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PORTANT INFORMATI

EQUIPMENT LOST OR DAMAGED iN TRANSIT

When delivering the equipment to you, the truck driver or carrier’s agent will present a receipt for your signature.
Do not sign it until you have (a) inspected the containers for visible signs of damage and (b) ccunted the
containers and compared with the amount shown on the shipping papers. If a shortage or evidence of damage
is noted, insist that notation to that effect be made on the shipping papers before you sign them.

Further, after receiving the equipment, unoack it and inspact thoroughly for concealed damage. If concealed
damage is discovered, immediately notify the carrier, confirming the notification in writing, and secure an inspec-
tion report. This ftem should be unpacked and inspected for damage WITHIN 15 DAYS after receipt. Claims
for loss or damage will not be honored without proper notification of inspection by the carrier.

TECHNICAL ASSISTANCE AND REPAIR BERVICE

Technical assistance is available from Broadcast Electronics by letier or prepaid telephone or telegram. Equip-
ment raquiring repair or overhaul should be sent by commen carrier, prepaid, insured and well protected. Do
not mail equipment. We can assume no fiability for inbound damage, and necessary repairs become the obliga-
tion of the shipper. Prior arrangement is necessary. Contact Customer Service Department for a Return
Authorization.

FOR TECHMICAL ASSISTANCE DURING 8:00 AM TO 5:00 PM CENTRAL TIME

Digital Product Customner Service — Phone (217) 224-4700
RF/Studio Preduct Customer Service - Phone {217) 224-9617

FOR TECHNICAL ASSISTANCE DURING NON-BUSINESS HOURS
Phone (217) 224-9800 Cusiomer Service
FOR DIGITAL PRODUCTS BULLETIN BOARD SERVICE
Phone (217) 224-19828
WARRANTY ADJUSTMENT

Broadcast Electronics, Inc. warranty is included in the Terms and Conditions of Sale. In the event of a warranty
claim, replacement or repair paris will be supplied F.C.B. factory. At the discretion of Broadcast Electronics, the
cusiomer may be required to return the defective part or equipment to Broadcast Electronics, Inc. FO.B.
Quincy, llinois. Warranty replacements of defective merchandise will be billed to your account. This billing will
be cleared by a credit issued upon return of the defective item.

RETURN, REPAIR AND EXCHANGES

Do not returm any merchandise without our written approval and Retumn Authorization. We will provide special
shipping instructions and a code number that will assure proper handling and prompt issuance of credit. Please
furnish complete details as to circumstances and reasons when requesting return of merchandise. All returnad
merchandise must be sent freight prepaid and properly insured by the customer,

REPLACEMENT PARTS

Emergency and Warranty Replacement Parts may be ordered from the address below. Be sureto include equip-
ment model and serial number and part description and part number. Non-Emergency Replacement Paris may
be ordered directly from the Broadcast Electronics stock room by Fax at the number shown below.

EMERGENCY AMD WARRANTY REPLACEMENT PARTS NON-EMERGEMCY REPLACEMENT PARTS
Broadcast Electronics, Inc. FAX (217) 224-9609

4100 N. 24th St. P.O. BOX 3808

Quincy, Hinois 62305

Tel: (217) 224-4700 Digital Products (8 AM to 5 PM Central Time)

Tel: (217) 224-9817 RF/Studio Products (8 AM to 5 PM Central Time)

Tel: (217) 224-9600 (Non-Business Hours)

E—-Mail bdcast@bdcasi.com

Fax: (217) 224-9607

PROPRIETARY MOTICE

This docurment contains propristary data of Broadeast Electronics, Inc. No disclosure, reproduction, or use of any
part thereof may be made except by prior wriiten permission.

MODIFICATIONS

Broadcast Electronics, Inc. reservas the right to modify the design and specifications of the equipment in this
manual without notice. Any rmodifications shall not adversely affect parformance of the equipment so modified.




AUTHORIZED SERVICE CENTERS

¢ Equipped o serve you with Broadcast Electronics
parts and repairs—both in and out of warranty
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e Regional depots reduce parts delivery time and
repair turn-around time
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UNITED STATES
1. Riggins Electronics

3272 E. Willow Street
Long Beach, CA 90815
Ph: (213) 598-7007

States Covered:

. Radio Systems Design
5131 West Chaster Pike

Edgemont, PA 19028
Ph: (215) 356-4700

States Covered:

5. Allied Broadcasting Equipment

635 South E. Street
Richmond, IN 47374
Ph: {317) 962-8596

States Covered:

CANADA

Nortec West, Lid.
325 West Fifth Avenue
Vancouver VY 1J6,
B.C., Canada
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Box 1835 X Atberta
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Ph: (505) 867-6700 Rt. #3, Box 45E lowa NW Territory
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Ngvsrla\ldiiico ggst?: DDilch)ttaa 10. J-Mar Electronics, Ltd.
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. Midwest Telecommunications
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INSTRUCTION MANUAL

FM-600/FM-601
MONO/STEREO AGC LIMITER
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SECTION 1
INTRODUCTION

1.1 GENERAL DESCRIPTION

The FM-601 (stereophonic) and the FM-600 (monophonic) are com-
bination compressor/limiter/expander units empioying unique signal pro-
cessors which provide automatic level control to maximize transmitter
modulation and prevent over-modulation. As the monophonic unit is simply
the left channel of the stereophonic unit, this publication will discuss
the stereophonic unit only in detail. The following diagrams in section 6
present electrical differences for the monophonic unit:

Figure 6-14-Master Board, Component Identification - D914-1900
Figure 6-~19-Mono Peak Detector/Limit Circuit Board Assembly - D$14-1912

Figure 6-20-Mono Output Circuit Board Assembly - - D914-191%5

Three modes of operation are switch selectable: 1) NORMAL -pro-
vides complete gated compression/limiting expansion, 2) LIMIT - functions
as a limiter/compressor, and 3) TEST - functions only as an amplifier,

Only two controls are required to adjust the operating character-
istics of this equipment. The AVERAGE/PEAK RATIO control sets the dynamic
range as desired from 1 dB to 35 dB. The RETURN RATE control adjusts the
speed with which Jow-level signals are expanded. In combination, these
two controls allow for tailoring operation of the FM-601 to achieve the
precise sound parameters as required to meet individual station programming
requirements.

The unit is equipped for operation with a DOLBY B FM encoder. It
may be used ahead of the DOLBY B to provide compression or used as a peak
limiter between the DOLBY B and the transmitter. The FM-601 may be set
to the TEST mode to function as a straight-line amplifier while DOLBY
encoding is empioyed.

The FM-601 utilizes a pre-emphasis input circuit and a complementary
de-emphasis network at the output. Provisions allow selection of different
pre-emphasis time constants.

" FM B0Y. STEAED AGC/LIMITER .

FIGURE 1-1. FM 601 AGC LIMITER
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Electrical and Physical Specifications for FM AGC/Limiters

PARAMETER

SPECIFICATIONS

Input Impedance

Input Level

Frequency Response

Distortion

Signal-to-Noise

Qutput Impedance
Qutput Level
Overall Gain
Compression Range
Expansion Range

Expansion Recovery Rate

Average/Peak Ratio

Limiter Attack Time

Fqualization

Operating Temperature Range

Power Reguirements

Dimensions

Weight (packed)

600 Ohm, Transformer balanced

-20 dBm to +26 dBm for +20 dBm output
(-20 dBm input yields +20 dBm output
with zero compression or expansion)

+0.5 dB, 30 Hz-20kHz

0.75% or less, 30 Hz-20 kHz at +20 dBm
output

€0 dB or greater below +20 dBm output =
-20 dBm input . =

600 Ohm, transformer balanced

Adjustable, +20 dBm maximum

60 dB with full expansion

¥ to 30 dB

@ to 20 dB

Adjustable, 5 to 40 seconds for 20 dB
expansion

Adjustable, 35 dB minimum, 1 dB maximum

5 microseconds or less for 10 dB of
Timiting

NORMAL Mode: 75 uS, 25 uS, or flat
response (50/25 uS or flat optional
TEST or LIMIT modes: Flat only

g% to 55°C

105 to 125 or 210 to 230 VAC (switch-
able), 50/60 Hz, 30 watts.

19 inches Wide, 5.25 inches High,
10 inches Deep

(48.3 cm x 13.3 cm x 25.4 cm)

16 pounds (7.2 kg)

1 A e




SECTION 2
INSTALLATION

2.1 MOUNTING
The FM-801 mounts in 5% inches of vertical space in a standard 19-inch ElA rack.

2.2 CIRCUIT CARDS

Lower the hinged access panel, remove packing material and insure that all circuit
cards are fully seated.

2.3 INPUT/OUTPUT/REMOTE CONNECTIONS

All input, output and remote control connections are made through a 24-pin Jones plug on
the rear of the FM-601. A mating connector is supplied with the unit. For connector wiring, see
drawing 906-0510.

All audio connections are balanced and fleating. A shield connection is provided for each
audio pair.

Remote selection of operating mode is accomplished by momentarily connecting the appro-
priate pin to ground. The connection may be held for any length of time, but will lock out all associ-
ated modes as long as it is held.

The maximum current switching for remote contro! is 3 mA {DC). Maximum open-circuit
voltage is 15V.

2.4 AC POWER

) The unit is supplied with NEMA standard three-wire line cord. Unless otherwise ordered, the
unit is shipped for operation from 110 voit £20%. A 220 volt 220% power source may be accommo-
dated by placing the power transformer primary switch {located on the master board near the power
input wires} in the 220 volt position.

2-1/2-2

TP







SECTION 3
OPERATION

3.1 GENERAL

The FM-601 left and right input and output controls are set at the factory to their maximum
or counterclockwise (CCW) position. When these contrals are set to their maximum-clockwise (CW)
position, the unit is factory calibrated to input —20 dBm for +20 dBm out for unity or nominal gain.
The input level controls may be set to accept any convenient input level above a nominal —20 dBm
and below +26 dBm. The output level controls may be set to an output level of +20 dBm or below,
but should fall between +4 dBm to +20 dBm to fall within the output meter calibration range.

