logic State | Output Line *X”| Qutput Line “X”

“X** |[True or “1”| 2.4 -5.0Volis
False or “0”| 0.0-04 Volts

00-04
24-50

2.53  As seen above, if gate A has a true or “1” {evel on
output X, its voltage level is the most positive of the two
ranges present, and output X must be in a false or “0”
state with the lowest or most nepative voltage range present.
The reverse would be true for a false or “0”’ level on output
X

2.54 Driving the Inputs.

255 Al inputs are TTL compatible and most are the
equivalent of one 7400 series TTL input with a pull-up
resistor for contact closure operation.

+6V
PULLUP
10K
{TYe.)

INPUT

2.56 TTL Loading Conditions.

2.57 To input a “1” level the pull-up resistor will supply
the necessary source current (40 pA) to maintain the mini-
mum 2.4 volts, In fact, the pull-up resistor will maintain a

INPUT PROGRAM INPUT 5201 FUSE
4204 J202
OANALOG EXT Bl l
_—————
O OUTPUT REF A = - vt
1- 5 AMP
(O com () com QUTPUT 1203 SLOBLO
8 J201
[= ] 0 i
A i
1—22

Figure 2,10 - Rear Panel

28



X

980453

INPUT SIGNAL

(Allow tor
sating time}

FUNCTION OR RANGE

CHANGE. Relay operated. (a}

CONTROL CHANGE,
Non Relay Oparated {(b)
(max toglc dalay)
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Figure 2.11 - Megsurement Sequence
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one level as long as the input source resistance (R1) to
ground is greater than 15K ohms.

+6Y

R1

2.58 Toinput a “0” level, at least 2.0 ma of current must
be sinked maintaining the input voltage below 0.4 volts.
This requires a resistance to ground of 200 ohms or less.

259 Exceptions to Input Loading Conditions,

a. Program Storage Input (J202, pin B-15) is the
equivalent of 3 TTL inputs and requires a minimum
5.8 ma sinking current, or 68 ohms or less to com-
mon.

b.  Maximum input voltage level, referenced to common,
must not exceed 5.5 voits peak. Otherwise, gate
destruction will occur.

¢. TheDirect and Time Out Commands are AC coupled
with pull-up resistors to +5 volts. These inputs are
compatible with TTL outputs or contact closures
to ground. The AC coupling does require that rise
and fall times be less than 100 pseconds. This input
cirenit is iltustrated below:

+BV +5V
5.1KQ B 1K
—_— .047 uFD
BIRECT TO DVM
FMESTT + \ (INTERNAL)

COMMAND DC PULLUP AC EDGE COUPLING

d. Digital output common can be floated as high as
200 VDC above power line ground.

2.60. TTL Output Capabilities.

2.61 The 5900 electrical outputs are specified to drive
two TTL inputs such as described in the TTL leading section.
Summary: ,

False: 0to +04V

True: +2.4 to +5.0V

Fan out: 2 minimum

Maximum Capacitance Load: 500 pF

2-10

2.62 Timing Sequenca.

2.63  The standard remote mode of operation of the 5900
is to initiate a reading sequence with each Direct Command
received through the programmer, providing that sufficient
time has been allowed between commands for the reading
to be completed. This reading sequence is illustrated in
figure 2.11.

Ty -Tg During this period the input signal must fin-
ish settling to within the desired accuracy.
Any control changes involving the 25 msec
relay settling time (a) can be completed;
other logic control inputs (b} can also be
changed.

T2-Ty  The Direct Command signal, which is AC
coupled, must meet the following conditions:

a. Rise and fall times less than 100 usec,

b.  Signal must stay in the logical “0”
state for at least 3.4 wsec. If these
conditions are met, the internal read
command is sustained at Ty and the
signal integrate period is started.

T3-Tp  The period of signal integration lasts for
16-2/3 msec (60 Hz line frequency; 20 msec
in 50 Hz units). During this time the inte-
grator charges to a voltage proportional to
the input voltage. This is the input sampling
period.

T4-T3  During this period, the integrator is isolated
from the input signal, and is discharged at a
precise current. The time the integrator re-
quires to discharge to a level equal to its
voltage at T2 is proportional to the input
voltage. This time is measured by an internal
counter and stored.

T5-T4  This 1.7 psec period is required to strobe the
new reading from the internal counter into
the readout latches.

To-Ts  This 5 mseconds (+10%) is required to reset
the internal logic for the next reading,

Ty-Tgp If the next read command is a Direct
Command, this period must be made long
enough to allow for the condition covered in
the first cycle; however, if the next command
is a Timeout Command, this period can
approach zero since the necessary timeout to
satisfy these conditions are automatically
programmed.
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100 ps§
MAX
{1) DIRECT COMMAND

(J202-A16) 0 I

INTERNAL READ
0

100 ps
MAX
3.4 uS MIN
)
{
3.4

{2) TIMEOUT COMMAND
J202-B10) 0

= 100 NS MIN

M5

lﬂ— BEFORE SIGNAL INTEGRATE

30 MS§ — 500 MS

FRAOM TIMEOULUT
GENERATOR ~—

=

{3) SYSTEM DIRECT COMMAND

—
H

A CONTINUOUS "0 WILL GIVE CONTINUOUS AEADINGS

EDGES {100 uS MAX)

3'34 i«— BEFORE SIGNAL INTEGRATE

(J201-A8)

INTERNAL READ

i

3.4
HS

}'1— BEFORE SIGNAL INTEGRATE

Figure 2,12 - Command Timing

2,64 Other Read Command Options.

2.65 In addition to the Direct Command, there are two
other programmable read commands, as illustrated in fig-
ure 2,.12.

a. Time Out Command: Again, this is an AC coupled
input which must have rise and fall times of less
than 100 wseconds but must remain in a “‘0” state
for at least 0.1 psecond. The timeouts given in
table 2.7 for various combinations of ranges and
functions ranging from 30 mseconds to 500 msec-
onds will be automatically inserted before the in-

NOTE

The 5 msec internal deiay is not adequate for settling
time on the 100 VDC, 1000 K£2, 10 ME, 100 MS2
ranges, or any AC range. Therefore, the timeout com-
mand, providing timeout delays listed in table 2.7,
must be used to initiate accurate readings on these
ranges unless a fixed range and function have been
programmed and the input has been present longer
than the timeout period.,

ternal read command is generated. If this command
is wired to the Data Ready Output on J201 - pin
All, fully automatic reading with timeouts is
achieved.

b. System Direct Command: While the other two read

commands were AC coupled and programmed
through the Program Input Connector (J202), this
command is DC coupled and programmed through

2-11
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16V 4 o~
PN
-~ ~
e ~
J -~
10v <
BV T+
~
INTEGRATOR -

QUTPUT

)
-

r————16-2/3 {20) MSEC

S
- Fsr2

- 8.1/3 (10) MS-»'

16-2/3 (20) MSEC

NOTE:

TIMES IN PARENS
APRLY TO 5D Hz DPERATION

™~ | 80% OVERRANGE

SIGNAL INTEGRATE

VN = B VOLTS (HALF SCALE ON 10V RANGE)

50 Hz;
1000
20 MS + 10 MS + 5.6 MSEC

=28.2 READINGS/SEC

Vin = 10V (FULL SCALE ON 10V RANGE)
BOQ Haz:

1000
20 MS + 20 MS + 5.6 MS

=220 READINGS/SEC

50 Hz:
1000

20 MS + 32 MS + 6.6 MS

‘=17.4 READINGS/SEC

MINIMUM READ RATES CORRESPONDING TO INTEGRATION PERIODS (ABOVE)}.

VN = 18V {FULL SCALE & MAX. OVERRANGE)} ON 10V RANGE:

26-2/3 (32) MSEC

REFERENCE INTEGRATE

60 Hz:
1000
16-2/3 MS + 8-1/3 M8 + 6.6 MS

= 32.8'READINGS/SEC

60 Hz:
1000

=26.7 AEADINGS/SEC
16-2/3 MS + 16-2/3 MS + 6.6 MS

B0 Hz:
1000

= 20,6 READINGS/SEC
16-2/3 MS + 26-2/3 MS + 5,6 M8

Figure 2.13 - Minimum Read Rate vs. Input

the Printer Cutput Connector (J201)., The System
Direct Command must remain in the “0” state for
at least 3.4 useconds to generate the internal read
command, This delay, as in the Direct Command, is
to prevent noise from triggering the readings. If this
command is tied to ground, the 5900 will recycle at
its maximum reading rate with no timeouts.

2,66 Reading Rates.

267 In figure 2.13, integrator operation with three dif-
ferent input signai levels is illustrated: half scale, full scale,

212

and 160% of full scale (full scale is defined as 100000 on any
range). The figure shows that the maximum reading rate is
a function of the input signal, The signal integrate period
and internal reset remain fixed while the reference integrate
period can vary from O to 32 mseconds. Therefore the
maximum read rate could vary from 17.4 to 45 reading per
second.

2.68 Superfast.

2.69 The Superfast reading mode (pregrammed through
either the PRINTER OUT or PROGRAM INPUT connector)
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INTEGRATOR QUTPUY
1.6
MSEC*

{2.0) {3.2)

READOUT STROBE ©

e

—

INTERNAL RESET 0

!

¥

DATA READY QUTPUT

44,5 to 5.6 M5 -

-] —-——

- | —— -

INTERNAL READ O

B0 Hz:

2.0 MSEC
3.2 MSEC
6.6 MSEC

¥NUMBERS IN PARENS ARE TIMES IN 60-Hz UNITS,

10,7 MSEC = MAXIMUM
RECYCLE TIME
(83.4 READINGS/SEC MIN)

—- 3.4 S

60 Hz:

1.67 MSEC
2,67 MSEC
5,60 MSEC

0.84 MSEC = MAXIMUM
RECYCLE TIME
(101,6 READINGS/SEC MIN)

Figure 2,14 - Superfast Read Rate { Worst Case)

increases the minimum reading rate from 20,5 to 102
readings per second (50 Hz: 17.4 to 93 r/s). This is done at
the expense of losing the least-significant digit which is re-
set to zera (blanked out on readout). The signal integration
period is reduced from 16-2/3 msec to 1-2/3 msec (50 Hz:
20 msec to 2 msec). This and the resuiting reference inte-
grate period reduce the maximum recycle time from 48.8
msec to 9.8 msec (50 Hz: 57.5 msec to 10.7 msec), thereby
yielding the 107 reading per second figure (93 r/s with 50
Hz). Timing changes are shown in figure 2.14.

2.70 PRINTER OUTPUT.

2.71 The printer output connector is a double-edged
PCB connector (extension of Interconnection and Logic
board) with pins At through A22 on the bottom edge and
pins B1 through B22 on the top edge. Pin assignments are
shown in figure 2.15. All outputs are referenced to digital
ground pin BI.

2.72 Numerical Data

273 Numerical data appears as positive true, four-line
BCD code, as shown in figure 2.15. The designator of each
line identifies the digit and weight. For example: Pins A18,
19, 20, and 21 are designated 17, 18, 14, and 1, consecu-
tively. The | indicates these lines correspond to the units
or least significant display; the 2, 8, 4, and 1 subscripts
indicate the binary weight of each line.

CAUTION

True output lines are not short-circuit proof. Acci-
dental grounding may damage the output circuitry.

2-13
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2 3 4

=1

B SIDE (TOP} i § 7 8

9

(B STGNAL INTEGRATE — 1K4
10K, 1Ky
10Kg Kg
100K+ 1Kz
10Ky 100,
10K4 100,

FILTER 100g
SYSTEM CONTRQL {FLAG) 100,
+BY 104
OHMS 10;
DIGITAL GROUND 10g
—'l Y Y vy bty \L \L Y Y Y Y ¥ vr

10 1) 12 13 14 156 16 17 18 19 20 21 22

77 Ll

IR

9 20 21 22

MATING CONNECTOR: VIKING 2vH22/1JNE

asiDE@OTTOM} 1 2 43 4 s 6 7 &8 8 10 14 165 16 1
J 1\ 1\ A 1\ A 1\ 1: I S S S § A L
AC KEY 102
RATIO \ 1
pC 1a
HOLD (FLAG) 18
SVSTEM READY OUTPUT ————— 12
SUPER FAST INPUT RANGE By
DATA DISABLE INPUT RAANGE Caq
SYSTEM GIRECT COMMAND RANGE A4
{+} POLARITY AANGE Dg
NOT USED ON
{~) POLARITY STANDARD
INSTRUMENT
GATA READY DUTPUT NO

Figure 2.15 - Pin Assignments J201 PRINTER OUT

2.74  Polarity is indicated in positive true format on pin
A9 (positive) and pin A10 (negative). The positive polarity
line is true when the function output is AC or .1K through
1K OHMS ranges. Nepative polarity is true with Ohms on
the 10K through {00M ranges. If the instrument overranges,
the polarity bit is not updated since no axis-crossing has
occurred,

2,76 Function Data,

2.76  Function outputs appear on pins A1, 2, 3 and B2 in
their true format, For example: with AC function selected,

2-14

AC is true and is indicated by a true level on the corre-
sponding line.

2,77 Range Data.

2.78 Range data appears in four-line BCD code on pins
Ald4 through A17. Range codes are described in table 2.4.
2.79 “NO” Indication.

280 The NO line (pin Al2) is the same as the
NO indicator on the readout. The line is true if a function
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Table 2.4 - Range Codes (Printer OQutput)

A B C D Dec

Range (Pin A15) (Pin A17) (Pin A16) (Pin A14) Value
1082 0 1 0 0 2
0.1V 0.1K&2 1 1 0 0 3
v 1K82 0 0 | 0 4
10V 10K 1 0 1 0 5
100V 100K2 0 1 | 0 6
1000V 1000 K§2 | 1 1 0 7
10 Meg&2 0 0 1 8
100 MegS2 | 0 0 1 9

or range is selected for which the particular instrument is
not equipped, Overrange is indicated by a true NO line plus
a numerical data output of 160000,

2.81 Status Output Lines.

2.82  The following outputs indicate the status of the
conversion process within the instrument.

a. DATA READY. This line (pin Al1l) remains true
during the signal and reference integration periods
plus any overrange time, if required, The line drops
to the false levet to indicate to the printer that the
measurement is complete and output data can be
printed {Printer Command}. With front-panel opera-
tion, DATA READY ‘s enabled only when the
DATA OUTPUT switch (on front panel) is de-
pressed. Minimum false level time is 4.5 mseconds.

b. HOLD FLAG. A true level on this line (pin A4)
indicates that the instrument is in the Hold mode.
A reading can be initiated by one of the following
commands:

1. SYSTEM DIRECT COMMAND (J201-A8)
2, DIRECT COMMAND (J202-A15)
3. TIMEOUT COMMAND (1202-B10)

4. RATE Control (front panel)

¢. SYSTEM READY. This line (pin AS) drops toa
false level to indicate that the instrument can now
initiate a new reading at the first available read com-
mand.

283

SIGNAL INTEGRATE. Thisline (pin B11) becomes
true at the end of the signal integration period. After
this time, the input signals may be changed in prepa-
ration for the next reading. The input signal need
remain constant only while the instrument is in
Signal Integrate, indicated by this line in the false
state. For example, the 1-2/3 msec sample time in
Superfast could be used in slow sample and hold
applications.

Input Control Lines.

DATA DISABLE. A contact closure to ground or a
false logic level applied to this line (pin A7) inhibits
the DATA READY output (Print) pulse.

SYSTEM CONTROL. A contact closure to ground
or a false logic level on this line (pin B6) disables
all front panel operating controls. Operation of the
instrument is then under control of the Remote
Program input. This command duplicates operation
of the PROGRAM CONTROL switch on the front
panel. It is necessary that one of these commands
be initiated during Autorange to inhibit extraDATA
READY pulses.

SUPERFAST. A contact closure to ground or a
false logic level applied to this line (J201-A6 or
J202-A7) decreases the conversion time of the
instrument while sacrificing the least-significant
digit. This mode is described in paragraph 2.68,
Because of the superfast read rate, do not use this
mode with Autorange.

2-15
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RATIO

FILTER

SYSTEM CONTROL

UNUSED

UNUSED

UNUSED

UNUSED

BSIDE(TOP) 1 2 3 4 B &

UNUSED
EERERE

DATA INHIBIT

TIMEOUT COMMAND

RANGE Dy
RANGE A;
RANGE B3
RANGE Gz

PROGRAM STORAGE

Y VY YV
10 11 12 13 14 156

A SIDE (BOTTOM} 1 2 3 4 6 ] 7 9 10 11 12 13 14 1B

4\ Al A 1\ 1 L A A 1\ L
KEY DIRECT COMMAND

UNUSED GROUND

UNUSED BV

UNUSED UNUSED

UNUSED UNUSED

UNUSED HOLD

UNUSED 0

SUPER FAST AC

MATING CONNECTOR: VIKING 2V16/1JNS

Figure 2.16 - Pin Assignments J202 PROGRAM INPUT

2.84 SYSTEM DIRECT COMMAND.

2.85 To externally initiate a measurement with this com-
mand, the instrument must be in the Hold mode. Then, a
contact closure to ground or a false logic level to this line
(pin A8) generates a read command. Minimum false level
time is 3.4 usec. Continuous readings at the maximum read
rate are obtained by tying this line to ground. Read com-
mands delayed by 5 msec + 10% (for settling time) are then
generated automatically.

2.86 REMOTE PROGRAMMING.
2.87 The instrument accepts commands made through

PROGRAM INPUT connector J202 on the rear panel. Pin
assignments of J202 are shown in figure 2.16. Commands

2-16

are made by a switch closure from the appropriate pin to
ground or by standard TTL logic levels as described earlier.

288 SYSTEM CONTROL.

289 A contact closure to ground or a false logic level
applied to pin B6 disables all front panel operating controls,
Operation of the instrument is then under control of the
remote program input. This line duplicates the PROGRAM
CONTROL switch on the front panel.

2.90 Function Programming.

291 The desired function is selected by applying a
ground or false logic level to the appropriate pin (table 2.5).
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Table 2.5 - Function Programming

bC NC

AC pin A8
OHMS pin A9
RATIO pin B8
FILTER pin B7

292  The 5 msecond internal delay is not adequate for
settling time on the 100 VDC, 1000 Kilohm, 10 Megohm,
100 Megohm, and all AC ranges. Therefore, the timeout
command, providing timeout delays listed in table 2.7, must
be used to initiate readings on these ranges unless the input
is fixed with range and function predetermined.

2.93 Range Programming.

2.94 Range programming is selected by applying false
logic levels in BCD code to the four range lines described in
table 2.6 below. With no lines programmed, Autorange is
automatically selected.

2.95 + Five Volts.

296 This voltage, +5 volts + 5%, from the logic power
supply is available at pin A13 for external use. Current out-
put is .1 A, maximum.

2.97 Hold.

2.98 The Hold line parallels the operation of the cew
position of the front panel RATE potentiometer and is
selected by a contact closure or a false logic level on pin
Al0. Hold is required when using either of the two read
commands.

2.99 Read Commands.

2.100 Either of two read command lines can be selected
by a contact closure to ground or by a negative logic
level applied to the appropriate pin. Pin Al15, DIRECT
COMMAND, commands a new measurement if applied after
a five millisecond reset delay, and if the command is pre-
sent for 3.4 useconds. Pin B10, TIMEOUT COMMAND,
starts a new measurement after five milliseconds plus a
timeout delay to allow for internal settling time of the
measured signal. TIMEOUT COMMAND may be com-
manded before the previous 5 msec delay since the timeout
generator stores the reading.

2.101 Timeouts.

2.102 Timeout periods for each function are listed in
table 2.7. In Autorange, the indicated delays are taken
following each range change.

2,103 Data Inhibit.

2.104 . A contact closure or false logic level on pin B9
inhibits DATA READY OUTPUT (Print pulse) from being
generated.

2.105 Program Storage.
2.106 A false level (equivalent to three TTL inputs) on
pin B15 will store all the programmed inputs except the

Direct and Timeout commands as they existed on the
negative edge of this command (see diagram below).

PROGRAM STORAGE ———]

at this time the program

is stored
Table 2.6 - Range Codes (Programmer)

A B C B Dec

Range (Pin B12) (Pin B13) (Pin B14) (Pin B11) Value
AUTO 1 1 1 | 0
1082 1 0 I l 2
0.1V 0.1K& 0 0 | | 3
v 1K 1 1 0 1 4
10V 10KQ 0 1 0 1 5
100V 100KQ 1 0 0 1 6
1000V 1000 K£2 0 0 0 | 7
10 Megf) 1 1 1 0 8
100 MegQ2 0 1 1 0 9
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2,107 SUPERFAST.

2.108 A contact closure to ground or a false logic level
applied to pin A7 decreases the signal integrate and the
reference integrate times (see paragraph 2.68). This pro-
vides the maximum reading rate in the Direct COMMAND
mode of operation. Because of the high reading rate, Super-
fast must be programmed with a fixed range rather than
AUTORANGE.

Table 2.7 - Timeouts

DC 30 msec

1 Ohm to 1 Megohm | 30 msec

10 Mep* 30 msec

100 Megohm 300 msec

Filter 470 msec {plus function timeout)
AC(fixed range, nofilter)| 180 msec
AC+Filter(& Autorange)| 650 msec

2.109 ADDING/REMOVING ACCESSORIES.

2.110 The AC and Ohms options may be added or re-
moved at any time in the field without modification to the
basic instrument. Note that the switching board (403625)
is required whenever the plug-in options are used. Access
to the mounting connectors is by removal of the top cover,
held down by captive screws in each of the four corners,
and by removal of the shield, mounted by four flat head
SCrews.

2.111 When an option is added or removed from the
instrument, a jumper corresponding to the option is re-
moved or added to allow proper operation of the NO cir-
cuitry. The two jumpers (W1 Ohms and W2 AC) are
located on the display board, shown partially in figure 2.17.
When an option is added, the corresponding jumper is
added; conversely, when an accessory is removed, the
jumper is removed.

*Use filter for <.01% error

Table 2.8 - Maximum Input Voltage

CAUTION

Do not exceed the following maximum inputs,

DC 1000 VRC or RMS AC
All ranges
AC 1000 RMS to 20 kHz decreasing 20 dB/

decade to 20V RMS at 1 MHz

RATIO | Input: same as function selected
Reference: +10.5V, —0.5V

OHMS | £500V DC or Peak AC

GUARD | Voltage between GUARD AND — INPUT
must not exceed 250 volts or damage
to the instrument may result

oliiro
G-._w1 10 V13
4 R18
J7Aa0 +
A0 I
S
- R17 |- -
4 Rzs
R28
R31 - NO ua
P

2-18

Figure 2.17 - Jumper Location



SECTION 3

SPECIFICATION TESTS

3.1 GENERAL.

3.2 This section contains procedures that compare the
operation of the instrument against the published specifi-
cations found at the front of this manual. It is intended to
be used for incoming inspection and as a periodic check to
determine if recalibration of the instrument is warranted.

3.3  The procedures provide sufficient checks to verify
proper operation and that the insirument is within the 90
day accuracy limits. Covers of the instrument are not re-
moved for any of the tests. The required ambient
temperature of the environment is 23¢ + 59C.

3.4 REQUIRED EQUIPMENT.

3.5  In Table 3.1 is a list of equipment necessary for
checking the instrument. The equipment in this table, with

the exception of those in the OTHER category, is the same
as required for recalibration and is explained in detail in
Section S.

3.6 PROCEDURE.

37 Allow one hour for warmup. Convert the instru-
ment and the test equipment as shown in the figure supplied
with each accuracy check. Select the controls and inputs as
calted out in the tables and monitor the instrument readout
for the indicated values. If the instrument is equipped
with the rear panel selectable input option, set the FRONT/
REAR switch to the FRONT position for all procedures
presented in this section.

Table 3.1 - Required Equipment

Minimum Use Suggested
Function Qty Item Specifications Equipment
DC (1) Saturated Standard Cell Bank ! ppm, certified EPPLEY 106
(6 cells)
2 DC Voltages Sources 0.1 ppm resolution FLUKE 332B
(2) Voltage Dividers, Adjustable 0.1 ppm linearity FLUKE 720A
2 Null Detector/u Voltmeters 1 4V sensitivity FLUKE 845AR
AC (1) Thermal Transfer Standard 50 ppm HOLT 6A, With corrections
(1) AC Voltage Source 1 ppm resolution HP745A/746A
Q (8) Resistance Standards
1082 10 ppm ESI SR1 with corrections
100£2 5 ppm ESI SR1 with corrections
1K 5 ppm ESI SR1 with corrections
10K 5 ppm ESI SR1 with corrections
100 K$2 5 ppm ESI SR1 with corrections
1 MQ2 5 ppm Fabricated
10 M2 20 ppm ESI SR with corrections
100 M2 80 ppm Fabricated
OTHER (1) Momentary Switch, SPST - -
(2) 1.5 volt cells w/screwtype - -
binding posts
(n Insulated Adjustment tool - JFD5284
(1) 100£2, 10, 100 Kilohm, 1 Megohm| 5% -
1/4 Watt 5% Carbon Resistors
(1) 1 #FD non polar capacitor - -
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Table 3.2 - DC Range Check {(Low Ranges)

DVM INPUT SIGNAL
DC NOMINAL
FUNCTION | RANGE VOLTAGE ggfgﬁg READING TOLERANCE NOTE
STANDARD
DC Y 10.00000 01000 100000 | .099992 — 100008 | 230C ¢ 50C
v 10.00000 10000 100000 | 0.99997 — 1.00003 | (After zeroing)
(10 VOLT SOURCE)
STANDARD CELL
VOLTAGE SUPPLY
VOLTAGE DIVIDER [:I D D [:] D
oo
Fop000 0 o DDOOOOON (11885868873
A% 0000000 0 ol
1.0 LOW © 0O O O O —
0QQO0 00000 Q0O 0 oo
l—'\/\/\. o0 l .
1 MEG SWITCH
NULL DETECTOR +
-0\ o) 0o 0
0 \ 0 O 0o 0 DEPAESS SWITCH MOMENTARILY TO CHECK FOR
gOM o o NULL., RESISTOR MINIMIZES LOADING OF

STANDARD CELLS IN OFF-NULL CONDITION

VOLTAGE DIVIDER

o ODOCOOOO
0000000

1.0 LOW
0000 000 00 QOO

GUARD TERMINAL
STRAFFED TO LOW
INPUT TERMINAL,

32




Table 3.3 - DC Range Check (High Ranges)

980453

DVM INPUT SIGNAL
DC NOMINAL | .o ... o
FUNCTION | RANGE VOLTAGE READING 1OLERANLE NOTE
STANDARD
DC 10 10,0000V 10.0000 | 9.9998 — 10.0002
230C 4 50C
100 100.000V 100.000 99,997 — 100.003 (After zeroing)
1000 1000.00V 1000.00 999,97 — 1000.03

10 VOLT SOURCE (SEE TABLE 3.2)

O+
ok

VOLTAGE DIVIDER

VOLTAGE SUPPLY

[y |]goggoan
0000000

0a

~

C O O

—

+

O OO

O 00—

NULL DETECTOR

-0 o}
%wl \ o o

000

000

b

-]

GUARD TERMINAL
STRAFPED TO LOW
INPUT TERMINAL
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Table 3.4 - 3-Wire Ratio Check

DVM INPUT SIGNAL
DC NOMINAL
FUNCTION | RANGE | VOLTAGE READING TOLERANCE NOTE
STANDARD
DC 10 + 2,00000V 10.0000 9.9990 - 10.0010 |  s30¢ 4 50C
RATIO +10.00000V 10.0000 9.9998 — 10.0002 | (After zeroing)

DC VOLTAGE STANDARD

A )

OO0 00000

g g o oy

oY -

L3

GUARD TERMINAL
STRAPPED TO LOW
INPUT TERMINAL
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Table 3.5 - 4-Wire Ratio Check

980453

DVM INPUT SIGNAL
BC NOMINAL
FUNCTION | RANGE | VOLTAGE READING TOLERANCE NOTE
STANDARD
DC 10 + 2.00000V +10.0000 9.9980 —10.0020 | 300 4 s0C
RATIO 10 +10.00000V +10.0000 9.9996 - 10.0004 | (After zeroing)
—10.00000V +10.0000 9.9996 — 10,0004

DC VOLTAGE STANDARD

it

|

g g o oQ

00000 OO

Ho O

GUARD TERMINAL
STRAPPED TO LOW
INPUT TEAMINAL
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Table 3.6 - DC Input Resistance

DVM INPUT SIGNAL DVM
FUNCTION | RANGE | D€ . 1 st | DispLay | TOLERANCE NOTE
DC 0.1 .100000 Closed .100000 Rs
Open 099989 — 100001 { Meg
1 1.000000 Closed 1.00000
Open 0.99989 — 1.00001 | 1 Meg
10 10.00000 Closed 10.0000
Open 9.9989 — 10.0001 | 1 Meg
100 100.0000 Closed 100.000
Open 99.989 — 100.001 | 1K
1000 1000.000 Closed 1000.00 °
Open 999.89 — 1000.01 | 1K
*Adjust the DC Voltage
Standard to produce the
DVM DISPLAY reading.

