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SECTION 1

GENERAL DESCRIPTION

1.1 INTRODUCTION,

1.2 The Mcdel 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-¢ 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;‘A?%DC
DC&DC/DC | (Mogel 52
RATIO Ohmms {Model 32
Range (Basic 5900) | Converter) AC g;:v?::rter)
AV X
v X X
10V X X
100V X X
1000V X X
1082 X
JKS2 X
1 K2 X
10KS2 X
100 KS2 X
1000 K£2 X
10ME2 X
100 M£2 X

13 Ringe 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 held {displayed)

until 2 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
voltage 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 ocutput 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 accessories 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 instailed.
Analog accessories are identified in table 1.}1.

1.9 Model 42 Remote Pfogramming.

1.10 The Model 42 Remote Programming accessory al-
tows the selection of function, range, filter, read command,
etc., to be made cxternally. 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, -15)

1.12  Two rear input options are available for the Model
5900 DMM. The option designated -1 consists of connector
J204 on the back panel with input lines £ INPUT, %
CURRENT, and GUARD wired in parallel with the front
panel input terminals; the option designated -1S is the
same as the -1 except that the front or rear inputs are
selectable by a switch on the front panel.

1-I
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Figure 1.1 - Block Diagram - Model 5900
1.13 Rack-Mounting Flanges (403402), 1.17 Current Shunt Set (651).
I.14 Rack-Mounting Flanges are used where the instru- 1.18 The Current Shunt Set consists of six precision
ment is to be installed in a relay-rack or cabinet. shunt assemblies with values selected to produce a voltage

drop that, measured in millivolts, has a numerical value
equal to the current flow in milliamps or microamps.

1.15 High-Voltage Probe {641).
1.19 ELECTRICAL DESCRIPTION.

1.16 The High-Voltage Probe extends the voltage range of
the instrument up to 10,000 volts (or 7500V rms). It is an 120 The Model 5900 DMM is a dual slope integration

insulated probe containing a 1000:1 voltage divider. instrument consisting of three main functional areas: signal

1-2



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-¢ beard, 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 te 2 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. I a range change is required, the
counter is reset and the program returns to PGM-A.

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

.24 An additional control state, PGM-B, occurs after
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
integrating circuits.

1.26 MECHANICAL DESCRIPTION.

1.27 The ohims 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.

1.2% At the rear edge of the Logic and Interconnection
assemnbly 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 (31202) available at
the rear panel above the BCD QUTPUT connector.

1.30 The POWER input connector 1203, 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 Lopic 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
in figure 1.2.

DHAENSIONS IN INCHES {mm)

(&) €.¢ A RACK HEIGHT

FOR CABINET HEIGHT ADD FEET HEIGHT
() REAR PANEL ACCESS

l'{‘ 18750428 oy )
I S FI
15.83
{395,
_L_:I .K_ji[f} 2516 e
“f“' ] 4 (g's“:}
1243 & g} '
-~ iﬁj = T
. A 19.0483)
[D SIDE 1.1 DH AEAR PANEL —”B%w
T.sssm.s] ®

Figure 1.2 - Dimensions

1.32 SPECIFICATIONS,

§.33  Specifications are listed in table 1.2.
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Table 1.2 - Specifications

DC VOLTS

{Included in Basic Instrument)

Ranges: +.100000V, +1.00000V,
+10.0000V, +100.000V,
+1000.00V

Reselution: 0.001% of range
1 4V on 0.1V range

Overrange: 60% except 1000V range

(1100 maximum input)

Maximum Input
Voltage:

1100 VDC or 1500V peak AC
on all ranges

Accuracy:

24 hours, 23°C + 16C
(no adjustments)
10 Volt Range
+0.001% of full scale
1 - 1000 VoIt Ranges
(0.001% of reading
+0.001% of full scale)
.1 Volt Range
+(0.002% of reading
+0.005% of full scale)
90 days, 23°C + 5°C
{After zeroing on 0.1V Range}
10 Volt Range
+(0.001% of reading
+0.001% of full scale)
1 - 1000 Volt Range
+(0.002% of reading
+0.001% of full scale)
.1 Volt Range
+(0.003% of reading
+0.005% of full scale)

I year, 23°C + 50C

{After zeroing on 0.1V Range)

10 Volt Range
+(0.003% of reading
+0.001% of full scale)
1 - 1000 Volt Range
1(0.004% of reading
+0.001% of full scale}

0.1 Volt Range
4(0.005% of reading
+0.005% of full scale)

GENERAL
Conversion
Technigue: Delayed Dual Slope
Signal Integration {60 Hz Standard)
Time: 16-2/3 msec
1-2/3 msec in Superfast
Reference 0 - 26-2/3 msec,
Integration Time: 0 — 2-2/3 msec in Superfast
Polarity Selection: Automatic
Ranging: Autoranging is standard, up-
ranges at 160% F.5. and
downranges at 15% F.S.
Read Rate: 3-1/3 rdg per sec
to hold
Maximum 1000V pezk or DC
Common Mode Guard to case with logic com-
Voltage: mon tied to case. 250V analog
common to guard
Display: 5 full decades plus overrange
digit (L.LED .4 inches high)
plus decimal point and func-
tion anpunciator
Overrange Maximum reading is 160060
Indication: and *“NO” annunciator is
illuminated
Filter: 4-pole active
Analog Signal Signal input scaled and
Output: buffered 0 to +16V. DC
voltage is available for
driving a recorder or as an
accurate valtage source
(Internal reference only)
Power 100 - 240V (selectable)
Requirement: 50 - 60 Hz Standard
400 Hz Optional
40 watts maximum
Weight: 16 tbs. (7.3 Kg)
Dimensions: 35"x 147 x 16757
{89 mm x 356 mm x 425 mm)
Temperature Operating 0°C - 50°C
Range: Storage —40°C - 70°C
Humidity <75%; 25°C - 40°C
Operating: < 50%; 40°C - 50°C
Fan: None required
Vibration, 0.025” double amplitude to
Operating: 50 Hz for 15 minutes

14

Temperature
Coefficient:

0°C 10 50°C
10 Volt Range

+(1.5 ppm of reading

+.5 ppm of full scale)/°C
1 - 1000 Volt Range

#(2.5 ppm of reading

+1 ppm of full scale}/°C
0.1 Volt Range

+(4 ppm of reading

+5 ppm of full scale)/®C




Table 1.2 - Specifications {continued)

DC VOLTS {continued)

Non-Linearity:

0°C to 50°C

All ranges: less than or equal
to .5 digit non-linearity to
160% of full scale

Input
Impedances:

0.1V-10V > 10,000 M£2
100V-1000V > 10 M§2

Input Bias Current:

10 pA al time of calibration
{+100 pA for 30 days at 25°C)

Input Bias Current

Temperature

Coefficient: +5 pA/eC

Normal Mode

Rejection:
Unfiltered 48 dB at every multiple of 60 Hz
Filtered 100 dB at 60 Hz

Common Mode {with 10052 unbalance in

Rejection: either lead)

Unfiliered 140dB al DC, 120 dB at 61 Hz
and below

Filtered 140 dB DC to 61 Hz
126 dB 61 Hz to 100 kHz

Settling Time:

Unfiltered Settles to within 0.01% in 5
msec with 10 K source, 10
msec on 100V range

Filtered Settles to within 0.01% in 450

msec with 10 K2 source

DATA QUTPUT

{Included in the Basic Instrument)

080453

AC VOLTS

(Option 33 AC Converter, Averaging)

Ranges: 1.00000V, 10.0000V,
100.000V, 1000.00V RMS
Resolution: 0.001% of range
10 1V on 1V range
Overrange: 60% except 1000V range

(1000V RMS maximum input)

Maximum Input
VYoltage:

1000V RMS or 1500V peak,
decreasing to 20¥ RMS at |
MHz. 2x107V Hz maximum
on any range

Information: All BCD outputs of display, *
4-bit Range code, funclion
flags, polarity flags, special
flags, and logic supplies

Logic Type: Standard TTL levels, 8-4-2-1
BCD

input Superfast

Commands: Data Disable

Maximum Read
Rate:

System Direct Command

26 per sec to full scale, 120
per sec to {ull scale in Superfast,
60 Hz operation

Isolation:

Data output common may be
floated up to 200V peak from

powetr line common

Accuracy:
Vip €500V RMS

Vin >500V RMS

24 hours, 23°C + 19C

20 Hz to 30 Hz (filtered)
+(0.2% of reading
+0.002% of full scale)

30 Hz to 60 Hz (filtered)
1(0.1% of reading
+0.002% of full scale)

60 Hz to 100 Hz (filtered)
4(0.05% of reading
+0.002% of full scale)

100 Hz to 5 kHz (filtered)
+(0.02% of reading
+0.002% of full scale)

100 Hz to 300 Hz (no filter)
+(0.1% of reading
+0.002% of full scale)

300 Hz te 5 kHz (no filter)
+(0.02% of reading
+0.002% of full scale)

5 kHz to 190 kHz (both)
+(.04% of reading
+0.005% of full scale}

100 kHz to 300 kHz (both)
+(0.1% of reading
+0.01% of full scale)

300 kHz to ! MHz {both)
+(0.5% of reading
+0.05% of full scale)

90 days, 23°C + 5°C

add £0.01% of reading

to 24 hour specification

6 months, 23¢C + S¢C

add +0.02% of reading

to 24 hour specification

1 year, 23°C + 59C

add +0.03% of reading

to 24 hour specification

f<5 kHz

Add +.02%R
f25 kHz
Add +.08%R

AC VOLTS continued on page 1-6
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Table 1.2 - Specifications (continued}

AC VOLTS {continued)

OHMS (Option 52)

Temperature
Coefficient:

0¢C 1o 50°C

50 Hz to 20 kHz (filtered)
+{0.003% of reading
+0.0005% of full scale}/°C

20 kHz to 100 kHz {both)
1(0.005% of reading
+3.002% of full scale)/°C

100 kHz to | MHz (both)
+0.01% of reading
+0.01% of full scale}/°C

Ranges:

10.0000§2, 100000 K,

1.00000 X2, 10.0000 KS2,
100.000 K€2, 1000.00 K€2,
10.0000 MS2, 100.000 MS2

. .

0.001% of range
100 pf2 on 1082 range

Overrange:

60% on all ranges

Maximum Input
Voltage:

+500V peak on all ranges

Input
Impedances:

1 MS2 + 0.1% in series with
0.22 pF shunted by less than
100 pF to common

Common Mode
Rejection:

(with 10082 unbalance in either
lead, DC to 60 Hz)

1 Volt Range
120 dB

10 Volt Range
100 dB

100 Volt Range
80 dB

1000 Volt Range
60 dB

Settling Time:
Unfiltered

Filtered

Settles to within rated accuracy
in 200 msec
Settles to within rated accuracy
in 600 msec

{Zero to full scale or full scale to 10% of full scale)

REMOTE PROGRAMMING

{Option 42)

Input Information:

Provides isolated programming
of all DMM functions and
ranges

Logic Type: Standard TTL levels, 8-4-2-1
BCD
Fanctions: Function lines are programmed
by a closure to ground {low
"TTL level)
Ranges: Range lines are B-4-2-1 coded

positive true logic

Command Modes:

Direct Command
Timeout Command
Superfast

1-6

Measurement
Scheme:

True 4-wire

Accuracy:

24 hours, 23°C + 19C
10 ohm Range
+(0.003% of reading
+0.005% of full scale)
.1 - 1000 kilohm Range
+(0.002% of reading
+0.001% of full scale)
10 megohm Range
+(0.01% of reading
+0.001% of full scale)
100 megohm Range
+(0.02% of reading
+).001% of full scale)
90 days, 23°C + 59C
10 ohm Range
+{0.005% of reading
+0.005% of full scale)
.1 - 1000 kilochm Range
+(0.003% of reading
+(.001% of full scale}
10 megohm Range
+(0.03% of reading
+0.001% of full scale}
100 megohm Range
+(0.03% of reading
+0.001% of ful} scale)

Temperature
Coefficient:

0°C to 50°C
10 ohm Range

+{8 ppm of reading

+5 ppm of full scale)/°C
.1 -1 kilohm Range

+(7 ppm of reading

+1 ppm of full scale)/OC
1G - 1000 kilohm Range

+{6 ppm of reading

+1 ppm of full scale)/°C
10 megohm Range

(30 ppm of reading
+1 ppm of full scale)/°C
100 megotun Range

+(50 ppm of reading

+3 ppm of full scale)/°C




Table 1.2 - Specifications {continued}

080453

QOHMS (continued)

Open Circuit

10§2-1 K2 2.5V maximum

3IWIRE RATIO

{Included in Basic Instrument)

3-Wite {Standard) acfdc, defde
10 Input
Readout: (10V) X (Input)
_ (Ref V) (F.S. of range)
Reference

Voltage Range:

+1V to +10.5V

Maximum
Input Voltage:

Same as function

Accuracy: 24 hours, 23°C + 1°C
DC, AC — same asrespective
24 hour, 23°C + 19C spec.
times (10V)

{Ref V)

Reference

Input

Impedance: 1000 M2

Reference )

Settling Time: 10 msec to 0.01% accuracy

4-WIRE RATIO
{Option 62)

4-Wire (Option 62) ac/de, dc/dc
B (IOV) X (IRPUI} x 10
. (Ref V)~ (F.S. of range)
Reference

Voltage Range:

+1V to +10.5V

Maximum
Input Voltage:

Same as function

Ranges & Functions:

Voltage: 10 K§2-100 M&2 22V maximum
Current Through 10 ohm Range
Unknown: 10.1 mA
100 ohm Range
11.1111 mA
1 kilohm Range
1.11111 mA
10 kilohm Range
1 mA
100 kilohm Range
100 nA
1000 kilohm Range
10 HA
10 megohm Range
1HA
100 megohm Range
100 nA
Normal Mode
Rejection:
Uinfiltered 48 dB at every multiple of 60 Hz
Filtered 100 dB at 60 Hz
Common Mode {with 10082 unbalance in
Rejection: either lead)

Unfiltered 140 4B at DC, 120 dB at 61 Hz
plus an additional 48 dB at
harmonics of 60 Hz

Filtered 140 dB DC to 61 Hz
126 éB 6] Hz to 100 kHz

Settling Time:

to rated 1082-10 MS2

accuracy 30 msec
100 M2

300 msec
Ohms Guard: Use “Anatog-Out” low on rear
panel when in ohms
SUPERFAST

All ranges and functions

Command: Must be commanded through
rear printer connector (J201),
or through programmer option
(1202).

Display: Four digit display with 60%
overrange

Maximum {60 Hz standard)

Read Rate: 98 readingsfsec. minimum at
full overrange. 120 readings/sec.
at full scale

Accuracy: Standard accuracy for range and

function plus .03% of reading
plus .03% of full scale

Accuracy: 24 hours, 23°C + 1°C
DC, AC -- same as respective
24 hour, 23°C £1°C spec.
times (10V)
Refv) 2
Reference (Both leads with respect to
Input —sig. input)
Impedance: 1000 M£2 min. + lead
10 MEL + 10% —~ lead
Reference
Input to Sig.
Common
Voltage: +15V max. (either input)
Reference 50 msec to 0.01% of rated
Settling Time: accuracy
Reference
Common Mode
Rejection: 100 dB

1-7
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Table 1.2 - Specifications (continued)

AC VOLTS TRUE RMS (Option 32)

Ranges: 1.00000V, 10.0000V,
100.00GV, 1000.00V RMS
Resolution: 0.001% of range
1Q 4V on 1V range
Overrange: 60%, (within maximum

input voltage limit)

Accuracy: (con't)

DC Mode

Add +.02% of full scale to
AC specification

For inputs greater than 500V multiply % of
reading spec by (1 + Vin )

2000

For inpuls greater than 150V, Filter should be *IN”.

Maximum Input
Voltage:

1000V DC/RMS or 1500V
peak, decreasing to 20V RM35
at 1 MHz. 2x107 VHz maxi-
mum on any range

Maximum Crest

Factor:

{Pulses at 1 kHz

Repetition Rate)

7:1 at full-scale

7 x __F‘S‘ for other
Vinput  voltages

Temperature
Coefficient:

0°C 10 50°C

AC Mode (to 20 kHz)
+(.004% of reading
+.003% of full scale}/OC

DC Mode (to 20 kHz)
+(.004% of reading
+.005% of full scale)/CC

Accuracy:
AC Mode

90 days, 23°C + 5°C

20 Hyz — 30 Hz (Nhiltered)
+(.5% of reading
+.04% of full scale)

30 Hz — 50 Hz (filtered)
+(.2% of reading
+,04% of full scale)

50 Hz 1o 100 Hz (filtered)
+(.1% of reading
+.04% of full scale)

100 Hz — 20 kHz (filtered)
+(.07% of reading
+04% of full scale)

200 Hz to 20 kHz (no filter}
+(.07% of reading
+.04% of full scale)

20 kHz - 50 kHz (both)
+(.1% of reading
+.1% of full scale)

50 kHz — 100 kHz (both)
+(.4% of reading
+.2% of full scale)

0, 100, 1000V range

$00 kHz — 300 kHz
+(3% of reading
+.5% of full scale)

IV range

100 kHz — 300 kHs
+(5% of reading
+17% of full scale)

input Impedances:
AC Mode

| Megohm +0.1% in series
with 0.22 uF shunted by
less than 100 pF to common

In dc mode, the .22 yF capacitor is shorted

Common Mode Range CMR
Rejection: 1V 120 dB
With 100§2 unbalance 10V 100 dB
in either lead. 100V 80 dB
DC to 60 Hz 1000V 60dB
Settling Time: {to within .1% of range)
0 to Fuli Scale Step
Filter Out 80 msec
Filter In 350 msec
Full Scale to 10% F5S Step
Filter Out {00 msec
Filter In 400 msec

{-8




SECTION 2

INSTALLATION & OPERATION

2.1 UNPACKING AND INSPECTION,

2.2  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 carion for any signs of damage. Carefully remove
the DMM from the carton and inspect the exterior of the
instrument for any signs of damage. If damage is found,
netify the carrier immediately.

2.3 Included with the instrument 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 maling 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 botlom 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,
mncludes 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 1o the screw {approximately one turn).

c. 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 Mange 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
-~ SLOT ON SIDE
i OF DVM
* SECURING NUT
,_Jg;[/-— FLANGE
LS. -t
-

qa‘\—sc:ms\"\.f
INSERT

scnzww\

. | SECURING NUT
|l f"'\

SLOT ON SIDE

OF DVM

Figure 2.1 - Rack Mpunt installation

2.8 POWER CONNECTIONS.

2.9  Siandard 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 iwo line
voltages is selectable by a slide switch on the rear panel.
Operation on 100/200 volts or 126/240 volts is possible by
simple rewiring of the power transformer secondary wires:

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 violel 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
yeHow wire on the transformer.

2-1
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2.10 A standard power cable having a three-pin plug is
supplied with the instrument. [t 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 earth 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 Dana (P/N 402190). Figure 2.2 is a wiring
diagram of this cable included for assistance to users de-
siring to construct their own cables.

DOUBLE ' 2 CONDUCTOR
BANANA JACK fsmsuaeo 22 GA.

L N o ALLIGATOR
cLIP

it ALLIGATOR
e CLIP

gy

{ E MiNI-CLIP

I

SINGLE
BANANA JACK

Figure 2.2 - Cabling Diagram, Binding Posts

2.16 Rear Input Connector.

217 Instruments equipped with the -1 or -18 rear input
option are supplied with J204 7-pin input connector (Dana
P/N 600673} and a mating connector {Dana P/N 600616},
The instrument accepts inputs applied to this connector or
inputs applied to the front-panel binding posts. The rear-

22

panel input lines are wired in parallel with the front-panel
input lines. It is recommended that the cable 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 paragraph 2.28).

N 2 CONDUCTOR
. [ SHIELDED 24 GA,
B ittt S
HINPUT | O i C— + INPUT
|
(8 1|
+ CURRENT | O—— v, - + CURRENT
1
4 3 3
— CURRENT : O " ‘! I’ ‘I » — CURRENT
_neut! o ! ' 3~ INPUT
PN s s
P2
GUARD | 0»——~I [——r GUARD
t |
L_1

Figure 2.3 - Cabling Diagram, Rear Input

2.18 MANUAL OPERATION.
2.12 Contraols.

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, NQ indicator, polarity sign and the
annunciator.

pc MG

+ P T FTY T T2 T3 AC Kt
— e o Ji_ e o]

A S Ty Sy B A B

LR - ' ! f FIL a

Figure 2.4 - Readout



POWE R AC OHMS .
+ pc M N DC KR INPUT CURRENT
I L B Nt Y/ ®@ @
I 4 b= B4 =7 rem 0 O 1OAUTO GUARD
NO L / I ' ! A 10 MR
i . N 110 100 MQ o O S
DATA PROGRAM
OUTPUT CONTROL OFFSET
e [QIRINIR] g OIGITAL MULTIMETER MODEL 5900 I T 1 [ — o o i
AATIO FILTER DC AC
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 Sclects the measurement of AC voltages on the 1, 10, 100, and
{rotary switch) 1000 volt ranges {max. input, 1000V RMS)
BC Selects the measurement of DC voltages on the .1, 1, 10, 100,
and 1000 volt ranges {max. input, 1100V)
SIME* 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 AUTO Selects Auto Range in which the optimum range is selected auto-

(rotary switch)

maticaily 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 panel

DATA GUTPUT Depressed Enables the print pulse causing BCD data at P20! to be recorded
{pushbutton) by printer, or other output device. (Output data is present at
P201 regardiess of the position of this switch.)
PROGRAM CONTROL Depressed Ernables 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 programiming option)
RATIO Depressed Selects a ratio measurement in which the readout represents the
(pushbutton) ratio of the input to an external d-c reference voltage (applied at
terminals 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 initiated through the
{pot) remote program input
cw Increase periodic read rate to a maximum of four readings/second

*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 taking any measurements, refer to the list of
maximum input voltages, table 2.2.

Table 2.2 - Maximum Input Voliage

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 +1 and —I(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.

2.25 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.

INFUT

Figure 2.6 - Basic Voltage Measurement Connections

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

24

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.

Vams

4 ;—.:, !.'

Q

prEt prE
a1 DS R i M o
[

1 : EE]
i IS e O 2 e o s R A b

kH2

MAXIMUM RAMS INPUT 100V, 1000V RANGES

Figure 2.7 - Maximum RMS Input Voltage

2.28 Obms Measurement.

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

2.30 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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(@)

DOHMS
INPUT CURRENT

USED FORA NORMAL MEASUREMENTS ON ALL BUT THE 10 and 10082 RANGES,

(b)

TO OHMS GUARD
{— ANALOG OUT)

OHMS

INPUT CURRENT
+ +

GULARD

: _,/ ’
SINGLE WIRE

USED ON 100 M2 RANGE WHERE CABLE LEAKAGE IS A PROBLEM,

(c)

TO OHMS GUARD
{— ANALOG OUT)

OHMS
CURRENT

ENPUT

; i >
e 3 el & R
GUARD ? N

USED ON 100 M Q RANGE IN HIGH-NOISE ENVIRONMENT; MINIMIZES BOTH NOISE AND LEAKAGE PROBLEMS,

Figure 2.8 - Two Wire Ohms Measurements
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(2

OHMS

[- TEFLON CABLE — RG196U
INPUT CURRENT

USED FOR NORMAL MEASUREMENTS ON ALL RANGES,

(b)
TO OHMS GUARD
{— ANALOG QUT}

/' RG-196U

OHMS
INPUT CURRENT

GUARD

Ry

VWA

Y

USED ON 100 M2 RANGE
WHERE CABLE LEAKAGE
IS A PROBLEM,

Y

(c)

TO OHMS GUARD
{— ANALGG OUT)

OHMS
INPFUT CURRENT
+ +

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

Figure 2.9 - Four Wire Ohins Measurement
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carrying — CURRENT and — INPUT. While reasonably
accurate measurements can be made with this method,
shunt Jeakage problems result from the paraliel combinations
of Ry and the cable impedance. This causesloss of accuracy,
especially at high resistance {100 MS2 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 + INFUT 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 ohmsis selected. The negative
side is a single wire connected as shown. Guard current is
present in the low side, but the Jeakage problems of the
first configuration are eliminated.

2.33  In high noise-level environments, the configuration
shown in figure 2.8c 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 confipuration
climinates 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 a
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 achicved by the use of the con-
figuration shown in figure 2.9b. Here again, RG 196U 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.

2.40 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.

24] A high-noise environment calls for the “super”
configuration shown in figure 2.9c. 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-c voltage to the reflerence 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/E;e{erence x 10. In the standard instrument the
— INPUT terminal is internally connected to the — REF in-
put ferminal; in instruments equipped with the option 62
4-wire ratio, both reference inputs are floating (10 M2
between — REF and — SIGNAL).

2.44 SYSTEM CAPABILITIES.

245 The 5900 has two system interface connectors desig-
nated as 201 (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-
bitities 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 mirtimum)
read command. In 50 Hz units, the fast command obtains
17 readings per second, minimusm, and the superfast com-
mand 93 readings per second.

248 Program lnput,.

2.4% 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. En some instances, however, complementary
signals are used, These terms are more specifically defined
below:

Signals and Their Complements -

X — SIGNAL
WHERE: x

L= 4

K — COMPLEMENT o

-

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

other words, the complement of X is X. The truth table
shows that the two signals X and X, are by definition, in
oppusite 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”| Output Line “X"

00-04
24-50

“X" [Trueer 1| 2.4-5.0 Volis
False or “0"| 0.0-04 Volis

2.53 As seen above, if gate A has a true or “1" level 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 negative voltage range present.
The reverse would be true for a false or “G" level on output
X.

2.54 Driving the Inputs,

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

+5V
FULLUP
10K
{Tve)

iINPUT

256 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 PROGHRAM INPUT S201 FUSE
J204 J202
OANALOG O EXT ] I
e ey
O OUTPLT HEF B ! = . .
. 5 AMP
O com O COM QUTPUT j202  SLOBLO
B J4201%
E ) ] D
A 0
1 22

Figure 2.10 - Rear Panel
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Figure 2.11 - Measurenent Sequence
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one level as long as the input source resistance (R1} to
ground is greater than 15K ohms.

