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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 semiconducto'r

Digital-to-Analog (Converter)
Delayed AGC

Decibel(s)

Decibel(s) relative to one milliwatt

Electromagnetic interference
Erasable programmable 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/Output

Light emitting diode

vii



GLOSSARY (Cont.)

LO Local oscillator

LPA Linear power amplifier

LPF Low pass filter

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

MIC Microphone

mA Milliampere(s)

mS Millisecond(s)

mV Millivolt(s)

NBFM Narrow band frequency modulation

OCXO Oven-controlled crystal oscillator

PEP Peak envelope power

PCB Printed circuit board

RAM Random access memory

RF Radio frequency

RMS Root mean square

RX Receive

RTTY Radio teletypewriter

SPKR Speaker

SSB 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

TCXO Temperature-compensated crystal oscillator

TGC Transmitter gain control

TTL Transistor/transistor logic

TX Transmit

uA Microampere(s)

uP Microprocessor

uS Microsecond(s)

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

uv Microvolt(s)

Vac Volts, alternating current

VvCO Voltage controlled oscillator

Vdc Volts, direct current

VSWR 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

w Watt(s)

XTAL Crystal element

viii



SECTION 1

GENERAL INFORMATION

1.1 SCOPE

This instruction manual contains information
necessary for the installation, operation and main-
tenance of the MSR 8050A transceiver.

1.2 DESCRIPTION
1.2.1 GENERAL

The MSR 8050A is a compact, rugged, fully
automatic, solid-state transceiver. It is designed
as a continuous-duty, base station unit with a
frequency range of 1.6 to 30 MHz in 10 Hz steps
with receiver coverage extended down to 100
kHz.

RF power output of the MSR 8050A is 125 watts
PEP and Average in the SSB modes; 125 Watts
PEP with 35 Watts carrier in AME mode. The
transceiver operates on all normal modes includ-
ing SSB, CW, AM, RTTY, FSK Data and FAX (the
latter three require external modems). The unit is
designed not only as a stand-alone unit, but as a
driver for the MACKAY MSR 1020 1000 Watt
Linear Power Amplifier. This configuration is par-
ticularly well suited for use as abase stationin an
HF communications system. With the 1 kW sys-
tem, four separate power levels from 25 watts to
1 kilowatt may be selected at the transceiver front
panel. (Power level 1 (25W) is not available in
AME mode).

The receiver section of the transceiver may be
used as a 10 Hz step continuous-tuning, channel-
ized, or channel-scanning unit. Up to 10 blocks of
channels for scanning may be programmedin the
field from its front panel. Each block may contain
from 1 to 99 consecutive channels. The number
of blocks to be scanned (1 to 10) can also be
selected from the front panel keys. Frequency
scan with programmable start/stop limits and
selectable step size is also provided.

Memory storage space is provided for up to 100
simplex or half-duplex channels, including trans-

mit and receive frequencies, operating mode,
AGC decay and transmit power level. Channels
are field-programmable using the front panel key-
board.

The MSR 8050A is capable of remote control via
either the MSR 6420 remote control unit or by a
computer keyboard. The standard unit provides
interface with RS-232C, RS-422, RS-423 and
MIL-STD-188C at data rates from 300 to 9600
baud. An optional internally-installed FSK mo-
dem will provide remote control over telephone or
twisted pair lines. "Daisy-chaining" will permit
operation of multiple units from one remote con-
trol with an optional Audio I/O board. (Simultane-
ous remote control operation via RS-232, etc.,
and FSK is not permitted.)

An optional filter board will provide space for up to
three additional special IF filters, such as narrow
band CW, FSK, etc. An optional Audio 1/O board
will provide operation over "2-wire or 4-wire"
remote lines.

Internal filtering provides excellent rejection of
internal spurious signals. The AGC and other
important parameters have been tailored to make
this unit operable with TADIL-A systems, when
special IF filters, designed specifically for TADIL-
A usage, are incorporated.

A special "RED" Priority Channel key is provided
for emergency use. This priority channel (channel
90) may be preprogrammed to an emergency
frequency. Depressing the priority channel key
then immediately sets up the transceiver on the
emergency channel.

Another special switch exists, which can be
reached with a pencil from the front panel, for
quick memory dump. All the channel information
stored in the memory will be erased if this switch
is depressed while the radio is turned on.
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1.2.2 CHASSIS/MOTHER BOARD

All subassemblies in the transceiver are me-
chanically and/or electrically connected to the
Chassis/Mother board. The chassis houses all
plug-in printed circuitboards and provides rf shield-
ing. The Mother board provides all intercon-
nections within the transceiver. The plug-in PC
boards connect to the Mother board through
board edge connectors. Keys on these connec-
tors discourage the plugging of PC boards into the
wrong slot or position.

1.2.3 FRONT PANEL ASSEMBLY

The front panel is a rugged aluminum and high
impact plastic structure on which the speaker and
all front-accessible connectors are mounted. The
Light Emitting Diode (LED) displays and indica-
tors, control keys, meter and associated circuitry
are all mounted to the Keypad/Display board,
which is mounted to the front panel.

1.2.4 INTERFACE BOARD

The Interface board provides the interface be-
tween the microprocessor and the front panel
displays and control keys. It also contains cir-
cuitry for the frequency scan and channel scan
oscillators. Serial to parallel data conversion is
provided on this board.

1.2.5 CONTROLLER BOARD

The Controller board is the heart of the MSR
8050A digital control system. It contains a micro-
processor, program memory, channel storage
memory, address latches, interrupt priority, input
bufters, transceiver controldecoders and latches,
and a bus driver/receiver for external bus inter-
face.

1.2.6 SERIAL/SYNTHESIZER LATCH BOARD

This board provides the interface between the
microprocessor and the frequency synthesizer.
Information from the panel or from memory defin-
ing the desired frequency is latched in this board
to control the synthesizer output frequency. It
also provides a BCD frequency control output to
drive an external preselector/postselector (i.e.
MSR 6300).
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1.2.7 COUPLER INTERFACE BOARD

This board provides the interface and control for
the MACKAY MSR 4040 150 watt digital coupler
and the MSR 4030 1kW coupler.

1.2.8 SIGNAL PATH

The MSR 8050A signal path includes seven printed
circuit boards: (1) Half Octave Filter board, (2)
High Pass Filter board, (3) Mixer board, (4) IF/
Filter Board, (5) Transmit Modulator board, (6)
Audio/Squelch Board, and (7) Speaker Driver
board.

In Transmit mode, the transceiver receives audio
inputs from either the front panel microphone or
the 600 ohm line, and mixes them with rf signals
from the synthesizer, amplifying and filtering until
the proper signal to drive the output power ampli-
fier is attained. In the Receive mode, the receiver
processes the received signal from the antenna,
again mixing with synthesizer signals, and filter-
ing until the detected audio signal is obtained.
This is then fed to the Speaker Driver to provide
audible output from the speaker. (The audio is
also sent to the 600 ohm line driver for use by
remote controls, RTTY modems, etc.).

A double conversion scheme is used to provide
excellent image rejection. The first Intermediate
Frequency (IF) is 59.53 MHz and the second IF is
5.0 MHz. Two sets of crystal filters (one at each
IF) determine the radio's bandwidth.

Speech compression on the Transmit Modulator
board improves the peak- to-average power ratio
of the rf output signal for more effective com-
munications.

A syllabic squelch, designed to open upon recep-
tion of a human voice-type signal, reduces ran-
dom squelch breaks due to static or other envi-
ronmental noises.

1.2.9 SYNTHESIZER

The synthesizer consists of four printed circuit
boards: (1) Major Loop board, (2) Translator Loop
board, (3) Minor Loop board, and (4) Reference
board. The synthesizer is a three loop design,
providing the transceiver with the first local oscil-



lator (LO) from the Major Loop board, the second
LO from the Translator Loop board, and the third
LO from the Reference board. All synthesizer
frequencies are derived and locked to a tempera-
ture-compensated crystal oscillator (TCXO) fre-
quency standard located on the Reference board.
The Reference board also supplies the 1 kHz
sidetone used for CW operation. LED indicators
on the boards indicate whenever any of the loops
has lost its frequency lock. If this occurs, trans-
mission and reception is inhibited through the
BITE system.

1.2.10 POWER SUPPLY MODULE

The Power Supply module is a switching type unit
that operates from an input voltage of either 115
or 230 VAC, and furnishes regulated +5 VDC and
+26 VDC to the transceiver.

1.2.11 REAR PANEL ASSEMBLY

The Rear Panel assembly contains the rf power
amplifier assembly and all power and control
connectors.

1.2.12 POWER AMPLIFIER ASSEMBLY

The Rf Power Amplifier assembly is a 125 watt
PEP and Average solid-state unit. The unit is
cooled by a heatsink and a fan.

1.2.13 DUAL REGULATOR ASSEMBLY

This assembly provides regulated +9 VDC for the
signal path boards and +14 VDC for the optional
high stability oven frequency standard. Input to
this module is 26.4 VDC from the power supply
module.

1.3 SPECIFICATIONS

See Table 1.1.

1.4 EQUIPMENT AND ACCESSORIES
SUPPLIED

See Table 1.2.

1.5 OPTIONAL EQUIPMENT - NOT
SUPPLIED

See Table 1.3.
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Table 1.1 EQUIPMENT SPECIFICATIONS

CHARACTERISTIC

SPECIFICATION

Frequency Range
Transmit
Receive

Channel Storage

Frequency Stability

Operating Modes

RF Input/Output Impedance

Tx/Rx or Rx/Tx Switching Time

Built-In Test Equipment (BITE)

Remote Control Interfaces

Standard Audio Interfaces

Environmental

Temperature Range, Operating

Altitude
Humidity
Shock (with isolators)

Vibration (with isolators)

Size

1.60000 to 29.99999 MHz in 10 Hz steps
100 kHz to 29.99999 MHz in 10 Hz steps

100 simplex or half-duplex channels, program-
mable from front panel or remote control

1 1 part in 10® Standard (TCXO)
+ 1 part in 108 Optional (Oven Oscillator)

J3E (USB, LSB), H3E (AME), R3E (A3A), J1A
(CW), F1B (FSK), J1D (Data), J2B (ARQ/FEC)

50 ohms, nominal

10 msec, maximum in simplex mode (120 msec
in duplex mode)

Synthesizer lock, power supply voltages, uP
control and others

RS-232C/422/423, MIL-STD-188C, FSK Tone
Remote Control (Opt.)

Rx/Tx Audio In/Out, Voice and Data separate, 600
ohms, balanced Carbon or Dynamic microphone

-10° Cto +55° C

10,000 Ft.

95% at 50° C

Per MIL-STD-810C, method 516.2, Proc. V

Per MIL-STD-810C, method 514.2, Proc. VI
Figure 514.2-6, Curve V

5.2H x 19W x 24D (inches)
13.2H x 48.3W x 61D (cm)

1-4




Table 1.1 EQUIPMENT SPECIFICATIONS (Cont.)

CHARACTERISTIC

SPECIFICATION

Net Weight

Power Requirements

Receiver

Sensitivity for 10 dB (S + N)/N

Selectivity

Automatic Gain Control

Audio Output Levels

Channel Scan

Squelch

IF and Image Rejection

External Spurious Rejection

Internal Spurious Rejection

In-Band Intermodulation Distortion

Out-of-Band Intermodulation Distortion

42 Ibs (19 kg)

115/230 VAC £ 15%, 47 to 63 Hz
Transmit: 950 VA, Receive: 150 VA

SSB: 0.5 uv

AME: 3.0 uV (30% modulation)

NOTE: Degradation of 6 dB/octave permitted
below 2 MHz

SSB, CW: 2.7 kHz at -6 dB; 6 kHz max at -60 dB,
standard

AME: 6 kHz at -6 dB; 18 kHz max at -60 dB, std.
(Other bandwidths and filter characteristics avail-
able on special order)

Range: -87 to +13 dBm for <3 dB output change
Attack: less than 10 msec

Fast Decay: 30 msec nominal

Medium Decay: 200 msec nominal

Slow Decay: 3.0 sec nominal

Speaker: 3 Watts at 5% maximum distortion
600 ohm Line: -10 to +10 dBm, internally adjust-
able

Handset: 5m watts at 5% distortion

Up to 99 channels, either singly or in groups with
front panel adjustable Scan Rate and Dwell

Syllabic

80 dB minimum (except second IF -65 dB in
4-6 MHz range)

70 dB minimum

99.5% of all channels have spurious equivalent at
least 8 dB below sensitivity level

-35 dB, (-40 dB Typical) at inputs up to -7 dBm

Third Order Intercept is +20 dBm typical
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Table 1.1 EQUIPMENT SPECIFICATIONS (Cont.)

CHARACTERISTIC

SPECIFICATION

Receiver Gain

Antenna Input Protection

Transmitter

RF Output Power

Intermodulation Distortion

Harmonic Rejection

Carrier Suppression

Undesired Sideband Suppression

Voice Compression

Hum and Noise

10 pnV input for rated audio output

To 100 VRMS at 50 ohms, self-resetting

SSB/CW: 125 watts + 0.5 dB PEP and Average
(power level 2)

25W £ 0.5 dB PEP (power level 1)

NOTE: Power level 1 adjustable 20W to 50W

AME: 125 watts PEP, nominal, 35 watts + 0.5
dB Carrier (power level 2 only - power level 1
not available)

3rd Order: 30 dB below PEP, 33 dB typical
11th Order and greater: 50 dB below PEP

45 dB below PEP, 50 dB typical

A3J: Atleast 50 dB below PEP
A3A: 16 dB + 2 dB below PEP

50 dB below PEP at 1 kHz

A 10 dB increase in audio input will cause less
than 1 dB increase in output. (Compressor may
be internally disabled.)

50 dB below PEP, minimum




Table 1.2 EQUIPMENT AND ACCESSORIES SUPPLIED

(MSR 8050A P/N 794049-000-002)

QTY. ITEM MACKAY PART NO.
1 Transceiver 794049-001-002
1 Technical Manual 600313-823-001
1 Accessory Kit (Consisting of the following): 794049-017-002
5 Fuse, 8A, Fast-Blo 600004-396-018
5 Fuse, 5A, Slo-Blo 600006-396-030
1 Connector, PL 259 600244-606-001
1 Reducer 600244-606-002
1 Microphone, Hand 600352-713-001
1 Connector, BNC 600268-606-002
1 Power Cord, AC 600078-102-001
2 Connector, DB 25S 600292-606-005
1 Connector, DB 25P 600292-606-006
3 Cable Clamp, DB 25 600225-233-001

Connector Assembly, Wired
(J38 Key Interlock Disable)

Connector, Shorting
(J36 FSK Remote Daisy-Chain Bypass)

Connector, Shorting
(J35 RS-232 Remote Daisy-Chain Bypass)

600893-540-001

700009-608-003

700009-608-001
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Table 1.3 OPTIONAL EQUIPMENT - NOT SUPPLIED

ITEM

MACKAY PART NO.

DESCRIPTION/USE

Rack Mount Kit, 19"

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

Extender Board Kit

Desk Top Cabinet

Spares Kit, PC Board

Spares Kit,
Comprehensive (CSK)

Extension Cable Kit,
Power Supply

600078-700-001

600367-713-001
600021-386-001
600036-386-001

600081-700-001

600257-704-001

700407-700-002

700409-700-001

600289-700-001

Slide racks and mounting hardware
for installing the MSR 8050A in a
standard 19" rack or cabinet.

Plug-in extender boards hold MSR
8050A plug-in PCBs above level of
other PCBs to simplify trouble-
shooting.

Allows the MSR 8050A to be in-
stalled as a free-standing desk top
unit. Overall dimensions of the
MSR 8050A 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 8050As for two
to four years.

This kit allows operation of the
power supply in a partially disas-
sembled state for troubleshooting.

1-8



Table 1.3 OPTIONAL EQUIPMENT - NOT SUPPLIED (Cont.)

ITEM

MACKAY PART NO.

DESCRIPTION/USE

Spares Kit, Depot

High Stability
Reference Option

Preselector Option,
MSR 6300

Remote Control
Option

700408-700-001

600288-700-001

700007-700-003

700412-700-001
700412-700-002

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
8050As for two to four years. This
kit is intended for depot level appli-
cation by trained technicians.

Upgrades standard + 1 in 108 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 at the
antenna input in receive and in the
TX signal path just before the power
amplifier in transmit. The preselector
attenuates large off-channel signals
in receive and reduces broadband
PA noise in transmit. 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 8050A 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 factory-installable.
See Section 6 for complete informa-
tion.
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Table 1.3 OPTIONAL EQUIPMENT - NOT SUPPLIED (Cont.)

ITEM

MACKAY PART NO.

DESCRIPTION/USE

CSW 1200 Control
Software

Cable Assemblies

Antenna Assemblies

Consult factory.

The CSW 1200 is computer software
which allows an IBM compatible com-
puter to control a system of MSR 8050A
transceivers. As many as 99 MSR
8050As 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 700412-700-001

Addressable Audio
I/0O Option
P/N 700412-700-002

Remote FSK Modem and
Addressable Audio 1/0
P/Ns 700412-700-001 &
700412-700-002

Data Filter Option
P/N 700425-700-001

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: (Tone Key/Modem board P/N 602025-536-002)
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: (Audio I/O board P/N 700025-536-001)

Switched audio: Multiple transceivers can be connected

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: (Audio /0O board P/N 700025-536-001, Tone Key/
Modem board P/N 602025-536-002)

Tone keying

Switched audio

300 Baud FSK control in multi-radio configurations. Can be
remote-controlled by a single two-conductor 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 radio.




Table 1.5 CABLE ASSEMBLIES

MSR 8050A to MSR 4020A Antenn ler

Control Cable

RF Coaxial Cable RG-58/U

RG-213/U

MSR 8050A to MSR 1020 or MSR 1030 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 8050A to MSR 4040 Digital Antenn

Control Cable

RF Coaxial Cable RG-58/U

RG-213/U

MSR 8050A to MSR 4020A

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

ler

Assembled
Raw Cable

Assembled
Raw Cable
Assembled
Raw Cable

Assembled
Raw Cable

Assembled
Raw Cable
Assembled
Raw Cable

Assembled
Raw Cable

Assembled
Raw Cable
Assembled
Raw Cable

Assembled
Raw Cable

Assernbled
Raw Cable
Assembled
Raw Cable

600686-540-xxx
600069-102-009

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

601034-540-xxx
600069-102-010

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

700035-540-xxx
700001-102-001

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

601035-540-xxx
600069-102-009

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

600017-102-001
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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
Includes 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.




SECTION 2

INSTALLATION

2.1 GENERAL

installation of the MSR 8050A transceiver is fast
and simple, as the unit is completely wired, tested
and calibrated prior to shipment from the factory.
This section provides procedures for unpacking,
inspecting and, if necessary, reshipping.

2.2 UNPACKING AND INSPECTION

Unpack the transceiver and make certain all the
equipment outlinedin Table 1.2is present. Retain
the carton and packing material until the contents
have been inspected. If there is evidence of
damage, do not attempt to use the equipment.
Contact the shipper and file a damage claim.

2.3 RESHIPPING

If return of the equipment becomes necessary, a
Returned Material (RM) number must first be
obtained from the MACKAY Customer Service
Department. This number mustbe clearly marked
on the outside of the carton.

2.4 UNIT INSTALLATION

Thoroughly plan the locations of the transceiver
and associated equipment and carefully follow all
installation considerations. Satisfactory system
performance depends on the care and attention
taken prior to and during installation. The protec-
tive covers installed on the transceiver connec-
tors should remain over unused connectors. See
Figure 2.1 for transceiver outline dimensions.

2.4.1 REAR PANEL

All external connections are made on the trans-
ceiver rear panel. Mounted on the rear panel are
the following connectors:

a) AC POWER - This is a standard AC power
connector.

b) AC Power Line Filter Assy - P/N 700006-537-
001

¢) GROUND - This is a 1/4-20 chassis ground
stud.

d) ANTENNA - This is an SO-239 type coaxial rf
connector.

e) ACCESSORY - This is a 55-pin twist-lock
connector for connection of the linear power
amplifier or the antenna coupler.

NOTE: If no accessories are connected, then an
interlock bypass connector P/N 702007-608-001
(supplied with the accessory kit) must be con-
nected to J38.

f) SIGNALIN/OUT - Thisis afemale miniature "D"
connector containing signals for external equip-
ment interface.

g) RS 232/PRESELECTOR - This is a male mini-
ature "D" connector containing signals for op-
tional RS 232/422/423/MIL-STD-188 interface or
preselector interface.

h) 600 OHM AUDIO IN/OUT - This is also a male
miniature "D" connector containing all 600 ohm
balanced audio lines for voice and data, and
audio for2-wire or 4-wire remote control when the
optional Audio I/O board is included.

i) REF IN/OUT - This is a BNC coaxial rf connec-
tor for the 5 MHz reference oscillator. The rear
panel switch determines whether this is an input
or an output.

jy PAFAN - This is the connector into which the PA
fan connector is plugged.

2.4.2 INSTALLATION CONSIDERATIONS
2.4.2.1 Antenna Site Location
For optimum radiation characteristics as well as

safety, the antenna should be mounted high
enough to clear any surrounding obstructions.
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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 antenna installations.

2.4.2.2 Grounding

Provide the best possible rf ground for both the
transceiver and the antenna coupler. Use a flat
copper strap 25 mm wide or copper wire AWG #6
or larger. Connect it to the ground terminal at the
rear of the transceiver and on the coupler ground.
Leads to the ground system should be as short as
possible.

2.4.2.3 Separation of Antenna and Transmitter

Provide maximum separation between the cou-
pler output (antenna) and the transceiver. The
MSR 4040 digital coupler may be mounted up to
76 meters (250 feet) from the transceiver when
RG-213U or RG-8U coaxial cable is used. For
runs under 15 meters (50 feet), RG-58 A/U cable
may be used.

NOTE

Transmitters may oscillate if rf power is radi-
ated or conducted into low level stages. Evi-
dence of this condition is erratic or excessive
rf output. The cause is the close proximity of
the antenna to the transmitter and/or poor rf
grounds.

2.4.2.4 Antenna Lead-in

The lead-in from the coupler to the antenna must
beinsulatedfor atleast 10kV potential and should
notrun parallel to metal objects bonded to ground.
The coupler should be as close as possible to the
antenna and never more than 1 meter away or
antenna efficiency may be degraded.

2.4.3 BASE STATION INSTALLATION

The transceiver may be installed in its own op-
tional cabinet for tabletop mounting or can be
installed in a communications rack or console. It
is important to provide adequate ventilation for
the heatsink. Clearances on the order of 25 mm
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minimum on the sides and 50 mm minimum at the
top and rear should be provided. If the heatsink
gets too hot, the rf power will automatically be
reduced.

2.4.3.1 Rack Mount Installation

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

The front panel is not designed to support the
transceiver when the unit is installed in an equip-
ment rack. Rack slides should be used to support
the transceiver when rack-mounted.

CAUTION

Do not support the transceiver by the chassis
bottom in such a way as to restrict the air flow
over the heatsink.

If installation assistance is needed, consult the
MACKAY Customer Service Department.

2.4.4 MARINE INSTALLATIONS

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

IT IS RECOMMENDED THAT THE TRANS-
CEIVER BE SECURELY GROUNDED, as poor
grounding can degrade performance. With a
metal hull, the transceiver may be grounded di-
rectly to the vessel's structure. With a wood or
fiberglass hull, a ground/counterpoise system
must be constructed. The counterpoise should
have as much surface area as possible, i.e.,
about 9.5 square meters (100 square feet) should
be provided for 2 MHz operation. A reasonably
good ground can be achieved by bonding to-
gether several large metal objects. Two or three



wide copper straps, running as far as possible
within the hull, should be bonded to this ground
togetherwith three or four cross members. Ground
plates may be effective on lower frequencies but
are subject to fouling, so are not recommended.
Figure 2.4 shows a typical ground/counterpoise
system.

2.5 ANTENNAS AND GROUND SYSTEMS

The transceiver is designed to drive a 50 ohm
resistive antenna system with a 2:1 VSWR maxi-
mum. When used with a companion coupler like
the MSR 4040, the system will drive virtually any
HF antenna system from nine foot vehicular whips
to 150 foot long wires.

CAUTION

The antenna radiates dangerous rf voltages
which can cause burns and injury. Do not
touch the coupler antenna terminal or the
antenna while the unit is transmitting.

General things to consider when installing an
antenna system are:

a) Keep the antennaclear of all large objects such
as trees and buildings. Be particularly careful to
avoid locating the central radiating part of the
antenna near metallic objects.

b) Install the longest antenna length that can be
practically realized in your installation. A short
whip is a poor choice for a base station antenna
because of its poor efficiency at low frequencies,
where most station-to-base communications are
made. Vehicles are forced to use short whips
because of physical size restrictions, however
you should be aware of the decreased antenna
efficiency.

c¢) Every antenna requires a GOOD grounding
system to operate at its peak efficiency. Other-
wise, power is wasted in dissipation in the trans-
mitter, coupler, and transmission line and is not
radiated by the antenna. Generally, if poor per-
formance is obtained from a properly-selected
antenna, the culprit is an inadequate or poorly-
designed ground system.

See the MSR 4040 digital antenna coupler man-

ual for a discussion of narrow-band and non-
resonant random length antennas.
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| o—— WHIP ANTENNA

ANTENNA COUPLER

BOND ALL RADIALS
AND GROUNDS TO
GROUND ROD l

GROUND
ROD

RADIALS AS LONG AS
ANTENNA AND AS MANY
AS POSSIBLE

Figure 2.2 TYPICAL WHIP ANTENNA INSTALLATION
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SOLDER ALL JOINTS

BOND WATER TANK
TO COPPER STRAP

|

|

|

L

|

l
-

6” COPPER STRAP

l’

BOND FUEL TANK
TO COPPER STRAP

6 INCH COPPER STRAPS SHOULD
BE LAID IN THE BILGE. 3 EQUALLY
SPACED IN PARALLEL THE
LENGTH OF THE BOAT WITH 4
CROSS STRAPS SOLDERED AT
EACH POINT OF INTERSECTION.

BOND ENGINES TO COPPER STRAP

Figure 2.4 TYPICAL GROUND/COUNTERPOISE INSTALLATION
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Table 2.1

MATING CONNECTORS TO TRANSCEIVER AND ACCESSORIES

DESCRIPTION DESIGNATOR MATING PARTS
MIL MACKAY PART NO.

Microphone/CW | 1A1J1 U-229/U 600388-606-002
Antenna 1A2J34 PL-259 600244-606-002
RS-232/ 1A2J35 DB-25S 600292-606-005
Preselector

600Q2 In/Out 1A2J36 DB-25S 600292-606-005
Signal In/Out 1A2J37 DB-25p 600292-606-006
Accessory 1A2J38 MS3126F-22-55P 600478-606-007

PA Fan 1A2J41 AMP 126-217 600377-606-001
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Table 2.2 ACCESSORY CONNECTOR (J38) PIN ASSIGNMENTS

PIN
DESIGNATION

SIGNAL
NAME

1’0

DESCRIPTION

A

Ext. Reflected Pwr

/Band 2

/Channel "2"

ALC

/Medium Power

TX2

/Key Interlock

/Silent Tune

/Band 8

/Coupler Bypass

/ALC Ground

/Band 3

This is an analog input to the front
panel meter which normally carries
reflected power voltage from an
antenna coupler or LPA.

This pin goes low when Band 2 is
selected. See pin Y.

This pin goes low when the 2 bit is
called for in channel selection.

This is an analog input for control of
the rf power output of the transceiver
in all modes except AME. It is nor-
mally used with the LPA for feedback
control of system power output.

When used with an MSR 1020 LPA,
a low on this line will limit output
power to 500W (level 3).

This line is low when the exciter is
keyed.

This line must be held low to allow
the transmitter to be keyed.

This line is used only with the MSR
4030 1 kW coupler. A low on this line
puts the coupler in silent tune mode.

Whenever band 8 is selected, this
line goes low. See pin Y.

This line is used only with the MSR
4030 coupler. Pressing the Bypass
key on the front panel takes this line
low, bypassing the coupler in receive
mode only.

This is the reference ground for ex-
ternal ALC and ACC.

Whenever band 3 is selected, this
line goes low. See pin Y.
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Table 2.2 ACCESSORY CONNECTOR (J38) PIN ASSIGNMENTS (Cont.)

PIN
DESIGNATION

SIGNAL
NAME

1’0

DESCRIPTION

N

/Channel "1"

/Fault

/Tuning

Ground

+26.4 VDC

Spare

/Tune

/Band 6

LPA On

/Band 1

This line goes low whenever the "1"
bit is called for in channel select.

When this line is pulled low by the
antenna coupler, the front panel
FAULT light will come on.

This line comes from the coupler. A
low on this line indicates that the
coupler is tuning and will light the
front panel TUNING lamp. Pulling
this line low causes the MSR 8050A
to initiate a TUNE cycle.

This is the reference ground for all
digital signals and power voltages
available at this connector.

Accessory power source, fused for
5A.

Spare

A low on this line to the antenna
coupler will initiate a TUNE cycle.

This line is low whenever band 6 is
selected. See pinY.

A high on this line will turn on the
1020 LPA in power levels 3 or 4.

This line is low whenever band 1 is
selected. These band lines select the
proper harmonic filter in the MSR
1020 LPA:

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 should be low
at any one time.
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Table 2.2 ACCESSORY CONNECTOR (J38) PIN ASSIGNMENTS (Cont.)

PIN SIGNAL

DESIGNATION NAME 110 DESCRIPTION

Z /Channel "40" 0] This line is low whenever the "40"
bit is called for in channel select.

a /Coupler Enable I This line must be held low to allow
the transceiver to initialize a coupler
tune mode.

b /Key Enable I The antenna coupler takes this line
low to key the transmitter during a
coupler tune cycle.

c /Channel "8" @) This line goes low whenever the "8"
bit is active in channel selection.

d /Surveillance Tune 0 Used only with the MSR 4030 Cou-
pler. A low on this line puts the
coupler in surveillance tune mode.

e /Band 7 @) This line is low whenever band 7 is
called for. SeepinY.

f ACC I This is the analog input from the MSR
1020 LPA to control the AM carrier
level.

g /READY I This is a signal from the antenna cou-
pler that turns on the front panel
READY light when taken low.

h /Band 4 O This line is low whenever band 4 is
called for. See pinY.

i /Band 5 o) This line is low whenever band 5 is
called for. SeepinY.

k Not Used

m Ground O This is reference ground for all digital
and power voltages available at this
connector.

n +26 VDC Accessory power source fused at 5 A.

p /Channel "20" O This line is low whenever the "20" bit

is called for in channel select.




Table 2.2 ACCESSORY CONNECTOR (J38) PIN ASSIGNMENTS (Cont.)

PIN SIGNAL

DESIGNATION NAME 1’0 DESCRIPTION

r ALC Ground 0] This is the reference ground for the
external ALC and ACC voltages.

S Spare Spare

t Spare Spare

u /Channel "80" O This line is low whenever the "80" bit
is called for in channel select.

v /Channel "10" (0] This line is low whenever the "10" bit
is called for in channel select.

w Not Used

X /Low Power This is not presently used.

y /Channel "4" O This line is low whenever the "4" bit
is called for in channel select.

z /Group Select O This pin is grounded allowing the
MSR 4030 coupler to accept channel
information from Ch 1 to 96.

