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IMPORTANT INFORMATION

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: 1) inspected the containers for visible signs of damage and 2) counted 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, unpack it and inspect thoroughly for concealed damage. If concealed dam-
age is discovered, immediately notify the carrier, confirming the notification in writing, and secure an inspection re-
port. This item 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.

RF PRODUCT TECHNICAL ASSISTANCE - REPAIR SERVICE — REPLACEMENT PARTS.

Technical assistance is available from Broadcast Electronics by letter, prepaid telephone, fax, or E-mail. Equip-
ment requiring repair or overhaul should be sent by common carrier, prepaid, insured, and well protected. If proper
shipping materials are not available, contact the Customer Service Department for a shipping container. Do not the
mail equipment. We can assume no liability for inbound damage, and necessary repairs become the obligation of
the shipper. Prior arrangement is necessary. Contact the Customer Service Department for a Return Authoriza-
tion.

Emergency and warranty replacement parts may be ordered from the following address. Be sure to include the
equipment model number, serial number, part description, and part number. Non—emergency replacement parts
may be ordered directly from the Broadcast Electronics stock room by fax at the number shown below.

FACILITY CONTACTS —

Broadcast Electronics, Inc. — Quincy Facility
4100 N. 24th St. P.O. BOX 3606

Quincy, lllinois 62305

Telephone: (217) 224-9600

Fax: (217) 224-9607

E-Mail: General — bdcast@bdcast.com
Web Site: www.bdcast.com

RF PRODUCT TECHNICAL ASSISTANCE — REPAIR - EMERGENCY/WARRANTY REPLACEMENT PARTS -

Telephone: (217) 2249600
E-Mail: rfservice@bdcast.com
Fax: (217) 2249607

NON-EMERGENCY REPLACEMENT PARTS —
Fax: (217) 224-9609

RETURN, REPAIR, AND EXCHANGES.

Do not return any merchandise without our written approval and Return Authorization. We will provide special ship-
ping 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 returned merchan-
dise must be sent freight prepaid and properly insured by the customer.

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 parts will be supplied F.O.B. factory. At the discretion of Broadcast Electronics, the
customer may be required to return the defective part or equipment to Broadcast Electronics, Inc. F.O.B. Quincy,
lllinois. 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.

PROPRIETARY NOTICE.

This document contains proprietary data of Broadcast Electronics, Inc. No disclosure, reproduction, or use of any
part thereof may be made except by prior written permission.

MODIFICATIONS.

Broadcast Electronics, Inc. reserves the right to modify the design and specifications of the equipment in this manu-
al without notice. Any modifications shall not adversely affect performance of the equipment so modified.



WARNING

OPERATING HAZARDS

READ THIS SHEET AND OBSERVE ALL SAFETY PRECAUTIONS

ALL PERSONS WHO WORK WITH OR ARE EXPOSED TO POWER TRANSISTORS MUST TAKE PRECAUTIONS
TO PROTECT THEMSELVES AGAINST POSSIBLE SERIOUS BODILY INJURY. EXERCISE EXTREME CARE
AROUND SUCH PRODUCTS. UNINFORMED OR CARELESS OPERATION OF THESE DEVICES CAN RESULT
IN POOR PERFORMANCE, DAMAGE TO THE DEVICE OR PROPERTY, SERIOUS BODILY INJURY, AND POSSI-
BLY DEATH.

DANGEROUS HAZARDS EXIST IN THE OPERATION OF POWER TRANSISTORS

The operation of power transistors involves one or more of the following hazards, any one of which, in the absence of
safe operating practices and precautions, could result in serious harm to personnel.

A. HIGH VOLTAGE — Normal operating voltages can be deadly. Additional information follows.

B. RF RADIATION — Exposure to RF radiation may cause serious bodily injury possibly resulting in
blindness or death. Cardiac pacemakers may be affected. Additional information follows.

C. BERYLLIUM — OXIDE POISONING — Dust or fumes from BeO ceramics used as thermal links with
power transistors are highly toxic and can cause serious injury or death. Additional information follows.

D. RF BURNS - Circuit boards with RF power transistors contain high RF potentials. Do not operate an RF
power module with the cover removed.

HIGH VOLTAGE

The transmitter operates at voltages high enough to kill through electrocution. Personnel should always break the
primary circuits when access to the transmitter is required.

RADIO FREQUENCY RADIATION

Exposure of personnel to RF radiation should be minimized, personnel should not be permitted in the vicinity of open
energized RF generating circuits, or RF transmission systems (waveguides, cables, connectors, etc.), or energized
antennas. It is generally accepted that exposure to “high levels” of radiation can result in severe bodily injury includ-
ing blindness. Cardiac pacemakers may be affected.

The effect of prolonged exposure to “low level” RF radiation continues to be a subject of investigation and controver-
sy. It is generally agreed that prolonged exposure of personnel to RF radiation should be limited to an absolute mini-
mum. It is also generally agreed that exposure should be reduced in working areas where personnel heat load is
above normal. A 10 mW/cm? per one tenth hour average level has been adopted by several U.S. Government agen-
cies including the Occupational Safety and Health Administration (OSHA) as the standard protection guide for em-
ployee work environments. An even stricter standard is recommended by the American National Standards Institute
which recommends a 1.0 mW/cm?2 per one tenth hour average level exposure between 30 Hz and 300 MHz as the
standard employee protection guide (ANSI C95.1-1982).

RF energy must be contained properly by shielding and transmission lines. All input and output RF connections, such
as cables, flanges and gaskets must be RF leakproof. Never operate a power tube without a properly matched RF
energy absorbing load attached. Never look into or expose any part of the body to an antenna, open RF generating
circuit, or RF transmission system while energized. Monitor the tube and RF system for RF radiation leakage at regu-
lar intervals and after servicing.

DANGER — BERYLLIUM OXIDE CERAMICS (BeO) — AVOID BREATHING DUST OR FUMES

BeO ceramic material is used as a thermal link to carry heat from a transistor to the heat sink. Do not perform any
operation on any BeO ceramic which might produce dust or fumes, such as grinding, grit blasting, or acid cleaning.
Beryllium oxide dust or fumes are highly toxic and breathing them can result in serious personal injury or death. BeO
ceramics must be disposed of only in a manner prescribed by the device manufacturer.



TABLE OF CONTENTS
PARAGRAPH PAGE NO.

SECTION I GENERAL INFORMATION

INTRODUCTION.
RELATED PUBLICATIONS.
EQUIPMENT DESCRIPTION.
FM-3C/FM-2C GENERAL
FMi-201/FMi-106 GENERAL
FM-100C EXCITER.
FXi-250 DIGITAL EXCITER.
FXi-250 DIGITAL EXCITER (HD SYSTEM).
XPi-10 EXPORTER (HD SYSTEM).
POWER SUPPLY.
RF POWER AMPLIFIER MODULES.
CONTROLLER.
COMBINER.
TRANSMITTER CONFIGURATIONS.
OPTIONAL EQUIPMENT AND SPARE PARTS KITS.
EQUIPMENT SPECIFICATIONS.

i
NowE

[
[a
-

|
[y
©

o=

@@

-~

I
® ¢
I

®

N

1
OJOJ[\D[\DCL\JZ%I.\DL\DL\DL\D

L

e e e e e e e e e e
e e e e e e e e e e
1
[« I« p RN B B V) T N N N S

SECTION II INSTALLATION

INTRODUCTION.
UNPACKING.
ENVIRONMENTAL REQUIREMENTS.
COOLING AIR REQUIREMENTS.
INSTALLATION.
EQUIPMENT PLACEMENT.
RACK PREPARATION.
EQUIPMENT INSTALLATION.
TRANSMITTER MOUNTING.

FM-100C EXCITER MOUNTING BRACKET
INSTALLATION.

COMPONENT INSTALLATION.
WIRING.
EXCITER CONNECTIONS.
REMOTE CONTROL.
EXTERNAL INTERLOCK.
MODULATION MONITOR RECEPTACLE.
AUDIO INPUT CONNECTIONS.
RF OUTPUT TRANSMISSION LINE CONNECTION.
AC POWER CONNECTIONS.
GROUND.

AC POWER CONNECTIONS - TRANSMITTER
FACTORY CABINET INSTALLATIONS.

PRELIMINARY OPERATION. 2-25

Lol

DN NN NNDNDNDNN
© ® o

1 1
L\Dr—tr—tr—ﬂr—ﬂspo.mpag—ﬂ
DO DD DNDNDDDDDDDN DN

1
DN NN e s e

@@

— -3

o
w w o

w
N

~

)
© !
)

e

=
== O O O O

o

l\'J[\Dl\'J[\'J[\'J[I\'Jl\'Jl\'Jl\'Jl\Dl\'J
DO DD N = b e e e e e

~
~

l\Dl\Dl\Dl\Dl\Dll\Dl\Dl\Dl\Dl\Dl\D
mmmmmggmwwww

5
N
o

© Broadcast Electronics 2010 .
ALL RIGHTS RESERVED -1-
Printed in the U.S.A.



PARAGRAPH

SECTION III

OPERATION

INTRODUCTION.
CONTROLS AND INDICATORS.
OPERATION.

TURN-ON.

TURN-OFF.

MULTIMETER OPERATION.
SYSTEM PARAMETER DISPLAY.
MODULE PARAMETER DISPLAY.

POWER ADJUST.

EXCITER OPERATION.

FAULT RESET.

RF POWER MODULE STATUS AND DRIVE
INDICATORS.

POWER SUPPLY FAULT INDICATORS.

THEORY OF OPERATION

INTRODUCTION.

OVERALL OPERATION.

POWER SUPPLY/RF CIRCUITRY OPERATION.
CONTROLLER CIRCUITRY OPERATION.

CONTROLLER ON/OFF SWITCH CIRCUIT BOARD.

TRANSMITTER ON CONTROL CIRCUIT
TRANSMITTER OFF CONTROL CIRCUIT.
REMOTE CONTROL ENABLE/DISABLE CIRCUIT
REMOTE CONTROL FAILSAFE INPUT CIRCUIT.
AFC LOCK INPUT CIRCUIT.
RESET CIRCUIT.
EXTERNAL INTERLOCK CIRCUIT.
TRANSMITTER RAISE POWER CIRCUIT.
TRANSMITTER LOWER POWER CIRCUIT.
CONTROLLER CIRCUIT BOARD.
AUTOMATIC-POWER-CONTROL CIRCUIT.
METER AMPLIFIER/BUFFER CIRCUITS.
INLET AIR TEMPERATURE CIRCUIT.
REFLECTED POWER METER CIRCUIT.
FORWARD POWER METER CIRCUIT.
TRANSMITTER FAULT DETECTION CIRCUITRY.
CONTROLLER METER SWITCH CIRCUIT BOARD.
METER DISPLAY CIRCUIT BOARD.
RF AMPLIFIER CIRCUITRY OPERATION.

-11 -

PAGE NO.

ODC}JODC}JODCI)DODC}JC}JC}JCDC}J
(o sIENEENEEN e Me e Mo e e Nl S

¥
®

| IR Y R A A D |
IR CRR TR O (O S Sy iy iy S

I

T T A A s e s e
[ T e T e T e T e T e S e G G e S e S e G O N T N T N T G O T e T

S O Ot



PARAGRAPH PAGE NO.

SECTION V MAINTENANCE

INTRODUCTION.
SAFETY CONSIDERATIONS.
POWER AMPLIFIER EFFICIENCY.
FIRST LEVEL MAINTENANCE.
ROUTINE MAINTENANCE.
INSPECTION AND CLEANING.
CONTROLLER BATTERY.
AIR FILTERS.
FLUSHING FANS.
SECOND LEVEL MAINTENANCE.
ELECTRICAL ADJUSTMENTS.
MULTIMETER DISPLAY CALIBRATION.

REFLECTED POWER METER, VSWR FOLDBACK,
AND VSWR OVERLOAD CALIBRATION.

OIOIOIOIOIOICIJIOIOIOIOIOIOI
WNDNDNEF M QO WM

010101010101?1010101010101
AR R W W NDNDNDN

SR WoXwhHEo

5-62. FORWARD POWER CALIBRATION. 5-7
5-74. PAV CALIBRATION. 5-8
5-88. TEMPERATURE CALIBRATION. 5-8
5-100. PA MODULE FORWARD POWER CALIBRATION. 5-9
5-114. CONTROLLER SQUARING CIRCUIT ADJUSTMENTS. 5-10
5-115. RF POWER AMPLIFIER MODULE ADJUSTMENTS. 5-10
5-116. LOW-PASS FILTER. 5-10
5-117. TRANSMITTER FREQUENCY RE-PROGRAMMING.  5-10
5-127. TROUBLESHOOTING. 5-11
5-128. TYPICAL METER INDICATIONS. 5-11
5-129. POWER AMPLIFIER POWER SUPPLY MODULES. 5-12
5-132. CONTROLLER POWER SUPPLY. 5-14
5-140. POWER AMPLIFIER MODULE 5-14
TROUBLESHOOTING/REPAIR.
5-143. TRANSMITTER TROUBLESHOOTING PROCEDURES. 5-15
5-144. TRANSMITTER COMPONENT LOCATIONS. 5-21
5-146. COMPONENT REPLACEMENT PROCEDURE. 5-21
SECTION VI PARTS LIST
6-1. INTRODUCTION. 6-1
SECTION VII DRAWINGS
7-1. INTRODUCTION. 7-1
LIST OF TABLES
TABLE DESCRIPTION PAGE NO.
1-1. FM-3C/FM-2C ELECTRICAL SPECIFICATIONS 1-7
1-2. FMi-201/FMi-106 ELECTRICAL SPECIFICATIONS 1-10
3-1 FM-3C/FM-2C AND FMi-201/FMi-106 CONTROLS AND  3-1
INDICATORS

5-1. FM-3C/FM-2C TROUBLESHOOTING 5-16
6-1. REPLACEABLE PARTS LIST INDEX 6-1

iii-



LIST OF ILLUSTRATIONS
FIGURE DESCRIPTION PAGE NO.

1-1. FM-3C/FM-2C AND FMi-201/FMi-106 TRANSMITTERS  1-3

2-1. TRANSMITTER INSTALLATION DIAGRAM 2-3

2-2. FM-3C/FM-2C AND FMi-201/FMi-106 RACK 2-7
INSTALLATION

2-3. FM-3C/FM-2C EXCITER MOUNTING BRACKET 2-9
INSTALLATION

2-4. FM-3C/FM-2C/FMi-201/FMi-106 2-12
COMPONENT INSTALLATION

2-5. FM-3C/FM-2C/FMi-201/FMi-106 CONNECTIONS 2-14

2-6. REMOTE CONTROL CONECTIONS 2-17

2-7 RF OUTPUT AND MODULATION MONITOR 2-20
CONNECTIONS

2-8. FM-3C/FMi-201 AC POWER CONNECTIONS 2-22

2-9. FM-2C/FMi-106 AC POWER CONNECTIONS 2-23

2-10. AC WIRING - FACTORY CABINET INSTALLATIONS 2-25

3-1 FM-3C/FM-2C/FMi-201/FMi-106 CONTROLS 3-2
AND INDICATORS

4-1. FM-3C/FM-2C/FMi-201/FMi-106 TRANSMITTER 4-3
BLOCK DIAGRAM

4-2. POWER SUPPLY/RF CIRCUIT SIMPLIFIED SCHEMATIC 4-5

4-3. FM-3C/FM-2C/FMi-201/FMi-106 TRANSMITTER 4-7
CONTROLLER SIMPLIFIED SCHEMATIC

4-4. CONTROLLER ON/OFF SWITCH CIRCUIT BOARD 4-9
SIMPLIFIED SCHEMATIC

4-5. MULTIPLEXER AND MODULE SELECT CIRCUIT 4-10
BOARD SIMPLIFIED SCHEMATIC

4-6. RF AMPLIFIER MODULE SIMPLIFIED SCHEMATIC 4-17

5-1 FM-3C/FM-2C/FMi-201/FMi-106 TYPICAL PA 5-2
EFFICIENCY

5-2. ADJUSTABLE VOLTAGE SOURCE 5-4

5-3. CONTROLLER AND METER DISPLAY CIRCUIT 5-5
BOARD CONTROLS

5-4. FM-3C/FM-2C/FMi-201/FMi-106 COMPONENT 5-23

LOCATOR

—iv-
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1-2.

1-3.
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1-8.

1-9.

1-10.

SECTION |
GENERAL INFORMATION

INTRODUCTION.

Information presented by this section provides a general description of the Broadcast Elec-
tronics FM-3C/FM-2C and FMi-201/FMi-106 transmitters and lists equipment specifica-
tions.

RELATED PUBLICATIONS.

The following list of publications provides data for equipment associated with the FM-3C/
FM-2C and FMi-201/FMi-106 transmitters.

PUBLICATION NUMBER EQUIPMENT
597-1002 FM-100C FM Transmitter/Exciter

The following list of publications provides data for equipment associated with the
FMi-402/FMi-301 transmitters.

PUBLICATION NUMBER EQUIPMENT

597-0541 FXi-60/250 Digital Exciter Manual
597-0542-XM3 FXi & XPi Quick Installation Guide
597-0542-008 XPi-10 Operation Manual

EQUIPMENT DESCRIPTION.

FM-3C/FM-2C GENERAL

The Broadcast Electronics FM-3C transmitter is a 3 kW solid-state FM ONLY transmitter
designed for continuous operation in the 87.5 MHz to 108 MHz broadcast band (refer to
Figure 1-1). The FM-3C transmitter is equipped 1) an FM-100C FM exciter, 2) four mod-
ular switching power supply assemblies, 3) six modular solid-state broadband plug-in RF
power amplifier modules, 4) a low-pass filter, 5) a combiner, and 6) a CMOS controller.

The Broadcast Electronics FM-2C transmitter is a 2 kW solid-state FM ONLY transmitter
designed for continuous operation in the 87.5 MHz to 108 MHz broadcast band. (refer to
Figure 1-1). The FM-2C transmitter is equipped with: 1) an FM-100C FM exciter, 2)
three modular switching power supply assemblies, 3) four modular solid-state broadband
plug-in RF power amplifier modules, 4) a low-pass filter, 5) a combiner, and 6) a CMOS
controller.

All the components with the exception of the FM-100C exciter are housed in a single chas-
sis. The FM-100C exciter is housed on slide-rails above the transmitter chassis. The en-
tire transmitter can be installed in a 19 inch EIA rack if desired.

®
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1-11. FMi—201/FMi—106 GENERAL

1-12. The Broadcast Electronics FMi-201 transmitter is a 3 kW FM Only, 2.1 kW FM+HD, and
840 Watt HD Only solid-state transmitter based largely on the FM-3C architecture and is
designed for continuous operation in the 87.5 MHz to 108 MHz broadcast band (refer to
Figure 1-1).

1-13. The FMi-201 transmitter is equipped with: 1) an FXi-250 Digital FM Exciter, 2) an XPi-10
HD Exporter, 3) four modular switching power supply assemblies, 4) 6 modular solid-state

broadband plug-in RF power amplifier modules, 5) a low-pass filter, 6) a combiner, and 7) a
CMOS controller.

1-14. The Broadcast Electronics FMi-106 transmitter is a 2 kW FM Only, 1.4 kW FM+HD, and
560 Watt HD Only solid-state transmitter based largely on the FM-2C architecture and is
designed for continuous operation in the 87.5 MHz to 108 MHz broadcast band (refer to
Figure 1-1).

1-15. The FMi-106 transmitter is equipped with: 1) an FXi-250 Digital FM Exciter, 2) an XPi 10
HD Exporter, 3) three modular switching power supply assemblies, 4) 4 modular solid-
state broadband plug-in RF power amplifier modules, 5) a low-pass filter, 6) a combiner,
and 7) a CMOS controller.

1-16. Some specific features include:

1. The FM-100C/FXi-250 exciters. The exciters are equipped with a digital frequency
synthesizer and superior audio performance.

2. A broadband design which eliminates tuning controls.

3. Modular switching power supply units. Three power supplies provide operating
potentials for the RF power amplifier modules in FM-3C/FMi-201 models. Two
power supplies provide operating potentials for the RF power amplifier modules in
FM-2C/FMi-106 models. A separate switching power supply unit provides
operating potentials for the controller.

4. Modular solid-state broadband plug-in amplifier modules.

5. A CMOS controller with VSWR detection.

6. A unique efficient broadband combiner unit containing no dissipation resistors.
The combiner is designed to operate with open or shorted inputs.

®
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FM-2C TRANSMITTER

FMi-201 TRANSMITTER FMi-106 TRANSMITTER

597-3002-1

coPYRIGHT © 2010 BROADCAST ELECTRONICS, INC

FIGURE 1-1. FM-3C/FM-2C AND FMi-201/FMi-106 TRANSMITTERS
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1-17.

1-18.

1-19.

1-20.

1-21.

1-22.

1-23.

FM-100C EXCITER. The FM-100C exciter is a solid-state wideband FM exciter provid-
ing a continuously variable RF output at any frequency within the 87.5 MHz to 108 MHz
broadcast band in 10 kHz increments. The FM-100C is designed to accept multiple wide-
band composite inputs from a stereo generator or SCA generator. In addition, the
FM-100C is equipped with a 600 Ohm balanced monaural input. A tapped dual primary
power transformer and a voltage selector allows operation from a wide range of ac input
potentials.

The FM-100C is equipped with a digitally programmed frequency synthesizer which gen-
erates and maintains the phase and frequency of the carrier. A temperature compensated
reference oscillator and a dual-speed phase-locked-loop control circuit locks the frequency
of a modulated oscillator to a precision frequency oscillator allowing prompt on-frequency
operation. A solid-state broadband 10 to 100 watt RF amplifier provides amplification of
the FM signal. Exciter operating parameters are monitored and displayed by a
front-panel digital LCD multimeter and an LED display.

FXi—250 DIGITAL EXCITER. The FXi-250 Digital Exciter comes standard with the
FMi-201/FMi-106 transmitters. The FXi-250 is a solid-state wideband digital FM exciter
providing a continuously variable RF output at any frequency within the 87.5 to 108 MHz
FM broadcast band in 10 kHz increments. The FXi-250 is divided into several board as-
semblies. The assemblies include: 1) DSP (Digital Signal Processor) Modulator, 2) Control-
ler, 3) Oscillator/Filter, 4) RF Amplifier, 5) Power Supply, and 6) Color GUI Interface.

The FXi-250 is highly integrated and comes with the following standard features: 1) AES
Input, 2) L&R Analog Inputs, 3) Balanced and Unbalanced Composite Inputs, 4) Two In-
ternal SCA Generators, 5) Internal RDS Generator, 6) External SCA/RDS Input. The FXi-
250 also has a buit in stereo generator, compressor, and limiter all of which are software
programmable and defeatable. The digital exciter also provides modulation Directly To
Channel (DTC) 87.5 - 108 MHz, eliminating any analog up converter processes. The chas-
sis of the FXi-250 requires 7 inches (height) of a 19 inch (wide) rack cabinet. Refer to pub-
lication 597-0541 for a detailed explanation of the FXi-250 features.

FXi—250 DIGITAL EXCITER (HD SYSTEM). When the FXi-250 Exciter is used in a
FMi-201/FMi-106 transmitter the FXi is equipped with an Exgine Card. Refer to publica-
tion 597-0542-XMS3 for detailed instructions for the Installation and Setup of an FXi Ex-
citer (w/Exgine) and XPi-10 Exporter.

XPi-10 EXPORTER (HD SYSTEM). FMi-201/FMi-106 transmitters come standard with
an XPi-10 HD Exporter. The XPi works in conjunction with the FXi (w/Exgine) to provide
HD signals to the FMi-201/FMi-106 transmitter. Refer to publication 597-0542-XM3 for
detailed instructions for the Installation and Setup of an FXi Exciter (w/Exgine) and XPi
10 Exporter.

POWER SUPPLY. The FM-3C/FM-2C and FMi-201/FMi-106 transmitters are equipped
with modular switching power supply assemblies. Three switching power supplies in
FM-3C/FMi-201 models and two switching power supplies in FM-2C/FMi-106 models
provide dc operating potentials for the transmitter power amplifier circuitry. A separate
modular switching power supply is provided for the controller circuitry. The transmitter
power supply circuitry is equipped with overload protection, over-voltage protection, high
temperature protection, and a soft-start feature which minimizes in-rush currents.

®
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1-24. RF POWER AMPLIFIER MODULES. The FM-3C/FMi-201 transmitter is equipped
with 6 RF power amplifier modules. The FM-2C/FMi-106 is equipped with 4 RF power
amplifier modules. Each module consists of a broadband solid-state RF amplifier and a
logic circuit board. The RF amplifier contains two dual MOSFET power transistors oper-
ated in a push-pull configuration. Each module is designed to output 500 watts of RF pow-
er. RF amplifier operations are monitored by the logic circuit board. The logic circuit
board is designed to monitor over-current, over-voltage, high reflected power, and high
temperature conditions. A limit circuit is designed to limit the RF output during high re-
flected power, high temperature, over-current, or high forward power demand conditions.
The operating status of the module is displayed by a front panel LED. The LED displays
normal, fault, and limit conditions. A second module status LED displays the presence of
RF drive at the module.

1-25. CONTROLLER. Transmitter control and monitoring operations are performed by a
CMOS logic controller. The controller utilizes extensive RF1I filtering and CMOS logic cir-
cuitry to ensure maximum reliability. A battery back-up system is incorporated into the
design to maintain the controller memory during ac power interruptions. Operating poten-
tials for the controller circuitry are provided by a modular switching power supply. The
supply provides the controller circuitry with a stable +5 and +15 volt dc supply.

1-26. The transmitter RF output power is controlled by a power control circuit. The circuit is
designed to raise or lower the transmitter power in response to the front panel raise and
lower switches. A fault circuit monitors transmitter operations for an RF power amplifier
module fault, a power supply module fault, a high reflected power condition, or a high
temperature condition.

1-27. The controller is also equipped with metering circuitry. Meter amplifier/buffering circuits
are provided for the RF power amplifier module forward power, current, voltage, and tem-
perature samples. Meter amplifier/buffering circuits are also provided for the transmitter
forward power, reflected power, PA voltage, and exhaust air temperature samples. Display
of the samples is provided by an LCD multimeter. Samples are selected for application to
the multimeter by a meter switch circuit board.

1-28. COMBINER. In FM-3C/FM-2C and FMi-201/FMi-106 transmitters, the RF power mod-
ule outputs are combined using a unique combiner assembly. The FM-3C/FMi-201 is
equipped with a 6 position combiner designed to produce 3 kW of RF output power.
FM-2C/FMi-106 is equipped with a 4 position combiner designed to produce 2 kW of RF
output power. The unique features of the combiner include: 1) very low loss, 2) broadband,
3) no dissipative resistors, 4) no cable connections, and 5) operates with open or shorted
inputs.

1-29. TRANSMITTER CONFIGURATIONS.
1-30. The FM-3C/FM-2C transmitters can be ordered in the following configurations:
P/N DESCRIPTION

909-3001-204 FM-3C 3 kW FM Transmitter for operation in
the 87.5 MHz to 108 MHz broadcast band, 196V
to 252V ac 50/60 Hz single phase supply. Includes
FM-100C FM exciter, 196V to 252V ac 50/60 Hz
single phase operation.

909-2001-204 FM-2C 2 kW FM Transmitter for operation
in the 87.5 MHz to 108 MHz broadcast band, 196V
to 252V ac 50/60 Hz single phase supply. Includes
FM-100C FM exciter, 196V to 252V ac 50/60 Hz
single phase operation.

®
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969-2001 FM-2C Transmitter Less Power Supplies.

1-31. The FMi-201/FMi-106 transmitters can be ordered in the following configurations:
P/N DESCRIPTION
909-0201-404 FMi-201 2.1 k€W FM+HD (840 W HD ONLY) Transmit

ter with an FXi 250 Exciter and XPi 10 HD Exporter for
operation in the 87.5 MHz to 108 MHz broadcast band,
196V to 252V ac 50/60 Hz single phase supply.

909-0106-404 FMi-106 1.4 kW FM+HD ( 560 W HD ONLY) Transmit
ter with an FXi 250 Exciter and XPi 10 HD Exporter for
operation in the 87.5 MHz to 108 MHz broadcast band,
196V to 252V ac 50/60 Hz single phase supply.

1-32. OPTIONAL EQUIPMENT AND SPARE PARTS KITS.

1-33. The following text presents the optional equipment and spare parts kits available for the
use with the FM-3C/FM-2C and FMi-201/FMi-106 transmitters.

P/N DESCRIPTION
909-0051-204 FC-30 FM SCA Generator.

979-0406 Recommended spare parts kit for FM-3C/FM-2C
and FMi-201/FMi-106 solid-state transmitters.
Includes selected switches, relays, etc. Does not
include spare parts for the FM-100C/FXi-250.

979-0407 Recommended semiconductor kit for
FM-3C/FM-2C and FMi-201/FMi-106 solid-state
transmitters. Does not include semiconductors for
the FM-100C/FXi-250.

979-0408 100% semiconductor kit for the FM-3C/FMi-201
solid-state transmitters. Does not include
semiconductors for the FM-100C/FXi-250.

979-0409 100% semiconductor kit for the FM-2C/FMi-106
solid-state transmitters. Does not include
semiconductors for the FM-100C/FXi-250.

1-34. EQUIPMENT SPECIFICATIONS.

1-35. Refer to Table 1-1 for the FM-3C/FM-2C specifications or Table 1-2 for the
FMi-201/FMi-106 specifications.

®
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TABLE 1-1. FM-3C/FM-2C ELECTRICAL SPECIFICATIONS

(Sheet 1 of 3)

PARAMETER SPECIFICATION
RF POWER OUTPUT
FM-3C 750 watts to 3 kW (as specified).
FM-2C 500 watts to 2 kW (as specified).

FREQUENCY RANGE 87.5 to 108 MHz (as specified).

Exciter programmable in 10 kHz increments.

RF OUTPUT IMPEDANCE 50 Ohms.

RF OUTPUT CONNECTOR 1 5/8 inch EIA female field flange.

MAXIMUM VSWR Rated power into 1.5:1 maximum without output
matching. Capable of operating into high VSWR
conditions with automatic power reduction. Open
and short circuit protected at all phase angles.

EXCITER Model FM-100C, solid-state 120 watt output

AM SIGNAL-TO-NOISE RATIO:

Asynchronous

Synchronous

FM-3C

FM-2C

RF HARMONIC SUPPRESSION

FM SIGNAL-TO-NOISE RATIO:

Mono/Composite

Stereo

with digitally programmed synthesizer. 10 kHz
increment programming.

55 dB below an equivalent reference carrier with
100% AM modulation @ 400 Hz, 75 microsecond
deemphasis (no FM modulation present).

50 dB below an equivalent 3 kW reference car-
rier @ 100% AM modulation @ 400 Hz. 75 uS de-
emphasis with £75 kHz FM modulation @ 400 Hz
and a 3 kW output power.

50 dB below an equivalent 2 kW reference car-
rier @ 100% AM modulation @ 400 Hz. 75 uS de-
emphasis with £75 kHz FM modulation @ 400 Hz
and a 2 kW output power.

Meets all FCC/DOC requirements and CCIR
recommendations.

85 dB below +75 kHz deviation @ 400 Hz meas-
ured in a 20 Hz to 30 kHz bandwidth with 75
microsecond deemphasis.

82 dB below +75 kHz deviation @ 400 Hz meas-
ured in a 20 Hz to 30 kHz bandwidth with 75
microsecond deemphasis.

®
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TABLE 1-1. FM-3C/FM-2C ELECTRICAL SPECIFICATIONS

(Sheet 2 of 3)
PARAMETER SPECIFICATION
DISTORTION
Mono/Composite
Harmonic 0.02% or less at 400 Hz.
SMPTE Intermodulation 0.02% or less, 60 Hz/7 kHz, Ratio:
Distortion 4:1 Monophonic, 1:1 Composite.
CCIF Intermodulation 0.02% or less, 15 kHz/14 kHz, 1:1 Ratio.
Distortion

Transient Intermodulation
Distortion

Stereo
Harmonic

SMPTE Intermodulation
Distortion

CCIF Intermodulation
Distortion

Transient Intermodulation
Distortion

STEREO SEPARATION
DYNAMIC STEREO SEPARATION

LINEAR CROSSTALK
(Main to Sub/Sub to Main
Due to Amplitude and Phase Matching)

NON-LINEAR CROSSTALK
(Main to Sub/Sub to Main
Due to Distortion Products)

AC POWER REQUIREMENTS

AC POWER CONSUMPTION
FM-3C

FM-2C

OVERALL EFFICIENCY
FM-3C

FM-2C
SAFETY COMPLIANCE

0.02% or less, sine wave/square wave.

0.05% or less at 400 Hz.
0.05% or less, 60 Hz/7 kHz, 4:1 Ratio.

0.05% or less, 15 kHz/14 kHz, 1:1 Ratio.

0.05% or less, sine wave/square wave.

50 dB or better, 30 Hz to 15 kHz (sine wave).

40 dB or greater, 30 Hz to 15 kHz (normal
program content).

45 dB Minimum below 100% modulation,
30 Hz to 15 kHz.

70 dB Minimum below 100% modulation.

196 to 252V ac 50/60 Hz single phase.

6 kW typical at a 3 kW RF power output,
50 Ohm resistive load.

4.2 kW typical at a 2 kW RF power output, 50
Ohm resistive load.

50% or greater (AC line input to RF output).
48% or greater (AC line input to RF output).
IEC 215.

®
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TABLE 1-1. FM-3C/FM-2C PHYSICAL AND ENVIRONMENTAL SPECIFICATIONS

(Sheet 3 of 3)

PARAMETER

SPECIFICATION

PHYSICAL
DIMENSIONS:
FM-100C Exciter

Transmitter

WEIGHT
FM-100C Exciter
Transmitter

FM-3C
FM-2C

ENVIRONMENTAL

HEAT DISSIPATION
FM-3C (3 kw Output)

FM-2C (2 kW Output)

COOLING AIR REQUIREMENTS
AMBIENT TEMPERATURE RANGE

MAXIMUM ALTITUDE
50 Hz Operation

60 Hz Operation
MAXIMUM HUMIDITY

Width: 19.00 inches (48.3 cm).
Height: 7.00 inches (17.8 cm).
Depth: 19.00 inches (48.3 cm).

Width: 19.00 inches (48.3 cm).
Height: 42.00 inches (106.68 cm).
Depth: 28.5 inches (72.39 cm).

40 pounds (18.1 kg) unpacked.

260 pounds (117.9 kg) unpacked.
212 pounds (96.2 kg) unpacked.

3 kW (10,250 Btu/H) at a 3 kW RF output, 50
Ohm resistive load.

2.2 kW (7525 Btu/H) at a 2 kW RF output,
50 Ohm resistive load.

1400 cubic feet per minute (39.7 m3/min).
+32°F to +122°F (0°C to +50°C).

0 to 7,500 feet above sea level (0 to 2286 meters).
0 to 10,000 feet above sea level (0 to 3048 meters)

95%, non-condensing.
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TABLE 1-2. FMi-201/FMi-106 ELECTRICAL SPECIFICATIONS

(Sheet 1 of 4)

Internal 10 MHz Ref.
External 10 MHz Ref.(GPS)

MODULATION CAPABILITY
MODULATION TYPE
MODULATION MODES
ASYNCHRONOUS AM S/N RATIO

SYNCHRONOUS AM S/N RATIO

SPURIOUS AND HARMONIC

PARAMETER SPECIFICATION
RF POWER OUTPUT
FMi-201
HD Only 500 W - 840 W (-20 dB HD ratio)
FM+HD 1.0 kW - 2.1 kW (-20 dB HD ratio)
FM ONLY 750 W - 3.0 kW
FMi-106
HD Only 200 W - 560 W (-20 dB HD ratio)
FM+HD 500 W - 1.4 kW (-20 dB HD ratio)
FM ONLY 500 W - 2.0 kW
RF OUTPUT IMPEDANCE 50 Ohms
RF OUTPUT CONNECTOR 1 5/8 inch EIA female field flange
PA EFFICIENCY
HD Only greater than 40% at rated power
FM+HD greater than 40% at rated power
OVERALL EFFICIENCY
HD Only greater than 20% at rated power
FM+HD greater than 40% at rated power
FM Only
FMi-201 greater than 50% at rated power
FMi-106 greater than 48% at rated power
VSWR Rated power into 1.5:1 maximum without output
matching. Capable of operating into higher VSWR
conditions with automatic power reduction. Open
and short circuit protected at all phase angles.
FREQUENCY RANGE 87.5 to 108 MHz (as specified).
Exciter programmable in 10 kHz increments.
FREQUENCY STABILITY

+/- 150 Hz, -10 - 50 degrees C
Determined by source

+/- 300kHz FM Mode
Digitally synthesized direct to channel
FM Only, FM+HD, HD Only

55dB below rated power with 100% AM at 400Hz
and 75usec de-emphasis (no modulation present)

50dB below rated power with 100% AM
modulation at 400Hz and 75usec de-emphasis
(+/-75kHz modulation)

Meets or exceeds all FCC, IC, CE, CCIR, and
TIEC215, NRSC-5A requirements.
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TABLE 1-2. FMi-201/FMi-106 ELECTRICAL SPECIFICATIONS

(Sheet 2 of 4)
PARAMETER SPECIFICATION
AC INPUT 196 TO 252VAC,47 to 63 Hz, Single Phase
POWER FACTOR
FMi-201 .98 @ 230VAC
FMi-106 .99 @ 230VAC
AC CURRENT REQIURMENTS
FMi-201
HD Only 18A
FM+HD 28A
FM Only 28A
FMi-106
HD Only 12A
FM+HD 16A
FM Only 22A
AC POWER CONSUMPTION
FMi-201
HD Only 2.9 kW @ 840 W RF Output, 50 Ohm resistive load
FM+HD 4.95 kW @ 2.1 kW RF Output, 50 Ohm resistive
load
FM Only 6 kW @ 3 kW RF Output, 50 Ohm resistive load
FMi-106
HD Only 2.2 kW @ 560 W RF Output, 50 Ohm resistive load
FM+HD 3.2 kW @ 1.4 kW RF Output, 50 Ohm resistive load
FM Only 4.2 kW @ 2 kW RF Output, 50 Ohm resistive load
FM AUDIO PERFORMANCE
Modes Stereo, Mono, L Only, R Only
AES Input Level -2 dBFS for 100% modulation. Sampling rates of
32 kHz, 44.1 kHz, 48 kHz, or 96 kHz; 16-24 bits
AES Impedance 110 Ohms
AES Connector Wire - XLR. Optical - Toslink.
Mono Amplitude Response +/-0.1 dB, 20 Hz to 15 kHz
Composite Amplitude Response +/-0.1 dB, 20 Hz to 53 kHz, +/-0.1dB, 53 kHz to 100
kHz
IMD Distortion
Mono/Stereo 0.03% or better
Composite 0.005% or better
THD + Noise
Stereo 0.03% or better, 20 Hz to 22 kHz, 75 uSec
de-emphasis
Composite 0.005% or better (10 Hz to 53 kHz), 75 uSec

Pre_Emphasis

de-emphasis
0, 50 uSec, or 75 uSec

®
1 11 E BROADCAST
- ELECTRONICS INC




TABLE 1-2. FMi-201/FMi-106 ELECTRICAL SPECIFICATIONS

(Sheet 3 of 4)

PARAMETER

SPECIFICATION

FM AUDIO PERFORMANCE (Con’t)
S/N Ratio
Stereo

Mono/Composite

Audio Overshoot
Stereo Pilot

Dynamic/Stereo Separation

Linear Crosstalk

Non-Linear Crosstalk
Composite Transient Intermod

Composite Slew Rate

Composite Group Delay

Composite Phase Response

INTERNAL SCAs (2)
Frequency
Deviation
Injection Level
Pre-Emphasis
Amplitude Response
S/N Ratio
THD
2nd Harmonic Suppression
3rd Harmonic Suppression
All Others

RBDS Generator
Frequency
Injection Level

EXTERNAL SCAs (2)
Frequency
Amplitude Response
S/N Ratio

Harmonic Distortion

IMD

Crosstalk (SCA to Stereo, Stereo to
SCA, SCA to SCA)

87 dB or better below 100% modulation @ 400kHz,
20 Hz to 22 kHz, 75 uSec De-emphasis, A weighting
95 dB or better below 100% modulation @ 400kHz,
20 Hz to 22 kHz, A weighted

Less than 0.2 dB

19 kHz, adjustable from 0% to 15% in 0.1%
increments

65 dB or better, 20 Hz to 15 kHz

90 dB below 100% reference

80 dB below 100% reference

0.005% or less

11.8 V/usec

+/- 5 nSec, 22 Hz to 53 kHz. +/- 30 nSec, 53 kHz to
100 kHz.

+/-0.05 Deg from linear phase, 10 Hz to 100 kHz

57 kHz to 99 kHz software programmable
1 kHz to 10 kHz

2% to 15%, 0.1 kHz increments

0, 50usec, 75usec, or 150usec

+/- 0.5 dB, 20 Hz to 7 kHz

80 dB, 150 uSec de-emphasis

0.1%, 10 Hz to 5 kHz

40 dB or better below the subcarrier

45 dB or better below the subcarrier

80 dB or better below the subcarrier, 50 Hz to 100
kHz

57 kHz +/- 0.1 Hz
2% to 15%, 0.1 kHz increments

Externally generated in the 53 kHz to 99 kHz range
+/- 0.5 dB, 40 kHz to 100 kHz

80 dB below a +6 kHz deviation, 400 Hz, 150 uSec
de-emphasis

0.2% or less

0.2% or less, no pre/de emphasis

80 dB below 100% modulation

®
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TABLE 1-2. FMi-201/FMi-106 ELECTRICAL SPECIFICATIONS

(Sheet 4 of 4)

PARAMETER

SPECIFICATION

PHYSICAL

DIMENSIONS:
FXi-250 Exciter

Transmitter

WEIGHT
FMi-201
FMi-106

SAFETY
ENVIRONMENTAL

HEAT DISSIPATION
FM ONLY
FMi-201

FMi-106

HD ONLY
FMi-201

FMi-106

FM + HD
FMi-201

FMi-106

COOLING AIR REQUIREMENTS
AMBIENT TEMPERATURE RANGE

MAXIMUM ALTITUDE
50 Hz Operation

60 Hz Operation
MAXIMUM HUMIDITY

Width: 19.0 inches (48.3 cm).
Height: 7.0 inches (17.8 cm).
Depth: 22.5 inches (57.15 c¢m).

Width: 19.00 inches (48.3 cm).
Height: 42.00 inches (106.68 cm).
Depth: 28.5 inches (72.39 cm).

260 pounds (117.9 kg) unpacked.
212 pounds (96.2 kg) unpacked.

Meets IEC 215.

3 kW (10,250 Btu/H) at a 3 kW RF output, 50
Ohm resistive load.

2.2 kW (7525 Btu/H) at a 2 kW RF output,
50 Ohm resistive load.

2.14 kW (7304 Btu/H) at 840 W RF output, 50
Ohm resistive load.

1.7 kW (5802 Btu/H) at 560 W RF output,

50 Ohm resistive load.

2.85 kW (9730 Btu/H) at 2.1 kW RF output, 50
Ohm resistive load.

2.1 kW (7170 Btu/H) at 1.4 kW RF output,

50 Ohm resistive load.

1400 cubic feet per minute (39.7 m3/min).
+32°F to +122°F (0°C to +50°C).

0 to 7,500 feet above sea level (0 to 2286 meters).
0 to 10,000 feet above sea level (0 to 3048 meters).

95%, non-condensing.
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2-1.
2-2.

2-3.
2-4.

2-5.

2-6.
2-7.

2-8.
2-9.

2-10.

2-11.

2-12.
2-13.

2-14.
2-15.

SECTION 1l
INSTALLATION

INTRODUCTION.

This section contains information required for the installation and preliminary checkout of
the Broadcast Electronics FM-3C/FM-2C and FMi-201/FMi-106 transmitters.

UNPACKING.

The equipment becomes the property of the customer when the equipment is delivered to
the carrier. Carefully unpack the transmitter. Perform a visual inspection to determine
that no apparent damage has been incurred during shipment. All shipping materials
should be retained until it is determined that the unit has not been damaged. Claims for
damaged equipment must be promptly filed with the carrier or the carrier may not accept
the claim.

The contents of the shipment should be as indicated on the packing list. If the contents are
incomplete, or if the unit is damaged electrically or mechanically, notify both the carrier
and Broadcast Electronics.

ENVIRONMENTAL REQUIREMENTS.

Table 1-2 provides environmental conditions which must be considered prior to transmit-
ter installation. Refer to Table 1-2 in SECTION I, INTRODUCTION and ensure the
transmitter is to be installed in an acceptable environment.

COOLING AIR REQUIREMENTS.

The FM-3C/FM-2C and FMi-201/FMi-106 transmitters require a source of cooling air to
maintain an acceptable operating temperature. The transmitters require a cooling air flow
of 1400 cubic feet per minute (refer to Figure 2-1). The cooling air source must be dry and
well filtered.

If the heated transmitter air is to be ducted from the room, the duct system must not intro-
duce any back-pressure on the equipment. Proper allowances for air flow will ensure that
only a limited amount of heat is dissipated into the equipment interior. The duct system
must allow for a minimum air flow of 1400 cubic feet of air per minute.

As a minimum requirement, any exhaust duct work must have 500 sq.in. of area. Sharp
bends in the duct system will introduce back pressure and are not permissible. A radius
bend must be used if a right angle turn is required.

INSTALLATION.

Each transmitter is wired, operated, tested, and inspected at the factory prior to shipment
and is ready for installation when received. Prior to installation, this publication should be
studied to obtain an understanding of the operation, circuitry, nomenclature, and installa-
tion requirements. Installation is accomplished as follows: 1) equipment placement, 2)
equipment installation, 3) wiring, and 4) preliminary operation.

EQUIPMENT PLACEMENT.

The FM-3C/FM-2C and FMi-201/FMi-106 transmitters are designed for placement in a
19 inch EIA rack assembly. Each transmitter requires approximately 49.00 inches (124.46
cm) of a universal or military EIA rack (refer to Figure 2-2). The FMi-201/FMi-106 trans-
mitters will require an additional 7.0 inches (17.78 cm) if the XPi-10 Exporter is installed
at the transmitter site. To install the transmitter in a rack, refer to Figure 2-2 and per-
form the following procedures.
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2-16.

2-17.

2-18.
2-19.

2-20.

2-21.

2-22.

2-23.

2-24.

RACK PREPARATION. The transmitter can be mounted in any universal or military
rack assembly. Refer to Figure 2-2 and determine the type of rack for transmitter installa-
tion. A universal rack is identified by the location of mounting holes at regular rack spac-
ings. A military rack is identified by a missing mounting hole at regular rack spacings.
Each type of rack may be equipped with untapped or tapped mounting holes. To prepare
the rack for the transmitter, refer to Figure 2-2 and perform the following procedure.

Prepare a universal or military rack for transmitter installation as follows:

1. Refer to Figure 2-2 and locate the transmitter mounting holes on the rack assem-
bly. Ensure the top of the transmitter is located at the beginning of a rack unit.
Allow 7.00 inches (17.78 cm) above the transmitter for the exciter.

2. Evaluate the rack and determine if the rack is equipped with tapped or untapped
mounting holes.

3. Prepare the rack for installation as follows:
A. For racks with tapped holes, mark the transmitter mounting hole locations.

B. For racks with untapped holes, locate the transmitter clip-nuts in the
transmitter accessory kit. Refer to Figure 2-2 and install the clip-nuts in
each transmitter mounting hole location.

WARNING ENSURE NO PRIMARY POWER IS CONNECTED TO
THE TRANSMITTER BEFORE PROCEEDING.

WARNING

EQUIPMENT INSTALLATION.

TRANSMITTER MOUNTING. Once the transmitter rack is prepared, refer to Figure 2-2
and mount the transmitter in the rack by performing the following procedures.

The transmitter accessory kit contains #10 x 3/4 and #12 x 3/4 mounting hardware. The
type of hardware used to install the transmitter is determined by the rack assembly. Refer
to Figure 2-2 and determine the mounting hardware required to mount the transmitter in
the rack.

Insert the transmitter in the rack and install the appropriate hardware in two mounting
locations to secure the transmitter in the rack.

Using the appropriate hardware, install the remaining hardware to secure the transmitter
in the rack.

FM-100C EXCITER MOUNTING BRACKET INSTALLATION. The FM-3C/FM-2C
transmitters are equipped with an FM-100C exciter. The FMi-201C/FMi-106 transmit-
ters are equipped with an FXi-250 exciter. The FM-100C exciter is mounted above the
transmitter chassis on slide-rails. The FXi-250 is mounted directly to the rack.

The FM-100C exciter is mounted to the transmitter chassis by brackets. The exciter
mounting hardware is accessed from inside the transmitter controller area. Remove the
two screws securing the transmitter controller front door and open the door.
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19.00 EIA FLANGE 42.13 (107.00 CM)»
(48.26 CM) FROM BOTTOM OF TRANSMITTER

13.91

=~ (35.33 CM)_'}

NOTES:

1. COOLING AIR REGUIREMENT-1400 CFM (38.7M3/MIN) FILTER REGUIRED- 407-0062

2. GROUND STRAP ENTRY IN LOWER LEFT CORNER AT REAR OF CABINET

3. RF OUTPUT CONNECTION- 1-5/8 INCH EIA 50 OHM FEMALE FIELO FLANGE.

4. HEAT DISSIPATION:

FM-3C- 3KW (10,250 BTU/H) AT A 3KW RF OUTPUT, 50 OHM RESISTIVE LOAD.

8o oy FM-2C- 2.2KW (7525 BTU/H) AT A 2KW RF OUTPUT, 50 OHM RESISTIVE LOAD.
28.50 '

(72.39 CM) S. WEIGHT:
FM-3C- TRANSMITTER= 260 LBS ¢117.9 KGS)  EXCITER= 40 LBS (18.1 KGS).

18.08 -2C- - -
(45 95 CM) FM-2C- TRANSMITTER= 212 LBS (86.2 KGS)» EXCITER= 40 LBS (18.1 KGS).

6. AC POWER CONSUMPTION:
FM-3C- 6KW AT A 3KW RF OUTPUT INTO A 50 OHM RESISTIVE LOAD.
FM-2C- 4.2KW AT A 2KW RF OUTPUT INTO A 50 OHM RESISTIVE LOAD.

! ! 7. AC POWER INPUT:

\L \l FM-3C- 196 TO 232VAC 50/60Hz SINGLE PHASE, 35 AMPERES (MAXIMUM CONDITION?).

20.00 \ \ FM-2C- 196 TO 252VAC 50/60Hz SINGLE PHASE, 25 AMPERES (MAXIMUM CONDITION).
(50.80 CM) Jy EM-100 EXCITER ) NOTES: 1. EM-2C EQUIPPED WITH FUSE DISCONNECT SWITCH RECOMMENED. FOR PROPER SIZING OF FUSES,
| EXTENDED | RE POWER MODLLES REFER TO FOLLOWING TEXT, NATIONAL ELECTRIC CODES, AND LOCAL CODES.
Lo ol ____ J I THROLGH 4 ONLY.

8. PRIMARY AC FUSED DISCONNECT:
FM-3C:

f T r— T FUSE SIZE- 680 AMP

7.00 FM-100C EXCITER _
C(17.78 M) )/ WIRE SIZE- #4 COPPER AWG, TYPE THHN.
FM-2C:

FUSE SIZE- 40 AMP
WIRE SIZE- #8 COPPER AWG, TYPE THHN.

9. RACK REGUIREMENTS- 19" RACK UNIVERSAL MOUNTING.
281 OIAMETER HOLES OR 10-32 TAPPED HOLES, 28 VERTICAL RACK UNITS.

_—— CONTROLLER

| — RF POWER MOOLULE 1
10. AIR EXHAUST SIZE- 500 SH. IN. (3226 SH. CM)> TOP OF LNIT.

—RF POWER MODULE 3

11. POWER FACTOR- BETTER THAN .99 e 230 VAC WITH A 3KW RF OUTPUT
INTO A 30 OHM LOAD.

49.00

® | _—RF POWER MODULE 5
(124 .46 CM)

42.00
(106.68 CM>

\ \ ~—_] COPYRIGHT © 1992 BROADCAST ELECTRONICS, INC
) ]

~—— RF POWER MOOULE 6

e o . 597-3002-2
~—RF POWER MODULE 4

4
/

~—— RF POWER MOOULE 2 FIGURE 2-1. TRANSMITTER INSTALLATION
DIAGRAM - FM-3C/FM-3C (SHT 1 OF 2)
(2-3/2-4)




19.00
(48 .26 M)

13.91

= (35.33 My

EIA FLANGE 42 .13 (107.00 CM)
FROM BOTTOM OF TRANSMITTER

[_ooo000 o1 0600 [
\rTﬁoaoumacucmwccaaWj\
28,32 26.57
(71.93 CM) (67.49 M)
(XPi 10 AND FXi 250)
21.00
(53.57 CM)
/[MDUNTING SURFACE
A (XPi 10 AND FXi 250 FRONT PANELS)
50
(1.27 CM)
NOTES: 1. FMi 106 EQUIPPED WITH
f e o ‘ RF POWER MODLLES
7 .00 ,— XPi 10 EXPORTER | THROLUGH 4 ONLY.
(17.78 M) /
=) g
B © -‘ &
7.00 ° g S C//~Px 250 EXCITER
(17.78 M) S e
E) 000000 =" é
- = = JI—— FMi 201 _
i MULTIMETER H‘ HHHHW@SYETEME gMﬁI‘DEE ngﬁ
_— Sl |_— CONTROLLER
56. 00 e
(142.24 M) |_—RF POWER MODULE 1
%ﬁ///~RF POWER MODULE 3
o )| )| @ !ééc//~——RF POWER MODULE 5
42,00 2
(106.68 CM) -
N N
0] [E] O ]
\ \ ~—
.~ . m| . m —— PF POWER MODULE B
. €] @ .
~— RF POWER MODULE 4
~— RF POWER MODULE 2

NOTES

1. COOLING AIR REQUIREMENTS — 1400 CFM (39.7 m3/min) Filter Reqquired — 407—0062

2. GROUND STRAP ENTRY IN LOWER LEFT CORNER AT REAR OF CABINET.
3. RF OUTPUT CONNECTION — 1 5/8 INCH EIA 50 OHM FEMALE FIELD FLANGE.

4. HEAT DISSIPATION —
FM ONLY

FMi—201 — 3 kW (10,250 Btu/H) at a 3 kW RF output, 50 Ohm resistive load.
FMi—106 — 2.2 kW (7525 Btu/H) at a 2 kW RF output, 50 Ohm resistive load.

HD ONLY

FMi—201 — 2.14 kW (7304 Btu/H) at 840 W RF output, 50 Ohm resistive load.
FMi—106 — 1.7 kW (5802 Btu/H) at 560 W RF output, 50 Ohm resistive load.

FM + HD

FMi—201 — 2.85 kW (9730 Btu/H) at 2.1 kW RF output, 50 Ohm resistive load.
FMi—106 — 2.1 kW (7170 Btu/H) at 1.4 kW RF output,50 Ohm resistive load.