3.2 ADJUSTMENT OF OPEF{ATING‘CONTROLS

All operating controls, except the power switch, are located behind the hinged access panel
on the left front of the unit. The power switch is located on the rear panel. Operating controls are:
INPUT LEVEL, OUTPUT LEVEL, EXPANSION (Return} RATE, AVERAGE/PEAK RATIQ, and

the switches located on the Logic card.

Note
Any adjustment of a control other
than the listed operator controls
wiil necessitate realignment of the
unit,

Once the unit is mounted and connected, proceed as follows:

1, Set INPUT and OUTPUT level controls to their extreme minimum {CCW) posi-
tion. Set all switches OFF (down). Turn on AC power. The POWER and 75 usec lamps
should light.

2. Connect an audic signal from the main studio to the left input. This should be
from a mono source at normal settings.

Note
This must be at least —20 dBm.

Slowly turn up the INPUT level control for the left channe! unti! the gain meter
reads about center. The AUDIO GATE lamp on the front panel, and the GATED Light
Emitting Diode (LED) on the logic card should be illuminated.

Increase the left OUTPUT level contro! for the desired output (100% modulation).

RET ATED
LEVEL LEVEL PEAK @) rave |urzmiTiATE —
TROL N & LOCKOUT
coN CONTROL @LIM FAST | phLOCKOUT
LIMT
PEAK .
AVG
U MAX
ET-UP TEST
L CH
Lim LT
BYP @ CLAMP LEVEL NORM
NOAM{™=) MTR
ZERO T54SEC
L -
RET
@svu GAIN
S TR-1 25LSEC
=R IR

(O I

VEA VCA ™ @ R CH FLAT
VOLTAGE VOLTAGE L

ADJ @ anJ —7R-2 [ FEAK LEVEL

L INPUT R INPUT PEAK CONTROL OUTPUT L OG]

b

1]

Figure 3-1. Circuit Card Location and Adjustment Identification

31

b=
L




3. Remove the input from the left channel and connect to the right.
Do not change left channel level settings. Repeat the adjustments as in
step 2 above. The left and right input levels should be adjusted to show
the same gain reduction for the same input Tevel, when only one channel at
a time is driven.

4, Adjust the VU meter calibration controls for "@" VU.
NOTE

The GATED and LIMIT ONLY LED's are on
only when an audio input of sufficient
level is present. They therefore act
as back-up audioc gate Tamps.

5, Select the desired operating mode by toggling the appropriate
switches {on and off) on the logic card. The switches can be Teft in the
on position to act as a lockout. This will also insure that the unit will
remain in the selected operating mode when power 1is removed and restored.
With all switches off, the unit will always turn on in the 75 usec, GATED
mocdes. The LED's act as positive indicators of the active modes.

6. The gated mode of operation allows 50 dB of control range. The
FM-601 will compress 30 dB and expand 20 dB. The Timit mode allows an ad-
justable amount of expansion. The compression is maintained at 30 dB.

(This is available compression). Expansion may be adjusted for any desirable

amount between @ dB and 20 dB. Adjustment may be made by turning the LIMIT
CLAMP control on the control PCB in the clockwise direction for increased
expansion. This contrel is only active in the limit only mode and has been
factory adjusted for @ dB of expansion.

7. The PEAK:AVG and RETURN RATE controls are set while menitorina
normal program materials.

In the MIM. direction, the PEAK:AVG control provides the widest
dynamic range and, therefore, the Teast "compressed” sound. In the MAX.
direction, the average level is held very close to the peak level, for the
loudest and tiahtest sound. The RETURN RATE acts in conjunction with the
PEAK:AVG control. It adjusts the rate at which the average level can be
increased as input signal level falls. Neither adjustment will have any
affect on the maximum peak output level, or the limiter attack time. The
range of the two controls are such that almost all gain control action
(other than peak limiting) can be disabled at one extreme, or very heavily
compressed audio can be achieved at the other. No combination of control
settings, however, can cause distortion or "thumping", as sometimes happens
with separate AGC and 1imiting units,

NOTE

The FM-601 also has a bypass circuit built
in. 1f the unit should be turned off, Tose
AC or DC power, or have a circuit card re-
moved while in operation, the incoming audio
is switched directly to the outgoinao audio
terminals. If the level into the FM-601 1is
adjusted below 100% transmitter modutation
input level, the possibility of overmodula-
ting during bypass is areatly reduced.
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SECTION 4
ELECTRONIC THEORY OF OPERATION

4.1 GENERAL

In the following discussion, 0 dBm is one milliwatt into 600 ohms and the FM-601 input
and output is normalized to 600 ohms terminations. Level is expressed as dB=20 log E1 about 0 dBm.
E2
4.2 INPUT CARDS

Each input card provides the following functions:

Input transformer, amplifier, and level control;
Level detector for signal presence gating;
Pre-emphasis circuits;
Gain control;

interlock.

Audio from the bypass relay is brought onto the input card through Pins 21 and 22, to the
input transformer T101. The transformer is terminated by R101 so that the FM-601 provides a proper
load far phone or other long lines. Input level is controlled immediately with R102 to provide maxi-
mum overhead (at least +25 dB}. At maximum gain setting, signals with an average level as low as
—20 dB can be processed. The I.C. 101 stage provides isolation and about 6 dB of voltage gain after
the level control.

The output of the amplifier is split to the pre-emphasis and signal detectors.

1.C. 102 is an equalized amplifier which is most sensitive between 100 Hz and 4 KHz. The
sensitivity is about 6 dB lower at 60 Hz and 7 KHz than at 1 KHz. This equalization corresponds
generally to the spectral content of most broadecast program material. It is designed to be insensitive
to noise of both high and fow frequencies.

Q101 is a current driver for this amplifier, with CR 101 connected as a limiter for protec-
tion against excessive peaks. CR102 rectifies the signal and sends it to the control card via Pin 4. This
signai is used to determine whether a desired signal is present, and is used to generate gain expansion or
return to unity control functions.

Relays K101 and K102 control the pre-emphasis on the input cards. When both relays are
relaxed, C108 via R116 is connected in parallel with R114 for 75 microsecond operation (normal
North American operation). When the FLAT operating mode has been selected, Pin 3 is grounded and
K101 activated, and the parallel branch is removed. For 25 microsecond operation (Dolby}, both
Pins 2 and 3 are grounded and K101 and K102 are activated. C109 via R117 then becomes the parallel
branch. R116 and R117 serve to cancel the pre-emphasis outside the audio range.

The gain control signal enters the input card through Pin 10. 1.C. 105A inverts and adds this
DC control voltage to a fixed voltage offset from R120. This allows the voltage controlled amplifiers to
be calibrated so that they begin gain reduction at the same control voltage. 1.C. 106B inverts and pro-
vides the scale factor for proper system operation over a 50 dB range. The scaled control voltage is
applied to A101.

A101 and |.C. 103 function together as a voltage controited amplifier, the audio current via
R115, etc., {controlled by the gain control voltage) times R128 equals the output voitage. 1.C. 104
acts as output amplifier for the input card with a voltage gain of approximately 12 dB. The control
LED audio ieaves the card through Pin 16.

4.3 PEAK DETECTOR/CLIPPER CARD
The peak detector/clipper card provides:

Full-wave peak detection of the left and right signals;
Symmetrical peak clipping of very fast peaks of the matrixed signals;
and Interlock.

4-1
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The audio from the input cards enters the peak card through Pins 16 (left) and 15 {right)
and pass through [.C. 201 and 1.C. 202, the peak limiting {clipping) amplifiers, and exit via Pins 19 {left)
and 18 (right). The limiting is accomplished by reducing the power supplies to these amplifiers which
effectively head room limits their outputs. The clipper is disabled when the test mode is selected and
S201 LIM BYP is in the closed or normal position. With the test bus {(Pin 1) grounded by the fogic
card, Q201 saturates and provided +15 volts to |.C. 203B input, a non-inverting amplifier which supplies
the positive supply voltage to I.C. 2071 and |.C. 202. The output of 1.C. 203A, which inverts this same
voltage, serves to supply 1.C. 201 and 1.C. 202’s negative supply voltage. When Q201 is not saturated,
[.C. 201 and 1.C. 202’s supply voltage is controiled by R205 Peak LIM. The output of |.C. 201 and
1.C. 202 is thus limited by their supply voltages. |.C. 204B inverts the left channel audio and passes on
the positive peaks via CR201. 1.C. 205B inverts the output of 1.C. 204B via the L symmetry control
R220 and passes on the positive peaks through CR202, which completes the full wave rectification of the
left audio. The symmetry control is used to compensate for rectifier output differences and is adjusted
for peak to peak symmetry. 1.C., 204A, I.C. 206A, CR204, CR205 and symmetry control R229 perform
the same function for the R audio. These two signals exit through Pin b via CR203 and CR206.

4.4 OQUTPUT CARD

The cutput card provides interlock, de-emphasis, output level control, output amplification
and balancing. ' :

Audio from the peak card enters the output card through Pin 15 (left), and Pin 14 (right).
1.C. 503 {right} and I.C. 501 {left} provide de-emphasis which is the exact compliment of the pre-
emphasis on the input cards. The operation of the relays follows the input card relays.

Output levels are set by R5056 (left} and R516 {right). The output stages are direct-coupled
op-amps with complimentary transistor output current boosters. Transistors Q501 through Q506
are included in the teft output amplifier circuit and they function as follows: QB06 provides the positive
supply current boost with Q502 serving as its bias stabilizer, while Q504 senses and limits the current
through Q506 under abnormal output load conditions. The complimentary transistor Q505 functions in
much the same way as Q508, but provides the negative supply boost with Q501 and Qb03 performing
their complimentary functions. Including the 6 dB of transformer voltage gain, each of these ampli-
fiers exhibit a voltage gain of approximately 16 dB. These stages provide a very tow distortion (typically
less than 0.1%) high level {(+20 dBm) output signal from the output transformers.

