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model 2770A
dc panel meter

1. GENERALlNFORMATlON
11 Unpacking and Shipping

After unpacking, carefully examine the instrument for
physical damage that may have occurred in transit. If any
damage is noted, immediately contact United Systems Cor-
poration for further instructions.

If it should become necessary to return the instrument to
United Systems Corporation, repackage in original carton or
make certain that at least four inches of padding material
surrounds the instrument to prevent damage during ship-
ment. When returning instruments to the factory, give a full
description of the failure of the instrument and the mode of
operation that was used when the instrument failure oc-
curred.

Ship via UPS, motor truck, or air freight PREPAID to:

UNITED SYSTEMS CORPORATION
918 Woodley Road

P.0O. Box 458

Dayton, Ohio 45401

Countries outside the United States and its possessions
should contact our local representative for instructions.

CAUTION

The anti-static strip on the rear edge terminals MUST
be retained and applied to the instrument before
reshipping. If the alarm option board (option C) is
shipped separately, the anti-static strip must first be
installed on the edge terminals and the board must
then be placed into a plack anti-static bag before ship-
ping.

|f the anti-static strip has been misplaced, wrap the
instrument or circuit board with aluminum foil before
shipping.

1.2 Instrument Identification

The instrument model, serial number, and other pertinent
data are given on the identification tag on the pottom of the
instrument. ¥




1.3  Technical Characteristics

Overload
Accuracy @ Protection
Model Range Resolution 23°C +3°C <85% r.h. Input 2 (DC or AC Peak)
2770A-00 | +£19.99 mv 10uv +0.055% Rdg. + 0.05% F.S. 100V
2770A-01 +199.9 mv 100 uv +0.05% of 1000 meg 20V
2770A-02 | +1.999v 1 mVv reading + 200V
2770A-03 | +19.99v 10 mV 0.05% of
2770A-04 | +199.9v 100 mV Full Scale 10 meg 1200V
2770A-05 | 41000V v
SHUNT
2770A-08 | +1 99.9uA 0.1uA +0.1% of 1K 30 mA
2770A-09 | £1.999 mA 1 uA reading + 100 ohm 100 mA
2770A-10 | £19.99 mA 10 uA 0.05% of 10 ohm 300 mA
2770A-11 +199.9 mA 100 uA Full Scale 1 ohm 1A
+0.2% of Rdg.

2770A-12 | +£1.999A 1 mA +£0.05% of F.S. 0.1 ohm 3A

Temperature Coefficient:

Model 2770A-00

Models 2770A-01 thru -05
Models 2770A-08 thru -12

Response Time
AC Rejection

+0.005% Reading +0.01% Fyl| Scale/°C
1+0.005% Reading & 0.002% Ful| Scale/°C
+0.008% Reading +0.002% Full Scale/°C

850 mSec 10 99.99% of DC step change: except2770A-00: 1 Sec
Common Mode: 120 dB @ DC
>80dB @ 50/60 Hz
Maximum common mode voltage = 500Vdc or peak ac
Normal mode: 35 dB @ 50/60 Hz; except Model 2770A-00: 60 dB




Sample Rate

Input Bias Current®
Overrange Indication
Continuous Sample

Sample Inhibit

BCD Output
(“E” & N Option)

Reading Retention
Enable (“E” Option only)
Operating Ambient
Power Requirements

Dimensions

* Stated at 23°C £3°C @ less than 85% R.H.

4 per second nominal

100 picoamps nominal; except Model 2770A-00: 10 mA nominal
Display flashes approximately 2 times/second:;

overrange bit comes true

Normal operation, no jumpers required

Sample can be inhibited and reading retained by applying Logic O

or ground to the m input or by applying

Logic 1 to the sample inhibit input.

Parallel 8-4-2-1 BCD for all digits.

TTL Compatible Logic

"E' Option “N’ Option
Logic 1 = +2.4V Min @ Logic 1 = +2.4V Min @
100 uA Source 0.4 mA Load
Logic 0 = +0.4V Max @ Logic 0 = +0.4V Max @
1.6 mA Sink 1.6 mA Sink

TTL Logic 1 (+3.5V Min to +5V) retains last BCD reading

TTL Logic 1 (+3.5V Min to +5V) or open enables all BCD output lines.

TTL Logic O (Oto +0.8V) causes all BCD output lines to
assume a third high impedance state.