A-A +26.4 VDC O Accessory power source fused at 5 A.

B-B +26.4 VDC 0] Accessory power source fused at 5 A.

C-C Spare Spare.

D-D Spare Spare.

E-E Spare Spare.

F-F Spare Spare.

G-G /Ground
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Table 2.3

MSR 8050A TO MSR 1020 INTERCONNECT CABLE
37 PIN TO 55 PIN CONVERSION

MSR 1020 CONNECTION J1
MS 3106A-28-21S

MSR 8050A 1A2J38
MS 3126F-22-55P

m

E ( ]] A
JFAULT L WHT/BRN/BLU :

| WHT/RED/ORN L —

Y ENABLE 2 L WHT/BLK/GRN v B
/KEY INTERLOCK |G T T c
/SURVEILLANCE TUNE [d] WHT/BLK/VIQ ]
N P WHT/YEL L —

i o WHT/BLK/ORN L 2

/MED PWR [E T ] =
/SILENT TUNE [H WHT/BLK/BLU m
/TUNE [V] - VIO L m

/READY E T WHT/BLU . "l

scHs [y] | YEL =

/TUNING | R - WHT/BRN/VIO [ T

| T T M

/CH8 | ¢ WHT/RED N

/CH20 | p | [ BRN 1] }?

—1 )__

EXT REFL POWER {A |L Il WHT/GRY 2 [L 2
/COUPLER BYPASS | K WHT/BRN/ORN Y
/3 Wl | WHT/ORN I —

——1 Jr—

/B4 | h TL {_ WHT/GRN ]L { 0

/85 |1 WHT/BRN/GRY —
N [T wwrseween [ 1 R

/CHBO |u »

™ L | GRY [ 1 —

A _Y—J [ T _)_(_

/CH2 |C WHT/RED/GRN 7

| | wHI/BK/GRY | | S

/B8 [ J N

o | | 1L WHT/BRN/RED_ I

/B7 |e — . |

ALC GND WHT/BLK .

| WHT [T

/Bt [Y] p

/B2 | B IL I‘* WHT/RED/YEL [L]{ :—

+26V Z BLU _ =

/CHIO | v [ ORN 1] —

v : g

/GROUP SELECT lel RN 7L { h
WHT/BLK/BRN =

S I Y S N R

/COUPLER ENABLE |a n
acC [ £ | - RED R

/CH40 [Z] WHT/BLK/RED o

/Tx2 | F L L WHT/BLK/YEL IL E_‘

+a6Vv [T 1 | WHT/VIO 11 .

[ BLK I r

LPA ON Lx_]l— 7 L a }' <]

P1 P2
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Table 2.4

MSR 4040 to MSR 8050A INTERCONNECT CABLE

MSR 4040 MSR 8050A
MS 3126F-20-41S MS 3126F-22-55p
A+ WHT/GRY ——{¥] TR 3
[B}— WHT/BLK/BRN ——{C] CH- 2
[CH+ WHT/BLK/RED V] TURE
= WHT/BLK/ORN +{Z] CH. 40
- WHT/BLK/BLU ~——R] TUNING
[G——————— WHT/BLK/GRY i——{B] KEY ENABLE
[M}—— WHT/BRN ——k] DATA xMIT
@ GRY ——(w] DATA RCV
[N—— WHT/RED +{{a] CPLR. ENABL
[} WHT/VIO ——{y] CH.10
X ; BRN ; —c CH. 8
K= BLU H{F] TX
T WHT/BLK/YEL +——{P] CH. 20
o WHT /BLK/GRN —+—{P] FAULT
o+ WHT/BLK/VIO ———{G] KEY INTERLOCK
= RED +——{A] REFL. PWR
[k BLK +—{N] CH. T
= GRN i{u] CH. 80
B~ VIO L 9] READY
¥ WHT/GRN +{n] + 26 VOLTS
v WHT/BLU +{T] + 26 VOLTS
; ORN ——AA] + 26 VOLTS
[s} YEL i——{BB] + 26 VOLTS
PH WHT/ORN +——[GG| GROUND
R WHT/YEL ——{z] GROUND
F WHT +——{n] GROUND
WHT/BLK ——+—{S] GROUND
SHIELD—" T SHIELD
TO CONNECTOR TO CONNECTOR
SHELL SHELL



Table 2.5 SIGNAL IN/OUT CONNECTOR (J37) PIN ASSIGNMENTS

PIN SIGNAL

DESIGNATION NAME 110 DESCRIPTION

1 +13 VDC 0] DC Output (50 ma max.)

2 Spare Spare

3 Spare Spare

4 +26 VDC (0] DC Output

5 Spare Spare

6 Spare Spare

7 /Power On O Power turn on (logic low)

8 Spare Spare

9 /Mute I Mute signal input
(logic low)

10 Spare Spare

11 Spare Spare

12 Ground O Ground

13 Ground 0] Ground

14 Spare Spare

15 Spare Spare

16 Spare Spare

17 /Tx2 O Logic low when keyed

18 /Ext Key | Logic low keys transmit-
ter

19 AGC 0o AGC voltage monitor

20 (Key Pin) (Connector key pin)

21 +5VDC 0 DC Output (50 ma max.)

22 /Scan Det (out) O Logic low when station
detected

23 /Scan Stop (in) I Ext logic low stops scan

24 Spare Spare

25 Spare Spare

Table 2.6 PA FAN CONNECTOR (J41) PIN ASSIGNMENTS

PIN SIGNAL

DESIGNATION NAME 1’0 DESCRIPTION

A +26.4 VDC O Supply voltage for
blower operation

B Fan on o) Output from the unit tell-
ing fan when to operate

C Ground o) Reference ground for

the fan supply
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Table 2.7

600 OHM AUDIO IN/OUT CONNECTOR (J36) PIN ASSIGNMENTS

PIN SIGNAL

DESIGNATION NAME IO DESCRIPTION

1 (Key Pin) (Connector key pin)

2 *Cont StatC (@) Control Status

3 * Cont Stat D (0] Control Status

4 ** /Key Int'lock | Line must be low to key xmtr
5 [Ext Key I Logic low will key xmtr

6 * Sw Std 4W RxA 0]

7 * Sw Std 4W RxB 0

8 * Sw Std 4W TxA I Also Sw Std 2W A

9 * Sw Std 4W TxB | Also Sw Std 2W B

10 /Mute I Logic low will mute rcvr

11 /FSK O Logic low when FSK selected
12 /FSK Key I Logic low keys xmtr in FSK Mode
13 Ground @) Ground

14 /Data 0] Logic low when DATA selected
15 Cont Stat A I Control Status

16 Cont Stat B I Control Status

17 Tx Data/FSK A 0 600Q bal. xmit data

18 Tx Data/FSK B O 600Q bal. xmit data

19 Rx Data/FSK A I 600Q bal. rcv data

20 ‘Rx Data/FSK B I 600L2 bal. rcv data

21 Rx Voice B (0] 600£2 bal. rcv voice

22 Rx Voice A (@) 600£2 bal. rcv voice

23 Tx Voice B I 600Q bal. xmit voice

24 Tx Voice A | 600% bal. xmit voice

25 /Scan Stop I Ext logic low stops scan

NOTE: * available only with optional addressable Audio I/O board
** accessible through jumper JP4 on Mother board (Table 4.7)
"/" before signal name denotes TTL low to accomplish signal function




Table 2.8 MICROPHONE/CW CONNECTOR (J1) PIN ASSIGNMENTS

PIN SIGNAL

DESIGNATION NAME /10 DESCRIPTION

A Ground O This is the reference for PTT, micro-
phone audio and receive audio.

B Receive Audio o) This line is connected directly to pin
11 of J42 and provides receive audio
to the handset.

C /Push to Talk (PTT) I This is an active low that keys the

or CW Key transmitter.
D, E Microphone Audio In | | Pins are paralleled. Input character-

High Level Dyn Mic
P/N 600352-713-001

Low Level Dyn Mic
P/N 600002-388-001

Carbon Mic
P/N 600014-386-001

istics are determined by the CAR/
DYN switch on the Mother board
and JP1 on the Transmit Modulator
board.

Mother board switch in DYN pos.
200 mVRMS produces rated power.

Mother board switch in CARBON
pos. 1 mVRMS will produce rated
power with JP1 in 2-3 position.

Mother board switch in CARBON
pos. 100 mVRMS will produce rated
power with JP1 in 1-2 position.
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Table 2.9

REMOTE CONTROL/PRESELECTOR CONNECTOR (J35) PIN ASSIGNMENTS

PIN SIGNAL NAME

DESIGNATION I/0 DESCRIPTION
Presel Remote

1 1M4 o) 4 MHz bit

2 Gnd Gnd 0] Ground

3 RxB Bal 0] Receive line B, balanced

4 TxB I Transmit line B (unbal to gnd)

5 1M8 8 MHz bit

6 TxB Bal I Transmit line B, balanced

7 RxA Bal O Receive line A, balanced

8 TxA Bal | Transmit line A, balanced

9 RxA O Receive line A (unbal to gnd)

10 TxA I Transmit line A (unbal to gnd)

11 100k1 100 kHz bit

12 10k1 10 kHz bit

13 100k2 200 kHz bit

14 1M2 2 MHz bit

15 1M1 1 MHz bit

16 10M2 20 MHz bit

17 10M1 10 MHz bit

18 RxB 0] Receive line B (unbal to gnd)

19 X2 This output goes low during transmit.

20 Tx.PSL This output goes low during transmit
BYPASS or when preselector is bypassed in

receive.

21 10k8 80 kHz bit

22 100k8 800 kHz bit

23 10k4 40 kHz bit

24 100k4 400 kHz bit

25 10k2 20 kHz bit

NOTE: This connector contains both remote control signals and preselector control signals. Two ports
"A" and "B" are provided for multiradio daisy-chain operation per RS-232,423,MIL-STD-188. Additional
balanced lines are used per RS-422. Preselector control signals produce a BCD equivalent to the radio
tuned frequency by 5 VOLT CMOS "highs" on the appropriate pins.

A line over the signal name (xxx) denotes TTL low to accomplish signal function.
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SECTION 3

OPERATION

3.1 GENERAL

This section describes the control and connector
functions and gives complete operating instruc-
tions for the transceiver.

3.2 FRONT PANEL CONTROLS AND
SWITCHES

Refer to Figure 3.1 for control locations.
NOTE

Some front panel function switches contain
LEDs (Light Emitting Diode) to indicate when
that function is active.

3.2.1 MIC/CW CONNECTOR

This connector provides an input for the paim
microphone audio and Push-To-Talk. The con-
nector also provides an input port forthe CW Key.

3.2.2 PHONE JACK

This jack provides audio for earphones or a
headset, controllable by the front panel VOLUME
control.

3.2.3 SPEAKER ON/OFF SWITCH

This switch controls the audio to the MSR 8050A
internal speaker.

3.2.4 POWER ON/OFF - VOLUME CONTROL

CCW position interrupts primary power to the
transceiver. Rotating the control CW will turn the
transceiver power on and willincrease the speaker
volume of the received signal audio.

3.2.5 RF GAIN/SQUELCH CONTROL
The RF Gain control is effective only when the

AGC is set to the OFF position. Here it provides
a continuous adjustment of RF/IF gain in the re-

ceiver. The syllabic Squelch is engaged by pulling
out the knob on this control.

3.2.6 CHANNEL DISPLAY/PUSHBUTTON

Depressing this pushbutton allows the entry of a
new channel number. Until two new numbers are
selected, the existing channel number will remain
in the display. An LED in the CHAN pushbutton
will be illuminated indicating that the CHANNEL
mode has been entered. When the desired chan-
nel number is shown on the display, depressing
the “E” button will cause the radio to shift to that
new channel. Data in the channels above and
below the selected channel may be “scanned” by
depressing the CHANNEL pushbutton, then us-
ing the “UP” or “DOWN?" arrow buttons to change
the channel up or down. The data resident in
memory for the channel number displayed will be
shown in the various displays.

3.2.7 PRIORITY CHANNEL PUSHBUTTON

Channel 90 and all data stored into it will be
selected immediately when this button is pushed.
This is a predetermined special channel to be
used in an emergency.

3.2.8 FREQUENCY DISPLAY/PUSHBUTTON

Pressing this button clears the FREQUENCY
display and causes the CHAN display to indicate
“00”, or a “scratch pad” condition for independent
frequency entry. After selecting frequency, press-
ing the “E” key will enter it, while pressing “C” will
restore the previously selected channel and fre-
quency. This button is also used during program-
ming sequences to allow selection of frequency.

3.2.9 BUILT-IN TEST EQUIPMENT (BITE)

BITE is exercised each time the equipment power
is turned on. This tests for proper operation in the
synthesizer, power supply and microprocessor. If
afault is detected, a fault code (see below) is dis-
played on the front panel ("bite" in the frequency
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STATUS POWER SELECT

INDICATORS KEY DISPLAY
CODE BITE
CHANNEL FREQUENCY TUNING RATE MODE AGC
KEY DISPLAY  KEY DISPLAY INDICATORS KEY DISPLAY DISPLAY KEY

TX AUDIO
SOURCE
SELECT

DIMMER

REMOTE

. KEY
e
MICROPHONE/CW PHONE ON/OFF  RF GAIN/ TUNING DOWN UP MEMORY TS~_SCAN RATE
CONNECTOR JACK VOLUME SQUELCH RATE = FREQUENCY ERASE SCAN DWELL
SPEAKER KEY PAD PRIORITY COUPLER TUNE SCAN
%V#g?:? CHANNEL COUPLER SILENT TUNE ON/OFF PROGRAM

COUPLER BYPASS

Figure 3.1 FRONT PANEL CONTROLS
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display and "E1", "E2", etc. in the channel display)
to identify the faulty module. During normal op-
eration, a “background” BITE monitors the power
supply voltages and synthesizer. The BITE code
is as follows:

E1 = Synthesizer out of lock
E2 = Power Supply failure (other than +5 VDC)
E4 = Memory check sum error (uP fault)

The BITE display will remain even after the fault
is cleared until Clear (C), Enter (E), or any key
affecting the display is pressed (i.e. FREQ, CHAN,
etc).

3.2.10 KEYPAD

The keypad is used to enter the channel and
frequency information.

Channel selection is done with two digits. Lead-
ing and trailing zeros must be used, that is chan-
neloneisenteredas 01. The "E" (ENTER) button
is pushed to load the new channel into the equip-
ment. The "C" (CLEAR) button will abort the
select process and the equipmentwill revertto the
previous selection.

Frequency selection is similar except that only
leading zeros need be entered. Again "C" aborts
the entry mode.

3.2.11 TUNING RATE PUSHBUTTON

Pushing the Tuning Rate button advances the
tuning rate of the Up/Down buttons as shown in
the TUNING display located immediately above
the arrow buttons. The rate will scroll from right to
left and back and provides tuning in 10 Hz, 1 kHz
and 100 kHz increments, as indicated. When
tuning or manual frequency scan is complete, the
button should be advanced to LOCK position to
prevent receive frequency change caused by
inadvertent depression of the Up/Down buttons.

3.2.12 UP/DOWN TUNING BUTTONS
These buttons are distinguished by arrows, one

pointing up for frequency increase, and the other
pointing down for frequency decrease. The re-

ceive frequency of any channel may be varied
using these buttons in conjunction with the
TUNING RATE pushbutton. The scan rate will
increase after about 5 seconds if the button is held
in. The frequency will be displayed in the FRE-
QUENCY display window. The original pro-
grammed frequency will not change unless repro-
grammed, and may be recalled by recalling the
channel or depressing the “C” button on the
keypad.

3.2.13 SCAN ON/OFF PUSHBUTTON

Pushing this button will put the transceiver into
CHANNEL SCAN mode. Up to 10 blocks of pre-
programmed channels can be scanned automati-
cally in this mode. It can only be activated in
Receive mode and when active, its LED will be lit.

3.2.14 SCAN PROGRAM PUSHBUTTON

Pressing this button (when the transceiver is in
Receive mode) will activate the SCAN PRO-
GRAM mode. Up to 10 blocks of channels with up
to 99 channels each can be programmed. The
FREQUENCY DISPLAY is used in this mode to
define the start and stop channel number of each
block to be programmed.

3.2.15 SCAN RATE AND DWELL

These two functions are accessible with a small
screwdriver through the two front panel holes
labelled “Rate” and “Dwell”. They allow adjust
ment of these two parameters. RATE: how often
the channel is changed; DWELL: how long a
channel is monitored after stopping due to a
signal.

3.2.16 RX PROG PUSHBUTTON

Depressing this pushbutton shows the receive
frequency, AGC and MODE programmed for the
selected channel in the FREQUENCY, MODE
and AGC displays. This mode is normally auto-
matically selected at the end of a transmission.

3.2.17 TX PROG PUSHBUTTON

Depressing this pushbutton shows the transmit
frequency, MODE and RF POWER LEVEL pro-
grammed for the selected channel in the FRE-
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QUENCY, MODE and RF PWR displays. This
mode is automatically selected whenever the
keyline is grounded and the transmitter ener-
gized.

3.2.18 MODE PUSHBUTTON AND MODE
DISPLAY

The Mode display is an LED bar chart located
directly above the Mode pushbutton. Mode may
be changed by depressing the Mode pushbutton.
The display will increment in an upward direction
one Mode position for each momentary push of
the button. Mode may be changed at any time
using this button, but will not be stored in channel
memory unless specifically programmedtodo so.
In some modes, such as DATA or FSK, two bars
will be illuminated. This shows the mode of opera-
tion, i.e., DATA, and the sideband being used.
The sideband in use may be easily reprogram-
med using the “E-1" programming code on the
keyboard, selecting the desired sideband using
the “C” key and pressing “E” (for Enter). (NOTE:
“E” and “1” must be depressed within 2 seconds
of one another.) If the optional IF Filter board has
beeninstalled and a special filter is in place for the
selected MODE, i.e., CW, FSKor DATA, itmay be
selected in the same manner using the "E-1" pro-
gramming code. In this case, the “C” button will
show “SPC" (for Special Filter) in addition to
“LSB” and “USB”.

3.2.19 RF POWER PUSHBUTTON AND RF
PWR DISPLAY

The display is located directly above the RF
Power pushbutton and indicates the transmit
power level being used. When the unit is used
with out a linear power amplifier (LPA), only posi-
tions 1 and 2 are active. Position 1 indicates an
output power level of 25 watts and position 2
indicates an output power level of 125 watts.
When an LPA is used, position 3 indicates an
output power of 500 watts and position 4 indi-
cates the full output of 1 kW. The power level will
increment, bottom to top, with depression of the
RF Power pushbutton.

3.2.20 AGC PUSHBUTTON AND AGC
DISPLAY

The AGC display is located directly above the
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AGC pushbutton. It will increment, bottom to top,
with depression of the AGC pushbutton. Four po-
sitions are indicated: Off, Slow, Med and Fast.
These indicate AGC decay times; Slow equals 3
Sec nominal, Med equals 200 mSec nominal and
Fast equals 30 mSec nominal. The AGC rate is
automatically determined when the Mode is se-
lected, but may be changed, if desired, using this
button. NOTE: Unless the AGC rate change is
specifically entered into the information for that
channel, it will not be retained the next time that
channel is selected.

3.2.21 MEMORY ERASE

If this button is pushed the memory of the trans-
ceiver will be erased.

3.2.22 COUPLER TUNE BUTTON

Momentarily pushing this button initiates an an-
tenna coupler RF TUNE cycle.

3.2.23 COUPLER SILENT TUNE
PUSHBUTTON

This button is only effective when used with the
MSR 4030 1 kW antenna coupler. Momentarily
pushing this button will cause the MSR 4030 to
position its elements using the position informa-
tion stored in memory for the selected channel.

3.2.24 COUPLER BYPASS PUSHBUTTON

This button also applies to operation with the
MSR 4030 antenna coupler when the coupler is
fitted with the bypass option. Activating this fea-
ture will bypass the reactive elements in the
coupler, during receive condition and reconnect
those elements during transmit conditions. This
may inprove receiver signals when a large half
duplex split in frequency is employed. Normal
coupler operation is restored by depressing the
button a second time. When the coupler bypass
is active, the LED in the Coupler Bypass pushbut-
ton will be lit.

3.2.25 METER PUSHBUTTONS (FWD/RFL)
The meter reading of forward (FWD) or reflected

(RFL) transmit power is selected by pushing one
of these buttons. The active button will show an



illuminated LED. In receive mode, the meter
functions as an “S” meter, indicating relative sig-
nal strength of the received signal.

3.2.26 AUDIO IN MIC PUSHBUTTON

Pressing this button selects the audio from the
front panel MIC connector (palm microphone) as
input for the transmitter and de-selects the 600
ohm rear panel source. When this button has
been selected, its LED will be lit.

3.2.27 AUDIO IN LINE PUSHBUTTON

Pressing this button selects the audio from a rear
panel accessible 600 ohm source as input for the
transmitter and de-selects the front panel mic
source. When this button has been selected, its
LED will be lit.

3.2.28 DIM CONTROL

This control provides a brightness control for the
front panel LED displays. Full CW provides
maximum brightness for daytime operation and
full CCW gives minimum display intensity for
nighttime use.

3.2.29 REMOTE PUSHBUTTON

Pushing this button on the transceiver locks the
keyboard (except for PRIORITY CHANNEL) and
enables remote control operation. When the radio
is in Remote operation, the LED will be lit in the
REMOTE pushbutton. A second depression of
this button will remove the radio from remote
operation and return control to the local keyboard.

3.3 REAR PANEL CONTROLS AND
CONNECTORS

Refer to Figure 3.2 for locations.
3.3.1 POWER CONNECTOR

This connector accepts a standard AC input of
115 V or 230 V + 15%, 47 to 63 Hz. Operating
voltage is selected by a switch in the power supply
module. Actual AC input is provided on the AC
Filter module which is mounted to the transceiver
rear panel.

3.3.2 GROUND STUD

The ground stud is used for making a good rf
ground to the transceiver.

3.3.3 PAFAN CONNECTOR (J41)

This connector provides power to the PA fan
assembly mounted to the rear panel heatsink.

3.3.4 5 MHZ REFERENCE CONNECTOR (J39)

This BNC connector accepts an input from an
external reference source.

3.3.5 5 MHZ INTERNAL/EXTERNAL SWITCH

This switch selects the reference frequency stan-
dard to be used with the frequency synthesizer.
When in the EXT position, an input from J39 is
selected.

3.3.6 ANTENNA CONNECTOR (J34)

This connector provides rf input and output
to/from the transceiver. It mates with a standard
PL-259 connector.

3.3.7 FUSE

Fuse F1isa5 A Slo-Blotypeinthe 26 VDC supply
used by the MSR 4040 digital antenna coupler.

3.3.8 600 OHM INPUT/OUTPUT
CONNECTOR (J36)

This connector contains all the 600 ohm balanced
audio lines into and out of the transceiver. There
are two lines for 600 ohm receive (voice) audio,
two lines for 600 ohm transmit (voice) audio, two
lines for 600 ohm receive data audio and two lines
for 600 ohm transmit data audio. (See Table 2.6
in the previous section for pin assignments).
Other functions, such as keyline, scan stop, etc.,
useful in RTTY or other services, are also pro-
vided on this connector. When used with the
optional Addressable Audio I/O board, audio for
two-wire and four-wire remote operation is pro-
vided on this connector.
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Figure 3.2 REAR PANEL CONTROLS




3.3.9 ACCESSORY CONNECTOR (J38)

This connector mates with the MS 3126F-22-55P
connector and is used to connect the MSR 1020
linear power amplifier or the MSR 4040 digital
antenna coupler to the transceiver. Special inter-
face “pigtail’ cables are available to allow use of
an existing MSR 6700 accessory cable with the
MSR 8050A and to provide direct control of an
MSR 4030 1 kW antenna coupler from the trans-
ceiver, using an existing MSR 1020 control cable.
Consult factory for details.

NOTE

If no equipment is connected, a shorting plug
from the accessory kit must be installed to
allow transmit operation.

3.3.10 SIGNAL IN/OUT CONNECTOR (J37)

This connector provides signals and voltages for
connection of external equipment. See Table 2.4
in the previous section for pin assignments.

3.3.11 RS-232 OR BCD REMOTE CONTROL/
PRESELECTOR CONNECTOR (J35)

This connector supplies BCD information from
the four most significant digits of the selected
frequency for use by the optional preselector.
This connector also contains serial transmit and
receive ports, balanced and unbalanced, for use
with the optional MSR 6420 universal remote
control.

3.3.12 RF QUT (J42, option)

This is a BNC connector for rf output to the
optional preselector.

3.3.13 RF IN (J43, option)

This is a BNC connector for rf input from the
optional preselector.

3.3.14 DC INPUT (J40, option)

This connector is used to connect external +26
VDC and +5 VDC to the transceiver.

3.4 OPERATOR INTERNAL CONTROLS

See Figure 3.3 for location of internal controls.
3.4.1 LINE VOLTAGE

This control selects aline input of 115 or 230 VAC.
3.4.2 FUSES

Internal fuses are for the AC inputs and are 8 A
fast-blo types.

3.4.3 MICROPHONE

This switch, S1, located on the Mother board,
selects carbon or dynamic microphone input from
the front panel MIC connector.

3.4.4 SCAN DELAY THRESHOLD

This control sets the threshold of sensitivity for
scan stop on a received signal.

The front panel gain control will interact with the
setting of this threshold. The gain control is
normally set to full CW rotation. If the gain is
reduced, it will increase the threshold sensitivity
for scan stop.

3.5 TRANSCEIVER OPERATION
3.5.1 General Procedures

The MSR 8050A is set in RECEIVE (Rx) mode
whenever the unit is not keyed. When the PTT
(Push to talk) switch on the microphone or the CW
key is grounded or the unit is keyed from the rear
panel, the Tx mode will be selected and the
transmit frequency, mode, band and power level
will be set up (based on the stored information)
automatically before the transceiver is actually
keyed. When the transmission is terminated, i.e.,
key up, the radio will be switched to Rx mode. The
Tx frequency may be read while still in Rx mode
by depressing the Tx button. The LED in the Tx
button will illuminate indicating that the frequency
displayed represents the transmit frequency.
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WARNING

The receive frequency is also changed to the
new transmit frequency. Depressing the Rx
button will return the Rx frequency to the
display or following a transmission, i.e., key
down, the Rx frequency will again be dis-
played.

Scan tune, channel scan, scan program, and
coupler bypass are enabled ONLY in receive
mode. Powerlevel, AGC characteristicand MODE
may be changed at any time in receive in any
channel. When the transmitter is keyed, all front
panel key entry, except the “PRIORITY CHAN-
NEL” and meter select key, will not be processed
until the radio is unkeyed.

The transceiver can be operated in four different
modes. They are as follows:

CHANNEL MODE - This is the most common
mode of operation where a channel is recalled
and the transceiver is operated on the previously
stored configuration.

FREQUENCY MODE - In this mode the trans-
ceiveris setto a new frequency in a "scratch pad”
mode and is operated in a simplex frequency
mode.

CHANNEL SCAN - In this mode the receiver is put
into the scanning mode.

PRIORITY CHANNEL - In this mode the trans-
ceiver is forced to the priority channel.

3.5.2 FREQUENCY MODE OF OPERATION
3.5.2.1 Manual Operation

Channel "00" is dedicated for this mode of opera-
tion. Here the operator can change receiver
frequency, mode, AGC speed and power level as
he desires. The transceiver is switched to the
new frequency setting and the new frequency
datais enteredinto memory for Channel "00" after
the "E" button is depressed.

Channel "00" is programmed as follows:

1. Press FREQ button; FREQ button will light and

channel display will show "00"; FREQ display will
blank; both Tx and Rx will extinguish. CHAN
button will not be lit.

2. Press the appropriate number keys to set the
frequency (note that leading zeroes must be used
to attain frequencies below 10 MHz). Press the
“E” (ENTER) key to enter the frequency into
memory and terminate the Frequency Mode.
Press MODE or AGC speed keys as desired.
Press power level key to select proper power
level. NOTE: If the “C” (Clear) button is pressed
instead of “E”, the procedure will be terminated,
but the previous frequency data in Channel “00”
will be displayed.

3.5.3 CHANNEL MODE

The MSR 8050A is in channel mode when any
channel between 01 (note leading zero) and 99 is
selected. (NOTE: When Channel 00 is selected
using the CHAN button, itis also in channel mode
and all programming procedures apply. Itis NOT
in channel mode when the FREQ button was
used to get to it.) Under this mode of operation,
the RECEIVER frequency can be fine tuned by
selecting a TUNING RATE, then using the Up/
Down buttons, or a different emission mode (both
transmit and receive), power output level or AGC
speed can be selected. In both Rx and Tx, the
stored channel information is not altered. To enter
this mode, press the CHAN key followed by a two
digit number (if a different channel number is
desired), then select MODE, AGC and Power
Level and “E".

3.5.3.1 Channel Review Mode

In this mode of operation, stored channel informa-
tion for any channel can be recalled for checking
purposes. This mode of operation is entered as
follows:

1. Press CHAN button; CHAN button LED will
light, channel, frequency and mode display will
not change.

2. Press two number keys (sequentially) to spec-
ify the channel to be recalled. As soon as two
numbers have been selected, the display will now
show channel number, frequency, mode, AGC
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speed and power level in memory for that chan-
nel. The receiver will change to the new channel
frequency allowing the operator to listen on the
new channel frequency (the transmitter is locked
outuntil the “E” key has been depressed, entering
the new channel). Two more numbers may now
be selected and the data for that channel will
appear in the display. If it is desired to operate on
the selected channel, press the “E” key. This will
change the radio to the selected channel and the
CHAN button LED will go out.

3. Pressing the “C” instead of the “E” button also
terminates this mode of operation, but the radio
will remain on its original channel and the display
will confirm this.

3.5.3.2 Channel Review Scan Mode

In this mode, data in channels above and below
the originally selected channel may be displayed.
To enter this mode of operation:

1. Depress the CHAN pushbutton. The CHAN
pushbutton light will illuminate, but the channel
number and all displayed data will remain the
same.

2. Use the “UP” or “DOWN” arrows to slowly scan
the channels above orbelowthe present channel.
Note that the frequency, AGC, power level and
mode stored in memory for the new channel are
now displayed.

3. To stop on a new channel, release the arrow
pushbutton.

4. To change the transceiver to the new channel,
depress the “E” pushbutton. The CHAN button
LED will extinguish.

5. If, instead, it is desired to return to the original
channel, depress the “C” pushbutton. The CHAN
button LED will extinguish.

3.5.4 CHANNEL SCAN MODE

The operator can selectblocks of pre-programmed
channels to scan. Scan can then be stopped
manually by pressing “C” key and resumed by
pressing the “E” key. Pressing the “C” key again
after scan has been manually stopped will termi-
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nate this mode.
The procedure is as follows:

1. Press SCAN ON key; SCAN ON LED will light
and channel display will blank.

2. Press any number between 0 and 9 to select
the block of channels to be scanned. The block
number and start and stop channel numbers will
be shown in the frequency display.

3. Press "E” key to start scanning. If the “C” key is
pressed instead of the “E” key, the scan mode will
be terminated.

4. After scan starts, pressing SCAN or “C” key will
manually stop scanning and the SCAN key LED
will flash.

5. Press the “C” key while the SCAN key LED is
flashing or press the SCAN ON key to terminate
the scan mode and return to the previously se-
lected channel. Pressing the “E” key while the
SCAN key LED is flashing will resume the scan.