+6Y

Ri

o

2.58 Toinput a *0" level, at least 2.0 ma of current must

be sinked maintaining the input voltage below 0.4 volits.
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 minimumn
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 volts peak. Otherwise, gate
destruction will oecur,

¢. The Direct and Time Out Commands are AC coupled
with pull-up resistors to +5 volts. These inputs are
compatible with TTL outputs or contact closures
1o ground. The AC coupling does require that rise
and fall times be less than 100 pseconds. This input
cireuit is illustrated below:

+5v +5Y
51K 5. 1K
— 047 pFD
. Hoi(;"r o 11 TQ BVvM
il RNA
TIMEOUT HINTEREAS

COMMAND pC PULLUP AC EDGE COUFLING

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

2.60  TTL Output Capabilities.

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

False: 0to +0.4V

True: +2.4 to 150V

Fanout: 2 minimum

Maximum Capacitance Load: 500 pF

2-10

262 Timing Sequence.

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.

T1-Tog  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 usec. If these
conditions are met, the internal read
command is sustained at T and the
signal integrate period is started.

T3-T2  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.

Tq-T3a 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.

T3;-Tg 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 condilions are automatically
programmed.
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100 pS 100 ps
MAX MAX
{1} DIRECT COMMAND 3.4 uS MIN
{J202-A18) Q )
i
JINTERNAL READ
o
— - :; |<— BEFORE SIGNAL INTEGRATE
100 NS MIN
(2} TIMEGUT COMMARND
(4202810} 0 i _
ll-(— —D-l EDGES {100 45 MAX)
i
I 30 MS - 500 MS
! FROM TIMEOUT
l—— GENERATOR-——
o E]
— ?154 ]—4— BEFORE SIGNAL INTEGRATE
) T
{3} SYSTEM DIRECT COMMAND A CONTINUOUS 0 WILL GIVE CONTINUOUS REABINGS
{4201-A8) e
INTERNAL READ
[ S —
——.-| 3-; I-q——o BEFORE SIGNAL iNTEGRATE
F

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,

Time Out Command: Again, this is an AC coupled
input which must have rise and fall times of less
than 100 pseconds 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-
ternal read command is generated. If this command
is wired to the Data Ready Output on 3201 - pin
All, fully automatic reading with timeouts is
achieved,

a,

NOTE

The 5 msec internal delay is not adequate for settling
time on the 100 VDC, 1000 KL 10 MS2, 100 M2
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.

System Direct Command: While the other two read
commands were AC coupled and programmed
through the Program Input Connector (J202), this
cortmand is DC coupled and programmed through

2-11
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oty 1 6273 {20) MSEC

8V T ST~ NOTE:
~
// . TIMES IN PARENS
. ~ APPLY TO 50 Hz OPERATION
S
10v+ <
T
~—
~—
e
sv -+ R
T
.,
s - s .
I ~ _ FS/2 F/S ~ _ 60% OVERRANGE
OUTPUT ~ -~

- 8-1/3 (10) MS+J

©)

16-2/3 (20) MSEC

26-2/3 {32) MSEC

Y

SIGNAL INTEGRATE

VN = 5 VOLTS (HALF SCALE ON 10V RANGE)

50 Haz:
1000
20 MS + 10 MS + 5.5 M3EC

Vin = 10V (FULL SCALE ON 10V RANGE)
50 Hz:

1000
20 MS + 20 M5 + 5.5 MS

= 22,0 READINGS/SEC

Vs = 16V (FULL SCALE & MAX. OVERRANGE
50 Hz:
1000

20 MS + 32 MS + 5.5 MS

=174 READINGS/SEC

MINIMUM READ RATES CORARESPONIHNG TO INTEGRATION PERIODS (ABOVE).

=28.2 READINGS/SEC

REFERENCE INTEGRATE

60 Hz:
1000
16-2/3 MS + 8-1/3 M5 + 5,5 M5

= 32.8 READINGS/SEC

&0 Hz:
1900
16-2/3 MS + 16-2/3 MS + §.5 M3

=287 AREADINGS/SEC

1 ON 10V RANGE:
60 Haz:
1000

16-2/3 MS + 26:2/3 MS + 5.5 MS

=205 READINGS/SEC

Figure 2.13 - Minim

the Printer Output Connector (J201). The System
Direct Command must remain in the *'0” state for
at Jeast 3.4 pseconds 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 3900 will recycle at
its maximum reading rate with no timeouts.

2.66 Reading Rates.

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

212

um Read Rare vs. Input

and 160% of full scale (full scale is defined as 100060 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 (programmed through
gither the PRINTER QOUT or PROGRAM INPUT connector)
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INTEGRATOR QUTPUT

|"_1'5—"1"—2-5_"l
MSEC* MseEC®
(2.0}

(3.2} ) I ¢

REABDOUT STROBE 0

:

INTERNAL RESET 0O

{

DATAREADY QUTPUT O

k- 4.5 to 5.5 MS

—_— ] — — | = - —

- | — = —
-—

INTERNAL READ

50 Hz:

2,0 MSEC
3,2 MSEC
3,5 MSEC

*NUMBERS [N PARENS ARE TIMES IN 50-Hz UNITS.

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

t—-— 3.4 us

B0 Hz2:
1.67 MSEC
2,67 MSEC
5.50 MSEC
9.84 MSEC = MAXIMUM
RECYCLE TIME
{101.6 READINGS/SEC MIN)

Figure 2.14 - Superfast Read Rate { Worst Case)

increases the minimum reading rate from 205 to 107
readings per second {50 Hz: 17.4 to 93 1/s). This is done at
the expense of losing the least-significant digit which is re-
set to zero {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 resulting 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 rfs with 50
Hz). Timing changes are shown in figure 2.14.

2.70 PRINTER OUTPUT.

271 The printer output connector is a double-edged
PCB connector {exiension of Interconnection and Logic
board) with pins Al through A22 on the bottom edge and
pins B1 through B22 on the top edge. Pin assignments are
shown in figure 2.15. All cutputs are referenced to digital
ground pin B1,

2.72 Numerical Data

2.73 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 19, 1g, 14, and 1, consecu-
tively. The 1 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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8 SIDE (TO#) ¥

F

(A} SIGNAL INTEGRATE TK4
10K 3 1Ky
10Kg 1Kg

100K 1Ky
10K, 1004
10% 4 100,
£ILTER 100g
SYSTEM CONTROL {FLAG) e 100y
+5Y 104
OMMS ' 104
DIGITAL GROUND —l t0g
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A SIDE (BOTTOM} 1

S T Y Jl
AcJKEY
RATIO
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HOLD {FLAG)

SYSTEM READY OQUTPUT

SUPER FASY INPUT

DATA DISABLE INFUT

SYSTEM DIRECT COMMAND

(+) POLARITY

JI

(=) POLARITY

wjﬂﬂ Ap0ng M&&\&&Xﬁ%

1 17 18 1% 20

Jl;k‘l.«nlnnn L
10,

12

RANGE Bg

RANGE C4

RANGE A4

RANGE Dg
NOT USED ON

DATA REAQY QUTPUT

STANDARD
INSTRUMENT

MATING CONMNECTOR: VIKING 2VHIZ/1INS

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 100M ranges. If the instrument overranges,
the polarity bit is not updated since no axis-crossing has
occurred,

2.75 Function Data,

2.76 Fusction outputs appear on pins Al, 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.

278 Range data appears in four-line BCD code on pins
Al4 through A17. Range codes are described in table 2.4,

2.79 “NO” Indication.

280 The NO line (pin Al12) is the same as the
NO indicator on the readout. The line is true if a function



Table 2.4 - Range Codes (Printer Output)
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A B c D Dec

Range {Pin A15) (Pin A17) (Pin A16) (Pin A14) Value
1052 1 0 ! | 2
0.1V 0.1KQ ¢ 0 i | 3
v 1 K§2 | | 0 1 4
0V 10K o 1 0 1 5
100V 100 K2 | 0 ] 1 6
1000V 1000 K2 6 0 0 1 7
10 Meg§2 | 1 i 0 8

100 Meg$2 0 ] i 0 g

or range is selected for which the particular instrument s
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 All) remains true
during the signal and reference integration periods
plus any overrange time, if required. The line drops
to the false level 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 is enabled only when the
DATA OUTPUT switch {on front panel} is de-
pressed. Minimum false level time is 4.5 mseconds.

HOLD FLAG. A true level on this line (pin Ad)
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 (3202-A15)

3. TIMEOUT COMMAND (J202-B10)

4.  RATE Control (front panel)
SYSTEM READY. This line (pin AS) drops t0 a
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 BI1} 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 Controf Lines.

DATA DISABLE. A contact closure fo 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 eommand 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 extra DATA
READY pulses.

SUPERFAST. A contact closure to ground or a
false logic level applied to this line (J201-A6 or
J1202-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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DATA INHIBIT

RATIO

FILTER

SYSTEM CONTROL

UNUSED

UNUSED

UNUSED

WNUSED

UNUSED
l Y v \

8.SIDE (TOP) 1

r

‘I

W[/ﬂﬂ] i D BME&K&

V

TIMEQUT COMMAND

RANGE Dg

BANGE A,
AANGE 85

AANGE Cg

PROGRAM STORAGE

1' V Y v

12 13 14 15

MATING CONNECTCOR: VIKING 2V15/1JINS

A SIDE (BOTTOM) 14
JL JL n A A Fy Jl L 4 A L
KEY DIRECT COMMAND
UNUSED GROUND
UNUSED 5v
UNUSED — UNUSED
UNUSED UNUSED
UNUSED HOLD
UNUSED 53
SUPER FAST AC

Figure 2,16 - Pin Assignments J202 PROGRAM INPUT

284 SYSTEM DIRECT COMMAND.

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

286 REMOTE PROGRAMMING,
2.87 The instrument accepts commands made through

PROGRAM INPUT connector 1202 on the rear panel. Pin
assignments of ¥202 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.

2.88 SYSTEM CONTROL.

2.89 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.

2.80 Function Programming.

291 The desited function is selected by applying a
ground or false logic level to the appropriate pin (table 2.5).



Table 2.5 - Function Programming

DC NC

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

2.92 The 5 msecond iniernal delay is not adeguate 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 ranpe and function predetermined.

2.93 Range Pragramming.

2.94 Range programming is selected b'y 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.

295 + 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.] A, maximum.

2.97 Hold.

298 The Hold line parallels the operation of the cow
position of the front panel RATE potentiometer and is
selected by a contact closure or a false logic level on pin
Al10. Hold is required when using either of the two read
commands.

980453

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 A1S, 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 B1#, TIMEOUT COMMAND,
starts a new measurement after five milliseconds plus a
timeout delay to allow for internal settling time of the
measured signal. TFIMEOUT COMMAND may be com-
manded before the previous 5 msec delay since the timeout
generator stores the reading.

2.1011 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,

2,705 Program Storage.

2.106 A false level (equivalent to three TTL inputs) on
pin Bl5 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 —F
at this tirne the program

is stored
Table 2.6 - Range Codes (Programmer)

A B C D Dec

Range {(Pin B12) {Pin B13) (Pin B14) {PinB11) Value
AUTO 1 1 1 1 0
1082 1 0 1 1 2
0.1V  0.1K$2 0 0 1 1 3
v 1 K§2 1 1 0 1 4
10V 10K&2 0 1 ] 1 5
100V 100KS2 1 0 0 ] 6
1000V 1000 KS2 0 0 0 1 7
10 Megfd | 1 1 0 8
100 Megfl 0 | 1 0 9

2-17
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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

[ Ohmt to 1 Megohm | 30 msec

10 Meg* 30 msec

100 Megohm 300 msec

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

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 remaoval of the top cover,
held down by captive screws in each of the four corners,
and by removai of the shield, mounted by four flat head
SCTEWS.

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 (Wi Ohms and W2 AC) are
located on the display board, shown partially in figure 2.17.
When an option is added, the comesponding jumper is
removed; conversely, when an accessory is removed, the
jumper is added.

*Use filter for <.01% error

Table 2.8 - Maximum Input Voltage

CAUTION

Do not exceed the following maximum inputs.

bc 1000 VDC or RMS AC
All ranges
AC 1000 RMS to 20 kHz decreasing 20 dB/

decade to 20V RMS at | MHz

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

OHMS 1 +500V DC or Peak AC

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

.
G—L\M 13-© U3

Ri18
R30
R0
R11
R17
R25
A28
A31

F I S S SN D D |

T 1T 1V F T 1T°7

NO us

P
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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 warranied.

3.3  The procedures provide sufficient checks to verify
proper operation and that the instrument 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 + 50C,

3.4 REQUIRED EQUIPMENT.

3.5 In Table 3.1 is a list of equipment necessary for
checking the instrument. The equipment in this 1able, with
the exception of those in the OTHER category, is the same
as requited for recalibration and is cxplained in detail in
Section 5.

3.6 PROCEDURE.

3.7  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
called ocut in the tables and monitor the instrument readout
for the indicated values,

Table 3.1 - Required Equipment

Minimum Use Suggested
Function Qty Hem Specifications Equipment
pC
(1) Saturated Standard Cell Bank 1 ppm, certified EPPLEY 106
{6 cells)
2) DC Voltages Sources 0.1 ppm resolution FLUKE 3328
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 I ppm tesolution HP745A/746A
Q
(8) Resistance Standards
1002 10 ppm ESI SR1 with corrections
10052 10 ppm ESI SR1 with corrections
1K 10 ppm ESI SR} with corrections
10K 10 ppm ESI SR1 with corrections
100 K§2 10 ppm ESI SR1 with corrections
i M2 10 ppm Fabricated
10 MQ2 50 ppm ESI SR1 with corrections
100 M2 80 ppm Fabricated
OTHER (1) Momentary Switch, SPST — .
(2) 1.5 volt cells w/screwtype - -
binding posts
(1) Insulated Adjustment tool - JFD5284
{1) 10082, 10, 100 Kilohm, | Megohm| 5% -
1/4 Wait 5% Carbon Resistors
(1) I uFD non polar capacitor . -
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Table 3.2 - DC Range Check (Low Ranges)

DVM INPUT SIGNAL
Dc NOMINAIL
DIVIDER TOLERANCE NOTE
FUNCTION RANGE VOLTAGE SETTING READING
STANDARD
DC AV 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
TS Dpooooo (L 158660398
O
ﬁ/oo)g/oﬁ 000 00O0O0 .
o O 0 0 O -
1.0 LOW
0000 000 00 96O ©o-¢
L A O l B
1 MEG SWITCH
NULL DETECTOR +
OIN Q o O
0 \ o] O o 0 DEPRESS SWITCH MOMENTARILY TO CHECK FOR
ComM NULL. RESISTOR MINIMIZES LOADING OF
N . STANDARD CELLS HN OFF-NULL CONDITION

VOLTAGE DIVIDER

o OOOGn

0000

oo
o o

1.0 LOW
OCO0 0 000 QC

QQo

GUARD TERMINAL
STRAPPED TO LOW
INPUT TERAMINAL
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Table 3.3 - DC Range Check (High Ranges)

980453

DYM INPUT SIGNAL
DC NOMINAL
FUNCTION | RANGE | VOLTAGE READING | [OLERANCE NOTE
STANDARD
DC 10 10,0000V 10.0000 | 5.9998 — 10.0002
230C + 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}

VOLTAGE SUPPLY

VOLTAGE DIVIDER

L_\—_]DDU DDD
o OD0OD0OO0OO0O0O 0 o
000000 O oo—o“.-‘ "
+ - 1.0 LOW OOOOOOOWE“\
00 - oo?o CC0 00 QOO [

i

NULL DETECTOR

O
O

O

O
N
o \
<
9]

OO0 O
Q0o

GUARD TERMINAL
STAAPPED 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 |  p30¢ 4 s0¢
RATIO +10.00000V 10.0000 9.9998 — 10.0002 | (After zeroing)

CC VOLTAGE STANDARD

A |

OC0OO0OO0O OO

g g o o {ligoo

¢ O-C

GUARD TERAMINAL
STRAPPED TO LOW
INPUT TERMINAL

34




Table 3.5 - 4-Wire Ratio Check

980453

DVM INPUT SIGNAL
DC NOMINAL
FUNCTION | RANGE | VOLTAGE READING TOLERANCE NOTE
STANDARD
DC 10 + 2.00000V +100000 | 9.9980 ~ 10.0020 | 30 4 soC
RATIO 10 +10.00000V +10.0000 | 9.9996 — 10,0004 | (After zeroing)
—10.00000V +10.0000 | 9.9996 — 10.0004
DC VOLTAGE STANDARD
L |
OO 00O CO
_0 ‘H}._.
g ¢ o o ullgoo
\\ 4
Q| S
Q

GUARD TERMINAL
STRAPPED TO LOW
INFUT TERMINAL
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Table 3.6 - DC Input Resistance

DYM INPUT SIGNAL .
FUNCTION | RANGE vngS,,, S1 DISPLAY TOLERANCE .
DC 0.1 100000 Closed 100000 Rs
Open 099998 — .100002 | 1 Meg
1 1.000000 Closed 1.00000
Open 0.99999 - 1.00001 | 1 Meg
10 10.00000 Closed 10.0000
Open 9.9999 — 10.0001 | 1 Meg
100 100.0000 Closed 100.000
Open 99,999 — 100.001 | 1K
1000 1000.000 Closed 1000.00
Open 999.99 — 100001 | 1K
*Adjust the DC Voitage
Standard to produce the
DVM DISPLAY reading.

DC VOLTAGE STANDARD

X

0O 000 00

g ¢ o o xflg

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
NCE
FUNCTION | RANGE | VOLTAGE AC READING | TOLERA .
STANDARD
AC ! 1.000000 1V @ 400 Hz 100000 | 0.99968 — 100032 | Refer to figure 5.3
1.600000 1V @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
100 100.0000 100V @ 400 Hz 100.000 99 968 — 100.032
100.0000 00V @30kHz 100.000 99.945 — 100.055
1000 1000.000 1000V @ 400 Hz 1000.00 999 .48 — 1000.52
500.00 500V @ S0 kHz 500.00 499.70 - 500.30
DG SOURCE (SEE TABLES 3.2 & 3.3} AC LABORATODRY
POWER SOURCE
1 N l

O+

O
L-O

O

THERMAL
TRANSFER
VOLTMETER /

GUARD TERMINAL NULL E())C%AC &

STRAPPED TO LOW
INPUT TERMINAL

(=
O
o

Q
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Table 3.8 - Model 32 AC Converter Range Check

DVM INPUT SIGNAL
DC NOMINAL
OLERANCE NOTE
FUNCIION | RANGE | VOLTAGE AC READING -
STANDARD
AC 1 1.000000 IV @ 400 Hz 1.00000 | 0.99910 — 1.00090
1.000000 1V @ 50 kliz 1.00000 | 0.99640 — 1.00360 .
10 10.00000 10V @ 400 Hz 10.0000 9.9910 — 10.0090 table 3.7
10.00000 10V @ 50 kHz 10.0000 9.9640 - 10.0360
100 100.6000 100V @ 400 Hz 100.000 99910 — 100.090
100.0000 100V @ 50 kHz 100.000 99.640 — 100.360
1000 1000.000 | 1000V @ 400 Hz 1000.00 998.80 — 1001.20
500.000 500V @ S0 kHz 500.00 497.30 — 502.70
DC VOLTAGE STANDARD AC LABORATORY
POWER SOURCE
o j 7]
OO0 000 OO0 B
16 001,
g ¢ o o {lleoe Q\ Q
THERMAL
TRAMSFER
VOLTMETER /
—~ oy =2}
GUARD TERMINAL NULL %Ac $
STRAPPED TO LOW Ie) olo]o
INPUT TERMINAL o
Q
o © © OI0|0
Nl

38
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Table 3.9 - Ohms-Megohms Range Check

DVM INPUT SIGNAL
NOMINAL D .
FUNCTION RANGE STANDARD TOLERANCE (Same as Standard)
VALUE

-MO 1082 1082 001% 410 digits
10082 10082 .0005% 14 digits
1k 1 k&2 .0005% +4 digits
10 k2 10 k§2 .0005% +4 digits
100 k£2 100 k2 .0005% +4 digits
1 M2 i M2 .0005% +4 digits
10 MO} 10 MS2 .002% +31 digits
100 M&Y 100 M2 01% +51 digits

GUARD TERMINAL
STRAAPPED TO LLOW
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 R
READING TOLERANCE NOTE
FUNCTION | RANGE st See Note |
DCV Y off +1 digit from nominal 1) With switch
FILT. -
. DC 15 digits from nominal D

position, record
AC +25 digits from nominal the reading dis-
played on the

gﬁ}lr N 0.1 DC +50 digits from nominal 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 1.5V BATTERIES

PROVIDE A SMALL INPUT SIGNAL OF SEVERAL o O
MILLIVOLTS TO OFFSET THE READING FROM
ZERO {SINCE NO TWO SUCH BATTERIES ARE EQUAL ﬁ) O
IN VOLTAGE). THIS AVOIDS POLARLTY CHANGES

DURING CMR TESTS WHICH MAY MAKE THE READING
HARD TO INTERPRET.

AT
5-1 e

TWO 1.5V o
BATTERIES 0\0

-

BACK TO BACK .
+ %1——,' +

100 OHMS

DVM UNDER TESY

SET AC TO 17.7V RMS
{25.0V PEAK]) 6% Haz.
SEY DC TO 500V

DC VOLTAGE STANDARD

GUARD TERMINAL
NOT STRAPPED TO

LOW INPUT TERMINAL F\_\Il— i
OO0 OO0 OO0

g g ooy

Mﬁ

- -
CONNECTS TO DVM CASE. ALSO TIE GROUND OF
BCO OUTPUT CONNECTOR J202 TO CASE,
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Table 3.1t - Normal Mode Noise Rejection (In DC Volts Function)

980453

DVM INPUT SIGNAL
| NOMINAL TOLERANCE NOTE
FUNCTION RANGE DC AC READING
DC
. 10 0.5V 10V*,60Hz |  00.5000 +400 digits
FILT. IN v 0.5V 10V* 60 Hz |  0.50000 +10 digits
*peak
10V PEAK
AC VOLTAGE
o O
o O
1 uF
11
[ 3]
10K
GUARDE TERMINAL
TIED TO LOW INPUT
o |o
DC VOLTAGE
0.5 VDC O (o]
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Table 3.12 - Common Mode Rejection (In AC Volts Function)

COMMON MODE

DVM
INPUT SIGNAL NOMINAL TOLERANCE NOTE
READING
FUNCTION RANGE | VOLTAGE FREQ. (see note)
AC I 100V Peak 60 Hz +10 digits Enter reading with
10 100V Peak 60 Hz +1 digit shorted input in
inal col
100 100V Peak 60 Hz +1 digit R
before beginning
1000 100V Peak 60 Hz +1 digit

>
——

AC LABORATORY
POWER SOURCE

o O

o O
SET AC TO
100V PEAK
AT 80 Hz.

4

100 OHMS
A L ]

GUARD TERMINAL
NOT STRAPPED TO
LOW INPUT TERMINAL

erinlf

CONNECTS TO OVM CASE
[e.9., SCREWHEADS ON REAR PANEL)

3-12




SECTION 4

THEORY OF OPERATION

41 GENERAL.

42  This section describes the operation of the main
circuitry of the Model 5700 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 aluminum 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-Digitai Conversion section, and the Display/
Control Logic section.

4.7 SIGNAL CONDITIONING SECTION.

48  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.

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

4.10 Switching Board.

4.11 The Swiiching 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 Signai
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 KI is
energized and the signal flow is as shown in (b); with ohms
function selected, relay K2 is energized and the signal flow
is as shown in (¢).

4.13  The range control of the option boards uses analog
supply voltages and require isolation from the digital
supplies and decoding, This is provided on the Switching
board by three Optically Coupled Isolators (OCE 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

INPUT
QUTPUT CODE
CODE . .
T
)
AANGE 2 U2 PIN NO.
RANGE
Ay |Balcg g8l a]l1al14]11}10] 18
LlHle|lz]lelHlH]lnluluwlsa 01
Hlule|lslHle]lHIuwjr|AlHw a
tiLt|Hla]lHIR]lL|H I B|H]H i
HicvlHulsirmlH]lrlLiw| v s 0
L uwlrle | |Hin]|HIL]IH]| K 100
H H H 7 H H H H H L (23 1000
tlelelolw]lwliuw|fnin|r|L | 10000

4,14 OChms Converter.

4.15 The Ohms Converter cireuitry 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.

41
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SWITCHING (J5)

ATTENUATOR {J7)

ISOLATOA (J8)

+ IN (10,
. IS0 OUT
(:)__> 15 p 100, 1K) J 12 |1S2AIN 142 2 —e— 1O
(;Eh:v’ . DIGITIZER
Pt .
INPUT @—b— L H 1 © N N
(F.P.) ' +
() B B EEERLY - e |«
CURRENT
O-w» 11 L 3
Mlviieg]lTla|s :; (l?_-
1 ’_“ N + AC CONV., OUTPUT
2l 21 — " - - - - - - - - - -0 = T
S z| # o] o
ol ~ g « « 1 -/ T - -~ B I
o
a . B B e R T i
y * 4 Yy | |
K |12} A 12 |10} 2 % 12 12|10 2 » K 1"
7 %
£l CONVERTER AC SCALING AMPL., AVEHRAGING RMS CONN, RMS BYPASS
{310} {412} AC CONV, {212} {J11})
i1

Figure 4.2 - Signal Flow, [.oaded 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 measured, 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 isolator 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 2 potentiometric configuration
but with the input at an effective ground potential and the
reference end of the feedback network tied fo 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, thereby
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},

420 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 conircl network is can-
trolled by three relays and these are operated from decoded
data from the range logic. A change in the roli off of the
amplifier is provided when the 1 volt range is selected.
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P5
AC CONV, OUT 0) PE
8 : ] 10 + 100 + 1000V
| O- -
]
3+ 1V {+ INPUT) I
H 2 AMP (N
i ) © :
s Lt iINPUT (F.P.} |
I o \ AC INPUT |
i !
! I
~ INPUT (F.P.}
6 ) 1
e 1 GROUND 1 [
141V (= INPUT) i 0),9-
7 . 1
i | O—
¢ i AC CONV. COM. [ |
i
} 1
N 0 AMP OUT | I/Q
| 1 — CURRENT {F.P.}
O 11
| |
| 1
+ CUHRKBENT {F.P) 1 O"T}
5
: P O + 521 18
1 {
| {
K1t Kz
PG A A
AC .
A | RAELAY
DRIVE
. 1
1 N > RELAY
ORIVE
RANGE A4 1 Ros
3 » 1 1 AN 5
RANGE By I 1
L. L. - 2
4 P o.c.l. 1 Bp .
RANGE C Ry
5 - - | > Cin 4
| Rig
I Dypy 3
I Rioo
D
l Rik
l 8
1 Riok
+ Cc
—26V
—[euaro L .