The balanced outputs leave the output card to the bypass relays through Pins 19 and 20 {left},
and 17 and 18 {right).

4.5 LOGIC CARD
The logic card provides the following functions:

Alows selection of operating modes by remote control;
Interlock;

Selection of operating mode by on-card switches;

Lock-out or over-ride of remote control by on-card switches;
Indication of operating mode by LED’s (Light Emitting Diodes).

The operating modes can be divided into three groups:

1) Pre-emphasis - 75 or 25 microseconds {usec.}, or flat;
2}  Test mode;
3}  Full gated expansion/compression, or limit only.

The first group, pre-emphasis, matches the operation of the peak limiting to the transmitter
pre-emphasis to assure constant 100% maximum modulation by any modulating frequency. The actual
component switching is done by the relays on the input and output cards. The relays are controtled
from the logic card. The normal operating mode for the FM-601 is 75 usec. (will set in this mode at
power turn on uniess another set switch is latched). In this mode, all pre-emphasis relays are relaxed,
their control busses floating. The control bus driver transistors {Q405, 75 usec., and Q404, 25 usec.)
are not conducting. CR420 and CR422 are biased off, and Q406 conducts. Indicator LED 1404 (above
S-404 SET 75 usec.} is illuminated. Grounding one of the remote control fines or toggling one of the

4-3

| i




other pre-emphasis mode set switches momentarily will change the mode. If the SET 25 usec. switch is
set on, the emitter of Q409 grounded, the base is held high enough to turn Q409 on by R430 (if no
other control busses are grounded) and the control line from the collector will go to ground. Aslong as
the 25 usec. switch remains set, that mode is locked in, since the bases of the two other transistors remain
low via CR426 and CR424. The logic will change state only when one of the collectors goes to ground.
Q409 will turn off when one of the other set busses is grounded, but this will not change the mode.

When Q409 turns on, Pin 13 of 1.C. 402 is pulled to ground, Pin 11 goes high and latches via
1.C. 402B (NAND i.e., both inputs high, the output is low; either input low, the output is high), and
0404 turns on. LED 1405 turns on, the 25 usec. control is grounded, as is the 75 usec. control bus
through CR416. This means that in the 25 usec. mode, all relays are energized. Q406 is also turned
off by CR420 being grounded, and the 75 usec. LED is off. CR413 pulls PIN 5 of 1.C. 402 low and
makes sure that the flip-flop controlling Q405 is set off.

When the ELAT mode is switched on, {all other switches off), Q408 conducts. Pin 1 of 1.C.
402 is pulled low and Pin 3 must then go high. Q405 and LED 1406 turn on, the normally closed con-
tacts of the 75 usec. relays open and all pre-emphasis/de-emphasis components are removed from the
circuits. CR412 pulls Pin 9 of the 25 usec. flip-flop low, resetting it and turning off Q404 and LED
1405,

When the 75 usec. mode is selected from another mode, Q407 conducts. This pulls down the
outputs of both flip-flops through CR408 and CR414, and resets them so that both Q404 and Q405
are off. The unit is restored to its turn-on condition.

The TEST mode (second group) disables alt gain-variable functions of the unit {compression,
expansion, limiting, clipping, pre-emphasis, de-emphasis), without bypassing or affecting the amplifica-
tion functions of the FM-601. It should be used mainly for testing or proofs of performance. The
TEST mode is on only while the TEST switch is left set. 1t does not affect any of the pre-set logic;
the unit returns to its previous operating modes when the TEST switch is turned off. When the TEST
switch is on, the test bus is grounded. The 75 usec. bus is grounded through CR423 and all 75 usec.
circuits are disabled. Q404 is turned off through CR418 to disable the 25 usec. circuits. If the FLAT

mode had been previously selected, the 1406 (FLAT LED) will remain on; if not, it and a!l pre-emphasis mode

LED's will be off. LED 1403 will indicate that the TEST mode is on. The TEST bus is also routed to
the control card, where it forces the gain to a fixed {(“unit”) value; and to the peak card, where it dis-
ables the clipping action.

The normal operating mode of the third group is expansion/compression, or GATED opera-
tion. When power is turned on (and neither S401 or S402 is closed and remote busses floating}, Q410
and Q411 are held off. No current can flow through R407 or R408. Current is supplied, however,
through R403 and R404. Current into the inverting inputs of 1.C. 401 (a quad-operational transcon-
ductance amplifier}, greater than the current into the non-inverting inputs, causes the output current
to be cut off. Two amplifiers are connected in a latching configuration. With the output current from
Pin 9 cut off {Low}, Q401 is also cut off.

If the LIMIT ONLY switch is set (S402), Q411 turns on and delivers about four times the
current to Pin 12 as is available to Pin 11. The output Pin 10 switches current into Pin 13 of the second
stage. Pin 9 switches current into Q401, allowing it to turn on. As long as S2 is held on, the current
through R408 and R405 will prevent the mode from being changed.

| S402 is opened and S401 closed, more current will be available to Pin 11 through R407
and R403 than R405 can supply 1o Pin 12. The logic will reset to the GATED maode again.

Q401 cannot conduct unless a path through CR405 and Q403 to ground is provided. Q403
conducts only when it receives current from Pin 4 of 1.C. 401, the output of a third stage. It, in turn,
supplies current when it is not receiving current from the gate drive circuit on the control card. This
condition is met when sufficient audio is present at the input of the FM-601.

When audio is present, and Q401 is on (LIMIT ONLY mode}, LED 1402 is on and a ground
signal is routed through Pin 8 of the card to the control card. At the same time, Q402 is held off. In
the gated mode, Q401 is off and its LED is off. 0402 and LED 1401 are allowed to turn on, and
another ground signal is routed to the control card through Pin 9 of the logic card. When no audio
signal is present, Pins 8 and @ of the logic card are pulled up, and the LED mode indicators are both
off. Thus, the lamps act as a back-up audio presence indicator. The logic does not lose its memory
of the selected mode when the lamps are out, however.
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TABLE 4-1. LOGIC OUTPUT CONTROL BUS TRUTH TABLE

Mode Control Busses
25 msec. 75 msec. TEST
75 microsec. HIGH HIGH HIGH
25 microsec. LOW LOW HiGH
Flat HIGH LOW HIGH
Test HIGH LOW LOW
4.6 CONTROL CARD

The control card provides the following functions:

Determine peak amplitudes relative to 100%;

Interiock;

Determine audio signal presence;

Generate gain control signals, to increase or decrease gain in accordance with the
setected operating mode;

Provide controlied fixed gain at turn-on, loss of signal, or TEST;

Provide gain metering;

Allow operator adjustment of expansion rate {AGC speed) and peak average/
operation.

The rectified peaks from the peak card enter the controf card through Pin 5. They are com-
pared with a fixed level by one stage of 1.C. 301. If the current into Pin 2 from the peaks is greater
than the reference current into Pin 3, the peak signal will be switched into Q301 to turn it on. The
fixed reference current is controlled by Q304. in normal operating modes, the TEST bus is floating,
and 0304 turns on. The peak voltage must then only exceed ground level to turn on @301, R301
allows the exact desired peak level to be set. In the TEST mode, however, the grounded TEST bus
turns off Q304, and the reference becomes approximately 6.5 volts. The peaks out of the preceeding
amplifier stage can never reach this ievel, so Q301 can never turn on.

0301 is a tow impedance driver for the gain reduction circuit. Current input impedance
voltage follower, and Q303 is a low output impedance drive. As the voltage on C303 rises, the voltage
on the controi line rises. This voltage is processed on the input cards and reduces the gain of the unit.
The peaks into the control card are reduced, and Q301 will deliver less charging current. This closed-
loop prevents even very small increases in peak level above the set output.

In order to increase the unit’s gain after a peak has passed, C303 must discharge. The only
path available is through R312 and R311 into C302. C302 also is charged by Q301, but because of its
greater value, and the additional voltage drop of CR303, CR304 and R310, the charging is lower and
much slower. The voltage across C302 therefore follows the average signal level rather than the in-
stantaneous level as does C303. The gain can only increase until the voltage across C303 and C302
are about equal {the unit will expand only to the previous average level}). The peaks are always held
constant by the voltage on C303. But the average gain of the unit is adjustable by varying the dis-
charge time through R312. With R312 at full resistance, C303 stays charged longer, the gain stays lower,
and the average level is lower. With R312 at minimum resistance, the voltage across C303 varies almost
with the peaks and the average level is- much higher.

€302 must have a discharge path to follow the average input level. In the GATED operating
mode, this path is through R336/R337 and 0309. Q309 turns on when the logic card indicates to it
that audio is present and the GATED mode has been selected. Q309 conducts to ground, so C302
will discharge to ground, the control line will follow it and the unit will be at full gain {full expansion).
The capacitors are always being charged by passing peaks, and a balance between charge and discharge
is established at some average gain.

For LIMIT ONLY operation, the logic card switches on Q314 in paralle! with Q309, Q314
conducts to an adjustable voltage rather than ground. A limiting threshold can thus be set, and the
gain of the unit cannot increase beyond this point.
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The speed of operation of the average level control section is set by R336. At maximum
resistance, C302 will discharge very stowly and the AGC action will be very gentle. At minimum
resistance, the average gain will change very quickly with changes in input level.

There are three occasions when the unit must return to a fixed gain: just at power turn-on,
when no signal is present at the input, and in the TEST mode. R330, the return gain adjust, sets the
fixed gain that the unit returns to at these times.

When the power is first applied, C305 is discharged, which turns on (Q310via R333 to
charge C302 and force the gain of the unit to the return gain setting. As C302 charges to the supply
voltage via R334, Q310 turns off.

