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ABB Power T&D Company Inc.
Relay Divisions

= Coral Springs, FL 33065

Type LCB Il Relay Modules

Effective: March 1989
NEW INFORMATION

(with DIN Connectors)

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

[FDT-1/2 Audio Dual 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

CAUTION: Printed circuit modules should not
be removed or inserted while the LCB is energized.
Failure to observe this precaution can result in an
undesired tripping output and/or component
damage. In addition, modules should not be inter-
changed between relays without rechecking
calibration.

All integrated circuits used on the modules are
sensitive to and can be damaged by the discharge
of static electricity. Electrostatic discharge pre-
cautions should be observed when handling mod-
ules 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 Modgle No.
Name Logatlon Conngctor
Widths Terminals
ALS 2 32
DTD 1 32
MD 1 32
IFDT-1/2 1 32
IFO-1/2 1 32
RELAY 1.75 32
DTT 1 32
AXIM 1 32
ARTM-1/2 3 32

NOTE: 1 module location width equals 1.2 inches.
MODULE APPLICATION/bESCRIPTION
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 41-830.12.

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.

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 Coral Springs, FL

instruction Leaflet
l.L. 40-220
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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.

IFDT — Audio Dual Tone Interface

The IFDT module contains the circuitry to
provide both the transmit and receive isolated
interface 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, frequency
translation 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 pro-
vide 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),
negative (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 channel 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.

ARTM-1/2 — AR Trip Module
-1 (One AR)
-2 (Two AR)

The ARTM-1, single trip, or ARTM-2 double
trip (for use with direct transfer trip option).
module provides the final AR contact tripping
output for the LCB relay system. Block of
tripping and indication during dc power up/down
as well as provision for manual reset are also
provided on this module.
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MODULE REFERENCE INFORMATION

DTD Module — Style 1609C38G02

Internal Schematic: 1355D47
Component Location: 1499B27C
Chassis Location: POS. C

MD Module — Style 1609C38G01

Internal Schematic: 1355D39
Component Location: 1499B27C
Chassis Location: POS. D

IFDT Module — Style 1609C39G01

Internal Schematic: 1355D40

Component Location: 1499B28C

Chassis Location: POS. F
(Channel 1)
POS. E
(Channel 2)

IFO Module
Style 1609C40G01 (850NM/SMA)
Style 1609C40G02 (1300NM/SMA)

Internal Schematic: 1355D41

Component Location: 1499B44

Chassis Location: POS. F
(Channel 1)
POS. E
(Channel 2)

RELAY Module — Style 1609C41G01

Internal Schematic: 1355D42
Component Location: 1499B30C
Chassis Location: POS. G

DTT Module — Style 1609C42G01 (2 Term.)
Style 1609C42G02 (3 Term.)

Internal Schematic: 1355D43
Component Location: 1499B31C
Chassis Location: POS. K

AXLM Module — Style 1609C43G01

Internal Schematic: 1355D44
Component Location: 1499B32C
Chassis Location: POS. L

ARTM-1 Module — Style 1609C44G01
(No Transfer trip)

Internal Schematic: 1355D45
Component Location: 1499B49
Chassis Location: POS. M

ARTM-2 Module — Style 1609C44G02

(Transfer trip)

Internal Schematic:
Component Location:

1355D45
1484B32

(Subassembly) and 1499B49 (Main Assembly)
Chassis Location:
(NOTE: Subassembly Style is 1581C27G01)

RENEWAL PARTS

POS. M

Repair work can be done most satisfactorily at
the factory. However, interchangeable spare mod-
ules or components can be furnished to the cus-
tomers who are equipped for doing repair work.
When ordering parts (components, modules, etc.)
always give the complete catalog number and
appropriate Westinghouse style number(s).

A. Internal Schematics

Figure

Q0 1O\ AW —

ATTACHMENTS

Module

DTD

MD

IFDT

IFO
RELAY
DTT
AXLM
ARTM-1/2

Drawing

1355D47
1355D39
1355D40
1355D41
1355D42
1355D43
1355D44
1355D45

B. Component Locations

Figure

9
10
11
12
13
14
15
16

Module

MD/DTD
IFDT
IFO
RELAY
DTT
AXLM
ARTM-1
ARTM-2

Drawing

1499B27C
1499B28C
1499B44

1499B30C
1499B31C
1499B32C
1499B49

1484B32 (Subassembly)
1499B49 (Main Assembly)



S0

o) : A AN ) ] \ 4 . }

(
COMPONENT LOCHT LON
RELAY TYPE-LCB 11
IFO (HIGH POWER)Y BOHRD

150uBYe ~val

\,_,: e 15mmz 4
] 5
- Os ,
il :sfé‘f]@ﬂ i q
R ; P
ml:‘:(ml _] ) ] u ﬂ zﬁ
NIT-ENE mxn 9 | e
[ 4.8
rﬂ + €| 3%
i ll Hlad @
5‘& * m|08d
~{:‘ -CZ)- cwens @ &
I }““ | qﬁ auux b
u iﬁ H?HH | wum .
S8 Owr 2
m T ) e "
\i[ |]l, A KE{- jﬁﬂJH] . ]Uj mﬁ m—LQ oEa
t‘l:g;;_: - g 0557 Bde 5&&&5 ro “ &g ga
! - LGB I OPTICAL TNIERACE  16@8C36G- - _1.5.135517@ SUB_
Nt e WP T ST e AT B
e . o MODULE LCB II OPTICAL INTERFACE |3
- ABB POWER T&D COMPANY INC. 111]
o e MODULE ASSEMBLY IWG I\ 141

OPTICAL INTERFACE MODULE (IFQ) - HIGH POWER

LCB 11 RELRY

e s b o 16@9C96

HPPD SHEET 3

ROUTING CODE

lh! RELAY DIVISION - CORAL SPRINGS, FLORIDA, J.S.A. I“"‘

iD-




11 I e i s } A

DEMODULATOR, TIME DELAY(DTD II)
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CAPACITOR sTLE rEsIsTOR sTYLE LN st
(131 .08 NFD 200V +-B% MET-POLY CARD I634AL0HI2 K33  J.04X L/04 1% METAL. FILM ISICAIORA? Jing BLUK CLIP LINK - B83LAB4NOI
C12  .018 WFD 200V +-2% KET-POLY CARD JE34A6EHOE 234. 20K 1/0W 4% HETAL FILN 3636A37430
€13 .088 NFD 208V +-8X MET-POLY CARS 3634A68H02 RIS 20K 1/8W 1% METAL FILN 3535A3I 738
i AL bi S S e s

