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WARRANTY

Systron-Donner instruments are warranted during a period of one year from date of shipment to
original purchaser to be free from defects in material and workmanship. This warranty does not apply
to vacuum tubes, except as these are warranted by tube manufacturers. The liability of Seller under
this warranty is limited to replacing or repairing any instrument or component thereof which is returned
by Buyer, at his expense, during such period and which has not been subjected to misuse, neglect,
improper installation, repair, alteration, or accident. Seller shall have the right to final determination as
to the existence and cause of a defect. In no event shall Seller be liable for collateral or consequential
damages. This warranty is in lieu of any other warranty, expressed, implied, or statutory; and no
agreement extending or modifying it will be binding upon Seller unless in writing and signed by a duly
authorized officer.

RECEIVING INSPECTION

Every Systron-Donner instrument is carefully inspected and is in perfect working order at the time of
shipment. Each instrument should be checked as soon as received. If the unit is damaged in any way, or
fails to operate, a claim should immediately be filed with the transportation company.

REPAIRS

Whenever a Systron-Donner instrument requires service, the nearest Systron-Donner representative
should be contacted; all representatives will provide immediate service or arrange factory returns when

necessary.

Please specify both model and serial number in all correspondence concerning Systron-Donner instru-
ments. Address all inquiries on operation or applications to your nearest sales representative; or, Sales
Manager, Concord Instrument Division, Systron-Donner Corporation, 10 Systron Drive, Concord,
California 94518.
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CHAPTER 1
GENERAL INFORMATION

1.1 INTRODUCTION

The Model 7205 Digital Multimeter is a small, precision,

5-1/2 digit laboratory multimeter which combines tue convenience

of exceptional display readability and Accu-Ohm resistance measure-
ments with the performance of a complete function multimeter and
5-1/2 digit accuracy.

The high readability display includes a large 0. 55"= high? iseven—
segment, in-line, in-plane display with positive indication (entire
display cycles off and on) for out-of-range measurements, and posi-
tive indication of incompatible function and range combinations.

Accu-Ohm Resistance measurement is another convenience feature
which allows making 2-wire resistance measurements with the
accuracy equivalent to that of far more costly 4-wire systems. A
front panel control allows lead resistance and connection thermal
offsets to be nulled to zero. Thus, compensation is provided for
the entire connecting system except for the actual point of contact
to the component under test. When changing ranges there is no

need to re-zero since proper null compensation is automatically
provided in conjunction with the range switch.

The performance features 26 measuring ranges for five functions.
The ten DC ranges permit voltage measurements from 1 uV to 1000 V
and current readings from 1 nA to 1.3 A. The ten AC ranges allow
readings from 10 uV to 500 V and 10 nA to 1.3 A. Resistance

can be measured in six ranges from 1 k& to 13 M.

As a precision 5-1/2 digit Multimeter this instrument features:

a full scale voltage drop of 0.1 V on all current ranges to
minimize distortion to true circuit current, ultra-low sense
currents for resistance measurements which protect the components
under test, 1000 V protection on all DC voltage ranges, 1000 MQ
input impedance on a number of DC voltage ranges to prevent cir-
cuit loading effects, and DC voltage resolution to *1 uV. Other
features include conservative design for long instrument life,
MOS/LSI circuitry, ultra-stable resistors, and a certified
reference zener ensuring long-term calibration stability.

1.2 SPECTEICATIONS

DC VOLTS

Ranges: +.100000 ¥V, #1.,00000 V, 10,0000 V,
+100.000 Vv, +£1000.00 V

7205-9-73




DC VOLTS (Cont'd)

Resolution:

Overrange:

Polarity Selection:
Input Impedance:

Accuracy:

Temperature Stability:

Full-Scale Step Response:
Normal Mode Noise Rejection:

Common Mode Noise Rejection:
Maximum Input:

Offset Current:

1-2

tl uV to #0.01 V in decade steps
(depending on range).

30% on all ranges except 1000 V range.

Maximum readings are +.130000 V,
+1.30000 Vv, £13.0000 vV, *130.000 V
and £1000.00 V at full accuracy.

Automatic with plus and minus
indicator.

>1000 M. on .1, 1. :and 10 v ranges;
10 M2 on 100 and 1000 Vv ranges.

1, 10, 100, and 1000 V ranges
(+23 £5°C):
+0.003% rdg. *0.002% f.s. for
24 hours (+23 *1°C),
$0.007% rdg. *0.002% f.s. for
30 days,
+0.01% rdg. +0.003% f.s. for
90 days,
Add #0.05 ppm/V on 1000 V range.

0.1 V range (+23 #1°C):*
+0.005% rdg. *0.005% f.s. for

24 hours,

+0.007% rdg. *0.007% f.s. for
30 days,

$0.01% rdg. *0.01% f.s. for
90 days.

1, 10, 100, and 1000 V ranges
(0 to +18°C; +28 to +50°C):
(£0.001% ‘rdg. +0.0003% £.5.) /°C.

0.1 V range (0 to 50°C):
(£0.001% rdg. +0.0015% f.s.)/°C.

<l second to rated accuracy.
>80 dB at 50 and 60 Hz.

>140 dB at dc; >120 dB at 50 and
60 Hz with 1 kQ source unbalance.

$1000 V dc on any range without
damage.

<:10-pA (10 x 10 ' A} on any
range (+23 *5°C).

* Specifications shown are maintained

with no adjustment. Substantially

7205-2-74



DEWOLTES H(Cont! d)

DC CURRENT

Ranges:
Resolution:

Overrange:

Polarity Selection:
Configuration:

Accuracy:

Temperature Stability:

Full Scale Step Response:

Normal Mode Noise
Rejection:

Common Mode Noise
Rejection:

Maximum Input:

7205-9-73

improved accuracy for 100 mV range
may be obtained with periodic re-
zeroing of front panel DC ZERO
control which also is designed to
offset effects of low-level thermals
in measuring leads and cables.

*+.100000 mA, *+1.00000 mA, *10.0000 mA,

+100.000 mA, +1000.00 mA.

*l nA to #0.01 mA in decade steps
(depending on range).

30% on all ranges. Maximum readings
are +.130000 mA, #1.30000 maA,
+13.0000 mA, #130.000 mA, and
+1300.00 mA at full accuracy.

Indication is automatic with plus
and minus indicator.

Overload protected, Kelvin shunt
system is internal to instrument.

(90 days, +23 %5°C):
.1, 1, and 10 mAa ranges: +0.12%

rdg. £0.02% .5,
100 and 1000 mA ranges: +0.15% rdg.
+0,02% f.s.

0.1, 1, and 10 mA ranges
(0 to +18°C, +28 to +50 °C):
(£0.002% rdg. #0.002% SENEE Al

100 and 1000 mA ranges:
(+0.004% rdg. #0.002% f.s.)/°C.

<l second to rated accuracy.
Same as dc volts.

Same as dc volts.

All ranges are protected by a Zener
and fuse combination: +1000 mA range,
2A fuse; 100 maA range L2518 fuse:

All ranges below 100 mA protected to
>100 mA without blowing fuse.

1-3




DC CURRENT (Cont'd)

Voltage Drop:
AC VOLTS

Ranges (rms value):

Resolution:

Overrange:

Input Impedance:
Accuracy:

Temperature- Stability:

Full Scale Step Response:

Maximum Input (without
damage) :

Conversion Method:

AC CURRENT

Ranges (rms value):

1-4

0.1 V at full scale.

-10000 Vv, 1.0000 vV, 10.000 V,
100.00 VvV, 1000.0 V (least signifi-
cant digit blanked).

10 uV to 0.1 V in decade steps
(depending on range). Internal jumper
may be removed to add a decade of
resolution on all ranges.

30% on all ranges except 1000 V range.
Maximum readings are .13000 V,

1.3000 v, 13.000 Vv, 130.00 V and
500.00 V rms at full accuracy.

>1 MQ shunted by <100 pF.

See Table 1.1.

1 and 10 V ranges (to 100 kHz),
100 V range (to 40 kHz), 1000 V °
range (to 10 kHz) (0 to +18°C,
+28 to 50°C):

(x0.005% rdg. 0.002% f.s.)/°C.
.1 V range (to 100 kHz):

(+0.005% rdg. 0.02% f.s.)/°C.

<2 seconds to rated accuracy.

10, 100, and 1000 V ranges: 700 V rms.

0.1 and 1 V ranges: 250 V momentary
(<5s8), 150 V rms continuous.

Full wave averaging, scale factored
to rms.

.10000 ma, 1.0000 ma, 10.000 ma,
100.00 mA, 1000.0 mA.

, 7205-2-74
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AC CURRENT (Cont'd)

Resolution:

Overrange:

Configuration:

Accuracy:

Temperature Stability:

Full Scale Step Response:

Maximum Input:

Voltage Drop:

10 nA to 0.1 mA in decade steps
(depending on range). Internal jum-
per may be removed to add additional
decade of resolution on all ranges.

30% on all ranges. Maximum readings

are .13000 mA, 1.3000 mA, 13.000 mA,
130.00 mA, and 1300.0 mA.

Overload protected, Kelvin shunt
system is internal to instrument.

See Table 1.2

(0 to +18°C, +28 to +50°C):

All ranges: (*0.005% rdg *0.02%
1B A Gl

<2 second to rated accuracy.

All ranges protected by a Zener and fuse

combination. 1000 mA range, 2A fuse:
100 mA range, .25A fuse. All ranges
below 100 mA protected to >100 mA
without blowing fuse.

0.1 V at full scale.

Resolution (Q) Full Scale Drop (V)

RESISTANCE:

Range Current thru Rx
100000 kQ(,1) 1l ma
1.00000 k& (1) I ma
10.0000 k2 (10) 0.1 mA
100.000 kQ(100) 10 ua
1000.00 kQ(1000) 1l pa
10.0000 MQ(10OM) 1 pA

Overrange:

Configuration:

1-6

0.001 0.1
0.01 1.0
@l 1:0
10 134
10.0 1:0
100.0 10.0

30% on all ranges. Maximum readings
are .130000 k&, 1.30000 k2, 13.0000 kQ,
130.000 k&, 1300.00 k@, and 13.0000 MQ.

Two wire measurement system with
convenient front panel adjustment to
compensate for all system connections
and lead resistances up to point of
termination to unknown resistance.
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TABLE 1.2 AC CURRENT ACCURACY (INPUT LEVEL >1% OF RANGE)
(90 DAY SPECIFICATION 23°C +55C )
RANGE 20 Hz- 50 Hz- 10 kHz- 20 kHz-
50 Hz 10 kHz 20 kHz 40 kHz
s +0.6% rdg +0.3% rdg t0.6% rdg
+0515% - F. 5. aa(0 R S e e O e e
5 +0.6% rdg k0. 3% rdy 15% f.s +0.6% rdg
*0.15% f.s.™ £Q.2% f.s.
10 +0.6% rdg H0. 3% tdg +0.15% f.s5. +0.6% rdg
QLA 5%F s +0,2% flis.
100 +0.6% rdg *0.3% rdg | %0.6% rdg
x0.2% f.s. $0.15% f.s.| +0.2% f.s.
1000 $0.6% rdg +0.3%  vdg +0.6% rdg
t0.2% £.5. =0.15% F.a5, ] +£0.2% f.s.

7205-2-74
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RESISTANCE (Cont'd)

Lead Compensation Range:

Accuracy:

Temperature Stability:

Full Scale Step Response:

Maximum Open Circuit Vol-

tage at Input Terminals:

Voltage Protection:

GENERAL

Display:

>0.5 Q normally adjusted on 100 &
range. Does not require readjust-
ment on 1 k@ and 10 k& ranges.

(90 days, +23 *5°C)y,
1 k@ 10 k@, ‘and [0Q kil ranges:
*0,01% rdg =0.003% £.s.
1000 k2 range:
+0.02% rdg #0,003% f.s.
10 MR range:
+0. 958 - rdg: 0. 003% £.5.
+1 KO range (4#23 #1°C):
L00R2% rdg E0L 00 F St

* Front panel lead compensation con-
trol allows readjustment of zero
(.1 K@ range only) to $0.003% of
full scale at any time between cali-
bration intervals.

(0 to +18, +28 to +50°C),
1 k@, 10 k@, 'and 100 ki ranges:
(£0.001% rdg +0.0003% £.s.)/°C.
1000 ki range:
(+0.002% rdg *0.0004% f.s.)/°C.
10 M} range:
(+0.005% rdg +0.001% f.s.)/°C.
.1 KR -range (0 e +58°C):
(:0.002% rdg *0.002% f.s.)/°C.

(In se~onds) On all ranges = 0.4 +
[0.9 X Resistance in Meg &].

All ranges except 10 MQ: <15V,
10 M2 range: <18 V.

(without fuse replacement or damage) :
>250 V rms on all ranges except,

>150 V rms on .1 kQ, 1 k@ and 10 k&
ranges.

The 5 full digit display plus over-
range digit consisting of 0.55" high,
in-line, in-plane, seven segment, gas
discharge tubes includes automatic

decimal point positioning for all funec=

tions and ranges, automatic positive
and negative polarity indicator for

7205-2-74



GENERAL (Cont'd)

Display Expansion:

Sample Rate:

Input Configuration:

Maximum Common Mode
Voltage:

Range Selection:

Warmup Time:

Operating Temperature:

Relative Humidity:

Dimensions:

Weight:

Power:

7205-9-73

all dc functions and ranges, display
storage for non-blinking readout,
entire display cycles off and on
automatically to provide off-scale
indication, and positive display
indication of excluded function and
range.

Least significant digit is automati-
cally blanked for all ac measurements
to eliminate digits outside of accur-
acy range. Full 5 digit plus over-
range display may be restored by
removing internal circuit-board jumper
thereby increasing resolution by a
factor of 10 for comparison measure-
ments.

Nominal 2.5 rdg/s. Option 05

(BCD output) provides variable data
transfer rate and remote data trans-
fer capability.

Fully floating and guarded in all
functions.

+*500 V dc or peak ac.

Manual by front panel pushbuttons.

1 hour to full specifications. 20
min with some accuracy degradation.

0 to +50°C.

0. to.80% (0 o 4#35°C); 0. .to. 756% «(+35
to +50°C]) .

3=1/2" H X 8=1/2" W-X 13" D. - Half-—
rack size portable package including
two side carry handles.

<10 1b. (4.5 Kg) net; 15 1lb. (6.8 Kg)
Shipping.

100/115/200/230 V ac; rear panel
switch selectable 100/200 V ac
115/230 V operation, 48-440 Hz,
<107 "W

1-9




GENERAL (Cont'd)
OPTIONS

05 Digital Output*: Parallel 8-4-2-1 BCD outputs of all
- measurement data including function

and decimal point. Single output
lines (true state active) provided
for polarity, print command and
offscale. Outputs are optically i-
solated from input signal. Logic
levels are DTL/TTL compatible, posi-
tive true or negative true selectable.

HIGH LEVEL: +2.4 to +5 V,
0.1 mA source.

LOW LEVEL: 0 to +0.5 V,
1.8 mA sink.

Inputs: Single line (positive or negative
true selectable) for external command
to RECORDER BUSY (inhibit) input.

Data Transfer Rate: Remote TRANSFER-ON-DEMAND, or auto-
matic transfer with rate variable by
rear panel adjustment from nominal
2.5/s to <1/5 s.

* Must be installed by factory or
authorized service center.

ACCESSORIES

Leather Carry Case, P/N 37724
Protective Snap-Off Cover, P/N 37229-4
Input Test Leads, P/N 37232-1

Single Rack Mount Kit, P/N 45410-3
Dual Rack Mount Kit, P/N 37492

Solid-Jaw, Gold Plated Test Leads
For Low-Loww Resistance Measurements

High Voltage Probe, P/N 37316

110 7205-2-74



CHAPTER 2
INSTALLATION

2.1 INTRODUCTION

The Model 7205 Digital Multimeter is shipped in an operational
condition and is essentially ready for use as received. This
chapter outlines the procedures for initial inspection and in-
stallation of the instrument. Instructions for reshipment are
also included should the unit be returned to Systron-Donner Cor-
poration for service or repair.

2.2 RECEIVING INSPECTION

Prior to accepting the meter from the shipper, inspect the condition
of the shipping container for any indication of freight damage.

Any sign of such damage must be noted by both the shipper and re-
ceiver and should be reported to the insurance investigator.

Immediately following removal of the instrument from the shipping
carton, inspect for possible physical damage incurred during ship-
ment. Check surfaces for scratches or dents and note condition of
knobs and connectors. Should any damage be noted, notify your near-
est Systron-Donner representative---DO NOT USE THE METER UNTIL IN-
STRUCTED TO DO SO BY THE REPRESENTATIVE.

2.3 RESHIPMENT

When the instrument is to be repackaged for shipment use the
original packing materials. Your Systron-Donner field office can
provide materials similar to those used for the original factory
packaging, or repackage the instrument following these general
instructions:

GENERAL PACKING INSTRUCTIONS

1) Attach a tag to the unit indicating the model number, serial
number, name and address of the instrument owner, and a
summary of the service or repairs required.

2) Wrap the instrument in heavy paper or plastic prior to plac-
ing it into the shipping container.

3) Select a strong carton or wooden box to house the instrument.
4) Use an adequate layer of shock-absorbing material on all
sides of the instrument and protect the front panel with

additional layers of cardboard. Be certain that there is
no movement of the unit within the container.

7205-9-73 2a]




GENERAL PACKING INSTRUCTIONS (Cont'd)
5) Seal the package with strong tape or metal bands.

6) Mark the shipping container "FRAGILE-DELICATE INSTRUMENT" to
ensure careful handling.

7) Be certain that all correspondence refers to full instrument
nomenclature (model, serial number, sales order and date).

2.4 POWER REQUIREMENTS

Model 7205 Digital Multimeter is equipped with a standard three-
conductor power cord which, when plugged into an appropriate
power receptacle, grounds the chassis to protect operating per-
sonnel from certain electrical hazards. Whenever the power cord
is mated to a two-conductor outlet, a cord adapter-plug (properly
installed) will provide the same protection.

The instrument operates from either 115 or 230 V at 48 to 440 Hz
and consumes approximately 10 watts of power. A LINE switch on
the rear panel adapts the unit for the local power line voltage.
A 100/200 V tap on the primary of the power transformer is also
provided to accommodate certain other power line requirements.

NOTE

The Model 7205 is shipped with a 1/4 ampere fuse Slo-Blo (115 V
operation). If 230 V operation is required, the 1/4 ampere fuse
should be replaced with a 1/8 ampere Slo-Blo fuse to adequately
protect the meter.

2.5 ACCEPTANCE TEST PROCEDURE

The following procedure is performed to verify that no damage has
occurred during transit and that the instrument is operative.

NOTE

Prior to performing the Acceptance Test
Procedure it 1s recommended that the

user become familiar with the instrument
controls described in Section 3, OPERATION.

1) Check position of the LINE (115/230 V or 100/200 V) switch
and connect ac power cord to an appropriate power source.

2) Turn POWER switch to the ON position; the display will
illuminate. Allow one hour warmup.

