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Type LCB Il Relay Modules

These instructions contain a brief description,
schematic, component location and bill of mate-
rial for the following LCB modules:

DTD Demodulator/Time Delay
MD Modulator/Demodulator

IFT-1/2 Audio Tone Interface
IFO-1/2 Fiber Optic Interface
RELAY Relay Sensing Logic
DTT Direct Transfer Trip
AXLM Auxiliary Logic
ARTM-1/2 AR Trip Logic

All possible contingencies which may arise
during installation, operation, or maintenance,
and all details and variations of these modules do
not purport to be covered by these instructions.
If further information is desired by purchaser
regarding his particular installation, operation or
maintenance of his equipment, the local Westing-
house Electric Corporation representative should
be contacted.

CAUTION: Printed circuit modules should not
be removed or inserted while the LCB is ener-
gized. Failure to observe this precaution can re-
sult in an undesired tripping output and/or
component damage. In addition, modules should
not be interchanged between relays without re-
checking calibration.

All integrated circuits used on the modules
are sensitive to and can be damaged by the dis-
charge of static electricity. Electrostatic dis-
charge precautions should be observed when
handling modules or individual components.

CONSTRUCTION

The LCB modules are designed for insertions
into a 3 rack unit LCB chassis. Module termina-
tions are provided by means of a terminal con-
nector.

Following is a tabulation of the module widths
and number of connector terminals.

Module No.
Module Location Connector
Name Widths Terminals
ALS 2 18
DTD 1 18
MD 1 18
IFT-1/2 1 18
IFO-1/2 1 18
RELAY 1.75 35
DTT 1 18
AXIM 1 18
ARTM-1/2 3 22

NOTE: 1 module location width equals 1.2 inches.

MODULE APPLICATION/DESCRIPTION
ALS — Analog Logic Power Supply

The ALS power supply covered in other in-
structions provides +/-15Vdc to power the LCB
relay. Units are available for 48, 125 or 250 Vdc
station batteries. This module is covered by
I.L. 41-830.11.

All possible contingencies which may arise during installation, operation or maintenance, and all details and
variations of this equipment do not purport to be covered by these instructions. If further information is desired
by purchaser regarding this particular installation, operation or maintenance of this equipment, the local ABB
Power T&D Company Inc. representative should be contacted.

Printed in U.S.A
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DTD — Demodulator and Time Delay

The DTD module is used only for 3 terminal
line applications and contains a demodulator for
the second channel and a channel delay equaliza-
tion circuit (TD) to compensate for possible
different delays in the two channels.

MD — Modulator/Demodulator

The MD module contains both the modulator
and demodulator for transmission and detection
of the LCB communicated signal.

The modulator generates the 1.7 KHz carrier
signal and contains the circuitry to provide the
modulation of the carrier signal based on the
sequence output voltage from the RELAY
module. In turn, the modulated output connects
to the channel interface for transmission to the
remote terminal.

The demodulator receives its information
from the respective channel interface (audio or
optical) and reconstructs the remote LCB signal.

IFT — Audio Tone Interface

The IFT module contains the circuitry to pro-
vide both the transmit and receive isolated inter-
face with the user’s audio tone equipment or
equivalent.

The transmitter provides adjustable output for
proper coordination with the communication
medium.

In the receive portion, input level sensitivity
is adjustable and stabilized with an AGC circuit.
Detection circuits are employed for high and low
level, excessive noise to signal levels, and missing
cycle periods.

For 3 terminal line applications, two channel
interface modules are required.

IFO — Optical Interface
The IFO module contains the circuitry to provide

both the transmit and receive interface to fiber
optic cable.

The transmitter consists of a fiber optic LED
emitter mounted on a bracket extending to the
rear of the module.

For the receive portion, a bulkhead connector
mounted on the same bracket as the emitter pro-
vides a means for connection of the receive fiber
optic cable. From this connector, a larger core
fiber connects to a fiber optic PIN photodiode
detector in a shielded receiver circuit. Following
the detection, the receiver employs an AGC cir-
cuit, low level and missing cycle detection.

For 3 terminal line applications, two channel
interface modules are required.

RELAY — Relay Sensing

The RELAY module contains the circuitry to
generate, compare and determine trip for the
LCB current differential system relaying quanti-
ties. Included are: a sequence network with inde-
pendent sensitivity selection for positive (P), nega-
tive (N) and zero (Z), adjustable system pickup
setting (T DIAL), adjustable channel delay
equalizer, comparison circuits for the local
versus remote quantities, trip detection and
channel monitoring functions.

DTT — Direct Transfer Trip

The DTT module is used as an option to pro-
vide a direct transfer trip function utilizing the
same channe] as that employed for normal LCB
relaying.

For tripping, the LCB system utilizes the
ARTM-2 module, which provides 2 AR relays,
with one dedicated for direct transfer trip.

AXLM — Auxiliary Logic

The AXLM module is used to provide auxiliary
logic, timing, indication and input/output features
associated with the LCB relay system. Such fea-
tures include electrical target reset, trip desensi-
tizing on breaker closing, overcurrent trip options
on loss of channel(s), and sustained loss of channel
monitoring and indication.
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ARTM-1/2 — AR Trip Module
-1 (One AR)
-2 (Two AR)

The ARTM-1, single trip, or ARTM-2 double
trip, module provides the final AR contact tripping
output for the LCB relay system. Block of trip-
ping and indication during dc power up/down as
well as provision for manual reset is also provided
on this module.

MODULE REFERENCE INFORMATION

DTD Module — Style 1603C76G02
Internal Schematic: 1351D9%6
Component Location: 1493B67
Chassis Location: POS. C

MD Module — Style 1603C76G01
Internal Schematic: 1351D95
Component Location: 1493B67
Chassis Location: POS. D

IFT Module — Style 1603C80G01
Internal Schematic: 1351D98
Component Location: 1493B70
Chassis Location: POS.F

(Channel 1)
POS.E
(Channel 2)

IFO Module — Style 1605C05G01 (SMA)
Style 1605C05G02 (Optimate)

Internal Schematic: 1352D8&8
Component Location: 1494B65
Chassis Location: POS. F

(Channel 1)

POS.E

{Channel 2)

Relay Module — Style 1603C78G01
Internal Schematic: 1351D9%97
Component Location: 1493B69
Chassis Location: POS. G

DTT Module — Style 1603C84GO01 (2 Term)
Style 1603C84G02 (3 Term)
Internal Schematic: 1352D01
Component Location: 1493B72
Chassis Location: POS. K

AXLM Module — Style 1603C82G01
Internal Schematic: 1351D99
Component Location: 1493B72
Chassis Location: POS. L

ARTM-1 Module — Style 1581C25G01
Internal Schematic: 1345D83
Component Location: 1484B31
Chassis Location: POS. M
(NOTE: Subassembly Style is 1581C25G03)

ARTM-2 Module — Style 1581C25G02
Internal Schematic: 1345D83
Component Location: 1484B32
Chassis Location: POS. M
(NOTE: Subassembly Style is 1581 C27G01)

RENEWAL PARTS

Repair work can be done most satisfactorily
at the factory. However, interchangeable
parts can be furnished to those customers
who are equipped for doing the repair work.
When ordering parts, always give the
complete nameplate data, and style numbers
from the electrical parts list.

ATTACHMENTS

A. Internal Schematics

Figure Module Drawing
i DTD 1351D96
2 MD 1351D95
3 IFT 1351D98
4 IFO 1352D88
5 RELAY 1351D97
6 DTT 1352D01
7 AXLM 1351D99
8 ARTM-1/2 1345D83

B. Component Locations

Figure Module Drawing
9 MD/DTD 1493B67

10 IFT 1493B70
11 IFO 1494B65
12 RELAY 1493B69
13 DTT 1493B72
14 AXLM 1493B71
15 ARTM-1 1484B31
16 ARTM-2 1484B32
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DEMOBULATOR, TIME DELAY(BTD I)

MODULE ASSEHMBLY - 1603C76602
COMPONENT LOCATION - 1493868
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CAPACITOR sTYILE RESISTOR e Nk sTYLE
Ci1  .081 MFD 200V +~8%5 MET-POLY CARD IEI4AGENI2 RI3 3,00k 1/8W 15 NETAL FILN I6IBAIONAT g BLUE CLIP LINK B5B2AB4NO
€12 .018 WFD 200V +=2% NEV-POLY CARD JEI4ALEHEE R34 20K 1/8W 1X WETAL FILA I6ICAIFNIE
€13 .901 NFD 200V +-6X MET-POLY CAAB 3634468H02 RIS 20K 1/8W 1% METAL FILN ISICAIMIS
c14 27 rr :u ¥ +=2% NICA 6207812 R36  3.92K 1/8W 1% METAL FILM 3535ATUHEN
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C1e IE34ALEN02 R3  121K i/ew u nrm. FIL 3632438109
c1? 8HE2 R39  0.25K 1/4W 1% METAL FILN 3538430189
€18 .81 WFD 200V +~EX NET-POLY CARS I5T4A6EHIT Mo 92.5 i/aW 1% METAL FILR 3636A37189
cie .4 WFD 108V +-8% MET-POLY CARD 3834 4L J0IK 1/08 1% METAL FILM IS3I2AIN4TY
€20 56 PF KRV +-8% MICA 763A289HE3 :‘; 3:“ %:‘ u"gm.’:xu 3832438447
c2l -1 WFD 100V +~B% NET-POLY CARD 3534A48H08 4 10K 1 1% METAL FILN ISIEATIMAL
€22 .1 WD J:v +-85 HET-POLY CARB 353444808 R4 4 MEG 1/4W 1X METAL FILN 8484922439
c23 47 PF “ +=-2% MICA 2%3A209%17 R4S 18H 8% CARB (/2 1874290048
Ca4 £ WD 100V +-8X NET-POLY CARD ‘3834A68HAE Rib 100K 1/8W 1X NETAL FILM 3632A3aM04
cas 5u PF nw =28 MICA 061AB46H1E R4?  S1.4K 1/8W X METAL FILN I635AITHEY
€26  .001 WFD 208V +—1% NET-POLY CARD IRJANHEY R4S §1.1K 1/8W 1X METAL FILN IEIEATINGY
€27 .1 MFD 100V +~6X NET-POLY CARD 3534A6GHOE R4Y 10K 1/8W LK METAL PILN 3638AIMEL
€28 §108 PF 600V +-2% NICA 1974884108 RES 18K uu 15 METAL FILM 3B36AIMIE
cae 5108 PF SOUV +-2X NICA AGBAHOE REL 38.1 0N L/00 iX K'I’M. FILN IEIEAA2HATY
€38 "47 WED 108V s=5X HET-POLY CARE 3800ARYHOZ REZ 18K 1/6W 1X METAL IE36AI7HIN
€31 .1 MFD 188V +—8% MET-POLY CARD RE3  30.1 OHM L/8W 13 unu FILN 3635A42N47

632 01 HFD 200V +-2% MWET-POLY CARD AB4 10K 1/8 1% METAL FILN 3EIRATINOL
€33 1 WD 150V +-8% MET-POLY 3534A60H08 REE 10K 1/8M 15 METAL FILM IEIBAITHOL
€34 L047 KFD 100V +-E5 MET-POLY CARE IETAALEHO? REs  51.1K 1/84 1X METAL FILM 3636A37H69
€36 .01 WFD 200V +-25 MET-POLY CARD 3632083002 RE7 10K 1/0W 1% HETAL FILN 3636A37HOL
C3e 912 WFD 200V +-EX nn-pu_y u.| 3834A60H! L1 16K 1/84 1% MEYAL FILM IEICAIMIE
c37 'Y +~EX MET-POLY 3;34“.“.; RS9 100K 1/8¥ 45 NMETAL FILN ISI2AISHIL
c3s 1 WFD 100V +-6% nr-m.v mn. IEI4ALOHIE R60 16K 1/8W 1% METAL FILN 363IEAIMLE
c39 WFD 3GV +-20% TANTALUM 080A343H0L Ré1  3I0.LK $/8W 1X METAL FILN - ISIEAITHA?
cae NFD 400V +~5X NET-POLY CARD IEI4ALEHEE R62 18K 1/8M $X NEAAL FILM 353IEATMIE
€4t 100 NFD 3BV +-20% TANTALUW 080AT43HOS %S 008K 1/84 1% RETAL FILN 383843791
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DEMODULATOR DC FILTER