DC VOLTAGE STANDARD

[l )
OO0 OO0 OO0
g ¢ o o yflgodll

GUARD TERMINAL
STRAPPED TO LOW
INPUT TERMINAL
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Table 3.7 - Model 33 AC Converter Range Check

DVM INPUT SIGNAL
DC NOMINAL
FUNCTION | RANGE | VOLTAGE AC READING TOLERANCE NOTE
STANDARD
AC ! 1.000000 1V @ 400 Hz 1.00000 0.99968 — 1.00032 | Rfer to figure 5.3
1.000000 IV @ 50 kHz 1.00000 0.99945 — 1.00055 | for additional in-
10 10.00000 10V @ 400 Hz 10.0000 9.9968 — 10,0032 | formation on use
of AC source
10.00000 10V @ 50 kHz 10.0000 9.9945 — 10.0055 | equipment
100 100.0000 100V @ 400 Hz 100.000 99,968 — 100.032
100,0000 100V @ 50 kHz 100.000 99.945 — 100.055
1000 1000.000 1000V @ 400 Hz 1000.00 999.48 — 1000.52
500.00 500V @ 50 kHz 500.00 499.70 — 500.30
DC SQURCE (SEE TABLES 3.2 & 3.3) AC LABORATORY
POWER SOURCE

O+
O 1
e
O

THERMAL
TRANSFER
VOLTMETER /
GUARD TERMINAL NULL ) pg AC &
/ STRAPPED TO L.OW o) o|lo|o
/ INPUT TERMINAL fo)
o o © 01010
e
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Table 3.8 - Model 32 AC Converter Range Check

DVM INPUT SIGNAL
DC NOMINAL
FUNCTION RANGE VOLTAGE AC READING TOLERANCE NOTE
STANDARD
AC 1 1.000000 1V @400 Hz 1.00000 0.99910 — 1.00090
1.000000 1V @& 50 kHz 1.00000 99800 — 1.00200 Samme as
a
10 10.00000 10V @400 Hz 10.0000 9.9910 — 10.0090 table 3.7
13.00000 10V @ 50 kHz 10.0000 9.9800 — 10.0200
100 100.0000 100V @ 400 Hz 100.000 99.910 — 100.090
100.0000 100V @ 50 kHz 100.000 99.800 — 100,200
1000 1000.000 1000V @ 400 Hz 1000.00 998.80 — 1001.20
500.000 500V @ 50 kHz 500.00 498.50 — 501.50
OC VOLTAGE STANDARD AC LABORATORY
POWER SOURCE
| J
OO0 000 OO0 o
o o0}
g ¢ o0 o ujp C?\
THERMAL,
TRANSFER
VOLTMETER /
/.I\ O O o]
GUARD TERMINAL NULL %AC ¢
STRAPPED TO LOW 0 o|lo|o
INPUT TERMINAL o
O .
o O 0 o O O
--._,_./
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Table 3.9 - Ohms-Megohms Range Check

DVM INPUT SIGNAL AL
FUNCTION RANGE sr;(:::m:n TOLERANCE READING TOLERANCE
VALUE {Same as Standard)

0Q-MQ 1082 1082 001% +10 digits
10082 1002 0005% +4 digits
gy I k2 0005% +4 digits
10k 10 k2 0005% +4 digits
100 k§2 100 k§2 0005% +4 digits
1M 1 MS2 .0005% +4 digits
10 MO 10 MS2 002% +31 digits
100 MS2 100 MS2 01% +51 digits

GUARD TERMINAL
STRAPPED TO LOW
INPUT TERMINAL

STANDARD RESISTOR

SHIELD TIED TO LOW () SIDE
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Table 3.10 - Common Mode Rejection {In DC Volts Function)

DVM INPUT SIGNAL NOMINAL
READING TOLERANCE NOTE
FUNCTION RANGE 51 See Note |
DCV 0.1 Off +1 digit from nominal 1} With switch
FILT. OUT DC +5 digits from nominal S-1 n the off
position, record
_ AC +25 digits from nominal the reading dis-
DCV 0.1 DC 1 50 digits from nominal playec’l on the
FILT. IN DMM’s readout
' AC + 25 digits from nominal | in the *nominal
reading” boxes
of the table.

AC LABORATORY
POWER SOURCE

NOTE: THE TWO BACK TO BACK 1,6V BATTEHRIES

PROVIDE A SMALL INPUT SIGNAL OF SEVERAL o o
MILLIVOLTS TO OFFSET THE READING FROM
ZEROQ (SINCE NO TWO SUCH BATTERIES ARE EQUAL O O
IN VOLTAGE), THIS AVOIDS POLARITY CHANGES
DURING CMR TESTS WHICH MAY MAKE THE READING
HARD TO INTERPRET,
DVM UNDER TEST OAC
5 De
TWO 1.5V
2., BATTERIES
BACK TO BACK
N ' OFF
—= 100 OHMS
SET AC TO 17.7V RMS
{2B,0V PEAK) 81 Hz.
SET DC TO 500V
I
g DC VOLTAGE STANDARD
GUARD TERMINAL
NOT STRAPPED TO
LOW INPUT TERMINAL I \ ‘l[ |
OO0 O 00 OO0
o o |
g ¢ S
—— L *

CONNECTS TO DVM CASE, ALSO TIE GROUND OF
BCD OUTPUT CONNECTOR J202 TO CASE,
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Table 3.11- Normal Mode Noise Rejection (In DC Volts Function)

980453

DVM INPUT SIGNAL
NOMINAL TOLERANCE NOTE
FUNCTION | RANGE DC AC READING
DC
FILT. OUT 10 0.5V 10V* 60 Hzt{  00.5000 +400 digits
FILT. IN v 0.5V 2V* 60 Hzf[  0.50000 +2 digits
*peak
150 Hz (Option 04)
10V PEAK
AC VOLTAGE
o 0
8] O
1HF
; l
10K
B GUARD TERMINAL
TIED TO LOW INPUT
| |
‘ﬁ.‘-/
0 |0
DC VOLTAGE
0.5 VDC c O
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Table 3.12 - Common Mode Rejection (In AC Volts Function)

DVM COMMON MODE
INPUT SIGNAL NOMINAL
TOLERANCE NOTE
READING
FUNCTION RANGE VOLTAGE FREQ. (see note)
AC 1 100V Peak 60 Hz +10 digits Enter reading with
10 100V Peak 60 Hz +1 digit shorted input in
V Peak cOH +1 dieit nominal column
100 100V Pea z 1 de before beginning
1000 100V Peak 60 Hz +1 digit

:

l

AC LABORATORY
POWER SOURCE

100 OHMS

f

GUARD TERMINAL
NOT STRAPPED TO
LOW INFUT TERMINAL

e

SET ACTO
100V PEAK

AT 60 Hz,

CONNECTS TO OVM CASE

{e.g., SCREW HEADS ON REAR PANEL)
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SECTION 4

THEORY OF OPERATION

4.7 GENERAL,

4.2 This section describes the operation of the main
circuitry of the Model 5900 DVM, briefly covering the
mechanical organization and then the electrical operation of
the instrument. The simplified drawings provided in this
section are for the purpose of illustration, and supplement
the complete schematics of Section 6.

43 MECHANICAL DESCRIPTION.

4.4 The Model 5900, shown in figure 4.1, consists of a
large, single, printed circuit Logic and Interconnection
board (Main Logic) with as many as 12 separate PC boards
plugging directly or indirectly (by means of cables) into the
Main Logic board, The electronics are housed in a sturdy
die cast and stamped alyminum package with the readout,
input terminals, and all manual controlslocated on the front
panel. On the back panel is located the power cable input,
all data output, optional remote input, analog output,
external reference, and optional rear inputs.

45 ELECTRICAL DESCRIPTION.

4.6  The instrument is divided into three functional
groups. These are the Signal Conditioning section, the
Analog-to-Digital Conversion section, and the Display/
Control Logic section,

47 SIGNAL CONDITIONING SECTION.

4.8  The Signal Conditioning section for a fully equipped
instrument consists of: the Switching Board, the Ohms
Converter, the Averaging AC Converter or the RMS AC
Converter, the Attenuator, and the Isolator. The basic
instrument consists of the Switching Bypass Board, the
Attenuator, and the Isolator.

4.9 The Signal Conditioning section routes, scales, filters
and, when required, converts the input signal into a stable
10 voit full scale dc level for use by the measurement portion
of the DVM.,

4.10 Switching Board.

4.11 The Switching board is a single printed circuit
board and occupies connectors J5 and J6 on the Main Logic
board. The Switching board is used with instruments
equipped with either the Ohms Converter or either of the
available ac converters and is necessary for the generation
and isolation of range data and for signal routing required

by the options. The interconnection of the Switching board
with the options and the other components of the Signal
Conditioning section is shown in block diagram form in
figure 4.2, '

4.12 The control of signal flow through the Switching
board, shown in simplified form in figure 4.3, is by means of
two relays K1 and K2, The three possible signal routes
provided by the board are illustrated in figure 4.4. Re-
ferring to this figure, with the dc function selected,
neither of the relays is energized and the signal flow is as
shown in (a); with the ac function- selected, relay K1 is
energized and the signal flow is as shown in (b); with chms
function selected, relay K2 is energized and the signal flow
is as shown in (c).

4.13  The range control of the option boards uses analog
supply voltages and require isolation from the digital
suppiies and decoding, This is provided on the Switching
board by three Optically Coupled Isolators (OCI) and a
BCD to TEN line driver. The decoding of the range logic is
given in table 4.1,

Table 4.1 - Switching Board Range Decode

INFUT
DL - QUTFUT CODE

I

@
RANGE 2 U2 PIN NO.

RANGE

Ayl Balcs 8|o|13l1al11{10] 16
LiH|lel2|v|nir]|u|lnululn 01
Hliwnloelaluleinlalalalrn a
tivlH|alr|H|lLin|H]lA]|H i
Hlv]H]lslH]lH|[HIL[H]|H]IH 10
Lluluwlse]lH|H]iAa]lw|L]Hr]|H 100
HlH|{H|7]H{H[ A ]|HIH]L]n]| 1000
t|lefrlo|Hw|{H|H|RH]|H|H]|L]| 10000

4.14 Ohms Converter.

4.15 The Ohms Converter circuitry is mounted on a
single printed circuit board and occupies connector J10 on
the Main Logic board, The circuitry, shown simplified in
figure 4.5, consists of a high gain amplifier and a relay
operated positive current source that is capable of pro-
ducing any one of eight precise current levels depending on
the range selected.
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LOGIC AND
INTERCONNECTION

READOUT J13

DISPLAY
42

Ja
PROGRAM (LOCATION —
43 BOARD NOT SHOWN)

J5

6 SWITCHING

J14 4WIRE RAT10 (LOCATION
BOARD NOT SHOWN)

J7 ATTENUATOR
J8 ISOLATOR
Jg@ DIGITIZER

J10 OHMS CONVERTER

J11 RMSBYPASS* OR
AC CONVERTER

J12 RMS CONVERTER* OR
SCALING AMPLIFIER

*INSTRUMENT SHOWN IS EQUIPPEEWITH RMS CONVERTER.

Figure 4.1 - Mechanical Assembly

ECrO86



980453

SWITCHING (J5) +IN (10 ATTENUATOR (J7) ISOLATOR (J8)
100, 1K} ISO QUT
@——»-15 P iy 12 |80 N o 2 10
‘”N \ DIGITIZER
(NPUT @ L W EAESIIN I N Lse-IN T
—IN
{F.P.)
@E' s . {1 +1V) o E ¢ |«
CURRENT
@—)J 1" L 3
M| v || T|Ja]|8 KJ;_‘
} -1 2 EY) AC CONV. OUTPUT _
- zl 2ty — — - - - - - - -—-—-T—T—-——-= T
2 2 gl o of Voo L
o ol € €| « _"l |
o 2 ol Bl ——= = I
A L ¥y | |
K112 A 1210 2 K 12 12 10| 2 » K 11
7 %
£ CONVERTER AC SCALING AMPL. AVERAGING RMS CONN, RMS BYPASS
(410 12} AC CONV, 912) {1y
(J11}

Figure 4.2 - Signal Flow, Loaded DVM

4.16 - The Ohms Converter, in conjunction with the
Switching board, the Attenuator, and the Isolator, converts
the resistance to be measured into a proportional dc voltage
that can be measured by the DVM. The current produced
for each range, when applied to a resistance equal to the
range selected, generates a voltage at the output of the
resistance measurement network of 10 volts.

4.17 The resistance measurement network assumes two
forms, depending on the range being megsured, as shown in
figure 4.6. The basic technique used consists of effectively
connecting the resistance to be measured (Rx) as a negative
feedback path of an operational amplifier, with the amplifier
provided by the Ohms Converter and the input to the
operational amplifier formed by the current generator. In
this hookup, the current through Rx equals the current
generated by the current source. Referring to configuration
(a), used for the ranges 10 kilohm through 100 megohm, the
voltage developed across Rx is monitored through the — IN
front panel connector and buffered by the isclator in a gain-
of-one mode. The full scale output for these ranges, as
shown in the table, is —10 volts. Referring to figure (b),
the isolator is connected in a potentiometric configuration
but with the input at an effective ground potential and the
reference end of the feedback network tied to the voltage

developed across Rx. The low impedance provided by the
isolator feedback network is offset by the current compensa-
tion circuit {c.c.). This circuit monitors the output potential
of the isolator and produces a current drain precisely equal
to the current produced by the feedback network. The re-
sult is that the feedback network appears to have an
extremely high input impedance. The configuration used
in (b) reduces normal the gain of the isolator by 1, thercby
producing gains of 99 and 9 as shown in the table.

4.18 Scaling Amplifier.

4.19 The Scaling Amplifier, shown simplified in fig-
ure 4.7, is used in conjunction with the Averaging AC
Converter and occupies position J12. It provides isolation
between the signal being measured and the signal converting
circuitry and it scales the input signal to a level suitable for
the converter (1V RMS output for a full scale input).

4,20 The Scaling Amplifier consists of an AC coupled
operational amplifier with four possible gain settings (X1,
X.1, X.01, and X.001). The gain control network is con-
trolled by three relays and these are operated from decoded
data from the range logic. A change in the roll off of the
amplifier is provided when the 1 volt range is selected.
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PE | -
AC CONV. OUT O) 3
| 10 + 100 + 1000V
| O— P
}
h A+ 1V (+ INPUT) |
2 AMP IN
1I !I 0— v
+ INPUT (F.P.} I
16 | X AC INPUT |7
| |
' |
o — INPUT (F.P.} I
'
| @ | GROUND 1
SH+ 1V (= INPUT) 1 O’l} E
7 T 1
| | 00—
| | AC CONV. COM. |
I
I ! ‘
v L& AMP OUT ]
1 — CURRENT (F.p.)
| | O "
| |
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. I O— 18
L |
] ]
K1 K2
P& = AC Y
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DRIVE
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Figure 4.3 - Switching Board
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PS5
Py s 2 10 + 100 + 1000V
o |1V IV INPUT) O,) P
12 " ©
15 |t INPUT {F.P.)
o K2
K1 44
| INPUT (F.P) 18
o 8 GROUND 1
N RN L0 g) 2
(o]
fa} DC Routing
K1
PS5
s | ACCONV. OuT 6§ O PG
‘O\GL 10 + 100 + 1000V [T
5
W LIVt 1Vt INPUT) 6
Q
] 1 K2
s |2 INPUT (F.P) 12
O AC CONV. INPUT
13 T
~ INPUT {F.P.) 15 O
L O\C‘ AC CONV. COM. [~
16
(b} AC Routing
P5
P5 10 + 100 + 1000V
b 1tV INPUT) 6 O P
{l\c 2 AMP INPUT
1 v
12
15 |t INPUT (F.P)
(8]
KT 14 K2
| | INPUT (F P 15
C
L L1tV (- INPUT) g\;_
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— CURRENT (F.pP) [~
16
s |f CURRENT (F.P) 12 O
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13

{c) §2 Routing

Figure 4.4 - Signal Flow of Switching Board
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P10

E +10 VOLT REFERENCE

TLIMIT

{(10Vv)

{2 AMP OUT

ARANGE | K1 [ K2 | K3 | K4.] KE | K&

ro

r100

riK

r10K

RELAY ENERGIZED

Figure 4.5 - Ohms Converter
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+ AEF
+ CURRENT
+1
L AMP 150
+IN
- _
* TO DIGITIZER
Rx
—I é
- IN
-
FULL
RANGE CURAENT SCALE
ouT
10 K§2 1 mA
100 K$2 100 uA
—1ov
1000 K2 10 A !
10 M§2 T pA
100 MS2 100 nA
fa)
+ REF 150
+ CURRENT h
o
+1 TO DIGITIZER
o AMP
—IN
PART OF ATTENUATOR
RANGE CURRENT | GAIN F.S.
ouT
1080 10,1 mA 09 +10V
0.1 K 111111 mA 9 +10V
1K$§2 1.11111 mA 9 +10V
I
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Figure 4.6 - Ohms Measurement Systems
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P12 P12
12 +1 2
™
8 —
K3
F r1i0 ,
r100 K1 K2 RANGE | K1 |K2|Ka
H ——
riK
~RELAY ENERGIZED
Figure 4.7 - Scaling Amplifier
+1V
0...
1.4v
6K
—2.8VP
P11
K SUMMING
AMPLIFIER
P11
| 12
+20
1]
ZERO --d ¢

FILTER

<Hie

Figure 4.8 - Averaging AC Converter
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4.21 Averaging AC Converter.

4.22 The Averaging AC Converter receives the scaled in-
put from the Scaling Amplifier and generates a positive dc
equivalent for the DVM measurement section. The circuitry
is mounted on a single printed circuit board and occupies
location J11 on the Main Logic board, The circuitry, shown
simplified in figure 4.8, consists of an active rectifier, a
summing amplifier, and an active filter circuit.

4.23  Referring to figure 4.8, a full scale input (1.414
volts peak) is shown applied to the input of the active
rectifier. The active rectifier consists of an operational
amplifier having two polarity selective feedback loops (one
positive, one negative), and the closed loop gain of the
circuits is set at 2. The output of the negative going feed-
back loop is fed through a resistor to the summing node of
the summing amplifier. Also fed to this summing node and
through a resistor is the full wave input signal. The
summing amplifier adds the two inputs, averages them and
multiplies the signal by 1.11 to produce the dc equivalent
of the RMS input, or 1 volt dc. The ripple content is
attenuated by the summing amplifier. A full scale input of
100 Hz would result in a ripple at the summing amplifier
output of 250 millivolts. Further ripple attenuation is
provided by the active 3-pole filter. For the same example,
the filter would increase the ripple attenuation to 25 milli-
volts,

4.24 RMS AC Converter.

4.25 The circuitry is shown simplified in figure 4.9, The
Scaling Amplifier consists of an operational amplifier with
a fixed input impedance and four feedback paths. The
feedback path for the one volt range is permanently wired
into the circuit; the 10, 100, and 1000 velt range feedback
paths are connected in paralle! to the 1 volt feedback path
by relays K1, K2, and K3. The scaling amplifier supplies an
accurate 1 volt output on each range selected with full
range inputs applied.

4.26  The active rectifier is an operational amplifier with
two polarity selective feecdback paths (one conducting only
with a positive amplifier output and the other conducting
only with a nepative amplifier output). The voltage
developed across the positive conducting leg is applied
through a 10K resistor to the summing node of the log
amplifier along with the full wave signal through a 20K
resistor from the output of the scaling amplifier. These two
inputs are combined and, due to the non-inear feedback
loop of the log amplifier (consisting of Q14A and Q15A)
produce the log of the combined signal at @ . This sig-
nal is fed through an identical path {consisting of transistors
Q15B and Q!4B) to the input of the summing amplifier.

480453

4.27 The summing amplifier converts the signal to a dc
level. The ripple content of the dc level is attenuated and
the output reduced to provide a dc equivalent of the RMS
value of the ac input signal.

4,28 Attenuator,

429 The Attenuator board is a single printed circuit
board and occupies connector J7 on the Main Logic board.
The Attenuator consists of a relay controlled voltage
divider used on dc function that provides selectable scaling
factors of X1, X.1, and X.01; a relay controlled feedback
network used in conjunction with the isolator that provides
selectable gain factors of X1, X10, and X100; and current
compensation circuitry used in conjunction with the ohms
converter.

4.30 isolator.

4.31 The Isolator is a single printed circuit board and
occupies connector J8 on the Main Logic board. The Isolator
consists of a high open-loop-gain amplifier, a bootstrap
amplifier, and a 3-pole filter. The amplifier is used
potentiometrically and operates in conjunction with the
attenuator board as shown in figure 4.10,

4.32 The bootstrap amplifier generates the + and —
supply voltages for the input stages of the isolator, causing
them to track the input signal. This results in an effective
input impedance of greater than 10,000 megohms. The
filter is an active 3-pole Bessel type connected by relay K1
to a point between the gain stage and the post amplifier of
the isolator. The filter increases normal mode noise
rejection from 10 to 48 dB (at 59 Hz) when K1 is energized.
Filter selection is through the front panel switch or the
remote programming option.

4.33 Switching Bypass.

4.34 The Switching Bypass board is & printed circuit
jumper board and ocecupies connector J5. The Bypass
board replaces the Switching board when the Ohms and AC
converter options are not used in the DVM. The signals are
routed through the Bypass board in exactly the same manner
as in the Switching board when the de function is selected.
A block diagram of the Signal Conditioning section with
the Bypass board instalied is shown in figure 4.11.

4.35 INTEGRATION,

436 The Mode! 5900 uses an improved version of the
standard dual slope integration method of analog-to-digital
conversion, called delayed dual slope. As in the standard
technique, the input signal is integrated for a set time -
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Figure 4.9 - RMS AC Converter
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ATTENUATOR

+W

+5v B.5,

GAIN STAGE

B.S,
AMPL,

¥
INPUT
X1 AMPL
+IN
—IN
X
.01

-6V B.S,

-V

ISOLATOR

POST AMPL

—?'-) TO A/D
CONVERTER

FILTER

x1
X10

X100

Figure 4.10 - Attenuatorfisolator DC

period to produce a voltage that is directly proportional to
the input signal. At the conclusion of this signal integration
period, the input signal is removed from the integrator and
replaced by a fixed reference voltage whose polarity is
opposite that of the input signal. This causes the integrate
output voltage to discharge at a linear and fixed rate for a
time period that is directly proportional to the voltage
developed during the signal integration period. This
reference integration time period is measured and displayed

in the instrument readout. The transition from signal to
reference integration in the A to D sequence, is accompanied
by switch noise in the form of spikes. Due to this and
normal mode noise which may accompany the input signal,
the standard dual slope technique is subject to noise induced
errors with input signals at or near zero. The delayed dual
slope technique used in the Model 5900 DVM minimizes
this source of measurement error by generating a period of
non-measurement or delay between the two integration
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Figure 4.11 - Signal Flow, Switching Bypass

periods. The circuitry used to perform this task include
both the Digitizer and portions of the Display/Logic section.
In the Digitizer, shown in simplified form in figure 4.12,
this is reflected as an adjustment to the basic shape of the
integrator output signal as shown in figure' 4.13. The
‘delay’ portion of the integration cycle is initiated imme-
diately followirig the signal integrate period and is the result
of two factors, First, an analog level equal to 180 digits
and of a polarity that resists the axis crossing from occurring,
is produced at the integrator output by a network called
the feed forward circuitry. Second, a capacitor in the feed-
back network of the gain stage that follows the integrator
adds to the total delay period. The total effect is a fixed
delay of the axis crossing signal of 200 digits.

4.37 Digitizer,

4.38 The circuitry that performs the A/D conversion is
mounted on the single, printed circuit Digitizer board and
occupies connector J9 on the Main Logic board. The cir-
cuitry includes: an integrator and switching network, a
gain stage, nuil detector, transformer driver, signal and re-
set logic, switch controls and + and — reference supplies.

4.39 INTEGRATOR.

4.40 The Integrator consists of an operational amplifier
with a capacitive feedback path to convert the dc levels
applied to its input to a corresponding ramp voltage at the
integrator output. The use of a dual FET input stage pro-
vides a correspondingly high input impedance and per-
mitting capacitor input coupling during the integration
period and allowing auto-zeroing during reset. The feed
forward circuitry is a voltage divider network that takes a
portion of the reference voltage and applying it to the non-
inverting input of the integrator. This results in an equal
amount of voltage appearing at the integrator output.

412

441 The integrator switches consist of junction FET’s,
controlled by circuitry located on the Digitizer. Referring
to figure 4.12, switch S1 conducts during the signal inte-
gration period, switch 82 or 83 during reference integration
and 54 and S5 during reset. The output of the integrator is
coupled to the following Gain Stage through two FET’s
connected as current generatars. The purpose of these
generators is to prevent loading of the Integrator while
maintaining reasenable coupling to the gain stage input.

442 GAIN STAGE.

443 The gain stage greatly increases the amplitude of the
integrator output especially in the area near zero to provide
a more clearly defined axis crossing signal for the null
detector to respond to. The gain stage also exhibitslow pass
filter characteristics which, as previously discussed, adds to
the total delay of the integration sequence. This reduces
the total noise response of the system and reduces the wide
band response requirements of the null detector. The cir-
cuit consists of a potentiometric amplifier with a pro-
grammed gain control, providing gains of 300 for stage inputs
of up to 13 mV and decreasing to 14 for signals above this
level,

444 NULL DETECTOR.

445 The Null Detector consists of an inverting, open-
loop amplifier with an output swing of 5 volts. The Nuil
Detector converts the amplified analog signal (ramp) from
the integrator to a digital level (logic 12 +5 volts and logic
0 =2 0 volts). This digital signal, called either the null
detector output or axis signal is used on the Digitizer board
for determining the polarity of the reference to be used for
the reference integration and, by way of the transformer
driver and transformer T1, the circuitry of the Display/
Logic section of the main assembly.
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4.46 TRANSFORMER DRIVER.

4.47 This circuit consists of a complementar

follower, capacitor coupled to the isolation transformer T1.

4.48 SIGNAL AND RESET LOGIC.

4.50 DIGITIZER LOGIC.

4.51 The Digitizer Logic receives its timing information
through isolating data transformers T2 and T3. The logic
converts this information into control signals that aperate
the FET switches. The timing of the input data and switch
operation is provided in figure 4.13.

y emitter-

449 This circuitry operates from pulse data obtained

through isolation transformers T2, T3 and originating from

452 Ratio, Standard.

control circuitry of the Display/Logic section. The data is

converted into control signais for operating the i
switches.
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4.53  The standard ratio consists of relay K1 on the inter-

ntegration
: connect board. When nonenergized, this relay routes the
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Figure 4,14 - 4-Wire Ratio Option

outputs of the internal zener reference bridge to the
reference amplifier (both located on the reference amplifier
assembly) and produces a fixed + and — 10 volts; when
energized (Ratio selected) the relay reroutes the signal flow,
replacing the zener input with the EXT REF input and
converting the +10 output amplifier to a noninverting gain
of one amplifier.

454 Ratio Option.

4.55 The four wire ratio circuitry is mounted on a single
printed circuit board and occupies connector J14 on the
Main Logic board. The 4-wire ratio option eliminates ground
loop errors in ratio measurements by permitting the
reference input common lead to float in reference to the
signal input common. The circuitry, shown in figure 4.14,
consists of two gain-of-one isolation amplifiers driving a
differential potentiometric amplifier. Field installation of
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the ratio board requires removal of jumpers W1 and W2 on
the Main Logic board,

456 Display Board.

4,57 The Display board is a single printed circuit board
and occupies connectors J1 and J2 on the Main Logic
board. The display board is located directly behind and
patallel to the front panel of the instrument; the function
and range control knobs on the front panel are connected
by shafts to the rotary swiiches on the display board. A
mechanical interlock attached between the two shafts pre-
vents the manual selection of incorrect function/range
combinations. The display board contains the function,
the manual and autorange, and the annunciator circuitry.
The circuit is shown in simplified block form in figure 4.15
and described below.

4.58 FUNCTION AND RANGE SWITCHES.

459 These generate a negative true output and operate
only in local control (programming not selected). The
function switch has three positions generating outputs
(from left to right) of AC, DC, and §£2 The range switch
has nine positions and generates the outputs shown in
table 4.2.

4.60 DATA ENCODE.

4.61 The output of the range switch is converted to
positive true 1248 BCD logic by this circuitry. The BCD

RANGE DATA
(PROGRAMMER))>—

AUTORANGE RANGE
(PROGRAMMER)>—»| RANGE = DATA
DATA UP/DOWN
ENCODE COUNTER
RANGE IMPOSSIBLE RANGE
swiTCH TABLE > cooE DATA Touie =0
(FP.) 4.2 < LOGIC DECODE TABLE 4.4 LOGIC &
UP DN 2 ] inTERCON.
L r . BOARD
AUTO-
RANGE {
AUTORANGE LoGIC
DATA —————————— %1 TABLE ANNUNCIATOR ANNUNCIATOR
(FAOM LOGIC P LOGIC
INTERCON.! TABLE_ 4.6, 6
FUNCTION
SWITCH
(F.F.)

Figure 4.15 - Display Board
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Table 4.2 - Range Switch Code

DATA ENCODE
RANGE SWITCH OUTPUT BINARY
SWITCH OUTPUT WEIGHT
AlBlc|D
iR Rz F|T|F|F 2
A A3 TlT|FI|EF 3
1 Ra FIF|T|F 4
10 ‘RB TYF|T|F 5
100 W6 FJ]T| T]|F 8
1000 R7 T|T|T|F 7
AUTO - elelele 0
10M Rs F|F|F | T 8
100M ‘ CTS T|lElEe|T 9

output is the same as produced by the programmer for
remote range selection and is shown in table 4.2. The four
BCD output lines from the data encode are applied to the
up/down counter.

4.62 UP/DOWN COUNTER.

4,63 The up/down counter is a decade counter capable of
counting up from 0 to 9 and overflowing to 0, counting
down from 9 to 0 and overflowing to 9, being preset to the
BCD input, and being cleared to zero. In manual range the
up/down counter is held in the preset mode and the output
of the counter always equals the BCD code from the data
encode circuitry. In autorange the BCD input from the
range data encode is inhibited and the output of the counter
is controlled by the autorange logic,

4.64 AUTORANGE LOGIC.

4.65 The autorange logic generates the control pulses.

for advancing the counter up or down. Data are received
from the function switch and from the range data decode
cirguit, a BCD to {0-line converter. If no range change is
required the circuitry generates no control signals and the
counter is not advanced. An up range signal is generated
during the Program D period if an up range 160% signal is
true and the up range inhibit signal is not false (see
table 4,3). One up range signal is generated per measure-
ment cycle. A down range signal is generated during the
Program D period if the down range 15% signal is true and
the down range inhibit signal is not false (see table 4.3).
One down range signal of this type is generated for each
measurement cycle, In the event that the counter is in a
forbidden range (not available for the function selected),
during the clear period, the counter is made to down range
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Table 4.3 - Autorange Logic

INHIBIT

FORBIDDEN
UpP DOWN RANGE
RANGE ARANGE

DATA

d
(e
m
m

IR E
-mn

£
m

2l 3
il

D
©
-
1|

at the clock rate until the counter is in an available range.
The autorange circuitry then operates normally to select
the most appropriate range. The forbidden ranges are
indicated in table 4.3. If the counter output produces an
‘impossible code’ (as could happen when the instrument is
turned on and autorange is selected), the impossible code
logic resets the counter to zero; the autorange circuiiry then
selects the appropriate range,

Table 4.4 - Relay Logic Coding

-FUNCTION
RANGE a bc Ac
A 1 R 1 100} A 1
+ + + * S+ o+
1 (10011 | 100 [too0! 1 | 100
108
A
1
10
100
1000
10M
100M

ENERGIZED
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Table 4.5 - Annunciator Logic

. ANNUNCIATOR
INPU~
PGM |FILTER]RATIO| DC AC 1] K MEG NO + -
SYSTEM CONTROL F
FILTER F
RATIO E
ot F F F
AT F
— ¢ ©
7] F F F @
W1 {JUMPER IN N IN N g
<
W2 (JUMPER) IN F
— "
2 F v
A8 T F
R9 T F
+ POLARITY T
—~ POLARITY T
]
4.66 RELAY LOGIC. Table 4.6 - “NO™ Annunciator Logic
467 The relay logic is generated by data from the range INPUT NO
data decode and the function switch and is used via optically UP RANGE
coupled isolators on the Main Logic board to control the 160% T
attenuator range relays. The codes as shown in table 4.4
L CLEAR T{T|T|TIT]T
indicate the attenuator relay closure,
RO F
468 ANNUNCIATOR LOGIC, —
R1 F

4.69 The annunciator logic controls the selection of the
annunciator lamps as shown in tables 4.5 and 4.6

3
N
mn

&l
%]
mn

4.70 MAIN LOGIC AND CONTROLCIRCUITRY. R7

~d
T

e
m

471 This circuitry, shown in the block diagram of fig-
ure 4.16, is located on the Main Logic board and consists of ¥ Tl F
the control and display logic. In general this circuitry
controls all instrument operation including the integration
cycle, ‘times’ the output of the digitizer, and converts this PROGRAM T
information into data compatible with the Display board.