3.5.5 PRIORITY CHANNEL SELECTION

Channel 90 is assigned as priority channel. If the
PRIORITY channel button is depressed at any
time, even during transmission, the radio will be
set up automatically to channel 90. All front panel
keys are disabled under this condition except
CHAN, FREQ, coupler, meter, audio source and
the “C”key. The LED on the PRIORITY key lights
to indicate that this channel has been selected.
Channel 90 will be shown in the display with the
pre-programmed information. Channel or Fre-
quency can be changed by the user, using the
CHAN and FREQ pushbuttons. Pressing the “C”
button will terminate this mode and return the
transceiver to the previously selected channel.

3.5.6 MEMORY DUMP

There is a switch behind the front panel of the
MSR 8050A for quick memory erase. This switch
can be accessed from the front through a 3/16"
hole. If this switch is activated with the radio
power on, all the channel information stored in
memory will be erased.



3.5.7 RECEIVER OPERATION

The MSR 8050A is in receive mode whenever the
Rx button is pushed or after the keyline has been
deenergized following a transmission. The re-
ceiver may be operated in manual, frequency,
channel or channel scan modes.

3.5.7.1 Manual Mode

This is the normal operational mode of the trans-
ceiver when none of the frequency, channel or
channel scan modes have been selected. The re-
ceiver frequency may be modified by selecting a
tuning rate, then depressing the Up or Down
pushbuttons. The mode or AGC characteristic
may also be changed by pressing the appropriate
button. All of the changes made in this mode of
operation will not affect the contents of the chan-
nel memory.

Following are typical steps for operating the re-
ceiver:

a) Connect an antennato the ANTENNA connec-
tor.

b) Connectthe headphones orturnthe SPEAKER
switch ON. Turn the POWER switch ON and
advance the VOLUME control by approximately
1/3 revolution CW.

c) Ifthe Tx LED is lit, press the Rx button to select
the receive mode.

d) Turn the RF GAIN control fully CW. Push
control "in" (squelch off).

e) Turn the receiver to the desired frequency by
pressing the FREQ button, then selecting a fre-
quency with the number keys (if below 10 MHz,
use a leading 0). The radio will be “tuned” to the
indicated frequency. Pressing the TUNING RATE
pushbutton to one of the rates as indicated by
LED will allow the indicated frequency to be
changed with the UP/DOWN keys.

f) Select the desired operating mode and AGC
characteristic by pushing the appropriate buttons
and observing the displays.

g) The radio should now be in receive mode.

Adjust the VOLUME for a comfortable listening
level.

h) For voice reception, the SQUELCH control
may be pulled out and turned fully CW, muting the
speaker until a syllabic (voice) signal is detected.
A 2 second hang time will maintain speaker
output during short pauses in speech. Pushing
the knob back in will disable the SQUELCH.

i) If required, all frequency, mode and AGC data
now indicated by the display may be stored in
memory for later recall. To program memory:

1. Press” CHAN" button; the CHAN button LED
will light.

2. Select the desired channel number (two digits).
Press “E” to enter the displayed information into
the receiver's memory at this channel location.

3.5.7.2 Frequency Mode

The receiver is in frequency mode when the
FREQbutton is pressed and the FREQ LED is lit.
Any channel, frequency, mode or AGC speed
may be selected in this mode. The receiver willbe
tuned to whatever is displayed on the front panel.
The same information will be stored in the se-
lected channel memory when the “E” key is de-
pressed.

3.5.7.3 Channel Mode

This mode is selected when the CHAN button is
pressed and its LED is on. The operator may
recall any channel by entering a two digit channel
number (a leading zero is required for channel
numbers below 10). The recalled channel mem-
ory may then be modified by changing the fre-
quency, mode or AGC; however, the radio char-
acteristics will not be changed until the “E” button
is pressed and the CHAN LED goes out.

When operating in any channel, the Receive
Frequency, MODE, POWER LEVEL and AGC
characteristic may be changed and willremain as
altered as long as the operator remains on that
channel. If the memory is not modified per the
paragraph above, the alterations selected will not
be stored and the radio will retain the old charac-
teristics originally programmed into memory for

3-11



that channel.
3.5.7.4 Channel Scan Mode

In this mode, the receiver can scan up to 10
groups of pre-programmed channels.

Scan rate is adjustable through a hole in the front
panel. A RF signal will stop scanning for a pre-
determined time set by the dwell control on the
front panel . Scan may also be stopped manually
by pressing the SCAN ON or “C” buttons, and
may be resumed by pressing the “E” button.
Pressing the “C” button when the SCAN LED is
flashing will terminate this mode.

3.5.8 TRANSMITTER OPERATION

The MSR 8050A transceiver will be in transmit
mode when the Tx button is lit AND the PTT
switch or CW key has been grounded, keying the
transmitter. Depressing the Tx button WILL NOT
key the radio, but will display and set the radio to
the transmit frequency. The transmitter may be in
the frequency or channel mode of operation.

The unit is in frequency or manual mode when
channel “00” is selected. Both emission mode
and power level may be altered, but the channel
mem ory cannot be changed.

The unitis in channel'mode if any channel other
than “00” is selected.

Typical operation of the transmitter is as de-
scribed below.

3.5.8.1 Operating the Transmitter

a) Connect the microphone. Turn the POWER
switch to ON.

b) Press POWER LEVEL 2 (full power). Connect
a 150 Watt, 50 ohm dummy load to the trans-
ceiver rf output connector.

c) Set the frequency by pressing the FREQ but-
ton. The CHAN display shouldindicate “00". Select
the desired operating frequency and mode to
“USB”, then press “E”.

d) Verify that the REMOTE radio and coupler
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BYPASS functions are OFF.

e) Press the FWD METER button on the MSR
8050A to display forward power.

f) To transmit using the MSR 8050A front panel
microphone, press the MIC AUDIO button, then
depress the microphone PTT button and speak at
a normal level with the microphone held 1/2 to 2
inches from the mouth. The transmitter incorpo-
rates an audio speech compressor which adjusts
the transmit level automatically. Note the front
panel meter on the MSR 8050A deflect upscale
as the transmitter is modulated. The meter will
indicate a reading of approximately 30 to 50 Watts
during voice peaks or other non-steady state
modulation. (Note that this is an indication of
AVERAGE output power, not PEAK ENVELOPE
POWER (PEP), which is typically 4 or more times
that read on the meter.)

g) Release the PTT button to unkey the transmit-
ter.

h) Ifthe mode is now changed to AM and the PTT
is closed, the meter should indicate about 35 to 45
watts in the FWD position. Unkey the transmitter.

i) In CW mode, when the CW key is closed, a
reading of 125 watts will be noted on the MSR
8050A panel meter in FWD position.

3.5.8.2 Operating the Transceiver with the MSR
1020 Linear Power LPA

a) Connect the microphone. Turn the power switch
to ON and note that the MSR 1020 LPA is also
turned ON. If not, turn the MSR 1020/MSR 6212
power switch to “REM" or “ON" position.

b) Press POWER LEVEL 4 (one kilowatt). Con-
necta 1000 watt dummy load to the LPA rf output.

c) Set the frequency by pressing the FREQ but-
ton. The CHAN display should indicate “00". Select
the desired operating frequency and setthe mode
to “USB”, then press “E".

d) Press the FWD METER button on the MSR
8050A to display forward power. Set the MSR
1020 meter switch to FWD position. NOTE: The
forward power meter indication on the transceiver
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may not be full scale for full output power when
used with the LPA. The LPArequires less than full
transceiver output for full system output power.

e) To transmit using the MSR 8050A front panel
microphone, press the MIC AUDIO button, then
depress the microphone PTT button and speak at
a normal level with the microphone held 1/2 to 2
inches from the mouth. The transmitter incorpo-
rates an audio speech compressor which adjusts
the transmit level automatically. Note the front
panel meters on both the MSR 8050A and the
MSR 1020 deflect upscale as the transmitter is
modulated. The MSR 1020 meter will indicate a
reading of approximately 200 to 300 watts during
voice peaks or other non-steady state modula-
tion. (Note that this is an indication of AVERAGE
output power, not PEAK ENVELOPE POWER
[PEP], which is typically 4 or more times thatread
on the meter).

f) Release the PTT button to unkey the transmit-
ter.

g) Ifthe MODE is now changedto AMandthe PTT
is closed, the MSR 1020 meter should indicate
about 250 to 300 watts in the FWD position.
Unkey the transmitter.

h) In CW mode, when the CW key is closed, a
reading of 1000 watts will be noted on the MSR
1020 panel meter in FWD position.

3.5.8.3 Operating the Transmitter With the
MSR 4030 Antenna Coupler

a) Proceed through steps a) through d) above.
Note that the FAULT light comes on when AC
power is turned ON.

b) Depress the COUPLER TUNE button. The
FAULT light should go out, the NOT TUNED light
should come on, and some time later the NOT
TUNED light should go out and the READY light
should come on, indicating that the coupler has
successfully completed its tuning cycle. If the
coupler cannot tune because of damaged or bro-
ken antenna or cable, the FAULT light will come
on within 30 seconds.

c¢) Continue steps f) through h) above.

WARNING

All transmissions are now going out ON THE
AIR, so proper protocol and regulations must
be observed.

3.5.8.4 Operating the Transceiver 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 supplied
with the MSR 4040 for more complete explana-
tions and instructions.

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

3.5.8.4.1 Tuning Procedure

An RF TUNE cycle may be initiated by pressing
the TUNE pushbutton on the transceiver front
panel. The coupler uses an AM carrier from the
transmitter to tune, and the tune cycle will be
completed in approximately 1/2 second. During
the TUNE cycle, the NOT TUNED LED on the
transceiver front panel will come on. As soon as
the cycle is complete, itwillgo outandthe READY
LED will come back on if a good coupler tune
cycle has occurred. The relay positions for this
tune are recorded in the coupler memory for the
channel number selected.

The nexttime this channelis selected, the coupler
presets the relays per the recorded data for this
channel in approximately five (5) milliseconds.
The coupler memory can store tuning data for all
100 channels available in the MSR 8050A, includ-
ing the scratchpad Channel 00.

If the frequency stored in a given channel is
changed and a manual RF TUNE is not per-
formed (unless Channel Auto-Retune has been
used - see Paragraph 3.6.8), the relay positions
stored in memory will no longer be valid. When
the transmitter is keyed, a VSWR FAULT will
occur. It is recommended that the transmitter be
configured for VSWR RETUNE when used with
the MSR 4040 digital coupler. This will cause the
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transmitter to command an RF TUNE cycle as
soon as the fault occurs. The coupler memory is
then updated for the selected channel so that
subsequent selections of this channel will resultin
correctrelay pretuning. This entire process (called
“memory pre-tune”) will be completed in approxi-
mately 1/2 second after keying the transmitter. it
is also recommended that the transceiver be
configured for Channel Auto-Retune when used
with the MSR 4040.

The MSR 8050A front panel FAULT LED will blink
when a fault occurs at the MSR 4040 coupler. The
following conditions will cause a coupler fault:

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

b) No rf energy is sent to the coupler from the
transmitter within ten (10) seconds after an RF
TUNE is initiated.

c) If the VSWR seen by the coupler exceeds 2:1
(except during a TUNE cycle), and VSWR RE-
TUNE is not selected in the exciter and the
coupler.

Whenever the couplerisin a FAULT condition (as
indicated by the blinking FAULT LED on the
transceiver front panel), the coupler tuning ele-
ments are bypassed and the exciter output is
connected directly to the antenna.

3.5.8.4.2 Recommended Tuning Modes

If the MSR 8050A is used with the digital coupler,
the transceiver should be configured for VSWR
RETUNE, CHANNEL AUTO-TUNE and TUNING
BEEP. AUTO-RF TUNE and AUTO-SILENT
TUNE are unnecessary because of the memory
pre-tune feature of the MSR 4040 coupler.

See Table 3.3 for switch settings on the Coupler
Interface and Interface boards for these coupler
functions.

3.5.9 REMOTE CONTROL OPERATION

There are several remote control configurations
possible with the MSR 8050A. The transceiver
can be controlled with the MSR 6420 Remote
Control Unit (RCU) or by a computer. Allowable
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system configurations include multi-radio, single-
RCU; single-radio, multi-RCU; and also muilti-
radio, multi-RCU. Available communications
modes are RS-232C, RS-422, RS-423, MIL-STD-
188 (all standard) and 300 Baud FSK Modem
(optional). Optional “switched audio” circuitry al-
lows the audio lines of exciters, receivers and
transceivers in a system to be connected together
on asingle audio bus. RCU software then controls
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 signal reaches all radios in the
system, but is ignored by all except the radio with
the selected address.

3.6 TRANSCEIVER PROGRAMMING
3.6.1 GENERAL

MSR 8050A channel programming will be in
Simplex mode (receive and transmit on the same
frequency) if both Tx and Rx LEDs are off when
the "E" key is pressed following a FREQUENCY
(FREQ pushbutton lit) selection. If either the Tx
or Rx LED is lit when the "E" key is pressed
following a frequency selection, the display infor-
mation will be stored in memory for the LED-
indicated mode. In the FREQUENCY program-
ming mode, pressing a lit Tx or Rx button will turn
it off. Pressing an unlit Tx or Rx button will turn it
on. So if SIMPLEX frequency programming is
desired (but the Rx or Tx button was inadvertently
depressed turning on its LED and setting the unit
up for Duplex programming), merely depress the
lit pushbutton and the programming will return to
Simplex.

3.6.2 CHANNEL PROGRAM MODE

3.6.2.1 Simplex Channel Programming
Procedure

The following procedure is used to program a
channel in simplex mode, using the "E" key.
(When either the "E" or "C" keys are pressed, this
mode is terminated and the transceiver is in
channel mode.)



1. Press CHAN button; CHAN key LED will light,
Tx and Rx LEDs will blank.

2. Ifitis desired to change the channel number,
press two number keys to selectthe channel to be
programmed. Otherwise, proceed to step #3.

3. Press FREQ button, then the number keys to
set the frequency. NOTE: Be sure that neither
the Rx or Tx buttons are lit. If one is lit, press it
once to make the LED go out, then proceed.

4. When the correct frequency appears in the
display, press the "E" button to record the fre-
qguency. Note thatthe CHAN button LED remains
lit.

5. Select MODE, AGC speedand POWERLEVEL
desired.

6. Press “E” key to store the above information
into channel memory. The CHAN LED should
now be out.

7. Pressing the “C” key instead of the “E" key will
terminate this mode and ignore all changes.

3.6.2.2 Half-Duplex Channel Programming
Procedure

1. Press CHAN button; CHAN key LED will light,
Tx and Rx LEDs will blank.

2. If you wish to select a different channel, press
two number keys to select the channel to be
programmed. Otherwise proceed to step #3.

3. Press Rx button. Rx button LED will light. You
are now ready to program the receive frequency
into this Half-Duplex channel.

4. Press the FREQ button. The FREQbutton LED
will light and the FREQUENCY display will show
dashed lines.

5. Press number keys to desired RECEIVE fre-
quency, then “E” to store the frequency.

6. Select MODE and AGC speed desired.

7. Press Tx button. Tx button LED will light. You
are now ready to program the transmit frequency

into this Half-Duplex channel.

8. Press the FREQ button. The FREQ button LED
will light and the FREQUENCY display will show
dashed lines.

9. Press number keys to desired TRANSMIT
frequency, then “E” to store the transmit fre-
quency. Note that the CHAN LED remains lit.

10. If the transmit MODE is different from the
receive MODE, change it to the proper setting.
Press “E” to enter the data. Note that the CHAN
button LED is now out.

NOTE

Rx or Tx frequencies may be stored in any
order.

3.6.3 CHANNEL SCAN PROGRAM MODE

The operator can set up blocks of scan channels
in this mode to be used in channel scan. Up to 10
blocks, with 2 to 100 channels each, can be pro-
grammed. The start channel MUST have a lower
number than that for the stop channel for multiple
channel block, or the system will recognize it only
as a single channel block.

The procedure is as follows:

1.Press SCAN PROG key; SCAN PROG LED will
light and frequency display will blank.

2. Enter any number between 0 and 9 to indicate
which block is to be programmed. The number will
be displayed in the frequency display to the left
and dashes will indicate next selection.

3. Enter a two digit number for scan start channel.
This number will be displayed in the middle of the
frequency display.

4. Enter the stop channel number by pressing two
number keys. This number will be displayed in the
two right hand locations of the frequency display.

5. Press “E” key to store program in memory and
terminate this mode.

6. If an error is made during programming, press
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“C” key to clear the display for re-entry of data.

7. Ifthe “C” key is now depressed with the display
blanked, the program is terminated with no effect
on scan program memory.

3.6.4 AUTO RF-TUNE

When the transceiver is configured for AUTO-RF
TUNE, the TUNE button does not need to be
pressed to initiate a TUNE cycle. The transmitter
will automatically command a TUNE cycle the
first time the transmitter is keyed following a
channel change. If the user initiates the tune
before keying the unit, the AUTO-RF TUNE cir-
cuitry will not command a second unnecessary
cycle. The coupler only will enter a tune cycle the
FIRST time it is keyed and will not retune on
subsequent keyings unless the channel is
changed.

3.6.5 SILENT TUNE

A SILENT TUNE is initiated just like a normal tune
cycle, except the SILENT TUNE pushbutton is
depressed. The SILENT TUNE mode can only be
used on a channel after an RF TUNE has previ-
ously been performed on that channel. The cou-
pler uses memory data stored during that initial
tune to determine proper coupler element posi-
tions.

The proper SILENT TUNE procedure is as fol-
lows:

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

b) All subsequent tune cycles on those channels
may be SILENT TUNES.

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

d) If the system antenna is changed or modified in
any way, an RF TUNE must again be performed
on all channels to adapt coupler memory to the
new antenna characteristics.
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If the frequency stored in a channel is changed
and an RF TUNE is not performed, a SILENT
TUNE will send the coupler elements to the pre-
viously stored data positions. When the unit is
keyed, a VSWR FAULT will occur, requiring the
operator to initiate an RF TUNE.

3.6.6 AUTO SILENT-TUNE

When the transceiver is configured for AUTO-
SILENT TUNE mode, the coupler will automati-
cally perform a SILENT TUNE cycle every time a
different stored channel is selected.

3.6.7 VSWR RETUNE

When the transceiver is configured for VSWR
RETUNE, any VSWR fault experienced by the
coupler or LPA will command the coupler to enter
an RF TUNE cycle.

3.6.8 CHANNEL AUTO-TUNE

When the transceiver is configured for CHANNEL
AUTO-TUNE, any change in the frequency on a
channel will automatically send a TUNE com-
mand to the antenna coupler (if one is connected
in the system), providing a complete system
READY for that channel.

3.6.9 LOADING TRANSCEIVER MEMORY

a) Press the CHAN button. The channel and
frequency displays will not change, but the CHAN
button LED will light.

b) Select the desired channel number by two digit
entry (single digit entry is preceded by a 0).
NOTE: If the current channel is being reprogram-
med, the channel number need not be entered.

¢) Press the FREQ button. The frequency display
will show a series of dashed lines, awaiting fre-
quency information. Use the number keys to
place the desired frequency in the display, then
depress the “E” key to enter the frequency. Now
select the desired mode of operation for this
channel and the AGC and appropriate power
level. Press “E” to enter the displayed SIMPLEX
data into the MSR 8050A memory.



d) See Section 3.6.2 for further programming in-
formation.

e) Repeat the above procedure to program more
channels. There are up to 99 available.

3.6.10 REMOTE CONTROL PROGRAMMING
To verify or change the transceiver address:

a) Press “E”, then “5” on the transceiver keypad.
The present address will appear in the CHAN
display. NOTE: Both “E” and “5” must be de-
pressed within 2 seconds of one another or the
system will revert back to its original condition.

b) If no change is required, press “C” to clear the
address and exit the address entry mode.

c) Tochange address, enter new address desired
(single digit address must be preceded by a

leading zero, i.e., 06).

d) Press “E” to enter the new address into the
transceiver memory.

To put the transceiver in the Remote Control
mode, simply depress the REM pushbutton on
the transceiver front panel. When the transceiver
is being controlled by an RCU, the front panel
controls are not functional and the transceiver
cannot be keyed via the front panel (microphone
PTT or CW key). If power is lost while the unit is
in REM mode, the transceiver will return to remote
mode when power is restored. To return the unit
to local control, depress the REM pushbutton a
second time. The MSR 8050A may also be placed
into or removed from remote operation by the
RCU.

For further information, refer to the MSR 6420

technical manual and the CSW 1200 technical
manual.
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Table 3.1

STATUS LAMP INDICATORS
(When Companion Coupler is used with Transceiver)

*FAULT, Steady FAULT lights when power is first applied to
MSR 4030 1 kW coupler

*FAULT, Flashing a) Coupler unable to TUNE within 30 seconds
(MSR 4030) or within 5 sec (MSR 4040)

b) Operator has changed frequencies, trans-
mitted, & not retuned coupler (MSR 4030)

FAULT, Steady PA overtemperature indication

FAULT, Steady While Transmitting PA overvoltage, overcurrent or VSWR fault
NOT TUNED Coupler is tuning

READY Coupler is ready to transmit

LEGEND: * = a steady FAULT indicates a condition originating from the transceiver or line to
the coupler

** = a flashing FAULT indicates a condition originating from the antenna coupler
or antenna

Table 3.2

STATUS LAMP INDICATORS
(When Transceiver is Operated without a Coupler)

FAULT, Steady PA overtemperature indication

FAULT, Steady While Transmitting PA overvoltage, overcurrent, or VSWR fault

NOT TUNED and READY will not indicate
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Table 3.3

S1 SETTINGS ON COUPLER INTERFACE BOARD

SWITCH
POSITION FUNCTION MODE OF OPERATION APPLICATION
S1-2 ** VSWR RETUNE Reflected power causes Both MSR 4030 and
coupler retune MSR 4040
S1-3 TUNING BEEP Audible beep in panel Both MSR 4030 and
speaker during TUNE MSR 4040
cycle
Si1-4 * SURVEILLANCE Enables coupler servos MSR 4030 only. Re-
commended for SILENT
TUNE or AUTO SILENT
TUNE only. *
S1 COUPLER SETTINGS ON INTERFACE BOARD ***
SWITCH
POSITION FUNCTION MODE OF OPERATION APPLICATION
S1-6 * AUTO SILENT When channel is called, MSR 4030 only
TUNE coupler does a Silent Tune
S1-5 AUTO RF TUNE When new channel or fre- | MSR 4030 only (not
quency is entered, coupler | necessary with MSR
gets TUNE cycle when mic-| 4040)
rophone is keyed
S1-7 ** VSWR RETUNE Reflected power causes Both MSR 4030 and
coupler retune MSR 4040
S1-8 CHAN AUTO TUNE When frequency in chan- Both MSR 4030 and

nel is changed, TUNE
sent to coupler

MSR 4040

* = Required only for MSR 4030 Analog Coupler. MSR 4040 is high speed 150 watt digital
coupler with "instant” tune recall on channel change.

** = Both S1-2 on the Coupler Interface board and S1-3 on the Interface board must be closed for
VSWR RETUNE mode. (All units are normally preset to this position by the manufacturer.)

*** = Switch positions 1, 2, 3 and 4 define Baud rate for remote control.
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SECTION 4

THEORY OF OPERATION

4.1 GENERAL

The MSR 8050A is a modularized solid state HF
communications transceiver. In transmit it pro-
duces 125 watt PEP output at 1.6 to 30 MHz from
microphone or 600 ohm line inputs. In receive it
produces independent speaker and 600 ohm line
outputs from antenna inputs (0.5 pV SSB sensi-
tivity) from 0.1 to 30 MHz.

It may be operated in multi-radio remote controlin
various serial data formats from an MSR 6420
remote control unit or from a computer with menu-
prompted control.

The MSR 8050A operates with the MSR 1020
1 kW amplifier; the MSR 4020A, MSR 4030, MSR
4040 antenna couplers; and the MSR 6300 pre-
selector/postselector.

Figure 4.1 shows the signal flow/block diagram of
the transceiver.

4.1.1 SIGNAL PATH
See Figure 4.1.

Low level transmit signals are processed in order
through the Audio Interface board, Transmit
Modulatorboard, IF Filter board, High Level Mixer
board and High Pass Filter board. The 125 watt
PA raises the level to 125 watts and the Half
Octave Filter board delivers the final transmit
signal to the antenna connector J34. The Tone
Key/Modem option modifies the 600 ohm path.

Receive signals are processed from the antenna
connector J34 through the Half Octave Filter
board, 125 watt PA assembly (through a T/R
relay), High Pass Filter board, High Level Mixer
board, IF Filter board, Audio Squelch board, and
through the Audio Interface board (for 600 ohm
rear panel outputs) or through the Speaker Driver
board (for front panel speaker output).

4.1.2 600 OHM AUDIO SIGNAL PATH
(Rx receive and Tx transmit)

Figure 4.2 shows the 600 ohm audio signal paths
and associated signals in both transmit and re-
ceive.

The receive 600 ohm audio originates in the
Audio Squelch board on J10 pin 14/6 as STD
AUDIO. Normal levelis 0 dBm - multiple tones are
limited to a peak level of this value by the AGC.
The audio signal is buffered by U1C in the Audio
I/O board and separated into two paths. Analog
switch U3 connects either the RX DATA/FSK
path (through U1A to rear panel J36-19,20) or the
STD Rx path (through U1B to rear panel J36-
22,21).

The RX DATA/FSK output is activated when the
transceiverisin either DATA or FSKmode. Jumper
JP2 on the Audio /0O board allows the FSK/DATA
control signal to automatically reduce the AGC
threshold in these modes via Q1 to the Audio
Squelch board. The STD Rx output is activated
for all other modes (AM, CW and SSB).

The TX 600 ohm audio, either TX DATA/FSK or
STD TX s also selected by analog switch U3 with
the same relation to mode as the Rx 600 ohm.
The STD TX audio input level is set by R1 on the
Transmit Modulator for a -10 dBm input for full RF
power out. R11 onthe Audio /O board allows the
DATA input level to be adjusted independently.

Normally the audio is routed to the Transmit
Modulator board through Mother board jumpers
JP1, JP2.

When the Tone Key/Modem board option is in-
serted, the Tx audio goes through a tone key IC,
U5 which strips off and detects a 2900 Hz tone
which is used to remotely key the radio. U1 isthe
modem IC which communicates with an external
remote control unit.
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Unused input/output lines are used by an optional
Audio /0O board to provide:

1) remotely addressable 600 ohm lines

2) two-wire 600 ohm lines (RX and TX audio on
one pair)

3) two-port FSK MODEM connections for daisy-
chain remote operation of multiple radios.

See Section 6.4.
4.2 HALF OCTAVE FILTER BOARD

The assembly performs part of the receive mode
preselector function, and in the transmit mode,
filters the output of the power amplifier. Located
on this board are eight elliptical low pass filters
with cutoff frequencies of 2, 3, 4, 6, 9, 13, 20 and
30 MHz. Also located on thisboard are the VSWR
detector, ALC detector and ampilifier, ACC detec-
tor and amplifier and via feedback from the power
amplifier assembly, 1A3A1, circuits that will pro-
tect the solid state PA from conditions of VSWR,
overcurrent, overvoltage and overtemperature.

The desired elliptical filter is selected automati-
cally by relay control ground signals from the
Controller board. In the transmit mode, these
filters reduce the harmonic output to better than
-45 dB. In the receive mode, these same filters
attenuate signals that are above that of the de-
sired band of operation.

4.3 125 WATT POWER AMPLIFIER
ASSEMBLY

The all solid-state power amplifier accepts the
+13 dBm RF drive input from the Mixer assembly,
and provides a nominal 38 dB gain to produce 125
watts output to the antenna (through the low pass
filters) in the transmit mode. Receive/Transmit
signal paths are controlled by relay K1, to route
the antenna input directly to the High Pass Filter
in the receive 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, which via feedback to the
Transmit Modulator board, controls overall trans-
mitter gain and power output.
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4.4 HIGH PASS FILTER BOARD

This assembly performs part of the receive mode
preselection and receive RF amplification. Inthe
transmit mode, the output of the Mixer board is
filtered by this board. Contained on this assembly
are eight elliptical high pass filters with cutoff
frequencies of 1.6, 2, 3, 4, 6, 9, 13 and 20 MHz.

The desired filter is selected automatically by
ground signals from the Controller board. This
board also contains a broadcast filter which pro-
vides attenuation of greater than 70 dB to broad-
cast signals (signals below 1.6 MHz), and a very
low noise receive RF amplifier. A transmit/re-
ceive relay is used to bypass the broadcast filter
and RF amplifier in the transmit mode and below
1.6 MHz in receive mode.

Additional circuitry located on this board provides
analog voltages which are supplied to the Trans-
mit Modulator board to more accurately establish
the A3A carrier level on transmit.

4.5 HIGH LEVEL MIXER BOARD
4.5.1 GENERAL

The High Level Mixer board, in RECEIVE mode,
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.

Figure 5.45 is a functional block diagram of the
board. 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 an amplified
LO input to +21 dBm, 59.63 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 120 dB ul-
timate 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 9 volt 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.

4.6 IF FILTER BOARD

The IF Filter board contains the three 5 MHz
information filters and amplifers (bilateral) usedin
both transmit and receive modes. These filters
are: FL1 - lower sideband, FL2 - upper sideband,
and FL3 - AM. The appropriate filter is selected
by diode switching via mode information from the
Controller board. During the receive mode, the 5
MHz IF signal from the Mixer board is passed
through the appropriate IF filter and further ampli-
fied in three stages. The gain of the IF outputis
adjustable. An AGC voltage is applied from the
Audio Squelch board, to two of the IF amplifier
stages to reduce the IF gain on very strong
received signals.

During the transmit mode, a double sideband
signal from the Transmit Modulator board is
applied. The appropriate filter will remove the
unwanted sideband of the transmitted signal.
The signal is then amplified and applied to the
Mixer board.

Other circuits on this board include an amplifier
combiner, U3A, which applies carrier for AME
operation, and DC switches Q1 and Q2 which
apply voltages to the appropriate transmit or
receive amplifier stage.

4.7 AUDIO SQUELCH BOARD

The Audio Squelch board is used in the receive
mode only. This board accepts the 5 MHz IF
output from the IF filter board, and performs the
final detection function to convert the intermedi-
ate frequency signal into usable intelligence in the
audio frequency range. This process involves
two discrete detector functions. A product detec-
tor is used in all modes except the AME mode. In

the AME mode an envelope detector is used.

Two separate audio outputs are provided. A 600
ohm line audio output is applied to the rear panel
connector, J36, and a low level output is applied
to the Speaker Driver board to provide the front
panel speaker and headphones/handset audio.

An input IF amplifier drives the envelope detector
which produces AM audio and AGC signals. A
fast attack/slow decay peak detector produces
the AGC voltage with low distortion. A fast-pulse
detector senses the end of a transmission to
"dump" the AGC for a fast recovery time. Three
AGC decay rates of three seconds, 200 millisec-
onds and 30 milliseconds are achieved by chang-
ing the time constant of the "dump” circuit.

SSB, CW and FSK audio is produced by a double
balanced mixer product detector. The mixer is
driven by an amplifierwhich boosts the level of the
5 MHz third LO signal from the Reference board.