When the input audio drops below a useful level, the gating circuit comes into action. The
gating signals from the input cards are routed through Pin 4 of the control card to Pin 6 of 1.C. 301.
Here they are compared to the same reference as the peak signals. The stage acts as an inverter, so
there is negative output current when sufficient audio is present. The output of the stage splits to the
Jogic card through Pin 7 of the control card, and to the base of Q305. With signal present, Q305 is
conducting, Q308 is turned off, and C304 is charged by Q305 via R322 and CR310. Since the in-
verting input (Pin 8} of the following OTA section received no positive current, the output {Pin 9} is
high and Q312 is biased off. At the same time, Q306 is held off by Q305 and the front panel audio
gate lamp driver, Q307, is conducting (the lamp is on). When the audio signal drops low enough for the
comparator to switch, Pin 5 of 1.C. 301 goes high. Q307 turns off and the gate iamp goes out. Q308
does not supply positive current to 1.C. 301 {Pin 8) until C304 discharges through R323. During this
interval, all discharge paths for C302 are turned off, so the gain holds at the previous average gain.
When 1.C. 301 {Pin 9) goes low, Q312 turns on and forces the gain to the return gain level, The holding
time is about 12 seconds. When the signa! reappears, Q312 turns off immediately and releases the gain
control.

When the TEST mode is selected, the gate signal comparator 1.C. 301 non-inverting input
(Pin 1) sees 6.5V via R320. This makes Pin 8 of 1.C. 301 go low, which forces the unit to return gain
or ““unity’’ as the unit assumes no audio is present. The gate lamp goes out and C304 begins discharging.
The gate of Q311 has been directly grounded by the test bus, however, and rapidly forces the gain to
the return level. The peak comparator also receives 6.5V as a reference to disable the control of the gain
bus {|.C. 301, Pin 4, goes low}.

Gain meter zeroing is accomplished with R345. Q313 serves as a voltage reference for the
meter. R343 is the scale factor resistor. The gain meteér is connected between the gain controi bus
(Pin L of the control card), and the meter common line (Pin 10).

4.7 POWER SUPPLY

The power supply for the FM-601 consists of the power transformer and printed circuit
board mounted on the chassis in the right half of the unit. AC is connected to J11, Pins 1 and 2, via
the fine switch and fuse on the rear panel. It is fed to the power transformer primary through J10 via
the 110-220 volt switch (S2). J10 also returns the secondary voltages to bridge rectifiers CR1and CR4.
The output of GR1 bridge rectifier is filtered by C1 and is used as the raw DC for the positive 15 volt
supply. CR2 and C2 provide additional filtering for the “op-amp’’ portion of IC1, the regulator I.C.
Q2 is driven by the regulator 1.C. and provides the regulated 15 volts. R1 is the current sense resistor
for the output of I.C. 1 and allows internal circuitry to limit the current output of the 1.C. Q1 pro-
vides fold back current limiting for Q2 with R2 and R7 used as fold back sensing and the parallel
combination of R3 and R4 providing the current sensing.

C5 serves to rol! off the frequency response and stabilize the 15-volt output. CR3 prevents
the output from being reversed. R6 is the 15-volt output trimmer potentiometer with Rb and R8
serving to limit the range of R6 voltage adjustment. The —15 volt supply functions in much the same
manner with the exception that the positive output is referenced to ground instead of minus.
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4.8 MASTER BOARD _
The master board contains the fallowing functions:

Connections for all plug-in cards;

input/output/remote controf connector;

Bypass interlock circuitry;

110-220 volt input power {mains} select switch and R.F. bypass capacitors.

All input, output and remote connections to the FM-601 are made through J7 mounted
on the rear panel and the master board. This connector allows quick connection and at the same time
assures solid termination. Remote controls select FLAT, select 75 usec., select 25 usec., select GATED,
and select LIMIT ONLY appear at the connector, and require only a momentary ground for activation.
The select test input requires a ground for as long as it is selected since it overrides all other functions
while selected and returns the unit to its previously selected state when cancelled.

A special bypass circuit is provided in the FM-601. This connects the outputs directly to
the inputs in case of abnormal operation.

One set of contacts on each plug-in card is series connected to the regulated supply and holds
01 in conduction when the circuit is complete. Q1 activates bypass relays K1 and K2, and connects
the inputs and outputs to their proper plug-in cards. Should any card be pulled, or AC or DC power
fail, the relays relax and the unit is automatically taken out of the audio chain. S1 is provided to over-
ride the circuit card interlock function for troubleshooting purposes.

4.9 METER BOARD
The meter board provides the following functions:

L audio level monitoring with calibrating controf;

R audio level monitoring with calibrating control;
Gain meter through-put;

Audio presence indication {audio gate} through-put;
Power on indication {power} through-put;

The output level meters are connected directly across the output connections and will display
the audio level even when the unit is in the bypass mode. R1 and R4 allow these meters to be cali-
brated in the range of +4 to +20 dB.
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SECTION 5
CALIBRATION

Normally the only adjustments required are those described in paragraph 3.2, Should
the unit not operate property these calibration procedures may be performed:

1. Remove the unit from service. Lower the hinged access panel and remove the
top cover. Place the test switch and the flat switch on the Logic PCB in the up position.
Ali other switches shouid be down. Place the Input and Output controls in their full
counterciockwise position. Place the Return Rate and the Peak/Avg Ratio controls in
their full clockwise position. Terminate the inputs and outputs with 600 OHMS.

2. Apply AC power and allow unit 1o stabilize for two minutes.
3. Measure and adjust if necessary the power supply for + and — 15 VDC.
= 4, Measure the DC voltage on TP-1 located on the control PCB. Adjust the

A o

return gain Control for 3.5 VDC.

5. Apply a 1000 Hz sine wave signal to the Left Channel input. Set the left
input and output control to their full clockwise position. Adjust the VCA volitage adjust
on the Left Channel Input PCB for an output level of +20 dBm.

6. Connect an oscilloscope to TP-1 on the Peak Detector/Limiter card. Adjust
the left symmetry control for even rectification.

7. Return the left input and output level controls to their full counter clockwise
position.

8. Repeat steps 5 and 6 substituting the right channel and TP-2 for the left and
TP-1.

9. Adjust the meter zero control on the Control PCB for a reading on the gain

meter within the green area.

10. Place the limit bypass switch on the Peak PCB into the set up position. Increase
input signal to —18 dBm. Adjust the peak unit control until clipping just starts. Return
the limit bypass switch to the normal mode.

11, Place the test switch on the Logic PCB in the down position. The Audio Gate
tight will illuminate as will the Gated LED on the Logic PCB.

12. Adjust the Peak ADJ on the Control PCB for an output level of +20 dBm.

13. Check unit for operation. Increase input level to +10 dBm. The output level

should not increase maore than 1 dB. The gain meter will indicate compression. Lower
the input level to —10 dBm. The output should return to +20 dBm within 5 seconds.
As the input is lowered, the output will continue to expand to +20 dBm, As the input
approaches —40 dBm the GATE Lamp will extinguish and after 10 seconds the gain
meter will return to the green position.
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14. Place the 1imit switch on the Logic PCB in the UP position. Apply
an input signal of -20 dBm.

Verify proper outputlevel +20 dBm. Lower input signal to -30 dBm.
Adjust the 1imit clamp on the Control PCB for an cutput level of +10 dBm.

NOTE

IN THIS MODE THE EXPANDER IS CLAMPED OUT OF OPERATION. THE UNIT
WILL COMPRESS BUT NOT EXPAND. IF SOME EXPANSION IS REQUIRED
BUT NOT A FULL 20 DB AS IN THE GATED MODE, THE LIMIT CLAMP CAN

BE ADJUSTED AS DESIRED.

15. The VU meters should be calibrated at time of installation.
16. OPERATIONAL CHECK AND ADJUSTMENT
17. The equipment noted below is required to perform the following

I

tests on the FM Limiters.

I. Required Test Equ1pment
A. Ferrograph, RTS 2 - Recorder Test Set

B. Ferrograph, ATUI - Auxiliary Test Units.

I1. Equivalent Test Equipment

A. An accurate Audio VU Meter
B. An accurate Audio Voltmeter
C. An accurate Distortion Analyzer

Proceed with tests as explained on pages 5-3 thru 5-6.
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SECTION 6
ASSEMBLY DRAWINGS AND SCHEMATICS

6.1 INTRODUCTIOM

This section provides descriptions and part numbers of parts
and assemblies followed by assembly drawings, schematic diagrams and
wiring diagrams required for maintenance of the FM-601 Stereo AGC
Limiter and the FM-6C0 Mono AGC Limiter.
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6-4 FM-601 - Master Printed Circuit Board Assembly 6-26
8914-1900-1




Title

Input Printed Circuit Board Assembly - 914-1901

Peak Detector/Limit Printed Circuit Board Assembly
914-1902

Control! Printed Circuit Board Assembly - 914-1903

Logic Printed Circuit Board Assembly - 914-1904

Output Printed Circuit Board Assembly - 914-1905

Meter Printed Circuit Board Assembly - 914-1906

Power Supply Printed Circuit Board Assembly
914-1907

Peak Detector/Limit Printed Circuit Board {Mono)
Assembly - 914-1912

Output Printed Circuit Board (Mono) Assembly
914-1915
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TABLE 6-1. FM AGC/LIMITER, MONO PARTS LIST - 937-0600