5. WEIGHT —

FMi — 201 — Transmitter — 260 Ibs (117.9 kgs). Exciter — 40 Ibs (18.1 kgs)
FMi—106 — Transmitter — 212 Ibs (96.2 kgs). Exciter — 40 Ibs (18.1 kgs)

6. AC POWER CONSUMPTION —

FMi—201
HD Only — 2.9 kW @ 840 W RF Output
FM+HD —4.95 kW @ 2.1 kW RF Output
FM Only — 6 kW @ 3 kW RF Output

FMi-106
HD Only — 2.2 kW @ 560 W RF Output
FM+HD — 3.2 kW @ 1.4 kW RF OQutput
FM Only — 4.2 kW @ 2 kW RF Output

7. AC POWER INPUT —

FMi—201 — 196 to 252VAC 50/60 Hz, Single Phase

HD Only — 18A
FM+HD — 28A
FM Only — 28A
FMi—106 — 196 to 252VAC 50/60 Hz, Single Phase
HD Only — 12A
FM+HD — 16A
FM Only — 22A

7. PRIMARY AC FUSED DISCONNECT —
FMi—201
FUSE SIZE — 60 AMP
WIRE SIZE — #4 Copper AWG, Type THHN
FMi—106
FUSE SIZE — 40 AMP
WIRE SIZE — #8 Copper AWG, Type THHN

8. RACK REQUIREMENTS — 19 Inch Rack Universal Mounting. .281 Diameter holes or 10-32 Tapped

holes, 28 Vertical Rack Units.
9. AIR EXHAUST SIZE — 500 Sq In. (3226 Sq CM) to

10. POWER FACTOR —
FMi—201 — Greater than 0.98 @ 230 VAC with a

p of unit.

3kW RF output into a 50 Ohm load.

FMi—106 — Greater than 0.99 @ 230 VAC with a 2kW RF output into a 50 Ohm load.

COPYRIGHT © 2010 BROADCAST ELECTRONICS, INC
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FIGURE 2-1. TRANSMITTER INSTALLATION DIAGRAM -

FMi-201/FMi-106 (SHT 2 OF 2)
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FIGURE 2-2. FM-3C/FM-2C/FMi-201/FMi-106

RACK INSTALLATION
(SHEET 1 OF 2)
(2-7/2-8)



MOUNTING HARDWARE
#10x3/4 #12x3/4

MOUNTING HARDWARE /

1. FOR UNIVERSAL AND MILITARY
RACKS WITH TAPPED HOLES,
USE #10 x 3/4 PHILLIPS HEAD N
SCREWS FOR ALL HOLES,

2 FOR UNIVERSAL AND MILITARY
RACKS WITH UNTAPPED HOLES,
USE #12 x 3/4 PHILLIPS HEAD
SCREWS FOR ALL HOLES.
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FIGURE 2-2. FM-3C/FM-2C/FMi-201/FMi-106 RACK INSTALLATION (SHEET 2 OF 2)
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2-25. Locate the exciter mounting brackets.
2-26. Refer to Figure 2-3 and install the brackets as follows:

1. Orient a mounting bracket as shown and insert the mounting bracket
Phillips-head hardware into the key-slots in the transmitter side-panel as shown.

2. The positioning of the mounting bracket hardware in the key-slots determines the
exciter vertical alignment in the rack. Align the mounting bracket as follows:

A. In the rear exciter mounting bracket key-slot, position the Phillips-head hard-
ware in the key-slot as shown. Secure the Phillips-head screw.

B. In the front exciter mounting bracket key-slot, position the Phillips-head
hardware approximately 1/4 inch (0.63 cm) above the bottom of the key-slot as
shown. Secure the Phillips-head screw. The exciter vertical alignment is
adjusted by raising or lowering the hardware in the key-slot.

3. Repeat the procedure for the second exciter mounting bracket.

WARNING ENSURE NO PRIMARY POWER IS CONNECTED TO
THE TRANSMITTER BEFORE PROCEEDING.
WARNING

2-27. COMPONENT INSTALLATION. Selected components of the transmitter have been re-
moved to prevent damage during shipment. The components removed from the transmit-
ter are shipped in separate containers. To re-install the FM-3C/FM-2C and
FMi-201/FMi-106 components, refer to Figure 2-4 and perform the following procedures.

2-28. Battery Installation. The transmitter controller is equipped with a battery back-up system
to maintain the controller memory during a power failure. A battery for installation in the
transmitter is provided in the accessory parts kit. Locate the battery in the accessory
parts kit. To install the battery, refer to Figure 2-4 and install the battery in the holder
on the controller circuit board as shown.

2-29. FM-100C Exciter Installation. The FM-100C exciter is mounted on the slide-rails above
the transmitter. To install the exciter, proceed as follows:

1. Locate the FM-100C exciter.

2. Refer to FM-100C exciter manual 597-1002 and perform the PRELIMINARY
INSTALLATION PROCEDURES to unpack and configure the exciter. Do not
perform the following preliminary installation procedures: 1) placement, and 2)
slide-rail installation and mounting.

3. Refer to Figure 2-4 and place the exciter on the slide-rails.

4. Slide the exciter in and out of the rack to check the exciter movement and vertical
alignment. If adjustment of the exciter vertical alignment is required, proceed as
follows:

A. Refer to Figure 2-3 and loosen the mounting bracket hardware on the front key
slot.

B. Refer to Figure 2-3 and raise or lower the hardware in the key slot to adjust
the exciter vertical alignment.

C. Secure the exciter front-panel mounting hardware.

®
E BROADCAST
ELECTRONICS INC

2-10



T1-¢

®

ONI SOINOY 10313
1svoavodg

REAR EXCITER MOUNTING BRACKET
KEY-SLOT

POSITION THE PHILLIPS-HEAD SCREW
IN THE HORIZONTAL KEY-SLOT

EXCITER MOUNTING BRACKET

INSTALL MOUNTING BRACKET
BY INSERTING PHILLIPSHEAD

FRONTEXCITER MOUNTIN
Ol CI OUNTING MOUNTING HARDWARE INTO

BRACKETKEY-S.OT KEY-SLOTS IN TRANSMITIER

POSITION THE PHILLIPS-HEAD SCREW SIDE PANEL.

APPROXIMATELY .250IN

{.635CM) ABOVE THE

BOTIOM OF THE KEY-SLOT.

RAISE OR LOWER THE PHILLIPS-

HEAD SCREW IN THE

KEY-SLOT TO ADJUST —

THE EXCITER VERTICAL

et EIXA?I;EVE Ar:gunmc BRACKET
& EXCITER MOUNTING-BRACKET

KEY-SLOTS
No. 2 SCREWDRIVER

597-3002-4
COPYRIGHT © 2010 BROADCAST ELECTRONICS, INC

FIGURE 2-3. FM-3C/FM-2C EXCITER MOUNTING BRACKET INSTALLATION



CAUTION THE TRANSMITTER MAY BE DAMAGED IF THE POWER SUPPLY MODULES
ARE NOT SECURELY SEATED INTO THE MOTHERBOARD CONNECTOR.

INSTALL POWER SUPPLY MODULES:
1. INSERT A POWER SUPPLY MODULE IN THE TRANSMITIER
CHASSIS.
2. FIRMLY PRESS THE POWER SUPPLY MODULE
INTO THE MOTHERBOARD CONNECTORS.

3. ENGAGE THE POWER MODULE LOCK BY
ROTATING THE FRONT PANEL KNOB CLOCKWISE UNTIL

THE KNOB IS SECURE.

POWER SUPPLY
MODULE LOCK \;

CAUTION THE TRANSMITIER MAY BE DAMAGED IF THE RF POWER MODULES
ARE NOT SECURELY SEATED INTO THE MOTHERBOARD CONNECTOR.

INSTALL RF POWER MODULES:
1. INSERT AN RF POWER MODULE IN THE TRANSMITIER

CHASSIS,
2. FIRMLY PRESS THE RF POWER MODULE
INTO THE MOTHERBOARD CONNECTORS.
3. SECURE THE RF POWER MOUNTING HARDWARE.
THE MOUNTING HARDWARE MUST BE SECURE TO ENSURE
THE RF POWER MODULE IS PROPERLY SEATED IN THE

CONNECTORS.

FIGURE 2-4. FM-3C/FM-2C/FMi-201/FMi-106

INSTALL EXCITER:
1. PLACE UNIT ON THE SLIDE RAILS
2. SECURE THE EXCITER FASTENERS

: \ INSTALL BATIERY

NOTES:
1. FM-2C SUPPLIED WITH RF POWER MODLULES 1 THRU 4

AND POWER SUPPLIES LEFT AND CENTER.
2. FMi-106 SUPPLIED WITH RF POWER MODULES 1 THRU

4 AND POWER SUPPLIES LEFT AND CENTER
3. FMi-201IS IDENTICAL TO FM-3C

COPYRIGHT © 2010 BROADCAST ELECTRONICS, INC
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COMPONENT INSTALLATION
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2-31.
2-32.

RF Power Module Installation. The FM-3C/FMi-201 is equipped with RF power modules
1 through 6. The FM-2C/FMi-106 is equipped with RF power modules 1 through 4. To
install the RF modules, proceed as follows:

CAUTION
CAUTION

CAUTION
CAUTION

THE TRANSMITTER MAY BE DAMAGED IF AN RF
POWER MODULE IS NOT SECURELY SEATED
INTO THE MOTHERBOARD CONNECTORS.

AN RF POWER MODULE IS EQUIPPED WITH REAR-
PANEL MOUNTED CONNECTORS. TO PREVENT
DAMAGE TO THE CONNECTORS, INSERT/REMOVE
THE MODULES CAREFULLY AND DO NOT STAND A
MODULE ON THE REAR-PANEL.

1. Locate the RF power modules.

2. Ensure the packing material is removed from the RF output connector on the
module rear-panel.

3. Refer to Figure 2-4 and align an RF power module with the guides in the RF power
module 1 location.

4. Insert and firmly press the RF module into the motherboard connectors.

5. Secure the RF power module mounting hardware. The mounting hardware must
be secure to ensure the module is properly seated in the connectors.

6. For FM-3C/FMi-201 models, repeat the procedure for RF power modules 2 through
6. Install the RF power modules in locations 2 through 6.

7. For FM-2C/FMi-106 models, repeat the procedure for RF power modules 2 through
4. Install the RF power modules in locations 2 through 4.

WARNING

WARNING

WIRING.

ENSURE NO PRIMARY POWER IS CONNECTED TO
THE TRANSMITTER BEFORE PROCEEDING.

EXCITER CONNECTIONS. The FM-100C/FXi-250 exciter will require re-connection to
the transmitter. Refer to the following text to re-connect the exciter to the transmitter.

1. Refer to Figure 2-5 and connect P22 to J22 on the transmitter rear-panel.

2. Refer to Figure 2-5 and connect cable 300 to the RF OUTPUT receptacle on the
exciter rear-panel.

®
E BROADCAST
ELECTRONICS INC

2-13



EXCITER R.F. OUTPUT FM-100 EXCITER

CONNECTOR
FM-100C WIRING
WIRE DES. TERMINAL
CABLE
53 GND. 4
52 PFC 5
51 RF 7
MUTE
/ FM-3C/FM-2C TRANSMITTER
EXCITER CONNECTOR
J22
EXTERNAL INTERLOCK
CONNECTOR J21
REMOTE CONTROL
TERMINAL STRIP TB2 .
REMOTE CONTROL J ’
CONNECTOR J20 ’ FOR FMi—201/FMi—106 MODELS, EXCITER
o CONNECTIONS INCLUDE: 1) P22 TO J22
N ON THE TRANSMITTER REAR PANEL
AND 2) CABLE 300 TO THE EXCITER RF
OUTPUT CONNECTOR.
COPYRIGHT © 2010 BROADCAST ELECTRONICS, INC
597-3002-6

2-33.

2-34.

=E]

FIGURE 2-5. FM-3C/FM-2C/FMi-201/FMi-106 CONNECTIONS

REMOTE CONTROL. The FM-3C/FM-2C and FMi-201/FMi-106 transmitters are de-
signed for complete remote control operations (refer to Figure 2-6). The transmitters will
interface with almost any remote control unit. The following text presents a description of
the transmitter remote control functions and indications. The remote control connections
are located on the transmitter rear-panel (refer to Figure 2-5).

Remote control connections are interfaced to the transmitter at J20 on the transmitter
rear-panel (refer to Figure 2-5). Remote control commands and indications can be inter-
faced to the transmitter using: 1) remote control mating connector P20 or 2) the remote
control interface circuit board with remote control terminal strip TB2. The transmitter is
shipped with the remote control interface circuit board installed. If the remote control in-
terface circuit board is not desired, refer to Figure 2-5 and remove the interface circuit
board.

BROADCAST
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2-35.

2-36.

2-37.

2-38.

2-39.

2-40.

2-41.

2-42.

The transmitter controller: 1) provides positive or negative control logic and 2) +4/+2 volt
remote full-scale meter indications. Positive/negative control is determined by jumper J1
on the controller on/off switch circuit board assembly. Positive control requires the use of a
momentary contact to a +5 volt to +15 volt dc signal to activate the function. Negative con-
trol requires the use of a momentary contact to ground to activate the function. Remote
indication functions: 1) require current limiting resistors and 2) provide up to 100 mA of
current for indicators. Refer to Figure 2-6 and the following text to connect remote control
equipment to the system. The text describes the connections using remote control inter-
face circuit board terminal strip TB2. The pin connections for remote control interface con-
nector J20 are identical to terminal strip TB2. The transmitter controller is factory pro-
grammed for positive remote control operations.

Remote Forward/Reflected Power Meter Indications. Remote transmitter forward/re-
flected power meter indications are located at TB2-1 and TB2-2. The indications can be
programmed for +4 volt dc full-scale or +2 volt dec full-scale meter indications. The trans-
mitter is shipped with the remote forward and reflected power meter indications pro-
grammed for +4 volt full-scale meter indications. Signal ground recommended for remote
metering ground connections.

Remote PA Power Supply Bus Voltage/Temperature Meter Indications. Remote PA power
supply bus voltage/temperature meter indications are located at TB2-3 and TB2-4. The
PA power supply bus voltage indication monitors a transmitter power supply bus voltage.
The temperature indication monitors the transmitter exhaust air temperature. The indica-
tions can be programmed for +4 volt dc full-scale or +2 volt dc full-scale meter indications.
The transmitter is shipped with the remote PA power supply bus voltage/temperature me-
ter indications programmed for +4 volt full-scale meter indications. Signal ground recom-
mended for remote metering ground connections.

Remote PA Module Forward Power/Current Meter Indications. Remote PA module for-
ward power/current meter indications are located at TB2-5 and TB2-6. The PA module
forward power/current indications monitor forward power and current of a single module
selected by the PA module select command (refer to PA Module Select Command in the fol-
lowing text). The indications can be programmed for +4 volt dc full-scale or +2 volt dc
full-scale meter indications. The transmitter is shipped with the remote PA forward pow-
er/current meter indications programmed for +4 volt full-scale meter indications. Signal
ground recommended for remote metering ground connections.

Remote PA Module Voltage/Temperature Meter Indications. Remote PA module voltage/
temperature meter indications are located at TB2-7 and TB2-8. The PA module voltage/
temperature indications monitor voltage and temperature of a single module selected by
the PA module select command (refer to PA Module Select Command in the following text).
The indications can be programmed for +4 volt dc full-scale or +2 volt dc full-scale meter
indications. The transmitter is shipped with the remote PA module voltage/temperature
meter indications programmed for +4 volt full-scale meter indications. Signal ground rec-
ommended for remote metering ground connections.

Transmitter On Indications. The transmitter on indicator provides a signal to indicate
when the transmitter is enabled. The transmitter on indicator is located at TB2-9. The
indicator will go LOW (0 volts dc) to indicate when the transmitter is enabled.

Transmitter Off Indications. The transmitter off indicator provides a signal to indicate
when the transmitter is disabled. The transmitter off indicator is located at TB2-10. The
indicator will go LOW (0 volts dc) to indicate when the transmitter is disabled.

Transmitter Fault Indications. The transmitter fault indicator provides a signal to indicate
when: 1) a PA module fault occurs, 2) a power supply module fault occurs, 3) reflected pow-
er is greater than 120 watts for FM-3C/FMi-201 or 80 watts for an FM-2C/FMi-106, or 4)
the transmitter temperature is greater than 50 °C (+122 °F). The transmitter fault indica-
tor is located at TB2-11. The indicator will go LOW (0 volts dc) to indicate when a PA
module fault, a power supply module fault, a high reflected power, or a high temperature
condition has occurred.
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2-43.

2-44.

2-45.

2-46.

2-47.

2-48.

2-49.

2-50.

2-51.

2-52.

2-53.

2-54.

Remote Transmitter On Control. The transmitter on function is located at TB2-12. The
function can be activated using positive or negative control. Positive control requires the
use of a momentary contact to a +5 volt to +15 volt dc signal to operate the transmitter to
on. Negative control requires the use of a momentary contact to ground to operate the
transmitter to on.

Remote Transmitter Off Control. The transmitter off function is located at TB2-13. The
function can be activated using positive or negative control. Positive control requires the
use of a momentary contact to a +5 volt to +15 volt dc signal to operate the transmitter to
off. Negative control requires the use of a momentary contact to ground to operate the
transmitter to off.

Remote Power Level Raise Control. The transmitter power level raise control is located
at TB2-14. The function can be activated using positive or negative control. Positive con-
trol requires the use of a momentary contact to a +5 volt to +15 volt dc signal to raise the
transmitter power level. Negative control requires the use of a momentary contact to
ground to raise the transmitter power level.

Remote Power Level Lower Control. The transmitter power level lower control is located
at TB2-15. The function can be activated using positive or negative control. Positive con-
trol requires the use of a momentary contact to a +5 volt to +15 volt dc signal to lower the
transmitter power level. Negative control requires the use of a momentary contact to
ground to lower the transmitter power level.

Remote Reset Control. The reset control is designed to reset the transmitter fault circuit-
ry. The reset control is located at TB2-16. The function can be activated using positive or
negative control. Positive control requires the use of a momentary contact to a +5 volt to
+15 volt dc signal to reset the transmitter fault circuitry. Negative control requires the use
of a momentary contact to ground to reset the transmitter fault circuitry.

Remote Fail-safe Input. The remote fail-safe input is designed for the remote control unit
fail-safe control line. The input is located at TB2-17. The input can be activated using
positive or negative control. Positive control requires the use of a +5 volt to +15 volt dc sig-
nal to indicate an enabled remote control unit. Negative control requires the use of a
ground to indicate an enabled remote control unit.

+5V DC Supply. A +5 volt dc supply is provided for the remote control switches and indica-
tors. The +5 volt dc supply is located at TB2-18 and TB2-19. The supply can provide up
to 20 mA for indicator and switch operations.

+15V DC Supply. A +15 volt dc supply is provided for coaxial switch control relays. The
+15 volt de supply is located at TB2-20. The supply can provide up to 50 mA for control
operations.

PA Power Supply Fault Status Indications. The PA power supply fault indicator provides
a signal to indicate when a PA power supply fault has occurred. The PA power supply fault
indicator is located at TB2-21. The indicator will go LOW (0 volts dc) to indicate the pres-
ence of a PA power supply fault.

PA Module Fault Status Indications. The PA module fault indicator provides a signal to
indicate when a PA RF power module fault has occurred. The PA RF power module fault
indicator is located at TB2-22. The indicator will go LOW (0 volts dc) to indicate the pres-
ence of a PA RF power module fault.

Signal Ground. Signal ground is an isolated circuit ground for remote control connections.
Signal ground is to be used to remedy ground loops or to eliminate RFI conditions. Signal
ground is located at TB2-23, TB2-26, and TB2-27.

Chassis Ground. Chassis ground is designed to be used for remote control connections.
Chassis ground is located at TB2-24 and TB2-30.
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2-55. PA Module Select Command. The PA module select command is located at TB2-25. The
command is used to select one PA RF power module for metering operations. The control
requires a momentary contact to ground to select a PA RF power module. A different mod-
ule is selected each time a momentary contact to ground is applied (refer to SECTION III,
OPERATION for operating information).

2-56. No Connection. No connection at TB2-28 and TB2-29.

2-517. EXTERNAL INTERLOCK. The FM-3C/FM-2C and FMi-201/FMi-106 transmitters are
equipped with an external interlock such as for a test load. The interlock will operate the
transmitter to off when opened. The interlock is located at J21 on the transmitter rear-
panel (refer to Figure 2-5). To connect an external interlock to the transmitter, refer to
Figure 2-5 and disconnect external interlock connector P21. Connect the interlock wiring
to P21-1 and P21-2. When wiring is complete, attach P21 to J21 on the transmitter rear-
panel.

2-58. MODULATION MONITOR RECEPTACLE. The FM-3C/FM-2C and FMi-201/FMi-106
transmitters are equipped with a modulation monitor receptacle. The receptacle is located
on the transmitter low-pass filter (refer to Figure 2-7). Refer to Figure 2-7 and connect
the modulation monitor to the modulation monitor receptacle. The receptacle provides a:
1) 2V RMS sample into a 50 Ohm load at 3 kW for FM-3C/FMi-201 models and 2) 2V
RMS sample into a 50 Ohm load at 2 kW for FM-2C/FMi-106 models.

2-59. AUDIO INPUT CONNECTIONS. Audio input connections for the FM-3C/FM-2C trans-
mitters are located on the FM-100C exciter rear panel. Audio input connections for the
FMi-201/FMi-106 transmitters are located on the FXi-250 exciter rear panel. To connect
audio to the FM-3C/FM-2C transmitters, refer to FM-100C exciter manual 597-1002 and
perform the WIRING procedures in SECTION II, INSTALLATION. To connect audio to
the FMi-201/FMi-106 transmitters, refer to FXi-250 exciter manual 597-0541 and per-
form the WIRING procedures in SECTION II, INSTALLATION.

WARNING ENSURE PRIMARY POWER IS DISCONNECTED
BEFORE PROCEEDING.
WARNING

2-60. RF OUTPUT TRANSMISSION LINE CONNECTION. The FM-3C/FM-2C and
FMi-201/FMi-106 transmitter RF output connection is located on the transmitter low-
pass filter (refer to Figure 2-7). The output connection is equipped with a 1 5/8 inch field
flange. If a flange connection is required: 1) locate the flange in the accessory kit and 2)
install the flange on the RF output transmission line as shown. To connect the RF output
transmission line to the transmitter, attach the transmission line to the RF output connec-
tion on the low-pass filter as shown.
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FIGURE 2-7. RF OUTPUT AND MODULATION MONITOR CONNECTIONS
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2-61.

2-62.

2-63.

2-64.

2-65.

2-66.

WARNING ENSURE PRIMARY POWER IS DISCONNECTED
BEFORE PROCEEDING.
WARNING

WARNING ENSURE AN EARTH GROUND CONDUCTOR IS SE-
CURELY CONNECTED TO THE TRANSMITTER
WARNING CHASSIS GROUND LUG.

AC POWER CONNECTIONS. The FM-3C/FMi-201 transmitters requires a single
phase source of 196V to 252V ac, 50/60 Hz at 60 Amperes. The FM-2C/FMi-106 transmit-
ters requires a single phase source of 196V to 252V ac, 50/60 Hz at 40 Amperes. For oper-
ating safety, the power source must be routed to the transmitter through a fused power
disconnect (refer to Figures 2-8 and 2-9). To meet most electric codes: 1) the transmitter
must be installed in a rack and 2) the ac power source must be routed to the transmitter
rack using conduit. Check local electric codes for specific ac power supply connection de-
tails.

WARNING ENSURE PRIMARY POWER IS DISCONNECTED
BEFORE PROCEEDING.

WARNING

FM-100C AC Power Connections. The FM-100C ac power source is provided by the
transmitter. Connect the ac power cord from the transmitter to the FM-100C as shown.
The FM-100C operates from a 194V to 266V ac source.

FXi—250 AC Power Connections. The FXi-250 ac power source is provided by the trans-
mitter. Connect the ac power cord from the transmitter to the FXi-250 as shown. The
FXi-250 operates from a 194V to 266V ac source.

Main AC Input — FM-3C/FMi—201. Refer to Figure 2-8 and connect the 60 Ampere service
to the ac input panel through a fused service disconnect as shown. Ensure a utility compa-
ny ground conductor is securely connected to the transmitter ground terminal.

Main AC Input — FM-2C/FMi—106. Refer to Figure 2-9 and connect the 40 Ampere service
to the ac input panel through a fused service disconnect as shown. Ensure a utility compa-
ny ground conductor is securely connected to the transmitter ground terminal.

WARNING ENSURE PRIMARY POWER IS DISCONNECTED
BEFORE PROCEEDING.

WARNING

WARNING ENSURE AN EARTH GROUND CONDUCTOR IS SE-
CURELY CONNECTED TO THE TRANSMITTER
WARNING CHASSIS GROUND LUG.

GROUND. The FM-3C/FM-2C and FMi-201/Fmi-106 transmitters are equipped with a
chassis ground system for operating safety. The ground system requires the connection of
an earth ground. Refer to Figures 2-8/2-9 and connect an earth ground to the chassis
ground lug as shown using a 2 inch (5.08 cm) wide copper strap.
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2-67. AC POWER CONNECTIONS — TRANSMITTER FACTORY CABINET
INSTALLATIONS.

2-68. An FM-3C/FM-2C and FMi-201/FMi-106 transmitters can be installed at the factory in a
cabinet with a fan kit. If the transmitter is installed in a cabinet with a fan kit, the cabi-
net will require two ac input installations. One ac input is required for the transmitter.
The second input is required by the ac distribution panel. The following text presents the
procedures to connect ac power to a transmitter installed in a cabinet.

WARNING  ENSURE PRIMARY POWER IS DISCONNECTED

BEFORE PROCEEDING.
WARNING

2-69. Refer to AC POWER CONNECTIONS in the preceding text and perform the procedure to
connect ac power to the transmitter.

2-170. The ac distribution panel requires a single phase source of 196V to 252V ac at 15 Amperes
(refer to Figure 2-10). When the transmitter is shipped from the factory, the cabinet will
be configured for the power source specified in the sales order. For operating safety, the
power source must be routed to the panel through a fused/circuit breaker power discon-
nect. Refer to Figure 2-10 and: 1) connect the 15 Ampere ac input to TB1 in the cabinet
and 2) ensure a utility company earth ground conductor is securely connected to the trans-
mitter ground lug.

WARNING ENSURE AN EARTH GROUND CONDUCTOR IS SE-
CURELY CONNECTED TO THE TRANSMITTER
WARNING CHASSIS GROUND LUG.

2-71. The transmitter cabinet is equipped with a chassis ground system for operating safety.
The ground system requires the connection of an earth ground. Ensure an earth ground is
securely connected to the transmitter chassis ground lug using a 2 inch (5.08 cm) wide cop-
per strap.

/\/

/\/

CUSTOMER FLIRNISHED CUSTOMER FURNISHED

15 AMP 220V CIRCUIT 15 AMP EUROPEAN 220
BREAKER/FUSED CIRCUIT BREAKER/FLSED
DISCONNECT DISCONNECT

15A
égg& XE = 1A || 16 copeee wiee Th égg& XE 5 o #18 COPPER WIRE THHN
Sve0 Tz SAFETY GROUND || #18 COPPER WIRE THHN 50/60 HZ /%SAFETY GROUND || #18 COPPER WIRE TN
POWER SOURCE /7T7 L s #18 COPPER WIRE THHN POWER SOURCE / NELITRAL #18 COPPER WIRE THHN
° 15 AMP
15 AMP
EARTH GROLND EARTH GROUND /
CHASSIS GROUND CHASSIS GROUND
NORTH AMERICAN 220V AC INPUT EUROPEAN 220V AC INPUT

coPYRIGHT © 1990 BROADCAST ELECTRONICS, INC

597-3002-601

FIGURE 2-10. AC WIRING - FACTORY CABINET INSTALLATIONS
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2-T72.

2-73.

2-74.

2-75.

2-76.

2-T1.

2-78.

2-79.

2-80.

PRELIMINARY OPERATION.

NOTE DO NOT REDUCE THE EXCITER OUTPUT POWER

PRIOR TO ENABLING THE TRANSMITTER.
NOTE

The following text presents procedures for the preliminary operation of the FM-3C/FM-2C
transmitters. The procedures will reference the factory test data sheets which are shipped
with the transmitter. Locate the factory test data sheets. Differences in the values ob-
tained during actual operation may be noted due to differences in primary power and an-
tenna systems. Refer to the following text and perform the procedures to initially operate
the FM-3C/FM-2C and FMi-201/FMi-106 transmitters.

Ensure the appropriate ac power supply is applied to the transmitter and the FM-100C
exciter.

Operate the POWER switch to ON. The following events will occur:
1. Each RF power module MODULE STATUS indicator will illuminate yellow.
2. The INTERLOCK indicator will illuminate.
3. The OFF switch/indicator will illuminate.

If the INTERLOCK indicator does not illuminate, operate the POWER switch to OFF.
Check the external interlock to ensure the interlock is operating properly. Operate the
POWER switch to ON.

Depress the transmitter SYSTEM FWD POWER switch/indicator. The MULTIMETER
will indicate 0 watts forward power.

Depress the ON switch/indicator to illuminate the switch/indicator. All RF power module:
1) MODULE STATUS indicators will illuminate green and 2) RF DRIVE indicators will
illuminate.

Depress the exciter MULTIMETER FWD switch. The exciter MULTIMETER will indi-
cate the forward power recorded in the factory test data sheets.

Depress and hold the transmitter POWERA switch until the MULTIMETER indicates
the forward power level recorded in the factory test data sheets. If the RESET switch/in-
dicator illuminates or the MODULE STATUS indicators illuminate yellow during the in-
crease of transmitter power, proceed as follows:

1. If the RESET switch/indicator illuminates, proceed as follows:

A. Depress the transmitter SYSTEM RFL POWER switch/indicator to
illuminate the switch/indicator.

B. Observe the MULTIMETER reflected power indication. If a reflected power
condition of greater than 120 watts is present, refer to SECTION V,
MAINTENANCE and perform the TROUBLESHOOTING procedures to locate
the problem. The transmitter will operate into a VSWR of 1.5:1.

C. If the reflected power indication is less than 120 watts for FM-3C/FMi-201 or
80 watts for FM-2C/FMi-106, depress the SYSTEM PS VDC and EXH TEMP
switch/indicators to determine if a power supply or temperature problem is
present.

D. If no power supply or temperature problem is present, depress the
MODULE FWD PWR, P.A. CUR, P.A. VDC, TEMP, and the MODULE
SELECT switch/indicators to determine if an RF power module problem is
present.
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E. When the problem condition is removed, reset the transmitter fault circuitry by
depressing the RESET switch/indicator.

2. If the RF power MODULE STATUS indicators illuminate yellow, refer to
SECTION V, MAINTENANCE and perform the TROUBLESHOOTING procedures
to locate the problem.

2-81. When the desired transmitter output power is obtained, depress the following switch/indi-
cators and compare the indications with the values recorded in the factory test data sheets.
The values should be approximately equal to the values recorded in the test data sheets.

1. RFLPWR 6. MODULE P.A. VDC
2. PSVDC 7. MODULE TEMP

3. EXH TEMP 8. MODULE SELECT
4. MODULE FWD PWR

5. MODULE P.A. CUR
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SECTION 1l
OPERATION

3-1. INTRODUCTION.

3-2. This section identifies all controls and indicators associated with the FM-3C/FM-2C and
FMi-201/FMi-106 transmitters and provides standard operating procedures.

3-3. CONTROLS AND INDICATORS.

3-4. Figure 3-1 presents the location of all controls and indicators associated with normal op-
eration of the FM-3C/FM-2C and FMi-201/FMi-106 transmitters. Table 3-1 presents the
functions of each control or indicator. Refer to Figure 3-1 and Table 3-1 for a description
of the controls and indicators associated with the FM-3C/FM-2C and FMi-201/FMi-106
transmitters.

TABLE 3-1. FM-3C/FM-2C AND FMi-201/FMi-106 CONTROLS AND INDICATORS
(Sheet 1 of 4)

INDEX | NOMENCLATURE FUNCTION
NO.
1 FM-100C/FXi-250 Refer to the FM-100C instruction manual for a de-
Exciter scription of the FM-100C controls and indicators. Refer to

the FXi-250 instruction manual for a description of the
FXi-250 controls and indicators.

2 MULTIMETER Display | Displays forward power, reflected power, power supply
voltage, exhaust air temperature, RF power module
forward power, RF power module current, RF power

module voltage, and RF power module temperature as
selected by the MULTIMETER SYSTEM and MODULE

switches.
3 SYSTEM FWD POWER| SWITCH: Configures the MULTIMETER to
Switch/Indicator display the transmitter forward power in kilowatts.

INDICATOR: A yellow display indicates the MULTI-
METER is configured to present the transmitter forward

power.
4 SYSTEM RFL POWER | SWITCH: Configures the MULTIMETER to
Switch/Indicator display the transmitter reflected power in watts.

INDICATOR: A yellow display indicates the MULTI-
METER is configured to present the transmitter reflected
power.
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NOTES: FM-3C SHOWN,

FM-2C IS IDENTICAL WITH THE
FOLLOWING EXCEPTIONS.
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FIGURE 3-1. FM-3C/FM-2C/FMi-201/FMi-106 CONTROLS AND INDICATORS
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TABLE 3-1. FM-3C/FM-2C CONTROLS AND INDICATORS

(Sheet 2 of 4)

INDEX
NO.

NOMENCLATURE

FUNCTION

10

11

SYSTEM P. S. VDC
Switch/Indicator

SYSTEM EXH TEMP
Switch/Indicator

MODULE FWD PWR
Switch/Indicator

MODULE PA. CUR
Switch/Indicator

MODULE P.A. VDC
Switch/Indicator

MODULE TEMP C
Switch/Indicator

REMOTE CONTROL
ENABLE/DISABLE
Switch

SWITCH: Configures the MULTIMETER to
display the PA power supply voltage.

INDICATOR: A yellow display indicates the MULTI-
METER is configured to present the PA power supply
voltage.

SWITCH: Configures the MULTIMETER to display
the transmitter exhaust air temperature in ° C.

INDICATOR: A yellow display indicates the MULTI-
METER is configured to present the transmitter exhaust
air temperature.

SWITCH: Configures the MULTIMETER to display
RF power amplifier module forward power in watts.

INDICATOR: A yellow display indicates the MULTI-
METER is configured to present RF power amplifier
module forward power.

SWITCH: Configures the MULTIMETER to display
RF power amplifier module current in amperes.

INDICATOR: A yellow display indicates the MULTI-
METER is configured to present RF power amplifier
module current.

SWITCH: Configures the MULTIMETER to
display RF power amplifier module voltage.

INDICATOR: A yellow display indicates the MULTI-
METER is configured to present RF power amplifier
module voltage.

SWITCH: Configures the MULTIMETER to display
RF power amplifier module temperature in degrees
Centigrade.

INDICATOR: A yellow display indicates the MULTI-
METER is configured to present RF power amplifier
module temperature.

Controls the transmitter remote control operations. When
the switch is operated to ENABLE, remote control
operation is enabled. When the switch is operated to
DISABLE, remote control operation is disabled.
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TABLE 3-1. FM-3C/FM-2C CONTROLS AND INDICATORS

(Sheet 3 of 4)

INDEX
NO.

NOMENCLATURE

FUNCTION

12

13

14

15

16

17

MODULE SELECT
Switch/Indicator

MODULE SELECT
Switch/Indicator
(Cont’d)

MODULE SELECT
Display

POWER SUPPLY
FAULT LEFT,
CENTER, and RIGHT
Indicators

POWER SWITCH

MODULE STATUS
Indicator

MODULE DRIVE
Indicator

SWITCH: Selects an RF power amplifier module for the
display of forward power, current, voltage, or temperature
parameters on the MULTIMETER. For FM-3C/FMi-201
models the switch will select RF power amplifier modules 1
through 6. For FM-2C/FMi-106 models, the switch will
select RF power amplifier modules 1 through 4. The
switch is disabled when the REMOTE CONTROL
ENABLE/DISABLE switch is operated to ENABLE. The
switch is enabled when the REMOTE CONTROL
ENABLE/DISABLE switch is operated to DISABLE.

INDICATOR: Illuminates to indicate the MODULE
SELECT switch is enabled. Extinguishes to indicate the
module select switch is disabled. The MODULE SELECT
switch is controlled by the REMOTE CONTROL
ENABLE/DISABLE switch.

Displays the RF power amplifier module selected by the
MODULE SELECT switch for the display of forward
power, current, voltage, or temperature parameters on the
MULTIMETER.

The LEFT, CENTER ,or RIGHT indicator will illuminate
to indicate a power supply module fault in an
FM-3C/FMi-201. The LEFT or CENTER indicator will
illuminate to indicate a power supply fault in an
FM-2C/FMi-106. The fault will illuminate during

1) Low/No RF Drive and 2) Power Supply Failure.

Provides overload protection and primary power control for
the transmitter.

Displays the operating status of the RF power amplifier
module.

RED DISPLAY: Indicates an RF power module fault.
RF power module faults include: 1) over-current,

2) over-temperature, 3) high reflected power, and 4) high
forward power demand.

YELLOW DISPLAY: Indicates an RF power module
current limit, VSWR limit, temperature limit, high forward
power demand limit, or transmitter off condition.

GREEN DISPLAY: Indicates normal RF power module
output operation. Will illuminate if no RF drive is present.

Illuminates to indicate the presence of RF drive at the RF
power amplifier module.
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TABLE 3-1. FM-3C/FM-2C CONTROLS AND INDICATORS
(Sheet 4 of 4)

INDEX | NOMENCLATURE FUNCTION
NO.

18 INTLK STATUS SWITCH: No Operation.
Switch/Indicator

INDICATOR: Illuminates to indicate: 1) the external
interlock is closed, 2) the exciter AFC is locked, and 3) the
remote control fail-safe input is closed if remote control
operation is enabled. Extinguishes to indicate an open ex-
ternal interlock, the exciter AFC is unlocked, or an open
remote control fail-safe input if remote control operation is
enabled.

19 FAULT RESET SWITCH: Clears the transmitter fault circuitry if:
Switch/Indicator 1) the switch is depressed and 2) if the fault condition
is removed.

INDICATOR: Illuminates to indicate: 1) an RF power
amplifier module fault, 2) a power supply module fault,
3) a high temperature condition, or 4) a high reflected
power condition.

20 POWER ¥ SWITCH: Instructs the system controller to lower
Switch/Indicator the transmitter output power.

INDICATOR: Illuminates to indicate the POWERY
switch is selected.

21 POWER A SWITCH: Instructs the system controller to raise
Switch/Indicator the transmitter output power.

INDICATOR: Illuminates to indicate the POWERA
switch is selected.

22 TRANSMITTER OFF | SWITCH: Disables the transmitter RF output by muting
Switch/Indicator the exciter, power amplifier modules, and the power
amplifier power supplies.

INDICATOR: Illuminates to indicate the transmitter RF
output is disabled.

23 TRANSMITTER ON SWITCH: Enables the transmitter RF output by unmut-
Switch/Indicator ing the exciter, power amplifier modules, and the power
amplifier power supplies.

INDICATOR: Illuminates to indicate the transmitter RF
output is enabled.
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3-5.

3-6.
3-T.
3-8.

3-9.

3-10.

3-11.

3-12.

3-13.
3-14.

3-15.
3-16.
3-17.

3-18.

3-19.

OPERATION.

NOTE ENSURE THE TRANSMITTER IS COMPLETELY IN-
STALLED PRIOR TO PERFORMING THE FOLLOWING

NOTE PROCEDURES.

TURN-ON.

Operate the POWER switch to ON. The flushing fans will begin operation.

Observe the transmitter front-panel indicators. The FAULT RESET, INTLK STATUS,
POWER SUPPLY FAULT, MODULE DRIVE, and MODULE STATUS indicators will
display normal operating conditions. If the FAULT RESET indicator displays a fault con-
dition, depress the FAULT RESET switch/indicator. If the fault condition is not cleared,
operate the POWER switch to OFF and locate the problem. If the INTLK STATUS indi-
cator is not illuminated, operate the POWER switch to OFF and troubleshoot: 1) an open
remote control fail-safe input, 2) an open external interlock, or 3) an unlocked exciter AFC.
If a MODULE STATUS indicator displays a fault condition, operate the POWER switch
to OFF and troubleshoot the transmitter.

Depress the ON switch/indicator to activate the transmitter. The ON switch/indicator will
illuminate. The RF power amplifier module MODULE STATUS indicators will illumi-
nate green to indicate normal RF power output operation. The RF power amplifier module
DRIVE indicators will illuminate to indicate the presence of RF drive at each module.

Operate the MULTIMETER to observe the transmitter forward and reflected power indi-
cations by performing the MULTIMETER OPERATION procedure in the following text.

Adjust the transmitter output power by performing the POWER ADJUST procedure pre-
sented in the following text.

If remote control operation is desired, operate the REMOTE CONTROL ENABLE/DIS-
ABLE switch to ENABLE. This will enable both local and remote operation. If remote
control operation is to be disabled, operate the REMOTE CONTROL ENABLE/DIS-
ABLE switch to DISABLE.

TURN-OFF.

Operate the transmitter to OFF by depressing the OFF switch/indicator. The OFF switch/
indicator will illuminate. The transmitter RF output will be disabled. Each RF power am-
plifier MODULE STATUS indicator will illuminate yellow and the DRIVE indicators will
extinguish.

Operate the POWER switch to OFF to remove ac power from the transmitter.
MULTIMETER OPERATION.

The MULTIMETER is designed to display several transmitter operating parameters. To
operate the multimeter, perform the following procedures.

SYSTEM PARAMETER DISPLAY.Operate the SYSTEM FWD PWR, RFL PWR, P.S.
VDC, or EXH TEMP switch/indicators as desired to select the parameter to be displayed
on the MULTIMETER. The parameter will be displayed on the multimeter.

MODULE PARAMETER DISPLAY. The display of individual RF power amplifier mod-
ule parameters on the MULTIMETER display is accomplished by: 1) selecting the desired
RF power amplifier module and 2) selecting the desired parameter. To operate the multi-
meter to display individual RF power amplifier module parameters, proceed as follows:
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LOCAL OPERATION -
1. Operate the REMOTE CONTROL ENABLE/DISABLE switch to DISABLE.

2. Depress the MODULE SELECT switch until the desired RF power amplifier
module number is displayed on the MODULE SELECT display. For
FM-3C/FMi-201 models, the switch will select RF power amplifier modules 1
through 6. For FM-2C/FMi-106 models, the switch will select RF power amplifier

modules 1 through 4.

3. Depress the MODULE FWD PWR, P.A. CUR, PA. VDC or TEMP C
switch/indicators as desired to select the parameter to be displayed on the
MULTIMETER. The parameter will be displayed on the the multimeter.

REMOTE OPERATION -
1. Operate the REMOTE CONTROL ENABLE/DISABLE switch to ENABLE.

2. Depress the remote PA module select switch and observe the PA module meter
indications.

3. Depress the remote PA module select switch until the meters indicate 0.

4. Depress the remote PA module select switch once to select PA RF power module 1.
Depress the remote PA module select switch again to select PA RF power module 2.
Repeat the procedure to select PA RF power modules 3 through 6 on
FM-3C/FMi-201 models or PA RF power modules 3 and 4 on FM-2C/FMi-106
models. The selected module FWD PWR, P.A. CUR, P.A. VDC, and TEMP C
parameters will be displayed on the remote meters.

3-20. POWER ADJUST.

3-21. The POWER A and ¥ switches adjust the transmitter output power. The switches ad-
just the transmitter power using a two-speed control feature. When a switch is depressed,
the switch controls power using a normal control rate. When a switch is depressed and
held, the switch controls power using a fast control rate. To adjust the transmitter output
power, proceed as follows:

1. Depress the POWER A syitch to increase the transmitter output power. Depress
and hold the POWER switch for fast raise power operation. Observe the transmit-
ter output power indications on the MULTIMETER.

OR

2. Depress the POWER V switch to decrease the transmitter output power. Depress
and hold the POWER switch for fast lower power operation. Observe the
transmitter output power indications on the MULTIMETER.

3-22. EXCITER OPERATION.

3-23. For FM-3C/FM-2C models, refer to the FM-100C instruction manual for a complete de-
scription of the FM-100C operating procedures. Perform the procedures to configure the
FM-100C for the desired operation. For FMi-201/FMi-106 models, refer to the FXi-250
instruction manual for a complete description of the FXi-250 operating procedures. Per-
form the procedures to configure the FXi-250 for the desired operation.

3-24. FAULT RESET.

3-25. To reset a transmitter fault condition, depress the FAULT RESET switch/indicator. If the
fault condition is remedied, the FAULT RESET indicator will extinguish.
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3-26. If the fault condition is not remedied, operate the POWER switch to OFF and locate the
problem.

3-217. Once the fault condition is remedied, depress the FAULT RESET switch/indicator. The
indicator will extinguish.

3-28. RF POWER MODULE STATUS AND DRIVE INDICATORS.

3-29. The RF power MODULE STATUS indicator monitors the operating status of the power
module. A red display indicates a power module fault. A yellow display indicates a power
module limit or transmitter off condition. A green display indicates normal power module

RF power output operation. If the indicator displays a fault or limit condition, refer to
SECTION V, MAINTENANCE and troubleshoot the transmitter.

3-30. The RF power module DRIVE indicator monitors the status of RF drive from the exciter.
The indicator will illuminate to indicate the presence of RF drive at the module. If an indi-
cator is extinguished, refer to SECTION V, MAINTENANCE and troubleshoot the trans-
mitter.

3-31. POWER SUPPLY FAULT INDICATORS.

3-32. The POWER SUPPLY FAULT LEFT, CENTER, and RIGHT indicators monitor the
three power supply modules in an FM-3C/FMi-201 transmitter. The POWER SUPPLY
FAULT LEFT and CENTER indicators monitor the two power supply modules in an
FM-2C/FMi-106 transmitter. If an indicator illuminates, refer to SECTION V, MAINTE-
NANCE and troubleshoot the transmitter.
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SECTION IV
THEORY OF OPERATION

4-1. INTRODUCTION.

4-2. This section presents the theory of operation for the Broadcast Electronics FM-3C/FM-2C
and FMi-201/FMi-106 transmitters.

4-3. OVERALL OPERATION.

4-4, Information on overall FM-3C/FM-2C and FMi-201/FMi-106 transmitter operation is
presented in Figure 4-1. Refer to Figure 4-1 for information on overall FM-3C/FM-2C
and FMi-201/FMi-106 transmitter operation.

4-5. POWER SUPPLY/RF CIRCUITRY OPERATION.

4-6. A description of the FM-3C/FM-2C and FMi-201/FMi-106 transmitter power supply and
RF circuitry is presented in Figure 4-2. Refer to Figure 4-2 for FM-3C/FM-2C and
FMi-201/FMi-106 power supply/RF circuitry information.

4-17. CONTROLLER CIRCUITRY OPERATION.

4-8. The FM-3C/FM-2C and FMi-201/FMi-106 transmitter control and monitoring functions
are performed by a CMOS digital controller. The transmitter controller consists of the
following circuit board assemblies: 1) the on/off switch circuit board, 2) the controller
circuit board, 3) the meter switch circuit board, 4) the meter display circuit board, 5) the
multiplexer circuit board, and 6) the module select circuit board. The controller is designed
to provide: 1) on/off control, 2) raise/lower power control, 3) automatic power control
operation, and 4) metering operation.

4-9. Six switch/indicators provide transmitter control functions. An LCD multimeter presents
8 transmitter indications. The controller circuitry is designed to interface to almost any
remote control device. Positive/negative control optical couplers allow the transmitter to
be controlled using positive or negative control logic. DC power for controller circuitry
operation is provided by a modular switching power supply unit. The power supply unit
provides +5 and +15 volt dc supplies for controller circuitry operation.

4-10. A description of the FM-3C/FM-2C and FMi-201/FMi-106 transmitter controller circuitry
is presented in Figures 4-3 through 4-5. Figure 4-3 presents the controller, meter switch,
and meter display circuit board information. Figure 4-4 presents the on/off switch circuit
board information. Figure 4-5 presents the multiplexer and module select circuit board

information.
4-11. CONTROLLER ON/OFF SWITCH CIRCUIT BOARD.
4-12. The controller on/off switch circuit board is equipped with the on/off, raise/lower, and reset

switch/indicator circuitry (refer to Figure 4-4). The circuit board is designed to output
control signals to the controller circuit board, the RF amplifier logic circuit board, to the
exciter, and the remote control interface terminal strip.

4-13. TRANSMITTER ON CONTROL CIRCUIT. The transmitter can be operated to ON using
remote or local control. Local ON control is provided by switch S3. When local on control
is used, a LOW from on switch S3 is applied to relay K1. Remote on control is performed
by optical coupler U4 and inverters U10B and U12A. U4 can be activated using positive or
negative control logic. Jumper J1 programs the optical coupler circuitry for positive or
negative control operation. When U4 is activated, a LOW is routed to inverters U10B and
U12A. U12A will output a LOW to the on control coil of relay K1.
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4-14.

4-15.

4-16.

4-17.

4-18.

Relay K1 is used to: 1) disable the transmitter when the exciter
Automatic-Frequency-Control (AFC) signal is disabled and 2) generate a transmitter on
and a transmitter off command. With a LOW from the on circuitry, K1 will output a HIGH
to transistor Q1 and inverter U11B. A HIGH at K1 will allow the transmitter on/off
circuitry to initiate a transmitter on sequence. U11B will output a LOW to inverters U11C,
U12F, and U11E. U11C will output a HIGH to transistor Q1, inverter U11D, inverter
U12G, and transistor Q2. U12F will output a HIGH to extinguish OFF indicator S4. Q1
will output a LOW to unmute the power amplifier modules. U12G will output a LOW to
enable on indicator S3. Q2 will output a LOW remote on status signal to the remote
interface terminal strip. U11D will output a LOW to the automatic power control circuitry
on the controller circuit board and unmute the power amplifier power supplies.

TRANSMITTER OFF CONTROL CIRCUIT. The transmitter off control circuitry
operates in a similar manner as the on control circuitry. The transmitter off control
circuitry consists of off switch S4, optical coupler U5, and inverters U10C and U12B. Local
OFF control is provided by switch S4. When local off control is used, a LOW from off
switch S4 is applied to relay K1. Remote off control is performed by optical coupler U5 and
inverters U10C and U12B. U5 can be activated using positive or negative control logic.
Jumper J1 programs the optical coupler circuitry for positive or negative control operation.
When U5 is activated, a LOW is routed to inverters U10C and U12B. U12B will output a
LOW to the off control coil of relay K1.

With a LOW from the off circuitry, K1 will output a LOW to transistor Q1 and inverter
U11B. A LOW at K1 will allow the transmitter on/off circuitry to initiate a transmitter off
sequence. U11B will output a HIGH to inverters U11C, U12F, and U11E. U11C will
output a LOW to transistor Q1, inverter U11D, inverter U12G, and transistor Q2. U12F
will output a LOW to enable OFF indicator S4. Q1 will output a HIGH to mute the power
amplifier modules. U12G will output a HIGH to disable on indicator S3. Q3 will output a
LOW remote off status signal to the remote interface terminal strip. U11D will output a
HIGH to the automatic power control circuitry on the controller circuit board and mute the
power amplifier power supplies.

REMOTE CONTROL ENABLE/DISABLE CIRCUIT. Switch S302 on the controller
meter switch circuit board is designed to enable/disable the remote control circuitry. When
remote control is enabled, S302 will output a HIGH to inverter U12C on the on/off control
circuit board. U12C will output a LOW to U10D. U10D will output a HIGH to relay K1. A
HIGH will allow the transmitter on/off circuitry to generate a transmitter on sequence.
When remote control is disabled, S302 will output a LOW to U12C. U12C will output a
HIGH to U10D. U10D will output a LOW to K1. The LOW prevents the on/off circuit from
generating a transmitter on sequence.

REMOTE CONTROL FAILSAFE INPUT CIRCUIT. The controller on/off switch circuit
board is equipped with a remote control failsafe input. The input is provided to configure
the transmitter to off if the remote control unit is disabled. The failsafe input is applied to
optical coupler U6. U6 can be activated using positive or negative control logic. Jumper J1
programs the optical coupler circuitry for positive or negative control operation.
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4-19.

4-20.

4-21.

4-22.

4-23.

4-24.

4-25.

When the remote control unit is enabled, an enabled command from the remote control
unit is applied to U6. U6 will output a LOW to U10D. U10D will output a HIGH to K1. A
HIGH will allow the transmitter on/off circuitry to initiate a transmitter on sequence.

When the remote control unit is disabled, a HIGH is applied to U10D. U10D will output a
LOW to K1. A LOW will configure the transmitter on/off circuitry to initiate a transmitter
off sequence.

AFC LOCK INPUT CIRCUIT. The Automatic-Frequency-Control status signal from the
exciter is applied to optical coupler U14. When the FM-100C frequency is locked, a LOW
is applied to U14. U14 will output a LOW to inverter U13C. U13C will output a HIGH to
K1. A HIGH will allow the transmitter on/off circuitry to initiate a transmitter on
sequence. If the exciter frequency becomes unlocked, a HIGH is applied to U13C. U13C
will output a LOW to K1 to configure the transmitter on/off circuitry to initiate a
transmitter off sequence.

RESET CIRCUIT. A reset circuit is provided to reset the transmitter fault detection
circuitry on the power amplifier modules. The reset circuit can be activated using local or
remote control. Local reset operation is provided by reset switch/indicator S5. S5 will
output a LOW to reset the fault detection circuitry on the RF amplifier modules. Remote
reset commands are generated by optical coupler U7. U7 can be activated using positive or
negative control logic. Jumper J1 programs the optical coupler circuitry for positive or
negative control operation. When a remote reset command is initiated, the command is
applied to U7. U7 will output a LOW to inverters U10E and U12D. U12D will output a
LOW to reset the fault detection circuitry on the RF amplifier modules.

EXTERNAL INTERLOCK CIRCUIT. An external interlock circuit is provided for the
connection of external equipment such as a test load. External interlock commands are
generated by optical coupler U3. U3 can be activated using positive or negative control
logic. Jumper J1 programs the optical coupler circuitry for positive or negative control
operation. When the external interlock is closed, the signal is applied to U3. U3 will
output a LOW to inverters U10A and U12E. U12E will output a LOW to illuminate
interlock indicator DS1. When the external interlock opens, the signal is applied to U3. A
HIGH is applied through inverters UL0A and U11F. U11F will output a HIGH to configure
the transmitter to off. U12E will output a HIGH to extinguish interlock indicator DS1.

TRANSMITTER RAISE POWER CIRCUIT. The transmitter raise power circuitry
consists of raise switch S6, optical coupler U8, and inverters U10F and U13D. Local raise
control is provided by switch S6. When local raise power control is used, a LOW from
switch S6 is routed to the automatic-power-control circuitry on the controller circuit
board. Remote raise control is performed by optical coupler U8 and inverters U10F and
U13D. U8 can be activated using positive or negative control logic. Jumper J1 programs
the optical coupler circuitry for positive or negative control operation. When U8 is
activated, a LOW is routed to inverters U10F and U13D. U13D will output a LOW to the
automatic-power-control circuitry on the controller circuit board.

TRANSMITTER LOWER POWER CIRCUIT. The transmitter lower power circuitry
operates in a similar manner as the transmitter raise power circuit. The transmitter lower
power circuit consists of lower switch S7, optical coupler U9, and inverters U11A and
U13E. Refer to TRANSMITTER RAISE POWER CIRCUIT in the preceding text for a
description of the transmitter lower power circuit operation.
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4-26.
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4-28.

4-29.

4-30.

4-31.

CONTROLLER CIRCUIT BOARD.

The controller circuit board is equipped with the automatic-power-control circuitry, 8
meter amplifier/buffer circuits, and fault processing circuitry (refer to Figure 4-3). The
automatic-power-control circuitry is designed to control the transmitter output power in
response to local/remote control commands, high reflected power conditions, and high
temperature conditions. The meter amplifier/buffer circuits process transmitter signals for
application to the meter display circuit board. The fault processing circuitry monitors
several transmitter parameters and generates a fault signal when a power amplifier fault,
a high temperature condition, or a high reflected power condition occurs.

