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NOTICE

MACKAY COMMUNICATIONS INC. reserves
the right to make changes to the equipment
without notice.

PROPRIETARY STATEMENT

The information in this document is the property
of MACKAY COMMUNICATIONS INC. This in-
formation is for the purchaser's use only and may
not be reproduced without the written consent of
MACKAY COMMUNICATIONS INC.

SAFETY NOTICE

This equipment has dangerous RF voltages
which can cause BURNS and INJURY. Do not
touch the antenna connector, long wire antenna
or metal portion of whip antennas when transmit-
ting. When practicable, maintenance should be
performed with the equipment de-energized. If
power-on maintenance is required, use caution.
Do not touch high voltage or RF components.
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GLOSSARY

Ampere(s)

Analog-to-Digital (Converter)

Audio frequency shift keying; a baseband modulation scheme in
which two audio frequencies are used to represent binary coded
data; the frequency is shifted to one frequency to represent a 1
(mark) and to the other to represent a 0 (space).

Automatic gain control

Automatic level control

Address latch enable

Amplitude modulation; a modulation scheme in which the carrier
is made to vary in amplitude in accordance with the modulating
signal.

Amplifier

Amplitude modulation equivalent

Prevents false VOX operation; see VOX

Baby "N" connector

Binary-coded decimal

Beat Frequency Oscillator, used in SSB detection circuits
Built-in Test Equipment

Bandpass filter

Bandwidth

Central processing unit

Continuous wave; a wave that does not vary in amplitude or fre-
quency and is turned on and off to carry intelligence, e.g., Morse
Code

Counterclockwise

Complementary metal oxide semiconductor

Digital-to-Analog (Converter)
Delayed AGC

Decibel(s)

Decibel(s) relative to one milliwatt

Electromagnetic interference
Erasable programmabie read-only memory

Frequency shift keying

High frequency; a radio frequency band extending from about 3
MHz to 30 MHz; in this manual, HF includes 1.6 to 30 MHz.
High voltage

Intermediate frequency

Second order intermodulation intercept point
Third order intermodulation intercept point
Independent sideband

Intermodulation (distortion)

Input/QOutput

Light emitting diode

Vii



LO
LPA
LPF
LSB

MIC
mA
mS
mV

NBFM
OCXO

PEP
PCB

RAM
RF
RMS
RX
RTTY

SPKR
SSB

TCXO
TGC
TTL
TX

uA
uP
usS
USB

uv

Vac
VCO
Vde
VSWR

XTAL

GLOSSARY (Cont.)

Local oscillator

Linear power amplifier

Low pass filter

Lower sideband; a modulation scheme in which the intelligence
is carried on the first sideband below the carrier frequency; see
SSB

Microphone
Milliampere(s)
Millisecond(s)
Millivolt(s)

Narrow band frequency modulation
Oven-controlled crystal oscillator

Peak envelope power
Printed circuit board

Random access memory
Radio frequency

Root mean square
Receive

Radio teletypewriter

Speaker

Single sideband; a modulation scheme in which the intelligence
is carried by one of the carrier sidebands, the other sideband and
the carrier center frequency being suppressed

Temperature-compensated crystal oscillator
Transmitter gain control
Transistor/transistor logic

Transmit

Microampere(s)

Microprocessor

Microsecond(s)

Upper sideband; a modulation scheme in which the intelligence
is carried on the first sideband above the carrier frequency; see
SSB

Microvolt(s)

Volts, alternating current

Voltage controlled oscillator

Volts, direct current

Voltage standing wave ratio; the ratio of the maximum to the min-
imum voltage of a standing wave on a radio frequency transmis-
sion line

Watt(s)

Crystal element
viii




SECTION 1

INTRODUCTION

1.1 SCOPE

This instruction manual contains information
necessary for the installation, operation and
maintenance of the exciter.

1.2 DESCRIPTION
1.2.1 GENERAL

The MSR 6700A is a compact, rugged, fully
automatic Exciter/Transmitter with modular solid
state design. It will provide continuous duty 125
watt PEP and average power over the frequency
range of 1.6 to 30 MHz. Features include se-
lectable power levels, 100 programmable chan-
nels and synthesized 10Hz steps.

The MSR 6700A Exciter/Transmitter is a micro-
processor controlled unit designed to be an ex-
citer for the MSR 1020 1kW Linear Amplifier or to
be a stand-alone transmitter. The MSR 6700A
comes complete with palm microphone, tech
manual and accessory kit including mating con-
nectors, ready to operate into any 50Q antenna or
a variety of antenna tuners. This unit is ideally
suited for use in communication systems where
full duplex or two-channel ISB operation is a
requirement. The Exciter/Transmitter is part of a
complete line of communications equipment
which includes receivers, transceivers, remote
controliers and other equipments.

The standard and optional remote interfaces for
the unit allow it to be used in a flexible array of
remote control systems. Full serial remote con-
trol using an RS-232C/422/423 or MIL-STD-
188C interface is standard, while an optional
internal tone key/modem board provides two tone
FSK remote control through the MSR 6420 re-
mote control unit. Aremoted system may contain
up to 99 addressable equipments in any combi-
nation and be controlled by multiple remote con-
trol units or computers.

The MSR 6700A with its data filter option be-
comes a high speed data radio. The ISB option
along with these filters allows the Exciter to oper-
ate in full-duplex Tactical Data Information Link

(TADIL) systems.

The exciter has been designed and constructed
to facilitate quick and easy field service and/or
repair. Featuring modular construction, the front
panel, rear panel and power amplifier assemblies
are removable with only a screwdriver and the PC
boards simply unplug from the mother board.

The exciter is composed of 10 major subassem-
blies. A general description and functionof these
assemblies are provided in Sections 1.2.2
through 1.2.11.

1.2.2 CHASSIS/MOTHER BOARD

All subassemblies in the exciter are electrically or
mechanically connected to the chassis/mother
board. The chassis houses all plug-in PC boards
and provides shielding. The mother Board con-
tains all interconnceting wiring in the exciter. All
plug-in PC boards connect to the mother board
through PC edge connectors. Keys on the con-
nectors discourage plugging PC boards in the
wrong slots.

1.2.3 FRONT PANEL ASSEMBLY

The front panelis a rugged aluminum assembly to
which all controls are mounted. The LED indica-
tors and associated circuitry are mounted on the
front panel board which attaches to the panel.
The panel assembly can be removed from the
exciter by removing six nuts, two screws and
three cable connectors. The front panel is de-
signed so that it can be laid down while still
electrically connected and active for ease of trou-
bleshooting and repair.
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1.2.4 INTERFACE BOARD

This board interfaces the microprocessor on the
Logic board with the front panel control pushbut-
tons, keypad, and LED displays. This board also
includes UART and Baud rate generator circuitry
for remote control operation.

1.2.5 LOGIC BOARD

The logic board is the heart of the MSR 6700A
digital control system. It contains the micropro-
cessor, program and channel memory, and con-
trol logic. CMOS channel memory is maintained
by a lithium battery with a 10-year typical life.
Logic board signals provide frequency com-
mands to the synthesizer and band and mode in-
formation to the exciter modules.

1.2.6 EXCITER SIGNAL PATH

The exciter signal path consists of five PC boards:
1) transmit modulator, 2) IF filter, 3) mixer, 4) high
pass filter and 5) half-octave filter.

When transmitting, the exciter takes inputs from
the microphone or 600Q line and the synthesizer,
then generates the proper signal to drive the
power amplifier.

Adouble conversion scheme is used, with the first
intermediate frequency (IF) at 59.53 MHz and the
second IF at 5.00 MHz. Two sets of crystal filters
(one set at each IF) determine the exciter band-
width.

A signal compressor on the transmit modulator
board improves the peak-to-average power ratio
for more effective communications.

1.2.7 SYNTHESIZER

The synthesizer consists of four PC boards: 1)
major loop, 2) translator loop, 3) minor loop and 4)
reference board. The synthesizer is a three loop
design which provides the exciter with the first
local oscillator (LO) from the major loop board, the
second LO from the translator loop board and the
third LO from the reference board to the exciter.
All frequencies are derived from a temperature
compensated crystal oscillator (TCXO) on the
reference board. The reference board also fur-
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nishes the 1 kHz sidetone used for CW. If a fault
causes any of the loops to lose lock, the loss-of-
lock LED willlight on the appropriate board(s) and
transmission will be inhibited.

1.2.8 COUPLER INTERFACE BOARD

This board provides control and status interfacing
between the MSR 6700A and Mackay MSR 4020/
4030/4040 Antenna Couplers. This board also
controls the exciter's keying functions, receiving
the various keying inputs, and sending out trans-
mit commands to the exciter signal path boards
and also to any external equipment in the system.

1.2.9 POWER SUPPLY MODULE

The power supply module furnishes regulated +5
and +26 VDC to the exciter. The power supply is
a switching type for good efficiency and operates
from either input voltage of 115 or 230 VDC.

1.2.10 REAR PANEL ASSEMBLY

The rear panel assembly is an aluminum assem-
bly which contains the PA assembly and various
connectors. It attaches to the exciter chassis with
nine screws and is easily removable as a unit.
+13 VDC is supplied from the PA assembly and
+9 VDC is supplied from a regulator on the rear
panel.

1.2.11 POWER AMPLIFIER ASSEMBLY

The power amplifier (PA) is a solid state broad-
band FET amplifier rated at 125 watts peak enve-
lope power (PEP) and 125 watts average into a 50

ohmload. The unitis cooled by a heatsink and PA
fan, mounted on the rear panel.

1.3 TECHNICAL SPECIFICATIONS
Equipment specifications are listed in Table 1.1.
1.4 EQUIPMENT SUPPLIED

This equipment is listed in Table 1.2.

1.5 OPTIONAL EQUIPMENT-NOT SUPPLIED

This equipment is listed in Table 1.3.




Table 1.1

Equipment Specifications

CHARACTERISTIC

SPECIFICATION

Frequency Range

Frequency Stability
Standard
Optional

Operating Modes

Standard

Optional

Channel Storage

CW Keying Speed
Standby to Transmit Delay
Transmit to Standby Delay
Channeling Speed
Transmit Duty Cycle
Power Requirements
115VAC Range
230VAC Range
Power Consumption

115VAC Input

230VAC Input

1.60000 MHz to 29.99999 MHz in 10 Hz incre-
ments

+/-1x10°

+/-1x10%

USB, LSB (J3E)

USB reduced carrier (R3E)
AME (H3E)

CW (J1A)

FSK (F1B)

ISB (BOW)

100 channels store operating frequency, mode,
and power level

85 wpm maximum
10 mSec maximum
2 mSec maximum
60 mSec maximum

Continuous

98 to 132 VAC, 40t0 410 Hz

185 to 264 VAC, 40 to 410 Hz

8.0A maximum at 125W RF output
1.3A maximum standby

4.0A maximum at 125W RF output
0.8A maximum standby




Table 1.1

Equipment Specifications (Cont.)

CHARACTERISTIC SPECIFICATION

Size 5.2x19x20.9inches (Hx W x D)
13.2 x 48.3 x 53.3 cm (H x W x D)
Includes handles and cooling fan

Weight 40 Ibs (18.1 kg)

Enclosure Designed for installation in standard 19 inch cabinets
or racks

Environmental

Operating Temperature Range
Storage Temperature
Humidity

Altitude

Shock

Vibration

RF Output Into 50 Ohms

High Power Output

Low Power Output

AME Caurrier Power

IM Distortion (at 125W out)

Carrier Suppression (J3E)

-10 to +55 degrees C

-40 to +70 degrees C

95% at +50 degrees C for 24 hours
To 10,000 feet operating

Designed to the requirements of MIL-STD-810C,
Method 516.2 Procedure V

Designed to the requirements of MIL-STD-810C,
Method 514.2 Procedure VIl Figure 514.2-6,Curve V

20 to 30 degrees C: 125W +/- 0.5 dB, PEP and Avg
-10 to +55 degrees C: 125W +/- 1 dB, PEP and Avg

20 to 30 degrees C: 25W +/- 0.5 dB PEP and Avg
-10 to +55 degrees C: 25W +/- 1 dB PEP and Avg

20 to 30 degrees C: 35W +/- 0.5dB
-10 to +55 degrees C: 35W +/- 1 dB

20 to 30 degrees C: 30 dB below PEP, 33 dB typ.
-10 to +55 degrees C: 25 dB below PEP minimum

20 to 30 degrees C: 50 dB below PEP
-10 to +55 degrees C: 40 dB below PEP
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Table 1.1

Equipment Specifications (Cont.)

CHARACTERISTIC

SPECIFICATION

R3E Pilot Carrier

Hum and Noise
Spurious

Transmit Bandwidth
(Standard SSB Filter)

Harmonic Suppression

Undesired Sideband

ISB Channel Balance

USB and LSB Outputs

Voice Compression

Protocol

20 to 30 degrees C: 16 dB +/- 2 dB below PEP
-10 to +50 degrees C: 16 dB +/- 3 dB below PEP

50 dB below PEP
40 dB below PEP, 55 dB typical

300 to 3000 Hz minimum at -6 dB points; 4 dB
ripple, maximum

45 dB below PEP, 50 dB typical

50 dB below PEP at 1 kHz into the undesired side-
band

20 to 30 degrees C: within 2 dB
-10 to +55 degrees C: within 3 dB
(At 1 kHz audio input, each channel)

Average power output increases 1 dB or less for 10
dB increase in audio input

See Appendix |
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Table 1.2 Equipment and Accessories Supplied

PL-259, Mating RF Connector for J46
PL-259 Reducer for J46 Connector
MS3106A 28-21P Mating Connector for J43
NOTE: This connector must be used if no
antenna coupler or LPA is used with the sys-
tem. The connector also contains jumpers
which must be removed if used to make a ca-
ble. See Section 2 for complete instructions.
Cable Clamp for J43 Connector

Remote Control Bypass Connector for J44
Remote Control Bypass Connector for J42

Technical Manual

QTY. ITEM MACKAY PART NUMBER

1 Exciter 795032-000-xxx

1 Accessory Kit (Consisting of the following) 795032-017-xxx

Also see * at bottom of page.

1 Microphone, Hand 600352-713-001
1 Cable, Power 600078-102-001
5 Fuse, 8A, Fast-blow 600004-396-018
5 Fuse, 5A, Slow-blow 600006-396-030
1 Extractor PC Board 600268-618-001
1 DB-25 Mating Connector for J42 600292-606-006
1 DB-25 Mating Connector for J44 600292-606-005
4 Connector Shells for J42, J44 600225-233-003

600244-606-001
600244-606-002

600450-606-001

600376-606-006
700009-608-001
700009-608-101

600305-823-001

* This Kit includes microphone, power cord, this manual, spare fuses and p.c. board extractor.
Connectors and connector shells which mate to all rear panel connectors are provided to allow the user
to build his own cables. Remote control bypass connectors are also included. The connectors may
be used to maintain remote control and remote audio when the MSR 6700A is used in a single remote,

multi-radio configuration. Their use is explained in Section 6.
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Table 1.3 Optional Equipment - Not Supplied

ITEM

MACKAY PART NO.

DESCRIPTION/USE

Rack Mount Kit, 19"

Microphone, Desk
Telegraph Key
Handset, type H-250/U
Headset, type H-251/U

Extender Board Kit

Desk Top Cabinet

Spares Kit, PC Board

Spares Kit,
Comprehensive

600078-700-001
600367-713-001
600303-616-001
600021-386-001

600036-386-001

600081-700-001

600257-704-001

700008-700-001

700010-700-001

Slide racks and mounting hardware
for installing the MSR 6700A in a
standard 19" rack or cabinet.

Plug-in extender boards hold MSR
6700A plug-in PCBs above level of
other PCBs to simplify trouble-
shooting.

Allows the MSR 6700A to be in-
stalled as a free-standing desk top
unit. Overall dimensions of the
MSR 6700A installed in the cab-
inet: W-19 3/4" x D-19 1/4" x H

6 3/4". Color: Black.

This kit includes spares of all plug-
in modules to allow simple on-site
servicing by replacement of defec-
tive modules. Included are all plug
in PCBs, switching power supply
module, and LPA module.

This kit includes all items found in
the Spare Boards Kit as well as all
other items replaceable by a tech-
nician with minimal equipment and
requiring minimum down-time. In-
cluded items are power transistors,
integrated circuits installed in sock-
ets, chassis components, fans,
knobs and switches, etc. One com-
prehensive spares kit should sup-
port up to five MSR 6700A for two
to four years.
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Table 1.3 Optional Equipment - Not Supplied (Cont.)

ITEM

MACKAY PART NO.

DESCRIPTION/USE

Spares Kit, Depot

ISB Option

High Stability
Reference Option

Preselector Option,
MSR 6300

Remote Control
Option

700009-700-001

70006-700-001

600402-700-002

700007-700-002

700015-700-001
700015-700-002

This kit includes all basic compo-
nents required to repair defective
boards and modules. The Depot
Spares Kit complements the Com-
prehensive Spares Kit and together
they should support five MSR
6700As for two to four years. This
kit is intended for depot level appli-
cation by trained technicians.

Provides additional IF Filter and
Transmit Modulator PC boards to
configure the MSR 6700A for inde-
pendent sideband. Factory installed
only.

Upgrades standard + 1 in 10° fre-
quency stability to = 1 in 108. Fac-
tory installable only.

The preselector option consists of an
external automatically tracking filter
which is electrically inserted in the
signal path just before the power am-
plifier. The preselector reduces
broadband PA noise. Included are
the external filter and all RF and con-
trol signal routing cables, technical
manual and 115/230 VAC power
supply. Internal components of

this kit are factory installable only.

The MSR 6700A Remote Control Op-
tion comes in three basic configura-
tions. The Remote FSK Modem Op-
tion and/or the Addressable Audio
I/O Option can be added. Table 1.4
shows what features are provided for
each configuration. The remote con-
trol options are field or factory in-
stallable. See Section 6 for complete
information.
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Table 1.3 Optional Equipment - Not Supplied (Cont.)

ITEM

MACKAY PART NO.

DESCRIPTION/USE

CSW 1000 Control
Software

Cable Assemblies

Antenna Assemblies

89001-000-001 (English)
89001-000-002 (Spanish)

The CSW 1000 is computer software
which allows an IBM compatible com-
puter to control a system of MSR 6700A
Exciters and MSR 5050A Receivers.

As many as 99 exciters and 99 receiv-
ers may be connected in a system and
controlled by this software.

See Table 1.5. Cable assemblies are
available for all standard system config-
urations. Cables available are com-
pletely wired with necessary mating
connectors at each end, or untermi-
ated cable may be ordered for assem-
bly by customer using connectors fur-
nished in Mackay equipment accessory
kits. Please specify length desired.

See Table 1.6. Various antennas and
mounting hardware kits are available.




Table 1.4 Remote Control Options

OPTION

REMOTE CONTROL FEATURES

Standard Radio

Remote FSK Modem
Option
P/N 700015-700-001

Addressable Audio
1/O Option
P/N 700015-700-002

Remote FSK Modem and
Addressable Audio 1/0O
P/Ns 700015-700-001 &
700015-700-002

Data Filter Option
P/N 700417-700-001

Data Filter Option
P/N 700417-700-002

RS-232C, RS-422, RS-423, MIL-STD-188

Controlled by MSR 6420 remote control unit, a computer,
or both. Up to 100 radios can be controlled together in a
system.

Adds:

300 Baud FSK Remote Control (single remote control unit
(RCU), single radio or multi-RCU, single radio)

Tone keying: High speed remote control of exciter keying
using keying tone on standard audio line.

Controlled by MSR 6420 or MSR 6420 and a computer.

Adds:

Switched audio: Multiple exciters can be connected together
on an audio bus. Remote control audio is sent only to the
selected radio.

Controlled by MSR 6420 RCU or MSR 6420 and a computer

Adds:

Tone keying

Switched audio

300 Baud FSK control in multi-radio configurations of MSR
6700As (or combination of MSR 6700As and 5050A
receivers). Can be remote controlled by a single two conduc-
tor line "daisy chained" from one radio to the next.

Controlled by MSR 6420 RCU or MSR 6420 and a computer.

This option substitutes controlled group delay filters (per
TADIL A specs) for the USB, LSB filters in the standard ex-
citer.

Same as -001 but is applied to an exciter with ISB option
where USB and LSB filters are separate IF Filter boards.
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Table 1.5 Cable Assemblies

MSR 6700A to MSR 4020A Antenn ler

Control Cable
RF Coaxial Cable RG-58/U

RG-213/U

MSR 6700A to MSR 1020 or MSR 1 LPA

Control Cable
RF Coaxial Cable RG-58/U

RG-213/U

Please specify desired cable length.
Maximum recommended length:

Control Cable 200 feet
RG-58/U Coax 50 feet
RG-213/U Coax 250 feet

MSR 6700A to MSR 4040 Digital Antenna Coupler

Control Cable

RF Coaxial Cable RG-58/U

RG-213/U

Please specify desired cable length.
Maximum recommended length:

Control Cable 250 feet
RG-58/U Coax 50 feet
RG-213/U Coax 250 feet

Assembled
Raw Cable

Assembled
Raw Cable
Assembled
Raw Cable

Assembled
Raw Cable

Assembled
Raw Cable
Assembled
Raw Cable

Assembled
Raw Cable

Assembled
Raw Cabile
Assembled
Raw Cable

600686-540-xxx
600069-102-009

600491-540-xxx
600016-102-001
600492-540-xxx
600017-102-001

600530-540-xxx
600069-102-010

600491-540-xxx
600016-102-001
600492-540-xxx
600017-102-001

700034-540-xxx
700001-102-001

600491-540-xxx
600016-102-001
600492-540-xxx
600017-102-001




Table 1.6 Antenna Assemblies

150 Ft. Longwire P/N 600233-817-007
Includes wire, insulators, eye bolts, rope and instructions

150 Ft. Dipole, MSR 7000 - P/N 600034-398-001
Pre-assembled antenna with 40 ft., 450 ohm twin lead feed line, no masts.

150 Ft. Dipole, MSR 7001 P/N 600185-700-001
Included MSR 7000 150 ft. antenna, 40 ft. mast, guys, hardware, instruction manual and
carrying case.

150 Ft. Dipole, MSR 7002 P/N 600185-700-002
Same as MSR 7001, but with two masts.

32 Ft. Whip P/N 600018-398-001
Rugged, self supported, eight section tapered fiberglass antenna. Requires flange
mount base P/N 600018-398-007

Antenna Mounting Base P/N 600018-398-007
Flange mounted base for use with 32 foot whip P/N 600018-398-001
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SECTION 2

INSTALLATION

2.1 GENERAL

Installation of the MSR 6700A Exciter is fast and
simple as the unit is completely wired, calibrated
and tested before shipment from the factory.
Inciuded in this section are procedures for un-
packing, inspection and if necessary, reshipping.

2.2 UNPACKING AND INSPECTION

Unpack the exciter and make certain that all
equipment outlined in Section 1.4 is present.
Retain the carton and packing material until the
contents have been inspected. If there is evi-
dence of damage, do not attempt to use the
equipment. Contact the shipper and file a dam-
age claim.

2.3 RESHIPPING

If return of the equipment should become neces-
sary, a Returned Material (RM) number must first
be obtained from the Mackay Customer Service
Department.  This number must be clearly
marked on the outside of the shipping carton.

2.4 UNIT INSTALLATION

Thoroughly plan the locations of the exciter and
associated equipment and carefully follow all
installation considerations. Satisfactory system
performance depends upon the care and atten-
tion taken prior to and during installation.

The protective connector covers installed on the
exciter for shipping should remain over unused
connectors.

2.4.1 REAR PANEL

All external connections are made to the exciter
rear panel. Mounted on the rear panel are the
following connecturs:

a) AC POWER - Standard AC power connector.
b) ANTENNA - SO-239 type connector.
¢) GND - 1/4 to 20 chassis ground stud.

d) ACCESSORY - 37-pin MS connector for all
control signals for connection of external LPA or
antenna coupler

e) AUDIO - 25-pin miniature D connector con-
tains all audio inputs, auxiliary 13 and 26 VDC
outputs, keying control inputs and transmit mode
indicating signal.

f) RS-232/PRESEL - 25-pin miniature D connec-
tor contains control signals for RS-232C, RS-422,
RS-423 and MIL-STD-188C, and also all signals
required for optional preselector.

g) REF IN-OUT - BNC connector for 5 MHz
reference.  Rear panel switch determines
whether signal is an input or an output.

h) PA FAN - 5-pin connector provides supply
voltage to PA cooling fan.

2.4.2 INSTALLATION CONSIDERATIONS
2.4.2.1 Antenna Site Location

For optimum characteristics and safety, the an-
tenna should be mounted high enough to clear
any surrounding obstructions. The antenna
should also be located as far as possible from
nearby objects such as power lines, buildings,
etc. Figures 2.2 and 2.3 show typical whip and
longwire installations.

2.4.2.2 Adequate Ground

Provide the best possible RF ground for the
exciter and the coupler. Use aflat copper strap 25
mm wide or number 6 or larger gauge wire.
Connectit to the ground terminal at the rear of the
exciter and on the coupler ground. Leads to the
ground system should be as short as possible.

2.4.2.3 Separation

Provide maximum separation between the cou-
pler output (antenna) and the exciter. The coupler
may be mounted up to 61 meters (200 feet) from
the exciter when RG-213U cable is used. For
runs under 30 meters (100 feet), RG-58A/U cable

may be used.
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Figure 2.1 Exciter Outline Dimensions
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NOTE

Transmitters may oscillate if RF power is
radiated or conducted into low level stages.
Evidence of this condition is erratic or exces-
sive RF output. The cause is the close prox-
imity of the antenna to the trans mitter and/or
poor RF grounds.

2.4.2.4 Antenna Lead-In

The lead-in from the coupler to the antenna must
be insulated for at least 10 kV potential and
should not run parallel to metal objects which are
bonded to ground. The coupler should be as
close as possible to the antenna and never more
than 1 meter away, as this will decrease antenna
efficiency.

2.4.3 BASE STATION INSTALLATION

The exciter can be installed in its own (optional)
cabinet for table-top mounting or can be installed
in a communications console.

2.4.3.1 Rack Mount Installation

The exciter may be conveniently mounted in a
standard 19 inch rack by using the exciter rack
mount kit (P/N 600078-700-001). This kit in-
cludes a pair of rack slides and associated hard-
ware. The exciter in the rack mounted configura-
tion requires a standard panel space of 13.21 cm
(5.2 inches).

The front panel is not designed to support the
exciter when the unit is installed in an equipment
rack. Rack slides should be used to support the
exciter when rack mounted.

CAUTION

Do not support the exciter by the chassis
bottom in such a way that the air flow will be
restricted.

If installation assistance is required, consult the
Mackay Customer Service Department.

2.4.4 MARINE INSTALLATIONS

The exciter is not weather, splash and corrosion
resistant and should not be installed where it is
exposed to salt spray. It should be installed in a
well ventilated area away from heat sources,
such as heating vents, etc. The location should
be as close as possible to the power source and
grounding point.

ITIS RECOMMENDED THAT THE EXCITER BE
SECURELY GROUNDED, as poor grounding
can degrade performance. With a metal hull, the
exciter can be grounded directly to the vessel's
structure. With a wood or fiberglass hull, a
ground/counterpoise system must be con-
structed. The counterpoise should have as much
surface area as possible. About 9.5 square
meters (100 square feet) should be provided for
2 MHz operation. A reasonably good ground can
be achieved by bonding together large metal
objects. Bonded to this ground, should be two or
three wide copper straps running as far as pos-
sible, together with three or four cross members
(ground plates may be effective on lower frequen-
cies but are subject to fouling. Therefore, they are
not recommended). Figure 2.4 shows a typical
ground/counterpoise system.

2.5 ANTENNAS AND GROUND SYSTEMS

The exciteris designed to drive a 50 ohm resistive
antenna system with a 2:1 VSWR maximum.

When used with the companion coupler, the
system will drive the following antennas:

CAUTION
The antenna radiates dangerous RF voltage
which can cause burns and injury. Do not
touch the coupler antenna terminal, long wire
or whip antenna while transmitting.
a) WHIP, 5-12 meter (16-35 feet), 1.6 to 30 MHz.

b) LONGWIRE, 15-49 meter (50-150 feet), 1.6 to
30 MHz.

¢) DIPOLE, 1.6 to 30 MHz.
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Some general antenna system guidelines are:
a) Mount the antenna as high as possible.

b) Where possible, use antennas over 1/8 wave-
length long at the lowest operating frequency.
Short antennas are not efficient radiators.

c) Short antennas are most sensitive to ground
loss. When ashort antenna is used, the best

possible ground system should be obtained.
(See Figures 2.2 and 2.3.)

d) On ships with non-metallic hulls, make the
ground/counterpoise system cover as large an
area as possible. Make maximum use of large
metal objects, copper screen, the propellor shaft
and properly bonded copper straps.

e) Use the lowest possible inductance ground
connections for the antenna coupler.



Table 2.1

Mating Connectors to Exciter and Accessories

DESCRIPTION DESIGNATOR MATING PARTS
MIL MACKAY PART NO.

Microphone A1J1 uU-229/U 600388-606-002
CW Key A1J2 PJ-55B 600015-386-001
Accessory A3J43 MS-3106A-28-21P 600375-606-002
Antenna A3J46 PL-259 600244-606-002
PA Fan A3J40 AMP 126-217 600377-606-001
Audio A3J42 DB25P 600292-606-006
RS-232/Preselector A3J44 DB25S 600292-606-005
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Table 2.2

Audio Connector (J42) Pin Assignments

PIN
DESIGNATION

SIGNAL
NAME

DESCRIPTION

1

+13v

CNTL STAT C

CNTL STATD

+26V

/PWR ON

MIC

PTT

SWSTD A

SWSTD B

+13v from internal regulator. For misc.
external use (not to exceed 50mA drain)

With pin 3, this is a 600 ohm balanced
I/O port for remote FSK operation. This
port operational only if remote control
options 700015-700-001 (Remote FSK
Modem) and 700015-700-002 (Address-
able Audio I/0O) are installed. If only
700015-700-001 installed, use FSK port
at pins 15 and 16. See Sections 1.5
and 5.1 for complete instructions.

See pin 2.

+26VDC accessory supply voltage for
external use at maximum 1 amp drain.

Pulling this line low will turn on the ex-
citer.

This is an external microphone input,
tied in parallel to the front panel input.
See Table 2.7.

This input is tied in parallel with the
front panel PTT input. A low state keys
the exciter in any mode. See Table 2.7.

With pin 9, this is a 6002 balanced
transmit audio input line. Switched
standard audio is connected to the
standard (#1) transmit modulator board
when the unit is addressed via remote
control. This port is operational only if
remote control option 700015-700-002
is instalied. See Sections 1.5 and 5.2.

See pin 8.




Table 2.2

Audio Connector (J42) Pin Assignments (Cont.)

PIN SIGNAL DESCRIPTION
DESIGNATION NAME
10 SWISB A With pin 11 switched ISB audio is the

same as switched STD Audio (pins 8
and 9) except that it is routed to the ISB
(#2) transmit modulator board to pro-
duce lower sideband audio when the
exciter is in the ISB mode. Two options
must be installed for this port to be op-
erational: ISB option and Remote Con-
trol option 700015-700-002. See Sect-
ion 1.5 and 5.2 for complete infor-

mation.
11 SWISB B See pin 10. |
12 GND Connected to radio chassis."y
13 GND Connected to radio chassis.
14 SPARE No connection.
15 CNTL STAT A With pin 16, this is a 600Q balanced

I/0 port for remote FSK operation. This
port operational only if remote control
option 700015-700-001 installed. See
Section 1.5, 5.1 for complete informa-

tion.

16 CNTL STAT B See pin 15. '

17 /TX2 This output is low while the exciter is
keyed. Will sink 10 mA maximum.

18 /EXT KEY Pulling this input low will key the exciter
in any mode.

19 RECEIVE AUDIO This input line is connected directly to

pin E on the front panel microphone
connector. It can be used to bring re-
ceiver (or other) audio to the earpiece of
a handset or headset.

20 KEY PIN No signal. Used to key internal cabling
to prevent improper connection.

~.




Table 2.2

Audio Connector (J42) Pin Assignments (Cont.)

PIN SIGNAL DESCRIPTION

DESIGNATION NAME

21 ISB B See pin 22.

22 ISB A With pin 21, this is a 600Q balanced

audio input for lower sideband when the
exciter is in the ISB mode. Operational
only if ISB option is installed. See Sec-

tion 1.5, 5.2.
23 STD B See pin 24.
24 STD A With pin 23, this is a 600Q2 balanced

audio input for all modes except lower
sideband when in ISB mode.

25 /EXT FSK KEY Pulling this input low will key the exciter
only in FSK mode.
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Table 2.3

Accessory Connector (J43) Pin Assignments

PIN
DESIGNATION

SIGNAL
NAME

DESCRIPTION

A

/FAULT

/KEY ENABLE

/KEY INTERLOCK

/SURVEILLANCE TUNE

/CHA1

/MED PWR

GND

/SILENT TUNE

This is a normally high input from the anten-
na coupler or external LPA. When this line
is pulled low, the front panel FAULT INDI-
CATOR will light after a 120 mSec delay.

This is a normally high input from the anten-
na coupler that is used to key the transmit-
ter (when pulled low) during a tune cycle.

This line must be held low to enable keying
the transmitter.

This line is an output to the antenna coup-
ler. A low state on this line will put the
coupler in the surveillance tune mode.

This output is the least significant bit of an 8
bit BCD number that gives the MSR 4030

Coupler the channel number information re-
quired for silent tune mode. The sequence

- for these lines from least to most significant

bitis: CH1, CH2, CH4, CH8, CH10, CH20,
CH40, CH80. These outputs are available

regardless of tune mode selection or anten-
na coupler selection.

This is normally high output to the MSR
1020 Power Amplifier. Pressing the RF
Level 3 key on the front panel will pull this
line low if an MSR 1020 is connected. A
low state on this line sets the MSR 1020 to
its medium power mode.

This GND is the reference for all digital /O
signals and supply voltages available at this
connector.

This line is an output to the MSR 4030
Coupler. A low state on this line will put the
coupler in the silent tune mode.
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Table 2.3

Accessory Connector (J43) Pin Assignments (Cont.)

PIN
DESIGNATION

SIGNAL
NAME

DESCRIPTION

J

/TUNE

/READY

/CH4

/TUNING

/CH8
/CH20

EXT REFLECTED PWR

/BYPASS

This line is an output to the antenna coup-
ler. Initialization of a tune cycle other than
silent tune will cause this line to go low and
the coupler to begin a tune cycle.

This line is an input from the antenna coup-
ler. At the completion of a successful tune
cycle, the antenna coupler will pull the
/READY line low which illuminates the
ready indicator on the front panel.

See pin E in this section.

This line is an input from the antenna coup-
ler and the kilowatt amplifier. When the -
coupler begins a tune cycle, it pulls this line
low which causes the not-tuned indicator on
the front panel to illuminate until the com-
pletion of the tune cycle. Pulling this line
low from an external source for at least 20
usec will cause the MSR 6700A to initiate a
tune cycle if its VSWR Retune switch in ON.