120HZ LOV PASS FILTER
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CAPACITOR STYLE TRANSISTOR sTYLE Linx
F cH .1 WFD 100V +~EX MET-POLY CARD 3634A68HIE QoL 2N3799 PN 3827433101 J7 (00C0) BLUE CLIP LINK
€02 100 MFD 36V +-28X TANTALUM S80AT43HIL Q82  2N3799 P 3827433401
co3 .4 W'D 100V +=BX NET-POLY CARD IS3aAstHiG
Co4 100 HFD JEV +-20% TANTALUM SO0AZLINGL
[ 14 .022 MFD 100V «=2% MET-POLY CARB JGITAEINL
Coe L0014 WFD 200V +-1X HET-POLY CARD 3634A68H01
ce? .1 WFD 100V 6% NET-POLY CARS 3634nedH0 RESISTOR st
<on €18 PF S0V +=2% WICA G61A044H10
cse .4 MFD 100V +-BX MET~POLY CARB 3634068108 2.7 OHM 1/2¥ BX CARBON 1674290134
- 31 ] .4 MFD L0V +-8X NET-POLY CARB 3634A60H08 2.7 OMMt 1/2% 8K CARDON 1870290131
c11 1634A68H02 162K 1/0% 11X NMETAL FILM 3832430421
c12 045 MFD 200V +-2% HET-POLY CARE I6T4ALBHOE B1.1K 4% 1/8W METAL PILM 363SAI MY
c13 .008 NED 204V +-§X MEY-POLY CARD I634A68H02 10K 170 21X NETAL FILN 36IEAIIHIL
(=% 270 PF BOGV +-2% MICA 762A7C M2 00K £/78W LX MWETAL FILM 3632A38H81
(23 IEITAGIHL 10K 4788 L1X NETAL FILN EIBAITHOL
Cie I834A68H02 1.8K 1/2W 2% METAL FILW S29A831
€17 1) 6346812 Rey 78X 1/88 1X METAL FILN 3836A37H8S
cie .n HFD luv +=€X MET-POLY CARD 3834468103 R18 BL.1K 1/08 1X METAL FILN SICATIHGY
E c19 1 NFD 180V +—6X NET-POLY CARD 3634A68106 A 61.1K 1/8W 1X METAL FILX IEIEATHAY
c2» 1o PF BV +~EX WICA T63A289H03 "z 274K 1/0% 1% NETAL FILM 3832A381843
cay .1 MED 100V +~B% MET~POLY CARD 3634268108 R13 100K 1/84 31X METAL FILM 3632A38H04
c22 .1 HFD 184V +—6X WET-POLY CARD 3634A48H08 Rid 93.1K 1/8W 1X NETML FILM IEICAIMA
c23 47 PF BROV +-2% MICA 76IA209H17 R16 381K 1746 £X METAL FILN 848A81 9194
ca4 .1 NFD 148V +~BX MET-POLY CARD 3534n08HE8 Ri& 140X 1/8W $X RETAL FILN 3632430418
c2s 516 PF S04V +-2% NICA- 861AB46HLE ny $1.1K 41X 1/84 METAL FILN 3635A3I7H6Y
C2é 008 MFD 200V +~4iX NET-POLY CARB 3634A68H01 R19 160 OWM 1X 174w METAL FILM B40A816HES
c2? .1 NFD 100U +-EX MET-POLY CARS 3634A43HI8 RL9 $.87K 1/0W 1% METAL FILN 3635AISHIS
- caa 5100 PF 60OV +-2X NMICA 487A684H0S Rr20 16 X 1/76W 1% NETAL FILM . IRICAINLD
cas G100 PF B30V +-2X MICA 187A604H6 Rr21 J6.1K 1/84 1% MTN. F!I.M IICAIMAT
cis .47 WFD 108V +-BX NET-POLY CARD I508AG9HOT Rr22 140K 1/78W 41X NETAL 3B32A30MEE
(=1} 1 NFD 180V +~6X NET-POLY CARB 3634A60HES R23 16 K 1/8W X METAL I 3636A37H18
€32 WFD V +-2% MET-POLY CAR® 36IIAEING2 r23 $11 OHM 1/48 A% HETAL FILM S48A01 9120
c33 +=GX MET-POLY GARD I8I4ALBHOS r2¢ 160K 41X 1/8% WETAL FILN IS32A38%18
£34 OV +-§X NET-POLY CARD 3834468107 R26 = 16K 178 1X METAL FILNM JSIGAIMHEL
c3s M HFD 200V +-2% HET-POLY CARD 363IA6IHE2 R2? S1.4K 1/8W X METAL FXIJ! ISIGAIHeY
- Ra2e 180K 1/78% £1X METAL 3632A30M81
r29 §1.4K 1/78% 1% METAL ﬂuu IEIEAITHGY
D c38 ‘8.4 MFD 100V «-8X MET-POLY CARR 3834A40H08 [+1{} 100K 1/06 1% METAL FILM ISI2ATGHL
c39 0 HED I8V +-20% TANTALUM 880A343H0S R31 160K 1/8W 1X METAL FILM 3532438110
[-2]] § MFD 108V +-6X MET-POLY CARD 3634A68H06 r32 3.01%° 1708 1% METAL FILM 363SAISHAT?
Ca4 100 BFD JEV +-20% TANTALUM 880A36IHOS R33 3.04K 1/8W 1X METAL FILM IGICAIGH4AT?
car 0.1 MFD BOV +-20% MONO. 3 R34 20K 41/8w 1% HETAL FILM ISICAI?HIN
RIS 20K 1/8W 1% RMETAL FILN ISICAITHI
Rle 3.92K 1/8M 1% HETAL FILM 3838A3
R3? 121K 1/78W 1X METAL FILM IEI2A30M09
DIODE STYLE R38 121K 1/76% 13 NETAL FILN 3832438409
Ry 8.28K 174w $X METAL PILN ISIGAIOHES
~1 Do IMALAD 78V 836A928H06 Ris  82.8K 1/8W 1X METAL FILN IEITATIHEY
({11 INALAD T8V 836A928H06 R4y 364K L/8W X METAL FILN ISI2AIMNH4T?
({23 1N4148 78V G34AP28HOG R42 301K 1/0W tX NETAL FILN 3632A30HA7
o4 1N4148 76V 836A928H04 43 10K 4/8M 1X METAL FILNM ISISAIMEL
bes 1INAL4S WV 836A928HE6 R44 1 MEG t/744W 1% METAL FILN 848402213
- Do INGASA 228V 937046921403 R4S 16N €X CARD 1/2% 1074290148
po? 1N648A 228V 837A692H03 R4e 100K 1/88 15X METAL FILN 3632A38%01
Dos 1N4L48 78V 836A920H06 R4? B1.4K 1/0W 1Y% WETAL FILN JEICAIMHEY
D69 1N4148 WV 0364928404 R0 S1.3K 1/0W X METAL FILM 38IEAIMGY
C| D1 INAL4AD TSV SI6A928HEL R4 10K L/78% 1% METAL FILM ISICAIMOY
b1 INALAS 78V 8I6AP28H06 RS 16K L/88 1% METAL FILM 3EISAITHLS
pi2 1N4248 T8V 8364928404 REL 38.1 OMt 1/8W 15 METAL PILMN 3638A42H4?
013 1INALAD 78V 836A920H04 RS2 18X 1/0W 1% METAL 36I6AIMHLN
RE3 30.1 OHM 1/88 1X METAL FILM JEIBA42H4?
RG4 18K 1/84 41X MET. 3838AI7M01
REE 10K 1/70W 1% METAL FIi 3536ATMEL
86 1.1k 1/8W 1X: HETAL FILN JEISAIMLY
STYLE r§7 10K 1/8% 1X METAL FILM 38I5A3I7IM04
L RrES 18K 1/78¥ 1X HETAL FILN ISICAINLS
n BAL QUAD BILATERAL SWITCH I627A89H06 (113 100K 1/8W ‘41X METAL FILM 3532430401
I1C32  NC14011BAL QUAD-2 INPUT NAND 3827A09u02 Réet 16K 1/80W L% .MEVAL FILM 3838AIMLE
I1Ce3 HC14066BAL QUAD RILATERAL SWITCH 3B27A09H04 Rét 30.4% 4/76% 1% NETAL Flu| ISICAIMHA?
1C04  TLOT4LJ QUAD OF AW I628A90HIL ne2 18K L/0W 4% METAL FILN 38ITAIMLE
1C08  MC14G30BAL DUAL PREC MONO MATIVIE I627A09H101 Re3 048K 178w 1% NETAL FILM JEBGASTHII
1C36 MCL4020BAL 14 BIT BINARY COUNTER IB2TALIHOY Réd S11 OHM 1/74¥ 13 METAL FILM B4RABIGNZS
IC07  TLO741J QUAD OF AMP 3628490004 R4 100 OHM 1748 1S RETAL PILM 840A81 0181
IC08  MC14070BAL QUAD EXCLUSIVE OR 3627A24H0L S0 )/4¥ 1% METAL OXIDE CERMET 187A440N24
IC09  NMC14639DAL DUAL m:r. MONC MULTIVID 3627A09HN K67 133K 1/8¢ 1X METAL FI 3832/36H13
8| IC10  TLO74IT QUAD OF AMP 3828A90H0L RéS 119K t/70W 1X METAL FILM 3832438H08
1C11 MCL4066BAL QUAD BILATERAL SHITCH IS27A09H86 e TEOX 1/8W 1X NETAL FILM 38324301408
IC12  YLOZ41J QUAD OF ANP 3820490401 L3 3.01K 1/8M 1X METAL FILN 3836A3IGHAT
R 3.61K 174w 1% WETAL FILM 8484819494
r72 209K 1/84 31X METAL FILM . IBIZAINHIC
273 10K 178w 1% METAL FILM ISISAIMHOL
R74 B1.1K 1/68W 1% METAL FILN ‘IEICAIMeY
0T STYLE RIS 104K 1/8W 1% NETM. FILM JE32A38H0L
% 180K 1/8W 1X NMETAL FIUM 36324318
o1 20K 374w +-10% TRINPOT 3527A30H04 rR?? 78K L/8W-1X METAL FILM JSICAIMES
"1 Pe3 20K 3748 +=-10% TRINPOT 3627A30K04 R78 76K /88 1% METAL FILM 3EICAI7?HEE
ro4 S40 QWM 3/4M +-10X TRINPOT 3827A30HO2 R?% 301K 1/8W 1% METAL FILM I632A38H4?
Ree 3.01R §/8W 1X METAL FILM 3636A38HAT
87 2.7 CHM 1/2¥ BX CARS 1874290134
(] 2.7 O 1/2% BX CARD 1874290138
A\