REF. DES. DESCRIPTION PART NO. qQTY.
_—— Connector, 12-Pin 418-1271 1
-—— Plug, 4-Pin 418-0240 1
———— Transformer: 376-7656 1
Dual Primary: 115V to 108V @ 50/60 Hz
Dual Secondary: 21V @ 1.3A; 23V @ 0.5A
_— Meter, VU, 3.5 inch (8.89 c¢m) dc Microammeter 319-0030 1
type, 1900 Ohm Movement, Type A scale
S Meter, Gain Indicator, 3.5 inch (8.8% cm) dc 319-0031 1
Microammeter type, 1900 Ohm Movement, Unity
gain face plate
- Fuse, 3AG, 0.5 Ampere, 250V, Slow-Blow 334-0050 1
——— Fuse Holder 415-2012 1
——— Switch, Toggle, DPDT, 1 Ampere @ 250V or 348-8363 1
3 Amperes 8 125V
—-—— Lamp, #327, 28Y, 0.040 Ampere 321-0327 2
-—— Indicator, Lamp Holder 324-0125 2
_—— Cap for Switch (Red)} 343-0013 1
_—— Cap for Switch (Green) 343-0018 1
——— Connector, 24-Pin 418-0306 1
——— Printed Circuit Board, Power Supply Assembly 914-1907 1
-———— Printed Circuit Board, Master Assembly 914-1900 1
_—— Printed Circuit Board, Input Assembly 914-1901 1
———— Printed Circuit Board, Peak Detector Assembly 914-1912 1
_—— Printed Circuit Board, Control Assembly 914-1903 1
_—— Printed Circuit Board, Logic Assembly 914-1904 1
——— Printed Circuit Board, Output Assembly (Mono) 914-1915 1
——— Printed Circuit Board, Meter Assembly 914-1906 1
TABLE 6-2. FM AGC/LIMITER, STEREQ PARTS LIST - 937-0601
(Sheet 1 of 2)
REF. DES. DESCRIPTION PART NO. QTy.
——— Connector, 12-Pin 418-1271 1
- Plug, 4-Pin 418-0240 1
-—-- Transformer: 376-7656 1
Dual Primary: 115V to 108V € 50/60 Hz
Dual Secondary: 21V @ 1.3 Amperes;
23¥ @ 0.5 Amperes
_— Meter, VU, 3.5 inch (8.89 cm) dc Microammeter 319-0030 1
type, 1900 Ohm Movement, Type A scale
——— Meter, Gain Indicator, 3.5 inch (8.89 cm) dc 319-0031 1
Microammeter type, 1900 Ohm Movement, Unity
gain face plate
e Fuse, 3AG, 0.5 Amperes, 250V, Slow-Blow 334-0050 1
-— Fuse Holder 415-2012 1
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TABLE 6-2. FM AGC/LIMITER, STEREQ PARTS LIST - 937-0601
(Sheet 2 of 2)

REF. DES. DESCRIPTION PART NO, QTY.
_——— Switch, Toggle, DPDT, 1 Ampere @ 250V or 348-8363 1
3 Amperes B 125V
———— Lamp, #327, 28V, 0.040 Amperec 321-0327 2
e Indicator, Lamp Holder 324-0125 2
———— Cap for Switch (Red) 343-0013 1
———— Cap for Switch (Green) 343-0018 1
—— Connector, 24-Pin 418-0306 1
-———- Printed Circuit Board, Power Supply Assembly 914-1907 1
---- Printed Circuit Board, Master Assembly 914-1900-1 1
-——— Printed Circuit Board, Input Assembly 914-1901 2
S Printed Circuit Board, Peak Detector Assembly 914-1907 1
———— Printed Circuit Board, Control Assembly 914-1903 1
——— Printed Circuit Board, Logic Assembly 914-1904 1
_— Printed Circuit Board, Output Assembly 914-1905 1
= -——- Printed Circuit Board, Meter Assembly 914-1906 1
o 1

——— Cable Assembly 906-0509

TABLE 6-3. ?M—GOO - MASTER PRINTED CIRCUIT BOARD ASSEMBLY - 914-1500-2

REF. DES. DESCRIPTION PART NO, qQTyY.
€1,c2 Capacitor, Ceramic Disc, 0.0047 uF, 1400V D02-2724 2
CR1 Diode, 1N4005 203-4005 1
Jl1 THRU J6&  Socket, 22-Pin 417-2300 6 -
J7 Socket, 24-Pin 418-0303 1
J8 Socket, 16-Pin 417-1601 1
J9,410 Socket, 1Z2-Pin 417-1276 2
J11 Socket, 4-Pin 418-0255 1
Kz Relay, SPDT, 24V 270-0007 1
Q1 Transistor, 2N3053 211-3053 1
R1 Resistor, 33 k Ohm 5%, 1/4UW 100-3353 1
R2 Resistor, 10 k Ohm 5%, 1/4W 100-1053 1
R3 Resistor, 100 Chm 5%, 1/2W 110-1033 1
S1,82 Switch, S1ide, DPDT 345-0863 2
———— Blank Circuit Board 514-1900 1
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TABLE 6-4, FM-601 - MASTER PRINTED CIRCUIT BOARD ASSEMBLY - 914-1900-1

REF. DES. DESCRIPTION PART NO, QTY.
C1,C2 Capacitor, Ceramic Disc, 0.0047 uF, 1400V Qp2-2724 2
CR1 Diode, 1IN40O5 203-4005 1
Jl THRU J6  Connector, 22-Pin 417-2300 6
J7 Connector, 24-Pin 418-0303 1
J8 Socket, 16-Pin 417-1601 1
J9,J10 Socket, 12-Pin 417-1276 2
Jil Socket, 4-Pin 418-0255 1
K1,K2 Relay, SPDT, 24V 270-0007 2
g1 Transistor, 2N3053 211-3053 i
R1 Resistor, 33 k Ohm 5%, 1/4W 100-3353 1
R2 Resistor, 10 k Ohm +5%, 1/4u 100-1053 1
R3 Resistor, 100 k Ohm 5%, 1/24 110-1033 1
§1,52 Switch, Slide, DPDT 345-0863 2

TABLE 6-5. INPUT PRINTED CIRCUIT BOARD ASSEMBLY - 914-1901
(Sheet 1 of 2)

REF. DES. DESCRIPTION PART NO. QTy.
Al01 Yoltage Controlled Attenuator 221-0202 1
€101 Capacitor, Tantalum Dipped, 1.0 uf 064-1063 1
clo2 Capacitor, Ceramic Disc, 10 pF 001-1014 1
€103 Capacitor, Tantalum Dipped, 4.7 uk 064-4763 1
C104 Capacitor, Mylar, 0.1 uF 030-1053 1 -
C105 Capacitor, Mica, 220 pF 040-2223 1
106 Capacitor, Ceramic Disc, 10 pF 001-1014 1
c1a7 Capacitor, Tantalum Dipped, 4.7 uf 064-4763 1
€108 Capacitor, Mica, 750 pF 042-7522 1
€109 Capacitor, Mica, 250 pF 042-2522 1
€110,C111 Capacitor, Ceramic Disc, 10 pF 001-1014 2
€112 Capacitor, Mica, 50 pf 040-5013 1
€113 Capacitor, Ceramic Disc, 10 pF 001-1014 1
€114,C115 Capacitor, Tantalum Dipped, 4.7 uf 064-4763 2
CR101 THRU Diode, 1N4148, Silicon, 10 mA, 100V 203-4148 4
CR104
ICiG1 THRU Integrated Circuit, 748C, High Performance, 221-7480 4
1C104 Operational Amplifier, 8-Pin DIP
1€105 Integrated Circuit, RC4558DN, Dual Operational 221-4558 1
Amplifier, 8-Pin DIP
K101,K102 Relay, SPDT, 24V 270-0024 2
101 Transistor, GES5816 211-5816 1
Q102 Transistor, GES5817 210-5817 1
Q103 Transistor, GES5H816 211-5816 1
Q104 Transistor, GES5817 210-5817 1
Q105 Transistor, GES5816 211-5816 1
R101 Resistor, 620 Ohm 5%, 1/4W 100-6233 1
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TABLE 6-5, [INPUT PRINTED CIRCUIT BOARD ASSEMBLY - 914-1901
(Sheet 2 of 2)

REF. DES. DESCRIPTION PART NO. QrY.
R102 Potentiometer, 10 k Chm, 10% 196-1053 1
R103 Resistor, 100 k Ohm 25%, 1/4W 100-1063 i
R104,R105 Resistor, 10 k Ohm x5%, 1/4W 100-1053 2
R106 Resistor, 4700 Ohm z5%, 1/4W 100-4743 1
R107 Resistor, 22 k Ohm #5%, 1/4W 100-2253 1
R108 Resistor, 330 k Ohm *5%, 1/4W 100-3363 1
R109 Resistor, 10 k Ohm +5%, 1/4W 100-1053 1
R110 Resistor, 330 k Ohm +5%, 1/4W 100-3363 1
R111 Resistor, 100 Ohm 5%, 1/4W 100-1033 1
R112 Resistor, 2700 Ohm 5%, 1/4W 100-2743 1
R113 Resistor, 8200 Ohm +5%, 1/44 160-8243 1
R114,R115 Resistor, 100 k Ohm £5%, 1/4W 100-1063 2
R116 Resistor, 3300 Ohm +5%, 1/4W 1060-3343 1
R117 Resistor, 10 k Ohm 5%, 1/4W 100-1053 1
R118 Resistor, 39 k Ohm 5%, 1/4W 100-3953 1
R119 Resistor, 7500 Ohm 25%, 1/4W 100-7543 1
R120 Potentiometer, 10 k Ohm, 10-Turn 179-1053 1
R121,R122 Resistor, 4700 Ohm =5%, 1/4W 100-4743 2
R123 THRU Resistor, 10 k Ohm x1%, 1/44 100-1051 3
R125

R126 Resistor, 820 k Ohm 5%, 1/4u 100-8263 1
R127 Potentiometer, 10 k Ohm, Vertical Adjust, 1/2W 177-1054 1
R128 Resistor, 100 k Ohm +5%, 1/44 100-1063 1
R129,R130 Resistor, 10 k Ohm +5%, 1/4W 100-1053 2
R131 Resistor, 39 k Chm 5%, 1/4W 100-3953 1
R132 Resistor, 75G0 Ohm +5%, 1/4W 100-7543 1
R133 Resistor, 100 k Ohm 5%, 1/44 100-1063 1
R134 Resistor, 10 k Ohm 5%, 1/44 100-1053 1
R135 Resistor, 33 k Ohm +5%, 1/4W 100-3353 1
R136 Resistor, 10 k Ohm 5%, 1/4U 100-1053 1
R137 Resistor, 220 Ohm 5%, 1/2W 110-2233 1
R138 Resistor, 100 k Ohm +5%, 1/4W 100-1063 1
R139 Resistor, 10 k Ohm 5%, 1/4W 100-1053 1
R140 Resistor, 33 k Ohm +5%, 1/4W 100-3353 1
R141 Resistor, 10 k Ohm 5%, 1/4U 100-1053 1
R147 Resistor, 220 Ohm +5%, 1/2W 110-2233 1
R143 Resistor, 12 k Ohm 5%, 1/4W 100-1253 1
Ti01 Transformer, Audio Input (B.E. Manufactured) 371-0002 1
- Socket, Integrated Circuit, 8-Pin 4317-0800 1
_— Blank Circuit Board 514-1901 1
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TABLE 6-6.