See pin E in this section.
See pin E in this section.

This line is an analog input to the front pan-
el meter which normally carries reflected
power voltage from an antenna coupler

or amplifier. With the panel meter in the
RFL mode, 0 VDC will cause no deflection
and 0.5 to 0.7 VDC will cause full scale
deflection.

This line is an output to the MSR 4030
coupler. Pressing the Bypass key on the
front panel will take this output low enabling
the coupler bypass function (if this option is
installed in the coupler). This line will go
high while the Exciter is keyed.
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Table 2.3

Accessory Connector (J43) Pin Assignments (Cont.)

PIN SIGNAL DESCRIPTION
DESIGNATION NAME
T /B3 This is one of eight active low outputs which
are used by the MSR 1020 Amplifier to sel-
ect the appropriate harmonic filter.
BAND 1 1.6-1.9999 MHz
BAND 2 2.0-2.9999 MHz
BAND 3 3.0-3.9999 MHz
BAND 4 4.0-5.9999 MHz
BAND 5 6.0-8.9999 MHz
BAND 6 9.0-12.9999 MHz
BAND 7 13.0-19.9999 MHz
BAND 8 20.0-29.9999 MHz
Only one of these lines will be low at a time.
u /B4 See pin T, this section.
\ /B5 See pin T, this section.
W /CH80 See pin E, this section.
X /B6 See pin T, this section.
4 /CH2 See pin E, this section.
a /B8 See pin T, this section.
b /B7 See pin T, this section.
c ALC GND This GND is the reference for external ALC
and ACC voltages.
d /B1 See pin T, this section.
e /B2 See pin T, this section.
f /LOW POWER This output is not presently used.
g /CH10 See pin E, this section.
h /GROUP SELECT This pin is grounded. This allows the MSR

4030 to accept channel information from
CH 11 to 96.
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Table 2.3

Accessory Connector (J43) Pin Assignments (Cont.)

PIN
DESIGNATION

SIGNAL
NAME

DESCRIPTION

j

ALC

/COUPLER ENABLE

ACC

/CH40

TX2

+26VDC

LPA ON

This is an analog input for control of the RF
Power output of the Exciter in all modes ex-
cept AME. ltis intended for feedback con-
trol of system power when the MSR 1020
Amplifier is used. With 0 VDC at this pin,
the exciter will have full RF output as deter-
mined by its internal ALC loop. As thein-
put voltage is increased to 4 VDC, the out-
put power will decrease to zero.

This input must be held low for the MSR
6700A to be able to initialize any coupler
tune mode.

This is an analog input that controls the AM
carrier power out from the Exciter. At 0.0
VDC input, the AM carrier power is deter-
mined by the internal ACC loop. As the in-
put voltage is increased to 4 VDC, the AM
carrier power will go to zero.

See pin E, this section.

This output will be low while the Exciter is
keyed.

Accessory power source, 26 VDC nominal
fused for 5A.

This output goes high to turn on an MSR
1020 when RF Power buttons 3 or 4 are
pressed. The microprocessor will not allow
these buttons to light if an MSR 1020 is not
connected. Pressing 3 or 4 with pin "s"
loaded with 500 to 1000 ohms (or an LPA
connected and turned on) will cause it to go
high (3 to 6V) and stay high until button 1
or 2 is pressed. With pin "s" loaded with
10k ohms or greater, it will pulse high for
about 50 msec when button 3 or 4 is
pressed.
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Table 2.4

RS-232/Preselector (J44) Pin Assignments

This connector shares control lines for RS-232, RS-422, RS-423, MIL-STD-188 Remote Control and
an optional preselector. The preselector lines are operational only when the preselector is installed.
For more information on the preselector option (MSR 6300 P/N 700007-700-002) see Sections 1.5 and
5.3. The remote control lines are always operational and are on pins 3,4,6,7,8,9, 18.

Remote control pin assignments are not standard. Remote control formats and baud rates are set by
dip switches on the Interface Board (see Table 3.1). Preselector control lines are active high, BCD
coded to the exciter output frequency. See Table 2.5 for signal specifications.

PIN SIGNAL DESCRIPTION

DESIGNATOR NAME

1 1M4 BCD "4" bit, 1 MHz DECADE output.

2 GND Exciter chassis ground.

3 RXB BAL Return for pin 18, RS-422 only.

4 TXB Remote control transmit data output, port 2.
5 1M8 BCD "8" bit, 1 MHz decade output.

6 TXB BAL Return for pin 4, RS-422 ONLY.

7 RXA BAL Return for pin 9, RS-422 ONLY.

8 TXA BAL Return for pin 10, RS-422 ONLY.

9 RXA Remote control receive data input, port 1.
10 TXA Remote control transmit data output, port 1.
11 100K1 BCD "1" bit, 100 kHz decade output.

12 10K1 BCD "1" bit, 10 kHz decade output.

13 100K2 BCD "2" bit, 100 kHz decade output.

14 1M2 BCD "2" bit, 1 MHz decade output.

15 1M1 BCD "1" bit, 1 MHz decade output.

16 10M2 BCD "2" bit, 10 MHz decade output.
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Table 2.4

RS-232/Preselector (J44) Pin Assignments (Cont.)

PIN SIGNAL DESCRIPTION

DESIGNATOR NAME

17 10M1 BCD "1" bit, 10 MHz decade output.

18 RXB Remote control receive data input, port 2.

19 SPARE —

20 TX2 This output is low during transmit. It is used tg
enable the Preselector for transmit opera-
tion.

21 10K8 BCD "8" bit, 10 kHz decade output.

22 100K8 BCD "8" bit, 100 kHz decade output.

23 10K4 BCD "4" bit, 10 kHz decade output.

24 100K4 BCD "4" bit, 100 kHz decade output.

25 10K2 BCD "2" bit, 10 kHz decade output.
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Table 2.5

Specifications for Remote Control/Preselector (J44)

SIGNAL NAME

SPECIFICATION

Preselector (BCD) Control Voltages -
Active High

Remote Control Lines - RS-232, RS-423,
MIL-STD-188

TXA, B:

RS-232/RS-423

MIL-STD-188C

RXA, B:

RS-232/RS-423

MIL-STD-188C

Remote Contro!l Lines - RS-422
TXA/TXA BAL; TXB/TXB BAL
(RS-422 TRANSMIT)

RXA/RXA BAL; RXB/RXB BAL
(RS-422 RECEIVE)

High Output: +3.5 to 5.5V
Low Output: 0to 0.7V

Two ports are available, i.e., for daisy chaining
(RXA, TXA, and RXB, TXB). A received signal
on RXA, e.g., will be processed in the Exciter
and also duplicated as an output on RXB. A
transmitted control (or status) signal from the
Exciter will exit both TXA and TXB.

Logic 1: -4V to -6V/-3.6V to -6V
Logic 0: +4V to +6V/+3.6V to +6V
Baud Rate: 300 to 9600 Baud

Logic 1: +4V to +6V
Logic 0: -4V to -6V
Baud Rate: 300 to 9600 Baud

Logic 1: -3V to -25V/-0.2V to -6V
Logic 0: +3V to +25V/+0.2V to +6V
Baud Rate: 300 to 9600 Baud

Logic 1: +0.6V to +7V
Logic 0: -0.6V to -7V
Baud Rate: 300 to 9600 Baud

These lines are returns for RXA, TXA, RXB,
TXB to form balanced pairs required for RS-422

Logic 1: -2 to -6V
Logic 0: +2 to +6V

Logic 1: -0.2 to -6V
Logic 0: +0.2 to +6V
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Table 2.6

PA Fan Connector (J40) Pin Assignments

PIN SIGNAL DESCRIPTION

DESIGNATION NAME

A +26 VCD Supply voltage for blower fan: 26 VDC at
1A.

D GND This is the reference for the fan supply volt-

age and temperature signal.
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Table 2.7

Microphone Connector (J1) Pin Assignments

PIN SIGNAL DESCRIPTION

DESIGNATION NAME

A GND This is the reference for: PTT, microphone
audio inputs, and the receive audio output.

B RECEIVE AUDIO This line is connected directly to pin 19 of
J42. This line is used to provide receive au-
dio to the handset.

C /PTT This is an active low input that will key the
exciter in any operating mode.

D&E MIC AUDIO IN These pins are in parallel. The input char-

HI-LEVEL DYNAMIC
P/N 600352-713-001

LO-LEVEL DYNAMIC
P/N 600002-386-001

CARBON
P/N 600014-386-001

acteristics of these lines are determined by
the CAR/DYN switch on the Mother board
and JP1 on the Transmit Modulator board.

With the Mother board switch in the DYN
position, 200 mV RMS at 1 kHz will produce
rated sideband output power.

With the Mother Board switch in the CAR-
BON position and JP1 in 2-3 position, 1 mV
RMS at 1 kHz will produce rated sideband
output power.

With the Mother board switch in the CAR-
BON position and JP1 in the 1-2 position,
100 mV RMS at 1 kHz will produce rated
sideband output power.
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Table 2.8

CW Key Jack (J2)

1. Low input keys the Exciter in CW mode only.

2. High input unkeys the Exciter. The Exciter returns to the RECEIVE mode only after the CW hangtime
expires.

3. CW hangtime is adjustable from 0.5 to 4 seconds on the coupler interface board.
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Figure 2.5 Typical System Interconnect Diagram
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SECTION 3

OPERATION

3.1 GENERAL

This section describes the functions of the con-
trols and connectors and explains internal adjust-
ments of the standard MSR 6700A. Complete
operating instructions for the standard exciter are
provided; operating instructions for non-standard
functions are detailed in Section 5.

3.2 FRONT PANEL CONTROLS AND
CONNECTORS

Refer to Figure 3.1 for contro! locations.
NOTE

Some front panel function switches contain
LEDs (Light Emitting Diodes) to indicate when
a particularfunctionis active. Switches do not
mechanically activate the LEDs. The LEDs are
turned on by the microprocessor when it se-
lects the various functions.

3.2.1 MICROPHONE CONNECTOR

This connector is for a high or low level dynamic
or for a carbon microphone. The exciter is nor-
mally configured for the high level dynamic micro-
phone that is shipped with the unit. Refer to
paragraph 3.4 to configure the unit for a low level
dynamic or carbon microphone.

The exciter may be keyed in any mode using the
front panel microphone connector. Keying via the
microphone PTT keyline also inhibits rear panel
audio signals which are replaced by the micro-
phone audio. When the exciterisin the ISB mode,
the user can select which sideband should re-
ceive the microphone audio. See Section 3.2.13
for a full explanation.

NOTE

Operation of most MSR 6700A front panel
controls is inhibited while the unit is keyed.
The exceptions are meter buttons and MIC

selector buttons when in ISB hode.

3.2.2 CW KEY JACK

This connector is a standard 1/4 inch phone jack
intended for use with a CW key. The unit may be
keyed from this jack in the CW mode only.
3.2.3 POWER SWITCH

This two-position rotary switch applies primary
power to the unit when in the "ON" position.

3.2.4 CHAN (CHANNEL) BUTTON AND
CHANNEL DISPLAY

* This button prepares the unit for channel number

entry. When pushed, the button indicator lights
and dashes appear in the display. The unit ex-
pects a two digit channel number entry from the
keyboard. Channel entry is terminated by push-
ing the E (Enter) key in the keypad. See Section
3.5 for complete operating instructions.

3.2.5 FREQ (FREQENCY) BUTTON AND
FREQUENCY DISPLAY

This button prepares the unit for frequency entry.
When pushed, the button indicator lights and the
frequency may be entered starting with the most
significant digit. The MSR 6700A operatingrange
is 1.6 to 29.99999 MHz, so any frequencies
entered which are out-of-range will be translated
back into the exciter's operating range. Low
frequencies will be raised to 1.60000 MHz; high
frequencies dropped to 29.99999 MHz.

If an error is made in frequency-entry, simply
press C (Clear) and the incorrect digit is removed.
When entering the operating frequency, itis not
necessary to enter the full seven digits. The E
button may be pushed at any point to terminate
the entry. Any unentered digits will be entered as
zero when the E button is pushed. Refer to
Section 3.5 for complete operating instructions.
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3.2.6 NUMBER KEYPAD

This 3 x4 array contains the number keys plus the
function keys C (clear) and E (Enter).

The C key may be pushed at any time to terminate
the currentoperation and reset the unit. The E key
must be pushed to complete the entry of channel
or frequency data.

3.2.7 COUPLER BYPASS

This button activates the bypass option in the
MSR 4030 Antenna Coupler. When activated, the
antenna RF signal bypasses the antenna coupler
tuning elements. This allows improved reception
to a receiver sharing the antenna, and operating
at a different frequency. The bypass function is
over-ridden whenever the exciter is keyed.

The first push on the button activates the bypass
function; the button LED lights. Another push
disengages the bypass. However, since the MSR
6700A cannot tell if the bypass option is installed,
the button LED will come on for MSR 4030 cou-
plers which do not have the bypass option in-
stalled.

NOTE

The coupler bypass option should not be ac-
tivated during ARQ operation. The bypass
relay cannotkeep up with the fast keying rates
required.

3.2.8 COUPLER TUNE AND SILENT TUNE

These buttons initiate either a regular RF tune
cycle or a silent tune cycle in the antenna coupler.
If no coupler is present in the system, these
buttons will not function. If the couplerin use does
not have silent tune capability, then the silent tune
button will not function.

Silent tune is a feature available with the MSR
4030 Coupler that allows coupler tuning without
the presence of RF drive. The coupler accom-
plishes this by storing the locations of the tuning
elements after an initial RF drive tune in a specific

channel (channels 01 through 95 may be used).

The coupler recognizes when that channel is
subsequently selected, and tunes by returning
the tuning elements to the stored locations.

3.2.9 STATUS DISPLAY

The four LED indicators in this display monitor the
status of an antenna coupler or LPA connected to
the MSR 6700A. The READY, NOT TUNED, and
FAULT lights indicate coupler status. The FAULT
indicator will also light to show faults within the
MSR 6700A. See paragraphs 3.5.6 and 3.5.7
covering coupler operation for more information
concerning the coupler status LEDs.

THE LPA "ON" indicator lights when an MSR
1020 1 kW LPA or MSR 1030 400W LPA is
connected to the exciter and has been activated
by selecting system RF power level 3 or level 4
(see paragraph 3.2.11).

3.2.10 MODE BUTTON AND DISPLAY

This display indicates the current operating
mode. The button is used to change modes. Each
press switches the mode to the nexthighestmode
listed in the display.

The mode can only be changed when the exciter
is in channel "00" (scratchpad mode) or when in
the channel or frequency entry mode.

3.2.11 RF POWER BUTTON AND DISPLAY

This button selects the RF output power level of
the exciter or exciter/LPA system.
The nominal power levels are as follows:

4 1000W (with LPA)
3 500W (with LPA)
2 125W

1 25W

The RF PWR button operates in the same way as
the MODE button. Each press raises the RF
power to the next highest level.

An unavailable RF power level cannot be se-
lected. If there is no LPA in the system, the exciter
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will stay in power levels 1 and 2. Because there is
no low power setting available when in the AME
or A3A mode, the exciter will not allow level one
to be selected when in the these modes.

3.2.12 METER AND FWD/RFL
BUTTONS

The front panel meter indicates either forward or
reflected power as determined by the FWD and
RFL buttons. A transmit mode indicating LED in
the upper-right corner of the meter is illuminated
whenever the exciter is keyed.

The forward power meter reading is an indication
of the relative forward power of the MSR 6700A
itself. The reflected power reading is indicative of
the reflected power seen at the system compo-
nent nearest the antenna. If the system consists
of an exciter connected directly to an antenna,
there is no reflected power reading. If there is also
an LPAinthe system, the reflected power reading
comes from the LPA. If the system includes an
antenna coupler (with or without an LPA), coupler
reflected power will be displayed on the meter.

3.2.13 MICROPHONE BUTTONS

These buttons are used to select and indicate
which sideband the microphone audio is to be
transmitted on: upper sideband or lower side-
band. The microphone buttons are functional only
when the exciter is in the ISB mode. The button
LEDs, however, are functional in all modes.

In any mode, when the exciter is keyed using the
PTT inputs, microphone audio replaces rear
panel audio input on the sideband designated by
the button LED.

Pressing the MIC USB or MIC LSB buttons when
in any mode other than ISB will have no effect.
When in the ISB mode, pressing either button
shifts the microphone audio to the sideband se-
lected.

3.2.14 REMOTE KEY

Pressing the remote key transfers control of the
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exciter to a companion MSR 6420 Remote Con-
trol Unit or to remote control by a computer. While
in the remote mode, all MSR 6700A front panel
controls are inhibited and all functions are con-
trolled by the RCU. Front panel keying functions
(PTT, CW Key, andrearpanel PTT in parallel with
front panel MIC PTT) are inhibited. Rear panel
keying inputs remain active in the remote mode.
To return the MSR 6700A to local control, press
the remote key again.

3.2.15 DIMMER KNOB

This knob controls the brightness of the front
panel displays and indicator LEDs.

3.3 REAR PANEL CONTROLS
AND CONNECTORS

3.3.1 POWER CONNECTOR

Accepts AC power input of 115 or 230 VAC
nominal, internally selected in the power supply.

3.3.2 EXTERNAL REFERENCE INPUT, J41

A BNC jack accepts an external refer-ence fre-
quency input or can be used as an output port for
the radio's internal 5 MHz reference. See Section

3.3.3.
3.3.3 EXT/INT REFERENCE SWITCH, S1

Used to select the internal reference signal or an
externally applied reference at the external refer-
ence input, J41.

3.3.4 ACCESSORY CONNECTOR, J43

Used to transfer control signals between the
exciter and an LPA or antenna coupler. Refer to
Section 2 for detailed control line information.
(Mates with standard MS connector MS3106A
28-21P.)

3.3.5 PA FAN CONNECTOR, J40

Used to supply DC power to the PA fan.




J1 MICROPHONE

J2 CW JACK

FREGUERCY SrATUS

1258155

Figure 3.2

Front Panel Connectors
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3.3.6 RF OUTPUT, J46

Used to connect PA RF output to the antenna or
to an antenna coupler or LPA. Mates with PL-259
connector.

3.3.7 AUDIO CONNECTOR, J42

This DB-258S connector accepts the various audio
inputs, as well as key commands, and other
various inputs and outputs. Refer to Section2 for
a complete list of J42 pin assignments.

3.3.9 RS-232 CONNECTOR, J44

This DB-25P connector accepts control inputs for
the various available remote control modes, as
well as BCD interface option inputs and outputs.
Refer to Section 2 for a complete list of J44 pin
assignments.

3.4 INTERNAL CONTROLS AND
ADJUSTMENTS

3.4.1 GENERAL

The MSR 6700A is designed to work with a wide
variety of external equipment. This section iden-
tifies the locations and setting of the various
jumpers, switches and potentiometers used by
the operator to adapt the exciter to his particular
system configuration. This section explains only
the adjustments likely to be required by the opera-
tor. Other settings are explained in Section 4 of
this manual. Adjustments related to optional
equipment are described in Section 5. Refer to
Figure 3.2 for control locations.

3.4.2 LINE VOLTAGE

Two switches under the power supply top cover
configure the power supply to accept AC line
voltage of either 115 or 230 VAC. Follow instruc-
tions printed on the power supply cover.

3.4.3 MICROPHONE SWITCHES

A switch and a jumper plug are used to configure
the exciter for low level dynamic, high level dy-
namic, or carbon microphone. The switch is lo-
cated on the mother board (S2). The jumper is on
the Transmit Modulator board (JP1).
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The switch and jumper should be set as follows:

CARBON LOW LVL HILVL

MIC DYNMIC DYNMIC
S2 CAR CAR DYN
JP1 Pins 1-2  Pins 2-3 N/A

See Table 2.7 for microphone specifications.
3.4.4 SPEAKER SIDETONE LEVEL

Potentiometer R6 on the Interface board adjusts
the volume level of the CW sidetone heard in the
front panel speaker.

It also adjusts antenna coupler tuning beep signal
volume.

3.4.5 AUDIO INPUT ADJUST

Potentiometer R1 on the Transmit Modulator
board adjusts the level of the rear panel STD and
ISB audio input signals.

3.4.6 COUPLER CONTROL SWITCHES
LOGIC BOARD COUPLER SWITCHES

The switches on these boards, S1 on the Coupler
Interface board and S1 on the Logic board, are
used to select the various coupler functions. Ifno
coupler is connected, it does not matter if these
switches are open or closed. See Table 3.2 foran
explanation of the coupler functions, and Table
3.3 for switch closure instructions.

3.4.7 CW DELAY

Potentiometer R20 on the coupler interface board
is used to adjust transmitter CW unkey delay. The
CW delay time may be varied from approximately
0.5 to 4 seconds. Delay time is increased by
rotating R20 clockwise.

3.4.8 COMPRESSOR INHIBIT JUMPER

Jumper plug JP9 on the mother board can be
used to inhibit the audio compressor(s) whenever
the EXT KEY input on the rear panel is used to key
the exciter. Refer to paragraph 3.4.10 for jumper
location and instructions.
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Figure 3.3 Internal Control Locations
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3.4.9 BAUD RATE AND REMOTE MODE
SWITCHES

These switches on the Interface board are used
to configure the exciter for the remote control
communication mode desired. Table 3.1 shows
switch closures required for the various modes
and baud rates. See paragraph 3.5.7 for more
information and references.

3.4.10 MOTHER BOARD JUMPERS
JP1-JP10

These three position jumpers are used to config-
ure the MSR 6700A to accept various jumpers or
optional functions. Jumpers JP1-JP8 are factory
pre-set for the options installed in the exciter and
should require no chnages unless the user adds
or removes Remote Control Option boards at J7
or J6. JP9 and JP10 positions depend on cus-
tomer preference. They are normally factory pre-
set to the following positions:

JP9: Closed (compressor disabled)
JP10: Open (tone key enabled)

An explanation of each jumper's function follows.
Refer to Mother board schematic for exact wiring
and Figure 3.3 for jumper locations.

JP1, JP2 - Bypass standard audio around Tone
Key/Modem board connector J7

JP3, JP4 - Bypass standard audio around Audio
Interface board connector J6.

JP5, JP6 - Connect CNTL/STAT audio (for FSK
Modem) to Tone Key/Modem board.

JP7, JP8- Bypass ISB audio around Audio Inter-
face board.

JP9 - Disables Transmit Modulator board com-
pressors when the exciter is keyed via the EXT
KEY input on the rear panel.

Closed (Disabled): Jumper towards rear panel
Open (Not Disabled): Jumpertowards front panel
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JP10 - JP10 brings the tone keying function
under switched audio remote control. When
closed, the tone keying circuitry will function only
if the RADIO SELECT line is high. For more
details, see Section 5 description of remote
control option boards.

CONFIGURATION - AUDIO JUMPERS JP1-JP8

a) Standard Exciter. No Tone Key/Modem board
(J7). No Audio Interface board (J6).

JP1, JP2 closed - Jumpers away from power
supply.

JP3, JP4 closed - Jumpers toward power supply.
JP5, JP6 closed - Jumpers toward power supply.
JP7, JP8 closed - Jumpers toward front panel.

b) Remote Control Option P/N 700015-700-001
Tone Key/Modem board installed in J7. No Audio
Interface board.

JP1, JP2 open - Jumpers toward power supply.
JP3, JP4 closed - Jumpers toward power supply.
JP5, JP6 closed - Jumpers toward power supply.
JP7, JP8 closed - Jumpers toward front panel.

¢) Remote Control Option P/N 700015-700-002
No Tone Key/Modemboardin J7. Audio Interface
board installed in J6.

JP1, JP2 closed - Jumpers away from power
supply.

JP3, JP4 open - Jumpers away from power sup-
ply.

JP5, JP6 open - Jumpers away from power sup-

ply.
JP7, JP8 open - Jumpers toward rear panel.

d) Both Remote Control Options installed. Tone
Key/Modem board installed in J7/ Audio Interface
board installed in J6.

JP1, JP2 open - Jumpers toward power supply.
JP3, JP4 open - Jumpers away from power sup-
ply.

JP5, JP6 open - Jumpers away from power sup-
ply.

JP7, JP8 open - Jumpers toward rear panel.
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3.5 EXCITER OPERATION

Paragraphs 3.5.1 and 3.5.2 give instructions for
programming channel, frequency, emission
mode, and power level information at the exciter
front panel.

Subsequent paragraphs describe how to use the
exciter alone or in a system.

There are two basic modes of exciter operation:
Frequency mode and Channel mode. The only
real difference is that the frequency mode uses
"scratchpad” channel 00 and the frequencies are
not stored as a separate channel. Channel mode
refers to operation using frequencies and chan-
nels previously stored in memory.

3.5.1 CHANNEL MODE -
HOW TO STORE FREQUENCIES

a) Pressthe CHAN button. Dashes will appear in
the display, ready for an entry from the keypad.

b) Selectthe desired channel number (single digit
entries are preceeded by 0, asin 02). The fre-
quency previously stored in that channel will be
displayed.

c) Tochange frequencies, press the FREQbutton
and enter the new operating frequency. PressE
(Enter). Select the desired RF power level and
mode. Press E again.

d) Repeat the above procedure to program more
channels - up to 99.

e) If a mistake is made in frequency entry, press
C (Clear) and re-enter the incorrect digit.

f) If an out-of-range frequency is entered, the
MSR 6700A will translate the frequency to the
closest valid frequency when the "E" button is
pushed. Low frequencies below 1.6 MHz will be
translated up to 1.6 MHz, and high frequencies
will be translated down to 29.99999 MHz.

g) When entering frequency information, it is not
necessary to enter the full seven digits. The E
button may be pushed at any time to terminate the
entry. Any unentered digits will be entered as
zeros when the E button is pushed.
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3.5.2 FREQUENCY (SCRATCHPAD)
MODE OPERATION

a) Select frequency mode operation by pressing
the FREQ button. The channel display will indi-
cate the scratchpad channel 00.

b) Enter the desired operating frequency, and
press E to enter. :

¢) While in the scratchpad mode, emission mode
and power level may be changed at any time.

3.5.3 SELECTING A STORED CHANNEL
a) Press the CHAN button.
b) Enter number of desired channel.

c) Press E to enter new channel. The exciter is
now configured per the previously stored channel
information.

3.5.4 OPERATING THE EXCITER WITH
A 50Q ANTENNA/DUMMY LOAD

a) Connnect power connector to correct AC sup-
ply voltage. Connect RF OUT to a 50 ohm an-
tenna or 125W dummy load.

NOTE

When the exciter is used without an antenna
coupler, the accessory plug which jumpers
pin C (key interlock) to pin G (ground) must be
installed at J43. The exciter will not transmit
without this ground. The accessory plug can
be found in the MSR 6700A Accessory Kit.

b) Connect the microphone and turn the power
switch to "ON".

c) Select desired channel, frequency, power
level, and emission mode.

d) Press the FWD METER button to display
forward power.

e) To transmit, press the MIC button and speak
atanormal volume level with the microphone held
1210 50 mm (1/2to 2inches) from the mouth. The
exciter audio compressor will adjust volume level




Table 3.1 Baud Rate and Remote Mode Switches
(Interface Board MSR 5050A, MSR 6700A)

BAUD RATE SWITCH
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4 —_— | ——|— 0 0| X 0 — — -— —
5 — j— -] X X110 X - — — —
6 — |- —|— 0 0| X 0 — — - —
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as necessary.

3.5.5 OPERATING THE EXCITER WITH
AN LPA

Operation of the MSR 6700A with the MSR 1020
1 kW LPA or MSR 1030 400W LPA varies little
from standard operation. Differences are:

a) Power level desired must be selected as
always, but two more power levels are available
with the MSR 1020: power level 3 (500W nomi-
nal) and power level 4 (1 kW nominal). With the
MSR 1030 power levels 3 and 4 both result in
nominal 400W.

b) Reflected power meter indication on the front
panel will be the reflected power at the LPA. If an
antenna coupler is also in the system, the re-
flected power signal will come from the antenna
coupler.

c¢) Forward power meterindication may not be full
scale for full power out. The MSR 1020 or MSR
1030 LPAs require varying amounts of exciter
power for full power out at different frequencies
and output loads. Check LPA power meter for
actual system output power level; exciter forward
power meter shows exciter power required to
drive the LPA.

d) Faultindications atthe MSR 6700A front panel
may be signalled by the LPA. Check LPA for
faults before assuming that fault originates in the
exciter.

3.5.6 OPERATING THE EXCITER WITH THE
MSR 4020, MSR 4020A, OR MSR 4030
ANTENNA COUPLER

NOTE

If the MSR 4020 or MSR 4020A coupleris used,
it must be a 24V coupler.

NOTE
See Table 3.2 for definitions of the coupler

functions mentioned in the following para-
graphs.
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Basic system operation does not vary with the
addition of an antenna coupler. The only changes
are the coupler status LEDs on the front panel
and the use of the coupler tune buttons.

3.5.6.1 Normal RF Tune Mode

a) Upon initial turn on of the exciter or coupler or
after a channel change, the front panel FAULT
LED will come on. This is an indication from the
coupler that it has not yet been tuned.

b) Press the TUNE button. The front panel
FAULT LED should extinguish and the NOT
TUNED LED will light, indicating a tune cycle in
process.

c) When coupler operation is complete, the NOT
TUNED LED will go out and the READY LED will
come on. The system is now ready for operation.

d) If the coupler cannot tune (due to a damaged
antenna, for example) the frontpanel FAULT LED
will flash to indicate fault at the coupler. The
coupler will try to tune for 30 seconds. The
exception to this is a fault mode which prevents
the coupler from receiving an RF tone signal. In
this instance, the coupler will not time out and the
NOT TUNED LED will remain lit.

3.5.6.2 Auto RF-Tune

When the exciter is configured for AUTO-RF
TUNE, the TUNE button does notneedto be
pressed to initiate an RF tune. The exciter will
command a tune cycle after a channel change.

NOTE

The MSR 6700A is configured for auto-RF
tune at the factory. See Table 3.3 for coupler
function configuration instructions.

3.5.6.3 Silent Tune

A SILENT TUNE is initiated just like a normal RF
TUNE cycle, using the SILENT TUNE pushbut-
ton. It must be remembered that the SILENT
TUNE mode can only be used on any channel
after an RF TUNE has been performed one time




atthatchannel. This is because the coupler uses
memory locations stored during that initial RF
TUNE to determine tuning element locations.

The correct procedure for using SILENT TUNE is
as follows:

a) Perform a successful RF TUNE on all pro-
grammed channels. (Channels 01 to 96 may be
used.)

b) All subsequent tune cycles at those channels
can be SILENT TUNES.

c) If the frequency assigned to any channel is
changed, or a new channel is stored in memory,
perform an RF TUNE at that channel before using
the Silent Tune mode.

d) If the system antenna is changed or modified,
an RF tune must again be performed at all chan-
nels to adapt coupler memory to the new antenna
characteristics.

If an attempt is made to perfrom a SILENT TUNE
on a channel that has not been previously tuned,
the coupler will try to tune for 30 seconds and then
time out. The front panel FAULT LED will flash to
indicate this.

If the frequency stored in any channel is changed
and a silent tune attempted without first perform-
ing an RF Tune, the coupler tuning elements will
set to tune to the original frequency. A VSWR
fault will then occur when the unit is keyed,
prompting the user to re-tune the coupler with an
RF Tune.

3.5.6.4 Auto-Silent Tune

When the MSR 6700A is configured for the
AUTO-SILENT TUNE mode, the coupler will au-
tomatically perform a SILENT TUNEcycle each
time a different stored channel is selected. The
AUTO-SILENT TUNE is performed as soon as
the new channel is entered.

All SILENT TUNES use memory information
stored during previous RF TUNES, so it is advis-
able to perform an RF TUNE at all programmed
frequencies before configuring the exciter for

AUTO-SILENT TUNE. Alternatively, one can
walit for the coupler to time out after being unable
to SILENT TUNE at a previously untuned fre-
quency, then perform an RF TUNE. Subsequent
SILENT TUNES at that channel will be success-
ful.

3.5.6.5 VSWR Retune

When the MSR 6700A is configured for VSWR
RETUNE, any VSWR fault experienced by the
coupler (or LPA, if connected) will command the
coupler to enter an RF TUNE cycle.

3.5.6.6 Recommended Tuning Modes

The MSR 6700A is setin the factory for AUTO-RF
TUNE and tuning beep. Do not use AUTO-RF
TUNE and AUTO SILENT TUNE simultaneously.
See Tables 3.2 and 3.3 for complete information
regarding coupler functions, their availability with
the various couplers, and switch settings to yield
desired functions.

3.5.7 OPERATING THE EXCITER WITH THE
MSR 4040 DIGITAL COUPLER

The extremely high speed operation of the MSR
4040 necessitates a different set of operating
instructions. See the Technical Manual provided
with the MSR 4040 for more complete explana-
tions and instructions.

Upon initial turn of of the MSR 4040 coupler,
status LEDs will indicate READY. This varies
from the other couplers because of the MSR 4040
memory pre-tune feature.

3.5.7.1 Tuning Procedure

An RF tune cycle may be initiated by pressing the
TUNE pushbutton on the exciter front panel. The
coupler uses an AM carrier from the exciter to
tune, and the tune cycle will be completed in
approximately 1/2 second. During the tune cycle,
the NOT TUNED LED on the exciter front panel
will come on, as soon as the cycle is complete, it
will go out, and the READY LED will come back
on. The relay positions for this tune are recorded
in the coupler memory relative to the selected
channel number.
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The nexttime this channelis selected, the coupler
pretunes per the recorded data in approximately
five (5) milliseconds. The coupler memory can
store tuning data for all 100 channels available
with the MSR 6700A, including the scratchpad
channel 00.

If the frequency stored in a given channel is
changed and a manual RF tune not performed,
the relay positions stored in the memory will no
longer be correct. When the exciter is keyed, a
VSWR Fault will occur. It is recommended that
the MSR 6700A be configured VSWR RETUNE
when the MSR 4040 coupler is used. This will
cause the exciter to command an RF TUNE cycle
as soonas the fault occurs. The coupler memory
will then update for the above channel, and any
subsequent selections of this channel will resultin
correct relay pretuning. This entire process
(called "memory pre-tune") will be completed in
approximately 1/2 second after keying the ex-
citer.

The MSR 6700A front panel FAULT LED will blink
when a faultoccurs atthe MSR 4040 coupler. The
following conditions will cause a fault:

a) The coupler cannot tune a particular antenna
within five (5) seconds.

b) No RF energy is sent to the coupler from the
exciter within 10 seconds after an RF TUNE is
initiated.

c) If the VSWR seen by the coupler exceeds 2:1
(except during an RF TUNE cycle), and VSWR
RETUNE is not selected in the exciter or the cou-
pler.

Whenewer the coupler is in a fault condition (as
indicated by the blinking FAULT LED on the ex-
citer status display) the coupler tuning elements
are bypassed and the exciter output is connected
directly to the antenna.