> IEIJABINOL . !
E{! 02: "': :::u ..2’.' m:&; ‘é:'.l I634A6BH02 R3S 121K 1/0W 1% NETAL FILN 3632430109
cr 5K MET-POLY CARD I634A6GH2 239 8.26X 1/4¥ 1X METAL FILN - 3838A38HEY
o eV o ax MET-POLY CaRB E+Cpywriittd R4S 82.6K L/8M 1N RETAL FILM 3635A37M89
3ET4A68100 R41 J0LK £/0% 1% METAL FILN IEIAAIN4AT
243A289403 R42 301K 1/8W 4% BETAL FILN 3632436H47
e R43 10K 1/8% 15 HETAL FILN IEISAIMHIL
AAGRHS: R34 L MEG 1/48 u METAL FILN 8484822139
TF6IA49HLT? R4S 1SM SX CARB & 187A2940HA0
‘3I8I4A68HOB R3b 180K t/0W 1X MTAL FIin 3832A38H0L
063ABALNLE R&? $1.1X 1/08 31X METAL FILNM IEIBAIMHEY
3834ALBHGT R48 $1.1K £/88 1X METAL FILM 3636ATTHLS
3E34A6GHS R4S 10K 1/W 1% METAL FILM I53I6AI7HIL
LE7AS8AR0S RS0 16X 1/8W 1% METAL FILM I5IBAIMLS
REL 36.1 OHM $/708 1% METAL FILM IS3IEAA2HAT
RE2 16K 1/8M 1X WETAL FILN 3535A3M10
283 30.1 OHM 1/8M 1S METAL FILN 3638A42HA?
RE4 16K 1/88 4% METAL FILM 3635A37H0L
REE 16K 1/8M 15 METAL FILN Ss36ATIMIL
RS6  B1.1K 1/8M 13 METAL FILN 3636AITHY
RE? 10K 1/8% 1% METAL FILM 3I63SATINGL
R68 15K 1/8W 1% METAL FILM 3836AI7MH1R
REY 100K 1/8% 15 METAL FILM 383243801
R6 18K 1/0W 1K METAL PILN 353643718
ReL 361K 1/6W 15 HETAL FILM 36I6AITHA?
B2 A6 LW 1X NETAL FILN I6IEAIMIS
- ALUN 63 o8k 1/8 1% HETAL FILN 3538A57w1
Lall 106 WFD 35V 205 TANT Rend Gl OMIt 1738 1% MEYAL FILN BACANDI MM2E
ReS ¢ OHN X METAL FILN 240A@1GHEL .
Red S0M 3/48 1% METAL OXI 187A640H24
R&7? 133K 1/78M 4% METAL FILNM 3632438H13
- sTILE 268 110K 1/8% 1% NETAL FILM 3632438406
PR sk
i STyl R7 3,04k 1744 1% METAL FILN 840481714
{nedsa 12w S3nacazn0s 272 200K 1/8¥ 1% HETAL FILN 3832438430
PR tpr e Ry 273 10K 1/8W 1% METAL FILM IE3I6AIMMOL
ING1AD T8V Siasamise R74  BL.iK (/8% 1% METAL FILN 3538AI7HeY
INat4e 78y FHyridt R76 100K 1/84 1% NETAL FILM 3632436H01L
rprpeiion a3easaenes R2 180K 1/8W 1% METAL FILM 363243018
hatea 759 S3carsance RT? 78K 1/8M 1% METAL FILM 3838437H88
R78 75K 1/0W 1Y METAL FILM. IEITAIMES
R 301K 1/8W 1% METAL FILN 3632430447
[ 1) 3.04K 1/8% 1% METAL FILN IBICAISHAY
HHI R A e g AT
1K 1/8W 1X HETAL LN AJGHI
g e Y b e e
1ces :::::-’:zm. Quab EXCLUSIVE Of . Jeaaziiel RIS 100K 1/64 L% METAL PILM 3632438101
ICH?  NCI4EIBBAL DUAL PREC HONO MULTIVIS R4 200k 1/G4 1X METAL FILN 3832438430
1618 Tiarels ouas o nur . R07 2.7 OWM 1/2¥ X CARB 1874290133
ICH  NCIANIAL GUAD DLLATERNL surren’ 3827A09M06 31 Yy R KA
IC12  TLO74LT QUAD OF AWP 382890403 ; :
ot STILE
PO2 180K 3/48 20X TRINPOY 3827A39H07
PI3 26K 3/4¥ +—10% TRINPOT 3627430484
PO4  BOE OWM 3/4W +~10% TRINGOT 382743002
TRANSISTOR STTLE
oz 3827433801
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n_ ] 10 9 8 1 1 16 ! 5 4
CAPACITOR STYLE TRANSISTOR STYLE Ling STYLE
cos .4 MFD 100V +-8X MET-POLY CARB 3634A68H08 Qs 2N3799 PNP 3627A33H04 47 (occC) BLUE CLIP LINK 3532A84H01
€02 100 MFD 3BV +-20% TANT, 880A363HOL Q02 283799 PNP 3627A33H0L
ce3 .1 MFD 100V +-6X NET-POLY CARS 3634A68108
Ccod 100 NFD 36V +-20% TANTALUM 880A363HOL
ces .022, MFD 100V +-2% MET-POLY CARS 3633AB3H04
Coe 000 PF 100V + = 5% MICA . CRIOOILET
ce? 00V +~8X MET-POLY CARB 3S34A68HOS RESISTOR STYLE
cos lll PF SOOV o+~ 1CA B61AB46HI0
34 00V +=6% MET-POLY CARD 3834A68H08 2.7 OHM 1720 §% CARBON 1674290138
cie l m 100V +-§X MET-POLY CARB 4A68H08 2.7 OHM 1/2¥ SX CARBON - 187A290H31
cii 1 NFD 200V +-6% MET-POLY CARB 3634A68H02 162K 1/8W 1% METAL FILM 3532A38H21
ci2 § NWFD 200V +-2% MET-POLY CARB 3834A68H0S $1.1K 1% 1/8W METAL FILM 3IE3ISAIMHED
€13 3634A68H02 m 1/8M 1% METAL FILN 3835A37H01
ci4d T62A767H12 K 1/8W 3632AI8HOL
cis 383I3AE3HOL 3538A37THOL
[3TY 3834A68H02 629A831H3S
€17 3834A68H02 535A3’
cis 3634A68H03 $1.1K 1/8W 1% METAL FILM 3635A37H69
E c19 3634A68H08 §1.1K 1/8W 1X METAL FILM 3636A37THAY
cat P63A209H03 274K 1/8u 1% METAL FILM 3632A38H43
cas 100K 1/8W 31X METAL FILM 3632A38H04
c22 93.1K 1/8¥ 1% METAL FILM 36ICAITHI
ca3 2634209017 3.01K 1/4¥ i% METAL FILM B848AB19H94
ca4 140K 1/8W 1% METAL FILM 3632A38H1E
cas 861A846HL0 $4:1K 1% 1764 METAL FILM 3636A37H69
Cc26 3634A68H01 100 OHM 1% 1/4W METAL FILM 848A818HS1
c2? 3634A68H08 QBTK 1/8W 1% METAL FILM 363I6AISHR
| c28 187A884H08 16 K 1/0W 1% NETAL FILNM . 3636A37H18
cae 1874684106 30.1K /88 41X METAL FILM 3636A37M47
c30 3808A89H03 l:ll l;: 1% mﬂ. Fien gnmos
23 .1 WFD 100V +-§% MET-POLY CARD 3634A68HI8 18 X 1% SA3THIS
g;: " WFD U +=2% NET-POLY CARS -3633A63H02 611 OHM 1/4¥ 1% METAL FILW 848A819H20
€33 .1 WFD 100V +-8X NET-POLY OARD 3634A68H08 180K % 1/8W METAL FILM - 3532A38H18
€34 .047 WFD 100V +-8X MET-POLY CARB 3I634A68H07 10K 1/8W 1% RMETAL FILM 383IBAI7HOL
c3s .08 HFD 200V +-2% l‘T'Pﬁ.V CARB 38IJAEIHO2 61.4K 1/6W 1% METAL FILM 3536AITHEY
. 100K 1/8W 41X METAL FILM 3832A38HO1
e $1.1K 1/8W 15 METAL FILM 3S3ISAIMSY
] c3s '0 l nFD lIW ﬂl nn-m.v CARB 3634A68H08 100K 1/8W 1X METAL FILM 3832A38M01
c3y 108 WFD 36V +-20% T 0A363H0L 160K 1/8W 13 METAL FILM 3832438118
cat 0.4 NFD 100V +-8X I‘T-PU.Y CARD 3534A468H08 3.01K 1/78W 1% METAL FILN 3636A3SHAT?
cat- 100 NFD 36V +-20% TANTALUN® . B8B0A363H01 3.0 3636A38H47
caz 0.1 MFO llOV O;MM ﬂlﬂ‘lﬁ 38532A39M13 20K 1/88 1% METAL ::m 363SA37H3E
o - : 20K 1/8W 1% METAL FILM 3SIGAI7?HI0
3’4 827'@&13&.#&34&%3 ‘m 3.92K 1/8W 1X METAL FILN 3838A38HS8
. . o 121K 1/8W 1% METAL FILM 3832AI8H69
DIODE STYLE 124K 1/78W 1% NETAL FILM - 3632A38H09
8.26K 1/4¥ 13 METAL FILM 383I6A33H89
. DO INAL4B 78V 836A928H06 82.6K 1/8w 1% NETAL FILM 352843 7HEY
D82 . INA148 76V 836A928H06 301K 1/8W 1% METAL FILM. 3532A38H47
D3  INAL4S 78V @36A928H06 301K 1788 1X METAL FILN 3632A38H47
Do4 1N4148 78V 836A928H06 10K 1/8W 1% METAL FILM 3638AIHEL
DO 1N4AL 40 836A928M06 1 MEG 1748 1% METAL FILM 8484822H39
. Do INGABA 228V 8374692403 16M BX CARB 1/2v 1874290140
be? 1NG4BA 228V B837A692H0' 100K 1/8W 1% METAL FILM
Des 1N4148 76V B836A928H06 $1.1K 1/8W 1X METAL FILM JISISAI ™MLY
D9 1N4L48 8V 836A928H06 61.1K 1/8W 1% METAL FILM 3838A37HEY
= D1 1N4148 78V 06 40K 1/78V 1% METAL FILM . 3SISAITHOL
bt IN4148 78V 8364928106 16K 1/8W 1% MET 3636A37H18
D12 1N4148 78V 836A928H06 30.1 OHM L/8W 1% METAL FILN 3638A42H47
[ 1% INALAS 78V 836A928H06 K 1 1X nET 38IEAI7THIS
30.8 OHM 1/8W 13 METAL FILN 3836A42H47
10K 1/6W 1% METAL FILM 3836AI7HOL
10K 1/8¥ 1X METAL FILM 3836A37H04
S1.1K $/8M 1X:METAL FILN 3636AI7HLY
INT CKT STYLE 10k 1/8w 1% METAL FILN 3636A37H01
16K 1/8W 1% METAL FILM 3638AI7H18
"1 IC08  MC14066BAL QUAD BILATERAL SWITCH IS27A09H06 100K 1/8W ‘1% METAL FILN 3S32A38H01
IC32 MC14011BAL QUAD-2 INPUT NAND 3827A09H02 18K 1/8W 1% METAL FILM :unrmn
IC03  MC14066BAL QUAD BILATERAL SWITCH 362740906 30.4K 1/88 4% METAL FILM 3636A37H4?
I1C04  TLOT741J QUAD OP AMP 18K 1/8W 1X METAL FILM 383SAIMIE
ICO6  MC14S38BAL DUAL PREC MONO MULTIVIB O88K 1/8W 1% METAL FILM
IC06 MC14020BAL 14 BIT BINARY COUNTER S11 OWM 1/4W 1% METAL FILW 8484819120
I1C07 TLO7413 QUAD OP ANP 100" OHM 1/4W 1S NETAL FILM 848A810HS 1
1C08  MC14070BAL QUAD EXCLUSIVE OR S 1/@ ll WETAL ql 1874640424
IC09  NC146383AL wn. Plﬂ: MONO MULTIVIB 133K 1/8W 1% AL FILN 3632/38H13
1C10  TLO741J QUAD OF 110K VN 4% METAL FILM 3632A38HOS
!r IC41  MC14064BAL QUAD Ilu?llhl. nnen . JIE27A09H06 60K 1/84W 1% METAL FILN- 3832:A38HES
1C12  TLO7417 QUAD OP AMP 3828A90MH0L 3.01K 1/8W 1X METAL FILM 363I6A3GHA?
3.01K 174w 1% METAL FILM 8484819494
200K 1/8W 1% METAL FILM IBI2AIBHIL
10K 176w 1% METAL FILM 3838A37HOL
61.1K 1/8W 1X METAL FILM 3638A3 769
({124 . STYLE . 100K 1/84 1% METAL FILM 3832A38H0L
160K 1/6W 1X METAL FILM 3632438118
(41} 20K 3744 +-10X TRINPOT J627A3I0H0S 76K 1784 1% METAL FILM 3I836AIPHES
- P83 20K 3/4¥ +-10% TRINPOT 3527A430H04 78K 1/8W 1X METAL FILM 3636A37HEE
P04 §00 OWM 3/4@ +-10% TRINPOT 3627430H02 304K 1/8W 1% METAL FILM 3632438H47
e 3.04K 4/8¥ 1X METAL FILM 3536A38HA? —
2.7 OMM 1/2v §% CARD 1874290H3 L
h 2.7 OMM 1/2W SX CARB 1974290438
10K 178W 1% M RMIOO2FQA®
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CAPACITOR POTENTIO CB7  3534AGEBHAE . IufF, 188V, S5% POLYCARB R?3  3532A38MB1 100K, .25W, 1% METAL FILM
ce1 3534R6BFD1  .@B1uF, 208V, 1% POLYCARB Pl 3527A30H86 2K, .7SW, 18% TRIMPOT CB8  3533A75H13  47uF, 35V, 28X DIPPED TANT, RB@ 3535A38HBS  ?7.5K, .25W, 1% METAL FILM
cB2  3534R6BHBL  .@A1uF, 208V, 1% POLYCARB P2 3527A30HR4  2@K, .7SW, 18% TRIMPOT €89  3533A?SHI3  47uF, 35V, 2@% DIPPED TANT. R81  353SA39H?7 619 OHM, .25W, 1% METAL FILM
ce3  3533AS3HA2  .O1uF, 208V, 2% MET POLYCARB P3 3534R25HB5 2K, .S5W, 18% (TOP ADNST) 9@ 837A241HIS 1uF, 35V, 18% SOLID TANTALLM RB2 3532A3BHI9 154K, .25W, 1% METAL FILM
CPé¢ 3533FB3HI2  S56@ApF, 188V, 2% MET FOLYCARB | P4 3534A25HES 2K, .SW, 1@x (TOP ADJUST) C91  837A241HIS 1uF, 35V, 1@8% SOLID TANTALLM R83  3535A37H56  37.4K, .25W, 1% METAL FILM
CBS 3533A53IHE2  .BIuF, 208V, 2% MET POLYCARB PS 3523A42H22 28K, .SW, 1@8x (TOP RDJUST) Cg92 3534RE6HE8 . luF, 188V, 5% MET POLYCARB RB4 3535A38H21  1.62K, .25W, 1% METAL FILM
Ce6  3534RE6HAB . 1uF, 188V, 5% POLYCARB €93 3534AGBHEB  .1uF, 188V, 5% POLYCARB R8S  3532A3BHI9 154K, .25W, 1% METAL FILM
Cé? 3534RESHEB . IuF, 198V, 5% POLYCRRB ISTOR C94 3534RGEHAB . 1uF, 18@V, 5% POLYCPRB R86  353SA37H38 20K, .25W, 1% METAL FILM
c#8 3532A31H71 3@pF, 308V, 5% DIPPED MICR C95 3533A53Ha2  .B1uF, 288V, 2% MET POLYCARB RE7 3532A38H48 309K, .25W, 1% METAL FILM
ces 3532R29H13 . 1uF, S@V, 28X MONO CERAMI R1 3S35A37H??  61.9K, .25HW, 1% METAL FILM ces  3533A53H@2  .@1uF, 208V, 2% MET POLYCFRB RS8  3532A3BHRS 178K, .25W, 1% METAL FILM
C10  3532R29HI3 . 1uF, 58V, 28% MONO CERAMIC R2 3535A37H57  38.3K, .25W, 1% METAL FILM C97 3526P65HB6 .47uf, 188V, 1% MET MYLAR R8I 3535A41H5@  1.1@M, .25W, 5% METAL FILM
Cll 3534REBHAES .0I15uF, 208V, 2% MET POLYCARB | R3 3535R39HB1 188 OFM, .25W, 1% METAL FILM C98  3526RA6SHB6 .47uf, 108V, 1% MET MYLFR R9@  3532A38HB1 18K, .25W, 1% METAL FILM
C12 3533A53H11  470@pF, 188V, 2% MET POLYCARB | R4 3535A37H37  23.7K, .25W, 1% METAL FILM C93 3532R31H57 68@pF, 308V, 1% DIPPED MICR RSl  3535A37HA1 18K, .25W, 1% METAL FILM
C13  3533AS3HE5 220@pF, 4@AV, 2% POLYCARB S 3535A37H57  38.3K, .25W, 1% METAL FILM R92 353SA37H22  16.5K, .25W, 1% METAL FILM
Ci4 3534A68HB5 .@I15uF, 208V, 2% POLYCARB RS 3535A37H23  16.9K, .25W, 1% METAL FILM DIODE R93 3535A37HBS 75K, .25W, 1% METAL FILM