Figure 4.3 - Switching Board
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?5
[ - 5 10 + 100 + 1000V |
o 1AV IV INPUT) O}
12 B -
I . + INPUT {F.P)
O
K2
LS
Ul neuT {F.P.) 15
o . N GROUND 1
S i 1V - INeUT) 0’_} E
Q
{a} DC Routing
K1
P5
o |AC coNv. ouT 6§ O -
0%7 10 + 700 + 1000V [
5
L L1V 4 1V (s INPUT) &
In .
+ INPUT {F.P.} 12 -
15 % AC CONV. INPUT
-
13
— INPUT {F.P.) 15 O
L % AC CONV. COM. [
16
{b) AC Routing
P
5 10 + 100 + 1000V | .
Oo—e P
41V {4 INPUT) 5]
H % £l AMP INPUT
11 v
12
. + INPUT (F.P.)
O
[ INPUT (R R 15
Q
S| 1V (= inPUT) g\(;_
10
T AMP OUTPUT 1s O
M % — CURRENT {F.P.} -
186
+ CURRENT {F.P.} 12 O
s @\b + L CURRENT
18
13

{c} §) Routing

Figure 4.4 - Signal Flow of Switching Board
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1 B [ +10 VOLT REFERENCE

8

D

4

- 710

) Ti00

. K

s L710K

42 | AMP N .

K3 Ka

-
1]

K6

+IOUT

T LiMsT

K2

{10V}

2 AMP OUT

By

RANGE | K1 | K2 | K3] K4| K5{ KB

r.01

r.1

r1

30

100

riK

rlOK

RELAY ENERGIZED
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Figure 4.5 - Ohms Converter
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+ REF
+ CURAENT
+)
0 AMP .
_ +iN
- — +
> - B TO DIGITIZER
ng
il -|
- {
1IN
<
FULL
RANGE CURRENT | SCALE
ouT
10 KQ 1 mA
100 K2 100 A
1000 K1 10 pA .
10 MG 1 A
100 M$E 100 nA
(a)
+ REF
+ CURRENT
+ TO DIGITIZER
i AMP
+ N )
Rx g
-
Y
PART OF ATTENUATOR
RANGE CURBENT | GAIN F.5.
ouT
100 10.1 mA 99 10V
0. KD 11,1111 mA s +10V
1K 111111 mA 9 +10V
(b}

Figure 4.6 - Ohms Measurement Systems
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P12 P12
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Ka
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100 K1 K2 RANGE | K1|&z|x3
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3 N
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Figure 4.7 - Scaling Amplifier
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+20 10K

FILTER

R

v
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Figure 4.8 - Averaging AC Converter




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,

423 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 equivaient
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 z ripple at the summing amplifier
output of +2 50 millivolts, Further ripple attenuation is
provided by the active 3-pole filter. For the same example,
the filter would increase the ripple attenuation to==5 milli-
voits,

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 volt range feedback
paths are connected in paralle] to the ! 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.

426 The active rectifier is an operational amplifier with
two polarity selective feedback paths (one conducting only
with a positive amplifier output and the other conducting
only with a negative 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 nonlinear feedback
loop of the log amplifier (consisting of Q14A and Q15A)
produce the log of the combined signal at @ . This sig-
nai is fed through an identical path (consisting of transistors
QI15B and Q14B) to the input of the summing amplifier.

980453

4.27 The summing amplifier converts the signal to a de
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.

428 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.0¢; 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 lsolator.

431 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 isclator, 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.

434 The Switching Bypass board is a printed circuit
jumper board and occupies 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 dc function is selecied.
A block diagram of the Signal Conditioning section with
the Bypass board installed is shown in figure 4.11.

4.35 INTEGRATION.

4.36 The Model 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

49
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Figure 4,9 - RMS AC Converter
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+V

ATTENUATOR ISOLATOR
+5v B.5.
+
INPUT
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TO A/D
— 1N CONVERTER
x.1 -
K1
X.0% _| }_.
~5V B.5.
B.5.
R FILTER
-V . ! .
X1
XiD
X100

Figure 4.10 - Attenuator/isolator 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 intcgration period. This
reference inlegration 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 technigue used in the Medel 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 following the signal integrate period and is the result
of two factors. First, an analog level equal to 180 digits
and of 2 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 9 on the Main Logic board. The cir-
cuitry includes: an integrator and switching network, a
gain stage, null detector, transformer driver, signal and re-
set logic, switch controls and + and — reference supplies.

439 INTEGRATOR.

440 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 31 conducts during the signal inte-
gration period, switch S2 or S3 during reference integration
and S4 and S5 during reset. The output of the integrator is
coupled to the following Gain Stage through two FET’s
connected as current generators. The purpose of these
generators is to prevent loading of the Integrator while
maintaining reasonable coupling to the gain stage input.

442 GAIN STAGE.

4.43 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 exhibits low 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
fevel.

444 NULL DETECTOR.

445 The Null Detector consists of an inverting, open-
loop amplifier with an output swing of § volts. The Nuil
Detector converts the amplified analog signal (ramp) from
the integrator to a digital level (logic I 2 +5 volts and logic
0 = O 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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Figure 4.13 - Integration Timing Diagram

446 TRANSFORMER DRIVER.

447 This circuit consists of a complementary emitter-
follower, capacitor coupled to the isolation transformer T1.

448 SIGNAL AND RESET LOGIC.
4.49 This circuitry operates from pulse data obtained

through isolation transformers T2, T3 and originating from
control circuitry of the Display/Logic section. The data is
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converted into control signals for operating the integration
switches.

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 operate
the FET switches. The timing of the input daia and switch
operation is provided in figure 4.13.
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Figure 4.14 - 4-Wire Ratio Option

452 Ratio Option.

4.53 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 cemmon. The circuitry, shown in fipure 4.14,
consists of two gain-of-one isolation amplifiers driving a
differential potentiometric amplifier. Field installation of
the ratio board requires removal of jumpers W1 and W2 on
the Main Logic board.
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454 Display Board.

4.55 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
parallel to the front panel of the instrument; the function
and range control knobs on the front panel are connected
by shafts to the rotary switches 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.

4.56 FUNCTION AND RANGE SWITCHES.

4.57 These generate 3 nepative 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 §L The range switch
has nine posilions and generates the outputs shown in
table 4.2.

4.58 DATA ENCCDE.

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

RANGE DATA
{PAOGRAMMERI>
AUTORANGE RANGE
(PAOGRAMMERI>-—31 RANGE | @ > Ny
DATA UP/DOWN
ENCODE COUNTER
RANGE IMPOSSIBLE BANGE R
SWITCH I e CODE DATA » . odic P10
(F.P) s - LOGIC DECODE TABLE 2.4 | Losica
. ) wTERCON,
{ A A [y BOARD
AUTO-
RANGE ¥
AUTORANGE LoGIC _
DATA > TABLE ANNUNCIATOR | NNUNCIATOR
(FROM LOGIC . LOGIC
INTERCON.) TABLE 4.6, 6
FUNCTION
SWITCH
{F.P)

Figure 4.15 - Display Board
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Table 4.2 - Range Switch Code

DATA ENCODE
RANGE SWITCH QUTFUT BINARY
SWITCH CUTPUT WEIGHT
AlB|lC]|D
100 A2 F T | F E 2
A R3 TITIF]F 3
1 A4 F|lFI]ITI|F 4
10 =T TIiF{T|F 8
100 A6 FlT| T | F &
1000 R7 TITi T I|F 7
AUTO . F{F|F|F 0
oM ZE] F F F T a
100M A9 Tl ] F|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.

460 UP/DOWN COUNTER.

4,61 The up/down counter is a decade counter capable of
counting up from 0 to 9 and overflowing te 0, counting
down from 2 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.

462 AUTORANGE LOGIC.

4.63 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
circuit, a BCD to 10line 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
TP DOWN RANGE

RANGE RANGE

=R
hl
n
~
-

3| 3
mn

3|
x
m
-

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 circuitry then
selects the appropriate range.

Table 4.4 - Relay Logic Coding

FUNCTION
RANGE ) (=1 AC
1 ¥ 1 1 100 1 1
+ + + + * +
k] 100 1 100 (1000} 1§ 100
e .
.1
1
10
160
1000
10M
100M
ENEAGIZED
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Table 4.5 - Annunciator Logic

ANNUNCIATOR

INPUT
PGM tFILTER | RATIOQ ocC AC fl K& MEG NG N .

SYSTEM CONTROL F

FILTER F

RATIO F

e 7 F F

::igln

W1 {JUMPER) IN IN IN IN

w2 (JUMPER} iN

SEE TABLE 4.8

al 3l 3

+ POLARITY T

— POLARITY T

464 RELAY LOGIC. Table 4.6 - “"NO™ Annunciator Logic

4.65 The relay logic is generated by data from the range . .

data decode and the function switch and is used via optically UP HANGE

coupled isolators on the Main Logic board to control the B -
attenuator range relays. The codes as shown in table 4.4
. CLEAR Tl TiT[TfT
indicate the attenuator relay closure,

HO F
4,66 ANNUNCIATOR LOGIC. .

F

4.67 The annunciator logic controls the selection of the "3 F
annunciator lamps as shown in tables 4.5 and 4.6. .

A3 F
468 MAIN LOGICAND CONTROLCIRCUITRY. B7 F

RB F

4.69 This circuitry, shown in the block diagram of fig-
ure 4.16, is lacated on the Main Logic board and consists of o T|T]T 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 ¥
information into data compatible with the Display board.

SVSTEM -
. CONTROL
4,70 Control Logic.
W1 JUMPER ouT
4.71 This circuitry controls the operation of the instru- . o

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 controt 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
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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 signal integration
period and the counter.



4,72 Program Cycle,

4,73 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
counter 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 analopg 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’ decades of the counter are
reset, causing the counter to read 000000. At the same time
the program counter js 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 {lip-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 linc goes
false, resetting the read rate oscillator, starting the € (epsilon)
delay which lasts for 5 milliseconds and generates the reset
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 frue 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.

4.74 Display Logic.

4.75 This circuitry consists of the counter, Jatches, BCD-
to-7 line converters, display strobe, clear logic, decimal
logie, and the counter control logic. The counter consists
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of five series connected decade counters and a J-X flip-flop,
and is capable of counting from 000000 to 199999 and then
averflowing 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 Jogic 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 transfersed 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 censumption,

4.76 Superfast.

4.77 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 2.68 and 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 1°s decade isin
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 milliseconds to 1.6-2/3
milliseconds. The 200 digit time period must remain the
same as in the standard measurement operation so the
nstrument 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 generaled.

4.78 Power Supplies.

4.79 There are two separate power supplies used in the
Moedel 5900; one provides the voltage levels required for
operating the analog portions of the instrument and the
ather provides the voltage levels for the digital/display, data
output, and programming. The two supplies use 2 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 4.80 Program.,

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

volts, all referenced to analog common {mecca). The digital 481 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, afl referenced to digital common. is mounted on a single printed circuit board. The board is

4.20



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.J4A). 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.

482 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 sysiem 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 progranuming.  The timeout periods are
covered under paragraph 2.99.

Table 4.7 - Program Logic Conversion
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SECTION 5

CALIBRATION

5.1 SCOPE.

5.2 This section describes the calibration of the Dana
Modet 5900 DMM and the following options:

Mode] 52 Ohms/DC Converter

Model 32 AC/DC Converter, RMS
Model 33 AC/DC Converter, Averaging
Model 62 4-Wire Ratio

5.3 GENERAL.

5.4  The Dana 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 Model 5900 and to
keep the instrument operating within specifications for
indefinite periods of time.

55 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-
hration and provided as a guide in sclecting suitable equip-
ment; instruments having operating characteristics equal to
or better than those indicated may be substituted.

5.7 Fabricated Calibration Equipment.

5.8  Two fixed voltage dividers, 10:1 and 100:1, are se-
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.

Table 5.2 - Fixed Voltage Dividers

Range | Output

Ratio {Used on ; Impedance Accuracy
11 |1V <10 KE2 | The absolute accuracy of each
100V divider nust be known to 1

ppm with the operating volt-
age applied (i.e., the voltage
coefficient must also be
known)

100:110.1V
1000V

59 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 a2 standard minibox on S-way binding posts.
Suitable types of resistors for the two ranges are listed
below.

1 Megohm
100 Kilohm 25 ppm TC metal film of known value

2 ppm TC wirewound of known value

5.10 DC Voltage Sources.

5.11 To produce voltage 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

5.13 A precise 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. I 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 volt
source is within 1.1 ppm.



980453

Table 5.1 - Required Calibration Equipment

_ Minimum Use Suggested
Function | Qty Item Specifications Equipment
DC
(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 7204
(1) | 10:1 Voltage Divider, Fixed 1 ppm, Fabricated*
Output Z <10 Kohms
{1) | 100:1 Voltage Divider, Fixed ! ppm, Fabricated*
Output Z <10 Kohms
(2) | Null Detector/uVoltmeters I 4V 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 &1
(1} | AC Voltage Source 1 ppm resolution HP745A/746A
(1} | Pulse Generator* 10 volts variable, 50£2 output | TEKTRONIX 2101
Q2
(8} | Resistance Standards
1082 10 ppm ESI SR1 with corrections
16082 10 ppm ESI SR1 with corrections
1 K2 10 ppm ESI SR1 with corrections
10 KS2 10 ppm ESI SR1 with corrections
100 K£2 10 ppm ESI SR with corrections
1 M§2 10 ppm Fabricated™
10 MS2 50 ppm ESI[ SR1 with corrections
100 ME2 80 ppm Fabricated*
OTHER | (1) | Momentary Swilch, SPST - N
1) | Phillips head screwdriver #1 - -
(1) | Insulated Adjustment tool - JFD5284
{1) 1|10 Kohm 1/4 Watt 5% 5% -
Carbon Resistor
(1) | 1 Megohm 1/4 Watt 5% 5% -
Carbon Resistor
*Bee Text

Sa
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Figure 5.2 - Generating Accurate DC Levels
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Table 5.3 - DC Source Accuracies

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 ! ppm 2.1 ppm 10 ppm 4.8
1 1.1 ppm 1 ppm 2.1 ppm 20 ppm 4.8
100 1.1 ppm 1 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 dc 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 accuracy of the dc voltage sources is cbtained
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 Model 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 SOUALCE TRANSFER STANDARD
DC. With DMM used to monitor DC output, dc source is
+ O adjusted to desired voltage. Transfer standard is then used
—O- 7 per manufacturer insiructions.
5900 | C INPUT
+ O
ioc — O
FUNCT ION)
AC SOURCE TRANSFER STANDARD
AC. The ac source is adjusted to produce a null on transfer
O standard. The ac source output is now calibrated and can
DC INPLIT - .
o be used as a precision source for the recalibration of the
. 5900 AC Converter.
/’D NOTE: Because of the low input impedance of the transfer
. A . standard, the DMM input leads must be connected as close
- ﬁ to the transfer standard input terminals as possible,
O,__ -
(AC O
FUNCTION)

Figure 5.3 - AC Source
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Table 5.4 - AC Source Accuracies

INPUT ACCURACY
AC Source Thermal Transfer Total Model 33 Model 32
Volts Freq Standasd Source AC Source (Spec) (Spec)
1, 10, and 400 tlz . . 200 ppm
m m
100 Volts 500 Hz . . 600 ppm
50 kHz 1800 ppm
50 ppm 10 ppm 60 ppm
100 kHz 400 ppm
500 Volts 400 ppm
40 kHz 50 ppm 60 ppm
900 ppm
1000 Volts 200 ppm
400 Hz 52 ppm 62 ppm
600 ppmn

5.12 AC Voltage Sources.

5.20 The generation of accurate ac signals for calibrating
the ac converter ranges, requires the use of a thermsl
transfer standard and 2 precise dc standard as well as a stable
a¢ source. Sufficient accuracy can be obtained 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 d¢ source to the desired voitage; 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
Tange.

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 de
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
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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 gained by removal of the top
cover; the cover is secured to the DMM by captive screws
located in each of the four corners 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 internal 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.

5.30 Environmental Considerations.

5.31 The ambient temperature of the calibration environ-
ment shall be held to 23°C + 19C.

NOTE
In instruments equipped with the optional 4-wire
ratio option it is necessary to remove the 4-wire ratic
citcuit board and connect jumpers W2 and W3 on the
interconnection board. The shield is removed for
access to the circuit board and then replaced prior to
calibration of the instrument.
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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
not deviate from the order of adjustments as given in the
procedure.

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 ((}V Zero) on Isolator for a micro-
voltmeter reading of less than 100 microvolts.

c. Replace the jumper across the + INPUT terminals
with a 1 Megohm resistor. Adjust R3 {100V ZERO}
for a reading of less than 10 millivolts.

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 (110 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 1 Ri1&8(.1V)
—.100000V A RI8(.1V)
+1.00000V | 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 | RS (-RATIO LIN)

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

5.38 OHMS CALIBRATION {Figure 5.4).
5.39 Ohms Zero.

a.  Select $2MS2 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 | Ratio | R2 (—10V RATIO)

—10.0000V DC | R4(-10V)

+10.0000V nC R37 (+10V})

+ INPUT

18 MEGOHMS

-~ INPUT
-1

-6

Figure 5.5 - Ohms Input Connection
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Adjust RS (§2 BIAS) for a readout of zero,

CHMS RANGE,

Connect standard resistors to the input in the order
listed in the following table. Select range as listed
for each step and adjust the indicated control fora
readout equal to the standard resistor value. Con-
nect as shown in figure 5.6.

980453

Standard
Resistor Range Adjust

1K K R22 (1K)

100 1K R36 (1K)

10 10 No adjustmenti
verify accuracy

+1I
+ INPUT

RsTANDARD

— INPUT

Figure 5.6 - Connections for Chms Range Adjustment

Standard

Resistor Range Adjust
100M JooM | Rs1(100M)
10M 10M R47 (10M)
IM 1000K R4S (1000K)
100K 100K R43 (100K}
10K 10K RS (10K)

b. Connect input with 4-wire configuration {figure 5.7)

and complete the adjustments of the low ranges.

+1 O———

+ INPUT (O T
ST N[ AV S o S ——

T O]

Figure 5.7 - 4-Wire Connections

5.41

5.42

5.43

AC CALIBRATION {Model 33).
AC Converter Zero (Figure 5.8).

Remove Scaling Amp, insert Scaling Amp Bypass
card (Dana P/N 410617) in its place, and install AC
Converter on extender. Select AC function, any
range, and leave input open.

Connect the microvoltmeter with a 10 kilohm
resistor in series with the positive lead to TP3, with
negative side to TPé {common). Adjust R35 for a
microvoltmeter reading of less than 10 uvolts.

Connect the + microvoltmeter lead alternately
between TP5 and TP1. Adjust RS so that the
voltages at TP5 and TPI are equal (balanced) within
approximately +10 pvolts (opposite polarities). The
voltage at each of the two test points must be less
than +20 uvolts,

Fregquency Response,

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

Remove extender from AC Converter; remove
Scaling Amip 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.
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Figure 5.8 - AC Adjustment Locations




Ein Freq.

Adjust

01000 400 Hz

AC OFFSET (front panel)

1.00000 400 Hz

R11(1V LFE)

10.0000 400 Hz

R8 (10V L.F.)

100.600 400 Hz

R7 {100V L.F.)

1000.00 400 Hz

R3 (1000V L.F.)

980453

Connect + microvoltmeter lead to TP3. Adjust R3]
for ¢ + 30 mV. Remove + microvoltmeter lead
from TP3.

Connect + microvoltmeter lead to TP4. Adjust R4l
counterclockwise until the voltage at TP4 reads
0 + 5 yV. Remove microvolimeter 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

Ci (1000V H.F)
set to center of span

500.00 40 kHe C20 (INPUT H.E.)

1.00000 100kHz | CIS(IVHF)

10.0000 100 kHz Ci10(10V H.F.)

100.000 100 kHz C8 (100V H.F.)

5.44 RMS AC CALIBRATION {(Model 32).

adjust R28 to obtain approximately the same DVM
display as obtained in step g. Repeatstepsgand h
until the two readings are within .01% of each
other. Remove DC supply from DVM input,

i. Apply +0.10000 to DVM input and note DVM
display.

j.  Reverse polarity of input to —0.10000 and verify
DVM display is within +5 digits of the reading
obtained in stepi. If not, use R31 to balance the
readings.

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

NOTE

Set DVM power switch to off. Extract converter
and remove environmental shield. Set 81 and $210
DC (away from center of board), replace converter
and set power switch to on. Select AC and 1 volt
range on DVM front panel. Allow 10 minutes for
ternperature to stabilize.

Connect jumper across DVM input terminals. Con-
nect the microvoltmeter to TP1 (+) and TP5 (-).
Adjust R17 for a2 microvoltmeter reading of 0 %
30 uV. Remove + microvoltmeter lead from TP1.
Turn R4 1 fully clockwise,

Connect microvoltmeter + lead to TP4. Adjust R42
for a microvoltmeter reading of +20 4V + 10 uV.

Connect + microvoltmeter fead to TP2. Adjust R33
for a microvoltmeter reading of 0 + 30 uV. Re-
miove microvoltmeter + lead 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 pulse train witha
crest factor of 7 and a period of 1 millisecond {1 kHz
repetition rate). Adjust R54 for a readout of 1.60000.
Remove the pulse generator from the DVM input and
continue with the calibration procedure starfing at
step k.

k. Set power switch on DVM to off, extract converter,
set 81 and S2 to AC (toward center of board). Re-
place environmental shield on converter and replace
converter in DVM, Reapply power and allow 10
minutes for temperature to stabilize.

1. 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 f. Remove jumper from high side of reference input
to common. Connect the jumper between low
AC reference input and common. Adjust R9 for a
Range | Voltage Freq Adjust | Readout readout of —10.0000. Remove jumper and verify
. that the readout does not change by more than one
v 1.0000 | 500 Hz RS58 £.00000 digit.
v 1000 | 5060 Hz  |a.c.offset] 0.10000

g. Apply +1.0V to both signal and reference inputs.
Repeat steps for RS8 and a.c. offset until no Verify a readout of +10.0000.

adjustment is required.

1000V | 1000.0 | 500 Hz R3 1000.00 @ ™
1000V | 500.00 40kHz | C11* } 500.000 B OO B U
R10 R12  R9

v 1.0000 50kHz | C9* 1.00000
1oV 10.000 { 500 Hz R7 10.0000
v 10.000 S0kHz | C7* £0.0000
100V 100.00 | 500 Hz RS 100.000

100V 100.00 S0kHz | C4* 100.000

*Use an insulated screwdriver when adjusting the
capacitors. High voltage present on C11.

) 9. 4-Wi ) ) ¢ Locati
5.45 AWIRE RATIO CALIBRATION. Figure 5.9 - 4-Wire Ratio Adjustment Locations

NOTE
DC calibration of the instrument must be completed
before calibrating 4-wire ratio. The DC calibration 5.46 TROUBLESHOOTING
must be performed with the 4-Wire Ratio board re-
moved and jumpers installed across W2 and W3 on the 547 This procedure is provided to aid in locating the
interconnection board. cause of an instrument malfunction. The procedure consists
of a systematic basic instrument operation check, a table
a. Install 4-Wire Ratio board; remove jumpers across of symptoms and probable causes, and a brief description
W2 and W3, Select RATIG, 10V RANGE, and DC of major areas of the instrument circuitry from a trouble-
function, shooting standpoint. To eliminate as much as possible
redundant material, frequent reference is made to informa-
b. Connect —1.0V to front panel INPUT terminals; tion located in other sections of the manual.
connect +1.0V to REF INPUT terminals on rear
panel. Connect a jumper from high side of reference 5.48 Troubleshooting Equipment

input to ANALOG COMMON (on rear panel).
549 The equipment listed in table 5.1 can be used for

¢.  Adjust R12 on 4-Wire Ratio board for a readout the procedure with the addition of an oscilloscope such as
of —10.0000 (figure 5.9). the Tektronix type 453. Access to the main circuitry is
gained by removat of the top cover and shield.
d. Increase voltage at INPUT terminals to —10.0 volts;
increase REF INPUT to +10.0 volts. Adjust Ri0 for 550 Power Supply Check
a readout of —10.0000,
5.51 Before proceeding with the analog and digital eir-
e. Repeat steps b through c until both are achieved cuitry, check that all the supply voltages are present. If a
without further adjustment. discrepancy is found, proceed to table 5.5.
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Table 5.5 - Power Supply Check

Low or Zero 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. If 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, S201, §202, or T1.

5.52 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 QOut, Remote Control Out, and
Rate Control fully clockwise.

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

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

555 Circuit Descriptions

556 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 one
of the circuits #s incorrect, the circuit is bad,

980453

Table 5.6 - Operational Check

Step Input Annunciator] Display *
1. |a. Connect jumper +or - 0.06000
across + and —
input
b. Set power switch on
2. ja. Remove jumper + 1.00000
from input
b. Apply +1 volt to
input (DC source)
3. i Reverse Polarity of — 1.00000
input source
4. 18elect 100 mV range NO .160000
on DMM
5. |Reduce input to ~0.1 | — 100.000
volt (DC source)
6. |Select 10 voltrange on| — 00.1000
DMM
7. |Select 100 volt range — 000.100
on DMM
8. iSelect 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)

5.58 CLOCK OSCILLATOR. The clock oscillator runs
continuously at 6 MHz. If there is no signal, repair the clock.
(5 MHz for 50 Hz operation). Q1, U38C, Y1, Ul3A

5.59 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. !f they do not run,
replace them.

560 LATCHES. These IC’s (U7-U11, U38B) store the
information appearing at the input line (2, 6, 7, 3) upon
receipt of a transfer pulse (PGMD) the stored date
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Table 5.7 - Troubleshooting Guide

Symptom Diagnosis Probable Cause Reference
Display Blank Power Supply Parz. 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 535!";4.56 .
Readaut does not Zero properly Offset Error DC Offset Adjust R 60
Isolator Para. 5.65
Digitizer Logic Para. 5.64
Reading Unstable Isclator Oscillation Para. 5.65
Attenuator Relays Table 5.9
Table 5.10
Improper Reading QOut 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).

56} 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-QUT. The LED’s on the readout board
(LED 1 through LED 6) are controlled by the BCD to
1-line converters and are powered by the driver decades
strobing circuit (U44, QI9). 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-
Jtion of the instrument and consists of the program logic
(U38B, U38D, U13D, U324, U38A, U36A-E), program
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counter (U37), read rate generator (Q43, Q42, Q9, Q10,
U31B, U30A), program clock (U39), clear logic (U28A, B,
U29B}, counter clear logic (UI9A, U13F, U27B, U274,
U34C, U20A, C, D, U13E, U34D), decimal logic (U41),
auto range logic (U40A, D, U26A, UI9B, D), are axis
crossing/polarity logic {(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 AfD 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 controls
and +10 volt reference supplies (see paragraph 4.38
through 4.51 for theory of operation). For troubleshooting
chart on digitizer and 100 reference amplifier see table 5.8.
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Table 5.8 - Troubleshooting Chart — Digitizer and 10V Reference Amplifier

UMITWILL NOT
READ TO
FULL SCALE

DISPLAY LOCKED
UP ON ANY
READING

CHECKED
ISOLATOR

NO SEETABLE 5.9

CHECKED

ISOLATOR D SEETABLES.S

REPLACE
REFERENCE
ASSEMBLY
10 VDC AANGE
+10V INPUT

(27, ARZ, Q44, Q45 CHECK Q18,
& ASSOCIATE 018 021, Q23
CIRCUITS .