3.5.7.2 Recommended Tuning Modes
If the MSR 6700A is used with the MSR 4040

Antenna Coupler, the Exciter should be config-
ured for VSWR RETUNE and TUNING BEEP.

AUTO-RF TUNE and AUTO-SILENT TUNE are
not necessary because of the memory pre-tune
feature of the MSR 4040.

The TUNING BEEP sounds will be heard for
exceptionally long tune cycles only.

See Table 3.3 for switch settings for these cou-
pler functions.

3.5.8 REMOTE CONTROL OPERATION

There is a wide variety of remote control configu-
rations available with the MSR 6700A. The ex-
citer can be controlled by the MSR 6420 Remote
Control Unit (RCU) or by a computer. Allowable
system configurations include multi-radio, single-
RCU; single-radio, multi-RCU; and also multi-ra-
dio, multi-RCU. Available communication modes
are RS-232C, RS-423, RS-422, MIL-STD-188
(all standard) and 300 BAUD FSK Modem (op-
tional). Optional "switched-audio" circuitry allows
the audio lines of exciters, receivers and trans-
ceivers in a system to be all connected together
on a single audio bus; RCU software then con-
trols the audio link between any RCU-radio pair.

Each RCU or radio in a system is identified by its
own address code. The address is used by the
RCU operator to control or extract status informa-
tion from one particular radio. The RCU operator
selects an address and sends a command signal;
the command reaches all radios in the system but
is ignored by all except the radio with the selected
address.

To verify or change exciter address:

a) Press "E" then "5" on exciter keypad. The
present address will appear in the CHAN display.

b) If no change is required, press C to clear out
of address entry mode.

c) To change address simply enter new address
desired (single digit address mustbe preceded by
a zero, as in 06).

d) Press E to enter the new address into exciter
memory.




To put the exciter in the remote control mode,
simply press the REM key on the front panel.
While the exciter is controlled by the RCU, the
front panel controls are non-functional. Also, the
exciter cannot be keyed via the front panel (micro-
phone PTT, CW Key), while rear panel keying
inputs remain functional. If the MSR 6700A is
turned off or if AC power is momentarily lost, the
exciter will return to the remote mode when power
is restored. To return the exciter to local control,
press the REM key asecondtime. The MSR
6700A may also be putinto, or removed from, the
remote mode by the RCU.

Piease refer to the following sources for complete
information regarding the various remote control
configurations available, as well as instructions
for setting up the MSR 6700A for each configura-
tion.

Table 1.3 - Basic explanation fo available MSR
6700A remote control options and features.

Section 6 - Detailed explanation of remote control
options and operation.

Table 3.1 - Baud Rate and Remote Mode

Switches

MSR 6420 Technical Manual - Detailed descrip-
tion of MSR 6420 remote control unit. Intercon-
nect wiring instructions included.

CSW 1000 Technical Manual - Detailed descrip-
tion of CSW 1000 software to allow control of
radios with IBM compatible computer. Intercon-
nect wiring instruction included.
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Table 3.2

Coupler Function Definitions and Availability

FUNCTION AVAILABLE WITH DEFINITION

RF TUNE All couplers Normal tune mode. During the tune cycle,
an AM carrier signal from the exciter is
used by the coupler to tune to best RF
match.

SILENT TUNE MSR 4030 Coupler tunes without the presence of an
RF signal. After an initial RF tune, the cou-
pler stores the locations of its tuning ele-
ments. When that particular channel is
again selected and a silent tune initiated,
the tuning elements return to the stored lo-
cations. Silent tune cycles are therefore
generally quicker than RF tunes; typical
tune time is less than five seconds.

AUTO RF TUNE Ali couplers An RF Tune is commanded after each
channel change.

AUTO-SILENT MSR 4030 A Silent Tune is performed whenever the

TUNE exciter channel is changed.

VSWR RETUNE MSR 4030 A reflected power fault encountered by the

MSR 4020A coupler or an LPA causes an RF tune.
MSR 4040

SURVEILLANCE MSR 4030 Coupler servo motors are enabled at all

TUNE MSR 4020A times. Recommended for use only in con-
junction with Silent Tune or Auto-Silent
Tune.

TUNING BEEP All couplers An audible BEEP tone is provided at the

front panel speaker during any tune cycle.
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Table 3.3 Switch Closures for Optional Coupler Functions

SWITCH CLOSURES (w1

FUNCTION COUPLER INTERFACE BOARD LOGIC BOARD
AUTO-RF TUNE X S1-2
AUTO-SILENT TUNE X S1-1

VSWR RETUNE S1-2 S1-3

TUNING BEEP S1-3 X
SURVEILLANCE S1-4 X

The MSR 6700A is preset by the manufacturer for AUTO RF TUNE and TUNING BEEP with
Logic board S1-2 and Coupler Interface board S1-3 closed; all other switches open.

If the MSR 6700A is used with the MSR 4040 digital coupler, VSWR RETUNE and TUNING
BEEP are recommended. Logic board S1-3 closed, coupler interface S1-2, S1-3 closed,; all

other switches open.
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SECTION 4

MAINTENANCE

4.1 GENERAL

This section provides information for routine
maintenance, repair and evaluation of the overall
performance of the exciter. Modular construction
of the exciter lends itself to a logical and straight
forward troubleshooting procedure. By referring
to the overall and individual block diagrams, and
using related level and frequency information, a
trouble can be quickly localized to a particular
assembly. Voltage and signal levels to all assem-
blies, except the power amplifier, A3A1, and front
panel, A1, may be measured on the Mother
board, A2, at the appropriate connector or signal
point.

After establishing the existence of a trouble in a
particular assembly, refer to the servicing infor-
mation for that assembly located elsewhere in
this section of the manual.

4.2 PC BOARD REPAIRS
4.2.1 REMOVAL AND REINSTALLATION

Care should be used when removing PC boards
from the exciter. The card extractor, P/N 600268-
618-001, should be used if possible. If no card
extractor is available, a temporary substitute can
be made from a length of solid heavy gauge wire
(#10-#12). Form a hook at each end of the wire,
and then insert each hook into the holes provided
at the top outer edge of each PC board. Apply
gentle upward pressure near each hook to free
the board(s) from the edge connectors.

NOTE

DO NOT USE PLIERS OR SCREWDRIVERS
TO REMOVE THE BOARDS.

When replacing boards into the PC sockets, in-
sure that the board is in its proper position in the
card guides at each board edge. Apply light
downward pressure to the top edge of the board
until it is fully seated into its edge connector.

4.2.2 SOLDERING

To avoid damaging the PC boards during the
replacement of components, extreme care
should be used in soldering and component
removal. A low wattage soldering iron (25-50
watts) with a narrow tip should be used.

A low wattage iron is necessary to prevent the
application of excessive heat to the copper foil of
the PC board. Excessive heat may cause the foil
to separate from the board, rendering the board
unrepairable. Only a high quality electronic grade
rosin solder should be used in making repairs.

CAUTION
DO NOT USE AN ACID CORE SOLDER.

Due to the circuit density on the boards, solder
"bridges" or short circuits between adjacent foil
runs are possible, if care is not used during
soldering operations. After soldering is com-
pleted, the area around the connection should be
closely inspected for excess solder or "bridges"
between adjacent runs or connections. Any
"bridges" or excess solder between connections
must be removed before reinstalling the board.
Because of the double sided construction used
on the PC boards, a component lead may be
soldered to printed circuit areas on top and bot-
tom of the board. Consequently, when a compo-
nent lead is removed, the replacement compo-
nent should be resoldered top and bottom as
applicable.



4.2.3 CMOS DEVICE HANDLING
PRECAUTIONS

CMOS devices may be damaged by static volt-
ages, and therefore the following is recom-
mended:

« All MOS devices should be placed on a
grounded work bench surface, and the repair
operator should be grounded prior to handling
MOS devices, since a person can be statically
charged with respect to the work bench surface.

* Nylon clothing should not be worn while han-
dling MOS circuit or devices.

« Do notinsertor remove MOS devices from sock-
ets while power is applied.

« When soldering MOS devices, insure the solder-
ing iron used is a grounded type.

4.3 LOGIC INTERPRETATION

Several types of digital devices are used in the
transceiver. The following descriptions are pre-
sented to explain their basic operation and sym-
bolic notation. The digital devices used (gates,
flip-flops, inverters, etc.) are binary in nature, that
is, the output voltage of each can be only in two
permissable states. The two possible states are
called logic "1" and logic "0". The assignment of
voltage levels to these states is arbitrary. How-
ever, in this manual positive logic is standardized,
which means we define the logic states as shown
below.

LOGIC STATES

TTL CMOS
Logic 1: Normally greater than 2.0 Volts 7.0 Volts
Logic 0: Normally less than 0.8 Volts 3.0 Volts




4.3.1 GATES

A gate is a circuit element whose output level
depends upon the levels of all of its inputs in a
particular pattern. '

The AND gate can have two or more inputs. The
level of its output is dependent on the state of all
input levels. It can be seen from the truth table for
the AND gate if any input is 0, the output will be
0. For the output to be 1, all inputs must be 1.

AND GATE
INPUTS____ QUTPUTS
A B
A 00 0
B :)-— 10 0
— 0 1 0
11 1

The outputs of the NAND gate are the opposite of
the AND gate. If any input is 0, the output will be
1.

NAND GATE

AD—

o ~0Oh
—- -~ O0OOm

QO — —a

The output of the OR gate is 1 if any input is 1.

OR GATE

ouTPUTS

A )
01
i1

P e~ ]

The output of the NOR gate is the opposite of the
OR gate. The outputis 0 if any input is 1.

NOR GATE
INPUTS _ OQUTPUTS
A A_B
00 1
01 0
11 0

4.3.2 INVERTER

The inverter has a single input. The output level
is the opposite of the input level.

A INPUT __QUTPUT
0 1
1 0

4.3.3 VOLTAGE COMPARATOR

The voltage comparator has two inputs, V+ and
V-. The V+input is normally connected to a fixed
or reference voltage. The V- input is usually
variable. As the V- input becomes more positive
and exceeds the V+ input level, the output
switches low. Ifthe V-input voltage becomesless
positive than the V+ reference input, the output
switches to a high level once again.

L e K o

OUTPUT
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4.3.4 J-K FLIP-FLOP

The flip-flop 1s amemory device that stores a logic
state. The above symbol is that of a J-K flip-flop.
The state of which is referenced to by the level of
the Q input. If, for example, the Q output is high,
the FF (flip-flop) contains a 1. The Q (Q NOT)
outputis always the opposite of the Q output. The
state ofthe FFF can be changed in two ways. Itcan
be changed by means of the clock input, or by the
PRESET and CLEAR inputs. The effect of an
applied clock pulse on the state of a FF depends
upon the J and Kinputs. The J input must be high
for a clock pulse to cause a 1 output. The Kinput
must be high for a clock pulse to cause a 0 output.
If both J and K inputs are high, the FF toggles
(changes state) on each applied clock pulse.

The PRESET and CLEAR inputs operate inde-
pendently of the clock. A high level input to the
PRESET line drives the FF to a level 1, while a
high input to the CLEAR line drives the FF to a
level 0. Some circuits PRESET or CLEAR with a
low level input instead of a high level. This is
indicated by a "circle" at the appropriate input
terminal.

4.3.5 MICROPROCESSOR

The microprocessor is basically a small computer
contained within an integrated circuit. This is a
device that can store, retrieve, and process data.
They are manufacturedin many different configu-
rations. The microprocessor, used in this trans-
ceiver, contains an 8-bit central processor unit, a
64-byte on chip RAM, 27 input/output lines, and
an internal clock. Itis configured in a 40-pin dual
in-line package.

4.3.6 INPUT/OUTPUT PORT (8-Bit Latch)

The input/output portis an interface device foruse
with a microprocessor. It contains, within one
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package, a large number of gates, buffers, and
flip-flops. They are manufactured in many differ-
ent configurations. The in/out port used in this
exciter is configured in a 24-pin dual in-line pack-
age.

4.3.7 RAM

Random access memories are logic elements
that can be reprogrammed many times, and the
information stored, can be retrieved by utilizing
read/write, and address inputs. A 1024- bit
CMOS zero power RAM is used in the exciter
memory system. It is configured in a 24-pin dual
in line package.

4.3.8 INPUT/OUTPUT EXPANDER

The input/output expander is an interface device
for use with a microprocessor. The function of
which is to increase the permissable number of
inputs and outputs to the microprocessor. |t
contains within one package, a large number of
buffers, latches, decoders, and other logic cir-
cuitry. Five I/O expanders are used in the exciter.
They are configured in 24-pin dual in-line pack-
ages -three onthe Logic board, two on the Mother
board.

4.4 ASSEMBLY AND SUBASSEMBLY
IDENTIFICATION

Schematics for each assembly and module, parts
lists, and circuit descriptions are contained in this
chapter of the manual. Table 4.4-1 lists major
assemblies, while Figure 4.41 displays them.

4.5 COVER REMOVAL

To remove the top and bottom covers from the
exciter, rotate the two quick disconnect fasteners
located along the front edge of the top cover 1/4
turn counterclockwise. The cover may then be
removed by lifting the front edge of the cover and
pulling forward to disengage the rear edge of the
cover from its retaining lip.

The top inner cover can be removed by first
removing the eight (8) mounting screws that
secure the inner cover to the chassis. See Figure
4.5-1,




BLOWER A3A3

POWER AMPLIFIER A3A1

g | REAR PANEL ASSEMBLY
r A3

HALF OCTAVE
FILTER BOARD A6

COUPLER INTERFACE.
HIGH PASS FILTER ——o— BOARD A13

BOARD A7 T v
: ,~ MAJOR LOOP BOARD At6

HI-LEVEL MIXER

BOARD A8
TRANSLATOR LOOP
BOARD A17
—
IF FILTER BOARD .
A9 MINOR LOOP BOARD A18

LOCATION FOR OPTIONAL —

IF FILTER BOARD (ISB) A10 REFERENCE BOARD A19

i

TRANSMIT MODULATOR —— ]

BOARD A1l *+— MODEM BOARD

(OPTIONAL) A14

LOCATION FOR OPTIONAL )
TRANSMIT MODULATOR BOARD
(ISB) A12 ~

LOCATION FOR OPTIONAL
HIGH STABILITY
OSCILLATOR A21

LOCATION FOR OPTIONAL — ]
AUDIO INTERFACE BOARD
A15

LOGIC BOARD A5

INTERFACE BOARD A4

KEYPAD/DISPLAY
POWER SUPPLY MODULE A20 FRONT PANEL ASSEMBLY A1 BOARD A1A1

Figure 4.4-1 Exciter Subassembly Locations



Table 4.4-1 Exciter Assemblies

DESIGNATOR
ASSEMBLY/SUBASSEMBLY

DESCRIPTION

PART NUMBER

MSR 6700A

At
A1A1

A2

A3

A3A1
A3A1A1
A3A2
A3A3

A4

A5

A5U4
A5U15
A6

A7

A8

A9 (STD)
A10 (OPT)

A11 (STD)
A12 (OPT)

A13
A14 (OPT)

A15 (OPT)

A16
A17
A18
A19
A20
A21 (OPT)

A22 (OPT)

Exciter, Grey

Exciter, O.D.

Front Panel Assembly
Keypad/Display

Mother Board

Rear Panel Assembly

Power Amplifier Assembly

Power Amplifier PC Board Assembly
Accessory Connector Board

Power Amplifier Fan

Interface Board

Logic Board

Programmed IC

Programmed IC

Half Octave Filter

High Pass Filter

High Level Mixer

IF Filter Board #1

IF Filter Board #2 (Part of ISB

option 700006-700-001)

Transmit Modulator #1

Transmit Modulator #2 (Part of ISB
option 700006-700-001)

Coupler Interface Board

Tone Key/ Modem Board (Part of Re-
mote FSK option 700015-700-001)
Audio Interface Board (Part of Address-
able Audio I/0 option 700015-700-002)
Major Loop Board

Translator Loop Board

Minor Loop Board

Reference Board

Power Supply Assembly

OCXO Assembly (Part of High
Stability option 700 402-700-002)
BCD Interface Board (Part of BCD
Interface Kit 700021-700-001)

795032-000-001
795032-000-002
700003-539-001
700001-536-002
700005-536-001
700202-539-001
600407-705-001
601192-536-001
601483-536-001
700023-700-001
700004-536-001
700003-536-001
700002-412-001
700002-412-002
601091-536-002
601086-536-003
601258-536-002
601076-536-014
601076-536-015

601078-536-003
601078-536-003

601197-536-003
602025-536-002

700014-536-001

601081-536-001
601083-536-001
601214-536-001
601080-536-003
600460-705-001
600173-378-001

602021-536-002

4-6




COVER MOUNTING SCREWS

Figure 4.5-1 Inner Cover Mounting Screws



A3A2J43 CONNECTOR

BOARD

REAR PANEL A3

A1A1 KEYPAD/DISPLAY
BOARD A1 FRONT PANEL

Figure 4.5-2 Bottom View with Cover Removed

REMOVE THESE SCREWS
TO REMOVE POWER SUPPLY




4.6 MSR 6700A TRANSMITTER ALIGN-
MENT/ADJUSTMENTS

As all modules and assemblies of the transceiver
are of high reliability, solid state design, adjust-
ments and alignment is seldom, if ever, required.
If a module or component replacement or per-
formance indicates the need for adjustments or
alignment, the following procedures are pro-
vided.

4.6.1 REQUIRED TEST EQUIPMENT
4.6.1.1 For Output Power Adjustments:

a) RFVoltmeter - Boonton Model 92 or 92BD with
Model91-7C 100:1 voltage divider and Model 91-
6C unterminated BNC Adapter or equivalent.

b) 2 Dummy Loads - 50 ohm, 125W, Bird Model
465 or equivalent.

¢) Oscilloscope - Tektronix Model 465 or equiva-
lent.

d) Digital Multimeter - 3 1/2 digit AD/DC Fluke
Model 77 or equivalent.

e) Audio Oscillator - Hewlett-Packard Model
204D or equivalent.

f) Miscellaneous - Audio Combiner and Key Box
(user built; see Figure 4.6-1), assorted BNC
cables and adapters, PC board extender card
(Mackay P/N 601198-536-001).

4.6.1.2 For Comprehensive Transmitter
Performance Tests

a) Spectrum Analyzer - Hewlett-Packard 141T
System with IF module and 0 to 1.2 GHz head.

b) Dummy Load/Attenuator - 50 ohm, 125W, 30
dB attenuation Bird Termiline Model 8327 or
equivaent.

¢) Additional Audio Oscillator - Hewlett-Packard
Model 204D or equivalent.

4.6.2 TEST SET-UP

(1) Remove the top cover and inside shield of the
MSR 6700A.

(2) Connect the Audio Combiner/Key Box to the
front panel microphone jack. Be certain that the
CARBON/DYNAMIC switch on the MSR 6700A
Mother board is placed in the "DYNAMIC" posi-
tion.

(3) Connect the Audio Oscillator to the Audio
Combiner.

(4) Connect the RF voltmeter probe to the rear
panel antenna jack (J46) using a TEE connector.
Do not connect the voltmeter at the dummy load
and do not use any cable between the voltmeter
probe and the antenna jack. Connect the dummy
load to the TEE connector with acable. Thiscable
should be a low VSWR 50 ohm cable as short as
possible.

5) Since the oscilloscope is for waveform moni-
toring and absolute calibration is not needed, the
scope probe may simply be placed next to the
Half Octave Filter board at any convenient point.
Capacitive coupling will provide enough signal for
monitoring.

CAUTION
Connect the probe ground lead to the chassis
so that it does not inadvertently cause a short
circuit on the Half Octave board.
4.6.3 BOARD JUMPER SET-UP
Before attempting alignment, check the option
jumpers on the Half Octave Filter board and Tx
Modulator board as follows: Refer to Figures
4.13-1 and 4.17-1 for jumper locations.
4.6.3.1 Half Octave Filter Board, 1A12

Jumper JP1 should be in upper (normal) position.



4.6.3.2 Tx Modulator Board, A11

(1) Jumper JP1 is notinvolved with the alignment
procedure and may be in either "CAR" or "DYN"
position.

(2) Jumper JP2is notinvolved with the alignment
procedure and may be in either "YES" or "No"
position (the "NORMAL" position is "NO" unless
600 ohm center tap keying is in use).

(3) Jumper JP3 should be in "COMPRESSOR
IN" position.

(4) Jumper JP4 mustbe in "NEW HALF OCTAVE
BD." position. This s for a group-002 Half Octave
Filter board.

4.6.4 OUTPUT POWER ADJUSTMENTS
NOTE

Some adjustments interact. The adjustments
should only be made in the order given in this
procedure.

4.6.4.1 ALC Threshold Adjustment
(A11 Tx Modulator)

Set power level to Level 2. Adjust R83 (ALC
threshold adjust) for a DC voltage of 4.00V at
TP6.

4.6.4.2 ALC Detector Adjustment
(A11 Tx Modulator)

(1) Adjust R51 (output level) fully clockwise.
(2) Adjust R17 (carrier) fully clockwise.

(3) Set radio to 1.6 MHz CW. Key the radio.
Adjust A6 Half Octave R11 (ALC CAL) for 79V RF
output as read on the RF voltmeter.

(4) Setradio to 29.9 MHz CW. Key the radio and
adjust A6 Half Octave C2 (ALC compensation) for
79V out.

(6) Repeat paragraph (3) and (4) as necessary
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until no change in RF voltage is observed.
4.6.4.3 Low Power Adjust (A11 Tx Modulator)

Setradio to 1.6 MHz CW, Power Level 1. Keythe
radio and adjust R84 (low power adjust) for 35V
RF out.

4.6.4.4 Tx Modulator Board Output Level
Adjust

Set radio to 29.9 MHz CW, Power Level 2. Key
the radio and adjust Tx Modulator R51 (output
level) counterclockwise until the RF output volt-
age just starts to fall, then adjust clockwise about
1/8 turn.

4.6.5 AME ADJUSTMENTS

(1) Adjust Half Octave R44 (AM modulation) fully
counterclockwise.

(2) Setradioto 1.6 MHz AME. Key radio with no
modulation and adjust Half Octave R13 (AM
carrier) for 42V RF output.

(3) Connect a 30 dB power attenuator to the RF
output connector. Connect the spectrum ana-
lyzer to the attenuator output.

(4) Setradio to 29.9 MHz AME. Adjust the level
of a 1 kHz modulation tone until the compressor
LED on the Tx Modulator board comes on. Key
the radio and adjust the Tx Modulator R17 (car-
rier) counterclockwise until the output waveform
(as monitored on the spectrum analyzer) shows
the sideband 1.5 dB below the carrier. Note that
the sideband tone is 1 kHz above the carrier
frequency.

(5) Key the radio at 1.60 MHz AME. Adjust Half
Octave Filter R44 (AM modulation) clockwise
until the RF output meter indicates 79V.

4.6.6 A3A ADJUSTMENTS
(1) Connect a 30 dB power attenuator to the RF

output connector. Connect the spectrum ana-
lyzer to the attenuator output.
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CAUTION
Do not connect the spectrum analyzer directly
to the transmitter RF oulput; it would be se-
verely damaged. Adjustthe analyzer controls
so that a tone 1 kHz away from the sideband
output can be seen.

(2) Adjust audio oscillator frequency for a 1 kHz
tone and increase the amplitude until the com-
pressor LED on the Tx Modulator board comes
on.

(8) Set radio to 1.9 MHz, A3A mode. Key the
radio and adjust A7 High Pass Filter R49 so that
the carrier is 16 dB below sideband output.

(4) Set radio to 4.0 MHz, A3A mode. Key the
radio and adjust A7 High Pass Filter R48 so that
the carrier is 16 dB below sideband output.

(5) Setradioto 19 MHz, ABA mode. Key the radio
and adjust High Pass Filter R47 so that the carrier
is 16 dB below sideband output.

(6) Setradio to 29.0 MHz, A3A mode. Key the
radio and adjust High Pass Filter R46 so that the
carrier is 16 dB below sideband output.

4.6.7 VSWR AND CURRENT LIMIT
ADJUSTMENTS

(1) Setradio to 29.9 MHz, CW mode. Connect
the DVM between Half Octave Filter TP2 and
ground. Key the radio and adjust Half Octave C30
for a null (minimum voltage).

(2) Connect two dummy loads in parallel to the
antennajack (all cables as short as possible). Set
radio t0 2.0 MHz, CW mode. Key the radio and
adjust Half Octave R35 (current limit) for 45 RF
volts output as read on the RF voltmeter.

4.6.8 MICROPHONE SELECTION AND
AUDIO INPUT LEVELS

Table 4.6-2 lists four different styles of micro-
phones that can be used with the MSR 6700A.
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The Mother board switch (S2), Transmit Modula-
tor board (A11, A12), and jumper plug (JP1) are
used to condition the unit for different types of
microphones. For use with any carbon micro-
phone, S2 must be setto "CAR" and JP1 mustbe
jumpered2to 3 in order to getdrive current for the
carbon element. For use with dynamic micro-
phones, two options are available. For micro-
phones with 4 to 10 millivolts output (high level),
S2 should be switched to DYN and JP-1 can be
either 1 to 2 or 2 to 3. For low level dynamic
microphones, such as the H-250/U, S2 should be
switched to CAR and JP1 must be from 1 to 2.
When configured for low level dynamic, the
amplifier on the Transmit Modulator board (U2B)
has approximately 20 dB more gain than for the
high level microphone. R58 on the Transmit
Modulator board has been factory adjusted for
optimum gain for the three dynamic microphones
listed in Table 4.6-2. If another type of dynamic
microphone is selected, R58 can be adjusted for
more or less gain.

The 600 ohm balanced input is designed to oper-
ate from -10 to +10 dBm. R1 on the Transmit
Modulator board is factory adjusted for -1 dBm
input to the 600 ohm input in order to produce
compression in U1B. 600 ohm input levels out-
side the range of -10 to +10 dBm may require
adjustment of R1 to prevent distortion in U1B or
too little output at TP1. (The threshold of com-
pression is adjustable from -20 to 0 dBm.) For
certain types of digital encoding equipment, audio
compressors can create distortion.

Jumper plug JP3 on the Transmit Modulator
board can be used to disable the compressor. If
JP3 is connected 1 to 2, the compressor will be
disabled and the input audio level will have to be
adjusted (either externally or by Transmit Modu-
lator R1) to produce 0.23 to 0.27 VPP at TP1.

The compressor is automatically disabled by JP9
on the Mother board when the exciter is keyed
from the rear panel EXT KEY input. See Section
3.4.8, 3.4.10.




Table 4.6-2

Audio Input Options
MOTHER BD.| XMIT MOD. | APPROXIMATE

AUDIO INPUT PART NUMBER '8-2 JP1 LEVEL (VRMS)
Desk Microphone 600352-713-001 DYN 1to2 .004 to .010V
Desk Microphone 600367-713-001 DYN 1to2 .004 to .010V
H-250/U Handset 600002-386-001 CAR 1to 2 .0004 to .001V
H-33 Handset 600014-386-001 CAR 2t0 3 0.5t0 7.75V
STD, 600 ohm N.A. N.A. .245 t0 2.45V
ISB, 600 6hm N.A. N.A. .245 to 2.45V
FSK (Control/Status),
600 ohm N.A. N.A. .245 10 2.45V
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COUPLER CONTROL
BAUD RATE SWITCHES CW SIDETONE ADJUST OPTION SWITCHES REMOTE MODE SWITCHES

Figure 4.6-2 Transmit Adjustment Locations




4.7 TROUBLESHOOTING

Troubleshooting the radio is accomplished by
associating the sympton to one or more modules.
Since the majority of the radio consists of easily
replaced plug-in modules, the trouble may be
narrowed to a single module by substitution of
good modules.

Table 4.7-1 lists suspected modules with symp-
tom of malfunctions. Figure 4.7-1 shows the
module interconnections.

Troubleshooting within the module may be at-
tempted with the aid of schematics, printouts,
assembly layouts, and circuit descriptions in fol-
lowing sections in the manual for each module.
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MSR 6700A Module Interconnection
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- Table 4.7-1 Troubleshooting Chart

SYMPTOM

CAUSES

Transmitter will not key.

Transmitter will not key,
but transmit indicator is ON
when microphone button is
depressed. Front panel
FAULT light is not on.

Transmitter will key, but
low or no RF output in any

mode. FAULT light is "ON".

Transmitter will key, but
low or no RF output in any

mode. FAULT light is "OFF".

Transmitter will not key
"ON" and TX INHIBIT
light is "ON" on the Cou-
pler Interface board.

Transmitter keys "ON" but
no microphone audio on
USB.

In ISB mode, no LSB
audio.

1)

2)

Microphone connector improperly attached to front panel
microphone input, A1J1.

Defective microphone or microphone cord.

Key:interlock jumper from pin "C"to "G" on accessory

- connector, A3J43 is open.

1)
2)

10)

1)

1)
2)

1)
2)

Defective High Pass Filter board, A7.
Inoperative relay, ABA1K2, on PA module.

Excessive antenna VSWR.

PA overtemperature or overcurrent condition.
Defective Half Octave Filter board, A6.

Overcurrent adjustment R16 on PA module improperly
adjusted.

Defective PA module, A3A1.

Defective Transmit Modulator board, A11, A12.
Defective IF Filter board, A9, A10.

Defective Mixer board, A8.

Defective High Pass Filter board, A7.

Defective PA module, A3A1.

Defective Half Octave Filter board, A6.

Defective synthesizer, A16-A19.

Defective Audio Interface board, A15 (if installed).
Mother board jumpers JP1-JP4, JP7, 8 wrong position.
(See Figure 4.10-4.)

Defective Tone Key/Modem board, A14 (if installed).

Check TP1,2,3 or 4 to determine which TP is LOW.

a. TP1 - Jumper from G to C on rear panel A3J43.

b. TP2 - Power supply fault.

c. TP3 - TX INHIBIT. Check U4 on Mother board.

d. TP4 - LL. Check reference switch on rear panel.
Check Synthesizer boards.

Relay K1 or Q1 on Mother board faulty.
A1P/J32 not seated properly.

Q2 or K2 on Mother board is faulty.
Transmit Modulator #2 (A12) is faulty.




Table 4.7-1 Troubleshooting Chart (Cont. )

CAUSES

10

11

12

13

14

15

16

17

SYMPTOM

Transmitter keys "ON"
but little or not RF output.

Transmitter puts out power
but no sidetone heard in
handset earpiece.

Transmitter will not key.
Synthesizer is out of lock.

Transmitter puts out power
but front panel meter does
not indicate.

Transmitter will not oper-
ate; no +9 VDC.

Transmitter will not operate;
no +5 VDC.

Transmitter operates sat-
isfactorily on high power
but low power function
does not operate.

Transmitter operates sat-
isfactorily but cannot turn
on the MSR 1020.

Transmitter okay but kW
low power function does
not operate.

Transmitter okay but CPLR
BYPASS function does
not work.

1)
2)

1)

1)
2)

1)

1)

2)

1)

Bias relay bad on Power Amplifier, A3A1.
High Pass Filter, Q21, Q2 bias transistor bad.

Defective Transmit Modulator board, A11 or A12.

Defective U3, U4 on Mother board.

Faulty Logic board, A5.

Make sure Synthesizer boards A16 through A19 are
seated properly.

No +13 VDC from rear panel, A3A1.

Rear panel S1 in wrong position.

Select FWD power on front panel.

K3 on the Mother board is faulty.

R8 on Half Octave Filter board misadjusted.
Faulty circuit on Half Octave Filter board, A6.
Faulty circuits on Interface board.

Rear Panel assembly A3, U1 is bad. _
Faulty regulator component on Rear Panel assembly.
Mother board A2, R50 not adjusted properly.

+5 VDC circuit in power supply, A20, faulty.

Logic board A5, U18 bad.
Transmit Modulator R84 misadjusted.

Faulty component on kW "ON" circuit in Mother board
(U7A, B, C; Q11)

Q7 or Q8 on Mother board faulty.
Faulty U8 or U18 on Logic board.

Faulty U8 on Logic board, A5.
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Table 4.7-1 Troubleshooting Chart (Cont.)

SYMPTOM

CAUSES

18

19

20

21

22

23

Stored silent tune chan-

nels do not operate prop-
erly when MSR 6700A is
connected to MSR 4030.

Transmitter okay but an-
tenna coupler STATUS
lights do not operate

properly.

Transmitter okay on USB/
LSB but no CW power.

Transmitter okay on CW,
USB, LSB but no output
on LSB in ISB mode.

Transmitter okay on USB/
LSB/CW but AM power
not correct.

Transmitter okay except
A3A does not operate.

1)
2)
3)

1)
2)
3)

1)
2)
3)

1)

3)
4)

Faulty S1 or U6 on Logic board.
Faulty Logic board, A5.
Faulty Interface board, A4.

Faulty LEDs or U9 on Keypad/Display board, A1A1.
Faulty circuits on Coupler Interface board, A13.
Faulty Interface board, A4.

Faulty 1 kHz circuit on Reference board.
Faulty CW circuit on Coupler Interface board.
R67 not adjusted properly on Transmit Modulator.

Faulty connection from rear panel J42 to Mother board J22.
Mother board jumpers JP7, JP8 in wrong position.
Faulty Audio Interface board A15 (if installed).

Transmit Modulator R17 not adjusted properly.
Faulty AMT circuit on the Coupler Interface board.

CR86 on Mother board open.

High Pass Filter R46, 47, 48 or 49 not adjusted properly.
High Pass Filter Q3 defective.

Transmit Modulator, A3A circuit defective.







4.8 FRONT PANEL ASSEMBLY, A1
4.8.1 GENERAL

The Front Panel assembly contains control
switches and various displays for exciter opera-
tion. Almost all front panel circuitry is contained
on the Keypad/Display board which mounts di-
rectly to the back of the front panel. Components
mounted on the front panel and not part of the
Keypad/Display board are the microphone con-
nector (J1), CW key jack (J2), power ON/OFF
switch (§1) and front panel speaker (LS1). The
front panel assembly can easily be removed as a
unit by unscrewing six screws located near the
handles, top and bottom cover screws (2 each),
two side panel screws and one internal screw.

Electricial connections are easily removed by
unplugging three cables.

4.8.2 FRONT PANEL WIRING

The two ribbon cable assemblies plug directly
from the Keypad/Display board to the Interface
board. The remaining wire harness connects to
the Mother board at J32. This wire harness
contains all connections not made through the
Keypad/Display board, including microphone
audio (pin 11), headphone receiver audio (pins 7
and 8), PTT and CW Key keylines (pins 3and 1,
respectively), and exciter power-on (pin 15). The
receiver audio line is connected directly to the
receive input port on the rear panel. The Mic and
PTT lines have parallel inputs at the rear panel.