AUTOMATIC-POWER-CONTROL CIRCUIT. The automatic-power-control circuit
consists of up/down counters U9/U10/U11, latches U12 through U15, digital-to-analog
converter U16, NAND gates USB/U8C/U8D, inverters USA/U7C/U7A/UTE, transistors
Q1/Q4, and timer U17. The automatic-power-control circuit controls the transmitter
power output in response to local/remote raise/lower commands, high reflected power
conditions, and high temperature conditions.

Raise Output Power Operation. When the transmitter is operated to on, a LOW from
U10D on the controller on/off switch circuit board is applied to inverter U7A. When a
local/remote raise command is initiated, a LOW is applied to inverter U7C. U7C will
output a HIGH to NAND gate U8B. U8B will output a HIGH to USC. With no lower
command present: 1) U8C will output HIGH to U8D and 2) a HIGH is applied to up/down
counters U9/U10/U11 to configure the counters to count up. U8D will output a HIGH to an
oscillator circuit consisting of timer U17, inverter U7E, and transistors Q1 and Q4. The
oscillator is designed to provide slow/fast power level adjustment control as determined by
the operation of the raise switch/indicator. When the raise switch/indicator is depressed
such as during fine output power adjustment, the oscillator output will be 16 Hz. When
the raise switch/indicator is depressed and held such as during coarse output power
adjustment, the oscillator output will be 150 Hz.

The output of the oscillator is inverted at U7E and applied to each up/down counter clock
input. The counters will respond to the raise command by counting up and routing a
number to latches U12 through U15. The output of latches U12 through U15 are applied
to digital-to-analog converter U16. U16 will convert the numbers to a dc output voltage.
The voltage from U16 is amplified at U6D. U6D will output a dc voltage to summing
amplifier U21D. With no VSWR or over temperature conditions, U21D will output a dc
power control voltage to the power amplifier power supply. The power supply will respond
by routing the appropriate dc voltage to the power amplifier modules to increase the RF
output power.

Lower Output Power Operation. When the transmitter is operated to on, a LOW from
U10D on the controller on/off switch circuit board is applied to inverter U7A. When a
local/remote lower command is initiated, a LOW is applied to NAND gate U8C and
up/down counters U9/U10/U11. The LOW configures the up/down counters to count down.
U8C will respond by routing a HIGH to U8D. US8D will output a HIGH to an oscillator
circuit consisting of timer U17, inverter U7E, and transistors Q1 and Q4. The oscillator is
designed to provide slow/fast power level adjustment control as determined by the
operation of the lower switch/indicator. When a lower switch/indicator is depressed during
fine output power adjustment, the oscillator output will be 16 Hz. When a lower
switch/indicator is depressed and held during coarse output power adjustment, the
oscillator output will be 150 Hz.
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4-32. The output of the oscillator is inverted at U7E and applied to the up/down counters. The
counters will respond to the lower command by counting down and routing a number to
latches U12 through U15. The output of latches U12 through U15 are applied to
digital-to-analog converter U16. U16 will convert the numbers to a dc output voltage.
The voltage from U16 is amplified at amplifier U6D. U6D will output a dc voltage to
summing amplifier U21D. With no VSWR or over temperature conditions, U21D will
output a dc power control voltage to the power amplifier power supply. The power supply
will respond by routing the appropriate dc voltage to the power amplifier modules to
decrease the RF output power.

4-33. METER AMPLIFIER/BUFFER CIRCUITS. The controller circuit board is equipped with
8 meter amplifier/buffer circuits. The module current, module temperature, module
forward power, module voltage, and the PA voltage meter circuits operate in an identical
manner. Therefore, only the PA voltage amplifier/buffer circuit will be discussed.

4-34. PA Voltage Meter Amplifier/buffer Circuit. A PA voltage sample from the PA motherboard
assembly is applied through potentiometer R133 to amplifier U5D. Potentiometer R133 is
provided to calibrate the PA voltage meter sample. U5D is a non-inverting amplifier with
a gain of approximately 1. The output of U5D is applied to: 1) meter switch S301 on the
controller meter switch circuit board and 2) amplifier/buffer USA. U5A is a non-inverting
amplifier with a gain determined by resistor R13. R13 is a resistor network designed to be
installed/removed as determined by the desired remote meter voltage indication. For a +4
volt equals 50 V dc remote full-scale PA voltage meter indication, R13 is installed. As a
result, USA will be programmed for a gain of approximately 2. For a +2 volt remote
full-scale meter indication, R13 is removed. As a result U5SA will be programmed for a
gain of approximately 1. The output of U5A is routed to the controller RFI filter circuit
board.

4-35. INLET AIR TEMPERATURE CIRCUIT. A dc sample voltage from the inlet air
temperature sensor circuit board is applied to non-inverting amplifier U21B. The gain of
U21B is controlled by potentiometer R134. R134 is provided to calibrate the inlet air
temperature circuitry. The output of U21B is applied to: 1) the controller meter switch
circuit board, 2) over-temperature comparator U21A, and 3) amplifier/buffer U21C. U21C
is a non-inverting amplifier with a gain determined by resistor R13. R13 is a resistor
network designed to be installed/removed as determined by the desired remote meter
voltage indication. For a +4 volt equals 60 degrees Celsius remote full-scale temperature
meter indication, R13 is installed. As a result, U21C will be programmed for a gain of
approximately 2. For a +2 volt remote full-scale meter indication, R13 is removed. As a
result U21C will be programmed for a gain of approximately 1. The output of U21C is
routed to the controller RFI filter circuit board.
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4-36.

4-37.

4-38.

REFLECTED POWER METER CIRCUIT. A dc reflected power sample voltage from the
low-pass filter assembly is applied to non-inverting meter amplifier U2A. The gain of
U2A is controlled by potentiometer R64. R64 is provided to calibrate the reflected power
circuitry. The output of U2A is applied to a squaring circuit consisting of integrated
circuits U26 and U24B. U26 and U24B function to convert the voltage sample to a power
sample. The output of the squaring circuit is routed to: 1) amplifier U6B, 2) VSWR
foldback comparator U18D, and 3) amplifier/buffer U2D. U2D is a non-inverting amplifier
with a gain determined by resistor R13. R13 is a resistor network designed to be
installed/removed as determined by the desired remote meter voltage indication. For a +4
volt equals 120W/80W remote full-scale reflected power meter indication, R13 is installed.
As a result, U2D will be programmed for a gain of approximately 2. For a +2 volt remote
full-scale meter indication, R13 is removed. As a result, U2D will be programmed for a
gain of approximately 1. The output of U2D is routed to the controller RFI filter circuit
board. U6B is a non-inverting amplifier. The output of U6B is routed to the controller
meter switch circuit board. Jumper P721 selects the feed back path for the circuit.
Position 2-3 of P721 selects a power sample for application to the remote meter terminal.

FORWARD POWER METER CIRCUIT. A dc forward power sample voltage from the
low-pass filter assembly is applied to non-inverting meter amplifier U2B. The gain of
amplifier U2B is controlled by potentiometer R49. R49 is provided to calibrate the forward
power circuitry. The output of U2B is applied to a squaring circuit consisting of integrated
circuits U25 and U24A. U25 and U24A function to convert the voltage sample to a power
sample. The output of the squaring circuit is routed to: 1) amplifier UGA, and 2)
amplifier/buffer U2C. U2C is a non-inverting amplifier with a gain determined by resistor
R13. R13 is a resistor network designed to be installed/removed as determined by the
desired remote meter voltage indication. For a +4 volt equals 3 kW/2 kW remote full-scale
forward power meter indication, R13 is installed. As a result, U2C will be programmed for
a gain of approximately 2. For a +2 volt remote full-scale meter indication, R13 is
removed. As a result, U2C will be programmed for a gain of approximately 1. The output
of U2C is routed to the controller RFI filter circuit board. U6A is a non-inverting
amplifier. The output of U6A is routed to the controller meter switch circuit board. The
dc forward power sample voltage is also routed to buffer U5B. The output of U5B is
applied to summing amplifier U21D. The signal is used to determine the transmitter
output power level. Jumper P720 selects the feed back path for the circuit. Position 2-3 of
P720 selects a power sample for application to the remote meter terminal.

TRANSMITTER FAULT DETECTION CIRCUITRY. The transmitter fault detection
circuit consists of VSWR foldback comparator U18D, over-temperature comparator U21A,
VSWR overload comparator U18A, comparators U18B/U18C, inverters
U19A/U19B/U19C/U19D/U19E/UTF, one shot U20, and transistors Q5/Q2. The circuitry is
designed to monitor the transmitter power amplifier modules, transmitter temperature,
and reflected power for fault conditions. When a fault is determined, the circuitry will
respond by enabling the fault indicator and muting or reducing the transmitter output
power.
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4-39.

4-40.

4-41.

4-42.

4-43.

4-44.
4-45.

Over-Temperature Comparator. A dc temperature sample from U21B is applied to
over-temperature comparator U21A. U21A compares the dc voltage to a reference voltage.
When the dc temperature sample is above the reference voltage, U21A will:

1) output a +0.7 to +15.0 dc voltage to comparator U18C and 2) output a voltage to
summing amplifier U21D. U21D will respond by reducing the transmitter output power
to: 1) maintain on-air operation and 2) reduce the transmitter temperature. With a
positive voltage at U18C from U21A, the output of U18C will go HIGH. The HIGH is
routed through inverters U19C and U7F to transistors Q5/Q2. Q5/Q2 will output a LOW
to enable the local and remote fault indicators.

Module temperature conditions are monitored by circuitry on the multiplexer circuit board
(refer to Figure 4-5). The circuitry consists of temperature comparator circuits for each
module in the transmitter. If a module temperature exceeds the reference, the multiplexer
circuit board will output a HIGH to diode D48 on the controller circuit board. The HIGH is
applied to summing amplifier U21D to foldback the transmitter output power. The HIGH
is also applied through diode D50 to comparator U18C. The output of U18C will go HIGH
to enable both the local and remote fault indicators

VSWR Comparator. A dc reflected power sample from U2A is applied to VSWR
comparator U18D. U18D compares the dc voltage to a reference voltage from VSWR
foldback calibrate control R112. When the dc reflected power sample is above the reference
voltage, U18D will: 1) output a +0.7 to +15.0 dc voltage to comparator U18B, 2) output a
+0.7 to +15.0 dc voltage to comparator U18A, and 3) output a voltage to summing amplifier
U21D. U21D will respond by reducing the transmitter output power. With a positive
voltage at U18B, the output of U18B will go HIGH. The HIGH is routed through inverters
U19B and U7F to enable the local and remote fault indicators. The positive voltage routed
to U18A is compared to a reference voltage from VSWR overload calibrate control R94.
When the dc output from U18D is above the reference voltage, U18A will output a HIGH to
inverter U19A. U19A will output a LOW to enable one-shot U20. U20 will output a HIGH
to transistor Q3 to mute the transmitter output.

PA Module Fault Circuit. A HIGH PA module fault signal from the multiplexer circuit
board is applied to inverter U19E. U19E will output a LOW to inverter UTF. U7F will
output a HIGH to transistors Q5/Q2. Q5/Q2 will output a LOW to enable the local and
remote fault indicators.

Power Supply Fault. In the event of a power supply fault such as power supply 1, a LOW
is applied through switch U29A to comparator U30A. U30A will output a LOW to inverter
U7D. U7D will output a HIGH to inverter U19F. U19F will output a LOW to NAND gate
U8B to disable any raise power commands. Jumper P719 allows the selection of a manual
or automatic raise disable. Automatic raise disable allows the controller circuitry to
disable raise power operation in response to reflected power and fault conditions. In the
manual raise disable mode, the controller circuitry is disabled to allow the raise power
function to be controlled manually. Ensure the jumper is placed in the automatic disable
position.

CONTROLLER METER SWITCH CIRCUIT BOARD.

The controller meter switch circuit board is equipped with meter switch S301 and remote
control enable/disable switch S302. S301 is an interlocked 8-position switch designed to
route samples to the meter display circuit board when a switch is depressed. When the
module forward power switch section is depressed, the forward power sample is applied
through forward power meter calibrate control R135 to non-inverting amplifier U6C on
the controller circuit board. The output of U6C is routed through R78 to a squaring circuit
consisting of integrated circuits U24C/D and U27. U24C/D and U27 convert the voltage
sample to a power sample. The output of the squaring circuit is returned to switch S301.
S301 routes the forward power sample through meter buffer U5C to the meter display
circuit board. S302 is configured to enable/disable the remote control inputs. A HIGH
enables the remote control inputs. A LOW disables the remote control inputs.
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4-46.
4-47.

4-48.
4-49.

METER DISPLAY CIRCUIT BOARD.

The controller meter display circuit board is equipped with an LCD meter display and
meter driver circuitry. Meter samples from U5C on the controller circuit board are routed
to integrated circuit U201. U201 is an LCD display driver. Calibration of U201 is provided
by potentiometer R203. The output of U201 is applied to LCD display DS201. Exclusive
OR gate U202A controls the LCD decimal display.

RF AMPLIFIER CIRCUITRY OPERATION.

A description of the FM-3C/FM-2C and FMi-201/FMi-106 transmitter RF amplifier
circuitry is presented in Figure 4-6 Refer to Figure 4-6 for FM-3C/FM-2C and
FMi-201/FMi-106 transmitter RF amplifier circuitry information.
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5-1.
5-2.

5-3.

5-4.

5-5.

5-6.
5-17.

5-8.
5-9.

SECTION V
MAINTENANCE

INTRODUCTION.

This section provides maintenance information, electrical adjustment procedures, and
troubleshooting information for the Broadcast Electronics FM-3C/FM-2C and
FMi-201/FMi-106 transmitters.

SAFETY CONSIDERATIONS.

WARNING NEVER OPEN THE EQUIPMENT UNLESS ALL TRANS-
MITTER PRIMARY POWER IS DISCONNECTED. EN-

WARNING SURE ALL TRANSMITTER PRIMARY POWER IS DIS-

CONNECTED BEFORE ATTEMPTING MAINTENANCE
ON ANY AREA WITHIN THE TRANSMITTER.

WARNING HIGH RF VOLTAGE IS PRESENT AT THE TYPE N
CONNECTOR WHEN AN RF POWER MODULE IS RE-
WARNING MOVED FOR SERVICE. NEVER OPERATE THE

TRANSMITTER UNLESS AN RF POWER MODULE OR
A MODULE COVER PANEL IS INSTALLED IN EACH
TRANSMITTER MODULE LOCATION.

The FM-3C/FM-2C and FMi-201/FMi-106 transmitters contain high voltages and
currents. If safety precautions are not practiced, contact with the high voltages and
currents could cause serious injury or death. Never operate the transmitter unless: 1) all
transmitter safety guards and cover panels are installed and 2) an RF power module or
cover panel is installed in each RF power module location. The transmitter is equipped
with built-in safety features, however good judgement, care, and common sense must be
practiced to prevent accidents. The maintenance procedures contained in this section
should be performed only by trained and experienced maintenance personnel.

It is dangerous to measure voltages inside the cabinet or replace components with power
energized. Therefore, do not measure voltages inside the cabinet or replace components
with power energized. Always operate the transmitter POWER circuit breaker to OFF
prior to performing any maintenance within the transmitter. Measurements with the
power energized can be performed in the controller enclosure if required.

POWER AMPLIFIER EFFICIENCY.

The FM-3C/FM-2C and FMi-201/FMi-106 power amplifier stage consists of solid-state
power amplifier devices. Figure 5-1 presents typical FM-3C/FM-2C and
FMi-201/FMi-106 FM only PA stage efficiency values. The PA stage efficiency will vary
slightly from the values presented in Figure 5-1 due to component tolerances. Refer to
Figure 5-1 as required for typical PA stage efficiency values.

FIRST LEVEL MAINTENANCE.

First level maintenance consists of procedures applied to the equipment to prevent future
failures. The procedures are performed on a regular basis and the results recorded in a
maintenance log. Preventive maintenance of the transmitter consists of good
housekeeping and checking performance levels using the meters and various indicators
built into the equipment.

5-1 | = E e
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FIGURE 5-1. FM-3C/FM-2C/FMi-201/FMi-106 TYPICAL PA EFFICIENCY

5-10. ROUTINE MAINTENANCE.

WARNING NEVER OPEN THE EQUIPMENT UNLESS ALL TRANS-
MITTER PRIMARY POWER IS DISCONNECTED. EN-
WARNING SURE ALL TRANSMITTER PRIMARY POWER IS DIS-

CONNECTED BEFORE ATTEMPTING MAINTENANCE
ON ANY AREA WITHIN THE TRANSMITTER.

5-11. INSPECTION AND CLEANING. On a regular basis, clean the equipment of accumulated
dust using a brush and vacuum cleaner. Inspect the RF amplifier modules and the power
supplies for damage caused by component overheating. Overheated components are
identified by circuit board discoloration near the component leads. Inspect the circuit
boards for loose hardware as required.

5-12. CONTROLLER BATTERY. Periodically, the battery on the controller circuit board
should be checked. If the battery is defective, a good-quality Alkaline battery is
recommended for replacement. Typically, it is recommended the controller battery be
replaced annually.

5-13. AIR FILTERS. The FM-3C/FM-2C and FMi-201/FMi-106 transmitters are equipped
with two air filters. The standard main air inlet filter is a disposable type air filter located
in a shelf under the power amplifier modules. The main air inlet can also be equipped
with an optional screen type filter if desired. A second screen type filter is located on the
transmitter rear-panel above the combiner assembly for the power supply modules. The
disposable filter can be replaced and the screen filter cleaned without interrupting
transmitter operation.
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5-14.

5-15.

5-16.

5-17.

5-18.

5-19.

5-20.
5-21.

5-22.

Disposable Filter. The disposable filter should be checked approximately once a week with
replacement performed on an as-required basis. Never reverse a dirty air filter. Always
replace the filter. A dirty filter results in restricted air flow and increased operating
temperatures for the transmitter solid-state components.

The transmitter uses a disposable type air filter 1 in. X 16 in. X 20 in. ( 2.54 cm X 40.6 cm
X 50.8 cm). Additional filters may be ordered from Broadcast Electronics (BE P/N
407-0062) or purchased locally. Install the air flow indicator pointing towards the flushing
fans. Air filter replacement is accomplished by: 1) sliding the filter out of the shelf and 2)
inserting the new air filter with the airflow arrow pointing towards the flushing fans.

Optional Filter. The transmitter can be equipped with a screen type 1 in. X 16 in. X 20 in. (
2.54 cm X 40.6 cm X 50.8 cm) air filter if desired. If the transmitter is equipped with a
screen type filter, perform the SCREEN FILTER maintenance procedures as described in
the following text.

Screen Fliter. The transmitter is equipped with a screen type filter for the power supply
module air inlet (BE P/N 407-0167). The screen filter is designed to be removed and
cleaned using a brush and vacuum. Check the filter approximately once a week. Remove
dirt from the filter on an as-required basis by: 1) removing the filter from the chassis and
2) cleaning the filter using a brush and vacuum.

FLUSHING FANS. Inspect the transmitter flushing fans for dust accumulation and
periodically clean the fans using a brush and vacuum cleaner. The fans are cooled by air
passing around each motor. If dust is allowed to accumulate on the motors, the ambient
air temperature will increase due to restricted air flow. When the ambient air temperature
increases, the fan motor bearing lubricant will gradually vaporize and bearing failure will
occur.

It is recommended the flushing fan mounting hardware be periodically checked. The
flushing fans are equipped with sealed bearings which do not permit lubrication. If a
bearing fails, the motor must be replaced.

SECOND LEVEL MAINTENANCE.

Second level maintenance consists of procedures required to adjust the transmitter
circuitry or restore the transmitter to operation after a fault has occurred. The procedures
consists of electrical adjustments, troubleshooting, and component replacement
procedures. All electrical adjustments with the exception of the transmitter frequency
re-programming procedure are required only when components are replaced in the
transmitter circuitry.

WARNING NEVER OPEN THE EQUIPMENT UNLESS ALL TRANS-
MITTER PRIMARY POWER IS DISCONNECTED. EN-
WARNING SURE ALL TRANSMITTER PRIMARY POWER IS DIS-

CONNECTED BEFORE ATTEMPTING MAINTENANCE
ON ANY AREA WITHIN THE TRANSMITTER.

The maintenance philosophy for the FM-3C/FM-2C and FMi-201/FMi-106 transmitters
consists of isolating a problem to a specific area. Once the specific area is located,
subsequent troubleshooting using the information in the following text will assist in
problem isolation to a replaceable assembly or component. If required, the replaceable
assembly may be: 1) returned to the factory for repair or exchange or 2) repaired locally.
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5-23. ELECTRICAL ADJUSTMENTS.

WARNING NEVER OPEN THE EQUIPMENT UNLESS ALL TRANS-
MITTER PRIMARY POWER IS DISCONNECTED. EN-

WARNING SURE ALL TRANSMITTER PRIMARY POWER IS DIS-
CONNECTED BEFORE ATTEMPTING MAINTENANCE
ON ANY AREA WITHIN THE TRANSMITTER.

5-24. MULTIMETER DISPLAY CALIBRATION. Potentiometer R203 on the controller meter
display circuit board calibrates the multimeter display. The following text presents the
procedure to calibrate the multimeter display.

5-25. Required Equipment. The following equipment is required to adjust the multimeter
display calibration control.

1. Insulated adjustment tool.
2. Digital voltmeter (Fluke 77 or equivalent).

5-26. Procedure. To calibrate the multimeter display, proceed as follows:

5-217. Depress the transmitter OFF switch/indicator to illuminate the switch/indicator and
operate the POWER SWITCH to OFF.

5-28. Open the controller door.

5-29. Remove integrated circuit U5 from the controller circuit board.

5-30. Refer to Figure 5-2 and construct a voltage source for the calibration procedure. Adjust
the voltage source for a 2.0 volt dc output.

5-31. Connect the voltage source between TP204 on the controller meter display circuit board
and TP203 ground.

5-32. Operate the POWER SWITCH to ON.

5-33. Refer to Figure 5-3 and adjust multimeter display calibration control R203 on the meter
display circuit board for a 1000 indication on the transmitter multimeter.

5-34. Operate the POWER SWITCH to OFF.

5-35. Remove the test equipment, replace integrated circuit U5, and close the controller door.

g voLT BATTEEY‘\ /7 10K OHM +/-57%, 1/4W
i
— 10K OHM +/-10%, 1/4W,
T 10 TLRN
597-3002-21
COPYRIGHT © 2010 BROADCAST ELECTRONICS, INC
FIGURE 5-2. ADJUSTABLE VOLTAGE SOURCE

5-36. REFLECTED POWER METER, VSWR FOLDBACK, AND VSWR OVERLOAD
CALIBRATION. Potentiometer R64 on the controller circuit board calibrates the reflected
power meter display. Potentiometer R112 on the controller circuit board determines the
VSWR level for foldback operations. Potentiometer R94 on the controller circuit board
determines the VSWR level for overload operations. The following text presents the
procedure to adjust the reflected power meter calibrate, the VSWR foldback, and the
VSWR overload controls.
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VSWR OVERLUAD CALIBRATE CONTROL RS4
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FIGURE 5-3. CONTROLLER AND METER DISPLAY CIRCUIT BOARD CONTROLS

COPYRIGHT © 2010 BROADCAST ELECTRONICS, INC

597-3002-18

=

[sY

a1 /[

AN
—



5-37.

5-38.

5-39.

5-40.
5-41.

5-42.
5-43.
5-44.
5-45.
5-46.

5-417.
5-48.
5-49.

5-50.
5-51.
5-52.
5-53.

5-54.

5-55.
5-56.
5-57.
5-58.

®
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Required Equipment. The following equipment is required to adjust the reflected power
meter, VSWR foldback, and VSWR overload calibration controls.

1. Insulated adjustment tool.
2. Adjustable voltage source.
3. Digital voltmeter (Fluke 77 or equivalent).

Procedure. To adjust the reflected power meter, VSWR foldback, and VSWR overload
calibration controls, proceed as follows:

The transmitter MULTIMETER must be calibrated prior to adjusting the reflected power
meter, VSWR foldback, and VSWR overload calibration controls. Refer to MULTIMETER
DISPLAY CALIBRATION in the preceding text and perform the procedure to calibrate the
display.

Depress the transmitter OFF switch/indicator to illuminate the switch/indicator and
operate the POWER SWITCH to OFF.

Refer to Figure 5-2 and construct a voltage source for the calibration procedure. Adjust
the voltage source for a 2.0 volt dc output.

Disconnect directional coupler input connector J302 on the transmitter rear panel.
Connect the voltage source between P302-3 (ground) and P302-4 (RFL).

Depress the transmitter SYSTEM RFL PWR switch/indicator.

Open the controller door.

Connect the digital voltmeter between U2A pin 3 and ground on the controller circuit
board.

Operate the POWER SWITCH to ON. Ensure the transmitter OFF switch/indicator is
illuminated.

Observe the digital voltmeter and ensure a 2.0 volt dc signal is present at U2A. Adjust the
voltage source if required.

Refer to Figure 5-3 and adjust reflected power meter calibrate control R64 on the
controller circuit board for a 150 watt indication on the transmitter multimeter.

Operate the POWER SWITCH to OFF.
Connect the digital voltmeter between TP-1 and ground on the controller circuit board.
Operate the POWER SWITCH to ON.

Adjust the voltage source to obtain a: 1) 120 watt indication on the transmitter multimeter
for FM-3C models or 2) 80 watt indication on the transmitter multimeter for FM-2C
models.

Refer to Figure 5-3 and adjust VSWR foldback control R112 on the controller circuit board
for a 4.3 volt indication on the digital voltmeter.

Operate the POWER SWITCH to OFF.
Connect the digital voltmeter between TP-17 and ground on the controller circuit board.

Operate the POWER SWITCH to ON.

Adjust the voltage source to obtain a: 1) 160 watt indication on the transmitter multimeter
for FM-3C models or 2) 113 watt indication on the transmitter multimeter for FM-2C
models. The FAULT RESET switch/indicator will illuminate.
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5-59.

5-60.
5-61.

5-62.

5-63.

5-64.
5-65.

5-66.
5-67.
5-68.
5-69.

5-170.
5-T1.

5-T2.
5-73.

Refer to Figure 5-3 and adjust VSWR overload control R94 on the controller circuit board
until the voltage at TP-17 goes positive.

Operate the POWER SWITCH to OFF.

Remove the test equipment, re-connect P302 on the transmitter rear panel, and close the
controller door.

FORWARD POWER CALIBRATION. Potentiometer R49 on the controller circuit board
calibrates the forward power detector circuitry. The following text presents the procedure
to calibrate the forward power detector circuitry.

Required Equipment. The following equipment is required to adjust the forward power
calibration control.

1. Insulated adjustment tool.

2. Calibrated in-line wattmeter with a 3 kW element for FM-3C/FMi-201 models or a
2 kW element for FM-2C/FMi-106 models (Bird 43 or equivalent).

3. Test load and cable (50 Ohm Non-Inductive, 3 kW minimum for FM-3C/FMi-201
models or 2 kW minimum for FM-2C/FMi-106 models).

Procedure. To adjust the forward power calibration control, proceed as follows:

The transmitter MULTIMETER must be calibrated prior to adjusting the forward power
detector circuitry. Refer to MULTIMETER DISPLAY CALIBRATION in the preceding text
and perform the procedure to calibrate the display.

WARNING DISCONNECT ALL TRANSMITTER PRIMARY POWER
BEFORE PROCEEDING.
WARNING

Disconnect all transmitter primary power before proceeding.
Open the controller door.
Connect the test load and wattmeter to the transmitter output.

Energize the transmitter primary ac power and operate the transmitter at the desired
output power level as indicated by the in-line wattmeter.

Depress the transmitter SYSTEM FWD PWR switch/indicator.

Refer to Figure 5-3 and adjust FORWARD POWER CAL control R49 on the controller
circuit board until the transmitter MULTIMETER display is equal to the value presented
on the in-line wattmeter.

WARNING DISCONNECT ALL TRANSMITTER PRIMARY POWER
BEFORE PROCEEDING.
WARNING

Disconnect all transmitter primary power.

Remove the test equipment, close the controller door, and reconnect the transmitter output
to the antenna.
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5-74. PAV CALIBRATION. Potentiometer R133 on the controller circuit board calibrates the
PA voltage detector circuitry. The following text presents the procedure to calibrate the PA
voltage detector circuitry.

5-75. Required Equipment. The following equipment is required to adjust the PA voltage
calibration control.

1. Insulated adjustment tool.
2. Digital voltmeter (Fluke 77 or equivalent).

5-76. Procedure. To adjust the PA voltage calibration control, proceed as follows:

5-71. The transmitter MULTIMETER must be calibrated prior to adjusting the PA voltage
detector circuitry. Refer to MULTIMETER DISPLAY CALIBRATION in the preceding text
and perform the procedure to calibrate the display.

5-178. Operate the transmitter to on.

5-79. Depress the LOWER switch/indicator to obtain: 1) a 1 kW indication on the
MULTIMETER display for FM-3C/FMi-201 models and 2) a 500 W indication on the
MULTIMETER display for FM-2C/FMi-106 models.

WARNING DISCONNECT ALL TRANSMITTER PRIMARY POWER
BEFORE PROCEEDING.
WARNING

5-80. Disconnect all transmitter primary power before proceeding.

5-81. Open the controller door.

5-82. Remove the left PA power supply module and connect the voltmeter between TP402 (dc +)
and TP404 (ground).

5-83. Energize the transmitter primary ac power.

5-84. Depress the transmitter SYSTEM PS VDC switch/indicator.

5-85. Refer to Figure 5-3 and adjust PAV CAL control R133 on the controller circuit board until
the transmitter MULTIMETER display is equal to the value presented on the digital
voltmeter.

WARNING DISCONNECT ALL TRANSMITTER PRIMARY POWER
BEFORE PROCEEDING.
WARNING

5-86. Disconnect all transmitter primary power.

5-87. Remove the test equipment, replace the PA power supply module, close the controller door,
and return the transmitter to the normal output power level.

5-88. TEMPERATURE CALIBRATION. Potentiometer R134 on the controller circuit board
calibrates the temperature detector circuitry. The following text presents the procedure to
calibrate the temperature detector circuitry.
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5-89.

5-90.
5-91.

5-92.
5-93.
5-94.

5-95.

5-96.
5-97.

5-98.
5-99.

5-100.

5-101.

5-102.
5-103.

Required Equipment. The following equipment is required to adjust the temperature
calibration control.

1. Insulated adjustment tool.
2. Digital voltmeter (Fluke 77 or equivalent).

3. Fluke 80T-150 temperature probe or equivalent Celsius indicating temperature
probe.

Procedure. To adjust the temperature calibration control, proceed as follows:

The transmitter MULTIMETER must be calibrated prior to adjusting the temperature
detector circuitry. Refer to MULTIMETER DISPLAY CALIBRATION in the preceding text
and perform the procedure to calibrate the display.

WARNING DISCONNECT ALL TRANSMITTER PRIMARY POWER
BEFORE PROCEEDING.

WARNING

Disconnect all transmitter primary power before proceeding.
Open the controller door.

Locate the temperature sensor circuit board and place the temperature probe near the
transistor temperature sensor.

Energize the transmitter primary ac power. Allow the transmitter to operate for
approximately 5 minutes.

Depress the transmitter SYSTEM EXH TEMP switch/indicator.

Refer to Figure 5-3 and adjust TEMP CAL control R134 on the controller circuit board
until the transmitter MULTIMETER display is equal to the value presented on the digital
voltmeter.

WARNING DISCONNECT ALL TRANSMITTER PRIMARY POWER
BEFORE PROCEEDING.

WARNING

Disconnect all transmitter primary power.
Remove the test equipment and close the controller door.

PA MODULE FORWARD POWER CALIBRATION. Potentiometer R135 on the
controller circuit board calibrates the PA module forward power detector circuitry. The
following text presents the procedure to calibrate the PA module forward power detector
circuitry.

Required Equipment. The following equipment is required to adjust the PA module
forward power calibration control.

1. Insulated adjustment tool.
2. Digital voltmeter (Fluke 77 or equivalent).
Procedure. To adjust the PA module forward power calibration control, proceed as follows:

The transmitter MULTIMETER must be calibrated prior to adjusting the PA module
forward power detector circuitry. Refer to MULTIMETER DISPLAY CALIBRATION in the
preceding text and perform the procedure to calibrate the display.
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5-104.
5-105.
5-106.
5-107.
5-108.

5-109.

5-110.
5-111.

5-112.
5-113.
5-114.

5-115.

5-116.

5-117.

5-118.

Open the controller door.

Depress the transmitter OFF switch/indicator to illuminate the switch/indicator.
Connect the digital voltmeter between TP8 on the controller circuit board and ground.
Energize the transmitter primary ac power and operate the transmitter.

Depress the transmitter RAISE or LOWER switch/indicator to obtain a +5.0 volt dc
indication on the digital voltmeter.

Depress the transmitter MODULE SELECT switch/indicator to select a module. The
module selected will be presented on the MODULE SELECT display.

Depress the transmitter MODULE PA FWD POWER switch/indicator.

Refer to Figure 5-3 and adjust PA FWD CAL control R135 on the controller circuit board
until the transmitter MULTIMETER display equals 500 watts.

Depress the transmitter OFF switch/indicator to illuminate the switch/indicator.

Remove the test equipment and close the controller door.

CONTROLLER SQUARING CIRCUIT ADJUSTMENTS. The controller circuit board
squaring circuitry contains calibration controls. The calibration controls consist of: 1)
transmitter forward power squaring circuit calibrate control R54, 2) transmitter reflected
power squaring circuit calibrate control R67, and 3) module forward power squaring circuit
calibrate control R78. Due to the critical nature and specialized test equipment required to
adjust the controls, the controls are not considered field adjustable. If the controls are to
be adjusted, contact the Broadcast Electronics Customer Service Department.

RF POWER AMPLIFIER MODULE ADJUSTMENTS. The RF power amplifier module
amplifier circuit board and the power amplifier logic circuit board contain calibration
controls. The power amplifier circuit board is equipped with bias level controls R9 and
R22. The RF amplifier logic circuit board contains current offset control R11, current limit
control R5, forward power calibration control R51, forward power limit control R15, and
reflected power limit control R25. Due to the critical nature and specialized test
equipment required to adjust the controls, the controls are not considered field adjustable.
If the controls are to be adjusted, contact the Broadcast Electronics Customer Service
Department.

LOW-PASS FILTER. The low-pass filter is equipped with a reflected power null control.
Due to the critical nature and specialized test equipment required to adjust the control, the
control is not considered field adjustable. If the control is to be adjusted, contact the
Broadcast Electronics Customer Service Department.

TRANSMITTER FREQUENCY RE-PROGRAMMING. The FM-3C/FM-2C and
FMi-201/FMi-106 transmitters are configured for a specific frequency when shipped from
the factory. However, the transmitters can be re-programmed for a different frequency in
the field if required. The following text presents the procedure to change the transmitter
operating frequency.

Required Equipment. The following equipment is required to re-program the transmitter
operating frequency.
1. Calibrated in-line wattmeter with 3 kW element for FM-3C/FMi-201 models or a 2
kW element for FM-2C/FMi-106 models (Bird 43 or equivalent).

2. Test load and cable (50 Ohm Non-Inductive, 1 5/8 connector, 3 kW for
FM-3C/FMi-201 models or 2 kW for FM-2C/FMi-106 models minimum).
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5-119.

5-120.
5-121.
5-122.

5-123.

5-124.

5-125.
5-126.

5-127.
5-128.

Procedure. To re-program the transmitter operating frequency, proceed as follows:

WARNING DISCONNECT ALL TRANSMITTER PRIMARY POWER
BEFORE PROCEEDING.

WARNING

Disconnect all transmitter primary power before proceeding.
Connect the test load and wattmeter to the transmitter output.

For FM-3C/FM-2C models, refer to SECTION 4, AFC/PLL ASSEMBLY in FM-100C
publication 597-1002 and perform the FREQUENCY SELECTION procedure. For
FMi-201/FMi-106 models, refer to SECTION 3, OPERATION in FXi-250 publickation
597-0541 and perform the CARRIER FREQUENCY PROGRAMMING procedure.

Energize the transmitter primary ac power and operate the transmitter at the desired
output power level as indicated by the in-line wattmeter.

If a difference in values presented on the in-line wattmeter and the transmitter
multimeter is observed, the transmitter forward power display may be calibrated if desired
by performing the following procedure. Typically, the transmitter forward power display
on the multimeter will be more accurate than the in-line wattmeter. Ensure the in-line
wattmeter has been recently calibrated at the factory prior to calibrating the transmitter
multimeter display.

1. Depress the transmitter SYSTEM FWD PWR switch/indicator.

2. Refer to Figure 5-3 and adjust FORWARD POWER CAL control R49 on the
controller circuit board until the transmitter MULTIMETER display is equal to
the value presented on the in-line wattmeter.

WARNING DISCONNECT ALL TRANSMITTER PRIMARY POWER
BEFORE PROCEEDING.

WARNING

Disconnect all transmitter primary power.

Remove the test equipment, close the controller door, and reconnect the transmitter output
to the antenna.

TROUBLESHOOTING.

TYPICAL METER INDICATIONS. Typical meter indications for the FM-3C/FM-2C and
FMi-201/FMi-106 transmitters are presented in the factory final test data sheets shipped
with each transmitter. Refer to the factory test data sheets for typical meter indications.
Typical FM-100C/FXi-250 drive levels for the transmitters in FM only operation are
presented in the following text.

DRIVE LEVELS - FM-3C/FMi-201 - FM ONLY MODE
FREQUENCY Up To 1 kW 1-15kW 1.5-2kW 2-25kW 2.5 -3 kW
87.5 - 90 MHz 100W 105W 110W 115W 120W
90 - 92 MHz 98W 102W 107W 111W 115W
92 - 94 MHz 95W 98W 103W 107W 110W
94 - 96 MHz 92W 95W 99W 103W 105W
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DRIVE LEVELS - FM-3C/FMi-201 - FM ONLY MODE (cont’d)

FREQUENCY Up To 1 kW 1-15kW 1.5 -2kW 2-25kW 2.5 -3kW
96 - 100 MHz 90w 92W 95W 98W 100W
100 - 102 MHz 92W 95W 99w 103W 105W
102 - 104 MHz 95W 98W 103W 107W 110W
104 - 106 MHz 98W 102W 107W 111W 115W
106 - 108 MHz 100W 105W 110W 115W 120W

DRIVE LEVELS - FM-2C/FMi-106 - FM ONLY MODE

FREQUENCY Up To 500 W 500 - 1 kW 1-15kW 15-2kW
87.5 - 90 MHz 656W T0W 75W 80W
90 - 92 MHz 64W 69W 73W 80W
92 - 94 MHz 62W 67TW 7T1W 75W
94 - 96 MHz 61W 65W 69W T0W
96 - 100 MHz 60W 63W 67TW T0W
100 - 102 MHz 61W 656W 69W T0W
102 - 104 MHz 62W 67TW 7T1IW 75W
104 - 106 MHz 64W 69W 73W 80W
106 - 108 MHz 656W T0W 75W 80W
CAUTION REMOVING OR INSTALLING A POWER AMPLIFIER
POWER SUPPLY WITH THE TRANSMITTER ENER-
CAUTION GIZED MAY RESULT IN DAMAGE TO THE SUPPLY.

DO NOT REMOVE/INSERT A POWER AMPLIFIER
POWER SUPPLY WITH THE TRANSMITTER ENER-
GIZED.

5-129. POWER AMPLIFIER POWER SUPPLY MODULES. The FM-3C/FM-2C and
FMi-201/FMi-106 transmitters are equipped with modular switching power supply units.
The FM-3C/FMi-201 is equipped with a modular switching power supply for the controller
and 3 modular switching power supplies for the power amplifier circuitry. The
FM-2C/FMi-106 is equipped with a modular switching power supply for the controller and
2 modular switching power supplies for the power amplifier circuitry.

5-130. A power amplifier power supply module may be required to be installed or removed. To

install or remove a power amplifier power supply module, proceed as follows:

CAUTION THE TRANSMITTER MAY BE DAMAGED IF A
POWER SUPPLY MODULE IS NOT SECURELY
CAUTION  SEATED INTO THE MOTHERBOARD CONNECTORS.

1. Open the controller front panel.
2. To install a module, proceed as follows:

A. Align a power supply module with a power supply location. Ensure the rear
panel connector is aligned with the receptacle on the motherboard.

EQBFIDADCAST 5 - 1 2
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B. Insert and firmly press the power supply module into the motherboard
connector.

C. Engage the power supply lock by rotating the front panel knob clockwise until
the knob is secure.

3. To remove a module, proceed as follows:

CAUTION A POWER AMPLIFIER POWER SUPPLY MODULE WILL
BE DAMAGED IF A MODULE IS REMOVED OR
CAUTION INSTALLED WITH POWER ENERGIZED. DISCON-

NECT ALL TRANSMITTER POWER PRIOR TO REMOV-
ING OR INSTALLING A POWER AMPLIFIER POWER
SUPPLY MODULE.

A. Dis-engage the power supply lock by rotating the front panel knob fully
counterclockwise.

B. Using the handle, pull the module from the chassis.

5-131. Each power amplifier power supply module contains a fuse and a cooling fan. When a
power supply module fault indicator illuminates, check the following:

1. The PA power supply modules are equipped with temperature overload protection.
If a power supply module temperature overload occurs, the modules must be reset.
To reset a power supply module, proceed as follows:

A. Depress the transmitter OFF switch/indicator.
B. Wait approximately 1 minute.

C. Depress the transmitter ON switch/indicator. The module will return to
operation if the problem was associated with a temperature overload.

2. If the power supply module does not return to operation, check the following:

A. Depress the SYSTEM P.S. VDC switch/indicator and check the power supply
voltage. During a power supply failure, the voltage will be less than the
normal operating voltage and greater than 0.0 volts dc.

B. Check the rotation of the defective power supply module fan. Ensure the fan is
operating.

3. If system power supply voltage is normal and the fan is not operating, proceed as

follows:
CAUTION A POWER AMPLIFIER POWER SUPPLY MODULE WILL
BE DAMAGED IF A MODULE IS REMOVED OR
CAUTION INSTALLED WITH POWER ENERGIZED. DISCON-

NECT ALL TRANSMITTER POWER PRIOR TO REMOV-
ING OR INSTALLING A POWER AMPLIFIER POWER
SUPPLY MODULE.

A. Disconnect all transmitter primary power.
B. Loosen the lock knob on the front panel of the defective power supply module.

C. Remove and re-insert the power supply module and secure the lock knob.
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5-132.

5-133.
5-134.
5-135.
5-136.
5-137.
5-138.

5-139.

5-140.

D. Apply power and depress the transmitter ON switch/indicator to illuminate the
switch/indicator. The module will return to operation if the problem is
associated with improper module seating.

4. If the power supply module problem remains, refer to APPENDIX A and locate the
Pioneer Magnetics Troubleshooting Guide for the PM3329BP-5 power supply. Use
the guide to locate the problem.

CAUTION REMOVING OR INSTALLING A POWER AMPLIFIER
MODULE WITH THE TRANSMITTER ENERGIZED MAY
CAUTION RESULT IN DAMAGE TO THE MODULE. DO NOT

REMOVE/INSERT A POWER AMPLIFIER MODULE
WITH THE TRANSMITTER ENERGIZED.

CONTROLLER POWER SUPPLY. The FM-3C/FM-2C and FMi-201/FMi-106
transmitter controller power supply is located on a panel behind the controller circuit
board. The power supply is equipped with a fuse and should be checked if a failure occurs.
To check the controller power supply module, proceed as follows:

WARNING DISCONNECT ALL TRANSMITTER PRIMARY POWER
BEFORE PROCEEDING.

WARNING

Disconnect all transmitter primary power.

Refer to Figure 5-4 and remove all the rear access panel Phillips-Head screws.
Disconnect the exciter and external interlock connectors.

Remove the access panel.

Disconnect the wiring and remove the controller power supply module.

Check the power supply fuse. If the power supply fuse has not blown, contact the
Broadcast Electronics Customer Service Department. If desired, refer to APPENDIX A
and the Computer Products power supply schematic diagram for additional power supply
troubleshooting information.

Once the power supply troubleshooting has been completed, re-install the supply by
reversing the preceding procedure.

POWER AMPLIFIER MODULE TROUBLESHOOTING/REPAIR. Each transmitter
power amplifier module requires specialized equipment for troubleshooting and repair
operations. Therefore, almost all power amplifier module troubleshooting and repair can
not be performed in the field. If a power amplifier module is determined to be defective,
contact the Broadcast Electronics Customer Service department for: 1) troubleshooting
information and 2) information on a power amplifier module exchange program (refer to
the following text).

WARNING HIGH RF VOLTAGE IS PRESENT AT THE TYPE N
CONNECTOR ON THE PA MOTHERBOARD WHEN AN

WARNING RF POWER AMPLIFIER MODULE IS REMOVED FOR
SERVICE. ENSURE A MODULE COVER PANEL IS
INSTALLED IN THE MODULE LOCATION WHEN A
MODULE IS REMOVED FOR SERVICE.

®
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5-141. Power Amplifier Module Cover Panel Installation. If a power amplifier module is
removed from the transmitter, a module cover panel must be installed in the module
location. The panels are located in the transmitter accessory kit. The installation of the
panel will maintain adequate air flow in the transmitter and prevent access to the RF
power at the Type N connector on the PA motherboard.

5-142. Power Amplifier Module Exchange Program. If a power amplifier module is determined
to be defective, Broadcast Electronics has established a power amplifier module exchange
program. The program allows the customer to: 1) exchange a defective module for a
reconditioned module or 2) obtain a module on loan during the repair of the defective
module. Terms of the program are available from the Broadcast Electronics Customer
Service Department.

WARNING NEVER OPEN THE EQUIPMENT UNLESS ALL TRANS-
MITTER PRIMARY POWER IS DISCONNECTED. EN-
WARNING SURE ALL TRANSMITTER PRIMARY POWER IS DIS-

CONNECTED BEFORE ATTEMPTING MAINTENANCE
ON ANY AREA WITHIN THE TRANSMITTER.

5-143. TRANSMITTER TROUBLESHOOTING PROCEDURES. Table 5-1 presents
troubleshooting information for the FM-3C/FM-2C and FMi-201/FMi-106 transmitters.
Refer to Table 5-1 to isolate the problem to a specific assembly. Once the trouble is
isolated, refer to the theory of operation and schematic diagrams to assist in problem
resolution.

5-15 | = E e
WARNING: DISCONNECT POWER PRIOR TO SERVICING



TABLE 5-1. FM-3C/FM-2C TROUBLESHOOTING

(Sheet 1 of 6)

SYMPTOM CIRCUITRY TO CHECK
1. NO OUTPUT POWER . Exciter AFC is unlocked. Refer to the exciter
2. INTERLOCK INDICATOR manual and troubleshoot the exciter.
EXTINGUISHED
3. MODULE RF DRIVE
INDICATORS EXTINGUISHED
4. EXCITER LOCK INDICATOR
EXTINGUISHED
1. NO OUTPUT POWER . Operate the remote control switch to disable.
2. INTERLOCK INDICATOR A. If the interlock indicator is extinguished, check
EXTINGUISHED the external interlock.
B. If the interlock indicator illuminates, check the
remote control unit.
1. LOW OUTPUT POWER . Check the exciter forward power. The forward
2. MODULE DRIVE INDICATORS power must be: 1) 120 W for the FM-3C/FMi-201 and
EXTINGUISHED 2) 80 W for the FM-2C/FMi-106.
. If the exciter forward power is less than 120W for
FM-3C/FMi-201 models or 80 W for FM-2C/FMi-106
models, increase the exciter output power.
. If the exciter forward power is 120W for
FM-3C/FMi-201 models or 80 W for FM-2C/FMi-106
models, check the splitter on the motherboard.
1. LOW OUTPUT POWER . Defective low-pass filter or combiner.
2. MODULE STATUS INDICATORS
ILLUMINATE YELLOW
1. RESET INDICATOR . Depress the reset switch.
ILLUMINATED
(SHT 1 OF 2) . If the reset indicator does not display normal

indications, depress the SYSTEM FWD
POWER switch. The transmitter forward power
must be equal to the TPO.

®
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TABLE 5-1. FM-3C/FM-2C TROUBLESHOOTING

(Sheet 2 of 6)
SYMPTOM CIRCUITRY TO CHECK
1. RESET INDICATOR 3. If the transmitter forward power is high,
ILLUMINATED depress the LOWER switch to lower the output
(SHT 2 OF 2) power to the TPO level.

4. If the transmitter forward power is low or equal to the
TPO, depress the multimeter TEMP switch. The
temperature must be less than 9 degrees above the
ambient room temperature.

5. If the temperature is greater than 9 degrees above the
ambient room temperature, check the flushing
fans and the filter.

6. If the temperature is less than 9 degrees above the
ambient room temperature, depress the SYSTEM
RFL PWR switch/indicator. The reflected power must
be less than 120 watts on FM-3C/FMi-201 models and

80 watts on FM-2C/FMi-106 models.

7. If the reflected power is greater than 120 watts for an
FM-3C/FMi-201 or 80 watts for an FM-2C/FMi-106,
check the output transmission line and the antenna.

8. If the reflected power is less than 120 watts for an
FM-3C/FMi-201 or 80 watts for an FM-2C/FMi-106,
check the low-pass filter and the reflected power
directional coupler.

1. ARED MODULE STATUS 1. Depress the reset switch.
INDICATOR 2. If the module status and reset indicators do not dis-
2. RESET INDICATOR play normal indications, depress the multimeter
ILLUMINATED TEMP switch. The temperature must be less than 9

degrees above the ambient room temperature.

3. If the temperature is greater than 9 degrees above the
ambient room temperature, check the flushing
fans and the filter.

4. Label the defective module and record the location.
Interchange the module with another module in the
transmitter.

5. If the module inserted into the location recorded in
the preceding step displays a red MODULE STATUS
indicator, check the transmitter combiner.

6. If the MODULE STATUS indicator on the module
recorded in the preceding step remains red, the
module is defective. Contact the Broadcast
Electronics Customer Service Department.

1. TRANSMITTER WILL NOT 1. Replace the battery in the controller.
AUTOMATICALLY RETURN TO
RATED POWER AFTER AN
AC POWER LOSS
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TABLE 5-1. FM-3C/FM-2C TROUBLESHOOTING

(Sheet 3 of 6)
SYMPTOM CIRCUITRY TO CHECK
1. TRANSMITTER OFF 1. Ensure primary ac power is applied to the unit and
WITH NO FRONT PANEL ensure the POWER switch is operated to on.
INDICATIONS 2. If the primary ac power is on, defective controller
power supply.
1. TRANSMITTER OFF 1. Defective controller power supply +15V output.
2. NO OFF INDICATOR
3. NO INTERLOCK INDICATOR
4. NO MODULE STATUS
INDICATORS
1. TRANSMITTER OFF 1. Defective controller power supply +5V output.
WITH FRONT PANEL
INDICATIONS
2. NO MULTIMETER DISPLAY
3. MODULE STATUS INDICATORS
ILLUMINATE YELLOW
1. TRANSMITTER OFF 1. Defective controller power supply -15V output.
WITH FRONT PANEL
INDICATIONS
2. MODULE STATUS INDICATORS
ILLUMINATE YELLOW
1. AMODULE STATUS INDICATOR | 1. Label the defective module and record the location.
ILLUMINATES YELLOW Interchange the module with another module in the
transmitter.

2. If the module inserted into the location recorded in
the preceding step displays a yellow MODULE
STATUS indicator, check the transmitter combiner.

3. If the MODULE STATUS indicator on the module
recorded in the preceding step remains yellow, the
module is defective. Troubleshoot the module.

1. ERRATIC POWER CONTROL 1. Depress the RAISE switch and check for a HIGH at
U7 pin 6 on the controller circuit board.

2. If the HIGH is present, check U6D, U9, U10, U11,
U12, U13, U14, U15, U16, U7E, U17, Q1, Q4, U8D,
U8C, U8D, and U8B on the controller circuit board.

3. If the HIGH is not present, check U7C on the
controller circuit board and S7 on the controller on/off

circuit board.

1. NO POWER CONTROL 1. Check for a dc voltage at TP3 on the controller circuit
(SHT 1 OF 2) board.

2. If the voltage at TP3 is present, check U3C, U3A,
U3B, and U4C on each RF power module logic circuit
board.

3. If the voltage at TP3 is not present, check for a 4.5
volt dc signal at U21 pin 12 on the controller circuit
board.
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TABLE 5-1. FM-3C/FM-2C TROUBLESHOOTING

(Sheet 4 of 6)
SYMPTOM CIRCUITRY TO CHECK
1. NO POWER CONTROL 4. If the 4.5 volt signal is present, check U21 on the
(SHT 2 OF 2) controller circuit board.

5. If the 4.5 volt signal is not present, check for a 8.7
volt de signal at U6 pin 14 on the controller circuit
board.

6. If the 8.7 volt signal is present, check Q3, U20, U19A,
U18A, and U18D on the controller circuit board.
Check U11D, U11C, U11B, K1, U10D, U13C, U6 and
U14 on the controller on/off circuit board.

7. If the 8.7 volt signal is not present, check U6D,

U9, U10, U11, U12, U13, U14, U15, U16, UTE,
U17, Q1, Q4, U8D, U8C, U8D, and U7C on the
controller circuit board.

1. TRANSMITTER OPERATES 1. Depress the SYSTEM P.S. VDC switch/indicator

2. NO MULTIMETER OPERATION and check for a dc voltage at TP204 on the meter
display circuit board.

2. If the voltage at TP204 is present, check for: 1) +5
volts dc at TP201, 2) -5 volts dc at U201 pin 26, and
3) approximately 2.0 volts at U201 pin 36.

3. If the voltages are not present, check the +5 volt
supplies, D201, and R202 on the meter display circuit
board.

4. If the voltages are present, check U201 and
DS201 on the meter display circuit board.

5. If the voltage at TP204 is not present, check U5C
on the controller circuit board.

1. TRANSMITTER OPERATES 1. Check for a 5.7 VDC signal for a 3 kW output or a
2. NO FORWARD POWER METER 4.7 VDC signal for a 2 kW output at U2 pin 5
DISPLAY on the controller circuit board.
2. If the voltage is not present, check the directional
coupler.

3. If the voltage is present, check for a 3 volt dc signal at
TP4 and a 9 volt dc signal at TP14 on the controller
circuit board. Do not adjust R54.

4. If the voltages at TP4/TP14 are not present, check
U2B, U24A, U25A/B/C/D/E, U6A , and D8 on the
controller circuit board .

5. If the voltages at TP4/TP14 are present, check S301
on the meter switch circuit board.
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TABLE 5-1. FM-3C/FM-2C TROUBLESHOOTING

(Sheet 5 of 6)

SYMPTOM

CIRCUITRY TO CHECK

1. TRANSMITTER OPERATES
WITH NORMAL INDICATIONS
2. RATED POWER CAN NOT BE
OBTAINED

[y

TRANSMITTER OPERATES
2. NO REFLECTED POWER METER
DISPLAY

1. CIRCUIT BREAKER OPERATION

1. NO PA MODULE FORWARD
POWER METER INDICATION

1. NO PA MODULE CURRENT
POWER METER INDICATION

1. NO PA MODULE VOLTAGE
POWER METER INDICATION

. Check the exciter output power. The forward power

must be: 1) FM-3C/FMi-201 = 120 W or 2)
FM-2C/FMi-106 = 80 W.