CI15 3533A53HA2 .B1uF, 288V, 2% MET POLYCARB rR? 3532A3BHR3 169K, .25W, 1% METRL FILM D1 3508A22HA1 RED LED (FRT MOUNT) R94  3S35A37H76  6@.4K, .25W, 1% METAL FILM
CIE 762APS7HI2 27@pF, 58@V, 5% MICR R8 629A531H43  3.8K, .50W, 2x METRL FILM 1] 35@8R22HA1  RED LED (FRT MOUNT) R3S  3535A37HB4  73.2K, .25W, 1% METAL FILM
C17 3533A53HB8 150@pF, 688V, 2% POLYCARB RS 629A531HS@  5.6K, .SW, 2% METAL FILM @  3588A22HA1 RED LED (FRT MOUNT) RS6 3535R38HI2 B8.87K, .25W, 1% METAL FILM
C18 3533A53HE6 68@@pF, 208V, 2% POLYCARB RI@ 629AS31H5@ 5.6K, .SW, 2% METAL FILM 1%} 3IS@BAZ2HA4  RED LED (TOP MOUNT) RG? 3535A38MH47  3.01K, .25W, 1% METAL FILM
C19 3526R6S5HE2 .@31uF, 108V, 1% MET MYLAR R11 3535A37H38 28K, .25W, 1% METAL FILM D6 B36R928HA1 1N4148 DIODE RI8  3532A38HBE 118K, .25W, 1% METAL FILM
Ce@ 3S32R31H38 62@pf, 3@Av, 1% DIPPED MICA R12 3535R38H47  3.01K, .25W, 1% METAL FILM 174 B837AE92HB3  ING4SA DIODE R3S  3535A37H4E  29.4K, .25W, 1% METAL FILM
c21 3532A31H98 620pF, 3@Aav, 1% DIPPED MICA Ri3 3535A37H38 20K, .25W, 1% METAL FILM DB 837AE32HAS  1NS45A DIODE R1O8 3535A37H4G  25.5K, .25W, 1% METAL FILM
C22 3532A2%H13 . 1uF, 5@V, 2@% MONO CERAMIC R14 3535A37H3@ 20K, .25NW, 1% METAL FILM D9 936R928HA1 IN4148 DIODE R1@1 3535A3BHE8  4.99K, .25W, 1% METAL FILM
C23 3532A29H13 . 1uF, SBV, 28x MONO CERAMIC RIS 3535A37H3@ 20K, .25W, 1% METAL FILM DIB 836AS28HAL  IN4148 DIODE RIG2 3535R39H47 301 OHM, .25W, 1% METAL FILM
C24 3532R31H98 G20pF, 328V, 1% DIPPED MICA Ri6  3535A3BHAI 1K, .25W, 1% METAL FILM DIl 836R928HB1 IN4148 DIODE R1@3 3535A37H3@ 20K, .25W, 1% METAL FILM
€25 3534A68HES .015uF, 208V, 2% POLYCARB R17 3535A37H13  13.3K, .25W, 1% METAL FILM DI12 836RS28HA1 IN4148 DIODE RI1G4 3535A37HB1 18K, .25W, 1% METAL FILM
26  3533AS3HI1 4 , 189V, 2% MET POLYCARB | R18 3535A39+43 274 OHM, .25W, 1% METAL FILM D13 ©836A928HB1 1N4148 DIODE R1@S 3535A39H47  3@1 OHM, .25W, 1% METAL FILM
C2? 3534A6BHIB .22uF, 10@V,5% POLYCARB R19 3535A3BH47?  3.BIK, .25W, 1% METAL FILM Di4 836A928HA1 1N4148 DIODE RI@6 3S3SA41H56  2M, .25W, 5% METAL FILM
C28 3533A53HER  .O1uF, 28aV, 2% MET POLYCARB RP@ 3535A3BH44  2.BK, .25W, 1% METAL FILM DIS 836R928HAI 1N4148 DIODE R1@7 3535A37H69  S1.1K, .25W, 1% METAL FILM
C23  3533A53HA2 .BIuF, 2848V, 2% MET POLYCARB R21 3535A37HB?  48.7K, .25M, 1% METAL FILM DI6  B36R928HB1 1N4148 DIODE R1@8 3535A37H32 21K, .25W, 1% METAL FILM
C3@ 3533A53HE2 .B1uF, 288V, 2% MET POLYCARB R22 3535A3BHB3  7.15K, .25W, 1% METAL FILM Di7 B36AS26HAI 1N4148 DIODE R1@S 3535A37h38 2@K, .25W, 1% METAL FILM
€31 3533R53H22  .0@1uF, 288V, 2% MET POLYCRRB R23 3535A37HB1 18K, .25W, 1% METAL FILM DI8 836AS26HBI 1N4148 DIODE R118 3535A37H38 28K, .25W, 1% METAL FILM
C32  3534AGBHIG .22uF, 18AaV,5% POLYCARB R24 3532R38H34 221K, .25W, 1% METRL FILM DIS  B835AS28HB1 IN4148 DIODE RII1 3535A38HBS  7.5K, .25W, 1% METAL FILM
€33 3532A29HI3 . 1uF, 5@V, 2@% MONO CERAMIC R2S 3535A39H6S  S11 OHM, .25W, 1% METRL FILM D@ 636RA928HA1 1N4148 DIODE R112 3535A37HB1 18K, -2SW, 1% METAL FILM
C34 3532R2SHI3 . 1uF, S@V, 28% MONO CERAMIC R26 3532A3BHA1 100K, .2SW, 1% METAL FILM D21 836R928HA1 IN4148 DIODE R113 3535A37H43 27.4K, .25W, 1% METAL FILM
C35 3534AG8HE8 . 1uF, 108V, 5% MET POLYCARB R2? 3535R38H21  1.62K, .25W, 1% METAL FILM D22 836RS26HB1 IN4148 DIODE R114 353SA37H3@ 28K, .25W, 1% METAL FILM
C36 3534A6BHE8 . 1uF, 108V, 5% MET POLYCARB Re8 353SA37HBL 18K, .25W, 1% METAL FILM D23 ©36A326HB1 1N4148 DIODE Ril15 3535A37HES Si.1K, .2SW, 1% METRL FILM
C37 3526AES5HBE .47uf, 18QV, 1% MET MYLAR RS 3532A38HBI 108K, .25W, 1% METAL FILM D24 936A926HA1  IN4148 DIODE R116 3535R41H65 4.7M, .25W, 5% METAL FILM
C38 3526ABSHPE .47uF, 188V, 1% MET MYLAR RA8 3532A38HE9 121K, .25W, 1% METAL FILM 025 B36RA928HA1 IN4148 DIODE RI117 3532A38HES 121K, .25W, 1% METAL FILM
C39 3534R68HDB . 1uF, 108V, SX MET POLYCARB Rl 3532A38HB6 113K, .25W, 1% METAL FILM 26 B36R326HB1 1N4148 DIODE RI18 3532A36HE8 118K, .25W, 1% METAL FILM
Ce4@ 3533AS3HB2  .BI1uF, 208V, 2% MET POLYCARB R32 3535A37HA! 10K, .2SW, 1% METAL FILM D27 B835A928HA1 1N4148 DIODE RII® 3535A37H46 29.4K, .25W, 1% METAL FILM
C41 B8B3RIGEHI6 .33uF, 5@V, 5% MET POLYCARB R33 3535R37HB1 18K, .25W, 1% METAL FILM R12@ 3535A39H47 301 OHM, .25W, 1% METAL FILM
C42 763AC@ANH17 47pF, S@8V, 2x MICH R34 3535R37HA1 18K, .25W, 1% METAL FILM INT CKT R121 3535A39H47 301 OHM, .25W, 1% METAL FILM
C43  3532R29H19 .@1uF, SV, 2% MONO CERAMIC R3S 3532A38HA9 121K, .25W, 1% METAL FILM 1081 35Z8RS@HEZ2 TLE@?721J DUAL OP AMP Ri22 3535R38HAS  7.5K, .25W, 1% METAL FILM
C44 3534RA68HI1 1.@uF, 508V, 5% POLYCARB R36 3535A37H47?  30.1K, .25W, 1% METAL FILM I1C82 3528RSEHA1 TLB741J QUAD OP AP R123 3535A41HS@ 1.1M, .25W, 5% METAL FILM
€45 3533A53HA2  .O1uF, 208V, 2% MET POLYCARB R37 3535A39HBS 758 OHM, .25W, 1% METAL FILM IC3 3528RSE@HAI TLG?41J QUAD OP AMP R124 3535A37H@1  1@K, .25W, 1% METAL FILM
C46 763RA20SHAA  10pF, S@@V, 5% MICR R38 3535A39H13 133 OHM, .25W, 1% METAL FILM IC4 3S34A29HA2  RC4156 QUAD OP-AMP R125 3535R37HB1 18K, .25W, 1% METAL FILM
C47 3534RG8HA8 .1uF, 108V, 5% POLYCARB R39 353S5A38H77 6.19K, .25W, 1% METAL FILM ICA5 3533A21HAI  CA3IGEOAS OP TRANSCOND AMP RI2E 3535A37H22 54.9K, .25W, 1% METAL FILM
C48  3532A29H13 . IuF, S@V, 2@% MONO CERFMIC R4G 629AS31H2? 628 OHM, .SW, 2% METAL FIiLM ICPE 3536R27HA2 MC14569 PROGRAMMABLE . R127 3535A3BHBS  7.5K, .25W, 1% METAL FILM
C49 3534AGBHE8 . IuF, 188V, 5% MET POLYCARB R4l 3S35A37HA1 18K, .25W, 1% METAL FILM ICO? S642A78HB1 PX0-108@ PROG. CRYSTAL OSC. Ri28 3535A41H53  1.5M, .25W, 5% METRL FILM
CS58 3534R68HE8 . luF, 188V, 5% MET POLYCFRB R42 3535A37HB1 18K, .25W, 1% METAL FILM ICE8 3527ARSHAI MC14538 BAL DUAL MONO MULTIVIB | R129 3532A38H38 , -25W, 1% METAL FILM
€51 3534AE6HA1  .@A1uF, 208V, 1X POLYCARB R43 3535A38HB2  4.32K, .25W, 1% METAL FILM IC23 3527R26H@6 MC14@13 DUAL D-FLIP FLOP RI138 3532RA38HB1 10K, .25W, 1x METAL FILM
€52 3S33AS3HER  .O1uF, 288V, 2% MET POLYCRRB R44 353SAA7H7G  S52.3K, .25w, 1% METAL FILM IC1® 3536A27HE2 MC14568 PROGRAMMABLE CONTR. RI31 3535A37HB1 18K, .25W, 1% METAL FILM
€53 3532A29H13 . 1uF, 5@V, 2@¢ MONO CERAMIC R45 3S3SA37HE2  18.2K, .25W, 1% METAL FILM IC11 3527AR9HA1 MC14538 BAL DUAL MONO MULTIVIB | R132 3535A38H47  3.0IK, .25W, 1% METAL FILM
€S54 3532A29HI3 . 1uF, 5@V, 28% MONO CERAMIC R46 3535A3BHS1  B.66K, .25W, 1% METAL FILM IC12 3534R29HE2 RC4156 QUAD OP-AMP R133 3532A3BHB1 108K, .25W, 1% METAL FILM
C55 3532A2SHI3 . 1uF, 5@V, 2@8% MONO CERRMIC R47? 3535R38HBS  8.25K, .25W, 1X METAL FILM IC13 3528R9GHAL TL@741J QUAD OPF AMP R134 3535R41H56 2M, .25W, 5% METAL FILM
CS6  3532R29HI3 . 1uF, 5@V, 28% MONO CERAMIC R48  3535A37HB1 18K, .25W, 1% METAL FILM IC14 3528R9@HA1 TL@741J QUAD OP AP R135 3532A3BHA1 100K, .25W, 1% METAL FILM
€57 3532R29H13 .1 , 28% MONO CERAMIC R49 3S35AR37HE9  SI.1K, .25W, 1% METAL FILM ICIS 35279@SHB6 MC14066 BAL QUAD BILATERAL SW | R136 3535A39HI8 1S@ OHM, .25W, 1% METAL FILM
CS8  3533A53HES 2200pF, 400V, 2% POLYCARB RS@ 353SA3Bh6@ 4.12K, .25W, 1% METAL FILM ICI6 3527A@9HE2 MC14811 GUAD NAND GATE R137 3532R38HBI 108K, .25W, 1% METAL FILM .
€S9  3534RA60H28 . luF, 18@V, 5% POLYCFRB RS1 3535A37HB1 18K, .25W, 1% METAL FILM IC17 3520A9GHG1 TLBP41J QUAD OP AP R138 3532A38HA1 100K, .25W, 1X METAL FILM
CE@  3534AGEHA1 .@B1uF, 208V, 1X POLYCRARB RS2 3535A37H69  S1.1K, .25W, 1% METAL FItM ICI8 3534R39HA1 SV REGULATOR Ri33 3535A38HS8  3.92K, .25W, 1% METAL FILM
C61  3532A29HI3 . 1uF, , 20% MONO CERAMIC RS3 3535A37H73  56.2K, .25W, 1% METAL FILM R14@ 3532R38M@I 121K, .2SW, 1% METAL FILM
c62 3532R29HI3 . 1uF, SBV, 2@8% MONO CERAMIC RS4 3535A37HA1 18K, .25W, 1% METRL FILM R14] 187A29@H31 2.7 OHM, .SW, 5% CARBON -
63 3532A29HI3 . 1uF, S8V, 2@% MONO CERAMIC RS5 353SAI7HA1 18K, .25W, 1% METAL FILM R142 187A290+31 2.7 OHM, .S5W, 5% CRARBON
C64  3532R29HI3 . IuF, , MONO CERAMIC RS6 353S5A37H3@ 28K, .25W, 1% METAL FILM R143 187R29@H31 2.7 OHM, .SW, 5% CRARBON ,
C65 3534R68HDB . 1uF, 188V, 5% POLYCARB R57? 3535R41H53  1.5M, .25W, 5% METAL FILM Ri44 187A29BH31 2.7 OHM, .SW, 5% CARBON
CB6 3534R68HAB . 1uF, 188V, 5% POLYCARB RS8  3535A37HB1 18K, .25MW, 1% METAL FILM R145 3535A3SH7? 619 OHM, .2SW, 1% METAL FILM
C67 3534A68HA1 .OB1uF, 208V, 1% POLYCFRB RS9 3535A3BHIQ  B.45K, .25W, 1% METAL FILM R146 3S35A37H3@ 20K, .25W, 1% METAL FILM
68  3S34RGBHA1 .0B1uF, 208V, 1% POLYCARB R6@ 3535A37H22  16.5K, .25W, 1% METAL FILM
CBS  3534R68HB1 .@B1uF, 288V, 1X POLYCFRB RE1 3535A37H23  16.9K, .25W, 1% METAL FILM TRANSFORMER
C7@ 3534A68HA1  .BBIuF, 208V, 1% POLYCARB R62 3535A3BHG1  4.22K, .25W, 1% METAL FILM 11 3S34A7SHE2  ISOLATED(6@@ OHM MATCHING)
C71  3534AGBHB1 .PB1uF, 28V, 1% POLYCPRB R63 3535A37HB2  43.2K, .25W, 1% METAL FILM T2 3534A75HB2  ISOLATED(6@@ OHM MATCHING)
C72 3533AS3HBS 2200pF, 498V, 2% POLYCFARB R64 3532A38H3@ 200K, .25W, 1% METAL FILM
C73  3534R68HES .BI5uF, 208V, 2% MET POLYCARB | RE65  3535A37HA1 18K, .2SW, 1% METAL FILM TRANSISTOR
C?4 3526RESHE2 .@31uF, 108V, 1% MET MYLFAR RE6  3532R38HS4 357K, .25W, 1% METAL FILM QI  B6IAB34FR4  TRANSISTOR TIP29C, NPN
C?S 3533A53HPR .OIuF, 288V, 2% MET POLYCARB R6? 3535A37HI8 15K, .25W, 1% METAL FILM Q2  B61AG34HAS  TRANSISTOR TIP3@C, PNP
C76  3533A53HE3 .1uF, 5@V, 2% MET POLYCARE REB  3532R38H34 221K, .25W, 1% METAL FILM
C?7 3534AGBHB1 .@B1uF, 208V, 1% POLYCRRB RE9 3535A38HIB 2K, .25W, 1% METAL FILM VAR]STOR
C?8 3534AGBHAl .@BI1uF, 288V, 1% POLYCARB RP® 3535A37H13  13.3K, .25W, 1% METAL FILM MVl  JS@SA3IHA4  (C14IK22@) 2@-24 VDC € 1MA, 8.1KW
C?9 3534RE8HEB . 1uF, 198V, 5% POLYCARB R?1  3532R38H69 SIIK, .25W, 1% METAL FILM MV2  35@9A31HB4  (C14DK228) 28-24 VIC @ 1MA, @.1W
C88 3534AEBHA1 .@\1uF, 208V, 1X% POL RP2 353S5A37H18 15K, .25W, 1% METAL FILM
€81 3532A29HI3 .lIuF, 58V, 2@% MONO CERAMIC R73 3532A3BHIB 158K, .25W, 1% METAL FILM
82 3532AP9H13 .1uF, 5@V, 28x MONO CERAMIC RP4  3535A37HEB  49.9K, .25W, 1% METAL FILM
CB3 3533AS3HE3 . 1uF, 5@V, 2% MET POLYCFRB R?S 3535A37HBI  B2.5K, .25W, 1% METAL FILM
C84  3534A68HI1  1.8uF, 58V, 5% POLYCRRB R?6  3532RA3BHI3 133K, .25W, 1% METAL FILM
C85 3533A7SHI3  47uF, 35V, 2@% DIPPED TANT. R?? 353SA37HES  S1.1K, .25W, tX METAL FILM
C86 3533A7PSHI3  47uF, 35V, 2@% DIPPED TANT. R?78 3535A37H69  S51.1K, .25W, 1% METAL FILM
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REFERENCE INFORMATION