®| [t | Is|l11093s0) [0g 06 @ é‘:] || @ |
@ NCICES FREQ ) @
: > | Ll = = r==mx
-‘ : a8 O 8@
: 3 o S
] |1 C] ORNOh Ml
ol © 0 O [OEEE 56 le
= cl oo 9

Figure 4.8-1 Front Panel Diagram
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Figure 4.8-2 Front Panel Parts List (700003-539-001)

SYMBOL

DESCRIPTION

PART NUMBER

A1
C1

Ji
J2

LSt
P3, 4
P32
P5, 6
R1

S1
S2

Keypad/Display PCB
Cap., .1 uf, 50V

Mic Connector
FPhone Jack

Speaker

Connector, Clinch (Part of S2)
Conn. Housing, 16 pin

Conn. Housing, 4 pin

Res, 500Q, Dimmer

Modified Switch
Keypad

700001-536-002
600272-314-001

600388-606-001
600079-611-002

600013-370-001
700006-608-001
600389-606-002
600368-606-033
600111-360-001

600363-616-001
700001-616-001
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4.8.3 KEYPAD/DISPLAY BOARD, A1A1

This board contains a 4 x 4 keypad and 12
pushbutton switches for data and command en-
tering. There are three 4-digit, 7-segment display
chips to display channel and frequency and two
10-segment bar graphs for MODE and POWER
LEVEL indication. In addition, a dimmer circuit
and a meter are included.

4.8.3.1 Keypad Scanning

A 3-bitencoded scan signal, SLO, SL1 and SL2 on
J1-24,26 and 25 are applied to the 3-to-8 decoder
U1. Lower four bits of U1 are used as four scan
lines for the key matrix. Eight return lines of the
matrix, RLO through RL7, are connected to J1-20,
18,16,14,11,9,7and5. When a key is pressed,
one of the return lines will go low and the keypad
chip on the Interface board will convertitinto a key
code and transfer to the microprocessor chip.

4.8.3.2 Input/Output Expander

U9is an 8243 I/O expander chip directly tied to the
microprocessor through J2-18, 20, 22, 24 and 28.
Port 5 of this chip (U9-1, 23, 22 and 21) is used for
7-segment display control. P50 and P51 (U9-1
and 23) are connected to the input of U2, a 2-to-
4 decoder 74L.S139, to select one of three dis-
plays U5, U6 and U7 while P52 is used as a clock

input and P53 for data input to these chips in
parallel. Port4 (U9-2, 3, 4 and 5) is used to drive
the status indicator DS8 (KW ON), DS7 (FAULT),
DS6 (NOT TUNED) and DS5 (READY), respec-
tively. Port 6 (U9-20, 19, 18 and 17) and Port 7
(US-13, 14, 15 and 16) are used to control lights
in CHAN, FREQ, MIC LSB, MIC USB, RFL and
FWR pushbutton switches, respectively.

4.8.3.3 7-Segment Display Chip

U5-U8 are 4-digit serial-controlled 7-segment
display chips with built-in drivers. Display infor-
mation is applied to the data input pin (pin 4 of the
chip) in serial and is latched by the clock signal in
pin 5 when /EN (pin 3) is low. Data received is
latched and shown in the display until the chip is
selected and data is clocked in again.

4.8.3.4 Bar Graph Display

POWER LEVEL signals are applied to the bar
graph display chip U3-16, 17, 18 and 19 through
J2-27, 25, 23 and 29. When the signal goes low,
the corresponding bar will be turned on. BG1 is
connected to the output of decoder chip U3
(74LS145). Input of U3 (U3-15, 14 and 13) is tied
to J1-15, 14 and 13 which is a 3-bit encoded
MODE input signal (MODE A, B and C). Mode
codes are defined as follows:

A 0 1 0 0 1 0
B 0 0 1 1 0 1
C 0 0 1 1 1
MODE Cw usSB LSB ISB AM N/A FSK

4.8.3.5 Dimmer and Others

Q1 is used to control the DIME +5V supply which
is connected to all displays and LEDs. Control
voltage is obtained from the dimmer pot in the
front panel. The wiper of this pot is tied toJ6-2
which goes through a current limiting resistor R16
to the base of Q1. The ground side of this pot is
tied to J6-4 which connects to GND through a 470
ohm resistor R23.

DC voltage on J1-12 is connected to the meter M
for FWD and RFL meter indication. DS0 andDS9
will light the meter as long as main power is on.

A signal on J1-22 (/TX) will turn on the TX LED in
the meter when the system is keyed.

Sidetone signal in J1-5 is connected to the
speaker through J5-1.
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Figure 4.8-4

Keypad/Display Board Assembly
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Keypad/Display (700001-536-002)

PART NUMBER

DESCRIPTION

SYMBOL

PART NUMBER

DESCRIPTION

SYMBOL

700009-390-001
700001-390-001
600302-314-013

600297-314-040
600297-314-025
600302-314-001
600259-314-108
700010-390~-001
700007-390-001
700007-390-002
600074-390-001
600476-540-034
600476~540-012
600423-608-106

600423-608-104

600034-368-002
600220-413-001
647014-341-075
620004-341-075
612004-341-075

DIFFUSER LAMP
BAR GRAPH, HDSP4830
CAP. .1UF, MYLAR, 50V

CAP. 2200UF, ALUM, 16V

CAP. 47UF, ALUM, 25V

CAP. .001UF, MYLAR, 63V]
CAP. 1000UF, ALUM, 16V

LED, RED
LED, 1.00 LG

LED .7 LG

TX LED RED

RIBBON CABLE
RIBBON CABLE

CONN. RT/AN HEADER,
6 PIN

CONN. RT/AN HEADER,
4 PIN

METER 0-1 MA
TRANSISTOR MJES20
RES. 4.7K, 1/4W, 5%
RES. 200, 1/4W, 5%
RES. 120, 1/4W, 5%

BG1,3
c1-4,11
13,15
c10
c12,14
cs5-8

c9
DS0,9
DS1-4
DS5-8
DS18
(J1)
(J2)
J3,4

J5,6

M1
Q1
R1-3
R11,13
R16

615084-341-325
600072-360-014

613004-341-075
647004-341-075
600365-616-002
600366-616-002
600309-415-001
600397-415-001
600528~415-001
700116-415-001
600217-415-101

600206-419-024

RES. 1.5, 1W, 5%
POT. 100K, 1/2W,
CERMET, TOP

RES. 130, 1/4W, 5%

RES. 470, 1/4W, 5%
SWITCH, PUSH-BUTTON,
LIT

SWITCH, PUSH-BUTTON,
NON-LIT

IC 74LS138, 3 TO 8
LN DEC/MUX

IC 74LS139, 1 OF 4
DCDR

IC 74LS145, BCD TO
DECI DEC

DISPLAY, 4 DIGIT,
NSM4700A

IC 8243, I/O EXP
24 PIN

IC SOCKET, 24 PIN

R17
R5-10,12
14,15
R5-10,18
20-22

R23
504,05,17
24-27,
34-36
506,07

U1
U2
U3
Us5-7
U9

XU9




ALL CAPS IN UF, ALL
RESISTORS RARE 1/4W, S%.

T 5v) M (CHAN ———— - FREQUENCY \
-
+ SV DIM
R17 9] §27K IO MRE /1 Mg gT (00 kHE/ 10 KHE 5371( CKHZ/loRE 9] ong R20
4.7K | g VLED 3 . VLED ; 6 VLED
W VoD NSM42088 M VDD NSM4DOE S1ee NSM40088 139
g5 B CNTRL EXT  EXT Tg 1B CNTRL ue EXT  EXT 7B CNTRL v7 EXT EXT DS6 , @) 0SS
2o L_GND EN CLK DATA LED1 LED2 “pp1 L GND EN CLKk 0ATA LED! LED2| =C],, | GND EN CLK DATA LEDI LED2 i o
’ 8] 3] s 4 T2 8] 3] s 4 2] 8] 3] 5 1 ] 2] vonen| | [REATT]
e N N
t t t ¢ , g
r‘f
]
T
J N g R11 209
+ -5V !
6 4] s| 8| 7] )
= VCC Y@ YT Y2 Y3 BI
918 kno EA FB B7 A7 ATN2 R13 209
1] 1s] 13] 14] 74L5139 * 5V ey
J2 02 .
: 2 lpag vee (24 £ NN NN N
i 3 ¢ ¢t cccCce -
+SV 15 ¢y > b €15 Im[g Ia 1 ‘
+5V 174 Tciz+] cis pa2 o T8 hels [sl7 s ]s la 3 )2 i
+5v 194 TO.1 T a7/25 P43 oNp H2 | BG1  HOSP483D l 863 HDSPad3g l
+5V 21 ¢ P50 -
GND 14 , 23ps1 O3 - IBNBEEREEREEE Fifz[s A e e [ e is e
GND 24 77 $iPs2 PEO 115 gy NN N NN N
GND 3¢ 131753 P61 g + 5V ccececeec ' c
GND 4¢ KP1 P70 P§2 7415145
. 14 17 16 | 2
' B2 16 _ 20 __ 30 is|erl e P63 e VCC ggpline . e
—=2P72 RPpPPP 3 10 L5529 PWR LEVEL %
s e UG [ g £55 25 T o o 0T : i €47 41
1 J4 P4 4 4 4 4 GND 7 v — 525 PWR LEVEL 2
i 1,1 Bl 6]7]7T11]s]8] 06 jot—— L FWR SEVEL .
RLD 20 ¢ 12 5 —b27 PWR LEVEL 1
! . (] — 0 . -
: 21 11 21 31 0ake Y NC—b 9 SPARE
; 26 f Erd 1=51d J#4 d 120 gake M NC—> 8 SPARE
| ——’ % 1300 g3l TO SPERKER M NC—p 7 SPARE
Rl pe—2c2 B2 4 T T T s 20 s J NC—b 6§ SPARE
3 g2 12 _J22 |33 N ; i NC—5 5 SPARE
: SIDETONE 1 ¢———>3 ’
i TIPRNIPRNIPRNIPE OND 26— |
: 4 4 4 NC 3 ¢—NC :
RL2 16 ¢—3¢ B3 LOC PIN 4€é—NC ;
RL3 14¢— | ; :
P34 2 3 2 17 MODE A |
Bl ol wf 13 MODE ¢ |
KEY 14—nNC Al A2l R3] A4 26 Poe3
RLe il 22 P2-2
RLS 3¢ 20 P2-1
RLE 7 18 P2-0
RL7 S 34 PROG
; ¥ 5V $33 CS6
! NC—510 SPARE
: Sp4 585 S@6 507 =
' 16 12 METER |
; SE ] ; 0524 JT %% d] d] VETER i
: a.1 215l Y7pgNC 5 o LG HTS
! 2962 YBPIZNC ‘l . RE
628 YSpLNC CHAN FREG MODE PWR R7 138 Sv DIM 4
8 Y4poNC ANA = MWA—H——H22 TX
Y3p; AN ——1
sL2 25 3k R 517 _|R22 130 i
2 14 7 :
SL1 26 T @ DSL{F MIES28 1y SRy ;
sLp 24 A Ygp— TUNE < o
Ul R NOTES:
7405138 ne €12
RS 138 1008/16 = 47725 1.
77 L
TO DIMMER POT
JB
S R
3 2 DIMMER
7 NC—H3 LOC PIN
J1 861402 J2— 317 -
b SER!
NIF IR UL CRISIT
BEES  [RE
DILIBIB RIOLE NC—313 LOC PIN
A ] NC——5>11 SPARE
Y E ]
r !
A J2
S
S

Figure 4.8-5

Keypad/Display Board Schematic
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MSR 6700A KEYPAD DISPLAY BD. AlAl
PIN CONNECTIONS AND VOLTAGE READINGS

AlA1T1
NC - IOC PIN O 1 2 O LSB 1OGIC "¢g" ORrR "1"
SIDE TONE O3 40 _ffs‘é I0GIC "g" OR "1"
RL7 O s 60 FWD 1OGIC "g" OR "1"

RMO7SONC

RL5 O 0 IOO RFL 1OGIC "¢g" OR "1"

RLA Ou 1) lMEER

MODE C

O B 140
MODE B

O 15 160
MODE A

O 1 180
O v 200
O 21 20
Osn ()

Oz 260
O 80
O2 300
O3 320
Oxn 340

I_OGIC "g" OR "l"

=

OBS 36O

(37 38 O

(O3 400

Oan 20

Os “0






MSR 6700A KEYPAD DISPLAY BD. AlAl
PIN CONNECTIONS AN2D VOLTAGE READINGS

GND

NC ~ SPARE

NC ~ SPARE

NC ~ SPARE

NC - SPARE

NC - 1IOC PIN

+5V DC

+5V DC

IDGIC llﬂll OR "lll

IOGIC "g" OR lllll

I(EIC Ilg" OR. lllil

m:[c Ilgll OR Ill"

mIC llgll OR lll"

w

W

ONONONONG]@)

2O =

0O
6 O
8 O
10O
120
140
16 O
180
200

GND

SPARE - NC

SPARE - NC

SPARE — NC

SIL, TUNE 10GIC "¢g" OR "1"

TUNING .ENABLE LOGIC "@" OR "1"

BFO LOGIC "g" OR "1"
P2y LOGIC "@g" OR "1"
P21 LOGIC "@g" OR "1"
P22 IOGIC "g" OR "1"
P23 I(X;IC "gn OR "l"
PM; IOGIC llgll OR "l"
CS6 IOGIC "@g" OR "1"
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MSR 6700A KEYPAD BD. AlAl

PIN CONNECTIONS AND VOLTAGE READINGS
AlAl J3

Alolzom

A303 4OA4

O s ¢0O

O 7 80

09100

Ou 120

OB 140

O 160

O 17 180

O 19 200

Oa 20

O 240

O25 260

027 28 O

O2 300

O3 20

O33 34O

OSS 360

(37 38 O

O 39 0 O

Qu 20

O 43 4 O
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MSR 6700A KEYPAD DISPIAY BD. AlAl
PIN CONNECTIONS AND VOLTAGE READINGS
AIA1T4

RLY

1 ZORLl

RL2

W

6 O

7 80

O OO OO

9 100

Ou 20

O B 140

O 15 160

O 80O

O v 200
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MSR 6700A KEYPAD DISPIAY BD. AlAl

PIN CONNECTIONS AND VOLTAGE READINGS
A1A1J5

SIDE TONE O] 1 2 O GND

40 10C PIN - NC

3
O
w

O s 60O

O 7380

O 9 100

On 20

O 13 '140

O 160

O 10O

O 200
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MSR 6700A KEYPAD DISPIAY BD. AlAl

PIN CONNECTIONS AND VOLTAGE READINGS
AIA1T6

+5 VDC O 1 ZO DIMMER

NC - LOCPIN () 3 4 () DDUER RETURY

O s s0O

O 7 380

O 9 100
Ou 20

O 13 140

O1s 160

O 180

O v 200

Oz 20

O 24O

OZS 260
027 ZSO

O22 300

O3 20

O3 3140

035 36O

O37 38 O

O 39 40 O

Qua 20

O 43 4 O
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4.9 REAR PANEL ASSEMBLY, A3

The rear panel assembly contains the 125 watt
power amplifier A3A1, accessory connector
board A3A2, two 25 pin "D" connectors (with at-
tachedribbon fan cables), 5 MHz reference in/out
connector, PA connector, antenna connector and
related wiring and parts. Refer to schematic
Figure 4.9-4, and Section 2 for more connector/
wiring descriptions.

4.9.1 MISCELLANEOUS CONNECTORS/
WIRING

J42 is a 25-pin connector which provides inputs
for 600 ohm audio, FSK remote control, and mis-
cellaneous functions. Its integral ribbon cable
(P22) connects to the Mother board at J22.

J44 is identical to J42 but carries remote control
signals (RS-232, RS-422, RS-423, MIL-STD-
188) via its ribbon cable connector P28 to Mother
boardJ28. An optional BCD Interface Kit (Section
5.4) substitutes a connector/cable assembly with
an additional parallel connector which connects
to a BCD Interface board (A22). This board
produces signals on J44 representing the tuned
radio frequency which may be used to control an
external preselector/postselector such as the
MSR 6300.

Two coax cables attached to rear panel J46 and
J41 connect to the Mother board (with their mini-
ature SMB connectors P26, P29) at mating con-
nectors J26, J29. Two other miniature coax

cables hardwired to the Mother board connect to
the PA assembly at J3 and J1.

Power is supplied to the PA by two wires from the
power supply with quick-disconnects P2 (26V)
and P3 (GND).

P20 is a 14-pin connector from the PA module
which connects to Mother board header connec-
tor J21.

The 9 volt regulator, LM350 (U1) is mounted in a
socket on the rear panel allowing easy replace-
ment. C38,39 and 40 reduce noise in the circuit.
P24 connects the circuit to the Mother board
where further components allow fine adjustments
to the voltage level. P24 also carries the 12V
supply from the Mother board to the fan assembly
via rear panel J40.

The connector board A3A2 is integral to the 37-
pin circular connector J43. The board contains
bypass capacitors for all lines and provides dis-
creet wire connections to the 5 MHz external ref-
erence control switch S1 and to the 26V coupler
line fuse, F1 -- both mounted on the rear panel.

The rear panel is mounted to the chassis by nine
screws. Two bottom cover mounting screws
must also be removedifinstalled. The PA assem-
bly may be removed by itself by removing four
mounting screws, two coax connectors (SMB),
the 14-pin header connector and the two quick-
disconnect power leads.
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(J43) ACCESSORY
CONNECTOR BOARD A3A2

AUDIO CONNECTOR
(J42)

RS-232 CONNECTOR
(Ja4)
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PA INPUT J1 PA OUTPUT J3

Figure 4.9-1 Rear Panel Assembly/Connections

POWER SUPPLY
CONNECTOR A20P1

9V REGULATOR/FAN
CONNECTOR A3P24

RF OUTPUT (ANT)

J4s




5A FUSE FOR +26V PA FAN CONNECTOR LOCATIONS FOR
COUPLER SUPPLY OPTIONAL SIGNAL ROUTINE
VOLTAGE TO PRESELECTOR

REGULATOR FOR
9V SUPPLY

REAR PANEL MOUNTING SCREWS

Figure 4.9-2 Rear Panel Assembly, Exterior
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SYMBOL

DESCRIPTION

PART NUMBER

A3A1
A3A2 (J43)
A3A3

C36,38
C37,40

F1

J42, p22
J44, P28
J40
J41
J46
(J42, 44)

L1,2,3

P24

- P26

P29

- (P24)

(P24)
S1
Ut
(U1)
(U1)

XF1
XU1

Power Amplifier Assembly
Connector Board Assembly
PA Fan Assembly

Cap., 22 uf, 50V
Cap., 0.1 uf, 50V

Fuse, 5A, SB

Cable, Ribbon
Cable, Ribbon
Connector, Fan
Connector, BNC
Connector, UHF
Mounting Kit

Ferrite Bead

Connector, Molex

Cable Assembly, Antenna
Cable Assembly, Reference
Pin, Male

Pin, Female

Switch, SPDT
IC, LM350
Cover, Transistor

Insulator, Transistor

Fuseholder
Socket, Transistor

600407-705-001
601483-536-001
700023-700-001

600297-314-018
600272-314-001

600006-396-030

600866-540-001
600866-540-038
600377-606-002
600162-606-001
600373-606-001
600116-204-001

600267-622-001

600353-606-001
600440-540-012
600440-540-011
600237-230-001
600223-230-001

600289-616-006
600817-415-001
600288-419-001
600170-419-001

600014-613-002
600250-419-001
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Figure 4.9-3 Rear Panel Parts List (700202-539)
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Figure 4.9-4

Rear Panel Schematic
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(5MHz REF) A3P29 A3A1P20 (PA) A3P26 (ANT)  A3P23 (ACCESSORY) A3P28 (RS232)  A3P22 (AUDIO)

Figure 4.9-5 Rear Panel, Interior
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4.9.2 125W POWER AMPLIFIER, A3A1

The solid state power amplifier accepts the +13
dBm RF drive input from the High Pass Filter
assembly A7 and provides a nominal 38 dB gain
to produce 125 watts output to the antenna
(through the low pass filters) in the transmit mode.
Also contained on this board are circuits that
sense PA overvoltage, overcurrent, and overtem-
perature. These voltages are fed to the Half
Octave Filter board A6 which, via feedback to the
Transmit Modulator board, controls overall trans-
mitter gain and power output. Contained also in
this module isa+13.2 VDC regulator that supplies
regulated +13 VDC radio.

4.9.2.1 Description

The RF signal is fed into P1. R49, R50 and R51
form a2 dB 50 ohm attenuator. Therefore, input
signals are reduced in amplitude before reaching
the first amplifier stage. T1, Q5, and T2 serve as
a +15 dB power amplifier. Two signals of equal
amplitude and phase are taken from T2 to drive a
push-pull power amplifier pair, Q6 and Q7. Bias
voltage for Q5 is established by the voltage drop
across R37 and diode CR3. Output from Q6 and
Q7 (the second stage) is taken from T3 to drive the
final push-pull output stage, Q8 and Q9, to the 125
watt output level.

Bias voltage for the driver and the power output
stage is obtained from 13.2V regulator via R45
and R46 to diodes CR7 and CR9. Pots R44 and
R47 provide a means to adjust the operating
points of the drive and output stage for best
linearity to reduce intermodulation distortion.
Diodes CR7 and CR9 are mounted on the
heatsink to provide temperature compensation.
T4 transforms the low output impedance of Q8
and Q9 to 50 ohms. The secondary winding of T4
contains two windings of 2 1/2 turns each con-
nected in parallel. C49, the capacitor in parallel
with the primary of T4 and capacitor C28, com-
pensates for leakage inductance in T4, and pro-
vides high frequency compensation. R14, R13
and C33 provide feedback for Q5 and reduce gain
at the low frequency end.

Q3 and Q4 form a differential amplifier to provide
DC overcurrent protection. The voltage drop
across Ré6 is applied to Q4. When current through

R6 reaches a value established by the adjust-
ment of R16, a voltage appears at E5. This
voltage, when fed to the Half Octave Filter board,
is used to reduce drive to the amplifier.

Q1 and Q2 comprise a 13.2 volt regulator. The
outputvoltageis setby the adjustment of R2. The
output current of the voltage regulator is limited to
approximately 2.0 amps. When the voltage
across R53 begins to exceed 1.4 volts, diodes
CR4, CR5 and CRé6 begin to conduct, thereby
limiting drive to Q2 and thus limiting the 13.2 volts
output current.

CR8, C30, R33 and R34 are the overvoltage
detectors. Any voltage change on the collector of
Qg9 is fed to the exciter and when excessive, drive
to the ampilifier is reduced.

4.9.2.2 PA Adjustment

Normally, adjustments to the solid state power
amplifier are not required. If a component re-
placement or operation indicates a need for ad-
justments, the following adjustments can be
made.

4.9.2.3 Test Set-Up

Terminate the transmit output, A3J46 ina 50 ohm,
125 watt load. Install a thru-line wattmeter (Bird
or equivalent) in series with the output for these
adjustments. Remove the four screws that attach
the amplifier module to the Rear Panel assembly.

Caretully position the PA module in a flat position
on the test bench. Insure that all wires and
harnesses are attached to the exciter and that no
electrical short circuit of the exposed PA circuit
board or wiring can occur to the chassis or other
metal objects. The exciter Power Amplifier as-
sembly can be safely operated in this position for
short periods.

4.9.2.4 13 VDC Regulator Adjust

Set the transmit frequency to 5.2 MHz, the mode
to USB. Key the radio using the microphone PTT
but DO NOT speak into the microphone. Using a
DC voltmeter connected between E1 and GND,
adjust R2 for +13.2 VDC at E1. Unkey the radio.
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4.9.2.5 Output Stage Bias Adjust

Key the radio with no modulation. Adjust R44
(DRIVER BIAS) for .68 VDC measured between
the base of Q6 or Q7 and ground. Adjust R47
(FINAL BIAS) for .68 VDC measured between the
base of Q8 or Q9 and ground.

4.9.2.6 Drive Stage Bias Adjust

The exciter settings are the same as 4.9.2.5.
Connect an oscilloscope across the 50 ohm load
and connect the audio combiner key box Apply
two equal audio tones, 700 and 2300 Hz, and key
the exciter. The RF output pattern (shown below)
on the scope should depict the standard two-tone
pattern (similar to an AM modulation pattern with
100% modulation). Adjust R44 until the area
between peaks just touches the reference line.

4-42

4.9.2.7 Overcurrent Adjustment

Change the transmit frequency to 29.999 MHz,
the mode to CW; and key the exciter. 125 watts
should be indicated on the wattmeter. Adjust the
R16 overcurrent adjust until the output power
starts to decrease. Slowly adjust R46 until full
power returns. Leave R46 adjusted to this set-
ting. Remove power from the radio. Reinstall the
PA module on the Rear Panel assembly.




Power Amplifier (601192-536-001)

PART

DESCRIPTION

SYMBOL

600226-314-008

620093-306-501

600226-314-014
600269-314-044

656093-306-501

600297-314-033
627093-306-501

610003-306-501

600297-314-003
600202-314-052

600189-314-015

600006-411-007
600006-411-019
600011-416-005
600108-410-001
600260-230-001

600252-230-002
600261-230-001

600064-419-004
600385-606-001

600028-402-006
600091-376-001
600125-376-009
600145-513-001
600146-513-001
600198-606-002

CAP. .1UF, CERAMIC,
so0v

CAP. 20PF, 3%, MICA,
500V

CAP.IUF, 50V, CERAMIC
CAP. 680PF, CERAMIC,

100v
CAP. 56PF, 3%, MICA,
500V

CAP 100VF 50V
CAP. 27PF, 3%, MICA,
500V

CAP. 100PF, 3%, MICA,
500V

CAP. 1UF, ALUM, 50V
CAP. 330UF, 6V, TANT.

CAP. .01UF, CERAMIC,
100v

DIODE IN4734A 5.6V
DIODE IN4746A 18V
DIODE IN4001

DIODE IN4152

LARGE TURRET TERMINAL

QUICK CONN. TAB
TERMINAL

2 POSITION VERTICAL MT.
CONN. FEMALE MIN. RF,
PC MOUNT

12VDC RELAY

CHOKE 4.7UH

CHOKE 22UH

11UH TOROID COIL

35UH TOROID COIL

CONN. MALE MIN. RF,
"PC MOUNT

c1,4,6,

8,10-16
20,24,26,
30,31,33
37,53
c19

C25
C27

©39,42,35
c40,43,
50,51
c17,18,23,
38,41,44,
45,46,48
CR1

CR2
CR3,4,5,6
CR8
E1,10,11,
12,16,17
34,39,45
TP1, 2,
FOR R46
E3,4,38
E5-9,
14,2,
21-24
H1,2

J2

K1,2
11,2
13

L4
16,7
P3,P1

PART NUMBER

DESCRIPTION

SYMBOL

651192-536-001
600082-413-001
600154~413-001
613014-341-075
691014-341-075
627024-341~075
610014-341-075
662004-341-075
610094-341-205

647004-341-325
647004-341-075
600072-360-006

610004-341-205
622084-341-075

643094-341-205
651094-341-425
610024-341-075
615004-341-075
610084-341-205
610014-341-205
612004-341-075
610094-341-075
612094-341-075
627004-341~205
600072-360-003

600096-340-101
600097-340-250
691094-341-075
675094-341-075
610094-341-425

600057-340-005
636014-341~075
615014~341-075
635105-507-001
635106-507-001
635106-507-002

600092-613-001
600025-419-001

PCB
TRANSISTOR 2N2219A
TRANSISTOR 2N2907A
RES. 1.3K, 1/4W, 5%
RES. 9.1K, 1/4W, 5%
RES. 27K, 1/4W, 5%
RES. 1K, 1/4W, 5%
RES. 620, 1/4W, 5%
RES 10 1/2W 5%

RES. 470, 1W, 5%
RES. 470, 1/4W, 5%
POT. 500, 1/2W,
CERMET, TOP

RES. 100, 1/2W, 5%
RES. 2.2, 1/4W, 5%

RES. 43, 1/2W, 5%
RES. 51, 2W, 5%
RES. 10K, 1/4W, 5%
RES. 150, 1/4W, 5%
RES. 1, 1/2W, 5%
RES 1K 1/2W 5%
RES. 120, 1/4W, 5%
RES. 10, 1/4W, 5%
RES. 12, 1/4W, 5%
RES 270 1/2W 5%
POT. 50, 1/2W, CERMET,
ToP

RES. 100, 5W, 5%
RES. 25, 10W, 5%
RES. 91, 1/4W, 5%
RES. 75, 1/4W, 5%
RES 10 2W 5%

RES .56, 2W, 10%

RES. 3.6K, 1/4W, 5%
RES. 1.5K, 1/4W, 5%
TRANSFORMER, BROADBAND

TRANSFORMER, DRIVER,

TRANSFORMER, DRIVER,
125W PA

RELAY SOCKET
TRANSISTOR PAD

PCB

Q1
Q3,4
R1,3
R11

R12

R13

R14
R18,25,

28
R19,22
R10
R2,16

R20
R21,23,
24,30
R27
R31
R33,50
R34
R35,43
R36
R37
R38
R39-42
R4,5
R44, 47
R4S
R46
R4S
R51
R52,54,
55,56
RS3
R7,15
R9,17
T1

T2
T3

XK1, XK2

Figure 4.9-6

Power Amplifier Board Assembly
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125W Power Amplifier (600407-705)

RF_OUTPUT

SYMBOL DESCRIPTION PART NUMBER
CR7, CR9 Diode, MR1121 600017-416-001
Q2 Transistor, MJE1102 600219-413-001
Q5,6,7 Transistor, BLY91CF 600273-413-001
Qs8, 9 Transistor, CTC-S100-28 641320-542-009
R6 Resistor, .025Q, 10W 600009-340-049
T4 Output Transformer 635107-507-001

PC Board Assembly
Thermistor Assembly

601192-536-001
600365-713-001
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4.9.3 POWER AMPLIFIER FAN, A3A3

The PA Fan assembly (700023-700-001) is
mounted over the PA heatsink on the rear panel.
Electrical connections (26 VDC and ground) are
made via the fan wiring harness and connector to
rear panel J40. The fan uses a d.c. brushless
motor to provide 41 CFM air flow.

4.9.3.1 Installation and Operation

The PA Fan Assembly is installed using the same

four screws which secure the PA module to the
rear panel. Disconnect radio AC power, remove
the four screws, mount the fan assembly over the
heatsink and replace the screws. Engage the fan
plug into connector J41 on the rear panel. Lock
into place with the outer locking ring.

Replace the AC power cord and turn the radio on.
The fan should come on immediately. No adjust-
ments are required.

TEMP. ADJUST

Figure 4.9-9 PA Fan Assembly
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483-536-00]
ISS.

Accessory Connector (601483-536-001)

PART NUMBER DESCRIPTION SYMBOL
600302-314-013 CAP. .1UF, MYLAR, 50V |cC17,
19-21,
24,25
600302-314-001 CAP. .001UF, MYLAR, C9,26
63V
600472-606-001 CONN. 37 PIN, PC, J43
(MS-28-2185)
600174-608-004 CONN. HEADER, 20 PIN, |J61,62
ST.
600380-314-002 CAP SIP .1UF X 9 z21-3

Figure 4.9-10 Accessory Connector Board Assembly
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4,10 MOTHER BOARD, A2
4.10.1 GENERAL

This board is the electrical main frame of the
exciter. All subassemblies are electrically con-
nected to the Mother board as it is mainly used to
transfer signals between the various sub-assem-
blies. All of the chokes and most of the capacitors
are used to keep the 125W RF power signal out
of the low level control and signal path lines. Two
shields plug into the bottom of the board to pre-
vent feedback when the bottom cover is installed.
Circuit descriptions are as follows for the active
circuitry on the board.

4.10.2 CIRCUIT DESCRIPTIONS

Relays K1 and K2 route audio signals from the
microphone inputs to the correct Transmit Modu-
lator board. They also inhibit the rear panel audio
signal when the PTT inputs are used to key the
exciter. When K1 is energized, microphone audio
is routed to the standard Transmit Modulator
board, TX Mod #1. Atthe same time, the PTT line
is connected through K1 to the ISB inhibit line of
TX Mod#1. Whenthe PTT line is pulled low to key
the exciter, the low on the ISB inhibit line causes
rear panel audio signals present at TX Mod #1 to
be inhibited and replaced by the microphone
audio. Similarly, when relay K2 is energized,
microphone audio is routed to TX Mod #2. This
second Transmit Modulator board is part of the
ISB option and is only in place when the ISB
option is installed.

Comparator U7D disables the compressor on the
Transmit Moduiator board(s) when the FSK KEY
inputis used to key the exciter. When jumper plug
JP9 is in the closed position (pins 1 and 2), the
compressor is also disabled when the exciter is
keyed by the EXT KEY input. LED 1, Resistors
R47-R50 and associated components are part of
the +9V regulator circuit. The remainder, includ-
ing an LM 350 regulator IC, is on the exciter rear
panel. Potentiometer R50 adjusts the voltage
level. LED 1 is illuminated whenever voltage is
present on the +9V line.

Relay K3 selects the front panel meter signal.
The RFL line, when low, energizes the relay and

routes an external reflected power signal to the
meter. When the RFL line is high, an internally
generated forward power signal is fed to the
meter.

Transistors Q7, Q8, and Q10 are simply inverter-
drivers.

Comparators U7A, U7B, and U7C, along with
Q11 and associated components, are used for
LPA verification and power-on. When the opera-
tor attempts to turn on the LPA by selecting power
level 3 or level 4, a low signal at J3-24 (KWA)
forces U7A-1 high. This turns on Q11 if there is
a path from the Q11 emitter to ground. If an MSR
1020 or MSR 1030 LPA is in the system, a path to
ground is provided through the LPA front panel. If
the ground is present, Q11 is turned on, its collec-
tor voltage drops and U7B-13 goes high. U7C-14
is then forced low and this low signal at J3-21
(KWB) signals the microprocessor that an LPA is
connected. The current through Q11 turns on the
LPA. If no LPA is connected, Q11 will not turn on
so KWB stays high and the microprocessor in-
forms the operator by not allowing the selection of
power levels three or four.

U3 and U4 are Input/Output expanders. They
transfer control signals from the microprocessor
to the BCD inputs on the Minor Loop and Major
Loop boards in the synthesizer to create the
correct frequency outputs.

Transistor Q9 turns on to pull in the coupler
bypass relay in the antenna coupler (if installed
the bypassrelay is an option). A high signalonthe
CPLR BYPASS line, J3-32, turns on Q9. The
coupler bypass function is only used when a re-
ceiver/exciter system is in the receive mode. The
TX3 signal is used to inhibit the bypass function
when the exciter is keyed by turning off Q9 via
CR17.

U5 and U6 are high voltage QUAD NAND gates.
These gates are used as line drivers/inverters for
the CH1 to CH80 outputs to the MSR 4030
Antenna Coupler. They provide a BCD output to
supply stored channel information used by the
coupler when in the silent tune mode.
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4.10.3 MOTHER BOARD JUMPERS JP1-JP9
(Refer to Figure 4.10-1 for locations.)

JP1, JP2 - Bypass the STD audio signal around
the Tone Key/Modem board connector J7.

JP3, JP4 - Bypass the STD audio signal around
the Audio Interface board connector J6.