AC F F

S5YSTEM '
. CONTROL
4.72 Control Logic,
W1 JUMPER OuUT|
473 'This circuitry controls the operation of the instru- W2 JUMPER 0u

ment and consists of the program logic, program counter,
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Figure 4.16 - Main Logic & Control Block Diagram

program clock, read rate generator, master clock, clear
logic, and counter logic. The instrument operates on a five
step program cycle produced by the program circuitry.
This consists of a five stage shift register (or program
counter), a program clock, and control logic. The five out-
puts of the program counter correspond to the five program
states (PGM A, PGM B, PGM C, PGM D, and PGM E).
Only one output of the counter is true at any time during
the measurement cycle of the instrument and all of the

4-18

outputs are false when the instrument is in clear. The
program counter is advanced by a gated square wave from
the program clock. The program clock output is driven by
and equal to the master clock frequency divided by 10 or
600 kHz and is synchronized with the counter at the start
of each measurement cycle. The correlation between the
master and program clocks causes a 10 count lag between
the program counters advancing during the signalintegration
period and the counter.



4.74 Program Cycle.

4.75  Preceding the start of the measurement cycle, the
instrument is.-in a clear state with the counter set to
100000 and the logic in the reset state. Upon receipt of a
read command, whether from the read rate generator or by
an external command, the clear signal is removed and the
countet begins counting. After ten clock counts (100010)
the program counter advances to PGM A, Program A, via
the pulse transformer T3, initiates the signal integrate
period of the integration cycle on the digitizer board. Pro-
gram A is terminated after the counter is advanced 100,000
counts. The period is a precise 16-2/3 millisecond and the
counter now reads 000010 (the counter overflows to zero
at 199,999). At the completion of Program A, Program B
is initiated, lasting for 200 clock cycles. This period
corresponds to and provides the required digital delay for
the analog delay period between the signal and reference
integrate periods of the digitizer as described in para-
graph 4.36. At the completion of the 200 count delay
(PGM B), the 1’s, 10°s, and 100’s decades of the counter are
reset, causing the counter 1o read 000000. At the same time
the program counter is advanced to Program C, which in
turn enables the axis crossing detector. The program counter
remains in this state until (1) an axis crossing signal is
received, indicating the reference integration period of the
digitizer is completed or (2} the counter reaches 160,000,
indicating an overload condition. One of these two inputs
causes the axis flip-flop output to go true, inhibiting the
clock gate and stopping the counter. The program counter
is advanced to Program D and the A (delta) delay is initiated.
The delta delay lasts for about 1 millisecond and prevents
the ready line from going through until after the program
counter has completed its cycle. Program D lasts for one
program clock cycle and strobes all but the 100K latches.
The program counter then advances to Program E which
also lasts for one program clock cycle and strobes the 100K
latch. At the end of Program E, the Program A-E line goes
false, resetting the read rate oscillator, starting the € (epsilon)
delay which lasts for 5 milliseconds and generates the veset
signal for the digitizer, and generates the clear signal which
sets the counter to 100,000 and resets the logic. At the
end of the delta delay, the ready line goes true generating
the DATA READY output signal and enables the program
logic to receive a new read command. At the completion
of the epsilon delay, the SYSTEM READY signal is
generated and indicates that the instrument is able to
accept an external read command. This returns the circuitry
to the state at the start of the program cycle.

4,76 Display Logic.

4,77  This circuitry consists of the counter, latches, BCD-
to-7 line converters, display strobe, clear logic, decimal
logic, and the counter control logic. The counter consists

980453

of five series connected decade counters and a J-K flip-flop,
and is capable of counting from 000000 to 199999 and then
overflowing to 000000. The counter is driven by the 6 MHz
master clock by way of the clock gate and the counter
logic, The clock gate permits the counter to advance only
during the measurement cycle. The counter logic circuitry
routes the clock signal for normal or superfast operation.
The clear logic operates in conjunction with the clear flip-
flop and the counter logic to clear all or portions of the
counter depending on normal or superfast operation for
different parts of the measurement cycle. The latches store
the information from the counters from the last measure-
ment cycle in the form of BCD data. The units through
10K latches are strobed (the information at the input of the
latch is transferred to the latch output 1 at Program D; the
100K latch is strobed at Program E. The data from the
latches are converted to be compatible with the seven
segment LED displays by the BCD-to-7 line converter. The
converters are also used in conjunction with the decimal
logic to provide leading zero blanking. The LEDs on the
readout board are controlled by the BCD-to-7 line converters
and powered by the driver decoder strobing circuit. This
consists of a one-shot driven by a 120 Hz signal. The strobe
permits the LED’s to operate at their greatest efficiency
while maintaining low overall power consumgption,

4,78 Superfast.

479  This is a high speed operating mode in which the
instrument is effectively converted to a four decade instru-
ment. The actual selection of this mode and timing
considerations are covered under paragraphs 2.68and 2.105.
Basically the superfast mode is achieved by bypassing the
least significant decade (1°s) with the counter logic. At the
start of a superfast measurement cycle, the I’s decade is in
the clear mode and the 6 MHz clock is applied directly to
the input of the 10’s decade. The signal integration time of
the digitizer is reduced from 16-2/3 milliscconds to 1.6-2{3
milliseconds. The 200 digit time period must remain the
same as in the standard measurement operation so the
instrument is converted back to standard operation during
the 200 count delay. At its completion the operation
reverts back to superfast and the reference integration
period is measured at the same rate the signal integration
period was generated.

4.80 Power Supplies,

481 There are two separate power supplies used in the
Model 5900, one provides the voltage levels required for
operating the analog portions of the instrument and the
other provides the voltage levels for the digital/display, data
output, and programming. The two supplies use a common
transformer core and primary winding but the supplies
themselves are completely isolated to maintain the common
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Figure 4.17 - Program Block Diagram

mode rejection characteristics of the instrument. The analog 4.82 Program.

supply provide outputs of +25 volts, +20 volts, and —40

volts, all referenced to analog common (mecca). The digital 483 The program board is an option provided to allow
supply provides outputs of +5 volts, +5 volts unregulated, external remote operation of the instrument. The circuitry
and +150 volts, all referenced to digital common. is mounted on a single printed circuit board. The board is
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located above and parallel to the Main Logic board and
mounted to the Main Logic board on standoffs. Electrical
connection between the Main Logic board and the Program
board is by way of two cables (J3-J3A and J4-14A). A
portion of one end of the Program board extends through
the rear panel of the instrument, through an opening pro-
vided for that purpose. This portion of the board forms an
edge connector and is designated P202 PROGRAM INPUT.

4.84  The circuitry, shown simplified in figure 4.17, con-
sists of the program logic, data gate, and the command/
timeout circuitry. The program logic converts the control
line data generated at P202 to correspond to the instrument
control lines. The data gate passes or rejects the converted
data; the gate is enabled when the program switch is
operated and system control is selected on P202. A series
of inputs with their outputs are shown in table 4.7, The
timeout circuitry generates the necessary timeouts for
delayed remote programming. The timeout periods are
covered under paragraph 2.99,

Table 4.7 - Program Logic Conversion
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Table 5.1 - Required Calibration Equipment

Minimum Use Suggested
Function | Qty Item Specifications Equipment
nC
{1) | Saturated Standard Cell Bank 1 ppm, certified EPPLEY 106
(6 cells)
{2) | DC Voltage Sources 0.1 ppm resolution FLUKE 332B
(1) | Voltage Divider Adjustable 0.1 ppm linearity FLUKE 720A
(1) | 10:1 Voltage Divider, Fixed 1 ppm, Fabricated*
Output Z €10 Kohms
(1) | 100:1 Voltage Divider, Fixed 1 ppm, Fabricated*
Output Z <10 Kohms
(2) | Null Detector/ptVoltmeters 1 MV sensitivity FLUKE 845AR
AC _
(1) | Thermal Transfer Standard 35 ppm @ 400 Hz, HOLT 6A
_ 50 ppm @ 40 kHz
(1) | Thermal Voltage Converter 50 ppm @ 100 kHz HOLT 11
(1) | AC Voltage Source 1 ppm resolution HP745A/746A
(1) | Pulse Generator* 10 volts variable, 5082 output | TEKTRONIX 2101
£
(8) | Resistance Standards
1082 10 ppm ESI SR1 with corrections
100£2 10 ppm ESI SR1 with corrections
1 K82 10 ppm ESI SR1 with corrections
10KQ 10 ppm ESI SR1 with corrections
100K 10 ppm ESI SR1 with corrections
1 M2 10 ppm Fabricated*®
10 M2 50 ppm ESI SR1 with corrections
100 MQ 80 ppm Fabricated*
oOTHER | (1) | Momentary Switch, SPST - -
1) Phillfps head screwdriver #1 - -
(1) | Insulated Adjustment tool — JFD5284
(1) | 10 Kohm 1/4 Watt 5% 5% -
Carbon Resistor
(1) | 1t Megohm 1/4 Watt 5% 5% -
Carbon Resistor
*See Text

Sa




SECTION 5

CALIBRATION

5.1 SCOPE.

52 This section describes the calibration of the Keithley
Model 5900 DMM and the following options:

Model 52 Ohms/DC Converter
Modet 32 AC/DC Converter, RMS
Model 33 AC/DC Converter, Averaging

Model 62 4-Wite Ratio

5.3 GENERAL.

54 The Keithley Model 5900 undergoes rigorous testing
and is precisely calibrated under closely controlled condi-
tions, prior to leaving the plant. The procedure provided in
this section is designed to recalibrate the Mode! 5900 and to
keep the instrument operating within specifications for
indefinite periods of time. H the instrument is equipped
with the rear panel selectable input option, set the FRONT/
REAR switch to the appropriate position for each of the
checks in this section calling for the application of input
signals to the instrument.

5.5 Required Equipment.

56 A list of the equipment required for calibration is
provided in table 5.1, The specific types of equipment in
the Suggested Equipment column are acceptable for cali-
bration and provided as a guide in selecting suitable equip-
ment; instruments having operating characteristics equal to
or better than those indicated may be substituted.

5.7 Fabricated Calibration Equipment.

58  Two fixed voltage dividers, 10:1 and 100:1, are re-
quired for dc range calibration, The dividers provide the
required accuracy and low output impedance not normally
available on commercial equipment. The specifications of
the dividers are indicated in table 5.2.

5.9  Two standard resistors are called out for ohms
calibration, for which no commercially available standard
resistors having the required accuracy are presently avail-
able. These can be fabricated by mounting precision
resistors in a standard minibox on S-way binding posts.

Table 5.2 - Fixed Voltage Dividers

Range | Output Accuracy
Ratio |Used on { Impedance
10:1 |1V <10K& | The absolute accuracy of each
100V divider must be known to |
ppm with the operating volt-
100:1 00V age applied (i.c., the voltage
coefficient must also be
1000V known)

Suitable types of resistors for the two ranges are listed
below.

1 Megohm 2 ppm TC wirewound of known value

100 Mepohm 25 ppm TC metal fitm of known value
5.10 DC Voltage Sources.

511 To produce volage levels of necessary accuracy,
special techniques are required. Suitable methods of
generating these voltages are shown in figures 5.1 and 5.2,

5.12 10 VOLT SOURCE

513 Aprecise and traceable source of 10 voltsis required,
not only for calibrating the 10 volt range, but also as a
reference for generating highly accurate .1, 1, 100, and 1000
volt levels. The 10 volt source used must satisfy the
following requirements.

a. It must be traceable to the National Bureau of
Standards;

b. It must have a total accuracy of 1.1 ppm;
¢. It must have a low output impedance.

A source filling these requirements is shown in figure 5.1.
This circuit consists of a null detector, 7-decade voltage
divider, a dc voltage supply, and a bank of saturated
standard cells. Two advantages of this particular hookup
are that; (a) there is minimal loading of the standard cells
and (b) stability, not accuracy, is the primary requirement
of the dc voltage supply.

5.14  The output of this circuit is set to a precise 10 volts
by setting the voltage divider to the value of the standard
cells. The dc voltage source is then adjusted to produce a
null on the null detector. The accuracy of the 10 valt
source is within 1.1 ppm.
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Figure 5.1 - 10 Volt Source
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Figure 5.2 - Generating Accurate DC Levels
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Table 5.3 - DC Source Accusacies

24 hr.

10 Volt Fixed Total DMM Times
Range Source Divider Accuracy Accuracy Better
10 1.1 ppm - 1.1 ppm 10 ppm 9
1 1.1 ppm I ppm 2.1 ppm 10 ppm . 4.8
B 1.1 ppm 1 ppm 2.1 ppm 20 ppm 48
100 1.1 ppm I ppm 2.12 ppm 10 ppm 4.7
1000 1.1 ppm 1 ppm 2.12 ppm 10 ppm 4.7

5.15 OTHER SOURCES.

5.16  The remainder of the d¢ sources can be generated by
the circuits shown in figure 5.2. Each of these hookups use
a calibrated 10 volt source having the characteristics of the
one previously described.

517 ACCURACY,DC.

5.18  The gsceuracy of the dc voltage sourges is obtained -

by adding the various sources of error in each hookup;

errors in this discussion are defined in parts per million
{ppm). For the 10 volt source, the error is the sum of the
standard cell bank (certified at 1 ppm) and the voltage
divider (0.1 ppm}, giving a constant 1.1 ppm. In table 5.3
is shown the errors of each voltage source, the total accuracy
of each hookup, the accuracy of the Mode) 5900 DMM, and
the degree to which the sources exceed the required
accuracy of the DMM (4 to 10 times better is the suggested
accuracy ratio per MIL-M-38793).

DC. With DMM used 1o monitor DC output, dc source is
adjusted to desired voltage. Transfer standard is then used
per manufacturer instructions.

DC SOURCE TRANSFER STANDARD
+ O
5500 AC INPUT
+ O—
o — O
FUNCTION)
AC SOURCE TRANSFER STANDARD
O
O DC INPUT
0 O
ﬁACINPUT
§900 //J)
O-—‘——/
iAC 0O
FUNCTION}

AC. The ac source is adjusted to produce a null on transfer
standard. The ac source output is now calibrated and can
be used as a precision source for the recalibration of the
5900 AC Converter,

NOTE: Because of the low input impedance of the transfer
standard, the DMM input leads must be connected as close
to the transfer standard input terminals as possible.

Figure 5.3 - AC Source

5-3




980453

Table 5.4 - AC Source Accuracies

INPUT ACCURACY
AC Source Thermal Transfer Total Model 33 Model 32
Volts Freq Standard Source AC Source (Spec) (Spec)
1,10,and 400 Hz 1 45 200 ppm
m m
100 Volts 500 Hz PP PP 600 ppm
50kHz 1800 ppm
50 ppm 10 ppm 60 ppm
100 kHz 400 ppm
500 Voits 400 ppm
0 40 kHz 50 ppm 60 ppm PP
900 ppm
1000 Volts ‘ 200 ppm
400 Hz 52 ppm 62 ppm
| 600 ppm

5.19 AC Voltage Sources.

5.20 The generation of accurate ac signals for calibrating
the ac converter ranges, requires the use of a thermal
transfer standard and a precise dc standard as well as a stable
ac source. Sufficient accuracy can be oblained by using a
de source and the Model 5900 being calibrated (immediately
after the dc calibration has been completed). The circuitry
connections are shown in figure 5.3. Information on the use
of the transfer standard can be obtained from the operators
manual accompanying the standard. The 5900 is used to
set the de source to the desired voltage; the thermal transfer
standard is then used to calibrate the output of the ac
source. The calibrated ac source is used to calibrate the
5900 ac converter. This procedure is repeated for each
range.

5.21 ACCURACY, AC.

5,22  The accuracy of the ac source is equal to the sum of
the transfer standard accuracy and the accuracy of the dec
source. The accuracy of the setup for each range and fre-
quency used in the calibration procedures as well as the
specified accuracy of the converters is provided in table 5.4.

5.23 PRELIMINARY PROCEDURE.

5.24 Warmup.

5.25  Apply power to the instrument and allow two (2)
hours of warmup time before calibrating with instrument
covers in place.

5.26 Familiarization.

5,27 Prior to starting the procedure, read all of the steps
and verify that all of the necessary equipment, tools, and

5-4

miscellaneous hookup cables required for the calibration
procedure are readily available. Verify that all of the equip-
ment used in the calibration is warmed up for the period
prescribed by the manufacturer to reach full accuracy.

5.28 Calibration Points.

5.29  The location of the calibration points (except ac)
used in the calibration procedure are shown in figure 5.4.
The ac calibration points are shown in figure 5.8. Access to
the calibration points is pained by removal of the top
cover; the cover is secured to the DMM by captive screws
located in each of the four comerss of the cover. Directly
beneath the cover is located a metal shield with access holes
to calibration points (except ac). The shield is part of the
instrument interna! guard system and helps to reduce noise.
For reference, an abbreviated form of the basic calibration
procedure is silkscreened to the top of the shield. The
shield is to be left in place unless specific instructions are
given for removal.

65.30 Environmental Considerations.

5.31 The ambient temperature of the calibration environ-
ment shall be held to 239C + 19C,

NOTE

In instruments equipped with the optional 4-wire
ratio option it is necessary to remove the 4-wire ratio
circuit board and connect jumpers W2 and W3 on the
interconnection board, The shicld is removed for
access to the circuit board and then replaced prior to
calibration of the instrument,

5,32 RECALIBRATION PROCEDURE.

5.33 The procedure is designed to produce the highest
accuracy in the least number of steps while minimizing
interaction between adjustments. To ensure accuracy, do
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not deviate from the order of adjustments as given in the
procedure.

WARNING
Removal of covers exposes potentially lethal voltages.
Avoid contact with internal electrical connections
while unit is connected to AC Power source.

5.34 Isolator Zero.

a. Select DC function and .1 volt range. Short the *
input  terminals; connect microvoltmeter to
ANALOG OUTPUT terminals. Set DC OFFSET
(front panel) to the center of its mechanical span.

b. Adjust R14 (.1V Zero) on Isolator for a micro-
voltmeter reading of less than 100 microvolts.

¢. Replace the jumper across the + INPUT terminals
with a 1 Megohm resistor. Adjust R3 (100V ZERO)
for a reading of less than 1 millivolt.

d. Replace the resistor with a jumper. Select 10V
range. Adjust R7 (10V Zero) for a reading on the
microvoltmeter of less than 20 microvolts,

e. Repeat the above steps until all ranges are zeroed
within the indicated tolerance.

5.35 DC Voltage Zero and Gain.

a. Select DC function and 10V range. Apply an input
of +00.0010V. Observe readout and reverse polarity
of input (-00.0010V). Adjust R27 (+10 DIGIT
BAL) for same readout for “+” or “—" inputs. Ad-
just R40 (+10 DIGIT SPAN) for + 10 digits.

b.  Apply inputs listed in following tables to the front
panel input terminals and the rear panel ratio input
terminals, Select mode as listed for each step and
adjust indicated control for a readout of +10.0000.

¢. Repeat the above steps as required until all steps
are calibrated.

d, Verify that the voltage at the ANALOG OUTPUT
terminals (on rear panel) is the same as the voltage
on the input terminals at various input levels (+10V,
+1V, etc.).

5.36 DC RANGE CALIBRATION.,

5.37 Apply inputs listed in the following table. Select
DC function and range as listed for each step, Adjust the
indicated control for a readout equal to the input voltage.

Input Range Adjust
+.100000V A RI8 (.1V)
—.100000V 1 Ri18 (.1V)
+1.00000V 1 R5(1V)
—1.00000V 1 RS (1V)
+100.000 100 R11(100V)
—-100.000 100 Verify
+1000.00 1000 R13 (1000V)
—1000.00 1000 Verify

Ratio Select Adjust
F/P Input Input Mode (on Digitizer)

—1.00000V | +1.00000V | Ratio j R5 (—RATIO LIN)

+1.00000V | +1.00000V | Ratio | R64 (+RATIO LIN)

—

5.38 OHMS CALIBRATION (Figure 5.4}.
5.39 Ohms Zero.

a. Select S2ME2 function and the 10 Megohm range.
Short the + INPUT and + CURRENT terminals
together. Adjust R56 (§2 ZERO) for zero readout.

b. Remove short from INPUT and CURRENT ter-
minals. Connect a 10 Megohm standard resistor
across the + INPUT terminals. Do not connect the
+ CURRENT lead (figure 5.5).

-10.0000V | +10.0000V | Ratic | R2(—10V RATIO)

—10.0000V DC R4 (—-10V)

L+10.0000V DC R57 (+10V)

5-6

+ INPUT

10 MEGOHMS

— INPUT
-1

Figure 5.5 - Ohms Input Connection



V80453

. Adjust RY S : 7e10. 5
c.  Adjust R9 (£2 BIAS) for a readout of zero Standard
Resistar Range Adjust
F _
a. Connect standard resistors 10 the input in the order 100 1K R36 (.iK)
listed in the following table. Select range as listed
for cach step and adjust the indicated control for a 10 10 No adjustment;
readout equal to the standard resistor value. Con- verify accuracy
nect as shown in figure 5.6.
+1 O
+ INPUT 02
RsTANDARD
_INPUT 5.4 AC CALIBRATION {Model 33).
-1
6.42 AC Converter Zero {Figure 5.8)}.
Figure 5.6 - Connections for Ohms Range Adiust ] a. Remove Scaling Amp, insert Scaling Amp Bypass
8 f § Range Adjustment card (Keithley P/N S900-410617) in its place, and
install AC Converter on extender. Select AC
function, any range, and leave input open,
Standard
Resistor Range Adjust b. Connect the microvoitmeter with a 10 kilohm
resistor in series with the positive lead to TP3, with
100M 100M RS51 (100M) negative side to TP6 (common). Adjust R35 for a
microvoltmeter reading of less than 10 pvolts,
10M 10M R47 (10M)
¢. Connect the + microvoltmeter lead alternately
IM 1000K R45 (1000K) between TPS and TPI, Adjust RS so that the
voltages at TPS and TP are equal (balanced) within
100K 100K R43 (100K} approximately + 10 pvolts (opposite polarities). The
voltage at each of the two test points must be less
10K 10K RS (10K) than 120 wvolts.
b.  Connect input with 4-wire configuration (figure 5.7) 5.43 Frequency Response.
and complete the adjustments of the low ranges.
a.  Depress FILTER switch. Apply 1 volt at 400 Hz

+1 0—-_.——___..
+ INPUT O—-—-———-H
§ b.
= INPUT 00— — |
S 10—

Figure 5.7 - 4-Wire Connections

and record readout. Appiy 1 volt at 100 kHz and
adjust C13 for same readout (+10 digits) as ob-
tained with 400 Hz.

Remove cxtender from AC Converter, remove
Scaling Amp Bypass card. Install AC Converter and
Scaling Amp into instrument.

Apply the inputs listed in the following table and

adjust the indicated control on Scaling Amp for a
readout equal to the input.

3-7
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Figure 5.8 - AC Adjustment Locations




Eip Freq. Adjust
01000 400 Hz AC OFFSET (front panel)
1.00000 400 Hz RIT(IVLF)
10.0000 400 Hz R {10VLF))
10Q.000 400 Hz R7(100V LF)
1000.00 400 Hz R3 (1000V L.F.)
_ _ C1 (1000V H.F.)
set to center of span
500.00 40 kHz C20 (INPUT H.F)
1.00000 100 kHz C19(1VH.F)
10.0C00 100 kHz CIC(10V H.F)
100.000 100 kHz C8 (100V H.F)

080453

Connect + microvoltmeter lead to TP3. Adjust R31
for 0 + 30 mV. Remove + microvoltmeter lead
from TP3.

Connect + microvoltmeter lead to TP4. Adjust R41
counterclockwise until the voltage at TP4 reads
0 + 5 uV., Remove microvoltmeter leads and re-
move jumper across DVM input.

Apply —1.00000V DC and note DVM display.

Reverse polarity of input to +1.00000V DC and
adjust R28 to obtain approximately the same DVM
display as obtained in stepg. Repeatstepsgand h
until the two readings are within .01% of each
other., Remove DC supply from DVM input.

Apply +0.10000 to DVM input and note DVM
display.

Reverse polarity of input to —0.10000 and verify
DVM display is within +5 digits of the reading
obtained in stepi. If not, use R3| to balance the
readings.

5.44 RMS AC CALIBRATION {Maodel 32).

NOTE

voltmeter.

Use 10 K& resistor in series with + lead of micro-

Set DVM power switch to off. Extract converter.
Set S1 and S2 to DC (away from center of board),
replace converter and set power switch to on. Se-
lect AC and 1 volt range on DVM front panel.
Allow 10 minutes for temperature to stabilize.

Connect jumper across DVM input terminals, Con-
nect the microvoltmeter to TP1 (+) and TP5 (-).
Adjust R17 for a microvoltmeter reading of 0 +
30 V. Remove + microvoltmeter lead from TP1.
Turn R41 fully clockwise.

Connect microvoltmeter + lead to TP4. Adjust R42
for a microvoltmeter reading of +20 uV + 10 pV.

Connect + microvoltmeter lead to TP2. Adjust R33
for a microvoltmeter reading of 0 + 30 uV. Re-
move microvoltmeter + tead from TP2.

NOTE

R54 is an FSV adjustment and is reset only if major
repairs have been performed on the converter. In this
event, perform the following adjustment:

Apply a calibrated 1.00000V RMS puise train witha
crest factor of 7 and a period of 1 millisecond (1 kHz
repetition rate). Adjust R54 for a readout of 1.00000.
Remove the pulse generator from the DVM input and
continue with the calibration procedure starting at
step k.

Set power switch on DVM to off, extract converter,
set 81 and 82 to AC (toward center of board). Re-
place converter in DVM. Reapply power and allow
10 minutes for temperature to stabilize. Select
FILTER.

Connect the AC source to the DVM input terminals.
Apply the inputs listed in the following table and
adjust the indicated control for the proper readout.
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INPUT
AC
Range | Voltage Freq Adjust | Readout
v 1.0000 | 500 Hz RS8 1.00000
1V 1000 | 500Hz |a.c.offset| 0.10000

Repeat steps for R58 and a.c. offset until no
adjustment is required.

1060V | 10000 | 500 Hz R3 1000.00
1000V | 500.00 | 40kHz"| C11* | 500.000
13% 1.0000 50kHz | C9* 1.00000
10V 10.000 | SQOHz R7 10.0000
10V 10.000 50kHz | C7* 10.0000
100V 100.00 | 500 Hz R5 100.000
100V 100.00 50kHz | C4+* 100,000

*{Ise an insulated screwdriver when adjusting the
capacitors. High voltage present on Cl1.

' 5,45 4WIRE RATIO CALIBRATION.

f.  Remove jumper from high side of reference input
to common. Connect the jumper between low
reference input and common. Adjust R® for a
readout of —10.0000, Remove jumper and verify
that the readout does not change by more than one
digit.

g.  Apply +1.0V to both signal and reference inputs.
Verify a readout of +10.0000.

000

NOTE

DC calibration of the instrument must be completed
before calibrating 4-wire ratio. The DC calibration
must be performed with the 4-Wire Ratio board re-
moved and jumpers installed across W2 and W3 on the
interconnection board.

a. Install 4-Wire Ratio board; remove jumpers across
W2 and W3, Select RATIO, 10V RANGE, and DC
function.

b. Connect —1.0V to front panel INPUT terminals;
connect +1.0V to REF INPUT terminals on rear
panel, Connect a jumper from high side of reference
input to ANALOG COMMON (on rear panel).

c. Adjust R12 on 4-Wire Ratio board for a readout
of —10.0000 (figure 5.9).

d. Increase voltage at INPUT terminals to —10.0 volts;
increase REF INPUT to +10.0 volts. Adjust R10 for
a readout of —10.0000.

e. Repeat steps b through c until both are achieved
without further adjustment.

3-10

Figure 5.9 - 4-Wire Ratio Adjustment Locations

5.46 TROUBLESHOOTING

5.47 This procedure is provided to aid in locating the
cause of an instrument malfunction. The procedure consists
of a systematic basic instrument operation check, a table
of symptoms and probable causes, and a brief description
of major areas of the instrument circuitry from a trouble-
shooting standpoint. To eliminate as much as possible
redundant material, frequent reference is made to informa-
tion located in other sections of the manual.

5.48 Troubleshooting Equipment

5.49  The equipment listed in table 5.1 can be used for
the procedure with the addition of an oscilloscope such as
the Tektronix type 453. Access to the main circuitry is
gained by removal of the top cover and shield.

5.60 Power Supply Check

WARNING

Removal of covers exposes potentially lethal voltages.
Avoid contact with internal electrical connections
while unit is connected to AC Power source.

5.51 Before proceeding with the analog and digital cir-
cuitry, check that all the supply voltages are present. If a
discrepancy is found, proceed to table 5.5.



Table 5.5 - Power Supply Check

Low or Zeto output of Supply:

1. Set power switch to OFF.

2. Remove all plug in boards to eliminate possible
source of shorts,

3. Apply power and recheck supply output.
a. 1f normal, check plug in boards
b. If low, check components on main board

for excessive heat dissipation,

No output of any Supply:

1. Disconnect power cable from line voltage and
back of instrument.

2. With power switch on, check for continuity
(Low DC resistance) between HI (pin 2) and
LO (pin 1) of J203 (typically, 110 volt range is
1282, 220 volt range is 35§2). An open indicates
a failure of F201, 8201, §202, or T1.

552 Operational Check

5.53 The check consists of narrowing down the problem
to a specific area or circuit. This is done by checking out
the basic instrument functions in a prescribed sequence and
referring to the troubleshooting guide when the instrument
fails to perform as indicated.