3) Select controls indicated in Table 2.1 and observe the
display readings.

a9 7205-9-73



TABLE 2.1 ACCEPTANCE TEST PROCEDURE

FUNCTION RANGE INPUT DISPLAY
v 1000 'HI,LO,GUARD SHORTED < +0000.02
— YV & AC 1000 " " " < 0000.2
mA 1000 " " " < +0000.20
. mA & AC 1000 # . - < 0001.5
— KQ 1000 N " " < 0000.03
KQ 1000 HI,LO OPEN OFFSCALE READING
WITH FLASHING
= DISPLAY.

4) After completion of the Acceptance Test Procedure, refer

tion

7205-2-74

to Section 3, OPERATION for additional operating informa-
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CHAPTER 3
OPERATION

3.1 INTRODUCTION

This chapter describes the operation of the Model 7205 Digital
Multimeter. Front panel and rear panel functions are described in
Tables 3.1 and 3.2. Operating procedures are given in Table 3.3.
Also included is information concerning factors which affect
measurement accuracy.

3.2 CONTROLS, CONNECTORS AND INDICATORS

3.2.1 Front Panel

Front Panel control functions for Model 7205 are described in this
section (see Table 3.1).

TABLE 3.1 FRONT PANEL FUNCTIONS

NAME v FUNCTION
DC ZERO Fine (screwdriver) adjustment for zeroing
(screwdriver the .1 V range when high-resolution accur-
adjustment) acy is desired.
POWER OFF-ON Applies power to the instrument when turned
(switch) in the clockwise direction ¢6 the ON position.
FUNCTION Pushbutton switches, AC (red), V, mA, and
(pushbutton KQ, initiate the following measurements:
switches)
FUNCTION " PUSHBUTTON
dc voltage depress V (press off AC)
dc current depress mA (press off AC)
ac voltage depress V & AC
ac current = depress mA & AC
resistance depress KO (press off AC)
DISPLAY
Excluded Excluded switch combination shown by
Range/Function flashing indicator at left of display.
(Indicator)
Off-Scale Display turns off and on when an off-
(Indicator) scale condition exists.
Polarity Positive and negative polarity dc measure-
(Indicator) ments are indicated with a (+ or -) sign.
7205-9-73 3-1




3.2.1. Front Panel (Cont'd)
NAME FUNCTION
Readout Full five-digit display, with overrange (1),
(tubes) provides full scale readout and 30% over-
range capability. Decimal point indication
is determined by the range selected.
RANGE Pushbutton switches select the following
ranges:
.AC&DC  iAC&DC K@
RANGE VOLTS CURRENT RESISTANCE
ol X X X
35 X X X
10 X X X
100 X X X
1000 X X X
10 MQ No No X

¢ LEAD COMP For highly accurate resistance measurements,
(screwdriver this adjustment potentiometer permits comp-
adjustment) ensation for lead resistance on the .1 KQ

range, this adjustment also compensates the
1 KQ and 10 KR ranges. Leads are shorted
for adjustment.

Bl 40 Input terminals for all measurement functions.
(post connectors)

GUARD Internal guard circuit may be left open (un-
(post connector) connected) , or can be bussed to the LO ter-

minal. It may also be connected to an exter-
nal guard potential. The guard circuit, when
utilized, provides increased ‘ac and dc common
mode rejection of spurious or undesired sig-
nal currents. For all ac measurements, the

: . guard should be conmected to LO.

‘AC NULL- This allows nulling the .1 V AC range for
(screwdriver more accurate low voltage measurements. A
adjustment) shorting bar or shielded leads should be

used to short the input. Long unshielded
leads will introduce noise pickup.
3.2.2 Rear Panel

Rear Panel control functions for Model 7205 are described in this
section (see Figure 3.2):

TABLE 3.2

REAR PANEL FUNCTIONS
NAME FUNCTION
FUSE Contains 1/4 A 3AG Slo-Blo fuse for 115 V
(holder) operation or a 1/8 A Slo-Blo fuse for 230 V

operation.

3-2
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3.2.2 Rear Panel (Cont'd)
NAME FUNCTION
BCD Option 05, Digital Outputs - provides
(connector) isolated 8-4-2-1 BCD levels and DTL/TTL

compatible recorder control logic levels.

PRINT RATE

When the option 05 is installed and auto-

(three-conductor
power receptacle)

(screwdriver matic transfer rate is selected, the rate
adjustment) may be varied with this potentiometer from
a nominal 2.5/s to <1 sample/5 s.
AC POWER .Power receptacle mates with standard

three-conductor power cord (supplied).

LINE
(switch)

Slide switch selects 115/230 (+10%) V ac,
48 to 440 Hz operation. Power transformer
tap (modification) converts unit to 100/
200 (*10%) V ac operation.

3.3 OPERATING PROCEDURES

The general method for operating Model 7205 is indicated in Table 3.3.
All inputs are applied between HI and LO terminals with the GUARD cir-
cuit connected to the LO terminal whenever possible, especially when
in the AC Volts and AC Current functions.

TABLE 3.3 OPERATING PROCEDURES

FUNCTION OPERATION DISPLAY

DC VOLTS Select V and desired Read display directly
RANGE .1, 1, 10, 100, in dc volts.
or 1000.

DC CURRENT Select mA and desired Read display directly
RANGE .1, 1, 10, 100, in dc milliamperes.
or 1000.

AC VOLTS Select V and AC with Read display directly
desired RANGE .1, 1, in ac volts.

10,:100, or-1000.

AC CURRENT Select mA and AC with Read display directly
desired RANGE .1, 1, in ac milliamperes.
10, 100, or 1000.

RESISTANCE Select KO and desired ‘Read display directly
RANGE- .1,:1; 10,100, 1000, in-Kilohms on the 1,
or: 10=MO < 15, 10, 10051000  ran-

ges, and in megohms on
the 10 MQ range.
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3.3.1 Overrange Indication

If the display flashes off and on select a higher range until the
flashing stops.

3.3.2 Guard Terminal

The instrument contains two isolated inner chassis (top and

bottom guard covers) connected to the GUARD terminal on the front
panel. With the GUARD/LO terminals bussed together, measurement
errors due to ac or dc normal mode currents are reduced signifi-
cantly. Although the GUARD terminal is usually bussed to the LO
terminal, in certain applications it may be advantageous to connect
it to a separate Guard Voltage.

3.3.3 Overload Protection

Overload protection is provided on all ranges to the extent in-
dicated below:

1) DC VOLTS - #1000 V (maximum allowable input) on all ranges.

2) AC VOLTS - 700 V rms on 10 VvV, 100 VvV, 1000 V ranges. 150 V
rms on .1 V, 1 V ranges with 250 V rms for <5 s.

3) DC CURRENT - All ranges protected by a Zener and fuse
combination; #1000 mA range (2A fuse. *100 mA
range (.25A fuse). All ranges below 100 mA
protected to >100 mA without blowing fuse.

4) AC CURRENT - All ranges protected by a Zener and fuse
combination; #1000 mA range (2A fuse), 100 mA
range (.25A fuse). All ranges below 100 mA
protected to >100 mA without blowing fuse.

5) RESISTANCE - >250 V rms on all ranges except 100 & and 1 KQ
>150 V rms on 100 © and 1 K ranges.

3.3.4 DC Zero Adjustment

Located on the Model 7205 front panel is the DC ZERO adjustment.
This control permits the user to accurately zero the instrument
when low-level, high-resolution measurements are to be made on

the .1 V range.

Before adjusting this control, allow the instrument to stabl;;ze
for at least 1 hour after turn-on. Connect a zero-ohm shorting
buss across the HI and LO terminals and adjust the DC ZERO control
until a reading of .000000 V *3 counts is_obtained.

3-4
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23.3.5 AC NULL Adjustment

Located on the front panel is the AC NULL adjustment. This control
permits the user to accurately null the instrument when low-level,
high resolution measurements are to be made on the .1 V AC range.

Before adjusting this control, allow the instrument to stabilize
for at least 1 hour after turn-on. Connect a zero-ohm shorting
bus across the HI and LO terminals and adjust the AC NULL control
for a low null reading.

3.3.6 § LEAD COMP Adjustment

This control is on the front panel and allows compensation for
lead resistance measurements when in the .1 KQ range. Allow at
least 1 hour after turn-on for unit to stabilize then short the
test leads together and adjust for .000000 K& +3 counts. The
.1 V DC range should be checked for proper zero before making
this adjustment.

3.3.7 Expanded AC Display

To add the blanked, least significant digit when in AC, remove
jumper on the readout board adjacent to A2U8. Full 5-1/2 digit
display is only recommended for experienced personnel capable of
full interpretation of the AC accuracy specifications. If a
modified calibration procedure is adopted for reduced bandwidth,
a significant improvement in reading accuracy over that specified
may be achieved.

3.3.8 BCD Option 05, Output

The 05 option board provides optically isolated output information.
All outputs are capable of driving most standard logic forms, includ-
ing TTL, DTL, and low power RTL. Complete flexibility allowing a
choice of positive-ture, or negative-true output levels, has been
provided. The 32 lines of output data contain the following in-
formation:

1) Six decades of 1248 BCD information representing the measured
value. :

2) Three lines of 124 BCD information representing the selected
RANGE .

3) Three lines of 124 BCD information representing the selected
FUNCTION.

4) One line to indicate an OFF-SCALE, i.e., over 30% of range
measurement.
Logic 0 = ON-SCALE logic 1 = OFF-=SCALE

5) One line to indicate the sign or polarity of the measurement.
This line is normally in the Logic 1 state except for - DC V
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3.3.8 BCD Option 05, OQutput (Cont'd)

or -DC mA measurements. Logic 0 = - polarity and Logic 1 =
+ polarity, or no polarity in AC or k.

All 32 lines of data are normally positive-true, but may be inverted to
negative-true simply by applying a low input to the Data Polarity
Select line, pin 21 of P3 (connect pin 21 to BCD Ground, pin Z at the
output connector, J3).

Control Signal Outputs

Two output lines are available to indicate when valid data is present at
the 32 data output lines. The choice of the output line to use will de-
pend on the external system requirements. The two outputs are as follows:

l) PRINT COMMAND PULSE: (Pin E) An output occurs at the end of a
data transfer into the parallel buffer storage, consisting of
Quad D flip-flops Ul7 through U24. The output pulse is from a
buffered one-shot circuit and is approximately 25 milliseconds
in duration. If the external data logging device has an edge sen-
sitive or AC coupled input, the leading edge may be used for an
undelayed command, or the trailing edge for a delayed command.
The output level is normally low and goes high for approximately

10 milliseconds. This output may be inverted by pulling the
PRINT COMMAND POLARITY select line (Pin J of P3) low. Connect
pin J of J3 to BCD GROUND, pin Z of J3.

2) VALID DATA LEVEL: This output is a DC level which is normally
high except during the interval new data is being transferred
into the buffer-storage flip-flops. This output may also be in-
verted by applying a low input to the VALID DATA POLARITY select
line, (Pin H of P3). Connect pin H of J3 to BCD GROUND, pin 2 of
J3. '

Control Signal Inputs

Two input lines allow selection of data transfer at a rate determined by
the rear panel PRINT RATE control,or a single data transfer for each
command from a remote source. Inhibiting a data transfer when operat-
ing under internal PRINT RATE control is also possible. The PRINTER
INHIBIT input should be used when the external data processing item ex-
ceeds the time allowed at a particular PRINT RATE control setting. The
PRINTER INHIBIT input is not required, if the PRINT RATE control is ad-
justed to produce a data transfer rate which is less than the maximum
speed capability of the external printer, or data processor. The func-
tions of the two input control lines are as follows: ;

Mode Select or Printer Inhibit: (P3 pin D)

a) A low input will inhibit new data transfers into the output buf-
ber storage. Removing the inhibit input will allow a transfer
at the end of the next valid measurement. The input logic level
may be inverted by applying a low input to pin C of P3. Conenct
pin C of J3 to BCD GROUND, pin Z of J3, if a high level inhibit
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3.3.8 BCD Option 05, Output (Cont'd)

is required.

b) An inhibit input to pin D also selects the external TRANSFER ON
COMMAND mode of operation which follows.

Transfer Command Input: (P3 pin B)

a) If input is applied to pin D of J3, a momentary low level applied
to the TRANSFER COMMAND INPUT pin B of J3 will result in a single
data transfer to the output buffer storage at the completion of
the next valid measurement cycle. This line should be held low
at least 10 s, and not more than 200 milliseconds if the exter-
nal command source is a relay contact. Contact bounce may cause
a false command. If the signal is free from bounce or false
edges, the 200 millisecond maximum does not apply. The polarity
of the input transition to create a TRANSFER COMMAND may be in-
verted by applying a low input to the TRANSFER POLARITY input of
of pin A of P3. Connect pin A of J3 to BCD GROUND, pin Z of J3,
if a positive going TRANSFER COMMAND is required.

Output Flexibility

Wire jumpers W1l through W7 provide the ability to use one or both of
the PRINT COMMAND and VALID DATA LEVEL output buffers to provide in-
dependent logic polarity selection of the OFF-SCALE or SIGN output
signals, or both. Most printers use either a negative or positive AC
coupled level transition to initiate the printing cycle. It is there-
fore possible to wire the PRINT COMMAND one shot circuit output direct-
ly to pin E of P3 by removing jumpers W2 and W6. Either the negative
going edge, or the delayed positive going edge will initiate a print
cycle. 1In most cases, the small delay encountered when the printer
uses the positive edge doesn't really matter. By removing the appro-
priate jumpers and installing wires it is possible to re-route the
OFF-SCALE and SIGN output signals through the buffers and to a choice
of output connector pins. If this is done, the polarity of each sig-
nal becomes independently programmable by the select lines available
at pins J and H of J3.

One spare optical coupler circuit is available on the option board
allowing another digital signal to be transmitted from the Model 7205
digital board, if a specialized application should require it. The
extreme flexibility of the Model 7205 DIGITAL OUTPUT option board pro-
vides an easy interface with almost any data logging or measurement
and control system which employs logic levels most commonly used since
the introduction of integrated circuits. The Model 7205 DIGITAL OUT-
PUT option 05 is normally supplied with jumpers W1l through W7 in-
stalled. Please contact the factory if non-standard outputs are re-
guired. Field modifications of outputs by customers with adequate
technical understanding can be easily made.
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TABLE 3.4

BCD OUTPUT PIN FUNCTIONS

PIN FUNCTION
i 1 0 = NO FUNCTION SELECTED
2 2 Function L= (dc) 4 = k@
=] 4 2 = AC mA 5 =k 10 M
3 =AC V 6 = mA (dc)
4 Sign Output
5 1 0 = NO RANGE SELECTED
6 2 Range 1 = .1 RANGE 3 = 10 RANGE
7 4 2 = 1 RANGE 4 = 100 RANGE
5 = 1000 RANGE
8 Off-Scale Output
9 e
10 2 ek
i1 4 —— 2nd Digit
12 e
13 s
14 2 e
is 4 ——4th Digit
16 8
pa—
17 i
18 2 Sl
19 4 Over-Range Digit
20 g
21 Data Polarity Select
2.2 +5 V Ref.
A Transfer Polarity
B Transfer Command
(& Mode Selector Inhibit Polarity
D Mode Select or Printer Inhibit
E Print Command Pulse
F Valid Data Level
H Valid Data Polarity
J Print Command Polarity
K i
; 2 — Least significant Digit
N Sani
P 1]
R 2 e
S 4 —3rd Digit
1 B

3-8

7205-2-74



TABLE 3.4 BCD OUTPUT PIN FUNCTIONS (Cont'd)
PIN FUNCTION
U 1
v 2 i
W 4 5&h -Digit
X 8
o Spare
Z BCD Ground
TABLE 3.5 DELAY TIMES AFTER INPUT SWITCHED IN
TRANSFER COMMAND PRINT COMMAND
V, mA +5--S to .4 s after Transfer Command
All Ranges
AC V, AC mA 2.5 s to. .4 after Transfer Command
All Ranges
kQ .5 s to .4 after Transfer Command
2 107,400
kQ 1.5 8 tor 4 after Transfer Command
1000
kQ <5ito 10 's to .4 after Transfer Command
10 MQ (538 + )k s
per MQ)
7205-2-74 3-9
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CHAPTER 4
MAINTENANCE

4.1 INTRODUCTION

It is recommended that the Model 7205 DMM be calibrated every 90 days
to maintain its specified accuracy. This section will define a pro-

.cedure to calibrate a functioning Model 7205 to within its listed

specifications. The entire calibration procedure should be per formed
even though only one of the functions may be out of specification.
The only exception is if the unit meets specifications on all functions
except on high frequency AC. These adjustments may be made with the
covers on and through access holes in the bottom of the unit.

All adjustments should be made at standard conditions of +23 #1°C with
a maximum of 70% relative humidity if complete conformance to all pub-
lished specifications is required. Calibration in uncontrolled envir-
onments will result in some accuracy degradation partially contributed
by the calibration standards used.

4.2 CALIBRATION EQUIPMENT

Table 4.1, Recommended Calibration Equipment, lists standards with
sufficient accuracy to perform both the operational check and the
calibration of the Model 7205 DMM. A test fixture is needed for DC
calibration, if maximum accuracy is to be achieved. A Kelvin-Varley
voltage divider may be used with the DC voltage standard for this
purpose.

TABLE 4.1 RECOMMENDED CALIBRATION EQUIPMENT

DC VOLTAGE STANDARD Fluke Model 332D
KELVIN-VARLEY VOLTAGE DIVIDER Fluke Model 720A
DC CURRENT STANDARD Fluke Model 382A
AC VOLTAGE STANDARD Hewlett-Packard

Model 745A AC Calibrator
Model 746A High Voltage Amplifier

RESISTANCE STANDARD Electro-Scientific Industries
Model 1063B Volt-Ohm Box

4.3 CALIBRATION

CAUTION: Avoid aceidental adjustment of
temperature compensation pots.
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4-2

Calibration should be performed with all shields in place.

Remove the rear corner die cast trim pieces to allow bottom
cover removal. Leave the bottom cover in place. 1Install a
gold plated brass or copper shorting plug and select the .1 VDC
range. Apply power and allow a minimum of two hours after turn
on for the internal temperature to stabilize. The instrument
should be in a horizontal position with top cover up to ensure
normal internal temperature rises. The final calibration area
should be temperature controlled at standard conditions of

+23 $1°C if complete performance to published specifications is
to be expected.

Zero the .1 VDC range to +3 counts. Select the .1 VAC range
and adjust the front panel AC NULL adjustment. The null should
be 3:to 6 counts. “1If not, readjustment of the DIODE BIAS pot
R84 is required. Remove the bottom cover and adjust R84, for a
4 count null. Replace the bottom cover and allow an additional
30 minutes stabilization time before proceeding with the cali-
bration procedure.

Select the .1 VDC range. Connect a Fluke 332D or equivalent
voltage standard by a shielded cable to INPUT HI and LO. All
cables and connectors used should be gold plated copper or brass
for low thermal connections. The standard should also be equip-
ped with an accessory box containing switching provisions for
polarity reversal, shorting INPUT HI and LO, and a stable pre-
cision wirewound 1000 to 1 voltage divider which may be switched
in or out.

The jacks, binding posts, and switches used on the switching and
divider box should be low thermal gold plated brass or copper.