An analog switch selects either AM or product
detector audio to be further amplified to produce
independent speaker and 600 ohm line amplifier
signals.

A syllabic squelch circuit which responds only to
very low modulations (characteristic of speech)
controls an analog switch which is in series with
both audio paths. When the squelch is activated
from the front panel, the switch is open except for
signals characteristic of speech. A jumper con-
trols whether 600 ohm audio may be interrupted
by the squelch.

The AGC voltage controls the gain of the IF Filter
board and a DAGC voltage (derived from the
AGC voltage) controls the gain of the Mixer board
and attenuation of the input protection circuit on
the Mother board.

4.8 SPEAKER DRIVER BOARD

The Speaker Driver board contains the three watt
speaker amplifier and DC volume control circuit.
Tuning beep generator and channel number
buffers are not used in the MSR 8050A.

Audio from the Audio Squelch board is applied to
this board through an optocoupler. The resis-
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tance of this optocoupler and thus the output of
the speaker driver, U3, is a function of the setting
of the volume control located on the front panel.

As the volume control is supplying a variable DC
voltage only, hum and noise rejection of the audio
amplifier is exceptionally good.

The audio output from this board drives the front
panel speaker, the headphone jack and the re-
ceive pin of the MIC jack.

4.9 TRANSMIT MODULATOR BOARD

The Transmit Modulator board contains the speech
compressor, balanced modulator, AME carrier
insertion circuit, ALC amplifier and control, audio
gates and 5 MHz double sideband amplifier.

Audio inputs from the front panel (carbon or
dynamic microphone) and the 600 ohm audio
input from the rear panel (viathe Audio I/Oboard),
are translated into a 5 MHz double sideband
signal and then applied to the IF filter board.
Transmit ALC and ACC voltages are applied to
this board for the establishment of the transmitter
gain. ALC controls the output in CW, FSK and
SSB, whereas ACC controls the carrier level in
AME mode. Alltransmit audio passes through an
audio compressor which maintains a high aver-
age level of output. This ultimately results in a
higher average level of RF output power from the
transceiver. In addition, no microphone level
adjust control is required. An adjustment, R1, is
provided on the board to reduce the 600 ohm
audio input level, if necessary, when audio levels
from accessory or optional equipment exceed the
recommended 0 dBm audio input level.

Audio inputs to the board (600 ohm, microphone
or 1 kHz CW tone) are gated by an analog switch,
use.

In CW mode a 1 kHz tone from the Reference
board is processed as normal audio to produce a
double sideband 5 MHz board output (4.999 MHz
and 5.001 MHz) with no carrier. The IF Filter
board uses the "USB" filter to reject the 5.001
MHz sideband and the 4.999 sideband is re-
versed and translated to the final USB frequency
in the Mixer board.
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4.10 DIGITAL CONTROL AND DISPLAY
(See Figure 4.3)

4.10.1 CONTROLLER BOARD

The Controller board contains the major compo-
nents of the control system for the MSR 8050A
transceiver. The heart of the system is the micro-
controller, U1; program memory storage is pro-
vided by EPROMS U3 and U4; data storage is
provided by static RAM U5 and non-volative RAM
U6; up to eight levels of program interrupts are
handled by U11. Also included on the board are
output latches and reset circuitry.

4.10.2 INTERFACE BOARD

This board serves as an interface between the
front panel Keypad/Display board and the Mother
board. Its main function is to interface between
the microcontroller and the 7-segment displays,
LED indicators and the keypad.

It also contains the remote control interface, the
remote control baud rate generator, the AGC
output buffer, the remote RF gain control, the
channel scan circuit, data latches, meter circuit
and /RX signal source.

4.10.3 KEYPAD/DISPLAY BOARD

The Keypad/Display board contains the switches
and indicators which interface with the microcon-
troller to control and display transceiver operating
functions.

Pushbutton switches, some with integral LEDs,
initiate control functions. Seven-segment LED
displays indicate channel, frequency, and miscel-
laneous functions such as option status, BITE
status, etc. Bar graph LEDs indicate mode, AGC
speed, and power level. An analog meter indi-
cates signal strength, power level, or reflected
power. Discrete LEDs indicate coupler status
and frequency tuning rate. A numeric keypad
mounted to the front panel enters control data.

4.10.4 FRONT PANEL

The front panel is removable from the radio with
its co-mounted Keypad/Display board. Electrical
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connection is via several ribbon cable connectors
to the Interface board and Mother board. Besides
the Keypad/Display controls, the front panel con-
tains local operator directly accessed controls,
such as volume, speaker, squelch, etc.

4.10.5 SERIAL SYNTHESIZER LATCH BOARD

This board contains the latches and circuits which
transmit the desired information from the micro-
processor to:

a. control the synthesizer frequency

b. produce a BCD-frequency code to drive an
external preselector

c. control the MSR 1020 linear power amplifier
status

d. interface with remote control circuits for RS-
232,RS-422, RS-423, MIL-STD-188 serial data
formats (Switch settings on the board determine
the compatible operating format.)

4.11 FREQUENCY SYNTHESIZER
(See Figure 4.4 for a block diagram
of the synthesizer.)

The frequency synthesizer consists of four subas-
semblies: Reference board, Minor Loop board,
Translator Loop board and Mjaor Loop board.
The synthesizer generates the three local oscilla-
tor signals thatdetermine the operating frequency
of the transceiver. These signals are obtained
from the 5 MHz reference oscillator directly, by a
combination of direct synthesis and digital phase
lock techniques. Frequency accuracy is depend-
ent only upon the 5 MHz TCXO oscillator on the
Reference board.

Provisions are made to substitute an optional
high stability OCXO for the TCXO. A buffered
output of the TCXO or OCXO is provided at the
rear panel. Operation from an external 5 MHz
reference through the same connector is pos-
sible.

4.11.1 REFERENCE BOARD
The Reference board contains the 5 MHz TCXO,

which determines the frequency accuracy of the
transceiver.

The third LO (5 MHz) is supplied by this board to
the Transmit Modulator board, to be used as a
carrier generator on transmit, and to the Audio
Squelch board to be used as a product detector
injection signal on receive. The 1 kHz is also
supplied to the Minor Loop board as a phase
detector reference. Other circuitry on this board
includes a +24 VDC power supply and a 50 kHz
reference signal. Both are applied to the Major
Loop board.

4.11.2 MINOR LOOP BOARD

This assembly supplies the 1-1.09999 MHz sig-
nal to the Translator Loop board that determines
the 10 Hz, 100 Hz, 1 kHz and 10 kHz digits of the
transceiver frequency. Input to this board is a 1
kHz reference signal from the Reference board,
and 100 Hz, 1 kHz and 10 kHz data information
from the Logic board.

4.11.3 TRANSLATOR LOOP BOARD

The Translator Loop board provides the 54.53
MHz second LO, which is applied to the Mixer
board. This signal originates from a crystal oscil-
lator and is not referenced to the frequency stna-
dard, therefore a small frequency error can exist
inthe second LO. Due to the mixing scheme used
in this assembly, the same error appears on the
first LO frequency and is therefore cancelled at
the output of the first Mixer board. This board
supplies to the Major Loopboard a55.53-55.62999
MHz signal. This signal is essentially a mixture of
the low digit signal 1-1.09999 MHz, and the sec-
ond LO (54.53 MHz including frequency error).

4.11.4 MAJOR LOOP BOARD

The Major Loop board supplies the first LO signal
(59.63-89.53 MHz) to the Mixer board. The first
LO is a phase-locked oscillator covering the fre-
quency range of 59.63 MHz to 89.52999 MHz, in
100 kHz steps. The exact frequency of the first LO
is given by:

Fl = 59.53 + Fd + e (MHz)
where FI| = first LO frequency

Fd = dialed frequency
e = second LO error
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On receive, the first LO is used to convert the
incoming signal up to the first IF frequency (59.53
MHz). On transmit, the first LO is used to convert
the transmit signal at the first IF frequency down
to its final operating frequency.

This board determines the 10 MHz, 1 MHz and
100 kHz digits of the transceiver frequency. Inputs
to this board are the 55.53-55.62999 MHz signal
from the Translator Loop board, a 50 kHz signal
and +24 VDC from the Reference board, and 10
MHz, 1 MHz and 100 kHz data information from
the Controller board.

4.12 CHASSIS/MOTHER BOARD

All subassemblies in the transceiver are electri-
cally or mechanically connected to the Chassis/
Mother board. The chassis houses all plug-in PC
boards and provides shielding. The Motherboard
contains all interconnecting wiring in the trans-
ceiver. All plug-in PC boards connect to the
Mother board through PC edge connectors. Keys
on the connectors discourage plugging PCboards
in the wrong slots. The only components located
on the Mother board are inductors and bypass
capacitors, with the exception of the receiver
protector described in Paragraph 4.12.1 and
miscellaneous interface components.

4.12.1 RECEIVER PROTECTOR

The receiver protector consists of two pairs of
back-to-back PIN diodes across the receive sig-
nal line. A lightly coupled detector produces dc
bias current at about +23 dBm RF inputs, causing
the diodes to conduct and attenuate the signal. A
transistor interface circuit using the DAGC signal
line also adds a dc bias into the diodes to provide
an additional gain control element at very high
input signal levels. This prevents saturation of the
receiver front end for high in-band signal levels.

4.13 TRANSMIT KEYING CIRCUITS

Figure 4.5 shows the interconnection of keying
circuits for transmit operation.
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The radio may be keyed by:

1) Front panel PTT signal (only if "REM" key not
pressed). L

2) Rear panel EXT key on J36 as well as J37.
3) Rear panel FSK key on J36 (only if the radio is
in FSK mode).

4) uP keyfromthe Controller board due to remote
control command.

5) Key Enable signal from an antenna coupler
(i.e. MSR 4040) in conjunction with a TUNE B
signal from the Controller board.

6) Tone Key signal from the Tone Key board in
response to a 2930 Hz keying tone on the transmit
audio line.

7) A +6 VDC voltage impressed on the rear panel
TX DATA/FSK 600 ohm audio line. This signal
broughtinto the Audio I/O board, is inverted (with
JP1 properly positioned) to produce a keying
signal on the FSK KEY line.

The transmit mode line TX1 which enables the
transmit circuits on all signal path boards, is
produced in the Coupler Interface board.

The TX1 line may be inhibited by any of four inputs
to the Coupler Interface board.

1) Key Interlock - due to lack of ground on rear
panel J38 pin G, which is provided by the MSR
1020 or any compatible antenna coupler. (If
neither equipments are installed, a shorting plug
is installed on J38.)

2) LL -due to one of the Synthesizerboards being
out-of-lock.

3) TX INHIBIT - a control signal from the micro-
processor to prevent transmitting during mode
changes, frequency changes, efc.

4) PS FAULT - asignal from the power supply
due to malfunction.

See Section 5.9.17 (Coupler Interface board)
and 5.9.10 (Transmit Modulator board) for more
detail.
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SECTION 5

MAINTENANCE

5.1 GENERAL

This section provides information for routine
maintenance, repair and evaluation of overall
performance of the transceiver. The modular
construction of the transceiver lends itself to a
logical and straight-forward troubleshooting pro-
cedure. By referring to the overall and individual
block diagrams and schematics, and using re-
lated level and frequency information, a trouble
can be quickly localized to a particular assembly.
Voltage and signal levels to all assemblies, ex-
cept the power amplifier and front panel, may be
measured on the Mother board at the appropriate
connector or signal point.

5.2 PRINTED CIRCUIT BOARD REPAIRS
5.2.1 REMOVAL AND REINSTALLATION

Care should be used when removing PC boards
from the equipment. A card extractor, Mackay
P/N 600268-618-001, is available and should be
used, if possible. If no card extractor is handy, 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, then insert each
hook into holes provided at the top outer edge of
each PC board. Apply gentle pressure near each
hook to free the board(s) from the edge connec-
tors.

NOTE

Do not use pliers or screwdrivers to remove
the boards.

When replacing boards into the PC sockets, in-
sure that the boards are first in their proper
position, then are 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.

5.2.2 SOLDERING

To avoid damaging the PC board during compo-
nent replacement, extreme care should be used.
A low wattage (25 - 50 watts) soldering iron with
a narrow tip should be used. A low wattage iron is
required to prevent excessive heat from lifting the
copper foil from the board, rendering the board
unrepairable. Only a high quality electronic grade
of rosin core solder should be used in making
repairs.

CAUTION
Do Not Use An Acid Core Solder.

Since the circuit density of most boards is quite
high, solder "bridges" or short circuits between
adjacent foil runs or socket or connector pins are
possible if care is not taken during soldering
operations.

Following a soldering repair, the area around the
connection(s) should be closely inspected for
excess solder or bridges between adjacent runs
or connections. Any bridges or excess solder
must be removed before reinstalling the board.
Because of double-sided construction used on
the PC boards, a component lead may be sol-
dered to PC areas on both the top and bottom of
the board. Therefore, when a component lead is
removed, the replacement component should be
resoldered top and bottom, as necessary.

5.2.3 CMOS DEVICE HANDLING
PRECAUTIONS

NOTE: Most of the Integrated Circuits usedin the
transceiver are CMOS devices, and will have a
"C", "HC" or "HCT" in the middle of their Type
Number. Many of the discrete transistors used,
such as the devices in the RF Power Amplifier,
are also CMOS devices.
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CMOS devices may be damaged by static volt-
ages, so the following precautions should be
taken:

a) All MOS devices should be placed on a
grounded work bench surface, and the repair
operator should be grounded with a wrist strap, or
other similar method, prior to handling these
devices, since the operator can be statically
charged with respect to the work bench surface.

b) Nylon clothing can generate significant static
voltages merely through friction with other parts
of clothing, so nylon clothing should not be worn
while handling MOS devices.

¢) Do not insert or remove MOS devices from
sockets while power is applied.

d) When soldering MOS devices, make sure the
soldering iron is grounded.

5.3 LOGIC INTERPRETATION

Several types of digital devices are used in the
equipment. 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, i.e., the
output voltage of each has only two possible
states, high or low. A high (normally greater than
2.0 VDCwith a5 V supply)is called alogic"1", and
a low (nor mally less than 0.8 VDC with a 5 V
supply) is called a logic "0".

5.3.1 GATES
A gate is a circuit element whose output depends

upon the levels of all its inputs in a particular
pattern.

AND GATE
INPUTS _ QUTPUTS
A B
A 00 0
B:)__ o 0
— 0 1 0
11 1

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

NAND GATE
A
TD.:__

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

INPUTS _ QUTPUTS

8
0
0
1
1

—o—-0Oop

QO b adh —a

OR GATE
INPUTS QUTPUTS
A A B
00 0
01 1
11 1

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

NOR GATE
INPUTS _ QUTPUTS
A A B
00 1
0 1 0
11 0

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

5.3.2 INVERTER

A INPUT__ QUTPUT
0 0
1 0




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

5.3.3 VOLTAGE COMPARATOR

OUTPUT

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

5.3.4 J-K FLIP-FLOP |
PRE

CLR

The flip-flop (FF) is a memory device that stores
alogic state. The above symbolis that of a J-K flip-
flop, the state of which is referred to by the level
of the Q output. If, for example, the Q output is
high, the FF contains a 1. The /Q (Q NOT) output
is always the opposite of the Q output. The state
of the FF can be changed in two ways: by means
of the clock (CLK) input, or by the clear (CLR) and
preset (PRE) inputs. The effect of an applied
clock pulse on the state of a FF depends upon the

JandKinputs. The J input mustbe high for a clock
pulse to cause a 1 output. The K input must be
high for a clock pulse to cause a 0 output. If both
J and K are high, the FF toggles on each applied
clock pulse. The PRE and CLR inputs operate in-
dependently of the clock. A high level input to the
PRE line drives the FF to a level 1, while a high
input to the CLR line drives the FF to a level 0.

5.3.5 MICROPROCESSOR

The microprocessor is a small computer con-

tained within an integrated circuit, and has the
capability to store, retrieve and process data. The
device used in the MSR 8050A contains an 8 bit
central processor unit, a 128 byte on-chip RAM,
32 input.output lines, an internal oscillator clock,
64k address space for external data memory, 64k
address space for external program memory, two
16 bit timer/counters, a five source interrupt struc-
ture with two priority levels, full duplex serial port
and a Boolean processor. It is contained in a 40
pin dual in-line package.

5.3.6 OUTPUT LATCH

The 8-bit latch is a device used to store output
information from the data bus. When triggered,
the logic state present on the input pins is trans-
ferred to and latched in the output pins. The
output pins retain this data and do not change
state until the chip is triggered again.

5.3.7 RANDOM ACCESS MEMORY

RAMs are logic elements that can be reprogram-
med over and over again. The information stored
can be retrieved by using the read/write and
address inputs. There are two types of RAMs
usedinthis transceiver. One is a volatile RAM that
loses all stored information when the power is
removed from the chip. The other is non-volatile
and retains stored information, even after power
has been removed.

5.3.8 ERASABLE PROGRAMMABLE READ
ONLY MEMORY

The EPROM s a non-volatile memory device that
may be erased and reprogrammed, under spe-
cific conditions. It contains the codes used to
control the microprocessor.

5.3.9 PRIORITY INTERRUPT

This device assigns priority to 8 interrupt lines to
control the actual interrupt to the microprocessor.

5.3.10 TRI-STATE BUFFER

The tri-state buffer is similar to other buffers, in
that it has the normal high and low output states,
but also has a controllable off (or open circuit)
state which allows bi-directional operation.
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5.3.11 PROGRAMMABLE KEYBOARD/
DISPLAY INTERFACE

This 40-pin integrated circuit operates with the
microprocessor to interface the keyboard inputs
with the front panel seven-segment displays.

5.4 ASSEMBLY AND SUBASSEMBLY
IDENTIFICATION

Schematics of each assembly and module, in-
cluding parts lists, are contained in this section of
the manual. Table 5.1 lists the major assemblies
and subassemblies for the MSR 8050A Trans-
ceiver.

5.5 COVER REMOVAL

The top cover of the MSR 8050A transceiver may
be removed by rotating the two quick-disconnect
quarter-turn fasteners (located along the front
edges of the cover) CCW. The cover may then be
removed by lif tingthe front edge of the cover and
pulling forward to disengage the rear edge of the
cover fromits retaining lip. The transceiver bottom
cover is held by 10 screws to the chassis, rear
panel and front panel.

The transceiver inner card cage cover can be
removed by turning nine captive fasteners CCW
and lifting the cover. See Figure 5.3.

To reinstall the covers, reverse the above proce-
dure.

5.5.1 MODULE REMOVAL
5.5.1.1 Front Panel

The front panel is detachable from the transceiver
by seven nuts and four cable connectors. See

Figure 5.2.
5.5.1.2 Mother Board

All components except coax wiring are mounted
on the top side of the board, including option
jumpers and the microphone selector switch.
These may be reached by removing the top
cover, the card cage top shield and adjacent
modules, as necessary. Access to the connector
pins of all plug-in modules (at the bottom of the
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board) is gained by removing the transceiver
bottom cover. (See Figure 5.5.)

Removal of the Mother board is accomplished by
first removing the top and bottom covers and the
card cage top cover. Then, disconnect the rear
panelcable assemblies thatconnecttothe Mother
board. Also disconnect the power supply cable
(P27). Disconnect the ribbon cable assemblies
from the front panel to the Interface board, to the
Audio I/0 board, and remove all plug-in modules.
Then remove all screws hol ding the Motherboard
to the chassis and power supply assembly and
carefully pull the board from the chassis.

5.5.1.3 Rear Panel Assembly

The rear panel is mounted to the chassis by six
screws. It is electrically connected to the trans-
ceiver via five 26-pin ribbon cables, five coaxial
cables, two quick-disconnect wires and one multi-
wire connector. (See Figure 5.4.)

5.5.1.4 Power Amplifier Fan Assembly

The PA Fan assembly is installed using the same
four screws which secure the PA module to the
rear panel. To remove the unit, disconnect trans-
ceiver AC power, remove the four screws noted
above and disconnect the fan connector fromrear
panel connector J41.

5.5.1.5 Power Supply
Toremove the power supply frorh the MSR 8050A:

1) Disconnect AC power cord from the rear of the
transceiver (at the AC line filter).

2) Remove the top and bottom covers of the
transceiver and the card cage top cover. Remove
the four screws that fasten the power supply to the
Mother board. Remove the two screws that hold
the power supply to the card cage. Remove the
two screws that hold the power supply to the left
side panel.

3) Disconnect the power supply wiring harness
from the MSR 8050A by removing P1 through P4
from their mating connectors.

4) Remove the steel top shield from the power
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Table 5.1 MAJOR ASSEMBLIES/SUBASSEMBLIES

DESIGNATOR DESCRIPTION PART NUMBER
ASSY SUBASSY

Transceiver Assembly 794049-000-002

1A1 Front Panel Assembly 700004-539-001

1A1A1 Keypad/Display Board 700024-536-001

1A2 Rear Panel Assembly 700200-539-002

1A2A1 Accessory Connector Board 602014-536-001

1A2A2 Power Amplifier Assembly 600407-705-001

1A2A2A1 Power Amplifier Board Assy. 601192-536-001

1A2A3 Fan Assembly 700023-700-001

1A3 Power Supply Assembly 600460-705-003

1A3A1 Power Supply Control Board 602015-536-001

1A3A2 Transformer Board 602016-536-001

1A3A3 FET Heatsink Assembly 600428-537-001

1A3A3A1 FET Driver Board 602017-536-001

1A3A4 Input Board 602018-536-001

1A3A5 Power Supply Chassis 600219-651-001

1A4 Card Cage 700300-704-001

1A4A1 Dual Regulator Assembly 600429-537-001

1A5 Controller Board 700041-536-951

1A6 Interface Board 700026-536-001

1A7 Audio /0 Board 700046-536-001

1A7 Optional Audio 1/0O Board 700025-536-001

1A8 Reference Board 601080-536-003

1A9 Minor Loop Board 601214-536-001

1A10 Translator Loop Board 601083-536-001

1A11 Major Loop Board 601081-536-001

1A12 Half Octave Filter Board 601091-536-002

1A13 High Pass Filter Board 601086-536-003

1A14 High Level Mixer Board 601258-536-002
1A15 IF Filter Board 700047-536-XXX *
1A15A1 Optional IF Filter Board 700042-536-XXX *
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Table 5.1 MAJOR ASSEMBLIES/SUBASSEMBLIES (Cont.)

DESIGNATOR

ASSY SUBASSY

DESCRIPTION

PART NUMBER

1A16
1A17
1A18
1A19
1A20

1A21

1A22
1A23

1A24

Transmit Modulator Board
Audio/Squelch Board
Speaker Driver Board
Coupler Interface Board
Mother Board

Programmed EPROM
(1A5U3 Controller Board)

Serial/Synthesizer Latch Board
AC Filter Assembly

Tone Key Modem Board (Option)

601078-536-003
601077-536-006
601120-536-001
601197-536-003
700035-536-001

700600-412-001

700021-536-001
700006-537-001

602025-536-002

* The last three digits will vary depending on the combination of filters installed.

MISCELLANEOUS PARTS

SYMBOL

DESCRIPTION

PART NUMBER

J35
J36
J37
(A20J28/A22J2)

Card Cage Cover

Shield, Top, Power Supply

Bottom Cover

Fan Bracket Brace

Bracket

Cover

Shield, Bottom, Power Supply
Grommet, Caterpillar, .090 Groove
Grommet, Caterpillar, .056 Groove
Ribbon Cable

Ribbon Cable

Ribbon Cable

Ribbon Cable

Insulator, Side, Mother Board
Insulator, Front, Mother Board

700400-604-001
700402-604-001
600926-612-001
604383-602-001
604556-602-001
600927-612-001
600341-604-001
600112-642-002
600112-642-001
600866-540-041
600866-540-040
600866-540-006
600866-540-042
700404-604-001
700405-604-001
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supply.

5) Remove the power supply unit from the MSR
8050A chassis. The steel bottom shield may now
be removed, as well.

5.6 RECEIVER ALIGNMENT AND
ADJUSTMENT

Allmodules and assemblies in the transceiver are
of high reliability, solid state design. Adjustments
and alignment are seldom, if ever, required.
However, if a module or component replacement
or performance indicates the need for adjustment
or alignment, the following procedures are pro-
vided. Table 5.2 provides a list of recommended
test equipment.

Before performing adjustments or realignment, it
is suggested that Section 4 of this manual be
reviewed for a more complete understanding of
the receiver.

5.6.1 PRELIMINARY ADJUSTMENTS

a) Connect an RF signal generator to the trans-
ceiver antenna connector J34 on the rear panel.

b) Connect an audio voltmeter to rear panel
connector J36, pins 21 and 22, to measure the
600Q audio output. Settransceiver modeto USB.

¢) Remove the transceiver top cover and the card
cage top cover.

Refer to Figure 5.7 for locations of modules and
receiver adjustments. The receive path consists
of the following boards (from antenna to speaker):
Half Octave Filter board, High Pass Filter board,
High Level Mixer board, IF/Filter board, Audio
Squelch board, Audio /O board and Speaker
Driver board. Some auxiliary functions exist on
the Interface and Keypad/Display boards. No
receiver adjustments are contained on the Audio
I/0, Half Octave Fliter, High Pass Filter or Speaker
Driver boards.

The High Level Mixer board has adjustments for
internal component tolerances and should not be
readjusted. If components are replaced on this
board, it may be put back in service by adjusting
C33, C35 and L14 for maximum receiver audio
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output with 0.5 pVrms rf input to the receiver.
Access to adjustments requires that this board be
mounted on an extender board (Mackay P/N

. 601098-536-001).

Before making further adjustments, check the
following jumpers:

1) Audio/Squelch board - JP1 on E1 should be
between pins 1 and 2. This allows muting and
squelch of speaker audio, but not 600 audio.

2) Interface board - JP1 on J4 should be between
pins 1 and 2. JP1 causes channel scan to stop on
signals and resume scan after a preset delay.

5.6.2 DC VOLTAGE ADJUSTMENTS

DC voltages generated in the radio are 5V, 9V,
13V,14V,24Vand26.4V. The5V and 26 V
sources are generatedin the power supply module.
The 9 V and 14 V sources are generated on the
dual regulator module mounted on the rear of the
card cage. The 9 V source is set to +9.2 V by R3
on the Mother board. Precise setting of the 14 V
source is notrequired. The 13 V regulated supply
and adjustment is located on the 125 W power
amplifier (see paragraph 5.7.8.2). The 24 V
supply is on the Reference board and is only used
on the Major Loop board.

5.6.3 AGC THRESHOLD ADJUSTMENT

Set the MSR 8050A frequency to 11.6 MHz, USB,
FAST AGC. Adjust the rf signal generator fre-
quency to peak the audio response and increase
the level until the front panel meter barely moves.
Adjust R35 on the IF/Filter board, if necessary, to
cause initial meter movement at 7 uV rf input.

5.6.4 DELAYED AGC, METER AND 600
OHM AUDIO ADJUSTMENT

With power off and ohm meter from ground to E3
on the Audio Squelch board, adjust R80 (squelch)
for 2.7k ohms.

With ohm meter from ground to R53 pin 3 (top
terminal), adjust R53 (DAGC GAIN) for 100 ohms.

Turn power on. Connect d.c. voltmeter from
ground to TP3 on the Audio Squelch board.
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Table 5.2 RECOMMENDED TEST EQUIPMENT

RF Signal Generator

Audio Meter and Distortion Analyzer

Frequency Counter Accurate to 0.1 PPM at 30 MHz
Audio Generators

Digital Multimeter, AC/DC, 3 1/2 digit

Spectrum Analyzer

RF Voltmeter

RF Combiner

Power Meter and Load
Oscilloscope

Dummy Load with 30 dB Attenuator

Audio Combiner and Key box (user built)

HP 8640 or equal

HP 334A or equal

HP 200CD or equal
Fluke Model 77 or equal
HP 8568A or equal

Boonton 92 with 100:1 div and BNC
adapter

Merrimac PD-20-10-M2
GR 1840 or equal
Tektronix Model 465
Bird Tenuline 8327

See Figure 5.6
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Adjust the generator to 11.601 MHz at -47 dBm,
radio to 11.6 MHz, USB. Adjust R52 (DAGC
GAIN) for 0.2 VDC drop at TP3 with generator on
versus generator off. Increase generator level to
+13 dBm. Vary the generator frequency +5 kHz
monitoring the speaker audio for oscillation. If os-
cillation is present, adjust R53 (DAGC GAIN) on
the Audio Squelch board CCW until stable.

Adjust the generator frequency to produce 1 kHz
audio tone. Vary the generator level from +13
dBm to -90 dBm. The audio level should change
less than 3 dB. Adjust R33 clockwise if neces-

sary.

Setthe generatorlevelto -73 dBm (50 pV). Adjust
the Audio Squelch board R64 (600 ohm audio) for
0 dBm out into 600 ohms (J36 pins 21 and 22).
Set the generator level to -7 dBm (100 mV).
Adjust the Audio Squelch board R44 (SMET) for
full scale indication on the front panel meter (100
dBuVv).

5.6.5 SQUELCH

No adjustments are normally required as R80 on
the Audio Squelch board is factory set for a com-
promise between threshold sensitivity and noise
immunity. However, if the receiver will be operat-
ing in a high radio noise environment, R80 may be
adjusted slightly CCW to reduce squelch breaks
on noise.

5.6.6 SCAN ADJUSTMENTS
5.6.6.1 Signal Capture Mode Select

With the front panel RF GAIN/SQUELCH control
pushed in (SQUELCH disabled), the SCAN will
be stopped by either CW or voice signals above
the set threshold. When the RF GAIN/SQUELCH
controlis pulled out, the SCAN will only be stopped
by voice signals above the set threshold. The
SCAN may stop momentarily on strong CW sig-
nals, but will continue to scan after about two
seconds. SCAN will stop and remain on a chan-
nel with a voice signal.

In SCAN, the receiver normally operates in a

SCAN/DWELL/DETECT/DELAY/CONTINUE
mode. Changing JP1 on the Interface board from
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pins 1 and 2 to pins 2 and 3 will cause the SCAN
to stop and stay on a channel as long as a
threshold signal remains. The jumper is acces-
sible from the top of the Interface board.

5.6.6.2 Scan Rate/Dwell Time Adjustment

Scan rate may be adjusted from 0.2 to 3 Hz (dwell
time of 5 seconds to 0.3 sec) using R33 of the
Keypad/Display board (accessible through the
front panel hole - SCAN RATE).

5.6.6.3 Scan Threshold Adjustment

The threshold level for stopping a SCAN is nor-
mally set to 2 uV by R45 on the Interface board.
To adjust to a different threshold, tune the re-
ceiver to 11.6 MHz, adjust rf signal generator
frequency to produce a 400 Hz tone, and adjust
the generator rf output to the level desired. Press
the SCAN ON button and adjust R45 to barely
light DS1 on the Interface board.

5.6.6.4 Scan Dwell Adjustment

This is normally set at two (2) seconds by R34 on
the Keypad/Display board (this is the time on-
channel if a threshold signal is present). R34 may
be adjusted to any desired delay time between
0.5 sec (CCW) to 5 sec (CW). This is accessed
through a hole in the front panel. If, during SCAN,
a channel is noted to consistently break scan be-
cause of a large unwanted CW signal, pull the
SQUELCH controlto the OUT position (SQUELCH
ON).