11 | 10 | ) 1 8 1 7 | is I s l 4 | 3 I 2 I :
P9
TP
s < P12 *Agl IN® N
o D17
> P4 el
x c —4 RGO —+15 F
— 3t 2 3
™ 14 +18 |7
Cos c32 Icé
9 ! s HAST— }.c‘ :_ E 94 RETRIGSERABLE 1 OTP13
ST cs Woere olier > [RE 2 sl
RECEIVER y-z e+ Xcss 3 % HIBH FREQUENCY
INPUT 1 s' { RS ] R26 + MONITOR e
cas €33 n -
7 { R3S ] = @ c7 o Di8
+15
_—9 :
E \/ RS9
c2 anJ. 1
SIGNAL {FRONT) s 10 7
CONDITIONING \KHZ - 2.5KHZ BPF 1 i {3 Q2 E
c23 _ N
A @ LY} 2 Y neaer "SRANR T2| 2 9 —> 17
c2s 1] af1s D14
R-AMP: AMPLIFICATION
26dB MAX. 13 o +15 <
R-ATT: ATTENUATION 1114 e 1t *-jﬂﬂ 4 6 -13 +15 ;
B ean aax. 1c3 |12 7 o3 LW FREQUENCY |
~ c10 cit F’ ___MONITOR 13 wlm
i ) 1 c26 c2s 09
SIGNAL LEVEL SEYTING 1€ 1€ rd p—— 5 23
-15 je—o i€ S RS RTE ]
¢ A019
ol 1900H2 TRAP L b4 1S00HZ TRAP e L o
[;] E m~ee < —_ | mc27 - \v
0
A8 -+ - RaS |- AL
oTPS lwz 3 VPP NOMINAL
c29
1700 HZ TRAP —TRST} T2 VN\27
P4
cia cis \2 \ T l_-—— —[F521+—4 -
[ S— +—} h c2e D13
+ 4
i 7 13| o4 >4 —4{FAE} »
Ld
= <»@—%7 2‘ LR21 ] B
3 10
FILTER I
FREQ [; e (R19 ) § p o lTce >0 (NOTSE) c
A0J. N
cr3 v {ms5 ) - M523
ER T NOISE VOLTAGE PROCESSING 1 DA
PSS 03 D16
V css ’1 NOISE SETTING * RES b
IC y
LAY -de e
S/N_MONITOR Cae
S 47 = o TP11O—¢
13 A91 T > 415 v 2 v (HIGH LEVEL)
CoMMON R C4% RCS2 . HA 25
Laonn coM ==
35 % (BLR3 Rea {R77 }— OTPé
mCS0 RES) Lo LED +13
- 212
19 (—’LD———T——_» -18 Lees R7% @ 8
7S 21N v "HI"-LIMIT IND.
L slte7
SIBNAL LEVEL
c30 -23 39 L+
21 <BFO K 3 M HONITOR
ca0 caB
€31 4 % ¥ 011 [~
¢ RS+ o (LOW LEVEL)
(FRONT) o
c19? 15 TX ADJ. RS7 ' 3t
TRANSMITTER L RS7 | >
e ———o— —— C34
LY ° LeD +15 Dé
el I TP? P8
R84 © -1 XMTR OUT @ a
RC36 nv-1 “LO*~LIMIT IND. X1
- >13
X - +15 MAX O/P$ +13dBM, MIN: -3dBM 4
X - -4 MAX O/P: -4dBM. MIN: -23dBM —a TRANSMITTER OUTPUT X2
X - ~23 MAX O/P: -23dBM. HIN: -40dBH c3s REF: MODULE ASSEMBLY - 1603C80801

COMPONENT LOCATION ~ 1493870




8601G¢!

—_—

CREATITCR

R

coL L0138 KRR 203V %
cez .OT1 WFD 20DV +-1% MET-POLY
€u3 6 FF S0V #-EX P‘I\.A
ces S02Z2 PFD 400V ~-ZX NET-PLLY
Cus L6041 MFD 200V e~1X NEV-BOLY C-
Cos -4 BFD 100V e-t£5 =POLY CARB .:5.:4-98“.5
co? .22 MFD 100V +-EY -POLY CAPB 3833668K10
coa .22 MFD 200V +-E% RET-POLY CaRB 3EI4neIH10
co% -edL MFD 200V +-iX MET-POLY CARE I53SALEROL
[51 ] LO0L KFD 200V e-1X% MET-POLY CARSB S3<ALHHOL
ci1 2081 NFD 204V +-1X MET-POLY Ca2S 3E33A6EN0Y
Ci2 10 FF 560V »-SX RICA T£3IR205H03
2353 .001 NFD 200V +-1% MET-FOLY CARB
€13 LL0L HFL 200V +-1X MEY-POLY CARB
(433 . 001 KFD 20EV +-1% MET-POLY CARE
Ci6 -001 MFD 200U «-31x MET-POLY CaRE
€17 -1 MEFD 100V +-3X MET-FOLY CARE
Cis .t MFD 160V +-5X RET-POLY CARD
€9 .33 FFL 50V +-S5 MET-POLY CARP Be3A1L6H1E
c20 . 003 HFD 260V +-1% MET-POLY CAFB 383572a3H0L
c21 .00 MFL 200V +=i% MET-POLY CARS I833AcBHIL
€22 .1 HFD $G6QV +-€% MET~POLY CARB 3534-68H08
cas .33 NFD S0V +-5X MET-POLY CARE B6IAL66HLE
c24 1.0 WFD S0V +-5X MET-POLY CARB I534069H11
cas -001 MFD 200V +-1% HMET-POLY CiRB 3634463M01
€26 .084 nFD 200V +-31X MET-POLY CaF2 3534362H04
c27 L001 BFD 200V +-21X MET-POLY C4RB 3333a88KRNL
Ceg .4 MFD 180V +-SX MET-POLY CAR3 2E33/468HED
cz9 .01 nFD 200V +-EX NET-POLY CAR23 3
Cc36 0033 MFL ~ubV »-23 MET-POLY CAREB
c3 L0933 MFD 100V +-CX MET-POLY CARE
€32 .02 MFD 200V +-8X MEIT-POLY CARS 3533A58H03
€33 .01 MFD 200V +-EX AET-FOLY CaPRB 3523A48H03
34 .47 WFD 108V «-5% MET-POLY CARE 3503055HR3
€5 .47 NFD 109V «-8X MET~POLY L4RB 350L5A8Y!
C3s .1 WFD 100V +-8X MET-POLY CARB 3534A863H03
c3? .01 NFD 200V +~-2% HET-POLY CARB SISREIHO2
c38 .01 MFD 200V +-8X MEY-POLY CAPRB I834A69HO3
€39 -0015 MFD 60OV +-2X MET-POLY CARB 35;3-\5:“08
Cs0 270 PF 5097 +-8X MICA
Cay .0068 BFD 200V 2% MET-POLY CaRd
€42 -4 MFD 300V +-SX MET-POLY CARS
C43 .1 WFD 00V +-EX MET-POLY CARA 3534A68H08
Ca4 .47 MFD 180V «-SX NET-POLY CARB 3508R39H03
[ .47 MFD 100V +-SX KET-POLY CAKE 2503489HO3
Css .1 MFD 100V +-EX MET-POLY CARS 3534452H08
ca? -1 MFD 380V +-SX NET-POLY CARB 3533463108
Cs8 .56 MFD S0V +-SX MET-POLY CARE 3834A58H12
(31 100 MFL 36V +=20% TANTALUN 8RUAI6IHOL
cso 100 #FD 35V +-20X TANTALUM BB0AZS3MOL
(433 .1 MFD 100V +-5% MET-POLY CAFB 35I4448H0O
cs2 .1 KFD 100V +-BX HET-POLY CiRP 3534A58H03
83 L8022 MFD 2% AV MET-POLY CARB 3533AB3HES
T CS4 47 PF S00V +-2% MICA 763A209HL?
€S8 -1 MFD 100V +-8X HET-POLY CARR 3£34a68H08
€Sé .1 WD 480V +-5X HET-POLY CARE 3634568H03
DIODE STYLE
L 133 N334 7RV N B364928K06
o2 iN3148 75V - B36A728HO0
Do3 183133 95V B36A?28HI0
DIs INGSER 225V 6374672H03
11 1NadShA 228V BI?A6THOS
bé 1WeASH 228V AITA692HES
po? NG4S~ 228V 8376592503
pog 1HeiEA 225V 8373695103
Doy 1NA1a6 76V e36L%2BHtG
Dio 1N4 148 75V R - B36AVZ22H06
:38Y 1NSL4 7BV R o B30AP2BH0G
3 1N4148 T80 R B36AY2EHIE
B13 IN4348 TSV “ e 8lanT28Hi6
D14 1Hs4BA 225V B3I7R/EFEHOS
0ns 1N4133 PEV . 8I6a72EH06
Dib 1N414E 75V . " B36AF20H06
b1? INA148 7BV - B36R/928HGS
283 iNd148 75V B36,723H06
D1% 1NLL3B 78V 8364528H06

IHT CRT

o
ico2 .n-(}&}-: Or
I1Ce3  tLe?
1004 Ti e -Ie D\.-D TP AP
1C08 TL0741] JUAD 0P AvP
€086 HCLS838 BaL I
1co7 LP27GI PHEC tCu NCISE GP AWP

DIODE

L ©REC “Ox0 MULYIVI3

LED-HI RED LID (EIGE nCUNT)
LED-LO RED LED (ELSE MOUNT)

2h22HOL
E~22H0L

LEG~SN RED- LED (EDCE MOUNT) 3Esziz2n0t
R STYLE .
20-24 VDC © 1 MA, 105 JOULES 0.1M IERTFAILIHOA
20-24 UDC @ 1 MA, 105 JOULES 0..4 < TREVA3INDA

ror sTYLE

PO, 2K a,<M +-10% TRINPOT 3527430106

P02 20X 3/aw +-10X TRIMPOT 3527430H04

P03 2K 3/4W +-iCX TRINPOT SEITRITINDS

P03 z0¥ 3/4W 10X TRIMPOT 352743(H04

TRANSISTOR STYLE

QoL 2M2905A Pr 7627072K10

Qo2 2H22194 KPH T6ZRBTZALL

LINK STYLE

) BLUE CLIP LINK 3532454H0!