Short INPUT HI and LO by placing the accessory box switch to the
shorting position. Allow any thermals from switching to stabi-
lize and readjust the .l VDC range zero if necessarvy. -

Select the 10 VDC range. The reading should be *00.0000. If
not, turn the instrument on its top cover on a padded scratch
proof surface. Slip the bottom cover back far enough for access
to the INT ZERO ADJ pot R79. Carefully adjust R79 until the
readout is all zeros and the polarity switches back and forth
between + and -. Slide the bottom cover back into the closed

position.

Apply -.90 millivolts DC from the 1000 to 1 divider output on
the voltage standard. Increase the input voltage in step incre-
ments of -.0l1 millivolts until the point where the readout
switches back and forth between -9 and -10 digits. The optimum
input for this to occur is at -.97 millivolts input. Remembe;
the input required, and switch the input voltage to +.90 milli-
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10,

11.

12,

13.

volts. Increase the input voltage in .01 millivolt increments
until the readout switches back and forth between 9 and 10
digits. Note this input voltage.

It should ideally be +.97 millivolts. If necessary readjust the
INT ZERO pot R79 until the decision point between 9 and 10
digits is within #.02 millivolts for either polarity of input.
If the decision point for switching between 9 and 10 digits is
not at +.97 millivolts *.02 millivolts, set the input voltage

to £.97 millivolts and adjust the STEP ADJ pot R11ll until the
readout switches back and forth between 9 and 10 digits. The
ZERO DET balance pot (R146) may be used as a fine vernier adjust
after the INT ZERO has been set as close as possible to achieve
the last fraction of a digit balance.

Set the input voltage to zero by setting all range switches on
the standard to zero. Apply a positive input in increments of
.01 millivolt until the least significant digit switches back
and forth between 0 and 1. This should ideally occur at

+.06 £.03 millivolts input. Reverse polarity and apply a nega-
tive input in increments of .0l millivolt. Determine the input
required for the least significant digit to switch between 0 and
1. Again, the ideal switching point between 0 and 1 is at

-.06 £.03 millivolts input. If the low end linearity is such
that the instrument does not read #00.0000 with the input short-
ed, it can be improved by adjusting the ZERO DET BALANCE pot
R146. The normal setting of R146 is approximately at the center
of its mechanical rotation. If low end linearity improvement is
needed, adjust R1l46 close to one extreme or the other, and
repeat the zero balancing and stop adjustment procedure. Find-
ing the best setting for R146 is a trial and error procedure
which is rather time consuming. It should only be adjusted if
absolutely necessary.

Recheck the .1 VDC range zero with inputs shorted and readjust
the front panel DC ZERO if the zero offset is more than +3
counts.

Select the 1 VDC range and apply -1.00000 VDC from the voltage
standard. Adjust the + REF ADJ pot R95 for a readout of
=1.00000 VDC %1 count.

Reverse the input voltage polarity and apply +1.00000 VDC.
Adjust the - REF ADJ pot R103 for a readout of +1.00000 VDC
+1 count.

Apply +.10000 VvDC and read +.10000 VDC +2 counts. Apply
+.01000 VDC and read +.01000 VDC +2 counts. (Linearity check.)

Apply -.10000 VDC and read -.10000 VDC *2 counts. Apply
--.01000 VDC and read -.01000 VDC +2 counts. (Linearity check.)
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14.

Select the 10 VDC range and apply -10.0000 VDC from the stan-
dard. Adjust the 10 VDC ADJ pot R57 for a readout of -10.0000
VDC t1 count. Apply +10.0000 VDC and read +10.0000 VDC .2
counts. If not, readjust R57 to split the error between the neg-
ative and positive inputs. The final reading for either polar-
ity should be 10.0000 VDC *2 counts. Apply *13.1000 VDC and

read #13.1000 VDC *2 counts. The readout will flash since 30%
over-range has been exceeded, but the readings will be valid.

RESISTANCE

15.

l6.

175

1682

19.

20.

21‘

22.

4-4

Disconnect the voltage standard and connect a precision resist-
ance standard by means of a well shielded cable to INPUT HI and
LO. Set the standard at zero resistance. Select the .1 VDC
range and observe that the thermal voltages are stabilized.
Retouch the front panel DC ZERO if necessary. (Note: The cable
insulation resistance should exceed 10" ohms.)

Select the .1 KQ range and adjust the front panel Q@ LEAD COMP
adjustment pot R104 to null out the test cable resistance.

Select the 100 KQ range, set the standard to 100.000 KR, and
adjust the 100 KQ ADJ pot R90 for a readout of 100.000 K@ #1

count.

Select the 1 KR range, set the standard to 1.00000 K@, and ad-
just the 1 kV DC ADJ pot R50 for a readout of 1.00000 K& *1
count.

Repeat steps 17 and 18.

Select the 1000 KR range, set the standard to 1000.00 K, and
adjust the 100 VDC ADJ pot R34 for a readout of 1000.00 K *1

count.

Disconnect the resistance standard. Re-connect the DC voltage
standard. Select the 100 VDC range and apply -100.000 VDC.
Read -100.000 VDC *2 counts. If not, readjust the 100 VDC ADJ
pot R34 to obtain a readout of -100.000 VDC +]1] count. Reverse
the voltage input polarity and apply +100.000 VDC. Read
+100.000 VDC *2 counts. If not, split the error between the
positive and negative inputs. The final reading for either
polarity should be +100.000 VDC +2 counts.

Select the 1000 VDC range. Apply -1000.00 VDC and read
-1000.00 VDC +5 counts. If not readjust the 1 KVDC ADJ pot R39
for a readout of -1000.00 VDC *1 count. Reverse the voltage
input polarity and read +1000.00 VDC +5 counts. If not, split
the error between the positive and negative inputs. The final
reading for either polarity should be #1000.00 VDC =5 counts.
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23,

24.

25.

26.

27'

28.

29

AC V

30.

Disconnect the voltage standard and reconnect the resistance
standard. Select the .1 KQ range and readjust the front panel
Q LEAD COMP. pot R104 if necessary to obtain less than 5 digits
readout with the standard set at all zeros. Set the standard
to .100000 K , and adjust the 100 @ ADJ R87 for a readout of
.100000 KR *5 digits.

Recheck the rest of the resistance ranges for final calibration.
Do not readjust without following the procedure.

Range Reading

1 KQ 1.00000 KQ *12 digits
10 KQ 10.0000 KQ *12 digits
100 KQ 100.000 KR *12 digits
1000 KQ 1000.00 K *18 digits
10 MQ 10.0000 MQ +36 digits

Disconnect the resistance standard, select the 1000 mA DC range,
and apply -1000.00 mA DC between INPUT HI and LO. Read -1000.00
mA DC *150 counts. Reverse the input current polarity and read
+1000.00 mA DC *150 counts. Reduce the input current to zero.

Select the 100 mA DC range, and apply =100.000 mA DC. Read
-100.000 mA DC *150 counts. Reverse the input current polarity
and read +100.000 mA DC *#150 counts. Reduce the input current
to zero.

Select the 10 mA DC range and apply -10.0000 mA DC. Read
-10.0000 mA DC +120 counts. Reverse the input current polarity
and read +10.0000 mA DC *120 counts. Reduce the input current
to zero.

Select the 1 mA DC range and apply -1.00000 mA DC. Read
-1.00000 mA DC *120 counts. Reverse the input current polarity
and read +1.00000 mA DC #120 counts. Reduce input current to
zero. :

Select the .1 mA DC range and apply -.100000 mA DC. Read
-.100000 mA DC *120 counts. Reverse the input current polarity
and read +.100000 mA DC 120 counts. Reduce input current to
zero. Disconnect the DC current standard.

Select the .1 VAC range and check that the null with inputs
shorted is still 3 to 6 counts. If not, readjust the front
panel AC NULL pot.

7205-9-73 g5




35

32,

3 5

34.

395

36.

373

38.

4-6

Select the 1 VAC range and apply 1.0000 VAC RMS at 200 Hz. In-
put LO and GUARD must be connected by a shorting link for all AC
measurements. Slide the bottom cover back enough to give access
to the 1 VAC ADJ pot R6 and adjust for a readout of 1.0003 VAC
+]1 count. Slide the bottom cover forward into place. Apply
1.0000 VAC RMS at 100 kHz. Adjust the 1 VAC range frequency
compensation trimmer capacitor C8 for a readout of 1.0003 VAC

1l count. Apply .10000 VAC at 100 kHz and read 0.1000 VAC *4
counts. Select the .1 VAC range and read .10000 VAC 40 counts.
Apply .01000 VAC at 100 kHz and read .01000 VAC +25 counts.

Select the 10 VAC range. Apply 10.000 VAC RMS at 200 Hz. Read
10.000 VvAC #20 counts. Apply 10.000 VAC RMS at 100 kHz. Adjust
10 VAC compensation capacitor C6 for a readout of 10.000 VAC +2
counts. Apply 10.000 VAC RMS at 20 kHz, read 10.000 VAC 20
counts.

Select the 100 VAC range. Apply 100.00 VAC RMS at 200 Hz. Read
100.00 VAC #20 counts. Apply 100.00 VAC RMS at 35 kHz. Adjust
compensation capacitor C4 for a reading of 100.00 VAC #2 counts.
Apply 100.00 VAC RMS at 60 kHz. Read 100.00 VAC 65 counts.
Apply 100.00 VAC RMS at 20 kHz. Read 100.00 VAC #20 counts.

Select the 1000 VAC range. Apply 500.0 VAC RMS at 200 Hz. Read
500.0 VAC *10 counts. Apply 500.0 VAC RMS at 10 kHz. Adjust
the 1000 VAC range frequency compensating capacitor C2 for a
reading of 500.0 VAC +2 counts. Apply 500.0 VAC RMS at 7 kHz.
Read 500.0 VAC +17 counts. Apply 500.0 VAC RMS at 15 kHz. Read
500.0 VAC +50 counts.

Switch the High Voltage Standard to standby and disconnect the
input.

Select the .1 AC mA range. Apply .10000 VAC at 200 Hz. Read
approximately .10000 AC mA. This test does not check calibra-
tion accuracy, but only insures that no shunt protection fuses
are blown and that the instrument will function in the AC mA
mode. The previous DC current calibration check has verified
the shunt resistor accuracies.

Disconnect the AC standard, short INPUT HI to LO. Select the

.1 VvDC range and check the zero reading. Readjust the front
panel DC ZERO pot if the readout is more than #5 digits. Select
the 10 VDC range and check that the zero is within *1 digit.
Select the 1000 VDC range. Disconnect the INPUT HI and LO

shorting jumper.

Calibration complete.
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TABLE 4.2 MODEL 7205 AT +23°C #5°C CALIBRATION TEST
FOR INSTRUMENTS CALIBRATED AT STANDARD +23°C +1°C
Spec.
Range and Spec. 90 Day 90 Day
Function Spec . 23°C +5°( Input + Dev.
VDC
<1 VDC
igg;tlggiived +.014% Rdg. +.100000 vDC +30
- -
Kelvin-Varley +2016% P 8. = LU0E VD o
ratio divider +.000000 VvDC 16
or equiv.
1 VDC
Input derived +.01% Rdg. +1.00000 VvDC +
S g £0.10000 VDC -
Kelvin-Varley 20035 B.5. — -
ratio divider $0.00000 vDC 3
or equiv.
10 vDC +13.0000 VvDC *16
+.01% Rdg. +10.0000 VDC +13
+.003% F.Ss. +01.0000 VvDC 4
+00.0000 vDC 3
100 vDC £100.000 vDC =13
Al By, £010.000 VDC +4
e e £000.000 VDC +3
1000 vDC *.01% Rdg. +¥1000.00 vDC i
+.003% F.S. +0100.00 vDC *
Add .05 ppm/volt +0000.00 VvDC i
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TABLE 4.2 MODEL 7205 AT +23°C +5°C CALIBRATION TEST FOR
INSTRUMENTS CALIBRATED AT STANDARD +23°C #1°C (Cont'd)

4-8

: Data
Range and Data Sheet 90 Day Sheet
Function Spee. 23°C 58 Input + Dev.

mADC

.1 mADC +.12% Rdg. +.100000 mAdc +140

*,02% F.S. +.010000 mAdc +32

+.,000000 mAadc 20

1 mADC +*.12% Rdg. +1.00000 mAdc 140
+.02% FiS. +0.10000 mAdc 32

+0.00000 mAdc +20

10 mADC +.12% Rdg. +10.0000 mAdc +140

+.02% F.S. +01.0000 mAdc +32
+00.0000 mAdc +20

100 mADC +.15% Rdg. +100.000 mAdc +170

+,02% F.S. +010.000 mAdc 35
+000.000 mAdc +20

1000 mADC +.15% Rdg. +1000.00 mAdc 170

+.02% F.S. +0100.00 mAdc +35
) +0000.00 mAdc : 20
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TABLE 4.2

MODEL 7205 AT +#23°C #5°C CALIBRATION TEST FOR
INSTRUMENTS CALIBRATED AT STANDARD +23°C #1°C (Cont'd)

Data
Range and | Data Sheet 90 Day Sheet
Function Spec P8 5 Freq. Input t Dev.
VAC
.1 VAC *.4% Rdg. 20 Hz .10000 VAC 55
.01000 VAC +19
=38 Fols .00100 VAC | 15
*.1% Rdg. 50 Hz .10000 VAC | +25
.01000 vAC t16
iAoR E.D .00100 VAC | £15
1 kHz .10000 VAC | %25
.01000 vac 16
.00100 VAC 15
40 kHz .10000 VAC +25
.01000 VAC tl6
.00100 vac +15
*.1% Rdg. 60 kHz .10000 VAC +35
.01000 VAC 26
i.25 ® ®
s .00100 VAC | 25
t.2% Rdg. 100 kHz .10000 vAC 45
.01000 vAC 36
+.85% F.g.
L .00100 vac +35
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TABLE 4.2 MODEL 7205 AT +23°C +5°C CALIBRATION TEST FOR
INSTRUMENTS CALIBRATED AT STANDARD +23°C #1°C (Cont'd)
. Data
Range and|Data Sheet 90 Day Sheet
Function Spec. 23°C 25°C Freq. Input + Dev.
VAC (Cont'd)
1 VAC +.,4% Rdg. 20 Hz 1.0000 VAC 42
0.1000 VAC 356
T e 0.0100 VAC |t 2
+.1% Rdg. 50 Hz 1.0000 VAC 12
0.1000 VAC 3
2,048 P 0.0100 VAC | * 2
1 kHz 1.0000 VAC 12
0.1000 VAC 3
0.0100 VAC 2
40 kHz 1.0000 VAC +12
0.1000 VAC 3
0.0100 VAC + 2
+.1% Rdg. 60 kHz 1.0000 VAC | %13
: 0.1000 VAC + 4
04 Bene 0.0100 VAC |* 3
+.1% Rdg. 100 kHz | 1.3000 VAC | £17
1.0000 VAC +14
B 0.1000 VAC |* 5
0.0100 VAC + 4
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TABLE 4.2 MODEL 7205 AT +23°C #5°C CALIBRATION TEST FOR

INSTRUMENTS CALIBRATED AT STANDARD +23°C 21°C (Cont'd)

Data
Range and|Data Sheet 90 Day Sheet
Function Spec. 23°C £5°C Freq. Input t Dev,
VAC (Cont'd)
10 VAC +.5% Rdg. 20 Hz 10.000 vAC 52
01.000 VAC 7
SRt U 00.100 VAC | * 2
+.,2% Rdg. 50 Hz 10.000 VAC | %22
01.000 VAC + 4
s 1S 00.100 VAC | + 2
1 kHz 10.000 VAC +22
01.000 VAC + 4
00.100 VAC *
40 kHz 10.000 VAC 22
- 01.000 VAC + 4
00.100 VAC + 09
*.2% Rdg. 60 kHz 10.000 VAC 23
01.000 VAC Sl
i
o TE 00.100 VAC | + 3
1.2% Rdg. 100 kHz 13.000 VAC +30
10.000 vacC +24
i
o B 01.000 VAC | + 6
00.100 vAC ]
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TABLE 4.2

MODEL 7205 AT +23°C +5°C CALIBRATION TEST FOR
INSTRUMENTS CALIBRATED AT STANDARD +23°C *1°C (Cont'd)

Data
Range and | Data Sheet 90 Day Sheet
Function Spec ~23°C +5°C Freq. Input + Dev.
VAC (Cont'd)
100 VAC +.5% Rdg. 20 Hz 10800 VAC L caf
bt 010.00 VAC %
001.00 VAC *
+.2% Rdg. 50 Hz 100.00 VAC 22
+.02% F.S. 010.00 VAC +4
001.00 VAC +
20 kHz 100.00 VAC +212
010.00 VAC =
001.00 VAC .
40 kHz 130.00 VAC +29
100.00 VAC 22
010.00 VAC ck
001.00 VAC +2
20 man. o 100.00 VAC | %73
+.03% F.S. 010.00 VAC +10
001.00 VAC =3
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TABLE 4.2

MODEL 7205 AT +23°C 5°C CALIBRATION TEST FOR
INSTRUMENTS CALIBRATED AT STANDARD +23°C #1°C (Cont'd)

Data
Range and |Data Sheet 90 Day Sheet
Function Spec., 23°C 25°C Freq. Input + Dev.
VAC (Cont'd)
1000 VAC 4 58 Bl 20 Hz 0500.0 VAC +28
Al Yoits 0100.0 VAC | =
max input) +.02% F.S. . -
Add .2 ppm/ 0010.0 VAC +2
(volt kHz)
+.2% Rdg. 50 Hz 0500.0 VvAC 13
+.02% F.S. 0100.0 VAC &
Add .2 ppm/ 0010.0 VAC +
(volt kHz)
2 kHz 0500.0 VAC 14
0100.0 VAC +
0010.0 VAC +2
7 kHz 0500.0 VAC 19
0100.0 VAC 5
0010.0 VAC +2
10 kHz 0500.0 VAC +22
0100.0 VAC +5
0010.0 VAC 2
*.7% Rdg. 15 kHz 0500.0 VAC =
Lere 0100.0 VAC | *1
Add .2 ppm/ 0010.0 VAC +3
(volt kHz)
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TABLE 4.2

MODEL 7205 AT +23°C #5°C CALIBRATION TEST FOR

INSTRUMENTS CALIBRATED AT STANDARD +23°C +1°C (Cont'd)

Data
Range and Data Sheet 90 Day Sheet
Function Spec. 23°C 35°C Input + Dev.
kQ
1 k@ +0.02% Rdg. .100000 k@ +40
+0.02% F.S.
(E2 3 +19C)
1 ke £0.015% Rdg. 1.00000 kQ +18
+0.003% F.S.
10 kQ +0.015% Rdg. 10.0000 k@ +18
+0.003% F.S.
100 kQ $0.015% Rdg. 100.000 k@ +18
t0.003% F.S.
1000 k@ +0.02% Rdg. 1000.00 kQ +23
+0.003% F.S.
10 MQ $0.05% Rdg. 10.0000 MQ 53
+0.003% F.S.
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5.1

CHAPTER 5
PARTS LISTS

INTRODUCTION

This chapter contains a parts list for each assembly drawing in chap-
ter 6. General parts lists column descriptions and a manufacturers
code-to-name index is also provided in sections 5.2 and S

5.2

PARTS LIST COLUMN DESCRIPTION

Each column in the parts list provides specific information relating
to the listed parts as follows: ‘

1)

2)

DESIGNATOR: Ballooned item assemblies list parts in numerical
order. Reference numbers applicable to assemblies are listed in
alpha-numeric order.