5.54 Preliminary Instrument Setup

a. Select DC function, 1 Range, Filter OUT, Ratio
Out, Data Output Out, Remote Control Out, and
Rate Control fully clockwise.

b. Verify the line voltage selector on the DMM rear
panel is positioned for the available line voltage
and connect power cable.

¢. Perform the checks indjcated in Table 5.6 if the
instrument fails to provide the indicated output,
refer to table 5.7 for assistance.

585 Circuit If)escriptions

5.56 The remaining paragraphs describe the operation
of the instrument circuitry from the standpoint of specific
operating characteristics. These are to be used in trouble-
shooting to verify proper operation. The majority of the
circuitry operates in a linear flow; that is, a signal is genera-
ted at one point and processed, encoded, decoded, or con-
verted through various other circuits. If the output of cne
of the circuits is incorrect, the circuit is bad.

980453

Table 5.6 - Operational Check

Step Input Annunciator| Display *
1. {a. Connect jumper +or — 0.00000
across + and —
input
b. Set power switch on
2. |a. Remove jumper + 1.00000
from input
b. Apply +1 volt to
input (DC source)
3. [Reverse Polarity of ~ 1.00000
input source
4. [Select 100 mV range NO 160000
on DMM
5. |Reduce input to -0.1 | — 100.000
voit (DC source)
6. |Select 10 volt range on| — 00.1000
DMM
7. |Select 100 volt range | — 000.100
on DMM
8. |Select 1000 volt range | — 0000.10
on DMM
9. |Increase input voltage | — 0200.00
to —200 volts
10. |Reduce DC Source and remove source from
input '
*May require adjustment of front panel offset

5.57 MEASUREMENT LOGIC, These circuits are covered
in paragraphs 5.58 through 5.63 and include the control
and display logic. Symptoms of a failure in this area is the
Display does not change with a change of input signal
(see block diagram in figure 4.16 and schematic - figure 6.3)

558 CLOCK OSCILLATOR. The clock oscillator runs
continuously at 6 MHz, If there is nosignal, repair the clock.
(5§ MHz for 50 Hz operation}). QI, U38C, Y1, UI3A

5.5 DECADE COUNTERS. These IC’s{U14-U18, U33A)
are the decade counters and are driven by the 6 MHz clock
and run only during measurement cycle. If they do not run,
replace them.

560 LATCHES. These I1C’s (U7-U11, U38BB) store the
information appearing at the input line (2, 6, 7, 3) upon
receipt of a transfer pulse (PGMD) the stored date

5-11
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Table 5.7 - Troubleshooting Guide

Symptom Diagnosis Probable Cause Reference
Display Blank Power Supply Para. 5.50
Left 3 digits blank Leading Zero Blanking Para. 5.61
Decimal point wrong position Range Logic Annunciator Logic Para. 5.66
Display does not change with Instrument locked up Clock Para. 5.58
a change in input signal Decade Counters Para, 5.59
Measurement Logic Para. 5.57
Control Logic Para. 5.63
Digitizer Logic Para. 5.64
Isolator Para. 5.65
Display numbers incorrectly formed BCD to 7-Line Converters Para. 5.61
Manual range selection incorrect Range Logic Manual Range Encoding zasrz; 4.56 —
Readout does not Zero properly Offset Error DC Offset Adjust R 60
Isolator Para. 5.65
Digitizer Logic Para, 5.64
Reading Unstable [solator Oscillation Para. 5.65
Attentuator Relays Table 5.9
Table 5.10
Improper Reading Out of Calibration Para, 5.1-5.45
Non Linear Isolator Para. 5.65
Integrating Capacitor ’ C8
Will not read full scale Digitizer Logic Table 5.8
Isolator Table 5.9

appears and remains at output lines (16, 10, 9, 15) until
the next transfer pulse. (PGMD).

5.61 BCD TO 7-LINE CONVERTERS. These units Ul
through U6 convert the data from the counters to 7-line
for the display and provide the leading zero blanking
function, These units may be checked by swapping if a
malfunction is suspected.

562 READ-OUT. The LED’s on the readout board
(LED 1 through LED 6) are controlled by the BCD to
7-line converters and are powered by the driver decades
strobing circuit (U44, Q19). Failure of strobe circuit is
indicated by blank display or excessive current drain
from +5V regulated supply.

5.63 CONTROL LOGIC. This circuit controls the opera-
tion of the instrument and consists of the program logic
(U388, U38D, UI3D, U32A, U38A, U36A-E), program
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counter (U37), read rate generator (Q43, Q42, Q9, QI0,
U31B, U30A), program clock (U39}, clear logic (U28A, B,
U29B), counter clear logic (U19A, UI3F, U27B, U27A,
U34C, U20A, C, D, U13E, U34D), decimal logic (U41),
auto range logic {U40A, D, U26A, UI9B, D), are axis
crossing/polarity lopic (Q2, Q3, U32C, U30B, U26B,
U29A), Failure of any of above circuits would be indicated
by a locked-up display. See figure 4.13 for timing and wave-
form diagram.

5.64 DIGITIZER LOGIC AND 10V REFERENCE AMP-
LIFIER. (See block diagram, figure 4.12 and schematic
figure 6.13). This circuitry performs the A/D conversion.
It is mounted on a single PC Board and mates with
connector J9 on main logic board. The circuitry includes:
integrator and switching network, gain stage, null detector,
transformer driver, signal and reset logic, switch controis
and 110 volt reference supplies (sce paragraph 4.38
through 4.51 for theory of operation). For troubleshooting
chart on digitizer and 100 reference amplifier see table 5.8,



Table 5.8 - Troubleshooting Chart — Digitizer and 10V Reference Amplifier
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UNITWILL NOT
READTO
FULL SCALE

CHECKED

ISOLATOR NO SEETABLE 5.0

REPLACE
REFERENCE
ASSEMBLY

NO [Q27, AR2,Q44,Q45
& ASSOCIATE
CIRCLITS

SEE TABLE 5.9

10 VOLT DC c *5j I__

RANGE NOT o
LINEAR

|

DISPLAY LOCKED
UP ON ANY
READING

CHECKED

ISOLATOR O SEE TABLES S

10 VDC RANGE
+10V INPUT

CHECK Q16,
Q18, a21, 023

OR WAVEFORM CHECK 0178, AR1

CHECKED

ISOLATOR REPLACE CB
CHECK Q30,031
SEE TABLE 6.9
CHECK ] CHECK AXIS
oK a6, a7* 0K CROSSING
CONTROL RECEIVER
LoGIc U344, U268, Q2, Q3,
u3jac, uJ3oe*

1 ) 1
tg 162/3MS 332/3MS

"ON LOGIC & INTERCONNECTION BOARD
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Table 5.9 - Troubleshooting Chart —
Isolator and Attenuator Boards

Sympton Probable Cause

1. Unstable, Noisy Reading | a. Oscillation of AR2,
on all functions or AR4

b. Bad Q6

c. Filter circuit ARS
K1 (Isolator)

d. Attenuator relays
K1, K2,K3,K4

2. Won’t Read Full Scale a. Q8 or Q9
b, See table 5.8

3. Display locked on over- |a. Q7
load b. AR3 (Check AR4
pin 6 if 20 volts
replace AR3)

c. Q6

d. Q2,0Q3,04,0r Q5

e. See table 5.8

4. Excessive Input Bias 2. Adjust R3, R7
Current b. Q1 failure if cannot
adjust

5.65 ISOLATOR. The isolator is a single printed circuit
board and mates with connector J8 on the main logic
board. The isolator operates in conjunction with the
attenuator board as shown in figure 4.10. See table 5.9 for
troubleshooting information.

5.66 ANNUNCIATOR LOGIC. This logic controls the
selection of annunciator, autoranging and polarity as shown
in tables 4.5 and 4.6, and schematic figure 6.17. Failure
of these circuits would cause improper range coding,
improper annunciation, improper decimal placement, or
improper autoranging.

5.67 OPTIONAL ACCESSORIES. Options include AC
converter, RMS AC converter, ohms converter, remote
programming, and four-wire ratio. See troubleshooting
guide table 5.10 for more information.

5.68 BOARD REVISION.

569  Every effort is made to keep the manual con-
current with the insirument despite changes to the design,
which are an inevitable adjunct of the manufacturing pro-
cess. The manual is updated and periodically reprinted
throughout the year. In between printings, Addendums
and Errata Sheets are added to the manual if required to
implement the reprinted copy.
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Table 5.10 - Troubleshooting Chart — Optional Accessories

UNIT WILL
NOT RESPOND
TO REMOTE
PROGRAM

DISPLAY BOARD
SEE FIGURE 4.15
TABLE 4.2 &
SCHEMATIC
FIGURE 6.17

PROGRAMS
MANUALLY

PROGRAMS
BUTWILL NOT
ACCEPT READ
COMMAND,

CHECK REMOTE
PROGRAM LOGIC

REPLACE W1 1C

UNIT EXHIBITS
FIRST READING
ERRGRS

J "
AMANDING NO

N J202, B10Q

WRONG READ
COMMAND

FAILURE IN

TIMEOUT
GENERATOR 03,
THRU 8, Ct THRU
__ca

570  Any design change is accompanied by an updating
of a board revision. Such change could be as simple as a
revised hole size or as complex as major modifications of
the circuitry. The revision of a board is indicated by the
letter preceding the assembly number stamped on the
board; the revision of the assembly drawing in Section 6 or
on an Errata Sheet is indicated by the letter following the
assembly number, located below the drawing. Comparing
the revision letters can indicate how closely the drawing
corresponds to the board.



Table 5.10 - Troubleshooting Chart— Optional Accessories (continued)

980453

APPLY FULL
SCALE VOLTAGE
TO ANY RANGE

MEASUR
1VAMS AT +
SIDE OF C21

DEFECTIVE
AC
CONVERTER

NO |  ADOMISSING | NO

SEE FIGURE 4.8

IMPROPER

READING WHEN

READING AC
VOLTAGE

AVERAGING \AMS
CONVERTER

BYPASS
BOARD IN
J12

BOARD

APPLY FULL-
SCALE VOLTAGE
TO ANY RANGE

MEASURE
1 VRMS AT
TP

DEFECTIVE
SCALING AMP

DEFECTIVE AC
RMS CONVERTER
SEE FIGURE 4.9

NOISY READING
OR UNSTABLE ON
AC AND OHMS

SEETABLEGS

DEFECTIVE
RELAYS ON

SWITCHING BQARD
SEE FIGURE 4.3

4-WIRE
RATIO
INOPERATIVE

NO |SEE TABLE 6.9

YES

F.5. REFERENCE
INPUT

CHECK
P14 &
WIRING

AR1, AR2, AR3,
Qi, Q2

IMPROPER OHMS
READINGS

DEFECTIVE
OHMS
CONVERTER
SEE FIGURES 4.6 & 4.6

3-15






9

ol

1e9

o9 - - T

6z9| - - - -

el

79| oo oo
9z9| © - - -

cz9| - - - -

o B

9| - - -

ZZ9| + - oo o
TZo] © - -
0zo| oo oo
6o - - - - o oo
girog | ~ °~ 7
9] - oo
519 ] - - v -
STo| © - v oo oo
P
19| - 0
Tl
Zio| - - - -
ol = - - « -« - -
ot9| - - - - -

69 e e e

Induf I1Bay-1u01,] A[QBYSHMS “INoAT]

- - induj moy-1u01] [[[EIE] ‘IN0ART
Sttt [euig Jeay “inoAeT
TT T OnEY A ‘OHBWAYOg
Tt Tt T oury anph ‘node]
T T I9lIeAUn)) SUI() ‘OIJREUIIOG

© ottt ISHIBAUOD) SWIY() “IN0AERT
©o 0 eynduy Suess ‘oneweydg
-0 1eyndury Surpesg finecde]
ottt ISMIRAUOY SN fonBWSyog
ottt 19112AUO0) ST ‘InoAde]

©ot 0 181IRAUOY) DV “OTIBWSYDS
DR -1 7N {s/g Mo ) A LiTe T .5
oo Repdsyg ‘onBwIayog
C e e e fppdsiq ‘InoAeT
oo s weISoly ‘oremayag

oo s ueISolg fmoAe]
20UaIJ9Y AQT PUE JSZIHSI(] “OIewalag
© e e+ e« oy noke

-+ Ienrdury 30uaia}ay AQT ‘mode]
Tttt ¢ I0JR[OS] “OIIBWISYIS
S (o1 4 [0 B L TN |
©oco o JUMpPNAG fonBWILYDS
© e+ 3umpymg ‘noAey
©oc ottt I0]BTNUSNY ‘O BWIAYDS
© ottt Iojenuely “noAe]

- Addng romod ‘onzRustyog

* UOT109UU00IA1Y] PUE SIS0 “ONBWISYIS
Tttt Inopesy ‘oA
©* UOII2RUUOIINUY pue 2iZ0T “noArT

0c9
629
8L9
LT9
9T'9
§T9
$T9
€09
9
179
a9
619
BI'9
L9
91’9
ST°9
P19
£Er'9
Zre
I7re
019
6’9
89
L9
99
9
79
£9
9
9
am8ig

SONIMVYHa

9 NOLLO3S



Table 6.1 - Signal Interconnection List 980453
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3 g Pz 8 g2xrg F : g 3 E 2 ¢ 2 S22z 9z ¢
< a a [ < & o K & <+ & e il < 2 o =] 4 T . T I < a
POWER & COMMONS . a2 OTHER N A 1 1 m ik OTHER
Power Supply (Figure 6.4} q
::: Orreguiates S ———— Power Supply {Figure 6.4) D8 Range - Figure 6.3, zone D-8
+20v Power Supply (Figure 5.4} ‘ ; Figura 6.3, zone B2
—20V Power Supply {Figure 6.4) £ i3 - ; Figura §.3, zone B-1
+26Vv Pewer Supply (Figure §.4) o 7 2 Figure 6.3, zona A-2
26V Power Supply (Figure 6.4) - ; - ' Figure 6.3, zone A-2, C-5
_apv Powsr Supply (Figure 6.4} Data Ready Out = S Figure 6.3, rore C6
+150v Power Supply (Figure 6.4) Dowrrange {15%) s Figure 6.3, 70na E-8
Con, Gommon Bownranas — N e < .
Cigital Common Mecca o Ex1 Ref Hi ! b 2 ! Figure 6.3, zons B-3
oy iCommon for analog circults, Ext Ref Lo L Ly Figure 6.3, zone B-3
+20V, ~20V, —26, end —40V Exi Supply Vol Figure 6.3, zone A-2
supglies] Filter L ] Figure 6.3, zone A-2
Digital Cormman Filter - Figure 6.3, zone A-1, B-6
(Common for +5V and +150V supplies) Filter Select i o Figute 6,3, zone B. 7
NUMERICAL DATA Filter Switch Lk Figure 6.3, zone A-1
———— Figure 6.3, zene €15 Hold L 1 ™ ] Figure 6.3, zone B-2
e Figurs 6.3, zone £.15 Hold ¥K— : Figure 6.3, zona B-1
A Figure 5.3, zone D-15 +1In m—r——-—w—gg},— 2 F-\gum 6.3, zona B4
Figure &.3, zone D-15 —In Tan - Figure 6.3, zone B4 )
Figure 6.3, zone C-14 + Input - o3 Front Panel tnput Term; Shiaia 2o J5.J
Figure 6.3, zone C-14 — input 5 & Frent Panal Input Term,
Figure 6.3, zone D-14 V50 +In [
Figure 6.3, zone D-14 Ist —In Z
Figure 6.3, zone C-132 ise Out . Figure 6.3, xona B-3
Figure 6.3, zore C-13 Ne | ‘ 2 —— Figure 6.3, 1ona B-2
pure 6.3, z0ne 013 No r L Figure 6.3, zone B-1
Eigure 6.3, zone .13 onms £} : Figure 6.3, zone A-2
gqure 6.3, zona G12 Shms (2] : & & Figure 6.3, zone A-1
Figure 6.3, zone C-12 Qhms Amp In ] , }
Figure 6.3, zone D-1Z Ohms Amp Out ; < i A
Figura 6.3, zone D-12 + Ohms | {+ &1} 9 b 3 )
Figure 6.3, zone C-11 PGME .-~ 3 E ruure 6.3 zon2 BE
Figura 6,3, zone C-11 PGMD ™ Figure 6.3, 20ne C-4
Figura 6.3, rone €12 PGM {Switch) e " o ; Figure 6.3, rane A-3
Figura 6.3, zone C-12 = Polarity ———————— T - ‘ : i ———— Figure 6.3, zone C-3
Figure 6.3, zone 8-2 + Palarizy gl ox ~ ) Figure 6.3, zone C-3
Prog 1 (P1} =< A g &,
CONTROL SIGNALS Frea T P T, g
REELY Figure 6.3, zone A6 brod (FA) : A . ; i
T+ 1V Rangey Figure 6.3, zone A5 Froa B (FB) g i i
I+ 1V Ranges Figure 6.3, z0na A-S Prog (Switch) : L o Eigure 6.3, Tone A-3
A+ 1V (4 Input Prog A thru E {A-E} : 3 P Figure 6.3, tone £
141V (— Input} (hara-wired) Rongs A4 i g o Figuro 6.3, zone C-8
1+ 100V Ang Rly Figure 6.3, 20ne B.5 Flongs B i, 5 ] : 3 E, Figure 6.3, zone C-8
1+ 100V Range Figure 6.3, zone B-8 Range Cg pHid P 2 il — Figure £.3, zone D8
10+ 100+ 1 KV [+ In} (hard-wired} Ak ' i ———— Figure B.3, zone O-8
+10V Ret Figure 6.3, 20ns B2 4! : X N e Figure 6.3, zone A-2
—10V Rat - 2 i Figura 6.3, zone A-1
100+ 1 KV Rng Rly Figure 6.3, zone A6 " i ey =2 oy P Figura 6.3, zone A-1
100 + 1000V Rng Figure 6.2, zone A7 ?&é i i ‘* A Figura 6.3, zone B4
4-Wira Ratio Out Figure 6.3, zone B4 ? L X ‘ [ < ; i Figure 6.3, zone C7
+5V 8/3 (Bootstran) Figure 8.3, zone A-2 : 7 L B Figure 6.3, zone C-6
—5V B/S (BEoomstrap) Figure 6.2, zong A-2 : i . ; i § jr : h
8 MHz Figure 6.3, zone D.2 , iy ! f . i
A1 Range Figure 6.3, zone C-8 B : :
AC Figure 6,3, zone 8-2 E . 1 !
e Figurs 6.3, zone 8-1, 86 v "
AC Common + Input Shield T 7 4 '
AC Conv, Out : f - 3
AC In (Input) Shield 1o J5-J Sig Int (T3T2) E : L. : : - Figure 8.3, zane C-7
AC Zero Figure 8.3, zone 8.2 Sig Tntegraia 2 3 . s i : - Figure 5.3, zone 8-2
Ao Sealing Amp (S/A) Cut L
Axis {T1:T¢} Figura 6.3, zone C-1 Superfast . ; : - - : Figure 6.3. z0ne D5
B2 Range Figues 6.3, zone C-8 Soparfast In : ‘ 2 Figure 6.3, zons D5
Eootstrap Com System Conteol y - o : : - ! Figure 6.3, zone A-2
Bridga Tap Figure 6.3, zone B4 Sy Conwal . i i Figure 6.2, 20ne A1
Ce Ranga Figurs 6.3, 20ne &6 Syweom D, Tl ‘ : : Figure 6.3, zone £:2
Cioar Fipure 6.3, zons D-4 Sysmam Fready Bm : A ] Figure 6.3, zone C-6
Command Figure 6.3, zone £-2 Uprenge (160%) 5 ! : i Figure 6.3, zone O-8
+ Currant (+1) Front Panal input Term; Shield to J5-E  ~ Cererias
— Gurrent (—1) Front Panel |nput Term. Zenet : i Figure 6.3, zone B-4

* WHEN INSTRUMENT IS EQUIPPED WITH RMS
CONVERTER {(J12) THE RMS BYPASS BOARD
6-2 (J11) IS ALSO USED
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Figure 6.6 - Schematic, Attenuator
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403674-M

Figure 6.22 - Layout, Scaling Amplifier (403674)
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NOTE. UNLESS OTHERAWISE SPECIFIED

1. ALL RESISTCRS ARE IN OHMS, 1/4W, 16%
2 ALL CAPACITORS ARE N uF

3. Q1 AND Q2 ARE 200200 NPN TRANSISTORS

SCHEM 432026-A
ASSY 403673

980453

Figure 6.27 - Schematic, 4-Wire Ratio
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FRONT PANEL)

INSIDE VIEW OF REAR PANEL
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ON LOGIC AND
INTERCONNECTION ASSY

\— FUSE F20|
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O ((@ ® _@ Oszon F2O} 120,
© ©® ®
© IO} ) —
o © J203
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Figure 6,28 - Layout, Rear Panel (403659)
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SECTION 7

PARTS LIST

7.1 This section contains lists of replaceable parts
arranged in the order of the following subassemblies:

7.2 Manufacturers are identified by FSC numbers listed
in table 7.2, “List of Suppliers”. The code numbers are
from the Federal Supply Code for Manufacturers Cataloging

Page Handbooks H4-1, H4-2, and their supplements.
Logic & Interconnection . . . . . . . . 7.3 7.3 The Keithley part number consists of a 5900 prefix
Readout. . . . . . . . . . . . 1140 followed by a six digit number. For example, 5900-110126
Aftenuator . . . . . . . . . a2 is a 6.8 uF rantalum capacitor. Certain parts having 21793
Switching . . . . . . . . . . . . . |714 listed in the “FSC” column are specially selected semi-
olator . . . . . v . v o . s conductors. For some of these, standard commercial parts
10V Reference. . . . . . . . . . . . 7179 will serve as satisfactory replacements. These parts are
Digitizer. . . . . . . . . . . . . . |7:20 identified in table 7.1 along with the commercial equivalent.
Program. . . . . . . . . . . . . . |726
Display . . . . . . . . . . . . . . |728 Table 7.1
ACConverter . . . . . . . . . . . . [730 Semiconduct
RMS Converter . . . . . . . . . . . |733 m',f. ne}m or Equivalent:
Scaling Amplifier. . . . . . . . . . . [7.37 ype
Ohms Converter . . . . . . . . . . . [740 .
4-Wire Ratior e 744 018 Diode Texas Instruments 1N4448
RearPanel . . . . . . . . . . . . . 7-45 021 Transistor MPS A42
Switchable Front-Rear lnput . . . . . . . | 746
Table 7.2 - List of Suppliers
FsC NAME FSC NAME
00779 AMP, INC, 04222 | AEROVOX CORP.
HARRISBURG, PENNSYLVANIA (Hi-Q Division)

o1 ALLEN BRADLEY CO.
MILWAUKEE, WISCONSIN

MYRTLE BEACH, SOUTH CAROLINA

012986 TEXAS INSTRUMENTS, INC,
DALLAS, TEXAS

04713 MOTOROLA, INC.
(Semiconductor Products Division)
PHOENIX, ARIZONA

02111 SPECTAQL ELECTRONICS CORP,
) CITY OF INDUSTRY, CALIFORNIA

056397 UNION CARBIDE CORP,
{Materials Systams Division)
CLEVELAND, CHIO

02114 FERROXCUBE CORP,
SAUGERTIES, NEW YORK

06666 PRECISION MONCLITHICS
SANTA CLARA, CALIFORNIA

03a88 PYRAOFILM CORP.
WHIPPANY, NEW JERSEY

07263 FAIRCHILD SEMICONDUCTOR
MOUNTAIN VIEW, CALIFORNIA

71
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Table 7.2 - List of Suppliers continued

NAME

7-2

{Pacific Division)
LOS ANGELES, CALIFCRNIA

FSC NAME FSC
07716 TRAWELECTRONIC COMPONENTS 7147 AERAOQOVOX CORP,
HRC) {Cinema Plant)
BURLINGTON, 10WA MONCKS CORNER, SOUTH CAROLINA
08267 NPC ELECTRONICS 71690 CENTRALAB ELECTRONICS
CANOGA PARK, CALIFORNIA MILWAUKEE, WISCONSIN
08806 GENERAL ELECTRIC 71786 TRW ELECTRAONIC COMPONENTS
{Miniature Light Dlvision) {Cinch Division)
CLEVELAND, OHIO ELK GROVE VILLAGE, ILLINCIS
09023 COANELL-DUBILIER ELECTRONICS 72136 ELECTRO MOTIVE MFG. CO., INC.
SANFORD, NORTH CAROLINA WILLIMANTIC, CONNECTICUT
10389 CHICAGO SWITCH, INC, 73138 BECKMAN INSTRUMENTS, INC.
CHICAGO, ILLINOIS FULLERTON, CALIFORNIA
11237 CTS KEENE, INC. 73445 AMPEREX ELLECTRONIC CORP.
PASO ROBLES, CALIFORNIA HICKSVILLE, LONG ISLAND, NEW YORK
13671 ELECTRONIC RESEARCH CO, . 74970 E. F, JOHNSQON CO,
OVERLAND PK., KANSAS WASECA, MINNESOTA
15636 ELEC-TROL, INC. 759156 LITTELFUSE, INC,
SAUGUS, CALIFORNIA DES PLAINES, iLLINOIS
178686 SILICONIX, INC. 76493 J. W. MILLER CO.
SANTA CLARA, CALIFOANIA COMPTON, CALIFORNIA
18612 VISHAY RESISTOR PRAODUCTS 797127 C-W INDUSTRIES
MALVERN, PENNSYLVANIA WARMINSTER, PENNSYLVANIA
21793 DANA LABORATORIES, INC. BO131 ELECTRONICS INDUSTRIES ASS0C,
IRVINE, CALIFORNIA WASHINGTON, D.C,
22045 JORDAN ELECTRIC CO. 81349 MILITARY SPECIFICATION
VAN NUYS, CALIFORNIA
82389 SWITCHCRAFT, INC.
24796 PARELCO, INC. CHICAGO, ILLINCQIS
SAN JUAN CAPISTRANO, CALIFORNIA
- 87730 UNITED MINERAL & CHEMICAL CORP.
27014 NATIONAL SEMI-CONDUCTOR CORP. NEW YORK CITY, NEW YORK
SANTA CLARA, CALIFORNI|A
91293 JOHANSON MFG. CO.
275566 IMB ELECTRONIC PRODUCTS, INC, BOONTON, NEW JERSEY
' SANTA FE SPAINGS, CALIFORNIA
o134 | HEWLETT PACKARD €O, 91637 | DALE ELECTRONIGS, ING
PALO ALTO, CALIFORNIA !
52763 STETTNER-TAUSH 96275 VITRAMON. INC.
CAZENOVIA, NEW YORK BRIDGEPORT, CONNECTICUT
56289 SPAAGUE ELECTRIC CO. 29800 AMERICAN PRECISION INDUSTRIES, INC.