x BLUE CLIP LINK 353245450

1754 L% METAL FILM

202 L1752 1X METAL FILM

FO3 L/ 1% RETAL FILM

[§] T 1/38 HITAL FILM

ROS S1.4K 1/74W <X METAL FILM

RO4 €6.2X 1X i/44 METAL FILM

RO? 18K 173w X METAL FILM

133 3.61% 1% L/2W METAL FILM

RO9 23.7% i% 1744 RETAL FILR

R10 201 DHM X t/3w METAL FILM

R11 1152 2/4W 1% METAL FILN

P12 $1€K 1734 1% MTYVAL FILM

R13 223K 41X L/4uw METAL FiLM

(38 121K 1736 1% METAL FILRS

R1S I.920 41X 1/5wW v

Rig 3.08K 1X /5% 543‘-8&%‘.94
R&7 150 OMM 1/4w §% nETn\. FILn 8-22913Hs8
R18 36.1X 41X 1/4e RETAL FILN $42a2220H91
k19 123K 1/4M 1% BETAL FILH 835A82:1H50
R20 7.5% t/4u 1X METAL FILM b 20K13
R21 3.E€M 1X 1/73W METAL FILH §5AZ22H36
R22 274 OHM t/38 X METAL FILM 5E-513H93
R23 3.92K 1X 174w METAL FILM 945#- 20108
R24 301K 1746 MITAL FILM €35,~82: K88
k28 2% 1% 1/44 HMETAL FILM scaAzxvnTr
#26 10K {/4W 1X METAL FILM 2EZABZ0HAS
r2? S11K /4@ 1K nETAL FILMW 832a522K14
rR28 10N 1734 $% METAL FILM BIGAE2OMLS
r2s 186X 4/4W 1X METEL FILM AEZIHA2
#30 27.3% 174w 15 METAL FILN $455820187
R31 10K 1/4W 1 HETHL FILM 833h520145
32 6.2K 2X 1/2d METAL FILM SLIAS3LHEL
R33 26X 1% 1/4MW METAL FILM £<8A8ZuHTd
R34 20K 1X 1746 MEYAL FIti 2L E20HII
R3% 20K 1% 174 METAL FILM SIELI20HTS
R3s 29 1X 1/74W mETaL FILM £3422220473
r3? 1K 1X 1/4W nETaL FILM BIEAS a8
38 13.3K 1% $/4w METAL FILM B43A820H57
R3Y IS7K 1% 1794 METaAL FILR &53AB2INHIS
R4D 200K 1X /46 METAL FILM EAEABIHY
R4 15K 4/4W 1% METAL FILH 2435820162
RS 150K 1% 1/5W sZTAL FILM BSZAB21KHEY
R43 180K 1% 1/4Ww METAL FIlM B432521HS9?
R4S 37.4K 1X 1/3u METAL FILN £48L821HD1
R4S 1.62% 1% 174w HETAL FILM 348A2L MR ™~
Ri6 619 DMM 1S 1/3W METAL Filh §igA3I5H29 =
Ra? 13.3K 11X 1/74W METAL FILM 8:84320h57
k38 100K $/4w 31X METAL FILM £45A521442
Aa? 400K L/4W $X HETAL FILM 225602142
®S0 100K 1/4% 1X METAL FILR BAZLITINAZ
ASy 200K 1X 1/3W METAL FILM B845A4321H7Y .
RSZ 2 MEC $% 1/2w CARBON 1874290430
RS3 178K 1% 1/4w HMETAL FILM B842482iMés
(33 17.8K 1X 1/74W METAL FILM BALARE20H69
RES 7.SK 174w 1X HETAL FILM B38AB20H33
rEe 7.6K 174w 1X METAL FILH B846AB20GH33
RS? . 7.BM 1/4W 1% HETAL FlLN - 8384820H33 . . - ———— e e
rse 133 OHMM 1X 1754 METAL FILM 93BAZIBHGS
RS9 82 SX 1% (/4W METAL FILM B4BREZIN3A
Ré0 S1IK 1% 1/4W METAL FILM E4BLE22H1Y
R&Y S1.1K 1748 15 METAL FILnM B4B8aB2:H14
£62 B1.1K 1/45u 15 METAL FILH B4BABZIHIA
R63 221X 1% 1/4W METAL FILM B848a221HI5
R&A 1.62% iX 173U METAL FILM BALASIINLE .
k&S 1008 i/7<¥ (X BETAL FILM B4EA821M42 —_—
Réb 100X 3/3W 1X METAL FILN B4AEABR1HI2
Re7 10K 1744 4% METAL FILM B83IBAB20HE
R68 20K 313 1/4W METAL FILM B84a32L20875
R69 €5.1K 1749 1% HETAL FILn €§38AR2EHIA
k76 4.7 MEG BX 1/2W CAREON 1673270H28
R?1 20K 1X t/3W HETAL FILM 8i6A520n74
R7& 2.2 MEC 5% 1/2W CARBON _187A250026
R23 2.43 MEG 1X 1/2W METAL FILM BLBAB22HTT
R74 6. 2K 2% 3/2d RETAL FILK 6292E31HEY
RIS 2.2 MEG 5% 1/2W CARRON  187A290H26
R7& 16K L/4M 13 METAL FILM B4RA220HL2
R7? 760 OMM 1X 1/4W METFL FILH BIHABIFHIE
R78 180K 1/4H 1X METAL FILM 84BABLIHS2
R79 7.5k 1758 31X METAL FILM BIBAB20HIZ
R8O 2 MEG EX 1/2u CARBON 1876250H30
L1:33 B1.1K /3% 1% METRL FILM BABAB21IHLS
[3:73 S&.2K 18 ls4w BETEL FILNM BaghrP21MIB
RE83 301K 1% 1/3W NMETAL FilM B842A32:HE8
Res 6.2¢ 2X /2% METAL FILM 629R551¥51
RS 304K tX 1/4W METAL FILM B4EA§210E8
RBE S11 OWM 1X 1744 HETAL FILM B4GARITHZC
(334 400 OHH :X $/4M METAL FILM 848R516451
L3:1:3 178Y 1X 1/4W METAL FILm BL8ABLIKED
RBS 10X 4/34 4% HETAL FILM B4BAE20HIS
90 619 OH® 1X 1/48 nETAL FILM B48AE19H28
R9s 2.7 OHr 1/2W SX CARSON 187A250H31
r92 2.7 QMM 1/2¢ SX CAREON 1874258H3Y
R93 3.01K 1X s$/4W METAL FILM B4ABAZ1THIS
R94 3.04K 31X 1/4W METAL FILM B42h: L5HIA
a9s 2.2 MEG 5% I/212 7 ARBON 1874220126
RO& 2.43 MEG 1% V2 METAL FILM S9BAB2ZHTT
TRANSF STYLE
To1 MT26-PCI6&0 OMM MATCHING) 3631A73HIL
Te2 HMT26~PCI600 OKM MATCHING) 3833A7En0L

DAAWING | [
ROUTING IJP viF :_37.33 39 ‘01"1‘2 23]es 4:|46!47

PART WRE APPAR TYPE PART DESCALPI:On

[SCHEMATIC [RELAY _[TONE INTERFACE MOG. L[+
N 1 - - o o .



11 1

| 8 | 7 1 [ I S t 4 L 3 L 2 J 1
lrsﬂa_n (o2 ]] - - - e jl
IN4148 D4
l IN4148 b2 |
I # = @0 FOR GOt 1% G@az2 4 IN4140 |
IN4148
| 4 1 ]
N & . ,
l c3 c8 ;‘E ;:gur I
I +15p G4 =x OR-1 gzza_r gl'u *=CS 8.e0i5F q ]
9.1F OPTICAL RECEIVER . e.aiF c? 8
| 2 Ak vaind 1afIcte 0
x| /N In 13 1 —) g & I "~ Tere | TP3
f {® is aficte cie
[ e 120 e O Slaisr ek d |
C TLEP4 P2 % ’ 2 % I
| é ct -i5sp Lo 1.0 KHZ - 2.5 KHZ BFF |
____________________________________ 44
c1S
e.IF
174
LAY
20—t
S T
1N4148 12 g }-———EJ i—@n—mc T-RFI
.ﬁ. TL74
b4
v 8
m
- 133
7.5 —_—
a
LED-1 D12
, _— 13 . RED LED ING4SA™Y
+15 2 . 1C2 —O C17 1c2d D +15R
3 < %515-?‘ 3 8. u_r.:___@ 12 + \
cig 1t L cee TLe74 . g Y
BET T elF LO* LEVEL
] ﬁ] P IND.
i'g _CHANNEL /GIGNAL, MONITOR 13
12|15 14 Ty 03
+15A TN (5 TO ALARM
s N b1
cal g D8
o.u.r% ’_w ' ING148
874
ian BT f4l
&
i PR ~
¢ 5 IC3a
e o +159+—%;"'5L % ): I}
MOD. ASSEMBLY DESCRIPTION COMP. LOCATION Fx vm]xs
1685085Ga1 850nM, "SMA” CONNECTORS. 1494865
1585005682 858nM, "AMP OPTIMATE® CONNECTORS. 1494865 NOTES: -15¢C o <[] 11 11T L I T IFL [ T T IR IA]
1685Ca3Gad 1388nM, "SMA" CONNECTORS. 1494865 ALL RESISTORS ARE 1/4W UNLESS OTHERWISE SPECIFIED. cooe  [a[P[vir] [safsfasiselazisafaniens az]aalasiasfesier

PART MRE APPPAR. TYFL




n L 8 L 16 5 ) L 3 I 2 L !
88026¢%!
SALACITORR. NIGqs JRANSISIORS
COMPLOC _ DESCRIPTION STYLE GROUP COMPLOC __ DESCRIPTION STYLE QROUP COMPLOC __ DESCRIPTION S§TVLE _GROUP
F : iCt TLO74 L QUAD OP AMP 3528A90HOT  ALL .
Ct .1 MFD 100V +- 5% MET-POLY CARB 3534A88H08  ALL ic2 TLO74 | QUAD OP AMP 3528A00HOT  ALL [+1} 2N2222A NPN 762A672H15  ALL
c2 022 MFD 100V +- 2% MET-POLY CARB 8533A53H0T  ALL Ic3 MC14538BAL DUAL PREC MONO MULTIVIB 3527A09HO1  ALL
c3 1.0UF 50V +-5% MET-POLYCARB 3534A68H11  ALL IC4 CA080AS OP TRANSCOND AMP 3533A21H01  ALL -
[ 015 MFD 200V, +-2% MET-POLY CARB 3534ABBHCS  ALL Ics: TLO74 4 QUAD OP AMP 3528A90H0T  ALL
cs 001 MFD 200V +- 1% MET-POLY CARB 3534A88H01  ALL
cs 270 PF 500V, +-2% MICA 762AT5TH12  ALL
- cr 022 MFD 100V +- 2% MET-POLY CARB 3530A53H01T  ALL
cs 0015 MFD, 800V +-2%,MET-POLY CARB 3533A53H08  ALL
cs .1 MFD 100V +-5% MET-POLY CARB 3634A68H08  ALL .
ct10 300 PF, 500V, +-2% MICA 187A584H00  ALL _RESISTORS . _ZENERS
on 22 MFD, 100V, +- 5% MET-POLY CARB 3534468H10  ALL COMPLOC  DESCRIPTION STNLE COMPLOC _ DESCRIPTION STYLE GROUP
c12 22 MFD, 100V, +- 5% MET-POLY CARB © 9534AB8H10  ALL
ci3 \33UF S0V, +-5% MET-POLY CARB BB3A166HIE  ALL R1 819K 25W 1% METAL FILM 3532A38H77  ALL 23 1NOG1B 10V 5% S00MW 18BATSTHOT  ALL
E ci4 10 PF, 500V, +- 5% MICA 763A209H03 AL R2 301K 25W 1% METAL FiLM 3532438H47  ALL
cis .1 MFD 100V +- 5% MET-POLY CARB 3534A88H08  ALL R3 18.2K 25W 1% METAL LM 3535A37H21  ALL
cie 1.0UF 50V +-5% ME™-POLYCARB 3534A68H11  ALL R4 301K .25W 1% METAL FILM 3532A38H47  ALL
c17 .1 MFD 100V +- 5% MET-POLY CARB 3534A68H08  ALL RS 1.50K .25W 1% METAL AL\ 3535A38H18  ALL
c18 LO1MFD, 200V +-2% MET-POLY CARB 3533A53H02  ALL RS 100K .25W 1% METAL FiLM 3632A38H01  ALL
Cio 100 MFD, 35V, +-20% TANTALUM 880A383HOT ALl RY 3.92K .25W 1% METAL FILM 3635A36HS8  ALL
c20 .1 MFD 100V +- 5% MET-POLY CARB 3534488H08  ALL R8 121K 25W 1% METAL FILM 3532A38H08  ALL
N (1] .1 MFD 100V +-5% MET-POLY CARB 3534A58H08  ALL R9 121K 25W 1% METAL FILM 3632A38H090  ALL
C22 100 MFD, 35V, +-20% TANTALUM 880A363H01  ALL R10 B.25K -25W 1% METAL FILM 3535A38H89  ALL
c23 .1 MFD 100V +- 6% MET-POLY CARB 3534A58HN8  ALL Rt 100K .25W 1% METAL FILM 3532A38H01  ALL
" C2e 1MFD 35V 10% TANTALUM 837A241H15  ALL R12 100K .25W 1% METAL FILM 3532A38H01  ALL
cas .1 MFD 100V +-5% MET-POLY CARB 3534A68H08  ALL R13 200K .25W 1% METAL FiLM 3832A38H30  ALL
- [ 100 MFD, 38V, +-20% TANTALUM * 880A363HO1  ALL R4 58.2K .25W 1% METAL FILM 3535A37H73  ALL
D C27 *.1 MFD 100V +- 5% MET-POLY CARB 3534A88H08  ALL R15 51.1K 25W 1% METAL FILM 8535A37HE0  ALL
c28 1MFD 35V 10% TANTALUM 837A241H15  ALL R18 10K 25W 1% METAL FILM 3535A37HO1  ALL
c29 .1 MFD 100V +- 5% MET-POLY CARB 3534A88H08  ALL R17 357K .26W 1% METAL FiLM 3532A38H54  ALL
C30 .1 MFD 100V +- 5% MET-POLY CARB 3534A88H08  ALL R18 200K .25W 1% METAL FILM ' §532A38H30  ALL
c31 &7 PF 500V, +-2% MICA 763A200H17  ALL R19 221K .25W 1% METAL AILM 3532A38H34  ALL
ca2 0022 UF 2% 400V,MET. POLYCARB 3533A53H05  ALL R20 13.3K .25W 1% METAL FiLM 8535A97HI3  ALL
'C33 22 MFD, 100V, +- 5% MET-POLY CARB 3534A868H10  ALL A21 511K 25W 1% METAL FILM . 3532A38H68  ALL
— C34 LIMFD 50V 20% CERAMIC 3532A26H13  GO3 R22 15K .25W 1% METAL FILM 3535A37H18  ALL
c3s .IMFD 50V 20% CERAMIC 3532A28H13  ALL R23 15K .26W 1% METAL FiLM S636A37HIS  ALL
C38 1MFD S0V 9% CERAMIC 3532A20H13  ALL R24 4.7M 25W 5% CARBON FiLM 3535A41H6S  ALL
car .1MFD 60V 20% CERAMIC 3532A20H13  ALL R25 17.8K 26W 1% METAL ALM 3536A37H26  ALL
-] C3s .1MFD 50V 20% CERAMIC 3532A20H13  ALL R268 27.4K 25W 1% METAL FILM 3536A37H43 AL
c39 .1MFD 50V 20% CERAMIC 3532A20H13  ALL R27 2MEG 26W 1% METAL FILM 3532A20H30  ALL
Ce .1MFD 50V 20% CERAMIC 3532A20H13  ALL R28 100K 26W 1% METAL FILM 8532A38HO1  ALL
[« Cat AMFD 50V 20% CERAMIC 3532A20H13  ALL R29 6.19K .26W 1% METAL FILM 3535A38H77  ALL
R30 7.50K 25W 1% METAL FILM 3535A38H8S  ALL
R31 200K 25W 1% METAL FILM 3532A38H30  ALL
R32 51.1K 25W 1% METAL FILM 3535A37HGD  ALL
R33 51.1K 25W 1% METAL FILM 353BAI7HEO  ALL
R34 82.5K 26W 1% METAL AILM 383BA37HSG  ALL
- R3S 20-OHM 5W 5% FIXED COMP 187A290H08  ALL N
1 COMPLOC __ DESCRIPTION STYLE GROUP R36 220-OHM 2W 5% MOLDED COMP 185A207H1t AL
R37 220-OHM 2W 5% MOLDED COMP 186AZ07THIT  ALL
LED1 RED LED (EDGE MOUNT) 550-0406 3508A22H01  ALL R3s 201 OHM .25W 1% METAL FLIM S83SA3GH47  ALL
D1 1NA148 836AG28HOB  ALL R39 10-OHM 5W 5% FIXED COMP 187A290H01  ALL
b2 1N4148 838AB28HO8  ALL R40 10-OHM SW 5% FIXED COMP 187A200H08  ALL
D3 1N4148 8364928106  ALL R4t 7.50K 25W 1% METAL FiLM 8533A36HES  ALL
D4 1N4148 836AG28H06  ALL R42 10-OHM SW 5% FIXED COMP 187A200H0Y AL
B D5 1N4148 836AC28H08  ALL R43 10-OHM 5W 5% FIXED COMP 187A200H01 AL
De 1N4148 836A02BHOS  ALL R4 178K 25W 1% METAL FILM 8532A38H26  ALL
D7 1NB4SA 837A802HO3  ALL P45 301 OHM .25W 1% METAL FLIM 3536A29H47  ALL
bs 1N4148 ALL R46 2.2M-OHM .25W 5% CF. 3635A41HE7  ALL
D9 1NG4SA 837AS92HO3  ALL R47 100K .25W 1% METAL FILM 3532A38H01T  ALL
D10 IN4148 836A928H06  ALL R48 200K .25W 1% METAL FILM 3532A38H30  ALL
. on 1N4148 836A928H06  ALL R49 2MEG .25W 1% METAL FILM 3532A30H30  ALL
D12 INSB4SA 837AB02H03  ALL RS0 7.50K .25W 1% METAL FILM 3536A38HBE  ALL
. RS1 3.01K 25W 1% METAL FILM 3536A38H47 AL
ORt SPX-4882-002 SPECTRONICS DETECTOR 3534ATTHO2 Go2 RS2 801K .26W 1% METAL FILM 35385A38H47 ALL
oT1 SPX-4689-004 SPECTRONICS EMITTER 3534A77THOV  GO2 R53 15K .25W 1% METAL FILM A535A37TH18  ALL
ORt HFD 3804-2 HONEYWELL DETECTOR 9644ATIHO2 GOt RS4 7.60K 26W 1% METAL FILM 3535A38H85  ALL
oT HFE 4800-4 HONEYWELL EMITTER 9844ATIHOT GOt RSS 7.50K 26W 1% METAL FILM 3535A38H8S  ALL
A OR1 - FUJTSU FID 13532WX SMA DETECTOR B647A37G02  GO3 R56 10K 25W 1% METAL FILM 3538A37HO1  GO3
omt FUJNTSU FED 130K2WD SMA EMITTER 9647A37G0T  GO3 R57 5.11K 25W 1% METAL FILM 3535A38H6  G03
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J(MS)-0 =6-8

