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NEW INFORMATION

These instructions contain a description, schematic, bill of material, and component location for each of the following
FCB modules:

POWER POWER SUPPLY

INTERFACE INTERFACE/AMPLIFIER

MODEM MODULATOR/DEMODULATOR

DTT DIRECT TRANSFER TRIP

IFO OPTICAL INTERFACE
CAUTION

Printed circuit modules should not be removed or inserted while the FCB is energized. Failure to observe this
precaution can result in an undesired tripping output and/or component damage. In addition, modules should not
be interchanged 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 precautions should be observed when handling modules or individual components.

CONSTRUCTION

The FCB modules are designed for insertion into a self-contained, double 3-rack unit, 6.5" wide, FCB chassis. The chassis
contains card guides for this purpose.

Module terminations are provided by means of 32-pin Din connectors, which mate with connectors on the backplane
module. :

Each module contains two ejectors for ease of removal from the FCB chassis, and as bumpers with the chassis front cover
to keep modules in proper connection.

MODULE DESCRIPTIONS

POWER--—— DIGITAL/ANALOG POWER SUPPLY MODULE
Refer to Figure 1 for the module schematic and Figures 2 (main) and 3 (sub board) for component locations.

All possible contingencies which may arise during instaliation, 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 instaliation, operation or maintenance of this equipment, the local ABB
Power T&D Company Inc. representative should be contacted.

Printed inU.S.A.
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The FCB power supply provides + /- 20 Vdc as well as + /- 15 Vdc to power the FCB unit. Itis a dc to dc converter that
provides the FCB modules with the required isolation from the station battery. Units are available for 48/60, 110/125,
220/250 Vdc station batteries.

The POWER module contains an on/off switch and two LED’s on the front panel. With the switch on, the red LED will
be turned on to indicate primary side power input. The yellow LED indicates the secondary dc voltages are within their
normal operating ranges. A relay on the module is connected in parallel with the yellow LED for alarm purposes and
is energized under normal operating conditions. A normally open or normally closed contact of the alarm relay can be
selected by a jumper on the module. The yellow LED will turn off and the alarm relay will be activated if any one of the
DC outputs deviates from its normal value by an amount not to exceed 10%. There are two fuses mounted on the P.C.
board for input surge and overcurrent protection.

Referring to Figure 1, rated dc input voltages are applied to terminals 2C for battery positive and 4C for battery negative,
and pass through fuses F1 and F2 and switch SW1. Balun transformer T1 acts to suppress common mode noise on the
leads from the battery, and L1, C3, and C5 suppress differential mode noise. D1 protects against accidental battery
polarity reversal or transient battery reversal, and C4 stores energy to allow uninterrupted operation even during dcinput
voltage transients.

Components Z1, R6, R7, C10 and Q4 form an overvoltage protection circuit to prevent damage to the circuit when
subjected to prolonged overvoltage. Whenever the input voltage becomes too great, Z1 conducts turning on Q4 which
disables the gate of the main switching transistor Q1 through IC1, Q2, Q3, and R30.

When input dcvoltage is applied, LED2 s illuminated on the front panelto indicate the presence of the correct operating
input voltage. At this time, the startup oscillator applies a 25 kHz switching signal to pin 2 of IC1. This signal is cascaded
through IC1 and applied to transistors Q2 and Q3, which provide a low impedance source and sink to drive the gate of
mosfet transistor Q1. Components C6, D2, and R2 form a circuit which allows core recoveryoftransformer T2, and zener
diode Z2 prevents excessive voltage from appearing at the drain of Q1.

Resistor R4 operates as an overcurrent sensor. When an overcurrent condition occurs at a level determined by the
adjustment of potentiometer P1 in the overcurrent memory circuit, the voltage across R4 biases transistor Q5 on which
in turn “sets” flip flop IC2. The gate of mosfet Q1 is immediately disabled through IC1. The flip flop will remain “set”
until the arrival of the next switching pulse from the pulse width modulator IC5. The arrival of the next pulse will “reset”
the flip flop and allow the mosfet to conduct again. If the overcurrent condition still exists, the flip flop will be “set” once
more. As a result, the mosfet will be switched on and off until the overcurrent condition is removed.

The secondary voltage is rectified by diodes D4 and D5 for the negative supply and by D6 and D7 for the positive supply.
Filter circuits L2, C16 and L3, C19 produce the final supply voltages. During initial power up the +20V voltage rises
on the secondary and charges capacitors C23 and C24 through D8 on the lower portion of the schematic. When this
voltage rises above 13 volts, Z6 conducts turning on transistors Q6 and Q7. Q6 turns on optical isolator IC4which disables
the startup oscillator and, at the same time, Q7 conducts which enables the pulse width modulator ICS to produce a
switching signal at IC3. The signal from the pulse width modulator replaces the signal from the startup oscillator, and
is adjusted to 27.5 kHz by potentiometer P2.

The +20V output voltage level, which is indirectly controlled by IC5, is adjusted to 20 volts by potentiometer P3. The
+15V output follows the +20V output through voltage regulator IC8. The -20V output voltage level tracks the +20V
output voltage level through op amp comparitor IC6 which biases shunt regulator Q8 in order to regulate the-20V output.
The -15V output follows the -20V output through voltage regulator IC7.

The output voltages of the power supply are monitored for over and under voltage conditions. The over and undervoltage
is sensed by op-amp circuit IC9. When an unfavorable voltage level exists, pins 1,2, 13, or 14 of IC9 will go low, removing
the base drive of Q9 and causing output LED1 to turn off, and a contact of alarm relay K1 to open or close, depending
on the position of the RP LINK. Also, when at least one output of IC9 goes low, Q10 is turned on causing the value of
the PSME voltage level to drop from a value greater than 9V to a value less than 4V.
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INTERFACE-—INTERFACE/AMPLIFIER MODULE
Refer to Figure 4 for the module schematic and Figure 5 for the component locations.

The INTERFACE module provides comparison between the remote and HCB quantities to produce the local quantity
(VL) for modulation, remote signal filtering and amplification, power-up/down control circuitry, local or remote target
reset circuitry, logic and links for various trip options on loss of channel or receipt of direct transfer trip, and SETUP
signal buffering.

(Reference Bottom Half of Figure 4)

The HCB pilot wire output enters the INTERFACE module through Pins 26A and 24C. The remote signal, VR, enters
the module at Pin 18A whereit is filtered and amplified to produce the VRF quantity at Pin 14A. These two signals are
compared through a 70 ohm resistor (R59) and a summing amplifier (IC2) to produce the local quantity, VL, at pin 14C.
This VL quantity goes to the MODEM module for modulation of the carrier.

Upon entering the INTERFACE module, at terminals 26A and 24C, the HCB pilot wire input passes a series of relay
contacts. The K1A and K1B1 contacts allow HCB trip block or overcurrent trip on a loss of dc condition. Selection of
either trip or block trip is performed through the LOPC link on the module. Onnormal power conditions, the K1 relay
is picked up (top of schematic). Therefore, the K1A contacts are closed, and the K1B1 contacts are open. If loss of dc
occurs, the K1 relay drops out, the K1A contacts will open, and, if the LOPC link is set to “BLK”, the K1B1 contacts will
close to block HCB trip by shorting the HCB operating coil at HCB 18 and 19 (INTERFACE module terminals 26A and
24C). With the LOPC link set to “OCT”, on loss of power, the opening of the KA1 contacts will cause an impedance
of 3.01K ohms (R60) to be placed across the HCB operating coil, at HCB 18 and 19, and thus HCB overcurrent trip is
allowed.

(Reference Top Half of Figure 4)

On power up, signal PSME, from the POWER module, goes high. This will activate a 2.5 second operational amplifier
timer consisting of R3, R4, Q1, IC4, RS, R6, C2, R, R7, & R9. Capacitor, C2, will begin to charge through resistors
R5 and R6. Before the op-amp reference level is reached, TP2 remains highto keep transistor Q2 off and thus maintain
the K1 relay dropped out. With K1 dropped out, contacts K1B2 (middle half of schematic - connected to IC6 and TP14)
will be closed. This will hold the control input, pin 5, of the IC6 bilateral switch low, thus keeping the switch open. The
VR signal will be blocked from appearing at IC7 pin 5. On power up conditions, this will prevent transmission to the
remote terminal for 2.5 seconds until circuits have stabilized. A high on TP2 will also turn Q3 on and thus outputs RST,
at module terminal 18C, and TB, at module terminal 20C, will be low. RST will keep all LED indicators reset, and TB
will block DTT trip until 2.5 seconds have elapsed.. Once the capacitor voltage reaches the reference level at the non-
inverting input of the op-amp, in 2.5 seconds, TP2 will go low to turn Q2 on and thus pick up the K1 relay. With TP2
low, Q3 will be off and thus the RST and TB signals will be high.

For local reset of LED indicators, the INDICATOR RESET (S1) pushbutton switch is used (top right of schem.). With
this switch depressed, the RST signal, terminal 18C, will be shorted to common, and thus will be low, to reset all LED
indicators.

Remote reset of LED indicators is also provided on the INTERFACE module. A remote voltage input at FCB terminals
13 and 14 enters the INTERFACE module, at Pins 26C and 28C, through a voltage-selectable optically-isolated input
buffer (top left of schem.). This input will turn on the transistor of an optical isolator, IC3, causing its output at TP1to
go low. A low of TP1 will produce a low at TP3, and thus at RST, terminal 18C.

(Reference Middle and Bottom Half of Figure 4)

On loss of channel or receipt of direct transfer trip, relays K2, K3, and K4 provide various trip options through the LOCC
and DTTC links respectively. On loss of channel, signal EN (module terminal 4A - middle left of schem.), from the IFO
module, goes high. If the LOCC link is set to “BLK?”, the high EN signal will appear at pin 5 of IC8 causing a high at
TP9 to pick up the K2 relay. The K2 relay contacts (bottom left of schem.) will close, thereby shorting the operating coil
at HCB 18 and 19 (INTERFACE module terminals 26A and 24C). This willblock HCB trip. For the “QCT/TX” position
of the LOCC link, the EN high signal will appear at pin 8 of IC8, causing a high at TP10, to pick up the K4 relay. The
K4B relay contacts (bottom left of schem.) will open. This will remove the loading effect of the R59 (70 ohms) resistor,
thereby allowing the HCB to trip in the overcurrent mode. Also, the HCB operating quantity will appear at the VL test
jack (terminal 14C) for transmission to the remote terminal. For the LOCC link set to “QOCT/NX?, the high EN signal
will appear at pin 1 of IC8. This will cause a high at TP11, to pick up the K3 relay. The K3B relay contacts (bottom left

3



L.L. 40-976

of schem) will open. This again isolates R59, allowing the HCB to trip in the overcurrent mode. The opening of the K3B
contacts also prevents the HCB operating quantity from appearing at the VL test jack, terminal 14C, thereby restraining
any modulating signal.

Signal DTR, module terminal 12A, (middle left of schem.) will be high on receipt of a direct transfer trip signal. It initiates
the same HCB trip and transmission options, onreceipt of transfer trip, as the EN signal does on loss of channel. A high
at DTR will cause a high at pin 6 of ICS, if the DTTC link is set to “BLK”. This will cause a high to appear at TP9 to
pick up the K2 relay. If the DTTC link is set to “OCT/TX?”, the high signal at DTR will appear at IC8 pin 9, and thus
at TP10 to pick up the K4 relay. For position “OCT/NX” of the DTTC link, the DTR high signal will appear at IC8 pin
2 causing a high at TP11 to pick up the K3 relay. The same sequence of contact closures will occur as described for the
EN signal in the previous paragraph.

The EN and DTR signals are OR’ed through IC8 pins 12 and 13.

If either signal is high, the IC6 bilateral switch, with pins 13, 2, and 1 will close causing IC6 switch, with pins 3, 4, and 5
to open by shorting its control input (pin 5). The opening of this switch will prevent the filtered VR signal from being
amplified and appearing at VRF, terminal 14A. Thus on loss of channel or receipt of direct transfer trip, the remote
quantity is blocked and VRF is zero.

The SET UP test jack on the INTERFACE module is used for field setup procedures, where it is connected to the SET
UP test jack on the MODEM module for signal level equalization.

MODEM MODULATOR/DEMODULATOR MODULE
Refer to Figure 6 for the module schematic and Figure 7 for component location.

The MODEM module contains the modulator and demodulator for transmission and detection of the FCB communi-
cated signal. The modulator generates the 20 KHz carrier signal. It contains the circuitry to provide modulation of the
carrier signal by the local quantity, VL, received from the INTERFACE module. The output of the modulator goes to
the IFO module for transmission to the remote terminal.