COMPONENT NOMENCLATURE AND DESCRIPTION: Component names and spe-
cifications are provided in these columns and include: value,
tolerance, wattage rating, working voltage, construction, etc.

3) MANUFACTURER'S CODE: H4-2 Federal Supply Code numbers are list-
ed to identify component manufacturers. A Manufacturer's Index
is provided in this chapter for cross-reference.

4) MANUFACTURER'S PART NUMBER: True manufacturer part numbers are
listed in this column.

5) SD STOCK NUMBER: The Systron-Donner stock number is listed in
this column.

6) T/Q (Total Quantity): This quantity, appearing after an item
entry, indicates the number of times the component is used in
that assembly.

5.3 MANUFACTURER'S INDEX

TABLE 5.1 CODE-TO-NAME CROSS-REFERENCE
Code Name Address
015127 Allen-Bradley Co. 1201 s. 2n4d st., Milwaukee, Wis.
53204
01295 Texas Instruments Inc.| 13500 N. Central Expressway
Dallas, Texas 75231
03508 General Electric Co. Electronics Park, Syracuse,
Semiconductor Prod. New York 13201
Div,
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TABLE 5.1 CODE-TO-NAME

CROSS-REFERENCE (Cont'd)

5-2

Code Name Address
03877 Transitron Electronic |168-186 Albion St., Wakefield,
Corp. Mass. 01880
03888 Pyrofilm Corp. 60 8. Jefferson Road, Whippany,
New Jersey 07981
04713 Motorola Semiconductor|5005 E. McDowell Rd., Phoenix,
Products Inc. Arizona 85008
06383 Panduit Corp 17301 Ridgeland, Tinley Park,
I1l. 60477
06540 Amatom Electronic 81 Rockdale Ave., New Rochelle,
Hardware Div. of Mite New York 10806
Corp.
07263 Fairchild Camer & Inst 313 Frontage Rd., Mountain View,
Corp., Semiconductor Calif. 94040
Div.
07933 Raytheon Co. Semicon- |350 Ellis St., Mountain View,
ductor Div. HQ. Calif. 94040
12406 Elpac Inc 18651 Von Karman Ave., Irvine,
Callf, 92664
13103 Thermalloy Co. 8717 Diplomacy Row, Dallas,
Texas 75247
13715 Fairchild Camera & 300 Redwood Hwy., San Rafael,
Inst. Corp., Diode Calif. 94903
Plant
15818 Teledyne Inc. P.0. Box 1030, Mountain View,
Semic¢onductor Div. Calif. 94042
15915 Tepro of Florida Inc. | 327 Patricia Ave., DuneDin,
Florida = 33528
16512 Fabri-Tek Inc. 9210 Science Center Ave., New Hope
National Connector Div Minn. 55428
18612 Vishay Resistor Prod. | 68 Lincoln Hwy, Malvern, Pa.
Div, Vishay Intertech- 19355
nology Inc. .
19701 Electra/Midl}and Corp. |P.O. Box 760, Mineral Wells, Texas
76067
20932 Electro Materials Div.| 11620 Sorrento Valley Rd., San
Diego, Calif. 92121
22229 Solitron Devices Inc. | 8808 Balboa Ave., San Diego,
calif. 92123
27014 National Semiconduc- 2950 San Ysidro Way, Santa Clara
tor Corp. Calif. 95051
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TABLE 5.1 CODE-TO-NAME

CROSS-REFERENCE (Cont'd)

Code Name Address
27556 IMB Electronic Prod. 15401-E Carmenita Rd., Santa Fe,
Enc. Springs, Calif. 90670 -
28480 Hewlett-Packard Co. 1501 Page Mill Rd., Palo Alto,
Calif. 94304
32159 West-Cap Arizona 2201 E. Blvira Road, Tucson,
Arizona 85706
32293 Intersil Inc. 10900 N. Tantan Ave., Cupertino,
Calif. 95014
52542 Systron-Donner Corp 10 Systron Dr., Concord, Calif.
94518
56289 Sprague Electronic Co.|North Adams, Mass. 01247
71279 Cambridge Thermonic 445 Concord Ave., Cambridge,
Corp. Mass. 02138
71785 Cinch Mfg. Co. & 1026 S. Homan Ave., Chicago, Ill.
Howard B. Jones Div. 60624
72136 Electro Motive Mfg. South Park & John Sts., Willimantic
Co., - Inc. Conn. 06226
72982 Erie Technological 644 W. 12th st., Erie, Pa.
Prod. Inc. 16512
73138 Beckman Instruments 2500 Harbor Blvd., Fullerton,
Helipot Div. Calif. . 92634
73899 JFD Electronics Corp 15th at 62nd St., Brooklyn,
New York 11219
75042 TRW Electronic Compon-|{401 N. Broad St., Philadelphia
ents IRC. Pa. 19108
75915 Littlefuse Inc. 800 E. Northwest Hwy., Des
Plaines, Ill. 60016
79963 Zierick Mfg. Co. Radio Circle, Mt. Kisco, New
York 10549
80294 Bourns Inc. 1200 Columbia Ave., Riverside,
Calif. 92507
83330 Smith Herman H Inc. 812 Snediker Ave., Brooklyn,
New York 11207
88245 Litton Precision Prod | 13536 Saticoy St., Van Nuys,
Calif. 91409
90201 Mallory Capacitor Co. | 3029 E. Washingron St., P.O.Box
372, Indianapolis, In. 46206
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TABLE 5.1 CODE-TO-NAME CROSS-REFERENCE (Cont'd)

5-4

Code Name Address
91418 Radio Materials Co. 4242 W. Bryn Mawr, Chicago, Ill.
60646
91506 Augat.Inc. 33 Perry Ave., Attleboro, Mass.
02703
91637 Dale Electronics Inc.| P.O. Box 609, Columbus, Neb.
68601
98921 Q & M Mfg. Ca., 8203 Market St. Road, Houston,
Texas 77029
99392 STM 2904 Chapman St., Oakland, Calif.
: 94601
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5.4 PARTS LIST
EQUIPMENT/ASSEMBLY DESIGNATION Al, READOUT P.C. ASSEMBLY #03757201
5 (2) (3) (4) (5) (6)
DESIGNATOR COMPONENT NOMENCLATURE AND DESCRIPTION MFR'S MANUFACTURER'S SD STOCK NO. /Q
1TEM REF CODE PART NUMBER
Readout P.C. Assembly 52542 | 03757201 03757201 1
Readout P.C. Schematic 52542 | 7-03757301 7-03757301 1
Jl Connector, 30 pin 16512 200264 101277 1L
XVl Connector, CS352 91637 MFF-1/8 Tl 102445 2
XV2 Connector, CS353 ‘91637 | MFF-1/8 Tl 102446 1
Bracket, Chassis, 4-40 88245 1591-B=-11 101090 2
7205-2-74
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5.4 PARTS LIST (Cont'd)
EQUIPMENT/ASSEMBLY pESIGNATION A2, DIGITAL P,C. ASSEMBLY # 03757301
0) (2) (3) (4) (5) (6)
DESIGNATOR COMPONENT NOMENCLATURE AND DESCRIPTION MER'S MANUFACTURER'S SD STOCK NO. T/Q
ITEM REF CODE PART NUMBER

Digital P.C. Board Assembly 52542 03757301 03757301 1
Digital P.L. schematic 52542 7-03757301 7-03757301 1

1 Capacitor, .1 wF, 100 V, Mylar 32159 4M1104J 100265 X

c2 Capaciter, .05 uF, 50 V, Disc 56289 TGSS0 100134 1

C3 Capacitor, .05 uyF, 50 V, Disc 56289 TGS50 100134 1

Cc4 Capacitor, .05 wF, 50 V, Disc 56289 TGS50 100134 1

Ccs Capacitor, 4.7 wF, 10 V, Tant 56289 150D475X9010Aa2 100205 1

Ccé Capacitor, 39 wF, 10 V, Tant 56289 150DX396X9010B2 100183 1

C7 Capacitor, .05 wF, 50 V, Disc 56289 TGSS50 = 100134 1

cs Capacitor, .001 WwF, 1 kV, Disc 91418 | TYPE B | 100076 1

cH Capacitor, 2000 pF} 100 v 72982 8121-100W5R222K 102623 1

Clo Capacitor; .01 wF, 200 V, Mylar 32159 4M103M 102602 1T

cll Capacitor, 330 pF, 500 V 72136 DM15FD331J0 10027601 =1

C12 Capacitor, 330 pF, 500 V 72136 DM15FD331J0 10027601 1

€13 Capacitor, 4700 pF, 200 V, Mylar 27556 IMBZP2C472J 102964 1

Cl4 Capacitor, .05 WF, 50 V, Disc 56289 TGS50 100134 1

c15 Capacitor, 330 pF, 500 V 72136 DM15FD331J0 10027601 1

Clé Capacitor, 330 pF, 500 V 72136 DM15F9331J0 10027601 1

Cc17 Capacitor, .05 wF, 50 V, Disc 56289 TGSS50 100134 1

Ccl8 Capacitor, 330 pF, 500 V 72136 DM15FD331J0 10027601 1

Cl9 Capacitor, 1000 pF, 100 V 72982 8121-100W5R222K | 102620 1

c20 Not Used

c21 Capacitor, .01 wF, 200 V, Mylar 32159 4M103M 102602 1

c22 Capacitor, 330 pF, 500 V 72136 DM15FD331J0 10027601 1

c23 Capacitor, 560 pF, 300 V 72136 DM15FC561J0 10022201 1

C24 Capacitor, 689 pF, 300 V 72136 DM15FC681J0 10027501 11

c25 Capacitor, 1000 pF, 100 V 72982 8212-100“5R222x 102620 1

c26 Capacitor, .05 uF, 50 V, Disc 56289 TGS50 100134 1§

c27 Capacitor, .05 wF, 50 V, Disc 56289 TGS50 100134 X

c2s8 Capacitor, 330 pF, 500 V 72136 | DM15FD331J0 10027601 1

Cc29 Capacitor, 330.pF, 500 V 72136 DM15FD331J0 10027601 5

CR1 Diode, 1N4151 03508 | 1N4151 100385 1

CR2 Diode, 1N4151 03508 | 1N4151 100385 1

Q1 Semi conductor Device, Transistor: 04713 | MPS-A42 101421 :
Silicon, NPN";

Q2 Semiconductor Device, Transistor: 04713 | MPS-A42 101421 1
Silicon, NPN

Q3 Semiconductor Device, Transistor: 04713 MPS-A42 101421 1
Silicon, NPN

Q4 Semiconductor Device, Transistor: 04713 MPS-A42 101421 1
Silicon, NPN

Q5 Semiconductor Device, Transistor: 04713 | MPS-A42 101421 1
Silicon, NPN

Q6 Semiconductor Device, Transistor: 07263 2N5831 102676 3
Silicon, NPN

Q7 Not Used

Q8 Not Used

Q9 Not Used

Qlo0 Semiconductor Device, Transistor: 07263 2N5831 102676 1
Silicon, NPN

Qll Semiconductor Device, Transistor: 07263 PN4 889-18 101422 1
Silicon, PNP
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5.4

PARTS LIST (Cont'd)

EQUIPMENT/ASSEMBLY DESIGNATION

A2, DIGITAL P.C. ASSEMBLY #03757301 (Cont'd)

(1)

(2)

(3)

(4)

(5)

(6)

DESIGNATOR COMPONENT NOMENCLATURE AND DESCRIPTION MFR'S MANUFACTURER'S sD STOCK NO. 1/Q
ITEM REF : CODE PART NUMBER
Ql2 Semiconductor Device, Transistor: 07263 PN4889-18 101422 1
Silicon, PNP
Q13 Semiconductor Device, Transistor: 07263 PN4889-18 101422 1
Silicon, PNP
Ql4 Semiconductor Device, Transistor: 07263 PN4889-18 101422 1
Silicon, PNP
Q15 Semiconductor Device, Transistor: 07263 PN4889-18 101422  d
Silicon, PNP
Q16 Semiconductor Device, Transistor: 07263 2N4275 102716 1
Silicon, NPN
Q17 semiconductor Device, Transistor: 07263 2N5831 102676 1
Silicon, NPN
Qls8 Semiconductor Device, Transistor: 07263 2N5831 102676 ik
Silicon, NPN
Q19 Semiconductor Device, Transistor 07263 2N5831 102676 1
Silicon, NPN
Rl Resistor, Comp: 8.2 k 5%, 1/4 W 01121 | CB8225 101595 1
R2 Resistor, Comp: 33 k 5%, 1/4 W 01121 | ¢B3335 101576 1
R3 Resistor, Comp: 4.7 k 5%, 1/4 W 01121 | cB4725 101598 1
R4 Resistor, Comp: 10 k 5%, 1/4 W 01121 | CB1035 101570 1
R5 Resistor, Comp: 10 k 5%, 1/4 W 01121 CB1035 %01570 1
R6 Resistor, Comp: 4.7 k 5%, 1/4 W 01121 CB4725 101598 25
R7 Resistor, Comp: 33 k 5%, 1/4 W 01121 | CB3335 101576 1
R8 Resistor, Comp: 4.7 k 5%, 1/4 W 01121 CB4725 101598 1
R9 Resistor, Comp: 100 k 5%, 1/4 W 01121 CB1045 101558 3
R10 Resistor, éemp: 47 k 5%, 1/4 W 01121 CB4735 101574 1
R11l Resistor, Comp: 10 M 5%, 1/4 W 01121 CB1065 101564 1
R12 Resistor, Comp: 47 k 5%, 1/4 W 01121 | CB4735 101574 1
R13 Resistqr, Comp: 100 k 5%, 1/4 W 01121 CB1045 101558 ;-
R14 Resistor, Comp: 47 k 5%, 1/4 W 01121 | CB4735 101574 1
R15 Resistor, Comp: 100 k 5%, 1/4 W 01121 | CBl1045 101558 1
R16 Resistor, Comp: 47 k' 5%, 1/4 W 01121 | CB4735 101574 AL
R17 Resistor, Comp: 100 k 5%, 1/4 W 01121 | CB1045 101558 1
R18 Resistor, Comp: 10 M 5%, 1/4 W 01121 CB1065 101564 X
R19 Resistor, Comp: 47 k 5%, 1/4 W 01121 CB4735 101574 1
R20 Resistor, Comp: 100 k 5%, 1/4 W 01121 CB1045 101558 X
R21 Resistor, Comgﬁ' 10 M 5%, 1/4 W 01121 | CB1065 101564 1
R22 Resistor, Comp: .15 k 5%, 1/4 W 01121 | CB1535 101552 1
R23 Resistor, Comp: 15 k 5%, 1/4 W 01121 ] 'CB1535 101552 1
R24 Resistor, Comp: 15 k 5%, 1/4 W 01121 | CB1535 101552 1
R25 Resistor, Comp: 15 k 5%, 1/4 W 01121 |.cB1535 101552 1
R26 Resistor, Comp: 15 k 5%, 1/4 W 01121 CBL1535 101552 1
R27 Resistor, Comp: 15 k 5%, 1/4 W 01121 CBl1525 101552 1
R28 Resistor, Comp: 15 k 5%, 1/4 W 01121 CB1535 101552 1
R29 Resistor, Comp: 10 k 5%, 1/4 W 013121 CB1l035 101570 1
R30 Resistor, Comp: 3 k 5%, 1/4 W 01121 CB3025 101548 )
R31 Not Used
R32 Resistor, Comp: 10 k 5%, 1/4 W 01121 CB1035 101570 1
R33 Resistor, Comp: 22 k 5%, 1/4 W 01121 |c€B2235 101572 I
R34 Resistor, Comp: 33 k 5%, 1/4 W 01121 |CB333S 101576 1
R35 Resistor, Comp: 3 k 5%, 1/4 W 01121 |} CB3025 101548 L
R36 Resistor, Comp; 15 k 5%, 1/4 W 01121 CB1535 101552 1
7205-2-74
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5.4

PARTS LIST (Cont'd)

EQUIPMENT/ASSEMBLY DESIGNATION

A2, DIGITAL P.C. ASSEMBLY #03757301

(Cont'd)

(1)

(2)

(3)

(4)

(5)

(6)

PESLGNATOR COMPONENT NOMENCLATURE AND DESCRIPTION MFR'S MANUFACTURER'S SD STOCK NO. /Q
ITEM REF CODE PART NUMBER
R37 Resistor, Comp: 15 k 5%, 1/4 W 01121 CB1535 101552 1
R38 Resistor, Comp: 15 k 5%, 1/4 W 01121 CB1535 101552 4 1
R39 Resistor, Comp: 15 k 5%, 1/4 W 01121 CB1535 301552 Ak
R40 Resistor, Comp: 15 k 5%, 1/4 W 01121 CB1535 161552 1
R41 Resistor, Comp: 15 k 5%, 1/4 W 01121 CB1535 101552 3
R42 Resistor, Comp: 15 k 5%, 1/4 W 01121 CB1535 101552 1
R43 Resistor, Comp: 3 k 5%, 1/4 W 01121 CB3025 101548 1
R44 Resistor, Comp: 10 k 5%, 1/4 W 01121 CB1035 101570 >
R45 Resistor, Comp: 10 k 5%, 1/4 W 01121 CB1035 101570 5E
R46 Resistor, Comp: 10 k 5%, 1/4 W 01121 CB1035 101570 I
R47 Resistor, Comp: 10 k 5%, 1/4 W 01121 CBl1l035 101570 1
R4 8 Resistor, Comp: 1.5 k 5%, 1/4 W 01121 CB1525 101577 1
R49 Resistor, Comp: 470 Q 5%, 1/4 W 01121 CB4715 101625 1
R50 Resistor, Comp: 47 k 5%, 1/4 W 01121 CB4735 101574 1
R51 Resistor, Comp: 10 k 5%, 1/4 W 01121 CB1035S 101570 1
R52 Resistor, Comp: 10 k 5%, 1/4 W 01121 CB1035 101570 1
R53 Resistor, Comp: 1.8 k 5%, 1/4 W 01121 CB1825 101602 1
R54 Resistor, Comp: 3.3 k 5%, 1/4 W 91121 CB3325 101559 1
R55 Resistor, Comp: 10 k 5%, 1/4 W 01121 CB1035 101570 1
R56 Resistor, Comp: 10 k 5%, 1/4 W 01121 CB1035 101570 3E
R57 Resistor, Comp: 10 k 5%, 1/4 W 01121 CB1035 101570 3
R58 Resistor, Comp: 10 k 5%, 1/4 W 01121 CB1035 101570 1
R59 Resistor, .Comp: 15 k 5%, 1/4 W 01121 CB1535 101552 1
R60 Resistor, Comp: 2 k 5%, 1/4 W 01121 CB2025 101553 I
R61 Resistor; Comp: 7.5 k 5%, 1/4 W 01121 CB7525 101596 ; 5E
R62 Resistor, Comp: 1 k 5%, 1/4 W 01121 CB1025 101569 1
R63 Resistor, Comp: 15 k 5%, 1/4 W 01121 CB1535 101552 ¥
R64 Resistor, Comp: 10 k 5%, 1/4 W 01121 CB1035 101570 4
R65 Resistor, Comp: 10 k 5%, 1/4 W 01121 | CB1l035 101570 5 §
R66 Resistor, Comp: 2.2 k 5%, 1/4 W 01121 | cB2225 101562 1
R67 Resistor, Comp: 3.3 k 5%, 1/4 W 01121 CB3325 101559 13
R68 Resistor, Comp; 3.3 k 5%, 1/4 W 01121 CB3325 101559 1
R69 Resistor, Comp: 3.3 k 5%, 1/4 W 031121 | CB3325 101559 1
R70 Resistor, Comp: . 3.3 k 5%, 1/4 W 01121 CB13325 101559 1
R71 Resistor, Comé: 3.3 k 5%, 1/4 W 01121 CB3325 101559 1
R72 Resistor, Comp: ‘10 k 5%, 1/4 W 01121 | CB1035 101570 1
R73 Resistor, Coﬁp: 10 k 5%, 1/4 w 01121 CB1035 101570 2 5
R74 Resistor, Comp: 2 k 5%, 1/4 W 01121 CB2025 101553 ¥
R75 Resistor, Comp: 1.5 k 5%, 1/4 W 01121 | CB4715 101625 1
R76 Resistor, Comp: 3.3 k 5%, 1/4 W 01121 CB3325 101559 1
R77 Resistor, Comp: 10 k 5%, 1/4 W 01121 CB1035 101570 i
R78 Resistor, Comp: 10 k 5%, 1/4 W OLER2Y CB1035 101570 T
R79 Resistor, Comp: 10 M 5%, 1/4 W 01121 | CB1065 101564 1
R80 Resistor, Comp: 10 M 5%, 1/4 W 0l121 CB1065 101564 I
Ul Integrated Circuit: Segment Dec/Driver SPERRY | DD-700 045203 15
v2 Integrated Circuit: Segment Dec/Driver SPERRY | DD-700 045203 1
u3 Integrated Circuits 4-1/2 Digit, MOS 07263 A7R381419X 045215 3
U4 Integrated Circuit: Hex Inverter, TTL 01295 SN74L04N 045204 1
us Integrated Circuit: Quad 2-input NAND 01295 | SN74LO3N 045217 i
GATE, TTL
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5.4 PARTS LIST (Cont'd)