PGM-A _]——l___—

SEE TABLE 5.0 +10

CHECK Q178, AR1

16 YOLT DC c . | I
w _——

RANGE NOT
LINEAR

CHECK (143, Q4)

1 1 i
to 162/AMS 332/3M5

CHECKED ™\ o
ISOLATOR REPLACE CB
CHECK 130, 031
SEE TABLE 5.8
. CHECK AXIS
oK as, a7* oK CROSSING
CONTROL RECEIVER
LOGIC U344, U288, 02,03,
ulzc, uaon’

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

Sympton

Probable Cause

1

Unstable, Noisy Reading

on all functions

a. Oscillation of AR2,
or AR4

b. Bad Q6

c. Filter circuit ARS
K1 (Isolator)

d. Attenuator relays
Ki,K2,K3,K4

. Won't Read Full Scale

. Q8o Q9
. See table 5.8

[ ol

. Display locked on over-

load

Q7

. AR3 (Check AR4
pin 6 if 20 volts
replace AR3)

. Q6

. Q2,03,Q04,0: Q5

¢. See table 5.8

T ®

[=T <]

. Excessive Input Bias

Current

a. Adjust R3, R7
b. Q1 failure if cannot
adjust

5.65 ISOLATOR. The isolator is a single printed circuit
board and mates with connector JB 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. '

566 ANNUNCIATOR EOGIC. 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.

567 QOPTIONAL 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.

Table 5.10 - Troubleshooting Chart — Optional Accessories

UNITWILL
NOT RESPOND
TO REMOTE
PRAOGRAM

PROGRAMS
MANUALLY

PROGRAMS
BUT WILL ROT

REFLACE UNIC

DISPLAY BOARD
SEE FIGURE 4.15
TABLE4.2 &
SCHEMATIC
FIGURE 6.17

CHECK REMOTE
PAOGRAM LOGIC

UNIT EXHIBITS
FIRST READING
ERRORS

WRONG READ
COMMAND

COMMAND N
4202, B10

FAILURE IN
TIMEOQUT

GENERATOR (3,
THRU 8, C1 THRY
C4
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Table 5.10 - Troubleshooting Chart—Optional Accessories (continued)

980453

IMPROPER
READING WHEN
READING AC
VOLTAGE

AVEHAGING

AVERAGING
CONVERTER

ADD MISSING
BOARD

APPLY FULL-
SCALE VOLTAGE
TO ANY RANGE

BYPASS
BOARD IN
J12

APPLY FULL-
SCALE VOLTAGE
TO ANY RANGE

MEASUR
1 VRMS AT +
SIDE OF C21

DEFECTIVE
SCALING AMP

DEFECTIVE

AC
CONVERTER
SEE FIGURE 48

MEASURE
1 VAMS AT
TP

DEFECTIVE AC
RMS CONVERTER
SEE FiGURE 4.9

OFR UNSTABLE

NQISY READING

AC AND ORMS

ON

YES

NO SEE TABLESS

DEFECTIVE

SWITCHING 80

RELAYS ON

SEE FIGURE 4.3

ARD

NO

4-WIRE
RATIO
INOPERATIVE

NO [SEE TABLE 5.8

YES

F.S. REFERENCE
INPUT

CHECK
Pid &
WIRING

AR, ARZ, AR3,
Q1 02

IMPROPER OHMS
READINGS

YES

DEFECTIVE
OHMS
CONVERTER
SEE FIGURES 4.5 & X.65

5-15



SECTION 6 DRAWINGS

Figure Title Page

6.1 Layout, Logic and Interconnection , ., ., . . . . . . . . . . . . . . . . . . ... 6-3
6.2 Layout, Readout . . . . . . . . . . . L . o e e e e e e e e 6-3
6.3 Schematic, Logic and Interconnection . . . . . . . . . . . . . L . . w0+ e .. 6.5
6.4 Schematic, Power Supply . . . . . . . . . . L L. L . o Lo Lo e 6-7
6.5 Layout, Attenuator . . . . . . . . . . 0 b s e e a e e e e e e e e e 68
6.6 Schematic, Aftenuator . . . . _ . . . v . e e e e e e e e e e e e e e e e 69
6.7 Layout, Switching . . . . . . . . . . . . . . . 4 e i e e e e e e e e 810
6.8 Schematic, Switching . . . . . . . . . .« . . . 0 .0 e e e e e .. b1
6.9 Layout, Isolator . . . . . . . . . . . . . . L L L. e e e e .. 612
6.10 Schematic, Fsolator . . . . . . . . . . . . . . . . . . e e e .. 613
6.11 Layout, 10V Reference Amplifier . . . . . . . . . . . . . . . . . . .. . ... 614
612 Layout, Digitizer . . . ., . . . . . . . . . . .« + .« .. a e e e .. bl4
6.13 Schematic, Digitizer and 10V Reference Amplifier. . . . . . . . . . . . . . . . . . . 615
6.14 Layout,Program . . . . . . . . . . . . . . v e e e e e e e e e e ... 618
6.15 Schematic,Program . . . . . . . . . . . . . . . . e e e e e e e e e 67
6.16 Layout,Display . . . . . . . . . . . « . . - .« . 4w e e e ... . 618
6.17 Schematic, Display . . . . . . . . . . . . . . . . ... o e e . B9
6.18 Layout, ACConverter . . . . . . . . . . . . . L .. o e e e e e e e . 820
6.19 Schematic, ACConverter . . . . . . . . . . . . . . w4 e e e e e e e e 62
6.20 Layout, RMSConverter . . . . . . . . . . . . - . . i i e e e e e .. &2
6.21 Schematic, RMSConverter . . . . . . . . . . . . . . .+ . . 4 i e e e ... 623
6.22 Layout, Scaling Amplifier . . . . . . . . . . . . . . . . . . . L. .. . ... 624
6.23 Schematic, Scaling Amplifier . . . . . . . . . . . . . . . . . . . . . . . . . . 625
6.24 Layout,Ohms Converter . . . . . . . . . . . . . . < . . . o o« . . . .. b2
6.25 Schematic, Ohms Converter . . . . . . . . . . + . « . o+ i e e e e e e . 627
6.26 layout,4-WireRatio . . . . . . . . . . . . . . . . . . . . .+ <« .+ . . . ©b28
6.27 Schematic,4-Wire Ratio . . . . . . . . . . . . . . . . . o e e e . 629
6.28 layout,RearPanel . . . . . . . . . . . . . . . . . . . . .. . ... ... 63

6-1
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SECTION 7

PARTS LIST

7.1
arranged in the order of the following subassemblies:

This section contains lists of replaceable parts

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

Page Handbooks H4-1, H4-2, and their supplements.
Logic & Interconnection 7.3 7.3 Certain parts having 21793 (Dana) listed in the
Readout . 716 “FSC” column are specially-selected semiconductors. For
Attenuator . 712 some of these, standard commercial parts will serve as
Switching 7.14 satisfactory replacements. These Dana parts are identified
Isolator . 7-16 in table 7.1 along with the commerical equivalent,
10V Reference. 7-19
Digitizer . 720 Table 7.1
Program . 7-26 .
Display . 7-28 Scm:ﬂc[:_on(:‘uctor Equivalent:
AC Converter . 7-30 ype:
RMS Convertf:r . 018 Diode Texas Instruments I1N4448
Scaling Amplifier . 7-37
Ohms Converler . 7-40 021 Transistor MPS A92
4-Wire Ratio 7.44
Rear Panel . 7-45
Table 7.2 - List of Suppliers
FSC NAME FSC NAME
p¥IZ ALLEN BRADLEY CO. 03888 PYROFILM CORP.

MILWAUKEE, WiISCONSIN

WHIPPANY K NEW JERSEY

01295 TEXAS INSTRUMENTS, INC,

[Components Group)
DALLAS, TEXAS

04713 MOTOROLA, INC.
{Semiconductor Froducts Division)
PHOENIX, ARIZONA

02111 SPECTROL ELECTRONICS CORP.
CITY OF INDUSTRY, CALIFORNIA

05397 LINION CARBIDE CORP.
{Materials Systems Division)
CLEVELAND, QHIO

02114 FERROXCUBE CORP.

SAUGERTIES, NEW YORK

DE6ES PRECISION MONQLITHICS
SANTA CLARA, CALIFORNIA
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Table 7.2 - List of Suppliers continued

FSC NAME F5C NAME
07263 FAIRCHILD SEMICONDUCTOR 71471 AERCVOX CORP,
{Divislon af Fairchitd Camera & Instreument Corp.) {Cinema Plant)
MOUNTAIN VIEW, CALIFORNIA MONCKS CORNER, SOUTH CARGLINA,
07718 TAW ELECTRONIC COMPONENTS 71590 CENTRALAB ELECTRAONICS
{(IRC) {Divislon of Giobe-Union, Inc.)
BURLINGTON, IOWA MILWAUKEE, WISCONSIN
08257 NPE ELECTRONICS 71785 "rFfw EngTRONlc COMPONENTS
CANOGA PARK, CALIFDRNIA {Cinch Division)
ELK GROVE VILLAGE, ILLINOIS
. CI;F:':'E"';‘{:UB":'E: E;ECT[“?:N |;:s 72136 ELECTHO MOTIVE MFG, CO., INC.
{bivision Faderal Pecific Eisctric Co. WILLIMANTIC, CONNECTICUT
SANFPORD, NORTH CAROLINA
73138 BECKMAN INSTRUMENTS, iNC.
13571 ELECTRONIC RESEARCH CO. {Helipot Division]
OVERLAND PK., KANSAS FULLERTON, CALIFORNIA
15636 ELEC-TROL, INC. 73445 AMPEREX ELECTRONIC CORP,
SAUGUS, CALIFORNIA HICKSVILLE, LONG ISLAND, NEW YORK
17856 SILICONIX, INC, 74970 €. F, JOHNSON CO.
SANTA CLAARA, CALIFORNIA WASECA, MiNNESOTA
18612 VISHAY BESISTOR PRODUCTS 76493 4.W. MILLER CO.
{Division Vishay Intertechnology, inc.} COMPTON, CALIFORNIA
MALVERN, PENNSYLVANIA
79727 CW INDUSTRIES
21793 DANA LABORATORIES, INC. WARMINSTER, PENNSYLVANIA
IRVINE, CALIFORNIA
80131 ELECTRONICS INDUSTRIES ASSOC,
22045 JORDAN ELECTRIC CO. WASHINGTON, 0.C.
VAN NUYS, CALIFORNIA
81349 MILITARY SPECIFICATION
. . 87730 UNITED MINERAL & CHEMICAL CORP
SAN JUAN CAPISTRANO, CALIFORNIA ‘ .
NEW YORK CITY, NEW YORK
o 31 RP.
27014 NATIONAL SEMI-CONDUCTOR CO . AMP, INC.
SANTA CLARA, CALIFORNIA .
{Capitron Divisian)
ELIZABETHTOWN, PENNSY LVANLA
27558 IMB ELECTRONIC PRODUCTS, INC,
SANTA FE SPRINGS, CALIFOANIA R P ——
BOONTON, NEW JERSEY
50434 HEWLETT-PACKARD CO,
{HP Associstes) 91637 DALE ELECTRONICS, INC.
PALO ALTO, CALIFOANIA COLUMBUS, NEBRASKA
BE&289 SPRAGUE ELECTRIC CO, 95275 VITRAMON, INC,
{Pacific Division) BRIDGEPORT, CONNECTICUT
LOS ANGELES, CALIFORNIA
29800 AMERICAN PRECISION INDUSTRIES, INC.
71468 ITT CANNON ELECTRIC {Delevan Divislon)

SANTA ANA, CALIFORNIA

EAST AURORA, NEW YORK
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403614 — Assy., PCB, LOGIC & INTERCONNECTION (Figure 6.3)

980453

REF DANA MANU

DES P/N DESCRIPTION FsC P/N
Cl1 110126 | CAP TANTA 6.8 MFD 35V 05397 T368B685SM0O35A8
C2* 130142 | CAP MICA 150 PFD 5% 72136 DMS-181)
C3 100017 | CAP CERAM OIMFD 100V 20% 56289 TG-S10
C4 110129 | CAP TANTA .1 MFD 35V 05397 T368A104MQO35AS
CS 110129 | CAP TANTA .1 MFD 5V 05397 T368A104M0O35AS
Co 120310 | CAP POLY OIMFD 250V 10% 73445 C280MAE/A 10K
C7 110156 | CAP TANTA 4.7 MFD 6V 05397 T368A475K006AS
C8 120308 | CAP POLY 047MFD 250V 10% 73445 C280MAE/A47K
Clo 110128 | CAP ELECT 6000 MFD 10V -10%+75% 56289 36D602GOI0AA2A
Cil 110067 | CAP ELECT 2000 MFD sV 87730 2000DXW35
Ci2 110067 | CAP ELECT 2000 MFD sV 87730 2000DXW35
Ci3 110126 | CAP TANTA 6.8 MFD 33V 05397 T368B685MO35AS
Cl4 110126 | CAP TANTA 6.8 MFD 5V 05397 T368B68SMO35AS
C15 110126 | CAP TANTA 6.8 MFD 35V 05397 T368B685SMO35AS
Cié 110126 | CAP TANTA 6.8 MFD 35V 05397 T368B68SMO35A8
C17 110127 | CAP TANTA 22 MFD oV 05397 T368B226MO06AS
C18 110066 | CAP ELECT 16 MFD 200V 73445 C436AR/L16
C19 100017 | CAP CERAM .OI MFD 100V 20% 56289 TG-S10
C20 100017 | CAP CERAM D1 MED 100V 20% 56289 TG-S10
C21 100017 | CAP CERAM OIMFD 100V 20% 56289 TG-S10
C22 160017 | CAP CERAM OIMFD 100V 20% 56289 TG-810
C23 100017 | CAP CERAM OIMFD 100V 20% 56289 TG-510
C24 100017 | CAP CERAM 01 MFD 100V 20% 56289 TG-510
C25 120250 | CAP MYLAR 22MFD 100V 20% 73445 C281 AH/A220K
C29 100017 | CAP CERAM O MED 100V 20% 56289 TG-§10
C30 101174 | CAP CERAM 001 MFD S00V 10% 71471 SCD3X5F
C31 101145 | CAP CERAM 100 PFD 10% 71471 ETCD-DI-1(N3600)
C32 101174 | CAP CERAM 001 MFD 500V 10% 71471 SCD3X5F
33+ 110158 | CAP TANTA 10 MFD SOV 16% 05397 T362C106K0S0A
Cigq%+ 110158 | CAP TANTA 10 MFD 50V 10% 05397 T362C106K050A
C35 110158 { CAP TANTA 10 MFD 50V 10% (5397 T362C106K050A
C36 600245 | JUMPER 1.2007-1 L-2007-1
C37 110143 | CAP TANTA 1 MFD kLAY 05397 T368A105MO35A8
C38 110148 | CAP TANTA .22 MFD 50V 10% 05397 T368A224K050A8
C39 110140 | CAP TANTA 47 MFD 6V 05397 T368B476MO06AS
C40 100017 | CAP CERAM 01 MFD 100V 20% 56289 TG-S10
C41 120090 | CAP MYLAR 22MFD 600V 5% 27556 ZA1101)
C42 120308 | CAP POLY .047MFD 250V 10% 73445 C280MAE/A47K
C43#
CR1 211083 | DIODE  SILICO 018 PANEK] 211083
CR3 211083 | DIODE  SILICO 018 21793 211083
CRE 210004 | DIODE  SILICO 1N4004 81349 1N4004
CR9 210004 . | DIODE  SILICO 1N4004 81349 1N4004
*In 50 Hz units only:
C2 130094 CAP MICA 220PFD 500V 5% 72136 SCBM10-2213
€33 110066 CAP ELECT 16 MFD 200V 73445 C436AR/L16
C43 110158 CAP TANTA 10 MFD 50V 10% 05397 T362C106K050A

**Delete in 50 Hz units

73




980453

403614 — Assy., PCB, LOGIC & INTERCONNECTION continued

REF DANA MANU
DES P/N DESCRIPTION FSC P/N
CR10 210004 | DIODE  SILICO IN4004 81349 1N4004
CR11 210004 | DIODE  SILICO 1N4004 81349 1N4004
CR12 210004 | DIODE  SILICO 1N4004 81349 IN4004
CR13 210004 | DIODE  SILICO 1N4004 81349 1N4004
CR14 210004 | DIGDE SILICO 1N4004 81349 1N4004
CR1S 210004 | DICDE  SILICO 1N4004 81349 1N4004
CR16 210004 | DIODE SILICO 1N4004 81349 1N4004
CR17 210004 | DIODE  SILICO 1N4004 81349 1N4DO4
CR18 210004 | DIODE SILICO 1N4004 81349 1N4004
CR1% 220011 DIODE SILICO ZENER IN968B 81349 1N968B
CR20 220007 | DIODE  SILICO ZENER IN751A 81349 INTS LA
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
CR2S 220011 | DIODE  SILICO ZENER ING6BR 81349 1N968B
CR26 220040 | DIODE ZENER IN753A 81349 IN753A
CR27 210004 | DIODE  SILICO 1N4004 81349 1N4G04
CR28 210004 | DIODE  SILICO 1N4004 B1349 I1N4004
CR29 211083 | DIODE  SILICO 018 21793 211083
CR30 211083 | DIODE  SILICO 018 21793 211083
CR31 220049 | DIODE ZENER 1N957B 81349 IN957B
CR32 210004 | DIODE  SILICO I1N4004 81349 1N4004
CR33 211083 | DICDE  SILICO 018 21793 211083
CR34 211083 | DICDE  SILICO 018 21793 211083
CR35 211083 | DIODE  SILICO 018 21793 211083
CR36 211083 | DIODE  SILICO 018 21793 211083
CR37 211083 | DIOGDE  SILICO 018 21793 211083
F1 453505 | CONN 12 PIN 252-12-30-160 71785 252-12-30-160
§2 453505 | CONN 12 PIN 252-12-30-160 71785 252-12-30-160
J5 600228 | CONN 18 PIN 252-18-30-160 71785 252-18-30-160
J6 600671 | CONN 6 PIN 252-06-30-160 71785 252-06-30-160
17 600280 | CONN 12PIN 252-12.30-160 71785 252-12-30-160
J8 600280 | CONN 12 PIN 252-12.30-160 71785 252-12-30-160
19 600670 | CONN 10 PIN 252-10-30-160 71785 252-10-30-160
J1c 600280 | CONN 12PIN 252-12-30-160 71788 252-12-30-160
Jil 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
J14 600671 | CONN 6 PIN 252-06-30-160 71785 252-06-30-160
X1 310109 | RELAY 5V 24796 R10E2515-1
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REF DANA MANU
DES PIN DESCRIPTION FSC BIN

L1 310055 | CHOKE RF 4.7 i 9310-28 76493 9310-28
0CI-1 250000 | ISOLATCR OPTICALLY COUPLED 01295 TIL108
OCl-2 250000 | 1SOLATOR OPTICALLY COUPLED 01295 TiL108
OCI-3 250000 | ISOLATOR OPTICALLY COUPLED 01295 THL.108
0OCI-4 250000 | ISOLATOR OPTICALLY COUPLED 01295 TIL108
Qi 206099 | TRANS 2N4258 81349 2N4258
Q2 200037 | TRANS  SILICO NPN 2N3646 80131 2N3646
Q3 200037 | TRANS  SILICO NPN 2N3646 80131 2N3646
Q4 200099 | TRANS 2N4258 81349 2ZN4258
Qs 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 200260 21793 200200
Q9 200099 | TRANS 2N4258 81349 2N4258
Q10 200037 | TRANS  SILICO NPN 2N3646 80131 IN3646
Q11 200136 | TRANS  SILICO NPN 2N5963 81349 2N5963
Q12 200037 | TRANS  SILICO NPN 2N3646 80131 IN3646
Qi3 200037 | TRANS  SILICO NPN 2N3646 80131 2N3646
Qi4 200200 | TRANS NPN 200200 21793 200200
Q15 200200 | TRANS NPN 200200 21793 200200
Qi6 200200 | TRANS NPN 200200 21793 200200
Qi7 200200 | TRANS NPN 200200 21793 200200
Q18 200200 | TRANS ~ NPN 200200 21793 200200
19 200167 | TRANS PNP MPSUS5 04713 MPSUS5
Q21 200200 | TRANS NPN 200200 21793 200200
Q22 200200 | TRANS NPN 200200 21793 200200
Q23 200088 | TRANS  SILICO PNP 2N4248 80131 2N4248
Q24 200200 | TRANS NPN 200200 21793 200200
Q25 200088 | TRANS  SILICO PNP 2N4248 80131 2N4248
Q26 200088 | TRANS  SILICO FPNFP 2N4248 80131 2N4248
Q27 200200 | TRANS NPN 200200 21793 200200
Q28 200088 | TRANS  SILICO ENP 2N4248 80131 2ZN4248
Q29 200200 | TRANS NPN 200200 21793 200200
Q30 200068 | TRANS 2N4250 80131 2N4250
Q31 200155 | TRANS  SILICO NPN MIES20 04713 MIE520
Q32 200130 | TRANS  SILICO NPN MJE3035 04713 MIE3055
Q33 200154 | TRANS  SiLICO PNP MIE370 04713 MIJE370
Q35 200200 | TRANS NPN 200200 21793 200200
Q37 200206 | 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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403614 — Assy., PCB, LOGIC & INTERCONNECTION continued

REF DANA MANU
DES P/N DESCRIPTION FSC P/N
R} 000391 | RES CARBON 390 OHM 5% 1/4W | 81349 RCO7GF391J
R2 000102 | RES CARBON 1K 5% 1/4W | 81349 RCO7GF102J
R3 000121 | RES CARBON 120 OHM 5% 1/4W | 81349 RCO7GF121)
R4 000512 | RES CARBON 51K 5% 1/4W | 81349 RCO7GE512)
RS 000102 | RES CARBON 1K 5% 1/4W | 81349 RCOTGF102]
R6 000102 | RES CARBON 1K 5% 1/4W | 81349 RCO7GF102)
R7 000102 | RES CARBON 1K 5% 1/4W | 81349 RCO7GF102]
RS 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 RCO7GF2003
RI! 000200 | RES CARBON 20 OHM S% 1/4W | 81349 RCO7GE200]
R12 000512 | RES CARBON 5.1K 5% 1/4W | 81349 RCO7GFS12]
R13 g00102 | RES CARBON K 5% 1/4W | 81349 RCO7GF102]
R14 000512 | RES CARBON 51K 5% 1/4W | 81349 RCO7GFS12y
RIS 000204 | RES CARBON 200 K 5% 1/4W | 81349 RCO7GF204]
R16 000303 | RES CARBON 30K 5% 1/4W | 81349 RCO7GF3035
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 RC0O7GF432)
R20 000512 | RES CARBON 5.1K 5% 1/4W | 81349 RCO7GES12J
R21 000512 | RES CARBON 51K 5% 1/4W | 81349 RCO7GFS12}
R22 000154 | RES CARBON 150K 5% 1/4W | 81349 RCO7GF154)
R23 000512 | RES CARBON 5.1K 5% 1/4W | 81349 RCO7GFs123
R24 000102 | RES CARBON 1K 5% 1/4W | 81349 RCO7GF102}
R26 000512 | RES CARBON 51K 5% 1/4W | 81349 RCO7GF5121
R27 000102 | RES CARBON 1K 5% 1/4W | 81349 RCC7GF102J
R28 000511 | RES CARBON 510 OHM 5% 1/4W | 81349 RCO7GF511]
R29 000103 | RES CARBON 10K 5% 1/4W | 81349 RCO7GF103}
R30 000302 | RES CARBON 3K 5% 1/4W | 81349 RCO7GF302}
R31 000182 | RES CARBON 18K 5% 1/4W | 81349 RCO7GF182]
R32 000361 | RES CARBON 360 OHM 5% 1/4W | 81349 RCO7GF361]
R33 000182 | RES CARBON 18K 5% 1/4W | 81349 RCO7GF182)
R34 000241 | RES CARBON 240 OHM 5% 1/4W | 81349 RCO7GF241]
R3S 000361 | RES CARBON 360 OHM 5% 1/4W | 81349 RCO7GF361]
R36 000182 | RES CARBON 18K 5% 1/4W | 81349 RCOTGF182
R37 000361 | RES CARBON 360 OHM 5% L/4W | 81349 RCO7GF361J
R38 000182 | RES CARBON 18K 5% t/aW | 81349 RCO7GFi82]
R39 000102 | RES CARBON 1K 5% 1/4W 1 81349 RCO7GF102
R40 00036t | RES CARBON 360 OHM 5% 1/4W | 81349 RCO7GF361J
R41 000103 | RES CARBON 10K 5% L/4W | 81349 RCO7GF103J
R42 000103 | RES CARBON 10K 5% [/4W | 81349 RCO7GF103J
R43 000103 | RES CARBON 10K 5% t/aW | 81349 RCO7GFi03J
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403614 — Assy., PCB, LOGIC & INTERCONNECTION continued
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REF DANA MANU
DES P/N DESCRIPTION FSC P/N
R44 000103 | RES CARBON 0K 5% 1faW 81349 RCO7GF103]
R45 000272 | RES CARBON 27K 5% 1/4W 81349 RCOTGF2724
R46 000272 | RES CARBON 27K 5% 1/4W 81349 RCO7GF272)
R47 000512 | RES CARBON 51K 5% 1/4W 81349 RCO7GF512)
R48 000103 | RES CARBON 10K 5% 1/4W 81349 RCO7GF103)
R49 000332 | RES CARBON 33K 5% 1/4W 81349 RCO7GF332)
RS0 000103 | RES CARBON 10K 5% 1/4aW 81349 RCO7GF103)
R51 000511 | RES CARBON 510 OHM 5% 1/4W 81349 RCO7GFS11)
R52 000122 | RES CARBON 12K 5% 1/4W 81349 RCO7GF122)
R53 000122 | RES CARBON 1.2K 5% 1[/4W 81349 RCO7GF122)
R54 000183 | RES CARBON 18K 5% 1/4W 81349 RCO7GF183)
R55 000262 | RES CARBON 2K 5% 1/4W 81349 RCO7GF202F
R56 001738 | RES CARBON 1.5 OHM 5% 1/2W 81349 RC20GF010J