. If the exciter output power is less than 10 W: 1)

Operate the transmitter to OFF, 2) wait
approximately 10 seconds, and 3) operate the
transmitter to ON.

. If the exciter output power is 120W for FM-3C models

and 80 W for FM-2C models, check U5B on the
controller circuit board.

. Check for a voltage at U2 pin 3 on the controller

circuit board.

. If the voltage is not present, check the directional

coupler.

. If the voltage is present, check for a voltage at TP10

and TP15 on the controller circuit board. Do not
adjust R67.

. If the voltages at TP10/TP15 are not present, check

U2A, U24B, U26A/B/C/D/E, U6B, and D8 on the
controller circuit board.

. If the voltages at TP10/TP15 are present, check S301

on the meter switch circuit board.

. Check the MOVs, PA power supply modules,

controller power supply, and the circuit breaker.

. Ensure PA module 0 is not presented on the module

status display.

. Check U201 and U205A on the multiplexer circuit

board.

. Check for the following voltages on the controller

circuit board: 1) approximately 5.0 volts (500W) at
TP8, 2) 3 volts dc at TP11, and 3) 9 volts dc at TP16.

. If the voltages at TP8/TP11/TP16 are not present,

check U4A, U6C, U24C, U27A/B/C/D/E, U24D, and
Ds.

. If the voltages at TP8/TP11/TP16 are present,

check S301 on the meter switch circuit board.

. Ensure PA module 0 is not presented on the module

status display.

. Check U202 and U205B on the multiplexer circuit

board.

. Check U3A on the controller circuit board.

. Ensure PA module 0 is not presented on the module

status display, the Check U203 and U205C on the
multiplexer circuit board.

. Check U4C on the controller circuit board.

®
E BROADCAST
ELECTRONICS INC

5-20

WARNING: DISCONNECT POWER PRIOR TO SERVICING




TABLE 5-1. FM-3C/FM-2C TROUBLESHOOTING
(Sheet 6 of 6)

SYMPTOM CIRCUITRY TO CHECK

1. NO PA MODULE TEMPERATURE | 1. Ensure PA module 0 is not presented on the module
POWER METER INDICATION status display.

1. NO PA MODULE SELECTION 1. Ensure P715 on the controller circuit board is

1. ALL FRONT PANEL INDICATORS | 1. Check the controller power supply outputs.

2. Check U204 and U205D on the multiplexer circuit
board.
3. Check U3C on the controller circuit board.

installed in position 1-2.
2. Check S1 on the module select circuit board.
3. Check U23 and U7B on the controller circuit board.
4. Check U206 and U207 on the multiplexer circuit
board.
5. Check Ul on the module select circuit board.

FLASHING
1. POWER SUPPLY FAULT 1. Check the RF drive to the transmitter. Ensure the
INDICATOR(S) ILLUMINATED exciter output is: 1) FM-3C/FMi-201 = 120W or 2)
2. RESET INDICATOR ILLU- FM-2C/FMi-106 = 80W.
MINATED 2. Check the Power Supply.
5-144. TRANSMITTER COMPONENT LOCATIONS. Figure 5-4 presents the transmitter

5-145.

5-146.

5-147.

5-148.

5-149.

component locations. Refer to Figure 5-4 as required during the troubleshooting
procedures to locate components within the transmitter.

Transmitter Access Panels. Figure 5-4 presents the transmitter access panels. Refer to
Figure 5-4 and remove the panels as required to access transmitter components.

COMPONENT REPLACEMENT PROCEDURE. Component replacement on printed
circuit boards require extreme care to avoid damage to the circuit board traces. The
following text describes the procedure to replace components on transmitter circuit boards.

On all circuit boards, the adhesive securing the copper trace to the board melts at almost
the same temperature at which solder melts. A circuit board trace can be destroyed by
excessive heat or lateral movement during soldering. Use of a small iron with steady
pressure is required for circuit board repairs.

To remove a component from a circuit board, cut the leads from the body of the defective
component while the device is still soldered to the board.

Grip each component lead, one at a time, with long-nose pliers. Rotate the circuit board
and touch a soldering iron to the lead at the solder connection. When the solder begins to
melt, push the lead through the back side of the board. Each lead may now be heated
independently and pulled out of each hole. The holes may be cleared of solder by carefully
re-heating each hole with a low wattage iron and removing the residual solder with a
soldering vacuum tool.
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WARNING MOST SOLVENTS WHICH WILL REMOVE ROSIN FLUX
ARE VOLATILE AND TOXIC BY THEIR NATURE AND

WARNING SHOULD BE USED ONLY IN SMALL AMOUNTS IN A
WARNING WELL VENTILATED AREA, AWAY FROM FLAME SUCH
5 6 AS FROM A SOLDERING IRON OR SMOKING MATERI-
ALS. OBSERVE THE MANUFACTURER’S CAU-
WARNING TIONARY INSTRUCTIONS.

5-150. Install the new component and apply solder from the bottom side of the circuit board.
After soldering, remove flux with a cotton swab moistened with a suitable solvent.
Rubbing alcohol is highly diluted and is not effective.

5-151. The board should be checked to ensure the flux has been removed and not just smeared.
Rosin flux is not normally corrosive, but rosin will absorb enough moisture in time to
become conductive and cause problems.
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SECTION VI

PARTS LIST

6-1. INTRODUCTION.

6-2. This section provides parts lists for the FM-3C/FM-2C and FMi-201/FMi-106 transmit-
ters. The parts lists provide descriptions and part numbers of electrical components, as-
semblies, and selected mechanical parts required for maintenance. Each parts list entry in
this section is indexed by reference designators appearing on the applicable schematic dia-
grams.

TABLE 6-1. FM-3C/FM-2C/FMi-201/FMi-106 REPLACEABLE PARTS LIST INDEX
(Sheet 1 of 2)
TABLE DESCRIPTION PART NO. PAGE
6-2 FM-3C Transmitter 909-3001-204 6-3
6-3 FM-2C Transmitter 909-2001-204 6-4
6-4 FMi-201 Transmitter 909-0201-404 6-5
6-5 FMi-106 Transmitter 909-0106-404 6-6
6-6 FM-3C/FM-2C Motherboard Assembly 919-0413/-001 6-7
6-7 Cable Assembly, Motherboard 949-0418 6-8
6-8 Control Switch Circuit Board Assembly 919-0406-101 6-8
6-9 Display Circuit Board Assembly 919-0406-102 6-9
6-10 Meter Switch Circuit Board Assembly 919-0406-103  6-10
6-11 Temperature Sensor Circuit Board Assembly 919-0406-105 6-10
6-12 FM-2C Controller Circuit Board Assembly 919-0563/-200 6-10
6-13 FM-3C Controller Circuit Board Assembly 919-0563/-300 6-17
6-14 RFI Filter Circuit Board Assembly 919-0562 6-23
6-15 Basic Harness Assembly 949-0406 6-24
6-16 RF Amplifier Module Assembly 959-0412-013 6-24
6-17 Main RF Amplifier Circuit Board Assembly 919-0416-213 6-25
6-18 RF Amplifier Circuit Board Assembly 919-0416-013  6-25
6-19 RF Amplifier Cables Assembly 949-0405 6-26
6-20 RF Amplifier Logic Circuit Board Assembly 919-0417-012 6-26
6-21 RF Amplifier Module Directional Coupler/LPF 919-0418-011  6-29
Assembly

6-22 RF Amplifier Module Directional Coupler/LPF Circuit Board 919-0418-012 6-29
Assembly

6-23 Module Low-Pass Filter Circuit Board Assemb ly 919-0418-013 6-30

6-24 Output Combiner Assembly, FM-3C/FMi-201 959-0413/-001 6-30
/FM-2C/FMi-106

6-25 Remote Interface Circuit Board Assembly 919-0415-005 6-31

6-26 Low Pass Filter Input/RF1I Filter Circuit Board Assembly 919-0415-003 6-31

6-27 FM-3C/FMi-201/FM-2C/FMi-106 Multiplexer Circuit 919-0415/-002 6-31

Board Assembly -022
6-28 FM-3C/FMi-201/FM-2C/FMi-106 Module Select Circuit 919-0415/-001 6-32
Board Assembly -021

6-1
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TABLE 6-1. FM-3C/FM-2C/FMi-201/FMi-106 REPLACEABLE PARTS LIST INDEX

(Sheet 2 of 2)
TABLE DESCRIPTION PART NO. PAGE
6-29 Low-Pass Filter Assembly 959-0414 6-33
6-30 Low-Pass Filter Circuit Board Assembly 919-0421 6-33
6-31 FM-3C/FMi-201/FM-2C/FMi-106 Power Supply 919-0415/-004 6-34
Motherboard Assembly -024
6-32 Fan Kit - Factory Cabinets 979-0503-001 6-34
6-33 Optically Coupled Relay Assembly 919-0096-001 6-34
6-34 Optically Coupled Relay Circuit Board Assembly 919-0096 6-34
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TABLE 6-2. FM-3C TRANSMITTER - 909-3001-204

REF. DES. DESCRIPTION PART NO. QTY.
B1 ThruB4  Fan, 6 inch (15.24 e¢m), 250 ft3/min 220V ac, 50/60 Hz, 40 Watt 380-7650 4
CB1 Circuit Breaker, 2-Pole, 250V, 50A 341-0011 1
K1 Optically-Coupled-Relay (OCR) Assembly 919-0096-001 1
K2 Contactor: 341-0053 1
Coil: 208/240V ac 60 Hz or 190/220V ac 50 Hz
Contacts: 3-Pole, 600V ac, 40 Amperes
MOV 1 Thru Metal-Oxide Varistor, B40K275, 275V, 1680 Joules 140-0021 3
MOV3
TB1 Terminal Block, Gould 63133 (Ac Input) 412-0050 1
TB2 Barrier Strip, 3 Position, 4AWG 412-0049 2
_— Power Supply, Computer Products, NFS80-7606, +15V, +5%, 540-0015 1

+24 'V, 85V to 264V Operation, 80W

Power Supply, Power Supply, TDI, 48V 2 kW

Air Filter, 16X20X1, Aluminum Mesh (Optional)

Air Filter, 3.75X16.5X1, Aluminum Mesh

Bulkhead Receptacle, Type N, Jack-To-Jack, UG30/U
Module Select Circuit Board Assembly

Multiplexer Circuit Board Assembly

Low-Pass Filter Input/RFI Filter Circuit Board Assembly
Power Supply Motherboard Assembly

Remote Interface Barrier Strip Circuit Board Assembly
Motherboard Assembly, FM-3C/FM-2C

Controller Circuit Board Assembly

RFI Filter Circuit Board Assembly

Controller On/Off Switch Circuit Board Assembly
Controller Display Circuit Board Assembly

Controller Meter Switch Circuit Board Assembly
Temperature Sensor Circuit Board Assembly

Output Combiner Assembly, FM-3C

Low-Pass Filter Assembly

Power Amplifier Module Assembly

Wire Harness Assembly, FM-3C

FM-100C, 100 Watt Exciter/Transmitter, 220V 50/60 Hz Operation
Accessory Parts Kit

Blank, Cable Hold Down Circuit Board, 2.00”

Blank, Cable Hold Down Circuit Board, 1.77”

Blank, Cable Hold Down Circuit Board, 1.20”

Blank, Cable Hold Down Circuit Board, 1.50”

Pins, Connector, AMP 350967-1

Housing, 2-Pin

Battery, 9V Alkaline

6-3

540-0016-002
407-0169
407-0167
418-0035
919-0415-001
919-0415-002
919-0415-003
919-0415-004
919-0415-005
919-0413
919-0563-300
919-0562
919-0406-101
919-0406-102
919-0406-103
919-0406-105
959-0413
959-0414
959-0412-013
949-0406
909-1101-304
979-0410
519-0407-103
519-0407-104
519-0407-106
519-0407-105
417-0036
418-0702
350-0002
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TABLE 6-3. FM-2C TRANSMITTER - 909-2001-204

REF. DES. DESCRIPTION PART NO. QTY.
B1 ThruB4  Fan, 6 inch (15.24 e¢m), 250 ft3/min 220V ac, 50/60 Hz, 40 Watt 380-7650 4
CB1 Circuit Breaker, 2-Pole, 240V, 35A 341-0066 1
K1 Optically-Coupled-Relay (OCR) Assembly 919-0096-001 1
K2 Contactor: 341-0053 1
Coil: 208/240V ac 60 Hz or 190/220V ac 50 Hz
Contacts: 3-Pole, 600V ac, 40 Amperes
MOV 1 Thru Metal-Oxide Varistor, B40K275, 275V, 1680 Joules 140-0021 3
MOV3
TB1 Terminal Block, Gould 63133 (Ac Input) 412-0050 1
TB2 Barrier Strip, 3 Position, 4AWG 412-0049 2
_— Power Supply, Computer Products, NFS80-7606, +15V, +5%, 540-0015 1

®
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+24 'V, 85V to 264V Operation, 80W

Power Supply, Power Supply, TDI, 48V 2 kW

Air Filter, 16X20X1, Aluminum Mesh (Optional)

Air Filter, 3.75X16.5X1, Aluminum Mesh

Bulkhead Receptacle, Type N, Jack-To-Jack, UG30/U
Module Select Circuit Board Assembly

Multiplexer Circuit Board Assembly

Low-Pass Filter Input/RFI Filter Circuit Board Assembly
Power Supply Motherboard Assembly

Remote Interface Barrier Strip Circuit Board Assembly
Motherboard Assembly, FM-2C

Controller Circuit Board Assembly

RFI Filter Circuit Board Assembly

Controller On/Off Switch Circuit Board Assembly
Controller Display Circuit Board Assembly

Controller Meter Switch Circuit Board Assembly
Temperature Sensor Circuit Board Assembly

Output Combiner Assembly, FM-2C

Low-Pass Filter Assembly

Power Amplifier Module Assembly

Wire Harness Assembly, FM-3C

FM-100C, 100 Watt Exciter/Transmitter, 220V 50/60 Hz Operation
Accessory Parts Kit

Blank, Cable Hold Down Circuit Board, 2.00”

Blank, Cable Hold Down Circuit Board, 1.77”

Blank, Cable Hold Down Circuit Board, 1.20”

Blank, Cable Hold Down Circuit Board, 1.50”

Pins, Connector, AMP 350967-1

Housing, 2-Pin

Battery, 9V Alkaline

ELECTRONICS INC 6-4

540-0016-002
407-0169
407-0167
418-0035
919-0415-021
919-0415-022
919-0415-003
919-0415-024
919-0415-005
919-0413-001
919-0563-200
919-0562
919-0406-101
919-0406-102
919-0406-103
919-0406-105
959-0413-001
959-0414
959-0412-013
949-0406
909-1101-304
979-0410
519-0407-103
519-0407-104
519-0407-106
519-0407-105
417-0036
418-0702
350-0002
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TABLE 6-4. FMi-201 TRANSMITTER - 909-0201-404

REF. DES. DESCRIPTION PART NO. QTY.
B1 ThruB4  Fan, 6 inch (15.24 e¢m), 250 ft3/min 220V ac, 50/60 Hz, 40 Watt 380-7650 4
CB1 Circuit Breaker, 2-Pole, 250V, 50A 341-0011 1
K1 Optically-Coupled-Relay (OCR) Assembly 919-0096-001 1
K2 Contactor: 341-0053 1
Coil: 208/240V ac 60 Hz or 190/220V ac 50 Hz
Contacts: 3-Pole, 600V ac, 40 Amperes
MOV 1 Thru Metal-Oxide Varistor, B40K275, 275V, 1680 Joules 140-0021 3
MOV3
TB1 Terminal Block, Gould 63133 (Ac Input) 412-0050 1
TB2 Barrier Strip, 3 Position, 4AWG 412-0049 2
_— Power Supply, Computer Products, NFS80-7606, +15V, +5%, 540-0015 1

+24 'V, 85V to 264V Operation, 80W

Power Supply, TDI, 48V 2 kW

Air Filter, 16X20X1, Aluminum Mesh (Optional)

Air Filter, 3.75X16.5X1, Aluminum Mesh

Bulkhead Receptacle, Type N, Jack-To-Jack, UG30/U
Module Select Circuit Board Assembly

Multiplexer Circuit Board Assembly

Low-Pass Filter Input/RFI Filter Circuit Board Assembly
Power Supply Motherboard Assembly

Remote Interface Barrier Strip Circuit Board Assembly
Motherboard Assembly, FM-3C/FM-2C

Controller Circuit Board Assembly

RFI Filter Circuit Board Assembly

Controller On/Off Switch Circuit Board Assembly
Controller Display Circuit Board Assembly

Controller Meter Switch Circuit Board Assembly
Temperature Sensor Circuit Board Assembly

Output Combiner Assembly, FM-3C

Low-Pass Filter Assembly

Power Amplifier Module Assembly

Wire Harness Assembly, FM-3C

FMi-250, 250 Watt Digital Exciter, 220V 50/60 Hz Operation
XPi-10 Exporter

Accessory Parts Kit

Blank, Cable Hold Down Circuit Board, 2.00”

Blank, Cable Hold Down Circuit Board, 1.77”

Blank, Cable Hold Down Circuit Board, 1.20”

Blank, Cable Hold Down Circuit Board, 1.50”

Pins, Connector, AMP 350967-1

Housing, 2-Pin

Battery, 9V Alkaline

6-5

540-0016-002
407-0169
407-0167
418-0035
919-0415-001
919-0415-002
919-0415-003
919-0415-004
919-0415-005
919-0413
919-0563-300
919-0562
919-0406-101
919-0406-102
919-0406-103
919-0406-105
959-0413
959-0414
959-0412-213
949-0406
909-9250
909-6027-MB3
979-0410-200
519-0407-103
519-0407-104
519-0407-106
519-0407-105
417-0036
418-0702
350-0002
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TABLE 6-5. FMi-106 TRANSMITTER - 909-0106-404

REF. DES. DESCRIPTION PART NO. QTY.
B1 ThruB4  Fan, 6 inch (15.24 e¢m), 250 ft3/min 220V ac, 50/60 Hz, 40 Watt 380-7650 4
CB1 Circuit Breaker, 2-Pole, 240V, 35A 341-0066 1
K1 Optically-Coupled-Relay (OCR) Assembly 919-0096-001 1
K2 Contactor: 341-0053 1
Coil: 208/240V ac 60 Hz or 190/220V ac 50 Hz
Contacts: 3-Pole, 600V ac, 40 Amperes
MOV 1 Thru Metal-Oxide Varistor, B40K275, 275V, 1680 Joules 140-0021 3
MOV3
TB1 Terminal Block, Gould 63133 (Ac Input) 412-0050 1
TB2 Barrier Strip, 3 Position, 4AWG 412-0049 2
_— Power Supply, Computer Products, NFS80-7606, +15V, +5%, 540-0015 1
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+24 'V, 85V to 264V Operation, 80W

Power Supply, TDI, 48V 2 kW

Air Filter, 16X20X1, Disposable

Air Filter, 16X20X1, Aluminum Mesh (Optional)

Air Filter, 3.75X16.5X1, Aluminum Mesh

Bulkhead Receptacle, Type N, Jack-To-Jack, UG30/U
Module Select Circuit Board Assembly

Multiplexer Circuit Board Assembly

Low-Pass Filter Input/RFI Filter Circuit Board Assembly
Power Supply Motherboard Assembly

Remote Interface Barrier Strip Circuit Board Assembly
Motherboard Assembly, FM-2C

Controller Circuit Board Assembly

RFI Filter Circuit Board Assembly

Controller On/Off Switch Circuit Board Assembly
Controller Display Circuit Board Assembly

Controller Meter Switch Circuit Board Assembly
Temperature Sensor Circuit Board Assembly

Output Combiner Assembly, FM-2C

Low-Pass Filter Assembly

Power Amplifier Module Assembly

Wire Harness Assembly, FM-3C

FMi-250, 250 Watt Digital Exciter, 220V 50/60 Hz Operation
XPi-10 Exporter

Accessory Parts Kit

Blank, Cable Hold Down Circuit Board, 2.00”

Blank, Cable Hold Down Circuit Board, 1.77”

Blank, Cable Hold Down Circuit Board, 1.20”

Blank, Cable Hold Down Circuit Board, 1.50”

Pins, Connector, AMP 350967-1

Housing, 2-Pin

Battery, 9V Alkaline
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540-0016-002
407-0062
407-0169
407-0167
418-0035
919-0415-021
919-0415-022
919-0415-003
919-0415-024
919-0415-005
919-0413-001
919-0563-200
919-0562
919-0406-101
919-0406-102
919-0406-103
919-0406-105
959-0413-001
959-0414
959-0412-213
949-0406
909-9250
909-6027-MB3
979-0410-200
519-0407-103
519-0407-104
519-0407-106
519-0407-105
417-0036
418-0702
350-0002
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TABLE 6-6. FM-3C MOTHERBOARD ASSEMBLY - 919-0413
FM-2C MOTHERBOARD ASSEMBLY - 919-0413-001

REF. DES. DESCRIPTION PART NO. QTY.
C601 Capacitor, Mylar, 0.1 uF +10%, 100V 030-1053 1
C602 Capacitor, Electrolytic, 47 uF, 35V 020-4770 1
C603 Capacitor, Mylar, 0.1 uF +10%, 100V 030-1053 1
C604 Capacitor, Electrolytic, 47 uF, 35V 020-4770 1
C605 Capacitor, Mylar, 0.1 uF +10%, 100V 030-1053 1
C606 Capacitor, Electrolytic, 47 uF, 35V 020-4770 1
C607 Capacitor, Mylar, 0.1 uF +10%, 100V 030-1053 1
C608 Capacitor, Electrolytic, 47 uF, 35V 020-4770 1
C609 Capacitor, Mylar, 0.1 uF +10%, 100V 030-1053 1
C613 Capacitor, Ceramic, 62 pF, 500V 009-6213 1
C614 Capacitor, Variable, Ceramic, 2-8 pF, 350V, Non-Polarized 096-0010 1
C615 thru Capacitor, Ceramic Chip, 82 pF+5%, 500V 009-8013 4
C618

J601 thru Connector, 10-Pin, Dual In-Line 418-1003 4
J604

J611 thru Connector, PCB Mount, 17-Pin D-Type with 4 Pins 417-0322 4
J614

R601 Resistor, 57.6 k Ohm +1%, 1/4W 103-5765 1
R602 Resistor, 0.005 Ohm +3%, 5W 139-0007 1
R603, R604  Resistor, 10 k Ohm +1%, 1/4W 100-1051 2
R605 Resistor, 57.6 k Ohm +1%, 1/4W 103-5765 1
R606 Resistor, 0.005 Ohm +3%, 5W 139-0007 1
R607, R608 Resistor, 10 k Ohm +1%, 1/4W 100-1051 2
R609 Resistor, 57.6 k Ohm +1%, 1/4W 103-5765 1
R610 Resistor, 0.005 Ohm +3%, 5W 139-0007 1
R611, R612 Resistor, 10 k Ohm +1%, 1/4W 100-1051 2
R613 Resistor, 57.6 k Ohm +1%, 1/4W 103-5765 1
R614 Resistor, 0.005 Ohm +3%, 5W 139-0007 1
R615, R616 Resistor, 10 k Ohm +1%, 1/4W 100-1051 2
-—— Cable Assembly, Motherboard 949-0418 1
—— Blank Motherboard 519-0413 1
_— Resistor, 50 Ohms +5%, 100W 131-5032 6

ADDITIONAL PARTS FOR FM-3C MOTHERBOARD ASSEMBLY 919-0413

C610 Capacitor, Electrolytic, 47 uF, 35V 020-4770 1
C611 Capacitor, Mylar, 0.1 uF £10%, 100V 030-1053 1
C612 Capacitor, Electrolytic, 47 uF, 35V 020-4770 1
C619, C620 Capacitor, Ceramic Chip, 82 pF+5%, 500V 009-8013 2
J605, J606 Connector, 10-Pin, Dual In-Line 418-1003 2
J615, J616 Connector, PCB Mount, 17-Pin D-Type with 4 Pins 417-0322 2
R617 Resistor, 57.6 k Ohm +1%, 1/4W 103-5765 1
R618 Resistor, 0.005 Ohm +3%, 5W 139-0007 1
R619, R620 Resistor, 10 k Ohm +1%, 1/4W 100-1051 2
R621 Resistor, 57.6 k Ohm +1%, 1/4W 103-5765 1
R622 Resistor, 0.005 Ohm +3%, 5W 139-0007 1
R623, R624  Resistor, 10 k Ohm +1%, 1/4W 100-1051 2
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TABLE 6-7. CABLE ASSEMBLY, MOTHERBOARD - 949-0418

REF. DES. DESCRIPTION PART NO. QTY.
-—— Connector, Straight N for 82-340 Cable 417-0120 1
—_—— Coaxial Cable, RG393/M17-127, Impedance: 50 Ohm 621-1361 4

TABLE 6-8. CONTROL SWITCH CIRCUIT BOARD ASSEMBLY - 919-0406-101

(Sheet 1 of 2)

REF. DES. DESCRIPTION PART NO. QTY.
C8 thru Capacitor, Mica, 470 pF +1%, 500V 040-4721 7
Cl4
C15, C16 Capacitor, Monolythic Ceramic, 0.1 uF 20%, 50V 003-1054 2
C17 Capacitor, Mica, 470 pF +1%, 500V 040-4721 1
D6, D12, D13, Diode, 1N4005, Silicon, 600V @ 1 Ampere 203-4005
D15, D16
DS1 Switch, PB, Momentary, LED Illuminated, Green 340-0140 1
J1 Receptacle, Male, 3-Pin In-line 417-0003 1
J101 Receptacle, 26-Pin Dual In-line 418-2602 1
K1 Relay, 270-0058 1

Coil: 12V dc

Contact: DPDT, 120V ac @ 1 Ampere
P1 Jumper, Programmable, 2-Pin 340-0004 1
Q1 thru Transistor, 2N'7000, Mosfet, TO-92 Case 210-7000 3
Q3
RS Resistor, 3.3 Meg Ohm +5%, 1/4W 100-3373 1
R9, R10 Resistor, 100 k Ohm +1%, 1/4W 103-1062 2
R11 Resistor, 3.3 Meg Ohm 5%, 1/4W 100-3373 1
R12 Resistor, 3.01 k Ohm +1%, 1/4W 103-3014 1
R13 Resistor, 100 k Ohm +1%, 1/4W 103-1062 1
R14 Resistor, 10 k Ohm +1%, 1/4W 100-1051 1
R15 Resistor, 3.3 Meg Ohm +5%, 1/4W 100-3373 1
R16 Resistor, 100 k Ohm +1%, 1/4W 103-1062 1
R17 Resistor, 3.3 Meg Ohm +5%, 1/4W 100-3373 1
R18 Resistor, 100 k Ohm +1%, 1/4W 103-1062 1
R19 Resistor, 3.3 Meg Ohm +5%, 1/4W 100-3373 1
R20 thru Resistor, 715 Ohm +1%, 1/4W 100-7132 3
R22
R23, R24 Resistor, 100 k Ohm +1%, 1/4W 103-1062 2
R25 Resistor, 3.3 Meg Ohm +5%, 1/4W 100-3373 1
R26 Resistor, 100 k Ohm +1%, 1/4W 103-1062 1
R27 Resistor, 3.3 Meg Ohm +5%, 1/4W 100-3373 1
R28, R29 Resistor, 715 Ohm +1%, 1/4W 100-7132 2
R30 Resistor, 10 k Ohm +1%, 1/4W 100-1041 1
R31 Resistor, 10 k Ohm +1%, 1/4W 100-1051 1
R32 Resistor, 3.3 Meg Ohm +5%, 1/4W 100-3373 1
S3 Switch, PB, Momentary, LED Illuminated, Green 340-0140 1
S4, S5 Switch, Pushbutton, Momentary, LED Illuminated, Red 340-0143 2
S6, S7 Switch, Pushbutton, Momentary, LED Illuminated, Yellow 340-0139 2
U3 thru Integrated Circuit, H11AA1, Optical Isolator, AC Input 229-0111 7
U9 NPN Phototransistor, 6-Pin Dual In-Line Package.
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TABLE 6-8. CONTROL SWITCH CIRCUIT BOARD ASSEMBLY - 919-0406-101

(Sheet 2 of 2)
REF. DES. DESCRIPTION PART NO. QTY.
U10, U11 Integrated Circuit, MC14106BP, Hex Schmitt Trigger, 14-Pin 228-4106 2
U12, U13 Integrated Circuit, ULN2004, 7 NPN Darlington Driver Pack, 226-2004 2
16-Pin DIP
U14 Integrated Circuit, H11AA1, Optical Isolator, AC Input 229-0111 1
NPN Phototransistor, 6-Pin Dual In-Line Package.
XU3 thru XU9 Socket, 6-Pin DIP 417-0600 7
XU10, XU11l Socket, 14-Pin DIP 417-1404 2
XU12, UX13 Socket, 16-Pin DIP 417-1604 2
XU14 Socket, 6-Pin DIP 417-0600 1
-—— Blank Control Switch Circuit Board Assembly 519-0406-101 1

TABLE 6-9. DISPLAY CIRCUIT BOARD ASSEMBLY - 919-0406-102

REF. DES. DESCRIPTION PART NO. QTY.
C201 Capacitor, Monolythic Ceramic, 0.1 uF +20%, 50V 003-1054 1
C202 Capacitor, Mica, 50 pF +5%, 500V 040-5013 1
C203 Capacitor, Monolythic Ceramic, 0.1 uF +20%, 50V 003-1054 1
C204 Capacitor, Mica, 390 pF +5%, 100V 042-3922 1
C205 Capacitor, Monolythic Ceramic, 0.1 uF +20%, 50V 003-1054 1
C206 Capacitor, Polyester Film, 0.033 uF £10%, 200V 030-3353 1
C208 thru Capacitor, Monolythic Ceramic, 0.1 uF £20%, 50V 003-1054 6
C213

D1 Integrated Circuit, LM3362Z-2.5, Precision Voltage Reference, 229-0336 1

2.5V +4%, -0 to +70° C, TO-92 Case

DS201 Display, FE0502W-DU LCD 4 Digit, 0.7” High 320-0021 1
J201 Connector, Printed Circuit Board Mounting, 10-PIN (Dual 5) 418-1003 1
R201 Resistor, 1 Meg Ohm +1%, 1/4W 103-1007 1
R202 Resistor, 4.02 k Ohm +1%, 1/4W 103-4024 1
R203 Potentiometer, 2 k Ohm +10%, 1/2W 178-2044 1
R204 Resistor, 19.1 k Ohm +1%, 1/4W 103-1915 1
R205 Resistor, 182 k Ohm +1%, 1/4W 103-1826 1
R206 Resistor, 3.3 Meg Ohm +5%, 1/4W 100-3373 1
R207 thru Resistor, 100 k Ohm +1%, 1/4W 103-1062 3
R209

R210 Resistor, 2.49 k Ohm +1%, 1/4W 103-2494 1
U201 Integrated Circuit, ICL7136CPL, 3-1/2-Digit A/D Converter, 220-7136 1
U202 Integrated Circuit, MC14070BCP, Quad Exclusive OR Gate, CMOS 228-4071 1

14-Pin DIP

XU201 Socket, 40-Pin DIP 417-4005 1
XU202 Socket, 14-Pin DIP 417-1404 1
-——- Blank Display Circuit Board 519-0406-102 1
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TABLE 6-10. METER SWITCH CIRCUIT BOARD ASSEMBLY - 919-0406-103

REF. DES. DESCRIPTION PART NO. QTY.
J301 Receptacle, 26-Pin Dual In-line 418-2602 1
R301 thru Resistor, 1 Ohm +5%, 1/4W 100-1013 4
R304

S301 Switch, 8 Section, 2PDT Pushbutton, Black/Yellow Indication 340-0124 1
S302 Switch, Toggle, SPDT, 5A @ 125V ac & 28V dc 348-0123

—_—— Blank, Meter Switch Circuit Board 519-0406-103 1

TABLE 6-11. TEMPERATURE SENSOR CIRCUIT BOARD ASSEMBLY - 919-0406-105

REF. DES. DESCRIPTION PART NO. QTY.
C501 Capacitor, Mica, 390 pF +5%, 100V 042-3922 1
C502 Capacitor, Monolythic Ceramic, 0.1 uF +20%, 50V 003-1054 1
C503 Capacitor, Mica, 390 pF +5%, 100V 042-3922 1
C503 Capacitor, Monolythic Ceramic, 0.1 uF +20%, 50V 003-1054 1
C504, C506 Capacitor, Ceramic, 0.001 uF, 1 kV 002-1034 2
J501 Socket, 4-Pin 418-0255 1
R501 Resistor, 10 k Ohm +1%, 1/4W 100-1051 1
R502 Resistor, 2.21 k Ohm +1%, 1/4W 103-2241 1
U501 Integrated Circuit, LM35DZ, Celsius Temperature Sensor, 220-0035 1
TO-92 Case
—-— Blank, Temperature Sensor Circuit Board 519-0406-105 1

TABLE 6-12. FM-2C CONTROLLER CIRCUIT BOARD ASSEMBLY - 919-0563-200
(Sheet 1 of 7)

REF. DES. DESCRIPTION PART NO. QTY.
C1 Capacitor, Electrolytic, 10 uF, 50V 023-1076 1
C2 Capacitor, Electrolytic, 1000 uF +20%, 35V 024-1000 1
C3 Capacitor, Electrolytic, 1 uF, 50V 024-1064 1
C4 Capacitor, Monolythic Ceramic, 0.1 uF +20%, 50V 003-1054 1
C5 Capacitor, Electrolytic, 10 uF, 50V 023-1076 1
C6 thru C33  Capacitor, Monolythic Ceramic, 0.1 uF +20%, 50V 003-1054 28
C34 Capacitor, Mica, 390 pF +5%, 100V 042-3922 1
C35 Capacitor, Monolythic Ceramic, 0.1 uF +20%, 50V 003-1054 1
C36 CAP,POLY,.33uF,63V,10% 030-3300 1
C37 thru C39 Capacitor, Monolythic Ceramic, 0.1 uF +20%, 50V 003-1054 3
C40 Capacitor, Electrolytic, 10 uF, 50V 023-1076 1
C41 thru C44 Capacitor, Monolythic Ceramic, 0.1 uF +20%, 50V 003-1054 4
C45,C46 Capacitor, Electrolytic, 1 uF, 50V 024-1064 2
C47 thru C49 Capacitor, Monolythic Ceramic, 0.1 uF +20%, 50V 003-1054 3
C50,C51 Capacitor, Electrolytic, 1 uF, 50V 024-1064 2
C52,C53 Capacitor, Monolythic Ceramic, 0.1 uF +20%, 50V 003-1054 2
Cb54 Capacitor, Electrolytic, 1 uF, 50V 024-1064 1
C55 thru C58 Capacitor, Monolythic Ceramic, 0.1 uF +20%, 50V 003-1054 4
C59 thru C61 Capacitor, Mica, 330 pF +5%, 500V 042-3322 3
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TABLE 6-12. FM-2C CONTROLLER CIRCUIT BOARD ASSEMBLY - 919-0563-200

(Sheet 2 of 7)
REF. DES. DESCRIPTION PART NO. QTY.
C62,C63 Capacitor, Monolythic Ceramic, 0.1 uF +20%, 50V 003-1054 2
C64 Capacitor, Electrolytic, 10 uF, 50V 023-1076 1
C65 thru C69 Capacitor, Monolythic Ceramic, 0.1 uF +20%, 50V 003-1054 5
C71 Capacitor, Monolythic Ceramic, 0.1 uF +20%, 50V 003-1054 1
C73,C74 CAP,CER MNLY,.47uF,50V,10% 003-4743 2
C75 Capacitor, Electrolytic, 10 uF, 50V 023-1076 1
C76 thru C80 Capacitor, Monolythic Ceramic, 0.1 uF +20%, 50V 003-1054 5
D1,D2 Diode, Zener, 1N4733A, 5.1V +5%, 1W 200-4733 2
D3 Diode, 1N4148, Silicon, 75V @ 0.3 Amperes 203-4148 1
D4,D5 Diode, 1N4005, Silicon, 600V @ 1 Ampere 203-4005 2
D6,D7 Diode, 1N4148, Silicon, 75V @ 0.3 Amperes 203-4148 2
D8 Integrated Circuit, LM3362Z-2.5, Precision Voltage Reference, 229-0336 1
2.5V +4%, -0 to +70#C, TO-92 Case

D9 thru D11  Diode, 1N4148, Silicon, 75V @ 0.3 Amperes 203-4148 3
D13 Diode, 1N4148, Silicon, 75V @ 0.3 Amperes 203-4148 1
D17 Diode, 1N4005, Silicon, 600V @ 1 Ampere 203-4005 1
D18 thru D20 Diode, 1N4148, Silicon, 75V @ 0.3 Amperes 203-4148 3
D21 Diode, Zener, 1N4733A, 5.1V +5%, 1W 200-4733 1
D22 Diode, 1N4005, Silicon, 600V @ 1 Ampere 203-4005 1
D23,D24 Diode, 1N4148, Silicon, 75V @ 0.3 Amperes 203-4148 2
D26,D27 Diode, 1N4148, Silicon, 75V @ 0.3 Amperes 203-4148 2
D29 Diode, 1N4005, Silicon, 600V @ 1 Ampere 203-4005 1
D30,D31 Diode, 1N4148, Silicon, 75V @ 0.3 Amperes 203-4148 2
D35,D36 Diode, 1N4148, Silicon, 75V @ 0.3 Amperes 203-4148 2
D39 Diode, 1N4005, Silicon, 600V @ 1 Ampere 203-4005 1
D40 Diode, Zener, 1N4733A, 5.1V +5%, 1W 200-4733 1
D41 Diode, 1N4005, Silicon, 600V @ 1 Ampere 203-4005 1
D45,D46 Diode, 1N5817, Schottky Barrier Type, 20V, 1 Ampere 200-0019 2
D49 Diode, 1N4148, Silicon, 75V @ 0.3 Amperes 203-4148 1
D51 Diode, 1N4148, Silicon, 75V @ 0.3 Amperes 203-4148 1
J701 Connector, Printed Circuit Board Mounting, 10-PIN(DUAL 5) 418-1003 1
J702,J703 Receptacle, 26-Pin Dual In-line 418-2602 2
J704 Socket, 4-Pin 418-0255 1
J705 CONN,20-PIN,MR SERIES,PCB,AMP 417-0230 1
J706,J707 Receptacle, 26-Pin Dual In-line 418-2602 2
J710 thru J717Receptacle, Male, 3-Pin In-line 417-0003 8
J719 thru J722Receptacle, Male, 3-Pin In-line 417-0003 4
J723 Receptacle, Male, 13-Pin Dual In-Line 417-2600 1
J724,J725 Receptacle, Male, 3-Pin In-line 417-0003 2
J726 Connector, 2-Pin 417-0700 1
J727,J728 Receptacle, Male, 13-Pin Dual In-Line 417-2600 2
P710 - P717  Jumper, Programmable, 2-Pin 340-0004 8
P719 - P725 Jumper, Programmable, 2-Pin 340-0004 7
P727,P728 Jumper, Programmable, 2-Pin 340-0004 2
Q1 thru Q10 Transistor, 2N27000, FET, N-Channel, TO-92 Case 210-7000 10
Q16,Q17 TSTR,J-FET P-CHANNEL,J270 210-0270 2
R1 Resistor, 470 Ohm +5%, 1/2W 110-4733 1
R2 Resistor, 4.99 k Ohm +1%, 1/4W 100-5041 1
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TABLE 6-12. FM-2C CONTROLLER CIRCUIT BOARD ASSEMBLY - 919-0563-200

(Sheet 3 of 7)
REF. DES. DESCRIPTION PART NO. QTY.
R3 Resistor, 1 Meg Ohm +1%, 1/4W 103-1007 1
R4 Resistor, 10 k Ohm +1%, 1/4W 100-1051 1
R5 RES,34K OHM,1/4W,1%,METAL 103-3405 1
R6 Resistor, 10 Meg Ohm +5%, 1/4W 100-1083 1
R7 Resistor, 49.9 k Ohm +1%, 1/4W 103-4951 1
R8 Resistor, 102 k Ohm +1%, 1/4W 103-1026 1
R9 Resistor, 4.87 k Ohm +1%, 1/4W 103-4874 1
R10 Resistor, 10 k Ohm +1%, 1/4W 100-1051 1
R11,R12 Resistor, 2 k Ohm +1%, 1/4W 100-2041 2
R13 Resistor Network, 8-10 k Ohm +1%, 1/4W, 16-Pin DIP 226-1055 1
R14 Resistor, 10 k Ohm +1%, 1/4W 100-1051 1
R15 Resistor, 1 k Ohm +1%, 1/4W 100-1041 1
R16 Resistor, 49.9 k Ohm +1%, 1/4W 103-4951 1
R17 Resistor, 16.2 k Ohm +1%, 1/4W 103-1625 1
R18 RES,34K OHM, 1/4W,1%,METAL 103-3405 1
R19 Resistor, 1.33 k Ohm +1%, 1/4W 103-1331 1
R20 Resistor, 2 k Ohm +1%, 1/4W 100-2041 1
R21 Resistor, 10 k Ohm +1%, 1/4W 100-1051 1
R22 Resistor, 1 k Ohm +1%, 1/4W 100-1041 1
R23 Resistor, 100 k Ohm +1%, 1/4W 103-1062 1
R24 Resistor, 24.9 k Ohm +1%, 1/4W 103-2495 1
R25 Resistor, 10 k Ohm +1%, 1/4W 100-1051 1
R26 RES,4.02K OHM,1/4W,1%,METAL 103-4024 1
R27 Resistor, 1 k Ohm +1%, 1/4W 100-1041 1
R28 Resistor, 10 k Ohm +1%, 1/4W 100-1051 1
R29 Resistor, 1 k Ohm +1%, 1/4W 100-1041 1
R30 Resistor, 39.2 k Ohm +1%, 1/4W 100-3951 1
R31 Resistor, 20.0 k Ohm +1%, 1/4W 103-2051 1
R32 Resistor, 10 k Ohm +1%, 1/4W 100-1051 1
R33 Resistor, 1.33 k Ohm +1%, 1/4W 103-1331 1
R34 Resistor, 2 k Ohm +1%, 1/4W 100-2041 1
R35 Resistor, 10 k Ohm +1%, 1/4W 100-1051 1
R36 Resistor, 1 k Ohm +1%, 1/4W 100-1041 1
R37 Resistor, 10 k Ohm +1%, 1/4W 100-1051 1
R38 Resistor, 30.1 k Ohm +1%, 1/4W 100-3051 1
R39 Resistor, 20.0 k Ohm +1%, 1/4W 103-2051 1
R40 Resistor, 10 k Ohm +1%, 1/4W 100-1051 1
R41 Resistor, 1 k Ohm +1%, 1/4W 100-1041 1
R42 Resistor, 10 k Ohm +1%, 1/4W 100-1051 1
R43 Resistor, 30.1 k Ohm +1%, 1/4W 100-3051 1
R44 Resistor, 20.0 k Ohm +1%, 1/4W 103-2051 1
R45 Resistor, 10 k Ohm +1%, 1/4W 100-1051 1
R46,R47 Resistor, 1 k Ohm +1%, 1/4W 100-1041 2
R48 Resistor, 2 k Ohm +1%, 1/4W 100-2041 1
R49 RES,TRMR,10K OHM, 12 TURN,VERT ADJ 177-1058 1
R50 Resistor, 60.4 k Ohm +1%, 1/4W 103-6045 1
R51 Resistor, 20.0 k Ohm +1%, 1/4W 103-2051 1
R52 Resistor, 10 k Ohm +1%, 1/4W 100-1051 1
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TABLE 6-12. FM-2C CONTROLLER CIRCUIT BOARD ASSEMBLY - 919-0563-200

(Sheet 4 of 7)
REF. DES. DESCRIPTION PART NO. QTY.
R53 Resistor, 1 k Ohm +1%, 1/4W 100-1041 1
R54 Potentiometer, 10 k Ohm +10%, 1/2W 177-1054 1
R55 Resistor, 97.6 k Ohm +1%, 1/4W 100-9751 1
R56 Resistor, 2 k Ohm +1%, 1/4W 100-2041 1
R57 Resistor, 150 k Ohm +1%, 1/4W 103-1561 1
R58 Resistor, 24.9 k Ohm +1%, 1/4W 103-2495 1
R59 Resistor, 1 Meg Ohm +1%, 1/4W 103-1007 1
R60 Resistor, 21.5 k Ohm +1%, 1/4W 103-2151 1
R61 Resistor, 1 k Ohm +1%, 1/4W 100-1041 1
R62 Resistor, 499 Ohm +1%, 1/4W 103-4993 1
R63 Resistor, 3.01 k Ohm +1%, 1/4W 103-3014 1
R64 RES,TRMR,10K OHM, 12 TURN,VERT ADJ 177-1058 1
R65 Resistor, 10 k Ohm +1%, 1/4W 100-1051 1
R66 Resistor, 1 k Ohm +1%, 1/4W 100-1041 1
R67 Potentiometer, 10 k Ohm +10%, 1/2W 177-1054 1
R68 Resistor, 97.6 k Ohm +1%, 1/4W 100-9751 1
R69 Resistor, 2 k Ohm +1%, 1/4W 100-2041 1
R70 Resistor, 150 k Ohm +1%, 1/4W 103-1561 1
R71 Resistor, 24.9 k Ohm +1%, 1/4W 103-2495 1
R72 Resistor, 2 k Ohm +1%, 1/4W 100-2041 1
R73 Resistor, 1 Meg Ohm +1%, 1/4W 103-1007 1
R74 Resistor, 24.3 k Ohm +1%, 1/4W 103-2435 1
R75 Resistor, 1 k Ohm +1%, 1/4W 100-1041 1
R76 Resistor, 4.99 k Ohm +1%, 1/4W 100-5041 1
R77 Resistor, 15 k Ohm +5%, 1/4W 100-1551 1
R78 Potentiometer, 10 k Ohm +10%, 1/2W 177-1054 1
R79 Resistor, 97.6 k Ohm +1%, 1/4W 100-9751 1
R80 Resistor, 2 k Ohm +1%, 1/4W 100-2041 1
R81 Resistor, 150 k Ohm +1%, 1/4W 103-1561 1
R82 Resistor, 24.9 k Ohm +1%, 1/4W 103-2495 1
R83 Resistor, 1 Meg Ohm +1%, 1/4W 103-1007 1
R84 Resistor, 8.06 k Ohm +1%, 1/4W 103-8064 1
R85 Resistor, 1 k Ohm +1%, 1/4W 100-1041 1
R86,R87 Resistor, 100 k Ohm +1%, 1/4W 103-1062 2
R88 Resistor, 12.7 k Ohm +1%, 1/4W 103-1275 1
R89 RES,34K OHM,1/4W,1%,METAL 103-3405 1
R90,R91 Resistor, 51.1 Ohm +1%, 1/4W 103-5112 2
R92 Resistor, 2.43 k Ohm +1%, 1/4W 103-2434 1
R93 Resistor, 4.32 k Ohm +1%, 1/4W 103-4324 1
R94 Potentiometer, 5 k Ohm +10%, 1/2W 177-5044 1
R95 Resistor, 10 k Ohm +1%, 1/4W 100-1051 1
R96 Resistor, 1 Meg Ohm +1%, 1/4W 103-1007 1
R97 Resistor, 82.5 k Ohm +1%, 1/4W 103-8255 1
R98 Resistor, 10 k Ohm +1%, 1/4W 100-1051 1
R99 Resistor, 100 k Ohm +1%, 1/4W 103-1062 1
R100 Resistor, 10 k Ohm +1%, 1/4W 100-1051 1
R101 Resistor, 1 Meg Ohm +1%, 1/4W 103-1007 1
R102 RES,402K OHM,1/4W,1%,METAL 103-4026 1
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TABLE 6-12. FM-2C CONTROLLER CIRCUIT BOARD ASSEMBLY - 919-0563-200

(Sheet 5 of 7)
REF. DES. DESCRIPTION PART NO. QTY.
R103 Resistor, 10 k Ohm +1%, 1/4W 100-1051 1
R104,R105 Resistor, 1 Meg Ohm +1%, 1/4W 103-1007 2
R107 Resistor, 10 k Ohm +1%, 1/4W 100-1051 1
R108 RES,715 OHM,1/4W,1% 100-7132 1
R109,R110 Resistor, 100 k Ohm +1%, 1/4W 103-1062 2
R111 Resistor, 1 k Ohm +1%, 1/4W 100-1041 1
R112 RES,TRMR,10K OHM, 12 TURN,VERT ADJ 177-1058 1
R113 Resistor, 1 k Ohm +1%, 1/4W 100-1041 1
R114 Resistor, 10 k Ohm +1%, 1/4W 100-1051 1
R115 Resistor, 100 k Ohm +1%, 1/4W 103-1062 1
R116 Resistor, 10 k Ohm +1%, 1/4W 100-1051 1
R118 Resistor, 681 Ohm +1%, 1/4W 103-6813 1
R119 Resistor, 4.99 k Ohm +1%, 1/4W 100-5041 1
R120 Resistor, 100 k Ohm +1%, 1/4W 103-1062 1
R121 RES,34K OHM, 1/4W,1%,METAL 103-3405 1
R122,R123 Resistor, 100 k Ohm +1%, 1/4W 103-1062 2
R124 Resistor, 1 Meg Ohm +1%, 1/4W 103-1007 1
R125 Resistor, 1 k Ohm +1%, 1/4W 100-1041 1
R126 Resistor, 100 k Ohm +1%, 1/4W 103-1062 1
R129 Resistor, 4.99 k Ohm +1%, 1/4W 100-5041 1
R130 Resistor, 3.01 k Ohm +1%, 1/4W 103-3014 1
R131,R132 Resistor, 1 Meg Ohm +1%, 1/4W 103-1007 2
R133 - R135 Potentiometer, 10 k Ohm +10%, 1/2W 177-1054 3
R136 Resistor, 10 k Ohm +1%, 1/4W 100-1051 1
R137 RES,4.02K OHM,1/4W,1% ,METAL 103-4024 1
R138,R139 Resistor, 1 k Ohm +1%, 1/4W 100-1041 2
R140,R141 Resistor, 100 k Ohm +1%, 1/4W 103-1062 2
R142 Resistor, 100 Ohm +1%, 1/4W 100-1031 1
R143 Resistor, 100 k Ohm +1%, 1/4W 103-1062 1
R144 Resistor, 100 Ohm +1%, 1/4W 100-1031 1
R145,R146 Potentiometer, 5 k Ohm +10%, 1/2W 178-5045 2
R147 Resistor, 100 k Ohm +1%, 1/4W 103-1062 1
R148 Resistor, 2 k Ohm +1%, 1/4W 100-2041 1
R149 Resistor, 1 k Ohm +1%, 1/4W 100-1041 1
R150 Resistor, 10 k Ohm +1%, 1/4W 100-1051 1
R151,R152 Resistor, 82.5 k Ohm +1%, 1/4W 103-8255 2
R156 Resistor, 4.99 k Ohm +1%, 1/4W 100-5041 1
R157 Resistor, 1 k Ohm +1%, 1/4W 100-1041 1
R158 Resistor, 10 k Ohm +1%, 1/4W 100-1051 1
R159 Resistor, 53.6 k Ohm +1%, 1/4W 103-5365 1
R160 RES,75K OHM,1/4W,1%,METAL 103-7505 1
R162 Resistor, 140 Ohm +1%, 1/4W 103-1403 1
R163,R164 Resistor, 100 k Ohm +1%, 1/4W 103-1062 2
R166 Resistor, 1 Meg Ohm +1%, 1/4W 103-1007 1
R167 Resistor, 150 k Ohm +1%, 1/4W 103-1561 1
R171 Resistor, 10 k Ohm +1%, 1/4W 100-1051 1
R172 Resistor, 20.0 k Ohm +1%, 1/4W 103-2051 1
R173 Resistor, 10 k Ohm +1%, 1/4W 100-1051 1
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TABLE 6-12. FM-2C CONTROLLER CIRCUIT BOARD ASSEMBLY - 919-0563-200

(Sheet 6 of 7)
REF. DES. DESCRIPTION PART NO. QTY.
R175 Resistor, 100 k Ohm +1%, 1/4W 103-1062 1
R176 Resistor, 732 k Ohm +1%, 1/4W 103-7326 1
R177 Resistor, 10 k Ohm +1%, 1/4W 100-1051 1
R178 Resistor, 10 Ohm +5%, 1/4W 100-1024 1
R179 Resistor, 1 Meg Ohm +1%, 1/4W 103-1007 1
R180 Resistor, 100 k Ohm +1%, 1/4W 103-1062 1
R181 Resistor, 2.49 k Ohm +1%, 1/4W 103-2494 1
R182 Resistor, 12.4 k Ohm +1%, 1/4W 103-1245 1
R183,R184 Resistor, 100 Ohm +1%, 1/4W 100-1031 2
R188,R189 Resistor, 1 Ohm +5%, 1/4W 100-1013 2
R193 Resistor, 6.98 k Ohm +1%, 1/4W 103-6984 1
R194 Resistor, 2 k Ohm +1%, 1/4W 100-2041 1
R195 Resistor, 6.98 k Ohm +1%, 1/4W 103-6984 1
R196 Resistor, 2 k Ohm +1%, 1/4W 100-2041 1
R197 Resistor, 6.98 k Ohm +1%, 1/4W 103-6984 1
R198 Resistor, 2 k Ohm +1%, 1/4W 100-2041 1
R203 Resistor, 1 Ohm +5%, 1/4W 100-1013 1
R205 Resistor, 1 Ohm +5%, 1/4W 100-1013 1
R209 Resistor, 4.32 k Ohm +1%, 1/4W 103-4324 1
R211 Resistor, 4.99 k Ohm +1%, 1/4W 100-5041 1
R212 - R214 Resistor, 4.42 k Ohm +1%, 1/4W 103-4441 3
R215 Resistor, 4.87 k Ohm +1%, 1/4W 103-4874 1
R216 Resistor, 1.40 k Ohm +1%, 1/4W 103-1404 1
R217 Resistor, 100 k Ohm +1%, 1/4W 103-1062 1
R218 Resistor, 10 k Ohm +1%, 1/4W 100-1051 1
R219 Resistor, 100 k Ohm +1%, 1/4W 103-1062 1
R220 Resistor, 11.0 k Ohm +1%, 1/4W 103-1105 1
R221 Resistor, 100 k Ohm +1%, 1/4W 103-1062 1
R222 Resistor, 51.1 Ohm +1%, 1/4W 103-5112 1
R223 Resistor, 100 k Ohm +1%, 1/4W 103-1062 1
R224, R225 Resistor, 10 k Ohm +1%, 1/4W 100-1051 2
R226 Resistor, 51.1 Ohm +1%, 1/4W 103-5112 1
R227 RES,75K OHM,1/4W,1%,METAL 103-7505 1
R228 Resistor, 32.4 k Ohm +1%, 1/4W 103-3245 1
R229 Resistor, 82.5 k Ohm +1%, 1/4W 103-8255 1
R230 Resistor, 34.8 k Ohm +1%, 1/4W 103-3485 1
RN1,RN2 RES NET,100K,8-PIN SIP 226-1061 2
TP1 thru TP18 TERM,TEST POINT,OVAL,RED 413-0106 18
U1l IC,LOW PWR OP AMP,17uA 220-0078 1
U2 thru U6 Integrated Circuit, TLO74CN, Quad JFET-Input Operational 221-0074 5
Amplifier, 14-Pin DIP
U7 IC,MC14106BCP HEX SCHMITT TRIGR 228-4106 1
U8 Integrated Circuit, MC14011BCP, Quad 2-Input NAND Gate, CMOS, 228-4011 1
14-Pin DIP
U9 thru Ull Integrated Circuit, MC14516B, Binary Up/Down Counter, CMOS, 228-4516 3