A2, DIGITAL P.C. ASSEMBLY #03757301 (Cont'd)
EQUIPMENT/ASSEMBLY DESIGNATION
) (2) (3) (4) (5) (6)
DESIGNATOR COMPONENT NOMENCLATURE AND DESCRIPTION MFR'S MANUFACTURER'S SD STOCK NO. T/Q
CODE PART NUMBER
ITEM REF

Uée Integrated Circuit: Hex Inverter, TTL 01295 SN7404N 025779 1

u7 Integrated Circuit: Quad Latch, TTL 01295 SN74L75N 045201

U8 Integrated Circuit: Decade Counter, TTL 01295 SN7490N 025732 it

U9 Inteqgrated Circuit: Triple 3-input NAND 01295 | SN74L10ON 045218 1
GATE, TTL

ulo Integrated Cixcuit: Quad 2-input NAND 01295 | SN74LOON 025796 1
GATE, TTL

Ull Integrated Circuit: Quad 2-input NAND 27014 DM74LOON 045267 1
GATE, TTL -

ul2 Integrated Circuit: Dual J-K flip-flop, 01295 SN74L73N 045200 1
TTL

Ul3 Integrated Circuit: Hex Inverter, TTL 27014 DM74L04N 045268 i ¢

Ul4 Integrated Circuit: Quad 2-input NAND 01295 SN74LOON 025796 1
GATE, TTL

Uls Integrated Circuit: Hex Inverter, TTL 01295 SN74L04N 045204 1

ulé Integrated Circuit: Quad 2-input NAND 01295 SN74L0OON 025796 It
GATE, TTL

ul7 Integrated Circuit: Quad 2-input NOR 01295 SN74L02N 025797 2§
GATE, TTL .

uUls Integrated Circuit: Quad 2-input NAND 01295 SN74LOON 045267 1
GATE, TTL

ul9 Integrated Circuit: Quad 2-input NOR 01295 SN74L02N 025797 1
GATE, TTL %

u20 Integrated Circuit: Hex Inverter, TTL 27014 DM74L04N 045268 1

U2l Integrated Circuit: Quad 2-input NAND 27014 DM74LOON 045267 1
GATE, TTL

u22 Integrated Circuit: Decade Counter, TTL 01295 SN74L90ON 045202 I

V1 Display: 7 segment, 1 character SPERRY| SP-351 102402 ot

v2 Display: 7 segment, 2 character SPERRY| SP-352 102403 3

v3 Display: 7 segment, 3 character SPERRY| SP-353 102404 1

VR1 Diode: Zener 03877 1IN752A 100376 1

X¥1 Clamp, Crystal 915086 800HP4 10244701 T

4 % Crystal, 1 MHz - -- CR18/U 102450 - ¢
Shield, Readout 52542 037608 037608 !
Socket, Crystal 71785 102447 2JKC 1
connector, P.C. Pin-10 inch 00779 86090-4 100565 19
Socket, Integrated Circuit 8-pin 22264 1938-4-B-8 102432 4
Socket, Integrated Circuit 24-pin 71785 133-59-92-010 102449 1
Bracket, Right Angle, 6-32 79963 176 100849 2
Spacer, Swage, 4=-40 06540 9627B~B-0440~-3A 1011le 2
Spacer, Swage, 6-32 88245 1530 B 1/2 100532 4
Spacer, Threaded, 4-40 06540 8155-B-0440-3 100018 2
Screw, Flat Head Machine: MIL MS24693-Cl 10072003 2
4-40 X 3/16
Screw, Pan Head Machine: MIL MS51957-13 10062604 4
4-40 X 1/4
Screw, Pan Head Machine: MIL MS51957-16 10062607 1
4-40 X 7/16
Screw, Pan Head Machine: MIL MS51957-27 10063205 2
6-32 X 5/16
Washer, #6 split-lock MIL MS35338-136 100712 2
Washer, #6 flat MIL MS15795-805 100704 2
Washer, #4 split-lock MIL MS35338-135 100711 9
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5.4 PARTS LIST {Cont'd)

EORTPHENTINSSENELY BeSTCRATTEN A2, DIGITAL P.C. ASSEMBLY #03757301 (Cont'd)
() (2) : (3) (4) (5) (6)
DESIGNATOR COMPONENT NOMENCLATURE AND DESCRIPTION MER'S MANUFACTURER'S SD STOCK NO. 1/Q

ITEN REF CODE PART NUMBER
Washer, #4 flat MIL MS15795-803 100703 8
Tie, Cable: 0-3/4 nylon 06383 | SSTIM 100753 AESat
Nut, Hex: #4-40 MIL NAS671C4 100622 1

7205-2-74
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5.4 PARTS LIST (Cont'd)
EQUIPMENT/ASSENBLY DESIGNATION A3, ANALOG P.C. ASSEMBLY #03757491 ¢!
E (2) (3) (4) (5) (6)
DESIGNATOR COMPONENT NOMENCLATURE AND DESCRIPTION MFR'S MANUFACTURER'S SD STOCK NO. 1/Q
ITEM REF CODE PART NUMBER
Analog P.C. Board Assembly 52542 03757491 03757491 i
Analog P.C. Schematic 52542 7-03757401 7-03757401 3
¢l Capacitor: .1 uwF, 1200 V 12406 | 7ZD12A104 102593 1
c2 Capacitor: .8-8,5 pF, 1000 V 73899 | VCICGWY 100334 !
c3 Capacltor: .022 pF 5%, 100 V 20932 5050E0100RD223J 100349 1
c4 Capacitor: .8-8.5 pF, 1000 V 73899 VCIOGWY 100334 1
€5 Capacitor: 220 pF 5%, 100 V 20932 5030E0100RD222J 100348 1
cé Capacitor: .8-8.5 pF, 1000 V 73899 | VCIGWY 100334 1
c7 Capacitor: 180 pF 5%, 500 V 72136 DM15FD181J0 10023701 1
c8 Capacitor: .8-8.5 pF, 1000 V ‘73899 VCIGWY 100334 1
c9 Not Used
Cl0 Capacitor: 15 pF, 1 kV 56289 10TCC=-Q15 100355 8
s 6 Not Used
Ccl2 Capacitor: .01 uF +80-20%, 100 V 91418 TA110 100103 ¥
cl3 Capacitor: .01 uF +80-20%, 100V 91418 TA1l0 100103 3
c14 Not Used
15 Capacitor: .01 uF +80-20%, 100 V 91418 TAll0 100103 1
Clé Capacitor: .1 uwF 5%, 200 V 27556 GA2C104 100345 1
cl1l7 Capacitor: .1 uWF 5%, 200 V 27556 GA2C104 100345 ]!
c1s8 Capacitor: .047 uF 5%, 600 V 27556 GA2G473 100352 3k
c19 Capacitor: .047 uF 5%, 200 V 27556 GA2C473 100354 1
c20 Capacitor: .05 uF +80-20%, 50 V 56289 TGS50 100134 1
c21 Capacitor: .01 uF +80-20%, 100 V 91418 TAll0 100103 1
C22 Capacitor: 330 pF 5%, 500 V 72136 DM15F0331J0 10027601 1
c23 Capacitor: .01 uF +80-20%, 100 V 91418 TAll0 100103 1
c24 Capacitor: 1 uF 5%, 200 V 27556 GA2C105 100347 1
c25 Capacitor: 10 pF 5%, 500 V 72136 DM10CD100J0 100272 1
Cc26 Capacitor: .01 uF +80-20%, 100 V 91418 | TAll0 100103 3
€27 Not Used
c2s8 Capacitor: 33 pF 5%, 500 V 72136 DM15ED330J0 10017501 I
c29 Capacitor: .68 uF 5%, 200 V 27556 GA2C684 100346 el
C30 Capacitor: 100 pF 5%, 500 V 72136 DM15FD101J0 10017301 1
c31 Capacitor: 100 pF 5%, 500 V 72136 DM15FD101J0 10071301 X
ca2 Capacitor: .01 uF +80-20%, 100 V 91418 TAllQ 100103 : |
€33 Not Used
Cc34 Capacitor: .01 uF +80-20%, 100 V 91418 TALLlO 100103 i 8
Cc35 Capacitor: 10 pF 5%, 500 V 72136 DM10CD100J0 100272 1
C36 Capacitor: 220 pF 5%, 500 V 72136' DM15FD221J0 10022001 i
€37 Capacitor: 10 uF, 350 V 950201 TCW100N350G1lF3P 100029 I
c38 Capacitor: 100 uF, 50 V 99392 23C50TT13 100351 1
C39 Capacitor: 100 uF, 50 V 99392 23C50TT13 100351 1
C40 Capacitor: 220 pF 5%, 500 V 72136 DM15FD221J0C 10022001 55
C41 Capacitor: 200 pF 5%, 500 V 72136 DM15FD221J0 10022001 1
Cc42 Capacitor: Trimmer, 9-35 pF 72982 538-006D9.0-35 100159 3
C43 Capacitor: 12 pF 5%, 500 Vv 72136 DM15CD120J0 10024001 I
C44 Not Used
C45 Capacitor: 7000 uF, 10 V 99392 23C1l0TT73 100350 1
C46 Capacitor: .01 uF +80-20%, 100 V 91418 TAll0 100103 1
ca7 Capacitor: .01 uF +80-20%, 100 V 91418 TAll0 100103 1
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5.4 PARTS LIST (Cont'd)
EQUIPMENT/ASSEMBLY DESIGNATION A3, ANALOG P.C. ASSEMBLY #03757491 (Cont'd)
1
DESI(G")‘”OR COMPONENT NOMENCLA(\TZJRE AND DESCRIPTION MF(‘:?S MAnurgzzunza-s sD ST(ggx NO. Sé
ITEM | + REF CODE PART NUMBER
c48 Capacitor: .01 pF +80-20%, 100 V 91418 TALlO 100103 2\
C49 Capacitor: .0l uF +80-20%, 100 V 91418 TA1l0 100103 T
C50 Capacitor: .05 pF +80-20%, 50 V 56289 TGS50 100134 1
C51 Capacitor: .05 uF +80-20%, 50 V 56289 TGS50 100134 X
€52 Capacitor: .01 uF 20%, 500 V 91418 TYPE SM 100075 - -
€53 Capacitor: 1.0 uF 10%, 35V 56289 150D105X9035A2 100082 X
C54 Capacitor: 1.0 uF 10%, 35 V 56289 150D105X9035A2 100082 =
C55 Capacitor: 100 pF 5%, 500 V 72136 DM15FD101J0 10017301 i
C56 Capacitor: 5 pF 10%, 500 Vv 72136 DM15CD050D0 100218 it
€57 Capacitor: 10 pF 5%, 500 V 72136 DM10CD100JO 100272 ]
€58 Capacitor: 10 pF 5%, 500 V 72136 DM10CD100J0 100272 I
€59 Capacitor: 10 pF 5%, 500 Vv 72136 DM10CD100J0 100272 JE
c60 Capacitor: .0 upP +80-20%; 100 v 91418 TAll0 100103 1
Cél Capacitor: .01 uF +80-20%, 100 V 91418 TA1l0 100103 i
cé62 Capacitor: .01 uF +80-20%, 100 Vv 91418 TAll0 100103 1
Cé63 Capacitor: .01 uF +80-20%, 100 V- 91418 TA11l0 100103 1
CR1 Diode, Signal: 70 V 28480 5082-2800 100442 1
CR2 Diode, Signal: 70 V 28480 5082-2800 100442 1
CR3 Diode, Signal: 70 V 28480 5082-2800 100442 1
CR4 Diode, Signal: 70 V 28480 5082-2800 100442 1
CRS Diode, Rectifier: 600 V 04713 1N4005 100413 3
CR6 Diode, Rectifier: 600 V 04713 1N4005 100413 1
CR7 Diode, Signal: 50 V 03508 1N4151 100385 24
CRS8 Diode,'Signalz 125 v 13715 FD-300 102703 1
CR9 Diode, Signal: 125V 13715 FD-300 102703 1
CR10 Diode, Signal: 125 V 13715 FD-300 102703 1
CR11 Diode, Signal: 125 V 13715 FD-300 102703 1
CR12 Diode, Signal: 50 V 03508 1N4151 100385 1
CR13 Diode, Signal: 50 V 03508 1N4151 100385 I
CR14 Diode, Signal: S50 V 03508 1N4151 100385 1
CR15 Diode, Signal: 50 V 03508 1N4151 100385 1
CR16 Diode, Silicon PNP 07263 2N3640 101357 1
CR17 Diode, Silicon PNP 07263 2N3640 101357 1
CR18 Diode, Signal: 125 V 13715 FD-300 102703 T
CR19 Diode, Signal: 50 V 03805 1N4151 100385 1
CR20 Diode, Rectifier: 600 V 04713 1N4005 100413 - :
CR21 Diode, Rectifier: 600 V 04713 1N4005 100413 : 4
CR22 Diode, Rectifier: 600 V 04713 | 1N4005 100413 i
CR23 Diode, Rectifier: 600 V 04713 1N4005 100413 1
CR24 Diode, Rectifier: 600 V 04713 1N4005 100413 I
CR25 Diode, Rectifier: 600 V 04713 1N4005 100413 1
CR26 Diode, Rectifier: 600 V 04713 1N4005 100413 1
CR27 Diode, Rectifier: 600 V 04713 1N4005 100413 i
CR28 Diode, Rectifier: 600 V 04713 1N4005 100413 1
CR29 Diode, Rectifier: 800 V 04713 1N4005 100413 1
CR30 Diode, Signal: 50 V 03508 1N4151 100385 .l
CR31 Diode, Rectifier: 600 V 04713 1N4005 100413 1z
CR32 Diode, Rectifier: 600 V 04713 1N4005 100413 1
CR33 Diode, Signal: 50 V 03508 1N4151 100385 1
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5.4 PARTS LIST (Cont'd)

* 1 (Cont'd
EQUIPMENT/ASSEMBLY DESIGNATION A3, ANALOG P.C. ASSEMBLY #03757491 ( )
i (2) (3) (4) (5) (6)
DESIGNATOR COMPONENT NOMENCLATURE AND DESCRIPTION MFR'S MANUFACTURER'S SD STOCK NO. T/Q
CODE PART NUMBER
ITEM REF

CR34 Diode, Signal: 50 V 03508 1N4151 100385 i

CR35 Diode, Signal: 50 V 03508 1N4151 100385 1

CR36 Diode, Signél: 50 V 03508 1N5141 100385 Ik

CR37 Diode, Signal: 125 V 13715 FD-300 102703 1

CR38 Diode, Signal: 125 V 13715 FD-300 102703 it

Q1 Semiconductor Device, Transistor: 15818 SU2365A 101407 L 4
JFET N-channel, Dual

Q2 Semiconductor Device, Transistor: 07263 2N3694 102714 1
Silicon, NPN

Q3 Semiconductor Device, Transistor: 04713 MPS6523 101429 i
Silicon, PNP

Q4 Semiconductor Device, Transistor: 04713 MPS6523 101429 55
Silicon, PNP

Qs Semiconductor Device, Transistor: 07263 2N3694 102714 ik
Silicon, NPN :

Q6 Semiconductor Device, Transistor: 04713 MPS6521 101430 %
Silicon, NPN

Q7 Semiconductor Device, Transistor: 04713 MPS6523 101429 3
Silicon, PNP

Q8 Semiconductor Device, Transistor: 52542 03759801 03759801 1l
Red Dot, Selected

Qs Semiconductor Device, Transistor: 07263 2N3565 101371 1
Silicon, NPN

Q10 Semiconductor Device, Transistor: 07263 2N4250 102725 1
Silicon, PNP

Q11 Semiconductor Device, Transistor: 07263 2N2484 102681 1
Silicon, NPN

Qi2 Semicondtctor Device, Transistor: 07263 2N4250 102725 X
Silicon, PNP

Q13 Semiconductor Device, Transistor: 32293 2N155A 101424 8
MOSFET, PCH

Q14 Semiconductor Device, Transistor: 01295 2N4393 101417 1
JFET N-channel

Qls Semiconductor Device, Transistor: 52542 03759801 03759801 k€
Red Dot, Selected

Qleé Semiconductor Device, Transistor: 07263 2N3565 101371 I
Silicon NPN

Q17 Semiconductor Device, Transistor: 22229 | KE4392 101423 1
JFET N-channel

Q18 Semiconductor{Device, Transistor: 22229 | KE4392 101423 1
JFET N-channel

019 Semiconductor Device, Transistor: 22229 | KE4392 101423 1
JFET N=-channel

Q20 Not Used

Q21 Semiconductor Device, Transistor: 22229 KE3954 102717 3k
JFET N-channel, Dual