R57 020576 | RES ww .24 OHM 5% 2W 07716 BWH Series
R58 000183 | RES CARBON 18K 5% 1/4W 81349 RCO7GF183})
R59 001738 | RES CARBON 1.5 OHM 5% 1/2W 81349 RC20GF010J
R60 040235 | POT CERMET 100K B9PRIGOK 73138 89FR100K
Rel 010778 | RES METAL 274K 1% 81349 RN55C

R62 010778 | RES METAL 274K 1% 81349 RN5SC

R63 000203 | RES CARBON 20K 5% 1/4W 81349 RCO7GF203)
R64 000203 | RES CARBON 20K 5% 1/4W 81349 RCO7GF203})
R&9 000203 | RES CARBON 20K 5% 1/4W 81349 RCO7GF203)
R72 040235 | POT CLERMET 100K 89PR100K 73138 89PR 100K
R75 000203 | RES CARBON 20K 5% 1/4W 81349 RCOVGF203])
R78 000202 | RES CARBON 2K 5% 1/aW 81349 RCO7GF202)
R79 000510 | RES CARBON 51 OHM 5% 1/4W 81349 RCO7GF510)
R80 000102 | RES CARBON IK 5% 1/4W 81349 RCO7GF102]
R82 000154 | RES CARBON 150K 5% 1/4W 81349 RCO7GF154]
R8&3 000512 { RES CARBON 51K 5% 1/4W 81349 RCO7GF512
R84 000S12 | RES CARBON 51K 5% 1/aW 31349 RCO7GF512)
R&5 000202 | RES CARBON 2K 5% 1/4W 81345 RCO7GF202
R86 000511 RES CARBON 510 OHM 5% 1/4W 81349 RCO7GF511])
R&9 000103 | RES CARBON i0K 5% 1/4W 81349 RCO7GF103)
R90 000332 | RES CARBON 33K 5% 1/4W 81349 RCO7GF332]
R91 000224 | RES CARBON 220K 5% 1/4W 81349 RCO7GF224)
RS2 000103 | RES CARBON i0K 5% 1/4W 81349 RCO7GF103]
R93 000822 | RES CARBON 32K 5% 1/4W 81349 RCO7GF822)
R94 000432 | RES CARBON 43K 5% 1/4W 81349 RCO7GF432)
R9S 000822 { RES CARBON 82K 5% 1/4W 81349 RCO7GF822)
RS6 000432 | RES CARBON 43K 5% 1/4W 81349 RCG7GF432)
R97 000822 | RES CARBON 82K 5% 1/4W 81349 RCO7GF8221
R103 000102 | RES CARBON X 5% 1/4W 81349 RCO7GF102)

7-7



980453

403614 - Assy., PCB, LOGIC & INTERCONNECTION econtinued

REF DANA MANU
DES P/N DESCRIPTION FSC P/N
R104 000102 | RES CARBON 1K 5% 1/aW 81349 RCO7GE102F
R105 000102 | RES CARBON 1K 5% 1/4W 81349 RCOIGF102J
R106 000102 | RES CARBON 1K 5% 1/4W 81349 RCO7GF102]
R107 000202 | RES CARBON 2K 5% 1/4W 81349 RCO7GEF202)
R108 000102 | RES CARBON 13 4 5% 1/4W 81349 RCO7GF 1027
R109 000562 | RES CARBON 56K 5% 1/4W 81349 RCO7GF562)
R110 000562 § RES CARBON 56K 5% 1/4W 81349 RCO7GF562]
RI111 000562 | RES CARBON 56K 5% 1/4W 81349 RCO7GEsS621
R112 000562 | RES CARBON 56K 5% 1/4W 81349 RCO7GES62]

S2 600683 | SWITCH PUSHBUTTON 600683 21793 600683
S3 600683 | SWITCH PUSHBUTTON 600683 21793 600683
54 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 600591 | POST TEST POINT 85931-6 89110 85931-6
TP2 600591 POST TEST POINT 85931-6 83110 85931-6
TP3 600591 POST TEST POINT 85931-6 89110 85931-6
TP4 600591 | POST TEST POINT 85931-6 89110 85931-6
TPS 600591 | POST TEST POINT 85931-6 89116 85931-6
TPe 600591 POST TEST POINT 85931-6 89110 859316
TP7 600591 POST TEST POINT 85931-6 89110 859316 -
TP8 600591 | POST TEST POINT 85931-6 89110 85931-6
TPS 600591 | POST TEST POINT 85931-6 83110 85931-6
TP10 600591 | POST TEST POINT 85931-6 89119 859316
TP11 600591 POST TEST POINT 85931-6 89110 85931-6
TP12 600591 POST TEST POINT 85931-6 89110 85931-6
TP13 600591 POST TEST POINT 859316 89110 85931-6
TP14 600591 POST TEST POINT 85931-6 89110 85931-6
Ul 230132 | INTEGRATED CIRCUIT SN7447N 01295 SN7447N
374 230132 | INTEGRATED CIRCUIT SN7447N 01295 SN7447N
U3 230132 | INTEGRATED CIRCUIT SN7447N 01295 | SN7447N
U4 230132 | INTEGRATED CIRCUIT SN7447N 01295 SN7447N
Us 230132 | INTEGRATED CIRCUIT SN7447N 01295 SN7447N
U6 230132 | INTEGRATED CIRCUIT SN7447N 01295 SN7447N
u? 230065 § INTEGRATED CIRCUIT SN7475N 1295 SN7475N
us 230065 ; INTEGRATED CIRCUIT SN7475N 01295 SN7415N
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REF DANA MANU
DES PN DESCRIPTION FSC P/N
U9 230065 INTEGRATED CIRCUIT SN7475N 01295 SN7475N
Ui 230065 | INTEGRATED CIRCUIT SN7475N 01295 SN7475N
Ull 230065 | INTEGRATED CIRCUIT SN7475N 01295 SN7475N
Ut2 230028 | INTEGRATED CIRCUIT SN7400N 01295 SN7400N
U1l 230064 INTEGRATED CIRCUIT SN7404N 01295 SN7404N
U4 230037 | INTEGRATED CIRCUIT SN7490N 01295 SN7490N
Ut5s 230037 | INTEGRATED CIRCUIT SN7490N 01295 SN7490N
Ulé 230037 INTEGRATED CIRCUIT SN7490N 01295 SN7490N
ut7 230037 | INTEGRATED CIRCUIT SN7490N 01295 SN7490N
Uig 230037 | INTEGRATED CIRCUIT SN7490N 01295 SN7490N
Ut9 230114 | INTEGRATED CIRCUIT SN7408N 01295 SN7408N
U20 230114 | INTEGRATED CIRCUIT SN7408N 01295 SN7408N
21 230114 | INTEGRATED CIRCUIT SN7408N 01295 SN7408N
Uz22 230064 | INTEGRATED CIRCUIT SN7404N 01295 SN7404N
U23 230064 | INTEGRATED CIRCUIT SN7404N 01295 SN7404N
U24 230064 | INTEGRATED CIRCUIT SN7404N 01295 SN7404N
u2s 230064 | INTEGRATED CIRCUIT SN7404N 01295 SN7404N
L26 230072 | INTLEGRATED CIRCUIT SN7474N 01295 SN7474N
u27 230072 | INTEGRATED CIRCUIT SN7474N 01295 SN7474N
Uz8 230029 | INTEGRATED CIRCUIT SN7401N 01295 SN740IN
29 230072 INTEGRATED CIRCUIT SN7474N 01295 SN7474N
U3o 230030 INTEGRATED CIRCUIT SN7402N 01295 SN7402N
U3t 230028 | INTEGRATLED CiRCUIT SN7400N 01295 SN7400N
U32 230031 INTEGRATED CIRCUIT SN7410N 01295 SN7410N
U33 230035 | INTEGRATED CIRCUIT SN7473N 01295 SN7473N
U34 230028 | INTEGRATED CIRCUIT SN7400N 01295 SN7400N
U35 230064 | INTEGRATED CIRCUIT SN7404N 01295 SN7404N
U36 230116 | INTEGRATED CIRCUIT SN7432N 01295 SN7432N
us? 230080 | INTEGRATED CIRCUIT SN7496N 01295 SN7496N
U38 230028 | INTEGRATED CIRCUIT SN7400N 01295 SN7400N
U3% 230037 | INTEGRATED CIRCUIT SN7490N 01295 SN74G0N
V40 230028 | INTEGRATED CIRCUIT SN7400N 01295 SN7400N
U41 230071 INTEGRATED CIRCUIT SN7445N 01295 SN7445N
U42 230073 | INTEGRATED CIRCUIT SN7405N 01295 SN7405N
u43 230029 | INTEGRATED CIRCUIT SN7401IN 01295 SN7401N
U44 230133 | INTEGRATED CIRCUIT SN74121 01295 SN74121
W2 600245 JUMPER 1.-200:7-1 1.2007-1
w3 600245 | 3JUMPER -2007-1 L-2007-1
Yi* 920627 | CRYSTAL 6 MHz 13571 6 MHz
*In 50 Hz units, Y1 is:
Y1 920677 CRYSTAL 5.0 MHz 21793 920677
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403857 — Assy., PCB, READOUT (Figure 6.3)

REF DANA MANU
DES P/N DESCRIFTION FSC P/N
LED} 210065 LED. DISPLAY HP5082-7750 30434 HP3082-7750
LED2 210065 L.ED. DISPLAY HP3082-7750 50434 HP5082-7750
LED3 210065 LE.D. DISPLAY HP5082-7750 50434 HP3082-7750
LED4 210065 L.ED. DISPLAY HP5082.7750 50434 HP5082-7750
LEDS 210065 LED. DISPLAY HP5082-7750 50434 HP5082-7750
LED® 210063 L&D, DISPLAY HP5082-7750 50434 HP5082-7750
Ri 000241 RES CARBON 240 OHM 5% 1/4W 81349 RCO7GEF241)
R2 000241 RES CARBON 240 OHM 5% 1{4W 81349 RCOTGF241]
R3 000241 RES CARBON 240 OHM 5% 1[4W 81349 RCO7GEF2415
R4 000241 RES CARBON 240 OHM 5% 1{4W 81349 RCO7GF241)
RS 000241 RES CARBON 240 OHM 5% 1/4W 81349 RCO7GEF241)
R6 000241 RES CARBON 240 OHM 5% 1/4W 81349 RCO7GF241]
R7 000241 RES CARBON 240 OHM 5% 1/4W 81349 RCO7GF2411
R8 000241 RES CARBON 240 OHM 5% /4w 81349 RCO7GF241]
R9 000241 RES CARBON 240 OHM 5% 1/4W 81349 RCO7GF241)
Ri0 000241 RES CARBON 240 OHM 5% 1/4W 81349 RCO7GF241)
Ril 000241 RES CARBON 240 OHM 5% 1/4W 81349 RCO7GF241]
RI2 000241 RES CARBON 240 OHM 5% 1/4W 81349 RCO7GF241]
Ri3 000241 RES CARBON 240 OHM 5% 1/4W 81349 RCO7GEF241]
Ri4 000241 RES CARBON 240 OHM 5% 1/4W 81349 RCO7GF24 1]
R15 000241 RES CARBON 240 OHM 5% 1}4W 81349 RCO7GF241)
R16 000241 RES CARBON 240 OHM 5% 1/4aW 81349 RCO7GF241]
R17 000241 RES CARBON 240 OHM 5% 1}/4W 81349 RCO7GF241]
R18 00024 RES CARBON 240 OHM 5% L/aW 81349 RCO7GF2413
K19 000241 RES CARBON 240 OHM 5% ijaw 81349 RCOIGEF241]
R20 000241 RES CARBON 240 OHM 5% 1/aW 81349 RCO7GF241]
R2t 000241 RES CARBON 240 OHM 3% ilaW 81349 RCO7GF241)
R22 000241 RES CARBON 240 OHM 3% tlaW 81349 RCG7GF241]
R23 000241 RES CARBON 240 OHM 5% 1{4W 81349 RCO7GEF241)
R24 000241 RES CARBON 240 OHM 5% /AW 81349 RCO7GE241)
R25 000241 RES CARBON 240 OHM 5% 1}awW 81349 RCO7GE241)
R2e 000241 RES CARBON 240 OHM 5% 1/4W 81349 RCO7GF241J
R27 000241 RES CARBON 240 OHM 5% /AW 81349 RCO7GF241)
R28 000241 RES CARBON 240 OHM 5% 1{4W 81349 RCO7GE241]
R29 000241 RES CARBON 240 OHM 5% 1/4W 81349 RCO7GF241]
R30 000241 RES CARBON 240 OHM 5% 1jaW 81349 RCO7GF241]
R31 000241 RES CARBON 240 OtIM % 1 [4W 81349 RCO7GF241)
R32 000241 RES CARBON 240 OHM 5% 1]4W 81349 RCO7GEF241)
R33 000241 RES CARBON 240 OHM 5% 114w 81349 RCGIGF241]
R34 000241 RES CARBON 240 OHM 5% 1}awW 81349 RCO7GF241]
R35 000241 RES CARBON 240 OHM 5% /4w 81349 RCO7GF241]
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403857 — Assy., PCB, READOUT continued

980453

REF | DANA MANU
DES P/N DESCRIPTION FSC P/N
R36 000241 | RES CARBON 240 OHM 5% 1/4W | 81349 RCO7GF241)
R37 000241 | RES CARBON 240 OHM 5% 1j4W | 81349 RCO7GF241)
R38 000241 | RES CARBON 240 OHM 5% 1/4W | 81349 RCO7GF241]
R39 000241 | RES CARBON 240 OHM S% 1j4W | 81349 RCO7GF241]
R40 000241 | RES CARBON 240 OHM 5% 1/4W | 81349 RCO7GF241)
R4l 000241 | RES CARBON 240 OHM 5% 1/4W | 81349 RCO7GF241]
R42 000241 | RES CARBON 240 OHM 5% 1/4W | 81349 RCO7GF241J
R43 000241 | RES CARBON 240 OHM S% 1/4W | 81349 RCO7GF241]
R44 000241 | RES  CARBON 240 OEM 5% 1/4W | 81349 RCO7GF241J
R45 000241 | RES CARBON 240 OHM 5% 1/4W | 81349 RCO7GF2411
R46 000241 | RES CARBON 240 OHM 5% 1/4W | 81349 RCO7GF241J
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403623 — Assy., PCB, ATTENUATOR (Figure 6.5)

REF DANA MANU
DES P/N DESCRIPTION FS8C P/N
Cl 100046 | CAP CERAM 01 MFD 1000 V 20% 56289 C023B501G103M
C2 100012 | CAFP CERAM 33 PFD 10% 71471 TCD-DI-1{N750}
C3 120309 | CAP POLY OISMFD 200V 5% 27556 PA2C153]
C4 120313 | CAP POLY ASMFD 200V 5% 27556 PA2C154]
CR1 211083 DIODE SILICO 013 21793 211083
[CR2 211083 | DIODE  SILICO 018 21793 211083
CR3 211083 | DIODE  SILICO 018 21793 211083
CR4 211683 | DIODE  SILICO 018 21793 211083
CRS5 211083 | DIODE  SILICO 018 21793 211083
CR6 211083 | DIOPE  SILICO 018 21793 211083
ICR7 210004 | DIODE  SILICO 1N4004 81349 IN4004
CR3 211083 | DIODE  SILICO 018 21793 211083
iK1 310111 | RELAY 28V Pyl R10-E-2314-2
K2 310112 RELAY 28V 24796 R10-E-2315-2
K3 310111 | RELAY 28V 24796 R10-E-2314-2
K4 310113 | RELAY REED SHIELD R4092-3 15636 R4092-3
Ri 000107 | RES CARBON 100 M 5% 1/4W | 81349 RCO7GF107]
R2 001796 | RES CARBON 2.7 OHM 5% 1/4W 01121 See Descrpt.
R3 010027 | RES METAL 493 0HM TO 1% B1349% RN60D4590F
R4 010769 | RES METAL 45K 01% 18612 HP202
RS 040229 | POT CERMET 1K 10% 73138 89P Series
R6 010770 | RES METAL 45.0097K 01% 18612 HP202
R7 000392 | RES CARBON 39K 5% 1/4W | 81349 RCO7GF392]1
R8 001806 | RES CARBON 200K 5% 2W 01121 See Descrpt.
R9 001806 | RES CARBON 200K 5% 2W 01i21 See Descrpt.
Ril 040229 | POT CERMET 1K 10% 73138 89F Series
Ri2 020640 | RES ww 89945K SET 21793 020640
R13 040229 | POT CERMET 1K 10% 73138 89P Series
Ri4 010161 | RES METAL IWOHM ToO 1% 81349 RN60D1100F
R15 020640 | RES ww 99.950K SET 21793 020640
Ri6 010768 | RES METAL 500 OHM 01% 18612 HP202-M
Ri7 0001067 | RES CARBON 100 M 5% 1/4W | 81349 RCO7GF107)
RI18 040235 | POT CERMET 100 K 89PR10OK 73138 89PR 100K
R19 010033 | RES METAL 499K 1% 81349 RN60D4992F
R20 000107 | RES CARBON 1O M 5% 1/4W | 81349 RCO7GF107]
R21 Q10616 | RES METAL 0K 1% 81349 RNS55C
R22 010616 | RES METAL 50K 1% 81349 RNSSC
R23 010616 | RES METAL S0K 1% 81349 RNSSC
R24 020640 | RES ww 2.2499 M SET 21793 020640
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403623 — Assy., PCB, ATTENUATOR continued

980453

REF DANA MANU
DES P/N DESCRIPTION FSC P/N
R25 020640 | RES WwW 2.2499M SET 21793 020640
R26 020640 | RES WW 2.2499 M SET 21793 020640
R27 020640 | RES Ww 2,249 M SET 21793 020640
AKRI 230103 | INTEGRATED CIRCUIT AMP IM308 27014 EM308
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403625 — Assy., PCB, SWITCHING (Figure 6.7)

REF DANA 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  SILICC ZENER IN752A 81349 INT52A
CR4 220022 | DICDE  SILICO ZENER IN965B 81349 INS635B
CRS5 211083 | DIODE  SILICO 018 21793 211083
CR6 211083 | DICGDE  SILICO 018 21793 211083
CR7 211083 | DIODE  SILICO 018 21793 211083
CR8 211083 | DIODE  SILICO 018 21793 211083
K1 310110 | RELAY 5V 24796 R10-E2445-1
K2 310110 | RELAY 5V 24796 R10-E2445-]
0CI-1 250000 | ISOCLATOR OPTICALLY COUPLED 01295 TIL1OE
0Cl-2 250000 | ISOLATOR OPTICALLY COUPLED 01295 TIL108
0CI-3 250000 | ISOLATOR OPTICALLY COUPLED 01295 TIL108
Q1 200200 | TRANS NPN 206200 21793 200200
Q2 200200 | TRANS NPN 200200 21793 200200
Q3 200200 | TRANS NPN 200200 21793 200200
Q4 200200 | TRANS NPN 200200 21793 200200
Q5 200200 | TRANS NPN 200200 21793 200200
Q6 200200 | TRANS NPN 200200 21793 200200
Q7 200200 | TRANS NPN 200200 21793 200200
Q8 200200 | TRANS NPN 200200 21793 200200
Q9 200200 | TRANS NPN 200200 21793 200200
R1 000102 | RES CARBON iX 5% 1{4W 81349 RCOTGF102]
R2 000102 | RES CARBON iK 5% 1/4W 81349 RCO7GF 102}
R3 000103 | RES CARBON 10K 5% 1/4W 81349 RCO7GF 1031
R4 000103 | RES CARBON 10K 5% 1j4W 81349 RCO7GF103F
RS 000103 | RES CARBON 10K 5% 1/4W 81349 RCO7GF103)
R6 000361 RES CARBON 360 OHM 5% 1/4W 81349 RCG7GF361)
R7 000361 RES CARBCN 360 OHM 5% 1/4W 81349 RCO7GF361)
R8 000361 RES CARBON 360 OHM 5% 1/4W | 81349 RCO7GF361]
R9 000203 | RES CARBON 20K 5% 1/4W 81349 RCO7GE203J
R10 000203 | RES CARBON 20K 5% 1/4W 81349 RCO7GF203]
R11 000203 | RES CARBON 20K 5% 1/4W 81349 RCO7GF203)
R12 000103 | RES CARBON 10K 5% 1/4W 81349 RCO7GF103)
R13 000103 | RES CARBON 10K 5% 1/4W 81349 RCOT7GF103]
R14 000103 | RES CARBON 10K 5% 1/4W 81349 RCO7GEF103)
RiS 000682 | RES CARBON 68K 5% 1/4W 81349 RCO7GF682]
Rié 000472 | RES CARBON 47K 5% 1/4W 81349 RCO7GF472]
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403625 — Assy., PCB, SWITCHING continued

980453

REF DANA MANU
DES P/N DESCRIPTION FSC P/N
17 000472 | RES CARBON 47K 5% 1/4W 81349 RCO7GF472)
R18 000472 | RES CARBON 4.7K 5% 1/4W 81349 RCO7TGF472]
U1 230073 | INTEGRATED CIRCUIT SN7405N 01295 SN7405N
U2 230034 | INTEGRATED CIRCUIT SN7441N 01295 SN744IN
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403624 — Assy., PCB, ISOLATOR (Figure 6.9)

REF DANA MANU

DES P/N DESCRIPTION FSC P/N
Cl 120004 | CAP POLY 001 MFD 500V 08257 | KSO Series
C2 101175 | CAP CERAM 220PFD 100V 10% 71471 SCD1X5F
C3 101175 | CAP CERAM 220PFD 100V 10% 71471 SCD1XSF
c4 101145 | CAP CERAM 100 PFD 10% 71471 "TCD-DI-1(N5600)
s 101099 | CAP CERAM 680 PFD 10% 71471 SCD2XSF
C6 121092 | CAP MYLAR  0022MFD 100V 10% 09023 | WMF1D22
C7 101145 | CAP CERAM 100 PFD 10% 71471 ETCD-DI-1(N5600)
c8 100012 | CAP CERAM 33PFD 10% 71471 TCD-DI-}(N750)
c9 120271 | CAP POLY SMFD 50V 5% 27556 | PV2A5041
C10 101182 | CAP CERAM 47 PFD 10% 71471 TCD-DI-2(N750)
C11 100017 | CAP CERAM Ol MED 100V 20% 56289 | TG-S10
c12 100017 | CAP CERAM OIMED 100V 20% 56289 | TGS10
C13 101182 | CAP CERAM 47 PFD 10% 71471 TCD-DI-2(N750)
C14 110126 | CAP TANTA 68MFD 35V 05397 | T368B685M035AS
Cl6 120313 | CAP POLY ASMFD 200V 5% 27556 | PA2C154)
C17 100032 | CAP MICA 1300 PFD 100V 10% 72136 | DM19F132]
C18 121394 | CAP MYLAR A5MFD 100V 10% 09023 | WMFIPIS
C19 101145 | CAP CERAM 100 PFD 10% 7147} ETCD-DI- 1{N5600)
20 120313 | CAP POLY ASMED 200V 5% 27556 | PA2C154)
C21 110163 | CAP TANTA 4.7MFD 35V 20% 05397 | T368B475M035AS
€22 110163 | CAP TANTA 47MFD 35V 20% 05397 | T368B475M035AS
C23 101145 | CAP CERAM 100 PFD 10% 71471 ETCD-DI-1(N5600)
C24 101145 | CAP CERAM 100 PFD 10% 71471 ETCD-DI-1{N5600)
C25 100012 | CAP CERAM 33 PFD 10% 71471 TCD-DI-1(N750)
C26 100012 | cap CERAM 33 PFD 10% 71471 TCD-DI- 1(N750)
C27 100012 | cap CERAM 33 PFD 10% 71471 TCD-DIL1(N750)
CR1 210004 | DIODE  SILICO 1N4004 81349 1N4004
CR2 220015 | DIODE  SILICO ZENER IN967B 81349 IN967B
CR3 220035 | DIODE ZENER 16V 5% 81349 IN966B
CR4 220007 | DIODE  SILICO ZENER IN751A 81349 IN7S1A
CRS 220007 | DIODE  SILICO ZENER IN7S1A 81349 IN751A
CR6 210004 | DIODE  SILICO 1N4004 81349 1N4004
CR7 210004 | DIODE  SILICO 1N4004 81349 1N4004
CRS 211083 | DIODE  SILICO 018 21793 211083
CR9Y 211083 | DIODE  SILICO 018 21793 211083
CR10 211083 | DIODE  SILICO 018 21793 211083
CRI11 211083 | DIODE  SILICO 018 21793 211083
CRI2 211083 | DIODE  SILICO 018 21793 211083
KI1A 310113 | RELAY REED SHIELD R4092.3 15636 R4092-3
KiB 310113 | RELAY REED SHIELD R4092-3 15636 R4092-3
Q1 200191 | TRANS PNP 2N1305 81349 2N1305
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403624 — Assy., PCB, ISOLATOR continued
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REF DANA MANU
DES P/N DESCRIPTION FSC B/N
Q2 200200 | TRANS NPN 200200 21793 200200
Q3 200088 | TRANS  SILICO PNP 2N4248 80131 2N4248
Q4 200200 | TRANS NPN 200200 21793 200200
Qs 200200 | TRANS NPN 200200 21793 200200
Qs 200201 | TRANS DUAL NPN 200201 21793 200201
Q7 200199 | TRANS DUAL 200199 21793 200199
Q8 200088 | TRANS SILICO PNP IN4248 80131 2N4248
Q9 200200 | TRANS NPN 200200 21793 200200
R} 010529 | RES METAL 10K T-0 1% 81349 RN55D
R2 010277 | RES METAL 442 OHM T-0 1% 81349 RN55C4420F
R3 040235 | POT CERMET 100K 89PR10GOK 73138 89PR 100K
R4 001810 | RES CARBON 47TM 5% 1/2W 01121 See Descrpt.
RS 003103 | RES CARBON 10K 5% 1/4W 81349 RCO7GF103}
R6 000103 | RES CARBON 10K 5% 1/4W 81349 RCO7GF103J
R7 040235 | POT CERMET 100 K 89PR100K 73138 89PR 100K
RE 001810 | RES CARBON 47M 5% 1/2W 01121 See Descrpt.
R% 000103 RES CARBON 10K 5% 1/4W 81349 RCO7GF103)
RiO0 001737 | RES CARBON FSV 5% 1AW 21793 001737
Ril 010779 | RES METAL 806K 1% 81349 RNb6SE
Ri2 001737 | RES CARBON FSV 5% 1/4W 21793 001737
Ri3 000220 | RES CARBON 2.20HM 5% 1/4W 81349 RCO7GF220]1
Ri4 0406232 | POT CERMET 10K 10% 73138 89PR10K
Ri5 010429 | RES METAL 475K 1% 81349 RNG6OD4753F
R16 001737 | RES CARBON Fsv 5% 1/4W 21793 001737
R17 010779 | RES METAL 806 K 1% 81349 RN6SE
R18 001737 | RES CARBON FSV 5% 1/4W 21793 001737
R19 000432 | RES CARBON 43K 5% 1/4W 81349 RCO7GEF432])
R20 000432 | RES CARBON 43K 5% 1/4W 81349 RCOTGF432])
R21 000513 | RES CARBON 5.1K 5% 1/4W 81349 RCO7GF513)
R22 000513 | RES CARBCN 5.1K 5% 1/4W 81349 RCO7GFS513)
R24 010106 | RES METAL 324K T0 1% 1/8W 81349 RN60D3243F
R25 000103 | RES CARBON 16K 5% 1/4W 81349 RCO7GF103}
R26 000103 | RES CARBON 10K 5% 1/4W 81349 RCO7GF103]
R28 010106 | RES METAL 324K TO0 1% 1/8W 81349 RN60D3243F
R29 010536 '| RES METAL 100K T-0 1% 81349 RN55DI003F
R30 010529 | RES METAL 10K T-0 1% 81349 RNS5D
R31 010536 | RES METAL 100K 10 1% 81349 RN55D1003F
R32 010621 | RES METAL 499K T4 1% B1349 RN55C4992F
R33 000102 | RES CARBON 1K 5% 1/4W 81349 RCOIGF102]
R34 000241 | RES CARBON 240 OHM 5% 1/4W 81349 RCO7GEF241]