MOD. PASSEMBLY DEESCRIPTION COMP. LOCATION
1689C40GR1 858nM, "SMA™ CONNECTORS. 1489823
16@9C40Ga2 130@nM, “SMA” CONNECTORS. 1499829
1689C40Ga3 850nM, "ST* CONNECTORS. 14895629
1683C40Ga4 1328nM, ST CONNECTORS. 1439829
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NOTES:
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CAPACITORS INT CKTS 0 :
COMPLOC __ DESCRIPTION STME GRQUP COMPLOC _ DESCRIPTION STNE _GROUP COMP LOC __DESCRIPTION STNE GRQUP :
: TUO74 I QUAD OP AMP 3528A90H01  ALL ; -
¢ .1 MFD 100V +- 5% MET-POLY CARB 3534A88H08  ALL Ic2 TLO74 L) QUAD OP AMP 3528A90H0T  ALL o1 2N2222A NPN T62ASTZHIS  ALL .
C2 .022 MFD 100V +- 2% MET-POLY CARS 3533A53h01  ALL c3 MC145388AL DUAL PREC MONO MULTIVIB 3s27A08HOT  ALL
ca 1.0UF 50V +- 5% MET-FOLYCARB 3534A88H11  ALL ica CA080AS OP TRANSCOND AMP 3533A21H01  ALL
c4 .015 MFD 200V, +-2% MET-POLY CARB 3534A88H05  ALL iIcs TLO74 W QUAD OP AMP 3528A90H01  ALL
cs 001 MFD 200V +- 1% MET-POLY CARB 3534A58H01  ALL ;
cs 270 PF 500V, +-2% MICA 782A75THIZ  ALL
c7 .022 MFD 100V +- 2% MET-POLY CARB 3533A53HOT  ALL »
c8 .0015 MFD, 600V +-2%,MET-POLY CARB 3533A53H08  ALL t
co .1 MFD 100V +- 5% MET-POLY CARB 3534AS8H08  ALL .
cto 300 PF, 500V, +-2% MICA 187A584HD9  ALL RESISTORS . NER| '
cit .22 MFD, 100V, +- 5% MET-POLY CARB | 2534A88H10 AL MP STYLE COMPLOC _ DESCRIPTION STYLE GROUP :
c12 .22 MFD, 100V, +-5% MET-POLY CARB “ 3534AB6H10  ALL ;
ci3 33UF 50V, +-5% MET-FOLY CARS 883A166HIS  ALL A1 619K .25W 1% METAL FILM 3532A38H77  ALL 21 INGG1B 10V 5% 400MW 186A797H07  ALL £
Ci4 10 PF, 500V, +-5% MICA T63A208H03  ALL R2 301K 25W 1% METAL FILM 3532A36H47  ALL
cis .1 MFD 100V +- 5% MET-POLY CARB 3534AB8H08  ALL R3 18.2K 25W 1% METAL FILM 3535A37H2t  ALL .
< c18 1.0UF 50V +-5% MET-POLYCARB 3534A88H11  ALL R4 301K 25W 1% METAL FILM 3532A38H4T  ALL
c17 .1 MFD 100V +- 5% MET-POLY CARB 3534A68H08  ALL RS 150K 25W 1% METAL FILM 3535A38H18  ALL
cig O1MFD, 200V +-2%,MET-POLY CARB 3533AS3HO2  ALL RS 100K .25W 1% METAL FILM 3532A38H01  ALL -
ci9 100 MFD, 35V, +-20% TANTALUM BS0A3SIHOT  ALL A7 3.92K 25W 1% METAL FILM 3535A38H58  ALL
c20 .1 MFD 100V +- 5% MET-POLY CARB 3534A56H08  ALL ] 121K 25W 1% METAL FILM 3532A38H09  ALL . :
cas -1 MFD 100V +- 5% MET-POLY CARB 3534A88H08 AL RO 121K 25W 1% METAL FILM 3532A36H09  ALL ol
c22 100 MFD, 35V, +-20% TANTALUM 880A3683H01  ALL R10 8.25K 25W 1% METAL FILM 3535A38HB9  ALL :
2 .1 MFD 100V +- 5% MET-POLY CARB .- -3534ABBHO8  ALL RiL 100K .25W 1% METAL FILM 3532A38H01 AL OPTICAL COMPONENTS :
©cu 1MFD 35V 10% TANTALUM BITA241HIS  ALL R12 100K 25W 1% METAL FILM 3532A38H01  ALL COMP LOC _ DESCRIPTION STYLE GROUP |
& 00D, 30V, +-20% TANTALUM, om0l ALL Ei 562K 25W 1% METAL FiLM Bk AL oRt HED 3943-002 HONEYWELL DETECTOR 9644471402 GOI ]
cz7 * 1 MFD 100V +-5% MET-POLY CARB 3534A06H08  ALL R1§ 61.1K-25W 1% METAL FILM 3536A7HED AL arl HFE 4807-013 HONEYWELL EMITTER gaaatinol GOl
: - ORI LYTEL SMA DETECTOR 0668-00I 9647A37HO6 GO2 D
C28 1MFD 35V 10% TANTALUM 837A241H1S  ALL R18 10K 25W 1% METAL FILM 3S3SA3THOT AL oTt LYTEL SMA EMITTER 0665-000 964TA3ITHOS GO2
C29 -1 MFD 100V +- §% MET-POLY CARB & ALL R17 357K 25W 1% METAL FILM 3532A38HS54  ALL ORI HFD 3854-007 HONEYWELL DECTECTOR 9644ATIHOE GO3 !
C30 .1 MFD 100V +-5% MET-POLY CARB S534AS8HOS  ALL R18 200K 25W 1% METAL FILM 3632A38H30  ALL oTi HFE 4834-0l4 HONEYWELL EMITTER 9644ATIHOS GO3
‘ c3t 47 PF 500V, +-2% MICA 763A208H17  ALL A19 221K 25W 1% METAL RLM 3532A33H34  ALL ORI LYTEL ST DETECTER 0673-00i 9647A3THO3 GO4
€32 0022 UF 2% 400V,MET. POLYCARB 3533A53H05  ALL fA20 13.3K .25W 1% METAL FILM 3538A37H13 ALL oT LYTEL ST EMITTER 0670-000 9647A3THOT GO4
cn 22 MFD, 100V, +- 5% MET-POLY CARB 3534AS8HI0 ALl R21 511K 25W 1% METAL FiLM 3532438H69  ALL Busrine ‘(53'1,?’ : gg:z:;g:g Sa.2
: o ~IMFD 60V 20% CERAMIC WAHIZ G2 haz 15K ZoW IR METAL ALY ponsgrititediier FIBER OPTIC CABLE 9° SMA 100/140 1604C71G01  6OI, 2 .
Cas -IMFD 50V 20% CERAMIC 3532A29H13  ALL R28 15K 26W 1% METAL FILM BIBAITHIB FIBER OPTIC CABLE 9" ST 100/K0 I604C7IGl4 G034
. cas .1MFD 50V 20% CERAMIC 3532A20H13 AL R24 47M 25W,5% CARBON FILM 3535A41HES T ALL
A 74 .AMFD 50V 20% CERAMIC 3532A20H13  ALL - R25 . 17.8K 25W 1% METAL FILM 383BAITHS  ALL
cas AMFD 50V 20% CERAMIC. 3532A20H13  ALL R26 27.4K 25W 1% METAL FiLM 363SAITHA3  ALL A
\ C3p IMFD 50V 20% CERAMIC 3532A29H13  ALL R27 2MEG 25W 1% METAL FILM 3532A30H30  ALL d
. c40 ,1MFD 50V 20% CERAMIC 3532A26H13  ALL R28 100K .25W 1% METAL FiLM 3532A38H01 AL |
s - Cat 1MFD 50V 20% CERAMIC 3532A29H13  ALL R29 . 619K 25W 1% METAL FILM 3535A38H77  ALL C
! ca2 680pF 300V =:2% DIPPED MICA - 3532A31H57  ALL R30 . 750K _25W 1% METAL FILM 3535A38HaS  ALL
Ca3 . 680pF 300V +2% DIPPED MICA 3532A3H57 ALL -.R31 "200K 25W 1% METAL FILM 3532A38H30  ALL ’ !
. i S R32 51.1K 25W 1% METAL FILM 3535A37HE9 AL -
R33 51.1K 25W 1% METAL FILM 363TAITHEY  ALL ; Y
R34 82.5K 25W 1% METAL FILM 353SA37HSD  ALL !
4 ) - R35 20-OHM SW 5% FIXED COMP 187A200H08  ALL
. COMPLOC  DESCRIPTION STYLE GROUP R38 220-OHM 2W 5% MOLDED COMP 185A207H11 AL , |-
R37 220-OHM 2W §% MOLDED COMP 185A207H11 AL ;
LED1 RED LED (EDGE MOUNT) 550-0406 3508A22H01  ALL R38 301 OKM 25W 1% METAL FLIM 3535A30H47 AL
D1 1N4148 836A028HO6  ALL R39 10-CHM 5W 5% FIXED COMP 187A290H01  ALL
D2 N4143 836A28H08  ALL ‘R40 10-OFM 5W 5% FIXED COMP 157A290H01  ALL
D3 1NA148 836AI26HOS  ALL Re1 7.50K .25W 1% METAL FILM 3635A38HES  ALL
D4 1Ne148 836A928H08  ALL Ré2 10-OHM .SW 5% FIXED COMP 187A200H01  ALL
Ds 1N4148 * §36A028HO8  ALL R43 10-OHM 5W 5% FIXED COMP 187A290H01  ALL B
. D6 1N4148 836A28H08  ALL Ré4 178K 25W 1% METAL FILM 3532A38H25  ALL
o7 1NB4SA -. B37AB2HO3  ALL R45 301 OHM .25W 1% METAL FUM 3535A30H47  ALL
D8 1N4148 ALL R48 2.2M-0HM 25W,5% CF. 3535A41HST AL
D9 INB4SA 837AS82HO3  ALL Ra7 100K .25W 1% METAL FILM 3532438H01  ALL
D10 IN4148 AL R4S 200K.25W 1% METAL FILM 3532A36H30  ALL
o1 1N4148 .. ALL ‘Re9 2MEG .25W 1% METAL FILM 3532A39H30  ALL
D12 INS45A 837A892H03  ALL R50 7.50K 25W 1% METAL FItM 3535A38H85  ALL 8
h RS1 301K 25W 1% METAL FILM 3535A38H47  ALL
RS2 3.01K 25W 1% METAL FILM 3535A38H47  ALL
RS3 15K 25W 1% METAL FILM 3535A37HIS AL -
Rs4 7.50K 25W 1% METAL FILM 3535A38HES  ALL
RSS 7.50K .25W 1% METAL FILM 3535A38HE5 " ALL
RS6 10K 25W 1% METAL FiLM 3535A37HO1  © Go2 A
1;5576 %gszswmmsm.nw mo Go2
R58 27.4K 25W 1% METAL FILM 353545743 ALL |m::“,’:‘g NN RN
R59 10K 25W (% METAL FILM 3535A37HOF  ALL [aTPiv]F] Jaalaalsslasisz|aal3sia|ar[ae]a3lanlas]ealer
PART NAME APPAR.TYPE . PART DESCRWTION ™
: IscHemaTic [RELAY [oPTICAL INTRFACE Te o o
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CT-RATED AMP(SA OR 1A)IRMS = .354V RMS TPY C? TN ‘NE@ﬁTlxg’ N 10 TURN V¥ PANEL MOUNT
Ag CT va R3S ——0—
y 22A¢—R1 } T N2 N SUMMING AMPLIFIER
sa c1 p—{R3Z}—0- o0 S|1c2 | (T SETTING) 2000
ggm o2 lo —{RS1 -—O0-——0—¢ &—‘+ DIAL SETTING: DS = 1082.5 - ~7
1
P2 5308
B CT ve Y L@—_‘OTPS (POSITIVE) ———-—m “SETUP*
2eac—{mm}——y w54 —@ e jeomeer o terue
REFs SA CT'S - S#1581C70601 a ctit yos XKbD7 (755 P2_ P ! ~Cs “DENGD" OAIN ADJUST)
18 CT'S - Ss15@1C70602 g;,"‘ LEEL,
Z4 4] Vi >28A
™3
c# CT vC T Tolo w09 TPé (ZERO) v
A 12¢c ¢<—{RaT}—— g (757) t A4 >26ec
A- 23500.1% 3W sa c13 1 —— 72 2z i
FOR 1 AaMP CT'S 0.1% @ {RS3 }—0-——0—9¢
SV VO;,GA
i s 12
, 2
CURRENT TRANSFORNER !
PACKAGE ! + w54
3v0 :
16a< —Eisg 5 -5
- VLD o0n
!::1(5 {R37} )
vLD Rioe {756 VRES , 22¢
- — 7
+15 ) o —{Rez} RO D3
19A,C€ > +15 2 1
+ 1 9
O mC20 a2t + + + e 3+x_u R21 oS8 D4 -
MM com JUMPER ‘ 10 0 P12
s2a.c¢ s (BLK) DELAY ADJ. ci2 c1a ce ) [R19] +
w27 Agc2s (FRONT) LOoCAL J(ns)-2=0-2 N5V R3S
-13 DeLAy CIRCUIT Jins)azzams V' RESTRAINT QUANTITY (-VRES)
18ACE » -15 JINS)-6 = 4-6 NS
- o JINS)-8 = 6-8 NS BENERATION
CYRIE TP13
ace YR20F gcw (VOP)
|
V| N
acc = | c1y
16C ¢~ +—% 320¢
10¢
o \
O
OPERATE GUANTITY o
GENERATION +135
TP14
cie
104
VTRIP
% ———>26C
g
V
saco Il T
2ac ! ——| 30 Qvrae
VN2 cz2 DU}
12A oTe —
BAK TRE  ac
R72 (
c28 . LED-1 +15
— CHANNEL/DTT MONITORING LOGIC - i
30ceRST : ) @
*LCB TRIP* .
F-——j IND.
LCB TRIP
ZALBS v {R114} >2c )
N Rl REF« MODULE ASSEMBLY - RB
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CAPACITOR : STNLE RESISTOR STYLE
cot .5 MFD {08V +~EX MET-POLY CARD 3534A8HIB 306 own 2% :/2- nem. m.az: 629A531H19 200K 1/8W 1X METAL FILM 3632438130 WIBAITHAT
ce2 .622 HFD 180V +-2% MET-POLY CARB 353IAGIHNL 100K 1/78W 1X HE 3532A38H0L 76K 4% 1/8W METAL FILM 3IS3GAI7HES 383BAITHAT
co3 .01 MFD 200V +-2X NET-POLY CARD 3633AR3HO2 301K 1744 1% h:m. nuc 3EI4ATINOL 200X 1X 1/8W KETAL FILM 3532A38H38 :
€84 1.0 MFD 5OV +-GX MET-POLY CARB 36534A60H11 301K 1744 .4X METAL FILN IBIAAPINOL 200K 1% 1/8M METAL FILM 3532A38H30 % METAL B4BABIOHITY A
cos .1 WFD G8V 4-2% HET-POLY CARB 3633A53IH03 100K 1/8W 1X NETAL FILW 3632A36H04 140K 1% 1/8W HETAL FILM 3632A38N15 ONN v« 1% METAL ru.u 84848193
CO6  .047 NFD 100V +-§X MET-POLY CARD 3S34ABNHE? 178K 1/0W 1% METAL' FILN 3532438128 100K 1% 1/84 METAL FILM 3632A38H01 174W 1% MEIAL FILM
c? .01 NFD 200V +~2X MET-POLY CARD 3633A83H02 116K 1/88 1% HETAL FILN - 3532A38H07 9.09K 1X 1/84 METAL FILN 3536AI0HII VAW 1% METAL FLM B835A3SN4T
CO8 .01 MFD 206V +-2% MET-POLY CARB 3533A83H02 180K 1/84 1% HETAL FILM 3632A36K01 200K 1% 1/8% NETAL FILM 3532A38H38 174 1% METAL FiLM BOIBAZEHAT
coo .01 NFD 200V 4-2X RET-POLY CARB 3533A63H02 100K 1/80 1% MEYAL FILN 3532A38H01 162K1/8M 1% METAL FILM 3635A37H24 1/8W 1% METAL FiLM 3535A37HOI
cie 3534A68H1 0 188K 1/8W 1% MEVAL FILM 3632438404 10K 1/8w X NETAL FILM 3636A37HOL W 1% METAL FILM RMSH2FQAS
€11 . 3534A68H08 76K 15 1/8W METAL FILM 3S3IEAIIHES 10K /89 1% METAL FILM 3EIEAI7HOL /oWy
cs2 .812 HFD 200V +-BX MET-POLY CAR3 I6I4A6BHIA 78K 1% /84 HETAL FILM JIEIGAI7HES 10K 1/8W 1X METAL FILNM ISIGAITHOY
€43 .1 MFD 100V +-GX MET-POLY CARE . 3534A68H08 160K 1/8W 4% METAL FILM 3832A38He1 10K 1/GW £X METAL FILM 3636A37HEL
€34 .04 WFD 208V +-2% MET-POLY CARB 3533A63H02 200K 1X 1/ NMETAL FILM 3632438H30 15K 1% METAL FILM RMISHLFRAD
€16  .8068 MWFD 208V +~2% NET-POLY CARD 3633463486 200K 1% 1/8W HETAL FILN 3632A39H38 160K $/8W 1% METAL FILN IB3I2A3AHAL
Cié 047 HFD 100V +-§X NET-POLY CARD 3I534A60H07 280K 13 1/8M METAL FILW 3632438134 3.01K 1% 1/88 METAL FILM 3I536A3TBH4?
€47 .1 NFD 100V +-G6X MET-POLY CARB IEI4A60H0B 200K 1% 1/8W METAL FILM 3632A38H38. 100K 1/8W 1X NETAL FILN 3532438101
1] .4 WFD B4V +-2% MET~POLY CARD 3633A63H03 100K 1/8W 1X METAL FILN 36532438404 3.81K 1X 1/Bw METAL FILM 3EIEAIBHAT
ciy .16 WFD 41B0V +-6X MET-POLY CARS I5I4ALBHOS 100K 1/8¥ 41X METAL FILM 3B32A38W01 - 3.04K 1% 1/8W HETAL FILM I6ISAIOHA?
C20 10 NFD ISV +-E% TANTALUM 862A830H12 100K 1/8¥ iX METAL FILM 3532A38W01 3.01K 1% 1/8W METAL FILM 3635A38HAT7
ca21 .1 MFD 100V +-§X% MET-POLY CARD 3E34A6BHOS 200K 1% 1/84 METAL FILM 3632A38H30 3.04K 1% 1/84 NETAL FILM 3635A38HAT
€22 610 PF GO0V +~2% MICA _B61AB44MLY 200K 1X 1/8M NETAL FILM 3532A3H38 10K $/8¥ 1X METAL FILN 3EISAITHIL
c23 .1 WFD B8V +-2% MET-POLY CARS 36IIAGINOT 200K 1X $/8M METAL FILM 3632A3EH38 499 OHM 1/2% 1% METAL FILM B48ABLIHLY
c24 .1 MPD SOV +-2% NET-POLY CARD 3633AB3HIZ 100K 1/68W 1% METAL FILM 3632A38HO1 T7.6K 1/84 1X METAL FILW 3536A36HEE
c2s .1 WFD 100V +-§% MET-POLY CARN 353463400 200K 1/8W 31X ncm. nw 3632A36H30 3.04K 1/8W 1X NETAL FILM 3I63EATGHAT -
C26 0047 WFD 200V ~-nrnvb"n - __gsmsssuu . ::; l;""ui:‘ nzta_ Fmr ::g:g:::;
A : 620830K12 -
4 + CERAMIC e 100 Q&f’ 306 OHM 2% 1/2W METAL GLAZE 629A631H19 O -RO36 49,9k i/BW 1% METAL FILM 3535437168
g: 'gsoo 100V *aoss CERAMIC luus 100K 1/8W 1X METAL :{m 3632A38H04 - - 3
180K 1/8M 1X METAL FILM 3532AT8H01 i
csi loOuF'.'socv *5*% buRa wicA 432K 1/48 1% METAL FILM 3535A38H82 tTne
P1ODE _."“ 483K 1749 1% METAL FILM 3533A38HE4 INTE9A 12V BX 408 MM 837469301 “
499K 1/4¥ 1% METAL FILM 35A38 1N9613 10V §X 400 185A797HE? ;
oL 1NGABA 225V B37A692183 K 4% 1744 HETAL FILM 848AB1 9148 INP6IB 10V X 400 Mu 186A797H0? ’
D02 - INGASA 228V B37A692HI3 24.3K 1/8W 1X METAL FILNM 3BISAITHI INTEOA 12V 6X 400 MW BI7A693H81
Pe3 1N4148 T8V 36A928H6 100K 1/8W 4% METAL FILM 3E3I2AJBHOY .
D4 INAL148 76V BI6A928HIG 200K 1X 1/8W METAL FILM 3632A38H30
DIS  iN4148 ISV 8J6AI28N06 2.0 NEG X 1/24 CARBOM 1874299138 .
DS 1N4148 T8V BILA928HG $1.1K 1/8W 1% NETAL FILM 3535A37H69
DO? ANGABA 226V 837692483 61.9K 1/80 1X METAL FILM 3EICAIMN? . "~
D80 iNGAGA 226V ) 837A492H03 mu 1% 1789 METAL FILW 3632A38K30 :
D3  {N6dBA 228V . 037A692H03 61.9% 1/8W 1% METAL FILN 3CIBAIMTY sTYLE
Pid INGABA 228V BI7M692H03 3“ Ot 2% 172 METAL GLAZE 629AE31H1Y
Dt 1NALAS T8V B36A928H0G 1% 1/8% METAL FILM 3632A38H30 BLUE CLIP LiNK 3532AB4HO1
Di2  1N4L48 WV B36A928H06 1/4%..4% METAL FILN 3534473104 » BLUE CLIP LinNxk B332AS4NOL
DI3  sNdL4g WV 8364928404 1748 |18 HETAL FILK 3634a73401 » UL CLIP LiN 383254101 ’
D14 1N41A8 BV SI6A928H 86 1749 1% METAL FILNM IEI4ATIHEL 3 BLUE CLIP LINK 353245401
DIE  iIN64BA 228V ‘8374692H03 4/88 1X METAL FILM 3632438404 x BLUE CLIP LINK N 3832A54HOI A
vy ING4BA 226V 037AA2:03 .15 4744 METAL FILM I634ATIHOL
, D17 SNALABA 78V 8364920006 .4 174d NETAL FILN  36T4A73H04 .
Dis IHALABA TEV. 836A928HE6 .4X 1746 METAL FILN I634ATIHEL
© D9 INALABA 78V 8364920106 1/04 15 KETAL FILM IEI2AIH0L . .
D28 iNG4BA 228 837A692H03 806 OHM 1/4W 1% METAL FILM 84284819139 . N
D21 1N4148 76V V36A920H06 412 OHM L1748 4X METAL FILM BABASSHLL A
D22 1NA14B 7%V B36AP28H06 20K 1% 4/88 METAL FILM 3536A37H3N
;:x 178w 1% nsm. Fnin 3SIGAIIHEL = FOR GO! AND GO2
FILN 3532438130 -
n:m. FILn 3832438438 . O =FOR 603
100K 1/8W 1% METAL FILM 35I2AIEHOL .
I . ATVLE 200K i% 1/6W mu-nu 3632A38438
200K 1X 1/8W METAL FILM 3532A38H38 .
DIAL  DIGITAL DIAL 3509A1 2403 160K 1X 1/8W METAL FILM I5I2AIBHIA
. . 304K £/8% 1% METAL FILM 3632A39H47 .
160K 1X 1/84 METAL FILM 3E32A38H18
10K 1/8W $X METAL FILN 36IBA37HOL .
16K $/8W 1X METAL FILM 3EIGAITHIS
INT CKT - STYLE 100 OHM 1% 1/88 METAL FILM 3636A3PH0L
30.1K 1X 1/8W METAL FILM 3BICAITHAT
I1C01  TLO74LJ QUAD OP AMP 3528490H84 162K 1X 1/8W METAL FILN . 3532a38H24 R
1002 TLO74IJ QUAD OF ANP 3528490H018 S.IK 1/44 1% METAL FILM 3535A38HE9 -
1C03  TLO?741J QUAD OP AMe . 3620A70H01 2K 1% 4/0W NETAL FILA 3535A38H30
1C84  TLO74IJ QUAD OP AMP 3628R90H81 200K 1/8W 1% RETAL FILn 3532a38M30
1C06  TLO741J QUAD OF Amp 3528a90H01 100K $/8W 1X METAL FILM 3632A38H01 .
IC06  TLO74IT QUAD 0P AnP 3628A90H01 100K 1/8W 1% METAL FILN 3B32A38HIL ’
1C07  NC14066BAL QUAD m.n:nu SWITCH 3E7A09H86 160K 1% 1/6W HETAL FILN .- 3B32A30H10
IC8  MC14081BAL QUAD 2-INPUT 3633A17HIS 180K 1% 1/8W NETAL FILW . 3632A38H18
IC09  MC145398AL DUAL PREC nono WAL TIVIR 3827409401 z:: :ﬂ/g :gt :’_%LL: 3632:3:&:;
JC18  MC14001PAL GUAD 2-INPUT NOR 38I3AL M0 3532,
ICi14  MC14871BAL QUAD 2-INPUY OR 3EI7A1EH4 #42X 1% 1/8W METAL FILM 3632A30H63
X 200K 1/0W 41X METM. FILN I632ATBH3S
- 100K 1X 4708 METAL FILN 3632A38H0L
100K 1/8W 1% METAL FILM 3532438101
180K 1% 1/8W METAL FILM 3632A36HI8
DIGDE STYLE 10K 1/6W 1% METAL FILM 383BAZ7HEL
R I ON i
90K 1% 1/ AL FILn
LED-1 RED LED (EDGE MOUNT) Isesaz2r01 - 330k I /ew nevat Ficn 383on3mm0
R 3.01K 3/4¥ 1% METAL FILM 04BABLINIA
3.0 B4BA919HIA
3832A38H01
3532A38HI0
sTe 35I2A3ISHI0 f
100K 374 10X TRINPOY 3527A30H07 3632A38H0S
100K 3748 10X TRINPOT 3527430H07 832038401
108K 2w 10 TURN EX PREC POT 3509413404 3832A38H30 This crawng I the prpanty o A framer
108K 3/4% 10X TRINPOY IS27AT4N0? 3832438430 7 & D Comowny Inc. whech i solriy 1+ pansisle
1K 3744 405 TRINPOT 3E27A30H09 3532A3IGH3 fon 3 contant A ing:ires should be birectad
- L II2AIGHOL 1 AB8 Power T & 5 Company Inc
100K £/8¥ 1X METAL FILM 3632A38HE1 -
B1.1K 1/8W 1% METAL FILM 3SI6ATMEY
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pTTBP "
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OTT KEY