5.7 TRANSMITTER ALIGNMENT AND
ADJUSTMENT

5.7.1 REQUIRED TEST EQUIPMENT

See Table 5.2 for a list of recommended test
equipment.

5.7.2 TEST SETUP

1) Remove the top cover and inside card cage top
cover of the MSR 8050A.

2) Connect the Audio Combiner/Key Box (Figure
5.6) to the front panel microphone connector. Be



certain that the CARBON/DYNAMIC switch on
the MSR 8050A Motherboard is in the DYNAMIC
position.

3) Connect the audio oscillator to the audio
combiner.

4) Connect the rf voltmeter probe directly to the
antenna jack J34 using a “tee" connector. Do not
connect the voltmeter to any other part of the
transmission line between the transceiver and the
load or erroneous readings will result. Do notuse
a coaxial cable between the "tee" and the rt
voltmeter. Connect the dummy load to the "te"
using any convenient length of 50 ohm coaxial
cable.

CAUTION

Connect the rf voltmeter probe ground lead to
the chassis so that it does not inadvertently
cause a short circuit on the Half Octave board.

5.7.3 BOARD JUMPER SETUP

Before attempting alignment, check the option
jumpers on the Half Octave board and the Trans-
mit Modulator board.

5.7.3.1 Half Octave Board

JP1 should be in the normal upper (pins 1 and 2)
position at E1.

5.7.3.2 Transmit Modulator Board

Jumpers JP1 (Carbon/Dynamic mic) and JP2
(Centertap key) maybe in eitherposition. Jumper
JP3 should be in the upper position, pins 2 and 3,
for "Compressor In". Jumper JP4 should always
be in the left hand position between pins 2 and 3.

5.7.4 OUTPUT POWER ADJUSTMENTS

Since the oscilloscope is used only for waveform
monitoring and absolute value is not important,
the scope probe may be placed next to the Half
Octave Filter board at any convenient point and
capacitive coupling should provide adequate sig-
nal for monitoring.

NOTE

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

5.7.4.1 ALC Threshold Adjustment

Set the power level to 2. With the transmitter
UNKEYED, set R83 on the Transmit Moudlator
board for 4.00 VDC measured at TP6.

5.7.4.2 ALC Detector Adjustment

On the Transmit Modulator board, adjust R51
(DSB output) and R17 (carrier) fully CW (max.
output). Set radio frequency to 1.6 MHz in CW
mode. Key the transmitter and adjust R11 (ALC
CAL) on the Half Octave Filter board for 79 VRMS
rf output as read on the rf voltmeter. Unkey the
transmitter.

Set the radio frequency to 29.9 MHz in CW mode.
Key the transmitter and adjust C2 (ALC COMP)
on the Half Octave Filter board for 79 VRMS rf out-
put. Recheck results at 1.6 MHz (and 29.9 MHz,
if necessary).

5.7.4.3 Low Power Adjust

Set the radio to 1.6 MHz in CW mode and set
power level to 1. Key the transmitter and adjust
R84 on the Transmit Modulator board for 35
VRMS rf output.

5.7.4.4 Transmit Modulator Board Output
Level Adjust

Set the frequency to 29.9 MHz in CW mode and
set power level to 2. Key the transmitter and
adjust R51 CCW until the rf voltage just starts to
fall, then turn back CW 1/8 turn.

5.7.5 AMPLITUDE MODULATION EQUIV-
ALENT (AME) ADJUSTMENTS

Turn R44 (AM MODULATION) on the Half Oc-
tave Filter board fully CCW. SEt the frequency to
1.6 MHz in AMmode. Key the transmitter with no
modulation and adjust R13 (AM CARRIER) on
the Half Octave Filter board for 42 VRMS rf
output. Unkey the unit.
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1A13 HIGH PASS FILTER (A3A CARRIER ADJUST)
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1A16 TRANSMIT |..
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Figure 5.8 TRANSMITTER ADJUSTMENTS
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Connect aload and 30 dB power attenuator to the
MSR 8050A rf output connector J34 and, using a
convenient length of 50 ohm coaxial cable, con-
nect the Spectrum Analyzer to the attenuator
output.

CAUTION

Do not connect the Spectrum Analyzer di-
rectly to the transmitter rf output or severe
damage will result. Adjust the Analyzer con-
trols so that the carrier and a tone 1 kHz away
can be seen.

Set the frequency to 29.9 MHz in AM mode.
Increase the level of a 1 kHz modulating tone (fed
through the mic connector) until the Compressor
LED DS1 on the Transmit Modulator board is
iluminated. Key the transmitter and adjust R17
(CARRIER) on the Transmit Modulator board
until the output monitored on the Spectrum Ana-
lyzer shows the sideband 1.5 dB below the car-
rier. Note that the sideband tone is 1 kHz above
the carrier frequency. Unkey the unit.

Set the frequency to 1.6 MHz in AM mode. Key
the transmitter. Adjust R44 on the Half Octave
Filter board CW until the rf output meter reads 79
VRMS. Unkey the unit.

5.7.6 A3A (REDUCED CARRIER)
ADJUSTMENTS

Connect the load with 30 dB attenuator to the
transceiver rf output connector J34 and connect
the Spectrum Analyzer to the attenuator output.
SEt the audio oscillator frequency to 1 kHz and
increase its amplitude until the compressor LED
DS1 on the Transmit Modulator board is illumi-
nated. Setthe radio frequency to 1.9 MHz in ASA
mode. Key the transmitter and adjust R49 on the
High Pass Filter board so that the carrieris 16 dB
below sideband output as observed on the Spec-
trum Analyzer. Unkey the unit.

Set the radio frequency to 4.0 MHz in ASA mode
and key the transmitter. Adjust R48 on the High
Pass Filter board so thatthe carrieris 16 dB below
the sideband output. Unkey the unit.

Set the radio frequency to 19 MHz in A3A mode
and key the transmitter. Adjust R47 on the High
Pass Fliter board so that the carrieris 16 dB below
the sideband output. Unkey the unit.

Set the radio frequency to 29.0 MHz inA3A mode
and key the transmitter. Adjust R46 on the High
Pass Filter board so that the carrrier is 16 dB
below the sideband output. Unkey the unit.

5.7.7 VSWR AND CURRENT LIMIT
ADJUSTMENTS

Setthe radio frequency to 29.9 MHz in CW mode.
Connect the digital voltmeter (DVM) between
TP2 on the Half Octave Filter board and ground.
Key the transmitter and adjust C30 on the Half
Octave Filter board for a null (minimum voltage).
Unkey the unit.

Connect two 50 ohm dummy loads in parallel,
using the shortest coaxial lines possible, and
connect with a short coax to the transceiver
antenna jack J34. Setthe radio frequency to 2.0
MHz in CW mode and key the transmitter. Adjust
R35 (current limit) on the Half Octave Filter board
for an rf output of 45 VRMS as read on the rf
voltmeter. Unkey the unit.

5.7.8 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.

5.7.8.1 Test Set-Up

Terminate the transmit output, 1A2J34 in a 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.

Carefully 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
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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.

5.7.8.2 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.

5.7.8.3 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.

5.7.8.4 Drive Stage Bias Adjust

The exciter settings are the same as 5.7.8.3.
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.
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5.7.8.5 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.

5.7.9 POWER SUPPLY MODULE
See Figures 5.9, 5.10 and 5.11.
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5.7.9.1 Troubleshooting
5.7.9.1.1 Troubleshooting Chart

Table 5.5 describes the LED status indicators that
are visible through the top cover of the power
supply. Table 5.6 outlines symptoms and prob-
able causes of some power supply failure.

5.7.9.2 Use of Extender Cables

The power supply can operate in a partially disas-
sembled mode through the use of optional exten-
sion cables. Follow disassembly procedures in
Section 5.7.9.3 until the FET Drive board has
been removed. Reconnect the FET Drive board
to the Control board (P4 to J4 and P5 to J5)
outside of the power supply. Use the extension
cablestoconnect P1, P2 and P3 of the FET board
toJ1,J2 and J3 of the Transformer board. Lay the
Controlboard/ FET board assembly in front of the
power supply with the FETs face down. Use the
last extension cable to connect J1 of the Control
board to P1of the Input board. In all cases, be
careful not to twist the cables or reverse any of the
connections. Do not operate the supply at high
current output for long intervals because the
cooling fan is not connected in this state.

Finally, the power supply can be turned on and off
by moving jumper P2 from J2, pins 2 and 3, to J2
pins 1 and 2.

5.7.9.3 Power Supply Removal

Toremove the power supply from the radio, follow
the steps below.

1. Disconnect AC power cord from rear of radio.

2. Remove top and bottom covers of radio. Top
cover is held by two (2) quarter-turn fasteners and
bottom cover is secured by ten screws. Remove
four (4) pan head screws that fasten power supply
to radio Mother board.

3. Disconnect power supply wiring harness from
radio by removing P1-4 from their mating connec-
tors.

4. Remove two (2) screws that secure steel top
shield to top of power supply. Remove this shield.



5. Remove power supply unit from radio chassis.
Steel bottom shield may now be removed also.

5.7.9.4 Disassembly of Power Supply

These instructions assume the power supply has
already been removed from its radio. Referto the
Installation section of the radio manual for this
procedure.

5.7.9.4.1 Top Cover Removal

Remove the 14 screws that fasten the power
supply top cover to its chassis. Note that some
units are equipped with a steel shield over the top
cover. This shield is held by two of the 14 top
cover screws and must be removed first. Lift the
top cover from the chassis.

Notice the large cylindrical capacitor C101. Itis
secured to the side panel by a c-clip that is
fastened with a screw. This screw should not be
removed.

5.7.9.4.2 Side Panel Removal

1. Remove the three (3) screws that fasten the
side panel to the fan bracket.

2. Remove the two (2) screws securing the side
panel to the input bracket. Next, lay the power
supply on its side and remove the five (5) screws
that hold the side panel to the bottom position of
the main chassis (A3AS5).

3. Return the supply upright and remove the five
(5) screws that fasten the side panel to the inter-
nal FET heatsink. Do not remove the screw
holding the c-clip, but gently pull the side panel
outward until the wiring harness can be lifted up
and over the top of the input bracket. While
pressing the bottom of C101 toward the fan, slide
the side panel away from the fan until the c-clip
slides off of the end of C101.

5.7.9.4.3 Control Board Removal

The Control board can be removed with discon-
necting it from the wiring harness or C101.

Remove two screws on either end of the Control

board. You may have to loosen the black output
ground lead at terminal E4 to remove one of the
screws. Unplug the fan at connector J3.

Gently work the control upward until the three PC
mount connectors (J2, J4, J5) are free. The Con-
trol board, C101 and the wiring harness can now
be draped over the side wall of the main chassis.
If the Control board must be totally removed,
disconnect C101 at terminals E1 and E2.

5.7.9.4.4 FET Heatsink Assembly Removal

The FET Heatsink Assembly can be removed by
gently pulling it upward until the three connectors
(P1, P2, P3) between it and the Transformer
board are disenaged.

5.7.9.4.5 Final Disassembly

Further disassembly is usually not required, but
careful visual inspection at this state will show the
remaining disassembly steps to be self-evident.

5.7.9.5 Power Supply Reassembly
5.7.9.5.1 General

These instructions apply to a power supply whose
FET Heatsink Assembly and Control board have
been removed, but whose Transformer board
and Input board are still installed in the main
chassis along with the input and fan brackets.

5.7.9.5.2 FET Heatsink Assembly Installation

The FET Heatsink assembly plugs directly onto
the Transformer board by aligning P1, P2 and P3
of the FET board with J1, J2 and J3 of the
Transformer board, and carefully pressing down-
ward to engage the connectors.

5.7.9.5.3 Control Board Installation

Carefully work the Control board underneath the
lugs of the main chassis side panel and align J4
and J5 of the Control board with P4 and P5 of the
FET drive board. Align J1 of the Control board
with P1 of the Input board and gently press the
Controlboard into place. Replace the two screws
that secure the Control board in place.
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5.7.9.5.4 Side Panel Replacement

Place the output wire harness in its place between
C101 and the Input board and route it through its
normal exit point a notch in the input bracket.
Align the edge of the side panel nearest the fan
with its corresponding place on the fan bracket
and carefully press the side panel into place,
guiiding C101 into its ¢c-clip. This will require a
moderate amount of pressure. Be sure the wiring
harness and C101 are in place and reinstall all of
the screws into the side panel.

5.7.9.5.5 Top Cover Replacement

Align the holes of the top cover with the corre-
sponding holes in the main chassis and install the
screws holding it in place. Tighten all screws
securely. If the power supply has a top shield,
place it over the top cover of the supply before
installing the final two screws that hold itin place.

5.7.9.6 Adjustment Procedures
5.7.9.6.1 General

The power supply is factory preset and should
need no further adjustment, but a procedure is
presented here for use in the event an adjustment
is necessary. Itis assumed the technician has a
variable load with current indicator. All adjust
ments are made on the Control board. Adjust-
ment tolerances can be found in Performance
Specifications, paragraph 5.9.15.

5.7.9.6.2 Switching Frequency

The Switching Frequency is approximately 40
kHz. It can be measured with an oscilloscope at
TP10.

The frequency is set at the factory to optimize
current limit circuit performance and should not
be readjusted.

5.7.9.6.3 +26V Output Adjustment

The +26V output should be set to 26.4 VDC while

loaded to 1.5 amps. Potentiometer R37 is for this
adjustment.
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5.7.9.6.4 +5V Output Adjustment

While the +26V output is loaded to 1.5 amps,
adjust the +5V output for +5.2 VDC. This adjust-
ment is made with potentiometer R9, located on
the FET Drive board. An access hole is provided
in the Control board near J5.

5.7.9.6.5 Temperature Threshold Adjust

The over-threshold temperature of the FET
heatsink should be set to +82°C. This is done by
adjusting potentiometer R2 while measuring the
DC V at TP4. The adjustment voltage is 355 mV.

5.7.9.6.6 Primary Current Threshold

This adjustment is made with pot R6 by slowly
increasing the loading of the +26V out-put until
the primary limit indicator (D55) justbegins to turn
on, and adjusting R6 so that this occurs at a
loading of 18 amps. This ensures proper voltage
foldback at a load current of about 20 amps.

5.7.9.7 Periodic Maintenance
5.7.9.7.1 Intake Air Filter

The intake air filter should be inspected often and
cleaned when necessary. A clogged air filter will
cause inefficient performance of the power sup-
ply, resulting in higher operating temperatures
and possible failure. When the overtemperature
threshold is reached, the power supply FAULT
indicator will come "ON", but the power supply will
still be operational. A signal is sent to the host
radio which will disable the transmit function if this
condition persists.

5.7.9.8 Options and Accessories
5.7.9.8.1 Extension Cable Kit

The optional extension cable kit, P/N 600289-
700-001, can be used as a troubleshooting aid,
allowing operation of the power supply in a par-
tially disassembled state. This allows access to
PC boards and components that otherwise are
inaccessible during operation. The kit consists of
a set of three cables (P/N 600891-540-001) and
a set of one cable (P/N 600891-540-002).
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5.8 TROUBLESHOOTING

Troubleshooting the radio is accomplished by
associating the symptom with one or more mod-
ules. Since the radio consists almost entirely of
easily replaced plug-in modules, the trouble may
be isolated to a single module by substitution of
good modules.

Table 5.3 lists suspected moduies with symptoms
of malfunctions for the receive mode. Table 5.4
is a similar list for transmit functions and Table 5.6
for power supply functions.
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BITE LED indicators (Figure 5.12, Table 5.5) on
modules and the BITE code (3.2.9) on the panel
localize faults to a module or functional circuit
area.

Activity indications from the front panel meter
(600 ohm receive audio level, receive signal
strength, transmit power, reflected transmitpower)
and speaker also aid in localizing problems.

LED status and activity indicators and test points
may also give clues to malfunction areas.



Table 5.3 MSR 8050A RECEIVE TROUBLESHOOTING CHART

SYMPTOM PROBABLE CAUSES
1. Receiver inoperative, display and | 1. AC line cord defective or not connected.
key light not lit. Power Supply 2. Fuse blown.
LEDs not lit. 3. Power Supply failure.
2. No audio or background noise 1. Speaker switch off or defective.
at speaker or phone jack. Meter 2. Volume control at "Min" position or defective.
indicates RF Signal presence. 3. Squelch control control pulled out.

4. Defective cable, Front Panel Assy, 1A1, P23.

5. Defective Speaker Driver board, 1A18.

6. Defective Audio Squelch board, 1A17.

7. Defective Interface board, 1A6.

8. Ground on Mother board “LL" trace or Mute line
or rear panel connection 1A2J37, pin 9.

9. AGC in "off" position with RF gain control CCW.

3. Same but meter may or may not 1. Defective Synthesizer board, 1A8, 1A9, 1A10 or
indicate. One of the Synthesizer 1A11. (Remove top cover and locate defective
“Loss of Lock” lights is indicating. board by illuminated Loss-Lock LED.)

4. AM mode normal; other modes 1. Third LO injection absent at Audio Squeich board,
inoperative. 1A17.

2. Defective Reference board, 1A8.

3. Defective Controller board, 1A5.

4. Defective Interface board, 1A6.

5. Distorted audio at speaker. 1. Defective Speaker Driver board, 1A18.

2. Defective Audio Squelch board, 1A17.

3. Defective Interface board, 1A6.

4. Defective Display board, 1A1A2.

5. AGC in "off" position, with RF Gain control too
far CW.

6. Receiver signals weak in all 1. Defective High Pass Filter board, 1A13.
modes. "S" meter indicates low. 2. Defective Half Octave Filter board, 1A12.

‘ 3. Defective Mixer board, 1A14.

4. Defective IF Filter board, 1A15.

5. Defective Rear Panel cable to Mother bd, 1A2P24.

6. Defective Audio Squeich board (i.e. DAGC pot
adjusted too early).

7. Defective Controller board, 1A5. Band 1-8 signals
incorrect. Check board LED indicators on Con-
troller board, 1AS5.

8. Defective cables from Mother board to Rear Panel

PA, 1A20 P2, 1A20 P3.
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Table 5.3 MSR 8050A RECEIVE TROUBLESHOOTING CHART (Cont.)

SYMPTOM

PROBABLE CAUSES

7.

10.

11.

12.

Received signals weak in some
but not all bands.

"E2" appears in RADIO/BITE
display; other displays blank.

Front Panel displays and
switch LEDs dim or not lit.

Inoperative meter/switches.

Operation of displays and
switches not correct.

No response from Front Panel
switches (check that Remote
switch is in "OUT" position and
not lit).

1.
2.
3.

Defective Half Octave Filter board, 1A12.
Defective High Pass Filter board, 1A13.
Defective Controller board, 1A5.

. Press "C". If display returns to noraml, fault was

a momentary loss of 9 volts or 13 volts.

If E2 reappears:

a. Defective power supply, 1A3.

b. Short circuit or excessive load on 9 or 13 volt
bus.

c. Short circuit on "PS BITE" line on Mother
board to Controller board.

. Keypad/Display board, 1A1A1 defective (5 volt

DIM circuit).
Front Panel dimmer control R6 or P5 connection
to Interface board defective.

. Keypad/Display board, 1A1A1 defective.

. Keypad/Display board, 1A1A1.

Interface board, 1A6.
Controller board, 1A5.

. Keypad/Display board, 1A1A1.

Interface board, 1A6.
Controller board, 1A5.
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Table 5.4 MSR 8050A TRANSMIT TROUBLESHOOTING CHART

SYMPTOM

PROBABLE CAUSES

1. Transmitter will not key.

2. No transmit output, but trans-
mit indicator is ON when mic-
rophone button is depressed.

Front panel FAULT light is not on.

3. Transmitter will key, but low or
no RF output in any mode.
FAULT light is "ON".

4. Transmitter will key, but low or
no RF output in any mode.
FAULT light is "OFF".

5. Transmitter will not key "ON"
and TX INHIBIT light is "ON"

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

7. Transmitter will not key. Syn-
thesizer is out of lock.

1.

Il ol

hOD

il

NooaroOn

—t

Microphone connector, 1A1 P1 improperly attach-
ed to front panel microphone input.

Defective microphone or microphone cord.

Key interlock jumper from pin "G-G" to "G" on
accessory connector, A2J38 is open.

Coupler Interface board defective. Check TX in-
hibit LED and TP1-4 on Coupler Interface board.

Defective High Pass Filter board, 1A13.
Inoperative relay, 1A2A2K2 on PA module.
Defective Half Octave Filter board, 1A12.
Defective PA module 1A2A2.

Defective PA input cable (CX15) from Mother bd.

Excessive antenna VSWR.

PA over-temperature or over-current condition.
Defective Half Octave Filter board, 1A12.
Over-current adjustment, 1A2A2, R16 on PA
module improperly adjusted.

Defective PA module, 1A2A2.

Defective Transmit Modulator board, 1A16.
Defective IF Filter board, 1A15.

Defective Mixer board, 1A14.

Defective High Pass Filter board, 1A13.
Defective PA module, 1A2A2.

Defective Half Octave Filter board, 1A12.
Defective synthesizer.

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

a. TP1 - Jumper from G to G-G on 1A2J38.

b. TP2 - power supply fault.

c. TP3 - TXINHIBIT. Check U4 on Mother board.

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

. Defective Transmit Modulator board, 1A16.

Front panel cable to Mother board J23 defective.

. Faulty Serial Synthesizer Latch board, 1A22.

Faulty Controller board, 1A5.

Make sure Synthesizer boards 1A8 through 1A11
are seated properly.

Bad connection between Serial Synthesizer Latch,
1A22, J2 and Mother board, 1A20, J28.

No +13 VDC from Rear Panel, 1A2A2.
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Table 5.4 MSR 8050A TRANSMIT TROUBLESHOOTING CHART (Cont.)

©

10.

11,

12.

13.

14,

15.

16.

17.

18.

19.

. Transmitter will not operate; no

+9 VDC.

Transmitter will not operate; no
+5 VDC.

Transmitter operates satisfactorily
on high power but low power
function does not operate.

Transmitter operates satisfactorily
but cannot turn on the MSR 1020.

Transmitter okay but kW low
power function does not operate.

Transmitter okay but CPLR BY-
PASS function does not work.

Stored silent tune channels do
not operate properly when MSR
8050A is connected to MSR 4030.

Transmitter okay but antenna cou-
pler STATUS lights do not operate

properly.

Transmitter okay on USB/LSB
but no CW power.

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

Transmitter okay except A3A.

N —-

—t

SYMPTOM PROBABLE CAUSES
8. Transmitter puts out power but 1. Select FWD power on front panel.
front panel meter does not 2. K1 on the Mother board, 1A20 faulty.
indicate. 3. R8 on Half Octave Filter board, 1A12 misadjusted.
4. Faulty circuit on Half Octave Filter board, 1A12.

Dual Regulator, 1A4A1 is defective.
Mother board 1A20, R3 not adjusted properly.

. +5 VDC circuit in power supply, 1A3 faulty.

See Table 5.6.

. Bad Interface board, 1A6.

Transmit Modulator 1A16, R84 misadjusted.

. Faulty component on kW "ON" circuit in Serial

Synthesizer Latch, 1A7.

. Q4 or Q5 on Interface, 1A6 faulty.

. Faulty U3 on Interface, 1A6.

. Faulty U13, U14 or U15 on Serial Synthesizer

Latch, 1A7.
Faulty Controller board, 1A5.
Faulty Interface board, 1A6.

. Faulty LEDs or U7, U10, U11 on Keypad/Display

board, 1A1A1.
Faulty circuits on Coupler Interface board, 1A19.
Faulty Interface board, 1A6.

. Faulty 1 kHz circuit on Reference board, 1A8.

Faulty CW circuit on Coupler Interface board,1A19.
R67 not adjusted properly on Transmit Modulator,
1A16.

. Transmit Modulator 1A16, R17 not adjusted

properly.
Faulty AMT circuit on Coupler Interface bd,1A19.

. High Pass Filter 1A13, R46, 47, 48 or 49 not ad-

justed properly.
High Pass Filter 1A13, Q3 defective.
Transmit Modulator 1A16,A3A circuit defective.
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Table 5.5 POWER SUPPLY LED STATUS INDICATORS

INDICATOR NORMAL OPERATION FUNCTION

DS1 ON + 18 VDC present

DS2 ON + 5 VDC present

DS3 ON + 26 VDC present

DS4 ON Drive signal present

DS5 OFF Primary current limit active
DS6 OFF Output limit active

DS7 OFF Fault condition present
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Table 5.6 POWER SUPPLY TROUBLESHOOTING CHART

SYMPTOM

PROBABLE CAUSES

1. Power Supply does not operate. All
indicators off or dim.

2. +18V indicator DS1 off or dim.

3. +5V indicator DS2 off or dim.
4. +26V indicator DS3 off or dim; output

limit indicator DS6 and primary limit in-

5. Drive indicator DS4 off or dim.

6. Fault indicator DS5 on.

dicator DS5 on; drive indicator DS4 off.

NN~

W~

Fuse F1 and /or F2 blown.

Line voltage switches improperly set.
Bridge rectifier CR101 defective.
Resistors R2/R3 open.

Low voltage bridge rectifier defective.
Voltage regulator does not operate.
Contactor K1 inoperative.

On-line circuit open.

Low line voltage.

Line voltage switch S1 improperly set.
Regulator input voltage at TP2 less than
+18 VDC.

Regulator U1 defective.

Transformer T2 defective.

Excessive load on +18 bus.

. Excessive loading of +5 VDC output

(greater than 3A).
Faulty regulator circuit (FET board).

Excessive output load.

Defective power FETs (FET board).
CR2 and/or CR3 (Transformer board)
defective.

CR1 and CR2 (FET board) defective.
Defective snubber network C6, C7, C11,
R3 (Transformer board).

. On-line circuit open or not pulled low.

Output limit or primary limit circuit tripped.

Low line voltage.

Temperature threshold exceeded or
misadjusted.

Temperature sensor CR3 (FET board)
defective.
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5.9 MODULE DESCRIPTIONS
This section describes each module with sche-

matic, parts list, assembly drawing and pinout de-
scriptions.
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5.9.1 DIGITAL CONTROL AND DISPLAY
SYSTEM

This section includes the Front Panel assembly
1A1, which contains the Keypad/Display board
1A1A1 and Front Panel subassembly 1A1A,
Controller board 1AS5, Interface board 1A6 and
the Serial/Synthesizer board 1A22. See Figure
4.3 for a block diagram of the digital control
system.

The heart of this system is an eight bit microcon-
troller with 8k of external memory. It receives key
commands from the keypad, converts them into
controlling signals for the synthesizer and signal
path boards, and returns the transceiver status to
the front panel display and indicators. A non-
volatile Random Access Memory (RAM) is used
for channel information storage. A Universal
Asynchronous Receiver/ Transmitter (UART)
performs serial to parallel data conversion for
remote control use.
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5.9.1.1 Front Panel Assembly
See Figure 5.14 for Front Panel schematic.

The Front Panel assembly contains all the con-
trols and indicators for operating the transceiver.
Mounted to the front panel are the Keypad/Dis-
play board, the keypad matrix, the Up/Down
Frequency pushbuttons, the loudspeaker, micro-
phone connector J1, phone jack J2, Volume/
Power On control, RF Gain/Squelch control and
the speaker switch.
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5-38

(700004-539-001)

PART NUMBER

DéSCRIPﬂON

SYMBOL

700024-536-001
700076-602-001
600023-641-001
700005-610-001
700011-390-001
700002-618-001

600409-230-001
600291-230-001
600101-618-001

600101-618-004
700500-616~-001
600112-642-001

600272-314-001
600272-314-004

600109-410-001

600388-606-001
600079-611-002

600008-370-001

600368-606-033
700006-608-001

600389-606-002
600389-606-006

647004-341-075
600109-360-001
600110-360-001
610014-341-075
600111-360-001

600213-616-001
700501-616-001
700001-616-001

KEYPAD/DISPLAY PCB
BRACKET, BOTT COVER
BROAD CLOTH

PANEL FRONT
LENS,DISPLAY,MSR 8050A
HANDLE, FRONT PANEL

CONNECTOR
RECEPTACLE
KNOB, 7/8 DIA

SMALL KNOB
KEYCAP, MODIFIED
GROMMET

CAP .1UF CERAMIC 50V
CAP .001UF CERAMIC 50V

DIODE, 1N4148

CONN.,MIC,U=183/u
PHONE JACK

SPEAKER

CONN. HOUSING, 4 POS.
CONNECTOR, CLINCH

CONN HOUSING, 16 PIN
CRIMP CONTACT

RES. 470, 1/4W, 5%
LINEAR TAPER

RES. 10K POT

RES. 1K, 1/4W, 5%
POT. 500, DIMMER

TOGGLE SWITCH
SWITCH, KEYBOARD
KEYPAD

(IT.12)
(P4,5)
(R2/S2,
R3/53)
(R6)
(514, 15)
(S4)

C1

CR1

Jl
J2

P4,5
P6,7
(54)
P23
(P23)

R1
R2/52
R3/83
R4
R6

s1
S14,15
sS4

Figure 5.13 FRONT PANEL ASSEMBLY
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5.9.1.2 Keypad/Display Board, 1A1A1

See Figure 5.16 for the schematic of the Keypad/
Display board.

The Keypad/Display board contains 19 momen-
tary pushbutton switches, of which 15 incorporate
LED's to indicate that the function is in operation.
An additional pushbutton switch is included for
memory erase, but this is accessible only through
a small hole in the front panel. When this switch
is pressed, +5 VDC is applied to J3-30 which
causes the RAM on the Controller board to be
written to all "0's", erasing all stored channel and
mode memory.

U1 decodes the three least significant scan lines
from the keyboard IC on the Interface board to
produce eight scan lines for the keyboard switch
matrix.

U2 and U10 are hex inverter/drivers used to turn
on the "tuning” LEDs, the "status" LEDs, the FWD
and REF LEDs, the LPA ON LED and the Priority
Channel LED. U10 and part of U2 are driven from
latch U11 to turn on their respective LED's. U11
receives its data from the data bus originating on

the Controller board. U7 is also a hex driver used
to turn on the Power Level LEDs and the Trans-
mit LED in the meter.

U3, U4 and U5 are display/decoder assemblies
containing four 7-seg ment digits each. U3 dis-
plays the Channel number; U4 and U5 display the
frequency down to the 10 Hz level. These chips
are driven from U6, a latch which receives its data
fromthe databus. U6 also drives part of U2 to turn
on the appropriate LEDs.

U9is adual flip-flop which, when energized by the
front panel UP/DOWN pushbuttons, provides the
scan rate pulses to the Controller board to drive
the frequency up and down.

U8 is a hex Schmitt trigger used to provide hyster-
esis and switch "debouncing” to inputs to the dual
flip-flop.

U7 is a quad-OR gate used to "clock" data into
latches U6 and U11.

Transistor Q1 is connected as an emitter follower

to supply a controllable current to all lights on the
front panel for dimming.
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Figure 5.15

KEYPAD/DISPLAY BOARD ASSEMBLY
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MACKAY ' @ ~——
COMMUNICATIONS

yBdE
IR

e 1SS\
(0024-536-001..