ci1é

DELAY
JUMPER

JUME )}

Ré3

- VLD

[R1161-O)

S I e i N

Tl Hgl
/

vLD

D4
'

L R36

> 23

VRES

R0 L

Lad

RESTRAINT QUANTITY
BENERATION

R20
;| RIS }

N
VR20F
<

R9

b 4

— ]

—> 22

P12

{-VRES)

9
‘+
\

OPERATE QUANTITY
GENERATION

CHANNEL/DTT MONITORINS LOGIC -

(HI

T0 BLOCK)

REF:+ MODULE

ASSEMBLY - 1603C7¢801

COMPONENT LOCATION - 1493869

+15

D802 ONLY

[R100]

*LCB TRIP"
IND.

LC8 TRIP . 2
>
(RB) 1

225 10




LGOII‘IE ¢l ' g l l | | ' Le l ; * ; | ' l
~ . F
B - .
CAPACITOR STYLE RESISTOR sTYLE
F coy -1 MFD 108V +-§X MET-POLY CARD INTAALSHES ROOL 308 OHM 2% 3/2W METAL GLAZE S29AB31HLY 200K 1784 41X NETAL FILM 3632438430 126 300K 14w 1% METAL FILM IBWASTHEY
€02  .022 MFD 100V +-2% MET-POLY CARD 2 1768 1X NETAL FILM IBI2ATHEL 76K 1% 1/88 METAL FILN IE3IGAIMEE T 30.0K V4w 1% METAL FILM IVASTHAT
co3 3SITAEIN02 IBIATIHE 200K 1% 1/6W METAL FILM 242813 aLe xzﬂl VAW 1% METAL HLM 3EMASTHAT
ced 36IAAGOHLL ISIAATING L 200K 1% 1/0M WETAL FILM IEITIAINIS RIZD 4 MW W% METAL ALM s4gagioNt ) A
cos IEITABIH 38HL 140K 1% 1/88 METAL FILN IETZAIGHLS RI30  20.0k 1AW AL FiLe 3836A37
cos IEIAALBHE? I532430H28 . ! 100K 4% 1/84 WETAL FILM 01 R 30K 126W a
co? JSITAGIHZ 3I632A3LHEY 909K 5% 1/8w METAL FILM 3EISATIHPY ROE  3OIN pAw R WETAL LM ASAZSNIT
cas 2! 3533A63H02 3632A3LH01 200K $% £/8% METAL FILM 3532438130 R3S  BOIR 74w % NEWL LM FOITABGNAT
CO% .04 WFD 280V +-2% MET-POLY CARD 3BIZAEING2 3532438H81 L82%8/0M 13 METAL FILM 3E3IBAIIN2L
€18 .22 WD 180V GX HET-POLY CARD IBIAAGSHLY 3532A38M04 10K 1/8W 1X METAL FILM 3636AIMO
- ci4 .1 WFD 100V +BX MET-POLY CARB 3E34A68HEE m 1% L/70 METAL FILM 10K 1/88 1% METAL FILM JE3ISATINGL
€12  .012 WFD 200V +~GX MET-POLY CARY I6I4ALEHIA 7K 21X 1768 BETAL FILM 18K 1/8W 1% METAL FILM ISISATMOL
€13 .1 NFD 130V +-6X MET-POLY CARB 35T4ACBHIES 3I832438H01 10X 1788 1% KETAL FILM 3SIGATIHOL
c14 .04 nn :uo 2% WET-POLY CARD 3B3IIARINZ 3532436430 1/GM 1% METAL FILM 3EIBAITHOL
CiE  .0068 MFD 200V +-2% MET-POLY CARD 3632A39H30 X 1/8% 1% METAL FILN 3B32A3aMHE1
c1a .47 m Y +-85 MET-POLY CARS IE34A6EHE? aH3e 1% 1% 1/0% HETAL FILN 3E3BAIBHA
€17 .1 NFD 188V +-BX HET-POLY CARS . I63AA6EHE A; 100K 1760 1% METAL FILM 36T2A38H1 .
Ci8  .L1 WFD G0V +-2% MET-POLY CARD . 3633ABTH0I 3E32038K01 364K 1X 1788 NETAL FILN 3EIBAIEH4?
€19 .15 WFD 100V +—6X MET-POLY CARB 3E34ALBHEY 383243611 - 3.44K 13 1/6W METAL FILM 3EIBAISHAT
E €20 10 WFD 35V +-§X TANTALUM 862AB30H12 3.01K 1X 1/8W METAL FILM 363EA3BHAT
€2t .1 WFD 100V +—6X MET-PQLY CARE 3BIAALEHEE 3832A38H30 - 3.05K 1% 1789 METAL FILM
c22 618 PF GO0V +-2% MICA BL1ABAEHLS IBI2AIONIN 10K 1/GW 1% METAL FILN 3E3IBAIIHM
€23 .1 HFD SOV +-2% MET-POLY cutl 3EIIAEIN0T 3832 499 OHM £/24 1% METAL FILM 8404819HL9
€24 .1 WD SOV +-2% MET-POLY . 3E3ZASIHT 3532A368H01 7.8 1/8M 13 MEYAL FILR IEIGATENBS
C26 .1 WD 198V +-6X MET-POLY can I5IANCSHES 3632438438 3.01K 1784 1% NETAL FILM I5IEAIGHAT
C26  .0047 NFD 200V +-6X NYLAR - A 02ASSHOS IEI2AIBH01 .
® gop o350 S JANT . . e B.25K 1/44 §X WETAL FILM 8484820137
» 800" A2 %, , DUR- A1 300 OHM 2% 1720 METAL GLAZE 629A831H19
. 108“ 1/8¥ 1X METAL FILM IEI2AIBHOL
- - - 100K 1/8W 1% METAL FILM 3632A38HO1 ZENER STYLE .
. 4.32% 1748 1X HETAL FILN 43AB20H1 0 .
8TNLE 4.63K 1748 1% METAL FILM | BABAB2OHIZ 2681 INTEPA 12V 6% 400 W BI7ALITHIL
4.99 1/44 1X METAL FILM B848A828H15 . . 282 IN9L1R 1CV SX A8 MM 186A797H07 ~
Inedsn 220 B7Acom3 24.3% i/ow 1% NETAL FILn 3e3taince B e i3 B e S3nerane
IN648A 228V . ; INTE9A 120 BX 400 nw BI7AGYIHIL
1N434R 76V * BISAI20HIS - 108K 1/8W 1X METAL FILM " -
- INALAS 26V - ‘ BI6A928HT6 . 26K 1% 1/8W METAL FILh N
IN4448 7BV 8364920106 . 2.0 MEG ST 1/2W CARDOM
D 1NALAS 7BV 8364928106 . B2.1K 1784 X BETAL FILN .
INGABA 228V . BIA692HIZ : 61.9% 1/84 1X HWETAL nul ..
{NGABA 228V B370492H83 B K ll l/IU NETM. F .
INGABA . S37AE92HET ‘ ¢ nm u 1% ne:cu; ‘:un LINK STYLE
SIPMLIZHOT ¢ GLAZE
::::f: ::3“ B36A928H06 t 200K 13 uu NETAL FILM J(vl dLug CUP LInk BIRAS4NOI
1NALAS T8V S36A928H06 - 301K 1/44 . 1% METAL FILM " BLUF OLIP LimK
IN4L48 7BV 834A928H84 ] 301K 1/44 1% HETAL FILN » BLUE CLIP LMK 383
1N4148 TR . 304K 1/48 . 1% HETAL FILM [ SUUE CLIP LINK ABANO!
ANGASA 225V VITALIDNES .t 108K 1/88 1X METAL FILN x st P LINK 3B3ZAS4HOI
- ANGABA 228V ° - . = BBINGOMOI : 304K . 4% $/4M METAL FILM
INAL49A 7BV L B36AVINGS $ 204K . 4X 4740 KETAL FILM
INALASA TSV 83 i 381K 4% 1744 NETAL FILN '
INA148A 76V 220404 i 400K 4/0M 1% MEYAL FILN .
S37A492NH03 . 806 OHM 1/44 1% HETAL FILW : .
. IN4148 78V BIGAP28HDS N +12 ONRM 1748 1% METAL FILK L P
« - 1N4148 T8V 836928406 : 20K 1X 1/9W METAL FILM ) ~
. K uu 1/08 1% WETAL FILN
) : X METAL FILN .