+50°F to +122°F

+10°C to +50°C

105/125V or 210/250V 50/400 Hz, 2.5VA

Option “R” only: 5 volts + 5%, 500 milliamps

4.39W X 1.89"H X 4.50"D

11.15cm W x 4.8cm H x 11.43cmD



Mounting Hole

Weight

INPUTS

BCD Alarm Input &
Polarity (See Section 2.9.3)

Alarm Mode

Alarm Reset

Alarm State Selection

Sample Inhibit

3.75" X 1.72"

9.63cm X 4.37 ¢m

Net: 1 Ib, Shipping: 1-1/2 |ps.
0.45 kg 0.675 kg

ALARM OPTION
(Option “c")

NOTE
All inputs used for TTL logic require a pull-up resistor,
not to exceed 10K ohm, from each input to +5 vpC,

1. Programmable by jumpers on rear connector
2. Programmable by external BCD switch or Model 772 switch accessory
3. Programmed by external TTL compatible logic levels.
Logic level must be coincident with strobe output.
Self Resetting: TTL compatible Logic ‘0" or open
Latch and Hold: TTL compatible Logic 1" or +5VDC
TTL Logic “1" or +5 Vdc resets alarm

Status of Status of Status of
Alarm Relay Alarm
Select Contact Output

(J2, (J2, Pins vz,

Pin A15) * Input Signal Level 16 & 17) Pin B17)

L Below Level Closed Logic "1~

Logic 1 . 5
Above Level Open Logic ‘0

S e Below Level Open Logic “0”

Logic 0 5 e
\_J Above Level Closed Logic “1

*NOTE: Positive Polarity, “Equal To” is same as below level.
Negative Polarity, “Equal To" js Same as above Jevel.

Logic “0” inhibits sampling



OUTPUTS

Output Logic Logic “1”

Logic "0 | Sink =

Alarm Outputs
Data Strobe Output

| Source = 1 mA @ 2.5 Vdc

2.5 mA @ 0.4 Vdc

Qutput is true {Logic “1") within 20 mS of end of sample
External BCD input must be in synchronism with

the appropriate data strobe Logic 1" output.

Relay Output (Contact Limits)
(Contact Limits)
45 Vdc Output

70 Vdc @ 100 mA
Do not exceed 7.5 VA, 0.5A carry current
Available for rear panel programming only.

This output is not to be used to operate external loads.

power/Analog Connector
BCD Connector (“N” Option Only)

Alarm Connector (“E” Option Only) p/N 51-16848

1.4 Precautions

The input and BCD connectors are keyed with the pin
numbers on top and the connector for the Alarm Option, Op-
tion C is keyed with the letter B’ on top. Failure 10 mount
the connector correctly may result in permanent damage to
the instrument. To operate these instruments, earth ground
as well as high and low power MUST be supplied to the con-
nector. Unstable readings may occur if the earth ground con-
nection is deleted.

Cinch 50-30EE-30 (our p/N 51-07548-15)
Cinch 50-24EE-30 (our p/N 51-07548-12)

Do not apply AC power to units with a model number
containing the suffix R.

The Model 2770A incorporates two (2) fuses for in-
creased instrument protection. A current limiting fuse, F2.
guards against major fault conditions (large overload); and a
thermal fuse, F1, protects the instrument should a minor
fault condition occur (temperature above a safe level causes
thermal fuse to open).




Both fuses are “one-time” devices which must be
replaced once they have opened. Part numbers for these
fuses are given in the MAIN BOARD parts list in Section 6 of
this manual. Their physical locations are illustrated in Figure
15.

2. OPERATION

2.1 Input Connections
2.1.1 Power Connections

All instruments have a lower connector, J1, used for line
power and analog input connections. Instruments which
have BCD or alarm output (Option C, E, or N) have a secon-
dary connector, J2, located directly above J1 for interfacing
with an auxiliary recording or alarm device,

The figures 3, 4, and 5 indicate the proper power connec-
tion for 115 and 230 volts AC and +5 volts DC operation.

D;Lﬁ@t??rszc??::.

T2
WO A B L D E F

Figure 1
Rear View of Instrument

WARNING

Power input is applied to the rear connector J1, on
Pins 5 and 7 with power line ground at Pin D. Failure
to use power line ground according to latest electrical
code may result in g SHOCK HAZARD or upstable
readings. Power ¢onnections must be properly in-
sulated before applying power.

CAUTION

Do NOT apply AC power to units with a mode| number
containing the suffix “R"

Figure 2
Alarm Option Connector




EARTH
GROUND LINE INPUT

2.1.2 Signal Input Connections

Instrument may be either a voltmeter or an ammeter by

proper connection of external resistors on the line and

analog connector, J1. Optional features such as decimal

point positions, and reading retention will be discussed in
Figure 3 their respective sections.

105/125 VAC Operation Input Connections

EARTH
GROUND LINE INPUT

WARNING

These instruments are designed to be used only by
personnel qualified to recognize shock hazards and
trained in the safety precautions required to avoid
possible injury. Refer to SHOCK HAZARD WARNING
on the inside front cover of this manual.
Figure 4 Input terminations must be insulated before apply-

210/230 VAC Operation Input Connections ing an input signal. For maximum safety turn off all
power to the circuit being measured before connecting
-or disconnecting leads.