DTT_INITIATION

o

Ll e ey bl

SYNC DETECTOR

LO?
*OTT KEY*
IND

13

121

OTP1

I

SYNC DETECTOR

(HIGH)
P70

FREQUENCY DETECTOR

DTL
>
15
b
s .
{Raz} 2> reac
4
3 /ic3| &os
3
v Lo2
*DTT TRIP"
IND
i - [Ra3 4@ +15
8
8
,ixcxx):'° s /&cs
g
12
1
13 O
+15
L4
|
+15 « DTT
R4S RL
16 1
14 STASE RIPPLE
11} 12 CTRro8C 612
mser TUOT @7 /163! Xoe
P10 11|10} 9 8 10
08
RAG ¢
RA7 10 us
e | Tmer
c24

BAND PASS FILTER

3 TERMINAL LINES ONLY

prmm e ———

:}5
D1t P‘CQI

T
RETRIOOGERASLE
RONOSTARLE

Q— e

=17 12
1c17 @ 1C17
1 ]6 |4 135
(HIGH) (LOW)
TPI70

FREQUENCY DETECTOR

13

12 }C!Z
+

REF: MODULE ASSEMBLY
1609C42G0I- 2 TERM.LINE
1609CA2G02- 3 TERM.LINE

COMPONENT LOCATION
1499831




n 9 1c 1 9 v 8 A S 7 \ {6 ! 5 ) 4 o 3 L 2 -y 1

cHQGGE] | | T T - T PR T

* . . *
. GROUPS . . -t © GROUPS o

CAPACITOR - STYLE |2 DIODE STYLE 12 e j
cos 18 MFD 3SU +-5% TANTALUM B62AS3GHI2 11 LDO1  RED LED {EDGE NOUNT) - 3508A22H01 (Y3 OTT KEY BLUE CLIP LINK 3532A54H01

co2 0.1 HFD 100V +—63 MET-POLYCARD 3534468108 11 LD82 RED LED (EDGE MOUNT) 3509A22401 11 -

ce3 10 HFD 3BV +-6X TANTALUM B62A530H12 1" --

Co4 0.1 WFD 100V +-§X HET-POLYCARE IS34A68HAN 133

(413 8.847 1FD 180V +-5X HET-POLYCARB 353476817, 1 . R

(=13 9.022 nFD 100V «-2% NET-POLYCARB 3933AS3H0L 11 - - R .
ce7 9.1 MFD SOV +-20% CERAMIC ISI2A29HLI 1 RES1ISTOR STRLE T

cel 9.015 WD 280V +-2% MET-POLYCARE 3534A68H0S 11 -- -

cey S HFD 200V +-2X NET-POLYCARB I534A6E8HES 11 2.7 OMM 1/2% 6X CARBON® L87A29EH31 N

cie v +~2X MET-POLYCARS IS3IIAEINEL 1t 2.7 OHN t/2W SX CARBON 187AZ99HIL -
(%] ~2% POLYSTY 3837423165 139 20K 24 5% CARBOM