Q22 ng@conductor Device, Transistor: 07263 2N3694 102714 1
Silicon, NPN

Q23 SQmiconductor Device, Transistor: 07263 2N4250 102725 1l
Silicon, PNP

Q24 Semiconductor Device, Transistor: 07263 2N4250 102725 1
Silicen, PNP

Q25 Semiconductor Device, Transistor: 07263 2N3654 102714 i
Silicon, NPN

Q26 Sem@conductor Device, Transistor: 07263 2N3694 102714 1
Silicon, NPN

Q27 ng%conductor Device, Transistor: 07263 2N4917 102726 1
Silicon, PNP
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5.4

PARTS LIST (Cont'd)

EQUIPMENT/ASSEMBLY DESIGNATION A3, ANALOG P.C. RSSEMBLY #03757491 (Cont'd)
(1)
(2) (3) (4) (5) (€)
DESTGNATOR COMPONENT NOMENCLATURE AND DESCRIPTION MFR'S MANUFACTURER'S SD STOCK NO. 1/Q
ITEM REF CODE PART NUMBER

Q28 Not Used

Q29 Semiconductor Device, Transistor: 52542 037592 037592 i
Red Dot, Selected °

Q30 Semiconductor Device, Transistor: 01295 2N4393 101417 1
JFET N-channel

Q31 Semiconductor Device, Transistor: 07263 2N3640 101357 it
Silicon, PNP

Q32 Semiconductor Device, Transistor: 07263 2N4275 102716 1
Silicon, NPN

Q33 Semiconductor Device, Transistor: 07263 | 2n4121 102713 1
Silicon, PNP

Q34 Semiconductor Device, Transistor: 07263 2N4275 102716 i
Silicon, NPN

Q35 Semiconductor Device, Transistor: 07263 2N4121 102713 £ 4
Silicon, PNP

Q36 Semiconductor Device, Transistor: 07263 2N4275 102716 1
Silicon, NPN

Q37 Semiconductor Device, Transistor: 07263 2N4121 102713 1
Silicon, PNP

Q38 Semiconductor Device, Transistor: 07263 2N4275 102716 1
Silicon, NPN

Q39 Semiconductor Device, Transistor: 07263 2N4121 102713 A
Silicon, PNP

Q40 Semiconductor Device, Transistor: 07263 2N3640 101357 1
Silicon, PNP

Q41 Semiconductor Device, Transistor: 07263 2N4275 102716 1
Silicon, NPN

Q42 Semiconductor Device, Transistor: 07256 2N5415 Q0277 1
Silicon, PNP

Q43 Semiconductor Device, Transistor: 07263 2N3565 101371 35
Silicon, NPN

Q44 Semiconductor Device, Transistor: 02735 2N6103 101418 i
Silicon, NPN

R1 Resistor.Comp: 1.0101 k 1/4 W, Ratio 52542 037599 037599 1
Matched

R2 Resistor Comp: 11.111 k 1/4 W, Ratio 52542 037599 037599 1
Matched

R3 Resistor Comp: 111.11 k 1/4 W, Ratio 52542 037599 037599 1
Matched

R4 Resistor Comp: .1 M 1 W, Ratio Matched 52542 037599 037599 1

RS Resistor Comﬁ; 20 k. I8, 1/2 W 91637 MFF-1/2 T1 102483 1

R6 Resistor, Potentiometer: 5 k 73138 | 89PRSK 102473 2

R7 Resistor Comp: 7.50 k 1%, 1/8 W 91637 MFF-1/8 T1 102278 E

R8 Resistor Comp: 1.0 k 1%, 1/8 W 19701 MF5C-E-1001-F 101931 1

RS Resistor Comp: 35.7 k .1% 1/8 W 91637 MFF-1/8 T9 102249 1

R10 Resistor Comp: 20 k 1%, 1/4 W 91637 MFF=-1/4 T1 102202 38

R11l Not Used

R12 Resistor Comp: 100 Q 1%, 1/8 W 19701 MF5C-E-1000F 102034 1

R13 Resistor, Potentiometer: 50 & 18612 1203-¥-50 102242 5

R14 Resistor Comp: 15.8 k 1%, 1/8 W 91637 MFF-1/8 T9 102250 1

R15 Resistor, Potentiometer: 2 k 73138 89PR2K 102119 1

R16 Resistor Comp: 35.7 k .1l%, 1/8 W 91637 MFF-1/8 T9 3219 1

R17 Resistor Comp: 750 Q 5%, 1/4 W 01121 CB7515 101689 3k

R18 Resistor Comp: 1.62 k 1%, 1/8 W 91637 MFF=-1/8 Tl 102195 1

R19 Resistor Comp: 3.16 k 1%, 1/4 W 91637 MFF-1/8 T1 102197 Ik
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5% PARTS LIST [Cont'd)

EQUIPMENT/ASSEMBLY DESIGNATION A3, ANALOG P.C. ASSEMBLY #03757491 (Cont'd)
o (2) (3) (4) (5) (6)
DESIGNATOR COMPORENT NOMENCLATURE AND DESCRIPTION MFR'S MANUFACTURER'S SD STOCK NO. 1/Q
ITEM REF CODE PART NUMBER
R20 Resistor Comp: 1 k 5%, 1/4 W 01121 CB1025 101569 1
R21 Resistor Comp: 200 2 5%, 1/4 W 01121 CB2015 101555 1
R22 Resistor Comp: 1 k 5%, 1/4 W 01121 CB1025 101569 1
R23 Resistor Comp: 1.0 k 1%, 1/8 W 19701 MF5C~E-1001-F 101931 1
R24 Resistor Comp: 1.0 k 1%, 1/8 W 19701 MF5C-E-1001-F 101931 1
R25 Resistor Comp: 1 M 1%, 1/8 W 03888 PME60T9 101966 1
R26 Resistor Comp: 1 M 1%, 1/8 W 03888 PME60T9 101966 1
R27 Resistor Comp: 1 M1ls, 1/8 W 03888 PME60T9 101966 1
R28 Resistor Comp: 1 M 1%, 1/8 W 03888 PME60T9 191966 1
R29 Resistor Comp: 900 Q .1%, .3 W 18612 V53-1 102176 1
R30 Resistor Comp: 90 Q .1%, .3 W 18612 | V53-1 102177 1
R31 Resistor Comp: 9 2 .1%, 1/2 W 18612 Vv53-5 102178 1
R32 Resistor Comp: 29 R 1%, 1w 18612 1203-Y-1K 102280 1
R33 Resistor Comp: .1 Q .1%, 2 W 15915 TSK2W2B 102281 i
R34 Resistor Potentiometer: 50 k 73138 89PR50K 102153 1
R35 Resistor Comp: 8.980 M .1l%, 2 W 52542 037601 037601 +
R36 Resistor Comp: 900 k .0l%, 1/2 W 52542 037601 037601 i
R37 Resistor Comp: 90 k .01%, 1/2 W 52542 037601 037601 1
R38 Resistor Comp: 9980 @ .1%, 3 W 52542 037601 037601 1
R39 Resistor Potentiometer: 50 & 73138 89PR50 102184 1
R40 Resistor Comp: 499 k 1%, 1/2 W 91637 MFF-1/2 T1 102247 1
R41 Resistor Comp: 499 k 1%, 1/2 W 91637 MFF-1/2 Tl 102247 I
R42 Resistor Comp: 1 M 1%, 1/8 W 19701 MF5C-D-1004-F 101907 1
R43 Resistor Comp: 43.2 k .1l%, .3 W 18612 V53-1 100012 L
R44 Resistor Comp: 20 k 5%, 1/2 W 0l1l21 CB2035 101607 1
R45 Resistor Comp: 2.2 k 5%, 1/4 W 01121 CB2225 101562 1
R46 Resistor Comp: 30.1 R 1%, 1/8 W 91637 | MFF-1/8 T9 100016 1
R47 Resistor, Potentiometer: 50 Q 18612 1203-Y-50 102242 1
R48 Resistor, Potentiometer: 1 k 18612 1203-Y=-1K 102280 1
R49 Resistor Comp: 43.2 k .1%, .3 W 18612 V53-1 100012 1
R50 Not Used
R51 Resistor Comp: 15.8 k 1%, .3 W 18612 vVS53-1 100017 1
R52 Resistor Comp: 100 Q 5%, 1/4 W 0l1i21 CB1015 101609 25
R53 Resistor Comp: 1.2 k 5%, 1l/2 W oll21 EBl225 101455
R54 Resistor Comp: 9 k .1%, .3 W 18612 V53-1 102274 1
R55 Resistor Comp: 998 Q .l%, .3 W 18612 V53-1 102265 1
R56 Resistor Comp: 10 Q 1%, 1/8 W 91637 MFF-1/8 T9 102243 1
R57 Resistor Potentiometer: 10 Q 73138 8SPR10 102156 1
R58 Not Used
R59 Resistor Comp: 100 Q 1%, 1/8 W 19701 MF5C-E-1000F 102034 1
R60 Resistor Comp: 10 Q 1%, 1/8 W 91637 | MFF-1/8 T9 102243 1
R61 Resistor Comp: 49.9 k 1%, 1/8 W 91637 MFF-1/8 T1 102082 3
R62 Resistor Comp: 274 k 1%, 1/8 W 19701 MF5C-D~-2743~F 102101 1
R63 Resistor Comp: 3.23 k 1%, 1/4 W 91637 MFF-1/8 T1 102114 it
R64 Resistor Comp: 499 k 1%, 1/8 W 19701 MF5C-D-4993~F 101908 i
R65 Resistor Comp: 68.1 k 1%, 1/8 W 91637 | MFF-1/8 Tl 102245 1
R66 Resisyor Comp: 1.5 k 1%, 1/8 W 91637 MFF-1/8 T1 102251 4
R67 Resistor Comp: 33.2 k 1%, 1/8 W 19701 | MF5C-D-3322-F 102143 1
R68 Resistor Comp: 47 Q 5%, 1/4 W 01121 | CB4705 101560 1
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5.4 - PARTS-LISF-(Cont'd)
EQUIPMENT/ASSEMBLY DESIGNATION A3, ANALOG P.C. ASSEMBLY #03757491 (Cont'd)
1
DES;GJATOR COMPONENT NOMENCL;$3RE AND DESCRIPTION Méz?s MANUFAE%URER'S S0 5#32( NO. §53
ITEM REF CODE PART NUMBER

R69 Resistor Comp: 4.7 k 5%, 1/4 W 01121 CB4725 101598 1
R70 Resistor Comp: .15 k 5%, 1/4 W 01121 CB1535 101552 1
R71 Resistor Comp: 2.2 k 5%, 1/4 W 01121 CB2225 101562 1y
R72 Resistor Comp: 10 k 5%, 1/4 W 0ll21 CB1035 101570 1
R73 Resistor Comp: 12 k 5%, 1/4 W 01121 CB1235 101565 1
R74 Resistor Comp: 35.7 k .1%, .3 W 18612 | Vv53-1 100008 ¥
R75 Resistor Comp: 22 M 5%, 1/4 W 01121 CB2265 101628 1
R76 Resistor Potentiometer: 500 Q 18612 V53-1 100007 1
R77 Resistor Comp: 2.2 k 5%, 1/4 W 01121 €B2225 101562 i
R78 Resistor Comp: 30.1 Q .1% 1/8 W 91637 MFF-1/8 T9 100016 1
R79 Resistor, Potentiometer: 50 Q 18612 1203-Y-50 102242 35
R8O Resistor Comp: 15.8 k 1%, .3 W 18612 V53-1 100017 1
R81 Resistor Comp: 35.7 k .1%, .3 W 18612 V53-1 100008 1
R82 Resistor Comp: 22 Q 5%, 1/4 W 01121 CB2205 101696 1
R83 Resistor Comp: 22 Q 5%, 1/4 W 01121 CB2205 101696 3
R84 Resistor, Potentiometer: 2 k 80294 3329H-1-202 101915 1
R85 Resistor Comp: 100 @ 5%, 1/4 W 01121 CB1015 101609 1
R86 Resistor Comp: 2.01 k .1%, .3 W 18612 Vv53-1 102266 Ik
R87 Resistor, Potentiometer: 20 Q 73138 89PR20 102154 1
R88 Resistor Comp: 200 k .02%, 1 W 18612 v53-7 102276 1
R89 Resistor Comp: 22.172 k ,.02%, .3 W 18612 v53-1 022975 85
R90 Resistor, Potentiometer: 100 @ 73138 89PR100 102240 1
R91 Resistor Comp: 49.9 2 1%, 1/10 W 19701 MF4C-E-49R9-F 102090 1
R92 Resistor, Factory Selected — == | = = e = - - - XXXXXX -
R93 Resistor, Potentiometer: 200 Q 73138 89PR200 102120 L
R94 Resistor Comp: 2.2 k 5%, 1/4 W 01121 | cB2225 101562 ]
R95 Resistor, Potentiometer: 100 W 73138 89PR100 102240 1
R96 Resistor Comp: 6.175 k .1%, .3 W 18612 V53-1 102273 1
R97 Resistor, Factory Selected - = | === - - - XXXXXX -
R98 Resistor Comp: 100 @ 5%, 1/4 W 01121 CB1015 101609 1
R99 Resistor, Factory Selected - | - - - - - -~ XXXXXX -
R100 Resistor Comp: 750 Q 1%, 1/8 W 91637 MFF-1/8 T1 102252 1
R101 Resistor Comp: 10 k .1%, .3 W 18612 | V53-1 102284 1
R102 Resistor Compy 560 k 5%, 1/4 W 01121 CB5645 101687 )
R103 Resistor, Poteéptiometer: 100 0 73138 89PR100 102240 3
R104 Resistor Comp: 49.9 Q 1%, 1/10 W 19701 MF4C-E=-49R9~F 102090 1
R105 Resistor Comp: 470 8 5%, 1/4 W 01121 | CB4715 101625 1
R106 Resistor Comp: 10 k .1l%, .3 W 18612 | V53-1 102284 1k
R107 Not Used

R108 Resistor Comp: 560 k 5%, 1/4 W 01121 | CB5645 101687 1
R109 Not Used

R110 Not Used

R11l1 Resistor, Potentiometer: 2 M 73138 89PR2M 102241 1
R112 Resistor Comp: 6.81 M 1%, 1/2 W 91637 | MFF-1/2 Tl 102279 1
R113 Resigtor Comp: 4.99 k 1%, 1/8 W 91637 MFF-1/8 T1 102079 5
R114 Resistor Comp: 35.7 k 1%, 1/8 w 19701 MF5C-D-3572-F 102144 1
R115 Not Used

R116 Not Used

R117 Resistor Comp: 15.8 k 1%, 1/8 W 91637 | MFF-1/8 T1 102232 1
R118 Resistor Comp: 35.7 k 1%, 1/8 W 19701 MF5C=D-3572-F 102144 1
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5.4 PARTS LIST (Cont'd)

EQUIPMENT/ASSEMBLY DESIGNATION A3, ANALOG P.C. ASSEMBLY #03757491 (Cont'd)
(1 (2) (3) (4) (5) (6)