Figures 6, 7 and 8 illustrate the various input con-
nections.

Figure 5
5 Volt DC Operation Input Connections
(R Option Only)




SIGNAL SIGNAL
GROUND INPUT

Figure 6
Model 2770A-00, -01 & -02 Input Connections

SIGNAL SIGNAL
INPUT GROUND

Figure 7
Model 2770A-03, -04 & -05 Input Connections

Figure 8
Model 27704-08 thru -12 Input Connections

e T

2.2 Decimal Point Location

The decimal point may be located in any one of three
positions as determined by jumpers on the rear connector.

the rear connector, J1, for each specific decimal point.

Location Jumper
00.0 Jto L
0.00 Jto 9
.000 Jto 10
000 None

2.3  System Interface

stabilized reading.

In addition to sample inhibit and sample inhibit, option
“E"” provides g special SINGLE LINE ENABLE feature.
SINGLE LINE ENABLE permits numerous 2770A or 2780A
Digital Pane| Meters to continuously monitor any number of
data sources and record the measured data using only one
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2.8 Rear Connector (J1)

Function Pin
POWER
All Models 4,5,7,E F.H
Option “R” Only

+5V (high) 4

+5V (low) H

Earth Ground D
INPUT SIGNAL
Standard Input P
Divider Input
Signal Ground 15
DECIMAL POINT POSITION
Common
Position (.000) 10
Position (0.00) 9
Position (00.0) L

Logic Levels
Sample Inhibit 11 — Logic 0" =
01t0 0.8V
Ssample Inhibit M — Logic “1" =
+3.5Vto+5V

Ground 15
+5 Volt Logic Level {50 mA Max) 8
Logic Ground B

EACTORY TEST VO LTAGES (Do not use these voltages
for external circuitry)
+12V A
-12V 1
+6.2V 13

Not Connected 2.3,6,10.12,14,C, N, R

2.9 Comparator Alarm (“C” Option Only)

The programmable alarm option consists of a single printed
circuit board that can be field installed in any Mode! 2770A
panel meter to indicate, by relay closure or logic level output,
when a predete.rmined limit has been exceeded. The alarm
can be programmed to momentarily indicate an alarm condi-
tion only while the condition exist or to latch-up and hold
when the input goes above or below the present limits. The
limits can be programmed by jumpers on the rear connector
or by an external BCD switch or TTL compatible logic.

To install, disassemble the instrument as outlined in Sec-
tion 5: then install the printed circuit board into the top con-
nector of the display board and reassemble.

NOTE

If TTL logic is used. each input must be pulled-up to
+5 VDC through a resistor of not greater than 10K
ohm.




2.9.1 Alarm Mode Selection

By the application of the proper logic to Pin A14 of connec-
tor J2, the alarm can be selected to self-reset or to latch and
hold an overlimit or underlimit condition.

In the self-reset mode, the output logic will indicate an
out-of-limits condition only when the condition occurs and

limit condition.

In latch and hold mode, the output will latch and hold the
output alarm in the logic "1 state (relay contacts open) until
reset by an external signal. This state may be used to in-
dicate either above limits or below limits as selected by the
alarm state select input (see Section 2.9.2). The latch and
hold condition may be reset to the normal standby state by
applying logic “1" or +5 VDC to Pin A11 of connector J2.

Self-Reset: TTL compatible Logic 0" or Open
Latch & Hold: TTL compatible Logic “1” or +5 vDC

2.9.2 Alarm State Selection

The status of the relay contact and the alarm logic is deter-
mined by (1) input signal level (e.g. above or below the
pProgrammed number) and (2) the logic level of the alarm
state select input at Pin A15 of J2.

The following chart illustrates the output for each com-
bination of alarm select logic and input signal level.

Status of Status of Status of
Alarm Relay Alarm
Select Contact Output

(J2, (J2, Pins (J2,

Pin A15) " Input Signal Level 16 & 17) Pin B17)

Logic 1" Below Level Closed Logic 1"
ogic Above Level Open Logic “0"

Logic “0" Below Level Open Logic 0"
agie Above Level Closed Logic “1"

*NOTE: Positive Polarity, “Equal To” is same as below level.

Negative Polarity, “Equal To" is same as above level.
2.9.3 Alarm Programming

Any number from -1999 to +1999 can be programmed via
the rear connector by using jumpers on the rear connector,
using external TTL compatible BCD logic, an external BCD
switch, or our Model 772-3 rear panel programming switch.

Using jumpers — to program a fixed number, first con-
vert the desired number to BCD notation; then connect
iumpers from the BCD inputs on the rear connector to the
STROBE output for the desired decade. The polarity sign is
wired directly to the +5V output to indicate the positive (+)
polarity.