Ci2 ¥ Vv +-2% NICA 187ASBAHES 11 20K 2W 5X CARBOM

(3% 580V +-2% MICA 762a757He3 it 6.8K 24 §X CARBON .

ci4 §.2 IFD SOV +-283 CERANMIC 3632A29H13 15 430 OWM 1/2W 2X METAL GLAZE

c1s 8.1 WFD S8V +-20% CERAMIC 3632A29413 i1 430 OHM 1724 2X METAL GLAZE

Cie 6T00PF S8V +-2% POLYSTY ISITA2IHGS 11 3.0% 1/2¥ 2X NETAL CLAZR

c17 3008 PF SEGV +-2% HICA ISI2AILHES " reY TSOK 189 1X METAL FILM

ci8 39 PF Vv +-2% NICA 3532A31HS4 it [ 24 36.1K $/9MW 1X MEYAL FILM

C19 29 PF 306V +-5X HICA I5I2AIIHAT i1 R11 $1.1¢ 1786 1% METAL FILmM

[+ ] 518 PF SOBV +-2% MICA B61ABALHLO 1 R12 10K 1/8% 1X BRETAL FILN .
c21 9.086C WFD 200V +-2% MET-POLYCARE 3ISI3AGIHES 11 R13 3.01K 1/ £X MEYAL FILH

c22 9.815 MFD 208V +-2% HMET-POLYCARB 3534A68H08 i1 R14 S1.1K 1/8% $1X METAL FILN
T c23 #.1 NFD S8V +-20% CERAMIC ISI2A29MH13 11 RiS 10K L/78Y 13 METAL FILM

c24 QO0IUF, 200V ,2 5% MET-POLYCARS . - 3534488102 11 nie S1_1K L1/8W LX NETAL FILM . ‘

€2s 9.1 WD S8V +-20% CERAMIC’ IEIR29M13 o1 R17 18K /S8 1% METAL FILM -

C26 #1S MFD 200V +~2X MEY-POLYCARD 36534768HIG (133 Ri8 S1.1K 1/88 1X METAL FILN

c2? 815 MFD 200V +-2X RET-POLYCARB © 3S3I4A68HES o1 R19 10K 178U 1X METAL FILM

ca2a 9.022 NFD 100V +-2X MET-POLYCARD ISITAEIHOL ot R28 180K L/3W 1X METAL FILM

c29 86,900 PF SOV +-2X% POLYSTY 363 7A23IH6E n RrR21 100K 179 1X METAL FILM N

c3s 5108 PF v +-2X MICA 187AG84H0S ” R22 LRSX 1/9% 1X NETAL FILM

C3t 1588 PF S00V +-2% MICA - P62ATSTHES "t R23 106K 1/8W 1X METAL FILMN

c32 0.1 HFD SO0V +20X% CERAMIC 3532A2%H13 (1} R24 1K L7844 13 METAL FILM M

c33 9.1 HFD 50V +20X CERAHIC IEI2A29HLI " R2S 200K L/8W 1% RMETAL FILM .

€34 65,900 PF SOV +-2% POLYSTY 3837A23H6E (1) R26 10X 1/82 1X HETAL FILM

£3s 3000 PF 580V +-2X HICA ISI2AILHES " r2? 6.19% L/78W LX METAL FILN T "

c36 PF 580V +-23 MICA IE32AJIHS4 " R28 150K 1/78W 1% METAL FItM - -
c3? 20 PF 384V +-EX HICA ISI2AILHA? ot R2% 100K 1/8% 1X METAL FILM

c3s §10 PF SU0V +-2X MICA B841AB46HLE. (33 R3s 8.26K 1/8W 1X METAL FILM .

c39 §.8068 HFD 200V +-2X MET-POLYCARD 3533A8IHE6 143 R3S 82.5K 1/9W 1% METAL FILNM

c40 9.01S MFD 208V +-2X BRET-POLYCARB I534abBHES (2] R32 301K 1784 1% KETAL FILHK

Céx 0.1 MFD SOV 20X CERANIC 3ISI2A29H1I " R33 100K 1790 1X METAL FILM

C42 _OSMFD I1QOV £20% CERAMIC 18 4AGE3HO2 1] R34 267K L/8% 1% METAL FILM

E ooV M1 1849AB63H02 1} R3S 51.4x 1/8% 15 METAL FILM
cas OSMFD £20% CERAMIC ) ®36 51.1K 1L/8W 1X MEVAL FILM

; R37 S1.4K 178w 1X BETAL FILN
S16DE STYLE ®38 S1.iK L/796 1% HETAL FILNM

~- ~ 39 100X t/3H 1X METAL FILN -
o th4148 75V a36a928H06 11 R40 - 121K 1/8W 1X HETAL FILM
pe2 1N4143 7SV 836A928H06 11 R&y 30.1% 173w 1% METAL FILR . - -
. De3 14148 75V 836A925H06 11 R42 511 DAt 1/8W 1X METAL FILM - - - .
D4 1M4149 75V 2354928106 1t r43 3.01K 1/4¥ 13 METAL FILM
0oS 1N4148 TSV 836A926He6 14 R44 38.1K 1/8W 1X METAL FILM 3 ‘
D06 1M4148 7SV B36A920H86 11 R4S 511 OHR 1/8W 1S METAL FILM
007 tH4148 TSV 83564928186 11 R4b 432K 1/9W 1% NETAL FILM N
[1T) 1N414B 7SV 936A928H 11 N R47 43.2¢ 1/9W 13 METAL FILM
Doy 1N4148 7SV 36A920H a1 r48 100K 1/88 1X METAL FILM
110 1M4148 7SV 83564920106 " 49 190K /68 1X METAL FILM .
D11 1N4148 7SV 836A928H06 (1) RES St1 OHIt 1/8W tX NETAL FILM - -
»i12 1N414G 7SV 835A928HE6 11 RSL S1.1K 1/8W 1% METAL FILM -
D13 1K4148 75V B36AF28H06 11 rS2 10K £/8W 1% METAL FILM . - R
[21) 1N4148 75V 836A928H06 " RS3 611K 1/8W 1X METAL FILM . ’
oS 1NAL48 TSV 936AT28H06 " 54 10K £/78W 1% HETAL FILM - -
/S5 X 1/84 13 MEYAL FILM )

RS6 178W 1X HEYTAL FILH .
RS? 178 1% NEYAL FILN -
RSH 108X 1/8w 1X METAL FILM N

(1] 1K 1/6W 1X BETAL FILM
R&0 280K 1/8W 1X NETAL FILR
~ [ 231 18K 1/84% 1% METAL FILM

INT CXT . STYLE R62 6.19% 1/8¥ {3 METAL FILN

R63 150K 1/8W 1X NETAL FILM .
IC8L  4N3IS OPTICAL COUPLER T7ABIILHOL 1 Re4 100K 1/GW 13 METAL FILM . .
IC82  HC148013aL QUAD 2-INPUT NOR 3533A1THEL 11 ReS B.25K 1/8¥ 1X METAL FILM N -
ICO3  NC14066BAL QUAD BILATERAL SWITCH 352740986 11 LI 82.5K 1/8u i HETAL FILM
IC04  TLO741J QUAD OF AMP 3526A90HE1 11 67 381K 1/8W 1% NETAL FILN . . R
ICES  MC1ARLIBAL QUAD 2-INPUT NAND 3527M09482 1 R68 18X 1/8W 1X METAL FILN - N
IC06  MC14813BAL DUAL D FLIP FLOP 3I627A26H06 11 - R&9 207K 1/9% 31X METAL FILM b . - .
IC07 nC14073BAL QUAD EXCLUSIVE OR 3IS27A26H01L 11 *79 S1.1X 1/8¥ 1% BETAL FILM - .
ICH9  MCI4801BAL QUAD 2-INPUT NOR 3533A17THOL 1 ”71 S1.1K £/8W 1X METAL FILM ) e .
IC87 MCL4S3BBAL DUAL PREC MONG MULTIVIB 3527409401 1 . 72 S1.1K 1/84 1% METAL FILM B o * .
1IC19  CDA050BF BIN RIPPLE CNYR/DIV/OSC 3527A09M8S 11 R73 S1_1r 1/8W 1X METAL FIUM 3835A37He9 . -
111 MC14081BAL QUAD 2-INPUT NGR 3533a17H01 11 R74 180X 1/8¥ 1% METAL FILM . 3IS3I2AIBHEL . -
1C12  TLO74TI QUAD OP AMP 35208A90HE4 0" R7S 121K 1/9¥ 1% METAL FILN 3$32A36He9 .
1C13  HC1401183L QUAD 2-INPUT NAND 3527409182 [13 R76 10K 1782 $1X METAL FILM . 3535A37HEL
1C24  MC14913BAL DUAL D FLIP FLOP 3527026H86 (33 R7? 10K 1/89 1X METAL FILH - 3835A37H61 . ‘
IC1S  MCL4B79BAL QUAD EXCLUSIVE OR 3527A26H01 (3 . . . .
IC16  MCI4081BAL QUAD 2-INPUT NOR 3533A17HL " . - . -
IC17  HC1453885L DUAL PREC MONO RULTIVIE I527AE9HO1 " - . -

ZENER S S S sMmE

“z01 1NATATA 28V 1¥ SX " BAFAABTHES 11

702 1N7524 5.4V 400mK SX . 186A797HI2  ° 11 ]

* <00 AQUTING [—
GROUP | 1S 2 TERMINAL LINES : AJP{VIF] 133]34]353837|38139 40}41| 42]43) 44 ;451 48] 47

. . . GROUP 2 IS 3 TERMINAL LINES . - PAAT RS APPAR. TYOE . PART DESCRIPTION B =8

- P Y 1 B <r | P —y T ak =




3% H VOLTAGE »
HIG (]
SECTION X201
1" - RESET
_ TRBP H 3 2 l—
N [ z2 Ri& 1cs
1
TARGET
RESET 7 me3 2
2 TRazl
RAS R4S
2280¢ 10BN i 4 )t {Rac]
+13 3
mcecio -4 L~
23 9 c22
ca-1i ci1 %
< s St-{RaTH P2z ] . —
4 3
S el g Ijb 2 3|_‘ 16 (ann’ os)
— s {3500-9000nS8 } é .:DOO:;E.
SOC\L[m-2 ——Q NONOSTARLE 4] [ IRV <
1cC12 |
i 2
1anceIRE 12
HIBH VOLTABE 3
SECTION
16 s -
[Ra7 14 /1ce 12k
0cCcBP D10
26AC&—
. u [7e33 [RecT—¢
.1 TO 2.0 SEC TIME DELAY
OVERCURRENT v 0 eyt
: CONTROL -:-.x’a:u.z: LED~2
28AC¢ OCCBN .L cHe I8 20, [ R64 | +15
12 2 oc/us
o 3 10 é TRIP
ancetS > +13 1] tercHa 1ce
- 1 R IC7 1
cim c2m s
2ac¢ COMMON > COMMON " IF LCB TRIF A0 ) % LED-3
nm@ e v g
¢ 200n8 OF CLOSING) *'5
13 Tate ?
— [R19 |-¢+15 1 12
Lcs 15| LRTCH @ 1C8
6a IRIP R 1C7 1 v,
& *-
] 1 7 12 '
v [12per)
25 o7 v
O . HI1BH VOLTASE *13S ) 5——0— ~-0— 1 12
SECTION (_z_o N .
=1% - 9000 CJ. OR OKR OPEN MID 3}____&0__0_0
loac 3208 o 2 o | T - B B L2
5" | 4R —y—{mT——— sy o ]
ci1s os +15 TP2
6 —-—H——<>—+~ns o Sl us/
c1é 1 O poons TR CLoSIme 4_0TD
{R5Z]—¢ ~0—¢ 14
E‘ 10
BHCI—SZbBN H I : l!(:l 2 ¢ L)ll:‘ll 10 _ o O g| 1C15
! L —SC % [} ¢ L] 7 ;;'n-uk.g
IcC13 *9* - @000 [ OF CHANRER CLC)
N T otk bab on Sone e
R33 NFTER LINK POSITION
P8 TP6
\v4 c17 [1Y]
T DES  "@° - BELOY TRIP @
VTRIP 2 P1 ‘? TP DESONSITIZED SETYING
32 59 9 & o S ~ ASOVE BETTING |_.4
+*15 o 10]IC3 BS ..
N g EELA - / TROS >12a
FRONT 0 e [Fa] ‘ 6 ; {RED)
MODULE s [R41]O)
SETTING RANGE DES ADJ IR3s mCce 1o - 1p_oua. orex om vinn sooms arren cisetee
3X = 0.4 TO 3.3VDC . = JUNPER J3 IF AODED ALLOVS UNBLOCK TRIP BESENS: stLov .
10X = 2.5 TO 7.0 v a -~ mn-lnmun TRIP SUPERVISION REF ' MODULE ASSY -/609C¥3 coMP. LOC. - /4832
(FACTORY SET SX PICKUP) / \ . — —