16-Pin DIP
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U12,U13 Integrated Circuit, MC14503B, Hex Non-Inverting 3-State Buffer, = 228-4503 2
CMOS, 16-Pin DIP

U14,U15 Integrated Circuit, 14505, Hex Level Shifter, TTL to CMOS, 228-4504 2
16-Pin DIP

Ule Integrated Circuit, AD565AJ, 12-Bit Digital/Analog Converter, 220-0565 1
24-Pin DIP

U17 Integrated Circuit, NE555N, Timer, 8-Pin DIP 229-0555 1

U18 Integrated Circuit, TLO74CN, Quad JFET-Input Operational 221-0074 1
Amplifier, 14-Pin DIP

U19 Integrated Circuit, ULN2004, 7 NPN Darlington Driver Pack, 226-2004 1
16-Pin DIP

U20 Integrated Circuit, NE555N, Timer, 8-Pin DIP 229-0555 1

U21 Integrated Circuit, TLO74CN, Quad JFET-Input Operational 221-0074 1
Amplifier, 14-Pin DIP

U22 Integrated Circuit, LM339AN, Quad Comparator, 14-Pin DIP 221-0339 1

U23 Integrated Circuit, 4N33, Optical Isolator, NPN Photo 229-0033 1

Transistor/Infared Emitting Diode Type, 1500V Isolation,
Response: 30 kHz Maximum, Current: 50 mA Maximum, 6-Pin DIP

U24 Integrated Circuit, TLO74CN, Quad JFET-Input Operational 221-0074 1
Amplifier, 14-Pin DIP
U25 thru U27 Integrated Circuit, CA3183E, Five Transistor Array, NPN, 220-3183 3
16-Pin DIP
U28,U29 Integrated Circuit, CD4066BE, Quad Bilateral Switch, CMOS, 225-0004 2
14-Pin DIP
U30,U31 Integrated Circuit, LM339AN, Quad Comparator, 14-Pin DIP 221-0339 2
U34 VR,7805,+5V,TO-92 PKG 227-7805-1 1
U35 IC,VR,MC79L05,-5V,T0-92 CASE 227-7905-A 1
U36 Integrated Circuit, TLO72CP, Dual JFET-Input Operational 221-0072 1
Amplifier, 8-Pin DIP
XBT1 Battery Holder, 9 Volt Rectangular 415-0002 1
XR13 Socket, 16-Pin DIP 417-1604 1
XU1 Socket, 8-Pin DIP 417-0804 1
XU2 - XU8 Socket, 14-Pin DIP 417-1404 7
XU9 - XU15 Socket, 16-Pin DIP 417-1604 7
XU16 Socket, 24-Pin DIP 417-2404 1
XU17 Socket, 8-Pin DIP 417-0804 1
XU18 Socket, 14-Pin DIP 417-1404 1
XU19 Socket, 16-Pin DIP 417-1604 1
XU20 Socket, 8-Pin DIP 417-0804 1
XU21,XU22  Socket, 14-Pin DIP 417-1404 2
XU23 Socket, 6-Pin DIP 417-0600 1
XU24 Socket, 14-Pin DIP 417-1404 1
XU25 - XU27 Socket, 16-Pin DIP 417-1604 3
XU28 - XU31 Socket, 14-Pin DIP 417-1404 4
XU36 Socket, 8-Pin DIP 417-0804 1
_—— PCB, MACH, CONTROLLER 519-0563 1
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REF. DES. DESCRIPTION PART NO. QTY.
C1 Capacitor, Electrolytic, 10 uF, 50V 023-1076 1
C2 Capacitor, Electrolytic, 1000 uF +20%, 35V 024-1000 1
C3 Capacitor, Electrolytic, 1 uF, 50V 024-1064 1
C4 Capacitor, Monolythic Ceramic, 0.1 uF +20%, 50V 003-1054 1
C5 Capacitor, Electrolytic, 10 uF, 50V 023-1076 1
C6 thru C33  Capacitor, Monolythic Ceramic, 0.1 uF +20%, 50V 003-1054 28
C34 Capacitor, Mica, 390 pF +5%, 100V 042-3922 1
C35 Capacitor, Monolythic Ceramic, 0.1 uF +20%, 50V 003-1054 1
C36 Capacitor, Poly, .33uF ,63V, 10% 030-3300 1
C37 thru C39 Capacitor, Monolythic Ceramic, 0.1 uF +20%, 50V 003-1054 3
C40 Capacitor, Electrolytic, 10 uF, 50V 023-1076 1
C41 thru C44 Capacitor, Monolythic Ceramic, 0.1 uF +20%, 50V 003-1054 4
C45,C46 Capacitor, Electrolytic, 1 uF, 50V 024-1064 2
C47 thru C49 Capacitor, Monolythic Ceramic, 0.1 uF +20%, 50V 003-1054 3
C50,C51 Capacitor, Electrolytic, 1 uF, 50V 024-1064 2
C52,C53 Capacitor, Monolythic Ceramic, 0.1 uF +20%, 50V 003-1054 2
C54 Capacitor, Electrolytic, 1 uF, 50V 024-1064 1
C55 thru C58 Capacitor, Monolythic Ceramic, 0.1 uF +20%, 50V 003-1054 4
C59 thru C61 Capacitor, Mica, 330 pF +5%, 500V 042-3322 3
C62,C63 Capacitor, Monolythic Ceramic, 0.1 uF +20%, 50V 003-1054 2
C64 Capacitor, Electrolytic, 10 uF, 50V 023-1076 1
C65 thru C69 Capacitor, Monolythic Ceramic, 0.1 uF +20%, 50V 003-1054 5
C71 Capacitor, Monolythic Ceramic, 0.1 uF +20%, 50V 003-1054 1
C73,C74 Capacitor, Ceramic, .47 uF,50V,10% 003-4743 2
C75 Capacitor, Electrolytic, 10 uF, 50V 023-1076 1
C76 thru C80 Capacitor, Monolythic Ceramic, 0.1 uF +20%, 50V 003-1054 5
D1,D2 Diode, Zener, 1IN4733A, 5.1V +5%, 1W 200-4733 2
D3 Diode, 1N4148, Silicon, 75V @ 0.3 Amperes 203-4148 1
D4,D5 Diode, 1N4005, Silicon, 600V @ 1 Ampere 203-4005 2
D6,D7 Diode, 1N4148, Silicon, 75V @ 0.3 Amperes 203-4148 2
D8 Integrated Circuit, LM3362Z-2.5, Precision Voltage Reference, 229-0336 1
2.5V +4%, -0 to +70#C, TO-92 Case

D9 thru D11  Diode, 1N4148, Silicon, 75V @ 0.3 Amperes 203-4148 3
D13 Diode, 1N4148, Silicon, 75V @ 0.3 Amperes 203-4148 1
D17 Diode, 1N4005, Silicon, 600V @ 1 Ampere 203-4005 1
D18 thru D20 Diode, 1N4148, Silicon, 75V @ 0.3 Amperes 203-4148 3
D21 Diode, Zener, 1IN4733A, 5.1V +5%, 1W 200-4733 1
D22 Diode, 1N4005, Silicon, 600V @ 1 Ampere 203-4005 1
D23,D24 Diode, 1N4148, Silicon, 75V @ 0.3 Amperes 203-4148 2
D26,D27 Diode, 1N4148, Silicon, 75V @ 0.3 Amperes 203-4148 2
D29 Diode, 1N4005, Silicon, 600V @ 1 Ampere 203-4005 1
D30 thru D32 Diode, 1N4148, Silicon, 75V @ 0.3 Amperes 203-4148 3
D35 thru D37 Diode, 1N4148, Silicon, 75V @ 0.3 Amperes 203-4148 3
D39 Diode, 1N4005, Silicon, 600V @ 1 Ampere 203-4005 1
D40 Diode, Zener, 1IN4733A, 5.1V +5%, 1W 200-4733 1
D41 Diode, 1N4005, Silicon, 600V @ 1 Ampere 203-4005 1
D44 - D46 Diode, 1N5817, Schottky Barrier Type, 20V, 1 Ampere 200-0019 3
D49 Diode, 1N4148, Silicon, 75V @ 0.3 Amperes 203-4148 1
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D51 Diode, 1N4148, Silicon, 75V @ 0.3 Amperes 203-4148 1
J701 Connector, Printed Circuit Board Mounting, 10-PIN(DUAL 5) 418-1003 1
J702,J703 Receptacle, 26-Pin Dual In-line 418-2602 2
J704 Socket, 4-Pin 418-0255 1
J705 Connector, 20-Pin, MR Series, PCB, AMP 417-0230 1
J706,J707 Receptacle, 26-Pin Dual In-line 418-2602 2
J710 thru J717Receptacle, Male, 3-Pin In-line 417-0003 8
J719 thru J722 Receptacle, Male, 3-Pin In-line 417-0003 4
J723 Receptacle, Male, 13-Pin Dual In-Line 417-2600 1
J724,J725 Receptacle, Male, 3-Pin In-line 417-0003 2
J726 Connector, 2-Pin 417-0700 1
J727,J728 Receptacle, Male, 13-Pin Dual In-Line 417-2600 2
P710 - P717 Jumper, Programmable, 2-Pin 340-0004 8
P719 - P725 Jumper, Programmable, 2-Pin 340-0004 7
P727,P728 Jumper, Programmable, 2-Pin 340-0004 2
Q1 thru Q10 Transistor, 2N27000, FET, N-Channel, TO-92 Case 210-7000 10
Q16,Q17 Transistor, J-FET P-CHANNEL, J270 210-0270 2
R1 Resistor, 470 Ohm +5%, 1/2W 110-4733 1
R2 Resistor, 4.99 k Ohm +1%, 1/4W 100-5041 1
R3 Resistor, 1 Meg Ohm +1%, 1/4W 103-1007 1
R4 Resistor, 10 k Ohm +1%, 1/4W 100-1051 1
R5 Resistor, 34K Ohm +1%, 1/4W 103-3405 1
R6 Resistor, 10 Meg Ohm +5%, 1/4W 100-1083 1
R7 Resistor, 49.9 k Ohm +1%, 1/4W 103-4951 1
R8 Resistor, 102 k Ohm +1%, 1/4W 103-1026 1
R9 Resistor, 4.87 k Ohm +1%, 1/4W 103-4874 1
R10 Resistor, 10 k Ohm +1%, 1/4W 100-1051 1
R11,R12 Resistor, 2 k Ohm +1%, 1/4W 100-2041 2
R13 Resistor Network, 8-10 k Ohm +1%, 1/4W, 16-Pin DIP 226-1055 1
R14 Resistor, 10 k Ohm +1%, 1/4W 100-1051 1
R15 Resistor, 1 k Ohm +1%, 1/4W 100-1041 1
R16 Resistor, 49.9 k Ohm +1%, 1/4W 103-4951 1
R17 Resistor, 16.2 k Ohm +1%, 1/4W 103-1625 1
R18 Resistor, 34K Ohm +1%, 1/4W 103-3405 1
R19 Resistor, 1.33 k Ohm +1%, 1/4W 103-1331 1
R20 Resistor, 2 k Ohm +1%, 1/4W 100-2041 1
R21 Resistor, 10 k Ohm +1%, 1/4W 100-1051 1
R22 Resistor, 1 k Ohm +1%, 1/4W 100-1041 1
R23 Resistor, 100 k Ohm +1%, 1/4W 103-1062 1
R24 Resistor, 24.9 k Ohm +1%, 1/4W 103-2495 1
R25 Resistor, 10 k Ohm +1%, 1/4W 100-1051 1
R26 Resistor, 4.02 k Ohm +1%, 1/4W 103-4024 1
R27 Resistor, 1 k Ohm +1%, 1/4W 100-1041 1
R28 Resistor, 10 k Ohm +1%, 1/4W 100-1051 1
R29 Resistor, 1 k Ohm +1%, 1/4W 100-1041 1
R30 Resistor, 39.2 k Ohm +1%, 1/4W 100-3951 1
R31 Resistor, 20.0 k Ohm +1%, 1/4W 103-2051 1
R32 Resistor, 10 k Ohm +1%, 1/4W 100-1051 1
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TABLE 6-13. FM-3C CONTROLLER CIRCUIT BOARD ASSEMBLY - 919-0563-300

(Sheet3 of 7)
REF. DES. DESCRIPTION PART NO. QTY.
R33 Resistor, 1.33 k Ohm +1%, 1/4W 103-1331 1
R34 Resistor, 2 k Ohm +1%, 1/4W 100-2041 1
R35 Resistor, 10 k Ohm +1%, 1/4W 100-1051 1
R36 Resistor, 1 k Ohm +1%, 1/4W 100-1041 1
R37 Resistor, 10 k Ohm +1%, 1/4W 100-1051 1
R38 Resistor, 30.1 k Ohm +1%, 1/4W 100-3051 1
R39 Resistor, 20.0 k Ohm +1%, 1/4W 103-2051 1
R40 Resistor, 10 k Ohm +1%, 1/4W 100-1051 1
R41 Resistor, 1 k Ohm +1%, 1/4W 100-1041 1
R42 Resistor, 10 k Ohm +1%, 1/4W 100-1051 1
R43 Resistor, 30.1 k Ohm +1%, 1/4W 100-3051 1
R44 Resistor, 20.0 k Ohm +1%, 1/4W 103-2051 1
R45 Resistor, 10 k Ohm +1%, 1/4W 100-1051 1
R46,R47 Resistor, 1 k Ohm +1%, 1/4W 100-1041 2
R48 Resistor, 2 k Ohm +1%, 1/4W 100-2041 1
R49 Potentiometer, 10 k Ohm,12 Turn, Vert Adj 177-1058 1
R50 Resistor, 60.4 k Ohm +1%, 1/4W 103-6045 1
R51 Resistor, 20.0 k Ohm +1%, 1/4W 103-2051 1
R52 Resistor, 10 k Ohm +1%, 1/4W 100-1051 1
R53 Resistor, 1 k Ohm +1%, 1/4W 100-1041 1
R54 Potentiometer, 10 k Ohm +10%, 1/2W 177-1054 1
R55 Resistor, 97.6 k Ohm +1%, 1/4W 100-9751 1
R56 Resistor, 2 k Ohm +1%, 1/4W 100-2041 1
R57 Resistor, 150 k Ohm +1%, 1/4W 103-1561 1
R58 Resistor, 24.9 k Ohm +1%, 1/4W 103-2495 1
R59 Resistor, 1 Meg Ohm +1%, 1/4W 103-1007 1
R60 Resistor, 14 k Ohm +1%, 1/4W 103-1405 1
R61 Resistor, 1 k Ohm +1%, 1/4W 100-1041 1
R62 Resistor, 499 Ohm +1%, 1/4W 103-4993 1
R63 Resistor, 3.01 k Ohm +1%, 1/4W 103-3014 1
R64 Potentiometer, 10 k Ohm,12 Turn, Vert Adj 177-1058 1
R65 Resistor, 10 k Ohm +1%, 1/4W 100-1051 1
R66 Resistor, 1 k Ohm +1%, 1/4W 100-1041 1
R67 Potentiometer, 10 k Ohm +10%, 1/2W 177-1054 1
R68 Resistor, 97.6 k Ohm +1%, 1/4W 100-9751 1
R69 Resistor, 2 k Ohm +1%, 1/4W 100-2041 1
R70 Resistor, 150 k Ohm +1%, 1/4W 103-1561 1
R71 Resistor, 24.9 k Ohm +1%, 1/4W 103-2495 1
R72 Resistor, 2 k Ohm +1%, 1/4W 100-2041 1
R73 Resistor, 1 Meg Ohm +1%, 1/4W 103-1007 1
R74 Resistor, 15.8 k Ohm +1%, 1/4W 103-1585 1
R75 Resistor, 1 k Ohm +1%, 1/4W 100-1041 1
R76 Resistor, 4.99 k Ohm +1%, 1/4W 100-5041 1
R77 Resistor, 15 k Ohm +5%, 1/4W 100-1551 1
R78 Potentiometer, 10 k Ohm +10%, 1/2W 177-1054 1
R79 Resistor, 97.6 k Ohm +1%, 1/4W 100-9751 1
R80 Resistor, 2 k Ohm +1%, 1/4W 100-2041 1
R81 Resistor, 150 k Ohm +1%, 1/4W 103-1561 1
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TABLE 6-13. FM-3C CONTROLLER CIRCUIT BOARD ASSEMBLY - 919-0563-300

(Sheet 4 of 7)
REF. DES. DESCRIPTION PART NO. QTY.
R82 Resistor, 24.9 k Ohm +1%, 1/4W 103-2495 1
R83 Resistor, 1 Meg Ohm +1%, 1/4W 103-1007 1
R84 Resistor, 8.06 k Ohm +1%, 1/4W 103-8064 1
R85 Resistor, 1 k Ohm +1%, 1/4W 100-1041 1
R86,R87 Resistor, 100 k Ohm +1%, 1/4W 103-1062 2
R88 Resistor, 12.7 k Ohm +1%, 1/4W 103-1275 1
R89 Resistor, 34 k Ohm +1%, 1/4W 103-3405 1
R90,R91 Resistor, 51.1 Ohm +1%, 1/4W 103-5112 2
R92 Resistor, 2.43 k Ohm +1%, 1/4W 103-2434 1
R93 Resistor, 4.32 k Ohm +1%, 1/4W 103-4324 1
R94 Potentiometer, 5 k Ohm +10%, 1/2W 177-5044 1
R95 Resistor, 10 k Ohm +1%, 1/4W 100-1051 1
R96 Resistor, 1 Meg Ohm +1%, 1/4W 103-1007 1
R97 Resistor, 53.6 k Ohm +1%, 1/4W 103-5365 1
R98 Resistor, 10 k Ohm +1%, 1/4W 100-1051 1
R99 Resistor, 100 k Ohm +1%, 1/4W 103-1062 1
R100 Resistor, 10 k Ohm +1%, 1/4W 100-1051 1
R101 Resistor, 1 Meg Ohm +1%, 1/4W 103-1007 1
R102 Resistor, 287 k Ohm +1%, 1/4W 103-2861 1
R103 Resistor, 10 k Ohm +1%, 1/4W 100-1051 1
R104,R105 Resistor, 1 Meg Ohm +1%, 1/4W 103-1007 2
R107 Resistor, 10 k Ohm +1%, 1/4W 100-1051 1
R108 Resistor, 715 Ohm 1%, 1/4W 100-7132 1
R109,R110 Resistor, 100 k Ohm +1%, 1/4W 103-1062 2
R111 Resistor, 1 k Ohm +1%, 1/4W 100-1041 1
R112 Potentiometer, 10 k Ohm,12 Turn, Vert Adj 177-1058 1
R113 Resistor, 1 k Ohm +1%, 1/4W 100-1041 1
R114 Resistor, 10 k Ohm +1%, 1/4W 100-1051 1
R115 Resistor, 100 k Ohm +1%, 1/4W 103-1062 1
R116 Resistor, 10 k Ohm +1%, 1/4W 100-1051 1
R118 Resistor, 681 Ohm +1%, 1/4W 103-6813 1
R119 Resistor, 4.99 k Ohm +1%, 1/4W 100-5041 1
R120 Resistor, 100 k Ohm +1%, 1/4W 103-1062 1
R121 Resistor, 34 k Ohm +1%, 1/4W 103-3405 1
R122,R123 Resistor, 100 k Ohm +1%, 1/4W 103-1062 2
R124 Resistor, 1 Meg Ohm +1%, 1/4W 103-1007 1
R125 Resistor, 1 k Ohm +1%, 1/4W 100-1041 1
R126 Resistor, 100 k Ohm +1%, 1/4W 103-1062 1
R129 Resistor, 4.99 k Ohm +1%, 1/4W 100-5041 1
R130 Resistor, 3.01 k Ohm +1%, 1/4W 103-3014 1
R131,R132 Resistor, 1 Meg Ohm +1%, 1/4W 103-1007 2
R133 - R135 Potentiometer, 10 k Ohm +10%, 1/2W 177-1054 3
R136 Resistor, 10 k Ohm +1%, 1/4W 100-1051 1
R137 Resistor, 4.02 k Ohm +1%, 1/4W 103-4024 1
R138,R139 Resistor, 1 k Ohm +1%, 1/4W 100-1041 2
R140,R141 Resistor, 100 k Ohm +1%, 1/4W 103-1062 2
R142 Resistor, 100 Ohm +1%, 1/4W 100-1031 1
R143 Resistor, 100 k Ohm +1%, 1/4W 103-1062 1
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TABLE 6-13. FM-3C CONTROLLER CIRCUIT BOARD ASSEMBLY - 919-0563-300

(Sheet 5 of 7)
REF. DES. DESCRIPTION PART NO. QTY.
R144 Resistor, 100 Ohm +1%, 1/4W 100-1031 1
R145,R146 Potentiometer, 5 k Ohm +10%, 1/2W 178-5045 2
R147 Resistor, 100 k Ohm +1%, 1/4W 103-1062 1
R148 Resistor, 2 k Ohm +1%, 1/4W 100-2041 1
R149 Resistor, 1 k Ohm +1%, 1/4W 100-1041 1
R150 Resistor, 10 k Ohm +1%, 1/4W 100-1051 1
R151 - R153 Resistor, 82.5 k Ohm +1%, 1/4W 103-8255 3
R156 Resistor, 4.99 k Ohm +1%, 1/4W 100-5041 1
R157 Resistor, 1 k Ohm +1%, 1/4W 100-1041 1
R158 Resistor, 10 k Ohm +1%, 1/4W 100-1051 1
R159 Resistor, 53.6 k Ohm +1%, 1/4W 103-5365 1
R160 Resistor, 75 k Ohm 1%, 1/4W 103-7505 1
R162 Resistor, 140 Ohm +1%, 1/4W 103-1403 1
R163,R164 Resistor, 100 k Ohm +1%, 1/4W 103-1062 2
R166 Resistor, 1 Meg Ohm +1%, 1/4W 103-1007 1
R167 Resistor, 150 k Ohm +1%, 1/4W 103-1561 1
R171 Resistor, 10 k Ohm +1%, 1/4W 100-1051 1
R172 Resistor, 20.0 k Ohm +1%, 1/4W 103-2051 1
R173 Resistor, 10 k Ohm +1%, 1/4W 100-1051 1
R175 Resistor, 100 k Ohm +1%, 1/4W 103-1062 1
R176 Resistor, 732 k Ohm +1%, 1/4W 103-7326 1
R177 Resistor, 10 k Ohm +1%, 1/4W 100-1051 1
R178 Resistor, 10 Ohm +5%, 1/4W 100-1024 1
R179 Resistor, 1 Meg Ohm +1%, 1/4W 103-1007 1
R180 Resistor, 100 k Ohm +1%, 1/4W 103-1062 1
R181 Resistor, 2.49 k Ohm +1%, 1/4W 103-2494 1
R182 Resistor, 12.4 k Ohm +1%, 1/4W 103-1245 1
R183 - R185 Resistor, 100 Ohm +1%, 1/4W 100-1031 3
R188 - R190 Resistor, 1 Ohm +5%, 1/4W 100-1013 3
R193 Resistor, 6.98 k Ohm +1%, 1/4W 103-6984 1
R194 Resistor, 2 k Ohm +1%, 1/4W 100-2041 1
R195 Resistor, 6.98 k Ohm +1%, 1/4W 103-6984 1
R196 Resistor, 2 k Ohm +1%, 1/4W 100-2041 1
R197 Resistor, 6.98 k Ohm +1%, 1/4W 103-6984 1
R198 Resistor, 2 k Ohm +1%, 1/4W 100-2041 1
R203 Resistor, 1 Ohm +5%, 1/4W 100-1013 1
R205 Resistor, 1 Ohm +5%, 1/4W 100-1013 1
R209 Resistor, 4.32 k Ohm +1%, 1/4W 103-4324 1
R211 Resistor, 4.99 k Ohm +1%, 1/4W 100-5041 1
R212 - R214 Resistor, 4.42 k Ohm +1%, 1/4W 103-4441 3
R215 Resistor, 4.87 k Ohm +1%, 1/4W 103-4874 1
R216 Resistor, 1.40 k Ohm +1%, 1/4W 103-1404 1
R217 Resistor, 100 k Ohm +1%, 1/4W 103-1062 1
R218 Resistor, 10 k Ohm +1%, 1/4W 100-1051 1
R219 Resistor, 100 k Ohm +1%, 1/4W 103-1062 1
R220 Resistor, 11.0 k Ohm +1%, 1/4W 103-1105 1
R221 Resistor, 100 k Ohm +1%, 1/4W 103-1062 1
R222 Resistor, 51.1 Ohm +1%, 1/4W 103-5112 1

6-21

®
E BROADCAST
ELECTRONICS INC



TABLE 6-13. FM-3C CONTROLLER CIRCUIT BOARD ASSEMBLY - 919-0563-300

(Sheet 6 of 7)

REF. DES. DESCRIPTION PART NO. QTY.

R223 Resistor, 100 k Ohm +1%, 1/4W 103-1062 1

R224,R225 Resistor, 10 k Ohm +1%, 1/4W 100-1051 2

R226 Resistor, 51.1 Ohm +1%, 1/4W 103-5112 1

R227 Resistor, 48.7 k Ohm +1%, 1/4W 103-4875 1

R228 Resistor, 20.0 k Ohm +1%, 1/4W 103-2051 1

R229 Resistor, 56.2 k Ohm +1%, 1/4W 103-5651 1

R230 Resistor, 23.2 k Ohm +1%, 1/4W 103-2325 1

RN1,RN2 RES NET,100K,8-PIN SIP 226-1061 2

TP1 thru TP18 TERM,TEST POINT,0OVAL,RED 413-0106 18

U1l Integrated Circuit, Low Power OP AMP, 17uA 220-0078 1

U2 thru U6 Integrated Circuit, TLO74CN, Quad JFET-Input Operational 221-0074 5
Amplifier, 14-Pin DIP

U7 Integrated Circuit, MC14106BCP Hex Schmitt Trigger 228-4106 1

Us Integrated Circuit, MC14011BCP, Quad 2-Input NAND Gate, CMOS, 228-4011 1
14-Pin DIP

U9 thru Ull Integrated Circuit, MC14516B, Binary Up/Down Counter, CMOS, 228-4516 3
16-Pin DIP

U12,U013 Integrated Circuit, MC14503B, Hex Non-Inverting 3-State Buffer, = 228-4503 2
CMOS, 16-Pin DIP

U14,U15 Integrated Circuit, 14505, Hex Level Shifter, TTL to CMOS, 228-4504 2
16-Pin DIP

Ul6 Integrated Circuit, AD565AJ, 12-Bit Digital/Analog Converter, 220-0565 1
24-Pin DIP

U117 Integrated Circuit, NE555N, Timer, 8-Pin DIP 229-0555 1

U18 Integrated Circuit, TLO74CN, Quad JFET-Input Operational 221-0074 1
Amplifier, 14-Pin DIP

U19 Integrated Circuit, ULN2004, 7 NPN Darlington Driver Pack, 226-2004 1
16-Pin DIP

U20 Integrated Circuit, NE555N, Timer, 8-Pin DIP 229-0555 1

U21 Integrated Circuit, TLO74CN, Quad JFET-Input Operational 221-0074 1
Amplifier, 14-Pin DIP

U22 Integrated Circuit, LM339AN, Quad Comparator, 14-Pin DIP 221-0339 1

U23 Integrated Circuit, 4N33, Optical Isolator, NPN Photo 229-0033 1
Transistor/Infared Emitting Diode Type, 1500V Isolation,
Response: 30 kHz Maximum, Current: 50 mA Maximum, 6-Pin DIP

U24 Integrated Circuit, TLO74CN, Quad JFET-Input Operational 221-0074 1
Amplifier, 14-Pin DIP

U25 thru U27 Integrated Circuit, CA3183E, Five Transistor Array, NPN, 220-3183 3
16-Pin DIP

U28,U29 Integrated Circuit, CD4066BE, Quad Bilateral Switch, CMOS, 225-0004 2
14-Pin DIP

U30,U31 Integrated Circuit, LM339AN, Quad Comparator, 14-Pin DIP 221-0339 2

U34 VR,7805,+5V,TO-92 PKG 227-7805-1 1

U35 IC,VR,MC79L05,-5V,T0-92 CASE 227-7905-A 1

U36 Integrated Circuit, TLO72CP, Dual JFET-Input Operational 221-0072 1
Amplifier, 8-Pin DIP

XBT1 Battery Holder, 9 Volt Rectangular 415-0002 1

XR13 Socket, 16-Pin DIP 417-1604 1

XU1 Socket, 8-Pin DIP 417-0804 1

XU2 thru XU8 Socket, 14-Pin DIP 417-1404 7

XU9 - XU15 Socket, 16-Pin DIP 417-1604 7
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TABLE 6-13. FM-3C CONTROLLER CIRCUIT BOARD ASSEMBLY - 919-0563-300

(Sheet 7 of 7)

REF. DES. DESCRIPTION PART NO. QTY.
XU16 Socket, 24-Pin DIP 417-2404 1
XU17 Socket, 8-Pin DIP 417-0804 1
XU18 Socket, 14-Pin DIP 417-1404 1
XU19 Socket, 16-Pin DIP 417-1604 1
XU20 Socket, 8-Pin DIP 417-0804 1
XU21,XU22 Socket, 14-Pin DIP 417-1404 2
XU23 Socket, 6-Pin DIP 417-0600 1
XU24 Socket, 14-Pin DIP 417-1404 1
XU25 - XU27 Socket, 16-Pin DIP 417-1604 3
XU28 - XU31 Socket, 14-Pin DIP 417-1404 4
XU36 Socket, 8-Pin DIP 417-0804 1
-—- PCB, MACH, CONTROLLER 519-0563 1
TABLE 6-14. RFI FILTER CIRCUIT BOARD ASSEMBLY - 919-0562
(Sheet 1 of 2)
REF. DES. DESCRIPTION PART NO. QTY.
C201 thru Capacitor, Monolythic Ceramic, 0.1 uF +20%, 50V 003-1054 18
C218
C221 thru Capacitor, Monolythic Ceramic, 0.1 uF +20%, 50V 003-1054 9
C229
D1 thru D8 Bidirectional Zener Transient Voltage Suppressor, Motorola SA13CA, 201-0039 8
+/-13V
D9 thru D17 Bidirectional Zener Transient Voltage Suppressor, Motorola SA18C, 201-0040 9
Or SA18CA, +/-18V
D18 Bidirectional Zener Transient Voltage Suppressor, Motorola SA13CA, 201-0039 1
+/-13V
D19 thru D25 Bidirectional Zener Transient Voltage Suppressor, Motorola SA18C  201-0040 7
Or SA18CA, +/-18V
D26 Bidirectional Zener Transient Voltage Suppressor, Motorola SA13CA, 201-0039 1
+/-13V
FL1 thru EMI Suppression Filter, 10,000 pF +30%, 3-Pin 411-0001 25
FL25
J19 Connector, PC 26 Positions, ANSLEY 609-2624 418-2602 1
J20 Receptacle, 25-Pin 417-2500 1
J21 Connector, 2-Pin 417-0700 1
J22 Socket, 4-Pin 418-0255 1
J24 Connector, 2-Pin 417-0700 1
R201 thru Resistor, 51.1 Ohm +1%, 1/4W 103-5112 11
R211
R212 thru Resistor, 1 k Ohm 1%, 1/4W 100-1041 6
R217
R218 thru Resistor, 100 Ohm +5%, 1/2W 110-1033 3
R220
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TABLE 6-14. RFI FILTER CIRCUIT BOARD ASSEMBLY - 919-0562

(Sheet 2 of 2)
REF. DES. DESCRIPTION PART NO. QTY.
R221 thru Resistor, 1 k Ohm +1%, 1/4W 100-1041 3
R223
R224, R225 Resistor, Power, 47 Ohm +5%, 3 1/4W, W/W 132-4721 2
R226, R227  Resistor, 51.1 Ohm 1%, 1/4W 103-5112 2
R228 Resistor, 1 k Ohm +1%, 1/4W 100-1041 1
R229 Resistor, 51.1 Ohm *1%, 1/4W 103-5112 1
—_— Blank, RF1I Filter Board Circuit Board 519-0562 1
TABLE 6-15. BASIC HARNESS ASSEMBLY - 949-0406
REF. DES. DESCRIPTION PART NO. QTY.
J1,J2 Connector, Male, Single Row, 3-Pin, PLA03M1B00 417-0380 2
P1, P2 Connector, Female, Single Row, 3-Pin, PLA0O3F1000 417-0379 2
P3 thru Plug, Housing, 4-Pin 418-0240
P6
P6 Connector, Housing, 13-Pin, Single In-Line 417-1300 1
pP7 Connector, Housing, 5-Pin, Single In-Line 417-1305 1
P301 Plug, Housing, 4-Pin 418-0240 1
P404 Plug, Housing, 16 Contact 417-0123 1
P705 Receptacle, 20-Pin 417-0176 1
-—— Plug, Housing, 4-Pin 418-0240 4
-——- Socket, Connector, 10-Pin 417-1003 19
-——- Connector, FC112N2, Crimp Contact 417-0372 6
-—— Connector, MC112N, Crimp Contact 417-0381 6
-—— Pins, Crimp Type 417-8766 14
-—— Socket, 641294-1, Standard Contact, To Be Used With “MR” Series = 417-0053 53
AMP Connectors.
—_—— Connector, Female, 2-Pin 418-0701 7
-—— Pin Connector 417-0036 8
-— Connector Plug, 9-Pin 417-0059 1
-— Contact Housing, 4-Pin In-Line 417-0138 1
—_—— Connector Housing, 6-Pin, Female 418-0670 1
-— Housing Connector, 9-Pin, AMP MR Miniature Rectangular 418-0055 1
—_—— Connector, 26-Pin Dual In-Line 418-2600 8
TABLE 6-16. RF AMPLIFIER MODULE ASSEMBLY - 959-0412-013
(Sheet 1 of 2)
REF. DES. DESCRIPTION PART NO. QTY.
C13 Capacitor, Ceramic Chip, 470 pF 5%, 200V 009-4723 1
C14, C15 Capacitor, Ceramic Chip, 270 pF 5%, 300V 009-2723 2
C16 Capacitor, Ceramic Chip, 470 pF 5%, 200V 009-4723 1
Cc27 Capacitor, Ceramic Chip, 470 pF 5%, 200V 009-4723 1
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TABLE 6-16. RF AMPLIFIER MODULE ASSEMBLY - 959-0412-013

(Sheet 2 of 2)
REF. DES. DESCRIPTION PART NO. QTY.
C28, C29 Capacitor, Ceramic Chip, 270 pF 5%, 300V 009-2723 2
C30 Capacitor, Ceramic Chip, 470 pF 5%, 200V 009-4723 1
C39, C40 Capacitor, Ceramic Chip, 24 pF 5%, 500V 009-2413 2
C41, C42 Capacitor, Ceramic Chip, 15 pF £5%, 500V 009-1513 2
Q1, Q2 Transistor, RF Power, SD2932 210-2932 2
R1 Resistor, 50 Ohm +1%, 20W 132-5002 1
R201 Resistor, 50 Ohm, 250W 131-5030 1
T1, T2 Transformer, RF Amplifier Output 370-0052 2
-—— RF Amplifier Module Logic Circuit Board Assembly 919-0417-012 1
-—— RF Amplifier Module Directional Coupler/LPF Circuit 919-0418-011 1
Board Assembly
—_— RF Amplifier Circuit Board Assembly 919-0416-213 1
—_— Blank, Module Combiner Shield Circuit Board 519-0419 1
—_— Blank, Module Combiner Circuit Board 519-0420 1

TABLE 6-17. MAIN RF AMPLIFIER CIRCUIT BOARD ASSEMBLY - 919-0416-213

REF. DES. DESCRIPTION PART NO. QTY.
W6,W8 Transformer, Input 370-0721 1
P803 Connector, Type N 417-0235 1
———- Assembly, PCB, RF Amplifier 919-0416-013 1
———- Assembly, Harness, RF Amplifier 949-0405 1

TABLE 6-18. RF AMPLIFIER CIRCUIT BOARD ASSEMBLY - 919-0416-013
(Sheet 1 of 2)

REF. DES. DESCRIPTION PART NO. QTY.
C1,C2 Capacitor, Electrolytic, 47 uF, 35V 020-4770 2
C3,C4 Capacitor, Trimer, Ceramic, 4-25PF, SMD 090-0004 2
C5 Capacitor, Electrolytic, 470 uF, 63V 013-4784 1
C6,C7 Capacitor, Ceramic,1000PF, 100V,5% 009-1032 2
C8 Capacitor, Electrolytic, 470 uF, 63V 013-4784 1
C9 Capacitor, Porcelain, 33 pF, 500V, 5%, SMD 009-3313 1
C10 Capacitor, Trimer, Ceramic, 4-25PF,SMD 090-0004 1
C11,C12 Capacitor, Ceramic , 1000 pF, 100V, 5% 009-1032 2
C17 Capacitor, Mica, Feedthru, 1000 pF +10%, 350V 046-1030 1
C18 thru C21 Capacitor, Ceramic, 1000 pF, 100V, 5% 009-1032 4
C23 Capacitor, 33 pF, Porcelain, 500V, 5%, SMD 009-3313 1
Cc24 Capacitor, Trimer, Ceramic, 4-25PF, SMD 090-0004 1
C25 Capacitor, Ceramic , 1000 pF, 100V, 5% 009-1032 1
C31 Capacitor, Mica, Feedthru, 1000 pF +10%, 350V 046-1030 1
C34 Capacitor, Ceramic Chip, 470 pF +5%, 200V 009-4723 1
C35,C36 Capacitor, Ceramic ,1000PF,100V,5% 009-1032 2
C38 Capacitor, Ceramic Chip, 470 pF +5%, 200V 009-4723 1
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TABLE 6-18. RF AMPLIFIER CIRCUIT BOARD ASSEMBLY - 919-0416-013

(Sheet 2 of 2)
REF. DES. DESCRIPTION PART NO. QTY.
C43 Capacitor, Ceramic,1000 pF, 100V, 5% 009-1032 1
C45 Capacitor, Ceramic Chip, 470 pF +5%, 200V 009-4723 1
C47 Capacitor, Ceramic Chip, 470 pF +5%, 200V 009-4723 1
C51 Capacitor, Ceramic, 100 pF, 500V,5% 009-1023 1
C55 Capacitor, Ceramic, 100 pF, 500V,5% 009-1023 1
D1,D2 Diode, Switching, MMBD914LT1, SMD 204-0914 2
D3 Diode, MMBD701LT1, SMD 201-2801 1
DS1,DS2 LED, Tri-Color 320-0031 2
F1 Fuse, ATC, 25A 334-2500 1
J1 thru J4 Header, 3-Pin, .100 CENTERS, SIP 408-0300 4
J8o1 Connector, Header Straight Post 417-4040 1
L3,14 IND, 17.5 NH, AIR, 16MM, 5%, SMD 366-0017 2
R2 Resistor, Chip, 2.2 k Ohm +1%, 1/4W 101-2243 1
R3 Resistor, Trimer, 10 k Ohm, Top Adjust 198-1054 1
R4 Resistor, Chip, 47.5 k Ohm +1%, 1/4W 101-0475 1
R5 thru Resistor, Chip, 22 Ohm +1%, 1/4W 101-2223 4
R8
R9 Resistor, Trimer, 10 k Ohm, Top Adjust 198-1054 1
R10 Resistor, Chip, 2.2 k Ohm +1%, 1/4W 101-2243 1
R11 Resistor, Chip, 267 k Ohm +1%, 1/4W 101-2670 1
R12 Resistor, Trimer, 10 k Ohm, Top Adjust 198-1054 1
R13 Resistor, Chip, 2.2 k Ohm +1%, 1/4W 101-2243 1
R14 Resistor, Chip, 499 k Ohm +1%, 1/4W 101-4990 1
R15 Resistor, Chip, 2.2 k Ohm +1%, 1/4W 101-2243 1
R17 Resistor, Chip, 2.2 k Ohm +1%, 1/4W 101-2243 1
R18 thru Resistor, Chip, 22 Ohm +1%, 1/4W 101-2223 4
R21
R22 Resistor, Trimer, 10 k Ohm, Top Adjust 198-1054 1
R23 Resistor, Chip, 2.2 k Ohm +1%, 1/4W 101-2243 1
R26 Resistor, Chip, 2.2 k Ohm +1%, 1/4W 101-2243 1
—_—— PCB, Blank, RF Amplifier 519-0416-013 1
TABLE 6-19. RF AMPLIFIER CABLES ASSEMBLY - 949-0405
REF. DES. DESCRIPTION PART NO. QTY.
P802 Connector, Male, Circuit Board Right Angle D, 418-0322 1
W1, W2 Coaxial Cable, RG316/U, Teflon, Impedance: 50 OHM 621-1359 2
Capacitance: 29.3 pF/ft. Nominal
TABLE 6-20. RF AMPLIFIER LOGIC CIRCUIT BOARD ASSEMBLY - 919-0417-012
(Sheet 1 of 4)
REF. DES. DESCRIPTION PART NO. QTY.
C1 Capacitor, Ceramic Disc, 20 pF +10%, 1kV 002-2013 1
C2 Capacitor, Monolythic Ceramic, .047 uF +5% 50V 003-4733 1
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TABLE 6-20. RF AMPLIFIER LOGIC CIRCUIT BOARD ASSEMBLY - 919-0417-012

(Sheet 2 of 4)

REF. DES. DESCRIPTION PART NO. QTY.
C3,C4 Capacitor, Monolythic Ceramic, 0.1 uF +20%, 50V 003-1054 2
C5, C6 Capacitor, Monolythic Ceramic, .047 uF +5% 50V 003-4733 2
C7 thru Capacitor, Monolythic Ceramic, 0.1 uF +20%, 50V 003-1054 4
C10
Cl11 Capacitor, Monolythic Ceramic, .047 uF +5% 50V 003-4733 1
C12 thru Capacitor, Ceramic Disc, 20 pF +10%, 1kV 002-2013 3
Cl4
C15 Capacitor, Monolythic Ceramic, 0.1 uF +20%, 50V 003-1054 1
C16 thru Capacitor, Electrolytic, 10 uF, 35V 023-1076 3
C18
C19 Capacitor, Monolythic Ceramic, 0.1 uF +20%, 50V 003-1054 1
C20 Capacitor, Electrolytic, 10 uF, 35V 023-1076 1
C21 Capacitor, Monolythic Ceramic, 0.1 uF +20%, 50V 003-1054 1
C22 Capacitor, Electrolytic, 10 uF, 35V 023-1076 1
C23, C24 Capacitor, Monolythic Ceramic, 0.1 uF +20%, 50V 003-1054 2
C25, C26 Capacitor, Ceramic Disc, 20 pF +10%, 1kV 002-2013 2
D1 thru D16 Diode, 1N4148, Silicon, 75V @ 0.3 Amperes 203-4148 16
D17 Diode, Zener, 1IN4742A, 12V +5%, 1W 200-4742 1
D19 thru Diode, 1N4148, Silicon, 75V @ 0.3 Amperes 203-4148 3
D21
D22, D23 Diode, HP5082-2800, High Voltage, Schottky Barrier Type, 201-2800 2

70V, 15 mA
D24, D25 Diode, 1N4148, Silicon, 75V @ 0.3 Amperes 203-4148 2
J1 Thru J5 Header, 2-Pin 340-0004 5
P1 Thru P5 Plug, 2-Pin 340-0004 5
P801 Receptacle, 40-Pin Dual In-line 417-4041 1
Q1, Q2, Q5 Transistor, MPSA06, NPN, TO-92 Case 211-0006 5
thru Q7
Q8 Transistor, 2N3906, PNP, Silicon, TO-92 Case 210-3906 1
R1 Resistor Network, 5 k Ohm +1%, 1/4W, 16-Pin DIP 226-0500 1
R2 Resistor, 499 k Ohm, +1%, 1/4W 103-4996 1
R3 Resistor, 2.74 k Ohm +1%, 1/4W 103-2744 1
R4 Resistor, 499 k Ohm, +1%, 1/4W 103-4996 1
R5 Potentiometer, 10 k Ohm +10% 1/2W 178-1054 1
R6 thru R8 Resistor, 22.1 k Ohm +1%, 1/4W 103-2211 3
R9 Resistor, 182 k Ohm +1%, 1/4W 103-1826 1
R10 Resistor, 22.1 k Ohm +1%, 1/4W 103-2211 1
R11 Potentiometer, 200 Ohm +10%, 1/2W 177-2035 1
R12 Resistor, 499 k Ohm, +1%, 1/4W 103-4996 1
R13 Resistor, 2.74 k Ohm +1%, 1/4W 103-2744 1
R14 Resistor, 8.25 k Ohm +1%, 1/4W 103-8254 1
R15 Potentiometer, 10 k Ohm +10% 1/2W 178-1054 1
R12 Resistor, 499 k Ohm, +1%, 1/4W 103-4996 1
R16 Resistor, 499 k Ohm +1%, 1/4W 103-4996 1
R17 Resistor, 2.74 k Ohm +1%, 1/4W 103-2744 1
R18 Resistor, 499 k Ohm, +1%, 1/4W 103-4996 1
R19 Resistor, 240 Ohm +1%, 1/4W 103-2431 1
R20 Resistor, 499 k Ohm, +1%, 1/4W 103-4996 1
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TABLE 6-20. RF AMPLIFIER LOGIC CIRCUIT BOARD ASSEMBLY - 919-0417-012

(Sheet 3 of 4)
REF. DES. DESCRIPTION PART NO. QTY.
R21 Resistor, 22.1 k Ohm +1%, 1/4W 103-2211 1
R22 Resistor, 162 k Ohm +1%, 1/4W 103-1626 1
R23 Resistor, 322 k Ohm +1%, 1/4W 103-3326 1
R24 Resistor, 22.1 k Ohm +1%, 1/4W 103-2211 1
R25 Potentiometer, 10 k Ohm +10% 1/2W 178-1054 1
R26 Resistor, 2.74 k Ohm +1%, 1/4W 103-2744 1
R27 Resistor, 499 k Ohm, +1%, 1/4W 103-4996 1
R28, R29 Resistor, 1 k Ohm +1%, 1/4W 100-1041 2
R30 Resistor, 15.8 k Ohm +1%, 1/4W 103-1585 1
R31, R32 Resistor, 499 k Ohm, +1%, 1/4W 103-4996 2
R33 Resistor, 1.33 k Ohm +1%, 1/4W 103-1331 1
R34 Resistor, 5.11 k Ohm +1%, 1/4W 103-5141 1
R35 Resistor Network, 8-22 k Ohm 1/4W Resistors, 16-Pin DIP 226-2250 1
R36 Resistor, 221 k Ohm +1%, 1/4W 103-2216 1
R37 Resistor, 1 k Ohm +1%, 1/4W 100-1041 1
R38 Resistor, 15.8 k Ohm +1%, 1/4W 103-1585 1
R39 Resistor, 1.33 k Ohm +1%, 1/4W 103-1331 1
R40 Resistor, 1 k Ohm +1%, 1/4W 100-1041 1
R41 Resistor, 9.09 k Ohm +1%, 1/4W 103-9041 1
R42 Resistor, 499 k Ohm, +1%, 1/4W 103-4996 1
R43 Resistor, 1 k Ohm +1%, 1/4W 100-1041 1
R44, R45 Resistor, 22.1 k Ohm +1%, 1/4W 103-2211 2
R48 Resistor, 7.68 k Ohm +1%, 1/4W 103-7684 2
R49 Resistor, 10 k Ohm +1%, 1/4W 100-1051 1
R50 Resistor, 5.11 k Ohm +1%, 1/4W 103-5141 1
R48 Resistor, 7.68 k Ohm, +1%, 1/4W 103-7684 1
R51 Potentiometer, 20 k Ohm +10%, 1/2W 178-2054 1
R52 Resistor, 162 k Ohm +1%, 1/4W 103-1626 1
R53 Resistor, 5.11 k Ohm +1%, 1/4W 103-5141 1
R54 Resistor, 47.5 k Ohm +1%, 1/4W 103-4755 1
R55 Resistor, 1 k Ohm +1%, 1/4W 100-1041 1
R56 Resistor, 100 k Ohm +1%, 1/4W 103-1062 1
R57, R58 Resistor, 1 k Ohm +1%, 1/4W 100-1041 2
R59, R60 Resistor, 51.1 Ohm +1%, 1/4W 103-5112 2
R61 Resistor, 1 k Ohm +1%, 1/4W 100-1041 1
R62 Resistor, 5.11 k Ohm +1%, 1/4W 103-5141 1
R63 Resistor, 1 k Ohm +1%, 1/4W 100-1041 1
R64 Resistor, 5.11 k Ohm +1%, 1/4W 103-5141 1
R65 Resistor, 499 k Ohm, +1%, 1/4W 103-4996 1
R66 Resistor, 47.5 k Ohm, +1%, 1/4W 103-4755 1
R67 Resistor, 2.2 M Ohm +1%, 1/4W 100-2273 1
R68 Resistor, 20.5 k Ohm +1%, 1/4W 103-2055 1
R69 Resistor, 22.1 k Ohm +1%, 1/4W 103-2211 1
R70 Resistor, 8.25 k Ohm +1%, 1/4W 103-8254 1
R71 Resistor, 90.9 k Ohm +1%, 1/4W 103-9095 1
R72 Resistor, 499 k Ohm, +1%, 1/4W 103-4996 1
R73 Resistor, 78.7 k Ohm +1%, 1/4W 103-7875 1
R75, R76 Resistor, 5.11 k Ohm +1%, 1/4W 103-5141 2
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TABLE 6-20. RF AMPLIFIER LOGIC CIRCUIT BOARD ASSEMBLY - 919-0417-012

(Sheet 4 of 4)

REF. DES. DESCRIPTION PART NO. QTY.
R77 Resistor, 10 k Ohm +1%, 1/4W 100-1051 1
R74 Resistor, 2.05 k Ohm +1%, 1/4W 103-2054 1
R78 Resistor, 19.1 k Ohm +1%, 1/4W 103-1915 1
R79 Resistor, 322 k Ohm, +1%, 1/4W 103-3326 1
R80 Resistor, 162 k Ohm +1%, 1/4W 103-1626 1
R81 Resistor, 24.9 k Ohm +1%, 1/4W 103-2495 1
R82 Resistor, 11 k Ohm +1%, 1/4W 103-1105 1
R83 Potentiometer, 100 k Ohm 179-1045 1
TP1 thru Terminal Test Point, Oval, Red 413-0106 3
TP3
U1 Integrated Circuit, MPQ3799, Quad Amplifier, PNP, 14-Pin DIP 220-3799 1
U2 thru Integrated Circuit, TLO74CN, Quad JFET-Input Operational 221-0074 5
U6 Amplifier, 14-Pin DIP
u7 Integrated Circuit, LM317LZ, Adjustable Positive Voltage 220-0317 1

Regulator, 1.2 to 37V @ 0.1 Ampere, TO-92 Case
—— Blank RF Amplifier Logic Circuit Board 519-0417-012 1

TABLE 6-21. RF AMPLIFIER MODULE DIRECTIONAL COUPLER/LPF

ASSEMBLY -919-0418-011

REF. DES.

DESCRIPTION

PART NO. QTY.

Assembly, PCB, Directional Coupler/LPF
Assembly, Module LPF

919-0418
919-0418

-012 1
-013 1

TABLE 6-22. RF AMPLIFIER MODULE DIRECTIONAL COUPLER/LPF CIRCUIT BOARD

ASSEMBLY -919-0418-012 (Sheet 1 of 2)

REF. DES. DESCRIPTION PART NO. QTY.
C101 Capacitor, Ceramic Chip, 10 pF 5%, 500V 009-1013 1
C102 Capacitor, Ceramic Chip, 15 pF 5%, 500V 009-1513 1
C103 Capacitor, Ceramic Chip, 6.8 pF, 500V 009-6810 1
C104, C105 Capacitor, Ceramic Chip, 10 pF +5%, 500V 009-1013 2
C106 Capacitor, Ceramic Chip, 1000 pF 5%, 100V 009-1032 1
C108 Capacitor, Ceramic, 56 pF 5%, 500V 009-5613 1
C109 Capacitor, Ceramic Chip, 47 pF 5%, 500V 009-4713 1
C112 Thru Capacitor, Ceramic Chip, 1000 pF +5%, 100V 009-1032 3
Cl14

C115 Capacitor, Ceramic Chip, 15 pF +5%, 500V 009-1513 1
C117,C118 Capacitor, Ceramic Chip, 47 pF +2%, 50V 007-4702-500 2
C119,C120 Capacitor, Ceramic Chip, .1 uF £10%, 50V 007-1044 2
C121 Capacitor, Ceramic Chip, .001 uF +10%, 50V 007-1024 1
C122 Capacitor, Ceramic Chip, 10 uF £10%, 10V 007-1075-100 1
C123 Capacitor, Ceramic Chip, .001 uF £10%, 50V 007-1024 1
C124,C125 Capacitor, Ceramic Chip, .1 uF +10%, 50V 007-1044 2
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TABLE 6-22. RF AMPLIFIER MODULE DIRECTIONAL COUPLER/LPF CIRCUIT BOARD
ASSEMBLY -919-0418-012 (Sheet 2 of 2)

REF. DES. DESCRIPTION PART NO. QTY.
D103 D105 Diode, HP5082-2800, High Voltage, Schottky Barrier Type, 201-2800 2
70V, 15 mA
L101 Coil, Molded, .11 uH, 1A 364-0011 1
L103, L104 Inductor, Molded, 68 uH 360-0106 2
L105 Inductor, Molded, 100 uH 366-0100 1
R104,R105  Resistor, 66.5 Ohm +1%, 1/4W 103-6652 2
R109 Resistor, 1 k Ohm 1%, 1/4W 100-1041 1
R111 Resistor, 64.9 Ohm +1%, 1/10W 102-6409 1
R112 Resistor, 130 Ohm +1%, 1/10W 102-1300 1
R113,R114 Resistor, 64.9 Ohm +1%, 1/10W 102-6409 2
R115 Resistor, 15 Ohm +1%, 1/10W 102-1300 1
R117,R118 Resistor, 0 Ohm, 1/4W 102-1510 2
U1 Integrated Circuit, True Average Power Decector 221-8361 1
U102 Regulator, 78L05AC 231-7805 1
-—- Blank RF Amplifier Directional Coupler/LPF Circuit Board 519-0418-012 1

TABLE 6-23. MODULE LPF CIRCUIT BOARD ASSEMBLY -919-0418-013

REF. DES. DESCRIPTION PART NO. QTY.
C201 Capacitor, Ceramic Chip, 10 pF 5%, 500V 009-1013 1
C202 Capacitor, Ceramic Chip, 15 pF 5%, 500V 009-1513 1
C203 Capacitor, Ceramic Chip, 6.8 pF, 500V 009-6810 1
C204,C205 Capacitor, Ceramic Chip, 10 pF £5%, 500V 009-1013 2
C206 Capacitor, Ceramic, 56 pF 5%, 500V 009-5613 1
C207 Capacitor, Ceramic Chip, 47 pF 5%, 500V 009-4713 1
-—= Blank Module LPF Circuit Board 519-0418-013 1

TABLE 6-24. FM-3C/FMi-201 OUTPUT COMBINER - 959-0413
FM-2C/FMi-106 OUTPUT COMBINER - 959-0413-001

REF. DES. DESCRIPTION PART NO. QTY.
L1 thru L4 Coil, Shunt Inductor 360-0153 4
P11 thru P14 Connector, Type N, Male To Pin, No Nut 417-0384 4
-— Blank Output Combiner Circuit Board 519-0422 1
—— Blank Combiner Circuit Board 519-0414 1
——— ADDITIONAL PARTS FOR FM-3C MOTHERBOARD ASSEMBLY 959-0413

L5, L6 Coil, Shunt Inductor 360-0153 2
P15, P16 Connector, Type N, Male To Pin, No Nut 417-0384 2
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TABLE 6-25. REMOTE INTERFACE CIRCUIT BOARD ASSEMBLY- 919-0415-005

REF. DES. DESCRIPTION PART NO. QTY.
C1 Capacitor, Monolythic Ceramic, 0.1 uF +20%, 50V 003-1054 1
P20 Receptacle, 25-Pin D-Type, PCB Mount 417-2501 1
TB2 Barrier Strip, 30 Terminal 412-3000 1
_— Blank Remote Interface Label Circuit Board 594-0415 1
_— Blank Remote Interface Circuit Board 519-0406-104 1

TABLE 6-26. LOW-PASS FILTER INPUT/RFI FILTER CIRCUIT BOARD ASSEMBLY-
919-0415-003

REF. DES. DESCRIPTION PART NO. QTY.
C301, C302  Capacitor, Mica, 390 pF +5%, 100V 042-3922 2
J301 Socket, 4-Pin 418-0255 1
J302 Receptacle, 6-Pin 417-0677 1
R301, R302 Resistor, 1 k Ohm 1%, 1/4W 100-1041 2
—_— Blank Low-Pass Filter Input/RF1I Filter Circuit Board 519-0415-003 1

TABLE 6-27. FM-3C/FMi-201 MULTIPLEXER CIRCUIT BOARD ASSEMBLY- 919-0415-002
FM-2C/FMi-106 MULTIPLEXER CIRCUIT BOARD ASSEMBLY - 919-0415-022
(Sheet 1 of 2)

REF. DES. DESCRIPTION PART NO. QTY.