(Reference Top Half of Figure 6)

Operation of the modulator is as follows. The VL quantity from the INTERFACE module enters the MODEM module
through pin 14C, where it varies the dc potential on the non-inverting input (TP1) of an operational amplifier (IC3), which
is basically a comparator. The inverting input of the IC3 comparator at TP2, is connected to a capacitor, C15. This
capacitor is charged by means of a constant current source, composed of an op-amp, IC3 (pins 5, 6 and 7) and a transistor
Q2. Forno modulation (VL is zero volts), the TP1voltage is approximately 8.5 volts dc. When C15 charges to this voltage
level, the output of the comparator (IC3 pin 8) will go low. The latch, composed of IC1 nand gates with output pins 3
and 10, will be set with this low signal, and consequently, TP3 will be high and IC1 pin 10 will be low. The low at IC1
pin 10 will cause TP4 tobe high. This high goes to abilateral switch (IC2 with pins 3,4, and 5), to close it and thus rapidly
discharge the C15 capacitor. When C15 discharges to near zero (the reference at IC3 pin 2), IC3 pin 1 will go low. This
low also appears at IC1 pin 9, and will cause IC1 pins 10 and 2 to go high. Since the C15 capacitor voltage has discharged
to less than the 8.5 volt reference at TP1, IC3 pin 8 will be high, and thus IC1 pin 1 will also be high. The high input
at IC1 pin 1 and the low input at IC1 pin 9 will reset the latch, which causes TP3 to go low and IC1 pins 10 and 6 to go
high. Thelow at TP3 will trigger a one-shot circuit, composed of transistor Q1, capacitor C13, and resistors R13 through
R17. Once the C13 voltage reaches the threshold of the IC1 nand gate (pin 5) TP4 will go low to allow the C15 capacitor
to charge once again. The time constants are designed so that TP4 remains low for approximately 4 microseconds to
ensure total discharge of C15.

The sequence of signals described above results in a frequency of about 40 kHz at TP3 and at IC1 pin 10. This frequency
is divided by two through a binary counter, IC4, to produce a 50 percent duty cycle 20 kHz square wave at IC4 pin 9. After
buffering, the 20 kHz square wave appears at the RFO test jack, module terminal 30C.

Now, when the VL modulating signal is a 50/60 Hz waveform, the dclevel at TP1 will vary, thus causing the trigger level
of the IC3 comparator to vary. The C15 capacitor charging voltage will change for different points on the VL waveform.
This will vary the frequency at TP3 and hence at the RFO test jack and terminal 30C. Thus, the frequency of the signal
at TP3 depends on the magnitude and polarity of the VL waveform, since for a fixed quantity of charging current and
capacitance, it will take the C15 capacitor a certain amount of time to charge to the comparator level at TP1. As the VL
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signal goes more positive, the period at TP3 increases and vice versa. This variation of the period of a pulse waveform
by another signal is known as pulse-period modulation. The RFO frequency is adjustable through potentiometer, P1,
FREQ. ADJ., at the front of the module (top center of schem.). This potentiometer varies the constant current source
and therefore the period of the RFO signal.

The IC4 binary counter also generates a 39.1 Hz pulse train (IC4 pin 14) which is shifted in dclevel to produce a + 12V,
39.1 Hz square wave SET UP signal at the SET UP test jack and at module terminal 2A. In field set up procedures, this
waveform provides a signal of known frequency and magnitude to be used for modulation.

The PSME signal from the POWER module entersthe MODEMmodule at pin 8A (topleft of schem.). For normal power
supply conditions, this signal is high. This will keep a switch, IC2 pins 6, 8, and 9 closed, to allow the RFO quantity to
pass. For abnormal power supply conditions, PSME will be low, thus opening the switch and forcing the RFO signal to
zero.

The demodulator receives information from the IFO module and reconstructs the remote quantity, VR, for comparison
in the INTERFACE module. The demodulator is basically a capacitor charged by a constant current source, a circuit
that samples and holds the capacitor voltage, and a reset circuit that discharges the capacitor. Its operation will be
described in the paragraph that follows.

(Reference Bottom Half of Figure 6)

The demodulator operates in a similar fashion to the modulator. A constant current source composed of IC7, (pins 5,
6, and 7) transistor Q4, and resistors R44 through R48, is used to charge a capacitor C24, which in turn is controlled by
a bilateral switch IC8 (pins 3, 4, and 5). The remote signal, RFI from the IFO module enters the MODEM module at
pin 22C. For no modulation, the incoming RFI frequency is a steady 20 kHz square wave. 300 nanosecond pulses are
generated on every low-going edge of the RFIsignal, through a one-shot circuit composed of nand gates (IC5), capacitor
(C20), and resistors R40 through R42. The 300 nanosecond pulse initiates the operation of two circuits. First, it goes
to asample and hold circuit consisting of IC8 (pins 1,2, and 13), C26,IC7 (pins 2, 3 and 1) and R50. This circuit samples
the capacitor ramp voltage output at TP7, by closing the IC8 bilateral switch for 300 nanoseconds and transferring the
voltage information to TP8. The 300 nanosecond pulse, on its negative edge, triggers a one-shot circuit IC6 (pin 11),R43
and C21, which produces a 30 microsecond pulse. This pulse in turn closes bilateral switchIC8 (pins 3, 4, and 5) for that
period of time, allowing capacitor C24 to fully discharge. In essence, C24is allowed to charge for a time equal to its period
minus 30 microseconds. The capacitor chargeslinearly andits levelis sampled for 300 nanosecondsjust prior todischarge.

For a steady 20 KHz RF1 signal (no modulation), the capacitor charging time is 50 microseconds minus 30 microseconds,
or 20 microseconds. The ramp voltage at TP7 will have a constant peak because the charging time of the C24 capacitor
is a constant. TP8 will be a constant dc level, and since capacitor C27 blocks the dc component of the TP8 signal, the
output at the VR test jack, or module terminal 18A, will be zero volts.

Fora modulated RFI signal, the capacitor charge time will vary with frequency. The higher the RFIfrequency (theshorter
the period), the less time the capacitor will have to charge, and therefore, the lower its voltage will be. Just the reverse
will occur for lower RFI frequencies. Therefore, a pulse-period modulated RFI signal will cause the output of the
demodulator at the VR test jack to be an ac signal. For 50/60 Hz and 100% modulation, the signal at the VR test jack
will be 10V peak, at 50/60 Hz. The demodulator gain is adjustable through potentiometer P2, DEMOD GAIN ADJUST,
at the front of the module (bottom right of schem.). This varies the gain of a non-inverting amplifier, composed of IC7
(pins 12, 13, and 14), P2, and resistors R51 through R53.

DTT -— DIRECT TRANSFER TRIP MODULE
Refer to Figure 8 for the module schematic and Figure 9 for component locations.

The optional DTT module provides a direct transfer trip function utilizing the same channel as that employed for the
FCB relaying function. The DTT module contains the circuitry for detection and recognition of the transfer trip signal
from the remote terminal, as well as for its local initiation.
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(Reference Top Left of Figure 8)

The VR signal enters the DTT module at terminal 18A. If the frequencyof this signalisthe DTT frequency, approximately
2525 Hz, it will pass through a bandpass filter. Following this, a level detector converts the sinusoidal signal into a square
wave, for input into an edge detector. The edge detector doubles the frequency to 5050 Hz, at TP4, by producing a pulse
on every half cycle of the input signal. The negative-going edge of the TP4 signal will trigger a 120 microsecond one-
shot (IC5 pin 5). A second one-shot (IC5 pin 11) of 240 microseconds will be retriggered since the period of its input
signal at TP5 (200 microseconds) is less than its pulse width. Thus, TP6, the output of the 240 microsecond one-shot,
will be constantly low, allowing operation of a ripple counter/oscillator (IC8). After 5 milliseconds have elapsed, the
output of the counter, at pin 4, will go high. This produces a high at the DTT TRIP test jack, and at module terminal
14C, which picks up relay K1, and closes a normally open pair of contacts, DTTC1, module terminals 26A and 28A, for
DTT tripping. The high signal from the DTT TRIP test jack will be delayed by about 8 milliseconds by a delay circuit
consisting of IC6, C19, and R34. After this time, TP9 becomes high to turn on transistor Q1 and the LED indicator, DTT
TRIP. LatchIC3 allows the DTT TRIP indicator to be sealed in, if link IDK is set to “SEAL”. With the seal-in feature,
the LED will remain on after receipt of direct transfer trip is lost.

The 120 microsecond one-shot signal (200 microsecond period) at TP5 will also appear at AND gate IC6 pin 2,and since
the other input to the IC6 AND gate (pin 1) is constantly high, the TP5 signal will appear at TP7. Thisis the input to
a1 millisecond one shot (IC7) which will be retriggered, since the period of its trigger input at TP7 (200 microseconds)
is less than the 1 millisecond pulse width. Thus the 1 millisecond one-shot output at module terminal 12A, DTR, will
be constantly high.

If the input frequency at module terminal 18A, VR, is greater than about 4167 Hz, the period at TP4 will be less than
the 120 microsecond one-shot pulse width, and it will retrigger the one shot, causing its output at TP5 to be continuously
high. The 240 microsecond one shot will never be triggered, and its output at TP6 will be a constant high. This high goes
to the reset line of the trip timer, thus preventing its operation and maintaining TP8 low to block trip. Also, since the
240 microsecond one-shot is not triggered, its output at pin 1 of IC6 will be low, causing TP7 to be low. Hence, the 1
millisecond one-shot will not be triggered and its output at module terminal 12A, DTR, will be a constant low.

For VR frequencies lower than about 1389 Hz, the period at TP4 will be greater than 360 microseconds and the 120
microsecond one shot will be triggered. Consequently, the 240 microsecond one shot will be triggered. TP7 will go high
if and only if the 240 microsecond one shot input goes back high while its output is still high. This will occur only if the
TP4 period (and thus the TP5 period) is less than about 360 microseconds. For TP4 periods greater than 360
microseconds, the AND gate output at TP7 will be a constant low. Thus, frequencies lower than approximately 1389 Hz
will not produce an output at TP7, and thus will not trigger the 1 millisecond one-shot, causing the output at terminal
12A DTR, to be a continuous low. Also, the trip timer will not be allowed to operate since its reset line at TP6 is not
low for a minimum of 5 milliseconds.

(Reference Bottom Left of Figure 8)

Two signals will block direct transfer trip: CA and TB. When a loss of channel condition occurs, signal CA, module
terminal 6A, goes low. This will disable all the one-shot circuits, and therefore, will block transfer trip. On power up
conditions, signal TB, trip block on power up (module terminal 20C), will be low. This low will block DTT trip through
IC6 pin 9.

(Reference Upper left of Figure 8)

A voltage input (15V, 48V, 125V or 250V dc) at module terminal 26C and 28C will turn on the transistor of an optical
isolator, IC1. This in turn will pull terminal 6C, DTI, low. It will also activate an LED, DTT KEY. The DTTKEY LED
can be selected for seal or for non-seal, through link IDT. The seal feature, accomplished through latch IC3, will keep
the DTT KEY LED on after voltage input at terminals 26C and 28C is removed.

(Reference Bottom Left of Figure 8)
Alow-going signal, RST, module terminal 18C, goes to latch IC3, pins 1 and 13. Iflow, the RST signal will reset the DTT
TRIP and DTT KEY LEDs.

IFO OPTICAL INTERFACE MODULE
Refer to Figure 10 for module schematic and Figure 11 for component locations.
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The IFO module contains both the transmit and receive interface to fiber optic cable. 850 nm and 1300 nm wavelength
options are available. ’

(Reference Bottom Left of Figure 10)
The transmitter consists of a transistor driver circuit that turns an optical LED on and off at the frequency of the modulator
output, RFO. The light signal from the LED emitter will be sent over fiber optic cable to the remote terminal.

When the RFO signal, module terminal 30C is low, transistor Q2 is off, and current from the +20 Vdc through resistors
R59, R60, R61 and R62, will flow through OT-1, the infrared emitter. The LED will emit light at a certain level (dBm),
depending on the type of optical fiber employed. When the RFO signal is high, transistor Q2is on, and the current will
now flow through Q2, instead of through the infrared emitter, hence turning it off. :

The optical receiver is composed of a pin photodiode detector, OR-1, and a high gain transimpedance amplifier circuit,
IC1 and associated components, for converting the light signal into a voltage quantity. Following this conversion, a gain
circuit, IC2 and associated components, amplifies the voltage quantity for input to abandpass filter. This filter will allow
only the carrier frequency (18 to 22.5 kHz) to pass. The output of the filter goes to an automatic gain-control circuit
utilizing a transconductance amplifier, IC4. The current output of the AGC, at 1C4 pin 6, is converted into a voltage
quantity, by an operational amplifier circuit (IC5, R24, C43). This voltage is input to half-wave rectifier circuit (IC5
Pins 5, 6, and 7, R26, R25, C29 and D3). The output of this circuit, a negative voltage, appears at the AGC test jack and
test point TP2. This negative dc levelis fed back to the AGC circuit, at pin 5 of IC4, where it is used to maintain the AGC
output fairly constant over a certain range of input signal. The AGC output is approximately -13 volts dcfor a good signal.
If the input signal level decreases below a certain limit, the AGC dc level becomes more positive. This will increase the
gain of the transimpedance amplifier, IC4, to compensate for the change in input signal. Just the reverse happens when
the input signal level increases above a specified limit.