DESIGNATOR COMPONENT NOMENCLATURE AND DESCRIPTION MFR'S MANUFACTURER'S SD STOCK NO. 1/Q

ITEM REF CODE PART NUMBER
R119 Resistor Comp: 12 k 5%, 1/4 W 01121 | cBl235 101565 b
R120 Not Used
R121 Resistor Comp: 3.32 k 1%, 1/4 W 91637 MFF-1/8 T1 102114 1
R122 Resistor Comp: 6.19 k 1%, 1/4 W 91637 MFF-1/8 Tl 102199 1
R123 Resistor Comp: 47 Q 5%, 1/4 W 01121 CB4705 101560 oL
R124 Resistor Comp: 150 Q 5%, 1/4 W 01121 CB1515 101615 1
R125 Resistor Comp: 150 Q 5%, 1/4 W 01121 CB1515 101615 1
R126 Resistor Comp: 47 Q 5%, 1/4 W 01121 CB4705 101560 1
R127 Resistor Comp: 10 k 5%, 1/4 W 0l121 CBl1035 101570 1
R128 Resistor Comp: 10 k 5%, 1/4 W 01121 CB1035 101570 1
R129 Resistor Comp: 3.3 M 5%, 1/4 W 01121 CEI355 101660 1
R130 Resistor Comp: 150 k 5%, 1/4 W 01121 CB1545 101604 2
R131 Resistor Comp: 510 & 5%, 1/4 W 01121 | CBS5115 101616 3t
R132 Resistor Comp: 33 k 5%, 1/4 W 0l1l21 CB333S 101576 1
RI:33%, Not Used
R134 Resistor Comp: 33 k 5%, 14/ W 01121 CB3335 101576 5 §
R135 Resistor Comp: 68 k 5%, 1/4 W 01121 CB6835 101597 1
R136 Resistor Comp: 4.7 k 5%, 1/4 W 01121 | cB4725 101598 1!
R137 Not Used
R138 Resistor Comp: 4.7 k 5%, 1/4 W 01121 | CB4725 101598 1
R139% Not Used
R140 Resistor Comp: 100 k 5%, 1/4 W 0ll21 CB1045 101558 1
R141 Resistor Comp: 100 Q 5%, 1/4 W 01121 | CBl101S 101609 a
R142 Resistor- Comp: 47 Q 5%, 1/4 W 01121 CB4705 101560 1
R143 Resistor Comp: 33 k 5%, 1/4 W 61121 CB3335 101576 14
R144 Resistor Comp: 4.7 k 5%, 1/4 W 01121 CB4725 101598 3
R145 Resistor Comp: 10 k 5%, 1/4 W 01121 CB1035 101570 1
R146 Resistor, Potentiometer: 200 @ 80294 3329H-1-201 101921 1
R147 Resistor Comp: 12 k 5%, 1/4 W 01121 CB1235 101565 1
R148 Resistor Comp: 68 k 5%, 1/4 W 01121 CB6835 101597 1
R149 Not Used =
R150 Besistor Comp: 7.5 k 5%, 1/4 W 0ll21 CB7525 101596 1
R151 Resistor Comp: 12 x 5%, 1/4 W 01121 CB1235 101565 1
R152 Not Used '
R153 Resistor Comp: 33 k 5%, 1/4 W 01121 CB3335 101576 1
R154 Not Used
R155 Resistor Comp: 12 k 5%, 1/4 W 01121 CB1235 101565 L
R156 Resistor Comp: 4.7 k 5%, 1/4 W 01121 | cB4725 101598 1
R157 Resistor Comp: 10 k 5%, 1/4 W 01121 | cBl035 101570 1
R158 Resistor Comp: 82 k 5%, 1/4 W 01121 | CB8235 101578 1
R159 Resistor Comp: 12 k 5%, 1/4 W 01121 | CB1235 101565 b
R160 Resistor Comp: 1 M 5%, 1/4 W 01121 CB1055 101605 1
R161 Resistor Comp: 1.8 k 5%, 174 W 01121 CB1825 101602 L
R1l62 Resistor Comp: 47 k 5%, 14/ W 01121 CB4735 101574 5
R163 Resistor Comp: 1 M 1%, 1/8 W 19701 MF5C-D=1004~F 101907 1
R164 Resistor Comp: 90.9 k 1%, 1/8 W 19701 MF5C-D-9092-F 102158 1
R165 Resistor Comp: 71,5 k 1%, 1/8 W 91637 MFF-1/8 T1 102248 1
R166 Resistor Comp: 39.2 k 13, 1/8 W 19701 MF5C=D=3922-F 102147 1
R167 Resistor, Poteptiometer: 5 k 73138 89PRSK 102473 1
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EQUIPMENT/ASSEMBLY DESIGNATION A3, ANALOG P.C. ASSEMBLY #03757491 (Cont'd)
DESI(G]N)ATOR (2) (3) () (5) (6)
COMPONENT NOMENCLATURE AND DESCRIPTION MFR'S MANUFACTURER'S SD STOCK NO. 1/Q
ITEM REF CODE PART NUMBER
R168 Resistor Comp: 1 Q 5%, 2 W 75042 BWH 102214 1
R169 Resistor Comp: 47 R 5%, 1/4 W 01121 CB4705 101560 ol
R170 Resistor, Potentiometer: 200 Q 73138 89PR200 102120 1
R171 Resistor, Potentiometer: 50 @ 73138 89PR50 102184 1
R172 Resistor Comp: 100 Q@ 1%, 1/8 W 19701 | MF5C-E-1000F 102034 1
R173 Resistor Comp: 4.7 k 5%, 1/4 W 01121 CB4725 101598 1
R174 Resistor Comp: 1 M 5%, 1/4 W 01121 CB1055 101605 1
TP1 Test Point, Brown 91506 8041-1G3 100521 1
TP2 Test Point, Red 91506 8041-1G4 100522 1
TP3 Test Point, Orange 91506 8041-1G5 100523 1
TP4 Test Point, Yellow 91506 8041-1G2 100524 1
TPS Test Point, Green 91506 8041-1G7 100525 3
TP6 Test Point, Blue 91506 8041-1G8 100526 3
TP7 Test Point, Violet 91506 8041-1G11l 100527 1
TP8 Test Point, Grey 91506 8041-1G10 100528 1
TP9 Test Point, Black 91506 8041-1G6 100520 1
TP10 Test Point, White 91506 8041-1G9 10529 &
Ul Integrated Circuit: Operational Amplifier| 27014 | LM20lAH 025758 1
u2 Integrated Circuit: Operational Amplifier| 27014 LM201AH 025758 1
U3 Integrated Circuit: Operational Amplifier| 27014 LM201RH 025758 1
U4 Integrated Circuit: Operational Amplifier| 27014 LM201AH 025758 1
us Integrated Circuit: Voltage Regulator 07933 RC4194TK1T0-661 045231 i
VR1 Semiconductor Device, Transistor: 07263 2N3565 101371 A
Silicon, NPN
VR2 . Semiconductor Device, Transistor: 07263 2N3565 101371 1
Silicon, NPN
VR3 Diode, Zener: 4.3 V 04713 1N4731 100465 1
VR4 Not Used
VRS Diode, Green Dot Selected 52542 037591 037591
VR6 Semiconductor Device, Transistor: 07263 2N3565 101371
Silicon, NPN
VR7 Semiconductor Device, Transistor: 07263 2N3565 101371 X
Silicon, NPN
VRS Diode, Ref: 6.2 V 04713 MZ620 100446 ; 4
VR9 Diode, Zener: 13V 04713 1N4743A 100014 1
VR10 Diode, Zener: 12 V 04713 | 1N963B 100390 3
VR11 Diode, Green Dot Selected 52542 | 037591 037591 1
VR12 Diode, Red Dot Selected 52542 037486 037486 1
VR13 Diode, Red Dot Selected 52542. | 037486 037486 1
VR14 Diode, Red Dot Selected 52542 037486 037486 1
VR1S5 semiconductor Device, Transistor: 07263 | 2N3565 101371 1
Silicon, NPN
VR16 semiconductor Device, Transistor: 07263 2N3565 101371 1
Silicon, NPN
VR17 Diode, Zener: 4.3 V 04713 | 1N4731 100465 1
VR18 Diode, Zener: 4.3V 04713 1N4731 100465 1
VR19 Diode, Red Dot Selected 52542 037486 037486 1
VR20 Diode, Red Dot Selected 52542 037486 037486 b ¥
Terminal, Insulated 71279 4034-3-0519 102773 20
Terﬁinal, Insulated Feed-thru 102974 2
Terminal 88245 | 20008 100482 9
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5.4 PARTS LIST (Cont‘d)
£QUIPHENT/ASSEMSLY DESIGNATION A3, ANALOG P.C. ASSEMBLY #03757491 (Cont'd)
(i (2) (3) (4) (5) (6}
DESIGNATOR COMPONENT NOMENCLATURE AND DESCRIPTION MFR'S MANUFACTURER'S $D STOCK NO. /0
1TEM REF CODE PART NUMBER
swage, Standoff, 4-40 X 1/4 83330 4142 100537 2
Receptacle, Cloverleaf 98921 011-6808 101262 3
Screw, Pan Head Machine: MIL MS51957-13 10062604 2
4-40 X 1/4
Nut, #4 Hex " MIL NAS671C4 100622
washer, # 4 split-lock MIL MS35338-135 100711
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PARTS LIST (Cont'd)

EQUIPMENT/ASSEMBLY DESIGNATION

SWITCH ASSEMBLY #03757493"

5-20

(1) ;

DESIGNATOR COMPONENT NOMENCLATURE AND DESCRIPTION né:Zs HANUF::')IUR:R‘S sD sr(gc)x NO. 5’3
1TEM REF CODE PART NUMBER
Switch Wiring Assembly 52542 | 03757493 03757493 3!
Switch Wiring Schematic 52542 7-03757401 7-03757401 1
C62 Capacitor: .01 uF +80-20%, 100 V 91418 TAll0 100103 1
C63 Capacitor: .0l uF +80-20%, 100 V 91418 TAll0 ‘100103 T
CR31 Diode, Zener: 600 V, la : 04713 1N4005 100413 1
CR32 Diode, Zener: 600 V, 1A 04713 1N4005 100413 I
F1 Fuse, 2 A 75915 275002 100605 1
F3 Fuse, 1/8 A 75915 | 275.125 100606 1
F4. Fuse, 1/4 A 75915 275.250 100609 i
R29 Resistor, Comp: 900 Q .1%, .3 W 18612 v53-1 102176 1
R30 Resistof, Comp: 90 Q .1%, .3 W 18612 V53-1 102177 1
R31 Resistor, Comp: 9 Q .1%, 1/2 W 18612 | v53-5 102178 1
R32 Resistor, Comp: .9 Q .1%, 1 W 15915 NS-1A 102282 13
R33 Resistor, Comp: .1 Q .1%, 2 W 15915 TSK2W2B 103381 1
R40 Resistor, Comps: 499 k 1%, 1/2 W 91637 MFF-1/2 T1 102247 x
R4l Resistor, Comp: 499 k 1%, 1/2 W 91637 MFF-1/2 T1 102247 1
R42 Resistor, Comp: 1 M 1%, 1/8 W 19701 MF5C-D-1004-F 101907 1
RS54 Resistor, Comp: 9 k .18, .3 W 18612 | v53-1. 102274 1
RSS Resistor, Comp: 998 Q .18, .3 W 18612 v53-1 102265 1
R7S Resistor, Comp: 22 M 58, 1/2 W 01121 CB226% 101628 1
VR17 Diode, Zener: 4.3 V, 108 1 W 04713 1N4731 100465 1
VR18 Diode, Zener: 4.3 V, 108 1w 04713 1N4731 100465 1
Tie, Cable: 0~-3/4 nylon 06383 | SSTIM 100753 2
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5.4 . PARTS LIST (Cont'd)
EQUIPMENT/ASSEMBLY DESIGNATION BCD P.C. BOARD ASSEMBLY #03778401 (Cont'd)
() (2) (3) (4) (5) (6)
DESTGNATOR COMPONENT NOMENCLATURE AND DESCRIPTION MFR'S MANUFACTURER'S SO STOCK NO. 7
ITEM REF CODE PART NUMBER
R19 Resistor, Comp: 33 k 5%, 1/4 W 01121 CB3335 101576 1
R20 Resistor, Comp: 33 k 5%, 1/4 W 01121 CB3335 101576 1k
R21 Resistor, Comp: 33 k 5%, 1/4 W 01121 €B3335 101576 1
R22 Resistor, Comp: 33 k 5%, 1/4 W 01121 "} CB3335 101576 1
R23 Resistor, Comp: 33 k 5%, 1/4 W 01121 | CB3335 101576 1
R24 Resistor, Comp: 33 k 5%, 1/4 W 01121 | CB3335 101576 1
R25 Resistor, Comp: 33 k 5%, 1/4 W 01321 CB3335 101576 1
R26 Resistor, Comp: 33 k 5%, 1/4 W 01121 CB3335 101576 3
R27 Resistor, Comp: 33 k 5%, 1/4 W 01121 CB3335 101576 1
R28 Resistor, Comp: 15 k 5%, 14/ W 01121 CB1535 101552 £
R29 Not Used
R30 Resistor, Comp: 22 k 5%, 1/4 W 01121 CB2235 101572 1
R31 Resistor, Comp: 22 k 5%, 1/4 W 01121 CB2235 101572 1
R32 Resistor, Comp: 22 k 5%, 1/4 W 01121 | €B2235 101572 1
R33 Resistor, Comp: 10 k 5%, 1/4 W 03123 CB1035 101570 1
R34 Resistor, Comp: 22 k 5%, 1/4 W 01121 CB2235 101572 1
R35 Resistor, Comp: 22 k 5%, 1/4 W 01121° | CcB2235 101572 1
R36 Resistor, Comp: 10 k 5%, 1l/4 W 01121 CB1035 101570 1
R37 Resistor, Comp: 22 k 5%, 1/4 W 01121 CB2235 101572 I
R38 Resistor, Comp: 22 k 5%, 1/4 W 01121 | -cB2235 101572 1
R39 Resistor, Comp: 3 k 5%, 1/4 W 01121 CB3025 101548 15
R40 Resistor, Comp: 22 k 5%, 1/4 W 0l121 CB2235 101572 1t
R41 Resistor, Comp: 22 k 5%, 1/4 W 0l121 CB2235 101572 1
R42 Resistor, Comp: 22 k 5%, 1/4 W 01121 CB2235 101572 1
R43 Resistor, Comp: 22 k 5%, 1/4 W 01121 -t cB2235 101572 1
R44 Resistor, Comp: 1.5 k 5%, 1/4 W 01121 | CB1525 101577 1
R45 Resistor, Comp: 1.5 k 5%, 1/4 W 01121 CB1525 101577 1
R46 Resistor, Comp: 4.7 k 5%, 1/4 W 01121 CB4725 101598 1;
R47 Resistor, Comp: 470 k 5%, 1/4 W 01121 | CB4745 101630 1
R48 Resistor, Comp: 1 k 5%, 1/4 W 01121 CB1025 101569 1
R49 Resistor, Comp: 3.3 k 5%, 1/4 W 01121 | .cB3325 101559 1
R50 Resistor, Comp: 4.7 k 5%, 1/4 W 01121 | CB4725 101598 1
R51 Resistor, Comp: 22 k 5%, 1/4 W 01121 CB2235 101572 1:
R52 Resistor, Comp: 22 k 5%, 1/4 W 011231 CB2235 101572 1.
R53 Resistor, Comp: 3 k 5%, 1/4 W 01121 CB3025 101548 L
R54 Resistor, Comp: 22 k 5%, 1/4 W 01121 CB2235 101572 1
R55 Resistor, Comp: 22 k 5%, 1/4 W 01121 CB2235 101572 2k
R56 Resistor, Comp: 22 k 5%, 1/4 W 0l1i21 CB2235 101572 8
R57 Resistor, Comp: 22 k 5%, 1/4 W 01121 | CB2235 101572 1
R58 Resistor, Comp: 22 k 5%, 1/4 W 01121 €B2235 101572 1
R59 Resistor, Comp: 22 k 5%, 1/4 W 01121 CB2235 101572 1
R60 Resistor, Comp: 5.1 Q 5%, 1/2 W 01121 | EB5165 102077 1
R61 Resistor, Comp: 1 k 5%, 1/4 W 01121 | cB1o25 101569 1
_R62 Resistor, Comp: 1 M 5%, 1/4 W 01121 | CB10OS5 101605 1
Ul Integrated Circuit, Hex Inverter, TTL 27014 DM74L04N 045268 I
u2 Integrated Circuit, Hex Inverter, TTL 27014 DM74L04N 045268 1
u3 Integrated Circuit, Quad 2-input NAND 01295 SN74L0O3N 045217 1
GATE, TTL
U4 Integrated Circuit, Quad 2-input NAND 01295 SN74L0O3N 045217 1
GATE, TTL
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PARTS LIST (Cont'd)
vhﬁqu&éENUASﬁMBLVDESNNATWN BCD P.C. BOARD ASSEMBLY #03778401 (Con;'d)
(1) (3) (4) (5) (6)
QESIGNATOR COMPONENT NOMENCLATURE AND DESCRIPTION MFR'S MANUFACTURER'S SD STOCK NO. /9
ITEM REF CODE PART NUMBER

us Integrated Circuit, Quad 2-input NAND 01295 SN74LO3N 045217 Ik
GATE, TTL

ué Integrated Circuit, Triple 3-input NAND 01295 SN74L10N 045218 1
GATE, TTL

U7 Integrated Circuit, Quad 2-input NAND 27014 DM74LOON 045267 a8
GATE, TTL :

us Integrated Circuit, Quad 2-input NAND 27014 DM74L0OON 045267 1
GATE, TTL

U9 Integrated Circuit, Quad 2-input NAND 27014 DM74LOON 045267 1k
GATE, TTL

ulo Integrated Circuit, Hex Inverter, TTL 27014 DM74L04N 045268 ik

Ull Integrated Circuit, Dual, 5 k V 50522 MCT6 102858 1

ul2 Integrated Circuit, Dual, 5 k V 50522 MCT6 102858 1

Ul3 Integrated Circuit, Dual, S5 k V 50522 MCT6 102858 1

Ul4 Integrated Circuit, Dual, 5 k V 50522 MCT6 102858 1

Uls Integrated Circuit, Quad 2-input EXCLV 01295 SN74L86N 045266 1
OR GATE, TTL

ule Integrated Circuit, Quad 2-input EXCLV 01295 SN74L86N 045266 1
OR GATE, TTL

uUl17 ;;Eegrated Circuit, Quad D Reg, Tri-State | 27014 DM85L51N 045210 1

uls ;;Eegrated Circuit, Quad D Reg, Tri-State | 27014 DM85LS51N 045210 1

Ul9 ;giegrated Circuit, Quad D Reg, Tri-State | 27014 DM8S5SLS1N 045210 1

u20 ;g{egrated Circuit, Quad D Reg, Tri-State | 27014 DM85L51N 045210 1

U21 ;g;egrated Circuit, Quad D Reg, Tri-State | 27014 DM85LS51N 045210 4

U22 Integrated Circuit, Quad D Reg, Tri-State | 27014 DM8SLS1IN 045210 T
TTL

v23 ;;:egrated Circuit, Quad D Reg, Tri-State | 27014 DM85LS1N 045210 3 &

U24 ;;Eegrated Circuit, Quad D Reg, Tri-State | 27014 DM85L51N 045210 )

u2s Integrated Circuit, Hex Inverter, TTL 27014 DM74L04N 045268 1

u26 Integrated Circuit, Quad 2-input EXCLV 01295 | SN74L86N 045266 1
OR GATE, TTL

u27 Integrated Circuit, Quad 2~input NAND 27014 DM74LOON 045267 1
GATE, TTL

u2s Integrated Circuit, Quad 2-input NAND 012985 SN74L-3N 045217 1
GATE, TTL .

u29 Integrated Circuit, 5 Volt Regulator 04713 MC7805CP 045256 37

U30 Integrated Circuit, Dual, 5 k V 50522 MCT6 102858 1

U3l Integrated Circuit, Dual, 5 k V 50522 |MCT6 102858 1

u3a2 Integrated Circuit, Dual, 5 k V 50522 |MCT6 102858 1

u33 Integrated Circuit, Dual, 5 k V 50522 MCT6 102858 1

Wl Jumper, Molded --- L-2007-1 102879 1

w2 Jumper, Molded - - - L-2007-1 102879 1

w3 Jumper, Molded e L-2007-1 102879 5

w4 Jumper, Molded e L-2007-1 102879 35

W5 Jumper, Molded S L-2007-1 102879 :

Wé Jumper, Molded - =- = |L=-2007-1 102879 1

w7 Jumper, Molded - - = |L-2007-1 102879 2%

Jl Connector, 12-pin 71785 252-12-30-160 102650 1
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5.4 PARTS LIST (Cont'd)

EQU LPMENT/ASSENBLE DESIGNATION BCD P.C. BOARD ASSEMBLY #03778401 (Cont'd)
1) (2) (3) (4) (5) (6)
DESIGNATOR COMPONENT NOMENCLATURE AND DESCRIPTION MFR'S MANUFACTURER'S SD STOCK NO. /Q
ITEM REF CODE PART NUMBER
Terminal, Swage 88245 2000B 100482
Screw, Pan Head Machine: MIL MS51857-15 10062606
4-40 X 3/8
Washer: # 4 flat MIL MS15795-803 100703
Washer: #4 split-lock MIL MS35338-135 100711
Nut, Hex: 4-40 MIL NAS671C4 100622
7205-2-74 5-25/(5-26 Blank)




3814

DIGITAL VOLTMETER LOGIC ARRAY
FAIRCHILD SILICON GATE MOS INTEGRATED CIRCUIT

GENERAL DESCRIPTION — The 3814 provides the logic required to implement & 4 1/2-Decade
Digital Voltmeter. in addition to four full decade counters and two overflow latches, the device is
designed to drive a muitiplexed display providing a Binary Coded Decimal output (to drive a BCD
converter) and five decoded outputs to strobe the display.