(Delevan Division}
EAST AURORA, NEW YORK




403614 -- Assy., PCB, LOGIC & INTERCONNECTION (Figure 6.3)

98045 3

REF KEITHLEY MANU
DES P/N DESCRIPTION FSC P/N
Cl 110126 CAP TANTA 6.8 MFD 35V 20% 05397 T368B685M035AS
ca* 130142 | CAP MICA 150 PFD 5% 72136 DMS-181]
C3 100017 CAP CERAM .01 MFD 100V 209 56289 C023B101F103M
C4 110129 CAP TANTA .1 MFD 35v 20% 05397 T368A104M035AS
Cs 110129 | CAP TANTA .1 MFD 5V 207 05397 T368A104M035AS8
Cé 120310 | CAP POLY 01 MFD 250V 10% 73445 C280MAE/AIOK
Cc7 110156 | CAP TANTA 4.7 MFD 6V Yk 05397 T368A475K006AS
C8 120308 | CAP POLY 047MFD 250V 10% 73445 C280MAE/A47K
Cl10 110128 | CAP ELECT 6000 MFD 10V —-10% +75% 56289 36D602GO10AA2A
Cl1 110067 CAP ELECT 2000 MFD 5y 87730 2000DXW35
Cl12 110067 | CAP ELECT 2000 MFD 5V 87730 2000DXW35
Cl3 110126 | CAP TANTA 6.8 MFD KLY 20% 05397 T368B68SMO35AS
Cl4 110126 | CAP TANTA 6.8 MFD 35V 20% 05397 T368B685MO35AS
Cis 110126 | CAP TANTA 6.8 MFD KLY 20% 05397 T368B685M035AS
Cl6 110126 | CAP TANTA 6.8 MFD sV 20% 05397 T368B685M035AS
C17 110127 | CAP TANTA 22 MFD 6V 20% 05397 T368B226M006AS
C18 110066 | CAP ELECT 16 MFD 200V 73445 C436AR/L16
C19 100017 | CAP CERAM OIMFD 100V 20% 56289 C023B10IF103M
C20 100017 | CAP CERAM OIMFD 100V 20% 56289 CO23BIOIF103M
2 100017 | CAP CERAM O1IMFD 100V 20% 56289 C023B101F103M
Cc22 100017 | CAP CERAM OIMFD 100V 20% 56289 C023B101F103M
C23 100017 | CAP CERAM O1MFD 100V 20% 56289 C023BI01F103M
C24 100017 | CAP CERAM OIMFD 100V 209 56289 C023B101F1Q3M
C25 120290 | CAP MYLAR 22MFD 100V 20% 73445 C281AH/A220K
C29 100017 | CAP CERAM .01 MFD 100V 20% 56289 C023B101F103M
C30 101174 | CAP CERAM 001 MFD 500V 10% 04222 SCD-DI-2X5F-1000
C31 101145 | CAP CERAM 100 PFD s00v 10% 04222 TCD-DI-1N5600-100
C32 101174 | CAP CERAM 00 MFD 560V 10% 04222 SCD-D1-2X5F-1000
C33 110178 | CAP ELECT 47MFD 100V 10% 100VBSL47
C34 110178 | CAP ELECT 47MFD 100V 10% 100VBSL47
C35 110178 | CAP ELECT 47MFD 100V 10% 100VBSLA47
C37 110143 | CAP TANTA 1 MFD 35V 20% 05397 T368A105M035A8
C38 110148 | CAP TANTA .22 MFD 50V 10% 05397 T368A224K050AS
C39 110140 | CAP TANTA 47 MFD 6V 20% 05397 T368B476MO06AS
C40 100017 | CAP CERAM Q1 MFD 100V 20% 56289 C023B101F103M
C4l 120090 | CAP MYLAR 22MFD 600V 5% 27556 ZA1101)
C42 120308 | CAP POLY 047MFD 250V 10% 73445 C280MAE/A47K
CR1 211083 | DIODE  SILICO 018 21793 211083
CR3 211083 | DIOBE  SILICO 018 21793 211083
CR8 210004 | DIODE  SILICO IN4004 81349 IN4004
CR9 210004 | DIODE  SILICO 1N4004 81349 1N4004
*In 50 Hz units only:
C2 130094  CAP MICA 220 PFD 500V 5% 72136 SCDM10-221)
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980453

403614 - Assy., PCB,

LOGIC & INTERCONNECTION continued

REF  |KEITHLEY! MANU
DES P/N DESCRIPTION FSC P/N
CR10 210004 | DIODE  SILICO 1N4004 81349 IN4004
CR11 210004 | DIODE  SILICO IN4Q04 81349 1N4004
CR12 210004 | DIODE  SILICO 1N4004 81349 1N4004
CR13 210004 | DIODE  SILICO 1N4004 81349 1N4004
CR14 210004 | DIODE  SILICO 1N4004 81349 1N4004
CRI1S 210004 | DIODE  SILICO 1N4004 81349 1N4004
CR16 210004 | DIODE  SILICO 1N4004 81349 IN4004
CR17 210004 | DIODE  SILICO IN4004 81349 IN4004
CR18 210004 | DIODE  SILICO 1N4004 81349 1N4004
CR19 220011 DIODE  SILICO ZENER 1N968B 81349 IN968B
CR20 220007 | DIODE  SILICO ZENER IN751A 81349 IN751A
CR21 211083 | DIODE  SILICO 018 21793 211083
CR22 211083 | DIODE  SILICO 018 21793 211083
CR23 211083 | DIODE  SILICO 018 21793 211083
CR24 210004 | DIODE  SILICO 1N4004 81349 1N4004
CR25 220011 | DIODE  SILICO ZENER IN968B 81349 IN968B
CR26 220040 | DIODE ZENER IN753A 81349 IN753A
CR27 210004 | DIODE  SILICO 1N4004 81349 1N4004
CR28 210004 | DIODE  SILICO IN4004 81349 1 N4004
CR29 211083 | DIODE  SILICO 018 21793 211083
CR30 211083 | DIODE  SILICO 018 21793 211083
CR31 220049 | DIODE ZENER IN9578B 81349 1N957B
CR32 210004 | DIODE  SILICO 1N4004 81349 1N4004
CR33 211083 | DICDE  SILICO 018 21793 211083
CR34 211083 | DIODE  SILICO 018 21793 211083
CR35 211083 | DIODE  SILICO 018 21793 211083
CR36 211083 | DIODE  SILICO 018 21793 211083
CR37 211083 | DIODE  SILICO 018 21793 211083
CR38 | 211083 | DIODE  SILICO 018 21793 211083
CR39 211083 | DIODE  SILICO 018 21793 211083
J1 453505 | CONN 12PIN MODIFIED 21793 453505
12 453505 | CONN 12PIN MODIFIED 21793 453505
J5 600228 | CONN 18 PIN 252-18-30-160 71785 252-18-30-160
36 600671 | CONN 6 PIN 252-06-30-160 71785 252-06-30-160
37 600280 | CONN 12 PIN 252-12-30-160 71785 252-12-30-160
J8 600280 | CONN 12 PIN 252-12-30-160 71785 252-12-30-160
J9 600670 | CONN 10PIN 252-10-30-160 71785 252-10-30-160
J10 600280 | CONN 12 PIN 252-12-30-160 71785 252-12-30-160
J1 600280 | CONN 12 PIN 252-12-30-160 71785 252-12-30-160
J12 600280 | CONN 12 PIN 252-12.30-160 71785 252-12-30-160
J13 600575 | CONN 25 PIN 252-25-30-160 71785 252-25-30-160
14 600671 CONN 6 PIN 252-06-30-160 71785 252-06-30-160
Kl 310109 | RELAY 5V 24796 RICE-2515-1
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980453

403614 — Assy., PCB, LOGIC & INTERCONNECTION continued

REF  |KEITHLEY _ MANU
DES P/N DESCRIPTION FSC P/N
LI 310055 | CHOKE RF 47uH 931028 76493 | 9310-28
OCl-1 | 250000 | ISOLATOR OPTICALLY COUPLED 01295 | TIL1OB
OCl-2 | 250000 | ISOLATOR OPTICALLY COUPLED 01295 | TIL108
OCI-3 | 250000 | ISOLATOR OPTICALLY COUPLED 01295 | TIL1O8
OCl4 | 250000 | ISOLATOR OPTICALLY COUPLED 01295 | TILIO8
Q1 200099 | TRANS ' IN4258 81349 | 2N4258
Q2 200037 | TRANS  SILICO NPN IN3646 80131 | 2N3646
Q3 200037 | TRANS  SILICO NPN 2N3646 80131 | 2N3646
Q4 200099 | TRANS 2N4258 81349 | 2N4258
Q5 200037 | TRANS  SILICO NPN 2N3646 80131 | 2N3646
Q6 200099 | TRANS 2N4258 81349 | 2N4258
Q7 200037 | TRANS  SILICO NPN 2N3646 80131 | 2N3646
Q8 200200 | TRANS NPN 200200 21793 | 200200
Q9 200099 | TRANS IN4258 81349 | 2N4258
Q10 200037 | TRANS  SILICO NPN 2IN3646 80131 | 2N3646
Q11 200136 | TRANS  SILICO NPN 2IN5963 81349 | 2N5963
QI2 200037 | TRANS  SILICO NPN 2N3646 80131 | 2N3646
Q13 200037 | TRANS  SILICO NPN IN3646 80131 | 2N3646
Q14 200200 | TRANS NPN 200200 21793 | 200200
Ql$ 200200 | TRANS NPN 200200 21793 | 200200
Q16 200200 | TRANS NPN 200200 21793 | 200200
Q17 200200 | TRANS NPN 200200 21793 | 200200
Q18 200200 | TRANS NPN 200200 21793 | 200200
Q19 200167 | TRANS PNP MPS-USS5 04713 | MPS-US5
Q21 200200 | TRANS NPN 200200 21793 | 200200
Q22 200200 | TRANS NPN 200200 21793 | 200200
Q23 200088 | TRANS  SILICO PNP IN4248 80131 | 2Na4248
Q24 200200 | TRANS NPN 200200 21793 | 200200
Q25 200088 | TRANS  SILICO PNP 2N4248 80131 | 2N4248
Q26 200088 | TRANS SILICO  _PNP 2N4248 80131 | 2Na4248
Q27 200200 | TRANS NPN 200200 21793 | 200200
Q28 200088 | TRANS  SILICO PNP 2N4248 80131 | 2N4248
Q29 200200 | TRANS NPN 200200 21793 | 200200
Q30 200068 | TRANS PNP IN4250 80131 | 2N4250
Q31 200155 | TRANS  SILICO NPN MJES20 04713 | MIE520
Q32 200130 | TRANS  SILICO NPN MJE3055 04713 | MJE3055
Q33 200154 | TRANS  SILICO PNP MJE370 ! 04713 | MIE370
Q35 200200 | TRANS NPN 200200 ' 21793 | 200200
Q37 200200 | TRANS NPN 200200 21793 | 200200
Q39 200200 | TRANS NPN 200200 21793 | 200200
Q41 200200 | TRANS NPN 200200 21793 | 200200
Q42 200200 | TRANS NPN 200200 21793 | 200200
Q43 200200 | TRANS NPN 200200 21793 | 200200
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980453

403614 — Assy., PCB, LOGIC & INTERCONNECTION continued

REF  |KEITHLEY MANU
DES P/N DESCRIPTION ESC P/N
R1 000391 RES CARBON 390 OHM 5% 1/4W 81349 RCO7GF391)
R2 000102 | RES CARBON 1K 5% 1/4W 81349 RCO7GF102)
R3 000121 RES CARBON 120 OHM 5% 1/4W 81349 RCO7TGF121)
R4 000512 | RES CARBON 5.1K 5% 1/4W 81349 RCOTGF512
RS 000t02 | RES CARBON 1K 5% 1/4W 81349 RCO7GF102)
R6 000102 | RES CARBON 1K 5% 1/4AW 81349 RCO7GF102}
R7 000102 | RES CARBON 1K 5% 1/4W 81349 RCO7GF102)
R8 000201 RES CARBON 200 OHM 5% 1/4W 81349 RCO7GF201)
R9 000201 RES CARBON 200 OHM 5% 1/4W 81349 RCO7GF201)
R10 000200 | RES CARBON 20 OHM 5% 1/4W 81349 RCO7GF200]
R1l 000200 | RES CARBON 20 OHM 5% 1/4W 81349 RCO7GF200]1
R12 000512 | RES CARBON 5.1K 5% 1/4W 81349 RCO7TGF512)
R13 000102 | RES CARBON 1K 5% 1/4W 81349 RCO7GF102])
R14 000512 | RES CARBON 51K 5% 1/4W 81349 RCO7GF512)
R15 000204 | RES CARBON 200K 5% 1/4W 81349 RCO7GF204)
R16 000303 | RES CARBON 30K 5% 1/4W 81349 RCO7GF303)
R17 000202 | RES CARBON 2K 5% 1/4W 81349 RCO7GF202)
R18 000302 | RES CARBON 3K 5% 1/4W 81349 RCO7GF302]
R19 000432 | RES CARBON 43K 5% 1/4W 81349 RCO7GF432]
R20 000512 | RES CARBON 51K 5% 1/4W 81349 RCO7GF512)
R21 000512 | RES CARBON 51K 5% 1/4W 81349 RCO7GFS512]
R22 000154 | RES CARBON 150K 5% 1/4W 81349 RCO7GF154]
R23 000512 | RES CARBON 51K 5% 1/4W 81349 RCO7GF512)
R24 000102 | RES CARBON 1K 5% 1/4W 81349 RCO7GF102)
R26 000512 | RES CARBON 51K 5% 1/4W 81349 RCO7TGFS512]
R27 000102 | RES CARBON 1K 5% 1/4W 81349 RCO7GF102}
R28 000511 | RES CARBON 510 OHM 5% 1/4W 81349 RCO7GFS511]
R29 000103 | RES CARBON 10K 5% 1/4W 81349 RCO7GF103)
R30 000302 | RES CARBON 3K 5% 1/4W 81349 RCO7GF302)
R31 000182 | RES CARBON 1.8K 5% 1AW 81349 RCOTGF182)
R32 000361 | RES CARBON 360 OHM 5% 1/4W 81349 RCO7GF3613
R33 000182 | RES. CARBON 1.8K 5% 1/4W | 81349 RC0O7GF182)
R34 000241 RES CARBON 240 OHM 5% 1/4W 81349 RCO7GF241]
R3S 000361 | RES CARBON 360 OHM 5% 1/4W B1349 RCO7GF361)
R36 000182 | RES CARBON 1.8K 5% 1/4W 81349 RCOTGF182)
R37 000361 RES CARBON 360 OHM 5% 1/4W 81349 RCO7GF361)
R38 000182 | RES CARBON 1.8K 5% 1/4W B1349 RCO7GF182)
R39 000102 | RES CARBON 1K 5% 1/4W 81349 RCO7GF102]
R40 000361 RES CARBON 360 OHM 5% /4w 81349 RCO7GF361]
R41 000103 | RES CARBON 10K 5% 1/4W 81349 RCO7GF103)
R42 000103 | RES CARBON 10K 5% 1/4W 81349 RCO7GF 03]
R43 000103 | RES CARBON 10K 5% | [4W 81349 RCO7GF103)
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403614 — Assy., PCB, LOGIC & INTERCONNECTION continued

980453

REF KEITHLEY MANU
DES P/N DESCRIPTION FSC PIN
R44 000103 | RES CARBON 16K 5% 1/4W 81349 RCO7GF103)
R45 000272 | RES CARBON 2.7K 5% 1/4W 81349 RCO7GF272)
R46 000272 | RES CARBON 27K 5% 1/4W 81349 RCO7GF272)
R47 000512 | RES CARBON 5.1K 5% 1/4W 81349 RCO7GF512})
R48 000103 | RES CARBON 10K 5% 1/4W 81349 RCOTGF103)
R49 000332 | RES CARBON 33K 5% 1/4W 81349 RCOTGF332)
R50 000103 | RES CARBON 10K 5% 1/4W 81349 RC07GF103)
R51 000511 | RES CARBON 510 OHM 5% 1/4W 81349 RCO7GFS11)
RS2 000122 | RES CARBON 1.2K 5% 1/4W 81349 RCO7GF122]
R53 000122 | RES CARBON 1.2K 5% 1/4W 81349 RCOTGF122)
R34 000183 | RES CARBON 18K 5% 1/4W 81349 RCO7GF183)
R55 (00202 | RES CARBON 2K 5% 1/4W 81349 RCO7GF202]
R56 001738 | RES CARBON 1.5 OHM 5% 1/2W 81349 RC20GF1RSJ

RS57 020576 | RES ww .24 OHM 5% 2W 07716 BWH Series
R38 000183 | RES CARBON 18K 5% 1/4W 81349 RCO7GF183]
R59 001738 | RES CARBON 1.5 OHM 5% 1/2W 81349 RC20GFIRS)
R60 040235 | POT CERMET 100K 10% 73138 89PR 100K
Ré1 010778 | RES METAL 274K 1% 1/10W | 81349 RNS5C2741F
Ré62 010778 | RES METAL 274K 1% 1/10W | 81349 RNSS5C2741F
R63 000203 | RES CARBON 20K 5% /AW 81349 RCOTGF203)
R64 000203 | RES CARBON 20K 5% 1/4W 81349 RCO7GF203)
R69 000203 | RES CARBCN 20K 5% 1/aW 81349 RCO7GF203)
R72 040235 | POT CERMET 100K 10% 73138 89PR100K
R75S 000203 | RES CARBON 20K 5% 1/4W 81349 RCO7GF203)
R78 000202 | RES CARBON 2K 5% 1/4W 81349 RCO7GF202)
R79 000510 | RES CARBON 51 OHM 5% 1/4W 81349 RCO7GFs510)
R80 000102 | RES CARBON K 5% 1/4W 81349 RCO7GF102]
R82 000154 | RES CARBON 150K 5% 1/4W £1349 RCO7GF 541
R83 000512 | RES CARBON 5.1K 5% 1/4W R1349 RCO7GF512)
R84 000512 | RES CARBON 5.1K 5% 1/4W B1349 RCO7GES12]
R85 000202 | RES CARBON 2K 5% 1/4W B1349 RCO7GKF202)
R86 000511 RES CARBON 510 OHM 5% 1/4W 81349 RCO7GF511]
R87 040272 | POT 50K 10% 11237 200

R&9 000103 | RES CARBON 10K 5% 114W E1349 RCO7GF103)
R90 000332 | RES CARBON 33K 5% 1/4W 81349 RCOTGF332)
R91 000224 | RES CARBON 220K 5% 1/4W R1349 RC0O7GF224)
R92 000103 | RES CARBON 10K 5% 1/4W 81349 RCO7GF103]
R93 000822 | RES CARBON 82K 5% 1/4W 81349 RCO7TGFR22S
R94 000432 | RES CARBON 43K 5% 1/4W 81349 RCOTGF4323
R95 000822 | RES CARBON 8.2K 5% 1/4W 81349 RCOTGF822
R96 000432 | RES CARBON 43K 5% 1/4W 81349 RCO7GF432])
R97 (000822 | RES CARBON 8.2K 5% 1/4W 81349 RCO7CEFR22]
R103 000102 | RES CARBON 1K 5% 1/4W 81349 RCO7GEF102]
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980453

403614 — Assy., PCB, LOGIC & INTERCONNECTION continued

REF  |KEITHLEY MANU
DES P/N DESCRIPTION FSC P/N
R104 000102 | RES CARBON 1K 5% 1/4W 81349 RCO7GF102)
R103 000102 | RES CARBON 1K 5% 1/4W 81349 RCOTGF102]
R106 000102 | RES CARBON 1K 5% 1/4W 81349 RCO7GF102]
R107 000202 | RES CARBON 2K 5% 1/4W 81349 RCO7GF202])
R108 000102 | RES CARBON 1K 5% 1/4W 81349 RCO7GF102)
R109 000562 | RES CARBON 56K 5% 1/4W 81349 RCO7GF562)
R1i0 000562 | RES CARBON 56K 5% 1/4W 81349 RCO7GEF562])
R111 000562 | RES CARBON 56K 5% 1/4aW 81349 RCOTGFS562)
R112 000562 | RES CARBON 5.6K 5% 1/4W 81349 RCO7GFS62])

52 600683 | SWITCH PUSHBUTTON 600683 21793 600683
S3 600683 | SWITCH PUSHBUTTON 600683 21793 600683
S4 600683 | SWITCH PUSHBUTTON 600683 21793 600683
S5 600683 | SWITCH PUSHBUTTON 600683 21793 600683
T2 403553 | TRANSFORMER PULSE 403553 21793 403553
T3 403553 | TRANSFORMER PULSE 403553 21793 403553
T4 403553 | TRANSFORMER PULSE 403553 21793 403553
TP1 600786 | POST TEST POINT 1-87022-0 00779 1-87022-0
TP2 600786 | POST TEST POINT 1-87022-0 00779 1-87022-0
TP3 600786 | POST TEST POINT 1-87022-0 00779 1-87022-0
TP4 600786 | POST TEST POINT 1-87022-0 00779 1-87022-0
TPS 600786 | POST TEST POINT 1-87022-0 00779 1-87022-0
TP6 600786 | POST TEST POINT 1-87022-0 00779 1-87022-0
TP7 600786 | POST TEST POINT 1-87022-0 00779 1-87022-0
TP8 600786 | POST TEST POINT 1.87022-0 00779 1-87022-0
TP9 600786 | POST TEST POINT 1-87022-0 00779 1-87022-0
TPi0 600786 | POST TEST POINT 1-87022-0 00779 1-87022-0
TP11 600786 | POST TEST POINT 1-87022-0 00779 1-87022-0
P12 600786 | POST TEST POINT 1-87022-0 007719 1-87022-0
TP13 600786 | POST TEST POINT 1-87022-0 00779 1-87022-0
TP14 600786 | POST TEST POINT 1-87022-0 00779 1-87022-0
U1 230132 | INTEGRATED CIRCUIT 7447 01295 7447

u2 230132 | INTEGRATED CIRCUIT 7447 01295 7447

u3 230132 | INTEGRATED CIRCUIT 7447 01295 7447

U4 230132 | INTEGRATED CIRCUIT 7447 01295 7447

Us 230132 [ INTEGRATED CIRCUIT 7447 01295 1447

U6 230132 | INTEGRATED CIRCUIT 7447 01295 7447

u7 230065 INTEGRATED CIRCUIT 7475 01295 7475

ug 230065 | INTEGRATED CIRCUIT 7475 01295 7475

7-8




403614 — Assy., PCB, LOGIC & INTERCONNECTION continued

980453

REF |KEITHLEY MANU

DES P/N DESCRIPTION FSC P/N
U9 230065 INTEGRATED CIRCUIT 7475 01295 7475
ulo 230065 INTEGRATED CIRCUIT 7475 01295 7475
un 230065 INTEGRATED CIRCUIT 7475 01295 7475
U12 230028 INTEGRATED CIRCUIT SN7400 01295 SN7400
U13 230064 INTEGRATED CIRCUIT SN7404 01295 SN7404
Ul4 230037 INTEGRATED CIRCUIT 7490 01295 7490
Uls 230037 INTEGRATED CIRCUIT 7490 01295 7490
Ule 230037 INTEGRATED CIRCUIT 7490 01295 7490
7 230037 INTEGRATED CIRCUIT 7490 01295 7490
Ul8 230037 INTEGRATED CIRCUIT 7490 01295 7490
u19 230114 INTEGRATED CIRCUIT 7408 01295 7408
U220 230114 INTEGRATED CIRCUIT 7408 01295 7408
U2l 230114 INTEGRATED CIRCUIT 7408 01295 7408
u22 230064 INTEGRATED CIRCUIT SN7404 01295 SN7404
U23 230064 INTEGRATED CIRCUIT SN7404 01295 SN7404
U24 230064 INTEGRATED CIRCUIT SN7404 01295 SN7404
U25 230064 INTEGRATED CIRCUIT SN7404 01295 SN7404
U226 230072 INTEGRATED CIRCUIT SN7474 Q01295 SN7474
U227 230072 INTEGRATED CIRCUIT SN7474 01295 SN7474
u28 230029 INTEGRATED CIRCUIT SN7401 01295 SN7401
u29 230072 INTEGRATED CIRCUIT SN7474 01295 SN7474
U3o 230030 INTEGRATED CIRCUIT SN7402 01295 SN7402
U3i 230028 INTEGRATED CIRCUIT SN7400 01295 SN7400
U32 230031 INTEGRATED CIRCUIT SN7410 01295 SN7410
U33 230035 INTEGRATED CIRCUIT SN7473 01295 SN7473
U34 230028 INTEGRATED CIRCUIT SN7400 01295 SN7400
U3as 230064 INTEGRATED CIRCUIT SN7404 01295 SN7404
U3s 230116 INTEGRATED CIRCUIT 7432 01295 7432
uU37 230080 INTEGRATED CIRCUIT 7496 01295 7496
U38 230028 INTEGRATED CIRCUIT SN7400 01295 SN7400
u3e 230037 INTEGRATED CIRCUIT 7490 01295 7490
U40 230028 INTEGRATED CIRCUIT SN7400 01295 SN7400
U41 230071 INTEGRATED CIRCUIT 7445 01295 7445
U42 230073 INTEGRATED CIRCUIT SN7405 01295 SN7405
U43 230029 INTEGRATED CIRCUIT SN7401 01295 SN7401
U44 230133 INTEGRATED CIRCUIT 74121 01295 74121
w2 600245 JUMPER L-2007-1LP L-2007-1LP
w3 600245 JUMPER L-2007-1LP L-2007-1LP
Y1 920627 CRYSTAL 6 MHz 13571 6 MHz
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980453

403857 — Assy., PCB, READOUT (Figure 6.3)

REF  [KEITHLEY MANU
DES P/N DESCRIPTION FsC P/N
LED1 210065 | LED, DISPLAY HPS082.7750 50434 HP5082-7750
LED2 210065 | LED. DISPLAY HP5082-7750 50434 HP5082-7750
LED3 210065 | L.E.D. DISPLAY HP5082.7750 50434 HP5082-7750
LED4 210065 | L.E.D. DISPLAY HP5082-7750 50434 HP5082-7750
LEDS 210065 | LED. DISPLAY HP5082-7750 50434 HPS082.7750
LEDé6 210065 | LED. DISPLAY HP5082-7750 50434 HP5082-7750
R1 000241 RES CARBON 240 OHM 5% 1/4W | 81349 RCO7GF241]
R2 000241 | RES CARBON 240 OHM 5% 1/4W | 81349 RCO7GF241]
R3 000241 RES CARBON 240 OHM 5% 1/4W | 81349 RCO7GF241]
R4 000241 RES CARBON 240 OHM 5% 1/4W | 81349 RCO7GF241)
R5 000241 RES CARBON 240 OHM 5% 1/4W | 81349 RCO7GEF241)
Ré 000241 RES CARBON 2400HM 5% 1/4W | 81349 RCO7GF241)
R7 000241 RES CARBON 240 OHM 5% 1/4W | 81349 RCO7GF241)
R8 000241 RES CARBON 240 OHM 5% 1/4W | 81349 RCO7GF241)
R9 000241 RES CARBON 240 OHM 5% 1/4W | 81349 RCO7GF241)
R10 000241 RES CARBON 240 OHM 5% 1/4W | 81349 RCO7GF241)
R11 000241 RES CARBON 240 OHM 5% 1/4W | 81349 RCO7GF241}
R12 000241 RES CARBON 240 OHM 5% 1/4W | 81349 RCO7GF241]
R13 000241 RES CARBON 240 OHM 5% 1/4W 81349 RCO7GF241]
R14 000241 | RES CARBON 240 OHM 5% 1/4W | 81349 RCO7GF241}
RIS 000241 | RES CARBON 240 OHM 5% 1/4W | 81349 RCO7GF241)
Ri6 000241 | RES CARBON 240 OHM 5% 1/4W | 81349 RCO7GF241])
R17 000241 | RES CARBON 240 OHM 5% 1/4W | 81349 RCO7GF241)
R18 000241 | RES CARBON 240 OHM 5% 1/4W | 81349 RCO7GF241)
RI9 000241 | RES CARBON 240 OHM 5% 1/4W 81349 RCO7GF241]
R20 000241 | RES CARBON 240 OHM 5% 1/4W 81349 RCO7GF241}
R21 000241 RES CARBON 240 OHM : 5% 1/4W | 81349 RCO7GF241)
R22 000241 RES CARBON 240 OHM 5% 1/4W | 81349 RCOTGF241]
R23 00024t | RES CARBON 240 OHM 5% 1/4W | 81349 RCO7TGF241)
R24 000241 RES CARBON 240 OHM 5% 1/4W | 81349 RCO7GF241]
R25 000241 RES CARBON 240-0HM 5% 1/4W | 81349 RC0O7GF241)
R26 | 000241 | RES CARBON 240 OHM 5% 1/4W..| B1349 RCO7GF2411
R27 000241 | RES CARBON 240 OHM 5% 1/4W | 81349 RCO7GF241)
R28 000241 RES CARBON 240 OHM 5% 1/f4W .| 81349 RCO7GF241]
R29 000241 | RES CARBON 240 OHM 5% 1/4W | 81349, RC0O7GF241)
R30 000241 | RES CARBON 240 OHM 5% 1/4W 81349 RCO7GF241)
R31 000241 RES CARBON ~ 2400HM 5% 1/4W | 81349 RCO7GF241J
R32 000241 | RES CARBON 240-0HM 5% 1/4W | 81349 RCO7GF241}
R33 (00241 | 'RES CARBON 240 OHM 5% 1/4W 81349 RCO7GF241)
R34 (000241 RES CARBON 240 OHM 5% 1/4W | 81349 RCO7GF241}
R35 000241 RES CARBON 240 OHM 5% 1/AW 81349 ,RCOTGF241)
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403857 - Assy., PCB, READOUT continued

980453

REF  |KEITHLEY MANLU
DES PiN DESCRIPTION FSC P/N
R3i6 000241 RES CARBON 240 OHM S% 1/4W 81349 RCO7GEF241)
R37 (00241 RES CARBON 240 OHM 5% 1/4W 81349 RCO7GE241)
R3% 00024 RES CARBON 240 OHM 5% 1AW 81349 RCO7GF241)
R39 000241 RES CARBON 240 OHM 5% 1/4W 81349 RCO7GF241])
R40 000241 RES CARBON 240 OHM 5% 1/4W 81349 RCG7GEF241)
R4 000241 RES CARBON 240 OviM 5% 1/4W 81349 RCOTGE241)
R42 000241 RES CARBON 240 OHM 5% 1/4W 81349 RCO7GF241)
R43 000241 RES CARBON 240 OHM 5% 1/4W R1349 RCO7GF241)
R44 000241 RES CARBON 240 OHM 5% 1/4W 81349 RCO7GF241)
R45 000241 RES CARBON 240 OBM 5% 1/4W 81349 RCO7GEF241]
Rd6 000241 RES CARBON 240 OHM 5% 1/4W 81349 RCO7GF241]
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403623 - Assy., PCB, ATTENUATOR (Figure 6.5)

REF  [KEITHLEY MANU
DES P/N DESCRIPTION FSC P/N
Cl 100046 | CAP CERAM Ot MFD 1000 V 20% 56289 C023B102K 103M
C2 100012 | CAP CERAM 33 PFD 500V 10% 71471 TCD-DI-1(N750)
C3 120309 | CAP POLY OISMFD 200V 5% 27556 PA2C153)
C4 120313 | CAP POLY A5 MFD 200V 5% 27556 PA2C154])
CRI 211083 | DIODE  SiLICO 018 21793 211083
CR2 211083 | DIODE  SILICO 018 21793 211083
CR3 211083 | DIODE  SILICO 018 21793 211083
CR4 211083 | DIODE  SILICO 018 21793 211083
CR3S 211083 ([ DIODE  SILICO 018 21793 211083
CRoO 211083 ([ DIODE  SILICO 018 21793 211083
CR7 210004 | DIODE  SILICO 1N4004 81349 1N4004
CR8 211083 | DIODE  SILICO 018 21793 211083
K1 310111 RELAY pLAY 24796 RIOE-2314-2
K2 310112 | RELAY 28V 24796 RI10E-2315-2
K3 ol RELAY 28V 24796 RI10E-2314-2
K4 310113 | RELAY REED R4092-3 15636 R4092-3
R1 000107 | RES CARBON 100 M 5% 1/4W 81349 RCO7GF107])
R2 001796 | RES CARBON 2.70HM 5% 1/4W ¢1121 See Descrpt.
R3 010027 | RES METAL 4990HM T-0 1% 1/8W 81349 RN60D4990F
R4 010769 | RES METAL 45K 01% 18612 HP202
RS 040229 | POT CERMET 1K 10% 73138 BIP Series
R6 010770 | RES METAL 45.0097K 01% 18612 HP202
R7 000753 | RES CARBON 75K 5% 1/4W 81349 RCO7GF753)
R8 001806 | RES CARBON 200K 5% 2W 01121 See Descrpt.
R9 001806 | RES CARBON 200K 5% 2W 01121 See Descrpt.
RI1 040229 | POT CERMET K 10% 73138 89P Series
R12 020640 | RES WW, SET ‘ 21793 020640
R13 040229 | POT . CERMET 1K 10% 73138 89P Series
Rl4 010161 RES METAL 1100HM T 1% 1/8W 81349 RN60D 1100F
RIS 020640 | RES WW, SET 21793 020640
Rl16 010768 | RES METAL 500 OHM 01% 18612 HP202-M
RI17 000107 | RES CARBON 100M 5% 1/4W 81349 RCO7GF107)
RI18 040235 | POT CERMET 100K 10% 73138 89PR100K
RI19 010033 | RES METAL 499K 1% 1/8W 81349 RN6QD4992F
R20 000107 | RES CARBON 100 M 5% 1/4W 81349 RCO7GF107}
R21 010616 | RES METAL 50K A% 1/10W | 81349 RN55C5002B
R22 010616 | RES METAL 50K A% 1/10W | 81349 RNS55C5002B
R23 010616 | RES METAL 50K A% 1/10W | 81349 RN55C5002B
R24 020640 | RES WW, SET 21793 020640
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403623 - Assy., PCB, ATTENUATOR continued

980453

REF  [KEITHLEY| MANU
DES P/N DESCRIPTION FSC P/N
R2S 020640 | RES WW, SET 21793 020640
R26 020640 | RES WW, SET 21793 020640
R27 020640 | RES WW, SET 21793 020640
AR! 230103 | INTEGRATED CIRCUIT AMP LM308 27014 LM308
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980453