(Reference Middle Right of Figure 10)

A low level detector, (IC9 Pins 1, 2 and 3, R35 through R40, and D5) will operate when the AGC de voltage reaches
approximately -7.7 Vdc. At this time, the detector output at TP7 will go low. This low level is inverted through IC8 and
appears at TP6. After buffering (IC7 Pins 12, 13, and 8), the high level rapidly charges capacitor C35 through resistor
R45 and diode D7. C35 is part of an operational amplifier timer which also consists of a level detector (IC7 Pins 5, 6
and 7, R47, R48, R49 and R50). The detector output at IC7 Pin 7 goes low to -15 Vdc almost immediately. This -15 Vdc
is applied to the inverting input (IC7 Pin 9) of another level detector with a positive reference at its non-inverting terminal
(IC7 Pin 10). This will cause the level detector output at TP10 to go high, hence causing terminal 4A, EN, to go high
and terminal 6A, CA, to go low. The high at TP10 will also pick up transistor Q1, thus picking up relay K1. Contacts
CANC (channel alarm normally closed) and CANO (channel alarm normally open) will open and close accordingly. The
EN signal initiates loss of channel options in the INTERFACE module, and the CA signal blocks transfer tripin the DTT
module. The high at TP10 also activates an LED, CHANNEL ALARM (center of schem.). This LED can be selected
for “SEAL” or for “NO SEAL?”, through link L1-ICA. With the SEAL feature, latch IC8 will be set through IC8 pin 5,
as long as the reset line, terminal 18C, RST, is high. This will cause IC8 pin 3 to be high, which produces a high at IC9
pin7 to activate the CHANNEL ALARM LED. With latch IC8 set, indication will remain after channel alarm conditions
are no longer present. With the L1-ICA link on NO-SEAL, the high at TP10 will be applied directly to IC9 pin 5. This
will turn on the CHANNEL ALARM LED. However, indication will follow the signal at TP10 and thus will reset when
channel conditions return to normal.

On return to normal channel conditions, the Lo Level detector output at TP7 will go back high, causing TP6 to go low.
This low, through IC7 pin 8 will cause the C35 capacitor to discharge through R47. After 2 seconds, when the capacitor
voltage reaches the reference level at IC7 pin 5, the detector output will go low, at IC7 pin 7. This will cause TP10 to
go low, causing EN to go low, and CA to go high. This will also cause relayK1 to drop out, and the channel alarm contacts
toreturn to their deenergized states. The 2 second timer maintains channel alarm conditions to block the FCB system
from normal operation until circuits have stabilized.
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MODULE REFERENCE INFORMATION

POWER Module - Styles 1606C27G01 (48V), 1606C27G02 (125V), 1606C27G03 (250V)

Internal Schematic: 1353D54
Component Location:1495B56C and 1496B78C
(NOTE: Subassembly Styles are 1606C27G04 (48V), GOS5 (125V), G06 (250V) - MAIN Module
and 1607C58G01 - SUB Module)
INTERFACE Module - Style 1606C26G01

Internal Schematic: 1353D50
Component Location: 1495B495C

MODEM Module - Style 1606C18G01

Internal Schematic: 1353D51
Component Location: 1495B47C

DTT Module - Style 1606C22G01

Internal Schematic: 1353D52
Component Location: 1495B52C

IFO Module - Styles 1606C23G01, G02 (850nm Styles), GO3 (1300nm Style)

Internal Schematic: 1353D53
Component Location: 1495B50C

Renewal Parts

Repair work can be done most satisfactorily at the factory. However, interchangeable spare modules or components
can be furnished to the customers 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)

LIST OF FIGURES
A. Internal Schematics
Figure Module - Drawing
1 POWER 1353D54
2 INTERFACE 1353D50
3 MODEM 1353D51
4 DTT 1353D52
5 IFO 1353D53
B. Component Locations
Figure Module Drawing
6 POWER 1495B56C & 1496B78C
7 INTERFACE 1495B49C
8 MODEM 1495B47C
9 DTT 1495B52C
10 IFO 1495B50C



LL. 40-976

POWER SUPPLY 1606C27

1606C27G01 -(48V) composed of 1607C58G01 (Sub Module) and 1606C27G04 (Main Module)

FCB MODULE PARTS LISTS

1606C27G02 - (125V) compoosed of 1607C58G01 (Sub Module) and 1606C27G05 (Main Module)

1606C27G03 - (250V) composed of 1607C58G01 (Sub Module) and 1606C27G06 (Main Module)

COMP

Co4
Co4

Co5

Ci4
C15
C16
C17
C18
C19

c21

C31
C32
C33

C37

Lo3

D02
D04
D05
D06
DO7
D09
D10
Di1
D12
LED-1

STYLE

PC Board
1495B56H01

CAPACITOR
9647TA29H03
9647A29HO01
9647A29H02
184A663H14
876A409H17
762A680HO5
762A680H02
9645A36H04
762A680HO02
762A680HOS
9645A36H04
3536A32H02
9645A36HO05
9645A36HO5
762A680H14
T62A680H14
762A680H14
762A680H14
762A680H14
762A680H14

CHOKE
9645A18H03
9645A18H03

DIODE

3535A29H01
3535A29H01
3535A29H01
3535A29H01
3535A29H01
837A692H03
837A692H03
837A692H03
837A692H03
3508A22H02

DESCRIPTION

47UF 400V

150UF 200V 20% 105 DEG.C
220UF 160V

.AMFD +-5% 500V

ATMFD +-5% 200V MYLAR
1500PF +-10% 1KV CER
L00IMFD 1KV +-10% CER
470MFD 35V +-20% 105 DEG.C
00IMFD 1KV +-10% CER
1500PF +-10% 1KV CER
470MFD 35V +-20% 105 DEG.C
JO1MF 20% 3000V CERAMIC
100MFD 25V +-20% 105 DEG.C
100MFD 25V +-20% 105DEG.C
IMFD 100V +-20% CER
IMFD 100V +-20% CER
IMFD 100V +-20% CER
IMFD 100V +-20% CER
.1MFD 100V +-20% CER
IMFD 100V +-20% CER

600V PIV3A EPOXY FAST RECOV

600V PIV3A EPOXY FAST RECOV

600V PIV3A EPOXY FAST RECOV

600V PIV3A EPOXY FAST RECOV

600V PIV3A EPOXY FAST RECOV
IN645A225V 2AMP

1N645A225V 2AMP

1N645A225V 2AMP

IN645A225V 2AMP

YELLOW LED (EDGE MOUNT) 550-0306

GROUPS

:

GO06
GO5
Go4

EEEEEEEEEEERRREEE

EE

FEEEEEEEER
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Fo1

1C06
1C07
1C08

K01

RO1
RO1
RO1
RO2
RO4
R0O4
RO4

R24
R49
R51
R52
R53
RS5
R57
R59
R60

R61
R62

TO02
T02
T02

Qo1
Qo1

Q09
Q10

10

FUSE
183A981H11
183A981H11

INTCKT

9640A97HO1
3535A15H01
3535A22H01

JUMPER
3532A54H01

RELAY
1484B33H01

RESISTOR

763A129H09
763A130H10
763A127THO3
763A126H95
878A330H02
3529A29H03
629A371H23
763A127THO08
T63A127THO8
3535A37H68
3535A37H68
629A531H4
629A531H26
629A531H36
848A819H19
3535A37HO1
3535A38H39
3535A38H47
3535A37H68
3534A05H03
3535A38H47
3535A38H47
3535A38H47
3535A38H47
3535A39H01

TRANSF

1496B86G01
1496B86G02
1496B86G03

TRANSISTOR

9641A07HO1
9645A74H03
3532A45H16
762A672H15
T62A672H17

SAMP 250V 3AGSLO-BLO
SAMP 250V 3AGSLO-BLO

LM258N DUAL OP AMP
MC7915CT
MC7815CT 15V 1.5A 3 TERM R

BLUE CLIP JUMPER

AROMAT TYPE ST1E-DC12V

15K 5W 5% WIREWOUND

30K 5W 1% WIREWOUND

2K 3W 5% WIREWOUND

TK3W 1%

1.0 OHM 2. 25W +-5% WIREWOUND
4-OHM 5W

2-OHM 1W 5% MOLDED COMP
470-OHM 3W 5% WIREWOUND
470-OHM 3W 5% WIREWOUND
499K 25W 1% META LFILM
499K 25W 1% METAL FILM
33K 1W 2% METAL GLAZE
560-OHM 1W 2% METAL FILM
15K 1W 2% METAL GLAZE
499.0. 25W 1%

10K 25W 1% METAL FIILM
249K 25W 1% METAL FILM
3.01K 25W 1% METAL FILM
499K 25W 1% METAL FIIL.M

3.0IK 25W 1% METAL FILM
3.01K 25W 1% METAL FILM
3.01K 25W 1% METAL FIILM
3.01K 25W 1% METAL FII.M
100-OHM .25W 19%METAL FILM

1RF720 400V 3A

1RF830 MOSFET 500V
T1P11 680V 2AG04,5
2N2222A, NPN40V .8A 4W
2N2907A PNP60V .6A 4W

£ EEE EE

:

GO05
GO6
G04

&

EEEEEEEEEEEFERERRERS

228

2 83
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Z01
Z01
Z01
z02
02
z07
Z08
z0s

COMP

Co1
C02
C03

Co9
C10
Ci11
C12
C13

[

ZENER
849A487HO5 IN4761A 75V 5% IW Go4
862A288H35 1N5384B 160V 5% SW . GO5
837A693H18 UZ5234 340V 10% 5W GO06
837A693H18 UZ5234 340V 10% 5W G04,G05
837A693H17 UZ5240 400V 10% 5W G06
185A212H12 IN4749A 24V 5% 1IW ALL
9448A01HS56 1N964B 13V 5% 400MW ALL
185A212H12 I1N4749A 24V 5% 1W ALL
POWER SUPPLY SUB ASSEMBLY 1607C58
STYLE DESCRIPTION GROUP
PCBOARD
1496B78HO1 ALL
CAPACITOR
3536A32H01 .001MF 20% 3000V CERAMIC G01
3536A32H01 .001MF 20% 3000V CERAMIC GO1
184A663H14 .IMFD +-5% 500V G01
762A680H14 AMFD 100V +-20% CER GO1
9645A36H05 100MFD 25V +-20% 105 DEG. CERAMIC G01
879A911H10 470PF 1KV +-10% CERAMIC Go01
879A911H10 470PF 1KV +-10% CERAMIC G01
762A75TH12 270PF 500V +-2% MICA GO01
763A209H25 5PF 500V +-10% MICA G01
{22 —=2045436H05— = ——1CIMEPD 2V BECI0TLIAG A -
C24 762A680H14 AMFD 100V +-20% CER G01
C25 3512A08H02 22MFD 100V +-20% CER GO1
C26 3516A08H01 O1UF +-2% 200V G01
c27 762A680H14 AMFD 100V +-20% CER GO01
C28 188A669H 14 027MFD +-10% 50V G01
C29 762A680H14 AMFD 100V +-20% CER GO1
C3s 763A209H07 20PF 500V MICA +-2.5% G01
CHOKE
Lo1 3532A37HO01 3443-58 270UH 33 OHM 10% GO01
TO1 3535A73H01 270UH GO01
DIODE
Do1 188A342H21 1N5406 600V PIV 3A G01
D03 836A928H06 1N4148 75V 10MA GO1
D08 837A692H03 1IN645A 225V .2 AMP GO01
LED2 3508A22H01 RED LED (EDGE MOUNT) 550-0406 GO1
Z04 862A2838HO05 1N966B 16V 5% 400MW Go1
z03 862A288H04 1IN5352B 15V 5% 5W GO01
INT CKT
ICo1 3527A09H02 MC14011BAL QUAD-2 INPUT NAND GO1
I1C02 3527A09H02 MC14011BAL QUAD-2 INPUT NAND GO01
1C03 3534A93H01 6N136 OPTO-COUPLER GO1
1CO 3534A93H01 6N136 OPTO-COUPLER G01
IC05 3534A92HO01 $G1524 PULSE WIDTH MODULATOR GO1
1C09 3524A65H01 LM239AF QUAD COMP. GO1
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P01
P02
P03

RO5
RO6
RO7
RO8
ROS
R10
R11
R12
R13 -
R14
R15
R16
R17
R18
R19
R20
R21
R27

R29

R313
R32
R33

R35
R37

R39
R40
R41
R42
R43
R44
R45
R46
R47
R48
R63
R64

Qo2
Q03
Qo4
Q05
Qo6
Qo7

12

POTENTIOM

3536A55H01
3536A55H02
3534A30H01

RESISTOR

187A290H12
629A531H39
3535A37THO1
3535A38H01
3535A37HO1
3532A38H01
3535A38H01
3535A37H30
3535A37H30
3535A37TH36
3535A37H52
3535A38H30
3535A38H01
3535A38H47
3535A37HO01
3532A38H85
3532A38H85
3535A39H85
3535A38H01
3535A39H77
629A531H32
535A39H181

" 3535A37H30

3535A38H30
3535A38H01
3535A38H69
3535A38H69
3535A38H43
3535A37THS0
3535A37TH30
3535A37H18
3535A37H30
3535A37H18
3535A37H36
3535A37H24
3535A37H01
3535A37H30
3535A37H30
3535A37H18
3535A38H14
3535A37H01