A R AR R AN ]

(700024-536-001)

PART NUMBER

DESCRIPTION

SYMBOL

700201-390-001
700014-602-001

600126-419-001

700002-631-003
700002-631-002
700002-631-001

600297-314-025
600302~-314-001
600297-314-040
600259-314-108
600302-314-013
600302-314-007

700010-390-001
600074-390-001
700007-390-002
700007-390-001
600423-608-104
600423-608-106
700050-540-001

600476-540-009
600476-540-035

600034-368-001

600220-413-001

DIFFUSER LAMP

BRKT, METER

MOUNTING, 5050A
SOCKET, ELEVATOR, 14 PIN

SPACER, 9 POS.
SPACER, 2 POS
SPACER, 1 POS

CAP. 47UF, ALUM, 25V

CAP .001UF, MYLAR, 63V
CAP. 2200UF, ALUM, 16V
CAP. 1000UF, ALUM, 16V
CAP. .1UF, MYLAR, 50V
CAP. .01UF, MYLAR, 63V

LED, RED

LED, RED, SMALL
LED, .7 IG

LED, 1.00 LG

CONN,RT/AN HEADER,
4 PIN

CONN, RT/AN HEADER,
6 PIN

RIBBON CABLE WITH
SPLIT OUTPUT
RIBBON CABLE
RIBBON CABLE

METER

TRANSISTOR MJE520

(Ds24,26)
(M1)

(U12,14,
15)
(U3-5)
(U3-5)
(U3-5)

c1,12
€10,15-17
c11

c13

c14
c2-4,7-9

DS24,26
DS25
DS4-7
pss-11
J4,5
J6,7
J1/P1A,
P1B
J2/P2
J3/P3
M1

Q1

PART NUMBER

DESCRIPTION

SYMBOL

647024-341-075

610024-341-075
620004-341-075
615084-341-325
612004-341-075
647004-341-075
600072-360-014

613004-341-075

647014-341-075
600106-340-016
600366-616-002

600365-616-002
600365-616-003
600259-616-003

600926-415-001
700001-390-001
600076-415-001
600016-415-001
700116-415-001

600910-415-001
600917-415-001
600624-415-001
600873-415-001

RES. 47K, 1/4W, 5%

RES. 10K, 1/4W, 5%
RES. 200, 1/4W, 5%
RES. 1.5, 1W, 5%
RES. 120, 1/4W, 5%
RES. 470, 1/4W, 5%
POT. 100K, 1/2W,
CERMET, TOP

RES. 130, 1/4W, 5%

RES. 4.7K, 1/4W, 5%
RES. NETWORK 9x220K

SWITCH, PUSH-BUTTON,
NON-LIT

SWITCH, PUSH-BTN, LIT
SWITCH

SWITCH

IC, 74HC138

BAR GRAPH, HDSP4830
IC, 7407 ,HEX BUFF/DRV
IC 7406, HEX INV,0/C
DISPLAY, 4 DIGIT,
NSM4700A

IC, 74HC374

IC 74HC14

IC 74HC74N

IC 74HC32N

R1-3,9,
14,15
R10,28
R16-18,36
R30

R31

R32
R33,34

R4,5,
11-13,
19-27,35
R6-8,29

RP1
813,16-18

$19-32
S33
S34

Ul
Ul2,14,15
U13

U2,10
U3-5

U6,11
us
us
U7
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Figure 5.16

KEYPAD/DISPLAY BOARD SCHEMATIC
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KEYPAD/DISPLAY BOARD, 1A1Al

PIN CONNECTIONS AND VOLTAGE READINGS

1A1A1-J1
SL1 O 1 ) O SLO
SL2 O 3 4 O DBO
DBl O 5 6 O DB2
DB3 O 7 3 O DB4
DB5 DB6
O 00
Oun 120
coin O 1B 140 g
CS#B
— O 15 160
+5VDC O 17 180 +5VDC
O 200
+5YDC Oxn 20 +5VDC
GND GND
- OB 210 =
O 25 26 ()
O 280
O 2 300
O3 20
O 33 34 Q
O35 36
O3 380
O30 400
Oa 20
OB 40
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KEYPAD/DISPIAY BOARD, 1AlAl

PIN CONNECTIONS AND VOLTAGE READINGS
1A1A1-J4

1 2 EL

34ORL2

N.C. = LOC PIN

7 80

O
O
O s 60O
O
O 9 100
Ou 20

O 1B 140

O 15 160
O 171 180

O 1 200

O 2 20

O3 240

O 260
027 28 O

O22 300

O3 20
O3 340

035 360

O3 380
O3 4200

O4a 20

O4 40
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KEYPAD/DISPLAY BOARD, 1A1Al

PIN CONNECTIONS AND VOLTAGE READINGS

+5VDC

1A1A1-J5

N.C.
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KEYPAD/DISPIAY BOARD, 1AlAl

PIN CONNECTIONS AND VOLTAGE READINGS
1A1A1-J6

RL3

120 RLO

w

s O B

RL1

9]

6 O

8O

9 100

OO OO0 0|10

11 12@

O 1B 140

O 15 160

O 17 180

O19 200

O 21 20

O 240

Ozs 260
Oz 80

O22 300

O3 20

O3 340

O3s 360
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KEYPAD/DISPLAY BOARD, 1A1Al

PIN CONNECTIONS AND VOLTAGE READINGS
1A1A1-J7

Al OleAZ

A3 034OA4

O s 60O

O 7380

O 9 100

Ou 120

O 1B 140

O 155 160

O 1 180

O v 200

O 2 220

Oxn 210

O25 26O

OZ7 ZSO

O22 300

O3 320

033 34O

035 36O
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5.9.1.3 Interface Board, 1A6

See Figure 5.18 for a schematic of the Interface
board.

This board provides the interface between the
microcontroller and the 7-segment displays, LED
indicators, the keypad and other controlling sig-
nals. It can be divided into several sections:

[V

. Keypad/Display interface

b. Remote control interface

c. Remote control Baud rate generator
d. Receiver AGC Output Driver

e. Remote rf gain control

f. Channel scan

g. Data latches

h. Meter functions

i. /RX generator

5.9.1.3.1 Keypad/Display Interface

Keypad entry and 7-segment display are handled
by U11, which "talks" to the microprocessor (1P)
through the eight bit data bus. The timing of the
display code outputs (A0 - A3 and BO - B3) is
synchronized with the scan line outputs so that a
16 digit, eight bit multiplexed display can be
performed. Data on the data bus is written into the
chip on the write cycle and read by the uP on the
read cycle. Address bit 0 determines whether the
data bus information is a command (bit high) or
data (bit low) during the write cycle. The external
clock signal on pin 3is divided by a programmable
prescaler to give a 100 Hz operating frequency.
U10F drives the KEYPAD IRQ LED, DS1, show-
ingwhen U11 has been addressed by the keypad.

5.9.1.3.2 Remote Control Interface

U13 is a UART which provides the interface
communications between a remote control unit,
such as the MSR 6420 or a computer keyboard,
and the transceiver. U12C and U12D provide a
signal to the uP whenever an error in data re-
ceived from the remote unit is detected, so an
error message can be displayed on the front
panel. U23D and U23E drive the UART XMT and
UART RCV LEDs, DS2 and DS3. U12A and
U12B tell the UART whetheritis in a read or write
mode.

5.9.1.3.3 Remote Control Baud Rate Generator

U14 is a Baud rate generator for remote control
operation. The desired Baud rate may be se-
lected through the proper combination of closures
of switches S1-1 through S1-4 (see Table 5.7).
U23F drives DS4, the Baud rate generator LED.

5.9.1.3.4 Receiver AGC Output Driver

U15A provides the internal AGC voltage to the
rear panel for external monitoring.

5.9.1.3.5 Remote Rf Gain Control

U17 is a digital gain control for remote control of
RF GAIN through U19B. U17 receives its infor-
mation from the data bus through quad latch U16.
U18A is an OR gate providing the correct clock
phase to the latch. U19A provides local RF GAIN
control through the front panel control. Q2 turns
off the local control when the transceiver is in
REMOTE control operation. U27B is a buffer/
inverter which tells the remote devices when the
transceiver is in REMOTE operation. U27E is a
buffer/inverter which allows the RF GAIN control
amplifiers, U19A and U19B, to operate when the
AGC has been turned OFF.

5.9.1.3.6 Channel Scan

A SCAN ON signal allows scan oscillator U20 to
start generating a constantrepetitive ramp, based
on the setting of the SCAN RATE CONTROL, to
scan the selected channel group. U21A provides
the dwell time, set by a signal present (JP1, 1-2)
or by a timer JP1, 2-3), whenever a signal is
detected in the passband. U18D provides the
dwell signal, SCAN PAUSE, to the uP and drives
the SCAN DETECT LED, DSS5, through buffer/
inverter U27A. Q3 provides the /SCAN DETECT
signal to the rest of the system. U21B provides a
transient-free channel change during scan. U19D
compares the received audio with the scan detect
threshold to initiate a scan dwell.

5.9.1.3.7 Data Latches
U3, U5, U7, U25 and U27 are latches which take

data from the data bus, maintain its state, and
distribute it to various points within the system.
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U1, U2, U4, Us, U22, U23 and U24 are buffer/
inverters for the latch output lines. U18B and
U18C provide the correct clock phase to latches
U25 and U26.

5.9.1.3.8 Meter Functions

Transistor Q1 drives the front panel relay control-
ling the Forward or Reflected Power signal to the
front panel meter. U8B provides the "S" meter
signal (a voltage proportional to received signal
strength) to the meter during receive, and U8C
provides the Forward or Reflected Power signal
(as selected by the relay) to the meter during
transmit. UBA is the meter driver. It also provides
the meter data to U9, which is an analog-to-digital
converter, taking the analog meterdata and trans-
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forming it to digital form for transmission on the
data bus to the remote control. U10E is a buffer/
inverter providing a synchronizing signal from the
A to D converter to the pP.

5.9.1.3.9 /RX Generator

U27C is a buffer/inverter which obtains a signal
from the /TX1 line, telling it that the transmitter is
keyed, and sends a signal to the Audio/Squelch,
Transmit Modulator, Reference, IF Filter and High
Level Mixer boards to tell them that they are not
in receive mode (/RX).

Table 5.7 provides function information for the po-
sitions of switch S1. Table 5.8 provides informa-
tion on the positions of Jumper JP1.



Table 5.7 1A6 S1 SWITCH POSITIONS

(X = Closed)

FUNCTION S1- 1 2 3

300 Baud X

4
X
600 Baud X X
X

1200 Baud

2400 Baud X X

4800 Baud X X

9600 Baud X

AUTO RF TUNE X

AUTO SIL TUNE X

VSWR RETUNE X

CHANNEL X
AUTO TUNE

Table 5.8 1A6 JUMPER JP1 POSITIONS (Scan Dwell Adjustment)

POSITION FUNCTION

1-2 Timer Dwell - (radio will dwell only as long as
the time set by the dwell pot on the Keypad/
Display board)

2-3 Signal-Present Dwell Time - (during SCAN,
unit will dwell as long as received signal is
above set threshold)
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(700026-536-001)

PART NUMBER

DESCRIPTION

SYMBOL

600025-419-001
600119-419-040
600119-419-018
600119-419-020

600297-314-016
615003-306-501
600297-314-~003
600297-314-031
600302-314-013
600297-314-013

600297-314-037
600302-314-007

600302-314-013

600006-411-012
600011-416-002
600052~-410-001

600109-410-001

600002-411-001

700004-390-001
700004-390-002

702006-608-006
600198-608-005
702006-608~-001
702006-608-003

600091-376-001
600125-376-001

600190-608-001

600221-413-002
600080-413-001

647014-341-075

TRANSISTOR PAD

IC SOCKET, 40 POS.
IC SOCKET, 18 POS.
IC SOCKET, 20 POS.

CAP. 22UF, ALUM, 25V
CAP. 150PF, 3%,

MICA, 500V

CAP. 1UF, ALUM, 50V
CAP. 100UF, ALUM, 10V
CAP. .1UF, MYLAR, 50V

CAP. 10UF, ALUM, 50V

CAP. 220UF, ALUM, 10V
CAP. .01UF, MYLAR, 63V

CAP. .1UF, MYLAR, 50V

DIODE 1N4739A 9.1V
DIODE 1N4004
DIODE 1N270

DIODE 1N4148

DIODE, ZENER, 1N746A

LED, RED, SUB. MIN.
LED, HIMP7019,YELLOW

CONN
CONN HEADER,3 PIN,TIN
CONN

CONN
CHOKE 4.7UH
CHOKE .33UH

CONN, JUMPER, 2 POS.

TRANSISTOR 2N5308
TRANSISTOR 2N2222A

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

(U11,13)
(U14)
(U3,5,7
9,16,25
26)

c1-4
c10

c15,28
c21
€22,25,26
29,32,33
c23,27
c24
c5-7,11,
17,20,30
31

cs,9,
12-14,16
18,19

CR1
CR10,11
CR2-5,15
16,19,21
22,23,24
CR6,7,18
12-14,17
20,25,26
CR8

Ds1
Ds2-5

J3

J4
JIA
JIB,J2

L1
L2,3

P4

Q1
02,3

R1,2,17,
20,32,43
46,52,53
57

PART NUMBER

DESCRIPTION

SYMBOL

651024-341~075
610014-341-075
610024-341-075

668004-341-075
612014-341-075
610004-341-075
647024-341-075

620034-341-075
622014-341-075
620024-341-075
610034-341-075
624014-341-075
600089-360-010

682024-341-075
620004-341-075
682014-341-075
627014-341-075

600106-340-016
600106-340-009

600264-616-005

600114-611-001
600114-611-002
600114-611-003
600114-611-004

600016-415-001

600507-415-101
600873-415-001
600424-415-101
600617-415-001
600039-415-003
700101-415-001
600074-415-001
600998-415-001
600910-415-001

600171-415-001
700104-415-001

600170~378-001

RES. 51K, 1/4W, 5%
RES. 1K, 1/4W, 5%
RES. 10K, 1/4W, 5%

RES. 680, 1/4W, 5%
RES. 1.2K, 1/4W, 5%
RES. 100, 1/4W, 5%
RES. 47K, 1/4W, 5%

RES. 200K, 1/4W, 5%
RES. 2.2K, 1/4W, 5%
RES. 20K, 1/4W, 5%
RES. 100K, 1/4W, 5%
RES. 2.4K, 1/4W, 5%
POT. 10K, 1/2W,
CERMET, RT/AN

RES, 82K, 1/4W, 5%
RES. 200, 1/4W, 5%
RES. 8.2K, 1/4W, 5%
RES. 2.7K, 1/4W, 5%

RES. NETWORK 9x220K
RE. NETWORK 4.7K

DIP 8PST SWITCH

BROWN TEST POINT
RED TEST POINT

ORANGE TEST POINT
YELLOW TEST POINT

IC 7406,HEX INV,0/C

IC 8279, KEYBD/DISP
IC SN74HC32N

IC 6402, UART, CMOS
IC 8116,BAUD RATE GEN
IC, 1458

IC, X9MME, E2 POT

IC NE555, TIMER

IC 74HC4538

IC, 74HC374

IC LM324,0P AMP,QUAD
ADCO0804LCN NATIONAL IC

CRYSTAL, 5.0688 MHZ

R11
R16,37,38
R19,33,4
34,44,18
5,9,10
12-15
R21,27
R25,26,47
R29,58
R3,6-8,
22-24,28
30,31,49
50

R35,36
R39,55
R40

R41

R42

R45

R48
R51
R54
R56

RP1
RP2

S1

TP1
TP2
TP3
TP4

U1,2,4,6
10,22-24
27

U1l
Ul2,18
Ul3

U14

U15

U17

U20

va21
v3,s,7,
16,25,26
U8, 19

U9

Y1
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INTERFACE BOARD, 1A6
PIN CONNECTIONS AND VOLTAGE READINGS

1a6-J1A

SL1 O 1 20 S1O

SL2 O 3 4O DBO

DBl DB2

O s 60

DB3 DB4

O 780

DB5 DB6

O 9 100

Ou 20

O 1B 140

O 15 160

Q17 180

O 1 200

O 21 20

O3 240

Ozs 26O

Oz 80

O2 300

O3 320

033 340

O35 360

O37 38 O

O3 400

Oa 20

O 40
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INTERFACE BOARD, 1A6

PIN CONNECTIONS AND VOLTAGE READINGS
1A6-J1B

DB7

1 2 O N.C.

CS#A

34@"‘7R

CS#B +13vDC
5 60

7 80

+5VDC +5VDC

100

+5VDC +5VDC

11 120

13 14Q &b
GND

15 160

OXONONONONONG] )

O 1 B

O 1 200

O 21 20

O 240

025 260
027 280

O22 300

O3 20

033 34O

O35 36O

O37 38 O

O3 4900

O# 40O
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INTERFACE BOARD, 1A6

PIN CONNECTIONS AND VOLTAGE READINGS

1a6-J2

SPARE MODE LED 03 O SCAN RATE

MIC 40 SCAN DWELL

LINE METER

7 80

MIR TX LED

O
O
O s 0O
O
O

9 10@

AGC OFF

Oun 120

O 1B 140

O15 160

Ou 1)

O 19 200

O 21 20

O 23 240

OZS 260

027 28O

O2 3300

O3 320

O33 34O

O35 360

O37 38 O

O3 400

O+ 20

O+ 40
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INTERFACE BOARD, 1A6

PIN CONNECTIONS AND VOLTAGE READINGS

1n6-J3
CHAN O 1
RX O 3
X
5
CW LED O
Q 7
USB LED O 9
ISB IED
11
DATA LED O
O 13
PWR 3 O 15
PWR 1 O 17
e O 19
RL5
— O 2
O 23
AGC FAST LED O 25
AGC MED LED O 7
AGC SLOW LED
e O 29
O3
A3A LED O 33
O35
037
Q 39
O 4
Q 43

20
O
6 O
8O
10O
120
140
160
180
200

FREQ

RL3

BYPASS

STL. TUNE

SCAN

SCAN PROG

RLO

RL1

RL7

MEMORY ERASE

PWR 2

FSK LED
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INTERFACE BOARD, 1A6

PIN CONNECTIONS AND VOLTAGE READINGS

A/D CS

1A6-P2

VSWR RETUNE

MIC

PWR 1

CPLR BYPASS

FLB

NOT USED

FLA

AUTO SIIENT TUNE

NOT USED

SEND

AGC OFF

AGC

SPARE SW

DATA

DN BUTTON

SCAN DET

RE GATN POT

+13VDC

AUDIO

UP BUTTON
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O
O
O s
O
O 9

On
O 13

15

zo Q/A

AGC FAST

ACG REAR PANEL

REMOTE

RF GAIN

360 AUTORFTUNE

MEMORY ERASE

RFL
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5.9.1.4 Controller Board, 1A5

See Figure 5.20 for the schematic of the Control-
ler board.

This board contains the major components of the
control system for the MSR 8050A transceiver.
The heart of the system is the microcontroller, U1;
program memory storage is provided by EPROMs
U3 and U4; data storage is provided by static
RAM U5 and non-volatile RAM U6; up to eight
levels of program interrupts are handled by U11.
Also included on the board are output latches and
circuitry to reset the system to prevent system
lock-up.

5.9.1.4.1 Microcontroller

U1 is an 8-bit microprocessor which uses up to
32k of external memory in the system. Data bus
information from the uP is latched by U2 and sent
to bus transceivers, U8 and U9, before connect-
ing to the rest of the ICs in the system, except for
program memory chips U3 and U4. The high four
bits of the address bus are tied to U21, a4 to 16
line decoder, to select other memory chips in the
system, such as the DAC chip, keyboard chip,
UART chip, etc. U15, a retriggerable one-shot
multivibrator, is used (as a watchdog timer) in
conjunction with U27 to reset U1 following power
dropouts. U27 provides a very positive reset
pulse to the uP and latches U10 and U14 when-
ever the source voltage is momentarily lost and
returns. This resets the front panel display and
prevents erroneous information from appearing
in the display.

5.9.1.4.2 External RAM

U5 is a static RAM used for temporary storage
("scratch pad”) by the uP. Information stored on
its chip is volatile and will be lost if power is
removed from the unit.

5.9.1.4.3 Channel Data RAM
U6 is a 2k static RAM with a built-in lithium battery

for memory backup power. Channel information
is stored on this chip during channel entry. This

device incorporates a special protection circuit to
disable the "write" function if the supply voltage
dropsbelow 4.75 VDC. This prevents any change
in channel data during power up or power down.
When the supply voltage is removed, data is re-
tained in memory by the lithium battery.

5.9.1.4.4 Priority Interrupt

U11 is a priority interrupt chip that can handle up
to eight levels of interrupt, with priority estab-
lished by the uP. Once the level is set, this device
rejects interrupts with priority lower than the set
level.

5.9.1.4.5 Input Buffer

U12 and U13 are 8-bit tri-state buffers that pro-
vide an interface between inputs and the data
bus.

5.9.1.4.6 Address Decoder

U7 is'a 4 to 16 line decoder used to decode the
lower 4 bits of the address bus. Itis used to select
one of the 8-bit latches during the uP write cycle.

5.9.1.4.7 Band Decoder and Buffer

Three-bit band information is latched by U14 and
decoded by the 3 to 8-bit decoder, U16. U14 also
supplies the high pass filter bypass signal and the
/MIC KEY ON signal. U16 provides the eight
band outputs to drive the respective Band LED,
DS1 through DS8, and band buffers U24 and
uU25.

5.9.1.4.8 Read/Write Chip Select

U18 and U26 are used to select the proper des-
tination or source chip during internal and exter-
nal data read and write cycles.

5.9.1.4.9 Miscellaneous Signals

Latch U10 provides the KWA, SIL TUNE, TUNE
B, /TX INHIBIT, PRESEL BYPASS and /MUTE

signals. It also provides the uP KEY signal
through buffer U20.
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700600-412-001 MSR8050A,STORED PROGRAM ASSEMBLY (U3

(700041-536-001)

PART NUMBER

DESCRIPTION

SYMBOL

PART NUMBER DESCRIPTION SYMBOL
700122-415-001 IC, EPROM 27128A u3
700011-430-001 OBJECT CODE (SOFTWARE) 3)

700041-536-001 -- MSR8050A, CONTROLLER BD. (W/EPROM)

PART NUMBER

DESCRIPTION

SYMBOL

700600-412-001
700041-536-951

STORED PROGRAM ASSY.
CONTROLLER BD.

3

Figure 5.19

CONTROLLER BOARD ASSEMBLY

600119-419-040
600119-419-020

600119-419-028
600119-419-024
600297-314-013
600297-314-015
600202-314-007
600302-314-013

600297-314-016
630093-306-501

600109-410-001
700004~-390-002
700004-390-001
600064-419-001
600091-376-001
600125-376-007
600080-413-001
610024-341-075
615014-341-075
622034-341-075
651004-341-075
610014-341-075

700109-415-001
600277-415-001
702024-415-001
702020-415-001
702021-415-001
702013-415-001
702014-415-001
702011-415-001
702008-415-001
702022-415-001
600076-415-001
702019-415-001
702009-415-001
700123-415-001
702012-415-001
600627-415-004

600990-415-001
702015-415-001
600716~-415~001
600212-378-001

IC SOCKET, 40 POS.
IC SOCKET, 20 POS.

IC SOCKET, 28 POS.
IC SOCKET, 24 POS.
CAP. 10UF, ALUM, 50V
CAP., 15UF, 35V

CAP. 1UF, 35V, TANT.
CAP. .1UF, MYLAR, 50V

CAP. 22UF, ALUM, 25V
CAP. 30PF, 3%,

MICA, 500V

DIODE 1N4148

LED, HIMP7019 , YELLOW
LED, RED, SUB. MIN.
4 POS VERTICAL MT.
CHOKE 4.7UH

CHOKE 33UH
TRANSISTOR 2N2222A
RES. 10K, 1/4W, 5%
RES. 1.5K, 1/4W, 5%
RES., 220K, 1/4W, 5%
RES. 510, 1/4, 5%
RES. 1K, 1/4W, 5%

IC, 80C31BH

IC 74LS273, FF W/CLR
IC, 82C59A

IC, 74HCT244

IC, 74HCT273

IC, 74HCT123
IC,74HCT138

IC, 74HCT32

IC, 74HCT04

IC, 74HCT373
IC,7407,HEX BUFF/DRV
IC, 74HCT241

IC, 74HCTO8

I.C. TL7705A

Ic, 74HCT93

IC 6116, 2K X 8
CMOS RAM

IC MK 48202-25,RAM
IC,74HCT154

IC MC8T28P
MICROPROC XTAL

(U1)
(U2, 10,
12-14,22)
(U3, 4,11)
(Us=7,21)
c1

c14

c1s
c2,5-13,
16-20,22
25,23
29-31
c21

c3,4

CR4
DS1-9
DS10
H1,2
Ll
L4-11
Q1
R1,6
R2,5
R3,4
R7
R8,9,
11,12
Ul

U10
U11
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CONTROLLER BOARD, 1A5

PIN CONNECTIONS AND VOLTAGE READINGS

1A5-P3
GND (:) 1
MUTE (:) 3
+5VDC
O s
TXINHIBIT O 7
CSE O 9
KWA
O 11
P KEY Q 13
4
DB O 15
® Q 17
2
o O 19
DB3 <:) 91
CS#4 O ’3
AO
O 25
SB <:> 27
CS#3
— O 29
O
Cs¥0 O35
"R O3
O 39
NOT USED (:> 41
CS#8 O i

20

GND

PRESEL BYPASS

+5VDC

TUNE B

CSA

SIL TUNE B

CSD

DB5

DB6

DB7

DB1

DBO

KEYPAD CS

- UART CS.

NOT USED

CsC

RESET

CS#6

CS#7
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CONTROLLER BOARD, 1A5

PIN CONNECTIONS AND VOLTAGE READINGS

1A5-P4
AGC DUMD Ol 1
NOT USED O s
NOT USED O 7
A/D INTR
O 9
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O 11
CPLR EN B
13
L 8
15
AUTO SILENT O 17
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VSWR RETUNE O
21
e O 23
TXO0
25
LI, BITE O
O
AND 7 O 2
BAND 1 O 11
BAND 6
O 33
BAND 2 O 35
BAND 5 O 37
MIC KEY
o Q 39
HPF BYPASS O 41
GND O 43
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5.9.1.5 Serial/Synthesizer Latch Board, 1A22

See Figure 5.22 for the schematic of the Serial/
Synthesizer Latch board. See Table 5.9 for the
remote control switch settings.

The Serial/Synthesizer Latch board contains the
latches which transmit the desired frequency in-
formation from the microprocessor to control the
synthesizer, the MSR 1020 linear power amplifier
control interface, the BCD interface circuitry and
the remote control interfaces for various serial
data formats.

5.9.1.5.1 Frequency Control and Channel
Number Latches

Integrated circuits U9, U10, U11 and U12 are
used to latch the frequency information from the
microprocessor data bus necessary to control the
synthesizer output frequency. U8A, U8B, U8C
and U8D enable the latches at the proper time
based on data bus information. These TTL sig-
nals are in BCD format and are latched after the
write cycle until new information is written into the
latches again. U13 latches the channel informa-
tion in BCD format and sends it to the rear panel
accessory connector via buffer/inverters U14 and
U15.

5.9.1.5.2 MSR 1020 Linear Power Amplifier
Interface

This circuit (U16A, B and C) is used to energize
the MSR 1020 when power levels 3 (500 watts) or
4 (1000 watts) are called for. When the trans-
ceiver is in power levels 1 or 2, PS5 pin 11 is low,
U16A pin 1 is low and Q3 is OFF. So no current
is supplied to P5 pin 26 to turn on the LPA. When
power level 3 or 4 is selected from the front panel,
the uP provides a logic low to P5 pin 11, turning
on Q3 to supply current to turn on the LPA (if it is
connected). The resulting voltage drop across
R20 causes the output of U16C to go high, driving
the output of U16B low to signal the pP that an
LPA is connected and the selection of power level
3or4islegal. If an LPA is not connected, there
is no current flow in Q3, and no voltage drop
across R20. So the output of U16B will be high
signalling the uP that an LPA is notconnected and
selection of power levels 3 or 4 is not allowed.

5.9.1.5.3 BCD Interface

U17, U18 and U19 modify the BCD synthesizer
control signals to BCD outputs corresponding to
the input frequency to which the transceiver is set.
This is done by subtracting 4 MHz from the BCD
synthesizer signals. This data is used by the
preselector/postselector option to tune the selec-
tive circuits to the transceiver frequency. U18 and
U19 are adders which are converted to subtract 4
from the 10 MHz and 1 MHz BCD inputs. U17 is
an octal tri-state buffer which provides buffered
BCD outputs from the 10 kHz and 100 kHz dec-
ades. These outputs are independent of the 10
MHz and 1 MHz signals and are not affected by
the 4 MHz subtraction. U4C provides a signal to
the preselector to bypass it during transmit or
when receiving frequencies below 1.6 MHz.

5.9.1.5.4 Remote Control Serial Data Interface
Circuitry

U2D and U2E provide a remote control bus inter-
face for 300 Baud FSK use with the Optional
Audio /O board and the Optional Tone Key/
Modem board.

In addition to sending control and status infoma-
tion with FSK signals, the board can use RS-
232C, RS-422, RS-423 or MIL-STD-188C inter-
faces for communication in a remote control net-
work. Rear panel connector J35 provides an
input/output port for this purpose. Line driver USA
and U5B provide the unbalanced capability for
transmission of RS-232C, RS-423 and MIL-STD-
188C, while U6A and U6B provide the balanced
output capability for RS-422. In data reception,
both the balanced and unbalanced inputs are
accepted by line receivers U7A and U7B. The
type of interface desired is selected with switches
S1,S2 and S3. Referto Table 5.9 for instructions
on proper switch position. When MIL-STD-188C
is used, tri-state inverter U3 is switched into the
signal path ahead of the line drivers to invert the
sense of the signal.