403625 — Assy., PCB, SWITCHING (Figure 6.7)

REF  |KEITHLEY ~ MANU
DES P/N ) DESCRIPTION FSC P/N
CR1 211083 | DIODE  SILICO 018 21793 | 211083
CR2 211083 | DIODE  SILICO 018 21793 | 211083
CR3 220019 | DIODE  SILICO ZENER IN752A 81349 | IN752A
CR4 220022 | DIODE  SILICO ZENER IN965B 81349 | IN965B
CRS 211083 | DIODE  SILICO 018 21793 | 211083
CR6 211083 | DIODE  SILICO 018 21793 | 211083
CR7 211083 | DIODE  SILICO 018 21793 | 211083
CR8 211083 | DIODE  SILICO 018 21793 | 211083
K1 |310110 | RELAY 5V 24796 | R10E-2445.1
K2 310110 | RELAY 5V 24796 | R10E-2445-1
OCI-1 | 250000 | ISOLATOR OPTICALLY COUPLED 01295 | TIL108
OCL2 | 250000 | ISOLATOR OPTICALLY COUPLED 01295 | TIL108
OCI3 | 250000 | ISOLATOR OPTICALLY COUPLED 01295 | TIL108
Qi 200200 | TRANS NPN 200200 21793 | 200200
Q2 200200 | TRANS NPN 200200 21793 | 200200
Q3 200200 | TRANS NPN 200200 21793 | 200200
Q4 200200 | TRANS NPN 200200 21793 | 200200
Qs 200200 | TRANS NPN 200200 21793 | 200200
Qs 200200 | TRANS NPN 200200 21793 | 200200
Q7 200200 | TRANS NPN 200200 21793 | 200200
Q8 200200 | TRANS NEN 200200 21793 | 200200
Q9 | 200200 | TRANS NPN 200200 21793 | 200200
Rl 000102 | RES CARBON 1K 5% 1/4W | 81349 | RCO7GF102
R2 000102 | RES CARBON . 1K 5% 1/4W | 81349 | RCO7GF102]
R3 000103 | RES CARBON 10K 5% 1/4W | 81349 | RCO7GF103]
R4 000103 | RES CARBON 10K 5% 1/4W | 81349 | RCO7GF103]
RS 000103 | RES CARBON 10K 5% 1/4W | 81349 | RCO7GF103]
R6 000361 | RES CARBON 360 OHM 5% 1/4W | 81349 | RCOTGF361J
R7 000361 | RES CARBON 360 0HM 5% 1/4W | 81349 | RCO7GF361)
R8 000361 | RES CARBON 360 OHM S% 1/4W | 81349 | RCO7GF361]
RY 000203 | RES CARBON 20K 5% 1/4W | 81349 | RCOTGF203)
R10 000203 | RES CARBON 20K 5% 1/4W | 81349 | RCO7TGF203]
RI1 000203 | RES CARBON 20K 5% 1/4W | 81349 | RCOTGF203]
RI2 000103 | RES CARBON 10K 5% 1/4W | 81349 | RCO7GF103}
R13 000103 | RES CARBON 10K 5% 1/4W | 81349 | RCO7GF103J
R14 000103 | RES CARBON 10K 5% 1/4w | 81349 | RCO7GF103)
RIS 000682 | RES CARBON 68K 5% 1/4W | 81349 | RCO7GF682)
R16 000472 | RES CARBON 47K 5% 1/aW | 81349 | RCO7GF472
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403625 — Assy., PCB, SWITCHING continued

980453

REF  {KEITHLEY MANU
DES P/N DESCRIPTION FSC P/N
17 000472 | RES CARBON 47K 5% 1/4W 81349 RCOTGF472)
I8 000472 | RES CARBON 47K 5% 1/4W | 81349 RCO7GF472]
U1 230073 | INTEGRATED CIRCUIT SN7405N 01295 SN7405N
L2 230034 | INTEGRATED CIRCUIT 74141 01295 74141

7-15



980453

403624 — Assy., PCB, ISOLATOR (Figure 6.9)

REF  |KEITHLEY MANU

DES P/N DESCRIPTION FSC P/N
Cl 120004 | CAP POLY .00l MFD 500V 08257 K80 Series
C2 101175 | CAP CERAM 220 PFD 100V 10% 71471 SCD1XSF
C3 101175 | CAP CERAM 220 PFD 100V 10% 71471 SCD1XSF
C4 101145 | CAP CERAM 1060 PFD 500V 10% 04222 TCD-DI-IN5600-100
C5 101099 | CAP CERAM 680 PFD 1000 V 10% 71471 SCD2X5F
C6 121092 | CAP MYLAR 0022 MFD 100V 10% 09023 WMF1D22
C7 101145 | CAP CERAM 100 PFD 500V 10% 04222 TCD-DI-1N5600-100
C8 100012 | CAP CERAM 33PFD 500V 10% 71471 TCD-DI-1(N750)
C9 120271 | CAP POLY S MFD 50V 5% 27556 PV2AS504]
C10 101182 | CAP CERAM 47 PFD 500V 10% 71471 TCD-DI-2(N750)
Cl1 100017 | CAP CERAM O1IMFD 100V 20% 56289 CO23BI10IF103M
Cl2 100017 | CAP CERAM O1MFD 100V 20% 56289 C023B10iF103M
C13 101182 | CAP CERAM 47 PFD 500 v 10% 71471 TCD-DI-2(N750)
Cid 110126 | CAP TANTA 6.8 MFD 35V 20% 05397 T368B685M035AS
C16 120313 | CAP POLY ASMFD 200V 5% 27556 PA2C154])
C17 100032 | CAP MICA Q0013MFD 100V 10% 72136 DMI19F132}
C18 121394 | CAP MYLAR J5MFD 100V 10% 09023 WMF1P15
Ci9 101145 | CAP CERAM 100 PFD 500V 10% 04222 TCD-DI-IN5600-100
C20 120313 | CAP POLY ASMFD 200V 5% 27536 PA2C154]
C21 110163 | CAP TANTA 4.7 MFD 35V 20% 05397 T368B475M035A8
Cc22 110163 | CAP TANTA 4.7 MFD BV 20% 05397 T368B475M035A8
C23 101145 | CAP CERAM 100 PFD 500V 10% 04222 TCD-DI-IN5600-100
C24 101145 | CAP CERAM 100 PFD 500V 10% 04222 TCD-DI-IN5600-100
C25 100012 | CAP CERAM 33 PFD 500V 10% Tan TCD-DA-1(N750)
C26 100012 | CAP CERAM 33PFD 500V 10% 71471 TCD-DI-1{N750)
C27 100012 | CAP CERAM 33 PFD 500V 10% 71471 TCD-DI-1(N750)
CR1 210004 | DIODE SILICO 1N4004 81349 1N4004
CR2 220015 1§ DIODE SILICO ZENER IN967B 81349 IN967B
CR3 220035 | DIODE ZENER 16V 5% 81349 IN966B
CR4 220007 | DIODE  SILICO ZENER IN751A 81349 INT51A
CRS 220007 | DIODE  SILICO ZENER IN751A 81349 IN751A
CR6 210004 | DIODE  SILICO 1N4004 81349 1N4004
CR7 210004 | DIODE  SILICO IN4004 81349 1N4004
CR& 211083 | DIODE  SILICO 018 21793 211083
CR9 211083 | DIODE  SILICO 018 21793 211083
CR10 211083 | DIODE  SILICO 018 21793 211083
CRI11 211083 | DIODE SILICO 018 21793 211083
CR12 211083 | DIODE  SILICO 018 21793 211083
KiA 310113 | RELAY REED R4092-3 15636 R4092.3
K!B 310113 | RELAY  REED R4092-3 15636 R4092.3
Q1 200191 TRANS PNP 2N1305 81349 2ZNI1305
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403624 — Assy., PCB, ISOLATOR continued

980453

REF  |KEITHLEY MANU
DES P/N DESCRIPTION FSC P/N
Q2 200200 | TRANS NPN 200200 21793 200200
Q3 200088 | TRANS  SILICO PNP 2N4248 80131 2N4248
Q4 200200 | TRANS NPN 200200 21793 200200
Q5 200200 | TRANS NPN 200200 21793 200200
Q6 200201 TRANS DUAL NPN 200201 21793 200201
Q7 200199 | TRANS DUAL 200199 21793 200199
Qs 200088 | TRANS  SILICO PNP 2N4248 80131 2N4248
Q9 200200 | TRANS NPN 200200 21793 200200
Rl 010529 | RES METAL 10K T-0 1% 1/10W | 81349 RNS5SC1002F
R2 010277 | RES METAL 442 OHM 1% 1/8W 81349 RN60D4420F
R3 040235 | POT CERMET 100K 10% 73138 89PR100K
R4 001810 | RES CARBON 47TM 5% 1/2W 011214 See Descrpt.
RS 000103 | RES CARBON 10K 5% 1/4W 81349 RCO7GF103]
Ré6 000103 | RES CARBON 10K 5% 1/4W 81349 RCO7GF103])
R7 040235 | POT CERMET 100K 10% 73138 89PR100K
RS 001810 | RES CARBON 47TM 5% 1[2W 01121 See Descrpt.
R9 000103 RES CARBON 10K 5% 1/4W 81349 RCO7GF103]
R10 001737 | RES CARBON FSV 5% 1/4W 21793 001737
Rl11 010779 | RES METAL 806K 1% 1/4W 81349 RN65SEB063F
Ri12 001737 | RES CARBON FSv 3% 1/4W 21793 001737
R13 000220 | RES CARBON 22 OBM 5% 1/4W 81349 RCO7GF220)
R14 040232 | POT CERMET 10K 10% 73138 B89PRI10K
R15 010429 | RES METAL 475K 1% 1/8W 81349 RN60D4753F
R16 001737 | RES CARBON FSV 5% 1/4W 21793 001737
R17 010779 | RES METAL 806K 1% 1/4W 81349 RN65E8063F
Ri8 001737 | RES CARBON FSV 3% 1/4W 21793 001737
R19 000432 | RES CARBON 43K 5% 1/4W B1349 RCO7GF432)
R20 000432 | RES CARBON 43K 5% 1/4W 81349 RCO7GF432]
R21 000513 | RES CARBON 51K 5% 1/4W 81349 RCO7GF513]
R22 000513 | RES CARBON 51K 5% 1/4W 81349 RCO7GF513)
R24 010106 | RES METAL 324K T-0 1% 1/8W 81349 RN60D3243F
R25 000103 | RES CARBON 10K S% 1/4W 81349 RCOTGF103)
R26 000103 | RES CARBON 10K 5% 1/4W 81349 RCO7GF103)
R28 010106 { RES METAL 324K T-0 1% 1/8W 81349 RN60OD3243F
R29 010536 RES METAL 100K T-0 1% 1/10W | 81349 RN55C1003F
R30 010529 | RES METAL 10K T-0 1% 1/10W | 81349 RN55CI002F
R31 010536 | RES METAL 100K T-0 1% 1/10W | 81349 RN55CI003F
R32 010621 RES METAL 499K T-0 1% 1/10W | 81349 RN55C4992F
R33 000102 | RES CARBON 1K 5% 1/4W B1349 RCO7GF102)
R34 000241 RES CARBON 240 OHM 5% 1/4W 81349 RCOTGF241]
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980453

403624 -- Assy,, PCB, ISOLATOR continued

REF |KEITHLEY MANU
DES P/N DESCRIPTION ESC PN
R3e 000104 | RES CARBON 100 K 5% 1/4W 81349 RCO7GF104]
R37 000241 | RES ‘CARBON 240 OHM 5% 1/4W 81349 RCO7GF241)
R38 000103 | RES CARBON 10K 5% 1/4AW | 81349 RCO7GF103}

ARI 230103 | INTEGRATED CIRCUIT LM308 27014 LM308
AR2 230054 { INTEGRATED CIRCUIT IM301A 27014 LM301A
AR3 230054 | INTEGRATED CIRCUIT LM301A 27014 LM301A
AR4 230054 | INTEGRATED CIRCUIT LM301A 27014 LM301A
AR5 230054 | INTEGRATED CIRCUIT IM301A 27014 EM30tA
TP1 600786 | POST TEST POINT 1-87022-0 00779 1-87022-0
TP2 600786 | POST ‘TEST POINT 1-87022-0 00779 | 1-87022-0
TP3 600786 | POST TEST POINT 1-87022-0 00779 1.870220
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403916 - Assy., PCB, 10V REFERENCE (Figure 6.12)

980453

REF  |KEITHLEY] MANU
DES P/N DESCRIPTION FSC P/N
CRI* 220032 | DIODE  ZENER 403686 21793 403680
Q1 200196 | TRANS NPN 2N3568 81349 2N3568
Q2+ 200200 | TRANS NPN 200200 21793 200200
R1* 020654 | RES ww FSV 4036806 1% 22045 390
R2 020641 RES ww 10K 1% .0SW | 22045 J-90
R3 040232 | POT CERMET 10K 10% 73138 89PR10K
R4 040235 | POT CERMET 100K 10% 73138 89PRI100K
R3S 040236 | POT CERMET 200K 10% 73138 89PR200K
Ré 000565 | RES CARBON 5.6M 5% L[4W 81349 RCOTGFS565]
R7 010774 | RES METAL 37K 01% 18612 V53-1
RS 010773 | RES METAL 63K O1% 18612 V53-1
RY* 020655 | RES ww F8V 403686 1% 22045 1-90 86
R10* 010941 RES METAL FSv 403686 ZENER BRIDGE | 21793 010941
R1]1** 010879 | RES METAL IM 1% 1/10W | B1349 RNS5D1004F
R12%* 012007 | RES METAL 232K NOM FSsvV 1% 21793 012007
AR1 230127 | INTEGRATED CIRCUIT 06665 888725C

*Zener Ref FSV Kit 403686
*#Part of temperature compensation circuit and may not be installed in all assemblies

All other components are Ref Amp Assy 403917
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403626 — Assy., PCB, DIGITIZER (Figure 6.12)

REF  |KEITHLEY MANU

DES P/N DESCRIPTION FSC P/N
Cl 110125 | CAP TANTA 2.2MFD 35V 20% 05397 T368B225M035A8
Cc2 110125 | CAP TANTA 22MFD BV 20% 05397 T368B225M035AS
3 101098 | CAP CERAM 330PFD 1000V 10% 56289 CO16B102E331K
C4 101642 | CAP CERAM 150 PFD 500V 10% 71471 SCD1XSF
C5 101174 | CAP CERAM 001 MFD 500V 10% 04222 SCD-DB1-2X5F-1000
Cé 100006 | CAP CERAM 10 PFD 500V 71471 TCDI-1(N750)
C7 110127 | CAP TANTA 22 MFD 6V 2006 05397 T368B226M0O06AS
C8 120253 | CAP POLY S33MFD 100V 5% 71785 863UW
Cc9 101642 | CAP CERAM 150 PFD 500V 10% 71471 SCD1XSF
Cl0 110125 | CAP TANTA 2.2 MFD 5V 20% 05397 T368B225M035A8
Ctl 101642 | CAP CERAM 150 PFD 500V 10% 71471 SCDIXSF
Ci2 100012 | CAP CERAM 33PFD 500V 10% 71471 TCD-DI-1{N750)
C13 110126 | CAP TANTA 6.8 MFD 35V 20% 05397 T368B685M035AS
Cis 100G17 | CAP CERAM OIMFD 100V 20% 56289 CO23B101F103M
Cl6 100017 | CAP CERAM OIMFD 100V 20% 56289 CO23BI0OIF103M
C17 110126 | CAP TANTA 6.8 MFD K'Y 20% 05397 T368B685MO35AS
C18 100068 | CAP CERAM 02MFD 100V 20% 56289 CO23B101H203M
C19 110126 | CAP TANTA 6.8 MFD 35V 20% 05397 T368B685M035 AS
C20 }00068 | CAP CERAM 02MFD 100V 20% 56289 C023B101H203M
C2t 120308 | CAP POLY 047MFD 250V 10% 73445 C280MAE/A47K
C26 110126 | CAP TANTA 6.8 MFD Y 20% 05397 T368B685M035AS8
C27 130142 | CAP MICA 150 PFD 5% 72136 DM5-181]
C28 110126 | CAP TANTA 6.8 MFD 3sv 20% 05397 T368B685M035AS
C29 120308 | CAP POLY 047MFD 250V 10% 73445 C280MAE/A47K
C30 100068 | CAP CERAM .02MFD 100V 20% 56289 C023R101H203M
C31 110126 | CAP TANTA 6.8 MFD [V 20% 05397 T368B685MO35AS
C32 110126 | CAP TANTA 6.8 MFD 5V 20% 05397 T368B685MO35AS
C36 100017 | CAP CERAM QO01MFD 100V 20% 56289 C023B101F103M
C37 110127 | CAP TANTA 22 MFD 6V 20% 05397 T368B226MO0GAS
C38 110129 | CAP TANTA .1 MFD 35V 20% 05397 T368A104M035AS
C39 101098 | CAP CERAM 330PFD 1000V 10% 56289 C016B102E331K
C41] 100006 | CAP CERAM 10 PFD s00V ‘ 71471 TCDI-1(N750)
C42 100017 | CAP CERAM O1MFD 100V 20% 56289 CO23Bi01F103M
C43 110165 | CAP TANTA .15 MFD 35V 10% 05397 T368A154K035A8
C44 110158 | CAP TANTA 10 MFD 50V 10% 05397 T362C106K050A
C4s5 101644 | CAP CERAM 200PFD 1000V 20% 71471 GPDX5F201K
C46 101642 | CAP CERAM t50 PFD 500V 10% 71471 SCD1XSF
C47 101644 | CAP CERAM 200PFD 1000V 20% 71471 GPDX5F201K
CRi 220054 | DIODE ZENER IN5260B 81349 IN5260B
CR2 220059 | DIODE ZENER 33V 5% 81349 IN973B
CR3 211083 | DIODE  SILICO 018 21793 211083
CR4 211083 | DIODE  SILICO 018 21793 211083
CRS 211083 | DIODE  SILICO 018 21793 211083
CRé 211083 | DIODE  SILICO 018 21793 211083
CR7 211083 | PIODE  SILICO 018 . 21793 211083
CR8 211083 | DIODE  SILICO 018 21793 211083
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403626 — Assy., PCB, DIGITIZER continued

980453

'KEITHI.EY

REF MANU
DES P/N DESCRIPTION FSC P/N
CR9 211083 | DIODE  SILICO 018 21793 211083
CR10 211083 | DIODE  SILICO 018 21793 211083
CR11 211083 | DIODE  SILICO 0t8 21793 211083
CR12 211083 | DIODE  SILICO 018 21793 211083
CR13 211083 | DIODE  SILICO 018 21793 211083
CR14 220022 | DIOBE  SILICO ZENER INS65B 81349 IN965B
CR15 220007 | DIODE  SILICO ZENER IN751A 81349 IN751A
CR16 211083 | DIODE  SILICO 018 21793 211083
CR17 211083 | DIODE  SILICO 018 21793 211083
CR18 220007 | DIODE  SILICO ZENER IN751A 81349 INTS1A
CR19 220007 | DIODE  SILICO ZENER IN751A 81349 IN7T51A
CR20 211083 | DIODE  SILICO 018 21793 211083
CR2] 211083 | DIODE  SILICO 018 21793 211083
CR22 220022 | DIODE  SILICO ZENER IN965B 81349 IN965B
CR25 220022 | DIODE  SILICO ZENER IN9658 81349 IN965B
CR26 220031 | DIODE  SILICO ZENER 1/4M3.3AZS 1/4M3.3AZ5
CR27 211083 | DIODE  SILICO 018 21793 211083
CR28 211083 | DIODE  SILICO 018 21793 211083
CR29 220031 | DIODE  SILICO ZENER 1/4M3.3AZ5 1/4M3.3AZ5S
CR31 221177 | DIODE  SILICO ZENER 018 04713 1/4M.2 4AZ5
Q1 200088 | TRANS  SILICO PNP 2N4248 80131 2N4248
Q2 200088 | TRANS  SILICO PNP 2N4248 80131 2N4248
Q3 200088 | TRANS  SILICO PNP 2N4248 80131 2N4248
Q4 200088 | TRANS  SILICO PNP 2N4248 80131 2N4248
Q5 200088 | TRANS  SILICO PNP 2N4248 80131 2N4248
Q6 200088 | TRANS  SILICO PNP 2N4248 80131 2N4248
Q7 200088 | TRANS  SILICO PNP 2N4248 80131 2N4248
Qg8 200162 | SWITCHES FET MATCHED SET 21793 200162
Q9 200224 | TRANS 200224 21793 200224
Qlo 200162 | SWITCHES FET MATCHED SET 21793 200162
Qi1 200224 | TRANS 200224 21793 200224
Q12 200162 | SWITCHES FET MATCHED SET 21793 200162
Q13 200224 | TRANS NPN 200224 21793 200224
Qlé 200037 | TRANS  SILICO NPN 2N3646 BO131] 2N3646
Q17 200161 | TRANS SELECTED FET E415 17856 E415
Q18 200037 | TRANS  SILICO NPN 2N3646 80131 2N3646
Q19 200160 | TRANS  FET E-304 17856 E-304
Q20 200160 | TRANS  FET E-304 17856 E-304
Q21 200037 | TRANS  SILICO NPN 2N3646 80131 2N3646
Q22 200200 | TRANS NPN 200200 21793 200200
Q23 200037 | TRANS  SILICO NPN 2N3646 B0131 2N3646
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403626 — Assy., PCB, DIGITIZER continued

REF KEITHLEY] MANU
DES P/N DESCRIPTION FSC P/N

Q24 200203 TRANS E-201 17856 E-201

Q25 200203 TRANS E-201 17856 E-201

Q26 200088 TRANS  SILICO PNP 2N4248 80131 2N4248

Q27 200088 TRANS  SILICO PNP 2N4248 80131 2N4248

Q28 200200 TRANS NPN 200200 21793 200200

Q29 200200 TRANS NPN 200260 21793 200200

Q30 200037 TRANS  SILICO NPN 2N3646 80131 2N3646

Q31 200099 TRANS 2N4258 81349 2N4258

Q32 200200 TRANS NPN 200200 21793 200200

Q33 200200 TRANS NPN 200200 21793 200200

Q34 200200 TRANS NPN 200200 21793 200200

Q35 200088 TRANS  SILICO PNP 2N4248 80131 2N4248

Q36 200088 TRANS  SILICO PNP 2N4248 80131 2N4248

Q37 200200 TRANS NPN 200200 21793 200200

Q38 200068 TRANS PNP 2N4250 80131 2N4250

Q41 200201 TRANS DUAL NPN 200201 21793 200201

Q43 200037 TRANS  SILICO NPN 2N3646 80131 2N3646

Q44 200200 TRANS NPN 200200 21793 200200

Q45 200200 TRANS NPN 200200 21793 200200

Qde6 200200 | TRANS NPN 200200 21793 200200

R1 000273 RES CARBON 27K 5% 1/4W 81349 RCO7GF273)
R2 040240 POT ‘CERMET 10 OHM 20% 73138 B9PR10

R3 000101 RES CARBON 100 OHM 5% 1/aW 81349 RCO7GF101]
R4 000101 RES CARBON 100 OHM 5% 1/4W 81349 RCO7GF101)
RS 000103 RES CARBON 10K 5% 1/4W 81349 RCO7IGF103)
R6 000104 RES CARBON 100K 5% 1/4W 81349 RCOTGF104)
R7 000_'202‘ RES CARBON 2K 5% 1/4W 81349 RCO7GF202)
R8 000104 RES CARBON 100K 5% 1/4W 81349 RCO7GF104]
R9 000202 RES CARBON 2K 5% 1/4W 81349 RCO7GF202]
R10 000202 | RES CARBON 2K 5% 1/4W 81349 RCO7GF202)
R11 000302 RES CARBON JK 5% 1/4aW 81349 RCO7GF302)
R12 000152 RES CARBON 15K 5% 1/4W 81349 RCO7GF152
R13 000302 RES CARBON 3K 5% 1/4W 81349 RCO7GF302)
Rl4 000152 RES CARBON 15K 5% 1/4W 81349 RCO7GF152
R15 000103 RES CARBCN 10K 5% 1/4W 81349 RCO7GF103)
R16 000104 RES CARBON 100K 5% 1/4W 81349 RCO7GF104)
R17 000104 RES CARBON 100K 5% 1/aW 81349 RCO7GF104]
R18* 010621 RES METAL 499K T-0 1% 1/10W | 81349 RNSSC4992F
R19 000152 RES CARBON 15K 5% 1/4W 81349 RCO7GF152)
R20 000153 RES CARBON 15K 5% 1/4W 81349 RCO7GF153]
R21 000511 RES CARBON 510 OHM 5% 1/4W 81349 RCO7GF511)
*In 50 Hz units, R18 is:

RI8 010642 RES METAL 59K T-0 1% 81349 RNS5D5902F
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403626 — Assy., PCB, DIGITIZER continued

980453

REF  |KEITHLEY MANU
DES P/N DESCRIPTION FSC P/N
R22 000511 | RES CARBON 510 OHM 5% 1/4W 81349 RCO7GF511)
R23 000511 | RES CARBON 510 OHM 5% 1/4W 81349 RCO7GF5111
R24 000153 | RES CARBON 15K 5% 1/4W 81349 RCO7GF153)
R25 000272 | RES CARBON 27K 5% 1/4W 81349 RCO7GF2723
R26 010013 | RES METAL 604K T-2 1% 1/{8W | 81349 RN6OC6042F

R27 040228 | POT CERMET 500 OHM 10% 73138 89PR500
R28 010621 | RES METAL 499K T-0 1% 1/10W | 81349 RNS55C4992F
R29 000473 | RES CARBON 47K 5% 1/4W 81349 RCO7GF473]
R30 010013 | RES METAL 604K T-2 1% 1/8W 81349 RN60C6042F
R31 010502 | RES METAL 249K 1% 1/8W B1349 RN60D2493F
R32 (000302 | RES CARBON 3K 5% 1/4W 81349 RCO7GF3021
R33 000153 | RES CARBON I5K 5% 1/4W 81349 RCO7GF153)
R34 000104 | RES CARBON 100K 5% 1/4W 81349 RCOTGF104)
R35 010027 | RES METAL 499 OHM T-0 1% 1/8W 81349 RN60D4990F
R36 010621 | RES METAL 499K T0 1% 1/10W | 81349 RN55C4992F
R37 600245 | JUMPER L-2007-1LP L-2007-1LP
R38 000107 | RES CARBON 100M 5% 1/4W 81349 RCO7GF107]
R39 001737 | RES CARBON FSV 5% 1/4W 21793 001737

R40 040234 | POT CERMET 50K 10% 73138 B9PRSOK

R41 000272 | RES CARBON 27K 5% 1/4W 81349 RCO7GF272)
R42 000153 | RES CARBON ISK 5% 1/4W 81349 RCO7GF153)
R43 000203 | RES CARBON 20K 5% 1/4W 81349 RCO7GF203)
R44 000104 | RES CARBON 100K 5% 1/4W 81349 RCO7GF104]
R45 001737 | RES CARBON F8V 5% 1/4W 21793 001737

R46 000272 | RES CARBON 27K 5% 1/4W 81349 RCOTGF272)
R47 000153 | RES CARBON ISK 5% 1/4W B1349 RCO7GF153]
R50 000392 I RES CARBON 39K 5% L/4W 81349 RC0O7GF392)
R51 000103 | RES CARBON 10K 5% 1/4W 81349 RCOTGF103]
R52 000204 | RES CARBON 200K 5% 1/4W 81349 RCO7GF204)
R53 000511 RES CARBON 510 OHM 5% 1/4W 81349 RCO7GFS11J
R54 000511 RES CARBON 510 OHM 5% 1/aW 81349 RCO7GF511)
RS5 000392 | RES CARBON 39K 5% 1/4W 81349 RCO7GF392]
R56 000152 | RES CARBON 15K 5% 1/4aW 81349 RCO7GF152]
RS§7 040235 | POT CERMET 100K 10% 73138 B9PR 100K
R58 000390 | RES CARBON 39 OHM 5% 1/4W B1349 RCO7GF390J
R59 000102 | RES CARBON 1K 5% 1/4W 81349 RCO7GF102)
R60 000103 | RES CARBON 10K 5% 1/4W 81349 RC0O7GF103)
Re61 000622 | RES CARBON 62K 5% 1/4W 81349 RCO7GF622)
R62 000206 | RES CARBON 20M 5% 1/4W 81349 RCO7GEF206]
R63 010871 RES MATCHED PAIR 5K HP202 18612 HP202

Re64 040235 | POT CERMET 100K 0% 73138 89PR100K
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980453

403626 - Assy., PCB, DIGITIZER continued

REF  [KEITHLEY MANU
DES P/N DESCRIPTION FSC P/N
R65 000100 | RES CARBON 10 OHM 5% 1/4W 81349 RCO7GF100J
R66 010520 | RES METAL 215K 1% 1/10W | 81349 RN60D2152F

R67 010871 RES MATCHEDPAIR 5K HP202 18612 HP202

R68 010646 | RES METAL 249K T-0 1% 1/10W 1 81349 RN55C2491F
R70 000103 § RES CARBON 10K 5% 1/4W 81349 RCO7GF103)
R7] 000103 | RES CARBON 10K 5% 1/4W 81349 RCOTGF103)
R72 010124 | RES METAL 19.6 K T-0 1% 1/8W 81349 RN6GD1962F
R73 000750 | RES CARBON 75 OHM 5% 1/4W 81349 RCO7GF750])
R74 010533 | RES METAL 287K 1% t/10W | 81349 RNS5C2872F
R75 000512 | RES CARBON 5.1K 5% 1/4W 81349 RCO7GFES512]
R76 000390 | RES CARBON 39 OHM 5% 1/4W 81349 RCO7GF390])
R77 000513 | RES CARBON 51K 5% 1/4W 81349 RCO7GF513)
R78 000101 | RES CARBON 100 OHM 5% 1/4W 81349 RCO7GF100]
R79 000510 | RES CARBON 51 OHM 5% 1/4W 81349 RCO7GF510]
R80 000200 | RES CARBON 20 OHM 5% 1/4W 81349 RCOTGF200]
R81 000183 | RES CARBON 18K 5% 1/4W 81349 RCO7GF183]
R82 000202 | RES CARBON 2K 5% 1/4W B1349 RCOTGF202]1
R83 000104 | RES CARBON 100K 5% 1/4W 81349 RCOTGF104)
R84 000565 | RES CARBON 50M 5% 1/4W 81349 RCOTGEF565)
R85 000100 | RES CARBON 10 OHM 5% 1/4W 81349 RCO7GF100J
R86 000105 | RES CARBON 1M 5% 1/4W 81349 RCO7GF105)
R87 000204 | RES CARBON 200K 5% 1/4W | 81349 RCO7GF204)
R88 000684 | RES CARBON 680K 5% tf4wW 81349 RCO7GF684)
Tl 403553 | TRANSFORMER PULSE 403553 21793 403553