* . 1 HETAL FILM N
C . . * % METAL FILM Fi >
PIAL . . STYLE :uu u sm WKETAL FILN R o

v RC61 200K 1% 1/0W METAL FILM . . !
DIAL  DIGITAL DIAL 3589AL24HA3 RO6Z 169K 1X /8W NETAL FILN . -
. . ROGT 304K 1/8W 1X METAL FILM 4 3
. ROGM4 160K 1% 1/8M METAL FILM £ . T
. R066 40K 1/BM 13X NETAL FILn
RO6H 16K £/0W 41X MEVAL FILM .
INT KT T L STYVLE RO47 100 OWM 31X 1/8W HETAL FItM 36ITAIOHOL
n © RN6B  30.1K 1% 1/8W METAL FILM 353BAIPHA? .
ICEL  TLEZ4IT QUAD OF AMP 3628A9BHOL RB6S 162K 1X £/8W NETAL FILM R .
ICe2 " TLATALT QUAD OF AP Jezaduct Boa K1k soom NETA FiLn .
LS 4 .
1ce4 .,t',.,‘;g :ﬂ:, or Nw Jszoasennt RO72 200K 1/8W 3% n: u. rx " >
ICOS  TLATALY QUAD OF ANP ROTT 500X 1/8M 1X MET .
IC86  TLOTALY QUAD OP ANP RE74 400K 1784 1% n:m. nm
ICO7  MC14066BAL QUAD BILATERAL SWITCH RIS 160K 1X 1/6W METAL FILM
ICKS  MCA4G01BAL QUAD 2-INPUT HOR RO76 480K 1K 1/80W NETAL FILW
ICE9  NC14639DAL DUAL PREC nm nuuxvn RE77 100K 1/84 X METAL FILh
B 1C10  HC14001BAL QUAD 2-INPUT NOR IEIIALTHEL 478 A4EK 1% 1/6W METAL FILM
ICi4  NC14B71BAL QUAD 2-INPUT OR JEIMIGHIA RET9 442K 13 1/8¥ WETAL FILN
+~-R0G0 . 208K 1/8M 1X METAL FILM
- ROOL 400K 1X 1/0W NETAL FILW
TOCROB2 400K 1/8W 1X METAL FILM
- HE T
- MEE i LR T
K 1% 1. AL
LED-1 RED LED (EDGE MOUNT) Is0mA22H01 X063 . BOGK 1% L/ou METAC FILR H
— . i B48A81 9194
- : BAGARLINGA
35I2ATEHOL
3632A3GHTD
38324330
108K 3744 108 TRINPOY - ' s Srnc ot .
100K 3/4¥ 10K TRINPOT X “m“"‘
108K 2V 18 TURH 6% PREC POT bt vérai
100K :mu'u: TRINPOT JE32430038
A 1K 3748 19% TRINPOT . > . TEIZAIINOL \
. /84 1% NET) ISTANISHIS \
: B1.1K t/0% u HETAL FILM e
l AlPIVIF 41]42143{ 44/
! T 53 DI AV T T
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| 1 9 JiC2 LA
k01 7 [Re2] 13
DTT KEY -
13
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+15 ]
-+
23 <
(- bt
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oTP1 P2 +15 ] L) AFSIRIPS 5,
11 16 11
10 12 3 RESET 8 — ———(neser Q 10 L g 12 1112 14 STAGE RIPPLE 6§12
Er cizllcie ¢ N\ ey le 3 oA A 12 Mt 9 13 j1C@ neser %’f? Q7 1c3! X 06 -
13 1co 1c9
R37 R30 ™9
116 [+ [E] ? TPic 11]10] 9 947 10
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1c8 R&6 9
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_BAND PASS FILTER FREQUENCY DETECTOR E ¢ TIMER
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_ SYNC DETECTOR 13 b L)
— 29 < FA-2 =3 — D10 04 1 ca1
—OTP13 cag ¢ ca0 ol i€ %
’ OTP11 g)l—{ R74 3 F) R7S
2 16 14 11
3 13 10
RrESET 0}~ = naser @
c3s €35 el sl 12 M oa e sle 12fIc12
c17 117 1 >
(—ﬁi[asz R63 S 14 s e REF+ MODULE ASSEMBLY A
s v 1603C84B01 ~ 2 TERM.LINE
c29 tHIGH) (LOW) 10 1603C84602 -~ 3 TERM.LINE
9 JIC16 —OTP19 COMPONENT LOCATION
TPI7O 1493872
BAND PASS FILTER FREQUENCY DETECTOR
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* *
- GROUPS - "~ GROUPS .
CAPWCITOR { STYLE 1 2 DIODE $TTLE 12 LINK i
F cot 10 HFD ISV +-SX TANTALUM B62AS30M12 1 LD01  RED LED (EDGE HOUNI) I508R22M81 13 OTT KEY BLUE CLIP LINK
co2 0.1 WFD 100V +-S3 NET-POLYCARB 353aa58HI8 3 LD82 RED LED (EDGE WOUNT) 350BA22HEL 11
03 19 HFD IV ¢-GX TANTALUM 862ABI0H1Z 11 -
[47] 0.4 MFD 100V +=-5% MET-POLYCARE 3534A60HE8 11
cos 5.047 NFD 10OV +-5X MET-POLYCARE 3534468H07 11
coe 0.022 MWFD 100V +~2X MET-POLYCARS 3EITACTHES s
€87 9.1 WFD SOV +-20% CERAHIC 3532A29H13 11 RESISTOR STNLE
cis $.015 MFD 200V +-2X MET-POLYCARS 3534A60HIS i
co9 0.015 MFD 200V +~2X HET-POLYCARE 3ISTIAGBHIS 1 /e 2.7 QHM 1/2W §X CAREIN" 1874299431 11
- c1e 0.822 NFD 100V +=2% MET-POLYCARD JIS3IZAE3IHEL 11 rO2 2.7 OMM 1724 53X CARBON 18TA299HIL 11
c11 46900PF SEV +~2X POLYSTY 3637423H66 1 R03 20K 2¥ ST CARBON L85A207HEH 11
€12 $100 PF 580V +-2X NICA LB7ASIAHE i1 R4 20K 2w 5% CARBON 185A207HES 11
€13 1800 PF 500V +-2X HITA 762a76MHe3 1 ROS 6.8K 2@ SX CARBON 195A207H47 1t
c14 9.1 hFD SAV +-20X CERANIC IE32A29H13 1 ROB 438 QHi 172U 2X NETAL GLAZE 5294E31H23 1
c1s 9.1 HFD SOV +-20% CERAHIC 3532A29HL3 1 RO7 430 OWM 1/2W 2% METAL GLAZE 627A831H23 11
Cib 66906PF SOV +-2% POLYSTY 3537023465 14 RO8 6.25 1/2W 2X METAL GLAZE 629AE31HE4 11
c17 3000 PF 500V +-2% MICA 3I532A31N54 11 R0Y TSOK 13 X METAL FILN 3§32A38H85 11
c18 3000 PF S0BV +-2% MICA 353203 1HS4 11 R10 30.1K 1/8W 1X NETAL FILM ISISAIMHAT 13
E c1y 20 PF 308V -6 MICA 3522431447 11 Ry S1.1K 1 °BM 13 METAL FItn IEIEAITHEY 1t
cas S10 PF 600V +-2X MICA 861 ABAGHIE 11 R12 10K 1/89 1X METAL FILA ISIEAITHEL 1
ca1 0.086E NFD 200V +-2X HET-POL(CARE IS3IIASIHEGE 1 R13 3.04K 1/5W 1% METAL FILM 046AB19H94 11
c22 0.015 NFD 200V +-2% MET-POLYCARB 3634A68HEE 1t R14 €1.1K 1/9W 1X NETAL FILM 3EIEAIHA? 11
ta3 0.1 HFD SV »-20X CERAMIC 35A2AZINLS 1 s 10X $7E¥ 1% METAL FILM 363ISAITHOL 14 .
c24 QO0HUF, 200V, 2 8% MET-POLYCARS . - 3834A88H02 11 Rib S1.1X L/8W 1% WETAL FILH 3535A37HLY 11
ces 9.1 NFD SEV +-20X CERANMIC 3832029H13 o1 R17 10K 1/85 1% HETAL FILN 363ISAITHOL 11
€26 0.015 #FD 200V +-2X MEY-POLYCARB 3534A68HES 01 R18 S1.1K 1/9% 1% NETAL Fitn 3536A37HY i1
c2? 6 015 NFD 200V +-2% MET-POLYCARB * 3534A68K0S o1 a1y 10K 379U 1X METAL FILM 3535A37HOL 11
cag 9.022 WFD 100 +-2% HET-POLYCARE 3I53TASIHOL o1 »20 100K 1/84 1X METAL FILM ISIZATAHEL 11
— c29 56,900 PF S0V +-2X POLYETY 3537A23H6E ot R21 100K 1/3% 1X METAL FILW - 3632368101 i1
c3e 5180 PF 503V +~2% MICA 167A584H0S " R22 ROX 1/24 1X NETAL FILM 353243801 1
€31 1S00 PF 00V +-2% MICA 762A7S7HI3 (18 R23 100X 1/8W 1X METAL FILM 3832A38M41 18
c32 0.1 HFD SOV 4208 CERAMIC 3532A29M13 2 R24 1X 1/8U X METAL FILM IE3EA3RNHEL 1
€33 0.1 MFD 64V +20X CERAHIC 3532A29H13 01 R2S 200K 1/8wW 1% METAL FILA 3832A38H30 11
€34 66,700 PF GOV +-2X POLYSTY ISITAIHEE " R2&6 10% 1/52 1% MEYAL FILM IRIGRAITHOL i1
€35 3900 PF S99V +-2X HICA 3632A31H54 o R27 6.19K 1/8W 1X NETAL FILM 3S3EAIBHT? 1
- C3s 3000 PF 500V +-2% MICA 3632a31HE4 01 R28 LS0K 1/8W 1X METAL FILM 3632438418 11
c3? 20 FF 300V +~-EX MICA 3SI2AT1HAT [ R29 400K 1/8% 1% METAL FILM 3532A38H01 11
D c3a 610 PF 5PV +-2% MICA Bb1ABALMID, o3 R30 8.25K 1/3W 1X METAL FILM 3I635A38N89 1
c3? 0.0068 MFD 200V +=2% HEY-POLYCARD ISIIAGIHEG o R 82.5K 1/8W 1% METAL FILM 3535A37M8Y 11
c4n 0.915 MFD 200V +-2% MET-POL1CARB 3534A68H0E [ 39 R32 304K 1/5¥ 1X NETAL FILM 3532A38H47 i1
cat 0.1 HFD 50V 20%x CERANIC 3532A29H13 0 /33 100K 1/3W 1X HETAL FILW 3532a38%He1 14
R34 237K 1/3W 1X METAL FILM 3532438445 1
R3S S1.1K 1,99 i3 METAL FILN 3635437H69 1
R36 SL.1k 1/8W IX METAL FILM 3635437169 "
R37 S1.1K 1/6W (X NETAL FILM 3I635AIHET 11
DIODE STYLE _R38 S1_1K 1784 1% METAL FILH I83IEAITHGY i1
m———— R3? 100K 1/3uW X METAL FILM ISITAIGHEL i3
~ 3] iN4138 TSV 836A928H06 11 R3® 121K 1730 1X HETAL FILA 3532438109 1t
Do2 INGL19 75V 8364928H16 it R41 30.1K 1/3% 1X METAL FILM 3I53ISAITHAT "
131 1M4.48 7SV 836A928H06 1 R42 $11 ORM 1/8N 1X NETAL FILM 3636ATMHGT 11
004 1MA14B 75U 836A928H06 11 R43 3.01K (/38 41X METAL FILM 9484819194 1t
DOE iNAL48 TEV B36A928HT6 11 [ 301K 1/84 1X HETAL FILM 3538A37H4AT 11
006 IN314B 76V 836A928H06 1 R 3 $i1 OWn 1/8W 15 HETAL FILM I5IEAIVHED i
- 0a7 114143 TSV 43692 11 fae 4326 189 {X METAL FILn 3632A38K42 i
Deg 1N4148 75V 9364928H06 1t a7 43.2K 1/8W 1% METAL FILM 3SIEAITH6Z 1
009 iNaL4g 75V 835A928H06 0t R49 100K 1/38 1X METAL FILM 3532A38H01 1"
c 130 IN4L4AG 75V B36A928H06 13 R49 100K 1/8% 1% NETAL FILM IE32AISHIL 11
D11 1INAL4R 7SV 836R928H06 [T RGO S11 OWM 178 1% HETAL FILM I5ICAIIHGD 11
012 INALAB 7SV 8364928H16 i RE1 $1_1K 1/8W 1% METAL FILM IEICAITHA? oL
013 NS48 7BV 8362928106 11 r52 10K 1/8% 1% HETAL FILn 3535AITHEL oL
014 1N4148 TSV 036A920K456 81 RG3 511K L/8W 1X METAL FILM 3IEIGAITHLS o1