PEAK DETECTOR/LIMIT PRINTED CIRCUIT BOARD ASSEMBLY - 914-1902

REF., DES. DESCRIPTION PART NO. qQmyY.
201 Capacitor, Tantalum, 4.7 uF, 35V 064-4763 1
£z202 Capacitor, Ceramic Disc, 10 pF, 10% 001-1014 1
C203 THRU Capacitor, Tantalum, 4.7 uf, 35V 064-4763 5
c207
€208 Capacitor, Ceramic Disc, 10 pF, 10% 001-1014 1
€209,C210 Capacitor, Tantalum, 4.7 uF, 35V 064-4763 ?
c211,c212 Capacitor, Electrolytic, 100 uF, 25V 023-1083 2
CR201 THRU Diode, 1N4148, Silicon, 10 mA, 75V 203-4148 6
CR206
[C201,1C202 Integrated Circuit, 748, High Performance, 221-7480 2
Operational Amplifier, 8-Pin DIP
1€203 THRY Integrated Circuit, RC4558DN, Operational 221-4558 3
1205
Q201 Transistor, GES5817, PNP, Small Sigral, 210-5817 1
T0-18 Case
R201 Resistor, 10 k Ohm +5%, 1/4W 100-1053 1
R202 Resistor, 330 k Ohm +5%, 1/4W 100-3363 1
R203 Resistor, 10 k Ohm £5%, 1/4W 100-1053 1
Rz204 Resistor, 4700 Ohm 5%, 1/4W 1006-4743 1
RZ205 Potentiometer, 10 k Ohm =10% 1/2W 178-1054 1
R206 Resistor, 2200 Ohm 5%, 1/4U 100-2243 1
R2G7,RZ08 Resistor, 10 k Ohm +5%, 1/4W 100-1053 2
R209 Resistor, 100 k Ohm 5%, 1/4W 100-1063 1
R210 THRU Resistor, 10 k Ohm #5%, 1/4W 100-1053 1
RZ13
R214 Resistor, 330 k Ohm +5%, 1/4W 100-3363 1
RZ15 Resistor, 10 k Ohm 5%, 1/4W 100-1053 1
R216 Resistor, 4700 Chm +5%, 1/4W 100-4743 1
R217,R218 Resistor, 10 k Ohm 5%, 1/4W 100-1053 2
R220 Potenticmeter, 5 k Ohm 176-5044 1
R221 Resistor, 8200 Ohm zb%, 1/44 100-8243 1
R222,R225 Resistor, 10 k Ohm 5%, 1/4W 100-1053 5
RZ29 Potentiometer, 5 k Ohm 176-5044 1
R230 Resistor, 8200 Ohm 5%, 1/4W 100-8243 1
R231 Resistor, 10 k Qhm 5%, 1/4U 100-1053 1
5201 Switch, Toggle, SPDT, PC Mount 348-0123 1
_— Blank Circuit Board 514-1902 1
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TABLE 6-7.

CONTROL PRINTED CIRCUIT BOARD ASSEMBLY - 914-1903

(Sheet 1 of 2)

REF. DBES. DESCRIPTION PART NO. OTy.
€301 Capacitor, Tantalum, 4.7 uF, 35V 064-4763 1
£302 Capacitor, Electrolytic, 33 uF, 35V 024-3335 1
303 Capacitor, Tantalum, 2.2 uF, 35V 064-~2263 1
€304 Capacitor, Electrolytic, 33 uF, 3bV 024-3335 1
€305 Capacitor, Tantalum, 4.7 uF, 35V 064-4763 1
C306 Capacitor, Electrolytic, 100 uF, 25V 023-1083 1
€307,C308 Capacitor, Tantalum, 4.7 ufF, 35V 064-4763 2
CR301 Diode, Zener, 1N4739, 9.1V +10%, 1W 200-0009 1
CR302 THRU  Diode, 1N4148, Silicon, 10 mA, 75V 203-4148 9
CR310
IC301 Integrated Circuit, LM3900, Quad Operational 221-3900 1
Amplifier, 14-Pin DIP
Q301 Transistor, GES5816, NPN, Small Signal, 211-5816 1
T0-18 Case
G302 Transistor, 2N5457, JFET, N-Channel, 25V 212-5457 1
(G303,0304 Transistor, GESH816, NPN, Small Signal, 211-5816 4
T0-18 Case
Q305 Transistor, GES5817, PNP, Small Signal, 210-5817 1
T0-18 Case
Q306 THRU Transistor, GES5816, MPN, Small Signal, 211-5816 3
308 T0-18 Case
Q309 THRU Transistor, 2N5462, JFET, P-Channel, 40V 212-5462 4
0312
Q313 Transistor, GES5816, NPN, Small Signal, 211-5816 1
T0-18 Case
Q314 Transistor, 2Nb462, JFET, P-Channel, 40V 212-5462 1
R301 Potentiometer, 10 k Ohm x10%, 0.75W 179-1053 1
R302 Resistor, 8200 Ohm +5%, 1/4W 100-8243 1
R303 Resistor, 10 k Ohm =5%, 1/4W 100-1053 1
R304 Resistor, 270 k Ohm 5%, 1/4W 100-2763 1
R305 Resistor, 2700 Ohm +5%, 1/4W 100-2743 1
R308 Resistor, 10 k Ohm 5%, 1/4W 100-1053 1
R309 Resistor, 10 Ohm 5%, 1/4W 100-1023 1
R310 Resistor, 470 Ohm 5%, 1/4W 100-4733 1
R311 Resistor, 1 k Ohm 5%, 1/4W 100-1043 1
R312 Potentiometer, 50 k Ohm +10% 196-5053 1
R313 Resistor, 1 k Ohm z5%, 1/4W 100-1043 1
R314 Resistor, 10 k Ohm 5%, 1/4W 100-1053 1
R315 Resistor, 2200 Ohm +b%, 1/4W 100-2243 1
R316 Resistor, 1 Meg Ohm 5%, 1/4W 100-1073 1
R317 Resistor, 976 k Ohm 1%, 1/4U 103-4766 1
R318 Resistor, 10 k Ohm 5%, 1/4W 100-10563 1
R319 Resistor, 4700 Ohm +5%, 1/4W 100-4743 1
R320 Resistor, 3900 Ohm 5%, 1/4W 100-3943 1
R321 Resistoy, 3300 Ohm 5%, 1/4W 100-3343 1
R322 Resistor, 100 Ohm +5%, 1/4W 100-1033 1
R323 Resistor, 100-4763 1

470 k Ohm 5%, 1/4UW
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TABLE 6-7. CONTROL PRINTED CIRCUIT BOARD ASSEMBLY - 914-1903
(Sheet 2 of 2)

REF. DES. ' DESCRIPTION PART NO. QTY.
R324 Resistor, 22 k Ohm +5%, 1/4W 160-2253 1
R325,R326 Resistor, 10 k Ohm +5%, 1/4W 100-1053 2
R327,R328 Resistor, 100 k Ohm +5%, 1/4W 100-1063 i
R329 Resistor, 1 Meg Ohm 5%, 1/4U 100-1073 1
R330 Potentiometer, 10 k Ohm 210%, 0.75W, 10-Turn 179-1053 1
R331 Resistor, 1 Meg Ohm £5%, 1/44 100-1073 1
R332 Resistor, 47 k Ohm +5%, 1/4W 100-4753 1
R333 Resistor, 1 Meg Ohm +5%, 1/4W 100-1073 1
R334 Resistor, 10 k Ohm #5%, 1/4W 100-1053 1
R336 Potentiometer, 2.5 Meg Ohm, *10% 196-2573 1
R337 Resistor, 220 k Ohm 5%, 1/4W 100-2263 1
R338 Resistor, 1 Meg Ohm +5%, 1/4W 100-1073 1
R339 Resistor, 10 k Ohm =5%, 1/4W 100-1053 1 .
R340 Resistor, 1 Meg Ohm =5%, 1/4W 100-1073 1 =
R341 Resistor, 10 k Ohm +b%, 1/4W 100-1053 1 BEE
R342 Potentiometer, 10 k Ohm +£10%, 0.75W, 10-Turn 179-1053 1
R343 Resistor, 22 k Ohm 5%, 1/4W 100-2253 1
R344 Resistor, 2700 Ohm 5%, 1/4W 100-2743 1
R345 Potentiometer, 10 k Ohm 210%, 0.75W, 10-Turn 179-1053 1
X1C301 Integrated Circuit Socket, 14-Pin DIP 417-1400 1
——— Blank Circuit Board 514-1903 1

TABLE 6-8. LOGIC PRINTED CIRCUIT BOARD ASSEMBLY - 914-1904 1
(Sheet 1 of 2) ;
REF. DES. DESCRIPTION PART NO. QTY.
c401,C402 Capacitor, Tantalum, 4.7 uF, 35V 064-4763 2
CR402 Diode, 1N4148, Silicon, 10 mA, 75V 203-4148 1
CR403 Diode, 1N473%, 9.1V, z10%, 1W 200-0009 1
CR405,CR406, Diode, 1N4148, Silicon, 10 mA, 75V 203-4148 g
CR408,CR412
THRU CR416,
CR418
CR419 Diode, 1N4739, 9.1V, £10%, 1W 200-0009 1
CR420 Diode, 1N4148, Silicon, 10 mA, 75V 203-4148 1
CR421 Diode, 1N4739, 9.1V, £10%, 1¥W 200-0009 1
CR422 THRU Diode, 1N4148, Silicon, 10 mA, 75V 203-4148 8
CR4Z9
1401 THRU Indicator, LED, 20 mA @ 1.6V 323-7344 6
1406
1€401 Integrated Circuit, LM3900, Quad Operational 221-3900 1
Amplifier, 14-Pin DIP
Icaoz? Integrated Circuit, 74COON, Quad 2 Input NAND 221-7400 1