T2 403553 | TRANSFORMER PULSE 403553 21793 403553

T3 403553 | TRANSFORMER PULSE 403553 21793 403553

TPI 600786 | POST TEST POINT 1-87022-0 00779 1.87022-0
TP2 600786 | POST TEST POINT 1-87022.0 00779 1-87022.0
TP3 600786 | POST TEST POINT 1-87022-0 00779 1-87022-0
TP4 600786 | POST TEST POINT 1-87022-0 00779 1-87022-0
TP5 600786 | POST TEST POINT 1-87022-0 00779 1-87022-0
TP6 600786 | POST TEST POINT 1-87022-0 Qo779 1-87022-0
TP7 600786 | POST TEST POINT 1-87022-0 00779 1-87022-0
TP8 600786 | POST TEST POINT 1-87022-0 00779 1-870220
TP9 600786 | POST TEST POINT 1-87022-0 00779 1.87022-0
TP1O 600786 | POST TEST POINT 1-87022-0 067719 1.87022-0
TP1 600786 | POST TEST POINT 1-87022-0 00779 1-87022-0
P12 600786 | POST TEST POINT 1-87022-0 00779 1.870220
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403626 — Assy., PCB, DIGITIZER continued

980453

REF  (KEITHLEY MANU
DES P/N DESCRIPTION FSC P/N
ARI 230054 | INTEGRATED CIRCUIT LM301A 27014 5L22348
AR2 230090 | INTEGRATED CIRCUIT LAT25 07263 LAT2S
Ul 230076 | INTEGRATED CIRCUIT 74L00 01295 74L00
Ul 230076 | INTEGRATED CIRCUIT 74L00 01295 74100
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980453

403616 -- Assy., PCB, PROGRAM (Figure 6.14)

REF  |KEITHLEY MANU

DES P/N DESCRIPTION FSC P/N
Al 403682 | CABLE Assy. 21793 403682
Cl 110152 | CAP TANTA A7 MFD 50V 10% 05397 T368A474K050AS
C2 110165 | CAP TANTA 15 MFD 35V 10% 05397 T368A154K035A8
C3 110153 | CAP TANTA 27MFD 50V 10% 05397 KR27P50K
C4 121091 | CAP MYLAR 033MFD 100V 10% 09023 WMF1833
C5 120308 | CAP POLY - 047MFD 250V 10% 73445 C280MAE/A47K
Cé 120308 | CAP POLY 047TMFD 250V 10% 73445 C280MAE/A47K
CR1 211083 | DIODE  SILICO 018 21793 211083
CR2 211083 | DIODE  SILICO 018 21793 211083
CR3 211083 | DIODE  SILICO 018 21793 211083
Q1 200200 | TRANS NPN 200200 21793 200200
Q2 200200 | TRANS NPN - 200200 21793 200200
Q3 200200 | TRANS NPN 200200 21793 200200
Q4 200200 | TRANS NPN 200200 21793 200200
Qs 200200 | TRANS NPN 200200 21793 200200
Q6 200136 | TRANS  SILICO NPN 2N5963 81349 2N5963
Q7 200088 | TRANS  SILICO PNP 2N4248 80131 2N4248
Q8 200037 | TRANS  SILICO NPN 2N3646 80131 2N3646
Q9 200037 | TRANS  SILICO NPN 2N3646 80131 2N3646
Q10 200037 | TRANS  SILICO NPN 2N3646 80131 2N3646
Rl 000103 | RES CARBON 16K 5% 1/AW | 81349 RCO7GF103}
R2 000103 | RES CARBON 10K 5% 1/4W | 81349 RCO7GF103]
R3 000103 | RES CARBON 10K 5% 1/4AW 81349 RCO7GF103}
R4 000103 | RES CARBON 10K 5% 1/4W | 81349 RCO7GF103)
RS 000103 | RES CARBON 10K 5% 1/4W 81349 RCO7GF103}
Ro 000103 | RES CARBON 10K 5% 1/4W | 81349 RCO7GF103)
R7 000103 | RES CARBON 10K 5% 1{4W | 81349 RCOTGF103F
R8 000103 | RES CARBON 10K 5% 1/4W 1 81349 RCO7GF103J
R9 000103 | RES CARBON 10K 5% t{4W | 81349 RCO7GF103]
RIG | 000103 | RES CARBON 10K 5% 1/4W | 81349 RCO7GF103]
Rl 000103 | RES CARBON 10K 5% 1/4W | 81349 RCO7GF103)
Ri12 000103 | RES CARBON 10K 5% 1/4W | 81349 RCOTGF103)
R13 000103 | RES CARBON 10K 5% 1/4W | 81349 RCO7GF103]
R14 000512 | RES CARBON 51K 5% 1/4W 81349 RCO7GF512}
R15 000512 | RES CARBON 5.1K 5% 1/4W | 81349 RCO7GFs12]
Rl6 000512 | RES CARBON 51K 5% 1/4W 81349 RCO7GFS512]
R17 000512 | RES CARBON 5.1K 5% 1/4W | 81349 RCO7GF512)
R18 000512 | RES CARBON 5.1K 5% 1{4W | 81349 RCO7TGF512)
R19 000432 | RES CARBON 43K 5% 1/4W | 81349 RCO7GF432)
R20 000432 | RES CARBON 43K 5% 1/4W 81349 RCO7GF432]
R21 000432 | RES CARBON 43K 5% 1/4W | 81349 RCOTGF432)
R22 000432 | RES CARBON 43K 5% 1/4W | 81349 RCO7GF432}
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403616 — Assy., PCB, PROGRAM continued

980453

REF  [KEITHLEY] MANU
DES P/N DESCRIPTION FSC P/N
R23 010650 | RES METAL 1M 1% 81349 RNSSE1004F
R24 000105 | RES CARBON M 5% 1/4W 81349 RCO7GF105]
R25 010529 | RES METAL 10K T-0 1% 81349 RNSSDI002F
R26 000103 | RES CARBON 10K 5% 1/4W 81349 RCO7GF103)
R27 000103 | RES CARBON 10K 5% 1/4W 81349 RCO7GF103)
R28 010676 | RES METAL 15K 1% 81349 RN55C1502F
R29 000242 | RES CARBON 24K 5% 1/4W 81349 RCO7GF242]
R30 010697 | RES METAL 26.7K 1% 81349 RN55D2672F
R31 000512 | RES CARBON 51K 5% 1/4W 81349 RCO7GF512]
R32 000222 | RES CARBON 2.2K 5% 1/4W 81349 RCO7GF222]
R33 000512 | RES CARBON 5.1K 5% 1/4W 81349 RC0O7GF512)
R34 000242 | RES CARBON 24K 5% 1/4W 81349 RCO7TGF242)
R35 000511 RES CARBON 510 OHM 5% -1/4W 81349 RCO7GF511)
R36 000103 | RES CARBON 10K 5% 1/4W 81349 RCO7GF103)
R37 000103 | RES CARBON 16K 5% 1/4W 81349 RCO7GF103)
R38 000222 | RES CARBON 22K 5% 1/4W 81349 RCO7GF222)
R39 000222 | RES CARBON 22K 5% 1/4W B1349 RCO7GF222)

U1 230029 | INTEGRATED CIRCUIT SN7401 01295 SN74(1

U2 230114 | INTEGRATED CIRCUIT 7408 01295 7408
U3 230029 | INTEGRATED CIRCUIT SN7401 01298 SN7401
U4 230029 | INTEGRATED CIRCUIT SN7401 01295 SN7401
U5 230028 | INTEGRATED CIRCUIT SN7400 01295 SN7400
U6 230065 | INTEGRATED CIRCUIT 7475 01295 7475
U7 230065 | INTEGRATED CIRCUIT 7475 01295 7475
U8 230065 ( INTEGRATED CIRCUIT 7475 01295 7475
U9 230029 | INTEGRATED CIRCUIT SN7401 01295 SN7401
U10 230029 | INFEGRATED CIRCUIT SN7401 01295 SN7401
U11 230115 | INTEGRATED CIRCUIT 7409 01295 7409
12 230029 | INTEGRATED CIRCUIT SN7401 01295 SN7401
U13 230028 | INTEGRATED CIRCUIT SN7400 01295 SN7400
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Y8453

403615 - Assy., PCB, DISPLAY (Figure 6.16)

REF KEITHLEY MANU
DES P/N DESCRIPTION FSC P/N

CR1 220031 DIODE  SILICO ZENER 1/4M3.3AZ5 04713 1/4AM3.3AZS
DS1 9201161 LAMP NEON NE-2H 08806 C2A

nDSs2 920116 | LAMP NEON NE-2H 08806 C2A

DS3 920116 LAMP NEON NE-2H 08806 C2A

DS54 920116 LAMP NEON NE-2H 08806 C2A

DS5 920116| LAMP NEON NE-2H 08806 C2A

DSe 920116 LAMP NEON NE-2H 08806 C2A

DS7 920116 LAMP NEON NE-2H 08806 CZA

DS8 920116| LAMP NEON NE-2H 08806 C2A

DS9 920116 LAMP NEON NE-2H 08806 C2A

DSI10 920116 | LAMP NEON NE-2H 08806 C2A

DS11 920116 LAMP NEON NE-2H 08806 C2A

Ql 2000877 TRANS  SILICO 021 21793 200087

Q2 200087 | TRANS  SILICO 021 21793, 200087

Q3 200087 TRANS  SILICO 021 21793 200087

Q4 2000871 TRANS  SILICO 021 21793 200087

Qs 200087, TRANS  SILICO 021 21793 200087

Qo6 2000871 TRANS  SILICO 021 21793 200087

Q7 200087 | TRANS  SILICO 021 21793 200087

Q8 200087 | TRANS  SILICO 021 21793 200087

Q9 200087 | TRANS  SILICO 021 21793 200087

Q10 2000877 TRANS  SILICO 021 21793 200087

Qi1 2000871 TRANS  SILICO 021 21793 200087

Rl 000512| RES CARBON 51K 5% %W 81349 RCO7GF512)
R2 0005121 RES CARBON 51K 5% %W 81349 RCO7GF512)
R3 000512 RES CARBON 5.IK 5% UW 81349 RCO7GFS512J
R4 000512 | RES CARBON 51K 5% %W 81349 RCO7GF512)
R5 0005121 RES CARBON 51K 5% %W 81349 RCO7GFS12])
Ré6 000512 RES CARBON 51K 5% “W 81349 RCO7GF512]
R7 000512| RES CARBON 5.1K 5% YW 81349 RCO7GF512)
R8 000512 | RES CARBON 51K 5% YW 81349 RCO7GF512}
R9 000272| RES CARBON 27K 5% %W 81349 RCO7GF272)
RIO 000272 RES CARBON 27K 5% YW 81349 RCO7GF272)
RI1 000272| RES CARBON 27K 5% YW 81349 RCO7GF272)
Ri2 0002721 . RES CARBON 27K 5% UwW 81349 RCO7GF2721
R13 000272 RES CARBON 27K 5% %W 81349 RCO7GF272]
R14 000272| RES CARBON 27K 5% %W 81349 RCO7GF272]
R15 000272| RES CARBON 27K 5% %W 81349 RCO7GF272)
R16 0002721 RES CARBON 27K 5% “wW 81349 RCO7GF272)
R17 000132| RES CARBON 1.3K 5% YW 81349 RCO7GF132)
R18 000102 RES CARBON 1K 5% %W 81349 RCO7GF102]
R19 0005121 RES CARBON 51K 5% uwW 81349 RCO7GF512)
R20 000512 RES CARBON 51K 5% HWW 81349 RCO7GFS512)
R2] 000132 RES CARBON 13K 5% %W 81349 RCO7GF132)
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403615 — Assy., PCB, DISPLAY (Figure 6.16) continued

980453

REF KEITHLEY MANU
DES P/N DESCRIPTION FSC PiN
R22 000512 | RES CARBON 5.1K 5% 1/4W | 81349 RCO7GF512)
R23 000132 | RES CARBON 13K 5% 1/4W | 81349 RCO7GF132]
R24 000102 | RES CARBCN 1K 5% 1/4W | 81349 RCO7GF102]
R25 000512 | RES CARBON 5.1K 5% 1/4W | 81349 RCO7GF512)
R26 000512 | RES CARBON 51K 5% 1/4W | 81349 RCOTGF512]
R27 000102 | RES CARBON 1K 5% 1/4W | 81349 RCO7GF102)
R28 000272 | RES CARBON 27K 5% 1/4W | 81349 RCO7GF272]
R29 000102 | RES CARBON 1K 5% 1/4W | 81349 RCO7GF102)
R30 000202 | RES CARBON 2K 5% 1/4W | 81349 RC0O7GF202)
R31 000512 | RES CARBON 51K 5% 1/4W | 81349 RCO7GF512)
R32 000102 | RES CARBON 1K 5% 1/4W | 81349 RCO7GF102)
R33 000331 | RES CARBON 330 OHM 5% 1/4W | 81349 RCOTGF3313
R34 000153 | RES CARBON ISK 5% 1/4W | 81349 RCO7GF153)
R35 000153 | RES CARBON ISK 5% /AW | 81349 RCO7GF153)
81 600675 | SWITCH ROTARY 11237 MOD 215

82 600674 | SWITCH ROTARY 11237 MOD 215

Ul 230115 | INTEGRATED CIRCUIT 7409 01295 7409

U2 230115 | INTEGRATED CIRCUIT 7409 01295 7409

U3 230064 | INTEGRATED CIRCUIT SN7404 01295 SN7404

U4 230067 | INTEGRATED CIRCUIT 74192 01295 74192

Us 230074 | INTEGRATED CIRCUIT 1442 07116 7442

U6 230114 | INTEGRATED CIRCUIT 7408 01295 7408

u7 230073 | INTEGRATED CIRCUIT SN7405 01295 SN7405

U8 230028 | INTEGRATED CIRCUIT SN7400 01295 SN7400

u9 230030 | INTEGRATED CIRCUIT SN7402 01295 SN7402

U10 230030 | INTEGRATED CIRCUIT SN7402 01295 SN7402

Utl 230030 | INTEGRATED CIRCUIT SN7402 01295 8SN7402

U2 230116 | INTEGRATED CIRCUIT 7432 01295 7432

Ui3 230115 | INTEGRATED CIRCUIT 7409 01295 7409

U4 230031 | INTEGRATED CIRCUIT SN7410 01295 SN7410

Uis 230029  INTEGRATED CIRCUIT SN7401 01295 SN7401

ulé 230073 | INTEGRATED CIRCUIT SN7405 01295 SN7405

Z1 080014 | RES NETWORK 15K 11237 750-61-R15K

7-29
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403667 — Assy., PCB, AC CONVERTER (Figure 6.19)

REF  |KEITHLEY MANU

DES P/N DESCRIPTION FSC P/N
B | 920563 | BEAD SHIELDING 56-59065-4B 02114 56-59065-4B
B2 920563 | BEAD SHIELDING 56-59065-4B 02114 56-59065-4B
C2 100017 | CAP CERAM OIMFD 100V 20% 56289 C023B101F103M
C3 100017 | CAP CERAM O1MFD 100V 20% 56289 C023B101F103M
C4 110126 | CAP TANTA 6.8 MFD 35V 20% 05397 T368B685MO035A8
C5 100017 | CAP CERAM O1MFD 100V 20% 56289 C023B10IF103M
C6 100038 | CAP CERAM 560 PFD 500V 10% 71590 DD356l
Cc7 100017 | CAP CERAM OIMFD 100V 20% 56289 C023B101F103M
C8 110126 | CAP TANTA 6.8 MFD 35V 20% 05397 T368B685MO35AS8
C9 100012 | CAP CERAM 33 PFD 500V 10% 71471 TCD-DI-1{N750)
C10 100038 | CAP CERAM 560 PFD S00vY 10% 71590 DDS61
C11 100017 | CAP CERAM OIMFD 100V 20% 56289 C023B101F103M
C12 100095 | CAP CERAM 27+5PFD 500V 56289 C030B10252R7D
Cl13 130131 | CAP TRIMMER 220 PFD 10V 73445 CO10KA/20E
C14 100095 | CAP CERAM 27+ 5PFD 500V 56289 C030B10252R7D
CLS 121394 | CAP MYLAR J5MFD 100V 10% 09023 WMF1PLS5
Cl6 100017 | CAP CERAM .01 MFD 100V 20% 56289 C023B1C1F103M
C17 100012 | CAP CERAM 33PFD 500V 10% 71471 TCD-DI-1(N750)
C18 120130 | CAP MYLAR ASMFD 100V 5% 27556 XT2B154)
Cl19 1213%4 | CAP MYLAR JA5MFD 100V 10% 09023 WMFI1P15
C20 100081 | CAP CERAM 4.7PFD 1000 V 56289 C030B102E4R7D
C21 110126 | CAP TANTA 6.8 MFD 35Y 20% 05397 ‘T368B685M035A8
C22 110151 | CAP TANTA 10 MFD sV 20% 05397 T362C106MO35A
C23 110125 | CAP TANTA 2.2MFD Y 20% 05397 T368B225M035A8
C24 100017 | CAP CERAM OIMFD 100V 20% 56289 C023B101F103M
C25 100617 | CAP CERAM .01 MFD 100V 20% 56289 C023B101F103M
C26 120025 | CAP MYLAR L.SMFD 100V 10% 27556 XA2B155K
c27 100012 | CAP CERAM 33 PFD 500V 10% 71471 TCD-DI-1{N750)
C28 100017 | CAP CERAM OIMFD 100V 20% 56289 C023B10tF103M
C29 100017 | CAP CERAM OIMFD 100V 20% 56289 C023B101F103M
C30 100017 | CAP CERAM O1MFD 100V 20% 56289 C023B10IF103M
CR1 220004 | DIODE  SILICO ZENER IN961B 81349 IN9&61B
CR2 220004 | DIODE  SILICO ZENER IN961B 81349 IN961B
CR3 210035 | DIODE  HOT CARRIER 5082-2810 50434 5082-2810
CR4 210035 | DIODE  HOT CARRIER 5082-2810 50434 5082-2810
Ql 200200 1 TRANS NPN 200200 21793 200200
Q2 200200 | TRANS NPN 200200 21793 200200
Q3 200201 | TRANS DUAL NPN 200201 21793 200201
Q4 200197 | TRANS  SILICO NPN MPS-H10 04713 MPS-H10
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403667 — Assy., PCB, AC CONVERTER continued

980453

REF  [KEITHLEY MANU
DES P/N DESCRIPTION FSC PN
Q5 200197 | TRANS  SILICO NPN MPS-H10 04713 MPS-H10
Q6 200178 | TRANS PNP 2N5910 81349 2N5910
08 200197 | TRANS  SILICO NPN MPS-H10 04713 MPS.-H10
Q9 200197 | TRANS  SILICO NPN MPS-H10 04713 MPS.H10
Q10 200178 | TRANS PNP 2N5910 81349 IN5910
Q11 200197 | TRANS  SILICO NPN MPS-H10 04713 MPS-H10
Q12 200201 | TRANS DUAL NPN 200201 21793 200201
Q13 200200 | TRANS NPN 200200 21793 200200
Q14 200200 | TRANS NPN 200200 21793 200200

Q15 200068 | TRANS PNP 2N4250 80131 2N4250
Q16 200179 | TRANS  FET KE4391 27014 KE4391

Rt 000100 | RES CARBON 10 OHM 5% 1/4W | 81349 RCO7GF100)
R2 010902 | RES Matched Pair 21793 010902

R3 000102 | RES CARBON 1K 5% 1/4W | 81349 RCO7GF102J
R4 010650 | RES METAL M 1% 1/10W | 81349 RNSSE1004F
RS 040234 | POT CERMET 50K 10% 73138 89PR50K

R6 000333 | RES CARBON 33K 5% 1/4W | 81349 RCO7GF333]
R7 010650 | RES METAL 1M 1% 1/10W { 81349 RNSSE1004F
R8 000105 | RES CARBON 1M 5% 1/4W | 81349 RCO7GF105)
R9 000163 | RES CARBON 16K 5% 1/4W | 81349 RCO7GF163)
R10 000183 | RES CARBON 18 K 5% 1/4W | 81349 RCO7GF183]
RII 000332 | RES CARBON 33K 5% 1/4W | 81349 RCO7GF332}
Ri3 000103 | RES CARBON 10K 5% 1/4W | 81349 RCOTGF 103}
R14 000151 | RES CARBON 150 OHM 5% 1/4W | 81349 RCOTGF151)
RIS 010529 | RES METAL 10K T-0 1% 1/10W | 81349 RNSSC1002F
R17 000512 | RES CARBON 51K 5% 1/4W | 81349 RCO7GFS12!
RI8 010902 | RES Matched Pair 21793 010902

RI9 000333 | RES CARBON 33K 5% 1/4W | 81349 RCO7GF333}
R20 000101 | RES CARBON 100 OHM 5% 1/4W | 81349 RCO7GF101]
R21 000510 | RES CARBON 51 OHM 5% 1/4W | 81349 RCOIGES10]
R22 000101 | RES CARBON 100 OHM 5% 1/4W | 81349 RCO7GF101J
R23 010829 | RES METAL 499K 1% 1/10W | 81349 RNS5C4991F
R24 000161 | RES CARBON 160 OHM 50 1/4aW | 81349 RCO7GF161]
R25 000911 | RES CARBON 910 OHM 5% 1/4W | 81349 RCO7GF911]
R26 010529 | RES METAL 10K T-0 1% 1/10W | 81349 RN5SC1002F
R27 000101 | RES CARBON 100 OHM 5% 1/AW | 81349 RCO7TGF101)
R28 000101 | RES CARBON 100 OHM 5% 1/4W | 81349 RCO7GF101]
R29 000153 | RES CARBON 15K 5% 1/4W | R1349 RCO7TGF153)
R30 000751 | RES CARBON 750 OHM 5% 1/4W | 81349 RCO7GF751)
R3! 000821 | RES CARBON 820 OHM 5% 1/4W | 81349 RCO7GF821)
R3? 010903 | RES METAL 0K 01% 3W 500 Serics
R33 010808 | RES METAL 10K 1% 1/10W | 81349 RN55C1002B
R34 010650 | RES METAL IM 1% 1/10W | 81349 RNSSE 1004F
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403667 — Assy., PCB, AC CONVERTER continued

REF  |KEITHLEY MANU

DES P/N DESCRIPTION FSC P/N
R35 040234 | POT CERMET 50K 10% 73138 89PRSOK
R36 000105 | RES CARBON 1M 5% 1/4W | 81349 RCO7GF105J
R37 010650 | RES METAL 1M 1% 1/10W | 81349 RN55C1003F
R38 000562 | RES CARBON 56K 5% 1/4W | 81349 RCO7GF562]
R39 020657 | RES wW 11.109K 01% .15W | 22045 1110
R40 000113 | RES CARBON 11K 5% 1/4W | 81349 RCOTGF113]
R4l 000201 | RES CARBON 200 OHM 5% 1/4W | 81349 | RCO7TGF201J
R42 000107 | RES CARBON 100 M 5% 1/4W | 81349 RCO7GF107)
R43 000103 | RES CARBON 10K 5% 1/4W | 81349 | RCO7GF103J
R44 000103 | RES CARBON 10K 5% 1/4W | 81349 RCO7GF103J
R4S 010536 | RES METAL 100 K T-0 1% 1/10W | 81349 RN55D1003F
R46 010813 | RES METAL 787K 1% 1/10W | 81349 RN55C7871F
R47 000124 | RES CARBON 120K 5% 1/4W | 81349 RCO7GF124)
R48 000106 | RES CARBON 10M 5% 1/4W | 81349 RCO7GF107)
R49 000201 | RES CARBON 200 OHM 5% 1/4W | 81349 RCO7GE201)
TP1 600591 | TEST POINT 85931-6 00779 85931-6
TP2 600591 | TEST POINT 85931-6 00779 85931-6
TP3 600591 | TEST POINT 859316 00779 85931-6
TP4 600591 | TEST POINT 85931-6 00779 85931-6
TPS 600591 | TEST POINT 85931-6 00779 859316
TP6 600591 | TEST POINT 859316 00779 85931-6
AR1 230054 | INTEGRATED CIRCUIT LM301A 27014 LM301A
AR2 230103 | INTEGRATED CIRCUIT LM308 27014 LM308
AR3 230103 | INTEGRATED CIRCUIT LM308 27014 LM308
Wi 600245 | JUMPER L-2007-1LP L-2007-1LP
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403774 — Assy., PCB, RMS AC CONVERTER

980453

REF  |KEITHLEY MANU

DES P/N DESCRIPTION FSC P/N
Bl 920563 | BEADS 56-59065-4B 02114 56-59065-4B
Cl! 130116 § CAP MICA 4000 PFD 500V 2% 72136 DM19F402G0
C2 130160 | CAP MICA 330PFD 500V 2% 712136 DM135 Series
C3 100100 | CAP CERAM Fsv 21793 100100
C4 130124 | CAP TRIMMER 1.7-10 PFD 250V 52763 R-TRIKO-122-098D
C5 100100 ) CAP CERAM F8Y 21793 100100
C6 100054 | CAP CERAM 27PFD 1000V 5% 56289 C0308102G270]
c7 130123 | CAP TRIMMER 1-3PFD 250V 52763 R-TRIKO-122-0958D
Cc8 100095 | CAP CERAM 2.7+.5 PFD 500V 56289 C030B102S2R7D
C9 130146 | CAP TRIMMER 25-1.5 PFD 74970 273-0001-002
C10 100095 | CAP CERAM 2.7+5PFD 500V 56289 CO030B10282R7D
Cl1 130146 | CAP TRIMMER .25-1.5 PFD 74970 273-0001-002
C12 120280 | CAP MYLAR 22 MFD 1000V 10% 27556 ZA21224K
Cl4 100017 | CAP CERAM OIMFD 100V 20% 56289 C023B101F103M
C15 100017 | CAP CERAM .01 MFD 100V 20% 56289 C023BI10IF103M
Cle 101008 | CAP CERAM 330PFD 1000V 10% 56289 CO16B102E331K
C17 101641 | CAP CERAM 470PFD 500V 10% 71471 SCD1X5F
C18 110126 | CAP TANTA 6.8 MFD 5V 20% 05397 T368B6BSMO3SAS
C19 130076 | CAP MICA 200 PFD 500V 5% 72136 DM15-201]
C20 101642 | CAP CERAM 150 PFD 500V 10% 71471 SCDIXSF
C21 120026 | CAP MYLAR ATMFD 100V 10% 27556 SA2B474K
C22 101174 | CAP CERAM .001 MFD 500V 10% 04222 TCD-DI-1N5600-100
C23 120026 | CAP MYLAR ATMFD 100V 10% 27556 SA2B474K
C24 120026 | CAP MYLAR 47MFD |00V 10% 27556 SA2B474K
C25 101641 CAP CERAM 470 PFD 500V 10% 71471 SCD1XSF
C26 101098 | CAP CERAM 330PFD 1000V 10% 56289 CO16B102E33 1K
27 100051 | CAP CERAM 3 PFD 500V 71471 TCD-B1-0
(C29 110140 | CAP TANTA 47 MFD 6V 20% 05397 T368B476M006AS
30 120286 | CAP MYLAR AOMFD 100V 20% 73445 C281AH/A100K
C31 100017 | CAP CERAM HOIMFD 100V 20% 56289 C0O23B10IF103M
C32 101641 | CAP CERAM 470PFD  S00V 10% 71471 SCDI1XSF
C33 100017 | CAP CERAM OIMFD 100V 20% 56289 CO23B101F103M
CR4 211083 | DIODE  SILICO 018 21793 211083
CRS 211083 | DIODE  SILICO 018 21793 211083
CR6 211083  DIODE  SILICO 018 21793 211083
CR8 210035 | DIODE  HOT CARRIER 5082-2810 50434 5082-2810
CRS 210035 | DIODE  HOT CARRIER 5082.2810 50434 5082-2810
CR10 211083 | DIODE  SILICO 018 21793 211083
CRI11 220022 | DIODE  SILICO ZENER IN965B 81349 IN965B
CR12 220022 | BIODE  SILICO ZENER IN965B 81349 IN965B
CR13 220022 | DIODE  SILICO ZENER IN965B 81349 IN965B
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403774 — Assy., PCB, RMS AC CONVERTER continued

REF  |KEITHLEY MANU
DES P/N DESCRIPTION FSC P/N
K1 310078 | RELAY  REED 28V 15636 R2690-3
K2 310078 | RELAY  REED 28V 15636 R2690-3
K3 310078 | RELAY  REED 28V 15636 R2690-3
Q1 200200 | TRANS NPN 200200 21793 200200
Q2 200200 | TRANS NPN 200200 21793 200200
Q4 200199 | TRANS DUAL 200199 21793 200199
Qs 200200 | TRANS NPN 200200 21793 200200
Qb6 200201 | TRANS DUAL NEN 200201 21793 200201
Q7 200112 | TRANS  MATCHED PAIR 200112 21793 200112
Q8 200112 | TRANS  MATCHED PAIR 200112 21793 200112
Q9 200068 | TRANS PNP 2N4250 80131 2N4250
Q1o 200200 | TRANS NPN 200200 21793 200200
Q11 200220 | TRANS DUAL 21793 200220
Qi2 200136 | TRANS  SILICO NPN 2N5963 81349 2N5963
Q13 200068 | TRANS PNP 2N4250 80131t 2N4250
Q14 403865 | TRANS DUAL LOG TRANSKIT 21793 403865
Qts 403865 | TRANS DUAL LOG TRANSKIT 21793 403865
Q19 200068 - | TRANS PNP 2N4250 80131 2IN4250
Q20 200197 | TRANS  SILICO NPN MPS-H10 04713 MPS-H10
Q21 200197 | TRANS  SILICO NPN MPS-H10 04713 MPS-H10
AR] 230180 | INTEGRATED CIRCUIT LM318H 27014 LM318H
AR2 230054 | INTEGRATED CIRCUIT LM301A 27014 LM301A
Rl 010721 RES METAL 1.1324 K MATCHED SET .1% 81349 RN60
R2 010720 | RES METAL 3.09K T-2 25% 1/10W | 81349 RN55C9091C
R3 040228 | POT CERMET 500 OHM 10% 73138 89PR500
R4 010721 RES METAL 11K MATCHED SET 1% 81349 RN6O
R5 040225 | POT CERMET 50 OHM 20% 73138 B9P Series
Ré 010721 RES METAL 110.86 K MATCHED SET .1% 81349 RN6O
R7 040228 | POT CERMET 500 OHM 10% 73138 89PR500
R8 010721 RES METAL 997.5K MATCHED SET .1% 81349 RN60
R9 000242 | RES CARBON 24K 5% 1/4W | 81349 RC0O7GF242]
R10 010721 RES METAL 1M MATCHED SET .1% 81349 RN75
Rl 001737 | RES CARBON FSV 5% 1/4W 21793 001737
R12 010542 | RES METAL 100K 1% 1/10W | 81349 RNSSE1003F
R13 010542 | RES METAL 100K 1% 1/10W | 81349 RNS5SE1003F
Ri4 001737 | RES CARBON FSv 5% 1/4W 21793 001737
RIS 000101 RES CARBON 100 OHM 5% 1/4W 81349 RCO7GFt01)
R16 000514 | RES CARBON 516K 5% 1/4W 81349 RCO7GF514)
R17 040235 | POT CERMET 100K 10% 73138 89PR100K
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403774 — Assy., PCB, RMS AC CONVERTER continued