——_—i—l 18 L ] 1 8 1 7 1 6 ] 5 i 4 1 3 ) 2 |
CRPRCITOR STWLE RESISTOR ZENER
CB1 18 MFD 35V +-5% 862R530H12 ROl 20K 2H +-5% CRROON 185R2 ] 281 INA747R 20V IW Sx 849F487HA
| MD 18V +-5% MET-POLY CARB Roz e 20 +-5x CARBON 185R2@71 782 IN7S2R 5.6V 40@W SX 186A7I7HL
&3 .1 MWD 188V +-5% MET-POLY OFRB 1534FGBHA8 6.8K 2W +-5% CARBON | 7H47 25 lNazeon v 1iow 249A482H9
B4 .22 MD 180V +-Sx MET-POLY OFRB RO4 438 OHM 1/2W +2% METAL GFRE 629A53 1H23 24 IN7S2R 5.6V 400 SX 186A737H1
@ 1.0 WD +-5% MET-POLY CFRB RAS5 438 OMM _1/2W +2% METAL GAZE 629A531He3 205 INA747A 20V | B4SFMBHO!
2% .33 D MET-POLY OB 1 RAG  3.8K 1/2W +-2% METRL QFZE 1 Zo6  IN7S2R 5.6V 4BBW S5X 186R797M]
&7 11D 1y 5% METFOLY ORB RE7 1 VEG 1/4W 1% METAL FILM 3532A39HB1
ce8 |1 D +-5% MET-POLY CARB 4FESH ISAI7H42
Co9 .81 MFD 208V +-5% MET-POLY CRRE 4FESHIR b S e L ) EES Al d
C1@ 158 Pf_S@@v +-2% MICR 1AB4EH2S RIA 18K 1/8W 1% FILM 335M3781
€11 6.8 MD 35V +-5% TANTALLM 4A66 142 1 RI1  4.99K 1,9W 1% METAL FILM 535A30H68
RI2 2K 1% 1/8W METAL FILM 3535h30)
R13 15K 1/BW 1% METAL FILM 3535A37H18
18K 178K 1% METAL FILM 3535A37H01
RIS 51.1K 1/8W 1% METAL FILM 3535AI7HES
16 18K 1/8W 1% METAL F1 3535A37HA1 RELAY
O T SRR o e el T s
ALAl  FROMAT TYPE STE-1 FORM C 1484B33H@ 1
RI9  S1.1K 1/8W 1% METAL FILM 35
AP M R AL ErERA e AR FAROMAT 1 FORM € 1484B33H81
Cl2 6.8 19D 3oy 5 Tt iesesiie) R21 28K 2w +-5X CARBON 185A287H58
.15 MFD 108V X -POLY OPRB W % CRRBON a2+58
Ci4 6.8 WD 35V +-5% TANTRLLM 4066 112 R R i 9
CI15 158 PF 588V +—2x MICA 6178 R24 438 OHM 1/2W +2x METAL GLAZE 629R531H23
Cl6 1.8 MNFD 58V +-5% MET-POLY CFRB 4A68H. 25 430 OHM 1/2W +-2% METAL GLAZE 629531123 LINK
Ciz 158 Pf_S@av +2x MICR 51R8 ReE  3.8K 1/2W +-2% METAL GAZE R 1EE = e e e o — e e e — e
Ci8 1.8 MFD 58V +-5% MET-POLY CFRB 334A68H R2? 1 MG 174k Ix u:m. FILM 3. 1 ™ BLLE CLIP LINK 35326 1
Ci3 .1 MD 189V MET-POLY CPRB 534 R28 15K 1/8W EX METAL FILM 3535A37H18 ocC  BLLE QUIP LINK 35 4H21
Ceg .1 MWD 188V +-Sx MET-POLY CARB 5 20 ReS  57.6K 1% 1/8W METAL FILM 7HP4 S2p BULE CLIP LINK HA1
c21 .1 D 188V +-5% MET-POLY CARB 534R66H8 e % 178 TR FI - SX/18X BLLE CLIP LINK 35 4H3 |
C22 .1 MFD_1@aV +-5% MET-POLY CFRB 3534AEEHRB 1 1 1% ME LM 533A37HA1 TRDS ~ BULE QLIP LINK 35
€23 .22 WD 18ev 2x MET-POLY CFARB HA1 R31 1 1/aW 1% METAL FILM 333A37HAL £ 1
: & 32 34.8K 1/8W 1% METAL FILM 535A37H63 Lc BUE CLIP LINK 3532A54H81
C24 |1 WD 109V +-5% Y CARB 3534A68H08 R g i 434 A1 BLLE QIP CINK 333584181
CeS .22 MFD 198V 5% MET-POLY CFRB 3534A68H10 My wlx }g %Tﬁ. r%ﬁ 233 al BLLUE CLIP LINK 3530/54H8)
R35 18K i% 1/8H METAL FILM 201 BLUE GLIP LINK 3532M54H81
249K 1x 1/8W METAL FILM S 713
R37 18K 1/8W 1% METAL FILM 535A37H
DIODE STYLE 8.25K 1% 1/8W METAL F 5 g
———————————————————— = = 2.4 1x VETAL FI 5 H3E
DA 1ING4SA 225V 7RB9¢ R4 221K 1% 1/8WH METAL FILH 5
DA2 NG4SR 225v 7A532 R4l 3.01K 1% 1/BW 535A38HA?
D3 iNe1a8 75V EAa e R IR A YA 5 21
| D34  1N4148 Re3 18K 1W 1/8W 53ISRI7HB1
D25 1N4148 75V >AS28HIE R4 365K 1-8W 1% PETAL FILM 2
D26 I1N4148 75V 3920H36 R4S 1% METAL FILM 2A38HB1
DA7  INd148 75V 26 R46 1K mau 17. m rn.n A37HA1
DB8  iNd148 2 26 R47 1B | SA37HA1
Da3  ING4SH 225V AB 32+ R48  S1. u< vau 1x rtm. rn.n SA37HES
D18 N4 148 25V RSZIg Reg > 1 ISAI7THRL
D2 Inaie 7oy o RS@ 188K msu 1:: rtm. rn_n 532R36H8
RS1 18K 1/8M 1% METAL F 535A37HA
DI3  ING4SR 225V 7R632H83
B2 158K usu sy i 532A38t
Did4  ING4SA 225V 763; Ry B! ER A 3
DIS  ING4SA 225V 7RB: o s |x METAL FILM 5356
RS5 288K 1/8W 1% METAL FILM 532A3BH;
e e T AR P 46AB 1 9HO4
RS?  4.99K 1/4W METAL FILM 3535A38H47
R58 2K 1% 1/4W ME ISISA:
INT OXT STMLE RS9 1S@ OHM 1/4W 1% METAL FILM RAM15
—————————————————————— RE@ 2K L/BW 1% ME 3535R30M;
ICA1 4N35 OPT COUPLER 774B935HR1 RE1  9.09K 1/8W 1% METAL FILM 3535A38)
ICB2 4N35 OPTICAL COUPLER 274B336H31 200K 1 1x METAL FILM 3532R;
iom P AP Jseeroan RE3 208K 1/8W 1X METRL FILM 3532 30
HEX BLFFER 3 HO4 R64  3.8IK I1X 1/4W METAL FILM 4808 19H34
1ces L HEX INV/BLFFER 35 oHES RES  3.81K 1% 1/4W METAL FILM 3408 19H34
1086 MC14@01BRL. OUAD 2-INPUT NOR 3533A17HA1 108 1 % METAL FILM s. o1
ICB7 MC14@438AL OUAD NOR RS LATCH 3 a7 REZ  3.01K 1% 1/8W 1535A38H47
1ce8 QUAD BILATERAL SWITCH 35271 % 1K 178W 1% METAL £ 335A3810 1
1029 MC14@31BAL QURD 2-INPUT NOR 533R17HB] RE9  51.1K 1/BW 1% METRL FILM 535F37169
IC18 ™MC14@11BAL QUAD 2-INPUT NAND 527ReaHE2 RP@ 18K 1/8W 1x FETAL FILM 23781
IC11 MC14@A1BAL GUAD 2-INPUT NOR 533R17HA1 R?1 20K 2W +-5% CARBON g
IC12 MC14538BAL DUAL PREC MONO MULTIVIS 3527AA5HA] 20 o §_5i Pty iy
IC13 MCIASIBBAL DAL PREC MONO MLLTIVIE Serceaal I L A RS Lo ! Ay
161 S ioBIbA GURD 2-TNPUT AND 3537A15HES B3 g om }g I8 EmL e segm3ies
R76  3.0K 1/2W +-2% METAL GLAZE RBABIGIES
R77 1 MEG 1/4W 1% METAL FILM 3532A39+01
R78 15K 1/BW 1X METAL FILM 3535A37H18 A
R79  S1.IK 1/8W 1% METAL FILM 3535A37H69
RB@ 18K 1/BW 1x METAL FILM 3535A37Ha1
R8I 158 OHM I-4W 1% MCTAL FILM 3535A39H18
STVLE
LED | RCD LED (EDGE MOUNT) 3588R22HA1
LED 2 RED LED (EDGE MOUNT) 350r22Ha1
LED 3 RED LED (EDGE MOUNT) 3508R22HA)
POT STILE
PBL 28K _3/4W +-18% TRIMPOT 3527F30HR4
P@2 1 MEG 3/4W +-18% TRIMPOT 3527R30H1 ]
PE3 20K 3/4W +-18%_TRIMPOT 3527°08H04
PB4 250K 3/4W 18% TRIMPOT 3527A30H1@
| TRANSISTOR s™ME
A1 2N2222R, NPN 762A672HIS
022  2N2ge7R, PNP 762R672H17

PNl
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/3

[R39 ]
LLY]
RA2Z

328 El’J‘I’T TRIP 7Y 1 11
IC4

Jé iJS

mCi0

LED-3
oTT
TRIP-1

——{Ras

13 2

N

~C13

1 V

men

R&47

1 R46 |

12
13| 1CS

DTT ONLY (ARTM-2) F B

—>16A.C

TRIP-1
2 RY3 1
Lw—%HA,C

_,_____24;_._4,

,\LCB TRIP
~

4A

{#z2]

1C6-6.6.,9

4c€

TP=t
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n : . - .- .- -
SAGES| e ) — " . | ’ R '
‘ " 1609044G03 - "
PART . ARy : -
F ITEN NANE DESCRIPTION STYLE 17EM RANE DESCRIPTION STYLE
AR=1  RELAY 1.6 oMM COTL, 10W, NA A08C545GAN AR2 AR UNIT 1.6 OHM COIL, 1OW, NA NOBCAUSGARN
<1 *CAPACITOR 100 NFD, 35¥, +-203 TANTALUM 8804363801 c10 CAPACITON .033 NED, 100V, +-55 MET-POLY CARD 3538468106
c2 CAPACITOR . .1 MED 100V +~53 MET-POLY CARB 3530068H08 o CAPACITOR 1033 MED, 100V, +-5% NET-POLY CARB 3534A68HO6 -
g g:::gg: 'z'l ugi 3;:0'..:310?:}:1‘2! :::::g;:g c12 CAPACITOR JUNFD 100¥ +-3% MET-POLY cARB 3534468108
' c13 CAPACITOR .1 NFD 100¥ +-55 WET-POLY CARB 3538468108
gz g:::gg: \ggsu:g'., 32;61"30;1.1:%:-!0" camn sggtzfang; . cl CAPACITOR 100 MFD, 3SY, +-203 TANTALUN 8804363401 . N
- - » . =
<1 CAPACITOR .033 MFD, 100V, ¢/-5% NET-POLY CARS 3530268806 p1t DIODE 18818 188A382H06
c8 CaPACITOR .1 HFD 100Y +-53 MET-POLY CARB 3538068108 ' N
c9 CAPACITOR 1 urn 100y «51 MET-POLY CARD gs NAGSHOS 1cA INT CXT NC14023BAL TRIPLE 3 INPUT NAKD 3527426103 -
&15 CAPACITDR, v, 5% MET ALy Wﬁ SiMbam 15 INT CKT MC1R011BAL QUAD~2 TNPUT NAND 3527409802 -
Cl; CAP/.CITOR, ,8 v£5 ‘i’b 1 2884 ALBHOW 1ch INT CKT MX1X066BAL QUAD DILATERIAL SWITCH 3527409106
CAPACITOR 505 IPPED MICA 3532A31HO! : .
. v e Jo3 JUNPER 0 OBX 8624878H01 4
0 DIODE IN6¥SA 83TA692H0 Joy JUNPER o oM N
b2 D100 INGASA .3}.6923.,3 sszarranm
E B one.  oued s i 1 L6 3 e g
2 omow iness A " Soskzaior -
B37A692403 ® TRANSISTOR. 2029074 PRP 7620672117
DY DIODE 1N6A5A 837TA692H03
,':; :iog: "::5‘ ag;ugzno Qo TRANSISTOR D44VHIO NPN 3532A45H19
. 0 TA6ASA . 837A692403 R39 RESISTOR $1.1K 1/80 13 NETAL FILM NBAB21H1S ;.
Do bI1eDE 185338 188A342H 24 280 lssxstg: ;gl‘lc:ulhnnn FILK :::::znms T
. r81 RESIST! 1 METAL FILM ¥BAB22H11
_ ICY - INT CKT MC18023BAL TRIPLE 3 INPUT NAND 352TA26803 17 RESISTOR S1IK 1/4W 13 HETAL FILM gngngzguu .
Ic2 INT oXT MCINO1IBAL QUAD~-2 INPUT NAND 3527A09H02 "3 RESISTOR 51,1k 1/0¥ 13 NETAL FILN 8R8AB21HTA N
1c3 INT CKT MCTN086BAL QUAD BILATERIAL SWITCH 3527A09H06 [ RESISTOR 10K 1/AW 13 NETAL PILN B48AB20HNS -
B R [T RESISTOR 3.01K 13, 1/8N NETAL FILM BABAS19H9A
5omem o HERE R i
N8A820HAS
. (3] RESISTOR 3 ou 1%, 1/5W METAL FILM 88481919
LED-t  DIODE RED LED {EDGE MOUNT) 3508A22H01 ang RESISTOR 1749, 15 METAL FILM 384 ’2"21
- LED-2  DIODE RED LED (EDGE NOUNT) 3508422H01 150 n:sxsro: gsg|;m1‘;, 1/;: ;E;:Iﬁ ;n.u BA8A8 19494 .
- a51 RESISTO! + WIRE WOUND 7624679102
b R sar s BoamEm e T b :
g; ;:::szsro: 2M22224, NP 7624672015 RSA RESISTOR 15K 1/AW 13 METAL FILM 8134820162
a uuﬁ:;g: g:ggg‘# ;:; ;g;:g;gg:; RSS RESISTOR 15€ 173 15 METAL FILN 8384820162
o8 TRANSISTOR 222224, WP 762A672H15 Y3 REED RELAY .5 AMP DC PICKUP, FORM 4 1882C62601
Q5 TRANSISTOR 2822224, NPA 762A672H15 13 REED RELAY .5 AMP DC PICKUP, FORN A 1842C62601
g; ‘{_:A‘::;.:Tgl 2K2222A, WPN 762A672H15 .
B . TOR 2029074 PUP 762A672H1
] Q8 TRANSISTOR D44VHIO NPN . 5532A45ﬂ;’9
— - 5 : B -- - - - - e e e -
-] . "
3] RESISTOR 1K, 15 1/AW METAL FILM . N3AB1GHNS '
"2 RESISTOR 10K 1/4¥ 13 METAL FILMW ) R8AS :
"3 RESISTOR 3.01K 1%, 1/4W METAL FILK N8 " B19HIN
C| na RESEISTOR £1.1K 1/84 13 METAL FILM NBABZIHIN
1] RESISTOR 10K 1/4N 13 METAL FILM 43AB20HAS
6 RESISTOR 100-0HM 15 1/8¥ METAL FILM BABAB18HSY .
%7 RESISTOR 20K 15 1/5W METAL' FILM 8484820874 .
1] RESISTOR 20K 13 1/AW METAL FILM BABAB2OHTA
»9 RESISTOR 1K, 13 1/AW NETAL FILM BABABIGHAS .
r10 RESISTOR 20K 13 1/AW METAL FILM BABAB20RTE f *
35 RESISTOR 10 OHW, 1/2W, +-58 CARBOM 187A290H01 T
. r12 RESISTOR 30.3K 13 1/8W WETAL FILW RBAB20H91 r
A 513 RESISTOR 1K, 15 1/8H NETAL FILN 484 19nla T
R4 RESIST 20K 13 1/8W METAL FILM N8AS -
RS RESISTOR 10K 1/%% 13 METAL FILM
%16 RESISTOR 10K 1/AW 13 HETAL FILM 88AB20HAS
R7 RESISTOR 10K 1/8¥ 1% NETAL FILM 48AB20HNS
r13 RESI370R 20K 15 1/MW METAL FILN ABAB20HTY
19 KESISTOR 100K 1/8W 1% HETAL FILR A3AB211N2
R20 RESISTOR 10K 178 13 METAL FILM - ¥
321 RESISTOR 10K 1/MN 1% NETAL FILM A 5 -
R22 RESISTOR 51.1K 1/8% 13 NETAL FILM ABAB21H1A .
B} x23 RESISTOR - 10K 173 13 METAL FILN A Ins
R2y RESISTOR 511K 1/AW 13 WETAL FILM ABAB22H11 .
n2s RESISTOR o SUIK 1/8W 13 METAL FILM AgaB22H . .
n26 RESISTOR 51.1K 1/8W 13 METAL FILN ABAB21H 1A - :
127 RESISTOR 10K 1/8W 13 METAL FILM A X .
28 RESISTOR 3.01K 13, 1/AW METAL FILMW NBAB19HIA N
129 RESISTOK 51.1K 1/4¥ 15 NETAL FILN ABAB21H10 ) R .
r30: RESISTOR . 10K 1/4W 1% HETAL FILN 484820845 _ - - :
x3t RESISTOR 3.01KX 1%, mm METAL rm BYBAS19HIN -
] R32 RESISTOR 3.01K 15, 1/AW NETAL FILN BABAB 19HIN
233 RESISTOR 5.62%, 1/%¥, 15 KETAL FILK 8384320821 .
R34 RESISTOR 3 , +=5% 3¥, WIREWOUND 762A679H02 . - . .
235 RESISTOR K, 1% 1/8 METAL FIL 8A8A819HAB } H N
n36 RESISTOR 22.8-0HN 25¥ +-5% WIREWOUND 0RD1297HA1 -
137 BESISTOR 15K 1/%¢ 13 METAL FILM BNBAB20HE2
x38 RESISTOR 15K 1/A¥ 13 METAL FILM 848AB20H52
"S6 RESISTOR 5.62K, 1/4M, 1% METAL FILM 8uBAB20H21
RY-1 REED RELAY .5 AMP DC PICKUP, FORK A 1432062601
Al RT-2  REED RELAY .5 AMP DC PICKUP, FORM A 1842062601 .
3] ZENER 1252358 6.8V 53 500 MV 8624288H0T
b33 ZENER 1¥960B 5.1Y 53 500 M 186A797H10