717




980453

403624 — Assy., PCB, ISOLATOR continued

REF | DANA MANU
DES P/N DESCRIPTION FSC P/N
R36 000104 | RES CARBON 100K 5% 1/4W | 81349 RCO7GF104)
R37 000241 | RES CARBON 240 OHM 5% 1/aW | 81349 RCO7GF241J
R38 000103 | RES CARBON 10K 5% 1/aW | 81349 RCO7GF103]

AR] 230103 | INTEGRATED CIRCUIT 1M308 27014 LM308

AR2 230054 | INTEGRATED CIRCUIT LM301A 27014 LM301A
AR3 230054 | INTEGRATED CIRCUIT LM301A 27014 LM301A
AR4 230054 | INTEGRATED CIRCUIT LM301A 27014 LM301A
ARS 230054 | INTEGRATED CIRCUIT LM301A 27014 LM301A
TPI 600591 | POST TEST POINT 85931-6 89110 85931-6
TP2 600591 | POST TEST POINT 859316 89110 85931-6
TP3 600591 | POST TEST POINT 859316 89110 859316
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403658 — Assy., PCB, 10V REFERENCE (Figure 6.12)

980453

REF | DANA MANU
DES P/N DESCRIPTION FSC P/N
CRI* | 220032 | DIODE  ZENER 403686 21793 403686
Ql 200196 | TRANS NPN IN3568 81349 | 2N3568
Q2** 200200 | TRANS NPN 200200 21793 200200
RI* 020654 | RES WW FSV 1% 22045 J-90
R2 020641 | RES WW 10K 1% 0SW | 22045 590
R3 040232 | POT CERMET 10K 10% 73138 89PR10K
R4 040235 | POT CERMET 100K 89PR100K 73138 89PR 100K
RS 040235 | POT CERMET 100K 89PR100K 73138 89PR 100K
R6 000565 | RES CARBON 56M 5% 1/4W | 81349 | RCO7GF565]
R? 010774 | RES METAL 3.7K 1% 18612 | V53-1
RS 010773 | RES METAL 6.3K 1% 18612 | V53-1
R9* 403686 | RES SET FSV 403686 21793 | 403686
R10* 403686 | RES SET FSV 403686 21793 | 403686
R11** | 010879 | RES METAL 1M 1% 81349 | RNSSD
Ri12** | 010802 | RES METAL FSV 1% 21793 010802
AR1 230070 | INTEGRATED CIRCUIT pAT2S 07263 USB7725393

*Zener Ref FSV Kit 403686

**Part af temperature compensation circuit and may not be installed in al! assemblies

All other compoenents are Ref Amp Assy 403726
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403626 — Assy., PCB, DIGITIZER (Figure 6.12)

333 DANA MANU

DES P/N DESCRIPTION FSC P/N
Ci 110125 | CAP TANTA 22MFD 35V 05397 | T368B225M035AS
C2 110125 | CAP TANTA 22MFD 35V 05397 T368B225M035AS
c3 101098 | CAP CERAM 330 PFD 10% 56289 CO16B102E331K
c4 101642 | CAP CERAM 150 PFD 10% 71471 SCD1XSF
Cs 101174 | CAP CERAM 001 MED 500V 10% 71471 SCD3XSF
c6 100006 | CAP CERAM I6PFD  TCDL1(N750) 71471 TCDI-1(N750)
C7 110127 | CAP TANTA 22 MFD 6V 05397 T368B226MO06AS
c8 120253 | CAP POLY 33MFD 100V 5% 71785 863UW
C9 101642 | CAP CERAM 150 PFD 10% 71471 SCD1XSF
C10 110125 | CAP TANTA 22MFD 35V 05397 | T368B225M035AS
11 101642 | CAP CERAM 150 PFD 10% 71471 SCD1XSF
C12 1000:2 | CAP CERAM 33 PFD 10% 71471 TCD-DI-1(N750)
C13 110126 | CAP TANTA 68MFD 35V 05397 T368B685M035AS
C15 100017 | CAP CERAM 01 MFD 100V 20% 56289 | TG-S10
C16 100017 | CAP CERAM 01 MED 100V 20% 56289 | TG-S10
C17 110126 | CAP TANTA 68MFD 35V 05397 T368B68SMO35AS
CI8 100068 | CAP CERAM O02ZMFD 100V 20% 56289 | TG-$20
C19 110126 | CAP TANTA 68MFD 35V 05397 T363B685SMO35AS
C20 100068 | CAP CERAM 02MFD 100V 20% 56289 | TG-S20
c21 120308 | CAP POLY 047 MED 250V 10% 73445 C280MAE/A47K
C26 110126 | CAP TANTA 68MFD 35V 05397 T368B635MO35AS
c27 130142 | CAP MICA 150 PFD 5% 72136 DM5-1813
€28 110126 | CAP TANTA 68MFD 35V 05397 T368B635M03SAS
€29 120308 | CAP POLY 047 MFD 250V 10% 73445 C280MAE/A47K
€30 100068 | CAP CERAM 02MFD 100V 20% 56289 | TG-S20
31 110126 | CAP TANTA 68MFD 35V 05397 T368B68SMO35AS
€32 110126 | CAP TANTA 68MFD 35V 05397 T368B68SMO35AS
C36 100017 | CAP CERAM Ol MFD 100V 20% 56289 | TG-S10
C37 110127 | CAP TANTA 22 MFD 6V 05397 T368B226MOOGAS
38 110129 | CAP TANTA AMFD 35V 05397 | T368BA104MO35AS
C39 101098 | CAP CERAM 330 PFD 10% 56289 | CO16B102E331K
C4l 100006 | CAP CERAM 10PFD  TCDI.I(N750) 71471 TCDI-1{N750)
c42 100017 | CAP CERAM Ol MFD 100V 20% 56289 | TG-S10
c43 110165 | CAP TANTA A5MFD 35V 10% 05397 | T368A154K035AS
C44 110158 | CAP TANTA IOMFD SOV 10% 05397 T362C106K050A
45 101642 | CAP CERAM 150 PFD 10% 71471 SCD1XSF
C46 101644 | CAP CERAM 200PFD 1000V 20% 71471 GPDXSF201K
C47 101644 | CAP CERAM 200PFD 1000V 20% 71471 GPDXS5F201K
CR1 220054 | DIODE ZENER 1N5260B 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
CR6 211083 | DIODE  SILICO 018 21793 211083
CR7 211083 | DIODE  SILICO 018 21793 211083
CR8 211083 | DIODE  SILICO 018 21793 211083
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403626 — Assy., PCB, DIGITIZER confinued

980453

REF DANA MANU
DES P/N DESCRIPTION FSC P/N
CR9 211083 | DIODE  SILICO 018 21793 211083
CR10 211083 | DIODE  SILICO 018 21793 211083
CRI1l 211083 | DIODE  SILICO 018 21793 211083
CR12 211083 | DIODE  SILICO 018 21793 211083
CR13 211083 | DIODE SILICO 018 21793 211083
CR14 220022 | DIOCDE  SILICO ZENER ING65B 81349 INS65B
CR15 220007 | DIODE  SILICO ZENER IN7TS1A 81349 INTS1A
CR16 211083 | DIOGDE  SILICO 018 21793 211083
CR17 211083 | DIODE  SILICO 018 21793 211083
CR18 220007 | DIODE  SILICO ZENER IN751A 8134% IN751A
CR19 220007 | DIODE  SILICO ZENER IN751A 81349 INVS1A
CR20 211083 | DIODE  SILICO 018 21793 211083
CR21 211083 | DIODE  SILICO 018 21793 211083
CR22 220022 | DIODE  SILICO ZENER INS65B 81349 ING65B
CR25 220022 | DIODE  SILICO ZENER ING65B 81349 INS6SB
CR26 220031 | DIODE  SILICO ZENER 1/4M3.3AZS 04713 1/4M3.3AZ5
CR27 211083 | DIODE  SILICO 018 PANEL 211083
CR28 211083 | DIODE SILICO 018 21793 211083
CR29 220031 | DIODE  SILICO ZENER 1/4M3.3AZ5 04713 1/4AM3.3AZ5
-|CR31 221877 | DIODE  SILICO ZENER 1/4M2.4AZS 04713 1/4M2.4AZ5
Qt 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
Q8 200362 | SWITCHES FET MATCHED SET 21793 200162
Q9 200224 | TRANS 200224 21793 200224
Q10 200162 | SWITCHES FET MATCHED SET 21793 200162
Qi1 200224 | TRANS 200224 21793 200224
Q12 200162 | SWITCHES FET MATCHED SET 21793 200162
Q13 200200 { TRANS NPN 200200 21793 200200
Qlé 200037 | TRANS  SILICO NPN 2N3646 80131 2N3646
Q17 200161 | TRANS DUAL FET E415 17856 E415
Q18 200037 | TRANS  SILICO NPN IN3646 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 2ZN3646 80131 2N3646
Q22 200200 | TRANS NPN 200200 21793 200200
Q23 200037 | TRANS  SILICO NPN 2N3646 80131 2N3646
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403626 — Assy., PCB, DIGITIZER continued

REF DANA MANU
DES P/N DESCRIPTION FSC P/N
Q24 200203 | TRANS FET E-201 17856 E-201
Q25 200203 | TRANS FET 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 2§793 200200
Q29 200200 | TRANS NPN 200200 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 20020¢ | TRANS NPN 200200 21793 200200
Q35 200088 | TRANS  SILICO PNP 2N4248 80131 IN4248
Q36 200088 | TRANS  SILICO PNP 2N4248 80131 2N4248
Q37 200200 | TRANS NPN 200200 21793 200200
Q38 200068 | TRANS 2N4250 80131 2N4250
Q41 200201 TRANS DUAL NPN 200201 21793 200201
Q43 200037 | TRANS  SILICO NPN 2N3646 20131 2N3646
Q44 200200 | TRANS NPN 200200 21793 200200
Q45 200200 | TRANS NPN 200200 21793 200200
Q46 200200 | TRANS NPN 200200 21793 200200
R1 000273 RES CARBON 27K 5% 1/4W 81349 RCOTGF273]
R2 040240 | POT CERMET 10 OHM 20% 73138 89PR 10
R3 000101 RES CARBON 100 OHM 5% 1/4W 81349 RCO7GF101]
R4 000101 RES CARBON 100 OHM 5% 1/4W 81349 RCO7TGF101]
RS 000103 RES CARBON 10K 5% 1/4W 81349 RCO7GF103]
R6 000104 | RES CARBON 100K 5% 1/4W 81349 RCO7GF104]
R7 000202 | RES CARBON 2K 5% 1/4W 81349 RCOTGEF202
RB8 000104 | RES CARBON 100K 5% 1/4W 81349 RCO7GF104]
R9 000202 | RES CARBON 2K 5% 1/4W 81349 RCOTGF202]
R10 000202 | RES CARBON 2K 5% 1/4W 81349 RCO7GF202J
R11 000302 | RES CARBON 3K 5% 1/4W 81349 RCO7GF302]
RI2 000152 | RES CARBON 15K 5% |/4W 81349 RCO7TGF152)
Ri3 000302 | RES CARBON 3K 5% 1/4W 81349 RCO7GF3021
Rid 000152 | RES CARBON ISK 5% 1/4W 81349 RCO7GF152]
RiS5 000103 | RES CARBON 10K 5% 1/4W 81349 RCO7GF103]
Ri6 000104 | RES CARBON 100K 5% 1/4W 81349 RCO7GF104]
R17 000104 |- RES CARBON 100K 5% 1/4W 81349 RCO7GF104]
R18* 010621 RES METAL 439K T-D 1% 81349 RN55C4992F
R1G 000152 | RES CARBON 15K 5% 1/4W 81349 RCOTGF152)
R20 000153 | RES CARBON ISK 5% 1/4W 81349 RCOTGF153)
R21 000511 RES CARBON 510 OHM 5% 1/4W 81349 RCO7GF511}
*In 50 Hz units, R18 is:
R18 010642 RES METAL 59K T-0 1% 81349 RNSSD5902F
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403626 — Assy., PCB, DIGITIZER continued

980453

REF | DANA MANU
DES P/N DESCRIPTION FSC P/N
R22 000511 | RES CARBON 510 OHM 5% 1/4W | 81349 | RCO7TGF511J
R23 000511 | RES CARBON 510 OHM 5% 1/4W | 81349 RCO7GFS11J
R24 000153 | RES CARBON 1SK 5% 1/4W | 81349 | RCO7GF153)
R2S 000272 | RES CARBON 27K 5% 1/4W | 81349 RCO7TGF272)
R26 010013 | RES METAL 60.4 K T-2 1% 81349 RN60C6042F

R27 040228 | POT CERMET 500 OHM 10% 73138 89PR 500
R28 010621 | RES METAL 499K T-0 1% 81349 | RNS5C4992F
R29 000473 | RES CARBON 47K 5% 1/4W | 81349 RCO7GF473)
R30 010013 | RES METAL 60.4 K T2 1% 81349 RN60C6042F
R31 010502 | RES METAL 249K 1% 1/8W | 81349 | RN60OD2493F
R32 000302 | RES CARBON 30K 5% /AW | 81349 | RCOIGF302)
R33 000153 | RES CARBON 15K 5% 1/4W | 81349 | RCO7GF153J
R34 000104 | RES CARBON 100K 5% 1/4W | 81349 | RCO7GF104)
R3S 010027 | RES METAL 4990HM TO 1% 81349 RNS0D4990F
R36 010621 | RES METAL 499K T0 1% 81349 RN55C4992F
R37 600245 | JUMPER L0071 1-2007-1

R38 000107 | RES CARBON 100 M 5% 1/aW | 81349 | RCOZGF107J
R39 001737 | RES CARBON FSV 5% 1/aW | 21793 001737

R40 040234 | POT CERMET 50 K 10% 73138 89PR 50K
R41 000272 | RES CARBON 27K 5% 1/4W | 81349 RCO7GE272)
R42 000153 | RES CARBON 15K 5% 1/4W | 81349 | RCO7GF153]
R43 000203 | RES CARBON 20K 5% 1/aW | 81349 | RCO7GF203]
R44 000104 | RES CARBON 100K 5% 1/4W | 81349 | RCO7GF104]
R4S 001737 | RES CARBON  FSV 5% 1jaw | 21793 | 001737

R46 000272 | RES CARBON 27K 5% 1/4W | 81349 | RCO7GF2721
R47 000153 | RES CARBON 15K 5% 1/4W | 81349 | RCO7GF153)
RS0 000392 | RES CARBON 3.9K 5% 1/4W | 81349 RCO7GF392)
RS1 000103 | RES CARBON 10K 5% 1/4W | 81349 RCO7GF103J
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% 1/4aW | 81349 | RCO7GF511J
RSS 000392 | RES CARBON 39K 5% 1/4W | 81349 RCO7GF3921
R56 000152 | RES CARBON 15K 5% 1/4W | 81349 RCO7GF152]
R57 040235 | POT CERMET 100K 89PR 100K 73138 89PR 100K
R58 000390 | RES CARBON 39 OHM 5% 1/aW | 81349 RCO7GF390]
RS9 000102 | RES CARBON 1K 5% 1/4W | 81349 RCO7GF102)
R60 000103 | RES CARBON 10K 5% 1/4W | 81349 | RCO7GF103J
R61 000622 | RES CARBON 6.2K 3% 1/4W | 81349 RCO7TGF622)
R62 000206 | RES CARBON 20M 5% 1/4W | 81349 | RCO7GF206]
R63 010871 | RES MATCHEDPAIR 5K HP202 18612 HP202

R64 040235 | POT CERMET 100 K 89PR 100K 73138 89PR 100K
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403626 — Assy., PCB, DIGITIZER continued

REF DANA MANU
DES P/N DESCRIPTION FSC P/N
R6S 000100 | RES CARBON 10 OHM 5% 1f4aW 81349 RCO7GF 100

Re66 010520 | RES METAL 215K 1% 1/4W 81349 RN&0OD

R67 010871 RES MATCHEDPAIR 5K HP202 18612 HP262

R68 010646 | RES METAL 249K T-0 1% 81349 RN55D2491F
R70 000103 | RES CARBON 10K 5% 1f4W 81349 RCO7GF1033
R71 000103 | RES CARBON 10K 5% 1/4W 81349 RCO7GF103)
R72 010124 | RES METAL 196 K T-0 i% 1/4W 81349 RN6OD1962F
R73 000750 | RES CARBON 75 OHM 5% 1jaW 81349 RCO7GF750!
R74 010533 | RES METAL 287K 1% 81349 RN55D

R75 000512 | RES CARBON 5.1K 5% tf4W 81349 RCO7GFS12}
R76 000390 | RES CARBON 39 OHM 5% 1/4W 81349 RCO7GF390]1
R77 000513 | RES CARBON 51K 5% 1/4W 81349 RCO7GF513)
R78 000511 RES CARBON 510 OHM 5% 1/4W 81349 RCO7GF511)
R79 000510 | RES CARBON 51 OHM 5% 1{4W 81349 RCO7GF510J
R80 000200 | RES CARBON 20 OHM 5% 1/4W 81349 RCO7GF200]
R81 000183 | RES CARBON 18K 3% 1/4W 81349 RCO7GF183)
R82 000202 | RES CARBON 2K 5% 1/4W 81349 RCO7GF202]
R33 0600104 | RES CARBON 100K 5% 1/4W 81349 RCO7GF104])
R84 000565 | RES CARBON 56M 5% 1/4W 81349 RCO7GF565)
R85 000100 | RES CARBON 10 OHM 3% 1/4W 81349 RCO7GF100]
R86 001737 | RES CARBON FSV 5% 1/4W 21793 001737

R87 001737 | RES CARBON FSv 5% 1/4W 21793 001737

R88 000204 | RES CARBON 200K 5% 1/4W 81349 RCO7GF204]
Tl 403553 | TRANSFORMER PULSE 403553 21793 403553

T2 403553 | TRANSFORMER PULSE 403553 21793 403553

T3 403553 | TRANSFORMER PULSE 403553 21793 403553

TP 600591 | POST TEST POINT 85931-6 89110 85931-6

TP2 600591 | POST TEST POINT 85931-6 89110 859316

TP3 600591 POST TEST POINT 85931-6 89110 85931-6

TP4 600591 POST TEST POINT 85931-6 89110 859316

TPS 600591 POST TEST POINT 85931-6 89110 859316

TP6 60059t | POST TEST POINT 85931-6 89110 85931-6

TP7 600591 POST TEST POINT 85931-6 82110 85931-6

TP8 600591 | POST TEST POINT 859316 89110 85931-6

TPS 600591 POST TEST POINT 8593i-6 89110 859316
TP1O 600591 POST TEST POINT 85931-6 89110 85931-6
TP11 600591 POST TEST POINT 8593i-6 89110 85931-6
TP12 600591 POST TEST POINT 859316 89110 859316
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403626 — Assy., PCB, DIGITIZER continued

980453

REF DANA MANU
DES P/N DESCRIPTION FSC PN
ARl 230054 | INTEGRATED CIRCUIT IM301A 27014 LM301A
AR2 230090 | INTEGRATED CIRCUIT S§L22348 07263 8122348
Ul 230076 | INTEGRATED CIRCUIT SN74LO0ON 01295 SN74LOON
2 230076 | INTEGRATED CIRCUIT SN74LOON 01295 SN74LOON
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403616 — Assy., PCB, PROGRAM (Figure 6.14)

REF DANA MANU

DES P/N DESCRIPTION FSC P/N
C1 110152 | CAP TANTA 47 MFD 50V 10% 05397 T368 A474K050AS
C2 110165 | CAP TANTA .15 MFD 35V 10% 05397 T368A154K035AS
C3 110153 | CAP TANTA 27 MFD S0V 10% 05397 KR27PSOK
C4 121091 | CAP MYLAR O033MFD 100V 10% 09023 WMF1833
Cs 120308 | CAP POLY 0D47MFD 250V 10% 73445 C280MAF/A47K
C6 120308 | CAP POLY 047MFD 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
Ql 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
R1 000103 | RES CARBON 10K 5% 1/4W | 81349 RCO7GF103]J
R2 000103 | RES CARBON 10K 5% 1/4aW | 81349 RCO7GF103])
R3 000103 | RES CARBON 0K 5% 1/aW | 81349 RCO7GF103)
R4 000103 | RES CARBON 10K 5% 1/4W | 81349 RCO7GF103)
RS 000103 | RES CARBON 10K 5% 1/4W | 81349 RCO7GF103J
R6 000103 | RES CARBON 10K 5% 1/4W | 81349 RCO7GF103J
R7 000103 | RES CARBON 10K 5% 1/4W | 81349 RCQ7GF103)
R8 000103 | RES CARBON 10K 5% 1/4W | 81349 RCO7GF103)
R9 000103 | RES CARBON 10K 5% 1/4W | 81349 RCO7GFE103})
RIO 000103 | RES CARBON 10K 5% 1/4aW | 81349 RCO7GF103)
Ri1 000103 | RES CARBON 10K 5% 1/4W | 81349 RCO7GF103]
Ri2 000103 | RES CARBON 10K 5% 1/aW | 81349 RCO7GF103)
R13 000103 | RES CARBON 10K 5% 1/4W | 81349 RCO7GF103}
R14 000512 | RES CARBON 50K 5% 1/4W | 81349 RCO7GF512)
R15 000512 | RES CARBON 51K 5% 1/4W | 81349 RCO7GFS512)
R16 000512 | RES CARBON 51K 5% 1/4W | 81349 RCO7GF512)
R17 000512 | RES CARBON 51K 5% 1/4W | 81349 RCO7GF5123
R18 000512 | RES CARBON 51K 5% 1/4W | 81349 RCO7GF512)
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 RCO7GF4323
R22 000432 | RES CARBON 43K 5% 1/4W | 81349 RCO7GF432)
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403616 — Assy., PCB, PROGRAM continued

080453

REF DANA MANU
DES P/N DESCRIPTION FSC P/N
R23 010650 | RES METAL LM 1% 81349 RNSSE
R24 000105 | RES CARBON 1M 5% 1/4W | 81349 RCO7GF105]
R25 010529 | RES METAL 10K T-0 1% 81349 RNS55D
R26 000103 | RES CARBON 10K 5% 1/4W | 81349 RCO7GF103J
R27 000103 | RES CARBON 10K 5% 1/4W | 81349 RCO7GF103]
R28 010676 | RES METAL 15K 1% 81349 RNSSC1502F
R29 000242 | RES CARBON 24K 5% 1/4W | 81349 RCO7GF242]
R30 010697 | RES METAL 26.7K 1% 81349 RN5SD
R31 000222 | RES CARBON 22K 5% 1/4W | 81349 RCO7GF222]
R32 000512 | RES CARBON 5.1K 5% 1/aW | 81349 RCO7GFS512]
R33 000512 | RES CARBON 51K 5% 1/4W | 81349 RCO7GF512]
R34 000242 | RES CARBON 24K 5% 1/4W | 81349 RCO7GF242]
R35 000511 | RES CARBON 510 OHM 5% 1/aW | 81349 RCO7GFS511J
R36 000102 | RES CARBON 10K $% 1/4W | 81349 RCO7GF103J
R37 000103 | RES CARBON 10K 5% 1/awW | 81349 RCO7GF103)
R38 000222 | RES CARBON 22K 5% 1/4W | 81349 RCO7GF222)
R39 000222 | RES CARBON 22K 5% 1/4W | 81349 RCO7GF222)
IU] 230029 | INTEGRATED CIRCUIT SN7401N 01295 SN7401N
U2 230114 | INTEGRATED CIRCUIT SN7408N 01295 SN7408N
U3 230029 { INTEGRATED CIRCUIT SN7401N 01295 SN7401N
U4 230029 | INTEGRATED CIRCUIT SN7401N 01295 SN7401N
Us 230028 | INTEGRATED CIRCUIT SN7400N 01295 SN7400N
U6 230065 | INTEGRATED CIRCUIT SN747SN 01295 SN7475N
U7 230065 | INTEGRATED CIRCUIT SN7475N 01295 SN7475N
US 230065 | INTEGRATED CIRCUIT SN7475N 01295 SN7475N
U9 230029 | INTEGRATED CIRCUIT SN7401IN 01295 SN7401N
U10 230029 | INTEGRATED CIRCUIT SN7401N 01295 SN7401N
Ll:l'l 1 230115 | INTEGRATED CIRCUIT SN7409N 01295 SN7409N
12 230029 | INTEGRATED CIRCUIT SN740IN 01295 SN7401N
U13 230028 | INTEGRATED CIRCUIT SN7400N 01295 SN7400N
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403615 — Assy., PCB, DISPLAY (Figure 6.16)