C201 thru Capacitor, Monolythic Ceramic, 0.1 uF +20%, 50V 003-1054 8

C208

C209 Capacitor, Electrolytic, 1 uF, 50V 024-1064 1

C210 thru Capacitor, Ceramic, 100 pF 2%, 100V 003-1063 4

C213

C214 thru Capacitor, Monolythic Ceramic, 0.1 uF +20%, 50V 003-1054 4

C217

C218 Capacitor, Monolythic Ceramic, 47 uF +20%, 50V 003-4743 1

D201 thru Diode, 1N4148, Silicon, 75V @ 0.3 Amperes 203-4148 11

D204, D207

thru D210,

D213 thru

D215

J201 thru Connector, 10-Pin, Dual In-Line 418-1003 4

J204

J207 Receptacle, 26-Pin Dual In-line 418-2602 1

J208 Connector, 10-Pin, Dual In-Line 418-1003 1

J209 Receptacle, Male, 3-Pin In-line 417-0003 1

P209 Jumper, Programmable, 2-Pin 340-0004 1

R201 Resistor Network, 10 k Ohm +2%, 1W Resistors, 8-Pin Single 226-1051 1
In-Line Package

R202 Resistor, 100 k Ohm +1%, 1/4W 103-1062 1

R203, R204  Resistor, 10 k Ohm 1%, 1/4W 100-1051 2

R205 Resistor, 1 Meg Ohm +1%, 1/4W 103-1007 1

R206, R207  Resistor, 100 k Ohm +1%, 1/4W 103-1062 6

R209, R211,

R212, R214
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TABLE 6-27. FM-3C/FMi-201 MULTIPLEXER CIRCUIT BOARD ASSEMBLY- 919-0415-002
FM-2C/FMi-106 MULTIPLEXER CIRCUIT BOARD ASSEMBLY - 919-0415-022

(Sheet 2 of 2)

REF. DES. DESCRIPTION PART NO. QTY.

R215 Resistor Network, 7 - 6.8 k Ohm +1% Resistors, 8-Pin Single 226-6800 1
In-Line Package

R216 thru Resistor, 100 k Ohm +1%, 1/4W 103-1062 7

R221, R223

R224 thru Resistor, 10 k Ohm +1%, 1/4W 100-1051 5

R227, R230

R231 Resistor, 10.2 k Ohm *1%, 1/4W 103-1025 1

R232 Resistor, 1 k Ohm +1%, 1/4W 100-1041 1

R233 Resistor, 1.4 k Ohm +1%, 1/4W 103-1404 1

R234 Resistor, 2 k Ohm +1%, 1/4W 100-2041 1

R236, R238  Resistor, 10 Ohm +1%, 1/4W 103-1021 2

U201 thru Integrated Circuit, MC14501, 8-Bit Analog Multiplexer, CMOS 220-4051 4

U204 16-Pin DIP

U205 Integrated Circuit, TLO74CN, Quad JFET-Input Operational 221-0074 1
Amplifier, 14-Pin DIP

U206 Integrated Circuit, MC14082B, Dual 4-Input And Gate, 14-Pin DIP 220-4082 1

U207 Integrated Circuit, MC14516B, Binary Up/Down Counter, CMOS, 228-4516 1
16-Pin DIP

U208 Integrated Circuit, ULN2004, 7 NPN Darlington Driver Pack, 226-2004 1
16-Pin DIP

U209 Integrated Circuit, LM324, Low-Power Quad Operational Amplifier, 220-0324 1
14-Pin DIP

XU201 thru  Socket, 16-Pin DIP 417-1604 4

XU204

XU205, XU206 Socket, 14-Pin DIP 417-1404 2

XU207, XU208 Socket, 16-Pin DIP 417-1604 2

XU209 Socket, 14-Pin DIP 417-1404 1

-— Blank Multiplexer Circuit Board 519-0415-002 1

ADD PARTS FOR 919-0415-002 ASSEMBLY

D205, D206  Diode, 1N4148, Silicon, 75V @ 0.3 Amperes 203-4148 4

D211, D212

J205, J206 Connector, 10-Pin, Dual In-Line 418-1003 2

R228, R229  Resistor, 10 k Ohm +1%, 1/4W 100-1051 2

R235, R237  Resistor, 10 Ohm +1%, 1/4W 103-1021 2

TABLE 6-28. FM-3C/FMi-201 MODULE SELECT CIRCUIT BOARD ASSEMBLY-
919-0415-001. FM-2C/FMi-106 MODULE SELECT CIRCUIT BOARD ASSEMBLY-
919-0415-021 (Sheet 1 of 2)

REF. DES. DESCRIPTION PART NO. QTY.

C1 Capacitor, Monolythic Ceramic, 0.1 uF +20%, 50V 003-1054 1

DS1 DS2 LED, Red Diffused Chimney, P424, 70 mW, 20 mA, 4V 320-0037 2

DS4 LED, HD1107G, Green, 7 Segment High Efficiency Common 320-0022 1
Cathode Display

J2 Connector, 10-Pin, Dual In-Line 418-1003 1

R1 thru R3 Resistor, 1 k Ohm +5%, 1/2W 110-1043 10

R5 thru R11
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TABLE 6-28. FM-3C/FMi-201 MODULE SELECT CIRCUIT BOARD ASSEMBLY-
919-0415-001. FM-2C/FMi-106 MODULE SELECT CIRCUIT BOARD ASSEMBLY-

919-0415-021 (Sheet 1 of 2)

REF. DES. DESCRIPTION PART NO. QTY.
R12 Resistor, 10 k Ohm +1%, 1/4W 100-1051 1
S1 Switch, SPST, Momentary, LED Illuminated, Yellow, 12V dc @ 50 mA 340-0139 1
U1 Integrated Circuit, MC14511B, 7-Segment LED Decoder/Driver, 220-4511 1
16-Pin DIP
XU1 Socket, 16-Pin DIP 417-1604
—_— Blank Module Select Circuit Board. 519-0415-001 1
ADD PARTS FOR 919-0415-001 ASSEMBLY
DS3 LED, Red Diffused Chimney, P424, 70 mW, 20 mA, 4V 320-0037 1
R4 Resistor, 1 k Ohm +5%, 1/2W 110-1043 1
TABLE 6-29. LOW-PASS FILTER ASSEMBLY- 959-0414
REF. DES. DESCRIPTION PART NO. QTY.

Receptacle, BNC

Connector Assembly, Transmission Line, Modified
Adaptor, unflanged to 1 5/8 inch flange

Low-Pass Filter Circuit Board Assembly

417-0016
427-0009
427-0010
919-0421

-1

=

TABLE 6-30. LOW-PASS FILTER CIRCUIT BOARD ASSEMBLY- 919-0421

REF. DES. DESCRIPTION PART NO. QTY.
C8 Capacitor, Ceramic, 68 pF +5%, 50V 003-6812 1
C9, C10 Capacitor, Mica, 390 pF +5%, 100V 042-3922 2
Cl1 Capacitor, Ceramic, 27 pF +2%, 100V 003-2753 1
C12,C13 Capacitor, Mica, 390 pF +5%, 100V 042-3922 2
C14, C15 Capacitor, Monolythic Ceramic, 2.2 pF +10%, 100V, +/-0.25 pF 003-2201 2
D1, D2 Diode, HP5082-2800, High Voltage, Schottky Barrier Type, 201-2800 2
70V, 15 mA
J23 Receptacle, Male, Right Angle, 20-Pin In-Line 417-0214 1
L1 Inductor, Low-Pass Filter 360-0145 1
L2 Inductor, Molded, 0.023 uH 364-0023 1
R1 Resistor, 1 k Ohm +1%, 1/4W 100-1041 1
R2 Resistor, 665 k Ohm +1%, 1/4W 103-6654 1
R3 thru R4 Resistor, 124 Ohm +1%, 2W 122-1241 2
R5 Resistor, 100 k Ohm +1%, 1/4W 103-1062 1
R6 Resistor, 665 k Ohm +1%, 1/4W 103-6654 1
R7,R8 Resistor, 158 Ohm +1%, 2W 122-1581 2
R9 Potentiometer, 1 k Ohm +10%, 1/2W 177-1044 1
—_—— Inductor, Low-Pass Filter 471-0976 1
-— Blank Low-Pass Filter Circuit Board 519-0421 1
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TABLE 6-31. FM-3C/FMi-201 POWER SUPPLY MOTHERBOARD ASSEMBLY -
919-0415-004 FM-2C/FMi-106 POWER SUPPLY MOTHERBOARD ASSEMBLY-
919-0415-024

REF. DES. DESCRIPTION PART NO. QTY.

J401, J402 Connector, For Pioneer Power Supplies, 29-Pin 417-2900 2

J404 Receptacle, Male, 20-Pin In-Line 417-0200 1

R401 Resistor, 10 k Ohm +1%, 1/4W 100-1051 1

—_— Blank Power Supply Motherboard 519-0415-004 1
ADD PARTS FOR 919-0415-004 ASSEMBLY

J403 Connector, For Pioneer Power Supplies, 29-Pin 417-2900 1

TABLE 6-32. FAN KIT - FACTORY CABINETS - 979-0503-001

REF. DES. DESCRIPTION PART NO. QTY.

— Fan, 6 inch (15.24 ¢m), 250 ft3/min 220V ac, 50/60 Hz, 380-7650 2
40 Watt

TABLE 6-33. OPTICALLY COUPLED RELAY ASSEMBLY - 919-0096-001

REF. DES. DESCRIPTION PART NO. QTY.

-—— Optically Coupled Relay Circuit Board Assembly 919-0096 1
DELETE PARTS

C3 Capacitor, Ceramic Disc, 0.1 uF, 600V 000-1051 1

R2 Resistor, 560 Ohm +5%, 1/2W 110-5633 1

TABLE 6-34. OPTICALLY COUPLED RELAY CIRCUIT BOARD ASSEMBLY - 919-0096
(Sheet 1 of 2)

REF. DES. DESCRIPTION PART NO. QTY.
C1 Capacitor, Ceramic, 0.001 uF, 1 kV 002-1034 1
C2 Capacitor, Electrolytic, 47 uF, 35V 020-4773 1
C3 Capacitor, Ceramic Disc, 0.1 uF, 600V 000-1051 1
C4 Capacitor, Ceramic, 0.001 uF, 1 kV 002-1034 1
D1 Diode, 1N4005, Silicon, 600V @ 1 Ampere 203-4005 1
D2 Diode, Zener, 1N5359, 24V £10%, 5W 200-5359 1
D4 Diode, 1N4005, Silicon, 600V @ 1 Ampere 203-4005 1
D5 Bridge Rectifier, MDA970A3, 4 Amps, 50-200V 239-0003 1
E1 thru E5 Terminal, Male Disconnect 410-0025 5
F1, F2 Fuse, 3 Amps, 250V, Printed Circuit Board Mount 330-0055 2
K1 Relay, Printed Circuit Board Mount 270-0054 1

Coil: 24V dc, 660 Ohm +10%

Contacts: SPST-NO, 0.5 to 15A @ 12 to 240V ac Resistance
MOV1 Varistor, 27V, V27ZA60 140-0023 1
R1 Resistor, 2 k Ohm +3%, 10W, W/W 130-2032 1
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TABLE 6-34. OPTICALLY COUPLED RELAY CIRCUIT BOARD ASSEMBLY - 919-0096

(Sheet 2 of 2)

REF. DES. DESCRIPTION PART NO. QTY.
R2 Resistor, 560 Ohm +5%, 1/2W 110-5633 1
R3 Resistor, 820 Ohm +56%, 1/2W 110-8233 1
R4 Resistor, 51.1 Ohm +1%, 1/4W 103-5112 1
R5 Resistor, 2 k Ohm 3%, 10W, W/W 130-2032 1
Ul Integrated Circuit, 4N33, Optical Isolator, NPN Photo 229-0033 1

Transistor/Infared Emitting Diode Type, 1500V Isolation,

Response: 30 kHz Maximum, Current: 50 mA Maximum,

6-Pin DIP
XU1 Socket, 6-Pin DIP 417-0600
—_—— Cover, Dust Relay, 35C620A 270-0054-001
— Blank, Optically Coupled Relay Circuit Board 519-0096

6-35
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7-1.
7-2.

FIGURE

7-1

7-14

7-14

7-15

7-16

7-17

7-17

7-18

SECTION Vi
DRAWINGS

INTRODUCTION.

This section provides schematic and assembly diagrams as indexed below for the
Broadcast Electronics FM-3C/FM-2C and FMi-201/FMi-106 transmitters.

TITLE

OVERALL SCHEMATIC DIAGRAM, FM-3C/FM-2C
TRANSMITTER

SCHEMATIC DIAGRAM, MOTHERBOARD, FM-3C
ASSEMBLY DIAGRAM, MOTHERBOARD, FM-3C
SCHEMATIC DIAGRAM, CONTROLLER CIRCUIT BOARD

ASSEMBLY DIAGRAM, CONTROLLER CIRCUIT
BOARDS

SCHEMATIC DIAGRAM, CONTROLLER RFI FILTER
CIRCUIT BOARD

ASSEMBLY DIAGRAM, CONTROLLER RFI FILTER
CIRCUIT BOARD

SCHEMATIC DIAGRAM, CONTROLLER ON/OFF SWITCH
CIRCUIT BOARD

SCHEMATIC DIAGRAM, CONTROLLER METER DISPLAY
SCHEMATIC DIAGRAM, CONTROLLER METER SWITCH
SCHEMATIC DIAGRAM, TEMPERATURE SENSOR

ASSEMBLY DIAGRAM, CONTROLLER CIRCUIT BOARDS

SCHEMATIC DIAGRAM, MODULE SELECT CIRCUIT BOARD
ASSEMBLY DIAGRAM, MODULE SELECT CIRCUIT BOARD
SCHEMATIC DIAGRAM, MULTIPLEXER CIRCUIT BOARD
ASSEBMLY DIAGRAM, MULTIPLEXER CIRCUIT BOARD

SCHEMATIC DIAGRAM, LOW-PASS FILTER INPUT RFI
FILTER CIRCUIT BOARD

ASSEMBLY DIAGRAM, LOW-PASS FILTER INPUT RFI
FILTER CIRCUIT BOARD

SCHEMATIC DIAGRAM, POWER SUPPLY MOTHERBOARD
FILTER CIRCUIT BOARD

ASSEMBLY DIAGRAM, POWER SUPPLY MOTHERBOARD
FILTER CIRCUIT BOARD

SCHEMATIC DIAGRAM, REMOTE INTERFACE BARRIER
STRIP

NUMBER

SB909-/3001-204
/2001-204
SD919-0413/-001
AD919-0413/-001
SB919-0563-300
/-200
AD919-0563-300
/-200
SB919-0435

AB919-0435

SB919-0406-101

SB919-0406-102
SB919-0406-103
SA919-0406-105
AD919-0406-101
thru -105
SB919-0415-001
/-021
AB919-0415-001
/-021
SD919-0415-002
/-022
AC919-0415-002
/-022
SA919-0415-003

AA919-0415-003

SB919-0415-004
/-024

AC919-0415-004
/-024

SB919-0415-005

®
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FIGURE TITLE NUMBER

7-19 ASSEMBLY, REMOTE INTERFACE BARRIER STRIP AB919-0415-005
7-21 SCHEMATIC DIAGRAM, RF POWER MODULE SB959-0412-013
7-24 ASSEMBLY DIAGRAM, RF AMPLIFIER CIRCUIT BOARD AD919-0416-013/
BOARD -213
7-25 ASSEMBLY DIAGRAM, RF AMPLIFIER MODULE AC919-0418-011
LOW-PASS FILTER/DIRECTIONAL COUPLER CIRCUIT /-012
BOARDS /-013
7-22 SCHEMATIC DIAGRAM, RF AMPLIFIER LOGIC CIRCUIT SB919-0417-012
BOARD
7-23 ASSEMBLY DIAGRAM, RF AMPLIFIER LOGIC CIRCUIT AB919-0417-012
BOARD
7-26 SCHEMATIC DIAGRAM, LOW-PASS FILTER SB959-0414/
-001
7-27 ASSEMBLY DIAGRAM, LOW-PASS FILTER CIRCUIT BOARD  AC919-0421/
-001
7-28 SCHEMATIC DIAGRAM, OPTICALLY-COUPLED-RELAY (OCR) SB919-0096/
CIRCUIT BOARD -001
7-29 ASSEMBLY DIAGRAM, OPTICALLY-COUPLED-RELAY (OCR)  AB919-0096/
CIRCUIT BOARD -001
7-30 CABINET SCHEMATIC DIAGRAM, OVERALL 597-3002-600
7-31 ASSEMBLY DIAGRAM, POWER AMPLIFIER MODULE 597-3002-23

®
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P8aj)
PAl I:;J] —————
959-8412 m_ )] e
paazl:l DJS“ J17 1 MOD MONITOR SAMPLE
— LOW PASS FILTER
CABLE W1@L CABLE W1@2 CABLE W201-206 PA2 (o[ oz Y "~ - "] ez 959-8402 J18[] XMTR OUTPUT
J7@83 <--> J207 J786 <--> J19 J201-206 <--> JG@L1-6@6 g59-@412  bgL=tt g 4
1 GND 1 FORWARD POUER 1 TEMPERATURE
2 AMT CONT 2 REFLECTED POWER 2 VOLTAGE SAMPLE Faaz |:|"612 923 []
3 MUTE 3 PA PUR_SUP BUSS UOLTAGE 3 MUTE
4 -150 4 EXHAUST TEMPERATURE 4 -150 P8aj) P23 | _IDIRECTIONAL COUPLER OUTPUT
S GND S PR MOD FWD PWR S FAULT STATUS PA3 [ T N (s b
& 15U 6 PA MOD CURRENT 6 CURRENT SAMPLE 959-9412 o=/ - — — — 4
7 FAULT RESET 7 PA MOD UOLTAGE 7 FAULT RESET QUTPUT pa@2
8 -150 8 PR MOD TEMPERATURE 8 GND Pa@2 |:|J613
3 GND 3 XMIR ON STRTUS 9 FLD PUR SAMPLE COMBINER ssez [ ]
o fo T oy STtle fo iy ] oS3
12 MUTE 12 XMTR ON CMD (= =
13 #150 13 XMTR OFF CMD 959-p412 = HMMHy— - = = — DIR CPLR FILTER PCB POWER SUPPLY
14 GND 14 RAISE PUR CMD 919-0415-003
15 PS1 15 LOWER PWR CMD Paml:l |:| Jei4 MOTHERBOARRD
L6 N/C L& RESET CID - -
17 PR_TEMPERATURE 17 FRILSAFE [ - Peed | T T T T 71 i [ s3a1 (g}g g:}g gg:)
18 N/C (g INERLOK . P FAHA— e - — - -
19 PA_UOLTAGE 19 ENABLE EXCITER | - Colos 5 — Z - ] s [[]paa
2@ PS2 28 +5U 959-8412
21 PA_CURRENT 21 ¢15U | Pa@2 J618 | [2a2] [ TOE4e4 J4@1
22 NC 22 PA PWR SUP FAULT STATUS | Not used | ["HeEetes min - —
23 FORWARD POWER 23 PR MOD FAULT STATUS a8l LI
24 MODULE FAULT DRIVE 24 GND | for FM-2C I, Peesl | 0 _ _ ] | oets POWER SUPPLY
25 pS3 25 AFC LOCK [ Jie (s 273 [HoE4es
26 MOD SELECT 26 PA MOD SEL COMM | 959-p412 L=</ - — — — 4 4 PHecsia —-
[y
| Paazl:l |:| Je16 Esal oy vyl [2a1 EHoests
L Y aWinlaiating s 7] J4@2
- - - - - - - - - - - - - - - —" MOTHERBOARD PCB  E68S & T Aln
CABLE W14 CABLE W1@S 919-0413 EE@2 & 4 MIDDLE (RIGHT)
Je@z <——> J3a1 Jeae <——> Ji@t (919-0413-001) Ezggg e 200 : POWER SUPPLY
3 or vsen 5 BT ofF cio [© £6e? 608 203 77 Rl
3 NOT USED 3 BMI ON OMD EXCITER ceea - oE101
4 5y 4 [NTERLOCK 87.5 - 188.0 MHz _ 2D 24
S XMTR FORWARD POWER s Jee1 Je@2 Jee3 Jee4 [Jee5 Jees T — OEt02 J403
6 KMTR REFLECTED POUER 6 +15U — 33,31 c-d min
7 PR BUSS UOLTAGE 7 REMOTE CONTROL DISABLE CONTROL INPUTS RF UllePUT e e T o B e Tl e Tl | - roEte3 RIGHT
8 XMTR EXHAUST TEMPERATURE 8 PA2 FAULT RESET -
S PR MODULE FUD PUR S PAL FAULT RESET P9 sl (8] 18] |5 '8 || Not used m— POWER SUPPLY
1@ PR MODULE CURRENT (8 FRULT RESET INDICATOR 729 S8 |9 (S| 1|8 |F| for A ©E407 - (Nat used an FM-20)
(1 PR MODULE UOLTAGE 1 58
(2 PR MODULE TEMPERATURE 2 S S — ! [ S _toEtes_ _ _ _
13 DECIMAL PGINT 2 ENABLE 13 RAISE 1O O O 3 vl 1
14 NOT USED (4 RMT RESET CMD J2e1 J2@2 J2@3 J2e4|J205 J206 — — — [OEHL o ised
(138l u
R A — B MODULE SELECT PCB MULTIPLEXOR PCB . TOE42 g poe |
17 ¢150 17 BFC LOCK gig-gﬁg-ggi 919-0415-0@2 T 1311 5e413 3
(8 DECIMAL POINT 3 ENABLE 18 GND (919- -021) . _ -l -
18 Dec o J101|:||:|J208 (919-0415-022)
2@ REMOTE CONTROL DISABLE 2@ ENABLE EXCITER 1207 ———
1 LI rosi sirur =
23 e 23 tUTE_PA2 Jg P8 J3 P3 J8 P8 J5 PS
47 28 sils, ms 58 o B0 m 58w BT
26 N/C 26 LOWER P22 | J22 Jig|P1g (r uet
kL] J8 Pg 43 P3 I8 Pg J5 Pg
RFI FILTER PCB ule2 g [1E4 16% o8 _E¢ 168
21 J21 919-08435
CABLE W1@3 CABLE wW2es INTERLOCK "~ | pras pras p704 Js P8 J4 P4 J8 P8 J6 PB
J78l <—-> J2081 J2e8 <--> Jiet = — o2y 35 4L sy § 3¢¢3 Legd ? Legd
FAULT 120 Jes 1 [ TJves [ 70+ B2 o —
1 GND 1 #1SU —— P
5 o 3 est faur T p7as | 1708 = Bl B el el 21 303 [ Vyi8 mE 3y3
E 166 178 178
3 BNALOG METER SANPLE 3 HOD SELECT P2a |:| TRANSMITTER CONTROLLER P7-3
5 GND S PS2 FAULT 919-84@7-131 CONTROLLER
§ DECIMAL POINT 3 ENRBLE § C CONTROL B2 o J5@1| PS@1 (919-24@7-121) POWER SUPPLY
8 -5 8 B CONTROL o TEMP SENSOR [] K2
3 DECIMAL POINT 2 ENRBLE 3 GND 5 919-0486-105 1 J7el Jrez L e O e O N N i ~ I 7 contRCTOR
1@ 5y (@ A CONTROL 0 IPraL [ 1P702 [— 1 [°) [}
To
W
g \ﬂj 145 €2 Kl E3| |z
FROM SIGNAL TQ UIRE £3 T2a1] p2et e Has wies acA
j;gg - é FUD PbgmsnnPr_E jgg% - :1; é molj DISPLAY PCB |:| ': v C 1 P301 [ P1@l 144] Bl g ©
- - w? - -
a2 25 meL Pun eateLE el - % 2 K5 919-0406-102 —Jse1 —iel F-- === 9 - I
J705 - 4 GCR DRIVE K1-E3 20 ENRBLE
b B S asei -1 s £ METER SWITCH PCB | | CONTROL SWITCH PCB P ooeAL -
J785 - 7 GND J581 - 4 7 = 919-64@6-1a3 919-0486-101 - |j ] DISAALE | DISABLE | 165
J785 - 8 GCR RETURN K1-E4 21 — ez
J7es - 8 MUTE PS J4a4 - 12 ] | Jiez Pt ORTION o
J785 - 18 GND J1-5 - =l- == == - =
J785 - 11 BUSS UOLTAGE J484 - 6 11 F’—‘ F’—‘
J785 - 12 PS AMT CNTL J484 - S 12
J785 - 13 PSL FAULT Jag4 - 7 13
J785 - 14 PS2 FAULT J484 - 2 14 Fm————— === T a1 ‘
J785 - 15 PS3 FAULT J484 - 1 15
J705 - 16 GND J4a4 - 3 16 | 181 a St | & 187 o/l\c 119
J785 - 17 PSL PRESENCE J4g4 - 8 17 | P1 | g1 ot T
J785 - 18  PS2 PRESENCE J424 - 18 18
J785 - 1S PS3 PRESENCE 1484 - 11 18 81 a2 2 2 168 con [120) NOTES :
Jres - 28 b Ji-2 - I 1 on 1. PART #°s & UALUES IN PARENTHESES ARE FOR FM-2C.
1 v I i 109 (35R) 121
PG - 8 €15y J7e4 - 1 26 ACL) | o— |
PE - § GND J784 - 2 27 AC INPUT
PG - 3 +5U J784 - 3 28 I 3 |
PB - 11 e Tre4 - 4 29 195-252 UAC ACID o | 122
PE - 6 GND 182 - 6 32 50/60 HZ P2 J2
P6 - 4 RETURN P6 - 18 3t GND | 02— Ta4] 3 = [ite]
J382 - 1 FWD PUR SAMPLE J23 - 4 47 J2 |
J382 - 3 GND J23 - 3 48 I 10| 2 21 4 11l
J382 - 4 RFL PUR SAUPLE 923 - 1 s | . . P2 | {I 2 — | BLK] COPYAIGHT (© 1994 BROADCAST ELECTRONICS, [NC.
J22 - 1 ENABLE EXCITER EXCITER TBL-? 51
J22 - 2 AFC LOCK EXCLTER TBL-6 52 ! ! Tl PROPRIETAAY RIGHTS are included in [DHN. BY WATERLAL ®
- = infar 1 iscl in. Thi
22 - 3 aro EXCITER TBL-¢ 53 ' peRT OF REAR PANEL ! iiarmtion ts samitted in cantieks JLF__3-7-94 BROADCAST ELECTRONICS INC.
L o _ | 117] 118 115] 116 113 114] B gu:‘;::’l‘:; ;El‘:l::::"‘:::!!l‘:'s;:fl [DESIGNER () 41p@ N. 24TH ST., P.0.BOX 38@6 QUINCY, [L. 62385 217/224-9§
AC LINE CORD faraducad or transfarrad to ather TELEX 258142 CABLE BAOADCAST  FAX 217/224-S6@7
MOuL Mau2 MOu3 TO EXCITER dpcuments ar used or disclased to FINISH
1 o ety T FN-2C QUERALL SCHEMATIC
alienarizea in uriting by FM-3C OUERALL SCHEMATIC
ELECTRONICS, [NC. PRAJ. LEADER TYPETSIZE oG TG
- M. 9Q9-2001-204 REY
GAN] TOLERANCE (DECIMAL] U.Q.S. SEE DuO ARSIz-ased | G | B 303-3001-204
.x + .838  .xxx t .0@S MFG. NEXT ASSY.
COPYRIGHT (©) 1884 BROADCAST ELECTRONICS, INC. P sxx % .015  ANGLES £ 1 HODEL FM-3C (FM-2C) |5¢Ae n/A |SHEE1_ Lot
1 2 3 4 ) S 3 7 [ 8




[ b [ £l 1 g [ 7 B
REVISIONS
JEAL, 1 7. J611 JBE4, 1 7-JG614 COPYAIBHT @) 1994 BROADCAST ELECTROMICS, INC. } REU \ DATE DESCAIPTION |DRFIFTER‘RPPFOUED ECN
S PA1 TEMP SAMPLE e R L= 7] PA4 TEMP SAMPLE [ I PROTOTYRE FELEASE o 1 |
Jegl 2 2 PBBl . 4 JB11 J8@4, 2 10613, | J514 31694 . p—
wém PR1 MODULE PR UOLTAGE W‘)‘%\W’ﬁ FA4 MODULE PA UOLTAGE 2 5-4-94 [MOVED FWR CTAL LUL SUURCE FADH +PAU TO +15V. ILF -
JEB1, 5 [ 15.J611 J684, 3 [ 15-J614 - B8-27-84 MODEL BUILD RELERSE. JLF —-——-
[ T ] PAL MUTE oo PA4 MUTE R 9-23-99 ENGIMEERING RELERSE WO CHG. JLF —
JBE1 JE11 JBB4, Je14 B 6-8-18 CHG'D 131-5823 TO 131-5832 JT8 11651
S PAL -1V L PR4 15U
JEB1 Je11 J684, J614
L s PARL FAULT STATUS L PA4 FALLT STATUS
JERL JE11 JEa4 JE14
e PA1 MODULE CURREMT o m——rE PR4 MODULE CURRENT
JEBL J611 J604, J614
L s PRL FAULT RESET s PA4 FAULT RESET >
JB@1 Je11 JBa4 Ja14
s B PA1 FORUARD POUER SAMPLE T PA4 FORLARD POLER SAMPLE
4
PA1 +15Y PA4 +15U
PR1 POLER LEUEL CONTROL PA4 POLER LEUEL COMTROL
z PA1 LOGIC GND PA4 LOGIC GHD
Je11
m PA1 CURAENT SOURCE PA4 CURREMT SOURCE
EGBil , RBEZ . 19.JE11 1
e e PA1 CURAENT LOAD PA4 CURRENT LOAD
Sl
1555 f"’TLfslz}JE“ PRL U+ PA4 U+
cem1 | .| cemz
cxai Lt a1t CE1S WEB1 PEH}' !
2 A2 2
- GND GHD sﬂlF—%moH sLees — siees }—? PA1 AF DRIVE
2p
) a
JB@%&B,M e e JB@%Q,M A T
o hees a AEL7
JBB‘%@A&@‘IM PAZ MODULE PA UOLTRGE JB@W‘IEIE PAS MODULE PA UOLTAGE @2 relz .
JBBZ ; Je1z JBO5 ; J615 1 [ seer | F—#orui]{ sLeas SLE1G PR2 AF DRIVE
ey PR2 IMUTE L ey . PAG MUTE [ ]
JBBZ, 4 11 JB12 JEES, 4 11 -JB15
G PRZ -15U iR PARS -18U
JEBZ 5 5.JE12 JEDS, 5 6 JE15
JEZWJEN PAZ FAULT STATUS Jazwmla PAS FALLT STATUS SEE NOTE 7
2.8 3 2 =] 3
ST PA2 MODULE CURAEMT T PAS MADULE CURRENT - p5£3
JEB2 JE12 JE05 J615 .
s PR2 FAULT RESET s PAS FAULT RESET s SLE11 F—sorosd sis13 — siei4 PR3 AF DRIVE
] 2 CB13
B 2 YE12 s FORWRRD FOWER SAMPLE T 251 pog FORWARD POLER SAMPLE FHHL‘
2 PS
€ +15U 2 J PAS +15U —~ Ega? ci AT
WNTR RF INPUT =
LE14 |
g cs18  UGe4 rels
2 A4
POWER LEUEL CONTROL PAS POWER LEUEL CONTROL Z85F | Gk sieis | T o5 FR4 BF DRIUS
- a2pF
< RBZ8 i
LOGIC GHD PAS LOGIC GHD < a8
CURRENT SDURCE PAS CURRENT SDURCE ,_(
FA2 CURAENT LOAD PAS CURREMT LOAD "R LEES  CEiS Rals
- 2 sLe21 —] sLe@2 PRS AF DRIVE
: Ut PAS U+ 82pF
. 1uf 47uF . 1uF 47uF B
C25dMy. PAT CI0ELY. PRT JE 1 - C25@M+.PRAT EZOELV.FI"RT JG 1 5
2 A2 2 2 2
73, GND 76323, GND EEL?
FRUL, B nge LEE PE1G
E61 SL623 %o o] sieos |— siezs PRS AF DRIUE
JBEB3, | 2. JB13 JEBE, | +.JE1E PAU+
e PRI TEMP SAMPLE e FAE TEMP SPAMPLE bpenstos. b
JEB3 REAS . | .J613 JEOE, R621; | .J616
%{;W PR3 MODULE PA UOLTRGE %@W PRS MODULE PA UOLTAGE
JER3, 3 140 15J613 JBAE, 3 104 15-J616
G PR3 MUTE G PRS MUTE
JEO3, 4 11-J613 JE@E, 4 11-J616
] PR3 —-154 R (-] PRE -15U
JEB3 JE143 RE=1T J&18
A T PA3 FAULT STATUS . PAS FALLT STATUS ||
JBEB3 J613 IG5 J616
L s PR3 MODULE CURRENT L e PAS MOBULE CURRENT
JBB3 J613 JBOR J616
s PR3 FAULT AESET T L PAG FAULT AESET
JBG3, g c JE13 JBEE, g 5 JE16 NOTES:
m\} PR3 FORWARD POWER SAMPLE lw PAE FORWARE POWER SAMPLE 1. "SL#" INDICRTES MICRO-STRIPLINE ETCHED DN PCB.
+15u FAE +15U 2. FDR FM-2C (RSSY #819-8413-81) CUT AND REMAUE
TRACES MARAKED "A" (4 PLACES).
FOR FM-3C (ASSY #919-B413] CUT AND REMOUE
POWER LEUEL CONTROL PAS POWER LEUEL CONTROL TRACES MARKED "B" (2 PLACES).
3. COMPOMENTS CE@9-612, CE19-620, EBBS5-6DG, JEOS-GOG,
JEIE—EIEV HE]?‘EZ"‘V REZS—EEBV & WEPS-ERE NOT COPYRIGHT @ 19394 BROABCAST ELECTAONICS, IMNC. A
LOGIC GHD PAS LOGIC GHD INSTALLED OW ASSEMBLY #919-8413-P81 FOR FH-2C.
CURHENT SDURCE PAS CURHENT SDURCE 4. LAST COMPONENTS USED. CE2B, EE13, JG16, RG30. PROPRIETRAY AIGHTS are included im |DHN. BY MATEAIAL @
information disclosed herein. This
S. COMPOWENTS WNOT USED: JEE7-E1@ irlformatfon is submitted in confidee JLE 3-18-94 EERDHDCHST FLECTRONICS INC.
CURRENT LOAD PRS CURRENT LOAD . T o i) JUESTENER () 41pA M. 24TH ST., P.0.A0% 3686 QUINCY, IL. 62305 217/224-QEAA
5. SEE ASSEMBLY: ARS19-8413(-881) e o aroneferrod ta ot ter TELEY 258142 CABLE BAOADCAST = FAX 217¢224-9687
; u+ PRG U+ 7. CB13 @ &2pF FOR ASSY #919-@413 (FN-30); Shrare for manafackuring er for s FINISH e SCHEMATIC
47pF FOR RASSY #919-8413-881 (FM-2C), okher purpose exept s specificall
czsaaﬁvl.}’lnl':r “?:?aLalLFv.;:-r 1613 czsauﬁwl.?’inrw “?270%@;27 1516 i;tgnc;:ﬁ:?c;n, I;L:mg B SRORCCRST ey, LeADER o SIZT%E’_‘EEBGHHD o FM-3CAFM-2C =
m GND S GHD TOLERAMCE ¢BECTMAL) U.0.5. SEE DHE RASS2-0008 | o 319-0413(-8601)
PR A ) P i 5 ) MFG. MNEHT ASSY.
.xx + .B15  ANGLES + 1' ropeL FM-3C4FM-2C1 SCALE MONE sHEET 1 oF L
1 z [ 3 ] F 5 7 [ B
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[ REUISIONS
426-8087 TO BE INSTALLED ENOUGH SOLDEA MUST BE USED [ Freu | oAt | DESCAIFTION [ oRRFTER [ APPAOUED | ECH
IN THE FILLET 50 THAT_THE BOTTOM I Ta-17—og! T I Jp—
WIRE #3089 FESEDEEEESEEDS;EECEND ¥ HE RER st AT U TE e 1 '3-17-54'PROTOTYPE RELEASE. ILF
SEE DETARIL "C" - AFTER SOLDERING. S19-@413 REU A 2 5-5-94 RADJUSTED RF TRACES. MOVED FWR LUL CTRL SOURCE. JLF ===
4 PLCS (E6DS-G11) 3 E-27-94 RDJUSTED AF TRACES. MODEL BUILD AELEASE. JLF rMas ———
N A 9-26-34 UPDATED NOTES. EMGINEERING RELEASE. JLF Mas -——
. L . . . . . . .. .. . B 5-1-95 MDUED LWIRE #3880 TO SEPARATE DUG/BOM #349-841B. JLF DOL 9487
a s &2 & 8 & & & & & @ & @ & @ & 9 & & & @ a 8 & @ a1 s C  19-26-95CHANGED WOTE TO INSTALL LABELS (#534-0013) MERK DDL 9523
EBES . O H8-15-96 CHGD 420@-E1@6 TO 422-6l@5 AMD DELETED (2) 423-60E2 [IH oL 9688
. CALL_IN NOTE 4).
INSTALL LABEL K594-PB13 E -98 ADD STANDOFFS (441-7957] & PLCS. MsE 1BDBG
HOTHERBOARD , FH-3C/FM-2C OM OPPOSITE GIDE AS F 18 CHG'D 131-5873 WITH 131-5832 HSE 18000
RESEMELY SiS-etlSr-pRil A SHOWN 7 PLACES.
(5 PLCS MARKED * FOR S813-@413-@01)
FAONT UILEW
) - n
| 1. SIDE UIEHW
N a SIDE UITEM SIDE UIEW FRONT UIEL
| 1° STRRT FINISH
- r - /_SEE MOTE @ .
SEE NOTE 22— | *
: l ° ’ ( D
o INSTALL (21 TURRETS #413-B@25 AND SOLDER INTO I
LT PLACE TOP & BOTTOM. MOUNT RESISTOR #133-80@7 —
TO TURRETS AS SHAWN - MOTE THAT RESISTOR HMOUMNTS
CE14 TO BE INSTALLED | TO AIGHT SIDE OF TURRETS AS SHOWM IN FRONT WIEW, PRESS #421-6988 SHEETEDGE FASTEMER INTO
WITH ARROM ON SIDE EE RESISTOA LEARS SHOULD BE AS SHORT AND STRAIGHT CUTOUT UNTIL SHAPPEC IMTO PLACE AS SHOWM
TOWARDGS LEFT SIDE OF FCB MODULE 3 —— MODULE 1 . AS POSSIBLE WITHOUT BENDIMG TURRETS.
. RS S5 ., -, DETAIL "A" CETARIL "B"
: 1 Fr-a o : oot E . _— L
J685| ! a6u3)] | | af - T ree ! ® ~ g PLCS
1 _ _ a? - 6 L ° SEE DETAIL "A"
. E- R . . R ¢ FOR FM-2C ASSY #519-@413-@@1 ; INSTALL TUARETS IN
pr— ° o - 6 . ALL 12 LOCATIONS BUT DO NOT INSTALL RE18 OR RE2Z )
. . . csm@ Y.
. N . ] B
. CEa5 . : L . s C
e cccoeoaana a . - "5 s s s ssa00 00 e sa ®
CB13 g ° SEE DETARIL "B
B09-6217 (919-0413) —— | = COMPONENT SIDE OF 919-B413(-BE1
Ba9-4713 (915-8413-061)
—
P o [T g .., TY-AAR 4A2-BAAE
aaliniininintie - =2 . P 2F‘LF!CES‘\)_‘
| — ) \ff ° g ; :
by ' ’ » e i
SEE NOTE & I [ u usor .
| RBZ7 E .
| - WIRE HARMESS #543-@418. o
= usoz .
— T - o
l | l o SOLDER SHIELD TO GROUND PLANE,
J . . ALIGN END WITH SOLDER PAD EHND.
€3] f
é ******* —— INSTALL JUMPER WIRE #EBL-8022 WITH DETRIL "C*
o =7 - \ TEFLON SLEEVING B33-0220,
JUMPER WIRE TO BE AS SHORT & STRAIGHT
AS POSSIBLE WITH LEAD TAIMMED FLUSH
o TO PCE OW OPPOSITE SIGE.
o © TYPICAL & PLCS FOR FM-3C (4 PLCS FM-ZC)
EF o
& B
B
., :
e B
. g
L \SEE NOTE 4
[
o /SEE HOTE &
o MOTES!
1. COMPOMEMTS SHOWN WITH DRSHED LIMES TO BE INSTALLED ON OPPAOSITE SIDE.
. 2. COMPOMENTS CeBES-612, CB1S-528, JEU5-6BE, JE15-516, RE17-624, REZ9-630,
- & WEB@5-60d6 ARE NOT IMSTALLED ON ASSEMBLY #3919-@413-8dl FOR FM-2C. [
e H\FH 3. SEE SCHEMATIC: SD913-0413(-@ 1)
g | a) MOUNT HERTSIMK PLATE #471-8986-BAl TO OPPOSITE SIDE OF PCB AS SHOWM USING
. MODULE B ATY (21 #422-5106 SCREW LHILE USING FM-3C MOTHERBOARD ASSEMBLY FIXTURE
lge, | TO PROPERLY LOCATE HERTSINK PLATE.
| :g bl APPLY THIN CORT OF #78@-B@28 THEAMAL GREARSE UNDER RESISTORS RE25-530
e g {AE25-628 DMLY FOR ASSEMBLY #915-@413-@d@l), AND MAUNT TO HEATSINK USING
[ BTY (2] ERCH #42B-41BE SCREW.
| :: c) TORQUE RESISTOR MOUMTIMG HARDWARE TO 5-6 IM/LBS.
| o ° d) SOLDER RESISTORS INTO PLACE.
5. MOUNT JG11-B16 TO PCB WITH: QTY (2] ERCH #423-40B2 SPLIT,
426-80d8 TO BE INSTALLED & QTY (2] ERCH #441-0187 STOFF BEFORE SOLDERIMG INTO PLACE.
FROM OPPOSITE SIDE AND H H : ] 5. FOR FH-2C [ASSY ¥919-8413-8@1) CUT & REMOUE TAACES MARKED "A" t4 PLACES).
SOLDERED INTO PLACE. - S0 ) - FOR FR-3C (RSSY ¥919-8413) CUT & AEMOUE TRACES MARKED "B" (2 PLACES]. A
8 PLCS (EGB1-666,EG1Z2-B131 i
AFTER SOLDERING MOUMT STAWDOFFS
(441-7967)5 PLCS, TORGUE 15 IN LBS COPYAIGHT (€ 1993 BROADCAST ELECTAONICS, INC.
)
THEN CHECK FOR SOLDER BAERKS. PROPAIETARY RIEHTS are incladed DWN. BY FRTEATAL ®
LC in information disclosed hereirl. | F  3-17-94 E
) It aenas nd' neftar ihis | SEE BOM BROADCAST ELECTRONICS INC.
oo A oo document nor the infarmstion DESIGNER (8) 915-8413(-0A1)| 4189 H.24TH ST. P.D.BON 3506 QUINCY,IL. 2385 PH. 217¢229-9509
ﬁ o R et reproduced or transferred to TELEW 250142 CABLE DROADCAST FRAX 217¢224-9687
~ HoeToseq To inars Tar maru- MBS EB-28-34 FINIGH
7 TITLE
;ZEEEE_Jegggpf“;s:;pe?éf?;u1y PCE ASSEMBLY
HRORSCHET ELECTRONTES , Tine. PROJ. LEFDEA MOTHERBORRD
. TYFE| SIZE| DHG Me. FEU
TOLERAMCE (BECIMAL] U.0.S. SEE DL RAS92-@HEE | O 919-0413 (-1
LMo+ .83 JHMK - .085 FFB. HEMT ASSY.
COPYRIGHT {C) 1993 BRORDCAST ELECTRDNICS, INC. i+ .005  PNGLES + 1° wopeL FH=3C (F1-2C) some 141 ‘SHEETI o 1
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REMISIONG
9189-B563-850 | 919-B563-1080 | 919-B563-280 | 919-8563-380 | 919-8563-48@ | 919-8563-580 REV | DATE PESCRIPTION PAAFTER | APPRAVED | ECN
VALUE VALUE AL UE AL UE AL UE AL UE L =roii PRNIATYRE HELEASE T i
Eg Hggg Eg Hggg g-}u; g-}u; g-}u; g-}u; A |2-26-92|ENGINEERING RELERSE KT_[THAJT | ——
- lur - lur - lur - lul B 6-23-B3|CHGD WALUE OF R2Z7 & Rz22d9 KT TH 19894
NOT USED NOT USED NOT USED NOT USED NOT USED B.1uF T ho-14-89 SEE SHEET 3 KT oL | 1tess
NOT USED NOT USED 8. 1uF 8. 1uF 8. 1uF 8. 1uF 0 b1 19 gd5ee SEETS 2 8 A W oL e
NEIJL‘}LIJ‘S}ED NEIJL‘}LIJ‘S}ED Htﬂq HSEE Htﬂq HSEE Htﬂq HSEE NDE]T. 1UuSFED E | 1-6-B5 |CHBD UALUES FOR R7+4,A729,R238; SEE SHEETS 2 & 4 T T 11227
NOT USED TH4148 1H4148 1H4148 1H4148 1H4148
1H4148 1H4148 NOT USED NOT USED NOT USED NOT USED 115U +15U
1H4148 1H4148 NOT USED NOT USED NOT USED NOT USED N \anK
NOT USED 1Nt148 14148 14148 14148 14148 4 +LSu
TN4148 TN4148 NOT USED NOT USED NOT USED NOT USED ~ 15y
HOT USED HOT USED 1N4148 1N4148 1N4148 1N4148 sl || B 2TABP 1 CBSie f182 +isu 1703
NOT USED NOT USED NOT USED 1H4148 1H4148 1H4148 *| | | | 3 }—%77 s|3|+|z|sls cev Riga
NOT USED NOT USED NOT USED NOT USED 1H4148 1H4148 EEEEE 14 5 ron. oo 2 TP
0T USED 0T USED NOT LSED NOT LSED NOT LSED 4148 ol wl ol o outlE—e S|~B L eF 3 FS1 FAULT ([FHZC-FM5C)
0T USED 0T USED 14148 14148 14148 4148 B AR AN Pt FAULT
==t ==t ol ol o) o & uzs/A U0 /A2 o
OT USED OT USED NOT USED TH4148 TH4148 4148 J7O5 .. A183 s |7 L339 P.A. HODULE 15y o TF12
MOT USED MOT USED MOT USED MOT USED 1H4148 1H4148 pS1 FRULT 212 Ligy ? - T7az B > BU=5ol
NOT USED NOT USED NOT USED NOT USED NOT USED 15817 Lda %7 k189 13 Jr11
0T USED 0T USED NOT USED NOT USED 5817 5817 5 3 - NG UOLTRGE 1 F.P. HETER SEL
0T USED 0T USED NOT USED INGB17 5617 5617 $—onTL ot + *X neo FRULT paz FAULT 5 Ra o
0T USED 0T USED 1NSB17 1NSB17 5817 5817 uza B U3/ B™ 1 - 4> {FMZC-FM50)
NOT _USED NOT _USED NOT USED NOT USED NOT USED 1N4148 J785 ,, Ale4 4 4065 o| L1338 PTLL" Cg 182k 7702 s
NOT USED NOT USED NOT USED NOT USED 1H4148 1H4148 Pz FRULT I | el 1783 oL TAGE
OT USED OT USED OT USED OT USED 1N4148 1N4148 * RL130 RN 1.BU=58. B
OT USED OT USED OT USED oT U NOT USED NOT USED oot o2 1l o PS5 FALLT ¢FMZC-FHSCH
OT USED OT USED OT USED OT USED NOT USED NOT USED UZ8/C 20T 14
+17-BBG3 NOT USED +17-BBG3 +17-BBG3 +17-BBG3 +17-BBG3 J785 . RlgS i L339 . 1
NOT USED NOT USED 2N7 088 2N7 088 2N7 088 2N7eRa PS3 T 21s 1 P PS3 FAULT RENOTE METER:
R NOT USER L. 1K 4@2K 287K 232K 19EK (FTi2C-FHEC g Rl91 Jrez R139 RoDE -
R 18K 18K NOT USED NOT USED NOT USED NOT USED 12 - " 28 beq FRULT o . 1M RS 5 JrER
R NOT USED 18K 18K 18K 18K 18K $SjONTL DUt + H {FHAC,FH5E) i o Buse
Rl NOT_USED NOT_USED NOT_USED NOT_USED NOT_USED NOT_USED UZB/D U38/0™. 13 . 4 >Pa4 FALLT 0L TREE
Rl 576 OHH 576 OHH €51 OHH €51 OHH S7E OHH S7E OHH J785 ., R18E 1 PR 1| L1R32 R281 R2B2 . R13 4.BU=5aU
R 0T USED 0T USED NOT _USED NOT _USED NOT _USED NOT _USED e LT ks ™ Y e I7a3 *x % A
R 0T USED 0T USED NOT USED NOT USED NOT USED NOT USED FIEC) jreg o Tisud e RLOZ 30 e FRULT (FIIC.FISC: ?? 1Bk 1o
R OT USED OT USED 482K 482K 482K 482K GND | pLur c72 o ’ o P13
R1 NOT USED NOT USED 1K 1K 1K 1K J765 5 14 8 — 5 @U=ge° i
Rl NOT USED NOT USED 1K 1K 1K 1K GMD sor ol 2L e e R i e —
R NOT USED NOT USED L@RK L@RK L@RK L@RK UzsA a2/ 1 T pes FRULT TEMP SELECT. J7@55 EXRRUST TEME
R NOT USED NOT USED 189 _oHH 189 _oHH 189 _oHH 189 _oHH J785 ., R187 . v |7 o ¥¥ w1 S22 13 5702
R 189 OHM 189 OHM 82.5K 82.5K 82.5K 82.5K PSS FAULT i e Ts . < +15U 1-20-68° C
R1 NOT USED NOT USED 82.5K 82.5K 82.5K 82.5K ‘FFC“‘?F;"HSSL’T K 47 . oo 2 224 Rlg .
R1 NOT USED NOT USED NOT USED §2.5K §2.5K §2.5K =N 5 3 s R151 3 P
R 0T LSED 0T LSED NDT_USED NDT_USED B2.5K B2.5K b €l ENTL D“T@ AN rn—g TRHNSWTE:?%S NS T Ires ca ganrLE
R OT USED OT USED NOT USED NOT USED NOT _USED B2.5K Uze/B o the148 EXHAUST 54 BTE3 ﬁ?a.m INLET TEMP (FI4C,FHSC)
R 0T USED 0T USED 1K 1K 185K 185K L4y 5| Rlgz D=l TEMP T TEMF GHD
R1 NOT USED NOT USED 53. BK 53. 6K 51. 1K 51. 1K 3 pumpupeiy | BN =] pnpeupuengny 1 % P.BU=GR'C Ep4c,FrEC) TRANSMITTER C4B
R1 WOT USED WOT USED TSE TSE 178K 178K HE HH - TerE
R 0T LSED 0T LSED 0T LSED 0T LSED NOT USED NOT USED uzert uzs/b +15Y R153 D32 CALIBRATE 0 10F RENOTE METER
R 0T USED 0T USED 0T USED 0T U £6.GK £6.GK gl 4058 nf,, 10 . O RL7S . BVRz2
R 0T USED 0T USED 0T USED 0T USED NOT USED NOT USED KE KK +150 h LRy S
R1 NOT USED NOT USED NOT USED NOT USED NOT USED NOT USEDR o | fisd b33 | o4l K sy TN
R1 NOT USED NOT USED NOT USED NOT USED NOT USED NOT USED
R aBK aBK NOT_USED NOT_USED NOT_USED NOT_USED SELECTED SIGHAL HE K e NIRes 4 et C49 | INET TENP LG, FHSD)
R MOT USED MOT USED 198 OHN 198 OHN 198 OHN 108 OHN FROM F.P. METER 982 R155 D34 4. 99k R3 C3 ’
R NOT USED NOT USED NOT USED 189 OHH 189 _OHH 188 _0HH SELECT BD. 16 1@ R2 —
Rl NOT_USED NOT_USED NOT_USED NOT_USED 100 _OHN 100 _OHN ™ e e PS1 PRESENT HE il Lo -5V
R1 NOT USED NOT USED NOT USED NOT USED NOT USED 188 OHM 5 3 Fi3 R21
R 0T USED 0T USED 1 OHM OH OH DECIMAL POINT ENFBLE 3 R B 1 oz + Py 1 S v
R 0T USED 0T USED 10N aH aH bF2 J7e2, 1705 i — o Ul/R 14@ APC RESET 1ok LBk
R OT USED OT USED NOT USED aH aH ] 18 1 510 - e
NOT USED: NOT USED: NOT USED: NOT USED: 1 OHM J?Blg P52 PRESENT ~ LTiL7E
NOT USED NOT USED NOT USED NOT USED NOT USED DECIMAL FDINT ENABLE g +1SU +UDDB 5u
§.065K §.065K OT USED OT USED OT USED b Jrez,, *—+ &2 . oey
B.@6K B.@6K 0T USED 0T U 0 Uii/ﬁ 4| lpé‘k} “_?4
1K 1K OT USED OT USED OT USED J785 |4 s
1K 1K MOT USED NOT USED NOT USED ANALOS IETER SOMPLE Jral, - 1H48E5 |LH40E5 + 58 0.1uF _,5\7\,_
WOT USED T OHM T OHM T OHM T OHM -— P53 PRESENT e — - 49.5k
1 0Hn NOT USED NOT USED NOT USED NOT USED oL} I, Ul/E ' $—]= > mec PouER o
NOT USED 1 OHM 1 OHM 1 OHM 1 OHM U315 13 I — o G - 3
NOT USED 1 QOHM NOT USED NOT USED NOT USED NOT USED 785 *k E— _ tLT1178 1%
1 OHM NOT_USED NOT_USED NOT_USED NOT_USED NOT_USED 21 o L5y i e R
NOT USED 1 QHM NOT USED NOT USED NOT USED NOT USED PB4 PRESENT Yorl] BTL h
NOT USED NOT USED NOT USED NOT USED L@BK 186 8 o ey
25K TaK 75K 48. 7K 36. 5K 28.7 flel 3] sex NOTES:
11.5K 5. 49K 32. 4K 2K 15, 4K 11.5 2. 496 33/ . . ALL RESISTORS 1M OHMS: 1e4H, 1%
o e e
iggi 7118'215'(’( éggz éggz éggz ég;i 22 2 4 1728, PFZR, Q17, RZ30, RNz, TPL8, U3E.
54,01 57,01 ZéK ZéK ZéK ZéK F55 FRESEMT 3. COMFOMENT MOT USER: D15,DR16,J1-J7@@,J7B3,J718,011-Q15
7 éZK 7 éZK 330 330 330 330 5 4. #¥ UOLTAGE IS SHOWW FOR ARTEC TAARMSMITTER FORWARCD POHER,
-lK -lK -ZK -ZK -ZK -ZK + 5. # VUOLTAGE IS SHOMW FOR A 1:1.5 USWR REFELECTED POWER,
R Soage IR A oo R U33/B 7 6. ¥ SEE TABLE FOR COMPONENT URLUE PER RSSEMBLY
l‘BEJK 4é =74 24-3?( 15,80 l]-EK S-QSK 5 HH 7. #4 SEE JUMPER SETTING TRELE FOR STANDARD PLACEMENT.
T.G2K 1 éZK l.K l.K l.K .lK p 8. SEE ASSEMELY! ARS19-0563
1. 3M 249K §2.5K £3.6K 43. 2K 36.5K
zg$ EEEE zg$ EEEE }}ggg }}ggg }}ggg }}ggg COPYAIGHT @ 2@d3 BRORDCAST ELECTROMNICS, IMC.
D T USE) D T USE) LMBSSq LMBSSq LMBSSq L 339: E‘HDPH!ETEIHV R!EHTE are in(.luded in DLW, BY MATERIAL E@
0T USED 0T USED NOT USED NOT USED NOT USED L2532 e e i L KT 37 -83 SEE BOMS BROADCAST ELECTROMICS INC.
0T USED 0T USED NOT USED NOT USED NOT USED LM3S3] A e o eisy DESTENER(SY 919-B5E3* 4108 N. 24TH ST., P.0.B0x 36B6 QUINCY, IL. 62305
reproduced ar transferred to gther | T T 4-1-@3 Zl7r2z4-960@ PR ZLrrzzi-95er
documents or used or disclosed to
others for manufackuring or for any FINISH TITLE
oo n S ting oy GRS ORI CONTROLLER
ELECTRONICS, IHC. : A BHATRLS REV
CORYRIGHT (5} 2083 BROADCAST ELECTRONICS, ING. 919-05632-50.180./208
© ! il BT A 915-8563-300.400.588
Kk 2 D15 RNBLES £ I' HaBEL NNMM scALE MONE |sugg L oor 4
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1 2 3 5 [ 7 g
REUISTONS
FEW | DATE | DESCRIFTION [oRAFTER | AFFROVEG | ECH
1 3-7-@3 |PROTOTYPE RELEASE T T [J—
2 3-24-83 ARCED JPT27,JPPZB,R2Z27-R23@; CHED RA4T,R48,RG2,RE3 KT TH -
D 11-14-82 ADCED CBO KT oL 1Bz
E  1-5-B& CHGD R49,R64,R149 KT TH 11227
Fr IBOC FM+
ONLY ONLY 1BOC
+15uCll - saue  F727
J703 ’_:‘7 R154 < R153
MOD L CURRENT o186 F23 8. 1uF 2K BIGD oo
1B.8U=2@.0R 16+ F.P. METER SELECT: 1 |z |3 |4 |5 |E RZ28
MODULE #1 CLRRENT J765 A
J7AZ p.4v=2eA == h F.P. METER SEL:
F11 TRANSMLTTER + TR14 R2zZ7 KMTR FLD FLA
FORNARC: POMER U2/B ® .
= 3|7 =
] é UE“A 1 REB 5. J782
S| T4 h x
4.0U=20A 748U = SKW * ﬂ?l é:gﬁ = ?EEH
R23 L, J706  -0.Bv RGO 8. 49U = 2K
REMOTE METER RSE 8.68U = 3K
Lk MODULE #1 CURRENT o B M B8 = 4KW
1.8U = 5KU
U25/E Uzs/E Uz7/E -2.5v
ol LM33EZ-2.5
LBk 1k
o2}
¥
Jre3 8. 4U=22R cea
HAD 2 CURRENT 24=68° C [FM2C-5C) —3. 1w 17 CAZIE3 - gz CASLE3 13 CA3LEI B lur
12,80 = 20,8A i J702 .
- FuP. METER SEL:
1o TEHF _(FRECSC) atllf;_a‘ HODULE #2 CLRRENT 8. 1ur™
e 8.4U = 2BA
T?SUZESEC(FHZ&ECJ FM TRAMSMITTER TP15
REFLECTED PODWER W=t g
b FMS@BC] = B.54U = Zol
18k FMIC1 - B.89Y - 4@l
FM2C = 1.53V - BEW v
FM3c = 1284
FM4C = 1584
J— FMSC = 28K
4u=6E° C (FMZC-5C?
R36 g . J7e8
A\ > REHOTE METER:
Lk MODULE #2Z CURRENT
MOD TEMP (FM2C-5C}
2 i = R195
1ek 1ek c74 %71 U3s BT
- 47uF
+16U -1&U g 2.8y= #
a TFB 4 |
R136
FORMRRD POHER 2K
5. BU=5B8H Jeaz J713 2R18.25><
TO MTR SEL 1 TFi6
MOD 41 FHD PWR >
F.P. METER SEL:
P713 Jraz
RaB? HH MODULE #1 FORWARD POLER
** 1. BU=5B8H
172 Jri4
FRDM MTR SEL P74
MOD FUD PHR Hi
R4l . J706
— it REMOTE METER: R197 3
Mol #1 FHD PHR 6388 11 F.P. METER SELECT:
- MODULE #2 FORWARD PDWER
< R13 4U=5061 2. BU=560H T7@> 1.BU-5@RN
PA UOLTAGE (FM2C-5C}
R198 1.8U=58, oy
2K
HOD
FORWARD POUER I7az -1sy
5.8U=588L Rz@s 4
MODULE VOLTRGE TQ MTR SEL
(FH2C-5C) ke MO #2 FLD PLR
. U=50, au
R137
R R1z8
4. QU=500U *K
4. BU=58Y (FH2C-5C)
R4E B J78E
soB REMOTE METER: J728 F.P. METER SEL:
2, AU=5AU (FH2C-5C) 1k HOD #2 FLD_PHR Frzet A4
MOD UOLTAGE (FM2C-5CH FM oMLY 2 R74 5 J7a2
g R13 & KMTR REF PLIR
3 0.@4Y - 2Bl — FMSBACL
Lok &—e @.@8U = 4@l = FMICL
IBOC OMLY 0-16U = 8aW = FM2C
@ 8.24U = 126U = FH3C
8.32U = 166U = FH4C
EM + IBOC @ E*?S 9.40U = 288U = FHGC
JUMPER SETTINGS
ASSEMBLY Prig [PF11 |P712 |P713 |P714 |PPLE |PTIE F721 |P7r22
919-0B563-058 | 1-2 1-2 1-2 2-3 1-2 2-3 1-2 2-3 1-2 COPYRIGHT (C) 2063 BROADCAST ELECTROMICS, INC.
919-A563-160 NU 1-2 1-2 2-3 1-2 2-3 1-2 >-3 1-2 PADPRIETAAY ALGHTE are included in [DWH. BY MATERIAL E@
informat ion disclosed herein. This - -
a5 meroon] 2-3 o8 102 1102 [ oca 100 | 102 e i 13 it cten i e | S~ B3 | SEE BOMS BROADCAST ELECTROMICS INC.
and meither this document mor the |DESIGMER (S} —
919-p583-30p| 2-3 | 2-3 | 1-2 | 1=2 | 2-3 | 12 | 1= 2=3 | 2-3 It sttt bl e FLSTEREIN | e T L T B
§19-BSER-4B0 3 2-3 1-2 1-2 23 1-2 1-2 2-3 2-3 documents or usad or disclased ta THAIT 4-1-03 FINIZH
others for manufacturing or for any TITLE
919-B563-580 3|23 |12 ]1-2 |23 |1-2 |1-2 2-3 | 2-3 Giner puToTs sxcept as specificall CONTROLLER
ELECTRONICS, IKC. PROJ. LEADER
' TYPE |SIZE |DWG. MO REU
COPYRIGHT 200% BROADCAST ELECTROMIES, IMC. TOLERRHCE (DECIMALS U.0.5. ( 915-B5E3-561008260
e o Ve, L 91§-ps6i-dog 4en/sen | E
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Z 3 4 ¥ 5 [ 7 E