JP5, JP6 - Connect the CNTL/STAT audio signal
to the Tone Key/Modem board.

JP7, JP8 - Bypass the ISB audio signal around
the Audio Interface board connector J6.

JP9 - Causes the Transmit Modulator compres-
sors to be disabled when the exciter is keyed via
the EXT KEY input.

Closed: Jumper towards rear panel.

Open: Jumper toward front panel.

4.10.3.1 When to Use Audio Jumpers JP1-JP8

a) Standard Exciter. No Tone Key/Modem board
(7). No Audio Interface board (J6).

JP1,JP2 closed -jumpers away from power sup-
ply.

JP3, JP4 closed - jumpers toward power supply.
JP5, JP6 closed - jumpers toward power supply.
JP7, JP8 closed - jumpers toward front panel.

b) Remote Control Option #1, single remote,
single radio Tone Key/Modem board installed in
J7. No Audio Interface board.

JP1, JP2 open - jumpers toward power supply.
JP3, JP4 closed - jumpers toward power supply.
JP5, JP6 closed - jumpers toward power supply.
JP7, JP8 closed - jumpers toward front panel.

c) Remote Control Option #2, single remote,
multi-radio, Tone Key/Modem board installed in
J7. Audio Interface board installed in J6.

JP1, JP2 open - jumpers toward power supply.
JP3, JP4 open - jumpers away from power sup-
ply.

JP5, JP6 open - jumpers away from power sup-
ply.

JP7, JP8 open - jumpers toward rear panel.

REAR PANEL
POWER
SUPPLY
JPT P8 spo]
=i JP2
P4 JPIOIES |
JP5
Sre
U FRONT PANEL ]

Figure 4.10-1 Mother Board Jumper Locations
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PART NUMBER DESCRIPTION SYMBOL
600272-314-001 CAP. IUF, CERAMIC, 50V |Cl1-3,5-8
11-13,16,
18-26,
28-41,43,
46-52,54
57,59-61,
63,64,67
68,70,74;
76-88,
90-94,113
600202-314-018 CAP. 10UF, 25V, TANT. C€105,106
600278-314-007 CAP. .1UF, CERAMIC,100V|C114-116
600302-314-013 CAP. .1UF, MYLAR, 50V c4,9,10,
53,58,65
66,69
71-73,75,
89,97,104
610045-319-350 CAP. 1UF, 35V, TANT. c42
600297-314-016 CAP. 22UF, ALUM, 25V c44
600226-314-014 CAP. 1UF, CERAMIC,50V C55
600268-314~008 CAP. .01UF, CERAMIC, C€98-103,
50V 107-112
600011-416-002 DIODE IN4004 CR1-3,13,
14,18,19
600052-410-001 DIODE IN270 CR15,17
600109-410-001 DIODE IN4148 CR6~-8
600043-390-002 LED, YEL Ds1
600174-608-024 CONN. HEADER, 40 PIN,ST|J23
600147-605-001 CONN. CARD EDGE, J1-4,6-20
44 PIN, ST.
600237-608-004 CONN. MOLEX, 6 PIN, J24
PC MOUNT
600237-608-003 CONN. MOLEX, 5 PIN, J25
PC MOUNT
600198-606-002 CONN. MALE MIN. RF, J26,29
PC MOUNT
600174-608-025 CONN. HEADER, 16 PIN, J32
ST.
600174-608-021 CONN. HEADER, J21,33
14 PIN, ST.
600174-608-022 CONN. HEADER, J22,88
26 PIN, ST.
600190-608~001 CONN, JUMPER, 2 POS. JP1-10
600279-608-002 CONN. HEADER, 4 PIN, JP1-10
PC MOUNT
600094-403-002 RELAY, DPDT, 24V, K1-3
3A CONTACTS
600206-419-016 IC SOCKET, 16 PIN (K1-3)
600125-376-022 CHOKE 180UH L1,18,19
600125-376-007 CHOKE 33UH L2,3,8-17
21-23,
25-28
600072-376-025 CHOKE 10UH L7,20
600221-413-002 TRANSISTOR 2N5308 Q1,2
600154-413-001 TRANSISTOR 2N2907A Q7
600080-413-001 TRANSISTOR 2N2222A Q8-11
647024-341-075 RES. 47K, 1/4W, 5% R1,2
647014-341-075 RES. 4.7K, 1/4W, 5% R30,31,32
610024-341-075 RES. 10K, 1/4W, 5% R4,34,36,
43,45,46
51,52,56
57
610004-341-075 RES. 100, 1/4W, 5% R44
691004-341-075 RES. 910, 1/4W, 5% R47
647004-341-075 RES. 470, 1/4W, 5% R48,53
600051-360-007 POT. 1K, 1/2W, CERMET R50
630024-341-075 RES. 30K, 1/4W, 5% RS54
691024-341-075 RES. 91K, 1/4W, 5% R55
622014-341-075 RES. 2.2K, 1/4W, 5% R8,33,35
. 42,49
600130~-616-001 SWITCH, SLIDE, DPDT, s2
PC MOUNT
600217-415~-101 IC 8243, I/0 EXP U3, 4
600221-415-001 IC 74LS26, NAND, HV, Us5,6
600324-415-001 g‘CJM[))ﬂSS COMPARATOR u7 : g:' "/[
,
600206-419-024 IC SOCKET, 24 PIN XU3,4 ! %‘ER FDA}?P’ EX‘I:;;ER
600206-419-014 IC SOCKET, 14 PIN XUS,6,7 ¢ " Wi . : . sgoboosﬁas:a;
i 3 } R » . . N
Mother Board (700005-536) L

Figure 4.10-2

Mother Board Assembly (Sheet 1 of 2)
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Figure 4.10-2
Mother Board Assembly (Sheet 2 of 2)
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4.11 INTERFACE BOARD, A4
4.11.1 GENERAL

The Interface board serves as an interconnection
between the Front Panel Keypad/Display board,
Logic board and the external Remote Control
Unit. Connection is made to the Front Panel via
two ribbon cables.

This board contains the following major functions:

Keyboard Display Chip

Analog to Digital Converter (for remote meter)
Mode, Bandline and Filter Selection
Decoders

UARTS (for remote control operation)

Baud Rate Generator (for UART)

I/0 Expander

Sidetone and Beep Generators

Line Drivers

-12V Supply

Each major function is discussed briefly in the
folllowing paragraphs.

4.11.2 KEYBOARD DISPLAY CHIP

U1 is the keyboard select chip.. The keys on the
Front Panel which are mounted on the Keypad/
Display board, are arranged in a matrix configu-
ration. Three scan lines SLO-2 (rows) and eight
return lines RLO-7 (columns) define which key
was depressed. This information is communi-
cated to the processor on the main data bus DBO-
7.

4.11.3 ANALOG TO DIGITAL CONVERTER

U4 is the A to D Converter. The analog signal
representing the Front Panel Meter deflection of
the 6700A has to be converted to a digital signal
so that it can be communicated to the remote
control unit. The analog signal enters pin 1, and
is converted to a 8 bit digital signal on DBO-7 (the
Main Data Bus), which is read by the processor.

4.11.4 MODE/BANDLINE SELECTION
DECODERS

U5 and U7 are decoders for Mode and Bandline
selection, respectively. These ICs take in the bi-

nary coded information on three inputs, and
decodes them into eight different decimal equiva-
lent states. The inputs are generated from infor-
mation processed by the processor, and the
outputs are used to pull in the various Modes or
Bands in the radio.

4.11.5 UART

UART is short for "Universal Asynchronous
Reception and Transmission”. The large amount
of status and control information that exists on the
Main Data Bus is on eight lines. To communicate
this information to a remote location over two
wires, the information has to be converted from
parallel to serial format. Thisis done by U2. Since
this is a bi-directional device, itis connected to the
Data Bus in reception mode on RBR1-8, and in
the transmission mode on TBR1-8. U21 through
25, dip switches S1-3, andrelays K1, K2 interface
the UART to the external remote control lines to
accommodate RS-232, RS-422, RS-423, and
MIL-STD-188C formats. U23A, B are balanced
(RS-422) or unbalanced line receivers depending
on §1-3 and S1-4 setting. U22A,B are either
balanced or unbalanced line drivers depending
on S1-5. Two ports A and B are provided so that
multiple receivers may be daisy-chained in a
remote control network; i.e. on one port are RX A
(receive), RX A BAL (return line in an RS-422
format), TX A (transmitout), and TX A BAL (return
for TX A in RS-422 format).

Signals coming into RX A are retransmitted out
TX B to the next radio in adaisy chain. If the radio
power is off, relays K1 and K2 connect ports A, B
to maintain communication. Intransmit condition,
signals are sent out at both TX A and TX B.

Transmit and receive signals are routed to sepa-
rate buses A and B and ultimately to UART U2
pins 25, 20 (TRO, RR1). Signals are diverted to
the appropriate ports by tri-state buffers U24 and
U25, controlled by the TX CTL signal from the pP.

When the optimal FSK modem is installed, the
FSK signals are reduced to TTL signals RX DATA
and TX DATA in the modem and brought to P1 pin
15, 14. The signals are then routed to the same
BUS A and BUS B as before.

Switch assignments are shown in Table 3.1.
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4.11.6 BAUD RATE GENERATOR

U3 is the baud rate generator. The baud rate is
the speed at which data is transferred between
UARTSs at two locations. (In the MSR 6400 RCU,
the UART is built into the 8051 processor chip.)

Dip switch S4 allows setting of the baud rate as
follows:

sS4 BAUD RATE
12 3 4
o1 0 1 300
o1 1 1 1200
10 1 0 2400
11 0 O 4800
11 1 0 9600

U8 is the 1/O expander IC. This means that the
information from the processor, which exists on
pins 8-11, is expanded out on three different ports
to get the channel, key and tune information.
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4.11.7 SIDETONE AND BEEP GENERATORS

U10B is the sidetone generator and U10A is the
beep generator. R6 adjusts the volume of the
tone generated by either U10A or U10B. The
sidetone is used in the CW mode, and the beep
tone is used when the coupler is tuning.

4.11.8 LINE DRIVERS

U21-24 are line drivers that provide two buses for
communication of the UART information. This is
required for daisy-chaining and remote control-
ling various exciters.

4.11.9 -12V SUPPLY

U26, Q3 and Q4 provide a -12V supply from 13V
input. This -12V is used for the line drivers which
convert the TTL signal of the UART to a signal
with higher + excursions. This allows transmis-
sion of signals over a greater distance.
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Interface (700004-536-001)

DESCRIPTION SYMBOL
PART NUMBER DESCRIPTION SYMBOL PART NUMBER sc
610094-341-075 | RES. 10, 1/4W, 5% R43
600302-314-013 | CAP. .1UF, MYLAR, 50V |C1-5,7-9, 620094-341-075 | RES. 20, 1/4W, 5% R46,47
15-17, 615094-341-075 RES. 15, 1/4W, 5% RS
21-26,28 620004-341-075 RES. 200, 1/4W, 5% RS5 |
42,43, 600089-360-010 POT. 10K, 1/2W, R6,15 |
600297-314-016 | CAP. 22UF, ALUM, 25V  |C10 CERMET, RT/AN
600297-314-013 | CAP. 10UF, ALUM, 50V  |C27,29, 647024-341-075 | RES. 47K, 1/4W, 5% R60
30,41 622014-341-075 RES. 2.2K, 1/4W, 5% R7,44,
600302-314-013 | CAP. .1UF, MYLAR, 50V |C28,42, 45,49
43, 610004-341-075 | RES. 100, 1/4W, 5% R8 i
600297-314-003 | CAP. 1UF, ALUM, 50V c31 643024-341-075 | RES. 43K, 1/4W, 5% R9
600302-314-007 | CAP. .01UF, MYLAR, 63V |C32 600106-340-008 | RES. NETWORK 8 PIN, RP3
600297-314-025 | CAP. 47UF, ALUM, 25V  |C33,38, 4.7K
39 600244-616-005 | DIP SWITCH, SPDT X5 s1
615003-306-501 | CAP. 150PF, 3%, MICA |C36 600235-616-010 | DIP SWITCH, SPST X10 |s2,3
soov 600264-616-001 | SWITCH, DIP, 4 POS. sS4
600268-314-011 | CAP. .015UF, CERAMIC, |C40 600119-419-040 | IC SOCKET, 40 POS. (U1,2)
sov 600119-419-020 | IC SOCKET, 20 POS. (U4)
600109-410-001 | DIODE IN4148 CR1-3,5, 600119-419-024 IC SOCKET, 24 POS. (us)
6,34,35, 600507-415-101 IC 8279, KEYBD/DISP Ul
600006-411-007 | DIODE IN4734A 5.6V CR32,33 600237-415-001 | IC IM556, DUAL TIMER |U10
600011-416-002 | DIODE IN4004 CR36,37 600271-415-001 | IC 74LS08, AND, 2-IN |U13
600006-411-012 | DIODE IN4739A 9.1V CR38 QUAD
600052-410-001 DIODE IN270 CR¢ | 600219-415-001 IC 74LS33, NOR, 2-IN, |U15
600174-608-005 | CONN. HEADER, 26 PIN, |J1 QUAD
ST. 600411-415-001 IC 74LS32, OR, 2-IN Ul6
600174-608-006 | CONN. HEADER, 34 PIN, |[J2 600111-415-001 | IC 74LS04, HEX INV u17
ST 600171-415-001 | IC LM324, OP AMP, ° u1s
600174-608-021 | CONN. HEADER, 14 PIN, |J4 741 QUAD
T 600424-415-101 | IC 6402, UART, CMOS u2
600073-403-003 RELAY, DPDT, 5V k1,2 600862-415-001 IC 9636A, DRIVER uU21
600163-413-001 TRANSISTOR 2N2905A Q1,3 700107-415-001 IC, MC3487 U22
600221-413~002 TRANSISTOR 2N5308 Q2 700105-415-001 IC, MC3486 u23
600082-413-001 | TRANSISTOR 2N2219A Q4 700103-415-001 | IC, 74HC368 u24
610014-341-075 | RES. 1K, 1/4W, 5% R1,11 700102-415-001 | IC, 74HC367 u2s -
620014-341-075 | RES. 2K, 1/4W, 5% R10,56-59 600074-415-001 | IC NE555, TIMER u26 Figure 4.11-1
613024-341-075 | RES. 13K, 1/4W, 5% R12 600617-415-001 | IC 8116, BAUD RATE GEN |U3
610024-341-075 | RES. 10K, 1/4W, 5% R2,4,13, 700104-415-001 IC, ADC0804 U4
31,48, 600528-415-001 IC 74LS145, BCD TO us,7
50254, DECT DEC Interface Board Assembly
61-63 600217-415-001 IC 8243, I/O EXP us
600000-341~-075 RES. 0, 1/4W, 5% R21 600415-415-001 IC 1489, LNRCVR, QUAD |U9
656024-341-075 RES. 56K, 1/4W, 5% R3 600170-378-001 CRYSTAL, 5.0688 MHZ Y1 4-63
647004-341-075 | RES. 470, 1/4W, 5% R41
643014-341-075 | RES. 4.3K, 1/4W, 5% R42
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Interface Board Schematic (Sheet 1 of 2)
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MSR 6700A INTERFACE BD. A4

PIN CONNECTIONS AND VOLTAGE READINGS

Ad4P1

GND@1 2O @

+13VDCO 3 4O +13 VDC

5
+5 VDC O 5 6 O +5 VDC
LoGIC "g" OR "1" BAND A O 7 380 BAND B LOGIC "g" OR "1"
LOGIC "@" OR "1" BAND C O 9 100 PWR 3 LOGIC "g" OR "1"
]IEIC "ﬂ“ OR "l" PWR 4 O 11 12 O —TPWR IOGIC ngn OR nln
P METER O 13 14() I DA
RX DATA O15 16 QO Forr2l
LOGIC "@" OR "1" PWR 1 PORT 23
O 18
PORT 22 O S ra—— o wyn
O 19 20 O CPIR BYPASS  IOGIC "g" OR "1
ILEIC "g" OR ll1" Pm O 21 220 —CS—E mIC lvgll OR "1”
LOGIC "g" OR "1" A3A O 23 4 O MODE A
PORT ﬂ O s 26 O MODE B
LOGIC "g" OR "1" FSK MODE C
- ) — 027 28 O
I_mIC nenm OR lllll ADdE
O 300
O3xn 20
mIc llgll OR lllll @ O 33 34 O RESEI‘ m]:c llgll OR llll’
LOGIC "g" OR "1" CH i Q35 36 () @ LOGIC "g" OR "1"
I.CX;IC ugu OR "l" ISB
O 37 38 O
IOGIC "g" OR "1" TTONE ng win
O 39 40 O CH 40 LOGIC "@g" OR "1
LOGIC "g" OR "1" — wyn
CH 80 O 4 o O Cw IOGIC "g" OR "1

2 0O0#s 4 @



MSR 6700 INTERFACE BD. A4

PIN CONNECTIONS AND VOLTAGE READINGS

A4P2

O

1
3

5

7

LOGIC "g" OR "1" ADC CS O
BEEP
@,
LOGIC "g" OR "1" CPLR EN O
TOGIC "@" OR "1" USB O 9
LOGIC "g" OR "1" AUDIO KEY O "
LOGIC "g" OR "1" IRQ
O 13
LOGIC "g" OR "1" UART CS O 15
DB7 O 17
O 19
DB5
O 2
DB3 O 23
ImIC IIQ'" OR "l" f O 25
LOGIC "g" OR "1% LSB
wotn "N D O 27
LOGIC "g" OR "1 WR
O 29
O 31
DB O 3
LOGIC "g" OR "1" BL
2O
mIC l|g" OR lllll BZ
n 1" gy O 37
LOGIC "g" OR "1" B3
— (O 39
LOGIC "g" OR "1" B4

2O ¥

0O
6 O
8 O
10 O
20
140
16 O
180
200

IOGIC "g" OR "1"
SIL TUNE B LOGIC "g" OR "1"
RFL LOGIC "g™ OR "1"
TX CTL LOGIC "g" OR "1"
TUNE B LOGIC "g" OR "1"
UP KEY LOGIC "g" OR "1"
K1 LOGIC "g" OR "1"
K2 LOGIC "@" OR "1"
TX1 LOGIC "g" OR "1"
RD LOGIC "g" OR "1"
DB6
DB4.
DB2
1OCS LOGIC "g" OR "1™
REMO LOGIC "g" OR "1"
DB1
B5 LOGIC "g" OR "1"
B6 10GIC "g" OR "1"
B7 LOGIC "@" OR "1"
BS 1OGIC "@" OR "1"
GND
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MSR 6700A INTERFACE BD. A4

PIN CONNECTIONS AND VOLTAGE READINGS

A4J1

SIDETCNE

RL7

RL6

RLS5

O 00 O

O

RL4

MODE C

MODE B

MODE A

+5V DC

+5V DC

SL.2
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w

~3

On
O 13

15

17

OXON®)

19

O 23
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O
QO 29

O 33
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O 39

043

20
“+ O
6 O
8 O
10 0O
120
140
16 O
180
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20
24 O
26O
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30 O
32O
340
36O
38 O
40 O
2O
4 O

REL
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METER
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MSR 6700A INTERFACE Bd. A4

PIN CONNECTIONS AND VOLTAGE READINGS

A4J2
GND Ol 20 &®
oD O 3 40 GND
O 5 60O
O 7 80
Q9 100
11 12 SIL TUNE TOGIC "g" OR "1"
g 13 148 TONE TOGIC "g" OR "1"
O 15 16() CPLRBEASS  10GIC "g" OR "1
O 17 B8O PORT 20 10GIC "g" OR "1"
O 19 20() EoRr2l IOGIC "g" OR "1"
O 20 PORT 22 IOGIC "g" OR "1
LOGIC "g" OR "1" PWR 3 O 23 24 O PORT 24 LOGIC "g" OR "1"
I =2 5 260
] i Q2 20
I0GIC "g" OR "1" S
IOGIC "g" OR "1" — O 22 300
LOGIC "g" OR "1" 3 O3 20 — —

34 0O
36 ()
33 O
0 O
20
44O
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MSR 6700A INTERFACE BD. A4

PIN CONNECTIONS AND VOLTAGE READINGS
A4J4

12@RXB

4O RXB BAL

W

GQTXB
7 80

TXA BRAL TXB BAL

RAL GND

z
ONONONO] e

9 100

NC - LOC PIN

Ou 12@

013 140 IOC PIN - NC

O 160

O 17 180

O 19 200

O 2 20

O 23 240

OZS 260

OZ7 28 O

O22 300

O3n 20

O33 34O

O35 360

(O37 38 O

O 39 40 O

Ou 20

O#s 40O
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4.12 LOGIC BOARD, A5

This board contains all the circuitry necessary for
the control of the MSR 6700A Exciter. An 8035 8-
bit microprocessor is used. There are 8k bytes of
external ROM for program storage. A 2k byte
zero power static RAM is used for data storage.
There are six 8243 1/O expander chips in the
system to take care of input and output data.
However, only two of them are in this board. An
8214 priority interrupt chip is used to handle the
system interrupts. A TL7705 Supply Voltage
Supervisor chip is used to manage power up and
down activity.

4.12.1 MICROPROCESSOR

Tne 8035 is an 8-bit microprocessor chip that can
address up to 4k of external memory directly.
Pins 12 thru 19 are DBO thru DB7 which are the
lower 8 bits of address as well as data bus. Port
1, U1-27 thru -30, is a bi-directional port for data
inputand output. As output portin address mode,
the lower 4 bits of port 2, U1-21 thru 24, are upper
4 bits of address bus so that 8035 can address up
to 2k of external program memory. A software-
controlled internal memory band switch can se-
lect either MBO (lower 2k) or MB1 (upper 2k) to
make up 4k of total directly addressable memory.
/PSEN controls the fetch of instructions from the
external memory chips. In /O expander control
mode, these 4 bits are used in conjunction with
PROG U1-25 signal, for data and command
transfer between the processor and the 1/0 ex-
pander. Other pins of port 2 (35, 36 and 37) are
tied to a 3-to-8 decoder chip (74LS138) to select
one of six I/O expander chips in the system. U1-
11 ALE is the system clock. Itis used to latch the
lower 8 bits of address to the 8-bit latch U3 during
the high-to-low transition of this signal. The /WR
writes data into, while the /RD reads from, exter-
nal data memory. TO and T1 are testable input
pins and are used for the frequency up and down
command in frequency scan mode. T1 is also
used to control the channel scan oscillator in
channel scan mode. U1-6 is the interrupt input
pin. The system will be interrupted and go to an
interrupt routine when it goes low. Y1 is a 6 MHz
crystal that controls an on-chip oscillator to gen-
erate the 400 kHz system clock ALE. U1-4 is the

reset input to provide a system reset whenever it
goes low.

4.12.2 INTERRUPT INTERFACE

U2is an 8214 priority interrupt chip that interfaces
with the external interrupt inputs. Priority can be
assigned by software. A system interrupt will be
generated when an interrupt with level higher
than the assigned level is arrived. If there are
more than one legal interrupts arriving at the
same time, the one with the higher level will be
processed first. U2-21 is the /IRQ input which will
go lowwhen key closure isdetected. /IRQhasthe
highest priority assigned. U2-17 is Loss of Lock
Bite input and U2-16 is Power Supply Bite input
that will go low when these failures occur.

4.12.3 MEMORY
4.12.3.1 Program Memory

Two 2732A 4k ROMs, (U4 and U15) are used to
store instructions for the system control. These
two chips are connected in parallel with the proc-
essor. A memory chip select signal (U1-31) is
provided to select either memory chip 1 (U4) or
memory chip 2 (U15). This memory chip-select
signal determines whether instruction is fetched
from U4 (lower 4k) or U15 (upper 4Kk).

4.12.3.2 Data Memory

Zero-power static RAM U16 (priority interrupt
chip U2) Keypad chip and UART chip (in the
Interface board) are considered external data
memory chips in this system. Selection of these
chips is controlled by U1-27, 28, and 29 that tie to
the input of a 3-to-8 decoder chip US. Output of
U9 enables one of these chips. Status of the
receiver and channel data are stored in U16.
Data stored will be retained, due to the built-in -
battery inside the MK48Z02 chip, even with VCC
removed from this chip. Since 8035 can address
only 256 bytes of external RAM, P16 and P17
(U1-33 and 34) are used to select four pages of
RAM ocations to address up to 1k byte of external
RAM. US-14 provides the MSB of address for the
RAMto enable the processor to address up to 2k
of external RAM.
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4.12.4 /O EXPANDER

There are six [/O Expander chips (8243) in the
system. U6 and U8 are the only two located in this
board. Each chip has four 4-bit ports that can be
used as input or output port. U6 and U8 (pins 11,
10,9, 8,and 7) are tiedto P20 thru P23 and PROG
pin of the processor for command and data trans-
fer. U6 port 4 (U6-2, 3, 4, and 5) is used as an
input port for option selection. When the input pin
is low, the option is selected. U6 is selected if
U10-11islow. U8is selectedwhenU10-12is low.
U10-15, 14, 13, and 10 will select I/O chips CS1,
CS2, CS3, and CS6 respectively located in other
boards.

4.12.5 POWER-ON RESET

A TL7705 (Supply Voltage Supervisor) is used to
handle the power up system reset. This chip will
hold the /RESET low when supply voltage
reaches 3.6 volts and starts a pre-determined
delay period after VCC reaches 4.5V for the
normal microprocessor reset. The value of C23
is selected so that the period is 130 ms. U20-6
(RESET) is the complement output of U20-5,
which will stay high for 130 ms after VCC reaches
4.5V. When the supply voltage drops below 4.5
V, /RESET output will go to logic low and stay low
for 130 ms when VCC is recovered back to 4.5V.
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Logic (700003-536-951)
PART NUMBER DESCRIPTION SYMBOL
600119-419-040 | IC SOCKET, 40 POS. (u1)
600272-314-001 | CAP. .1UF, CERAMIC, c1-s,
50V 8-11,
13-16,
i 18
PROGRAM CHIPS 620094-306-501 | CAP. 20PF, 5%, MICA, c19,20
500V
600297-314-016 | CAP. 22UF, ALUM, 25V  |c21
U4 PROG IC  700002-412-001 §00202-314-01a | CAP. 10UF, 25v,§1-»5rg‘., 3
302-314-013 | CAP. .1UF, MYLAR,
Ui5 PROGIC 700002-412-002 600052-410-001 | DIODE IN270 | CR4,5
600125-376-001 | CHOKE .33UH | L1
647014-341-075 | RES. 4.7K, 1/4W, 5% Ri-8,
15,16
622014-341-075 | RES. 2.2K, 1/4W, 5% R11
610014-341-075 | RES. 1K, 1/4W, 5% R13
600264-616-001 | SWITCH, DIP, 4 POS. s1
600218-415-002 | IC 8035, UP, 8-BIT U1
600311-415-001 | IC 74LS241, BUF/IN DR |U11
600411-415-001 | IC 74LS32, OR, 2-IN u13
600114-415-001 | IC 74LS00, NAND, U14,019
QUAD 2-IN
600990-415-001 | IC MK 48202-25, RAM ule
600016-415-001 | IC 7406, HEX INV. ,0/C |Ul8
600519-415-001 | IC 8214, PRIR INT CNTL (U2
600119-419-024 | IC SOCKET, 24 POS. (2,4,
6,8
15,16)
700123-415-001 | I.C. TL7705A u20
600277-415-002 | IC 74LS273 SIG, u3
FF W/CLR
600111-415-001 | IC 74LS04, HEX INV us
600217-415-101 | IC 8243, I/O EXP 6,8
600309-415-001 | IC 74LS138, 3 To 8 s, 10
LN DEC/MUX
600105-378-001 | CRYSTAL, 6.00 MHZ Y1
Figure 4.12-1 600201-537-001 | RES NETWORK 4.7K X 7 |21
Logic Board Assembly
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MSR 6700A LOGIC BD., A5

PIN CONNECTIONS AND VOLTAGE READINGS

A5P3
2 [O)] 1
+13 vDC O 3
+5 VDC
O s
LOGIC "g" OR "1" BAND B O 7
I_mIC llgll OR "l" PV\TR 3 O 9
10GIC nﬂn OR "1" PWR 2
O 11
O
PORT 21 O 15
PORT 23
O 17
1OGIC "g" OR "1" cs3 O "
Oz
1OGIC ngn OR "1" MODE A O 23
T.mIC Ilgll OR lll" mDE B O 25
IOGIC "W' OR "1" MODE C O .
10GIC "gn OR "1" O/A O 2
O3
O 33
IOGIC "g" OR "1" RADIO SELECTED O3
LOGIC "@g" OR "1" CS6 O37
CH8 O 3
CH2

Quau
Os
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20
O
6O
80O
100
20
140
160
it @)
200
20
20
260
280
30 O
320
34O
36 O
80
NQ)
20
“ 0

GND

+13 VDC

+5 VDC

BAND A 1OGIC "g" OR "1"
BAND C LOGIC "g" OR "1"
PWR 4 LOGIC "g" OR "1"
PWR 1 LOGIC "g" OR "1"
PORT 20

PORT 22

PROG

cs2 LOGIC "g" OR "1"
KW A LOGIC "g" OR "1"
TUNING LOGIC "@" OR "1"
CPLR BYPASS LOGIC "g" OR "1"
RESET LOGIC "g" OR "1"
cs1 LOGIC "g" OR "1"
CHA LOGIC "g" OR "1"
CH1 LOGIC "g" OR "1"




MSR 6700A LOGIC BD. A5

PIN CONNECTIONS AND VOLTAGE READINGS

IR4

10GIC ngu OR lllvil

REM

IRO

IR5

II(X‘:TIC llg" OR 'llll

BITE - PS

A5P4

DB7

DB5

DB3

Im]:c "g!l OR "l"

UART CS

m:[c "g" OR "l!l

T_OGIC llgll OR !llll

20

4OT_X_EFL

LKX;IC "g" OR l|1||

6 O

80O

10 O IR8

120

140

16 O BITE-LL

T.OGIC llg" OR Ill"

LmIC "g“ OR lllll

180 X1

200 KD

]—_m]:c Ilgll OR lllll

220 DB6
24 O DB4

26 O DB2

ImIC llg" OR |l1ll

o cs
28 O

30 O

32O

34 O
36 O DBg

33 O

40 O

2 O

“u (O 4
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4.13 HALF OCTAVE FILTER BOARD, A6

4.13.1 GENERAL

This board contains the harmonic filters for the
transmit output, the Automatic Level Control
(ALC) detector, the Automatic Carrier Control
(ACC) circuit for control of the transmit output
levelin AME mode, a current detector for monitor-
ing and control of Power Amplifier (PA) output
current, a reflected power detector to light the
Fault indicator to warn the operator of excessive
antenna VSWR, and a circuit for protection of the
PA under overtemperature conditions.

4.13.2 HARMONIC FILTERS

The purpose of the harmonic filters is to reduce
the harmonics generated by the PA to at least -45
dBc. Thefilters are divided into eight bands, each
of which is used for a specific output frequency
range as shown below.

1.60000 to 1.99999 MHz Band 1
2.00000 to 2.99999 MHz Band 2
3.00000 to 3.99999 MHz Band 3
4.00000 to 5.99999 MHz Band 4
6.00000 to 8.99999 MHz Band 5
9.00000 to 12.99999 MHz Band 6
13.00000 to 19.99999 MHz Band 7
20.00000 to 29.99999 MHz Band 8

The filters are elliptic function filters which are
optimized for rejection of the second and third
harmonics and for constant in-band impedance.
The proper filter is selected by acommand on one
of the Band lines, /B1 through /B8. And the filter
selection circuit operates identically on each
band,i.e.alow placed on K16 connects the Band
1 filter in the RF line between P1-42 and P2-38.
Note that the relays are connected to short out
unused filters. Diode CR25 protects Q9 from the
voltage spike generated when the relays are
turned off. Diode CR33 protects Q9 from damage
in the event that the board is plugged or un-
plugged from the radio with DC power applied.

4.13.3 ALC DETECTOR

The purpose of the ALC detector is to provide the
ALC circuit on the Tx Modulator board with a DC

voltage which is proportional to peak RF voltage
at the filter outputs.

Aresistive divider composed of R1 and the paral-
lel combination of R2 through R5, generates a
sample of the RF voltage and applies it to rectifier
CR1. Capacitors C17 and C2 compensate the
detector at 29.9 MHz. The compensation is ad-
justed via C2 so that the detector output at 29.9
MHz is exactly the same as at 1.6 MHz. Compo-
nents L8 and R43 flatten the detector output by
compensating for rectification inefficiencies at
high frequencies. Components L7 and C34 pro-
vide RF decoupling for amplifiers U1A and U1C.
Amplifier U1A is a peak-detecting voltage fol-
lower designed to store the peak ALC voltage in
C3. Resistor R27 in series with C3 is necessary
for system stability. The peak ALC voltage out is
applied to U1B-10, a variable gain amplifier. The
gain of U1B is adjusted via R11 to provide exactly
6.0V out at P2-41 for 79V of RF.

4.13.4 ACC CIRCUIT

The ACC circuitis responsible for keeping the RF
output constant in AME mode. A sample of the
ALC voltage is amplified by U1C.

The output at U1C-7 is a voltage which follows the
modulation envelope. This voltage is applied to
the ALC threshold amplifier U1D-13 through R16
and R17. The ACC threshold voltage is applied
to U1D from AM carrier adjust R13. The output of
the ACC amplifier, U1D-14 is connected to the
ACC line, P2-20, through diodes CR6 and CRS.

The ACC line is routed to the ACC input on the Tx
Modulator board, where a reduction in voltage
causes again cutin the transmit signal path. With
no ACC action this line sits at about +6.5V. When
the ACC circuit is controlling the output, the volt-
age on this line will stabilize at some value be-
tween +6V and +1V, depending on the gain cut
needed to maintain the proper output level.

When the radio is keyed in AME mode, the /AMT
command will be low, causing U3A-7 to go high.
This cuts off CR5 and CR7, allowing the ACC
amplifier U1D and the external ACC amplifier
U2A to operate. When the voltage applied to R17
exceeds the threshold voltage at U1D-12, the
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voltage at U1D-14 fails to lower the transmit
output as described above. The AME modulation
level is determine by an adjustable clipper pro-
vided by R14, R45 and CR3. This circuit clips the
top portion of the modulation envelope voltage
appearing at R17, which makes the average
value of the waveform equal to that of the un-
modulated carrier so that the same threshold

voltage can be used to establish the output level. .

The dominant pole in the ACC feedback loop is
R17 x C5 with a zero at R15 x C5 for good
transient response. Capacitor C32 prevents
carrier overshootwhen the circuitis initially keyed
on.

4.13.5 EXTERNAL ACC

The external ACC voltage is applied to P2-16,
which is connected to input resistor, R30 of the
external ACC amplifier, U2A. U2A is biased so
that with no voltage on P2-16, U2A-14 is high so
that CR9 is cut off and out of the circuit. As the
voltage increases on the external ACC line, the
voltage at U2A-14 goes lower. This lowers the
voltage on the TGC line causing more gain cut in
the transmit signal path. The gain of U2A is such
thatit takes about +3V on P2-16 to cause full gain
cut in the radio.