Example:

If the desired program number is + 18285, the connec-
tions for the required jumpers are as follows:

192



Function
Polarity
B1000
BCD 800
BCD 20
BCD 1
BCD 4

Using external TTL compatible B

Pin #
A13
A7
B5
Ab
A10
B11

Jumpered to
+5V
1000'’s Strobe
100’s Strobe
10’s Strobe
Units Strobe
Units Strobe

Pinf#
B1

B16
B15
B14
B13
B13

nal, TTL compatible, BCD logic can

alarm providing logic s
inputs (i.e. BCD 1,
with the appropriate stro

Notes
Positive Polarity
The Number 1000
The Number 800
The Number 20

The Number 5

CD input — An exter-
be used to control the
is applied to the appropriate BCD

2. 4,8, 10, 20, 40, etc.) in synchronous

strobe, etc.). To insure dependa

all inputs should be pulled up to
of not greater than 10K ohms.
If this type of Logic is not av
Model 2770AE or 2770AN (Pan
in combinati
Using an external BCD s
switch, connect BCD 1. 2,4, an
and the units strobe to the co

the same sequence for the TE
using BCD 10, 20. 40. 80
100, 200, 400, 800 and t

Using the 772-3 Program

772-3 Programming Switch a
of the alarm number. To use, sim
nector on to the printed circuit e

mmo

and the 1

be output signal (units strobe, 10’s
ble operation, using TTL logic
45V (Pin B1) via a resistor

ailable, please refer to our

el Meter with BCD output)
on with our Model 684 Comparator.

witch — To use an external
d 8 to the UNITS DECADE,
n switch terminal. Repeat
NS and HUNDREDS decades
0's strobe and the BCD
he 100’s strobe respectively.

ming Switch — The Model
llows screwdriver adjustment
ply insert the switch con-
dge projection and select

the desired number. See the 772-3 instruction sheet for
programming connections.

29.4 lnput/Output Connector, Option “C"

All inputs and outputs are located on the top connector. This
connector must be inserted with Pin B18 in the top right-
hand corner.

Function Pin Function Pin

BCD 1 A10 BCD 100 A8

BCD 2 AB BCD 200 A4

BCD 4 B11 BCD 400 B9

BCD 8 B7 BCD 800 B5

Units Strobe B13 100's Strobe B15

BCD 10 A9 BCD 1000 A7

BCD 20 Ab

BCD 40 B10

BCD 80 B6

10’s Strobe B14

BCD Ground A18 Alarm State Select A15
Alarm Mode Select Al4
Alarm Reset A1

Polarity A13

Sample Inhibit B18 Alarm Output B17
Alarm Ground A18

+5 Volts B1 Relay Contact A16

Logic Ground A18 Relay Contact A17



2.10 BCD Output Connector J2,
(“E" & “N" Options Only)

Instruments containing an “E” or “N” suffix to the model
number have positive true, TTL compatible BCD output.

Logic levels for “E” option are:
Logic 1 = +2.4v Min @ 100 uA Source
Logic 0 = +0.4V Max @ 1.6 mA Sink

Logic levels for “N" option are:
Logic 1 = +2.4V Min @ 0.4 mA Load
Logic 0 = 0.4V Max @ 1.6 mA Sink

Functions and pin numbers are given below.

Function Pin
BCD 1
BCD 2
BCD 4
BCD 8

BCD 10
BCD 20
BCD 40
BCD 80

BCD 100
BCD 200
BCD 400
BCD 800

— coax‘n g o mw OP O

BCD 1000

BCD 2000 (Overrange) 12

Polarity Bit 11

+5 Volt Logic Level

Logic & BCD Ground 2

SYSTEM INTERFACE

Sample Inhibit

(Logic 1~ inhibits) N Logic "1 =

3.5V Min

Sample Inhibit

(Logic “0” inhibits), A Logic “0” =

TTL compatible 1.5V Max

Enable (E option only)

(Logic “1" enables) H Logic “1" =
3.5V Min

Not connected M, 8, 7
3. INSTALLATION

These panel meters are designed to install into a 3.75" X
1.72" hole. To install, remove the two mounting bracket
retaining screws and the mounting bracket. Slide the instru-
ment in from the front and reinstall the mounting bracket
and retaining screws (see Figure 12).

These instruments may be installed into panel openings
designed to accept the DigiTec Models 271,272, 0r275 by
inserting an adapter plate between the instrument and the
panel. This adapter plate (P/N 34-13357) is available from
the factory upon request.

1T
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4. CIRCUIT DESCRIPTION

Analog to digital conversion is accom
analog (see Figure 10

11).

The analog processor C
parator, an auto zero circuit and a pu
reference current.