The serial control/status remote control data
passes to and from the line drivers and receivers
as well as the modem via data Bus A and Bus B.
The UART monitors both buses through AND
gate U4D. Tri-state buffer U2A and U2B is used
by the UART to place control/status data on both
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buses. wave which alternately drives Q1 and Q2 to
_ saturation so thatthe resulting peak-to-peak swing

-10 VDC is required by USA and U5B for proper  provides a 0 to +13 VDC square wave. This is

datasignal level transmission. Thisis suppliedby  detected in a negative voltage doubler, providing

U1, Q1 and Q2. U1 is a free-running oscillatorat  -10 VDC.

afrequency of about 10 kHz. Its outputis a square

Table 5.9 REMOTE CONTROL DATA MODE SWITCHES

BAUD RATE SWITCH
olol818]8]8 1)TumoﬁA§mwerwhen
5|8 -1 9.8 2)::“nquas.tbe th
switches must be setto one
1 0 X1ofX] X)X of the configurations listed.
g f)‘ g g ;’( ’é g 3) S2, 53, Baud Rate Switch:
4 X x| x| ol ol o X=Closed=On 0=Open=0ff
* FSK-To-Digital Transitional Radio
RX B, TX B PORTS RX A, TX A PORTS C/S PORTS
[=) )
;< 0nZ| 0@
%) Q2| |o 02| |SE K| Sk
dol o818 ao|la| 8|3 B6| o A At
891915 18] 1881815161 120 02| 02| 5%
eele(s |2 | |gg|2|5(2| |c9 88|08
st-1 | — | —| —]|—] |w [oNfuwr|ur| [— — | — | —
o | — | —f—|—]| |oNn [ur|DN|DN| | — | — | — | —
3| —|—|—|— UP |DN|DN|DN| | — — | —
4 v |oN|UP|WP| |[— |—|—|—]| |—
5 | UP | DN| UP| UP —_— | —_—| - — —_ —_ - | —
21 |—|—|—]—]| [— |—|—]|— X 0 X 0
2 | —=|—=|—| = [—|—|— 0 0 0 X
3 | —|[—|—|— X | x|[of X —_—| = = | —
4 | —|—|—|— 0 o|[X] o — —_— — | —
5 —_ =] |— X X]|0 X —_ — — —_
6 —_ | —] -] 0 0 X 0 — —_ —_ —
7 X X 0 X — | - —| — —_— _— _— —_
8 0 0 X 0 — — —| — —_ —_ —_— —_—
9 X X 0 X —_ | - — —_ — _—
10 0 0 X 0 — | = =] — —_ —_ —_ —_
S3- 1 —_— == |- X X|X| o _— —_
2 | — —|— 0 ojlojo —| - —
3 | —|—=|—|— X | x| x| o] | — —
4 | —|—]—]— 0 olo] o — -1 =]—-
5 0 () 0 0 -— — — — — —_ — —_
6 X X[ X 1o —_ | —| —| — —_ —_ | — | —
7 | x [x]|x]o —_ ===l =] =] = —
8 0 0 0 0 —_— | —_— -] — —_— —_— — —
9 |l—|—|—F1I|—|—|—=|—1 [|X 0 0 X
w|l—|—|[—F]||—|—|—|—] |0 0 X 0

5-70



HI

CR4
- |
F?|l} an &
2 5 o} ; g
CR3 o sk ERT
= ofule | of ® 7
elle = ‘o] e s ele | ope b
coflo i e ® R s}e 1
ofle ! e of als s efs o} a
™ :’3. “.,i ;'::T :% ™
& P ok [HERO™Y g
H2 et e of;
‘olfel e of ¢
® C e ® : ?
GF| Re
G
~] Rl R S
v ofle !
e e
Jot e
H3
O RI5
']

(700021-536-001)

PART NUMBER DESCRIPTION SYMBOL PART NUMBER DESCRIPTION SYMBOL
600297-314-025 CAP. 47UF, ALUM, 25V c1,3 647004-341-075 RES. 470, 1/4W, 5% R2,20
600297-314-013 CAP. 10UF, ALUM, 50V C11,13 610004-341-075 RES. 100, 1/4W, 5% R21
25,27 630024-341-075 RES. 30K, 1/4W, 5% R24
600302-314-013 CAP. .1UF, MYLAR, 50V | €2,5,7,9 691024-341-075 RES. 91K, 1/4W, 5% R25
12,14-21 643014-341-075 RES. 4.3K, 1/4W, 5% R3
23,24,26 610024-341-075 RES. 10K, 1/4W, 5% R4-6,14,
600297-314-016 CAP. 22UF, ALUM, 25V c22 15,19, 22
600268-314-011 CAP. .015UF, CER,50V c4 26
600302~314-001 CAP .001UF,MYLAR, 63V C6,8,10 622014-341-075 RES. 2.2K, 1/4W, 5% R7,8,10
620094-341-075 RES. 20, 1/4W, 5% R9,11
600380-314-002 CAP SIP .1UF X 9 CP1,2 600106-340-011 RES NETWORK 10K X 7 RP1
600006-411-007 DIODE IN4734A 5.6V CR1,2 600244-616-005 DIP SWITCH, SPDT X5 S1
600109-410-001 DIODE IN4148 CR3,4,7,8 600235-616-010 DIP SWITCH, SPST X10 s2,3
600011-416-002 DIODE IN4004 CR5
600261-230-001 TERMINAL TP1,2
600064-419-003 3 POSITION VERTICAL MT| H1
600064-419-004 2 POSITION VERTICAL MT| H2 600074-415-001 IC NE555, TIMER Ul
600064-419-005 1 POSITION VERTICAL MT| H3 600016-415-001 IC 7406, HEX INV.,0/C | Ul4,15 .
600324-415-001 IC IM339, COMPARATOR | Ulé6 Figure 5.21
702006-608-005 J1 702020-415-001 IC, 74HCT244 u17
702006-608-023 J2 601012-415-001 IC 4560, NBCD ADDER U18,19
700102-415~001 IC, 74HC367 u2
600094-403-002 RELAY, Dgg'l‘. 24V, K1,2 700103-415-001 Ic: 74HC368 u3 SERIAUSYNTHESIZER
3A CONTACTS 600271-415-001 IC 74LS08,AND,2-IN QUAD U4
700106-415-001 IC, MC3488 Us LATCH BOARD ASSEMBLY
600116-413-002 TRANS, 2N3906 Q1 700107-415-001 IC, MC3487 U6
600229-413~003 TRANS 2N3904 TO-92 Q2,3 700105-415-001 IC, MC3486 u7
600411-415-001 IC 741S32, OR, 2-IN us
610094-341-075 RES. 10, 1/4W, 5% R1 600277-415-001 IC 74LS273, FF W/CLR U9-13 5-71
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SERTAL/SYNTHESIZER LATCH BOARD, 1A22

PIN CONNECTIONS AND VOLTAGE READINGS

1A22-J1

M4 O 1
GND O 3
RXB BAL O s
TXB

O 7
1M8 O 9
TXB BAL O 11
RXA BAL O 13
TXA BAL

O 15
RXA

O 17
TXA QO 1
100K1 O ’1
10K1 O
100K2

O 25

O

O 29

O 31

O 33

O35

O 37

Q 39

O 4

O 43

5-74

20
0
6 O
8O
10O
120
140
16 O
180)
200
20
24 (O
260
28 O
30 O
32O
34 O
36 O
38 O
40 O
20
44Q

X2

PRSL TX/BYPASS

10K8

100K8

10K4

100K4

10K2




SERTAL/SYNTHESIZER LATCH BOARD, 1A22

PIN CONNECTIONS AND VOLTAGE READINGS

1A22-J2
1 2
1's KHZ 8 O O 1'S KHZ 4
O 3 40
10'S KHZ 2 O O 1'S KHZ 1
5 6
10's KHZ 1 O 7 g O 1'S KHZ 2
10'S KHZ 4 : O o 10 O 10's MHZ 1
10'S KHZ 8 O 1B O 10'S MHZ 2
100'S Hz 8 1'S MHZ 8
O B 140
100'S HZ 4 1's MHZ 4
O15 160
100's HZ 1 O 17 lgo 1'SMHZ 1
100'S HZ 2 O 19 200 1'S MHZ 2
10's Hz 2 O ” 220 100'S KHZ 8
10's HZ 1 100'S KHZ 4
23 24
10'S HZ 8 O O 100'S KHZ 1
O 25 26 O
10'S HZ 4 1Q0'S KHZ 2
O 27 28 O
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SERTAL/SYNTHESIZER LATCH BOARD, 1A22

PIN CONNECTIONS AND VOLTAGE READINGS

(OUT) MODEM TX DATA

DB4

KWB

DB2

DB3

cs4

1'S CH NO.1

1'S CH NO. 4

10'S CH NO. 10

10'S CH NO. 40

CSO

WR

PSL BYP

(N.C.) TX3

TX CTL
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1A22-P5

GND (:) 1
+13VDC <:) 3
+5VDC <:> 5
(IN) UART XMT
— O 7
Cs3

O 9
KWA

2O &

0
6 O
80O
10O
120
140
16 Q)
180
200
220
240
26 O
28 O

+26VDC

+5VDC

UART RCV (OUT)

Cs2

Csl

MODEM RX DATA (IN)

DB5

DB6

DB7

DB1

DBO

IPA ON

1'S CH NO. 2

1'S CH NO. 8

10'S CH NO. 20

10'S CH NO. 80




5.9.2 REAR PANEL ASSEMBLY, 1A2

The Rear Panel assembly contains the 125 watt
Power Amplifier assembly 1A2A2, Accessory Con-
nector board 1A2A1, three 25-pin "D" connectors
(for 600 ohm audio input/output, external equip-
ment interface and remote control interface), 5
MHz Reference In/Out connector and switch, PA
fan connector and the Antenna connector.

5.9.2.1 Ribbon Cable Connectors

J35, 36 and 37 are 25-pin "D"-type connectors
with a 26-wire ribbon cable attached to each one.
Each cable is terminated by a 26-pin ribbon
connector at the opposite end. J35 goes to J1 on
the Serial/Synthesizer board, J36 goes to J1 on
the Audio I/0 board and J37 goes to J31 on the
Mother board. J37 is for external equipment
interface, J36 is for 600 ohm audio input and
output, and J35 is for an optional remote control
or preselector.

5.9.2.2 Coaxial Cable Connectors

J34 is the rf input/output connector for the trans-

ceiver. Itis normally connected to an antenna or
antenna coupler through alength of coaxial cable.
J39 is a BNC coaxial connector used as input/
output for a 5 MHz frequency reference. If de-
sired, an external 5 MHz source may be used as
the standard for the transceiver, or the internal
transceiver 5 MHz standard may be used as a
reference for other external equipment. Three
coaxial cables, P1, P2 and P3, from the Mother
board, plug into the Power Amplifier module.

5.9.2.3 Quick-Disconnect Wires

Two wires from the switching power supply, or-
ange for +26 VDC and black for ground, attach to
the Power Amplifier module and Rear Panel
groung lug E5, respectively.

5.9.2.4 Multiwire Cable

A multiwire cable with 14 pin connectors at each
endis usedtoconnectthe Power Amplifier module
with the Mother board, J25.
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(700200-539-001)

PART NUMBER

DESCRIPTION

SYMBOL

600407-705-001
602014-536-001
600338-604-001
600030-642-017
700023-700-001
701501-610-001

600297~314-018
600272-314-001

600006-396-030
600866-540-006
600866-540-040
600866-540-041
600373-606-001
600162-606-001
600377-606-001
600267-622-001

600270-606-004
600270-606-002

600289-616-006

600014-613-002

FUSE HOLDER

125W PA ASSY

ACC CONN PBA
SHIELD

GROMMET

FAN ASSY. 24V LPA
PANEL SUB-ASSY

CAP. 22UF, ALUM, 50V
CAP .1UF, CERAMIC, 50V

FUSE, SLOW BLOW, 5A

RIBBON CABLE
RIBBON CABLE

RIBBON CABLE

CONN. UHF, PANEL MOUNT
CONN. BNC INSULATED,
PANEL MOUNT

CONN CIRC 5 PIN(BLOWER)

TOROID CORE

RIGHT ANGLE MALE CONN.
RT ANGLE FEMALE CONN.

TOGGLE SWITCH

Cc3
C4

Fl

J37
J36
J35
J34
J39
J4l
L2

P24
P29

S1

XF1

Figure 5.23 REAR PANEL ASSEMBLY
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Table 5.10 TRANSCEIVER REAR PANEL CONNECTORS

1A2 1A2 1A2
U35 (DB 25P) J37 (DB 25S) J36 (DB 25P)
RS-232/BCD SIGNAL IN/OUT 600 OHM IN/OUT
(See Table 2.8) (See Table 2.4) (See Table 2.6)
PIN PRESEL RS-232,422,423 | PIN PIN
MIL-STD-188
1 1MHz "4" 1 +13 VDC Out 1 (Key in)
2 Gnd Gnd 2 -Spare- 2 Cont Stat C
3 RXB Bal 3 -Spare- 3 Cont Stat D
4 TXB 4 +26 VDC Out 4 Key Intlk
5 1MHz "8" 5 -Spare- 5 /Ext Key
6 TXB Bal 6 -Spare- 6 Sw STD 4W/RX
A
7 RXA Bal 7 /Pwr On 7 Sw STD 4W/RX
B
8 TXA Bal 8 -Spare- 8 Sw STD 4W/TX
A (2W A)
9 RXA 9 /Mute 9 Sw STD 4W/TX
B (2W B)
10 TXA 10 -Spare- 10 /Mute
11 100kHz "1" 11 -Spare- 11 /FSK
12 10kHz "1" 12 Gnd 12 /FSK Key
13 100kHz "2" 13 Gnd 13 Gnd
14 1MHz "2" 14 -Spare- 14 /Data
15 1MHz "1" 15 -Spare- 15 Cont Stat A
16 10MHz "2" 16 -Spare- 16 Cont Stat B
17 10MHz "1" 17 TX2 17 Data/FSK 4W
TXA
18 RXB 18 /Ext Key 18 Data/FSK 4W
TXB
19 /TX2 19 AGC 19 Data/FSK 4W
RXA
20 /TX-PRESEL 20 (Key pin) 20 Data/FSK 4W
BYP RXB
21 10kHz "8" 21 +5 VDC Out 21 Std 4W RXB
22 100kHz "8" 22 /Scan Det (out) 22 Std 4W RXA
23 10kHz "4" 23 /Scan Stop (in) 23 Std 4W TXB
24 100kHz "4" 24 -Spare- 24 Std 4W TXA
25 10kHz "2" 25 -Spare- 25 /Scan Stop
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Table 5.10 TRANSCEIVER REAR PANEL CONNECTORS (Cont.)
(See Table 2.2)

J38 ACCESSORY CONNECTOR

PIN

FUNCTION

S<AMITOVZZIrXCIOTMMOoOO®>

o)

£<C-"TOIIXTTTQ@TO0QA0TEQON<X

WP N< X
W >

External PRIl
/Band 2
/Channel "2"
External ALC
/Medium Power
TX2

/Key Interlock
/Silent Tune
/Band 8

/Cplr Bypass
External ACC Gnd
/Band 3
/Channel "1"
/Cplr FAULT
/TUNING
Ground

+26 VDC
/TUNE

/Band 6

/LPA On
/Band 1
/Channel "40"
Ground

/Cplr Enable
/Key Enable
/Channel "8"
/Surveill Tune
/Band 7
External ACC
/READY
/Band 4
/Band 5

Refl Power

Ground

+26 VDC
/Channel "20"
ALC Gnd
/Channel "80"
/Channel "10"

Spare
/Channel "4"
Ground

+26 VDC
+26 VDC

5-81



(602014-536-001)

PART NUMBER DESCRIPTION SYMBOL

600302-314-001 CAP .001UF, MYLAR, 63V | C1,2

600261-230-001 TERMINAL E1l-3
600477-606-005 CONN J3s
600866-540-008 RIBBON CABLE J6l
600866-540-009 RIBBON CABLE Je62
600380-314-002 CAP SIP .1UF X 9 Z1-4

Figure 5.25 ACCESSORY CONNECTOR BOARD ASSEMBLY
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5.9.2.5 125 Watt Power Amplifier, 1A2A2

The solid-state Power Amplifier assembly (P/N
600407-705-001) consists of aPC board mounted
to a heatsink. Heat-dissipating elements are
electrically connected to the board yet mechani-
cally mounted to the heatsink for thermal conduc-
tion. The assembly may be removed from the
rear panel (along with the co-mounted fan assem-
bly) with four screws. Electrical disconnect is via
three coax connectors (SMB), a multiwire con-
nector and two quick-disconnect wires.

The solid state power amplifier accepts the +13
dBm RF drive input from the High Pass Filter
assembly 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 overtemperature.
These voltages are fed to the Half Octave Filter
board which, via feedback to the Transmit Modu-
lator board, controls overall transmitter gain and
power output. Contained also in this module is a
+13.2 VDC regulator that supplies regulated +13
VDC to the radio.

5.2.9.5.1 Description

The RF signal is fed into P1. R49, R50 and R51
form a 2 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 CRS. 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 trans-
forms 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 connected in
parallel. C49, the capacitor in parallel with the
primary of T4 and capacitor C28, compensates
for leakage inductance in T4, and provides 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 R6is applied to Q4. When current through
R6 reaches a value established by the adjust-
ment of R16, a voltage appears at E5. This volt-
age, 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
output voltage is setby the adjustment of R2. The
output current of the voltage regulator is limited to
approximately 2.0 amps. Whenthe voltage across
R53 begins to exceed 1.4 volts, diodes CR4, CR5
and CR6 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
Q9 is fed to the exciter and when excessive, drive
to the amplifier is reduced.
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DUAL
oreee .\ REGULATOR
' ASSY
1A4A1
(U1, U2)

s

R T b

{ Fo B

CABLE (J1)
(BLU MARKER)

PA OUTPUT P3
CONNECTED TO CABLE (J3)

CONNECTED TO  +24VDC 24 vpe () CABLEASSY (RED MARKER)
PA INPUT P E38/3 (RED) E4 (BLK) OTHER] RECEIVE INPUT J2
+24VDC BOARD CONNECTED TO CABLE (P2)
E38/P3 (RED) J25 (ORANGE MARKER)

(600407-705-001)

PART NUMBER DESCA(PTION SYMBOL

600112-233-004 COMPONENT CLIP

600389-707-001 CABLE ASSY

601192-536-001 125W LPA PBA

600170-419~-004 THERMAL YNSULATOR

600017-416-001 DIODE MR11:21

600365-713-001 THERMISTER ASSY

600219-413-001 TRANSISTOR MJE1102 Q2

600273-413-001 TRANSISTOR BLV20 Q5,6,7

641320-542-009 TRANSISTOR SD1407-~ Q8,5
MATCHED

610004-341-425 RES 100 2W R58,59

600009-340-049 RES .05, 10W, 3%, R6
HEATSINK

L 635107-507-001 TRANSFORMER OUTPUT T4

Figure 5.26 125 WATT LPA ASSEMBLY



(601192-536-001)

PART NUMBER

DESCRIPTION

SYMBOL

PART NUMBER

DESCRIPTION

SYMBOL

600176-608-001
600025-419-001
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
600189-314-015

600006-411-007
600006-411-019
600011-416-005
600108-410-001
600252-230-002
600064-419-004

600385-606-001

600028-402-006

600091-376-001
600125-376-009
600145-513-001
600146-513-001

600198-606~-002

CONN.

JUMPER STRAP

TRANSISTOR PAD

CAP.

CAP.
CAP.
CAP.
CAP 5
CAP 1
CAP 2
CAP 1
CAP.
CAP.

CAP.
CAP.

DIODE
DIODE
DIODE
DIODE

QUICK
2 POS

CONN.
PC MO

12vVDC
CHOKE
CHOKE
11UH
35UH

CONN.

.1UF, CER, 50V

20PF,3%,MICA, 500V
1UF, CER,S50V
680PF, CER, 100V
6PF,3%,MICA, 500V
00UF 50V
7PF,3%,MICA,500V
0OPF, 3%,MICA, 500V
1UF, ALUM, 50V
330UF, 6V, TANT.

.01UF, CER,100V
.01UF, CER,100V

IN4734A 5.6V
IN4746A 18V
IN4001
IN4152

CONN. TAB
. VERTICAL MT

FEMALE MIN. RF,
UNT

RELAY
4.7UH

22UH
TOROID COIL
TOROID COIL

MALE MIN. RF,

PC MOUNT

c1,7,8,
10~16,20
4,24,26,
53,31,33
37,6,30
c19

c25

c27

c28
c3,5,52
c32

c34
C39,42,35
c40,43,
50,51
C44,45,46
48,17,18,
23,38,41

CR1

CR2
CR3,4,5,6
CR8
E3,4,38
H1,2

Jz2

K1,2

L1,2
L3
4
L6,7

P3,P1

600082-413~-001
600154~-413-001

613014-341~075
647004-341-075
691014-341-075
627024-341-075
610014-341-075
662004~341-075
610094-341-205
647004-341-325
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

TRANSISTOR 2N2219A
TRANSISTOR 2N2907A

RES. 1.3K, 1/4W, 5%
RES. 470, 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%
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%

TRANS , BROADBAND INPUT
TRANS, DRIVER, 125W PA
TRANS, DRIVER, 125W PA

RELAY SOCKET

Q1
Q3,4

R1,3
R10

R11

R12

R13

R14
R18,25,28
R19,22
R2,16

R20
R21,23,
24,30
R27
R31
R33,50
R34
R35,43
R36
R37

R38
R39-42
R4,5
R44,47

R45
R46
R49
R51
R52,54,
55,56
R53
R7,15
R9,17

T1
T2
T3

XK1, XK2

Figure 5.27
24V PA PC BOARD ASSEMBLY
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5.9.3 POWER AMPLIFIER FAN

See Figure 5.29 for the schematic of the PA Fan.

The PA Fan is installed over the PA heatsink on
the Rear Panel assembly and aids in cooling the
heatsink during long periods of transmitter opera-
tion. The fan is set to operate whenever power is

applied to the transceiver.

(700023-700-001)

PART NUMBER

DESCRIPTION

SYMBOL

600079-236-001
600027-387-003
603186-602-001
700100-387-001

600377-606-001

SNUB BUSHING
FINGER GUARD MOD
HOUSING

FAN, 24 VDC

CONN. CIRC, 5 PIN

Bl
Pl

@

(BLOWER)
P1
RED A
B
H
BLACK. =
D

Figure 5.29 PA FAN ASSEMBLY/SCHEMATIC

+26V

GND
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5.9.4 FREQUENCY SYNTHESIZER
See Figure 4.4 for the Synthesizer block diagram.

The Frequency Synthesizer consists of four
subassemblies: Reference board 1A8, Minor
Loop board 1A9, Translator Loop board 1A10,
and Major Loop board 1A11. The synthesizer
generates the three local oscillator (LO) signals
that determine the operating frequency of the
transceiver. These signals are obtained from the
5 MHz frequency standard directly and by a
combination of direct synthesis and digital phase
lock techniques. Frequency accuracy is depend-
ent only upon the accuracy of the frequency stan-
dard located on the Reference board.

5.9.4.1 Reference Board, 1A8

See Figure 5.31 for the schematic of the Refer-
ence board.

The Reference board contains a 5 MHz TCXO
and associated counters/dividers. An input is
provided for connecting the optional High Stability
Ovenized Frequency Standard instead of the
TCXO. The third LO (5 MHz) is supplied by this
boardto the Transmit Modulatorboard 1A16tobe
used as a carrier generator in Transmit mode. A
1 kHz signal is supplied by this board to the Minor
Loop board for a phase detector reference. Also
included on the board are a +24 VDC regulated
power source and a 50 kHz square wave refer-
ence signal, both of which are applied to the Major
Loop board.

The 5 MHz reference signal from the TCXO (or
oven standard) is buffered by U2 where it is split
into two paths: one goes to the 3rd LO switch (part
of U2), and the other goes to U1 where itis divided
by 100. U6 is a buffer for the U1 output supplying
the 50 kHz Reference signal to the Major Loop
board. The 50 kHz is also supplied to a power
amplifier Q1 and Q2, the output of which is recti-
fied, filtered and regulated to provide the +24
VDC source.

The AM and Rx lines are buffered and inverted by
Q4, Q5 and associated circuitry, and are routed
by U2. If the MODE switch is in the AM position,
the AM line will be low, so U2 output will be high,
driving pin 3 of U2 high to inhibit the 3rd LO output.
Transistor Q3 is an emitter follower which sup-
plies the 3rd LO output through a harmonic filter.
This output is adjustable with R9 and is normally
set to 0 dBm (0.224 VRMS).

The 1 kHz reference signal to the Minor Loop
boardis supplied by U6, which then drives a three
section RC filter, converting the square wave into
a sinusoid at R25. The upper section of U7
amplifies the 1 kHz sine wave reference, while the
lower section is used to bias the upper amplifier at
1/2 the supply voltage.

The 1 kHz reference signal to the Minor Loop
board is supplied by U6, which then drives athree
section RC filter, converting the square wave into
a sinsoid at R25. The upper section of U7
amplifies the 1 kHz sine wave reference, while the
lower section is used to bias the upper amplifier at
half the supply voltage.
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Figure 5.30

REFERENCE BOARD ASSEMBLY
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H3|

R37
H1 R34

R12

R24
R29

HZ

ol
1t

H4

(601080-536-003)

PART NUMBER DESCRIPTION SYMBOL
600672-612-002 FILTER CAN
600004-638-002 INSULATOR WASHER
600297-314-016 CAP. 22UF, ALUM, 25V C1-10,12
14,32,33
600268-314-008 CAP. .01UF,CERAMIC,50V | C11,15-18
26,28
600269~314-016 CAP. 27PF,CERAMIC,500V | €13
600297-314-010 CAP. 4.7UF, ALUM, 50V [ c19
610003-306-501 CAP 100PF,3%,MICA,500V [ C20
600204-314-039 CAP .0012UF,MYLAR, 630V | C21,25,44
615003-306-501 CAP 150PF,3%,MICA,500V | C22,30
600204-314-041 CAP .0018UF,MYLAR, 630V | C23
600269-314-024 CAP. 56PF,CERAMIC,100V | c24
600226-314-008 CAP. .1UF, CERAMIC,50V | C27,46
600204~314-029 CAP .0022UF,MYLAR,1KV | €31
600204-314-001 CAP. .01UF, MYLAR,400V | C34
600204-314-020 CAP. 0.1UF, MYLAR,100V | C35
600269-314-020 CAP. 39PF,CERAMIC,100V | C40
633003-306-501 CAP 330PF,3%,MICA,500V | C41
600204-314~008 CAP. 1UF, MYLAR, 250V [ c42
647093-306-501 CAP. 47PF,3%,MICA,500V | C43
600006~411-052 DIODE IN4749A 24V CR1
600123-410-004 DIODE, VARACTOR, MV2107 CR12,13
600109-410-001 DIODE IN4148 CR2~7,15
600052-410-001 DIODE IN270 CR8,10,14
600002-411-001 DIODE, ZENER, 1N746A CR9,11
600198-608-002 CONN. HEADER, 3 PIN, El
GOLD
600064-419-003 3 POS VERTICAL MT. H1,2
600064-419-004 2 POS VERTICAL MT. H3,4
600198-606-002 CONN. MALE MIN. RF, J1i
PC MOUNT
600190-608-001 CONN, JUMPER, 2 POS. JP1
600125-376-008 CHOKE 47UH L1
600072-376-033 CHOKE 47UH L10

PART NUMBER DESCRIPTION SYMBOL
600125-376-032 CHOKE 10UH L12
600125-376-007 CHOKE 33UH 13,5
600125-376-006 CHOKE 3.3UH 14,2
600125-376-033 CHOKE 1.5 UH L6,7,11
600125-376~-015 CHOKE 470UH 18,9
600080-413-001 TRANSISTOR 2N2222A 01-5,7,9
600025-419-001 TRANSISTOR PAD (Q1-9)
600278-413-001 TRANSISTOR MPS8097 Q6,8
647004-341-075 RES. 470, 1/4W, 5% R1
662094~341-075 RES. 62, 1/4W, 5% R10,12
615004~341-075 RES. 150, 1/4W, 5% R11
615014-341-075 RES. 1.5K, 1/4W, 5% R13,17
610014-341-075 RES. 1K, 1/4W, 5% R2,7,20,

14-16,18
30
610034-341-075 RES. 100K, 1/4W, 5% R23,24
622024-341-075 RES. 22K, 1/4W, 5% R25,26,28
29,35
622014-341-075 RES. 2.2K, 1/4W, 5% R3,22,27
622004-341-075 RES. 220, 1/4W, 5% R33
647094-341-075 RES. 47, 1/4W, 5% R34,39
647014-341-075 RES. 4.7K, 1/4W, 5% R4,32,38
610024~341-075 RES. 10K, 1/4W, 5% R40-42
610024-341-075 RES. 10K, 1/4W, 5% RS,6,19,
31,36,37
610004-341-075 RES. 100, 1/4W, 5% R8,21
600072-360-005 POT 200,1/2W, CERMET, R9
TOP
600261~230-001 TERMINAL TP1-7
702023-415-001 IC, 74HCT390 U1,4,5
600239-415-001 IC 741803, NAND, o/C, | U2
2-IN
600274-415-001 IC 74LS125,BUFFER 3-ST| U3
600111-415-001 IC 74LS04, HEX INV Us
600039-415-002 IC SN72558P U7
600123-378-002 CRYSTAL, 4.99850 MHZ Y1
600167-378-001 TCXO, 5MHZ Y2




3 ALTEANATE Y2
PA - —ouT INF
SMHEZ
| es RGJ TC %O vi3.2v 1’5;‘"":
. $Re0 . Rés !
308 :./o.‘ -’_j, 10¢ (j0¢ 'I - o o l
cio €7 CR2 T
T £ s c:z_L' J_cn { — St e—b—e RS
+5y * Y2 33 22uF .0l + F | inaie8] 470
—————————————————————————— 14 “ 22uF 225 cr3 Irce
| cas ca3 ces cez y | a 04 o —JouTt mia 25v esv | 2% KinasT gz F
TPS! /;‘)J—r—‘(—*—l( 16— vz |q ’/LE?I%L 5{,"{,‘;5 Ci5 v Cl4 CR4 T|N4749A <
smuz ¢ | 0012 47 . 56 150 2 ! Ol == 224F N ey
-1SdbM | R RI1 Ll L7 L6 7 () 1]z 25V +5vY IN$148 +_|_
Oy A q crs | cs
HR == YT A ) 1§ .5 /J-r R3 IN¢148 2 22 uf L—-o
| _gfc?,, RI0 25 ca3 c21 5 & 5MH1 22K CR7 CRG A cs +
RI12¢ (¥4 .0012 ,0018°T .00tZ 56 KRL 241504 . e — pt -
'ez?"“ a T T -3 l ‘F_—J ® ‘ L3 R4 IN4148 IN#148 L_ g
. v
1 d . ) . i 16]15] 14 lsm 9 1] o 4.7k al 269 F 25
-----——————— 3 ) N 2
l *~— +5V 2 U37 “@ VIO' L. sP eneezz 25V .
_chc, RI¢ ¢RIS pV/ .
i.on Tk 2K . o—& {2 > 8
»Rie  ¢RIB o e e o e e e e o a
}—‘ - 2] 3 + 7 8
) ' ' ) ] | i /J; L sy €38
CR8 CR9 "'[’ —T AL + Kol
IN270 N;gu y CRIO +i3.2V | b’
: v‘ IN270 : 12 50 KHZ o NIt
22 [ 2v PP 1]
RiI3 2N2222 Yl 12 va 10
15k $ 49985 MHZ Ju 50 KWL
L - r___1 SWMRZ p
Vs | TPZ E> O !
| T R38) 3 74LSI25
I
Z —— N A—
e C ..7:§_+5V e +5V
| o ° R36
10K § R37 50 KHT. +5V
i lcm L "] ron r222
! T ! T JECT ¢ . TO ALL  TO ALL
Ll ——= —————— : i3 5V w132V
1'— TKaz T 3T T LCé )
o 1 c36 j_ 3, =
R34S U R I wlwﬁgﬂ?l 9 .C?7ve 4] 2 9 22 uF c3
Hi z 47 | w-p.? 0 st +
| —{—e
! U4 us 22uF
74HCT390 74HeCT 390 L2 L 25V
33 47
:|/ﬂ73]_4’ e 1T2[3]4] 7] 8 ‘ + 5
SMuz O RMZ {
Vead 22uf c2
25V +
(e
F
TP6 . __eTP3 Z%SMV
I \KHZ M TP7
4v P-P ?
)
p”___ —_——— — . = __|_—J_—_—____— —_——— —— e —_ - —t . -4 _L_ _'_. _F'
y W A 4 W y ~ y "
12 ¢y 2 0 18 30 43 44 12 5 e I 5 b Y I¥ %% ¥ :1:'
) Q z WQ S = ~ ¥ o a w - - a
£ =2 x Q 2 E P 3 g N
e kR g3 3 g g8 N SN R
v O = O &N z ¥ 2 :
S N N ~ 33 < s ¥
~ v ¥ ) w Y
GRP -003
NOTES:
I. UNLESS OTHERWISE - NoTED- .
RESISTORS ARETIN OHMS, I/4W, * £%; CAPACITOR VALUES ONE OR
GAEATER ARE /I PICDFARADS (pF) , VALUES LESS THAN OME AKE IN
MICROFARADS (uF); INDUCTORS ARE IN  MICROHEMNKYS (uH).
Figure 5.31

REFERENCE BOARD SCHEMATIC

5-91



REFERENCE BOARD, 1A8

PIN CONNECTIONS AND VOLTAGE READINGS
1A8-P15

GND

+13VDC

+5VDC

+24V (+2V)

GND

(NC) 1KHZ REF

(NC) CLRS

5-92

O35
(37
O 39

Q43

20
O
6 O
8O
10O
120
140
16 O
180)
200

GND

+13vDC

+5VDC

50 KHZ REF

REF IN/OUT

CLRS (NC)

CLR (NC)

RX

m 1LOGIC Wi OR uﬂn

1 KHZ OUT

5 MHZ - 15DBM (3RD LO)




5.9.4.2 Minor Loop Board, 1A9

See Figure 5.33 for the schematic of the Minor
Loop board.