4.13.6 PA PROTECTION CIRCUITS

The protection circuits monitor RF output current
and PA temperature and cause an output power
cutback to protect the PA in the event that preset
limits are exceeded. There is also a reflected
power detector which pulls the /FAULT line low (to
light the Fault indicator) when the load VSWR
exceeds approximately 2:1. Comparators U2B
and U2D are used to monitor the current and
temperature, respectively, with their outputs
OR'd together with CR11 and CR13 s0 that either
comparator output can pulli the ACC line low to cut
the transmitter output. Comparator U2B monitors
the reflected power detector output and activates
the fault comparator U3B. U2D-8is OR'd to the
fault comparator input with diode CR10. When
U3B-2 falls below +5V, U3B-1 goes high, allowing
Q1 to turn on with base current supplied by R28.

4.13.6.1 Current and Reflected Power Detector

Acurrentand reflected power detector is made up
of T1 and associated components. Capacitor
C30 is used to null the reflected power detector
output at 29.9 MHz into 50 ohms.

Avoltage is produced at TP2 which is proportional
to the reflected power seen by the PA. When this
voltage exceeds the +1.5V at U2C-6, the voltage
at U2C-7 drops, pulling U3B-2the + 1.5V through
CR12. This pulls the /Fault line low.

A DC voltage which is proportional to the RF
outputcurrent appears at TP1. When this voltage
exceeds +1.5V at U2B-2, the voltage at U2B-1
drops, cutting the RF output via the ACC line.
Since this is a feedback loop, the RF output will
stabilize at a current which causes the voltage at
TP1 to be +1.5V. This current is adjustable via
R35 and is normally set to 1.8A.

4.13.6.2 Overtemperature

The PA contains a thermistor which is wired
between +9V and P2-39 and is physically con-
nected to an output transistor flange to sense its
temperature. The thermistor circuit is completed
by resistors R21 and R22. (Jumper JP1isin 1-2
position for use with PA assemblies having a
thermistor temperature sensor. Later model PAs
may have a solid-state temperature sensor which
will use the 2-3 position of JP1.) The temperature
voltage is sensed by R20 and is compared with an
adjustable threshold voltage at U2D-10. This
voltage is normally set at about +3V, correspond-
ing to a thermistor voltage of +6V. When this
voltage is exceeded, U2D-8 falls causing the
output power to decrease. Since the thermaltime
constant of the PA is long, an overtemperature
condition will cause the RF output voltage to
oscillate at slow rate.

4.13.7 INTERNAL POWER SUPPLY

Regulator U4 provides on-board regulated +5V
for stable threshold voltages. The board's digital
thresholds are held at approximately +1.5V with a
voltage divider made up of R33 and R34 from
+5V.
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Figure 4.13-1

Half Octave Filter Board Assembly

Half Octave Filter (601091-536-002)

PART DESCRIPTION SYMBOL PART NUMBER DESCRIPTION SYMBOL PART NUMBER DESCRIPTION SYMBOL PART NUMBER DESCRIPTION SYMBOL
600302-314-001 | CAP. .001UF, MYLAR,63V |c1,34 612011-306-501 | CAP. 1200PF, 1%, MICA, |C54 600198-608-005 | CONN. HEADER, 3 PIN,  [E1 633004-341-075 | RES. 330, 1/4W, 5% R15
600202-314-018 CAP. 10UF, 25V, TANT. [C10,28 soov TIN 622024-341-075 RES. 22K, 1/4W, 5% R17,37
600269-314-010 CAP. 12PF, CERAMIC, c17 ! 662001-306-501 CAP. 620PF, 1%, MICA, [(C56,63 600064-419-003 3 POSITION VERTICAL MT |H1 675024-341-075 RES. 75K, 1/4W, 5% R2-5

500V 6 s00v 600064-419-001 4 POSITION VERTICAL MT |H2 647024-341-075 RES. 47K, 1/4W, 5% R20,39
600018-317-014 | TRIMMER CAP, 5.5-18PF, |c2,30,88 00287-314-055 | CAP. 150PF, DM19, MICA, |C57 600064-419-005 | 1 POSITION VERTICAL MT |H3,5,8 647004-341-075 | RES. 470, 1/4W, 5% R22,21,
175VDC 600 500V 600064-419-004 2 POSITION VERTICAL MT. |H4,6,7 33
633003-306-501 | CAP. 330PF, 3%, MICA, |c2o 302-314-007 | CAP. .01UF, MYLAR, 63V [C6,11,15 600190-608-001 | CONN, JUMPER, 2 POS. P1 610034-341-075 | RES. 100K, 1/4W, 5% R26
500V 20,21,22 600094-403-003 RELAY, DPDT, 12V, K1-16 610014-341-075 RES. 1K, 1/4W, 5% R27,45,
600297-314-031 [ CAP. 100UF, ALUM, 10V |C3 €00267-314~ 24,26 3A CONTACTS 64
600226-314-014 | CAP. 1UF, CERAMIC, a2 14-040 | CAP. 58PF, DM19, MICA, [C60 600125-376-007 | CHOKE 33UH 11 611014-341-075 | RES. 1.1K, 1/4W, 5% R34
50V 600287-314- S00v 670119-513-001 | INDUCTOR .218UH L10 622094-341-205 [ RES. 22, 1/2W, 5% R36
600287-314-056 | CAP. 68PF, DM19, cas, a1 047 | CAP. 180PF, DM19, MICA, [C61,68 670119-513-002 | INDUGTOR .297UH I11 600063-360-007 | POT. 1K, 15 TURN Ré4
MICA, 500V 47,70 500V 75 670123-513-010 COIL, TOROID, 1.04 UH [Ll2 682004-341-075 RES. 820, 1/4W, 5% R47,49,
600308-314-013 CAP. 33PF, CERAMIC, 39,50 668002-306-501 CAP. 680PF, 2%, MICA, |C62 670123-513-009 COIL, TOROID 1.37UH 113 51,53,55
2.5kv . 616012-306-5 s00v 670119-513-003 | INDUCTOR .330UH Ll4 57,59,61
600302-314-013 | GAP. .1UF, MYLAR, S0V |c4,s, 01 | CAP. 1600PF, 2%, MICA, |C64 670119-513-004 | INDUCTOR .452UH 15,18 618024-341-075 | RES. 18K, 1/4W, 5% R6
12-13, 610011-306-501 Z:g" . 670123-513-006 | INDUCTOR 1.70UH L16 610094-341-205 | RES 10 1/2W 5% R62
16,19,23 €00287-314-050 - 1000PF, 1%, MICA, |C66,72 670123-513-005 | INDUCTOR 2.31UH L17 622014-341-075 | RES. 2.2K, 1/4W, 5% R7,16,24
31,33,35 235;, 270PF, DM19, MICA,|C67 670119-513-006 INDUCTOR .725UH 119 46,48,50
77°85, 89 600125-376-022 | CHOKE 180UH L2-9,27 52,54,56
600287-314-045 | CAP. 140PF, DM19, MICA, |c40, 656002-306-501 ggg{, 560PF, 2%, MICA, [C69 670123-513-004 INDUCTOR 2.25UH 120 58,60
500V 55,58 670123-513-003 | INDUCTOR 3.06UH L21 600063-360-010 | POT. 10K, 15 TURN R8,13,18
600287-314-051 | CAP. 330PF, DM19, MICA, |C42,71 624011-306-501 | CAP. 2400PF, 1%, MICA, [C74 670119-513-007 | INDUCTOR .766UH 122 610024-341-075 | RES. 10K, 1/4W, 5% R9,19,23,
500V s00v 670119-513-008 INDUCTOR 1.043UH L23 25,28-30
600287-314-054 CAP. 300PF, DM19, MICA, [c43 613012-306-501 | CAP. 1300PF, 2%, MICA, [C76 670123-513-002 INDUCTOR 3.32UH L24 31,38,43
500V s00v 670123-513-001 INDUCTOR 4.52UH L25 63
682002-306-501 | CAP. 820PF, 2%, MICA, [c44,73 600259-314-103 | CAP. 470UF, ALUM, 25V, |C86 600034~376-001 | CHOKE 1000UH 126 600138-512-001 | DETECTOR TOROID T
500V 600308-314-011 gl{n 600229-413-003 TRANSISTOR 2N3904 Q1 : 600114-611-001 BROWN TEST POINT TP1
600287-314-044 CAP. 130PF, DM19, MICA, [C45,48 3 51'<v22PF' CERAMIC, c87 TO-92 gggiu-su—ooa ORANGE TEST POINT TP3
500V 51 : 600154-413-001 | TRANSISTOR 2N2907A 2-9 14-611-005 | JACK TPS5
600287-314-058 | CAD. 470PF, DM19, MICA, |od6,s2 600118-410-002 | DIODE, HOT CARRIER, CR1,15, 615014-341-075 | RES. 1.5K, 1/4W, 5% 2 600171-415-001 | IC LM324, OP AMP, v1,2
500V : HP2800 16 615024-341-075 RES. 15K, 1/4W, 5% R10 741 QUAD
600287-314-048 | CAP. 220PF, DM19, MICA, |C49,65 600052-410-001  ( DIODE IN270 gniss,s, 600089-360-010 | POT. 10K, 1/2W, CERMET,[R11,35 :00435'415‘001 IC LM393, DUAL VOL COMP|U3
500V - RT/AN 00017-419-001 | TRANSISTOR PAD U4
600302-314-015 | CAP. .22UF, MYLAR, 50V |C5,7,8,27 600109-410-001 | DIODE IN4148 CRS,7, 647014-341-075 REé. 4.7K, 1/4W, 5% R12,14, 600331-415-001 | IC 78MO5, 5V REG v.(u !
600287-314-052 | CAP. 390PF, DM19, MICA, [C53,59 18-33 32,42
500V
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Figure 4.13-2

Half Octave Filter Schematic
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HATF OCTAVE FILTER BOARD, A6

PIN CONNECTIONS AND VOLTAGE READINGS

A6P1

1 2 =2

34O

7 80

O
O
O s 60O
O
O

9 100

Ou 120

O B 140

O 15 160

O B8O

O v 200

O 2 20

LOGIC "0" OR 1

O 2 24 O

LOGIC "0" OR 1

g8l B

O 25 26 O
LOGIC "0" OR 1

O 27 28 O
B6 LOGIC "0" OR 1

O22 300

O3 20

O33 340

O3S 360

O37 38 O

O3 00O

PA OUTPUT O 4 4 O FILTER IN 125W RF (T)

GNDOV43 u( X
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HALF OCTAVE FILTER BOARD, A6

PIN CONNECTIONS AND VOLTAGE READINGS

A6P2

1

3

+12.7 - +13.9 VDC

ONONONGI©

O 37

0—+6VDCTEMP.O39

0 - 49 VDC ALC (T
( ()()41

(MO43

_34O

) O B3 IOGIC "0" OR 1

4 O B7 . LOGIC "0" OR 1

B4 IOGIC "0" OR 1
6 O

8 O B8 LOGIC "0" OR 1

10 O PFD
120
140
16 O
180
200

220 0.C.0 - +1 vDC

EXT. ACC (0- 49 VDC max.)*

ACC 0 - +6 VDC (2M Mode)

24 O 0.V.0 - +1 VDC

260
28 O

30 O +8.9 - 9.1 VDC

() 2

FAULT LOGIC "0" OR 1

36 O
38 O FITTER OUT
40 O
2
“u (O @@

* This voltage not present unless external high power amplifier is used. 85
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4.14 HIGH PASS FILTER BOARD, A7

The High Pass Filter board contains eight 1/2
octave high pass filters (elliptic design). The cut-
off frequencies are approximately 1.6, 2, 3, 4, 6,
9, 13 and 20 MHz. The stop band attenuation of
these filters is 35 dB. The filters are switched with
diodes and transistors. The board also contains
abroadcast filter and an RF amplifier, used in the
receive mode. The board is also used in transmit-
ter applications in the MSR 6700A, MSR 8050

and MSR 8050A. Four potentiometers are used .

to provide a band switch analog voltage for A3A
operation (used in transmit only). A-transmit/
receive relay (K1) is used to bypass the broadcast
filter and RF amplifier in the transmitmode. A filter
bypass relay (K2) is used to bypass all High Pass
Filter board functions in receive modes below 1.6
MHz when used in the MSR 8050, 8050A.

4.14.1 HIGH PASS FILTERS

Band 1 (B1) is switched by CR1 and CR2. When
a logic 0 (ground) is placed on pin 41, Q6 is
saturated and 9V appears on the collector of Q6.
This voltage causes current to flow through L19,
L20,CR1,L18,R50,CR2,L15and R20. CR1 and
CR2 conduct, and all the other band switching
diodes (CR3 and 4, CR5 and 6, etc.) are back
biased. If band 1 is selected in receive, the signal
flow is as follows: Input on pin 42 through K2 (pins
11 and 13), K1 (pins 4 and 6), C106, CR1, C44,
C45, C46, CR2 and K1 (pins 11 and 13), and
through C27 to the broadcast filter. The RF
amplifier provides about 4 dB of gain (1.6 to 30
MHz). The output is taken from T1 through K2
(pins 4 and 6) to pin 11 of P14. Operation of any
other band is similar. During the transmit mode,
K1 is energized and the signal flow is as follows:
Input on pin 5 through K1 (pins 9 and 13), through
the band selected, through K1 (pins 4 and 8), and
out on pin 21. The maximum receive level is 2V
RMS and the transmitlevel is 3 volts peak to peak.

4.14.2 RF AMPLIFIER

The RF amplifier consists of Q4 and Q5. Q4 and
A5 are high level FETs used in the grounded gate
configuration for best intermodulation perform-
ance.

4.14.3 TRANSMIT SWITCH

Q2 is a switch used to pull in K1 when in the
transmit mode. When a ground (logic 0) is placed
on pins 7 and 8, the collector of Q2 pulls in K1.
Q2's collector voltage is also connected to the
solid-state PA to switch the PA biases on during
transmit.

4.14.4 A3BA CONTROL VOLTAGE

When the A3A transmit mode is desired, a band
switched analog voltage is required. The A3A
control voltage consists of R8, R9, Q3 and R49.
When A3A is desired, a ground is placed on pin
31. This cuts off Q3, allowing the voltage on R10
to appear on pin 9. Pin 9 is connected to the
Transmit Modulator board and allows some car-
rier (-16 to -18 dB) to be inserted in the A3A mode.
If band 1 or 2 is selected, CR33 or CR34 con-
ducts, causing 9V to be applied across R49. R49
is adjusted to provide the proper amount of carrier
for 1.6 to 3 MHz (bands 1 and 2). In a similar
manner, R48 is adjusted for three to nine MHz
(bands 3 to 6), R47 is adjusted for 13 to 20 MHz
(band 7), and R46 is adjusted for 20 to 30 MHz
(band 8).

4.145 OVERALL GAIN OR LOSS

In the receive mode, the overall gain is +4 dB to
+8 dB, depending on the band selected. In
transmit modes, the loss is -1 dB to -2 dB.

4.14.6 BROADCAST FILTER

The broadcast filter is used only in receive modes
at frequencies above 1.6 MHz and provides
approximately 35 dB additional attenuation to the
broadcast band. The overall rejection of the
broadcast band is approximately 70 dB (6 dB
cutoff frequency approximately 1.4 kHz).

4.14.7 HP FILTER BYPASS

The high pass filter bypass mode is used to route
receive signals directly through the board, by-
passing all filter circuitry. This is required for the
reception of signals below 1.6 MHz. When in
receive mode and below 1.6 MHz, a low (ground)
on pin 40 turns on Q1, which switches in K2. The
signal path is now: Input on pins 42 through K2
(pins 13 and 9), then through the other half of K2
(pins 8 and 4), then out on P14 (pin 11).
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High Pass Filter Board
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High Pass Filter (601086-536-003)

PART NUMBER

DESCRIPTION

SYMBOL

PART NUMBER

DESCRIPTION

SYMBOL

PART NUMBER

DESCRIPTION

SYMBOL

600226-314-008

600268-314-007

600297-314-003
600369-314-562

600369-314-821
600369-314-122
620013-306-501
600265-314-026
600369-314-472

600268-314-008

640011~306-501
600204-314~022
613014-306-501
630014~306-501

600204-314-001
622014-306-501

610013-306-501
616013-306-501
622014-306-501

600268-314-008

670703-306-501
614013-306-501
647014-306-501
682003-306-501
650001-306-501

611013-306-501

CAP. .1UF, CERAMIC,
sov

CAP. .0047UF, CERAMIC,

s0v

CAP. 1UF, ALUM, SOV
CAP. 5600PF, CERAMIC,
100V

CAP. 820PF, CERAMIC,
100V

CAP. 1200PF, CERAMIC,
100v

CAP. 2000PF, 3%, MICA,

S500vV
CAP. 3000PF, CERAMIC,
100v
CAP. 4700PF, CERAMIC,
100V

CAP. .01UF, CERAMIC,
s50v

CAP. 4000PF, 1%, MICA,
500V

CAP. .012UF, MYLAR,
400V

CAP. 1300PF, 5%, MICA,
500V

CAP. 3000PF, 5%, MICA,
500V

CAP. .01UF, MYLAR, 400

CAP. 2200PF, 5%, MICA
CAP. 1000PF, 3%, MICA,
500V

CAP. 1600PF, 3%, MICA,
500V

CAP. 2200PF, 5%, MICA,
500V

CAP. .01UF, CERAMIC,

sov

CAP. 707PF, 3%, MICA,

500V

CAP. 1400PF, 3%, MICA,
ooV

CAP. 4700PF, 5%, MICA,
00V

CAP. 820PF, 3%, MICA,

500V .

CAP. SO0OPF, 1%, MICA,
500V

CAP. 1100PF, 3%, MICA,
soov

€1-10,12
13,22,38
7

c107

c11,106
c19

c20
c21
c24,55
44,46
c26
c27
c39,40
47,48
54,55
cal
ca2
cas
C46,50

C49
cs1

cs52,58
68,94
cs3,63
cs7
cs9,62
66,69
73,76
c60
ce1
c64
[
c67

c70

633014-306-501
656003-306-501
636003-306-501
675003-306-501
600226-314-008
621011-306-501
643003-306-501

600268-314-008

627003-306-501
651003-306-501
615013-306-501
616003-306-501
633003-306-501
€18004-306-501
611004-306-501
622003-306-501
600144-410-001
600011-416-002
600006-411-006
600109-410-001
600002-411-007

600002-411-001
600006-411-010

600109-410-001
600064-419-003

600064-419-001

600064-419-004
600064-419-005

CAP. 3300PF, 5%, MICA,
CAPY S60PF, 3%, MICA,
CAP. 360PF, 3%, MICA,
CAP. 750PF, 3%, MICA,
CAP. .1UF, CERAMIC,
ca;. 2100PF, 1%, MICA,
CAP? 430PF, 3%, MICA,
CAP. .01UF, CERAMIC,

CAP. 270PF, 3%, MICA,

CAP. 510PF, 3%, MICA,

CAP. 1500PF, 3%, MICA,
v c87

CAP. 160PF, 3%, MICA,
v

CAP. 330PF, 3%, MICA,

CAP. 180PF, 5%, MICA,

CAP. 110PF, S%, MICA,
500V

CAP. 220PF, 3%, MICA,
500V

DIODE HP3188

DIODE IN4004

DIODE, ZE

DIODE IN4148

DIODE, ZENER, IN752A
5.6V

DIODE, ZENER, 1N746A
DIODE, ZENER, IN4737A,
7.5V

DIODE IN4148

3 POSITION VERTICAL MT

4 POSITION VERTICAL MT

2 POSITION VERTICAL MT
1 POSITION VERTICAL NT

cn
€72
c74,91
€75,79
c78
cso
cs1

c82,85
89,92,
96,99

c83,88

c84,86
c87

€90

c98

CR1-16
CR17, 62
CR19
CR33-38,
40-44,
47-56,
CR4S

CR46
CR60

CR61
H1-9,12,
13,19,21
H10,11,
20,22-24,
3

H14,30
H15-18,
28-.2@

600094~403-003

600125-376-022
600125-376-030
600125-376-018
600125-376-007

600125-376-006
600125-376-016
600125-376-017
600125-376-041
600125-376-033
600125-376-007

600125-376-039
600125-376-040
600125-376-005
600125-376-001
600125-376-027
600125-376-007
600034-376-001
600125-376-043
600125-376-013
600125-376-020
600154-413-001
600080-413-001
600396-413-001
647004-341-075
622014-341-075

662004-341-075

613014-341-075
610004-341-325
610024-341-075

622014-341-075
662004-341-075
610024-341-075
633004-341-075
600063-360-010
610014-341-075
6€51004-341-075
615004~-341-075
647014-341-075
600148-512-001

RELAY, DPDT, 12V,

CHOKE 180UH
CHOKE 4.7UH
CHOKE 3.9UH
CHOKE 33UH

CHOKE 3.3UH
CHOKE 2.2UH
CHOKE 1.8UH
CHOKE 1.2UH
CHOKE 1.5 UH
CHOKE 33UH

CHOKE .82UH
CHOKE 1.0UH

CHOKE .56UH

CHOKE .33UH

CHOKE .47UH

CHOKE 33UH

CHOKE 1000UH

CHOKE 5.6UH

CHOKE 15UH

CHOKE 12UH
TRANSISTOR 2N2907A
TRANSISTOR 2N2222A
TRANSISTOR 2N4392
RES. 470, 1/4W, 5%

RES. 1.3K, 1/4W, S%

RES. 620, 1/4W, 5%

RES. 1.3K, 1/4W, 5%

RES. 100, 1W, 5%
RES. 10K, 1/4W, 5%

RES. 2.2K, 1/4W, 5%
5%

RES. 620, 1/4W,
RES. 10K, 1/4W, 5%
RES. 330, 1/4W, 5%

RES. 4.7K, 1/4W, 5%
FORMER

‘TRANS . 311,
TOROID

X1,2

L15,18-20
L17,21
L22
123,24,
27,28,
31,32,
L25,149
126,29
L30

L33

L34
L3s,36,
39,40,

L7,16
L8

L9
01,2,6-13
Q3

Q4,5

R1
R10,19,
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HIGH PASS FILTER BOARD, A7

PIN CONNECTIONS AND VOLTAGE READINGS
A7P14

GND@I 2 () @o
O 3 40

+13 dBm RF (T) O 5 6 O

HO’]sOTx

0 - 6 VDC_(A33) O 9 IOO

REC, RF QUTPUT O 11 12 O

Omn 140
O1 160

ORY @)

+13.2 VDC O 19 200 +13.2 VDC

O 2 20

GND O 23 24 O GND

+13 dBM RF TO PA(T) O %5 26 O

O 27 28 O +12.8 Vv

O 300

B2 )5 320

BOyn u( 2

E'6"035 6 () 2

23 () 2

HPF BYPASS

B2 O3 900
HO " o O REC. RF INPUT
GND GND
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4.15 HIGH LEVEL MIXER BOARD, A8

The High Level Mixer board is a bi-directional
board, i.e. signal gain in both directions. Inreceive
mode, it converts a 0 to 30 MHz RF input to a 1st
IF of 59.53 MHz and subsequently a 2nd IF of 5
MHz. In transmit mode, it converts a 5 MHz input
to 59.53 MHz and then to RF outputs of 1.6 to 30
MHz. All circuit interfaces are at 50 ohm imped-
ance levels.

In receive mode, inputs on the RX input are
selected by the RF switch and filtered by the 30
MHz LP filter. The 1st mixer, with amplified LO
input of +21 dBm, 59.53 MHz to 89.53 MHz,
converts the RF signals to a 59.53 MHz IF. The
mixer is provided a broadband IF termination by
a lossless constant resistance network and a
non-reflective crystal filter network. A bilateral
amplifier provides 18 dB gain which is control-
lable by a delayed AGC input of 0 to 9 volts. A
second crystal filter at 59.53 MHz controls spuri-
ous responses due to the second mixer and
complements the selectivity of the first filter and
the system information filter for a total of 120 dB
ultimate selectivity. The second mixer, with an
amplified LO of +10 dBm, converts the 59.53 MHz
signals to a 5 MHz IF. The second LO amplifier
may be gated off by 9V pulses to accomplish
noise blanking.

In transmit, the signal path is reversed with inputs
atthe 5 MHz IF, converted to a 59.53 MHz IF and
amplified by the reversed bilateral amplifier. The
RF switch directs the 1.6 to 30 MHz outputs from
the 1st mixer to the TX amplifier to produce
outputs to +15 dBm.

4.15.1 RX CONTROL

With a TTL low at pins 15 and 16, Q8 saturates
putting +9 volts on all RX functions.

4.15.2 RF SWITCH

CR1 is biased to conduction by the current
through R1, with L1 and L2 providing a high
impedance to the signal path for RF signals. The
resulting voltage across R1 biases CR2 off, iso-
lating transmit circuits from the signal path. The
input signals are thus conducted through Cf1,
CR1 and C3 to the Low Pass Filter.

4.15.3 LOW PASS FILTER

The low passfilteris a 7-element elliptical design
(C4 through C8 and L3 and L4) with a cut-off
frequency of 31 MHz. This filter attenuates out-of-
band spurious signals in both receive and trans-
mit.

4.15.4 FIRST MIXER

Signals from the low pass filter are applied to pin
1 of the first mixer, MX1, a high level double
balanced diode mixer. These signals (0-30 MHz)
are modulated with +21 dBm LO signals (59.53 to
89.53 MHz) applied to pin 8 to produce a first IF
of 59.53 MHz at pins 3 and 4.

4.15.5 CONSTANT RESISTANCE
NETWORK

The constant resistance network provides a 50
ohm load to signals from the mixer at frequencies
much greaterthan the IF frequency. R17 provides
the 50 ohm load at high frequencies when C30 is
a short, and at low frequencies when L14 is a
short. C29 and L1 are series resonant at 59.53
MHz to couple the signal to the 90° hybrid net-
work, maintaining a 50 ohm load at frequencies
near 59.53 MHz IF.

4.15.6 90° HYBRID/FILTER NETWORK

This circuit maintains a 50 ohm input impedance
by phasing equal mismatches from the two iden-
tical crystal filters FL1 and FL2, so that they
cancel at the circuit input and add across R18 at
an isolated port. T3 with C31 and C32, form a
quadrature hybrid tuned broadly to 59.53 MHz at
a 50 ohm impedance.

This circuit splits inputs from L13 to equal outputs
at L15 and L16 phased 90° apart. L15 and C33
match the 2.3k ohm filter impedance of FL1. L16
and C34 perform the same function for FL2.
Matching back down to 50 ohms is accomplished
by L19, C35 and L20, C36. L17 and L18 are used
to tune the residual capacitance across the filters
to increase the ultimate rejection. A second 90°
hybrid (T4, C37, C38) adds the signals from each
filter. The total loss through the whole hybrid/filter
network is typically 3.0 dB.
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4.15.7 BILATERAL AMPLIFIER

The Bilateral Amplifier consists of receive (Q9)
and transmit (Q10) amplifiers activated by a 9V
RX or 9V TX control signal. These amplifiers
switched into the signal path by CR5, CR9 or
CR10, CR7 allow reverse signal flow in transmit
applications since all other circuits are inherently
bilateral.

The amplifiers are feedback controlled to main-
tain a 50 ohm input/output impedance with gain
controlled by feedback resistor impedance and
the relatively low broad band collector output
impedance of 600 ohms. )

In receive, the signal flows through C38, CR5
(biased on through L23) and C44 to Q9. Q9 is
biased by R21 and R22 with R21 also serving as
afeedbackresistor. The gainis setto 18 dB by the
ratio of the collector load of 600 ohms and the
emitter resistor R23. L25 and C45 match the 600
ohm output to 50 ohms with the output routed
through pin diode CR9. The bias through
switches CR5 and CR9 produces an 8V drop
across .21, R20 at the input and L30, R30 at the
output, which reverse biases transmit path pin
diode switches CR7 and CR10.

The maximum signal level for strong signals is
limited by a delayed AGC (DAGC) signal from
pins 39 and 40. The DAGC input (0 to 9 volts)
biases shunt pin diodes CR4 and CR8, which
attenuate the signal at Q9 input and output for a
total of 40 dB at 0 volts DAGC. Bias current is
limited by resistors R31 and R29. CR11 delays
the output attenuation for optimum linearity. The
DAGC circuit is necessary to maintain inband
intermodulation rejection of 40 dB at high input
signals. The DAGC attenuation varies from 1 dB
at 8.3 volts to 40 dB at 0 volts.

In transmit, the circuit of Q10 is connected
through CR7, CR10 by the bias produced through
L24, L29 by the 9V TX signal. The circuit is iden-
tical to that of Q9.

4.15.8 CRYSTAL FILTER

A second crystal filter, FL3 at 59.53 MHz is
required to reject spurious responses due to the
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second conversion - especially the second IF
image at 49.53 MHz. This filter, identical to FL1
and FL2, is matched to 50 ohms input and output
by L31, L33 and C55, C56 with ultimate rejection
improved by L32.

4.15.9 SECOND MIXER AND 5 MHZ FILTER

The 59.53 MHz first IF signal is converted to a
second IF of 5 MHz by a second double-balanced
diode mixer, MX2. The 5 MHz output signal is
filtered by a 5 MHz low pass filter C62, C63, L36
to reject the 59.53 MHz IF feedthrough, the 54.53
MHz second LO, and other undesired mixer out-
puts.

4.15.10 FIRST LO AMPLIFIER

The first LO amplifier produces a +21dBm signal
at MX1 (pin 8) from 0 dBm board inputs from
59.53 to 89.53 MHz at pin 3. Q5 and Q6 are
common gate FETs paralleled for a 50 ohm
broadband input with a transconductance to
produce a 6 dB gain into the 50 ohm load pro-
duced by T2. The FETs are self-biased to 10 mA
by R16. L8, L9 and C20 form a 40 MHz high pass
filter to reduce low frequency noise.

Q4 is agrounded emitter amplifier with 15 dB gain
which produces the +21 dBm LO signal required
by MX1. Q3 is a bias regulator which maintains
the voltage drop across R14 (due to the current of
Q4) constantby controlling the base current of Q4
through R15. L12 and C28 broadly tune the
output for a relatively flat response from 59.53 to
89.53 MHz. Biased at 100 mA, the amplifier can
produce a linear output of 250 milliwatts.

4.15.11 SECOND LO AMPLIFIER

Q11 and Q12 are paralleled JFETs which pro-
duce a +10 dBm output at MX2, pin 8 from a 0
dBm, 54.53 MHz second LO input at board pin 41.
The FETSs are self-biased by R32 to 10 mA. L35
and C12 match the 50 ohm level of MX2 to a 1.2k
ohms at the FET drain to produce a 10 dB gain.
With a 9V input at board pin 37, Q13 produces an
8V bias across R32, which cuts the LO amplifier
off (cutoff voltage of Q11, Q12 is 6.5V maximum)
which in turn cuts the mixer off and thus breaks
the signal path. This is used as a noise blanker



gate in the MSR 8000 and may be used as a
transmit inhibit gate in transmit applications.

4.15.12 TRANSMIT AMPLIFIER

Q1 and Q2 are feedback controlled amplifiers
which increase the level of signals from the first
mixer, MX1 to +17 dBm outputs, 1.6 to 30 MHz at
board pin 6. Signals from the mixer, MX1 are
routed through the low pass filter (C4-C8, etc.),
C3, CR2, C14 and C15 to the base of Q2. Q2 is
biased for 2.9 volts at the base by R9, R10 and
R11. R7 and R8 produce 30 mA bias current with
R7 setting the gain and R9 controlling the input/
outputimpedance of 50 ohms. C18, aswellas L7,

compensate the high frequency roll off. Q1 is the
identical circuit with values changed to produce a
capability of 160 milliwatts linear output. In addi-
tion, the base bias is changed to add CR3, which
compensates for bias changes with temperature.

4.15.13 DC CONTROL |

+13 VDC is supplied through L30 to the first LO
amplifier circuit. For installations where 13 volts is
notconnected to the board, CR6 allows the 9 volts
to operate the LO circuit at a slightly reduced
level. Grounds on pins 7, 8, or 15, 16 saturate the
9 volt TX or 8 volt RX transistor switches (Q7 or
Q8) to supply 9 volts to the appropriate circuits.