(3% 164148 75V 834A928H06 1 254 18K 178 1X METAL FILN IGIGAI7HIL oL
RES 106X L/6W 1X METAL FILM JE32A36H0E o1
RS6 100K 1/8W 1% METAL FILM 3I532A38HIL ‘o1
RE? 180K 1/8W LX HETAL FILM 3632A36HEL 01 -
RSB 108% 1/84 1X METAL FILN 3532A3aHeL oL
-1 RS9 1K $/6% 14X METAL FILM 3635A30HeL o1
R&0 200K 1/8¥ 1X KETAL FILM 3532A38H30 01
Ret 10K 1,84 L% METAL FILM 3635A37MEL o
INT KT STYLE Ra2 6.19K t/BW 1X NETAL FILM 3536A38H77 ”
#63 160K 1/8Ww 1X METAL FILN 3532039418 oL
cey 4N3S OPTICAL COUPLER 27489 T6HOL i Ra 100X 1/8W 1X METAL FILM 3532434 (23
HC140018AL QUAD 2-INPUT NOR 3533a17M01 18 R45 B.25K 1/8W 1X HETAL FILM 363SA3GHEY 33
HC14064BAL QUAD BILATERAL SWITCH 3I527A09H06 1t R&6 82.SK (/8w {X METAL FILM IEIEAITHES "
TLO741J QUAD OP ANP 3528A90H01 it Re? 384K 1/88 X METAL FIUN 3632AIIHAT (33
Bl HC14011BAL DUAD 2~INPUT NAND 3I527409MHE2 1t R6B 108k 19w 1K METAL FILM 3532A3MHeL "
HC14813BAL DUAL D FLIP FLOP 3627426H06 11 “R6% 28T 1/8W 1X NETAL FILM 3532A38M48 " - R
HC14070BAL QUAD EXCLUSIVE OR 3I527A26HES 11 w7e 61.1K 1/3¥ 1X METAL FILM . 3635AIMHLY " .
HCL4001BAL QUAD 2-INPUT NOR 3IGIIALTHOL 11 R71 S1.1K 1/84 tX NETAL FILM 3536AITHE? " L
MEL4638BAL DUAL PREC 1ONO RULTIVIE 3I527A0IN0L 11 r72 §1.1n 1/8W 1% METAL FILM 3535A37HLY " ,
CD40S0RF BIN RIPPLE CNTR/DIV/OSC 3527A09HES 139 R73  6i.iF 1/3W 1% HETAL FILR IEISAIMHET 04
HC14001BAL QUAD Z-INPUT NGR 353341 7HIL 1 R74 199X 1/3¥ 1X HEVAL FILM IGI2AIGHIL %n b
TLO7417 GUAD OP ANP 352BAF0HO S [ T8 R7S 121K 1/9W LX METAL FILW 3E632A38H09 91
HC140118aL QUAD 2~INPUT NAND 3527409102 L33 R76 10K 129 41X METAL FILM 3EIBAITHOL 11
MC140132AL DUAL D FLIP FLOP 352782006 0% P77 18K 1/S9 1% METAL FILM 363BAI7HOL s
7 MC13070BAL QUAD EXCLUSIVE OR 3527A26H01 a
HCL14001BAL QUAD 2-IHPUT NOR 3533A17HAL ot
MC14S3IBBAL DUAL PREC HONG MULTIVIE 3527A89H01 13
A ZENER STTLE
TZ0t INA7474 20V tuW SX " B49A48IHEL 18
702 IN752A 5.6V Asomd SX 106A797Mi2 41 prawNG] T T T T T T T T T (T TITI T
* ooE e ATe[vIF ey
GROUP | 1S 2 TERMINAL LINES AP vIF] 133]3a[3]38]37]38l0 |40ja1[42]<3]ea] s8] e€ o7
. GROUP 2 IS 3 TERMINAL LINES PART A PART OESCRIPTION s
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L} ) 1 7 X 5 1 4 1 L 1
66016 '
CAPACITOR STILE RESISTOR STYLE ZENER STYLE '
€01 10 HFD 350 +-S% TANIALUM 862A530H1 RO 20K 2H +-S% CARBON 185A207H58 201 INA747A 20V W 5% 8490487HO1
€02 .1 MFD 100V +-5Z NET-POLY ChRB 35: ROZ 20K 2W +-5% CARBON 185A207H58 102 1N752A 5.6V GOOMM 5% 186A797H12
€03 .1 HFD 100V »-S% MET- J534RGBHOI RO3  6.8K 24 +-5I CARBON 1850207Ha7 203 1HA747A 20V IW 5% 8490487H01 F
COA .22 MFD 100V +-5% HET-POLY cmn 3534RG8IT) R0a 230 0 /3 s 3% NETAL GLATE 6297531123 704 IN7S2A 5,6V ACOMN 5X 186A797H12
(c:gg ‘53 mg ggz ogg l’g ;&v ghrg g: i Rog gao lzwzuzwnzaunan% ZE 2;5&5;3%3 105  INA7A7A 20V W 5% 849A487HOT
. .- - 166H16 RO K 1/20 +-2% A5 31HEA ~2GBH S
o6 .33, W0 0w ii3f MEI-TOLY Came Seaniseme Rog 2k /24 o 2% NETAL LA il 206 INTS2A 5.6V 400MW 5% 186ATITHIZ
co8 +1 NFD 100V +-5% MET-POLY CARB 3534A68 ] 276K 1/8W 1% METAL FilLM 3535A37H42
Co9 .ﬂﬂl HFD 200V 0-52 MET-POLY CARB 3534R60H02 R09 5.3K 1/8% 1X METAL FILM 3535A37H64
c10 S PF 500V HICA 8b1ABAGH2S RID 10K 1/8W 1% METAL FILI 3535A37H01
cin 8 HFD 35V 0-51 TANTALUM 184866 TH2 ¢ R11 1/84 1% METAL FILM BHES
RI2 2K 1% 1/8h METAL FIL
RIZ 15K 1/8W 12 METAL FILN -
R14 10K 1/8H 1% HETAL FILM
RIS S1.1K 1/8H 1% HETAL FILM
RI6E 10K 1/8H 17 METAL
R12 1784 1% NETAL FILM
€12 6.8 NFD 35V 5% TANTALUM 184A661H21 (RIS 10K 1/8W 1X HEIAL FILN
c13 vs nro mov +-5% nn POLY CARB 3534A68H03 RIQ  S1.1K 1/8W 12 METAL FILM TYPE STE - 1 FORM C 1484B33H01
Cia 6.8 1532, TN TALUR 184A661H21 R20 10K 1/8W 12 METAL FILM
€15 vso PES00 227 xcn G | ABAGH2S R21 20K 2H +-5% CARBON E
c16 MED 50V +-S% MET-POLY CARB 534068111 k22 20K 24 +-S% c..nmu
S5 10 500V +2 MICA 1ABAEH2S R23  5.8K 2 +-51 CAR
s 1.0 MFD SOV +-52 MET-FULY CARB 3534A68H1 1 R24 430 OHM t/2H 0-2/, n{m[ GLAZE
€19 .1 NFD 100V +-5% MEY-POLY CARB 3534A68H0B R2S 430 BHH 1/2W +-2% HETAL GLAZ:
c20 .1 HFD 100V +-52 MET-POLY CARB 3534n68H08 R26 8.2K /24 +-2% METAL GLAZE STVLE
(w4} .} MED IUOV f'Sl HET-POLY CARB 3534A68H08 R27 1 H{G 11“‘ 11 HCTN. F[LN
€22 .1 _MFD 10 % MET-POLY CARS 3534A68H08 R28  ISK . 535A37H18 - SLUE CLIP LINK 2832484401
€23 1922 MFD wuv 2,4 HET-POLY CARB F93IAOINGY R29 576K |z 9 ng 535A37HT4 oce BLUE CLIP LINS B363ZASSHON
€24 .1 HFD 100V SX MET-POLY CARB 3334A6EH08 RO K x/su 1 nsz FILH 3535R37H0 1 povy SLUE CLIP LINK 3832AS4HOI
(o5 122 MFD 100V 5% MET-POLY CNRB 3534A68H10 /31 178W 1% METAL FilM 3535037H01
sx/i0% SLUE CLIP LINK 353248401 -
]32 34 8K 1/8M 1X METAL FILM 3535R37H53 . 35254 440!
R33 20K 1% 1/8u HETAL FILM 3535037H10 Tros BLUE CUP Lim
R34 30.1K 1% 1/8W HETAL FILH 3535A37HA7 e SLUE CLIP LINK 3632AB4NOH
RC~ .t 1% 1/78W METAL FILM 3535A37H08 cAL BLUE CLIP LINK 3532A54HOI
836  24.9K 1Z 1/8W METAL FILM 5n371139 ALY LUE CLIP LiNK 353240440
gg; éo;“xu BW neTAL FILN 535037101 ca BLUE CLIP LI 38IZASAHOL
. ] 38H89
RJ3 2.63K 1X 1/8H HETAL FILM A3BH38 ur BLUE CLIP LiNk 3832AB4m0l
R0 221K 1% 1/8H METAL FILH 32038434
RAL  3.01K 1% 1/8H HETAL FILM S35A38HA7
Ka2 00K 1/8M 1% METAL FILM 532a38H ﬂ
R4, 10K 1/8W 12 METAL FIL| 35JSII37H01
RAN 365K 1/PM 1% METAL FILM 20
RAS 100K 1/8H 1Z HETAL FILM 35 i o
R&G 10K 1/8W 1% METAL FIL 3535437H01
DIo Ra? 1 /84 1% HETO F S THY
DIt 336A328) RAB  S1.IK 1/8BH 12 METAL FILM 3535A3/H6S ~
D12 INA14S 8361928H0E R4S 10K 1/8W 1% METAL FILM ISATTHO*
D13 1NGASA 225V 837A692H0I RSN 100K 1/8 1X METAL F 532A38H0 1
Dia HEASR 225V 837A692H03 RS1 1 1780 1% HETAL F ISAZ7HOL —
RS2 ISDK 1/8W 1% METAL FILM 353243818
R53 100K 1/8W 1% HETAL FILM 1532A38H01
m1m s
i LN 2A38H30
Y KT STME R56  3.01K 1% 1/4H MLIAL FILA 84BABISHIA
IC0! M35 OPTICAL COUPLER 774B936HO Rl ASK M fIn Saspozonis
1002 M35 OPTICAL COUPLER 174833604 RS 150 DHH 1/2M +-2% HETAL GLAIZ 629A531H1
IC03  TLO7AIJ QUAD OP AHP 3528AY0HD RED 2K 1/8W 1% HETAL FIL 3538 c
1C04  MC1405 HEX DUFFER 3527A26H04 RE1 ax 15 HETAL FILN A38H33
1C05  MC14049B0L HEX INV/BUFFER 3527A26HD RE2 200K §/8M 1% NETAL TILM 3532A30H]
1C06  HCIA001BAL QUAD 2- INPUT NOR 353301 7H0 RE 200K 1/BW 17 METAL FILM 32328368
{CO7  HC14D4JGAL QUAD KOR RS LATCH 3327R00H0 REA 1% 1740 METAL FILH BA8AG | 9
1C08  HCI4066BAL GUAD BILATERAL SKITCH 3527R05H0 RES 301K 1% 1744 NETAL FILH 2480519434
IC03  HC1A001BAL QUAD 2 LNPUT NOR 3533A1 7HO REE 160K 1,64 17 HETAL FILR B pdE
ICI0  HCIADIBAL QUAD-2 INPUT NAND 35270 RE?  3.01K 1784 1% RETAL FILh 323 H
IC11  HC14001BAL QUAD 2-INPUT NOR 3533R1 7Hi gy % Ton 12 NeTH B ayonat
IC12  HC145388AL DUAL PREC HONG MLYIVIB 3527A09H Rt e e FIn 3252037169
1C13  NC14538BAL DUAL PREC MONO MULTIVIB 35270 e ane i HeTaL FILn ErErr v -
ICIA  AN3S OPTICAL COUPLER 77A0936H1 R7T 20K 20 51 CARBON Taenon7
IC15  HC14081BAL QUAD 2-INPUT AND 3537A15H0 Rz SOk S oF canaon byl o ddiced
R73  6.8K 20 5% CARB 195A207HA7
R74 30 OWM 1724 24 METAL GLAZE 623A531H23
oA e o e
o100E SIme RIZ 1 MEG 174W 1% METAL FILW 848n822H39
R78 15K 1/2N 17 METAL FIL 3535A37H18
RT3 ST1K 1/8H 12 HETAL FILN 3535A37H6 Ee— B
RBO 10K §/84 1X NETAL FILHM 3535A37H0 1 e
LED ) RED LED (EDGE HOUNT) 3508A22H01
LED 2 RED LED (EDGE MOUND) 3508A22H01
LED 3 RED LED (FDGE MOUNT) 3508R22H01
-
POT STYLE
POY 20K 3/aW +-10% TRINPOT 3527A30H04
P02 1 HEG 3/H +-10% TRIHPOT 3527A30H1 1
P03 20K 3/AM +-10% TRIHPOT 3527A30H04
P04 250K 3/4W 10% TRIHPOT 3527A30K10
R
. A
w1 onza228, PN TeoneTaNS A P]VIF| |33]34|35]38{a7]38[38]e0}r]42[a3]aa]es 46 ]47
Q02  2N2907A, PNP 762R672H17
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PB-1 : SYSTEN INDICATOR RESET