AEVISIONS
REV DATE DESCRIFTION |DRHFTER | APPROVEDR ECM
1 13-7-83 [PROTOTYPE RELEASE T 1 [
C  18-14-B3 CHGD C3E FROM .1uF TO .33uF KT DL 11848

1 +15U +5U
APC POWER 0K < }—{2 us-/f 3 +UDDE on C2B £2s
4911 LUBDE }T{
8. 1uF . 1uF
€23 8. 1uF
L 14584
oy 4g1g 2 1WF voD Huce voo HE
2 3
18 p 18 oo qa |8 1AL 11 Sa_in AouT |2
+5y  J7B1 > 1 11 4 s 5 4
a1 FE o1 1R2 1y2 B_IN  B_OUT
+50 JrBz2 g g 14 g I 7 g
3 TRAYIN 2 1A3 15 C_IN - £_ouT
TR * 5 z 16 9 g 18
) RESET a3 1R4 L4 D_IN  D_OuT
45U J?BE% 10 12 11 11 12
UP DN 2A1 21 E_IN  E_OUT
14 13
+ISY 15 ek 2A2 2y2 Mev FoouT P2
1] 8
w15y JTBZ LT * re 16 uss 13 Hoe +15U o
sigy J703 L1 » 12 ey UL Bluss
+isu JTBE ST g 13 o2 TRAVOUT P Uiz Ui+ e
3
32
sy JTB3LE EH ugs |2 UEe
€7 13
STV S e E— W us 0o
+UCDB Yo merour=
C24 415U +5U 15 5
+UDDE D2 REFGHD
APC RESET @—0 }—Y% cez? tee i 16 7 E3s
8. 1uF }—%—( _ . |
16 4518 . 8. 1uF 8. 1uF r b3 YEE a C34 o ‘1 R
Tom1 uDpD a8 45p3 O 1WF 1 4504 D4 DACOUT [ e
1 _
BND J?a1< L pe a1 L1 8 oce oo LLE 18 | o 1au |12 398pF =
3
BHD J?Bl%“ S| CRAVIN qz -4 21 1m 1 |2 Haw Aot 18 1 pg 2y 1L
5 4 s
BMD 9 |peseT Q3 2 1A2 142 Sle v souT 28 57 GND |2
J7eL, 1 . N - . o »—D APC SET FOINT
BND 17 ’ UP/DOMH 1R3 173 C_IN - couT 08 hvi
19 18 9 22
GND J?BB%“ 15 ok 1R4 14 Sp_n p_out 2 sl
1 1z 11
GhD J?Ba%“ t ra 2A1 2v1 e w  eourHe 23 pig
3 14 13
GND J?aa%“ 12 15y 2A2 2y2 A T Ty g K 2 {o1y 219_11
17
BND J?EJS%“ R O oy — o uss |2 13 wane . & TREFIM
2 15 | 8
GND e ERfS uss -8 L d 8luss OFFSET R
J703 »g ‘%7 5i.d .
W 03 ] V. uig ur3 Uis 016
BN %133 y
Jrad 2
GMD — +UDDB
ap J705210 c2s
v 0. 1uF
4516
18 g +15U
1 uph e N 15w
PE 21 4 C35
N 14 REE —
igu TRAYIN az K B.lm
9 |peseT Qz 2 . s MESS5U
REE 18 )b epoun R vee
iron 1E@k 15 e ?Eks TTHR
LOWER 28 ] * ra R136 D23 2 EOHT
12 C51 TRIG
Pl 18k y4poS + * 37 4|
N L | —dmsT
+18Y 13 pz  TRRVOOT R1GS lf£3s | BnF -
z2NFEeR O DIS
3 p3 uss 1"
v Utt o3 utr
uF
Jrar
RAISE
RAISE
s PYLS  SELECT:
g C 18 J718-1/2 MANUAL DISABLE
J718-2/2 AUTO DISABLE
el - Jris-z  TEST
U e 4 b
nuTE « o2 4811 [
i
ot RALSE DISABLE
1N4148
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\ = 3 4 f‘ 5 5 7 | E




1 z 3 4 \* G g | 7 g

1783 REWISIONS
26 [ rev [ oAte | DESCAIPTION [oRAFTER | APPROVED | ECH
LOCAL HOD SELECT i . . ; . i
1 3-7-83 'PROTOTYPE RELERSE KT T™H -
+15U - - TO MBD SEL BORAD r 11-14-B3ADDED Cv¥S KT oL 11@r2
A 25 E 1-6-85 CHGD R93,RS84,R111-R114,R215 KT T™H 11227
J765, 21 J7es l C55 | p14@
50T T E=— REHATE o KK S KK c3g
JrBv. e - )
*15“”@7%" s g ! " 058, ¥ Ri41,,| @1F v
415U # |:| [ 108K
FFI]LSFIFEJ?@B 1 1,787 P7#1#5 & &
J7@E, 13 2. J7BY7
REMOTE OFF COMHAND uz3 154, cag b.5. AUTD
J788 1z 3] 7B7 HH I PHR REDUCTION @
REMOTE OM COMHAND = » | |
J7PE. 18 4. J7A7 . 1uF
INTERLOCK ¥ 014
J7BE, 18 1+J 787 D35 IN414E i FrLe Aas g sy 3 ¥
REMOTE RESET COMMAND Ps1 FRULT 180k uee 3
J7AE. 14 J7eT Rog & \
REMOTE ARLSE COMMAND 03B wx 18k THR GND R174
J7BE, 15 c W
REMOTE LOWER COMMAND 037 5>~ JTEE CONT
J705 £33 PR, PHR SUP
ENFELE EXCITER 19 FAULT STATUS 3 .
J7BE
AN STATUS 9 D38, k¥ 4 d et U15/G
JI7BE, 15 7 B3 ULNZBB4
OFF STRTUS 047 wx ulssn bIs = - e [J7L7 P7IT
& 4 16 >
REMOTE CONTROL D1sABLE” ' 0222 C1b s | S uZg [ "
703" 14 LLNZae4 10uF -l 15U D1z —
RF MODULE FAULT RESET ;|7 g & & g 2
RF MODULE FRULT RESET 21 USHR OUERLORD Rlae 77
23 wx R187
RF HODULE HUTE i 73 >J?@B
- utas/o L25 P.A. NODULE
RF HODULE HUTE BE1 12 LA | b B J7p3 FALLT STRTUS
______J78E 75 & *—+ .A. Z FRULTIFNSBBC1,1C1t
FFCLOCE 2 1N4148 RZ1E Rioe U18/B™_7 Lz3 I HLhzeos e 3A0 RF MOD FAILURE
HUTE POMER SUPPLY 21 1.4k o| Tem e UL9/E bR PS CONTROL LINE
Jr@3 o5 o 4.3 - [ 12 S | . %I 22 I7e3
155U o ULNZBB4
Rz18 RZB3 J71@wE W P.A. 1 FAULT (FMS@@CL,1C1H
TRACE OPEN ON FHIGI — mk% 452K RL24 L RF 1OL FAULT STATUS
- 708 xx . Yy F71B COMTROL LINE
o ] 2
+15U +1SU| 2 Hi
J7B5.4 08 . P.S. MUTE _ R1B3 |
OCR DRIUE 5 5 HUDDE +180 e D24 u1s/C R18B 1. 0787
2N7000 3 U1B/C~_8 3 14 FAULT RESET
. %" DCR MUTE R217 TLe74 — T15 IMDICATOR
TFE WDDB 188K g|_ 1M4148 ULHZad4 .
J705, 24 4 MUTE 5N PG CONT +15U e e
L ] '—E> ¢ UL HUTE e T Tls

J7ar,
e L g '_DF'.S. FRULT o Kﬁﬁm ALES .
DISPLAY F D52
GNDJF@%{I DISABLE e ARISE <:| Lo

Jres g F.5. AUTD DISABLE
OCR RETURM —&—p DLH? PWR REDLCTION
N Pl \ages R122 [ riza
. . 3 APC  SET  POINT
- 150 100k l 108K D
+ + al
iz b sy £ £45 N R125 L2z I712 b1z 4
Iy L L - * * I T USHR
RI1L A £43 2‘1231543 &l i Yoz D21 J_ICT:S Riz4 heges | FOLDEACK
REFLECTED 6.0U@ZEL (FH5EECL) ' s 2N7080 1N4733 “ 11 2 MODE
FouER 2 |o:DUEAE (FHIED 2 e B8 miic 37P.5.MUTE=JT12-2/3
SATPLE E.puesol (Fr2C) UlE e s N P.S.REDUCE=J712-1/2
6.BUELEEM (FH4C} TLET4 160K
6.BUE20@M (FHSC} LBk INTL4E
B: SET R94 FOR HIGH AT TP17 WITH: R112
RFL PWR OF E@W FOR FMI1C1, J7a3
RFL PUR OF 32l FOR FrS@eCl, SE'EEFNDE 4F%bD@BH$§1 TF1 Pve_o . Rra g LST RF MOD FAILURE
RFL PWR OF 12@M FOR FM2C, Rli4 10 R159 '3 T PS COMTROL LINE
RFL PLR OF 18@L FOR FHMAC, 150 L 53g B4R
RFL PHR OF 24@W FOR FM4C, 4.3V B 4BH (FMIC1! Iidanas & 14732 v . 1783
RFL PHR OF 3@@W FOR FHSC, 4.3V B BEL (FM2CH TP3 ) L0 o RE HOD FAILURE
AFTER 8112 15 FOIUSTED. - bl B figo BT AP e
NN
Y L ST 0 J700
EXHAUST FE—— 3 4TH AF MOD FAILURE
TEMPERATURE ¢ 1 + 3% PS CONTROL LINE
SAMPLE 1.2BU=6@" C (FMZC ,3C} UZ1/8 \ G13  Rpiz1
INLET TEMF [FM4C,5C) ol »
R119 | TLR7A T
[ —
£,99K 48 prig
[
R11B R128 FH KK
¥ »
108k ot
[ 3L BF noD 757 P.A. POUER SLPPLY
4.3V B 58°C TP2 7oz ’IEEEBHDK J7pg REMDTE CONTROL
4.3V B 58°CI(FMZC,3C? 15U
FORHARD Rila
FOMER ¢ 2 -2 o £78
SAMPLE }—‘{7 S
J R222 s[-8] v 3 FM ONLY
J724 51.1 2z 1800
P7241 /1 + C7% U3E/BE et
> * 51— 10uF TLBTZ 17 1P725 v
IBAC | 2 02 L1338 R228 ;L 5| J725
e ———— A ——
1 [Bi]
FM OMLY 2 crg - 2B 1
2. 1uF 7 R2Z21 > . oim COPYRIBHT (§) 2083 BAURDCRST ELECTRUNICS, INC.
108k r c54 ®TP18 PROPRIETAAY RIBHTS are included in |DWM. BY MATERIAL @
information disclosed herein. This - -
R147 L= . - FXL CONTROL  |miermtion ix subeistas on continerca 13~ ( =83 | SEE BOMS BRORDCAST ELECTRONICS INC.
180K LM33s R15E " TuF 2| pers R22B 1 nd neither this document for the |DESIGNER(S) 919-3563% 4188 N, 24TH 5T., P.0.BOK 3606 RUINGY, IL. 62305
4 f fon di. i B b
?@29%3 Uz2/ A2 4,95k 3B R~ 8 o™y reproduced or transfarrad ta other | Lol oo 2177/224-3600  FAX Z17r22%-3607
= documents or used or disclased te -1~
s +5U 31t e L 726 others for manufacturing or for any| FINISH TITLE
fiac b o g = s e il CONTROLLER
‘F ELECTRONICS, IMC. .
tak SAuR TOLERANCE [DECIMALY L.0.S S SSE - "515-8563-50, 100,200 HEU
COPYRIBHT (§) 2903 BROFDCAST ELECTRONIGS, ING. SL)CN IBOC WINDOW 71|5U LR SR ol AT 419-PEER-208/408.-508
ADJUST . 4 .B15 ANGLES + I HODEL WM MM |SCF\LE NONE ‘SHEET 4 oF 4
1 2 [ 3 [ 4 § 5 3 7 [ ]




1 2 | 3 | 4 ¥ 5 | = s | 8

AEWISIONS

REL DATE | DESCRIPTION [ BRAFTER | APPROVED | ECN
COPYRIGHT @ ZP@3 BROARDCRST ELECTROMICS, IMC. T T T

1 3-18-83 PROTUTYPE RELEASE KT JT

2  3-2B-83 RADD JPTPZ2Y,JPVE28,R227-R23@; CHGD R47,R¥E2,REZ,REZ KT TH

A 4-1-03 ENGIMEERIMG RELEASE KT THAIT

B E-23-83 CHGD R227 & REZ287 MOUED PRRTS AHAY FROM CLERR ARERS KT TH

C 18-14-83 CHED C36 FROM 883-1854 TO B830-3388 KT DL

D 11-14-B3 ADDED CPS & CEA KT oL

E 1-6-85 CHGlr R49,RG4,R7+,A93,A94,R111-R114,R149,A215,A229,R230 KT

REF [S15-DEE3-BSO[B15-BEEE- 10051 5-PEE3-20@[S1 S-BEE3-300[S 1 9-BSE3-406[S1 3-BEE3-500

DES| PART & PART #
CEL | HOT USE| GEE-1054 GEE-1A51 B@3-1B54%
£58 | MO J E BE3- 105+ Bo3-1A51 PE3-185+%
o T _USE] NOT LSED HOT USED NOT LSED E
[ OT_USE| BE3-105% Bo3-1A51 BES-185+% 3
L GT_USE] NOT USED HOT USED NOT LSED 5=
17 | 2A3-4148 2 HOT_DSE| WOT_USE| NOT_USED HOT_USED
13 | WOT USED = Z03-4148 ZoE-4148 Tga-4148 Z63-4148
14 | 2A3-4148 B HOT_USE| HOT_USE| NOT _USED HOT_USED
o5 | JBa-414m = NOT USED HOT USED NGT LSED HOT USED
26 | WOT _USE 2 PB3-4148 Z053-4148 S@3-4148 ZB3-4148
78 | JBa-4lam = NOT LSED HOT USED NGT LSED NGT USED
3 PB3-4148 ZOE-4148 S@3-4148 ZB3-4148
3 OT LSED ToE-4148 Tga-4148 263417
REMOUE PIN 25 FROM COMMECTOR 33 OT USE HOT_LSE 203-4148 | 203-414
Jra3 PRIOR TO FLOW. SOLDER. 513-6563 D4 OT_USED HOT_USED NOT _LISED 203-414
FOR" 915-B583-058--18 36 2834148 ZO3-4148 2@3-4148 20341+
Dar OT LSED ZoE-4148 Tga-4148 263417
. . . . .- I RUE 38 OT_DSE] HOT_USE| 2@3-4148 20341+
708 2 | I7E3% . n Dz OT LSED HOT _USED NOT USED Z0@-pE1s |
. o . . B 43 OT_DSE] HOT_USE| 2BE-PA1Y ZPR-BA13
O  ogsonagas ﬁm@ 9ovecdacanc ”O, [E = G4 OT LSED ZO@-BE1S ZOR-AA19 Zp@-BA18 |
N . . T Iz 55 ZB0-AA19 ~oR-BA13 2BBE-PA18 ZeR-BA1S |
o B S - . o Jras  CONTROLLER BoRAp ASSY i b7 T USED OT USED | WOT USED | 263-41
=g Sl -, . . e -~ oto-esod- R reVE =) =8 OT_DSE] oT U 2@3-4148 203=41+
EZEME' E2 - . . D58 0T _LSED OT USED Zp3—4146 263414
besd s 2 A L = - P o2 OT_DSE] OT U NOT USED OT USED
e :gyﬂs . . 783 418-7607 4185-7E87 +15-7507 4 18-7607 417-3487 417-3402
= oo N B =, e - J7O5| 417-B238 +17-p230 417-B238 +17-B2308 417-2481 417-24B1
- 18 18
DRSHED LINES il T m= 138 T WHEN INSTALLING BATTERY HOLDER (BT1), R T aam mT B M T L e
THESE PINS NOT USED_R“ B - emm MAKE SURE THE CRSE WILL WOT SHORT OUT ] NOT_USED NOT _USED Z1@-7 o008 Z10-THRE Z1A-Taad Z10-TH0R
ON THE 219-25E3-B50 I_a cl4 o =CiE, Lo T WITH THE POSITIVE (+) LERAC DOF THE BATTERY. [R1GZ| WOT USED 18B-1173 183-4826 183-ZBE1 1B3-23268 183-19EE8
518-@583-188/208,388 o] . e R1G6] 109-1851 108-1051 HOT USED NOT_USED NOT _UGED, NOT_USED
jinn L . i 187 | MOT USED lee-1A51 1@@-1051 10— 1851 T@e-1851 1BE-1R51
o, . 1 . RLl7 | NOT USED MOT_USED HOT_USED HOT_USED MNOT _USED HOT_USED
- - -§“E O O WEE ”‘G RILE| 103-5761 1935761 183-EB13 1oE-EB13 1@3-5761 1035761
ca.e B - 8 u3s R1rr | NOT USED 0T _USED HOT_LSED HOT_LSED MOT LUSED NOT_USED
= iy S il e R128| NOT USE i) NOT USED | NOT USED | HOT USED
B = Sy - S ey R1Zr | MoT USED o —apz4 34824 F-40z4
- D18 TR1E R OT USE 5] -16B41 5]
{AEa RS9
@ . T =) &= P R DT USED B G-1541
s o o g L = St SEE MOTE 7 R14 DT USE 0 3-1REZ
% R gy e i msd 1o R1%Z | NOT USED 9] aa-1031
T 2 L . % U R151] 16B-1A31 16 -8255
PO RAere. ey I . R15Z | MGT UsE 5] ~8755
Ef [N uzs BTl R15Z| NO E o -B25E
g5 B3 g o s - ﬂ =" RIG4| MO El o) NOT_USED
— mer & "ER "Jd 95 oA , . - l7re, RISS| MO El B NOT_USE]
] T e EI a; ,ia"g g ,,u L0 RiGr| MGT USE o Ted-1m41
= spz 8 2 E B . R15S| NOT USE o 1G3-5365
E‘ 5B . O SRR LT R168] NOT Ut 0 1o 5
[ : R1G1| WOT USE o o o
Loral® . m& o VL et R165| MO E o] a D
[ ALLZ FES I E' . : * o d :gg 3 El g 8 g
= : B8 = Fi7e| NOT USE b 5 b
R17% | 18, IE; 5] ] 5
| SEE HOTE & R184| HO o 166~ 1A31 10818
THE COMTADLLEA BOARD MOUNTIMG SCREL USED HERE PO NOT IMSTALL STHMDOFFS QTY 1 #42B-2584 SCREL H185 0T USE o] 18Q- 196-18
PROUIDES THE CIRCUIT/RF GROUND FOR THE CIRCUIT OH 919-B5E3-05A-1 AR/ 400, 500 . ATy 1 #423-2082 SPLIT R1GE OT USE o NOT 108-18
R O ONEN TS, (HEN THE CIRCULT BORRD 18 INSTRLL 426-4@BE (Z PLCS.) QTy 1 #471-70@81 HUT Ri87| NOT USE 0 NOT NOT_USED
REMOVED FDR HAINTENAMCE, EMSURE THE MDUNT IHG OM S19-A55%-20R/ 288 R1GG OT USE ) 1oa- A-18
SCREM IS IMSTALLED AMD SECURE WHEM THE CIACUIT - TYP 4 PLES. = =
BOARD 15 RE-IMSEATEDR INTO THE TRAHSMITTER. 182 0T UGE| (0] 10@- -18
R1S& | HOT USED oy 0 168 A-181%
R191| MOT USE o 0 5] -18
R1SZ| HOT USE o ) SED
R 0 5] 0
o ) )
0 0 0
NOTES GT_LISED G o
1. COMPOMENTS SHOWN WITH DASHED LINES TO BE IWSTALLED 1g3-1613 | 190 ]
DN OPPOSITE SIDE. MCT SED | MOT 0
2. # SEE PROGRAMMABLE JUMPER THRELE FOR ETANDARD PLACEMENT. CT USED 7]
3. SEE SCHEMATICS: SB919-@563 (CONTROLLER BD.!. T
4. SEE BOMS: 915-0563-850/-108/-200/-308/-400/-500. & JEE_ g
5. ® INDICATES SEE TRELE FOR COMPONENTS USED DN EACH ASSEMBLY. 3= 243 o
BE. INETALL P72V ON J727 & P728 ON J7P2E8 AS FOLLOWS: ©3-B255 [
ON PINS 1-2 FOR FM DHLY 83-3485 [5]
ON PINS 3-4 FOR IEDOC OWLY | led-3351 | log
DN PINS 5-6B FOR FM + 1BOC o3-2ts 2
7. INSTALL FP¥l3 ON J7l8 AS FOLLOWS: PE—204 o
DN PINS 1-2 FOR MANURL DISRBLE g3-715 @
ON FINS 2-32 FOR RUTO DISRELE B3-2435 4}
ON PIN 2 DMLY FOR TEST gg: ?gé g
8. B INSTALL P7T24 OW J7Z24 & P725 ON J7¥25 AS FOLLOWS: 261861 G- LEB1
ON PINS 1-2 FOR IBOC 59-ppad 5o
ON PINS 2-3 FOR FHM OKNLY 71-0339 zZz
HOT _USED HO
HOT USED 5]

PROGRAMMABLE JUMPER SETTINGS

REF [513-B563-05001 5-B563-100[31 9-0563-20091 5-B56 3- 30091 3-B56 340051 9-0563-500|
DES PINS FINS PINS FINS PINS PINS
Frlo 1-2 NOT USED z-3 Z-3 7-3 7-3
Frit 1-2 - -3 -5 -3 2-13
Frlz 1-2 1—2 -2 -2 -2 -2
Fr1Z 2-3 p2t] =2 1-2 -2 1-2
Frid 1-2 1-2 -3 7-3 -3 73
PriS 2-3 2-3 -2 -2 -2 -2 COPYRIGHT (£} 2003 BROACCAST ELECTROMICS, INC.
FTl6 1-7 1-2 =7 -2 -2 -2
F7le 1-2 1-2 -2 -z -2 -2 PROPRIETARY RIBHTS are included DN B HATEARTAL E ®m
Frz0 23 23 73 7-3 7-3 73 prein 1P
i inrarnacs Pnitted
Fr2l 23 53 73 2-3 2-3 2-a m‘io?\?lggmée’ﬁﬂd‘ﬁeﬂn@?— feg, [KT_3-1P-83 SEE NOTE 4 BROADCAST ELECTRONICS IMNC.
FT22 1-2 1-7 2-3 2-3 Z-3 2-3 df;g’f!’s‘gd hergrn‘; ;Rf“”’"t“’" DESIBHER (51 4108 M. 24TH &T. P.0.BD¥ 3685 GUINCY,IL. S23@5
Praz 5-E S5-B 5-B 5-E 5-B 5-E Erodu:eu or transterred to 217/224-9608 FAX 217/724-9887
other documents or used or THAIT 4-1-83
daclored Lo aipers for mnu IS TITE
el o e, FC2 ASSEMBLY
AHERBEAET e ECSRARER P, FROI. LERDEA CONTROLLER
TYPE| BIZE| BWG How 915-0563-D50/ 100 AEV
TOLEARMCE [PECIMALY U.048. _ _
oy oan e = oo T e RS D 919-A563-72A0- 3PA 4@ 508 | E
LK + .BIE FMELES + 1 HOBEL C SERIES coe L1 |5HEET g !

1 Z | 3 | 4 [ 5 | 5 7 | g




1 2 3 4 7 8
COPYRIGHT O 1995 BROADCAST ELECTRONICS, INC.
b D
FM-IPA FM-2C/3C/4C/5C EM5@@C1/1C1 FL1 Roo1 EMS@eCc1/1Cl EM-2C/3Cr4C/5C EM-IPA EM-IPA EM-2C/3Cr4C/5C FEMS@BC1-1C1 FL14 A214 FMS@@C1/1C1  FM-2C/3C/4C/5C EM-1PA
PR BUSS UOLTAGE 1 o e ol—a J2e IPA BUSS UOLTAGE EXTERNAL [PA 914 o5 ol a J20 ., EXTERNAL IPA
yoLTReE FORWARD PUR FORWARD MTA T W FORWARD MTA FORWARD POWER IR BUSS MOLTCE o pEXTERNAL RPR | AAISE PWR CMD |  AMT AAISE CHD T RNg RNMT RALSE CMD | RAISE POWER ctp | EXTERNAL PR
METERING BD €201 D1 c214 D14
“-1uF;J; SA13CA ;1;“-1uF SA18CA
J19,2 FL2 R202 ) 119,15 FL15 R215 J20
IPR CURRENT TO o o ol—"% 2 IPA CURRENT TO o o ol—% 15
|| inr CURRENT TO REFLECTED PUR | REFLECTED MTR cng_T_ " Wy REFLECTED MTR |REFLECTED POWER L RN 10 LOWER PUR CMD |  AMT LOWER CMD _T_c2 . . e AMT LOWER CMD | LOWER POWER CMD ||
1
e. NFl sA13CA /l @. lufF sA1acA
J19,3 FEs R203  J20 J1916 fLiB R216  J2g
IPA_BUSS UOLTAGE PA POLER SUPPLY A PA POWER SUPPLY IPA BUSS VOLTAGE IPA RESET CMD
 BUSS woLTAGE FOICR SUPELY | PR UOLTRGE MTR T W 3 PR voLTRGE nTR (FA POWER SuP 1PA Buss vaLT IR RESET CMD | AMT RESET CMD T N 16 AMT RESET CMD | RESET CMD 1P AESET Crto
C203 D3 : Cc216 D16
9-1uF;J; SA13CA ;1;9-1uF SAL8CA
FL4 FL1?
J1g, R204 J20 J1g, R217 J20
IPR OUER TEMP | ExHAUST TEMPERATURE | TEMPERATURE MTR u ' AW~ 4 TEMPERATURE MTA |EXHAUST TEMPERATURE|IPA OVER TEMP FAILSAFE FAILSAFE 17 . % 17 FAILSAFE FAILSAFE
TO XMTR CNTLR C2B+l 4 S1.1 TQ XMTR CNTLR _T_cz 5 17 1K
e. 1uFl SA13CA /l 8. 1uF SA18CA
J19,5 FLS R205 J2e J18, 28 FL18
[ IPR FUD PUR o o ol—"% 5 IPA FLID POWER fo o ol — o
o R EuD R PR MOD FWD PUR |PAL FORWARD MTR T w PA1 FORWARD MTA[PA MOD FWD PUR LoR D PR 5y +5U sy TR T +5U OUTPUT +5U 5y c
c205 DS €218 D18
B.luF;J; sAtacA @ 1uF;J; sALacH +5U OUTRUT +5U sy
FLB
J19,6 R206 J20 INTERLOCK QUT INTERLOCK QUT
IPR_CURRENT o e o—% 5 IPA CURRENT
o e CURRENT PR MOD CURRENT |PAL CURRENT MTR aos T W PA1 CURRENT MTA|PA MOD CURRENT I RN o 1918 FL1g
8. 1uF D8 INTERLOCK INTERLOCK ’ INTERLOCK IN INTERLOCK IN
; SAL3CA Leoy D19
Jig,7 FL? R2@7 J2e ;a- 1uf sALacA
IPR FUD PUR TO A ’ IPA FUD POWER
PR EHD PR TG PR MOD UOLTAGE |PA2 FORWARD MTR T Wy PA2 FORWARD MTA|PA MOD UOLTAGE IPA FHD POHER & 8D 19 1s floa
c207 D7 ENABLE EXCITER | ENABLE EXCITER - ENABLE EXCITER | ENABLE EXCITER
a-“"l sA13cA —T—C2 2 520
J1g FL8 R208 20 8. 1uF SA18CA
IPft REL POHER | pg 11gp TEMPERATURE |PA2 CURRENT MTR 8 ' VWA 8 PA2 CURRENT MTA|PA MOD TEMPERATURE |IPA RFL POWER
- TO XMTR CNTLR T A TQ XMTR CNTLR J18, 25 FL21 R223 2422 [
c2eg b8 AFC LOCK AFC 0K ~ &= ’ AN AFC LOCK AFC LOCK
@.1uF sA13cA T coos 521 1K 2§22
s> CHASSIS GND CHASSIS GND
FLY 8. 1uF
J1g, R2@8 J20 SA18CA
IPft RFL PORER TO KMTR QN STATUS ON STATUS 9 ' AW~ 3 ON STATUS %MTR ON STATUS IPA RAFL POWER
R1TR METERING BD —T—[:2 q b3 LA TO XMTR METERING BD 719,91 FL22 R224 R225 J2p
*15Y 15U +15y — W —AWN 20 +15U OUTPUT +15y 15U
l a.1uF SA18CA C224 —T— D22 33 33
a-iuF 3.280  3.25
J19, 10 fFLie A21@ 120 ; SA18CA
XMTR OFF STATUS OFF STATUS ’ VA~ 1@ OFF STATUS XMTR OFF STATUS
FL23
l(:2 ] D10 St-1 IPA POWER SUPPLY | PA POWER SUPPLY | PA POMER suppLy Y1922 (o 0 ol 4 '3\,2\,2\,5 J28 ,,, PA POWER SUPPLY| PA POWER SUPPLY | [PA POUER SUPPLY
;a.mF satacA FAULT STATUS (REMOTE) FAULT STATUS FAULT STATUS —T—c225 23 LA FAULT STATUS FAULT STATUS FAULT STATUS (REMOTE)
FL11 A211 e iuF
B| [PR FAULT STATUS | TR FAULT STATUS |  FAULT STATUS 2l ' VWA 920 11 epuLt sTATUS  [xeTR FAULT sTATUS LPAFULT STATUS /l £1245A18CA 8
Leon p11 St 1PA MOD PR MOD P mop Y1923 oo ol . R227 320 .., pa mon PA MOD tPA MOD
@ iuF sALacA FAULT STATUS (REMTE) FAULT STATUS FAULT STATUS T A FALLT STATUS FALLT STATUS FAULT STATUS (REMOTE)
€226 D24 928 153 siouAL oD SIGNAL GND GND T XMTR
J1g FL12 R212 120 . iuF sAtacA 120 METERING 8D
RF MUTE XMTR ON CMD RMT ON CMD 12 . VA 12 RMT ON CMD XMTR ON CMD RF MUTE 24 CHASSIS GND CHASSIS GND CHASSIS GND
FROM XMTR CNTLR T 1K FROM XMTR CNTLA J19, 26 FL25 R228 J20
g212 D12 GND | PR MOD SEL cOMM [N A T ’ 25 PA MOD SEL COMM
l sA1ecA GND TO XMTR oD oo V124 €227 D25 1K
I3 FL13 R213 120 METERING BD . luF shAtach
XMTR OFF CMD RMT OFF CMD 13 ’ 13
T g AMT OFF CMD XMTR OFF CMD
C213 D13
;“-NF %smsca
NOTES:
a 1. ALL RESISTORS IN OHMS; 1/,4UW, 1%, COPYRIGHT () 1996 BROADCAST ELECTRONICS, INC. A

UNLESS OTHERWISE SPECIFIED.

2. LAST COMPONENT USED:
3. COMPONENTS NOT USED:

4. SEE ASSEMBLY: AB9139-0435.

€228, D25, FL2S, J22, R228.
€219, Cc220, J1-J18

PPOPAIETARY AIGHTS are includea in [DWN. BY G5_14-g@ |MATERIAL
formatien disclosed herain. This
farmation ts submitted in cantidendd. HAYDEN SEE BOM
d neither this dacument nar the |DESIGNER(S)
fornation disclosed herein shall fe 919-@435 1@ n. 24T ST. . P.0.80

Epraduced ar transferred ta ather

[
BROADCAST ELECTRONICS INC.

TELEX 250142

bcumants or used or disclosed ta
hers far manufacturing or for any
her purpose except as specificall
Litharized in uriting by BROADCAST
L INC.

soogzeTo

PAOJ. LEADER

FINISH

X 3686 GQUINCY,
CABLE BROADCAST

IL. 62385  217/224-98
FAX 217,224-96@7

TITLE

SCHEMATIC
RFI FILTER BOARD

TYPE |SIZE |DWG. NO.

REV

TOLERANCE (DECIMAL) U.0.S. MBS 1-24-97 SEE—DUC-AASS2-2020 -
.x £ .08 .xxx x.005 |MFG. NEXT RSSY. S|B 919-0435 B
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S e =
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01 ﬂﬂﬁﬁﬁﬁﬁggggﬂu
S ¢ W I
13 olo [a]

FL12 :|H212|:

[
2132 "T=e12 b1z )

€221
FLit[ ] [RZ13]
Ji8 cotrer L= _JFLie O \

ol
FL9 —
(/ o! €205 “pph°
N S Q ® SEE DETARIL "A"
[ a o
< I CcoerET O O
: . mm v_'\ L | | | |cazem [ D14
| ol N ol N L1
[ | ol © QEJ 0 2| % 2SS [ T pis
| FL2s[ ] ol | d
L;: | o c227 3 © o] « - e a [ D1s
o o 224 O ] “DJ] FLi?[_ ] {F2i7
: | e FL22[ ] FLaa c217 &= [ D17
R o
o
: o, D22
5/ o' RFI FILTER BOARD
~ ! ASSY NO. 9139-8435 REU E
~ o0 000000

O o O NOTES.

O
O

1. SEE SCHEMATIC SBS19-8435.

J13 IS SOLDERED ON 519-08435
TO THE BACK SIDE

441-8402
423-4002
420-4106
= 426-8@1@ TO BE INSTALED
| :: C _TFROH SOLDER SIDE.
! I COPYRIGHT @ 1996 BROADCAST ELECTRONICS, INC.
L —PCB (REF.) PROPRIETARY RIGHTS are included DWN. BY 6-12-96 | MATERIAL ®
J2@ in_ information disclosed herein. SEE BOM'S
(REF.) U This information is submitted M., HAYDEN BROADCAST ELECTRONICS INC.
in confidence and neither this DESIGNER(S) 919_@435
chatlized Ferelh ST 6 7 O S IS S o
reproduced or transferred to - -
TYPICAL 2 PLCS. other documents or used or
?1sglo_sed to gthers -Fozhmanu— FINISH TITLE
acturing or for any other
pu{ﬁosé géc_ept a_st_sgecéﬁcally PCB QSSEMBLY
authorized in uritin
BROADCAST ELECTRONICS, TNC. PROJ. LEADER RFI FILTER BOARD
TYPE| SIZE| DWG No. REUV
TOLERANCE (DECIMAL) U.0.S. _
X+ .038 XXX + .005 MFG. NEXT ASSY. A B 919-U0435 E
. . ANGLES + 1°
"X+ .15 MopeL FM-IPA scALe 171 shEeT 1 oF 1
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1 2 + 3 4

+15U COPYRIGHT @ 1984 BROARDCAST ELECTRONICS, INC.
Uis/c
: 138 . . 3 14 NQTES:
1k L 5 1. ALL RESISTORS IN OHMS; 1,4W, 1%
Lot ATTARL | ULN2ea4 UNLESS OTHERWISE SPECIFIED.
8 Uissr 2. LAST COMPONENT USED: C17, DIS, DSI,
UL4 BN 6 L Jiet, Ki, G3, R32, S7, Ul4
I 3. COMPONENTS NOT USED: C1-7, DI-5, D4
arcrock 9% L EE %; ULNZee4 J2-10@, S1-2, R1-7, UI-2 '
P LoD U13/G 4. SEE ASSEMBLY: ADS19-@406-1@1.
szl I 1
= 3.3MEG
c258m. rt ULN2@@e4 +15U
zmu Vet J1@1, 15 uis/p
. RL2 , BMT RAISE CMD o 4 13
FHILSHF%IQII%GND SDUIQQB/ D D8, ) e ULN2ge+4
416-2602 I ~\ K y
L 5 !
HITAAL | teies  1iteds B22 6
1744 2
ue 2 ‘ 1
iy %; ' . SER DS 4. Ros 2110 o ]
> 47@pF +15U 1 2 F = 13J181
c1t L BN BBl 3,3MEG a P> marsE
irent B s 2 1 174 RAISE
€268m. prt ) R26
108k
2z 1181 aND 1040 Utiza U13/E
e ‘ RMT LOWER CMD %ﬂm—ll = oz ! 2 5 12
QTCa +15U 4g1@6 ULN2@e4
1010 - FTTARL |
REMOTE CONTROL * Eiamiz DSt us
DISRBLE
Z 6 7
BN ) +15U
J18L, 4 Ut2/E ;%30 °t$§ p
INTERLOCK * Cgmg————————— 1 5 12 P .
T . . T, Cl4 R27
HTIAAL ULN2ea4 INTERLOCK I 3. 31EC
2
us D
— 12
Cc8
47@pF
€268m. prt
+15U
A

LOCAL CONTROL CISABLE

GND

N

J181, 3 uie/B uiz/a
RMT ON CMB  Cogme————————— 3ot 1 16 . I
1 5 |
T TTRRT 48186 ULN2a@4 S3 PN];}%ZS [
+15U 1 3 [
(B Ay
Z |6 T *
— ° Ull/F pi12 z 1 y
. 13 12 2 1 R20
CSF Rit ~> oN ‘
13
£7a0F BLL ., +1sU 40105  |N4005 ?/f 11
L4l 7d-al 5%_

€252m. prt
2 1 - 17 [
R13 1 !
GNE 1@k S4 % 1% g I GND
[
[

Ny
Lgﬂo
Q
Eim
||+
4

S

W)
i: T

uii/g uiisp J1g1
8 = i,_;ﬁ MUTE POWER SUPPLY
4108 40106

7181, 2 o U1B/C D13 | 4iey 25 270-0858 ULLE o
AMT OFF CMb Lot o 5| RS0t Tt | 1 O—‘— g | 2%met 16 Co L >012 225 +iMBLE EXCITER
T 48186 1N48@S , R2t L2 NEE: 42188
d400a.prt H H K1 24 .J181
715 (R ore | ON 'STATUS
us 22 OFF
\ Z |5 % uiz/s ULN2aa4
s 2 15 =
b, p 18 7 O 25 J101
cie RIS +i5u ULN2aa4 ULN2@@4 uiz/c OFF STATUS
Bk 3,3ME6 o 5 N
2 1 Uiz/rF
a0 o
J181L, 14 Ll uiere uiz/p
RMT RESET CMD" &g I N le 4 13 ,miJ - COPYRIGHT © 1994 BROADCAST ELECTRONICS, INC.
L 5
+18U 4@186 ULN2@a4 PROPRIETARY RIGHTS are Included in |DWN. BY G-25-84 |MATERIAL ®
HITAAL il 8J1@al thformation disclosed herein, Thi -

Jl 15 L@smme> PRZ FAULT RESET trfornation s submitted in contiderglds HAYDEN SEE B/M IR=d 5ronDCAST ELECTRONICS INC.

S5 W and neither this document nor the |CHKD 919-04@6-1@141pe N. 24TH ST., P.0.BOX 3685 GUINCY, IL. 62385 217/224-S6H
P1 2 ue =15 ry 4 E o e e T e TELEX 258142 CABLE BROADCAST = FAX 217/224-S867
W’—l | 1 —— 3 L dpcunents or used or disclosed to [y FINISH TE
3 ciz{ ¢ Z[10 OnF Il e e o orea SCHEMATIC
i % 4780F B2 e T i e FRULT RESET altthorzed tn uriting by BRORDCRST [——— CONTROLLER ON-OFF
&0 cosdmprt 3, 3MEG oV T FLTIND INDICATOR FLECTRONICS, INC. ; ) TYPE |SIZE [DHG. NO. REV
2 TOLERANCE (DECIMAL} U.0.S. SEEDHERASIZ-GaE | ¢ | B 919-0486-101 al
X £ .838  .xxx £ .005  [MFG. NERT RSSY.
aND .xx + .@16 ANGLES % I woee FM-2C/3C |SCHLE NONE |SHEET Lol
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1 | 2 + 3 4
COPYRIGHT © 1994 BROADCAST ELECTRONICS, INC.
NOTES:
1. ALL REFERENCE DESIGNATORS START AT 2@1.
2. ALL RESISTORS IN OHMS; 1/4W, 1%,
UNLESS OTHERWISE SPECIFIED.
3. LAST COMPONENT USED: C213, D2@l, DS2@Ll, J20@1,
R21@, TP2@4, U282 D
4. COMPGNENTS NOT USED. C2@87
5. SEE ASSEMBLY: AD91S-@4@6-182.
% SET FOR DISPLAY READING OF 1@@@
WITH INPUT UOLTAGE GF 2.@@eu
AT J2@1-4.
# TO TEST THE DISPLARY, TIE TP2@2 TQ
TP2@l. DO NOT LEAVE CONNECTED.
T‘}BTSSTSB S?TSSTQS 34>f33 32 (31 (3@ ZSTZB 27|26|25(24 (23|22 |21
BPZN/CN/C GL F1 AL BIN/CG2 F2 A2 B2 L G3 F2 A3 B3 G4 F4 A4
- - =" C ) 1
£281,
I \ 4 n
8. 1uF
cledin.prt R210 +5U - - - -
enaez 2.49K
o i . ICL7136 . =
2 L U+ F3——
. 4 22 oams § eoas I oo § o
21 D201 R202 R205 0sCit G3 BPLN/CN/CN/C E1 DL CL DPL E2 D2 C2 DP2 E3 D3 C3 DP3 E4 D4 C4 B4|DS201
4,82K 2EO0 38l 0c,  poLl22 12 {3 [+ {5 ls [7 Je |s |te]11]12|1a]14|15]1617]18]15]20
C21@ Lo4d C282
@. LuF e 2404 182k 59 21 c
c1e8mn. prt 1 2* — ;’_:” 10SC3 BP
c211 J R203 5epF 35 18
@. LuF 31 M336Z-2.5 ¢ < REFHI ~ E3
cledmn.prt tror-hes.prt 35 15
eNpeaz\/ af 583 REFLO D3
1 2
andeez NDeaz R284 E!.’r&'n.g-* creF1 cafet
LS. 1K 8.1uF 33 14
t CREF2 E2
2
©TP224  apa %7 2Zlcon  p2ft
413-B1@8.PRT 3a i@
72814 : 1 R2G1 , aNDea2! o INLG c2 .
METER SAMPLE @ C7e5 INHI E1 e
-4y M t [ 2ctesmn.prt 29 2
a4 f A’z D1
R208 204 2. 1uF . R206 , 28 3
1@k creml B BUFF c1
17410 L 1C2852 3.3M 27 4
2 [ i INT B1
. woead g.@3af 2|, agls
sy @ TF2el P rest P18
su J281, 19 413-81@6.PAT 23 A3 G1 z 5
+ %u
416-1003 18 B3 B2 11
7201 Seps  axt2
-5U S 25|, |13
e TP203 c208 281
413-3188.PAT 8. 1uF —
L clegmn.prt
J281, 1 1C2122:mum.prt
éﬁiﬂ-im ® BNDBg2'
J281,3 @. 1uF ;;7
é‘ﬂ.s—im d
J2el, s X
{115—15@  —
J281, 7 1C2132:mum.prt +5U
(S=r) S |—/7;7 A c2e3 +5Uy +5U
8. 1uF —L 2 A A
5 8
Verwes: BatiE T |P2e2B ) T [peo2rc )8
14 oanz § | sere & 1) sare
1NN _\ 3
DECIMAL POINT JZQIS% - 5 )}Jiggaxﬁ
ENABLE 416-1083 LCD TEST 1 7l COPYRIGHT © 1994 BROADCAST ELECTRONICS, INC.
(DP3) # ® TP282 R2a7 ? PROPRIETARY RIGHTS are included in |DWN. BY 1-9-94 |MATERIAL ® a1
1@ak ifnformation disclosed herein. This | :E
1 information is submitted in con-Fidencu- HAYDEN SEE B/M BROHDCHST EI_ECTRONICS INC.
v 2 apd neither this document nor the |CHKD  §-26-34 _ _1p@o41e@ N. 24TH ST., P.0.BOX 3686 GQUINCY, IL. 62385 217/224-358@
;%288 e o traeerred o oo TR McDONOUGH S19-e45-102 TELEX 250142 CRBLE BROADCAST = FRK 217/224-3607
o discli d £
188k ofhers -Fnrnr'n-a::-:ac::rim;:u:s:or :ny ME FINISH TITLE SCHEMHT I C
1/4d other purpose except as speciflcall
2 12 alithorized in writing by BROADCAST CONTROLLER METER
1281 202/D \ 11 ELECTRONICS, INC. PROJ. ENGR. §/24 /394 e ST ToE— NG EU
DECIMAL POINT 9 13 J.R.CARPENTER | s ous Rassz-gess ‘ ‘ - N
S 4978 TOLERANCE (DECIMAL) U.0.S. -B. - -
ENRBLE e v 7 X + 038 .xxx t .0¢5 |MFG. NEXT RGSY. 313-6406-1@2 B
(DP2} .xx & .@16  ANGLES £ ' MopEL FM-2C/3C/4C/5C |scg|_E NONE |5H,_:ET 1ol
1 2 f 3 4




COPYRIGHT @ 1994 BROADCAST ELECTRONICS, INC.