Gate, 14-Pin DIP
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TABLE 6-8. LOGIC PRINTED CIRCUIT BOARD ASSEMBLY - 914-1904

REF. DES. DESCRIPTION PART NO. qQTy.
Q401 THRU Transistor, GES5816, NPN, Small Signal, 211-5816 6
Q406 T0-18 Case
Q407 THRU Transistor, MPS6566, NPN, Silicon, Small 211-6566 3
(409 Signal, T0-92 Case
(0410,0411 Transistor, GES5817, PNP, Small Signal, 210-5817 2
T0-18 Case
R401,R402 Resistor, 10 k Ohm 5%, 1/4W 100-1053 2
R403,R404 Resistor, 2 Meg CGhm +5%, 1/4W 100-2073 2
R405 THRU Resistor, 1 Meg Ohm 5%, 1/4W 100-1073 4
R408
R409 Resistor, 10 k Ohm +5%, 1/4W 100-1053 1
R410,R411 Resistor, 100 k Ohm 5%, 1/4W 100-1063 2
R41Z ,R413 Resistor, 10 k Ohm 5%, 1/4W 100-1053 2
R414 Resistor, 2200 Ohm 5%, 1/4W 100-2243 -1
R415,R416 Resistor, 4700 Ohm +5%, 1/4W 100-4743 2
R&17 Resistor, 10 k Chm *5%, 1/4W 100-1053 1
R418 Resistor, 2200 Ohm +5%, 1/4W 100-2243 1
R419 Resistor, 4700 Ohm *5%, 1/4W 100-4743 1
R420,R421 Resistor, 1 Meg Chm 5%, 1/4W 100-1073 2
R422 Resistor, 27 k Ohm +5%, 1/44 100-2753 1
R424 ,R425 Resistor, 10 k Ohm 5%, 1/4W 100-1053 2
RA26 Resistor, 82 k Ohm 5%, 1/4W 100-8253 1
R427 Resistor, 4700 Ohm 5%, 1/4W 100-4743 1
R428 Resistor, 100 k Ohm +5%, 1/4W 100-1063 1
R429 Resistor, 4700 Ohm 5%, 1/4W 160-4743 1
R430 Resistor, 100 k Ohm #5%, 1/4W 100-1063 1
R431 THRU Resistor, 4700 Chm +5%, 1/4 160-4743 3
R433
R434 ,R435 Resistor, 2200 OChm =5%, 1/4 100-2243 2
R436 Resistor, 10 k Ohm 5%, 1/4UW 100-1053 1
R437,R438 Resistor, 2200 Ohm =5%, 1/4W 160-2243 2
S401 THRU Switch, SPDT, Toggle 348-0123 6
S406
X1C401, Integrated Circuit Socket, 14-Pin CIP 417-1460 2
xic4oz
——— Blank Circuit Board 514-1904 1
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TABLE 6-9. OUTPUT PRINTED CIRCUIT BOARD ASSEMBLY - 914-1905
(Sheet 1 of 2)

REF. DES. DESCRIPTION PART NO. GTY.

€501 Capacitor, Tantalum, 4.7 ufF, 35V 064-4763 1

€502 Capacitor, 10 pF #10%, 1 kV 001-1014 1

€503 Capacitor, Mica, 750 pF 5%, 500V 042-7522 1

€504 Capacitor, Mica, 250 pF +5%, 500V 042-2522 1

Ch05 Capacitor, 10 pF x10%, 1 kV 001-1014 1

C506,C507 Capacitor, Tantalum, 4.7 uF, 35V 064-4763 z

C508 Capacitor, 10 pF +10%, 1 kV ' 001-1014 1

€509 Capacitor, Mica, 750 pF 5%, 500V 042-7522 1

€510 Capacitor, Mica, 250 pF +5%, 500V 042-2522 1

£511 Capacitor, 10 pF =10%, 1 kV 001-1014 1

€512 Capacitor, Tantalum, 4.7 uF, 35V 064-4763 1

€513,C514 Capacitor, Electrolytic, 100 uF, 40V 014-1084 2

€516,C517 Capacitor, Mylar Film, 0.047 uF +10%, 100V 030-4743 2

CR501,CR502 Diode, 1N4148, Silicon, 10 mA, 75V 203-4148 Vi

IC501 THRU  Integrated Circuit, ME5534AN, Low Noise 221-5534 4

IC504 Operational Amplifier, 8-Pin DIP

K501 THRU Relay, SPDT, 24V 270-0024 4

K504

0501 Transistor, GES5817, PNP, Small Signal, 210-5817 i
T0-18 Case

(502 Transistor, GES5816, NPN, Small Signal, 211-5816 1
T0-18 Case

Q503 Transistor, GESB817, PNP, Small Signal, 210-5817 1
T0-18 Case

Q504 Transistor, GES5816, NPN, Small Signal, 211-5816 1
T0-18 Case

(505 Transistor, GES5817, PNP, Small Signal, 210-5817 1
T0-18 Case

Q506 Transistor, GES5816, NPN, Small Signal, 211-5816 1
T0-18 Case

(507 Transistor, GES:Z817, PNP, Small Signal, 210-5817 1
T0-18 Case

Q508 Transistor, GES5816, NPN, Small Signal, 211-5816 1
T0-18 Case

0509 Transistor, GES5817, PNP, Small Signal, 210-5817 1
T0-18 Case

0510 Transistor, GES5816, NPN, Small Signal, 211-5816 1
T0-18 Case

Q511 Transistor, GES5817, PNP, Small Signal, 210-5817 1
T0-18 Case

(517 Transistor, GES5816, MPN, Small Signal, 211-5816 1
T0-18 Case

Q513 Transistor, GES5817, PNP, Small Signal, 210-5817 1
T0-18 Case

Q514 Transistor, GES5816, NPN, Small Signal, 211-5816 1
T0-18 Case

{515 Transistor, GES5817, PNP, Small Signal, 210-5817 1

T0-18 Case
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TABLE 6-~9. CQUTPUT PRINTED CIRCUIT BOARD ASSEMBLY - 914-1905
(Sheet 2 of 2)
REF. DES. DESCRIPTION PART NO. qry.
Q516 Transistor, GES5816, NPN, Small Signal, 211-5816 1
T0-18 Case
R501 Resistor, 10 k Ohm =5%, 1/4W 100-1053 1
R502 THRU Resistor, 100 k Ohm +5%, 1/4U 100-1063 3
R504
R505 Potentiometer, 10 k Chm, +10% 196-1053 1
R506 Resistor, 4700 Ohm 5%, 1/4W 100-4743 1
R507 Resistor, 10 k Ohm 5%, 1/4W 106-1053 1
R508 Resistor, 4700 Ohm 5%, 1/4W 100-4743 1
R509 Resistor, 3900 Ohm 5%, 1/4W 100-3943 1
R510,R511 Resistor, 10 Ohm +5%, 1/4W 100-1023 2
R512 Resistor, 10 k Ohm 5%, 1/4W 100-1053 1
R513 THRU Resistor, 100 k Ohm 5%, 1/4W 100-1063 3
R515
R516 Potentiometer, 10 k Ohm, +10% 196-1053 i 3
Rb617 Resistor, 4700 Ohm 5%, 1/4W 100-4743 1 z
R518 Resistor, 10 k Ohm 5%, 1/4W 100-1053 1 i
R519 Resistor, 4700 Ohm 5%, 1/4W 100-4743 1
R520 Resistor, 3900 Ohm +5%, 1/4W 100-3943 1
R521,R522 Resistor, 10 Ohm 5%, 1/4W 100-1023 2
R523 Resistor, 100 k OHm +5%, 1/4K 100-1063 1
R524 Resistor, 10 k Chm +5%, 1/4W 100-1053 1
R525 Resistor, 33 k Ohm 5%, 1/4U 100-3353 1
R526 Resistor, 10 k Ohm 25%, 1/44 100-1053 1
R527 Resistor, 100 k Ohm =5%, 1/44 100-1063 1
R528 Resistor, 10 k Ohm #5%, 1/4W 100-1053 1
R529 Resistor, 33 k Ohm =5%, 1/4U 100-3353 1 :
R530 Resistor, 10 k Ohm 5%, 1/4W 100-1053 1
R531,R532 Resistor, 100 Ohm 5%, 1/2W 110-1033 2
T501,T502 Transformer, 1010, Audio Output 371-0004 2
X1C501 THRU Integrated Circuit Socket, 8-Pin DIP 417-0800 4
XIC504
———— Blank Circuit Board 514-1905 1
TABLE 6-10. METER PRINTED CIRCUIT BOARD ASSEMBLY - 914-1906
{Sheet 1 of 2)
REF. DES. DESCRIPTION PART NO. QrTy.
CR1 THRU Diode, 1N98, Germanium, 20 mA, 100V 202-0098 8
CR8
Ji Integrated Circuit Socket, 16-Pin DIP 417-1601 1
R1 Potentiometer, 50 k Ohm £10%, 1/2W 178-5054 1
R? Resistor, 10 k COhm 5%, 1/4W 100-1053 1
R3 Resistor, 3300 Ohm +5%, 1.4W 100-3343 1
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TABLE 6-10. METER PRINTED CIRCUIT BOARD ASSEMBLY - 914-1906
(Sheet 2 of 2)

REF. DES. DESCRIPTION PART NO. QTy.
R4 Potentiometer, 50 k Ohm 10%, 1/2W 178-5054 1
R5 Resistor, 10 k Ohm +b%, 1/4W 100-1053 1
R6 Resistor, 3300 Ohm 5%, 1/4W 100-3343 1
R7,R8 Resistor, 180 Ohm +5%, 1/2W 110-1833 2
-—-- Blank Circuit Board _ 514-1906 1