Automatic leading zero bianking is simply accomplished, and & sepsrate input is provided to blank the

LOGIC SYMBOL

MP - 100 2000
entire display. Other outputs provide counter overflow information and suto-ranging contrql signals. ——fice sf' o
The 3814 is manufactured using silicon gate P-channel enhancement mode technology. —Of TRANS i a S B
e sl WA NG L E2L
e DIRECT TTL/DTL COMPATIBILITY — NO EXTERNAL COMPONENTS D fhene
—f STEP
e DC TO 600 kHz OPERATION s ot oso tyetes T
® BCD OUTPUT — OOMPATIBLE WITH DISPLAY DECODERS | l ‘ | ] ' ] I i
e EXTERNAL CONTROL MULTIPLEX FREQUENCY — ACCOMMODATES LED DISPLAYS
e UNDER RANGE AND OVER RANGE OUTPUTS
e 10-COUNT DELAY TO MASK ANALOG SWITCHING NOISE
; X VSS = PIN 24
ABSOLUTE MAXIMUM RATINGS v = PIN 18
Seovage Temperature -65°C to +150°C vgﬁ = PIN13
Opersting Temperature 0°C to 70°C
‘VGG +0.3 to -24V
All Other Inputs = +0.3 to -18V
Outputs ' +0.3t0 -8V (i < 10 mA}
BLOCK DIAGRAM CONNECTION DIAGRAM
: = e (TOP VIEW)
A ) < o E
eRCr £ 10 TC r—ﬂjb TC| c 10 TC| ‘-tj 0 TC| —4{3’ +4 TC
l MR R MR 1] A
ﬁ -1
10 COUNT PAUSE cP : 1 -/ 24 : Vss
e SYNCH i : e TNAN‘SE 2 5} 3 w
TRANS = £ . D Q
Lo = '[ e : - = o [ » 23 o
FLIP-FLOP To3 > < L [ L ) L " Bo Dy o4 2 D Og
u € 48IT LATCH E ‘.'T&.L,Arc" E 48IT LATCH € 4-BIT LATCH £ 4817 LATCH
= = = 0, []s 2 [ <100
[——Dnm—' =T e e, [Je 1] 2000
DETECT JOETECT BOETECY JDETECT 0. , 18 : 051
b Q71 0a : 8 17 : O¢
‘.l 4 Ja fa e 778 : 9 18 :] Qg,
04 Og Oc Op O A A c Qg1 Qg2 og [0 15 (1 Voo
BLT::_‘* BLANKING CONTROL ’ SELECT MULTIPLEXER “": H ] Test
== 1 e op []12 13 Voo
f [l
MR scanner
i
STEP
0p Og Oc Op O Oy Oy 04 Og

Fairchild makes no representation that the 3814 can be used in the circuits described herein without infringing
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FAIRCHILD MOS INTEGRATED CIRCUIT e 3814

FUNCTIONAL DESCRIPTION: The 3814 is intended for use as the digital logic portion of digital voltmeter systems. An input clock (CP) drives
4-1/2 decades of BCD counters, with the counters changing state on the LOW to HIGH clock transition. The output of the second decade is
gated with the input clock (CP) and brought off chip (+100) for use as an additional clock. This clock may be used to drive the multiplexer
input (Step).

A clock input following a LOW state on Master Preset (MP) will set the counters to 30,000. The 3814 will then count the next 10,000 clock
pulses, and be in the 00,000 state. At this count the device will ignore the next 10 clock inputs. This feature is useful when the device is used
in systems where the current switching associated with analog to digital conversion generates transients which might cause false triggering. This
10 count correction requires a small current (equal to the integral of 10 counts of the standard current) be added to the unknown current. Thus,
even if the current to be measured is zero, the integrator output voltage is moved off zero, eliminating comparator transient triggering. Follow-
ing this 10 count pause, the 3814 wontinues to count; in normal operation the A/D circuitry will provide a transfer input, causing the count
to be loaded into the latches. The count stored (and present at the output multiplexer) will be proportional to the ratio of the unknown current
to the standard current. The counter will continue to accept clock pulses, and at 20,000 the Qg ¢ output will go LOW and the Qg output will
go HIGH. This state may be decoded and used to reset the analog circuitry. Since current switching associated with this reset may again cause
false triggering, only one transfer command is accepted during the interval from 00,000 to 39,000.

In typical operation, the states of the two overflow flip-flops (Qg 1 and Qgg) may be used to control system operation.

COUNT Qg1 | Qg2
30,000 to 00,000 1 1
00,000 to 10,000 0 0
10,000 to 20,000 1 0
20,000 to 30,000 (] 1

Inaddition, the Qg2 output is latched and brought out as Qg5 . If a system utilizing a full scale count of 19,999 is implemented with the 3814,
the HIGH state of Qgo( will indicate an over-range condition. The divide by 2,000 output (+2,000) is intended for use as an under-range in-
dicator. If this output has not gone HIGH when a transfer command is received, the total count is less than 10% of full scale.

DATA OUTPUTS — The state of ore of the 4 1/2 decade counters is presented as a BCD multiplexed output (O1, 03, O4. Og). One of the five
decoded outputs (Op, Og, Oc, Op. Og) wili be HIGH,. indicating which decade’s count is.present at the BCD outputs. The multiplexer is
clocked by a separate input (Step) which may be driven at 1/100 of the clock frequency by directly connecting the + 100 output to the Step
input. ;

BLANKING — Automatic leading zero blanking is simply accomplished by directly wiring two pins of the 3814. One of the decade outputs (Op
through Og) when wired to the decimal point (DP) input will cause all leading zeros to the left of the feedback decade to be automatically
blanked. For example if the count is 00120 and decade A’ (Op) is connected to DP, the display will be “120". With the same count, and
decade ‘D"’ (Op) connected to DP, the display will be 0120. When the Blank input is LOW all outputs (O thru Og) go LOW.

TEST INPUT — This pin is used during the testing of the 3814 and must be wired to Vgg for operation.

DC CHARACTERISTICS: Vgg =+5.0V 5%,Vpp=0V,Vgg =—12V 5%, Ta =0°C to +70°C

SYMBOL CHARACTERISTIC MIN. TYP, MAX. UNITS CONDITIONS
ViH Input Voltage HIGH Vgs—1.0 Vgs+0.3 Y All Inputs Including CP
ViL Input Voltage LOW -2 +0.8 \% All Inputs Including CP
VOH1 QOutput Voltage HIGH 24 Vss Vv a) Sourcing 200 A for Outputs; Qg 1,

Qg9, Qgg(, +2000, C| <20 pF.

b) Sourcing 400 uA for outputs;
01,02, 04. Og: C|_ <30 pF.

VoH2 Output Voltage HIGH Vgs—1.0 Vss \ Sourcing 200 A for outputs Op, Og, Oc,
Op. Og.+100; C| <20 pF
VoL Output Voltage LOW 04 \" a) Sink 1.6 mA on outputs Qg 1, Qg2.

Qg21.0a.0g.O¢c.Op. O, + 100,
+2000; C_ <20 pF.

b) Sink 2.0 mA on outputs O1, Op, Og,

Og, C <30 pF.
RiN1 Input Resistor Returned to Vgg 1 25 5 kQ Inputs: CP, Blank, MP, Trans.
RiN2 Input Resistor Returned to Vgg 10 25 50 kQ Inputs: Step, DP

(4]

ele VGG Supply Current 3 15 mA

Iss Vgg Supply Current 20 30 50 mA
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AC CHARACTERISTICS: Vgg = +5.0 V 5%, Vpp =0V, Vgg = =12 V 5%, Tp = 0°C to 70°C.

SYMBOL CHARACTERISTIC MIN. TYP. MAX. UNITS COMMENTS
f Operating Frequency DC 1.667 us Figure 1
tPwe Clock Pulse Width 300 220 ns Figure 1
tTs TRANS Set Up Time 250 ns Figure 2
tTH TRANS Hold Time 50 ns Figure 2
tDHL HIGH to LOW Transistion for Qutputs

+100 320 1000 ns Figure 3
+2000 375 1000 ns Figure 3
Qg1, Qg2 400 800 ns Figure 3
01,02,04,08 450 1000 ns Figure 4
tDLH LOW to HIGH Transition for Outputs
+100, 350 1000 ns Figure 3
+2000, 450 1000 ns Figure 3
Qg1. Qg2 425 800 ns Figure 3
01,092,04,08 550 1000 ns Figure 4
tpDC Clock 60 200 ns Figure 1

Fig. 1. Input clock waveform

Fig. 3. Propagation delay-outputs

TIMING DIAGRAMS
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Fig. 2. Transfer sstup and hold times
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Fig. 4. Propagation delay - BCD outputs
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THE 3814 DIGITAL VOLTMETER LOGIC ARRAY

INTRODUCTION

Fairchild Semiconductor has developed a silicon gate device
that contains most of the logic required for a 4 1/2 decade
digital voltmeter. All necessary BCD counters, latches and
the display multiplexing logic is on chip. in addition, the con-
trol signals necessary for dual slope integration technigues
are generated by the 3814 device. The BCD outputs can
directly drive a 9315 BCD to 1-of-10 decoder or 9307 BCD
to 7-segment decoder. Zero suppression is generated on chip
by feeding back the DIGIT SELECT output. Qutputs are also
provided for indicating over range and under range. A unique
feature of the 3814 is the incorporation of a 10-count pause
at the start of an integration cycle to mask noise generated
when switching the external analog circuits, such as the
reference current source.
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BLANK w3
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o
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Vss = LEAD 24
Vpp = LEAD 13
Vgg = LEAD 15

LEAD

.cpP CLOCK INPUT
TEST TEST INPUT
MP MASTER PRESET
TRANSFER SYNCHRONOQUS TRANSFER
DP DECIMAL POINT INPUT
BLANK BLANK INPUT
STEP STEP INPUT
+100 CLOCK OUTPUT CP/100
+2000 SQUARE WAVE OUTPUT CP/2000
Qg1 LSB DECADE 5
Qg9 MSB DECADE 5
QgL Qg2 LATCHED
041,092, 04,0g BCD OUTPUTS

Oa.0g,Oc,Op, O DECODED DIGIT SELECT

DUAL SLOPE INTEGRATION

A reliable and accurate DVM circuit must be insensitive to
long term changes of such factors as supply voltage, time base,
and passive and active component values. For the short term,
it must be able to reject 60 Hz line perturbations. Dual Slope
Integration achieves a high degree of accuracy by causing the
effect of changes in these parameters to cancel.

One method of Dual Slope Integration involves integrating a
current directly related to the unknown voltage (V) for a
fixed period of time, followed by the integration of a standard
current (lg) until the integrator output returns to zero. The
amount of time required to null the integrator is directly pro-
portional to the ratio of I, to lg and therefore to V,. Since
the same system power supply, time base and components are
used for integrating the known and unknown currents, their
absolute values are not extremely critical.

3814 BLOCK DIAGRAM

The 3814 provides 4 1/2 decades of BCD counters, with a
modulus of 40,000, clocked by the CP input, (Figure 2). The
CP input is TTL compatible and requires a low time of 300 ns
minimum and a high time of 500 ns minimum. The counters
change state on the low-to-high CP transition.
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Fig. 1. Logic symbol and lead designation.

Fig. 2.  Bilock diagram.

Fairchild makes no representation that the 3814 can be used in the circuits described herein without infringing the patents of third parties The sale of the 3814 by Fairchild conveys
no nights by implication. estoppel or otherwise. under patent claims covering combinautions of this product with other devices or elements




The second decade output is gated with the clock and
brought off chip to provide a clock pulse output for every 100
input clocks (" +100 output’’). The output of the first flip-
flop of the thousands decade is buffered and brought directly
off chip as “ +2000". The outputs of both flip-flops of the
fifth “half decade” are available as outputs Qg1 and Qggp
The latched state of the most significant bit (Qgoy ) is also
brought off chip.

A TRANSFER input causes the data in the counters to be
stored in the latches. This input is edge sensitive and is syn-
chronized internally with the clock. When the TRANSFER
input changes from high to low the circuit is enabled, so that
when CP goes low, data is Stored. A TRANSFER command is
permitted only once during a count cycle by an internal fiip-
flop which is set when the first transfer occurs, and remains
set until the next terminal count (counters advancing from
39,999 to 00,000). Transfers are ignored when this flip-
flop is set.

The latched state of each decade is multiplexed out as BCD
data on outputs Oy, Oy, O4 and Og. The multiplexer
is driven by a scanner counter with cutputs O4, Og, O,
Op and Og available. This counter is clocked by the STEP
input causing the stored data to appear, decade by decade, on
the 01, O3, O4 and Og outputs. One of the Op through
Og outputs will be high indicating the decade displayed.
The BLANK input (active low) causes ali five of these outputs
to go low. Because outputs Oy through O can drive dis-
play lamps in a multiplexed system the dispiay will biank
when they are low.

FUNCTIONAL DESCRIPTION

Figure 3 is a simplied schematic of a digital voitmeter using a
3814 with an integrator and comparator front-end. Figure 4
shows the outpui waveforms of the integrator ‘and com-
parator for a typical cycle when some unknown voltage is
applied to the input of the integrator (V). During the time
interval from 30,000 to 39,999, & current I, (uV,/Ry)
is integrated. When the counter reaches 40,000 (or 00,000),
the input to the integrator is switched to integrate the stan-
dard current lg. Integration of the standard current con-
tinues until the integrator crosses the null point. At this time,
the comparator output switches states to a LOW and this sig-
nal is used to cause a transfer of the count into the latches in
the 3814. The stored count is then directly proportional to
the ratio I,/lg When the count reaches 20,000, the
analog circuitry can be reset to zero.

Fig. 3.  Simplified schematic of front end.
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Fig. 4. Integrator and comparator waveforms.

A glitch may occur in the null detector output when it
changes state or during an analog reset. To prevent false load-
ing of a count into the storage latches, the transfer input is
sccepted only once during the interval 00,000 to 39,999.
Any transfer commands after the first one are ignored.

The controi for the various periods of integration can be ob-
tained from the Qgq and Qgo outputs of the 3814. A
11" state means the unknown should be integrated, an “X0O"
means the standard should be integrated and a “O1'' means
the reset period is present. (The circuitry need not be reset
here if a DVM capable of displaying O, 1 or 2 in the most signi-
ficant decade is desired. In this case, the analog signals must
be rapidly reset at count = 30,000.) IfoniyaOora 1 in the
most significant decade is required, a transfer occuring dur-
ing the interval 20,000 to 30,000 indicates overfiow. This
can be detected by the Qg output, which will be high if
a count greater than 19,999 was stored in the latches. This
can be used to indicate overflow, to automatically up-range,
and to blank the display by means of the BLANK input. Forc-
ing MASTER PRESET (MP) sets the internal counters to
30,000 on the next clock pulse.

The <2000 output can be used to down range in an autorang-
ing instrument. If this output has not yet gone high when the
transfer is received, then the count is less than 10% of full
scale (count <1000).

The data outputs are designed to drive a multiplexed display
system. A single decoder/driver (such as the 9315 BCD to
1-of-10, or the 9327 BCD to 7-segment) is connected to the
04, 05, O4 and Og outputs. The outputs of the de-
coder drive all the display devices. The Op, Op. Oc.
Op and Og outputs drive transistors which select the
desired digit. The BCD will have one quarter unit load left
over which can be used to drive a low power TTL latch (93L00)
or register if paraliel BCD data is desired as an additional
output of the DVM.

The STEP input, which drives the output muitiplexer, can be
driven directly from the <100 output or can be driven by a
separate oscillator.

ZERO OFFSET

An analog glitch also occurs when the integrator input is
switched from |, to lg. If the input voltage is near zero,
the integrator output is close to the null line at the end of the
integration. The glitch might cause false triggering of the null
detector. For this reason lzp adds a quantity of charge
equal to ten counts of Ig during the integration of the un-
known voltage V, as shown in Figure 3 and Figure 5. This
fixed offset guarantees that the integrator output moves away



from the null even if the input voltage is zero. When the count-
er on the 3814 reaches 40,000 {00,000) the counter remains
at zero for ten counts, thus subtracting out the extra ten units
of current added during the integration of the unknown volt-
age.

EXPANSION TO 6 1/2 DECADES

To increase accuracy, additional decades can be added using
standard MSI components. Figure 8 shows the extra devices
needed to realize a 5 1/2 digit system.
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Fig. 5. Integrator output when Vy = 0 showing desired zero offset.

LINE REJECTION

Line rejection is important for measuring voltages from high
impedance sources. As shown in Figure 6, any 60 Hz com-
ponents contained in the unknown voltage have an average
voltage of zero only if the sample period is some harmonic of
60 Hz. Since the sample period of the 3814 is 10,000 clocks,
a suitable clock frequency would be 600,000 Hz for good line
rejection. This would give a sample rate of 15 Hz and an out-
put multiplex rate of 6 kHz if the +100 output is used as the
STEP input.

Myt Vi

VXay

Vi (60 Hz)

r‘——l/BO SEC = 10,000 UNITS ——&

Fig. 6. Line rejection.

DECIMAL POINT

The position of the decimal point in the display is selected by
an external switchi For zero suppression, the DP input of the
3814 must be driven by one of the five DIGIT SELECT ocutputs.
This feedback inhibits the zero suppression for that decade
and all remaining decades to the right. If the DP input is tied
to Vgg, all digits are displayed. Tying DP to Vpp has the
same effect as tying it to output Og. The different possibilities
are shown in Figure 7.

DIGIT FED BACK COUNT DISPLAY *
A, or DP = Vgg 00000 0
A, or DP = Vgg 00120 120
B 00120 12.0
c 00120 1.20
D 00120 0.120
E, or DP = VDD 00120 0.0120
E DCBA

*The decimal point itself in the display is not controlled by the 3814.

Fig. 8. Modification for 5-1/2 decades.

UNDER RANGE INDICATOR

For input voltages less than 10% of full scale, an under range
signal can be generated by gating Qgq. Qg the + 2000
output and the analog comparator output. Figure 9 shows
circuitry required for a constant output which can be used to
turn on a Light Emitting Diode or as a control signal for auto-
ranging circuitry. A pulsed output is shown in Figure 10.
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Fig. 8. Under range indicator.
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Fig. 7. Decimal point positioning.

Fig. 10. Blinking under range indicator.




BLANKING BETWEEN DIGITS

While the outputs are multiplexed to the various digits, inter-
ference may appear depending on the type of display and the
multiplex rate. Figure 11 shows a self-driven blanking scheme
to assure that the segment select inputs are stable prior to
digit select

GAS DISCHARGE DISPLAY

The BCD outputs of the 3814 will directly drive the 9315
1-0f-10 decoder for systems using NIXIE* display tubes.
Figure 12 shows the circuit required. For detailed information,

100

STEP BLANK
3814

see Fairchild Application Note 212 on digital display systems. Fig. 11.  Self-driven multiplexer with blanking between digits.
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Fig. 12. NIXIE* output.

*NIXIE is a registered trademark of the Burroughs Corp.



LOW COST DVM

Figure 13 shows one version of the basic DVM shown in
Figure 3. An input buffer, such as uA776, could have been
added to boost the input resistance to 400 MS2 and provide
isolation of the unknown from the action of the current
sources. |f source resistance is low, the buffer may not be
needed. The Iz and Ig current sources have been imple-
mented with discrete components. Also, temperature compen-
sation has been added to the Ig circuit as this is most critical
to system accuracy. As designed, only positive inputs are
properly integrated. If negative input capability is also
desired, additional current sources and gating are needed.

Ideally, SW4 and SW, have zero resistance when on,
infinite resistance when off and no offset voltage. For an
accurate system then, bipolar transistors cannot be used be-

“cause of offset. P-Channel or N-Channe! FETs ably satisfy

all three of the switch criteria. To avoid gate-to-source de-
biasing, P-Channel devices should be used for negative input
voitages and N-Channel devices for positive inputs. The
versatile nA776 is used again as the integrator amplifier;
the pnA734 comparator receives the integrator signal and
upon a null crossing, generates the transfer command to the
3814. All gating for mode control to SWq, SWjy and SW3
is obtained from the Qpq and Qgy output. The FND21
LED Display Module and the associated decoder and drivers
are also shown. For flexibility of decimal point location and
zero suppression, a five position SPST switch has been added
to appropriately gate the DIGIT SELECT outputs to the DP
inputs.

This DVM can be built with a total of only six integrated
circuits; seven if input buffering is required.
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ON ROTTOM OF SWITCH (CLIP 0FF THESE

PINS PER DETAIL B,

DO NOT SOLDER LNTIL COMPONENT HAS
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LOOPS. DO NOT PULL LEADS TIGHT AGAINST
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