‘.aou'rme
lcope  {alPlv(Fl |3[a«]as]osls7[a8]es

41]42(43{44| 45148]47
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Sub 2
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1499830

Relay Component Location

Fig. 12.
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ABB Power T&D Company Inc. Addendum to
"“ == == Coral Sprngs, FL. 33065 L.L. 40-220
TYPE LCB I
RELAY MODULES

Effective: April 1990

(With DIN Connectors)

The purpose of this addendum is to add the foliowing statements:

Page 1:

MODULE APPLICATION/DESCRIPTION; ALS - Analog Logic Power Supply. The last sentence of the para-
graph incorrectly refers to |.L. 41-830.12. This sentence should state: This module is covered by L. 41-830.11.

Page 2:
« IFO - OPTICAL INTERFACE

The High Output Transmitter contains a Fiber Optic Edge Emitting LED mounted on the IFO-Il module. The LED
assembly has a "PIGTAIL" with the ST Connector mating with the bulkhead connector mounted on a bracket.

Page 3:
+ MODULE REFERENCE INFORMATION

IFO-1l High Power Module

Style 1609C96G01 (1300 nm, ST, High Power)

Internal Schematic 1355070

Component Location 1500802

Chassis Location P OS F (Channel 1)
POS E (Channel 2)

« ATTACHMENTS

a. internal Schematics

Figure Module Drawing

17 IFO-II 1355D70
b. Component Location

Figure Module Drawing

18 IFO-II 1609C96

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 of 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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BcdGGeEl

CAPACITORS RESISTORS
COMP LOC DESCRIPTION STYLE coMP LOC DESCRIPTION STYLE
cal .1 MFD 108V +5% MET-POLY CRRB 3534A68HR8 R1 519K .25W 1% METAL FILM 3532A38H7?
caz .822 MFD 10@V +-2% MET-POLY CARB 3533R53HA1 R2 301K .2SW 1% METAL FILM 3532A38H47
ca3 1.8 MFD 5@V +-5% MET-POLY CARB 3534R68H1 1 R3 16.2K .25W 1% METAL FILM 3535A37H2 1
[e7]] .815 MFD 2008V +-2% MET-POLY CARB 3534ABBHAS R4 3@1K .25W 1% METAL FILM 3532A38H47
cas .81 MFD 208V +—1% MET-POLY CARB 3534A68HA1 RS 1.5 .25W 12 METAL FILM 3535A38H18
o6 270 PF SPAV +-2% MICA ?62A757H12 RS 100K .25W 1% METAL FILM 3532A38HA1
c@? .822 MFD 108V +-2% MET-POLY CARB 3533A53HaL R? 3.92K .25W 1% METAL FILM 3535A38HS8
o8 .8815 MWD 608V +-2% MET-POLY CARB 3533A53He8 R8 121K .25W 1% METAL FILM 3532A38HBI
ces .1 MFD 108V +-5% MET-POLY CRRB 3534F68H28 RS 121K .25W 1% METAL FILM 3532R38HRI
cia 308 PF 508V +2% MICA 187A584H29 R1O 8.25K .25W 1% METRL FILM 3535A38HBI
cii .22 MWD 198V +-5% MET-POLY CARB 3534A68H1A R11 182K .25W 1% METAL FILM | 3532A38HA1
c12 .22 WD 108V +5% MET-POLY CARB 3534RA6BH18 RI12 190K .25W 1% METAL FILM 3532A38HA1
c13 .33 D S8V +-5% MET-POLY CARB 863R166H16 R13 200K .25H 1% METAL FILM 3532A38H30
Ci4 18 PF_5@@V +-5% MICA 763R2@3HA3 R14 56.2K .25W 1% METAL FILM 3535A37H73
C15 .1 M¥FD 109/ +-5% MET-POLY CARB 3534R68HO8 RIS 51.1K .25W 1% METAL FILM . 3535A37H69
ci6 1.8 MFD S@v +-5% MET-POLY CARB 3534RA68H1 | R16 18K .25W 1%z METAL FILM 3535A37HB1
c1z .1 WD 108V +-5% MET-POLY CARB 3534A68HA8 R17 357K .25W 1% METAL FILM 3532A38H54
c18 .81 MFD 2@@v +-2% MET-POLY CARB 3533RA53Ha2 R18 200K .25W 1% METAL FILM 3532A38H30
C18 100 MFD 35V +2@8% TANTALLM 880AR363HA1 R19 221K .25W 1% METAL FILM 3532A3BH34
ford] .1 MFD 188V +5% MET-POLY CRARB 3534R68HR8 R2@ 13.3K .25W 1% METRL FILM 3535R37H13
c21 .1 MFD 198V +-5% MET-POLY CPRB 3534R68H08 R21 S11K .25W 1% METAL FILM 3532A3BH69
cz2 198 MFD 35V +28% TANTALIM 980A363HB1 R22 15K ,25KW 1% METRL FILM 3535A37H18
c23 .1 MFD 108V +-5% MET-POLY CARB 3534R68H28 R23 15K .25W 1% METRL FILM 3535A37H18
C24 1 MFD 35V 1% TANTAUUM 837A241H15 24 4.7M .25W 5% CARBON FILM 3535A4 |HES
c2s5 .1 MWD 188V +5% MET-POLY CARB 3534RA68HR8 R2S 17.8K .25W 1% METAL FILM 3535R37H2S
26 1292 ¢FD 35V +28% TANTALUM 98PR353HA1 R26 27.4K .25W 1% METAL FILM 3535A37H43
c2?7 . .1 D 108V +5% MET-POLY CARB 3534A68H28 R27 2M .25W 1% METAL FILM 3532A39H36
. c28 1 MFD 35V 18% TANTALLM 837A241H1S R28 18K .25W 1% METAL FILM 3532A38HA1
c23 .1 MFD 188V +5% MET-POLY CARB 3534A68H8 R29 (6. 19K .25W 1% METAL FILM 3535R38H?7?
c38 .1 MFD 188V +5% MET-POLY CARB 3534R68H28 R3@ ?7.58K .25W 1% METAL FILM 3535A38HES
c31 47 PF 500V +-2% MICR 763R2@3M17 R31 208K .25W 1% METRL FILM 3532AR368H30
c32 .B@22 MFD 400V 2% MET- POLY CARB 3533A53HeS R32 S51.1K .25W 1% METAL FILM * 3535A37H69
Cc33 .22 MD 101V +5 MET-POLY CFRB 3534A68H18 . R33 51.1K .25W 1% METAL FILM \ 3535R37H69
Cc34 .1 MFD 58V 28% CERAMIC 3532A29H13 R34 82.5K .25W 1% METAL FILM 3535A37H89
c35 .1 MD 58V 2@% CERAMIC 3532R29! 13 R35 - 38 OHM 3W 1% WIRE WOUND 763R126H34
c36 .1 MFO S@vV 2@ CERAMIC 3532R23H13 R36 128 OHM 2W 5% MOLDETN COMP 185R2@7H35 .
c3? .1 MFD 5@V 2@x CERFMIC 3532A29H13 R3?7 120 OHM 2W 5% MOLDED COMP 185R2@7HeS
c38 .1 MFD 58V 28% CERAMIC - - 3532A29H13 . R38 301 OHM .25W 1% METAL FILM 3535R39H47
39 .1 MFD S8V 2@ CERAMIC 3532A29H13 R39 10 OHM .5W 5% FIXED COMP 187A296HA1
Cc40 1 WD 58V 2@ CERAMIC 3532A29H13 R4B 1@ OHM .SW 5% FIXED COMP 187A298H21
C41 .1 MFD 5@V 28% CERAMIC 3532R29H13 R41 7.58K .25W 1% METRL FILM 3535A38HBS
c42 660 PF 300V +-2% DIPPED MICA 3532A31H57 . R42 18 OHM .5W 5% FIXED COMP 187R292HA1 -
c43 68@ PF 300V +-2% DIPPED MICA ~ " 3532R31HS? . R43 1@ OHM .SW Sx FIXED COMP -~ 187R29@HA1 . .
R44 : 178K .25W 1% METAL FILM .o 3532A38H25 | =
R4S 301 OHM .25W 1% METRL FILM 3535A35H47 \
paiee ' S L ot T S .
. . : ~ R4 N % ' :
COP LOC DESCRIPTION o STE : . R48 . 208K .25W 1% METAL FILM .. 3532A38H30
LEDI RED LED (EDGE MOUNT) sse—a-tas . - 3528R22HB1 R4S 2M .25W 1% METAL FILM 3532A33H3A
Dt IN4148 . . 83BAS28MB6 . RS@ 7.50K .25W 1% METAL FILM 352< ~gHBS
D2 IN4148 B836RI2BHIE . RS1 -3.81K .25W 1% METRL FILM . 3535138H4?7
3 IN4148 B36AS28HI6 RS2 3.P1K .25W 1% METRL FILM 3535R38H47
D4 1IN4148 : 836R928HI6 RS3 15K .25W 1% METAL FILM . 3535A37H18
s IN4148 . 836R328HA6 . RS54 ?.58K .25W 1% METAL FILM : 3535R38HBS
‘6 v IN4148 . ‘836RI28H36 . RSS ?2.58K .25W 1% METAL FILM ‘ 3535A38HBS
D? 1NG45A v B837A692HA3 RS6 18K .2SW 1% METAL FILM . 3535A37HB1
D8 IN4148 ' 1836R928HBE s RS? 5.11K .25W 1% METAL FILM . 43535A38H69 N
D9 ING4SA %937FA692HA3 * Reg 27.4K .25W 1% METAL FILM - - 33535A37H43
pla iNd148 836A928HA6 RS9 19K .25W 1% METAL FILM 3535R37Ha1
D11 IN4148 B36RI26HAE
Di2 ING45A B37R692HA3 -
I
' TRANSISTORS
CoMP LOC DESCRIPTION STYLE CoOMP LOC DESCRIPTION STYLE
OR1 LYTEL ST PIN PHOTO DIOIE 0673001 9647A37H28 Q1 2N2222A NPN 40V B.8R B.4W 762A672H15
oTL LASERTRON QLED 13@0SM-5@ 9647A35HB4
ZENERS .
INT CKTS COMP LOC DESCRIPTION STYLE
COMP LOC - DESCRIPTION STYLE Z1 INSE1B 1@V 5% 400MW . 186R797HB7
IC1 TLR?741T QUARD OP AMP 352BA90HA1
Ice TL@?41J QUARD OP AP 352B8AS8HA1
1c3 MC14538BARL DUAL PREC MONO MULTIVIB 3527RA83H81
1C4 CA3PEGBAS OF TRANSCOND AMP 3533R2 1HB)
1CS TL@741IJ QUAD OP AMP 352BASOHA1

iy TS W 1 A i T W W A W ar e il
J Y LY L e ww o
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M eian o - Jic
I > 1N4 148 D4
N4 148 02 3
l 1N4148
| IN4 148
l +15B (34 ¢ OR-1
l e.1F OPTICR. RECEIVER
k| g\ iR
[ ©
| gc‘ ('
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R 8.1LF
b— e — ] T e
ouT! I
CONNECTOR |
cis
l a.1F
1L
+15A 1c
— | Loa |
! 1
14R,C <12 BT g [T .
?n—oon R T e I 8 ¢ & &nacc J-RFI
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