The input (measured signal,

INPUTO
Ep)

) and a digital processor (

+12v

“ZERO”

-12V

plished by using an
see Figure

onsists of an integrator, a com-
lse width modulated

“M") is applied, through a

AUTO ZERO
BUFFER

(CstonacE) L

Figure 10

buffer, to an integrator. The output of the integrator is then
compared to the output of an auto-zero buffer. If the output
of the comparator is above zero, the input of the integrator
will be driven down (D) by applying ground to the input of
the integrator for 7 clock pulses and Vref (v) for one clock
pulse. If the input of the comparator is below zero, the input
of the integrator will be driven up by applying Vref (v) for 7
clock pulses and ground (D) for 1 clock pulse.

C2(CINTEGRATE)
INTEGRATOR

Block Diagram, A/D Section



This continues for 4028 clock pulses. At this time the in-
put buffer is switched from the input signal (M) to the zero
reference (Z) and a charge is placed on C3 to automatically
compensate for any drift in the measuring circuit.

At the same time the digital processor totals the ground
clock pulses and the subtracts them from the Vref clock
pulses using an up/down counter. The difference being a
BCD representation of the analog input (M).

The BCD is decoded with a BCD to 7 segment decoder
and strobed on digit at a time into the LED displays.

5. MAINTENANCE

If the instrument oOperates, but is inaccurate, calibrate before
troubleshooting (see Section 2.7).

5.1 Disassembly

WARNING

Remove all power and input signal before removing
the rear connectors.

To disassemble the instrument from the case, remove the
mounting bracket retaining screws, mounting bracket, and
the circuit board retaining screw. Hold the instrument with
both hands and use your thumbs to push on the edge con-
nector portion of the circuit boards that extend from the rear
of the case until the edge of the board is flush with the case.

L =1
1 7N\ e
o W) N ==
= |

sTuITY § FEfsg
DIGITAL PROCESSOR

Comp.
u/D
M/Z

ANALOG PROCESSOR

|

5

Figure 11
Block Diagram, Digital Section

17



The internal circuit board assembIY can nOYV be gentlY pullgd 52 TROUBLESHOOTING
from the front of the case. The display window, which will
remain attached to the display board, can be taken off by Symptoms Possible Cause
removing two (2) window retaining screws from the rear of Instrument com- No power applied to the instrument
the display board. pletely blanked 2. Defective fuse resistor, R23 or
defective thermal fuse, F1
3. Defective +5 volt regulator, IC6

—_

Reading willnot 1. Sample inhibit or sample inhibit
change with is activated, see Sections 2.3
changing input and 2.4.
2. Defective IC3
CIRCUIT BOARD RETAINING SCREW A. Check !C3, Pin 3 for a 30 KHz
clock signal
B. Check IC3,Pin11fora
logic 1" level

MOUNTING BRACKET

MOUNTING BRACKET
RETAINING SCREWS
Display blanking at 1. Input voltage or current exceed

an =~2 Hzrate maximum range — this is normal
operation.
2. Input terminals open on Models
2770-01 and -02 — this is
normal operation.

Figure 12
Assembly Drawing



6. REPLACEMENT PARTS

Replacement parts for the components shown on sche-
matics and component location drawings are listed in alpha-
numerical order by reference designator under their respec-
tive assemblies. It is recommended that replacement parts
be purchased directly from United Systems Corporation or
one of its authorized service centers. The minimum charge is
$25.00 on all orders.

For each replacement part the following information
should be included:
Instrument Model Number
Instrument Serial Number
Part Reference Designator
Part Description
Part Stock Number

MAIN BOARD

(Logic and Power Supply)
Ref. Des. Description USC Stock Number Vendor
Cl s v s i Capacitor, 0.1 mF@ 250V ..... . .. .. . 56-16873-104H2R5 . . . Siemens Type MKH
Cc2 ........... .. Capacitor, 0.22 mF @ 250V ... ... .. .. . . 56-16873-223H2R5 . . . Siemens Type MKH
C3 ... Capacitor, 0.068 mF @ 250V . ... .. ... .. 56-16873-683H2R5 . . . Siemens Type MKH
Ca4 ... Capacitor, 500 pF @ 1000V ... ... .. .. . 56-10215F501JC10 . . . Centralab DD, C1, DC, CK, UK50
CY it vme v s oa Capacitor, 330 pF @ 1000V ... ... .. ... . 56-10215F331JC10 ... Centralab DD, C1, DC, CK, UK50
C7 .. Capacitor, 2200 mfd @ 16V ... .. . .. .. . 56-12396DT228M16 . . . Siemens B41010/8212/8202
8.9 ... .... ... Capacitor, 100mF @ 25V ... ... .. ... .. 56-10203-107N25 . .. . E.Cl. Type SM
cto, 11,17 ... .. Capacitor, 10mF@ 16V ... ... .. ... . . 56-12731E106N16 .. .. Siemens B45134
C12,13 ...... ... Capacitor, 0.02 mF@ 100V ...... .. .. . 56-10215N203KP1 . . . | Centralab DD, C1, DC, CK, UK50
C14,15 ... .. ... Capacitor, 22mF@ 16V ....... . . . . 56-12731A225N16 . . . Siemens B45134
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Ref. Des.