REF) MODULE ASSEMBLY - 1581C256801 -~ ARTM-1- LCB RELAY - AR TRIP MODULE NOTEs J1. J2, J3, J& PROVIDE SEAL-IN OF TRIP
1581C25602 - ARTH-2 ARTM-1 -~ SINGLE TRIP AR'S WHEN 2 0.3 AMPS DC IS FLOWING THROUGH

1581C27601 - ARTM-2 SUB-ASSEMBLY ARTM-2 - DOUBLE TRIP THE RESPECTIVE TRIP CONTACTS.
COMPONENT LOC. - 1484831 - ARTM-1

1484832 - ARTK-2
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1864797H10

0 1 10 1 9 L 8 1 7- 106 1 1
. PART . - PART ) -
ITEM NANK DESCRIPTION STILE e NANE DESCRIPTION sTILE
AR- RELAY 1.6 OHM COIL, 10W, A4 ROBCBASGAY AR2 AR UNIT 1.6 OHM COIL, 10W, ¥ NOBCANSGRA
c1 *CAPACITOR 100 NFD, 35V, +-20% TANTALUM 8804363401 c10 CAPACITOR .033 WFD, 100V, +-5% MET-POLY CARB 3530468106
c2 CAPACITOR . .1 NFD 100V +-53 KET-POLY CARS 34468008 cit CAPACITOR .033 m, 100¥, +-5% MET-POLY CARB 3534A68106
c3 CAPACI TOR A7 WFD, 35¥, +-203 TANTALUN 1884661803 - c12 CAPACLTOR -1 MFD 100V +-53 NET-POLY CARB 3535A68H08
c& CAPACITOR A7 » 200¥, +~10% NYLAR 1884669401 c13 CAPACITOR .1 MFD 100V +-53 MET-POLY CARS 3538468008
cs CAPACITOR 100 NFD, 35Y, +~203 T U 363801 c1 CAPACITOR 100 WFD, 35¥, +-203 TANTALUN 8804363001
cb CAPACITOR .033 WFD, 100V, +-5% MET-POLY CARB 3534263106 -
c7 CAPACITOR .033 NFD, 100¥, +/-53 MET-POLY CARB 3534468 p11 DIODE MS3I% . 1884342024
c8 CAPACITOR .1 WFD 100¥ +-53 MET-POLY CARB 3534468808 .
c9 CAPACITOR .1 MFD 100Y +-53 NET-POLY CARB ig RAGSHOS . 1ch INT CKT HC18023BAL TRIPLE 3 INPUT NAND 3527A26803
15 CAPACITOR 033 MFD 100V, $5% MeT Pory CARS voe 1c5 INT CKT WCIX011BAL QUAD-2 INPUT NAND 3527409802
i1 CAPACITOR, '055 MFD 100N, 2S9% MET FoLY CARS 1c8 INT CKT MX18066BAL QUAD BILATERIAL SWITCH 3527409106
. J03 JUNPER 0 oHN 8624878101
D1 DIODE 14645 837A692H03 Jox JURPER © OHN 8624878101
D2 DIODE INGASA 837A692H03 )
03 DIODE 193818 13843821106 . LED3  DIODE RED LED (EDGE NOUNT) 3508422101
3] PIODE 1N6A5A . 8374692103 . LEDN  DIODE RED LED (EDGE MOUNT) 3508422001
05 DIODE 1M645A 837 ;
g: giggg ::g:z: :311 92H0; Q9 TRANSISTOR. 2K2907A PHP T6246T2H1T
7
D8 DIODE 1NG6RSA 531 a0 D44VHIO NPN 353244581
2] DIODE 1M6ASA 8374692003 R39 RESISTOR S1.1K 1/8W 15 METAL FILM 888AB21H14
D10 DIODE 10818 1384382106 ' RAO RESISTOR 10K 1/8W 15 HETAL FILM SA8AB20HYS
13 RESISTOR 511K 1/8¥ 13 METAL FILM 848822011
11 INT CKT MC18023BAL TRIPLE 3 INPUT NAND 3527A26H03 : RA2 RESISTOR 511K 1/8W 15 METAL FILM 8384822011
1c2 INT CKT MCINO11BAL QUAD-2 IKPUT KAND 3527a09H02 RA3 RESISTOR 51,1 1/4¥ 13 METAL FILM 84BA821H1A
1c3 INT CKT MCINO66BAL QUAD BILATERIAL SWITCH 3527409106 . AR RESISTOR 10K 1/8¥ 15 METAL FILM 848AB20HNS
. , RS RESISTOR 3.01K 13, 1/AW WETAL FILM 8884819194
I JUMPER o oiM 8622478101 H 'N6 RESISTOR 51.1% 1/8% V8 METAL FILM 8484821813
32 JUMPER 0 OBM 862ANTBHO1 | 7 RESISTOR 10K 1/8W 1% METAL FILM A8 ]
: RA3 RESISTOR 3.01K 13, 1/8W METAL FILM 848A819598
LED-1  DIODE SED LED (EDGE MOUKT) 3508422001 RY9 RESISTOR 5.62K, 1/%%, 1% METAL FILM ABAS20H21
LED-2  DIODE RED LED (EDGE NOUKT) 3508A22H01 ! RS0 RESISTOR 3.01K 13, |/l: METAL FILN B8N8ABI9HIN
! RS1 RESISTOR 330 OHMS, +-~53 3 WATTS, WIRE WOUND 7624679102
PB-1 SWITCH PUSHBUTTON 1845C63H01 ; BS2 RESISTOR 1K, 13 1/%W METAL FILN 858A819HAS
. - RS3 RESISTOR 22.9-0HM 25W +-53 WW 0AD1297HR1
o1 TRANSISTOR 2M2222A, HPW 762A6T2H1S | RS54 RESISTOR 15K 1/8W 13 METAL FILM 8484820162
Q2 TRANSISTOR 2N2907A PNP T62A672H1T { 55 RESISTOR 15K 1/8¥ 15 METAL FILN 848A820862
Q3 TRANSISTOR 2M2907A PRP 7624672017 !
[ TRANSISTOR 222221, NPR 76246721015 l rY3 REED RELAY .5 AMP DC PICKUP, FORM A 1442C62601
Q5 TRANSISTOR 2822224, PN 7624672815 RYA REED RELAY .5 AMP DC PICKUP, FORM A 142262601
8$ ;:AISIS‘I’OI 2I2222A Lig ] 7624672015 ‘ . .
ANS]S: A PX BpRS
& WANGIdTER BTG Riew i -
R1 RESISTOR 1K, 15 1/KW METAL FILM NBAB198A8 .
r2 RESISTOR 10K 1/8W 13 NETAL FILM N SAB20HAS
R3 RESISTOR 3.0 1%, 1/4W METAL FILM A8AB19H9
RS RESISTOR 51,1 1/4M 13 WETAL FILN ABAB21H1N
RS RESISTOR 10K 1/4W 13 NETAL FILM A 8AB20HA5
R6 RESISTOR 100-0HM 15 1/8W METAL FILM NBAB13HS51
%7 RESISTOR 20K 1% 1/5W METAL' FILM NSAB20HT
a8 RESISTOR 20K 13 1/4W METAL FILN ABAB20HTA
R RESISTOR 1K, 15 1/8W METAL FILM BABAS 19BAS
R10 RESISTOR 20K 1% 1/8W METAL FILR 8A8AB20HTS .
(35 RESISTOR \0 OHM, 1/2W, +-53% CARBON 18
R12 RESISTOR 30.1K 13 1/8W METAL FILM \ :
R13 RESISTOR 1K, 13 1/%W METAL FILN 84 B
R RESISTOR 20K 1% 1/8W METAL FILM N
B1S RESISTOR 10K 1/8% 13 METAL FILR N
R16 RESISTOR 10K 1/3W 13 METAL FILN
[ RESISTOR 10K 1/8W 13 METAL mn
R18 RESISTOR 20K 13 1/4W METAL FIL 7
R1§ RESISTOR 100K 1/4W 13 METAL rn.n NSAB21HR2
R20 RESISTOR 10K 1/8W 13 METAL FILN A NS .
#21 RESISTOR 10K 1/4W 13 METAL FILA A 5 N
R22 RESISTOR 51.1K 1784 13 METAL FILM BABAB21H1A
%23 RESISTOR 10K 1/8W 13 METAL FILM ABAB20HES
R2% RESISTOR 511K 178 13 METAL FILM x8A822811
R25 RESISTOR 511K 1/4W 1% METAL FILM ABAB22H11 .
§26 RESISTOR 51,1k 1/8W 13 METAL FILM 4B8AB21H 1A
R27 RESISTOR 10K 1/3W 13 METAL FILN 4 8AB20HA5
w28 RES1STOR 3.01K 1%, 1/AW METAL FILM N8AB19HIY
r29 RESISTOR 51,1K 1/8W 13 METAL FILM BABAB21HIN
x30 RESISTOR 10K 1/8W 13 METAL FILN N
R31 RESISTOR 3.01K 1%, 1/AW METAL FILM BABAS19HIN
R32 RESISTOR 3.01K 13, 1/88 METAL FILK 4SAY 190N
®33 RESISTOR 5.62K, 1/4¥, 13 METAL FILN A3AB20H21
R3Y RESISTOR 330 OHNS, +-5% 3W, WIREWOUND 7624679802 -
r35 RESISTOR 1K, 15 1/8% METAL FILX SABA19HAS
r36 RESISTOR 22.8-0HM 250 +-53 WIREWOUND 0XD129THAY
’37 RESISTOR 15K 1/%W 13 METAL FILM 84BAB20H62
R3S RESISTOR 15K 1/8W 1% METAL FILM 8484820162
R56 RESISTOR 5.62K, 1/8, 13 METAL FILM 8484820821
-1 REED RELAY .5 AMP DC PICKUP, FORM A 1882€62601
RY-2 REED RELAY .5 AMP DC PICKUP, FORM A 1882C62G01
21 ZENER 152358 6.8Y 5% 500 M 8624288107
72 ZENER 19608 9.1Y 55 NOO MW .
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Fig. 10. IFT Component Locations
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Fig. 14. AXLM Component Locations
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