980453

REF KEITHLEY MANLI
DES P/IN DESCRIPTION FsC P/N
R18 000183 RES CARBON 18K 5% 1/4W 31349 RCOTGF183)
R23 000101 RES CARBON 100 OHM 5% 1/4W 81349 RCO7GF101)

R24 010899 | RES METAL SK 0% 500 Scries
R25 010899 | RES METAL 5K 01% 500 Serics
R26 010898 RES METAL 20K 05% 500 Serics
R27 010904 RES METAL 10K 02% 500 Serics
R28 040225 | POT CERMET 50 OHM 20% 73138 89P Scries
R29 000512 | RES CARBON 51K 5% 1/4W | 81349 RCO7GF512)
R30 Q00105 RES CARBON 1M 5% 1/4W 81349 RCO7GF105]
R3] 040235 POT CERMET 100K 10% 73138 89PR 100K
R32 000184 | RES CARBON 180 K 5% 1/4W 81349 RCO7GF184)
R33 040225 § POT CERMET 50 OHM 20% 73138 A9P Series
R34 010684 RES METAL 4870HM T9 1% 1/10W | 81349 RN55E4870F
R35 010684 RES METAL 487 0HM T9 1% 1/10W | 81349 RNSSE4870F
R36 000101 RES CARBON 100 OHM 5% 1/4W 81349 RCO7GF101)
R37 000123 RES CARBON 12K 5% 1/4W 81349 RCO7GF1231
R38 000272 RES CARBON 27K 5% 1/4W 81349 RCO7GF272]
R39 000101 RES CARBON 100 OHM 5% 1/4W 81349 RCO7GF101]
R40 000681 RES CARBON 680 OHM 5% 1/4W 81349 RCO7GF681]
R41 040239 | POT CERMET M 20% 73138 B9PRIM
R42 040232 | POT CERMET 10K 10% 73138 89PRI0OK
R43 010621 RES METAL 499K T-0 1% 1/10W | B1349 RNSSC4992F
R44 000476 RES CARBON 47 M 5% 1/4W 81349 RCOTIGF476)
R45 000103 | RES CARBON 10K 5% 1/4W 81349 RCO7GF103]
R46 010533 | RES METAL 287K 1% 1/10W | 81349 RN55C2872F
R47 000392 RES CARBON 39K 5% 1/4W 81349 RCO7GF392)
R49 000107 RES CARBON 100 M 5% 1/4W 81349 RCO7GF107)
R50 000104 RES CARBON 100K 5% 1/4W 81349 RCO7GF 1104
RS1 020667 | RES wWW 100K J% 45w 22045 J-110

R52 001737 | RES CARBON Fsv 5% 1/4W 21793 001737

R53 001737 RES CARBON FSv 5% 1/4W 21793 - 001737

R54 040225 | POT CERMET 50 OHM 20% 73138 89P Series
R55 010898 | RES METAL 20K 05% 500 Series
R34 001737 | RES CARBON N 5% 1/4W 21793 Q01737

R57 010898 | RES METAL 20K 05% 500 Series
R58 040227 | POT CERMET 200 OHM 10% 73138 B9P Series
R59 001737 RES CARBON FSV 5% 1/4W 21793 001737

R60 010904 | RES METAL 10K .02% 500 Serics
Ré61 000101 RES CARBON 100 OHM 5% 1/aW 81349 RCO7GF101J
R62 000104 | RES CARBON 100K 5% 1/4W 81349 RCO7GF104]
R63 000470 | RES CARBON 47 OHM 5% 1/4W 81349 RCO7TGF470)
R64 000820 | RES CARBON 82 OHM 5% 1/4W 81349 RCO7GF820)
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980453

403774 — Assy., PCB, RMS AC CONVERTER continued

REF  |KEITHLEY MANU
DES P/N DESCRIPTION FSC P/N
R70 000513 | RES CARBON 51K 5% 1/4W 81349 RCO7GFS13)

R71 001737 RES CARBON FSY 5% 1/4W 21793 Q01737

R72 010618 | RES METAL 200K 25% 1/10W | 81349 RN55C2003C
R73 010536 | RES METAL 100K T-0 1% 1/10W | 81349 RNSSCI003F
R74 403865 | TRANS DUAL LOG TRANSKIT 21793 403865

R75 403865 | TRANS DUAL LOG TRANS KIT 21793 403865

R76 010496 | RES METAL 1M T-0 1% 1/8W 81349 RN60D1004F
R77 000221 RES CARBON 220 OHM 5% 1/4W 81349 RCO7GF221]
R78 000221 RES CARBON 220 OHM 5% 1/4W 81349 RCOTGF221)
R79 001737 | RES CARBON FSv 5% 1/4W 21193 001737

R80 001737 | RES CARBON Fsv 5% 1/4W 21793 001737

R#1 000682 | RES CARBON 68K 5% 1/4W 81349 RCO7GF682]
R82 001737 | RES CARBON F8V 5% 1/4W 21793 001737

81 600742 | SWITCH SLIDE G-111 79727 G-111

S2 600742 | SWITCH SLIDE G-111 79727 G-111

TPI1 600591 | POST TEST POINT B5931-6 00779 85931-6

TP2 600591 | POST TEST POINT 85931-6 00779 859316

TE3 600591 POST TEST POINT 85931-6 00779 85931-6

TP4 600591 POST TEST POINT 85931-6 00779 85931-6

TPS 600591 POST TEST POINT 85931-6 00779 85931-6
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403674 — Assy., PCB, SCALING AMPLIFIER (Figure 6.21)

V80453

REF  |KEITHLEY MANU

DES P/N DESCRIPTION ESC P/N
Bl 920563 | BEAD SHIELDING 56-59065-4B 02114 56-59065-4B
B2 920563 | BEAD SHIELDING 56-59065-4B 02114 56-59065-4B
C1 130127 | CAP TRIMMER  10-40 PFD 52763 108-TRIKO-24N750
Cc2 130116 | CAP MICA 4000PFD 500V 2% 72136 DMI9F402G0
Cc3 120275 | CAP POLY 1000 PFD  500/630V  2.5% 08257 KSC Series
C4 130115 | CAP MICA 346PFD 500V 2% 72136 DM15F3460G0
Cs 120274 | CAP POLY 87PFD S500/630V  2.5% 08257 K80 Series
Cé 100017 | CAP CERAM Ol MFD 100V 20% 56289 CO23BICIF103M
Cc7 100075 | CAP CERAM 10PFD 1000V 5% 56289 C030B102E100J
C8 130124 | CAP CERAM 1.7-10 PFD 250V 52763 R-TRIKO-122-098D
Cco 100100 | CAP CERAM F§V 100100 21793 100100
C10 130123 | CAP CERAM 1-3 PFD 250V 52763 R-TRIKO-122-09SD
Cl11 100050 | CAP CERAM 22PFD 1000V 5% 56289 C030B10282R2D
C12 100061 | CAP . CERAM I9PFD 1000V 5% 56289 C0O30B102G390]
C13 100084 | CAP CERAM 1.5+.5PFD 1000V 36289 CO30BI102S1R5D
Cl4 120090 | CAP MYLAR 22MFD 600V 5% 27556 ZA1101)
C15 100077 | CAP GLASS 1.5 PFD 500V 5% 85275 VYLOCA7RSIA
Cle 100075 | CAP CERAM I0PFD 1000V 5% 56289 CO30B102E100J
C17 100075 | CAP CERAM 10PFD 1000V 5% 56289 CO30B102E100J
C18 100077 | CAP GLASS 7.5 PFD 500V 5% 95275 VY10CATRSIA
C19 130125 | CAP PORCE 8-10PFD 250V 91293 IMC2951
C20 130125 | CAP PORCE 8-10PFD 250V 91293 IMC2951
C21 110141 | CAP TANTA 22 MFD 15V 20% 05397 T368B226M015AS
C22 110140 | CAP TANTA 47 MFD 6V 20% 05397 T368B476MO06AS
C23 110140 | CAP TANTA 47 MFD 6V 20% 05397 T368B476MO06AS
C24 110140 | CAP TANTA 47 MFD 6V 20% 05397 T368B476M006AS
€25 110126 | CAP TANTA 6.8 MFD 5V 20% 05397 T368B685MO35AS
C26 101174 | CAP CERAM 001 MFD 500V 10% 04222 SCD-D1-2X5F-1000
C28 110126 | CAP TANTA 6.8 MFD 3V 20% 05397 T368B685M035AS8
C29 110126 | CAP TANTA 6.8 MFD 5V 20% 05397 T368B685M0O35AS
C31 110140 | CAP TANTA 47 MFD 6V 20% 05397 T368B476M006AS
C32 100017 | CAP CERAM OIMFD 100V 20% 56289 C023B101F103M
C33 100081 | CAP CERAM 4.7PFD 1000V 56289 CO30B102E4R7D
C34 110126 | CAP TANTA 6.8 MFD 5V 206 05397 T368B685M035A8
C35 100017 | CAP CERAM OIMFD 100V 20% 56289 CO23B101F103M
C36 100017 | CAP CERAM DI MFD 100V 20% 56289 C023B101IF103M
C37 110126 | CAP TANTA 6.8 MFD 35V 20% 05397 T368B685SMO35AS
C38 100017 | CAP CERAM 01 MFD 100V 20% 56289 CO023B10IF103M
C39 100017 | CAP CERAM OIMFD 100V 20% 56289 C0238101F103M
C40 100017 | CAP CERAM OYMFD 100V 20% 56289 C023B101F103M
C41 110126 | CAP TANTA 6.8 MFD 35V 20% 05397 T368B68SMO35AS
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980453

403674 — Assy., PCB, SCALING AMPLIFIER continued

REF  |KEITHLEY MANU
DES P/N DESCRIPTION ESC P/N
C42 100074 | CAP CERAM SPFD 1000V 56289 CO30B102ESROD
C45 100017 | CAP CERAM O1MFD 100V 20% 56289 CO23B101F103M
C46 100081 | CAP CERAM 47PFD 1000V 56289 CO30B102E4R7D
CR1 211083 | DIODE  SILICO 018 21793 211083
CR2 211083 | DIODE  SILICO 018 21793 211083
CR3 211083 | DIODE  SILICO 018 21793 211083
CR4 200197 | TRANS  SILICO NPN MPS-H10 04713 MPS-HI0
CRo 200197 | TRANS  SILICO NPN MPS-H10 04713 MPS-H10
CR9 211083 | DIODE  SILICO 018 21793 211083
CR10 211083 | DIOBE  SILICO 018 21793 211083
CR11} 220004 | DIODE  SILICO ZENER IN961B 81349 IN961B
CRI2 220004 | DIODE  SILICO ZENER IN961B 81349 IN961B
CR13 220004 | DIODE  SILICO ZENER IN961B 81349 1N961B
CR15 220020 | DIODE  SILICO ZENER 1N4370 81349 IN4370
CRl16 210017 | DIODE  MATCHED PAIR 21793 210017
CR17 210017 | DIODE  MATCHED PAIR 21793 210017
CR18 210017 | DIODE  MATCHED PAIR 21793 210017
CR19 210017 | DIODE  MATCHED PAIR 21793 210017
K1 310078 | RELAY REED R2690-3 15636 R2690-3
K2 310077 | RELAY REED R2691-3 15636 R2691-3
K3 310078 | RELAY REED R2690-3 15636 R2690-3
L1 310068 | CHOKE RF 1 ph 1537-12 99800 153712
Q1 200197 | TRANS  SILICO NPN MP3-H10 04713 MPS-H10
Q2 200161 } TRANS  SELECTED FET E415 17856 E415
Q3 200197 | TRANS  SILICO NPN MPS-H10 04713 MPS-H10
Q4 200197 | TRANS  SILICO NPN . MPS-H10 04713 MPS-H10
Qs 200197 | TRANS  SILICO NPN MPS-H10 04713 MPS-HI10
Q6 200197 | TRANS  SILICO NPN MPS-H10 04713 MPS.-H1Q
Q7 200178 | TRANS PNP 2N35910 81349 2N5910
Q8 200197 | TRANS  SILICO NPN MPS-H10 04713 MPS-H10
Q9 200178 | TRANS PNP 2N5910 81349 2N5910
Q11 200197 | TRANS  SILICO NPN MPS-H10 04713 MPS-H10
R1 010721 | RES METAL 1.1324 K Matched Set 81349 RN60
R2 010720 | RES METAL 9.09 K T-2 25% 1/10W | 81349 RN55C9091C
R3 040228 | POT CERMET 500 OHM 10% 73138 89PR500
R4 000152 RES CARBON 15K 5% 1/4W 81349 RC0O7GF152]
RS 010721 | RES METAL 11.000 K Matched Set 81349 RN6O
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980453

403674 — Assy., PCB, SCALING AMPLIFIER continued

REF {KEITHLEY MANU
DES P/IN DESCRIPTION FSC P/N
R6 010798 | RES METAL 82.5 OHM 1% 81349 RN5SC82RS5F

R7 040225 | POT CERMET 50 OHM 207 73138 BIP Series

R8 040228 | POT CERMET 500 OHM 10% 73138 89PR500

R9 010721 | RES METAL 110.86 K Matched Set 81349 RN60

R10 010721 | RES METAL 1M Matched Set 81349 RN75

R1l 041179 | POT ww 5K 50-1-1-502 02111 50-1-1-502
R12 010721 | RES METAL 997.5K Matched Set 81349 RN60

R13 000163 | RES CARBON 16K 5% 1/4W | 81349 RCO7GF163)
R14 010536 | RES METAL 100K T0 1% 1/10W { 81349 RNS5S5C1003F
R15 000510 | RES CARBON 51 OHM 5% 1/4W ] 81349 RCOTGF510)
R16 000241 | RES CARBON 240 OHM 5% 1/4W | 81349 RCO7GF241)
R17 000202 | RES CARBON 2K 5% 1/4W 81349 RCO7GF202)
R18 010583 | RES METAL 182 OHM 1% 1/10W | 81349 RNS5CI1820F
R19 040258 | POT CERMET 100 OHM 200 SW 73138 72XW100
R20 010827 | RES METAL 825K 1% 1/10W | 81349 RNSSC8251F
R21 010813 | RES METAL 787K 1% 1/10W | 81349 RNSSCT7871F
R22 010583 | RES METAL 182 OHM 1% 1/10W | 81349 RNS55C1820F
R23 000510 | RES CARBON 51 OHM 5% 1/4W 81349 RCO7GF510)
R24 010536 | RES METAL 100K TO 1% 1/10W | 81349 RNSSC1003F
R25 000101 | RES CARBON 100 OHM 5% 1/4W 81349 RCO7GF101)
R26 000183 | RES CARBON 18K 5% 1/4W | 81349 RCO7GF183]
R27 000183 | RES CARBON 18K 5% 1/4W 81349 RCO7GF183)
R28 000102 | RES CARBON 1K 5% 1/4W 81349 RCO7GF102]
R29 000223 | RES CARBON 22K 5% 1/4W | 81349 RCO7GF223]
R30 000621 | RES CARBON 620 OHM 5% 1/4W | 81349 RCO7GF621]
R31 000682 | RES CARBON 68K 5% 1/4W | 81349 RCO7GF682)
R32 000680 | RES CARBON 68 OHM 5% 1/4W | 81349 RCO7GF680]
R33 000680 | RES CARBON 68 OHM 5% 1/4W | 81349 RCO7GF680]
R34 000160 | RES CARBON 16 OHM 5% 1/4W | 81349 RCO7GF160)
R35 000241 { RES CARBON 240 OHM 5% 1/4W | 81349 RCO7GF241)
R36 001737 | RES CARBON FSv 5% 1/4W | 21793 001737

R39 000301 | RES CARBON 300 OHM 5% 1/4W 81349 RCO7GF301]
R40 000103 | RES CARBON 10K 5% 1/4W | 81349 RCO7GF103)
R41 000101 RES CARBON 100 OHM % 1/4W | 81349 RCO7GF101
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980453

403627 — Assy., PCB, OHMS CONVERTER (Figure 6.23)

REF |KEITHLEY MANU
DES P/N DESCRIPTION F8C P/N
Cl 120034 | CAF POLY 100 PFD 630V 5% 08257 KSO Series
C2 120004 | CAP POLY .001 MFD 500V 5% 08257 KSO Series
C3 120004 | CAP POLY .001 MFD 500V 5% 08257 KSO Series
C4 100017 | CAP CERAM LI MFD 10OV 20% 56289 C023B101F103M
s 100012 | CAP CERAM 33 PFD 500V 10% 71471 TCD-DI-1(N750)
Co6 100017 | CAP CERAM OIMFD 100V 20% 56289 C023B101F103M
Cc7 120227 | CAP POLY 220 PFD 630V 5% 08257 KSO Series
Cc8 120227 | CAP FOLY 220 PFD 630V 5% 08257 KSO Series
€9 100012 | CAP CERAM 33PFD 500V 10% 71471 TCD-DI-1(N750)
Cio 100071 | CAP CERAM D01TMEFD 1600V 20% 56289 C023B102E102M
Cl1 100017 | CAP CERAM O MFD 100V 20% 56289 C023B10IF103M
CR1 220011 | DIODE  SILICO ZENER IN968B 81349 IN968B
CR2 220015 | DIODE  SILICO ZENER 1N967B 81349 IN967B
CR3 211083 | DIODE  SILICO 018 21793 211083
CR4 211083 | DIODE  SILICO 018 21793 211083
CR35 211083 | DIODE  SILICO 018 21793 211083
CR6 211083 | DIODE  SILICO 018 21793 211083
CR7 211083 | DIODE  SILICO 018 21793 211083
CR8 211083 | DIODE  SILICO 018 21793 211083
CRS 210048 | DIODE 600 V 81349 IN4003
CR10 211083 | DIODE  SILICO 018 21793 211083
CR11 211083 | DIODE  SILICO 018 21793 211083
CR12 211083 | DIODE  SILICO 018 21793 211083
CR13 211083 | DIODE  SILICO 018 21793 211083
CR14 211083 | DIODE  SILICO 018 21793 211083
CR15 211083 | DIODE  SILICO 018 21793 211083
CR16 211083 | DIODE  SILICO 018 21793 211083
CR17 211083 j DIODE  SILICO 01a 21793 211083
CR18 211083 | DIODE  SILICO 018 21793 211083
CR19 211083 | DIODE  SILICO 018 21793 211083
CR20 211083 | BIODE  SILICO 018 21793 211083
CR21 211083 | DIODE  SILICO 018 21793 211083
K1 310077 | RELAY  REED R2691-3 15636 R2691-3
K2 310077 | RELAY  REED R2691-3 15636 R2691-3
K3 310113 | RELAY  REED R4092-3 15636 R4092.3
K4 310077 | RELAY  REED R2691.3 15636 R2691-3
K5 310077 | RELAY  REED R2691-3 15636 R2691-3
Ko 310077 | RELAY  REED R2691.3 15636 R2691.3
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403627 — Assy., PCB, OHMS CONVERTER continued

980453

REF KEITHLEY) MANU

DES PIN DESCRIPTION FSC P/N
Q1 200101 TRANS  FET 2N5245 81349 2N5245
Q2 200200 { TRANS NPN 200200 21793 200200
Q3 200191 TRANS PNP 2N1305 81349 2N1305
Q4 200200 | TRANS NPN 200200 21793 200200
Q5 200200 | TRANS NPN 200200 21793 200200
Q6 200201 TRANS DUAL NPN 200201 21793 200201
Q7 200201 TRANS DUAL NPN 200201 21793 200201
Qs 200201 TRANS DUAL NPN 200201 21793 200201
Q9 200088 | TRANS  SILICO PNP 2N4248 80131 2N4248
Qlo 200200 | TRANS NPN 200200 21793 200200
Q11 200088 | TRANS SILICO PNP 2N4248 80131 2N4248
Qi2 200068 | TRANS PNP 2N4250 80131 2N4250
Q13 200198 | TRANS PNP MPS-A92 04713 MPS-A92
Ql4 200198 | TRANS PNP MPS-A92 04713 MPS.A92
Q15 200068 | TRANS PNP 2N4250 80131 2N4250
Qlé 200198 | TRANS PNP MPS-A92 04713 MPS-A92
Q17 200198 | TRANS PNP MP5-A92 04713 MPS.A92
Q18 200200 | TRANS NPN 200200 21793 200200
Q19 200200 | TRANS NPN 200200 21793 200200
Q20 200088 | TRANS  SILICO PNP 2N4248 80131 2N4248
Q21 200088 | TRANS  SILICO PNP 2N4248 80131 2N4248
Q22 200088 | TRANS  SILICO PNP 2N4248 80131 2N4248
Q23 200088 | TRANS  SILICO PNP 2N4248 80131 2N4248
Q24 200200 | TRANS NPN 200200 21793 200200
Q25 200200 | TRANS NPN 200200 21793 200200
Ri 000104 | RES CARBON 100K 5% 1/4W 81349 RCO7GF104)
R2 000103 RES CARBON 10K 5% 1/4W 81349 RCO7GF 103}
R3 001737 | RES CARBON FSV 5% 1/4W 21793 0017377396)
R4 030005 RES CARBON 100K 5% 2W 81349 .RC42GF104]
RS 040235 POT CERMET 100K 10% 73138 89PR100K
R6 010598 RES METAL 20K 1% 1/8W 81349 RN60C2002F
R7 010137 | RES METAL 100 OHM T-0 1% 1/8W 81349 RN60D1000F
RS 010780 | RES METAL 499K 1% 1/8W 81349 RN60E4993F
R9 040235 | POT CERMET 100K 10% 73138 89PR100K
R10 000107 | RES CARBON 100 M 5% 1/4W 81349 RCO7GF107)
R11 000755 | RES CARBON 75M 5% 1/4W 81349 RCO7GF755)
R12 010897 RES MATCHED PAIR 5331 K - 0% 21793 010897
Ri3 010897 RES MATCHED PAIR 8K 01% 21793 010897
R14 010598 | RES METAL 20K 1% 1/8W 81349 RN60C2002F
R15 010337 | RES METAL 10M 1% 1/2W 91637 DCS1-2
R1s6 010777 | RES METAL 39.99K T-9 A% 1/10W | 81349 RN3SE
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980453

403627 — Assy., PCB, OHMS CONVERTER continued

REF  [KEITHLEY MANU
DES P/N DESCRIPTION FSC P/N
R17 0i0337 RES METAL 10M 1% 1/2W 91637 DCS1-2
R18 000136 | RES CARBON 13M 5% 1/4W 81349 RCO7GF136J]
R19 010780 | RES METAL 499K 1% 1/8W | 81349 RN60E4993F
R20 010120 1 RES METAL 681K T-0 1% 1/8W 81349 RN60D6812F
R21] 010431 | RES METAL 511K 1% 1/8W 81349 RN6OC5113F
R22 040235 | POT CERMET 100K 10% 73138 89PR100K
R23 010598 | RES METAL 20K 1% 1/8W 81349 RN6GC2002F
R24 010780 | RES METAL 499K 1% 1/8W | B1349 RN60E4993F
R25 010780 | RES METAL 499 K 1% 1/8W | 81349 RN60E4993F
R26 010784 | RES METAL 4.7TM 1% 91637 DC-1/4
R27 010780 | RES METAL 499K 1% 1/8W | 81349 RN60E4993F
R28 000393 RES CARBON 39K 5% 1/awW 81349 RCO7GF393)
R29 000112 | RES CARBON 1.1K 5% 1/4W | 81349 RCO7GF112)
R30 001816 ; RES CARBON 47K 3% 2 W 01121 See Descrpt.
R31 001816 | RES CARBON 47K 5% 2W 01121 Sce Descrpt.
R32 000202 | RES CARBON 2K 5% 1/4W | 81349 RCO7GF202]
R33 000205 | RES CARBON M 5% 1/4W | 81349 RCO7GEF205)
R34 000205 | RES CARBON 2M 5% 1/4W 81349 RCO7GF205)
R35 010900 | RES METAL 4000.4 OHM 01%
R36 040235 | POT CERMET 100K - 10% 73138 89PR100K
R37 010536 RES METAL 100K T-0 1% 1/10W | 81349 RN55C1003F
R38 000205 | RES CARBON M 5% 1/4W B1349 RCO7GF205)
R39 000205 | RES CARBON 2M 5% 1/4W 81349 RCO7GF205)
R40 010901 . | RES METAL 445.71 OHM 05%
R41 000203 | RES CARBON 20K 5% 1/4W 81349 RCO7TGF203)
R42 000203 | RES CARBON 20K 5% 1/4W | 81349 RCO7GF203]
R43 040226 | POT CERMET 100 OHM 10% 73138 89P Series
R44 020669 | RES ww 100.050K 02% 22045 J-160
R45 040230 | POT CERMET 2K 10% 73138 89PR2K
R46 020612 | RES wwW 1.009 M 05% 1/4W | 22045 J-120
R47 040234 | POT CERMET 50K 10% 73138 89PR50K
R48 010655 | RES METAL 11.086 M T-9 1% 03888 PME70
R49 010898 | RES METAL 20K 05% 500 Series
R50 010899 RES METAL 5K 01% 500 Series
R51 040235 | POT CERMET 100K 10% 73138 89PR100K
R52 010656 | RES METAL 19948 M T-9 1% 03888 PME75
R53 000203 | RES CARBON 20K 5% 1/4W 81349 RCO7GF203]
R54 000203 | RES CARBON 20K 5% 1/4W 81349 RCO7GF203])
R55 000203 | RES CARBON 20K 5% 1/4W 81349 RCO7GF2031
Rs6 040234 | POT CERMET 50K 10% 73138 89PR50K
R57 001759 | RES CARBON 5.1 OHM 5% 1/4W 81349 RCO7GF5R1)
R58 000470 | RES CARBON 47 OHM 5% 1/4W 81349 RCO7MGF470)
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98045 3

403627 — Assy,, PCB, OHMS CONVERTER continued

REF  |KEiTHLEY MANU

DES P/N ' DESCRIPTION FSC P/N
ARI 230054 | INTEGRATED CIRCUIT IM301A 27014 LM301A
AR2 230054 | INTEGRATED CIRCUIT IM301A 27014 LM301A
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980453

403673 - Assy., PCB, 4-WIRE RATIO (Figure 6.25)

REF  |KEITHLEY| MANU

DES P/N DESCRIPTION FSC PN
C 100012 | CAP CERAM 33PFD 500V 10% 71471 TCD-DI-1(N750)
C2 100017 | CAP CERAM OIMFD 100V 20% 56280 | CO23BI01F103M
C3 100012 | CAP CERAM 33PFD 500V 10% 71471 TCD-DI-1(N750)
C4 110158 | CAP TANTA IOMFD S0V 10% 05397 | T362C106K050A
Cs 100017 | CAP CERAM OIMFD 100V 20% 56289 | C023B101F103M
C6 120308 | CAP POLY 047MFD 250V 10% 73445 C2B0MAE/A47K
c7 120312 | CAP POLY 022MFD 250V 10% 73445 C280MAE/A22K
Ql 200200 | TRANS NPN 200200 21793 200200
Q2 200200 | TRANS NPN 200200 21793 200200
R1 010033 | RES METAL 499K T-0 1% 1/8W | 81349 RN60D4992F
R2 010033 | RES METAL 499K T-0 1% 1/8W | 81349 | RN60D4992F
R3 010621 | RES METAL 499K T-0 1% 1/10W | 81349 | RN55C4992F
R4 010621 | RES METAL 499K T-0 1% 1/10W | 81349 RNS5C4992F
RS 010787 | RES METAL 20K 02% 18612 | V531
R6 010787 | RES METAL 20K 02% 18612 | V531
R7 000100 | RES CARBON 10 OHM 5% 1/4W | 81349 RCO7GF100J
RS 010787 | RES METAL 20K 02% 18612 | Vs3.1
R9 040229 | POT CERMET 1K 10% 73138 89PR1K
RIO 040229 | POT CERMET 1K 10% 73138 89PRIK
RI1 000100 | RES CARBON 10 OHM 5% 1/4W | 81349 RCO7GF100]
R12 040235 | POT CERMET 100K 10% 73138 89PR100K
R13 000100 | RES CARBON 10 OHM 5% 1/4W | 81349 | RCO7GF100J
R14 000390 | RES CARBON 39 OHM 5% 1/aW | 81349 RCO7GE390]
RIS 010787 | RES METAL 20K 02% 18612 | V53-1
ARI 230145 | INTEGRATED CIRCUIT MATCHED SET 21793 | 230145
AR2 230127 | INTEGRATED CIRCUIT S88725CJ 06665 | SSS725CI
AR3 230145 | INTEGRATED CIRCUIT MATCHED SET 21793 230145
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403659 - Assy., REAR PANEL

980453

REF KEITHLEY| MANU
DESIG P/N DESCRIPTION FSC PN
F201 920204 | FUSE SLOW S0A 250V 75915 3AG1/2ASB
J203 600619 | CONNECTOR RE CPT B2389 EAC-301
8101 600583 | SWITCH PWR SPST 10389 26-099-100
$201 600521 SWITCH DPDT 82389 46256LFR
T201 300073 | TRANSFORMER POWER 115V 21793 300073
X201 920099 FUSEHOLDER 3AG MINATURE 75915 342 004
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403850 -- Assy., SWITCHABLE FRONT-REAR INPUT

REF  |[KEITHLEY MANU
DES PIN DESCRIPTION FSC P/N

K2 310096 | RELAY 24796 R10E-2033-!
56 920457 | SWITCH, SLIDE, DPDT 79727 G126
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