MAIN BOARD (Cont'd.)

Description

Capacitor, 1.0 mF @ TOON .. 5%t wn v
Capacitor, 33 pF @ 1000V ...

Diode, Dual ...
Diode, Reference . ..........c . ooonvns
Diode, Rectifier ......... .o

Fuse, Thermal . ........ooovvnnere s
Fuse, 1/2 AMP .o

Integrated Circuit, Analog Processor ........
Integrated Circuit, Digital Processor ........
Integrated Circuit, Quad 2 Input NOR Gate . ..
Integrated Circuit, +1 LV RE Y RN
Integrated Circuit, Neg VONL . s g omse i n womd
Integrated Circuit, +5V Regulator . .........
Integrated Circuit, Op AMp ... ovcvvee e

Transistor, Silicon . ... ..o
TrANSISIOr « o v v v v v

Resistor, 1K, 1/4W, 10% . ........ovo e
Resistor, 10K, 1/8WL 1% . vvcvems sismn s
Resistor, 120K, 1/4W, 10% ... .....ooon -
Resistor, 10K, Pot/Trimmer . ..........-.-

USC Stock Number

56-10211-10641 .... ..
56-10215A330JA10 . ..

40-16800 ............
40-14859 ............
40-07787-01 .........

52-16830-096 ........
52-17936-06 .........

40-16268 ............
40-16267 .......... ..

40-11353 ............
40-09437 .......... ..

55-10101HMOO1 .... ..

55-10168EJKO10 ... ...
55-10101HK120 .... ..
55-13261JK0O10 ..... ..

Vendor

Packtron Type WC
Centralab DD, C1, DC, CK, UK50

Siliconix E7062
Centralab 1N825A
ITT EM 400 Series

Micro Devices 60961
Littlefuse, 275.500

Siliconix LD111ACJ
Siliconix LD110CJ
Motorola 14001CP
Fairchild F78L12AC
Motorola MC79L12C
Motorola 78MO05C
Fairchild LM308AH

G.E. 2N5172
Fairchild 2N4248

IRC GBT-1/4
Dale Type MFF
IRC GBT-1/4
Dale 1560SX



MAIN BOARD (Cont’d.)

Ref. Des. Description USC Stock Number Vendor
R6 . ... .peus... Resistor, 71.5K, 1/8W, 1% ... . . .. 55-10168EJKO71R5 . .. Dale Type MFF
R8 .......... Resistor, 820 ohm, 1/aw, 5% ... . 55-10101HA820 ... . IRC GBT-1/4
RO ... ... ... ... . Resistor, 51K, 1/aw, 10% ... . .. 55-10101HKO51 ... . IRC GBT-1/4
R10, 11 ... . .. Resistor, 10K, 1/aw,10% ... . . . 55-10101HKO10 ... . . IRC GBT-1/4
R12 ... ... ... Resistor. 82 ohm, 1/aw, 5% .. . . 55-10101HA082 ... IRC GBT-1/4
R13,14,20 ... Resistor, 47K 1/aw, 10% ... . . 55-10101HK047 ... IRC GBT-1/4
R15* .. .. .. . . Resistor, 47.5 ohm, /8W, 1% ... . 55-10168ELAO47R5 ... Dale Type MFF
R16 ... ... .. . Resistor, 392K, 1/8W,. 1% ... . 55-10168ELK392 .. .. Dale Type MFE
RB.21 .. ... ... . Resistor, 10 ohm, 1/aw, 5% ... .. " 55-10101HAO10 ... .. IRC GBT-1/4
R&1* . ... . ... Resistor, 100K, 1/aw, 109% ... . . =~ 55-10101HK100 ... . IRC GBT-1/4
R62* ... Resistor, 100K, 1/8w, 19 ... . . 55-10168EJK100. . . . . Dale Type MFF
R&3* . .. .. .. Resistor, 900K, 1/aw, 196 ... =" 55-10164EJK900 . . . . Pyrofilm PME60O
RS54~ .. .. Resistor, 100K, Variable, 10% ........... 55-13261JK100 .. ... . Dale 1508Xx
RS5* ... ... Resistor, 56.2 ohm, 1/8W, 1% ... . . . . 55-10168ELKO56R2 ... Dale Type MFF
T Transformer, POMBE o5 2 o vcsrs vt cns 42-16928 ..., .. . usc

Complete Board Assembly (2770A-00) ... 05-17845 .. . . usc

Complete Board Assembly (all others) .. . .. 05-16823-01 . . .. usc

*2770A-00 ONLY



Ref. Des.