TRANSISTOR

762A672H15
762A672H17
762A672H15
762A672H15
762A672H15
762A672H15

1K 10%
2K 10%

TRIM 500-OHM .50W 20% 15 TURN

30-OHM .5W 5% FIXED COMP
2K 1/2W 2% METAL GLAZE
10K 25W 1% METAL FILM
1K 25W 1% METAL FILM
10K 25W 1%METAL FILM
100K .25W 1% METAL FILM
1K 25W 1% METAL FILM
20K .25W 1% METAL FILM
20K 25W 1% METAL FILM
232K-OHM 25W 1% MF.
34.0K 25W 1% M.F
2K 25W 1% METAL FILM
1K 25W 1% METAL FILM
3.01K 25W 1% METAL FILM
10K 25W 1% METAL FILM
750K .25W 1% METAL FILM
750K .25W 1% METAL FILM
750-OHM 25W 1% METAL FILM
1K 25W 1% METAL FILM
619-OHM 25W 1% M F.
1K 1/2W 2% METAL GLAZE
50-OHM 25W 1% METAL FILM
20K 25W 1% METAL FILM
2K 25W 1% METAL FILM
1K 25W 1% METAL FILM
5.11K 25W 1% METAL FILM
5.11K .25W 1% METAL FILM
274K-OHM 25W 1% MF.
32.4K-OHM 25W 1% MF.
20K 25W 1% METAL FILM
15K 25W 1% METAL FILM
20K 25W 1% METAL FILM
15K 25W 1% METAL FILM
23.2K-OHM 25W 1% MF.
17.4K 25W 1% METAL FILM
10K 25W 1% METAL FILM
20K 25W 1% METAL FILM
20K 25W 1% METAL FILM
15K 25W 1% METAL FILM
137K 25W 1%
10K 25W 1% METAL FILM

2N2222A NPN 40V .8A 4W
2N2907A PNP 60V .6A 4W
2N2222A NPN 40V 8A 4W
2N2222A NPN 40V 8A 4W
2N2222A NPN 40V 8A 4W
2N2222A NPN 40V 8A 4W

GO1
G01
G01

GO1
GO01
G01
GO1
GO1
GO01
GO1
GO1
Go1
GOo1
GO01
GO1
GO1
GO1
GO01
GO01
GO1
GO01
GO1
GO1
GO1
GO1
GO1
GO1
GO01
G01
G01
GO01
GO01
GO01
GO1
GO1
GO1
GO1
GO1
GO01
Go1
GO1
GO1
GO1
GO1

GO1
GO1
G01
GO1
GO1
GO1
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Z05
Z06

ZENER
837A398H02
837A398H02

IN963B 12V 400MW
1IN963B 12V 400MW

INTERFACE MODULE 1606C26G01

COMP

Co1
Co2
Co3

Cos5

Co7

C10
C11
Cc12
Cc13
Ci4
C1s
Ci6
C17
Ci8
C19

D01
D02
D03
D04
D05
D06
D07
D08
D09
D10

STYLE

PCBOARD
1495B49H01

CAPACITOR
3532A29H13
3534A68H11
3532A29H13
3532A29H13
3534A68H08
3534A68H10
3532A31H47
3532A29H13
3533A53H07
3532A29H18
3532A29H13
3532A29H13
3532A29H13
3532A29H13
3532A29H13
3532A29H13
3532A29H13
3532A29H13
3532A29H13
3533A75H05
3532A29H13
3533A75HO0S
3532A29H13
3533A75H05
3532A29H13
73533A75H0
3532A29H13
3509A34H10

DIODE

837A692HO03
837A692H03
836A928H06
836A928H06
837A692H03
837A692H03
837A692HO03
837A692H03
837A692H03
837A692H03

DESCRIPTION

0.1UF 50V 20% MONO CER X7R

1.0MFD 50V +-5% MET-POLY CARB

0.1UF 50V 20% MONO CER X7R
0.1UF 50V 20% MONO CER X7R

IMFD 100V +-5% MET-POLY CARB
22MFD 100V +-5% MET-POLY CARB

20PF 300V 5% DIPPED MICA
JUF 50V 20% MONO CER X7R
3900PF 200V 2% MET-POLY CARB
1000PF 50V 2% MONO CER COG
0.1UF, 50V, 20% MONO CER X7R
0.1UF, 50V, 20% MONO CER X7R
0.1UF, 50V, 20% MONO CER X7R
0.1UF, 50V, 20% MONO CER X7R
0.1UF, 50V, 20% MONO CER X7R
0.1UF, 50V, 20% MONO CER X7R
0.1UF, 50V, 20% MONO CER X7R
0.1UF, 50V, 20% MONO CER X7R
0.1UF, 50V, 20% MONO CER X7R
10UF 50V 20% TANT ELEC
0.1UF, 50V, 20% MONO CER X7R
10UF 50V 20% TANT ELEC
0.1UF, 50V, 20% MONO CER X7R
10UF 50V 20% TANT ELEC
0.1UF, 50V, 20% MONO CER X7R
510UF 50V 20% TANT ELEC
0.1UF, 50V, 20% MONO CER X7R
4300PF 200V, 2% MONO CER

IN645A 225V 2AMP
IN645A 225V 2AMP
1N4148 75V 10MA

1N4148 75V 10MA

1NG645A 225V 2AMP
IN645A 225V 2AMP
IN645A 225V 2AMP
ING45A 225V 2AMP
1ING45A 225V 2AMP
ING645A 225V 2AMP

GO01

GO1

GROUP

G01
GO1
G01
G01
GO1
GO1
Go1
Go01
GO01
G01
GO1
GO1
GO1
GO1
Go1
GO1
Go01
GO01
GO1
GO1
GO1
GO1
G01
GO01
GO01
GO1
G01
GO1

GO01
G01
GO1
GO1
GO1
GO1
GO1
GO01
GO01
GO1

13
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01
Z0o2
Z03

IC1
1c2
IC3
1C4
1G5
1C6
1C7
IC8

Qo1
Q02
Qo3
Qo4
Qo5
Q06

RO1
RO2
RO3
RO4
RO5
RO6
RO7
RO8
RO9
R10
R11
R12
R13
Ri4
R15
R16
R17
R18
R19

R21
R22
R24

R27

14

ZENER

849A487H01
186A797TH12
862A288H04
862A288H04

INT CKT

3527A09H02
1443C52H01
774B936H01
1443C52H01
1443C52H01
3527A09H06
9645A97H01
3537A15H04

TRANSISTOR

762A672H15
762A672H17
762A672H15
T62A672H15
T62A672H15
T62A672H15

RESISTOR

3532A38H01
848A820H06
3535A38H89
3535A37H01
3535A41H49
3535A39H01
3535A37THT77
3535A38H68
3532A38H18
3535A38H47
3535A37H01
3535A37TH01
3535A37H68
3535A37H68
185A207HS8
185A207HS8
185A207H47
629A531H23
629A531H23
629A531H54
3535A41H49
3535A37H18
3535A37H68
3535A37HO01
629A531H27
3535A37H68
3535A37H68
3535A38H68

1IN4747A 20V 5% 1W
IN752A 5.6V 5% 400MW
IN5352B 15V 5% 5W
IN5352B 15V 5% 5W

MC14011BAL QUAD-2 INPUT NAND
747DM DUAL OP AMP

4N35 OPTO-ISO.

747DM DUAL OP AMP

747DM DUAL OP AMP

MC14066BAL QUAD BILATERAL SWITCH

APEX PA01 POWER AMP
MC14071BAL QUAD 2-INPUT OR

2N2222A NPN 40V 8A 4W
2N2907A PNP 60V .6A 4W
2N2222A NPN 40V 8A 4W
2N2222A NPN 40V 8A 4W
2N2222A NPN 40V 8A 4W
2N2222A NPN 40V 8A 4W

100K-OHM .25W 1% METAL FILM (M.F.)

3.92K 1/4W 1% M.F.
8.25K-OHM .25W 1% MF.
10.0K-OHM .25W 1% MF.
IM-OHM 25W 5% CF.
100-OHM 25W 1% M.F.
619K 25W 1% MF.
4.99K-OHM 25W 1% M.F.
150K-OHM 25W 1% M.F.
3.01K-OHM .25W 1% MF.
10.0K-OHM 25W 1% MF.
10.0K-OHM .25W 1% MF.
49.9KOHM 25W 1% MF.
49.9KOHM 25W 1% MF.
20K 2W +-5% CARBON

20K 2W +-5% CARBON

6.8K 2W +-5% CARBON
4300HM 1/2W +-29% METAL GLAZE
4300HM 1/2W +-2% METAL GLAZE
8.2K 2% .SW METAL GLAZE
IM-OHM 25W 5% CF.
150K-OHM 25W 1% M.F.
49.9KOHM 25W 1% M.F.
10.0K-OHM 25W 1% M.F.
620-OHM 2% .50W M.F.
49.9KOHM 25W 1% M.E.
49.9KOHM 25W 1% M.F.
4.99K-OHM 25W 1% MF.

Go1
Go01
G01
Go1

GOo1
GO1
Go01
Go1
Go1
Go1
Go1
Go1

Go1
GO1
GO1
Go1
Go1
Go1

Go1
Go1
GO1
Go1
GO1
GO01
GO1
G01
Go1
GO1
Go1
GO1
GOo1
G01
GO1
GO1
GO1
GO01
Go1
GO01
GOo1
GO1
G01
GO1
GO1
GO1
GO1
GO1
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R29

R31
R32
R33

R35

R37

R39
R40
R41
R42
R43
R4
R45
R46
R47
R48
R49
R50
R51
R52
R53
R54
RSS
R56
R57
R58
R59
R60
Ro61
R62
R63
R64
R65
R66

COMMON
VRF

VL

SETUP
HCB

TP1
TP2
TP3
TP4
TPS
TP6
TP7
TP8
TP9

3535A38H68
3532A38H01
3532A38H01
3532A38H01
3532A38H01
3532A38H01
3532A38H01
3535A38H81
3535A37HO1
3535A38H81
3535A37H01
629A531H24
3535A37H01
629A531H24
3535A38H81
629A531H24
3535A37H47
3535A37H47
3535A37H18
3532A38H01
3535A37H68
3532A38H01
3532A38H13
3535A37H69
3535A37H01
629A531H36
3535A37HS85
3532A38H30
848A645H15
848A645H15
9645A95H01
3535A38H47
187A290H01
3532A38HA47
3532A38H30
3532A38H30
3532A38H25
3535A38H01

TIP JACK

3532A53H03
3532A53H09
3532A53HO05
3532A53H12
3532A53H07

TERMINAL
849A242H01
849A242H01
849A242H01
849A242H01
849A242H01
849A242H01
849A242H01
849A242H01
849A242H01

4.99K-OHM 25W 1% M.F..
100K-OHM .25W 1% M.F.
100K-OHM .25W 1% MF.
100K-OHM .25W 1% M.F.
100K-OHM .25W 1% M.F.
100K-OHM.25W,1%M.F. .
100K-OHM.25W,1%M.F.
6.81K-OHM .25W 1% MF.
10.0K-OHM .25W 1% M.F.
6.81K-OHM 25W 1% M.F.
10.0K-OHM .25W 1% M.F.
470-OHM .50W 2% METAL GLAZE
10.0K-OHM .25W 1% M.F.
470-OHM .50W 2% METAL GLAZE
6.81K-OHM 25W 1% MF.
470-OHM .50W 2% METAL GLAZE
30.1K-OHM .25W 1% M.F.
30.1K-OHM 25W 1% M F.
15.0K-OHM .25W 1% M.F.
100K-OHM 25W 1% M.F.
49.9KOHM .25W 1% M.F.
100K-OHM .25W 1% M.F.
133K-OHM .25W 1% M.F.
51.1K-OHM .25W 1% MF.
10.0K-OHM .25W 1% M.F.

15K 2% 1/2W METAL GLAZE
75.0K-OHM 25W 1% M.F.
200K-OHM .25W 1% M.F. ,
1.00 OHM 1W 5% WIREWOQOUND
1.00 OHM 1W 5% WIREWOUND
70 OHM 5% 25W

3.01K-OHM 25W 1% M'F.
100HM 5% .5W CARBON
301K-OHM .25W 1% MF.
200K-OHM .25W 1% M.F.
200K-OHM .25W 1% M.F.
178K-OHM .25W 1% M.F.
1.OK-OHM .25W,1% M.F.