BILATERAL 2 s

< 0 dB < -3 > AMPLIFIER
RF 90° 90° XTAL 5 MHZ
SVITCH HYBRID HYB FILTER oND LPF
iy MIXER
Rx RX cuNSTT.j /‘\ ™ T
: RESIS \
INPUT oo NET. 2 f\
P Tx . /_\ RX RX
59.53
| | ; —J iz
r~ - = XTAL
FILTER
, +15 l 5’19’;523 2ND
AMPL Lo
I ‘ < AMPL
| N2/ |
LV _J DELAYED AGC 0 dBM
0-9 VIC 2ND LD
. o dBM - 5453 MHZ
ouT I1ST LO

-6dB <€— 0 dB —>

. 59.53-89.53MKHZ

Figure 4.15-1 Block Diagram, High Level Mixer Board
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High Level Mixer (601258-536-002)

PART NUMBER DESCRIPTION SYMBOL PART NUMBER DESCRIPTION" SYMBOL PART NUMBER DESCRIPTION SYMBOL
600226-314-014 | CAP. 1UF, CERAMIC, 50V |C1,3 600302-314-001 | CAP. .001UF, MYLAR, 63v|cé4 600222-413-001 | TRANSISTOR 2N4427 Q1
600226-314-008 | CAP. .1UF, CERAMIC, c14,15 600297-314-003 | CAP. 1UF, ALUM, SOV C69,71 600080-413-001 | TRANSISTOR 2N2222A 013
50V 600369-314-470 | CAP. 47PF, CERAMIC, c7 600082-413-001 | TRANSISTOR 2N2219A Q2
600210-314-040 [ CAP. 470PF, CERAMIC, |C16 100V 600154-413-001 | TRANSISTOR 2N2907A 03,7,8
100V 600297-314-025 | CAP. 47UF, ALUM, 25V  |C74,75 600399-413-001 | TRANSISTOR MRF237 Q4
600210-314-037 | CAP. 1500PF, CERAMIC, |C19 600369-314-680 | CAP. 68PF, CERAMIC, c8,28 600259-413-001 | TRANSISTOR J310 05,6,
100V 100V 11,12
600302-314-013 | CAP. .1UF, MYLAR, 50V |C2,9-13, 600144-410-001 | DIODE HP3188 CR1,2,5, 600177-413-001 | TRANSISTOR 2N5179 9,10
17,18, 7,9,10 600170-419-008 | THERMAL WASHER (Q1)
24-26,42, 600006-411-007 | DIODE IN4734A 5.6V CR11 600017-419-001 | TRANSISTOR PAD (Q2)
53,57, 600109-410-001 | DIODE IN4148 CR3 600025-419-001 | TRANSISTOR PAD (Q3,7-10
70,72 600156-410-001 | DIODE HP3080 CR4,8 13,T1-3)
600293-314-430 | CAP. 43PF, CERAMIC, c20 600011-416-002 | DIODE IN4004 CR6 647004-341-075 [RES. 470, 1/4W, 5% R1,15,29
sov 600060-529-004 | FILTER, 59.53 MHZ FL1-3 656014-341-075 | RES. 5.6K, 1/4W, 5% R10
600369-314-181 | CAP. 180PF, CERAMIC, |C30 600125-376-015 | CHOKE 470UH 1 633014-341-075 | RES. 3.3K, 1/4W, 5% R11,21,28
100V 600125-376-027 | CHOKE .47UH L13 627014-341-075 | RES. 2.7K, 1/4W, 5% R12,35-38
600369-314-270 | CAP. 27PF, CERAMIC, c31,32, 600243-376-008 | COIL, VAR, .O06uH L14 611024-341-075 | RES. 11K, 1/4W, 5% R13,41
100V 37,38 600125-376-040" | CHOKE 1.0UH L1s,16, 620094-341-205 | RES. 20, 1/2W, 5% R14
600052-317-001 | CAP. VAR, 3-10PF €33,35 19,20, 620004-341-075 | RES. 200, 1/4W, 5% R16,32
600269-314-005 | CAP. 4.7PF, CERAMIC,  |C34,36 31,33 "651094-341-075 | RES. 51, 1/4W, 5% R17-19
500V 55,56 600125-376-028 | CHOKE .1UH 117,18,32 630004-341-075 | RES. 300, 1/4W, 5% R2,3
600369-314-820 | CAP. 82PF, CERAMIC, ca 600125-376-022 | CHOKE 180UH 12,5 624014-341-075 | RES. 2.4K, 1/4W, 5% R20,30
100V 600125-376-004 | CHOKE .39UH L25,28 616014-341-075 | RES. 1.6K, 1/4W, 5% R22,27
600369-314-150 CAP. 15PF, CERAMIC, c5,29,45, 600125-376-037 CHOKE .27UH L3 668084-341-075 RES. 6.8, 1/4W, 5% R23,26
100V 49 600125-376-006 | CHOKE 3.3UH 130,37, 622004-341-075 | RES. 220, 1/4W, 5% R24,25
600302-314-007 | CAP. .01UF, MYLAR, 63V [C58,60, 38,29,10, 610014-341-075 | RES. 1K, 1/4W, 5% R31
61,65-68, 11,2124, 630014-341-075 | RES. 3K, 1/4W, 5% R33
73,44, 26,27 647024-341-075 | RES. 47K, 1/4W, 5% R34,40
46-48, 600125-376-005 | CHOKE .S6UH L35 600000-341-075 | RES. 0, 1/4W, 5% R39
; 50-52,54, 600125-376-016 | CHOKE 2.2UH L36 675084-341-075 | RES. 7.5, 1/4W, 5% R4,5
Figure 4.15-2 21-23,27, 600125-376-031 | CHOKE .18UH L4 615004-341-075 | RES. 150, 1/4W, 5% R6
39-41,43, 600072-376-032 | CHOKE 39UH L6 647084-341-075 | RES. 4.7, 1/4W, 5% R7
600369-314-120 | CAP. 12PF, CERAMIC, 59 :ogizs-a7s-ozz CHOKE 10UH 17,34 668094-341-075 | RES. 68, 1/4W, 5% R8
. . 100V 00125-376-036 | CHOKE .12UH 18,9,12 633004-341-075 | RES. 330, 1/4W, 5% R9
ngh Level Mixer Board ASSGMny 600369-314~151 CAP. 150PF, CERAMIC, ce 600018-455-001 MIXER CNP206 Mx1 600094-512-001 TRANSFORMER, 3:1, T2
100V 600007-455-001 | MIXER SRA 3H MX2 BALUN
600293-314-821 | CAP. 820PF, CERAMIC, c62,63 600164-513-001 | TRANSFORMER T3,4
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Figure 4.15-3
High Level Mixer Board Schematic
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HIGH LEVEL MIXER BOARD, A8
PIN CONNECTIONS AND VOLTAGE READINGS

A8

GND

O] 1

0 dBm 59.54 - 89.53 MHz lst LO (:> 3

O s

LOGIC "0"™ OR 1 TX O 7

GND"C> 0

Ouu
AOlS

LOGIC "0" OR 1 RX
O 15

+9 VDC O 17

O

O 2z

GND O 23

GND O 25

O 2

O 2

O 31

O33

O35

LOGIC "O" OR 1 N.B. GATE 037

0=9 VDC DELAYED AGC O 39

0 ARm 54 53 MHz 2nd LO O 41

GND O 43
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O
6 O
8O
100
20
140
16 O
180
260
20
240
26 (:)

280

GND

EXCITER OUT

3 VPP (1.6-30 MHz) (T)

TX LOGIC "0O"

OR 1

MIXER  INPUT

LUL=25.977 NMHZ

.2uv-200.000uv (R)

RX LOGIC "O" OR 1

+9 VDC

GND

IF IN/OUT (-120-70 dBm 5 MHz) (R)

DELAYED AGC 0~9 VDC

"GND




4.16 IF FILTER BOARD, A9, A10

The IF Filter board contains up to three selectable
5 MHz crystal filters with amplifiers and circuits to
perform in both transmit and receive operations.
The transmit circuits, although described, are not
used in the MSR 5050A.

The same board (with different filters) is used as
A9 in Mother board J14 (IF Filter #1) and as A10
inJ12 (IF Filter #2). A10is installed as part of the
receiver IF Filter option to offer more selectable
filter bandwidths. As part of the ISB options in
both receiver and exciter, it provides an inde-
pendent LSB signal path simultaneously with a
USB path in A9.

The filters in A9 for the standard radio are:

FL1 - USB operation, also used as a medium
bandwidth filter for CW, AM and FSK. In
transmit it is used for USB, CW, FSK,
AME and A3A.

FL2 - LSB operation in both receive and trans-
mit.

FL3 - AM operation in receive only.

Since the frequency is inverted in the Mixerboard,
the USB pass band is actually on the lower side
of 5 MHz.

The appropriate filter is selected by diode steer-
ing via mode information from the Interface
board. During the receive mode, a5 MHz IF signal
from the High Level Mixer board is passed
through the appropriate IF filter and further ampli-
fied in three stages. The gain is adjustable by
jumpers to produce a 7 uV AGC threshold (for
voice reception) or 1 uV threshold (for data recep-
tion). An AGC voltage from the Audio Squelch
board controls the gain of the amplifiers to main-
tain a constant IF output over a large range of
input levels.

In transmit operation, a 5 MHz double-sideband
signal from the Transmit Modulator board is
applied. The appropriate filter (FL1 or FL2) re-
moves the unwanted sideband. A hybrid com-
biner adds a controlled level of 5 MHz carrier to

the signal in AME and A3A transmit modes. The
signal is then routed to the output through an
amplifier with gain controlled by a TGC (Transmit
Gain Control) voltage from the Transmit Modula-
tor board.

4.16.1 DETAILED DESCRIPTION
4.16.1.1 Filter Selection

The filters are selected by placing a ground (logic
0) on certain pins on the board connector. When
USB is selected, a ground is placed on pin 35 of
P1. This action causes AC current flow from the
+9V bus through R11, CR2, L7, and CR11. The
resulting low resistance of pin diode CR2 creates
a signal path from L13 to FL1 input. The high
impedance of R11 and L7 prevent loading the
signal. The other filter selector diodes, CR5 and
CR7 are back-biased by the 9 volts supplied
through pull-up resistors R23 and R24, and the
near-zero volts at their anodes caused by pulling
in CR2.

The filter output is similarly selected by CR3 with
current from +9V through R30, CR3 and L8, to the
same ground atpin 35. FL1is also selected by the
same action with grounds on pin 29 (FSK)
through CR21, pin 34 (CW) through CR12, pin 33
(AMT) through CR13.

FL2 (LSB) is selected by a similar process with a
ground on pin 37, causing current flow from +9V
through R11, CR5, L9, and CR14, to connect the
input; and current flow through R30, CR4, L10
and C14, to connect the outputs.

FL3 is selected for receive AM operation by a
ground on pin 31, which biases Q5 on (the base
being pulled to +9 VDC through R26), causing
current flow through the input and output selector
diodes CR7 and CR6. FL3 is prevented from
being selected in AMT (transmit AM operation) by
the ground at pin 33 with biases Q5 off through
CR15.

4.16.1.2 Receive Path
The 5 MHz receive input from the Mixer board is

on pin 36. Q3 provides 22 dB gain with a 50 ohm
input-and output impedance.

4-97



The 50 ohm inputis controlled by the series/shunt
feedback of R17/R14. L6 and C12 match the 400
ohm collector impedance to 50 ohms. The gain is
controlled by the ratio of the collector foad to R17.
Qg3 is biased for 6 mA collector current by R19 for
an output third order IM intercept point of +19
dBm, allowing less than -40 dB inband IM distor-
tion at IF inputs up to -28 dBm.

The amplified signal from Q3 passes through
CR9 and C13 to the selected filter. CR9 is biased
"ON" by the current through R16 and L5 from the
"+9R" voltage bus, which is activated in the re-
ceive mode by Q9. The voltage developed across
R16 back-biases CR8 preventive loading from
the transmit circuitry.

The output of the filter is similarly routed through
C28 and CR19 with CR19 biased on by current
through L14, L15, and C31 from the "+9R" buss.
CR20 is biased off by the voltage developed
across R31. C30 and C31 couple the 5 MHz
signal to Q6 which provides 31 dB voltage gain
into a typical 300 ochm load (17 dB power gain).
The 56 ohm R33 shunts the high inputimpedance
of Q6, providing an accurate 50 ohm load for the
filters. A variable resistor, R3, in the Q6 emitter,
adjusts the gain of Q6 to overcome tolerances in
the receive signal path and establishes a fixed
end-to-end board gain. This adjustment directly

effects the AGC threshold for the receiver. )

Jumper JP2 (and JP3 for Q7) shunts a 22 ohm
resistor across the emitter resistor R35 (R40 for
Q7) increasing the stage gain by about 6 dB,
which reduces the receiver AGC threshold from -
90to-104 dBm. Q6 gain is proportional to the ratio
of the load impedance of about 300 ohms (deter-
mined mainly by the parallel impedance of R37,
R38, R39, the input impedance of Q7 and the off
resistance of CR16) to the unbypassed emitter
resistance.The gain is reduced by 30 dB in re-
sponse to an AGC voltage from pin 12, by current
through pin diode CR16 which reduces the load
resistance of Q6. The response of Q6 is broadly
tuned to 5 MHz (loaded Q of 2 by L17 and C33).

The signal is further amplified by Q7 in a nearly
identical circuit with 17 dB gain. The output is
sharply tuned (loaded Q of 50) by C40 and vari-
able inductor L20 to reduce the broadband noise
in the signal path.
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The collector load is 500 ohms for this stage. Q8
is an emitter follower which produces a low inped-
ance output to the following Audio Squelch board
through pin 5. A 20 ohm emitter resistor R53,
limits the current gain for low impedance output
loads which may compromise stability.

U1 is avoltage follower which passes inputs at pin
12 to a 0-6 volt output to pin diode (CR16, CR17)
bias resistors (R37, R42), producing up to 6 mA
current in each diode. This provides AGC gain
cuts of 30 dB for each diode. U1 inputin offset by
R60.

The overall gain is 55 dB in voice mode, which
produces a 7 uV AGC threshold in the radio with
a -30 dBm Audio Squelch board AGC input
threshold and 67 dB gain in data mode (JP2 and
JP3 positioned E2, pin 1-2 and E3, pin 1-2), pro-
ducing a 1.4 uV AGC threshold- adjustable in
both cases by R35.

The AGC gain cut is 60 dB with an AGC input
voltage of 8 VDC. The in-band IM rejection is
greater than 40 dB at inputs up to -31 dBm. The
noise figure is about 4 dB.

4.16.1.3 Transmit Path

The double sideband input to the IF Filter board
on pin 4 from the Transmit Modulator is attenu-
ated 3 dB by R27, R28, R29 and applied to the
selected filter through C29 and CR20. CR20 is
biased "ON" by current through L21, L15, and
R31 from the "+9T" buss which is activated by
Q10 in transmit mode. The USB or LSB signal
emerging from the filter is passed through C13
and CR8 (by bias current from "+9T" through L2,
L3, L4, and R16) to a 3 dB combiner circuit tuned
at5 MHz. The combiner, which adds a carrier (pin
39) to the SSB signal in AME or A3A mode, is
formed by L3, L4, C9, C10, and R12.

The output of the combiner goes through C7 and
C6 to the base of Q2 with R10imposing a 56 ohm
termination to the combiner and consequently, to
the filters. Q2 is configured as a common emitter
amplifier with maximum gain determined by the
ratio of the collector load of 1k (R3/R4 in parallel)
and the unbypassed emitter resistor R9, which is
adjustable to maintain a precise transmit gain.



The gain is varied by the resistance of pin diode
CR1 in the emitter circuit in series with R9 in
response to TGC voltage from 2 to 6 VDC at pin
42.

Parallel traps L19/C55 and L24/C56 are tuned to
5 MHz to remove parasitic loading in the emitter

circuit to maximize the TGC gain cut to greater

than 32 dB. R13 and R20, in conjunction with the
diode junction voltages of CR1, Q4 vs. CR21,
delay the TGC action until approximately 2 VDC.

Q1 is an emitter follower producing a 50 ohm
output impedance at pin 38 (and pin 40). When
used in the MSR 6700A in ISB, two IF Filter
boards are paralleled at pin 40.

With a +5.5 VDC TGC input at pin 42, the overall
SSB transmit gain from pin 4 to pin 38 orpin 40 is
+6 dB and carrier gain from pin 39 to pin 38 or 40
is +13 dB. Both gains are reduced by 32 dB by a
TGC input at pin 42 from +5.5 to 2 VDC. Third
order IM products are down greater than 40 dB
with DSB inputs as high as -10 dBm.
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Figure 4.16-1
IF Filter Board Assembly
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IF Filter (601076-536-014)

PART NUMBER

DESCRIPTION

SYMBOL

PART NUMBER

DESCRIPTION

SYMBOL

600302-314-013

600293-314-681
600293-314-241
600302-314-007
600302-314-013

600293-314-201
600302~314-013

600297-314-016
600265-314-008
600293-314-331
600156-410-001
600109-410-001

600052~410-001
600144-410-001

600198-608-005

600084-529-001
600083-529-001
600190-608-001
600125-376-022

600125-376-007
600125-376-043
600125-376-022

600247-376-001
600125-376-033
600125-376-030

CAP. .1UF, MYLAR, 50V

CAP. 680PF, CERAMIC,
CAP. 240PF, CERAMIC,
CAP. .01UF, MYLAR,
CAP. .1UF, MYLAR, 50V

200PF, CERAMIC 50V
CAP. .1UF, MYLAR, 50V

CAP. 22UF, ALUM, 25V

CAP. 3.9PF, CERAMIC
100v

CAP. 330PF, CERAMIC;
sov

DIODE HP3080

DIODE IN4148

DIODE IN270
DIODE HP3188

CONN. HEADER, 3 PIN,
TIN

FILTER, USB
FILTER, LSB
CONN, JUMPER, 2 POS.
CHOKE 180UH

CHOKE 33UH
CHOKE 5.6UH
CHOKE 180UH

COIL, VAR, .283-.405UH
CHOKE 1.5 UH
CHOKE 4.7UH

c1-8,11,

C17,18

c34-37,
39,41-43
c40
c45-47,
49-51,54
ca8,52,

53
C55,56
C9
CR1,16,
17

CR10-14,
18,21,22

600229-413-003

600116-413-002
639094-341-075
656094-341-075
610014-341-075

610004-341-075
630014-341-075
624014-341-075
647004-341-075
647084-341-075
627004-341-075
651094-341-075
610024-341-075
616004-341-075
618014-341-075
618094-341-075
630004-341-075
620014-341-075

600066-360-005

615004-341-075
622094-341-075

633004-341-075
612014-341-075
647024-341-075
620004-341-075
620094-341-075
633024-341-075
682014-341-075
620024-341-075
647034-341-075
600066-360~004

639014-341-075

662004-341-075
600150-415-001

TRANSISTOR 2N3904
TO-92

TRANS, 2N3906
RES. 39, 1/4W, 5%
RES. 56, 1/4W, 5%
RES. 1K, 1/4W, 5%

RES. 100, 1/4W, 5%
RES. 3K, 1/4W, 5%
RES. 2.4K, 1/4W, 5%
RES. 470, 1/4W, 5%
RES. 4.7, 1/4W, 5%
RES. 270, 1/4W, 5%
RES. 51, 1/4W, 5%
RES. 10K, 1/4W, 5%
RES. 160, 1/4W, 5%
RES. 1.8K, 1/4W, 5%
RES. 18, 1/4W, 5%
RES. 300, 1/4W, 5%
RES. 2K, 1/4W, 5%

200, 1/2W,CERMET,

POT

RT/AN
RES. 150, 1/4W, 5%
RES. 22, 1/4W, 5%

RES. 330, 1/4W, 5%
RES. 1.2K, 1/4W, 5%
RES. 47K, 1/4W, 5%

RES. 3.9K, 1/4W, 5%

RES. 620, 1/4W, 5%
IC IM358,0P AMP,
LP DUAL

Q1-8
Q9,10
R1

R10,33
R11,30,
31,37,42
R12,15
R13

R14

R16

R17

R19

R2
R20,23-25
R21

R26

R27
R28,29
R3,4,31
39,44

R35

R36,41
R40,52,
54

R46,50
R47,51
R48,49
RS, 45
R53
RS6
R6
R63
R64
R7

R8,32,
38,43
R9,18
U1
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IF FILTER BOARD, A9, AlO
PIN CONNECTIONS AND VOLTAGE READINGS

A9P1/A10 Pl

GND O 1

(:) 3

-30 dBm IF OUT (R) (:) 5

LOGIC "0" OR 1 TX O 7

O 9
Onu

OB
QO 15

+9 VDC O 17

O 19
O 21

GND O 23

(:) 25

(:) 27

LOGIC "0" OR 1 FSK
O 2

LOGIC "0" OR 1 AM
O

LOGIC "O0" OR 1 AMT
ok

LOGIC "O" OR 1 USB O 35

(AMT)

LOGIC "O" OR 1 LSB O 37

-18 - 25 dBm 5 MHz
O

ISB OUT (NOT USED) O 41
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GNDO 43

20
+O
6 O
80O
100
120
140
16 O
180
200
20
240
26 ()
28 O
30 O
32 O
34 (:)
36 O
NQ
© O

20

“ QO

GND

TX DSB IN 200 mVPP (-10 dBm) TYPICAL

AGC INPUT O TO +6 VDC (R}

RX_LOGIC "O" OR 1

+9 VDC @ 100 ma RX/80ma TX

GND

CW LOGIC "0" OR 1

REC. IF IN -106 to -20 dBm

5 MHz TX IF OUT -8 dBm MAX.

ISB IF OUT (NOT USED)

TGC +2 TO +5.5 vVDC (T)

GND




4.17 TRANSMIT MODULATOR BOARD,
Al11, A12

4.17.1 GENERAL

The Transmit Modulator board processes audio
inputs and generates the double sideband RF
signal at the transmitter's IF frequency. This
Double Sideband (DSB) signal is ultimately trans-
mitted after being filtered to remove the unwanted
sideband, shifted to the desired channel fre-
quency, and amplified. This board aiso contains
a portion of the Automatic Level Control (ALC)
circuitry which maintains constant transmitter
output power.

The following subcircuits are located on this
board: audio input circuits, audio limiter, modula-
tor, control circuits, and ALC circuit.

4.17.2 MODULATOR SECTION

The modulator (M1) is a double-balanced diode
ring mixer. The 5 MHz third Local Oscillator (LO)
signal is applied to the LO port of the mixer, pin 8
and audio is applied to the IF port, pins 3 and 4.
The Double Sideband (DSB) signal is output from
pin 1. Because of the inherent balance of the
mixer, the carrier is suppressed about 50 dB with
no adjustment necessary. Resistor R47 properly
terminates the mixer output.

4.17.3 DOUBLE SIDEBAND AMPLIFIER

The DSB signal is amplified by common emitter
amplifier Q4. A variabie output level is provided
by changing Q4's gain via pin diode CR29. The
resistance of CR29 depends on the DC current
through it as determined by the setting of the DSB
output level pot, R51. When the current through
CR29 is highest, ‘its resistance is lowest and
therefore the gain of Q4 is highest because the
emitter resistance is low (being mainly deter-
mined by R52). When the resistance of CR29 is
high, Q4's emitter resistance is high and its gain
is low. Inductor L10 decouples R49 and forces
almost all of the signal current to flow through C38
and CR29 so that the gain can be determined by
CR29. Inductor L6 and capacitor C39 in the
collector circuit of Q4 transform R54 down to 50

ohms to match the input of the IF Filter board.
Q4 receives its supply voltage from the +9V Tx
source which is only on when the /Tx line is low.

4.17.4 THIRD LO AMPLIFIER

The 5 MHz third LO is input at P1-14 and is
amplified by Q5. The gain of Q5 is mainly deter-
mined by R25. Inductor L5 and capacitor C33
transform R28 down to 50 ohms to match the
mixer impedance.

4.17.5 CARRIER INJECTION
4.17.5.1 AME Mode

Some third LO signal is needed to provide trans-
mitted carrier during AME and A3A operation.
This signal must bypass the filters, so a separate
carrier output is provided at P1-39. This signal is
routed to IF Filter board and mixed with the
sideband signal after the filters. Transistor Q12is
a switch used to turn off the carrier output when it
is not wanted in CW and sideband modes. In AM
transmit, the /AMT signal will be low so that U4B-
1 will also be low. This turns off Q6 which allows
current to flow through R93, R94 and R95 and
turn on Q12. This also allows the third LO signal
to flow from R15 and C7 through pin diode CR8
(when Q6 is on, the third LO is shorted out by
C69). The carrier ouputlevel is determined by the
resistance of pin diode CR8, which in turn is
determined by the DC current in CR8. This is
controlled by the carrier pot R17.

4.17.5.2 A3A Mode

In A3BA Mode, the /A3A command at P1-5 will by
low, so that U4C-14 will be high. This turns on
Q12 via current flow through R96, R97, and R95
and allows third LO signal to flow from R20 and C8
through pin diode CR9. Since Q6 is now on, third
LO signal cannot flow through CR8 and so is
controlled entirely by CRS. The carrier output
level in ASA mode is controlled by the voltage on
P1-9 (ACC override) which determines the resis-
tance of CR9. This voltage comes from the High
Pass Filter board which contains the A3A carrier
level adjustments.
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4.17.6 AUDIO COMPRESSOR

The purpose of the audio compressor is two-fold.
One is to limit the maximum audio level which is
applied to the modulator, so that distortion does
not occur. The second is to raise the average
transmit power by compressing the voice ampli-
tude range. The compressor consists of U1, Q1,
Q2, and associated components. U1A is a nor-
mal inverting amplifier stage with its gain con-
trolled by the resistance of FET, Q1. This ampli-
fier has two inputs: one through R5 and one
through R6. With Q1 off, the gain from each input

to the output at U1A-1 is approximately unity.

When Q1 is turned on completely, the U1A stage
gain is reduced about 26 dB. The gain is con-
trolled by a feedback loop to keep the output level
at U1A-1 constant in the following manner:
Comparator U1C compares the audio output
level on U1C-12 with a fixed threshold voltage on
U1C-13. When the voltage on U1C-12 exceeds
that on U1C-13, U1C-14 goes high and this volt-
age is rectified by CR4. It is then applied to the
gate of Q1 which decreases its resistance and
reduces the gain of the U1A stage. The compres-
sor attack time constant is R14 x C6 or 4.7 msec
and the release time constant is R13 x C6 or 1
sec. A feature of the compressor is the Audio
indicator, DS1, which lights when there is suffi-
cient audio level to activate the compressor. The
error voltage developed at U1C-14 is rectified by
CR5, storedin C62 and U1D-9. U1D-8 goes high
and furnishes current to DS1. When the com-
pressor is not active there will be no error voltage
at U1C-14 so DS1 will not be lit. The last part of
the compressor is a buffer amplifier made up of
U1B and Q2, a unity-gain amplifier. Emitter-
follower Q2 gives the amplifier enough drive
capability forthe 100 ohm load (R48 +the 50 ohm
input impedance of mixer M1). Resistor R48
matches the input impedance of M1 at audio fre-
quencies and C34 enables R48 to serve as a
termination of the IF port at the LO frequency of 5
MHz. The buffer amplifier also allows reduction of
the DSB output level during AME and low power
modes in the following manner: When the radio
is in neither the low power mode or AM mode,
both U4A-2 and U4B-1 will be high, holding CRé
and CR7 off. Since the input impedance of the
buffer amplifier at U1B-5 is extremely high, series
series resistor R9 has no effecton the gain. When
/AMT goes low, U4B-1 will go low, turning on
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CR6. This will form a voltage divider between R9
and R11 which will reduce the output level about
7.5 dB. When the low power signal is high, U4A-
2 goes low, turning on CR7. This forms a voltage
divider with R9. Low power and AM transmit con-
ditions are not intended to be present simultane-
ously, and this combination of conditions is pro-
hibited by the radio's software.

4.17.7 AUDIO INPUT CIRCUITS

The purpose of the audio input circuits is to
condition and amplify the microphone and line
audio inputs.

4.17.7.1 600 Ohm Line Circuits

The 600Q line audio is applied to P1-40 and P1-
42. This is a balanced input, transformer coupled
by T1 and terminated by the parallel combination
of R3and R4. Zenerdiodes CR1 and CR2 protect
the input from high voltage spikes on the line.
U2A is an amplifier with a gain adjustable via R1
over the range of x 5.1 to x 0.1 to accommodate
input levels from -26 dBm to 0 dBm. The amplifier
output on U2A-1 is fed to the input of audio gate
UGA, and the output of the audio gate is fed to the
input of the compressor at R5. Gate U6A is ON
(allows audio to pass) unless /TUNE is low, or
/CW is low, or /ISB INH is low.

4.17.7.2 High-Level Dynamic Mic Input

The dynamic microphone inputis P1-38. Compo-
nents C43, L7 and C44 form an RF filter for the
input. Capacitor C45 is a DC blocking capacitor
and R56 is the input resistor for the dynamic mic
input. Amplifier U2B has three different gain
ranges depending on which microphone input is
used. With reference to the dynamic mic input,
the gainrangeis x 2to x 23 adjustable via R58 Mic
Input Adjust. The output of the amplifier,U2B-14
is fed to the input of audio gate U6B. This gate is
ON (allows audio to pass) except when the
/TUNE is low or /CW is low.

4.17.7.3 Low-Level Dynamic Mic Input

The other microphone input, P1-36 (Carbon/Dyn
Mic) can be set via jumper JP1 to accommodate
either a carbon or a low-level dynamic micro-
phone. When JP1 is in the 2-3 position, the input



is set for a low-level dynamic. Components C47,
L8, and C48 form an RF filter. C49 is a DC
blocking cap and R59 is the amplifier input resis-
tor. With reference to the low-level dynamic input,
amplifier U2B has a gain range of x 20 to x 230
adjustable via R58 Mic Input Adjust.

4.17.7.4 Carbon Microphone Input

When JP1 is in the 1-2 position, P1-36 is config-
ured as a Carbon Mic Input. DC current for the
carbon element is provided by Q9 through R61.
The purpose of Q9is to provide a noise and ripple-
free source of DC microphone current. Q9 pro-
vides the filtering action via the combination of
R62 and C51, which filter the base voltage and
thus the emitter voltage. With reference to the
Carbon Mic Input, amplifier U2B has a gain range
of x 0.5 to x 5.5 adjustable via R58 Mic Input
Adjust.

4.17.7.5 Sidetone Output

Amplifier U2C provides a sidetone output which is
designed to drive the earpiece of a handset. The
amplifier input resistor, R65, is connected to U2B-
14, the microphone amplifier output. The side-
tone output level is adjustable via R67, Sidetone
Level.

4.17.7.6 Center-Tap Key

An arrangement for keying the radio via a DC
voltage on 600 ohm audio line is provided by Q10.
This feature is furnished to comply with the
TADIL-A high speed data specification. With JP2
in the 1-2 (Yes) position, a +6V DC level on the
audio line input at P1-40 or P1-42 will turn on Q10
and pull P1-26 to ground. The jumper JP2 may be
placed in 2-3 (No) position to disable this feature.

4.17.7.7 1 kHz Input Circuit

The 1kHz tone used to modulate the transmitter
during CW operation is fed from P1-25 to the
input of audio gate U6D through C54, a blocking
capacitor. Resistors R70 and R71 bias the audio
gate inputs to +4.5V for linear operation. Audio
gates U6D and UGE are turned on and off to-
gether at U6D-3 and UGE-5. These gates are
turned on only when /CW is low, /PTT is low, and
/TUNE is high. (This occurs when the transmitter

is in CW mode and is keyed.) The output of audio
gate UGE is fed to the compressor input R6. Use
of the compressor for the CW tone eliminates the
need for a tone level adjustment. The CW side-
tone output is taken from U6D-2 through C55 and
R72. This output at P1-28 is fed to the Audio/
Squelch board in the MSR 8050A to provide CW
sidetone during transmit.

4.17.8 CONTROL CIRCUITS

This section describes the miscellaneous control
circuits used on the Transmit Modulator board.

4.17.8.1 Internal Power Supplies

The +9V TX source generated by Q3 furnishes
power to the LO amplifier Q5 and the DSB ampli-
fier Q4. Q3 is a saturated transistor switch which
is turned on when the /Tx line is low and turned off
when the /Tx line is high. While most of the
circuits on the board operate from the +9V sup-
plied by the radio at P1-17 and P1-18, an on-
board +5V regulator, U5, provides good stability
of the low-level bias voltages. The +5V can be
monitored at TP4. Three voltages are derived
from the +5V at U5-2: The threshold voltage for
the compressor, 4.66V, is derived with a voltage
divider consisting R45, R44, and R43. This same
voltage divider supplies the input voltage to U2D-
5. USD is a voltage follower providing +4.5V,
which should really be thought of as an analog
ground. This voltage is used as the threshold
voltage for the digital inputs and can be monitored
at TP3.

4.17.8.2 Compressor Control

The audio compressor can be disabled by either
an external signal or jumper on the board. The
disabled circuit is arranged so that by either
method, the compressor is NOT disabled when
/CW is low (in CW mode). This is because the
limiter is needed to control the level of the 1 kHz
signal applied to the modulator in CW mode.
Comparator U4D is used for the disable function.
When U4D-13 is low, the gate of FET Q1 is held
to ground, disabling the compressor and allowing
full gain from U1A. U4D-10 is normally held at
+2V by R79 and R80. If jumper JP3 is placed in
1-2 (Out) position, or if /ICOMP, P1-34 is pulled
lower than about +1.3V, U4D-13 goes low and
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disables the compressor. If the /CW input is low
however, U3D-8 will go high turning on Q11,
which will pull U4D-10 low through CR25. Since
CR25 is a Ge (0.2V drop) diode and CR23 and
CR24 are Si (0.7V drop) diodes, U4D-10 can
always go lower than U4D-10 can always go
lower than U4D-13 can be pulled. This means
thatwhen /CW is low, U4D-13 cannot go low, and
the compressor remains enabled.

4.17.8.3 /PTT, /TUNE, and /CW Control

The /PTT command from the front panel is routed
to the board at P1-30. Components L9 and C57
form an RF filter. U3C is the /PTT comparator.
Assume that the radio is in CW mode; /CW will be
low and U3D-8 will be high which assures that
CR22 is cut off. When the voltage on U3C-6 is
pulled below +1.5V, U3C-7 goes high. This will
turn off CR17 and allow U6D-3 and UBE-5 to rise
and key on the 1 kHz tone. This will also turn off
CR31 and allow the ACC voltage at Q7 and Q8
bases to rise at a rate determined by C67. The
purpose of this is to control the rate-of-rise of the
CW envelope and limit its overshoot. The /CW
command is input at P1-37. The CW comparator
is USD. When the voltage at U3D-9 is lower than
+1.5V, U3D-8 goes high, turning off CR22 and
turning on Q11. The collector of Q11 goes low,
which pulls U4D-10 low through CR25 and pulls
U6B-6 and UBA-12 low through CR27 and CR28,
respectively. This cuts off audio gates USA and
U6B, inhibiting audio inputs to the compressor.
Because CR22 is cut off, a /PTT command will
cause U6D-3 and UGE-5 to rise, keying on the
1kHz tone.

The purpose of the /TUNE command at P1-35 is
to set the Tx Modulator board for coupler tuning;
thatis AM carrier only with no audio or 1kHz tone.
When /TUNE goes low, it pulls the /MUTE line low
via CR18 (this mutes receive audio). It also
inhibits the 1kHz tone by pulling U6D-3 and U6E-
5 low with CR19, and inhibits the audio by pulling
UBA-12 and U6B-6 low with CR21 and CR20.

4.17.9 ALC CIRCUIT
The purpose of the ALC circuit is to keep the

transmitted output constant regardless of
changes in signal path gain, temperature or load.
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The ALC circuit is used for this purpose in Side-
band, CW and A3A modes, while the ACC circuit
located on the Half Octave Filter board is used to
control the output level control when the radio is
driving an external power amplifier, such as the
MSR 1020 1KW Amplifier. The ALC system is a
VOLTAGE ALC, thatis feedback action holds the
RF output voltage constant. This RF voltage is
set to 79V so that when the transmitter is loaded
with 50 ohms, 125W is produced. If the output
load impedance is different from 50 ohm, a differ-
ent amount of power will be produced, as the
output voltage is held constant at 79V. A VSWR
sensing circuit on the Half Octave Filter board

" cuts the output voltage to protect the Power

Amplifier (PA) if too low or too high a load imped-
ance is presented to the transmitter.

4.17.9.1 Internal ALC

The following description assumes that jumper
JP4 is in 2-3 (New) position for use with a -002 or
higher group number Half Octave Filter board.
The 1-2 position of JP4 is for use only with agroup
-001 Half Octave board. The 1-2 position lowers
the ALC loop gain to make the system less
sensitive to variations in the ALC detector output
on the group -001 boards.

The internal ALC circuit is enabled when /AMT is
high, meaning that U4B-1 is high, and therefore
CR15is cut off. When /AMT is low, diodes CR15
and CR14 are both on, which disables both the
internal and external ALC circuits. The ALC
circuit takes its input from the ALC Detector
located on the Half Octave Filter board. The
detector generates a voltage which is propor-
tional to the RF output voltage and appliesitto P1-
29. This voltage is set on the Half Octave Filter
board to be +6.0V when the RF output is 79V. A
reference voltage is applied to U3A-12 which is
generated by R81 through R84.

During normal (not low power) operation, diode
CR16 is off and the reference voltage is deter-
mined by the voltage divider made up of R81, R82
and R83. Itis adjustable via R83, ALC threshold,
andis setat4.0V. Thereasonitis setat4.0V and
not 6.0V, is that the voltage divider made up of
R36 and ‘R37 cuts the 6.0V input from the ALC
detector to 4.0V at U3A-13.