DISABLE

J30
22538 heMoTE CONTROL DISABLE

18J 3@
O oo

. X [}
AL < 17 381
ENABLE 1 A e +15U
5302 Loa
21 J381
415-# +5U
S3%&/L >
P.A. POWER SUPPLY BUSS UOLTAGE »—m?{_‘x
8124 prt36
O_ —
SS%;/J >
XMTR EXHAUST TEMPERATURE »—c>/m_m+_m,‘3a3
S3q;/F T
MOD CURRENT | -
iy s 18538 - cIMAL POINT ENRBLE (DP3)
S301/8B
o0— 1
0 R3g4 c
23G4P O _:M"
418-2602 ™
ertizergt 1338l IMAL POINT ENRBLE (DP2)
J381,2 §3g]/N o
NOT USED™ ™ Gomr T seQmemitz 14301
S3%£/H *
J381, 3 /ng
NOT USED éﬂm @-B124. pri24 15J381
418-2602,
rsu? s 5341/D_oK <
416-2602 34@-B124.prtl 2
$391/0
XMTR FORWARD P0LJERT3@M
§-2662 343-8124.prt45 )
S341/M
3815 al 3
XMTR REFLECTED POWER ngm{:ﬁ(
B
S341/K
3817 QLK o3
P.A. BUSS UOLTAGE H:
o—4¢
S3q1/1
XMTR EXHAUST TEMPERHTURE‘B@MZ(
416-2602 348-8124.prt27
o ! J30
J38L g 53g4/6 O ¢ 18538 06 METER SAMPLE
P.A. MODULE FWD PUR "~ eme pret (TO BUFFER AMP ON CONTROL BD.)
o——9
S3Q1/E
381, 10 41 1 .
P.A. MODULE CURRENT M NOTES:
e webizeptls o L. ALL REFERENCE DESIGNATORS START AT 301. -
S3@1/C 2. ALL RESISTORS IN OHMSI 1/4W, 1%
P.A. MODULE UOLTHGE‘I%IE“ §/C _o7x UNLESS OTHERWISE SPECIFIED.
= 41o-202 pm® S 3. LAST COMPONENT USED: J3@1, R324, S302
s381/A o ¢ 4, COMPONENTS NOT USED:
b.A. MODULE TEMF,ISBIELZ Lof o 5. SEE ASSEMBLY: ADS1S-24@6-183.
e 162602 3a-812+.pri3 6. S3@1 SECTIONS R&B, C&D, E&F, etc, ARE GANGED
o— SWITCHES AND INTERLOCKED.
COPYRIGHT © 1994 BROADCAST ELECTRAONICS, INC.
?'EPRIEFRY :EGH'{S ;ehinc}‘me#hin DUN. BY 1_8_84 MATERIAL |_E ® A
Lirformation disclos BreL. 1S pe—
ir:urnattil._’un itsl.’sul';mittedtin cor:«:’ideng- HARYDEN | SEE B/M BROHDCHST ELECTRONICS INC.
apd naither this docunent nor tha |CHKD _ _ 41p@ N. 24TH ST., P.0.BOK 3688 QUINCY, IL. 62385 217/224-98@e
e e s e S18-8405-103 TELEX 258142 CRBLE BROADCAST FRX 217/224-9687
dpcuments or used or disclased to ME FINISH
ot:ers for manufa:t:rirsxgso;: -_F:l_"c:;\r TITLE SCHEMATIC
ahhorized in uriting by BRORDC CONTROLLER METER SWITCH
FLECTRONICS, INC. PROT. ENGR. TYPE | SIZE |DWG. NO. REV
TOLERANCE (DECIMAL} U.0.S. SEE-DUG-RASS2-cCan ‘ - - ‘
X+ .038  .xxx & .085 |[FG. NERT ASSY. §19-0406-1@3 &
.Xx £ .815  ANGLES & I° wooeltF M—-2C/3C |SCRLE NONE |SHEET lel
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J5@}1 . RE@1 ,
+15U 418-08255 /}/@\{(\’
' C581 174U
3398pF
/g c15am prt +|1
CHGND,
Jse1,, L Rse2 our| US@1 | cses
TEMPERATURE SAMPLE - I A Lacos T 2,001uF
174U
' C502 [ C5@83 ' C505
@.1uF 390pF @. 1uF -3
cl1e@mn.prt c15Bm prt cle@mn.prt
J501 —f
74
GND 418-8255
' C504
0.001uF
c25ed.prt
NOTES: Hsm/l
1. ALL REFERENCE DESIGNATORS START AT SBE.
2. ALL RESISTORS IN OHMS; 1/4W, 1%
UNLESS OTHERWISE SPECIFIED.
3. LAST COMPONENT USED. CGtee, J581, R5@02, US@1
4. COMPONENTS NOT USED:
5. SEE RSSEMBLY: ADS13S-04086-105. COPYRIGHT © 1994 BROADCAST ELECTRONICS, INC.
[ et o WY 5-05-g4  [rTenIAL =B
information is submitted in confidencq[1, HAYDEN SEE BOM BROADCAST ELECTRONICS INC.
information disclosed herein shall be |CHKD 919-0406-185 41@@ N. 24TH ST., P.0.BOX 3686 QUINCY, IL. 62305 217/224-9508
:e"md“"e” or transferred to other TELEX 258142 CRBLE BROADCAST  FAX 217/224-9607
ocuments or used or disclosed to
others for manufacturing or 'f°': any ME FINISH
ethorize Tn oriting by BROADGAST | TITLE SCHEMATIC
ELECTRONICS, INC- TEMPERATURE SENSOR PCB
PROJ. ENGR.
TYPE |SIZE |DUG. NO. REU
TOLERANCE (DECIMAL) U.0.S. SEE DWG RASS2-0990 | o | A 919-0406-105 A
X + 030 XXX * 005 MFG. NEXT ASSY.
XX + .0815 ANGLES + I MopeL FM-3C scALE NONE SHEET 1 OF 1
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AEUISIONS
COPYRIGHT @ 1934 BROADCAST ELECTROWICS, INC. REU DATE  |SUFFIX-REV DESCRIPTIOH ‘DRHFTER APFROVED ECH
1 1-11-94 191-185-1| PROTOTYFE RELERSE \ MH RHR —
2 |E-4-594 1@2/2 |CHGD UALLE OF C20&,R202-R2P4&RZGE;ADDEDL Dl & rzid; HH RHD -
DELETED CZR7 & TFZES MOUED TP283 & TP2R4 iS19-@4AG-1@2) .
A |9-21-94)181-1a5-/A|ENGINEERING RELEASE WITHOUT CHANGE. HMH RMD —
B 2-19-94 184 # B |RDPED C1. HMH RMD 9332
C |[8-22-35| 1@2 / C |ADDED CZ1@ - CZ13 AND CHASSIS GROUND. HH DLL 9343
L [6-23-85| 1@4 / D [ADDED "FOR FMSB@C! & FM1C1" TO SILKSCREEN. MH DLL 9476
E [7-6-95| B@3 < C [ADDED AWOTHER RSSY.H TO ASSEMBLY 913-B4P05-103A. REB 9378
SEE MNDTE 2 1 amepE1E REU A SEE NDTE 1
= O ol o @)
gE 519-P4@6-102 REU €
SEE NOTE 3 F“TE]EJ“’ /
\ % Lo -
B 5E
B [ £d
L J§¢§ T ge
REMATE INTERFACE BARRIER STRIP PCH ~ =
AS8Y 919-9406-144 REV D E8
FOR FHSRECI & FHM1C1 [ ﬂiﬂ
O ol o e O -
T ol oo
1---=-- A Lo Al el 8 oo
519-@486-104 REU D\L _______ : E ulfg O O
82 _¢
- ™ NOTES:
[ | ronem poen reren ) T I C{E% . | — SEE NOTE & t. ALL PARTS SHOWN WITH DASHED LINES TO BE MOUNTED
2 g REFLECTED POLER HETER [E— FROM OPPOSITE SIDE.
T |rewemne veren oA o 2. UsBl TO BE CENTERED IN .558 HOLE WITH ROUNDED SIDE
e[| e smen reren oL JQ 5] pee OF DEVICE POINTING UF.
“%"‘“““‘“’“““ ) E Ca ] =i — Eld 3. TEMP SENSOR PCE #919-B4@6-185 IS TO RECEIVE CONFORMAL
o G e comen e T E— T, o= . B COATING AFTER ASSEMBLY. SEE CORTING INSTRUCTIONS.
M .. D13 D12 - . pom
o[ T Jem o srems e s . -ene 4. SEE SCHEMATICS: SBS19-9406-003, SB919-0406-101,
0] Q) |wm e s “”E. a. A | 1 :E E%% SB319-04B6-102, 5B515-0406-103, 5E919-0406-104,
O“%Wmmmm Iy TeT . Om ‘5 . 519-0465-183 REU B % SA919-2406-185.
B - [ ’ | =i — / 5. COMPOMENT R3p2, R383 & R384 RARE NOT USED ON ASSEMBLY
[T s v o o G & 0 o I 519-84BE-B03C.
1E LOUER POUER COMMAND ua LE, ue - 3L - B
o s IRE
ir [ Jrnewe oo gmamam s [ TH
%iiii . E E Q mg ‘ CORTING INSTRUCTIONS: (318-D4B6-185 PLE ONLY)
N o P , \ i ﬁ 1. MASK BODY OF DEUICE USBl COMPLETELY.
= R 7 INSERT 418-B24@ DLUMMY PLUG INTO JS@l.
2O jmaas e . ‘; MASK BOTH SIDES DF PCB AT MOUNTING
2§ oo o smame L | il C HOLES AS SHADEL.
I ‘ = 2. APPLY ONE CORT OF URETHANE CONFDRMAL
I B ‘ : : CORTING (r@B-0128), TO BOTH SIDES OF
| Q) o o E L — = PCE, PER UENDOR INSTRUCTIONS: THEN
- . an 3 % \ N i REFAUE MASKING.
2’%”“‘““ ‘ 3. ALLOW 15 MINUTES DRYING TIME.
2 @) | comention [ i
O a8 ® CHASSTE GHD O CONTROL SWITCH PCH ‘ ': J F] N
UT ASSY 5919-04@E-1H1 RELY A (o]
O @]

519-8486-101 REV A

COPYRIGHT (C) 1584 BROADCAST ELECTRONWICS, INC.

PROPAIETAR( AIGHTS are included DN, BY 1—-11-34] "ATERTAL E &
ThesTinrarnaton 15 SibmtEed™ T, WAYDEN a1eo1ne-aa3, BROADCRST ELECTRONICS ING.

Sther thi
gfggqsggd":;,g‘ﬁ information | CHD  G-DR-G4 Eia'ﬂagﬁ'lm 4168 M.24TH 5T. P.0.BOX 3885 QUINCY,IL. B23B5 PH. 217°224-3584)
gtﬁag dggﬁpggt%héps:;?d ta |R.MeDONDUGH Q180408 185 TELEX 250142 CABLE BROADCAST FAK 217,224-9507

scloge ers for manu-
LEThg o Rrth B e FINISH TITLE FCE FSSEMELY
Burpose ecept as specitically
BRORBEAST ELECTRONIEE, F ke, FrRaT. EWeR. 596,04 CONTROL BREAKALARY

TYPE| SIZE| DHE Na. — Z AEU
TOLERAHCE (DECIHALY U.0.s. |J-R-CARPENTER BEE-DLE-AREH2-BE8 5] 5197@4@57993 E
319-B486-181.18%
LM+ .R30 oKKK + 005 MFG. HEKT RSSY. EBRCTIET
S+ .O1s NELES . e EH DS A Lo 1/l Jotgl

| Z | 2 | 4 L] S | 5 ] 7 | 5




7 SEGMENT DISPLAY

cc cc
+15U DS4
COMMON CATHODE DISPLAY
R2 R3 R4 & F E DDP C B A
SL. 1K 1K 1K
op 3 1720 1724 172 rlz[asle]? ‘9 e
g 4 (NOT USED ON
L= 915-8415-021)
v AP AN
. 4 Ds1 4 D82 \ 4 D83
@ ® NOTES:
P.S. P.S. P.S e o o 1. ALL RESISTORS IN OHMS; 1/4W, 1%
1 2 3 % % UNLESS OTHERWISE SPECIFIED.
R1 FAIL | FAIL FAIL 1K 1K 1K 2. LAST COMPONENT USED:C1,D$4,J2,R12,51,
= = = |
1K (LEFT) | (CENTER) | (RIGHT) ¥ INR 2[Rz TP2 & UL.
1724 (NOT USED ON T8 s T | ) 4. SEE ASSEMBLY: AD 919-2415-001 (FM-3C).
915-8415-021) %K %K %K %K AD 919-8415-821 (FM-2C).
= = = = 5. % TO CHECK DISPLAY, TIE TP1 TO TP2. -
9% »—I—‘ AN T N N
J2,2 c1 16| 15| 14| 13|12 | 11| 18] 8
J2,3 %?BlKZ .luf (WD Ff g a b c d e
MC14511B
J2
4 i u1 o TP2
JZ5 B ¢ TIT BT LE D A Uss
2 1] 2] 4 4] s8] si 7] 8
J2,7 \/ x| V
J2, 8 TP1
J2,9 COPYRIGHT () 1994 BROADCAST ELECTRONICS, INC.
J2, 10 37
PROPRIETARY RIGHTS are included in |[DWN. BY MERKEL MATERIAL -®
ipf ti discl d i in. Thi
irormation 1s submiited in Confiderke 12-28-93 s15 541 b1 I==4 sroADcAST ELECTRONICS INC.
and naither this document nor the = |DESIGNER(S) 41p@ N. 24TH ST., P.0.BOX 3686 QUINCY, IL. 62385 217/224-9§08
AR S 919-9415-821 TELEX 259142  CRBLE BRORDCRST ' FRX 217,224-9607
dpcuments or used or disclosed to FINISH
others for manufacturing or for any TITLE SCHEMATIC
ofher purpose except as specificall
alithorized in writing by BRORDCAST MODULE SELECT BOARD
ELECTRONICS, INC. PROJ. LERDER PETST2E DHG. NO
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REV DATE DESCRIPTION DRAFTER | APPROVED ECN
D 2-17-85 | SEPERATED FROM S9139-8415 BREAKAWAY KT KJs 11262
NOTES.
1. COMPONENTS IN DASHED LINES ARE INSTALLED
FROM OPPOSITE SIDE SHOWN.
2. SEE Br/M-S.
(FM-2C) 919-8415-821
(FM-3C) 919-9415-801
3. SEE SCHEMATIC. SB 919-B415-801/021
NOT USED ON
919-p415-p21
519-B415-801
. mr————-— Ioromase-
F===== T A i - rm | -'L__B?__: -
::r-__'i ;_12 \ ) \ R12 pq1 u F | _‘r--ﬁé--'v’__
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ook B B TEe =" e
1921 ps1 i} DS2 | ] Lol b I -
o o N PR g S [ TR
------- s1 L------4 ) ) ) DS4 TP2
MODULE SELECT BD.  S515-B415-881 REV D R? brdad
918-9415-821 REV D R12 Ril
COPYRIGHT @ 1997 BROADCAST ELECTRONICS, INC.
PROPRIETARY RIGHTS are included DWN. BY MATERIAL ®
in information disclosed herein.
This information is submitted SEE BOMS BROADCAST ELECTRONICS INC.
in confidence and neither this DESIGNER (3) 917-0415-001
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reproduced or transferred to 217/224-3608 FAX 217/224-36087
other documents or used or
izclored &7 shpee o men FINISH TITLE
Suthorized in uﬁ?t?ﬁgcé{“ Y MODULE SELECT
BRORDCAST ELECTRONICS, INC. PROJ. LEADER
TYPE| SIZE| DWG No. REV
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1 2
v S 3 5
E]
e COPYRIGHT © 1994 BROADCAST ELECTRONICS, INC.
MODULEL o s
150 ey +15U p ¥1SV 4 coer NOTES:
274 4051 c281 FuF{uﬁﬁ.RD 1. ALL RESISTORS IN OHMS: 1/4u, 1%
S 3 15 onuAn . 1uF UNLESS OTHERWISE SPECIFIED.
o0 —2 xe uDD 2. 1us 2. LAST COMPONENT USED: C218,0215,J2@9,R238,U20S.
cour meser 92817 14] o a 3. COMPONENTS NOT USED: R2@8,R21@,R213,R222.
2806 1s 1o 4. SEE ASSEMBLY: AD919-@415-8@2 (FM-3C).
CURRENT SAHPLE x2 8 AD919-8415-822 (FM-2C) .
J281, 5 12§ o3 cl2 7J207
FAULT STATUS ot ) . ‘[ 11 Jra@7 FAULT RESET
—150 4 . X4 INH o
MUTE J28l, 3 xs  comsiol
J201 2 ? 3207
UOLTAGE SAMPLE 2 %8 VEE 125.1 2a7 "UTE
4 8 y
TEMPERATURE L 1 ¥ GND
MODULEZ Vv  uzei f 235207 Lo emp PouER
+15U 2e +15u 1e@pF
Fib PuR SAnPLED 20 L2 4051 C202 A, 21207 o erenT
J202 8 3 e uop |18 CURRENT
GND 1t @.1uf I uz2es/B
11 J2
FuLT meser 0287 %1 A 7 195287, . uoLTReE
15 10 TLOP4
cuRRENT snPLED 20 X8 2 %2 . _ 17 J207 =
P.A.
et srargs S22 3 c g TEMPERATURE
15y J202, 4 L x4 B N 150 4
5 c2 .
MUTE J20% 3 s comoiof 1 b Ey297
2 7 10J287
voLTAGE sanpLEY 20 X2 ) 8 VEE . 1eapF ——
TetperATURE 201 $ it GND *isu +15V 4.J207
MODULES YV u2e2 R231 4 c217 -1sy
+15U 2y 150 10.2¢ 4 ¢ 8\J207
Fib PUR SAMPLED 202 1go5t 15 ;_(czaa P.A. 24 % 1F
oD 20%e 1% veo e.1uf VOLTRGE g~ U2085/C 1 p213 -150"
5203 7 14] oy a1 + C214 4.5 LM324 m'?na c
FAULT RESET 15 10 8 I + u2es/A 1.J207
TLOP4 . —
CuRRENT snPLED 20 %8 x2 _ 8- 1uF GND
12 9 R232 5.J207
FruLT status ©2%%S x3 ¢ 1K !
1 4 INH 3 R212 qJ207
203 4 x 6 )
-15¢ -
3 c212 leex D214 14J 2087
uTE J203, 3 Xs  coM/Io - o o 5 % AREL
3.50
voLTRee sarpLe” 22%2 X8 VEE . 100pF | B A 1N4148 v .
E—— 2 R215 ld GNO 0. 1uF R233 L 16%““3ap AF Mo FAILURE, PS REDUCTION
MODU 6.8K u2e3 1.4K
LE4
T J204, 10 . sy 3 18 J2G?2ND RF MOD FAILURE, PS REDUCTION
C204 -
s pum sarpLe’ 20 %S 3 *8517&—( P.A. 8 D215 22.J207 ]
204 g LT I ) A TEMPERATURE c218 L34 ¢ 1ST RF MOD FAILURE, PS REDUCTION
o " 12[ N\ U2085/D | 2. te| 1N4148
I
FuLT reser 920%2 X1 A ” 14 e u2es/C
X2 TLO?4 R234
cummenT sanpLE" 20 %8 3 - =
rruLT status ©22%S *3 ¢ s R216 rsy 4 -MOD SEL BD
150 204, 4 x4 INH 1J208
_ 100K
o= 1265, e corol® c213 , J288+15u, LOCAL ENRBLE
J204 %6 uee |2 100 i1 U283/0 sy
UOLTAGE SAMPLE 2 ek 3yJ208
IS, o o 12 a2 PS1 FAULT, LED ENABLE, LEFT
TEMPERATURE L maK1 4 288100 seLect
MODULES % u2e4 5288,y FAULT, LED ENABLE, CENTER °
15U LB T cJ208 ’ ’
C CoNTROL
Fup PR sanpLES 20 %S R220 4 R219 S R218 FM-2C P9=J9,1-2 +15U 7J208 . .
o0 205 ¢ ook S Taok. S 140K FM-3C P9=13.2-3 ves AULT, LED ENABLE, RIGHT
FruLT reser 0287 J26%1 4516 B CONTRO-
J2e5, % P2@s |J2 $16 Tuop o] &4 94288,
CURRENT SAMPLE 8 . 2 L g " ’
FruLT status ©2%%S 120%s 5 P a 183208, oirhoL
15 205, 4 R224  D2@7? R203 B i CE IR
MUTE J28% 3 Mob tek 1N4148 ( wesn 5N 2 peseT wrt
1 > 16 18
J205, 2 hd N L4 p —— uP/DOWN
UOLTAGE SﬁnPLEJzas : R225  D2@8 I 1N4148 ULN20a4 sy 15 1ok L_28¢ 20700 sevecr ]
3
TE;;EFSI'_I';:E MoD 18K 1N4148 D202 A i * lra 7207
* P 25
———— 206, hd e PS3, RIGHT, PS FAULT
Y 2ee " R22s D209 ! iN4148 ULnz004 12, =3
. 13 7 J2e7
FUD PUR SAMPLE o MoD 18K 1N4148 D203 SPyzescc . P2 CRR*OUTOS_ L 205'““ass, CENTER, PS FAULT
GND d ¢ 3 P3 uss
ot reser 2987 R227  D2l@ | 1N4148 ULN2084 U387 g7 15207, oo oo raut
cumRENT snpLE " 208 noe - I8 D204 Jzesd e 252070 cont
3
J206, 5 v * D2 ¢ 13 /2087
FAULT STATUS R228 Lix IN+148 ULN2@a+ 7 U2881/GG 1uF /50y Jza?ﬂsu
J206, 4 p r u 24
-150 Jzasﬁ' MoD texk 1N4148 Dlz‘agx . U2881/2E GULN2a0+ 25 TOW=0K MODULE FAULT DRIVE A
MUTE e el ™M
*x D212 *x PROPRLETARY AIGHTS included in [DWN. BY
J205) » R229 21 1N4148 ULN20@4 A TS are Included In MERKEL MATERIAL. ®
SOLTRE ST eg rop J_ W e D206* u2e8/F "'Z“T::T‘h“n"n"}s:“‘:“s"e‘i::r"e“n‘.““m‘"‘ 12716793 | gy 54 (€ hap 4= 5ROADCAST ELECTRONICS INC
2 1 hi ur °
TEMPERATURE 1 / 2 R237 & 1 A e e T o ons) JDESIGNER(S) 41pa N. 24TH ST., P.0.80X 36@6 QUINCY, IL. 62385 217/224-90@
v - | L4 I\{g\; repraduced ar transferred ta ather 919-8415-822 TELEX 250142 CABLE BROADCAST FAX 217/224-9607
-150 2 FAULT 230 218 IN4148 foa6 f2a8 ULN2@a+4 ofrers o et actur e o tor any FINISH TITLE
afher purpase except as specificall
1k g Litherized in writi MULT IPLEXE
COPYRIGHT () 1994 BROADCAST ELECTRONICS, INC. ; E28t¥ 8- 47uF 10 ¥ e # ‘E'-Ez;";:msr: e PROI. LEADER A BOARD
- TYPE [SIZE [oWG. NO. §19-0415-082 AEV
3 FAULT * NOT USED IN FM-2C TOLEAANCE (DECIMAL) U.0.S. SEE-BHEAASS2-adde S B
# NOT USED IN FM-3C X £.008 .uwex £ 005 |MFG. i 919-0415-822 A
1 > ¥ . XX £ 015 ANGLES : e T T T P
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2 3 4
REUISIONS
REU | DRATE DESCRIPTION | DRAFTER | APPAQUED | ECN
U I2-17-B5 [ SEFERATED FROM 3139-B415 BREFKAHAY f KT I KJS iizez

NOT USELD ON
9159-@415-022

519-8415-a82

Jz287

C216

[ pzis
——
“:IOE
B
Joi

i 8 .
g# —F 8=, /., gt e o o
- b 3% g, E N Mmoo
Eﬂﬁ i |::|Du o OE ::m:: gn:Nc: . e
o B I @
3 Sifes £l 5 | . BE ) &
AZ31 LANERE g i i i 88 o g
15 (&) @ @ o o
o Iy n o = e
3 = S, SD ~ D
NOT USED DN — ] oL - . gh S e,
919-0415-022 S gk 8
Gl = =) - —
0040 H M
WHE o , [
NDT USED ON~—="] grirerd § o gol
919-0415-9@2 2 ! B, B & W g god
e he ] e | e—
z nl. T R
& LS %\ i §\ﬁ g - g - -
2 o - ° o B
m b5} o o o
rd o & s w s
I o B o .5
L 5 ° = 5
i + © o
i - o Allee o l|lceo s oo
oo @ oo oo oo
253 - 2 - e N
o leo o lee v
NoT usen on — T
919-8415-022
COPYRIGHT (C) 2004 BROADCAST ELECTRONICS, IMC.
PROPRIETARY RIGHTS are includeg CHN. BY MATERIAL ®
in information disclased herein.
This information is submitted SEE BOMS BROAGCAST ELECTRONICS INC.
in confidence and_neither this
g?gg’fgg;d”ﬁgréﬁ ;R;?r{mgélm DESIGNER(S) 919-0415-0602 4108 N. 24TH ST. P.0.BOX 260E QUINCY,IL. 52385
reproduced or transterred ta 919-¥415-027 217-224-36B0 FAX 217/224-3687
er documents or used or
disclosed to cthers for manu— FINISH TITLE
facturing ar gor— any O?E?Eall
Euthorized ipuriting by MULTIRLEXOR
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TYFE| S17E] DLG MNa. REU
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COPYRIGHT (€} 2@@4 BROADCAST ELECTRONICS, INC. K+ .03 LXK T .85 MFEG. NEKT ASSY.
<M} x -BLS ANBLES + 1 wopeL F1M—2C~3C seAte 11 | sHEeT 1 o 1
\ 2 3 \ 4




p00n e eD

J302, 1 1 R381 , e J301
FHD ™ Kelraerr AW 1 e
174U C3@ 1

J3082 39@pF J301
NC <5§§ s /E Crgen.pRT 418-9@

J302, 3 g J301
GND Hi7-o677 s16-07\
J302, 4  R302 , ke J301
REF 7 Ketraem w 1 ue-shs,
T I
J302, 5
NC @asw /E E1BoM. PRT <«
J302, & NOTES:
NC eivosrr 1. ALL RESISTORS IN OHMS; 1/4W, 1%

UNLESS OTHERWISE SPECIFIED.
2. LAST COMPONENT USED:C382,R382,J302.
3. COMPONENTS NOT USED:

COPYRIGHT (©) 1894 BROADCAST ELECTRONICS, INC. 4. SEE ASSEMBLY: AA S13-8415-@03.
ROPRIETARY RIGHTS are included in [DWN. BY 2_11-94 MATERIAL E@
nformation disclosed herein. This
formation is submitted in con-f-'identﬂ- HAYDEN SEE B/M BROHDCHST ELECTRONICS INC.
pd neither this document nor the —|DESIGNER(S) 41p8 N. 24TH ST., P.0.BOX 3606 QUINCY, IL. 62385 217/224-9628
rformation disclosed herein shall be —_ —_ . W Al 4 -
Ereoduced or transferred to other 918-8415-003 TELEX 250142 CABLE BROADCAST  FAX 217/224-9607
pcuments or used or disclosed to FINISH
thers for manufacturing or for any TITLE SCHEMHT I C
ther purpose except as specificall
lthorized in uriting by BROADCAST LPF INPUT RFI FILTER BD.
FLECTRONICS, INC. FROJ. LEADER TYPE |SIZE |DWG. NO REV
SEE-BHE—RAS92—A86e
TOLERANCE (DECIMAL) U.O.S. — —
X + .838  .xxx + .005 |MFG. NEXT ASSY. S | A 919-0415-003 i
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Y

518-

O

919-8415-0@3

LPF INPUT RFI FILTER BD.

REUISIONS
REV DATE DESCRIPTION DRAFTER | APPROVED ECN
B |6-15-S5|REMOVED FROM BREAKAWAY ASSEMBLY. MH 9476
C [9-22-97|CHGD ALL 183-1@41 RES. TO 108-1@41 RES. KT DLL 9863
8415-8@3 REU B
REV C C)
J2 NOTES:
T COMPONENTS IN DRSHED LINES ARE INSTALLED
D FROM OPPOSITE SIDE SHOWN.
Lhoo rd SEE SCHEMATIC SR919-8415-0@3.
L 4
O
COPYRIGHT (© 1995 BROADCAST ELECTRONICS, INC.

PROPRIETARY RIGHTS are included
in information disclosed herein
This information is submitted

M.

DWN. BY 6-19-95
HAYDEN

in confidence and neither this
document nor the information
disclosed herein shall be
reproduced or transferred to
other documents or used or
disclosed to others for manu-
facturing or for any other
purpose except as specifically
authori iti

DESIGNER(S)

MATERIAL

SEE

918-08415-003

BOM

ized in writing by
BROADCAST ELECTRONICS, INC.

TOLERANCE (DECIMAL) U.0.S.

PROJ. LEADER

FINISH
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4180 N. 24TH ST. P.0.BOX 3606 QUINCY,IL. 62385

217/224-9608 FAX 217/224-8S607

TITLE
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1 2 3 4
COPYRIGHT (© 1994 BROADCAST ELECTRONICS, INC.
PS #1 (LEFT) PS #2 (MIDDLE) PS #3 (RIGHT?} b
(NOT USED ON FM-2C)
J4al 1 E4@2 Jﬂ-@% 1 E4@7 J4@3 1 E412
AC (N} o] AC (N» AC (N} Q AC (N} AC(N) o] AC (N}
J4@] 2 E4@1 J‘}@g 2 E4@6 J483 2 E411
ARC (L} Q RC (L} ARC (L} Q RC (L} RAC (L} O ARC (L}
J4e! 4 E403 J4eg 4 E4@8 J4@3 4 E413
GND o] GND GND o] GND GND O GND
J4a! 4 J4a 4 J4@34_
GND GND ' GND
748y ¢ o 9404 402 g J404 J403 1 484 ]
UNIT PRESENT PS1 PRESENCE UNIT PRESENT PS2 PRESENCE UNIT PRESENT PS3 PRESENCE
J48y , J482 , J403
UNIT PRESENT UNIT PRESENT UNIT PRESENT
J40y |, 482 1 J403 |,
I SHARING I SHARING I SHARING
748 g J482 | 1403
LOGIC RETURN >—— LOGIC RETURN >~ LOGIC RETURN >——
J4a! J4a J483
INHIBIT 2% INHIBIT %‘ INHIBIT 2% c
748y 5, , J4@4 482 5, , 404 3403 ,, | J404
PCWER GOQD PS1 FARULT POWER GQGD PS2 FRULT POWER GOOD PS3 FARULT
748 5, J402 ,, 1403 ,,
UCOLTAGE CONTROL H UOLTAGE CONTROL 1 UOLTAGE CONTROL H
J4a] J4@ J403
upn GENSE = 22— “in SENSE %L upn GENSE = 22—
748 g J482 ¢ 1403 ¢
wet QUTPUT 25— “tn QUTPUT o229 wen QUTPUT 229
J48Y 4 E4@4 J402 5 E4@S J483 54 E414
Y+ QUTPUT O DC+ 4+ QUTPUT 0] DC+ 4+ QUTPUT O DC+
J4a] J4@ J403
n_w GENSE = »22— “_ GENSE %L “ GENSE =~ »22— il
J481 J4@ J483
W_w QUTPUT 20— W QUTPUT %Lo “_w QUTPUT = >2i—e
J48Y g E405 J482 5 E410 J483 5 E415
=t QUTPUT O DC- =" QUTPUT Q DC- =" QUTPUT O DC-
R4G1 o J424
PAU SAMPLE
tek 5404 B
GND
L J484
GND
J424
12 INHIBIT
< J424
L 4 UOLTAGE CONTROL
[ ] [ ] |
TP481 TP484
INHIBIT L GND L
TP482 TP4@5
PRV SAMPLE o +15U
TP4@3
UOLTAGE CONTROL
. ALL REFERENCE DESIGNATORS START AT 4@l. COPYRIGHT (©) 1994 BROADCAST ELECTRONICS, INC.
. ALL RESISTORS IN OHMS, 1/4W, 1%,
UNLESS OTHERWISE SPECIFIED. PROPRIETARY RIGHTS are included in |PWN. BY MATERIAL - ® B
- LAST COMPONENT USED! E41S, J484, Re0l, TP485 Atoration sisciossd e s | JLF 3-7-94 | o, SFE B \IEAE BRoADCAST ELECTRONICS INC.
- COMPONENTS NOT USED: and neither this document nor the [DESIGNER (S 41p@ N. 24TH ST., P.0.B0X 3666 QUINCY, IL. 62305 217/224-90@
. SEE ASSEMBLY: ADS1S-B415-@84 (FM-3C). e e e e 1° 919-0415-824 TELEX 250142  CRBLE BROADCAST = FAX 217/224-3687
ADS1S-0415-824 (FM-2C). documents or used or disclosed to
ofhers for manufacturing or for any FINISH TITLE SCHEMARTIC
other purpase ext_:eet as specificall,
suthorized in uriting by BRODCRST | — POWER SUPPLY MOTHERBGRRD
FLECTRONICS, INC. : TYPE |SIZE [0W6. NO. S19-3415-004 REV
TOLERANCE (DECIMAL} U.C.S. SEE-DWG-ARSS2-0022- | o ‘ B ‘ 819-g415-824 =}

«X + @38 « XXX + .885

.xx * .@15 ANGLES % I'

MFG.

NEXT ASSY.
S0g9-208@1-224 OR
S@s-3001-2a4

MODEL FM—-3C/FM—2C [SCALE NONE |SHEET1 oF 1
4.




2 Y 3 4

REVISIONS
REU ‘ DATE CESCRIPTION | DRAFTER APPROUEDR ECH
£ l2-18-85 | SEPERATED FROM 919-8415 BREAKALAY ot T kis 11262

[AGRES]
(M Tr4a3
(I Tr4am2

=1
iy
=
[RGEES

E41G
oe-

E4lE
e

ED"[?,S

HFFait

) o
[+ e R+ R B+ B 5 R } Qo0 Qo Qo Q0
aoaonon B+ 308 oaoaono Lt
A
T ] T T 153
PUR SUPPLY MOTHERBDARD O @ % O %
519-8415-884 REU E BTF“iBl . O
515-B415-B24 REW E e il
E+@l E40Z E403 E408 E4B7 E4@E E411l E412 E413
ACIL) AC (M} GMND AC Ly RAC (NI BrD ALY RAC MY GHND
NOTE DIRECTION OF POLARIZIMG FERTURE
INSTALL FEM STUD #426-8@BE WHEN INSTALLING CONNECTORS J481-J483
INSTALL PEM STUD #426-8@E8 FRCOM THIS SIDE & SOLDER IMTO
FROM QOPPOSITE SIDE & SOLDER FLACE TOFP & BOTTOM - B PLACES NOT USED ON
INTO PLACE - 9 PLACES E4B4—?BE, E4B9-418, E414-415 519-0415-024
E401-403, E4865-488, & E411-413 (NOTE: E414-E415 INSTRALLED ON

919-8415-204 ONLY).

EMOUGH SOLDER MUST BE USED

IN THE FILLET 50 THRT THE EBOTTOM
OF THE FEM STUD 15 NOT UISIBLE
RAFTER SOLDERING.

AFTER SOLDERING MOUNT STANDOFFS
(441-79E7)

4 PLCS ON 219-8415-024

& PLCS ON 919-0415-804

TORGQUE 15 IN LBS.

COPYRIGHT @ 22@4 BRORDCAST ELECTRONICS, INC.

PROPRIETRARY RIGHTS are included DWN. BY MATERIAL ®
in_infermation disclosed hereir.
This information is submitted SEE BOMS BROAGCRST ELECTRONICS IHNC.
in confidence and neither this DESIGNERTE]
gecument ner the information 219-0415-884 4100 N. 24TH ST, P.0.BOX 3606 GUINCY,IL. 62385
eproduced or transferred to 919-6415-024 217/224-9608 FRAK 217/224-96@7
cther documents or used ar
disclosed to others +or manu- FIMISH
Facturing or Eor any up;.er 1 TITLE
UIrpose BXCE as specitica
Buthorized ih writing by o POLER SUPPLY MOTHERBOARRD
BRORDCAST ELECTRONICS, INC. PRGJ. LEADER
TYPE| SIZE| DHG No. REW
TOLERAMCE (DECIMAL! U.D.S. 919-8415-@84.-024
COPYRIGHT @ 2064 BROADCAST ELECTRONICS, INC. R+ @38 L KKK+ B85 MFG. NEXT RSSY. H C E
M2 L0168 ANGLES + 1 HopeL FM-2C~3C scaLe 141 SHEET 1 oF |
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P20 1 1 IB2
Z
N V4
P2@/ 2 2 IB2
N V4
P2@/ 3 3 IB2
N V4
P2@/ 4 4 lBZ
N V4
F’2@/5 5 B2
N V4
PZO/S g JB2
N V4
P2@/ 7 7 B2
N V4
P2@/8 g IB2
N V4
P2@/9 g lBZ
N V4
F’2@/ 19 19 JB2
N V4
P2@/ 11 11 JB2
N V4
P2@/ 12 12 IB2
N V4
P2@/ 13 13 1B2
N V4
P20, 14 14 B2
N V4
F’2@/ 15 15 JB2
N V4

NOTES.
1.

SEE ASSEMBLY: ABY19-0415-005.

P

-

P20 1g 16 B2
FORWARD POWER METER < v RESET COMMAND
P20 17 17 JB2
REFLECTED POWER METER < > FAILSAFE INPUT
P20 18 18 B2
PA PWR SUP BUSS UOLT < va +5UDC OUTPUT
P20 19 19JB2
EXHRUST TEMP METER < > +5UDC QUTPRUT
P20 -7p 29 IB2
PA MOD FORWARD POWER METER < va +15UDC OUTPUT
P20 21 21 JB2
PA MOD CURRENT METER < v PA PWR SUP FAULT STATUS
P20 22 22 IB2
PA MOD UOLTAGE METER < > PA MOD FAULT STATUS
P20 73 23 IB2
PA MOD TEMP METER < @ v SIGNAL GND
P20 B2
XMTR ON STATUS \24 | 24> CHASSIS GND
P20 75 25 IB2
XMTR OFF STATUS < v PA MOD SEL COMMAND
26 JB2
XMTR FAULT STATUS SIGNAL GND
27 IB2
XMTR ON COMMAND c1 SIGNAL GND
TB2
XMTR OFF COMMAND 0.1 3057 HASSIS GND
RAISE POWER COMMAND
LOWER POWER COMMAND COPYRIGHT (©) 1994 BROADCAST ELECTRONICS, INC.
ROPRIETARY RIGHTS are included in [DWN. BY §-3-94 MATERIAL E@
hformation disclosed herein. This
formation is submitted in con-Fidenc{g- HHYDEN SEE BOM BROHDCHST ELECTRONICS INCn
pd neither this document nor the  [CHKD 9-26-94 p@ N. 24TH ST., P.0D.BOX 3686 QUINCY, IL. 62385 217/224-9500
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ME

v
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PROJ. ENGR. §/26/94
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FINISH

TELEX 250142

CABLE BROARCAST  FAX 217/224-9607

TITLE

SCHEMATIC

REMOTE I/F BRARRIER STRIP

TYPE

S

SEE DNG RA592-00029
TOLERANCE (DECIMAL) U.0.S.
X + .030 .xxx + .@@5 MFG. NEXT ASSY.
.xx + .015 ANGLES + I

SIZE
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COPYRIGHT @ 2883 BROADCAST ELECTRONICS, IMC. REVISIONS
REW PATE PESCRIPTION DFTSHN EMNGA ECH
A 3-23-84% | MUDEL RELERSE KT TH -
B 12-25-B4| SEE SHEET 2 KT TH 11219
c 3-16-85 | SEE SHEET 2 KT TH 11271
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| ISEE SCHEMATIC S0919-8417-@A12) | | +5U |
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\ 4 iy Yoot
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- 4801 | | 7891, +15U | a |2} ICIZS ciz4 FHART OF FPCE RSSY #919-8418-@12 |
15 ﬁ PR MUTE TEMP SENSE R I% >—D T1 I 7| BTr 2END ;ND ;ND ?ND SE |
FER2 81 | | J8@al l l |
14 2 &— FRULT RESET TEMP SENSE B — >*G—E> T2 | [
popz gp1 | I Jgpl b e e e - -
1 = £~ -15U STATUS LED (REDI —> 2
FERZ gp1 | I Jget .
18 o £ CURRENT LOAD STATUS LED (GRNI 3> >0 NOTES:
| I 2 1 1. SEE PCB ASSEMBELIES ADSI9-0416-013,
PER2 8Bl JEO1 _ - - - _
1z . 2! £ LOBIC BhE RF DRIVE LED 5 oot EAgEs AC915-P417-P12 & RCA19-B418-012/-P13
rL | | ' ,(QD Q; " 2. ALL COMPONENTS PRRT OF ASSEMBLY
FEEZ 4 2/8P1 <! REFLECTED POMER SANMPLE | e % 919-B416-813 UNLESS OTHERWISE SPECIFIED.
C43 | | W b5l 3 STRTUS 3. ALL RESISTORS IN QHMS, 1/4W, 1%,
FBBZ 4 1088~ L o o L ________ 4 - UNLESS OTHERWISE SPECIFIED.
< RF DRIUE 4. # INDICATES TYPICAL UALUE SHOWN, MAY BE CHANGED
DURING MODULE TEST (C9,C14,C15,023,C28,029,041,042)
PEBZ,
S 5. LAST COMPOMENT USED 91%-B418-@13: C5%,D3,0S2,F1,
-~ J4,IB883,L4,02 ,R28,12,U2, W8,
v | LAST COMPOMEMT USED S1S-B418-812: C287,D186,L105,
Rz@1,U1B2
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COPYRIGHT (€ 2884 BROADCAST ELECTRONICS, INC. | pev [ oATE DESCRIPTION [ DRAFTER | AFPROMED | ECN
I8 T a—r-pa IENGINEERING RELERSE Foxr T T
B 12-29-84 DEL L5-L8,046-050,C52-C54 KT TH
G 3-18-85 REMQUE PART OF PADRS BELOW Tl & T2, IMSTALL C12,C13 KT
L 3-12-88 MOV D SILKSCREEN FOR J2 JTB
@.288" 1Bga WIRE
/ B.28@0" leéga WIRE
519-B416-013
BACK EDGE OF D51 & D52 TO BE ALIGNED
AL L o T L L L L L LI o S WITH EDBE DF BROUND PLANE; MOUNT WITH
N BOTTOM EDRGE RESTING OMN PCB.
O
o5z
- RF DRAIVE
RAzo1 N .
o smans H
INSTALL PEM MUT #426-48B3 THIS SIDE (2} PLRCES; o °
MOUMT PEBZ TO OPPOSITE SIDE SHOWM USIMG @TY (2} .
#428-1106 SCREW, & (21 #423-4802 SPLIT LOCK. a
[ PBBZ2 IS5 PRRT DF RF CRBLE RSSY #345-B4BS ) .
801 P o e - °
FHas, P . e ©
eda 92 0 LR
Pl BEE FZ ﬁ [[1] oczz D @ :
e ] IO .
PBBZ & PBB3 TO BE INSTALLED TO OPPOSITE SIDE zE .12 @C“ 524@ » s
AS SHOWN USIMG FIXTURE FOR PROPER ALIGMMENT. . s - H .
SOLDER SHELL OF P83 T0 GROUND PLANE OM REAR m
OF BORRD OWLY. DO NOT SOLDER PINS YET.

£ k] i 3
ois [0 EREIRC N Rz [ cas

RF AMP PCB
ASSY 919-0416-013

Ja 1HGC

SEE NOTE 2 URER NN e LU NSNS SN e LIS S NSRS ST : wO RSN NS B

INSTALL QTY (2] #415-6@15
FUSE CLIPS OM OPPOSITE SIDE
(SOLDER ON TOF & BQTTOMI. 3rg-grzl TYPICAL ROUTING FOR CABLE HI1. SEE NOTE 2 SEE NOTE 4

INSTALL FUSE F1 IN CLIPS. 2 PLCS 6 & l8)
SEE RETAIL "A"

JUMPER SETTINGS .
53 T F3 NOTES:
1B0C ONLY 12 T1=5 1. FOLLOWING COMPOMENTS TO BE INSTALLED DURING RF AMP MODULE
TeTo ORI = e FINAL RSSEMBLY: AND ARE SHOWM HERE FOR REFERENCE DRLY:
C13-18, C2r-38, C39-42, 01-2, PSOZ-BE3, R3, T1-2, Wi-5
FH ONLY 2-3 |2-3 2. COMPOMENTS SHOWM WITH DASHED LINES TO BE INSTALLED ON
OPPOSITE SIDE.
3. QUTER CONDUCTOR OF Ti, T2, WS, & WG TO BE SOLDERED
T0 PCB WHERE INDICATED BY SHADING.
4. COMPOMENTS U1 & UZ TO BE MOUNTED ON OPFOSITE SIBE
OF PCB HITH A MAXIMUM COMPONENT HEI1GHT OF B.28".
5. % INPICATES THE FOLLOWING COMPONENTS TO BE INSTALLED
DURING RSSEMBLY 919-8416-213 WS, W8, PEOZ, FEO3, W1
6. SEE SCHEMATIC 959-2412-813.
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=1 PROPRIETARY RIGHTS included DHN. BY MATERIAL
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di 1 d b H hall bx 4188 H. 24TH BT. P.0.BOX 3B@E WUIMCY,IL. B2305
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o opra T o Tner s Ty maru FINTSH
B -
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BROADCAST ELECTRONICE, THC. FROT. LEADER I RF AMP, MAIM BD, ST MICRO
TYFE[ SIZE| DHE Mo. REV
TOLERANCE (DECIMAL! U.O.S. _ _ _
Kt B384 008 TG, ERT FEST. Al D 919-8416-013--213 o
(KR 2 .BIS FNGLES + L 959-2412 mopEL  C-SERIES scALe 141 sHeeT 1 oF 1
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HEUISIONS
REV PATE | PESCRIPTION DFTSMN EHGR ECN
A | &8-16-83 FENGINEERING RELERSE KT -
B 11*19*@1FI><ED uiel, DEL C44,C4E; ACRD C188,C189,C20E,C207 KT 11878

COPYRIGHT @ 2003 BROADCAST ELECTRONICS, INC.

SEE NOTE 2 919-0418-012 515-8418-013
Azol
.2, 3 2
ZimER ! Gy
K :
— ulsalr E T
—1c ~ 4 ‘
e o 1y W
o Oy v B O
PEas 5 05 5
m#ﬁ 4 e c1et cza4
Wige b Shd O a = 2
s o cnlja]s’ 0 108 ﬂ:l]:tl@:lhEZB:]:ID] tzes
D18 —— ciez
ces - S N
L4 WS W3 W7 a a
a °
o .
L
&i%8 oo L20F
|E[| ooclﬂl czel ﬂ:l]
] [}
|
O \ 919-8418-811 O
MAXIMUM LERD LENGTH IN THIS RREA TO BE 8.85"
NDTES:

1. SEE SCHEMATIC SB2G5-8412-012.

2. P8B3 & Rz@l SHOWW FOR REFERENCE OMLY:

TO BE INSTALLEDR DURING RF AMFP MODULE

COPYRIGHT © 2003 BRORDCAST ELECTROMICS, IMC.

H DWN. BY MATERIAL
FINAL RSSENBLY. R foorat 1o ol ac Tomed Faret. @
3. % INDICATES R118,R116,K13 RARE NOT INSTALLED. In"EonliZonte oo Fother A7 'EESIEN‘EéE})‘m SEE BOMS BROADCAST ELECTRONICS INC.
4. BOPRDRS TO BE BROKEN APRART DURING FINAL d?EETEEEdEEEreﬁ ;ﬂ?‘fimﬁg‘f” 919-8418-812/813 +180 N 26TH ST, P.0.80K 3605 QUINCY, 1L, 62305
ASSEMBLY. TRIM TABS FLUSH WITH -B81Z & GCiher documents, oroused or o
% -@13 AND DISCARD TABS. disclosed to pthers for manu- FINISH e
Parpone Cxttpt as apeelfical ly PCE ASSEMELY
BRSRBCAST RIEcTRONERE, e, omoy oroen AMP LPF ~ DIRECTIONAL COUPLER
TYFE| SIZE| DHG Mo. REU
TOLERANCE (DECIMAL) U.O.S. al 919-@418-011/-012/-013 B
LK+ ,B30  LRKEXK + 005 MFE. MEXKT RESY.
KK 2 015 ANGLES + 1 553-0412-812 | oo C-SERIES caE 11 ‘ seeT Looe 1
| 2 [} 3 | 4
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REUISIONS
POWER COWTROL AND FOLDBACK COMTROL = lngF‘BTEBE!ENG[NEERINE ___ DESCRIPTION !DF;?"‘IN! ENGA
Pael 38 12y 18-17-83 CORRECTED JUMPER TABLE KT
CURRENT SENSE LOAD +15U 4 2-7-86 CHG'D A7l T0 183-9895:R78 TO 1B3-1915 JTB
+12U Lgs =
PEB1 - "
CURRENT SENSE SOURCE 2 . dix RE ol O RE2 e oAl e T8 2"
i) T
h - 1 e
B o 221k UB~C b ) (REAR) Uﬁg?ﬂq :
= 0f
RS 1N4148 1N4148
= 2 182K
5 R7 R +15U Rl
& +12U
o 2Z.1k 22. 1k I 3. 39
T = . -15U -
5ok @ — d
5 o @ TF3 @. 1uF £zs
o 5 o CURRENT 10k a7 |4 I}
@ o o
g = LIMIT RS Uz, C ‘E{‘Z 28pF
“F TLOT4,
5[+ - 14148 TLpvE G RE1 3 REOl
R3 Jt TEMPERATURE
@ UB/B ™ 7 . PBO] 4, RZS USB~" 7 14 Ik SAMPLE
TLOP4 2.74k R4 TEMP_B L 4 =B
BIE & [FROMT) I l
= h2 498K
® LS ’ L2
OFFSET ADJ L. I 458k Il
c1 2, B47uF R57 s DEEL
Tl v MODULE CURRENT
2BpF D24
=
1H4145 12U
2. 1uF 12U
b8
4 R1D
12k 1H4148 22,1k
@. tuF RFL PHR LINMIT
F8B] o
Urfl I R26 7 B35 g
14 Rz A 22k R5a g FBEL
28pF 333 R77 oo PEOL 12y 5 fa1 b1s A BIAS_A
o RFL PWR SAMPLE LM_ - % ) ({RERR!
3
8.B47uF nee L&, 8k = LN4148
T2 aps FHD PL]J;k LINIT 1y ] R33
1k ci W
0. 1uF 13
THERMAL 15y
Feal uz2/8 b3 SHUTDOWN
1 -154
Vfud =] TLO7 ™
R13 _ 1N4148 +121)
2.74k
t R38 REB 49 FEOL
g p 15. Bk p—"A———— BIRS_BE
1 495K 511 [FRONT)
LS o o8k 1N4148
I} %; 1.33k
8.847uF
s.11K RG8 14 £501
o FORWARRD POWER
PEBl o 18
POWER LEVEL > + D4 1N4148 +12U
10F uz-c q Pl
y Y ALY e LH4148 +154 bt o8
! 2.7k 4 1%5 1 PS5 e
HP2600 P! Ri8 3 2 23 $EB1
¥oos bt RES N PREBIAS
v 1.5k 1H4148
I RE2 Rz22
I ; 11K B2k
B.847uF
.
R42 -
Fgel 499k
+15U 28 mo R a7z e fa -
ADT 2
STRTUS LED
11 R3S 3 2 B35 15 o5 R53 162k v FAULT LATCH 1k PED)
cze 27k 22k I 5.1 -15u
LeuF [ - 1H4148 7TLD?4
R74 T ——
1
2.85k N p 1z[7 MUTE b Eq/ﬁ S
BNPDBBI 26 o Us D 14 < S 4 ) 3 . .
B 1N4148 R47
15 R3S 13| H LH4148 L ci7 4 cis RS Al 2 7 STATUS LED
22k 19uF . 10uF 22,1k e (BREEN)
FEp] C12 R7B
PA_MUTE % /| 5. 11k
Z@pF
FBA1 Lo s pig R432 -15u - 45 P8E1
FRULT RESET lNI?HE 1k £ FAULT STATUS
A7a R7B 5.1tk s
Lio
Bl o1 +12U 19. 1K 8.2EBk I{% a8 B MFSAEG
s R71 IN4148 COPYRIGHT (€} 1884 BROADCAST ELECTRONICS, IMC.
5@, 9K bzl RE2 PSQ1 PRCPRIETFAY ALGHTS are included in [DHN. BY MATERIAL E@
FeB i - RF DRIVE LED e e i, T 8718703 SEE BOM BROADCAST ELECTROMICS INC.
IH4148 and reither this docunent nor the  |DESIENER (S) - | 4188 N. 247H ST., P.D.BOX 3606 GQUINCY,
DRIVE  SAMPLE NOTES: e ey | S19-erroa1z 217¢224-9600 FAX 217/224-8607
* OhCehs otemaise sercirica A e SN SCHENATIC
other purpose excel as specificall;
. LRST COMPUNENT USED: 26, D25, PS Siharized in uriving By BROMGCRET RF AMP LOGIC FCE
J&,PEA1, QB, REZ, TF3, U7, 1-2 ELECTRONICS, INC. PROJ. LERDER TYPE [STZE [BWe. NO.
. COMPONENTS MOT USED: D1, PE—520 1-2 OLERANCE (DECIIAL T DoD5. 919-@417-012
. SEE ASSEMBLY: PB91S-8417 1-2 [T it NERT AEET.
COPYRIGHT (§) 1994 BROADCAST ELECTRONICS, IKC. e L .05 ANGLES £ T 958-0412-812  |rover C-SFRIFS SCALE HONE |SHEET 1. 0F1
1 2 3 4 4 B 3 7 | 8




REUISIONS
REU DATE DESCRIPTION DFTSMN ENGR ECN
A 8-18-83'ENGINEERING RELEARSE. KT TH -
B 18-17-83 CORRECTED JUMPER TRABLE KT TH 118:1
c 2-7-06 CHG'D Rrel TO 183-2W95.R78 TO 183-191% JTB 11463

SEE DETAIL "AR"
/ 519-0417-012

. - T - T T 1T T T T T T T 7T ey A U
clso {Ret - as {R46 - BoS _bs
ﬁgu@%w@@«” : - o ER
< A8} LR} ) E e ° Nnral P;%’ THIS TAB TO BE BROKEN OFF ALONG
T C13 c29 5 o °.PBBL _ C4 s w LB DASHED LINE AFTER BOARD IS FLOW
CLE czz AT, —MJe PRl g oDI9 RGE {R23 J2
- 5 2 epize WS LAFZF D o3y T o 1R O 1I§§ SOLDERED.
E e 0, st —A 1 | {me2 | 1| |» g REEIH S —a 222 4 RES - R N
T T T o e S A Sk :3§§:Q6i%
I DE o {61 Cl4 c7 o
e ,:igf —A e —L— {RIE I o ° o Rl =1 LReE T lPs
T 1TR1Z - 1827 - pg —Q}— - RE8 |- RiB I r1 ° RSl ° 1 1
H_ R13 - cil,, —0 — -1 RGS Q
S = o D4 L B ° Q2
0 LS C250 Cle o o o D13
T - R16 |- - B4 | LS o o D5 A3 5 ° o us D15°% o ° Q
— |D_-! —A— o A * % 1 |e {R32 1 A1 a1
D2 DB C12 {Ras - HRa1}F
= e 6 8 —C24 - R39 }- - R33 | U1
ﬂm a —] 2 |
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COMBINER ASSEMBLY-
SEE SHEET 2 FOR
ADDITIONAL ASSEMBLY
INFORMATION

RF AMPLIFIER MUODULE
ASSEMBLY-

SEE SHEET 2 FOR
ADDITIONAL ASSEMBLY
INFORMATION
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RF AMPLIFIER
COMBINER SHIELD
CIRCUIT BUARD
COMBINER CIRCUIT
LOW-PASS FILTER
CIRCUIT BOARD

RF AMPLIFIER
BOARD

RF AMPLIFIER MAIN
CIRCUIT BOARD

RF AMPLIFIER MODULE
LOGIC CIRCUIT BOARD

LOW-PASS FILTER AND
DIRECTIONAL COUPLER

CIRCUIT BOARD
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FIGURE 7-31. POWER AMPLIFIER MODULE
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