333 DANA MANU
DES P/N DESCRIPTION FSC P/N

CRI 220031| DIODE  SILICO ZENER 1/4M3.3AZ5S 04713 | 1/4M3.3AZS
DS1 920116| LAMP  NEON NE-2H 48806 | MPG-250-3
DS2 920116 LAMP  NEON NE-2H 48806 .| MPG-250-3
DS3 920116] LAMP  NEON NE-2H 48806 | MPG-250-3
DS4 920116| LAMP  NEON NE-2H 48806 | MPG-250-3
DS5 920116] LAMP  NEON NE-2H 48806 | MPG-250-3
DS6 920116| LAMP  NEON NE-2H 48806 | MPG-250-3
DS7? 920116 LAMP  NEON NE-2H 48806 | MPG-250-3
DS8 920116| LAMP  NEON NE-2H 48806 | MPG-250-3
DS9 920116{ LAMP  NEON NE-2H 48806 | MPG-250-3
DSI10 920116 LAMP  NEON NE-2H 48806 | MPG-250-3
DSI1 920116 LAMP  NEON NE-2H 48806 | MPG-250-3
Q1 200087 TRANS  SILICO 021 21793 | 200087

Q2 200087 ] TRANS  SILICO 021 21793 | 200087

Q3 200087 TRANS  SILICO 021 21793 | 200087

Q4 200087| TRANS  SILICO 021 21793 | 200087

Qs 200087 TRANS  SILICO 021 21793 | 200087

Q6 200087 | 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

Qlo 200087 | TRANS  SILICO 021 21793 | 200087

Q11 200087 TRANS  SILICO 021 21793 | 200087

RI 000512| RES CARBON 51K 5% %W 81349 | RCOTGF512J
R2 000512 | RES CARBON S.1K 5% %W 81349 | RCO7GFS512J
R3 000512 RES CARBON  5.1K 5% YW 81349 | RCO7GF512J
R4 000512| RES CARBON 51K 5% %W 81349 | RCOIGF512]
RS 000512 RES CARBON 51K 5% %W 81349 | RCO7GF512J
R6 000512| RES CARBON 51K 5% %W 81349 | RCO7GFS12]
R7 000512| RES CARBON 51K 5% %W 81349 | RCO7GFS512)
R8 0005121 RES CARBON 51K 5% %W 81349 | RCO7GF512J
RY 000272| RES CARBON 27K 5% %W 81349 | RCOIGF272)
R10 000272| RES CARBON 27K 5% %W 81349 | RCO7GF2721
Rl 000272| RES CARBON 27K 5% %W 81349 | RCO7GF272]
RI12 0002721 RES CARBON 27K 5% %W 81349 | RCOTGF2721
R13 000272{ RES CARBON 27K 5% %W 81349 | RCO7GF272]
R14 000272| RES CARBON 27K 5% %W 81349 | RCO7GF272]
RIS 000272{ RES CARBON 27K 5% YW 81349 | RCO7GF272J
RI6 000272 RES CARBON 27K 5% YW 81349 | RCO7GF272J
R17 000132| RES CARBON 13K 5% %W 81349 | RCO7GF132}
R18 000102| RES CARBON 1K 5% %W 81349 | RCO7GF102J
RI9 000512| RES CARBON 51K 5% %W 81349 | RCO7GFS12J
R20 000512 RES CARBON  5.1K 5% %W 81349 | RCO7GFS512J
R21 000132{ RES CARBON 13K 5% %W 81349 | RCO7GF132J

7-28




403615 — Assy., PCB, DISPLAY (Figure 6.16) continued

980453

REF DANA MANU
DES P/N DESCRIPTION FSC P/N
R22 000512 | RES CARBON 51K 5% 1/4W | 81349 RCO7GF512J
R23 000132 | RES CARBON 1.3K 5% 1/4W | 81349 RCO7GF132J
R24 000102 | RES CARBON 1K 5% 1/4W | 81349 RCO7GF1023
R2S 000512 | RES CARBON 51K 5% 1/4W | 81349 RCO7GF512J
R26 000512 | RES CARBON 51K 5% 1/4W | 81349 RCO7GF512J
R27 000102 | RES CARBON 1K 5% 1/4W | 81349 RCO7GF102J
R28 000272 | RES CARBON 27K 5% 1/4W | 81349 RCO7TGF272)
R29 000102 | RES CARBON 1K 5% 1/4W | 81349 RCO7GF102]
R30 000202 | RES CARBON 2K 5% 1/aW | 81345 RCO7GE2021
R31 000512 | RES CARBON 51K 5% 1/4W | 81349 RCOTGFS$12J
R32 000102 | RES CARBON 1K 5% 1/4W | 81349 RCO7GF102J
R33 000331 | RES CARBON 330 OHM 5% 1/4W | 81349 RCO7GF331J
S1 600675 | SWITCH ROTARY 600675 21793 600675

S2 600674 | SWITCH ROTARY 600674 21793 600674

Ul 230115 | INTEGRATED CIRCUIT SN7409N 01295 SN7409N

02 230115 | INTEGRATED CIRCUIT SN7409N 01295 SN7409N

U3 230064 | INTEGRATED CIRCUIT SN7404N 01295 SN7404N

U4 230067 | INTEGRATED CIRCUIT SN74192 01295 SN74192

Us 230074 | INTEGRATED CIRCUIT SN7442N 07716 SN7442N

U6 230114 | INTEGRATED CIRCUIT SN7408N 01295 SN7408N

u7 230073 | INTEGRATED CIRCUIT SN7405N 01295 SN7405N

U8 230028 | INTEGRATED CIRCUIT SN7400N 01295 SN7400N

Us 230030 | INTEGRATED CIRCUIT SN7402N 01295 SN7402N
U10 230030 | INTEGRATED CIRCUIT SN7402N 01295 SN7402N
un 230030 | INTEGRATED CIRCUIT SN7402N 01295 SN7402N
u12 230116 | INTEGRATED CIRCUIT SN7432N 01295 SN7432N
U13 230115 | INTEGRATED CIRCUIT SN7409N 01295 SN7409N
Ul4 230031 | INTEGRATED CIRCUIT SN7410N 01295 SN7410N
U15 230029 | INTEGRATED CIRCUIT SN7401N 01295 SN7401N
U16 230073 | INTEGRATED CIRCUIT SN7405N 01295 SN7405N
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980453

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

REF DANA MANU
DES P/N DESCRIPTION FSC P/N
B 1 920563 | BEAD SHIELDING 56-59065-4B 02114 56-59065-4B
B2 920563 | BEAD SHIELDING 56-590654B 02114 56-590654B
C2 100017 | CAP CERAM O1MFD 100V 20% 56289 TG-S10
C3 100017 | CAP CERAM OIMFD 100V 20% 56289 TG-510
C4 110126 | CAP TANTA 6.8 MFD 35V 05397 T368B685MU35AS
C5 100017 | CAP CERAM OIMFD 100V 20% 56289 TG-SID
iC6 100038 | CAP CERAM 560 PFD S00V 10% 71590 DDs561
C7 100017 | CAP CERAM OD1IMFD 100V 20% 56289 TG-St0
C8 110126 | CAP TANTA 6.8 MFD BV 05397 T368B685MO35AS
C9 100012 | CAP CERAM 33PFD 10% 71471 TCD-DI-1(N750)
C10 100038 | CAP CERAM 560 PFD S00V 10% 71590 DD3561
C11 100017  CAP CERAM OIMFD 100V 20% 56289 TG-S10
C12 100095 } CAP CERAM 2.7%.5 PFD S00V 56289 C030B10252R7D
C13 130131 CAP TRIMMER  2-20 PFD 100V 73445 COI0KA/20E
Cl4 100095 | CAP CERAM 2.71+.5PFD 500V 56289 C030B10252R7D
C15 121394 | CAP MYLAR JOSMFD 100V 10% 09023 WMFE1PLS
C16 100017 | CAP CERAM 01 MFD 100V 20% 56289 TG-S10
Ci7 100012 | CAP CERAM 33 PFD 10% 71471 TCD-DI-I(N750)
C18 120130 | CAP MYLAR JSMFD 100V 5% 27556 XT2B154F
C1% 121394 | CAP MYLAR ASMFD 100V 10% 05023 WMF1P1S
C20 100081 § CAP CERAM 4.7PFD 1000V 56289 CO30B102E4R7D
C21 110126 { CAP TANTA 6.8 MFD 35V 05397 T368B685MO35AS
C22 110151 | CAP TANTA 10 MFD By 20% 05397 T362C106M035A
C23 110125 | CAP TANTA 2.2MFD 5V 05397 T368B225M035A5
C24 100017 | CAP CERAM O1MFD 100V 20% 56289 TG-S10
C25 100017 | CAP CERAM O1MFD 100V 20% 56289 TG-S10
C26 120025 | CAP MYLAR FESMFD 100V 16% 27556 XAZB1S3K
C27 100012 | CAP CERAM 33 PFD 10% 71471 TCD-DI-1{N?750)
C28 100017 | CAP CERAM 01 MFD 100V 20% 56288 TG-S10
C29 100017 | CAP CERAM OIMFD 100V 20% 56289 TG-S10
C30 100017 } CAP CERAM 01 MFD 100V 20% 56289 TG-SE0
CR1 . 220004 | DIODE  SILICO ZENER IN961H 81349 IN961B
CR2 220004 ; DICDE  SILICO ZENER IN961B 81349 INS61B
CR3 210035 | DICDE  HOT CARRIER 5082-2810 50434 5082-2810
CR4 210035 | DIODE  HOT CARRIER 5082-2810 50434 5082-2810
Q1 200200 | TRANS NPN 200200 21793 200200
Q2 200200 | TRANS NFN 200200 21793 200200
Q3 200201 | TRANS DUAL NPN 200201 21793 200201
Q4 200897 { TRANS  SILICO NPN MPS-H10 04713 MPS-H10
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403667 — Assy., PCB, AC CONVERTER continued

980453

REF DANA MANU

BES P/N DESCRIPTION FSC P/N
25 200197 | TRANS  SILICO NPN MPS-H10 04713 MPS-H10
Q6 200178 | TRANS PNP 2N5910 81349 2N55910
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 2N5910
Q11 200197 | TRANS  SILICO NPN MPS-H10 04713 MPS-1H10
Q12 200201 TRANS DUAL NPN 200201 21793 200201
Q13 200200 | TRANS NPN 200200 21793 200200
Ql4 200200 | TRANS NPN 200200 21793 200200
R1 000100 | RES CARBON 10 OHM 5% 1/4W 81349 RCO7GF100J
R2 010727 | RES METAL 25K 01% 18612 V53-1M
R3 000102 | RES CARBON IK 5% 1/4W 81349 RCO7GF102)
R4 010650 | RES METAL M 1% 81349 RNS5SE
RS 040234 | POT CERMET 56K 10% 73138 89PR50K
Ré6 000333 | RES CARBON 33K 5% /AW 81349 RCO7GF333)
R7 010650 | RES METAL IM 1% 81349 RNSSE
R8 000105 | RES CARBON I M 5% 1]aW 81349 RCO7GF105])
R9 000163 | RES CARBON 16K 5% 1]4W 81349 RCO7GF163)
R10 000183 | RES CARBON 18K 5% 1/4W 81349 RCO7GF183)
R11 000332 | RES CARBON 33K 5% 1/4W 81349 RCO7GF332)
R13 000102 | RES CARBON 10K 5% 1/4W 81349 RCO7GF103])
R14 000151 RES CARBON 150 OHM 5% 1/4W 81349 RCO7GF151)
R15 010529 | RES METAL 10K T-0 1% 81349 RNs55D
R17 000512 | RES CARBON 51K 5% 1/4W 81349 RCO7TGF512)
R18 010660 | RES METAL 5K 01% 18612 V53-1
R19 000333 | RES CARBON 33K 5% 1/4W 81349 RCO7GF333})
R20 000101 RES CARBON 106 OHM 5% 1/4W 81349 RCO7GF101}
R21 000510 | RES CARBON 51 OHM 5% 1/4W 81349 RCOPGF5101
R22 000101 RES CARBON 100 OHM 5% 1/4W 81349 RCO/GF101)
R23 010829 | RES METAL 499K 1% 81349 RNS5SC
R24 000161 RES CARBON 160 OBM 5% 1/4W 81349 RCO7GF161)
R25 000911 RES CARBON 160 OHM 5% 1/4W 81349 RCO7GF911)
R26 010529 | RES METAL 10K T-0 1% 81349 RNS5D
R27 000101 RES CARBON 100 OHM 5% 1/4W 81349 RCO7GF101J
R28 00101 RES CARBGN 100 OHM 5% 1/4W 81349 RCO7GF101)
R29 000153 | RES CARBON 15K 5% 1/4W 81349 RCOIGF153}
R30 000751 RES CARBON 750 OHM 5% 1/4W 81349 RCO7GF751)
R31 000821t RES CARBON 820 OHM 5% 1/4W 81349 RCO7GF82L)
R32 010661 RES METAL 10K 01% 18612 V53-1M
R33 QI0808 | RES METAL 10K A% 81349 RNS5C
R34 010650 | RES METAL 1M 1% 81349 RNSSE
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980453

403667 — Assy., PCB, AC CONVERTER continued

REF DANA MANU
DES P/N DESCRIFTION FSC P/N
R35 040234 | POT CERMET 50K 10% 73138 89PR 50K
R36 000105 | RES CARBON M 5% /AW 81349 RCOIGF105)
R37 010650 | RES METAL IM 1% 81349 RNSSE
R38 000562 | RES CARBON 56K 5% 1}4W 81349 RCO7TGF 5625
R39 020657 | RES wWw 11.109 K 01% 1/8W 22045 J-110
R40 00113 | RES CARBON 11X 3% 1}4W 81349 RCO7GF113)
R4} 000201 RES CARBON 200 OHM 5% 1/4W 81349 RCO7GF2011
R42 000107 | RES CARBON 100 M 5% /AW 81349 RCOTGF107]
R43 000103 | RES CARBON 10K 5% 1/4W 81349 RCO7GF103
R44 000103 | RES CARBON 10K 5% 1/4W 81349 RCO7GF103])
AR1 230054 | INTEGRATED CIRCUIT IM301A 27014 IM301A
AR2 230103 | INTEGRATED CIRCUIT LM308 27014 IM308
AR3 230103 | INTEGRATED CIRCUIT LM308 27014 EM308
W1 600245 | JUMPER L-2007-1 L-2007-1
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403774 — Assy., PCB, RMS AC CONVERTER

980453

REF DANA 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 130115 | CAP MICA 346PFD 500V 2% 72136 DM15F3460G0
C3 100002 | CAP CERAM 47PFD  (FSV) 10% 71471 TCD (N750)
C4 130124 | CAP TRIMMER 12-10PFD 250V R-TRIKO-122-09SD
cs 100002 | CAP CERAM 47PFD  (FSV) 10% 71471 TCD (N750)
C6 100054 | CAP CERAM  2.7+5PFD 500V 56289 10TCCQ27
c7 130123 | CAP TRIMMER I3PFD 250V R-TRIKO-122-09SD
C8 100095 | CAP CERAM 2.2 PFD 1KV 5% 56289 CO30B102S2R7D
9 130146 | CAP TRIMMER 25-1.5PFD  273-0001-002 74970 273-0001-002
CIO 100085 | CAP CERAM  2.7+5PFD 500V 56289 C030B102S2R7D
Cli 130146 | CAP TRIMMER 25-1.5PFD  273.0001-002 74970 273-0001-002
C12 120280 | CAP MYLAR 22MFD 1000V 10% 27556 ZA2J224K
Ci4 100017 | CAP CERAM OIMFD 100V 20% 56289 TG-S10
C15 100017 | CAP CERAM OIMFD 100V 20% 56289 1G-S10
C16 101098 | CAP CERAM 330 PFD 10% 56289 COI6B102E331K
C17 101641 | CAP CERAM 470 PFD 10% 71471 SCD1 X5F
C18 110126 | CAP TANTA 68MFD 35V 05397 T368B68SMO35AS
C19 130076 | CAP MICA 200PFD 500V 5% 72136 DM15-201)
€20 101642 | CAP CERAM 150 PED 10% 71471 SCD1XSF
C21 120026 | CAP MYLAR 47MED 100V 10% 27556 SA2B474K
C22 101174 | CAP CERAM .00l MED 500V 10% 71471 SCD3XSF
c23 120026 | CAP MYLAR 47MFD 100V 10% 27556 SA2B474K
C24 120026 | CAP MYLAR 4ATMFD 100V 10% 27556 SA2B474K
C25 101641 | CAP CERAM 470PFD 1000V 10% 71471 SCD1XSF
C26 101098 { CAP CERAM 330 PFD 10% 56289 C016B102E331K
C27 100051 { CAP CERAM 3PFD SO0V 71471 TCD-B1-0
C29 110140 | CAP TANTA 47 MFD 6V 05397 T368B476MOOGAS
€30 120286 | CAP MYLAR AMFD 100V 20% 73445 C281 AH/A100K
C31 100017 | CAP CERAM OIMFD 100V 20% 56289 TG-S10
C32 100017 | CAP CERAM OIMFD 100V 20% 56289 TG-S10
C33 101641 | CAP CERAM 470 PFD 10% 71471 SCD1XSF
CR4 211083 | DIODE  SILICO 018 21793 211083
CRS 211083 | DIODE  SILICO 018 21793 211083
CR6 211083 | DIODE  SILICO 018 21793 211083
CRS 210035 | DIODE  HOT CARRIER 5082-2810 50434 5082-2810
CR9 210035 | DIODE  HOT CARRIER 5082-2810 50434 5082-2810
CR10 211083 | DIODE  SILICO 018 21793 211083
CR11 220022 | DIODE  SILICO ZENER IN965B 81349 1N965B
CR12 220022 | DIODE  SILICO ZENER IN965B 81349 IN965B
CR13 220022 | DIODE  SILICO ZENER 1N965B 81349 1N965B
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980453

403774 — Assy., PCB, RMS AC CONVERTER continued

REF | DANA MANU
DES P/N DESCRIPTION FSC P/N
Kl 310078 | REED  RELAY SHIELD 8V 15636 | R2690-3
K2 310078 | REED  RELAY SHIELD 28V 15636 | R2690-3
K3 310078 | REED  RELAY SHIELD 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
Q5 200200 | TRANS NPN 200200 21793 200200
Q6 200201 | TRANS DUAL NPN 200201 21793 200201
Q7 200112 | TRANS MATCHED PAIR 200112 21793 | 200112
Q8 200112 | TRANS MATCHED PAIR 200112 21793 200112
Q9 200068 | TRANS 2N4250 80131 2N4250
Q10 | 200200 | TRANS NPN 200200 21793 200200
Qil 200220 | TRANS DUAL 21793 | 200220
Q12 200136 | TRANS  SILICO NPN 2N5963 81349 | 2N5963
Q13 200068 | TRANS 2N4250 80131 2N4250
Q14 403865 | TRANS DUAL LOG TRANS KIT 21793 | 403865
Q15 403865 | TRANS DUAL LOG TRANS KIT 21793 | 403865
Q19 200068 | TRANS 2N4250 80131 2N4250
Q20 200197 | TRANS  SILICO NPN MPS-H10 04713 | MPS-H10
Q21 200197 | TRANS  SILICO NPN MPS-H10 04713 | MPS-H10
AR 230180 | INTEGRATED CIRCUIT IM318H 27014 | LM318H
AR2 230054 | INTEGRATED CIRCUIT LM301A 27014 | LM301A
Ri 010721 | RES METAL MATCHED SET BI349 | RN7S
R2 010720 | RES METAL 9.09K T2 25% 81349 | RNsSC
R3 040228 | POT CERMET 500 OHM 10% 73138 89PRS00
R4 010721 | RES METAL MATCHED SET B1349 | RN75
RS 040225 | POT CERMET 50 OHM 20% 73138 89P Series
R6 010721 | RES METAL MATCHED SET 81349 RN75
R7 040228 | POT CERMET 500 OHM 10% 73138 89PRS00
RS 010721 | RES METAL MATCHED SET 81349 RN75
R9 000242 | RES CARBON 24K 5% 1/4W | 81349 RC07GF242]
R10 010721 | RES METAL MATCHED SET 81349 RN7S
Ril 000182 | RES CARBON 1.8K (FSV) 5% 1/4W | B1349 RCO7GF182]
RI2 010542 | RES METAL 100K 1% 81349 | RNSSE
R13 010542 | RES METAL 100 K 1% 81349 | RNSSE
R14 001737 | RES CARBON FSV 5% 1/4W | 21793 | 001737
R1S 000101 | RES CARBON 100 OHM 5% 1/4W | 81349 RCO7GF101]
RI6 000514 | RES CARBON 510K 5% 1/4W | 81349 | RCO7GF514J
R17 040235 | POT CERMET 100K  89PR10CK 73138 89PR100K
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403774 — Assy., PCB, RMS AC CONVERTER continued

980453

REF DANA MANU
DES P/N DESCRIPTION FSC P/N
R18 000183 | RES CARBON 18K 5% 1/4W 81349 RCO7GF183]
R23 000101 | RES CARBON 100 OHM 5% 1/4W 81349 RCO7GF101]

R24 010899 | RES METAL SK 01%

R25 010899 | RES METAL 5K 01%

R26 010898 | RES METAL 20K 05%

R27 010904 | RES METAL iCK 02%

R28 040225 | POT CERMET 50 OHM 20% 73138 89P Series
‘R29 000512 | RES CARBON S.1K 5% 1/4W 81349 RCO7GF512)
R30 000105 | RES CARBON I'M 5% 1/4W 81349 RCO7GF105]
R31 040235 | POT CERMET 100K 89PR100K 73138 89PR100K
R32 000184 | RES CARBON 180K 5% 1/4aW 81349 RCO7GF184)
R33 040225 | POT CERMET 50 OHM 20% 73138 89P Series
R34 010684 { RES METAL 4870HM TS 1% 81349 RNSSE4870F
R35 010684 | RES METAL 487 0HM T9 1% 81349 RNS5SSE4870F
R36 000101 | RES CARBON 100 OHM 5% 1/4W 81349 RCO7GF101J
R37 000123 | RES CARBON 12K 5% 1/4W 81349 RCO7GF123)
R38 000272 | RES CARBON 27K 5% 1j4aW 81349 RCO7GF272)
R3% 000101 | RES CARBON 100 OHM 5% 1/4W 81349 RCO7GF101
R4G 000681 RES CARBON 680 OHM 5% 1/4W 81349 RCO7GFs81)
R41 040239 | POT CERMET IM 20% 73138 89PRIM

R42 040232 | POT CERMET 10K 10% 73138 89PR10K
R43 010621 RES METAL 499K T-0 1% 81349 RNS55C4992F
Ra4 000476 | RES CARBON 47 M 5% 1/4W 81349 RCO7GF4761
R43 000103 | RES CARBON 10K 5% 1/4W 81349 RCO7GF103)
R46 010533 | RES METAL 287K 1% 81349 RN55D

R47 000392 | RES CARBON 39K 5% 1/4W 81349 RCO7GF392F
R49 000107 | RES CARBON 100 M 5% 1/4W 81349 RCO7GF107)
R50 000104 | RES CARBON 100K 5% 1/4W 81349 RCO7GF104)
R51 020667 | RES WW - 100K A% 1/8W 22045 J-110

RS2 001737 | RES CARBON FSV 5% 1/4W 21793 001737

R53 001768 | RES CARBCN 3.3 OHM 5% 1/4W 01121 See Descrpt.
RS54 040225 [ POT CERMET 50 OHM 20% 73138 89P Series
R55 010898 | RES METAL 20K 05%

R56 001737 | RES CARBON FSV 5% 1/4W 21793 001737

R57 010898 | RES METAL 20K 05%

R5E 040227 | POT CERMET 200 OHM 1% 73138 89P Series
R59 001737 | RES CARBON FSV 5% 1/4W 21793 001737

R60 010904 | RES METAL 10K 02%

Rét 000101 | RES CARBON 100 OHM 5% 1/4W 81349 RCO7GF101J
R&2 000104 | RES CARBON 100K 3% 1/aW 81349 RCO7GF104])
R63 000470 | RES CARBON 47 OHM 5% 1/4W 81349 RCO7GF470]
R64 000820 | RES CARBON 82 OHM 5% 1/4W 81349 RCO7GF820]
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980453

403774 -- Assy., PCB, RMS AC CONVERTER continued

REF DANA MANU

DES P/N DESCRIPTION FsC P/N
R70 000513 | RES CARBON 51K 3% 1/4W 81349 RCO7GF513)
R71 000512 | RES CARBON 51K (FSV) 5% 1/4W 81349 RCO7TGF512)
R72 010618 | RES METAL 200K 25% 81349 RN55C
R73 010536 | RES METAL 100K T-0 1% 81349 RN5SD1003F
R74 403819 | TRANS DUAL LOG TRANS KIT 21793 403819
R7S 403819 | TRANS DUAL LOG TRANS KIT 21793 403819
R76 010496 | RES METAL IM TO0 [% 1/8W 81349 RN60D
R77 000221 RES CARBON 220 OHM 5% 1/4W 81349 RCO7GF221])
R78 00022t | RES CARBON 220 OHM 5% 1/4W | 81349 RCOTGF221]
R79 000512 | RES CARBON 5.1K (FsV) 5% 1/4W | 81349 RCOGTGF512)
R8O 000474 | RES CARBON 470 K (FsV) 5% 1/AW | 81349 RCO7GF474]
R8I 000682 | RES CARBON 68K 5% 1/4W | 81349 RCO7GF682)
31 600742 | SWITCH SLIDE G-111 79727 G-111
52 600742 | SWITCH SLIDE G-11t1 79727 G-111
TP1 600591 PGST TEST POINT 85931-6 89110 85931-6
TP2 600591 | POST TEST POINT 85931-6 89110 859316
TP3 600591 POST TEST POINT 859316 89110 85931-6
TP4 600591 POST TEST POINT 8593i-6 89110 85931-6
TP 600591 POST TEST POINT 85931-6 8911G 859316
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403674 — Assy., PCB, SCALING AMPLIFIER (Figure 6.21)