BLACK PC MOUNT
BLUE

RED

WHITE

YELLOW

TEST POINT
TEST POINT
TEST POINT
TEST POINT
TEST POINT
TEST POINT
TEST POINT
TEST POINT
TEST POINT

GO1
G01
GO01
G01

. Go1

G01
Go1
Go1
Go1
Go01
GO1

Go1

Go1
Go1
GOo1
GO1
GO1
GOt
GO1

- GO1

GO01
G01
GoO1
GO01
GO01
GO01
G01
G01
G0l
GO01
Go1
Go1
Go01
GO1
GO1
GO01
GO1
GO1

GO01
GO1
Go1
GO1
GO01

GO01
G01
GOt
GO1
GO01
GO01
GO1
GO1
G01
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TP10 849A242H01
TP11 849A242H01
TP12 849A242H01
TP13 849A242H01
TP14 849A242H01
TP15 849A242H01
RELAY
Ko1 3534A32H02
K02 3534A32H02
K03 3534A32H02
K04 3534A32H02
ICSOCKET
IC1 3534A76HO3
j (07 3534A76H03
1C3 3534A76HO01
1C4 3534A76H03
ICS 3534A76H03
1C6 3534A76H03
I1C7 9647A07HO1
I1C8 3534A76H03
SWITCH
S1 9645A94H01
PAD
Q1 187A850H04
Q2 187A850H04
Q3 187A850H04
Q4 187A850H04
Q5 187A850H04
Q6 187A850H04
LOPC 3532A49H03
DTTC 3532A49H01
LOCC 3532A49H01
REMRST 3532A49H06
MODEM 1606C18
COMP STYLE
PCBOARD
1495B4THO1
CAPACITOR
C1 3532A29H13
c2 880A363H01
c3 3532A29H13
C4 880A363H01
C5 3532A29H13
Cé6 880A363H01
Ci 3532A29H13
C8 880A363H01
C9 3532A29H13

TEST POINT
TEST POINT
TEST POINT
TEST POINT
TEST POINT
TEST POINT

DS2E-SDC12V AROMAT
DS2E-SDC12V AROMAT
DS2E-SDC12V AROMAT
DS2E-SDC12V AROMAT

14 PIN

14 PIN

6 PIN IC SOCKET

14 PIN

14 PIN

14 PIN

APEX HS01 HEAT SINK
14 PIN

PC MOUNT SPDT PUSHBUTTON

MOUNTING TO-18 PKG 3 PIN
MOUNTING TO-18 PKG 3 PIN
MOUNTING TO-18 PKG 3 PIN
MOUNTING TO-18 PKG 3 PIN
MOUNTING TO-18 PKG 3 PIN
MOUNTING TO-18 PKG 3 PIN

2 POSITION (4PIN) CONNECTOR

3 POSITION DOUBLE ROW CONNECTOR
3 POSITION DOUBLE ROW CONNECTOR
4 POSITION DOUBLE ROW CONNECTOR

DESCRIPTION

0.1UF, 50V, 20% MONO CER X7R
100MFD, 35V, +-20% TANTALUM
0.1UF, 50V, 20% MONO CER X7R
100MFD, 35V, +-20% TANTALUM
0.1UF, 50V, 20% MONO CER X7R
100MFD, 35V, +-20% TANTALUM
0.1UF, 50V, 20% MONO CER X7R
100MFD, 35V, +-20% TANTALUM
0.1UF, 50V, 20% MONO CER X7R

GO1
GO1
GO01
GO01
GO0l
G0

GO1
G0O1
Go01
G01

GO01
GO01
Go1
GO1
G01
GO01
GO1
GO01

GO1

GO01
Go1
GO1
GO01
GO1
GO1

GO1
GO1
GO1
GO1

GO1
Go1
GO1
GO1
GO1
GO1
GO1
GO1
GO1



LL. 40-976

C10
Cii
Ci2
C13
Ci4
C15
C16
C17
C18
C19

R10
R11
R12
R13
R14
R15
R16
R17
R18
R19
R20
R21
R22
R23
R24
R25
R26
R27
R28
R29
R30
R31
R32
R33

R35

3532A29H13
3532A29H13
3532A29H13
T62A75TH26
3532A29H13
3532A31H48

- 3532A29H13

3532A29H13
762A680H04
3532A29H13
T62AT57THOL
187A584H15
3532A29H13
3532A29H13
187AS84HO1
3532A29H13
T62A75TH26
849A437THO8
3532A29H13
3532A29H13

RESISTOR

187A290H31
187A290H31
187A290H31
187A200H31
3535A37H68
3532A38H29
3535A37H65
3535A37H94
3532A38H01
3532A38H01
3535A37TH69
629A531H36
3535A38H79
3535A38H30
3535A38H68
3535A30H01
3535A37HOL
3535A37H30
3535A38H81
3532A38H30
3535A37H30
3535A38H01
3535A38H01
3532A38H30
3535A39H01
3535A38H68
3535A37TH18
3535A37H44
3532A38H05
3535A39H69
3532A38H18
3535A37H01
3535A37H69
3532A38H01
3535A37H34
3535A37HO1

0.1UF, 50V, 20% MONO CER X7R
0.1UF, 50V, 20% MONO CER X7R
0.1UF, 50V, 20% MONO CER X7R
500PF 500V +-2% DUR-MICA
0.1UF, 50V, 20% MONO CER X7R
1200PF 500V, 2% DIPPED MICA

0.1UF, 50V, 20% MONO CER X7R .

0.1UF, 50V, 20% MONO CER X7R
ATUF 50V 20%

0.1UF, 50V, 20% MONO CER X7R
100PF 500V 2% DUR-MICA
1300PF 500V 2% DIPPED MICA
0.1UF, 50V, 20% MONO CER X7R
0.1UF, 50V, 20% MONO CER X7R
2000PF 500V 2% DUR-MICA
0.1UF, 50V, 20% MONO CER X7R
S00PF 500V +- 2% DUR-MICA
1UF 50V +-10% MYLAR
0.1UF, 50V, 20% MONO CER X7R
0.1UF, 50V, 20% MONO CER X7R

2.7 OHM 1/2W 5% CARBON
2.7 OHM 1/2W 5% CARBON
2.7 OHM 1/2W 5% CARBON
2.7 OHM 1/2W 5% CARBON
499K OHM 25W 1% MF.
196K-OHM 25W 1% MF.
46.4K-OHM 25W 1% M.F.
93.1K-OHM .25W 1% M.F.
100K-OHM 25W 1% M.F.
100K-OHM 25W 1% M.F.
51.1K-OHM.25W 1% MF.
1.5K 2% 1/2W MF.
6.49K-OHM 25W 1% M.F.
2.00K-OHM 25W 1% MF.
499K-OHM 25W 1% M.F.
100-OHM 25W, 1% M.F.
10.0K-OHM 25W 1% M.F.
20.0K-OHM 1% 25W M.F.
6.81K-OHM 25W 1% M.F.
200K-OHM 25W 1% M.F.
20.0K-OHM 1% 25W M.F.
1.0K-OHM 25W 1% M.F.
1.0K-OHM 25W 1% MF.
200K-OHM .25W1% M.F.
100-OHM 25W 1% M.F.
499K-OHM 25W 1% MF.
15.0K-OHM 25W 1% M.F.
280K 25W 19% M.F
110K-OHM, 25W 1% M.F.
511-OHM 25W 1% M.F.
150K-OHM 25W 1% M.F.
10.0K-OHM 25W 1% M.F.
51.1K-OHM 25W 1% MF.
100K-OHM 25W 1% M.F.
22.1K-OHM 25W 1% MF.
10.0K-OHM 25W 1% M.F.

GO1
GO1
GO01
GO1

- GO1

GO01
GO01
GO1
GoO1
GO1
GO01
GO1
GO1
GO1
GO1
GO1
G01
GO1
GO01
G01

GO01
GO1
GO1
GO1
GO1
GO1
GO1
G01
GO1
GO1
Go1
GO1
GO1
GO1
GO1
GO01
GO1
GO1
GO01
G01
GO1
G01
GO1
GO1
GO01
Go01
GO01
G01
GO1
GO01
GO1
GO01
G01
GO01
GO1
G01
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LL. 40976

R37

R39
R40
R41
R42
R43
R4
R45
R46
R47
R48
R49
R50
R51
R52
R53

D1
D2
D3
D4
D5
D6

IC1
IC2
1C3
IC4
ICs
IC6
IC7
IC8

TP1
TP2
TP3
TP4
TP5
TP6
TP7
TP8
TP9
TP10
TP11

18

3532A38H21
3532A38H30
3535A37H01
3535A38H56
3535A37HO1
3535A37H01
3535A37H30
3535A38H49
3535A37HI8
3535A37H30
3532A38H12
3535A39H69
3535A39H01
187A640H24
3535A38H81
3532A38H54
3535A37H39
3535A38H01

DIODE

836A928H06
837A692H03
837A692H03
837A692H03
836A928H06
836A928H06

INT CKT

3527A09H02
3527A09H06
3528A90H01
3527A09H09
3527A09H02
3527A09H01
3528A90H01
3527A09H06

POTENTIOM

3527A30H04
3527A30H04

TEST POINT
849A242H01
849A242H01
849A242H01
849A242H01
849A242H01
849A242H01
849A242H01
849A242H01
849A242H01
849A242H01
849A242H01

162K-OHM .25W 1% M.F.
200K-OHM .25W 1% M.F.
10.0K-OHM 25W 1% M.F.
3.74K-OHM 25W 1% M.F.
10.0K-OHM 25W 1% M.F.
10.0K-OHM 25W 1% M.F.
20.0K-OHM .25W 1% M.F.
3.16K 25W 1% M.F.
15.0K-OHM 25W 1% M.F.
20.0K-OHM25W 1% MF.
130K-OHM 25W 1% M.F.
511-OHM 25W 1% M.F.
100-OHM .25W 1% M.F.
51M 10% CARB 1/2W
6.81K-OHM 25W 1% M.F.
357K-OHM 25W 1% M.F.
249K-OHM 25W 1% M.F.
1.0K-OHM .25W 1% MF.

1N4148 75V 10MA
ING645A 225V 2AMP
IN645A 225V 2AMP
ING45A 225V 2AMP
IN4148 75V 10MA
1N4148 75V 10MA

MC14011B QUAD2-INPUT NAND

MC14066B QUAD BILATERAL SWITCH

TL0741) QUAD OP AMP

MC14020B 14-BIT BINARY COUNTER

MC14011B QUAD 2-INPUT NAND

MC14538B DUAL PREC MONOSTABLE MULTIV
TL0741) QUAD OP AMP

MC14066B QUAD BILATERAL SWITCH

20K 3/4W, +-10% TRIMPOT
20K 3/4W, +-10% TRIMPOT

TEST POINT
TEST POINT
TEST POINT
TEST POINT
TEST POINT
TEST POINT
TEST POINT
TEST POINT
TEST POINT
TEST POINT
TEST POINT

GO1
G01
GO1
Go1
G01
GOo1
GO1
Go1
GO1
G01
GO01
GO1
Go1
GO01
GO1
GO1
GO01
Go01

Go1
Go1
GO01
GO1
GO1
G01

GO01
GO1
GO1
GO1
Go1
GO1
GO01
GO01

GO1
GO1

‘GO01

GO1
GO1
GO1
G01
GO1
GO01
GO1
GO01
G01
G01



LL. 40-976

TP12 849A242H01
TIP JACK
COMMON 3532A53H03
RFO 3532A53HO05
SET UP 3532A53H12
VR 3532A53H09
IC SOCKET
I1C1 3534A776H03
IC2 3534A76H03
IC3 3534A76H03
IC4 3534A76H04
1Cs 3534A76HO03
IC6 3534A76H04
1c7 3534A76H03
1C8 3534A76H03
TRANSISTOR
Q1 3509A35H05
Q2 3527A33H01
Q3 T62A672H15
Q4 3527A33H01
PAD
Q2 187A850H04
Q3 187A850H04
Q4 187A850H04
INSULATION
Q11 83A063H17
DTT MODULE 1606C22
COMP STYLE
PC BOARD
1495B52H01
CAPACITOR
C1 880A363HO1
c2 830A363H01
C3 3532A20H13
C4 3532A29H13
Cs 3532A20H13
Cé6 880A363H01
C7 3534A68H07
C8 3533A53H01
c9 3532A29H13
C10 3532A20H13
C11 T62A7T5THO2
C12 T62A75THO2
c13 T62AT75THO2
Ci4 187A584H01
C15 3532A20H13
C16 187A584H01
C17 187AS584H01

TEST POINT

BLACK PC MOUNT
RED PC MOUNT
WHITE PC MOUNT
BLUE PC MOUNT

14 PIN
14 PIN
14 PIN
16 PIN
14 PIN
16 PIN
14 PIN
14 PIN

2N3904 NPN 40V

2N3799 PNP

2N2222A NPN 40V 8A 4W
2N3799 PNP

MOUNTING TO-18 PKG 3 PIN
MOUNTING TO-18 PKG 3 PIN
MOUNTING TO-18 PKG 3 PIN

INSULATION

DESCRIPTION

100MFD, 35V, +-20% TANTALUM
100MFD, 35V, +-20% TANTALUM
0.1UF, 50V, 20% MONO CER X7R
0.1UF, 50V, 20% MONO CER X7R
0.1UF, 50V, 20% MONO CER X7R
100MFD, 35V, +-20% TANTALUM
047MFD 100V +-5% MET-POLYCARB
022MFD 100V +-2% MET-POLYCAR
0.1UF, 50V, 20% MONO CER X7R
0.1UF, 50V, 20% MONO CER X7R
1000PF 500V 2% DUR-MICA

1000PF 500V 2% DUR-MICA

1000PF 500V 2% DUR-MICA

2000PF 500V 2% DUR-MICA

0.1UF, 50V, 20% MONO CER X7R
2000PF 500V 2% DUR-MICA

2000PF 500V 2% DUR-MICA

GO1

G01

- GOl

GO1
G01

Go1
GO1
GO1
GO01
G01
GO01
Go01
G01

G01
Go1
GO1
GOo1

GO1
G01
GO1

Go1

GROUPS

GO01
GO01
GO01
GO1
GO01
G01
GO1
Go1
GO1
GO01
Go1
GO1
Go1
Go1
GO1
GO01
GO1
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C18
C19