TABLE 6-11. POWER SUPPLY PRINTED CIRCUIT BOARD ASSEMBLY - 914-1907
{Sheet 1 of 2)

REF. DES. DESCRIPTION PART NO. QTy.
C1 Capacitor, Electrolytic, 1000 uF, 50V 014-1094 1 B
C2 Capacitor, Electrolytic, 100 uF, 40V 014-1084 1
€3 Capacitor, Tantalum, 1.0 uF, 35V 064-1063 1
c4 Capacitor, Mica, 100 pF, 50V 040-1022 1
C5 Capacitor, Electrolytic, 100 uf, 40V 014-1084 1
Cé Capacitor, Electroiytic, 1000 uF, 50V 014-1094 1
C7 Capacitor, Electrolytic, 100 uf, 40V 0141084 1
C8 Capacitor, Tantalum, 1.0 uF, 35V 064-1063 1
(] Capacitor, Mica, 100 pF, 50V 040-1022 1
€10 Capacitor, Electrolytic, 100 ufF, 40Y 014-1084 1
CR1 Bridge Rectifier, MGA370A3, 4 Amps, 50-~200V 239-0003 1
CR2 Diode, 1N4005, Siticon, 1 Ampere, 600V £03-4005 1
CR3 Diode, INS8, Germanium, 20 mA, 100V 202-0098 1
CR4 Bridge Rectifier, MDA970A3, 4 Amps, 50-200V 239-00603 1
CR5 Diode, IN4QO5, Silicon, 1 Ampere, 600V 203-4005 1
CR6 Diode, IN98, Germanium, 20 mA, 100V 202-0098 1
IC1,IC2 Voltage Requlator, UA723, 14-Pin DIP 227-0723V 2
P9 Plug, 12-Pin 418-1271 1
_—— Pins for P9 417-0053 9
Q1 Transistor, 2N3904, Silicon, NPN, T0-92 Case 211-3904 1
g2 Transister, 2N3055, Silticon, NPN, Power, 219-3055 1
T6-3 Case
Q3 Transistor, 2ZN3904, Silicon, NPN, T0-92 Case 211-3904 1
04 Transistor, 2N3055, Silicon, NPN, Power, 219-3055 1
T0-3 Case

R1 Resistor, 22 Ohm 5%, 1/4W 1002223 1
R2 Resistor, 3900 Ohm #5%, 1/4W 100-3943 1
R3 Resistor, 1 Ohm 5%, 1W 120-1013 1
R4 Resistor, 3.9 Ohm £5%, 1/2W 110-3913 1
R5 Resistor, 3300 Ohm 5%, 1/4W 100-3343 1
Ré Potentiometer, 2 k Ohm x10%, 1/2W 178-2044 i
R7 Resistor, 15 k Ohm 5%, 1/44 100-1553 1
R8 Resistor, 3900 Ohm +5%, 1/4W 100-3943 1
R9 Resistor, 22 Ohm +5%, 1/4 Watt 100-2223 1
R10 Resistor, 3900 Ohm +5%, 1/4W 100-3943 1

6-34




i

TABLE 6-11.

(Sheet 2 of 2)

POWER SUPPLY PRINTED CIRCUIT BOARD ASSEMBLY - 914-1907

REF. DES. DESCRIPTION PART NO. QTyY.
R11 Resistor, 1 Ohm 5%, 1/4¥ 120-1013 1
R12 Resistor, 3.9 Ohm 5%, 1/2W 110-3913 1
R13 Resistor, 3300 Ohm 5%, 1/4W 100-3343 1
R14 Potentiometer, 2 k Ohm x10%, 1/2W 178-2044 1
R15 Resistor, 15 k Ohm 5%, 1/4W 100-1553 1
R16 Resistor, 3900 Ohm =5%, 1/4W 100-3943 1
XIC1,X1C2 Integrated Circuit Socket, 14-Pin DIP 417-1400 2
—— Biank Circuit Board 514-1907 1
TABLE 6-12. PEAK DETECTOR/LIMIT PRINTED CIRCUIT BOARD {MONO) ASSEMBLY
914-1912
REF. DES. DESCRIPTION PART NO. Qry.
201 Capacitor, Tantalum, 4.7 uF, 35V 064-4763 1
€202 Capacitor, Ceramic Disc, 10 pF, 1 k¥ 001-1014 1
€203 THRU Capacitor, Tantalum, 4.7 uf, 35V 064-4763 b
C206,C210
€211 Capacitor, Electrolytic, 100 uF, 2bV 023-1083 1
CR201 THRU Diode, 1N4148, Silicon, 10 mA, 75Y 203-4148 3
CR203
16201 Integrated Circuit, 748C, High Performance, 221-7480 1
Operational Amplifier, 8-Pin DIP
1C203 THRU  Integrated Circuit, RC4558DN, Operational 221-4558 3
IC205 Amplifier, 8-Pin DIP
Q201 Transistor, GES5817, PNP, Small Signal, 210-5817 1
T0-1& Case
R201 Resistor, 10 k Chm +5%, 1/4W 100-1053 1
R202 Resistor, 330 k Ohm 5%, 1/44 100-3363 1
R203 Resistor, 10 k Ohm 5%, 1/4W 160-1053 1
k204 Resistor, 4700 Ohm =5%, 1/4W 100-4743 1
R205 Potentiometer, 10 k Ohm +10%, 1/2W 178-1054 1
R206 Resistor, 2200 Ohm 5%, 1/4W 100-2243 1
R207 ,R208 Resistor, 10 k Chm =5z, 1/4W 100-1053 2
R209 Resistor, 100 k Ohm +5%, 174U 100-1063 i
R21C THRU Resistor, 10 k Ohm 5%, 1/44 100-1053 5
R212,R217,
R218
R220 Potentiometer, 5 k Ohm 176-5044 1
R221 Resistor, 8200 Ohm +5%, 1/4W 100-8243 1
R222 ,R225 Resistor, 10 k Ohm 5%, 1/4W 100-1053 2
S201 Switch, Toggle, SPDT, 5A @ 125 VAC & 28 VDC 348-0123 1
_— Blank Circuit Board 514-1902 1
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TABLE 6-13. OUTPUT PRINTED CIRCUIT BOARD (MONO) ASSEMBLY - 914-1915
{Sheet 1 of 2)

REF. DES, DESCRIPTION PART NO. QTYy.

€501 Capacitor, Tantalum, 4.7 uF, 35V 064-4763 1

C502 Capacitor, Ceramic Disc, 10 pF, 1 kV 001-1014 1

€503 Capacitor, Mica, 750 pF, 500V 042-7522 1

C504 Capacitor, Mica, 250 pF, 500V 042-2522 1

€505 Capacitor, Ceramic Disc, 10 pF, 1 kV 001-1014 1

€506 Capacitor, Tantalum, 4.7 uF, 35V 064-4763 1

€513,C514 Capacitor, Electrolytic, 100 uF, 40V 0141084 2

C516,C517 Capacitor, Mylar Film, 0.047 uF, 100V 030-4743 2

CR501,CR502 Diode, IN4148, Silicon, 10 mA, 75V 203-4148 2

IC501,1C502 Integrated Circuit, 748C, High Performance, 221-7480 2
Operational Amplifier, 8-Pin DIP

K502 ,K504 Relay, SPDT, 24V 270-0024 2

Q501 Transistor, GES5817, PNP, Small Signal, 210-5817 i
T0-18 Case

(502 Transistor, GES5816, NPN, Small Signal, 211-5816 1
T0-18 Case

(503 Transistor, GESH817, PNP, Small Signal, 210-5817 1
T0-18 Case

(504 Transistor, GES5816, NPN, Small Signal, 211-5816 1
T0-18 Case

(505 Transistor, GES5817, PNP, Small Signal, 210-5817 1
T0-18 Case

Q506 Transistor, GESH816, NPN, Small Signal, 211-5816 1
T0-18 Case

0513 Transistor, GES5817, PNP, Small Signal, 210-5817 1
T0-18 Case 4

Q514 Transistor, GES5816, NPN, Small Signal, 211-5816 1
T0-18 Case

Q515 Transistor, GES5817, PNP, Small Signatl, 210-5817 1
T0-18 Case

Q516 Transistor, GES5816, HPN, Smati Signal, 211-5816 1
T0-18 Case

R501 Resistor, 10 k Ohm +5%, 1/4W 100-1053 1

R502 THRU Resistor, 100 k Chm 5%, 1/4W 100-1063 3

R504

R505 Potentiometer, 10 k Ohm, +10% 196-1053 1

R506 Resistor, 100 Ohm +5%, 1/4UW ' 100-4743 1

R507 Resistor, 10 k Ohm 5%, 1/4KW 100-1053 1

R508 Resistor, 100 Ohm #5%, 1/4W 100-4743 1

R509 Resistor, 3900 Ohm =5%, 1/4W 100-3943 1

R510,R511 Resistor, 10 Ohm +5%, 1/4W 100-1023 2

R523 Resistor, 100 k Ohm +5%, 1/4W 100-1063 1

R524 Resistor, 10 k Ohm 5%, 1/4W 100-1053 1

R525 Resistor, 33 k Ohm +5%, 1/4W 100-3353 1

R526 Resistor, 10 k Ohm £5%, 1/4W 100-1053 1
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TABLE 6-13, OUTPUT PRINTED CIRCUIT BOARE {MONO) ASSEMBLY - 914-1915
{Sheet 2 of 2)
REF. DES. DESCRIPTION PART NO. gQty.
R527 Resistor, 100 k Ohm 5%, 1/4M 100-1063 1
R528 Resistor, 10 k Ohm +5%, 1/4W 100-~1053 1
R529 Resistor, 33 k Ohm 5%, 1/4W 100-3353 1
R530 Resistor, 10 k Ohm 5%, 1/4¥W i00-1053 1
R531,R532 Resistor, 100 Ohm =b%, 1/2UW 110-1033 2
T501 Transformer, Audio Qutput 371-0004 1
———— Blank Circuit Board 514-1905 1
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