Model 2770A-01
R3

R3

R36

R36

Model 2770A-08
R36 ....... .-

Model 2770A-09
R36

Model 2770A-10
R36

Model 2770A-11
R36

Model 2770-12

EXTERNAL VOLTA

Description

Resistor, 10K, 1/8W, 1%

Resistor, 47.5 ohm, 1/8W, 1%

Resistor, 100K, 1/8W, 1% .
Resistor, 100 ohm, 1/8W, 1%

Resistor, 9.99M, 1W, 1%
Resistor, 1.1M, 1/2W. 1%

Resistor, 9.99M, 1/8W, 0.1%

Resistor, 100K, 1/2W, 0.5%

Resistor, 9.99M, 1W,0.1% .
Resistor, 10K, 1/2W, 0.5% .

Resistor, 1K, 1TW, 0.5%

Resistor, 100 ohms, 1W, 0.5%

Resistor, 10 ohms, 1W, 0.5%

55-10168EJKO10 .

55-10168ELA047R5 . ..

55-10168EJK100 .
55-10168ELA100

55-101658JM009R99
55-10111ELMOO1TR1T ...

55-101 65BJMO09R99

55-10111DJK100

55-101 65BJMO09R99

55-10111DJKO10

GE RANGE RESISTORS

USC Stock Number

Vendor

Dale Type MFF
Dale Type MFF

Dale Type MFF
Dale Type MFF

. Pyrofilm PME70
Pyrofilm PMEGS

. Pyrofilm PME70
Pyrofilm PME65

. Pyrofilm PME70
Pyrofilm PMEG5

Dale RS-1B

Dale RS-1B

... Dale RS-1B

-



Ref. Des.

Q106

R101
R102, 113
R103
R104
R105, 108,

107, 108,

109, 110
R112

117

DISPLAY BOARD

Description USC Stock Number Vendor

Integrated Circuit, H Lamp...... ... . . .. 40-15962 .. ... . . . Fairchild 754924
Integrated Circuit, Driver ..., . . 40-17556 . ... .. .. . Motorola MC1413CP
Integrated Circuit, CMOS Decoder/Driver . . - 40-16799 ... . . Motorola MC14511¢cp
LED Display ............ ... . . 40-17705 .. ... . ... Monsanto MAN 6630GB
LED Display ...... ... .. . 40-17706 ... . .. . . Monsanto MAN 6610GB
Transistor, PNP ... ... . .. . .. . . 40-16253 ... ... .. .. Fairchild MPS4355
TEAISISION . oo ot i b vm vy emans v 40-09277 ... ... ... G E2N5306

Transistor ......................... 40-11353 ... ... .. . . G E2N5172

Resistor, 360 ohm, 1/4W, 8% .. ... .. 55-10101HA360 . ... IRC GBT-1/4

Resistor, 47K, 1/4w, 0% ............. 55-10101HK047 ... IRC GBT-1/4

Resistor, 39 ohm, /4W, 5% ... ... .. 55-10101HA039 ... . . IRC GBT-1/4

Resistor, 56K, 174w, 10% ... .. . 55-10101HKO56 . ... IRC GBT-1/4

Resistor, 68 ohm, 1/4W, 8% ... ... .. 55-10101HA068 ... IRC GBT-1/4

Resistor, 100K, 1/4w,10% ... ... ... 55-10101HK100 ... . IRC GBT-1/4

Resistor, Potentiometer 250K ... .. . 41-16821KLK250 ... Beckman 91W

Resistor, 10 ohm. 1/4w. 5% .. ... .. 55-10101HA010 . ... . IRC GBT-1/4

Complete Board Assembly ... .. . 05-17702-03 ... . . usc



ALARM OPTION, OPTION “C”

Ref. Des Description
Cl1-4 .........-: Capacitor, 100 pF @ 1000vVde ...
C5.7 5. iuciiss Capacitor, 0.0015 mF @ 1000Vde .. ...
BB wiicn « bk Bk Capacitor, 390 pF @ 1000Vdc ...t
DA-18 g o s o Diode, TN4154 .. ... v
(o4 I R e Integrated Circuit, Dual 4 Input, NOR Gate . ..
VC2, & s 55 « = BAER Integrated Circuit, 4-Bit,
Magnitude Comparator .............-
IC3 ... e Integrated Circuit, 4-Bit Shift, Register ... ...
ICB .o Integrated Circuit, Dual 4 Channel, Data
Selector Multiplexer .......c...ooveeer

Tol - T T Integrated Circuit Dual Type. Flip/Flop . ... .-
LCT o o noiis s xwsin s Integrated Circuit, Quad 2 Input AND Gate . . .
ICB .« vow m it v Integrated Circuit, Hex Buffer ...........-"
[CY ;s smvwo vizims Integrated Circuit, Quad 2 Input, NAND Gate .
IC10 ... ies Integrated Circuit, Quad Exclusive, OR Gate ..
OF .. omims amisme TEAASISON s s o v ws {0 s Ml LR e
BIA. T & swemeoi Resistor, 100K, 1/4W. 5% . ...........-¢
R5, 8,9, 10,