C21

C24

D1
D2
D3
D4
D5
D6
D7
D8
DTT-KEY
DTT-TRIP

721
z2

1C1
IC2
1C3
1C4
ICS
IC6
IC7
IC8

Q1
Q2

R1
R2

R4

R6
R7
R8
R9
R10
R11
R12
R13
R14
R15
R16
R17

20

3532A29H13
3526A65H10
3532A31H67
3532A29H13
3532A29H13
3532A29H13
3532A29H13

DIODE

837A692H03
837A692H03
837A692H03
837A692H03
836A928H06
837A692H03
837A692H03
837A692H03
3508A22H01
3508A22H01

ZENER
849A487HO1
186A797H12

INT CKT

774B936H01
3527A26H01
3533A17HO1
3528AS0HO1
3527A09HO01
3537A15H0S
3527A09H01
3527A09HO0S

TRANSISTOR

T62A672H1S
762A672H15

RESISTOR

185A207H58
185A207HS8
185A207H47
629A531H23
629A531H23
629A531H54
3535A41H49
3535A37H18
3535A37H69
3535A37HO1
3532A38H30
3535A38H43
3532A38H39
3535A38HS88
3532A38H68
3535A37H13
3535A37H30

0.1UF, 50V, 20% MONO CER X7R
.JUF 100V 1% MET MYLAR
.0015UF 500V, 2% DIPPED MICA
0.1UF, 50V, 20% MONO CER X7R
0.1UF, 50V, 209% MONO CER X7R
0.1UF, 50V, 20% MONO CER X7R
0.1UF, 50V, 20% MONO CER X7R

1N645A 225V 2AMP
IN645A 225V 2AMP
IN645A 225V 2AMP
IN645A 225V 2AMP

1N4148 75V 10MA

IN645A 225V 2AMP
1N645A 225V 2AMP
1N645A 225V 2AMP

RED LED (EDGE MOUNT)
RED LED (EDGE MOUNT)

1N4747A 20V 5% 1W
1N752A5 6V 5% 400MW

4N35 OPTO-ISOLATOR

MC14070BAL QUAD EXCLUSIVE OR
MC14001BAL QUAD2-INPUT NOR
TL0741) QUAD OP AMP

MC14538B DUAL PREC. M.S. MULTIVIB
MC14081B QUAD2-INPUT AND

_ MC14538B DUAL PREC. M.S. MULTIVIB

CD4060BF 14 BIT BIN. CTR/DIV/OS

2N2222A, NPN 40V 8A 4W
2N2222A, NPN 40V 8A 4W

20K, 2W, +-5% CARBON

20K, 2W, +-5% CARBON

6.8K, 2W, +-5% CARBON

4300HM, 1/2W, +-2% METAL GLAZE
4300HM, 1/2W, +-2% METAL GLAZE
8.2K 2%.5W METAL GLAZE

1M-OHM .25W, 5% C.F.

15.0K-OHM .25W, 1% MF.

51.1K-OHM 25W, 1% M.F.

10.0K-OHM .25W 1% M.F.

200K-OHM 25W, 1% M.F.
2.74K-OHM.25W, 1% M.F.

249K-OHM .25W, 1% M.F.

8.06K-OHM .25W, 1% M.F.

499K .25W, 1% MLF.

13.3K-OHM .25W, 1% MF.

20.0K-OHM .25W 1% M.F.

GO01
GO1
G01
G01
G01
GO01
GO01

Go1
G01
G01
GO01
G01
G01
Go1
GO01
GO1
GO01

GO01
GO1

GO1
GO01
GO1
G01
Go01
GO1
G01
G01

GO01
GO01

GO1
G01
GO01
GO1
GO01
GO1
GO1
GO01
GO01
GO01
Go1
GO01
G01
Go01
GO1
G01
Go1
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R18

R41
R42
R43

TP1

TP4
TPS
TP6

TP8

TP10
TP11
TP12

DTI
DTT TRIP
COMMON

Ici
IC2
1C3
1C4
IC5
IC6
(o)
1C8

3535A38H47
3535A37H30
3535A37H30
3535A37H21
3535A37H01
3532A38H01
3535A37H01
3535A37H72
3532A38H05
3532A38H68
3535A38H30
3532A38H01
3532A38H01
3535A37H01
3535A37HO1
3535A38H47
3532A38H01
3535A37H01
3532A38H30
3535A38H47
3532A38H62
3535A37H62
3535A38H30
3535A39H30
3535A38H30
3532A38H30

TERMINAL
849A242H01
849A242H01
849A242H01
849A242H01
849A242H01
849A242H01
849A242H01
849A242H01
849A242H01
849A242H01
849A242H01
849A242H01

TIP JACK

3532A53H05
3532A53H09
3532A53HO03

IC SOCKET
3534A76HO1
3534A76H03
3534A76HO3
3534A76HO03
3534A76H04
3534A76H03
3534A76H04
3534A76H04

3.01K-OHM .25W,1%M.F.
20.0K-OHM .25W 1% M.F.
20.0K-OHM .25W 1% M.F.
16.2K-OHM .25W 1% M.F.
10.0K-OHM .25W 1% M.F.
100K-OHM .25W 1% M.F.
10.0K-OHM .25W 1% M.F.
549K 25W 1% M.F.

110K-OHM .25W 1% M.F.
499K 25W 1% M.F.

2.00K-OHM 25W 1% M.F.
100K-OHM .25W 1% M.F.
100K-OHM .25W 1% M.F.
10.0K-OHM 25W 1% M.F.
10.0K-OHM .25W 1% M.F.
3.01K-OHM .25W 1% M.F.
100K-OHM .25W 1% M.F.
10.0K-OHM .25W 1% M.F.
200K-OHM .25W 1% M.F.
3.01K-OHM .25W 1% M.F.

432K-OHM .25W 1% METAL FILM

432K-OHM .25W 1% M.F.
2.00K-OHM 25W 1% M.F.
200-OHM .25W 1% MF,

2.00K-OHM 25W 1% M.F.
200K-OHM 25W 1% M.F.

TEST POINT
TEST POINT
TEST POINT
TEST POINT
TEST POINT
TEST POINT
TEST POINT
TEST POINT
TEST POINT
TEST POINT
TEST POINT
TEST POINT

RED
BLUE
BLACK

6 PIN

14 PIN
14 PIN
14 PIN
16 PIN
14 PIN
16 PIN
16 PIN

Go1
GO01
GO1
Go1

" Go1

GO1
GO1
GO01
GO1
Go01
GO01
GO1
GO1
G01
G01
GO1
GO1
GO1
GO01
GO1
GO01
GO01
GO1
GO1
GO01
G01

GO01
GO01
G01
GO01
G01
GO1
GO1
GOo1
GO1
GO01
GO01
GO01

GO1
GO1
GO1

GO1
GO1
GO1
GO1
GO1
GO1
GOo1
GO1
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22

RELAY
X1 9645A10HO03
PAD
Q1 187A850H04
Q2 187A850H04
IFO MODULE 1606C23
COMP STYLE
PCBOARD
1495B50H01
CAPACITOR
Co1 3532A29H13
co2 3533A75H03
Co3 3533A75H03
C04 3532A29H13
Cos 3533A75H03
Co6 3532A29H13
Co7 3533A75H03
Co8 3532A29H13
Co9 3532A29H13
C10 3512A08H01
C11 T62AT5TH22
c12 T62AT5TH22
C13 T62AT5TH22
C14 T62AT5TH22
C15 T62AT5TH22
Ci6 T62A75THO3
C17 762A75THO8
C18 187A584H11
C19 762AT5TH22
C20 762A757TH11
ca 3532A34H02
c2 3532A34H02
C23 3533A53H01
C24 3532A20H13
C25 3532A29H13
C26 3512A08HO01
c27 3532A29H13
C28 3532A20H13
C29 880A397HO8
C30 3502A85H13
C31 3532A20H13
C32 3532A29H13
C33 3534A68HO7
C34 3532A29H13
C35 3534A68H11
C36 3532A20H13
C37 3532A29H13

FBR611D012 12V 285 OHM 10A 1C

MOUNTING TO-18 PKG 3 PIN
MOUNTING TO-18 PKG 3 PIN

DESCRIPTION

0.1UF, 50, 20% MONO CER X7R
10UF 25V 20% DIP TANT

10UF 25V 20% DIP TANT
0.1UF, 50, 20% MONO CER X7R
10UF 25V 20% DIP TANT
0.1UF, 50, 20% MONO CER X7R
10UF 25V 20% DIP TANT
0.1UF, 50, 20% MONO CER X7R
0.1UF, 50, 20% MONO CER X7R
1.00UF 5V +-20% CERAMIC
820PF 50V +-2% DUR-MICA
820PF 50V +-2% DUR-MICA
820PF 50V +-2% DUR-MICA
820PF 50V +-2% DUR-MICA
820PF 50V +-2% DUR-MICA
1500PF 50V 2% DUR-MICA
140PF 50V +-2% DUR-MICA
620PF 50V +-2% DUR-MICA
820PF 50V +-2% DUR-MICA
200PF 50V +-2% DUR-MICA
.039UF 20V 5% MET POLYEST
039UF 20V 5% MET POLYEST

022MFD 100V +-2% MET-POLYCARB

0.1UF, 50, 20% MONO CER X7R
0.1UF, 50, 20% MONO CER X7R
1.00UF 5V +-20% CERAMIC
0.1UF, 50, 20% MONO CER X7R
0.1UF, 50, 20% MONO CER X7R
1200PF 20V +-2% CER COG
O1UF 20V 5% POLYESTER
0.1UF, 50, 20% MONO CER X7R
0.1UF, 50, 20% MONO CER X7R

.047MFD 100V, +-5% MET-POLYCARB

0.1UF, 50, 20% MONO CER X7R

1.0MFD 50V, +-5% MET-POLYCARB

0.1UF, 50, 20% MONO CER X7R
0.1UF, 50, 20% MONO CER X7R

GO1
GO1
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C39
C40
C41
Cc42
C43
c44
C45
C46
C47
C48
C49

D01
D02
D03
D04
D05
D06
D07
D08
D09
D10
b1l
D12
D13
LED-1
OR-1
OT-1
OoT-1
OR-1
OT-1
OR-1

Q01
Q02

11
IC2
1C3
IC4
1G5
ICo
1C7
IC8
ICo

IC1
1C2
1C3

3532A29H13
880A363HO1
880A363H01
3532A29H13
763A209H17
763A209HO7
879A989H01
3532A29H13
3532A29H13
3532A29H13
3532A29H13
3532A29H13

DIODE

836A928HO06
836A928H06
182A881H06
837A692H03
837A692H03
837A692H03
837A692H03
837A692H03
837A692H03
837A692H03
837A692H03
837A692H03
837A692H03
3508A22H01
9644A71H04
9644A71HO03
9644A71HO1
9644A71H02
9647A37G01
9647A37G02

TRANSISTOR

T62A672H15
T62A672H15

INT CKT

3533A97HO1
3533A97HO1
3528A90H01
3533A21H01
3528A90H02
3524A65H01
3528A90H01
3533A17HO1
3528A90H02

IC SOCKET
3534A76H02

3534A76H02°

3534A76H03

0.1UF, 50, 20% MONO CER X7R
100MFD, 35V, +-20% TANTALUM
100MFD, 35V, +-20% TANTALUM
0.1UF, 50, 20% MONO CER X7R
47PF 500V, +-29% MICA

20PF, 500V +-2.5% MICA

10PF 200 +-.5% CER COG

0.1UF, 50, 20% MONO CER X7R
0.1UF, 50, 20% MONO CER X7R
0.1UF, 50, 209% MONO CER X7R
0.1UF, 50, 20% MONO CER X7R
0.1UF, 50, 20% MONO CER X7R

1N4148 75V 10MA

1N4148 75V 10MA

IN294A

1NG645A 225V 2AMP

1IN645A 225V 2AMP

IN645A 225V 2AMP

1N645A 225V 2AMP

IN645A 225V 2AMP

1IN645A 225V 2AMP

1N645A 225V 2AMP

1N645A 225V 2AMP

IN645A 225V 2AMP

1IN645A 225V 2AMP

RED LED (EDGE MOUNT) 550-0406
SPX3194-002 PCMT. HONEYW. DET
HFE4815-013PC.MT.HONEYWEM.
HFE4807-013 HONEYWELL EMITTER

HFD3804-002 HONEYWELL DETECTOR

FUJITSU FED130K2WD EMITTER SMA
FUIJITSU FID 13S32WT DETECT SMA

© 2N2222A, NPN 40V 8A 4W

2N2222A, NPN 40V 8A 4W

ULTRA LOW NOISE OP-AMPOP-27GZ
ULTRA LOW NOISE OP-AMPOP-27GZ
TL074 I QUAD OP AMP

CA3080AS OP TRANS COND AMP
TLO721 DUAL J-FE INPUT OP-AMP
LM239AF QUAD COMP.