980453

REF | DANA MANU

DES P/N DESCRIPTION FSC P/N
Bl 920563 | BEAD  SHIELDING 56-59065-4B 02114 56-59065-4B
B2 920563 | BEAD  SHIELDING 56-59065-4B 02114 56-59065-4B
Cl 130127 | CAP TRIMMER 1040PFD  |0S-TRIKO-24N750 10S-TRIKO-24N750
c2 130116 | CAP MICA 4000 PFD 500 V 2% 72136 DM19F402G0
3 120275 | CAP POLY I000PFD 630V 2.5% 08257 | KSC Series
c4 130115 | CAP MICA 346PFD  S00V 2% 72136 DM15F3460G0
C5 120274 | CAP POLY 87PFD 630V 2.5% 08257 KSO Series
C6 100017 | CAP CERAM 01 MFD 100V 20% 56289 TG-S10
c7 100075 | CAP CERAM I0PFD 1000 V 5% 56289 10TCCQ10
c8 130124 | CAP CERAM  1.2.10PFD 250V R-TRIKO-122-09SD
c9 100100 | CAP CERAM FSV 100100 21793 160100
C10 130123 | CAP CERAM I-3PFD 250V R-TRIKO-122-09SD
c11 100050 | CAP CERAM 22PFD 1000V 5% 56289 10TCCV22
C12 100061 | CAP CERAM 39 PFD 1000 V 5% 56289 10TCCQ39
C13 100084 | CAP CERAM  15+5PFD 1000V 56289 10TCCV15
Cl4 120090 | CAP MYLAR 22MFD 600V 5% 27556 ZA1101J
Cl5s 100077 | CAP GLASS 75PFD 500V 5% 95275 VY10CATRSJA
C16 100075 | CAP CERAM 10PFD 1000 V 5% 56289 10TCCQ10
c17 100075 | CAP CERAM 10PFD 1000V 5% 56289 10TCCQI10
C18 100077 | CAP GLASS 75PFD  S00V 5% 95275 VYI0CA7RSJA
C19 130125 | CAP PORCE 8-10PFD 250V 91293 JMC2951
C20 130125 | cap PORCE 810PFD 250V 91293 IMC2951
c21 110141 | CAP TANTA 22MFD 15V 20% 05397 T368B226M015AS
€22 110140 | CAP TANTA 47 MFD 6V 05397 T368B476MO0O6AS
c23 110140 | CAP TANTA 47 MFD 6V 05397 | T368B476MO0GAS
C24 110140 | CAP TANTA 47 MFD 6V 05397 T368B476MO0GAS
C25 110126 | cap TANTA 68MFD 35V 05397 T363B685SM03SAS
C26 101174 | CAP CERAM 001 MFD 500V 10% 71471 SCD3XSF
C28 110126 | CAP TANTA 68MFD 35V 05397 T368B685M035SAS
C29 110126 | CAP TANTA 68MFD 35V 05397 | T368B685MO35AS
31 110140 | CAP TANTA 47 MFD 6V 05397 T368B476M006AS
€32 100017 | CAP CERAM 01 MFD 100V 20% 56289 | TG-S10
33 100081 | CAP CERAM 47PFD 1000V 56289 CO30B102E4R 7D
C34 110126 | CAP TANTA 68MFD 35V 05397 T368B685M035AS
C35 100017 | CAP CERAM 01 MFD 100V 20% 56289 | TG-S10
36 100017 | CAP CERAM O0IMFD 100V 20% 56289 | TG-S10
C37 110126 | CAP TANTA 68MFD 35V 05397 T368B685MO3SAS
38 100017 | CAP CERAM 01 MFD 100V 20% 56289 | TG-S10
C39 100017 | CAP CERAM OIMFD 100V 20% 56289 TG-S10
C40 100017 | CAP CERAM OIMFD 100V 20% 56289 | TG-S10
c41 110126 | cAP TANTA 68MFD 33V 05397 | T368B685SMO35AS

7-37



980453

403674 — Assy., PCB, SCALING AMPLIFIER continued

REF DANA MANU
DES P/N DESCRIPTION FSC P/N
C42 100074 | CAP CERAM SPFD 1000V 56289 10TCCVs5G
C43 100017 | CAP CERAM OIMFD 100V 20% 56289 TG-S10
C44 100017 | CAP CERAM .OIMFD 100V 20% 56289 TG-S10
C45 100017 | CAP CERAM LOIMFD 100V 20% 56289 TG-810
Ca6 100075 | CAP CERAM 10PFD 1000 V 5% 56289 10TCCQI0
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-H10
CRS5 200197 | TRANS  SILICO NPN MPS-H10 04713 MPS-H10
CRé6 200197 | TRANS  SILICO NPN MPS-HIO 04713 MPS-H10
CR7 200197 | TRANS  SILICO NPN MPS-H10 04713 MPS-H1G
CR9 211083 | DIODE  SILICO 018 21793 211083
CRi0 211083 | DIODE  BILICO 018 21793 211083
CR11 220004 | DIODE  SILICO ZENER iN9GIB 81349 IN961B
CR12 220022 | DIODE  SILICO ZENER IN965B 81349 IN965B
CR13 220022 | DIODE  SILICO ZENER IN965B 81349 INS65B
CR14 211083 | DIODE  SILICO 018 21793 211083
K1 310078 | RELAY  REED SHIELD R2690-3 15636 R2690-3
K2 310077 | RELAY REED SHIELD R2691-3 15636 R2691-3
K3 310078 RELAY  REED SHIELD R2690-3 15636 R26%0-3
L1 310068 | CHOKE 1 ph 1537-12 99800 1537-12
Q! 200197 | TRANS  SILICO NPN MPS-H10 04713 MPS-H10
Q2 200161 | TRANS DUAL FET E415 17856 E415
Q3 200197 | TRANS  SILICO NPN MPS-H10 04713 MPS-H10
Q4 200197 | TRANS  SILICO NPN MPS-HI0 04713 MPS-H10
Qs 200197 | TRANS  SILICO NPN MPS-H10 04713 MPS-HI0
Q6 200197 | TRANS  SILICO NPN MPS-H10 04713 MPS-H10
Q7 200178 | TRANS PNP 2N5910 81349 ZN5910
Qs 200197 | TRANS  SILICO NPN MPS-H10 04713 MPS-H10
Q9 200178 | TRANS PNP 2N5910 81349 2N5910
Qlo 200197 | TRANS  BILICO NPN MPS-H10 04713 MPS-H10
Q11 200t97 | TRANS  SILICO NPN MPS-H10 04713 MPS-H10
Rl 010721 RES METAL 1.1324 K Matched Set 81349 RN75
R2 010720 | RES METAL 9.09 K T2 25% 81349 RN35C
R3 040228 | POT CERMET 500 OBM 10% 73138 89PR500
R4 000152 | RES CARBON L5SK 5% /AW 81349 RCO7GF152)
|RS 010721 RES METAL 11.000 K Matiched Set 81349 RN75
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403674 — Assy., PCB, SCALING AMPLIFIER continued

980433

REF DANA MANU

DES P/N DESCRIPTION FSC P/N
R6 010798 | RES METAL 82.5 OHM 1% 81349 RNS55C
R7 040225 | POT CERMET 50 OHM 20% 73138 89P Series
R8 040228 | POT CERMET 500 OHM 10% 73138 89PR 500
R9 010721 | RES METAL  11086K Matched Set 21793 010721
RIC 010721 { RES METAL IM Matched Set 21793 010721
RI1 041179 | POT 5K 50-1-1-502 02111 50-1-1-502
R12 010721 | RES METAL 9975 K Matched Set 21793 010721
R13 000163 | RES CARBON 16K 5% 1/4W | 81349 RCO7GF163)
R14 010536 | RES METAL 100K T-0 1% 81349 RNS5SD1003F
R1S 000510 | RES CARBON 51 OHM S% 1/A4W | 81349 RCO7GF510]
R16 000241 | RES CARBON 240 OHM 5% 1/4W | 81349 RCO7GF241)
R17 000202 | RES CARBON 2K 5% 1/4W | 81349 RCO7GF202)
RIS 010583 | RES METAL 182 OHM 1% 81349 RN55D
R19 040258 | POT CERMET 100 OHM 20% SW 73138 72XW100
R20 010827 | RES METAL 825K 1% 81349 RN55C
R21 010813 | RES METAL 7.87K 1% 81349 RN55C7871F
R22 010583 | RES METAL 182 OHM 1% 81349 RN55D
R23 000510 | RES CARBON 51 OHM 5% 1/4W | 81349 RCO7GE510)
R24 010536 | RES METAL 100K T0 1% 81349 RN55D1003F
R25 000101 | RES CARBON 100 OHM $% 1/4W | 81349 RCO7GF101]
R26 000183 | RES CARBON 18K 5% 1/4aW | 81349 RCO7GF181)
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% 1/4aW | 81349 RCO7GF2233
R30 000621 | RES CARBON 620 OHM 5% 1/4W | 81349 RCO7GF6213.
R3] 000682 | RES CARBON 6.8K S% 1/4aW | 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 RCO7GF1601
R35 000241 | RES CARBON 240 OHM 5% 1/4W | 81349 RCO7GF2411
R36 000474 | RES CARBON 470K 5% 1/4W | 81349 RCO7GF474)
R37 000203 | RES CARBON 20K 5% 1/4W | 81349 RCO7GF203)
R38 000203 | RES CARBON 20K 5% 1/4W | 81349 RCO7GF203)
R39 000301 | RES CARBON 300 OHM 5% 1/4W | 81349 RCO7GF301)
R40 000103 | RES CARBON 10K 5% 1/4W | 81349 RCO7GF103)

7-39



980453

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

REF DANA MANU

DES P/N DESCRIPTION FSC P/N
Cl 120034 | CAP POLY 100 P¥D 630V 5% 08257 K30 Series
C2 120004 | CAP POLY 00t MFD 500V 5% 08257 KSO Series
C3 120004 | CAP POLY 00 MFD 500V 5% 08257 KSO Series
ca 166017 | CAP CERAM DI MFD 100V 20% 36289 TG-S10
C5 100012 | CAP CERAM 33PFD 10¢% 71471 TCD-DI-1(N750)
C6 100017 | CAP CERAM OIMED 100V 20% 56289 TG-S10
Cc7 120227 | CAP POLY 220 PFD 630V 5% 08257 KSO Series
C8 120227 | CAP POLY 220 PFD 830V 5% 08257 KSO Series
9 100012 | CAP CERAM 33 PFD 10% 71471 TCD-DI-1{N750)
C10 100071 CAP CERAM 001 MED 100GV 20% 56289 5GA-D10
Cit 100G17 | CAP CERAM O1MFD 100V 20% 56289 TG-S10
CR1 220005 | DIODE  SILICO ZENER 1.5M20Z1G 04713 1.5M20Z10
CR2 220015 | DIOCDE  SILICO ZENER IN967B 81349 IN967B
CR3 211083 | DIODE  SILICO 018 21793 211083
CR4 211083 | DIOBE  SILICO 018 21793 211083
CRS 211083 | DIODE  SILICO c18 21793 211083
CRo 211083 | DIOBE  SILICO 018 21793 211083
CR7 211083 | DIODE  SiLICO 018 21793 211083
CR8 211083 | DIODE  SILICO 018 21793 211083
CR9 210048 | DIODE 600 V 81349 IN4005
CR10 211083 | DIODE  SiLICO 018 21793 211083
CR1! 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  SiILICO 018 21793 211083
CRI6 211083 | DIODE  SILICO 018 21793 211083
CRI17 211083 | DIODE  SILICO 0:8 21793 211083
CR18 211083 | DIODE  SILICO 018 21793 211083
CR19 211083 | DIODE  SILICO 018 21793 211083
CR20 211683 | DIODE  SILICO 018 PANER 211083
CR21 211083 | DIODE  SILICO 018 21793 211083
K1 310077 | RELAY REED SHIELD R2691-3 15636 R2691-3
K2 310077 | RELAY  REED SHIELD R2691-3 15636 R2691-3
K3 310113 |} RELAY REED SHIELD R4092-3 15636 R4092-3
K4 310077 | RELAY REED SHIELD R2691-3 15636 R269]-3
] 310077 | RELAY REED SHIELD R2691-3 15636 R2691-3
Ké 310077 1 RELAY REED SHIELD R2691-3 15636 R2691-3
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403627 — Assy., PCB, OHMS CONVERTER continued

980453

REF DANA MANU

DES PN 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 281793 200201
Q7 200201 | TRANS DUAL NPN 200201 21793 200201
Q8 200201 | TRANS DUAL NPN 200201 21793 200201
Q9 200088 | TRANS  SILICO PNP 2N4248 80131 2N4248
Q10 200200 | TRANS NPN 200200 21793 200200
Qi 200088 | TRANS  SILICO PNP 2N4248 80131 2N4248
Q12 200068 | TRANS 2N4250 80131 2N4250
Q13 200198 | TRANS PNP MPS-A92 04713 MPS-A92
Qi4 - 200198 | TRANS PNP MPS-A92 04713 MPS-A92
Qis 200068 | TRANS IN4250 80131 2N4250
Qié 200198 | TRANS PNP MPS-A92 04713 MPS-A92
Q17 200198 | TRANS ENP MPS-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
Rl 000104 | RES CARBON 100K 5% 1/4W 81349 RCO7GF104)
R2 000103 | RES CARBON 10K 5% 1/4W 81349 RCO?GF103)
R3 000246 | RES CARBON 24M 5% 1/4W 81349 RCO7GF246}
R4 030005 | RES CARBON 100K 5% 2W 81349 RC42GF104)
R5 040235 | POT CERMET 100K 89PR 100K 73138 . 89PR 100K
Ré 010598 | RES METAL 20K 1% 81349 RN60C2002F
R7 010137 | RES METAL 100 OHM T-0 1% 81349 RN60D1000F
R8 010780 | RES METAL 499 K 1% 81349 RN60OE
R9 040235 | POT CERMET 100K 89PR 100K 73138 89PR 160K
R10 000407 | RES CARBON 100 M 5% 1/4W 81349 RCO7GF107)
R11 000755 | RES CARBON 175M 5% 1/4W 81349 RCO7GF755F
R12 010897 | RES MATCHED PAIR 5.331K 01% 21793 010897
R13 010897 § RES MATCHED PAIR 8K 01% 21793 010897
Ri4 010598 | RES METAL 20K 1% 81349 RN6OCI002F
R13 010337 | RES METAL I0M 1% 1/2W 21637 DCS1-2
R16 010777 | RES METAL 39.99K T9 1% 81349 RNSSE
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403627 -- Assy., PCB, OHMS CONVERTER continued

REF DANA MANU

DES P/N DESCRIPTION FSC PN
R17 010337 | RES METAL 10M 1% 1/2W 91637 bCS1-2
R18 000136 | RES CARBON 13M 5% 1/4W 81349 RCO7GF136]
R19 010780 | RES METAL 499 K 1% 81349 RN6OE
R20 010120 | RES METAL 68.1K T-0 1% ‘81349 RN60DG8 1 2F
R21 010431} RES METAL 511K 1% 81349 RN60OCS113F
R22 040235 | POT CERMET 100K 89FPR100K 73138 89PR 100K
R23 010598 | RES METAL 20K 1% 81349 RN60C2002F
R24 010780 | RES METAL 499 K 1% 81349 RN6OE
R25 010780 | RES METAL 499 K 1% 81349 RN6DE
R26 010784 | RES METAL 4.7M 1% 91637 DC-1/4
R27 0i0780 | RES METAL 499 K 1% 81349 RN60OE
R28 000393 | RES CARBON 35K 5% 1/4W 81349 RCO7GF393]
R29 000112 | RES CARBON 1.1 K 5% 1/4W 81349 RCOTGF112)
R3G 000816 | RES 47K 5% 2W 81349 RCO7GF816]
R31 000816 | RES 47K 5% 2W 81349 RCO7GF816]
R32 000202 | RES CARBON 2K 5% 1/4W 81349 RCO7GF202])
R33 000205 | RES CARBON 2M 5% 1/4W 81349 RCO7GF205]
R34 000205 | RES CARBON 2M 5% 1/4W 81349 RCO7GE205]
R3S 010900 | RES METAL 4000.4 OHM 01%
R36 040235 | POT CERMET 100K 89PR100K 73138 89PR 100K
R37 010536 | RES METAL 100 K T-0 1% 81349 RN55D1003F
R38 000205 | RES CARBON ZM 5% 1/4W 81349 RCO7GF205]
R39 000205 | RES CARBON 2M 5% 1/4W 81349 RCOTGE2057
R40 010901 RES METAL 445.71 OHM 05%
R41 000203 | RES CARBON 20K 5% 1/4W 81349 RCO7GF203]
R42 000203 | RES CARBON 20K 5% 14w 81349 RCO7GF203]
R43 040226 | POT CERMET 100 OHM 10% 73138 899 Series
R44 020669 | RES. Ww 100.050K 02% 22045 J-160
R45 040230 | POT CERMET 2K 10% 73138 89PRZK
R46 020612 | RES Ww 1.009 M 05% 1/4W 22045 1120
R47 040234 | POT CERMET S0K 10% 73138 89PR50K
R48 010655 | RES METAL 11.086 M T-9 1% 03888 PME7C
R49% 010898 | RES METAL 20K 05%
R50 010899 | RES METAL SK 02%
R51 040235 | POT CERMET 160K 89PR10OCK 73138 89PR 100K
R52 010656 | RES METAL 19.948 M T-9 1% 03888 PME75
R53 000203 | RES CARBON 20K 5% 1/4W 81349 RCO7GF203]
RS54 000203 | RES CARBON 20K 5% 1/4W 81349 RCOTGEF203)
RSS 000203 | RES CARBON 20K 5% 1/4W 81349 RCO7GF203}
R56 040234 | POT CERMET SOK 10% 73138 89PR 50K
R57 001759 | RES CARBON 5.1 OHM 5% 1/4W 81349 RCO7GF5R1J
R58 000470 | RES CARBON 47 OHM 5% 1/4W 81349 RCO7GF470)
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403627 —~ Assy., PCB, OHMS CONVERTER continued

REF DANA MANU

DES P/N DESCRIPTION FSC P/N
ARl 230054 | INTEGRATED CIRCUIT LM301A 27014 LM301A
AR2 230054 | INTEGRATED CIRCUIT LM301A 27014 IM301A
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403673 — Assy., PCB, 4-WIRE RATIO (Figure 6.25)

REF DANA MANU

DES P/N DESCRIPTION FSC P/N
Cl1 100012 | CAP CERAM 33PFD 10% 71471 TCD-D1.1(N750)
Cc2 100017 | CAP CERAM OIMFD 100V 20% 56289 TG-S10
C3 100012 | CAP CERAM 33 PFD 10% 71471 TCD-DI-1(N750)
C4 110158 | CAP TANTA 10 MFD 50V 10% 05397 T362C106K050A
5 100017 | CAP CERAM OIMFD 10V 20% 56289 TG-510
Cé 120308 | CAP POLY 047MEFD 250V 10% 73445 C280MAE/A47K
C7 120312 | CAP POLY .022MFD 250V 10% 73445 C280MAE/A22K
Q1 200200 | TRANS NPN 200200 21793 200200
Q2 200200 | TRANS NPN 200200 21793 200200
Rl 010033 | RES METAL 459 K 1% 81349 RN60D4992F
R2 010033 | RES METAL 499 K 1% 81349 RN60D4592F
R3 010621 | RES METAL 499 K T-0 1% 81349 RNS55C4992F
R4 010621 RES METAL 499K T-C 1% 81349 RN55C4992F
RS 010787 | RES METAL 20K 02% 18612 V53-1
Ro 010787 { RES METAL 20K 02% 18612 VAED
R7 000100 | RES CARBON 10 OHM 5% 1/4W 81349 RCO7GF100)
RE 016787 1 RES METAL 20K 02% 18612 ¥53-1
R9 040229 | POT CERMET 1K 10% 73138 89PR 1K
R10 040229 | POT CERMET 1K 10% 73138 89PRIK
Ril 000100 | RES CARBON 10 OHM 5% 1/4W 81349 RCO7GF100]
Ri2 040235 | POT CERMET 160K 89PR10OCK 73138 89PR 100K
Ri3 000100 | RES CARBON 10 OHM 5% 1/4W 81349 RCO7GF10Q)
R14 000390 | RES CARBON 39 OHM 5% 1/4W 81349 RCO7GE3%0)
R15 010787 | RES METAL 20K 02% 18612 V531
AR! 230145 | INTEGRATED CIRCUIT MATCHED SET 21793 230145
AR2 230127 | INTEGRATED CIRCUIT 888725CJ 06665 S888725CF
AR3 230145 | INTEGRATED CIRCUIT MATCHED SET 21793 230145
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403659 - Assy., REAR PANEL

080453

REF DANA MANU
DESIG P/N DESCRIPTION FSC P/N
F201 920204¢ FUSE SLOW S0A 250V 75915 3AG1/2ASB
1203 600619 (;ONNECTOR RE CPT 82389 EAC-301
S101 600583 | SWITCH PWR SPST 10389 26-099-100
5201 600521 | SWITCH DPDT 82389 46256LFR
T201 300073| TRANSFORMER POWER 115V 21793 300073
X201 920099 | FUSEHOLDER 3AG MINATURE 75915 342 004
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ERRATA SHEET

1. Page 6-21, Figure 6.19, Schematic, AC Converter

Add the circuitry as shown below:

P11-K 28+ +20V

f45, 100K, £1%

48, 7.87K, +1
R RAa&, 7.87K, +1%

R47, 120K

—-20¥

2. Pape 6-25, Figure 6.23, Schematic, Scaling Amplifier
a.  Add the circuitry as shown below:

BASE
OF CAB C33+ C2t+

1 '~
cas

4.7 pF

R41
100

CR17
[alged:lels]

CR19
HP2800

Delete CRS and CR7 and relocate C46 where shown in drawing above,
C46 is: 10 pF; should be: 4.7 pF

Delete C43

R36is: .01; should be: 620, FSV

CR12 and CR13 are: 1N965; should be: 1N961B.

A
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Page 2 0f 2

ERRATA SHEET continued

Page 7-31, Parts List, AC Converter

a.
b.

C.

d.

€.

R2 is: Dana P/N 010727; should be: Dana P/N 010902 — RES, MATCHED PAIR, 2.5K, 01%
Ri8 is: Dana P/N 010661 ; should be: Dana P/N 010902 — RES, MATCHED PAIR, 5K, .01%
R32 is: Dana P/N 010661; should be: Dana P/N 010903 — RES, METAL, iOK. 01%

Add Q15, Dana P/N 200068 —~ TRANS, 80131, 2N4250

Add Q16, Dana P/N 200179 - TRANS, FET, KE4391

Page 7-32, Parts List, AC Converter

a.
b.

d.
e.

Add R45, Dana P/N 020536 — RES, METAL, 100K, T°0, 1%, 81349, RN55D1003F

Add R46, Dana P/N 010813 — RES, METAL, 7.8K, 1%, 81349, RN55C7871F

Add R47, Dana P/N 000124 - RES, CARBON, 120K, 5% 1/4W, 81349, RCO7GF124)
Add R48, Dana P/N 000106 — RES, CARBON, 10M, 5% 1/4W, 81349, RCO7GF 106J

Add R49, Dana P/N 000201 — RES, CARBON, 200 OHM, 5% 1/4W, 81349, RCO7GF201)

Page 7-38, Parts List, Scaling Amplifier

a.

c.
d.
e

f.

CR12 and CR13 are: Dana P/N 220022;

should be: Dana P/N 220004 — DICDE, SILICO, ZENER, 81349, 1N961B

C46 is: Dana P/N 100075,

should be: Dana P/N 100081 -- CAP, CERAM, 4.7 PFD, 1000V, 56289, C030B102E4R70
Delete CRS and CR7

Add CR15, Dana P/N 220020 - DIODE, SILICO, ZENER, 81349, 1N4370

Add CR16 through CR19, Dana P/N 210015 — DIODE, 50434, HP5082-28G0

Delete C43

Page 7-39, Parts List, Scaling Amplifiar

a.
b.

Add R41, Dana P/N 000101 — RES, CARBON, 100 OBM, 5% 1/4W, 81349, RCOTGF101J
R36 is: Dana P/N 000474,
should be: Dana P/N 000621 — RES, CARBON, FSV, 620 OHM, 5% 1/4W, 81349, RCO7GF621J



Eichprotokoll

Verwendete HeBgeriite 1. Stondaxrdzelle

Typ: Guildline. Modell 9154¢
PTB begloubigt am ..ﬁé%ﬁu;zfﬁ

2. Transfer Staondard
Typ: Fluke Modell 731 A

3. Nullvoltmeter
Typ: HP Modell 419 A

4, DC - Kalibrator
Typ: Fluke Modell 332 A

5. Kelvin-Varley-Teiler
Typ: Floke Modell 720 A

6. AC - Staondaxd
Typ: Fluke Modell 5200

7. Thermgl-Transfer-Stondord
Typ: Hold Modell 6 A

8. Normalwiderstdnde
Typ: Leeds + Northrup Co
IMQ, 100K, 10KQ, 1KQ, 1004, 100,
182, 0,140, Genavigkeit:{D,01 %

9. Coils-Normalwiderstand
Typ: P 406
100M 2, Genauigkeit: 0,025 %



Uberprufung der Spezifikationen

Raumtemperatur Einlaufzeit
23°¢c I 5°¢
Gerdt 5905_m] SN .442{éi.4{é{éz..,
Gleichspannungen Nullpunkt [_ ﬁ?/?/
Bereiche Min ist max
+
Z 10V |9.9998 -~ A 0008 10.0002
¥ 1 v |0.99997 I 4 00000 1.00003
Y 0,1 v | .099992 949994 .100008
2 100 V| 99.997 1 /00 004 | 100,008
Tiooo v | 999.97 000 [0 1000.03
_ i —
Wechselspannung (Option 33)  Nullpunkt
Bereiche Min ist ; mex
1 0.99968 1,00032
400Hz 10 2.9968 10.0032
100 99,968 100,032
1000 | 999.48 1000.52
1 0.99245 1.00055
50KHz 10 9.9945 10.0055
100 99.945 100,055
1000 999.48 1000,52
Wechselspannung (Option 32)  Nullpunkt
Bereiche Min ist mox
1 0.999210 1.000%90
10 2.9210 10,0090
400Kz ™09 99,910 100.090
1000 998.80 1001.20
1 0.99640 1.00360
. 10 9.9640 10,0360
SOKHz T o0 99.640 100,360
500 497.30 502,70 |




o

y 24

Widerstandsbereiche Nullpunkt
Bereiche Min ist Max
10 | 999 | /720006 10,0010
0, 1K .099996 09999 & .100004
1 K 0.99996 O 99999 1.00004
10 K 9.9996 A0, 0000 10.0004
100 K 99,996 A00 OO0 100,004
1000 K 999.96 AP O, O 1000.04
10 M 2.9969 10.0031
100 M 99.949 100,051
Autorange CLZ’ Programm BCD~-Ausgang ézéf
Nullpunkt
Beréich Eingangsspannung Min ist max
+ 2,00000 V 9.9980 10.0020
+ 10.00000 V 9.9996 10.0004
- 10.00000 V 9.9996 10.0004
42 9 7S
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