11,19, 22,26 .. Resistor, 1M, /AW, B% T s g s o s
R6, 12,13, 14,15,

90,21, 2% 5w Rosistor, 10K, 1/4W, 8% . cu.vqovnonrms o
BB, TT . .onmp oo Resistor, 47K, 1/4W, 5% . ....ocvoeeess
B2 5 swe oo ok 10 Resistor, 6.2K, 1/4W., 5% .....ooooereee

Complete Board Assembly

USC Stock Number

56-10215F102JC10

56-10215B152JE10 ...

56-10215F391JC10
40-09297
40-15949

40-15958
40-15961

40-16841
40-16840
40-15952
40-16839
40-15957
40-159563

40-11439
55-10101HK100

55-10101HKO10
55-10101HKO047
55-10101HKOO6R2

05-16944

Vendor

_Centralab DD, C1, DC, CK, UK50
Centralab DD, C1, DC, CK, UK50
_Centralab DD, C1, DC, CK, UK50

Motorola 1N4154
Motorola MC14002CP

Motorola MC14585
Motorola MC14015

Motorola MC14539
Motorola MC14013
Motorola MC14081CP
Motorola MC14050
Motorola MC14011CP
Motorola MC14507CP

G.E. 2N4424
IRC GBT-1/4

IRC GBT-1/4

IRC GBT-1/4
IRC GBT-1/4
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OPTION “R”

Description USC Stock Number
Capacitor, 47 uF @ B3V . 56-12731G476N6R3 . ..
Capacitor, .01 uF @250V ... 56-16873-103H2R5 . ..
Diode, Signal .. ..c.oees T 40-09297 ...
Transistor, POWer .. ..«.cooeorrmes 40-156323 ... oo
Resistor, 2K, 1AW, 5% . oo 55-10101HK002 . ...
Resistor, 15 ohm, 1/4W, 5% ..o 55-10101HA015 .. ..

Miscellaneous Parts

P MR - i e sty po@ e oo v F 007 30-13237-01
WINDOW oo vvvrmmmrmess i nnt s 30-16327

i ST oo v 0 St e w22 s o0 2 39-17776

Ky, Blarizing « o e aas g swsia s« b 27 720 51-11797
Connector, line/analog input ... 51-07548-15
Connector, BCD (“E" & "N” option) ... 51-07548-12
AR CTAHE SR «we v s SreposBEwn T T 51-16929-02R5

Vendor

Siemens B451 34
Siemens Type M KH

Motorola 1N41 54
Motorola 156323

IRC GBT-1/4
|RC GBT-1/4



Figure 13
Component Location, Display Board



Figure 14

Component Location, A/D Board
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Figure 16

Component Location A/D Board (2770A-00 only)
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+5V

GND

Bco ¢

BCD 2

BCD 4

B&D 8

I3

=
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SELECT 1000
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SELECT 100
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SELECT IO
DiGIT
SELECT 1

POS. POLARITY

+

+5V

el
10Omfd [15v

re

TRMz T
D] 2 21 Tcepd B
I [Frcz &
{ (== J)
Iz 21 = IC4 D
| | +Lc3 >

[ ;
4 ul =

| +Lca 72 &

-
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| TXce m0L-3
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|
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s S o —
|

]

|

I
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RM1dz: 47000
CZ-45 . Imfd[35V

LT
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Schematic, Single Line Enable BCD, Option “E”

AP0 ® © o
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&co 2
BCD 4

BCD 8

BCD 20

BCD 100
BCD 200
BCH 400
BCD 800
BCD 1000

BCD 2000 (overanse)
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LOGIC GND.

e
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SAMPLE INFIBIT
SAMPLE  INHIBIT
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Component Location, Standard BCD, Option “N”
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Figure 23
Schematic Standard BCD, Option “N*
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Artisan Technology Group is an independent supplier of quality pre-owned equipment

Gold-standard solutions We buy equipment Learn more!

Extend the life of your critical industrial, Planning to,upgrade your/current Visit us at artisantg.com for more info
commercial, and military systems with our equipment? Have/surplus equipment taking on price quotes, drivers, technical

superior service and support. up’shelf'space? Well give'it a new home. specifications, manuals, and documentation.

Artisan Scientific Corporation dba Artisan Technology Group is not an affiliate, represéntative, or authorized distributor for any manufacturer listed herein.

(217) 352-9330 | sales@artisantg.com | artisantg.com TECHNOLOGY GROUP

We’re here to make your life easier. How can we help you today? Vl ARTISAN