TLO74 IJ QUAD OP AMP

MC14001B QUAD2-INPUT NOR
TLO721) DUAL J-FE INPUT OP-AMP

8 PIN
8 PIN
14 PIN

EEEEEEEREEEREE EEEEEEEEEEEE

GO01.
Go1
G02
G02
G03
GO03
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jgk 8

K4
ICS
IC6
IC7
I1C8
IC9

Z1
Z2
Z3

K1

ROl
RO2
RO3
R04
ROS5
RO6
RO7
RO8
RO9
R10
R11
R12
R13
R14
R15
R16
R17
R18
R19
R20
R21
R22
R23
R24
R235
R26
R27
R28
R29
R30
R31
R32
R33
R34
R35
R36
R37
R38
R39
R40

24

AN AN TEXIND

Kl yols s -l $d
3534A76H02
3534A76H03
3534A76H03
3534A76H03
3534A76H02

ZENER

186A797H13
186A797H13
186A797HO7

RELAY
1484B33HO01

RESISTOR

187A290H31
187A290H31
187A290H01
187A290HO01
3532A38H47
3532A38H68
3535A39H68
3532A38H01
3535A38H49
3535A37HS5!
3535A38H85
3535A38H74
3535A37H38

" 3535A37HO1

3535A37HO1
3535A37HO1
3535A37HO0I
3535A37HO!
3535A37H73
3535A37H69
3535A37HO01
3532A38H54
3532A38H30
3532A38H58
3535A38H38I
3532A38H69
3535A37H30
3535A37H30
3535A38H01
3535A37H34
3535A37H34
187A290H40
3535A38H68
3535A38H68
3535A37HO01
3535A37HO05
3535A41H56
3535A37HO01
3535A37H68
3535A38HO01

o MTINT

G TaIN
8 PIN
14 PIN
14 PIN
14 PIN
8 PIN

IN748A 3.9V 400MW
IN748A 3.9V 400MW
IN961B 10V 5% 400MW

AROMAT TYPE STIE-DC 12V

2.7 OHM 1/2W 5% CARBON

2.7 OHM 1/2W 5% CARBON

10 OHM 5%. SW CARBON

10 OHM 5% .5W CARBON
301K-OHM .25W 1% METAL FILM
499K .25W, 1% M.F.

499 OHM .25W 1% MF.
100K-OHM .25W, 1% MF.

3.16K .25 1% M.F.

33.2K-OHM .25W, 1% M.F
7.50K-OHM .25W, 1% M.F.
5.76K-OHM .25W 1% MF.

24.3K .25W, 1% M.F

10.0K-OHM .25W 1% MF.
10.0K-OHM .25W 1% MF.
10.0K-OHM .25W 1% M.F.
10.0K-OHM .25W 1% MF.
10.0K-OHM .25W 1% MF.

56.2K .25W, 1% M.F.

51.1K-OHM .25W, 1% M.F.
10.0K-OHM. 25W 1% MF.
357K-OHM .25W 1% METAL FILM
200K-OHM .25W, 1% M.F.
392K-OHM .25W 1% METAL FILM
6.81K-OHM .25W 1% M.F.
511K-OHM .25W 1% METAL FILM
20.0K-OHM .25W 1% MF.
20.0K-OHM .25W 1% MF.
1.0K-OHM .25W, 1% MF.
22.1K-OHM .25W, 1% MF.
22.1K-OHM .25W, 1% MF.

15M 1/2W 5% CARBON
4.99K-OHM .25W 1% M.F.
4.99K-OHM .25W 1% MF.
10.0K-OHM .25W 1% MF.
11.0K-OHM .25W 1% MF.

2M 25W, 5% CF.

10.0K-OHM .25W 1% MF.
49.9KOHM .25W 1% M.F.
1.0K-OHM .25V, 1% MF.

ATT

Az
ALL
ALL
ALL
ALL
ALL

ALL
ALL
ALL

ALL

ALL
ALL
ALL
ALL
ALL
ALL
ALL
ALL
ALL
ALL
ALL
ALL
ALL
ALL
ALL
ALL
ALL
ALL
ALL
ALL
ALL
ALL
ALL
ALL
ALL
ALL
ALL
ALL
ALL
ALL
ALL
ALL
ALL
ALL
ALL
ALL
ALL
ALL
ALL
ALL
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R41
R42
R43
R44
R45
R46
R47
RA48
R49
R50
R351
R52
R53
R54
R55
R56
R57
R58
R59
R60
R61
R62
R63
R63
R64

COMMON
AGC
RFI

TP1
TP2
TP3
TP4
TPS
TP6
TP7
TP8
TP9
TP10

Li1-ICA

Q1
Q2

3535A37HO01
3535A37H68
3535A37HO!
3532A38HO01
3535A39H47
3535A38H30
3535A41H353
3532A38HO01
3535A37HS51
3535A41H56
3535A37HO01
3535A38HO01
3535A38HO0!
3535A37HO01
629A531H23
3535A37HO1
3535A39H47

- 3535A37HO1

187A683H18
187A683H18
187A683H18
187A290H08
862A478HO1
3535A37HO1
3535A38H69

TEST JACK
3532A53HO03
3532A53H09
3532A53HO05

TERMINAL
849A242HO01
849A242H01
849A242H01
849A242H01
849A242H01
849A242H01
849A242H01
849A242HO01
849A242HO01
849A242H01

CONNECTOR

3532A49H03

PAD
187A850H04
187A850H04

10.0K-OHM .25W 1% M.F.
49.9KOHM .25W 1% MF.
10.0K-OHM .25W 1% M.F.
100K-OHM .25W 1% M.F.
3010HM .25W 1% M.F.
2.00K-OHM .25W 1% M.F.
1.5M-OHM .25W 5% C.F.
100K-OHM .25W 1% M.F.
33.2K-OHM .25W 1% M.F
2M 25W 5% C.F.
10.0K-OHM .25W 1% M.F.
1.0K-OHM .25W, 1% M.F.
1.0K-OHM .25V, 1% M.F.
10.0K-OHM .25W 1% M.F.
430 OHM, 1/2W, +-2% METAL GLAZE
10.0K-OHM .25W 1% M.F.
301 OHM .25W, 1% MF.
10.0K-OHM .25W 1% MF.
51-OHM 5% 2W C.C.
51-OHM 5% 2W C.C.
51-OHM 5% 2w C.C.

20 OHM 1/2W 5% CARBON
ZERO OHM RESISTOR
10.0K-OHM .25W 1% M.F.
5.11K-OHM .25W 1% M.F.

BLACK PC MOUNT
BLUE
RED

TEST POINT
TEST POINT
TEST POINT
TEST POINT
TEST POINT
TEST POINT
TEST POINT
TEST POINT
TEST POINT
TEST POINT

2 POSITION CONN (4 PIN)

MOUNTING TO-18 PKG 3 PIN
MOUNTING TO-18 PKG 3 PIN

ALL
ALL
ALL
ALL

" ALL

ALL
ALL
ALL
ALL
ALL
ALL
ALL
ALL
ALL
ALL
ALL
ALL
ALL
ALL
ALL
ALL
ALL
G01,G02
GO03
GO03

ALL
ALL
ALL

ALL
ALL
ALL
ALL
ALL
ALL
ALL
ALL
ALL
ALL

ALL

ALL
ALL

25
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ABB Power T&D Company Inc. ADDENDUM TO

Relay Divisions
Coral Springs, FL 33065 LL. 40-976

A DD
MmMpD

Module Instructions
For Type FCB Fiber
s Anonciom Superssdes Optic Interface

All Previous Addenda

A - Add New information * C - Change Existing Information ¢ D - Delete Information

A Page 7
Add the following paragraphs to the end of text IFO—OPTICAL INTERFACE MODULE:
Refer to Figures 11 and 12 for module schematics and to Figures 13 and 14 for component locations.
The IFO High Power Module consists of the main module (Assy 161 0C94 and Schematic 1356D22)
containing fiber optic receiver and FCB interface circuits and the auxiliary module (Assy 1611C09 and
Schematic 1502B08) containing fiber optic transmitter.
Both transmitter and the receiver are designed for 1300 nm wavelength; and use ST fiber optic cable
connection.
Transmitter (refer to Figure 12).
The transmitter contains edge emitting LED OT-1 whose light output is control'led by the modulator
output signal RFO. The modulated light output is applied to the fiber optic cabie for transmission to
the remote unit.
Low transition of RFO signal (J1-9 and 10 turns Q1 off and forces current flow (from +20 V) through
light emitting diode OT-1. When RFO signal is high Q1 conducts, shunting OT-1 and turning the light
off. Resistors R3, R4, R5 and R6 limit the current to approximately 150 mA.
Receiver (refer to Figure 11).
Refer to the description on page 7 starting: “The optical receiver....." and ending “......... until circuits
have stabilized".
A Page 8

Add under MODULE REFERENCE INFORMATION:

IFO Module, High Power - Style 1610C94G01

Main Module Internal Schematic: 1356D22

Component Location: 1610CS4 sheet 3

All possible contingencies which may arise during instaliation, 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 inUS.A.




Addendum to L.L. 40-976

Transmitter Module:
internal Schematic: 1502B08
Component Location: 1611C09

A Page 8
Add under LIST OF FIGURES:
A. Internal Schematics
Figure Module Drawing
11 IFO High Power (main) 1356D22
12 - IFO High Power (xmitr) 1502808
B. Component Location
Figure Module Drawing
13 IFO High Power (main) 1610C94 Sheet 3
14 IFO High Power (xmtr) 1611C08
A Page 25
Add at the bottom of the page:

IFO High Power Module 1610C34 Parts List per 1610C94 Sheet 1
Add the following Figures:

11 IFO High Power Module Schematic 1356D22
12 IFO High Power Module Transmitter 1502808
13 IFO High Power Module Assembly 1610C94 Sheet 1 & 3
14 IFO High Power Module Transmitter Assembly 1611C09