During low power operation, U4A-2 will be low
turning CR16 on, effectively adding R84 in paral-
lel with R83 and R82. The low power threshold
will then be adjusted with R84 low power adjust.
Note that since the adjust interact, R83 ALC
threshold must be adjusted first.

When the ALC voltage at U3A-13is lower than the
reference voltage at U3A-12, there is no ALC
action; U3A-14 is high, CR10 is off, CR11 is off
and (assuming that the unit is keyed and CR31 is
off) the voltage at Q7 and Q8 base is about +7V,
determined by R30 and R31. (This also assumes
that U3B-1 is high, meaning that the external ALC
is not in use, that /Rx is high so that CR13 is cut
off, and that the ACC circuit on the Half Octave

Filter board does not have the ACC line, P1-21,

pulled low.) This puts the TGC line, P1-19 and
P1-20 at about +6.4V which insures no gain cuton
the IF Filter board.

The transmit gain is determined by the voltage on
the Transmit Gain Control (TGC) line. This is the
way that the ALC amplifier controls the system
RF output voltage. A TGC line voltage of +6V or
more produces no gain cut, while +1V produces
maximum gain cut. This gain control circuit is
located on the IF Filter board.

When the ALC voltage at U3A-13 exceeds the
threshold voltage on U3A-12, U3A-14 drops in
voltage causing the TGC voltage to drop at P1-19
and P1-20. This action cuts the transmit gain and
thus the RF output voltage. Feedback action
causes the TGC voltage to stabilize at some
voltage between-+6V and +1V or whatever is
required to produce 79V RF output. Because the

DC open loop gain of the ALC control loop is very
high, the final RF output voltage depends only on
the characteristics of the ALC detector; noton the
gain of the transmit signal path. The response of
the ALC ciruit is governed by components R36,
R35 and C20, and R91 and C67. The dominant
pole in the ALC feed-back system which governs
loop stability is R36 x C20. A zero in the response
is located at R35 x C20; this improves the tran-
sient response.

4.17.9.2 External ALC

The external ALC voltage is applied to P1-27,
which is connected to the input resistor, R33 of
the external ALC amplifier, U3B. U3B is biased so
that with no voltage on P1-27, U3B-1 is high so
that CR12 is cut off and out of the circuit. As the
voltage is increased on the Ext. ALC lines, the
voltage on U3B-1 goes lower and lowers the
voltage on the TGC line, causing more gain cutin
the transmit signal path. The gain of U3B is such
thatit takes about +3V on P1-27 to cause full gain
cut in the radio.

4.17.10 ACC

The Automatic Carrier (ACC) circuit is respon-
sible for controlling the transmitter output in AME
mode. This circuit is located on the Half Octave
Filter board, but uses Q7 and Q8 to control the
TGC line voltage. The ACC line, P1-21, is the
ACC circuit interface with the TX Modulator
board. An open-collector output on the Half
Octave board pulls this line low to control the
transmit gain as necessary to control the output
voltage.
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Figure 4.17-1

Transmit Modulator Board Assembly

PART NUMBER DESCRIPTION SYMBOL
600302-314-015 | CAP. .22UF, MYLAR, c1,19,20
50V 23,28,50
54,62
600204-314-001 CAP. .01UF, MYLAR, c2
400V
600202-314-018 CAP. 10UF, 25V, TANT. [C3,4,13,
27,51,52
612003-306-501 | CAP. 120PF, 3%, MICA, [C33
500V
636003-306-501 | CAP. 360PF, 3%, MICA, |C39
500V

600297-314-037 CAP. 220UF, ALUM, 10V [C46
600202-314-007 CAP. 1UF, 35V, TANT. cs,6,
45,49
600202-314-011 | CAP. 2.2UF, 35V, TANT. |C67
600302-314-007 CAP. .01UF, MYLAR, 63V [C7,8,
15-18,
21,22,29
34,42-44
47,48,53
56,57, 64
600302-314-009 | CAP. .022UF, MYLAR, c72

600202-314-020 CAP. 15UF, 20V, TANT. [C73
600302-314-013 CAP. .1UF, MYLAR, 50V [C9-12,14
24,25,
30-32
35-38
40,41,55
58-61
63,65,66,
68,71

Transmit Modulator (601078-536-003)
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PART NUMBER DESCRIPTION SYMBOL
600028-411-001 DIODE, VOLT.SUPRESSOR ICR1,2
P6KE6 , 8A
600052-410~-001 DIODE IN270 [CR10-12,
25,32-34
600109-410-001 DIODE IN4148 ICR3-7,
13-24,26
27,31
600156-410-001 DIODE HP3080 CR8,9,29
600043-390-002 LED, YEL DS1
600005-635-001 LED MOUNT (DS1)
600064-419~-005 1 POSITION VERTICAL MT |H1,2,
34-39
600064-419-003 3 POSITION VERTICAL MT ([H23,25,
28,30,32
600064-419-004 2 POSITION VERTICAL MT |H24,26,
27,29,33
600064-419-003 3 POSITION VERTICAL MT |H3,8,11,
13,14
16,20
600064-419-001 4 POSITION VERTICAL MT [H4,9,10,
17,22,31
600064-419-004 2 POSITION VERTICAL MT |H5-7,12,
15,18
19,21
600198-608-005 CONN. HEADER, 3 PIN, JP1-4
TIN
600190-608-001 CONN, JUMPER, 2 POS. (JP1-4)
600125-376-022 CHOKE 180UH Li,7,
1 8,9,11
600125-376-007 CHOKE 33UH L2-4,
10
600125-376-034 CHOKE 8.2UH LS
600125-376-006 CHOKE 3.3UH L6
600008-455-001 MIXER SLB-1 (M1
600349-413-001 TRANSISTOR J 110, JFET [Q1

PART DESCRIPTION
SYMBOL PART DESCRIPTION SYMBOL
600229-413-003 | TRANSISTOR 2N3904 TO-92 [Q2,4-7 646411-342-055 | rES. 4.6 ,
lo-12 -342- . 4.64K, 1/8W, 1%  [R43
600116-413-002 | TRANS, 2N3906 o3, 8 616201-342-059 | RES. 162, 1/8W, 1% Ra4
600089-360-014 | POT. 100K, 1/2W, R1. 58 634801-342-059 | RES. 348, 1/8W, 1% R4S
| ceriET, RT/AN 610034-341-075 | RES. 100K, 1/4W, 5% R46
627004-341-075 | RES. 270, 1/4W, 5% R10 630024-341-075 | RES. 30K, 1/4W, 5% RS, 6,
675014-341-075 RES. 7.5K, 1/4W, 5% [R11 8,32,79
610044-341-075 RES. 1M, 1/4W, 5% [R13 600066-360-009 POT. 5K, 1/2W, R51
6470147341075 RES. 4.7K, 1/4¥, 5% R14,56, 682084-341-075 gﬁs g'zRTiﬁfw 5% R52,91
73,76 -341- . 8.2,
77182, 90 620004-341-075 | RES. 200, 1/4W, 5% R54,55
233004-341-075 RES. 330, 1/4W, 5% R15 600089-360-010 POT. 10K, 1/2W, R67
00063-360-010 POT. 10K, 15 TURN R17,84 CERMET, RT/AN
651094-341-075 RES. 51, 1/4W, 5% R18,19, gg;g:;'g;é'ng §§$~ ;Zﬁ' 1é4w, 5% 2;?’71
47,48 -360~ . ' 15 TURN
620014-341-075 | RES. 2K, 1/4W, 5% R2.7,24, 610024-341-075 | RES. 10K, 1/4W, 5% R9,12,
57.33507 31,23,36
87,93~ /33,
610014-341-075 | RES. 1K, 1/4W, 5% R20,22, 39,57,62
28,41 72,74,75
65,66, 69 78,86,92
630014-341-075 RES. 3K, 1/4W, 5% R23,30,63 635234-501-001 :g:nsronnmn, 600 OHM, |T1
64,88 10
612094-341-075 RES. 12, 1/4W, 5% R25 gg°1é‘:611‘°°1 BROWN TEST POINT TP1
613004-341-075 | RES. 130, 1/4W, 5% R26, 49 0261-230-001 | TERMINAL TP2-5
639014-341-075 | RES. 3.9K, 1/4W, 5% R27,53,81 600114-611-006 | TEST JACK TP6
620024-341-075 | RES. 20K, 1/4W, 5% R3,21,37 600171-415-001 | IC LM324, OP AMP, U1,3
60,80,98 741 QUAD
682014-341-075 | RES. 8.2K, 1/4W, 5% R34 ! 600485-415-002 | IC TLO84, OP AMP, QUAD [U2
663401-342-059 | RES. €34, 1/6W, 1% Re 600324-415-001 | IC LM339, COMPARATOR  [U4
610004-341-075 | RES. 100, 1/4W, 5% R40,100 gggig;::15'°°1 IC 78MO5, 5V REG us
647004-341-075 | RES. 470, 1/4W, 5% R42,59, 15-101 ;g 4gg:gDC, CMOS BIL U6
61,68,85 .
8559 600017-419-001 | TRANSISTOR PAD (us
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TRANSMIT MODULATOR BOARD, A9, AlO

PIN CONNECTIONS AND VOLTAGE READINGS

2O £

6 O SIDETONE (AUDIO - 20 dBm)

8 O TX IOGIC "0" OR 1

10 O

A9P1, AlOP1
GND O 1
O 3
IOGIC "0" OR 1 ‘A3A O 5
IOGIC "0" OR 1 D¢ O ;
0 - +4 VDC ACC OVERRIDE O 9
Ou

IOGIC "0" OR 1
O s

+8.9 - 9.1 VDC +9y

1 TO 6 VvDC TGC

0 - +6 VDC ACC IN

.46 VRMS 1 kHz OUT

OZS

0 - +9 VDC (T) EXT. AIC IN 027

0 - +9 VDC (T) AILC IN

IOGIC "0" OR 1 ISB INH
O
IOGIC "0" OR 1 X (AM) O 33
IOGIC "0" OR 1
O3
LOGIC "0" OR 1 cw

. O 37
carrier
-25 - =18 dBm (SMHZ) §pcert O

O«

LOGIC "0" OR 1 LOW PWR O 43

4-110

120 GND

I0 3 - 15 dBm (5 MHz)

14O

16 O RX IOGIC "0" OR 1
180
200

+9V +8.9 - 9.1 VDC

TGC 1 TO & VDC

u(

KEY

SIDETONE

PTT LOGIC "0" OR 1
30 O

320 MUTE LOGIC "0" OR 1

34 O o
CARBON MIC. INPUT .15-2.0 VRMS
O

38 O DYNAMIC MIC. INPUT .007-.1 VRMS

40 O 600 OHM AUDIO IN -10 dBm

BAL. XFMR RETURN FOR PIN 40

“O




4,18 COUPLER INTERFACE BD, A13

The Coupler Interface board performs two basic
transmitter functions: control of transmitter key-
ing and control of a system antenna coupler.

4.18.1 Keying Inputs and Outputs

This section lists the various keying inputs and
outputs, along with the restrictions governing
their use.

PIN 20 TONE KEY - A low signal at this input will
key the transmitter under all conditions. This pin
is connected to the TONE KEY output of the
optional Tone Key/Modem board.

PIN 16 EXT KEY - This input from the radio's rear
panel will also key the transmitter whenever it is
pulled low.

PIN 18 FSK KEY - This rear panel input will key
the transmitter only if the radio is in the FSK mode,
with Pin 35, FSK, low.

PIN 28 CW KEY - This front panel input will key
the exciter only when the radio is in the CW mode,
with Pin 39, CW, low, and Pin 32, REM, low.

PIN 14 PTT - Another front panel input, a low at
pin 14 keys the exciter in any mode unless Pin 32,
REM is high.

PIN 32 REM - This controlling input is high when-
ever the radio is being remotely controlled. This
high signal disables the CW KEY and PTT inputs.

PIN 22 uP KEY - This input comes directly from
the microprocessor and keys the transmitter
whenever it is high.

PIN 8 KEY ENABLE - This input comes from the
system coupler and keys the transmitter during
an RF tune cycle. A low at this input keys the
exciter only while an RF tune cycle is being
commanded by a high signal at Pin 33, Tune B.

The following pins are transmitter keying outputs:
PIN 25 TX1 - This is the basic keying output which

puts all radio signal path boards into the transmit
mode.

This output also controls the front panel TX LED.
TX1 is an open collector output which goes low to
key.

PIN 36 TX2 - This open collector output is used to
key external equipment connected to the radio.

PIN 37 TX3 - This keying output is similar to TX1
and TX2 with the exception that s not disabled by
the TX INHIBIT circuitry. TX3 is used to control
the coupler bypass circuitry, disabling the bypass
relay whenever the transmitter is keyed.

PIN 24 AUDIO KEY - This keying output differs
from TX1 inthatitis not affected by any CW delay.
It is used to control transmitter modulation in the
CW mode.

PIN 17 AMT - This output is low when the trans-
mitter is keyed while in the AME mode (pin 19
low).

The following inputs all inhibit transmitter keying.
When active, the TX INHIBIT LED will light and
the corresponding test point (TP1 through TP4)
will be low.

PIN 11 KEY INTERLOCK - This input is used by
the antenna coupler to ensure that the transmitter
will not be keyed at any time that the coupler is
vulnerable to damage. Keying is inhibited unless
this input is pulled low. If no antenna coupler is in
the system, a grounding plug must be connected
to the radio's accessory connector. The ground-
-ing plug-shorts pin 11 to ground so that the trans-

«mitter can be keyed.

PIN 38 LL - This inhibiting input goes low when-
ever a Loss of Lock is experienced by the synthe-
sizer. This prevents transmitter keying unless the
transmitter is locked onto a valid frequency.

PIN 29 TX INHIBIT - This input is used by the
microprocesser to prevent keying at any time that
the software decides that keying is inappropriate.
For example, keying is inhibited while changing
modes or during a silent tune cycle.

PIN 34 PS FAULT - This inhibiting input from the

power supply prevents keying whenever the
power supply is disabled.
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4.18.2 Keying Control Circuit Description

When any of the keying inputs (other than the
coupler KEY ENABLE input) commands the
transmitter to key and all restrictions particular to
that input are met. U1-8 will be high. This will
bring the AUDIO KEY output low. U10A and
associated components provide available CW
delay when the radio is in the CW mode. A high
at U3-2 prolongs the duration of the transmit time
whenever the radio is keyed in CW.

Keying can be prevented by a high at U3-11 or
U6-6. U3-11 is high during an RF tune cycle. See
4.18.3 for further information. U6-6 is high if any
of the inhibit inputs are active (pins 29, 34, 38 low,
pin 11 high). The corresponding test point (TP1-
TP4)willbe low and the TX INHIBIT LED, DS1 will
be lit.

If neither of these signals are high, a keying input
causes TX1, TX2, and TX3 to be low. Note that
TX3is not affected by the TX inhibit signals. TX3
does not key the exciter; it is used to turn off the
coupler bypass relay during transmitter keying.

4.18.3 Coupler Control Circuit Description

Inverter-drivers U13A, U12C, U14D, U14C and
U14B interpret coupler control inputs even if
excessive line loss is experienced because of
long coupler control lines.

The TUNING line, pin 10, is low while the antenna

coupler is tuning. If S1-3 is closed, this provides
a high at pin 7, BEEP. This line commands the

4-112

radio to create a pulsing audio signal during a
coupler tune cycle.

VSWR RETUNE is an optional coupler feature
which provides for an automatic RF tune when-
ever a VSWR faultis experienced by the antenna
coupler or an LPA in the system. The antenna
coupler or LPA requests the tune cycle by mo-
mentarily pulling the TUNING input at pin 10 low
while the coupler is not in a tune cycle. U10B
prolongs the duration of this momentary low on
Pin 10 to a longer pulse that can be detected by
the microprocessor at pin 31. If the VSWR
RETUNE feature is not desired, S1-2 is left open,
deactivating U10-B NOTE: Selection of the
VSWR RETUNE feature requires the closure
of the VSWR RETUNE coupler option switch
located elsewhere in the radio.

Coupler tune commands from the microproces-
sor are TUNE B at pin 33 for an RF tune and
SILENT B at pin 26 for a silent tune. These
commands are inverted by the open collector
gates U8D and UBE, and leave the board at pin
15, TUNE and pin 9, SIL TUNE.

U15 and K1 prevent these coupler tune com-
mands from being sent to the coupler before the
radio has beenturned on long enough to clear any
transient pulses.

While an RF tune cycle is commanded by a high
atpin 33, U3-11 is high, which disables all keying
inputs _except the coupler keying input KEY
ENABLE. The coupler pulls this signal low when
it needs an RF signal to determine correct tuning
element settings.




ACKAY RAL

601197:636-003
£ 1SS —

(VR

Coupler Interface (601197-536-003)

PART NUMBER

DESCRIPTION

SYMBOL

PART NUMBER

DESCRIPTION

SYMBOL

600302-314-001

600297-314-013
600297-314-016
600302-314-013

600297-314-032
600297-314-024
600302-314-007
600109-410-001
600011-416-002
600036-390-001
600005-635-001
600073-403-003
600125-376-001
600080-413-001
610014-341-075

647014-341-075

610024-341-075
622014-341-075

CAP. .001UF, MYILAR,
63V

CAP. 10UF, ALUM, 50V
CAP. 22UF, ALUM, 25V
CAP. .1UF, MYLAR, 50V

CAP. 100UF, ALUM, 25V
CAP. 47UF, ALUM, 10V
CAP. .01UF, MYLAR, 63V
DIODE IN4148

DIODE IN4004

UH
TRANSISTOR 2N2222A
RES. 1K, 1/4W, 5%

RES. 4.7K, 1/4W, 5%

RES. 10K, 1/4W, 5%
RES. 2.2K, 1/4W, 5%

Cl-6
11,12
18,19
c10

42,57,58
60

600063-360~-014
622024-341-075
636024-341-075
610004-341-075
633004-341-075
647024-341-075
622014-341-075
600264-616-001
600114-611-001
600114-611-002
600114-611-003
600114-611-004
600114-415-001

600326-415-001

700123-415-001

600239-415-001
600118-415-001
600415-415-001

600016-415-001
600158-415-001

POT. 100K, 15 TURN
RES. 22K, 1/4W, 5%
RES. 36K, 1/4W, 5%
RES. 100, 1/4W, 5%
RES. 330, 1/4W, 5%
RES. 47K, 1/4W, 5%
RES. 2.2K, 1/4W, 5%
SWITCH, DIP, 4 POS.
BROWN TEST POINT
RED TEST POINT
ORANGE TEST POINT
YELLOW TEST POINT
IC 74LS00, NAND,
QUAD 2-IN

IC 741S123, MULTVER,
RTRG

I.C. TL7705A

IC 74LS03, NAND, 0/C,
ic_:luxsoz. NOR QUAD

Ic }1'459, LNRCVR, QUAD
IC 7406, HEX INV. ,0/C

IC 74LS20, NAND DUAL
4-IN

ulo

U1s
(+5v
Super-
visor)
vu2,7

U3, 6,11
u4,12,

13,14
Us,8
U9

Figure 4.18-1
Coupler Interface Board Assembly
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PART OF
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56
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oo L1 57 €48, 41, 46
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Figure 4.18-2

Coupler Interface Board Schematic
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MSR 6700A COUPLER INTERFACE BD. Al3

PIN CONNECTIONS AND VOLTAGE READINGS

Al13P1

GND O 1
+5 VDC
O s
TOGIC "@g" OR "1" . BEEP O 7
1OGIC "g" OR "1" SII, TUNE O
9
IOGIC "@g" OR "1" KEY INTERLOCK
11
1OGIC "@g" OR "1" SURV TUNE O
13
LOGIC "g" OR "1" TUNE O
— O
IOGIC "g" OR "1" AMT
— 17
LOGIC llgll OR lll" AM O
O 1
LOGIC "g" OR "1" FAULT
O 2
ok
ok
nexn min Y
LOGIC "g" OR "1 READ O 27
10GIC "g" OR "1" TX INHIBIT O
29
10GIC "@g" OR "1" TUNING
31
LOGIC "g" OR "1" TUNE B O
' ok
IC wepln OR lllll FSK
LOG %) O 35
1OGIC "g" OR "1" T3
37
mIC "gll OR "l" O
0
Im:[c |Igll OR "lll CPLR EN B O 4
1
GND

4-116

2O

4 O +13 VDC
; O +5V DC
KEY ENABLE 1OGIC "g" OR "1"
8 O
{0 O TUNING LOGIC "g" OR "1" -
FAOLT LOGIC "g" OR "1"
e
140 PTT LOGIC "g" OR "1"
EXT. PTT LOGIC "g" OR "1"
160
180 FSK KEY IOGIC "g" OR "1"
TONE KEY LOGIC "g" OR "1"
00
UP KEY LOGIC "g" OR "1"
20
24 O AUDIO KEY LOGIC "g" OR "1"
26 O SILENT B LOGIC "g" OR "1"
- O W KEY LOGIC "g" OR "1"
O READY LOGIC "g" OR "1"
30
- O REM LOGIC "g" OR "1"
” O PS FAULT LOGIC "g" OR "1"
O T2 LOGIC "g" OR "1"
36
T TOGIC "ﬁ" OR "1"
8 O
40 O CPLR EN LOGIC "g" OR "1"
TNG LOGIC "g" OR "1"
2 O a
GND




4.19 SYNTHESIZER BOARDS

This section electrically groups the synthesizer
boards which produce the three local oscillator
signals for frequency translation. Included are
the Reference board A19, the Minor Loop board,
A18, the Translator Loop board A17 and the Ma-

jor Loop board A16. The third LO is normally a
fixed five MHz signal from the Reference board.
With the BFO option in the MSR 5050A receiver,
the third LO is obtained from the optional BFO
board. Figure 4.19-1 is a block diagram showing
the interconnections and major functions within
the boards.
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w—r
Figure 4.19-1

Synthesizer Block Diagram
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4.19.1 REFERENCE BOARD

The Reference board contains the 5 MHz tem-
perature compensated crystal oscillator (TCXO),
from which are derived the 50 kHz reference for
the major loop, the 1 kHz reference for the minor
loop, the 1 kHz CW tone and the 5 MHz third LO
signal. This board also contains the clarifier
oscillator and a +24 volt bias supply for the major
loop.

The TCXO output is connected to a coax connec-
tor J1 via a jumper and then to a nand gate buffer.
With a high stability oven controlled oscillator
(OCXO) installed in the radio, the jumper is re-
moved and OCXO output replaces the TCXO
signal via connector J1. Tristate buffers (U3)
allow an external (rear panel) reference signal to
be input to U2 pin 1 or allows the internal refer-
ence (either TCXO or OCXO) to be output via P9-
12 depending on the EXT TTL input to P9-14
(from rear panel switch). Conditioned to accept
an external reference, the internal signal at U2-10
is disabled by the TTL low at U2-9.

From U2 pin 8, the 5 MHz splits into two paths.
One goes to the third LO switch, pin 1 of U2. The
other goes to U1, a dual decade counter, which is
connected to divide-by-100. The output of U1 on
pin 3 is buffered by U6 pin 8, tobecome the 50 kHz
reference signal to the Major Loop board. The 50
kHz signal also drives the voltage multiplier from
U6 pin 10. Transistors Q1 and Q2 are high current
drivers which drive the voltage multiplier with a 50
kHz square wave of approximately 11.5 volts
peak-to-peak amplitude. Diodes CR2 through
CR6 and associated capacitors form a voltage
multiplier. The output is regulated to +24 volts at
TP1 by zener CR1, and is designed to supply
approximately 2 mA to the Major Loop board.

The AMand RX lines are buffered and inverted by
Q4, Q5 and associated circuitry, and routed to
pins 4 and 5 of U2. If the radio is in AM receive,
the AMand RX lines will both be low, so pins 4 and

5 of U2 will both be high. This drives pin 6 (U2)
low, which makes pin 3 high, inhibiting the third
LO output. Transistor Q3 is an emitter-follower
which drives the third LO output through a har-
monic filter made up of L12, L6, L7, L11 and
associated capacitors. The third LO output leve
is adjustable with R9. The output levelis normally
set to 0 dBm (.225 volts RMS).

The clarifier (not used in some radios) shifts the
receive frequency by substituting a variable 1 kHz
reference for the fixed 1 kHz, which normally
supplies the minor loop. The clarifier oscillator,
Q#6, is a Colpitts configuration crystal oscillator
whose operating frequency is determined princi-
pally by Y1, L10 and varicaps CR13 and CR12.
The CLARIFIER control on the front panel varies
the bias on the varicaps from 0 volts to +9 volts.
This causes the frequency of the nominally 5 MHz
oscillator to shift at least + 1250 Hz. The output is
buffered by Q7, which drives U4, a dual decade
counter which is connected to divide by 100 and
gives a 50 kHz output at pin 9. The clarifier will be
ON only if the RX line is low and CLRS (clarifier
switch) line is low. If this is true, U2 pins 13 and
12 will be high, pin 11 will be low. This disables
the pin 11 gate of U3. Since pin 3 is high, Q8 is
turned on, which enables the clarifier oscillator.
The 50 kHz at U3 pin 8, is now being supplied by
the clarifier oscillator rather than the TCXO. U5 is
connected to divide by 50 to produce 1 kHz at its
output, pin 3. When the clarifier is on, the 1 kHz
at TP3 will vary atleast £+ 0.25 kHz with the clarifier
control setting. The 1 kHz reference signal to the
minor loop is provided by U6 pin 6. U6 pin 3 drives
a three section RC filter which converts the
square wave atpin 3 into asine wave at R25. The
lower amplifier of U7 is simply a voltage follower
used to bias the upper half output at one half of the
supply voltage. Pin 1 of U7 provides the 1 kHz
tone output. Additional filtering of the signal is
provided by C31 and R24. The frequency of the
TCXO Y2 can be adjusted by first removing the
access screw on the cover. A small screwdriver
may be then used to adjust the frequency.
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| H1 R34

H3

R12
R39

Figure 4.19-2

Reference Board Assembly
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R24
R29

S

oK
(4%

He.

Reference (601080-536-003)

PART NUMBER

DESCRIPTION

SYMBOL

600297~314-016

600268-314-008

600269~314-016

600297-314-010
610003-306-501

600204-314-039
615003-306-501
600204-314-041
600269-314-024
600226-314-008
600204~-314-029
600204-314-001
600204-314-020
600269-314-020
633003-306-501
600204-314-008
647093-306~501

600006-411-052
600123-410-004

600109-410-001
600052-410-001

600002-411-001
600198-608-002

600064-419-003

CAP. 22UF, ALUM, 25V

CAP. .01UF, CERAMIC,
50V

CAP. 27PF, CERAMIC,
500V

CAP. 4.7UF, ALUM, 50V
CAP. 100PF, 3%, MICA,
500V

.0012UF, MYLAR,

CAP. 150PF, 3%, MICA,
CAPY .0018UF, MYLAR,
CAP. 56PF, CERAMIC,
CAP. .1UF, CERAMIC,
CAP. .0022UF, MYLAR,
CAP. .01UF, MYILAR,
CAP. 0.1UF, MYLAR,

CAP. 39PF, CERAMIC,
100V

CAP. 330PF, 3%, MICA,
500V
CAP. 1UF, MYLAR,
250V

CAP. 47PF, 3%, MICA,
500V

DIODE IN4749A 24V
DIODE, VARACTOR,
MV2107

DIODE IN4148

DIODE IN270

DIODE, ZENER, 1N746A
CONN. HEADER, 3 PIN,
GOLD

3 POS. VERTICAL MT

€1-10,12 "
14,32,33
c11,
15-18
26,28

c13

C19
c20

c21,
24,44
c22,30
c23
c24
27,46
c31
C34
c3s
c40
c41
ca2
c43

CR1
CR12,13

CR2-7,15
CR8,10,
4

1.
CR9,11
E1

H1,2

PART NUMBER

DESCRIPTION

SYMBOL

600064-419-004
600198-606-002

600190-608-001
600125-376-033

600072-376-033
600125-376~-032
600125-376-007
600125-376-006
600125-376-015
600080-413-001

600025-419-001
600278-413-001
647004-341-075
662094-341-075
615004-341-075
615014-341-075
610024-341-075

610014-341-075
610034-341-075
622024-341-075
622014-341~-075
622004-341-075
647094-341-075
647014-341-075
610004-341-075
600072~360-005
600535-415-001
600239-415-001
600274-415-001
600111-415-001
600039-415-002

600123-378-002
600167~-378-001

2 POS. VERTICAL MT
CONN. MALE MIN. RF,
PC MOUNT

CONN, JUMPER, 2 POS.
CHOKE 1.5 UH

CHOKE 47UH

CHOKE 10UH

CHOKE 33UH

CHOKE 3.3UH

CHOKE 470UH
TRANSISTOR 2N2222A

TRANSISTOR PAD
TRANSISTOR MPS8097
RES. 470, 1/4W, 5%
RES. 62, 1/4W, 5%
RES. 150, 1/4W, 5%
RES. 1.5K, 1/4W, 5%
RES. 10K, 1/4W, 5%

RES. 1K, 1/4W, 5%

RES. 100K, 1/4W, 5%
RES. 22K, 1/4W, 5%

RES. 2.2K, 1/4W, 5%

RES. 220, 1/4W, 5%

RES. 47, 1/4W, 5%

RES. 4.7K, 1/4W, 5%
RES. 100, 1/4W, 5%

POT. 200, 1/2W, CERMET,

TOP
IC 74LS390, 2 DEC
RIP CNTR

IC 74LS03, NAND, 0/C,

IC 741S125, BUFFER
3-8T

IC 74LS04, HEX INV
IC SN72558P

CRYSTAL, 4.99850 MHZ
TCXO, SMHZ

H3,4
J1

JP1
L1,2,6,
7,11
L10
L12
13,5
L4
18,9
Q1-5,
7,9
(01-9)
Q6,8
R1
R10,12
R11
R13,17
R19,31,
36,37
R2,7,
14-16,
18,20,30
R23,24
R25,26,
28,29,35
R3,5,6,
22,27,
40-42
R33
R34,39
R4,32,38
R8,21
R9

U1,4,5
u2
u3
ue
u7

Y1
Y2
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REFERENCE BOARD, Al9

PIN CONNECTIONS AND VOLTAGE READINGS
Al9P9

+13 VDC O 3
+5 vDC O 5

vV (+£2V
+24 (+2V) O v

GND <:> 9

(N.C.) 1 kHz REF. (W/CLARI.,+25 kHz)O 11

O 13
(N.C.) CLRS O s
O 1
OR:
Oz
- (O 2
O 25
O 27
GND
O
O 3
O 33
O35
O 37
O 39
DY 41
GNDO 43

4-122

GND (:) 1

2 (:) GND
4 O +13.2 VDC

GO +5 VDC
8O

50 kHz REF.

10O

IN/OUT 5 MHz

12 (:) REF.

140 EXT REF

16 O CLRS (N.C.)

18 (:) CLR (N.C.)

2oO RX__(GND)

220 AM LOGIC 1 OR O

240

260

28 O

1 kHz OUT

30 O

320

34 O

(3rd LO)

5 -
42 <:) MHz-15 dBm

44 (:) GND



4.19.2 MINOR LOOP BOARD, A18

The Minor Loop generates the small (10 Hz) steps
in the synthesizer. Its output, a 1.000 to 1.09999
MHz signal, is the reference for the Translator
Loop.

The VCO (Q5, C1, C2, L1 and CR1) is a Colpitts
oscillator whose frequency (100.000 to 109.999
MHz) is determined by the DC voltage at the
junction of CR1 and C1. The VCO output drives
two isolation buffers. The first (Q6 and associated
components) drives a divide by 10 prescaler U12,
whose output drives U13, a divide by 10 counter.
The Minor Loop output (pin 12 of U13) is passed
through a filter and then applied to Q8. The
second buffer (Q7 and associated components)
drives U11 which drives programmable divider
U1 through US.

The programmable divider functions in the follow-
ing manner: U3, U4, U5 and U6 are parallel-
loadable UP/DOWN counters which are cas-
caded and permanently connected to count
DOWN. Counter U6 is the most significant digit
and is permanently connected to load 10 each
time its load line goes low; U1 is the least signifi-
cant.

U7 is an array of open collector inverters which
have their outputs connected together to form a
NOR gate. The output (pins 2,4,6,8,10 and 12)
can only go high if all the inputs (pins 1,3,5,9,11
and 13) are low. The U7 inputs are connected so
that the output goes high when the counter (U6-
U3) contains the number 002. To understand the
operation, assume that the counter has just been
loaded with the number 1240. The counters begin
counting down. Because the D input (pin 2) is low,
pin5 of U2 (Q) stays low and pin 6 {Q) stays high.
After 10,000 pulses, U6 underflows and pin 1 (U7)
goes low.

After another 100 pulses, U5 underflows and U7
(pin 3) goes low. After another 20 pulses, U4
underflows and U7 (pin 5) goes low. After another
2 pulses, pins 9,11 and 13 of U7 are low, so the
“output” of number 0020 and the D input (pin 2 of
U2) goes high again loading U1, U3, U5, and U6

with the divide number. The next pulse (number
000) toggles pin 6 high and pin 5 low. The cycle
can now repeat. U1 controls the least significant
number. When it overflows, it gets U2 (pin 9)
which sets U11 to divide by 10 or 11.

The output of the programmable divider (U2, pin
5) is fed to the phase/frequency detector U9,
where it is compared with the 1 kHz reference. If
the divider output is too low in frequency (lagging
the 1 kHz reference in phase), the phase detector
output (pins 5 and 10) goes down. This causes
the voltage of the VCO control line to rise, which
raises the frequency to correct the error.

The Loop Ampilifier consists of Q2 and Q3, which
form a high input impedance inverting stage. The
amplifier and feedback components (R20, R19,
C31 and C32) form an active loop filter which
determines the overall loop stability. Transistor
Q4 with components R17, R16, C28 and C27,
forms an active low pass filter with a sharp corner
and steep roll-off to attenuate reference side-
bands. Compo-nents R11, R10 and R12, and
C24, C25 and C23, form a Twin-T notch filter
centered on 1 kHz to further attenuate the first
order sidebands.

The loss-of-lock circuitry works as follows: phase
detector outputs pin 11 and pin 4 are normally
high with nearly 100 percent duty cycle in a
properly locked loop. This means that the base
and therefore, the emitter of Q1 is also high,
driving pin 2 of U8 low. This makes pins 12 and 4
of U8 high so the LED is off. When the loop loses
lock, the duty cycle will drop at either pin 11 or pin
4 of U9. This discharges C35 through R24 faster
than it can be recharged by R22 so the base
voltage of Q1 drops, causing pin 2 of U8 to go
high. This turns on the LED and drives the LL line
low. The pin number (11 or 4) that goes low in
loss-of-lock, depends on whether the VCO fre-
quency is too high or too low.

An on-card 8-volt r<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>