? . B . | : V4. . 3 2 2 ' l
[ #6)0/9/ . . N 051 BuS RESISTOR 3532A3538n58 392K~O0HM .25W 12 METAL FILM 1
B -, . - . . ) JS2 89S RESISTOR 3535837h30 20.0K-0KM 1X .254 M.F. .2
)53 B80S RSSISTOR  3535A38n01 1.0K-OHK .25W,1% A.F. 4 N
. - - 331 BUS CAPACITOR 3532429113 0.1UF,50v,20X MOND CER X7R 20 _ 054 805 RESISTOR 3535437h34 22.1K-O0hM L25%,1% R.F. 2 '
. 3J)2 B80S CAPACL{TOR 330a363001 100 MFD, 35v, +=-20% TANTALUN 1 055 80S RESISTOR 1874290540 1SM SX CARB 1/2W 1 B
303 2us CAPACITOR  3533A75n03  1DUF 25V,23% DIP TANT 4 056 £OS RESISTOR  3532A38n69 ST1K~OHA .254 1X METAL FILA 1 C
J04 B80S CAPACITOR 3512508401 1.00UF S50v +/-2CX CERAMIC P4 -~ .. 357 BOS RESISTIR 3535A41K586 2ZM .25w,5% C.F. 2 :
335 o0S CAPACITOR  762A757h22 820PF SO0V +/-2X DUR-MICA 6 ) i posrestytex D S . :
.. 306 30S CAPACITOR  762A757u03 1500PF S0V 2X DUR-MICA 1 5 . 059 805 RESISTOR  3535337h0d 49.9€ ORA .25W,1% M.F. 2 I “
- 0C7 BOS CAPACITOR 762A757h08 140PF 500V +/-2X DUR=-MICA 1 B J60 30§ RESISTOR IS3SAIONA? 301 OMA .25W,1X N.F. - i e B
- : J0B 80S CAPACITOR  187A534M11  620PF 500V +/-2X OUR-KICA 1 . 061 805 RESISTOR  3535441h53 1.5M-OhM .25w,5% C.F. R
JOF BOS CAPACITOR 76cA757n11 200PF 500V, +-2X DUR-AICA 1 - 362 B80S LOCKWASHER B8Y7AG8IHOS 138 INT TOOTH 4 ' -
310 BOS CAPACITOR  7&3A209H17 47 PF SOOV,+-2X MICA 1 B eE O REEIETOR 19725220002 30 Ol % LREOs X i
311 305 CAPACITOR  BBOA397KCS 1200PF 200V +/-2% CER CO6 v ’ 064 B80S RESISTOR  629A531H23 430 OHM, 1/2W, +-2X NETAL GLAZE 1 .
312 80§ CAPACITOR  3502485k13 .O1UF Z0OV 5X POLYESTER 1. e Jo5 BOS RESISTOR  3535A38Ks0  2.GOK-OWK .25w,1% M. ; P
J - 313 d0S CAPAZITOR 3534A63067 .047 MFD/100V,+4-5X MET-POLY CARS . 1 _ '-. 066 40S RESISTOR RM3’I2FQA9 30.1K-0KN .25W,1% N.F. 2 ps : )
: J14 BOS CAPACITOR  3534A68H11 1.0 4FD 50v, +- 5% AET-POLY CARB 1 ) 057 BOS RESISTOR  3535ASEH61 6.81 K-OWN .25W 1% ALF. 1 g
J1S B80S CAPACITOR  3533A53HO1  .D22 MFD 100V #- 2X AET-POLY CARS 1 068 335 RESISTOR  3535ASTHCS 11.0 K~OHM .25W 12 K.F. 1 ,
0716 ous CAPACITOR 353¢A54HG2  .03SUF 253V 5X MET POLYEST 2 009 BOS RESISTOR 3535A37h69 S1.1K-0HM .254,1% M.F. 1
R )17 B80S CAPACITOR  763A209h07 20 PF, 500V MICA +-2.5X 1 - . 070 36§ RESISTIR IS3SASTHIS 56.2K .25w,1Z K.F. 1 B
018 305 TAPACITOR  8794909HCT 1G4PF 200V +/-.5PF CER coG ! . 371 BOS INT CKT  ° 3528A9GHG2Z  TLO721J DUAL J-FET INPUT OF-ANP 2 -
_ 319 BOS D100E B30A723n06 14148 75V 13AA 2 - 072 suS TIP JACK  3532453H03 BLACK PC AOUNT 1 : :
) 020 guS ReCTIFIER  182a331nlo  1H294A 1 375 50S TIP JaCK 3552A53H09 BLUE 1 .
Jse1 BOS DIODE B37A5I2H03 1N645A 225V .2 AMP 9° T 374 B80S TIP JACK 3532A55H05 RED 1 .
TR e A TINCE— h R S Rl N B B - 375 80S COVER 1584C294C2 SHEILD CAN BOTTOM 1
B e yPWEE S re THm T LT P I A © 076 80S TERALNAL___ B49A242u01 TEST POLNT L 9
- 324 REL LEAO 5536425602 3 PIN SOCKET/LEAD ASSEM 1 o 077 MFR COMMECTOR  3532A49nG3 & POSITION JUAPER (8 PIN) 1 .
C RSB OB A T4 3 0RO B G B S T A e 374 30S JURPER 3532A54n01 BLUE CLIP JUAPER 1 ".>
BB O 0 T RTS8 64—a0d— " - rEFwE R R - 320805 di0Ck 3535 ARSHOL  DETELIOR ALE ALOck -
227 80S DIOdL-LED  3506A22hG1 RED LED (EDGE YCUNT) 55C-0806 R - 30— 0B R E M35 B A S B I B 6 G 3OH B E S E HO—DR
, 128 305 TRANSISTOR 762K672H15 2K2222A, RPN 4GV .8A .&n I | 80— A Oy GG~ B N FOmbR i
> 329 805 INT C<T 3535A97H01  ULTRA LOW NOISE OP-A3P OP=2762 2 T B8O I A A NI :,.‘.. :;3":;‘ _ :
J31 BOS INT CKT 3523430601 TLO74 4 QUAD OF AWP 2 333 60§ SCREM B7TA2STHO3 036 - 56 X .250 8HD aR. s )
— 33c 30S INT C<T 3533421001 CA33480A5 OP TRAASCOND ANP 1 - 0B4 305 AUT 877A220H17 .086-56 ST0 HEX aR. .
333 305 INT CKT 3526465101 LM239AF wJAD COMP. 1 D85 d0S CIANECTOR  9646A11HOZ  PD32-10302-100 1
354 30S INT CKT 3533A17KCT  MC140GIBAL QUAD 2-INPUT NOR 1 - - 386 305 ROLL PIN  9644492K01 ROLL PIn 2 :
335 305 ZENER 1864777H13  In7484 3.9V 4GOMw 2 * 138 BOS PAD 187A350H04 MOUNTING YO-18 PKG 3 PIN i i
FoBO—iihik ETVRETT IV SRPPE VPP UEY. NI P AP + 149 BOS COVER 1534C23HC2 SHEILO CAN TOP 1 ’
037 305 RELAY 1484335001 ARONAT TYPE ST1E-0C 12V 1 090 HOS PC BOARD |500B2IHGI SUB 1 1
B 156 8GS RESISTOR  18722/0h01 10 OhM 5% .5¥ CAR3OR 2 291 B80S RESISTOR  187A290M31 2.7 OHM 1/2W 5X CARS3n 2 ,
339 BOS RESISTOR  3532A33n47 301K=0nM .25w 1X METAL FILA 1 392 305 IC SOCKET  3534A76h03 14 PIN 4 t.
040 BJS RESISTOR 3532A33163 499X .25W,1X K.F. 1 - 593 808 IC SOCKET 3534A76R52 8 PIN 5
’ 041 305 RESISTOR 3535A37h68 499 OHA .25W 1% M.F. 1 - 194 BOS EJECTOR 35324488G5 EJECTOR W/PIN 2
7142 BOS RESISTIR 3532438nL1  100K-OKHK ,254,7% M.F, 3 - 298 MOD. ASSY  I611€09601 TRANSMITTER BD ASSY )
. 343 305 RESISTOR 3535433449 3.16K .25w,1X% 1 - . 396 80S STANDOFF 353M39H04 .875 LONG 4
7 ‘ Jok BOS RESISTOR 3535A37HS1 33.2K-0HM .25W, 91X M.F 2 A - 097 B80S SCREW BT7A268H03 .138-32 X .250 4
° 045 395 RESASTOR 3535438485 7.50K~0KA .25w,1X A.F, 1 . . FPE—BO—dUNAER B6 204 24NG——TERO-ORA RESLSIOR 3
- J#6 805 RESISTOR 3535438475 5.78 K-OHM .25 1X A.F, 1 : D99 BOS RESISTOR  3535A30H69 S.11K=0HM .25W,1X M.F. {
067 B80S RESISTOR  3535A37H3s  26.3K .254,1% W.F ! 100 BoS OPTIC LEv  7047437HO8 LYTEL 0673 PIN PHOTO D/ST t-
)48 305 RESISTOR 3555437401  10.0 K-OHAM .25W 1 M.F. r4 + jol CONNECTOR 38529A12H22 10 PIN I
=] 349 ouS rESLSTOR 3532A33K54  357K-ORK .25W 1% METAL FILM 1 . .
102 "BLOCK 9649A29H02 DETECTOR MOUNTING . i
35C 8uS RESISTOR 353¢438h30 2u0K-OnM .25w,12 N.F, 1 T L., : y H
- S e :
: . »‘~9‘T"‘5-.- 7 -pRINTE  FPPRR.TVE PRI DESCRIFHION ot
_ et 7 [ pc pomrD | RELAY | - JFO MODULE—FCB _|¥2




4

. B . S . ¥4 N 2 i
$638131 —
ALIGN SOCKET HOLES WITH
RECEPTACLE PINS AND SLIDE
INTO PLACE
K K
2 L ey o
OR-1 (ITEM 1088}
98 SaCE 27
B (4 PLRCES) e 9
o T SR o T
c SHEILD CAN(?S,89)
—_ gy - — -+ _—— =R
4 y'/ s .
2xif © © K |9 5P g 31 (IC)
o n
: % a |38 Bs——\ //_92
: s 18 e b 1B - (s
: o{"O"’ — g @ )
; : g S | | 7s
Iy =l § Ij; é P SOLDER LEADS TO BOFRD )/
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3 ~[_ol$ e o 7
@ PER S.0. ! BLACK K . USE. HARDWARE
| g D1 /4 WHITE C ?%PL{%B WITH
N ] e} 4 STAMP PER .
' coL.2 OF HEAT SHRINK CLEAR
‘ i SUB TRBLE INSULATION ON IT.24 { 1o
%l |%+ SEE FIG. 1}
<< < 78 »
© I — _ _ _ _ _ 3 PLACES \\ L—.asa MAX.
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’H 7?7
PLACE ROLL PIN "N
35 (IT.86) THRU 7B \
CONNECTOR AND 21 93
U PC BORRD (ITEMS 1C8 1 S PLRCES
. é 85 & 9@).
S/
N STAMP PER' FOR DRAMWING CLARIFICATION, 85
FIGURE 2 L1 OF TRANSMITTER BO (ITEM 95) IS
NOT SHOWN MOUNTED IN PLBCE. —g—-':émnc _ 135BD02
SEE FIGURE 2 FOR FURTHER COMP. LOCATION - 151@C84 (SHT 4)
- INFORMATION.

1.S0ME COMPONENTS AND ALL IC’S
ARE STRTIC SENSITIVE. ANTI-
STATIC COMPONENT HANDLING AND

.B525 MIN. —9‘

MODULE RSSEMBLY GUIDELINES
MUST BE FOLLOWED. COMPLETED
MODULES MUST BE TRANSPORTED

IN BANTI-STRTIC BAGS (REF.3532A16).

2.TEST PER M 2126/

(428

coL. 1 coL. 2 ARTWORK
STAMP SCHEME | STAMP MOD. | SUB NO.
SUB NO. SUB NO.
zZ 3 /
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MODULE RASSEMBLY - 1511CB3 (IFO TRANSMITTER)
MODULE RSSEMBLY (MAIN MODULE) 161@CS4
SCHEMATIC - (MAIN MODULE)Y - 1356022
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IT MAY BE NECESSARY TO
TIGHTEN ITEM S HARD-
WARE WITH R WRENCH TO
OBTRIN A SNUG FIT.
COVER END OF CONNECTOR
WITH PROTECTIVE DUST
COVER SUPPLIED.

STAMP PER COL. 2
OF SUB TRBLE

L i ~ 1 Y. 1 ~r —
FIN. OODE
RTRV. CODE
| 16tices 1[3 J[ MOD. RSSY H RELAY | [no oo
M'MIJ s MG, SUB H:p;?.o-no{:z FIG. NO,
PRRT DESCRIPTION 1
: L o . | LXILIARY BO MOD. .”.373‘.'.‘ eSO ThGES | GO 2
MATERIAL SIZE | RTRV.
g Bl & |= TESCRIPTION %—"% CooE ﬂ FINIH | v, er. REQ
Y IR 50 s S N B T =5 SR <51 T - 7 MM 1
02 | SCREW . P86-56x.258 72768257 | HA3 6
03 | LW . 086 183R917 |HA1 6
o4 [ ~oT .P86-58 TEX. B77R228[R17 5
a5 | SPLICE 644R78 | HO4 R 1
96 | BRACKET 5654R78| Hal 1
w7 | P.C. gD, TRANGMITTER |1582B03 | HA1 1
28 | SCREW . 112-40x . 375 B77A266 l-ﬁi 2]
B9 | L-WRSHER .112 183RA917 | H@2|
18| NUT . 112-40 HEX, B77R220]| Hod o 234
11 ] TERMINAL TEST POINT 545242 |H@l T
12 | SCREW - 112-40x. 250 B77F266 (123 27 (6 PLACES)
13 | RESISTOR 24 OHM 2W 187P683 | H1 & 1 - /
14 | SOCKET 14 PIN 3534R78 | HB3 1 17 SILKSCR #2803 -027
15] TIE WRAP 5627996 | H1 3 ’
16 | LED EMIT. B647R35 |HO4 A 1
17 | BROCKET 6545A29 | HO1 1 7
18 | CRPRCITOR _ |198uF 35V 2@% BepA3s3 [Hel 1
18 | CAPACITOR B. luF 58V 28% B532R29 |H13 1 11— 0 !
~ 22 | oiomE ING45A §37P692 |HE3 i
21 | RESISTOR 381 OHM .25W  B535R39 [H47 1% M.F. 1
22 | RESISTOR 18K OHM . 25W  B535A37 |HB1 1% M.F. {
23 [ RESISTOR 33 OHM 2W 187683 [HIS 2 14— 3
24 | RESISTOR 20 OFM IW E25A37 | |HE8 1 1§ —
25 | TRANSIST. 2N2222R NPN PE2RG72 [HIS 49V i i
26 | ZENER ING61 18v 5% JIBGF?97 |HB? 400N i 3
27 | STANDOFF NYLON HE40A72 |HB3 6 /
T
(3 Hl_imES) »-4:‘“’.‘,‘3.1"
>
A = INSTALL AT FINAL TEST. I.S. 1582808 y 3
y SUB
7 \.O
ITEM | COMP. LOC. ary. USE EXTREME CAUTION WHEN INSTALLING
5 T &5 1 FIBER OPTIC CRBLE. FORM THE CABLE
18 | C1 1 RS SHOWN, MAINTRINING NO LESS THAN
19 | ¢2 1 A 3 INCH DIAMETER BEND OF CABLE. STAMP PER S.0.
g? % 1 USE SNUG, NOT TIGHT WIRE TIES (ITEM 15) AROUND CRBLE.
1
22 | R2 1 REMOVE BLOCK PIN PROTECTOR FROM
23 | R3-R4 2 BOTTOM OF ITEM 16 BEFORE INSERTING STAMP P% coL. 1
g; g? i INTO SOCKET ITEM 14. OF SUB TRBLE
26 | 21 1 BEFORE SHIPPING TO TEST, PLUG OTHER
END OF ITEM 16 INTO ITEM 5 SPLICE.
coL. 1 COL. 2 | ARTWORK
STAMP SCHEME | STAMP MOD. | SUB NO.
SUB NO. SUB NO.
REF: 1 3 2
SCHEMATIC - 1582828 THIRD ANGLE PROJECTION
COMPONENT LOCATION ~ SHEET 2 OF THIS DRAWING.
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