The Minor Loop board generates the small (10
Hz) steps in the synthesizer. Its output, a 1.00000
to 1.09999 MHz signal, is the reference for the
Translator loop.

The Voltage Controlled Oscillator (VCO), Q5, is a
Colpitts design whose frequency (100.000 to
100.999 MHz) is determined by the DC voltage at
varactor CR1. The VCO drives two isolated
buffers, Q6 and Q7. Q6 drives a divide-by-10
prescaler U12 which drives adivide-by-10 counter
U13. This is then filtered and amplified by Q8
before being sent to the Translator Loop board.
Q7 drives prescaler U11 which drives the pro-
grammable divider string, U1 through U6.

In the programmable divider string, U3 through
U6 are cascaded parallel-loaded Up/Down count-
ers which are permanently connected to count
down. Counter U6 is the most significant digit
while U1 is the least significant.

U7 is an array of open-collector inverters which
have their outputs connected together to form a
NOR gate. The inputs of this device are con-
nected so that the output goes high when the
counter (U6-U3) contains the number 002. Let's
assume the counter has been loaded with the
number 1240. The counters begin counting down
and because on U2 the D input (pin 2) is low, pin
5 (Q) stays low and pin 6 (/Q) stays high. After
10,000 counts, U6 underflows and U1 pin 7 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

two pulses, pins 9, 11 and 13 of U7 are low, so the
"output" of number 0020 and the D input of U2 go
high again reloading U1, U3, U5 and U6 with the
divide number. The next pulse (000) toggles pin
6 high and pin 5 low so the cycle can repeat. U1
controls the least significant number, and when it
overflows, sets U2 pin 9 which resets preselector
U2 to divide by 10 or 11.

The programmable divider output is fed to the
phase/frequency detector U9, where it is com-
pared to the 1 kHz reference frequency. |If the
divider output is too low in frequency, the phase
detector output dc level decreases, causing the
VCO control line voltage to rise, raising the VCO
frequency to correct the error.

The Loop amplifier, Q2 and Q3, forms an active
loop filter with its feedback components, which
determines the overall loop stability. Q4 forms an
active low pass filter with a sharp cut-off fre-
quency and steep roll-off to attenuate the refer-
ence sidebands. An RC Twin-T notchfilter further
attenuates the first-order sidebands.

The loss-of-lock circuitry operates in the following
manner: phase detector output pins 11 and 4 are
normally a logic high with nearly 100% duty cycle
in a properly locked loop. This drives the base
and emitter of Q1 high, driving U8 pin 2 low. Pins
12 and 4 of U8 are high so the Loss-of-lock LED
is off. When the loop loses lock, the duty cycle
drops at either pin 11 or 4 of U9. This discharges
C35 faster than it can be recharged, so the base
of Q1 drops, causing U8 pin 2 to go high. This
turns on the LED and drives the "LL" line low.

An on-card 8 VDC regulator, U10, supplies the
linear circuits with a clean source voltage.

Table 5.11 lists the Minor Loop output frequency
and divider input frequency information.
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Table 5.11 MINOR LOOP FREQUENCY INFORMATION

LAST 4 DIGITS | .VCO

OF RXORTX |FREQ PROGRAM NUMBER
FREQ - MHZ MHZ 10 KHZ 1 KHZ 100 KHZ
0000 1.0000 0 0 0
0001 1.0001 0 0 1
0002 1.0002 0 0 2
0003 1.0003 0 0 3
0004 1.0004 0 0 4
0005 1.0005 0 0 5
0006 1.0006 0 0 6
0007 1.0007 0 0 7
0008 1.0008 0 0 8
0009 1.0009 0 0 9
0010 1.0010 0 1 0
0020 1.0020 0 2 0
0030 1.0030 0 3 0
0040 1.0040 0 4 0
0050 1.0050 0 5 0
0060 1.0060 0 6 0
0070 1.0070 0 7 0
0080 1.0080 0 8 0
0090 1.0090 0 9 0
0100 1.0100 1 0 0
0200 1.0200 2 0 0
0300 1.0300 3 0 0
0400 1.0400 4 0 0
0500 1.0500 5 0 0
0600 1.0600 6 0 0
0700 1.0700 7 0 0
0800 1.0800 8 0 0
0900 1.0900 9 0 0

MINOR LOOP LOCK-IN VOLTAGES

LAST 4 DIGITS OF FREQUENCY | ADJUST DC VOLTS AT TP3
0000 L1 2.2+0.02VDC
9999 55-6.5VDC
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Figure 5.32

MINOR LOOP BOARD ASSEMBLY
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(601214-536-001)

PART NUMBER

DESCRIPTION

SYMBOL

600037-643-001

600184-708-001
600291-604-901
600005-635~-001
600025-419-001
600017-419-001

647093-306-501
600272-314-001

600306-314-007
600272-314-003

600272-314-005
600204~-314-020
600204-314-019
600204-314-012
600297-314-016

633004-306~501
600269-314-006
600269-314-020

600123-410-003
600109-410-001

600036-390-001

600173-376-001
600125-376-028
600125-376-027
600125-376-016
600125-376~008

RUBBER BUMPER

CAN

SHIELD

LED MOUNT
TRANSISTOR PAD
TRANSISTOR PAD

CAP 47PF,3%,MICA, 500V
CAP. .1UF, CERAMIC,50V

CAP. 1UF, 35V, TANT
CAP .01UF, CERAMIC, 50V

CAP. 470FPF,CERAMIC, 50V
CAP. 0.1UF, MYLAR,100V
CAP. .22UF, MYLAR, 100V
CAP. .033UF,MYLAR, 250V
CAP. 22UF, ALUM, 25V

CAP.330PF,5%,MICA, 500V
CAP 5.6PF,CERAMIC, 500V
CAP 39PF,CERAMIC, 100V

DIODE, VARACTOR,MV2106
DIODE IN4148

LED, RED

COIL, VAR, .1UH
CHOKE .1UH
CHOKE .47UH
CHOKE 2.2UH
CHOKE 47UH

(USED ON
SHIELD)

(DS1)
(Q4,8)
(U10)

c1
c14,19,
36,42
C17,21,4
c18,20,22
29,31,34
3,7-9,11
12,15,16
35,37,40
71.41-44
46-67,70
€2,10,13
C23-26,32

CR1
CR3,4,5

DSl

PART NUMBER DESCRIPTION SYMBOL
600125-376-006 CHOKE 3.3UH L8,10-12
600278-413-001 TRANSISTOR MPS8097 01,2,3
600154-413-001 TRANSISTOR 2N2907A 04
600259-413-001 TRANSISTOR J310 Q5,6,7
600080-413-001 TRANSISTOR 2N2222A Q8
610024-341-075 RES. 10K, 1/4W, 5% R1
615811-342-059 RES. 1580, 1/8W, 1% R10,11
678701~-342-059 RES. 787, 1/8W, 1% R12
610014-341-075 RES. 1K, 1/4W, 5% R13,27,

31,9,33
633004-341-075 RES. 330, 1/4W, 5% R14
620014-341-075 RES. 2K, 1/4W, 5% R15,20,23
636014-341-075 RES. 3.6K, 1/4W, 5% R16,17
647014-341-075 RES. 4.7K, 1/4W, 5% R18,24,32
656024-341-075 RES. 56K, 1/4W, 5% R19
622004-341-075 RES. 220, 1/4W, 5% R2,3,29
610034-341~075 RES. 100K, 1/4W, 5% R22,21
651094-341-075 RES. 51, 1/4W, 5% R25
647004-341-075 RES. 470, 1/4W, 5% R26,34
624014-341-075 RES. 2.4K, 1/4W, 5% R28
668004-341-075 RES. 680, 1/4W, 5% R30
622054~341-075 RES. 22M, 1/4W, 5% R35
610094-341-075 RES. 10, 1/4W, 5% R4
612004-341-075 RES. 120, 1/4W, 5% R5,6
610004-341~075 RES. 100, 1/4W, 5% R7,8
600261-230-001 TERMINAL TP1-5
600225-415-001 Ic 7415192, UP/DN U1,3,4,5

CNTR, SYNC
600526-415-001 IC 78M08, 8V REG U10
600241-415-001 IC 2013, 2-MOD U1l,12
600175-415-001 IC 74LS90, DEC CNTR U13
600157-415-001 IC 74574,D FLIP-F,DUAL| U2
600122-415-001 IC 74LS193, UP/DN U6
CNTR 4 BIT

600240-415-001 IC 74LS05,HEX INV,0/C | U7,8
600092-415-001 IC MC4044, PHASE DET. | U9




Et

+5L T
. \I[ 5L +BL
RIO = £29,.01
) +5L 3
1380 U9 |Mc4044 FreEQ DET. CR4 RIS (—]
1/8W, 1% I 2K
al o] P 18 7 741905
5 $ 83 vcc—_r_— +5L al tsb 12
£34 MPS209T Len caz
L o4 o = GND .01 . NN 74505 74L50S DSl 01
0 & a a 3 R4 +SL
INEEE s To ‘p‘ wv—@—**st Lo
—e— = ] 330 §
INd148 1 LOSS OF LOCK
TP4 o -
1KHz
= R20 L9,47 R27iK C40
Lo TPs W R%g
. ©
Rl S “70¢38 ez
TCISIQI'( TCI(D T B_';O I 3230
o 15“ 4] 5l 4.0l = ésv L .0l 14 |z_||| = T PF
[ @ - + v ° ) < € 0 5 =
| ax® 3 ou'?., T 5 LINB 738 we 15 +5
L 43
14]vBg eel8] MC12013 740590 z o - « 2 30 c2? = <
M teres eaes PRESC sl0NTRL 2 8 2 2 5 Tot T woi 330
' 3l ol 7,10 < <
T4 !alvz W ol 2'—4—1—1—& TTP( UIO 78MOBHC
- = R2S L2
1 +8v BlouT WLE 2
L7 + GND + X 2.3 c
— ¢z ¢ ¢33
| +200KHz T 12277 £ P2 9 Iaz J__ Lz I-O'
SHIELD Tczo cat T 0 25v
L .oﬂsgaa Tor Ll = -0l Lil
—_ —I ————— 1[NV — V(M - - 3%V " = +
CLK out Ui SL 3.3
= R334 MC12013 o CoB
88 VEE
AT R e es ees PRESC *5 — 0 Toes T8
T(_.g 3l 109 o Sl T 25v T 25V
o
= 100nS WIDE PULSE
= +4
_ _ 1KHz RATE °
20 74Ls0% 4l 7aL20s8 o l7aLs05 8l 74Lsos ol 12 74LS05
" 741505 R34
@7 ut u? u? u7\ /Ut IOMHz RATE g470 +5 -—s
5 3 h 1T
LIO ! 3 q 13) o
*_5 AT Py - - & Py Py &
L Cid tLM5 _LC% i2)ief 7] /5[4 [ 32| lcs‘ 2lie7] o sla| 3l ¢l _LC% 216 7]6[s[4 3le| L ol |z||§7|e|5 alzl2] | o 14[FF 1 s
o Caw a Z \
Toa Ta2 To | |S¥6835388 | T o | |§8685888 | T.or |§96858%330 | T 5 |%2568%5338 | T.a '3”“29 T:l
- = = = = - = —£1D =
: - 2V ue 0,5 us o _,x  |ua 2,05 u3 2,0 ul |
7415193 | [uo 883 «a |74Le192 | b0 G383 <@ ]74L5192 [vo &2 Bo<m [7a15192 [uoFS83<n | 74592 ek, G2 |100nS WIDE PULSE
s16cNTR | 10]9]8[n]afiafis] ([~ w10 eNTR | io[al[iizje]is] 1] +10enTR iofs[e[if=lulis] i +10CNTR iofa[aifizlia[s] 1] HOCNTR RS +4
o
7 1KHz RATE
=L ==+ P - = 1 . = = = =4 .
== = cat = = c50  Cs2 3 4 c55 €87 - : €60 cea| | = - Lok = =
[»——1 0—‘ }——4 0—‘ I——o 1L—| |—< L—‘
.0l .0l .0} .0l 0| Ol all -0l
c49 cas = csa (53 = &59 R cot +
L | I
I i\ A9 1 I B I 1
.0l o L .ol .0l _[ o]l o 1 .o o0 PE2
= - - - - y
P AR T sl gl o de o|sfot{Agls
- — — — — bl o sl el e sk ___aLat _____ PN P N AN Y
99 T O -y J o =N T I YT o _ TETTT .
& Xy X X Xx xX I T o w
o o 99 83 838 53 53 > .
wm @z
+ ¥ Z | X
SPARE GATES
NOTES U8 74LS05
1. UNLESS OTHERWISE SPECIFIED ; ALL RESISTORS ARE RATED IN OHMS, 1/4W,5% 3 2 e
ALL CAPACITORS RATED IN MICROFARADS: ALL INDUCTORS RATED IN MICROHENRIES,
U8 T74LS05
> 8
U8 74LS05

u [> o Figure 5.33

MINOR LOOP BOARD SCHEMATIC

5-97



MINOR LOOP BOARD, 1A9

PIN CONNECTIONS AND VOLTAGE READINGS

1A9-P13
GND O 1 ) O GND
+13VDC O 3 4 O +13VDC
+5vVDC O 5 6 O +5VDC
10 HZ"8" 10 HZ"4"
Q7 80
10 HZ"2" 10 HZ "1"
GND O ? 10 O 1 KHZ REF
O 11 12 O
100 Hz"2" OB 1O
100 HZ"1"
O 15160
100 HzZ"4 O 17 18 O
100 HzZ"8"

O 1 200

Lz 2 21 20
LRE ' (N g3 24()

1 KHz "4" 25 26

l Iq_IZ ll8ll O O
27 28

10 KHz"2" O O

10 KHZ"1" O 31 3 O

10 KHZ"4" O 33 34 O

10 KHz"8"
35 36
1-1.1 MHZ RF O O 1-1.1 MHZ REF
O371 330
LOGIC "g" OR "1" 1IL O3 400 LL LOGIC "g" OR "1"

Oa 20

& OB 40 &b
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5.9.4.3 Translator Loop Board, 1A10

See Figure 5.35 for the schematic of the Transla-
tor Loop board.

The Translator Loop board provides the 54.53
MHz second LO to the Mixer board. The board
supplies a 55.53 to 55.62999 MHz signal to the
Major Loop board, this being a mixture of the low
digit signal (1 to 1.09999 MHz) and the second
LO.

The second LO signal is generated by a Colpitts
crystal oscillator, Q6 and associated components.
The crystal is a parallel resonant type with fre-
quency adjustable via trimmer C61. The crystal
is not temperature compensated because both
first and second LOs are derived from it, so any
crystal frequency drift is cancelled in the fre-
quency generation scheme, leaving the overall
frequency stability of the transceiver dependent
only upon the stability of the TCXO (or optional
ovenized frequency standard). The output ampli-
tude of the crystal oscillator may be adjusted with
Cé4.

The VCO, Q1, is a Colpitts oscillator whose fre-
quency is varied by changing the varactor CR4
control line voltage at TP6. The VCO output is
split into two paths: one through cascode ampli-
fier Q2 and Q3, and the other to buffer Q4, which
drives mixer M1. The mixer outputis amplified by
Q8 and Q9, filtered to remove harmonics, and
amplified to the 4 VP-P level for the loop input to
the phase/frequency detector U1. The phase
detector output is connected to a lead-lag active
loop filter Q12 and Q13.

Since the outputs of the phase detector are nor-
mally high with anearly 100% duty cycle, the base
and emitter of Q14 are also high, driving U2 pin 6
low, keeping the LED off. When the loop loses
lock, the duty cycle decreases dropping the base
voltage of Q14, causing U2 pin 6 to go high,
turning on the LED and driving the LL line low.

U3 is an on-card 8 VDC regulator used to supply
the linear circuits.
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(601083-536-001)

PART NUMBER DESCRIPTION SYMBOL PART NUMBER DESCRIPTION SYMBOL
600145~419-001 HEATSINK ‘ 600154-413-001 TRANSISTOR 2N2907A Q11
600236~604-001 SHIELD ‘ 600025-419-001 TRANSISTOR PAD (Q2-14)
600184~-708-001 CAN 600085-413-001 TRANSISTOR 2N918 Q2-7

‘ 600080-413-001 TRANSISTOR 2N2222A Q8-10,
600297-314-018 CAP. 22UF, ALUM, 50V C1-5,49 12-14
600269-314-016 CAP. 27PF,CERAMIC,500V | C10,2D,
21,2425 610094-341-075 RES. 10, 1/4W, 5% R1,3,21,
37-39,41 25,32,62
600272-314-003 CAP. .01UF,CERAMIC,50V | C11-13, 600000-341-075 RES. 0, 1/4W, 5% R11,64
18,19,23 656014-341-075 RES. 5.6K, 1/4W, 5% R12,24,29
26,29,30 630004-341-075 RES. 300, 1/4W, 5% R14, 16,
35,36,45 33,60
48,65 618094-341-075 RES. 18, 1/4W, 5% R15,34
600269-314~026 CAP. 68PF,CERAMIC,100V | C14 610024-341-075 RES. 10K, 1/4W, 5% R17,38,52
600052-317-001 CAP. VAR, 3-10PF c15, 64 675094-341-075 RES. 75, 1/4W, 5% R18,19
600269-314-022 CAP. 47PF,CERAMIC,100V | C17,27, 647004-341-075 RES. 470, 1/4W, 5% R2,36
34,60,63 612004-341-075 RES. 120, 1/4W, 5% R20
600272-314-005 CAP. 470PF,CERAMIC,50V | C22 622024-341-075 RES. 22K, 1/4W, 5% R26,27
600269-314-009 CAP. 10PF,CERAMIC,500V | C28,45,62 622004-341-075 RES. 220, 1/4W, 5% R28
600269-314-027 CAP. 75PF,CERAMIC,100V | €31,32,33 633004~341-075 RES. 330, 1/4W, 5% R35,47
600272-314-008 CAP .001UF,CERAMIC,50V | c42 | 643014-341-075 RES. 4.3K, 1/4W, 5% R4
600202-314-007 CAP. 1UF, 35V, TANT. c43 610004-341-075 RES. 100, 1/4W, 5% R44,46
600272-314-001 CAP .1UF,CERAMIC, 50V | C44,5p-53 656034-341-075 RES. 560K, 1/4W, 5% R45
600204-314-020 CAP. 0.1UF,MYLAR, 100V | C47 636014-341-075 RES. 3.6K, 1/4W, 5% R48
600269-314-033 CAP 130PF,CERAMIC, 100V | C54,56 610014-341-075 RES. 1K, 1/4W, 5% R49
600269-314-035 CAP 160PF,CERAMIC, 100V | C55 615014-341-075 RES. 1.5K, 1/4W, 5% RS5,41,
600269-314-017 CAP. 30PF,CERAMIC, 500V | C6 42,51
600018-317-004 CAP. VAR, 9-35PF c61 620024-341-075 RES. 20K, 1/4W, 5% R53
600269-314-028 CAP. 82PF,CERAMIC, 100V | C7,9 647094-341-075 RES. 47, 1/4W, 5% RS54
600269-314-002 CAP 2.2PF,CERAMIC,500V | C8,16 620004-341-075 RES. 200, 1/4W, 5% R55,56
668004-341-075 RES. 680, 1/4W, 5% R57,58
600123-410-008 DIODE, VARACTOR, MV2109 [ CR4 620014-341-075 RES. 2K, 1/4W, 5% R6,23,30
600109-410-001 DIODE IN4148 CR6-8 39,43,50
59,63
600036-390~-001 LED, RED DS1 651094-341-075 RES. 51, 1/4W, 5% R61
613004-341-075 RES. 130, 1/4W, 5% R7,13
600064-419-003 3 POS VERTICAL MT. H1 22,31
600064-419-004 2 POS VERTICAL MT. H2 615004-341-075 RES. 150, 1/4W, 5% R8,10
639094-341-075 RES. 39, 1/4W, 5% R9
600125-376-006 CHOKE 3.3UH Ll
600125-376~003 CHOKE .22UH L13 600261-230-001 TERMINAL TP1-6
600125-376-022 CHOKE 180UH L15
600125-376-028 CHOKE .1UH L2,3 600092~-415-001 IC MC4044, PHASE DET. Ul
600125-376-027 CHOKE .47UH L4,5,7,11 600240-415-001 IC 74LS05,HEX INV,0/C |U2
600173-376-001 COIL, VAR, .1UH L6 600017-419-001 TRANSISTOR PAD (U3)
600125-376-005 CHOKE .56UH 19,14,16 600526-415~001 IC 78M08, 8V REG U3
600008-455-001 MIXER SLB-1 M1 600005-635-001 LED MOUNT XDS1
600259-413-001 TRANSISTOR J310 Q1 600163-378-001 CRYSTAL, 54.53 MHZ Y1

R&
R
R\O

o | (e
SR H(|

L2
L3

H\ W2

Figure 5.34
TRANSLATOR LOOP BOARD ASSEMBLY
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TRANSLATOR LOOP BOARD, 1A10

PIN CONNECTIONS AND VOLTAGE READINGS
1A10-P11

+13VDC

+5VDC

- .53 - 55.6299 MHZ
(-10DBM) 55.53 - 5 O 11 120

O 37 138 O MINOR LOOP INPUT 1-1.1 MHZ

I.mIC llgll OR lllll O 39 40 O IL I_mIC Ilgll OR Ill"

(2ND LO) 54.53 MHZ - 10DBM (2ND LO)

RENE
O
O

GND
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5.9.4.4 Major Loop Board, 1A11

See Figure 5.37 for the schematic of the Major
Loop board.

The Major Loop board provides the first LO signal
(59.53 to 89.53 MHz) for the First Mixer in the
signal path. The loop itself uses a 50 kHz refer-
ence frequency and generates the 10 MHz, 1
MHz and 100 kHz steps. Smaller step sizes are
generated by the Minor Loop through the Trans-
lator Loop.

The VCO, Q7, is a Colpitts design with three
switched ranges covering 59.53 to 89.53 MHz.
Range switching is accomplished by pin diodes
CR2 and CR13. The highest range has only
varicaps CR7 and CR8 in combination with L3 to
determine the VCO frequency;inthe middle range,
CR2 s turned on, putting capacitors C71 and C73
in parallel with the tuned circuit; in the lowest
range, CR2 remains on and CR13 is turned on,
adding parallel capacitors C72 and C74 to the
tuned circuit. Diodes CR4, CR5 and CR6 limitthe
oscillation amplitude. The output of Q6 is then
supplied to two buffers: cascode amplifier Q11
and Q12, and output amplifier Q1. Q11 and Q12
provide exceptional reverse isolation and feed
mixer M1.

In addition to the first LO signal, Mixer M1 also
receives the Translator Loop frequency. The
resulting output, 4 to 33.9 MHz, is amplified by Q9
and Q10, then filtered and further amplified by
Q13 and Q14. This outputis fed to the clock input
of U8, where it divides the signal by 2 and pro-
vides a reliable square wave for the program-
mable divider. The divide by two factor is com-
pensated for by using a 50 kHz reference fre-
quency instead of a 100 kHz signal.

In the programmable divider, U5, U6 and U7 are
parallel-loadable Up/Down counters cascaded
and connected to permanently count down. U5is
the most significant digit and U7 is the least
significant. U4 is an array of open collector
inverters which have their outputs connected to-

gether to form a NOR gate. The output can only
go high if all the inputs are low. The gate is
connected so that the output goes high when the
counter, U5 through U7, contains the number
002. To understand the operation, we'll assume
that the counter has been loaded with the number
"124". The counters begin counting down.
(Because of the "D" input on U8, pin 12 (U8) is
low, pin 9 (Q) is low and pin 8 (/Q) stays high.)
After 100 counts, U5 underflows and U4 pin 3
goes low. After another 2 pulses, U6 underflows
and U4 pin 5 goes low. After another 2 pulses,
pins 9, 11 and 13 go low so the "output” of U4 can
go high. The counter now contains the number
002 so the "D" input of U8 (programmable divider
output pulse goes high, sending the (/Q) line, pin
8, low and loading U5, U6 and U7 with the divide
number. The nextpulse toggles the flip-flop again
allowing the cycle to repeat.

The programmable divider is fed to the phase/
frequency detector U2, where it is compared to
the 50 kHz reference. If the divider output fre-
quency is too low, the phase detector output
decreases, causing the voltage on the VCO control
line to rise, raising the frequency to correct the
error.

The loop amplifier, Q3, Q4 and Q5, form an active
loop filter which determines overall loop stability.
Transistor Q2 provides an active low pass filter
with a sharp corner and steep roll-off to attenuate
the reference sidebands. The loss-of-lock cir-
cuitry, Q8 and U2, works in the same manner as
described previously for the Minor Loop board.

U1 is an on-card 8 VDC regulator to supply power
for the linear circuits.

The loop response and settling time depends
upon the time constants of the loop filter compo-
nents and the loop "gain” equation Kv x Kp/N,
where Kv is the VCO transfer constant in Rad/
sec/Volt, Kp is the phase detector constant in
Volts/Rad, and N is the programmable divider
number.The following tables provide Major Loop
frequency data and lock-in voltage figures.
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Table 5.12 MAJOR LOOP FREQUENCY INFORMATION

FIRST 3 DIGITS | VCO PROGRAM | U9 U9 CR13 CR2
OF RXOR TX FREQ NUMBER PIN 8 PIN 6
FREQ MHZ MHZ
1.60 61.13 056

to Low Low On On
5.90 65.43 099
6.00 65.53 100

to High Low On Off
15.90 75.43 199
16.00 75.53 200

to High High Off Off
29.90 89.43 399

MAJOR LOOP LOCK-IN VOLTAGE

FIRST 3 DIGITS OF ADJUST DC VOLTS AT TP2
29.9 18.4 10 18.6
L3
16.0 3.6 to 5.00
15.9 18.2t0 18.7
C72
06.0 291045
05.9 18.2 10 18.7
C73
01.6 5.50 t0 5.70
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(601081-536-001)

PART NUMBER DESCRIPTION SYMBOL PART NUMBER DESCRIPTION SYMBOL PART NUMBER DESCRIPTION SYMBOL
600184~-708-001 CAN 600006-411-001 | DIODE,ZENER,1N4728A 4V | CR1 610044-341~075 RES. 1M, 1/4W, 5% R14
600235-604-001 SHIELD 600144-410-001 DIODE HP3188 CR2,13 622004-341-075 RES. 220, 1/4W, 5% R15,19
600025-419-001 TRANSISTOR PAD 600109-410-001 DIODE 1N4148 CR3-6, 656014~-341-075 RES. 5.6K, 1/4W, 5% R16,43
600017-419-001 TRANSISTOR PAD FOR U1,L7 9-12 622024-341-075 RES. 22K, 1/4W, 5% R17,59-62
600145-419-001 HEATSINK 600123~-410-009 DIODE, VARACTOR,MV2112 CR7,8 610034-341-075 RES. 100K, 1/4W, 5% R18,25
600268-314-008 CAP .01UF,CER,50V C22,24-26 639014-341-075 RES. 3.9K, 1/4W, 5% R2,9

32,34,35 600036-390-001 LED, RED DS1 682004~341-075 RES. 820, 1/4W, 5% R20,57
37,41,1 613004-341-075 RES. 130, 1/4W, 5% R21,41,
44-59,4 600246-622-001 FERRITE BEAD FB1-3 46,50,54
9,10,14 633004-341-075 RES. 330, 1/4W, 5% R28
19,21 600064-419-001 4 POS VERTICAL MT. H1-3,8 647024-341-075 RES. 47K, 1/4W, 5% R3,63
600226-314-014 CAP. 1UF, CER, 50V C11,23 600064-419-003 3 POS VERTICAL MT. H4-6 636004-341-075 RES. 360, 1/4W, S% R30
600272-314~-008 CAP. .001UF, CER, 50V Cc12 600064-419-004 2 POS VERTICAL MT. H7 618024-341-075 RES. 18K, 1/4W, 5% R32
600267-314-002 CAP. 100PF, CER, 100V C15 627004-341-075 RES. 270, 1/4W, 5% R33
600269-314-002 CAP. 2.2PF, CER, 500V Cl16,28 600094-512-001 TRANS, 3:1, BALUN 11,7,8 651004-341-075 RES. 510, 1/4, 5% R34
600272-314-005 CAP. 470PF, CER, 50V c17,36, 600125-376-006 CHOKE 3.3UH L11,13-15 643014-341-075 RES. 4.3K, 1/4W, 5% R36
68,69,70 600125-376-040 CHOKE 1.0UH L12 647004-341-075 RES. 470, 1/4W, 5% R4,23,
600272-314-001 CAP. .1UF, CER, 50V c1s,20, 600125-376-032 CHOKE 10UH L17 40,45,47
38,64,67 600125-376-030 CHOKE 4.7UH L2,16 610014-341-075 RES. 1K, 1/4W, 5% R42
76 600173-376-001 COIL, VAR, .1UH L3 662004-341-075 RES. 620, 1/4W, 5% R48
600297~314-026 CAP. 47UF, ALUM, 50V c2,3 600125-376-007 CHOKE 33UH L4 600000-341-075 RES. 0, 1/4W, 5% R5
600269-314-012 CAP. 18PF, CER, 500V c27,31 600125-376-033 CHOKE 1.5 UH 15,6 618004-341-075 RES. 180, 1/4W, 5% R51,53
600269-314-014 CAP. 22PF, CER, 500V c29 600125-376-028 CHOKE .1UH 19,10 600072-360-004 POT. 100, 1/2W, R52
600269-314-001 CAP. 10PF, CER, 500V C30 CERMET, TOP
600269-314-022 CAP. 47PF, CER, 100V C33,40,65 600008-455-001 MIXER SLB-1 M1l 627014-341-075 RES. 2.7K, 1/4W, 5% R55
600272-314-007 CAP. .01UF, CER, 100V | C39 624094-341~075 RES. 24, 1/4W, 5% R56
600269-314-016 CAP. 27PF, CER, 500V C42 600085-413-001 TRANSISTOR 2N918 Q1,6,9-14 610094-341-075 RES. 10, 1/4W, 5% R6,35,38
600269-314-027 CAP. 75PF, CER, 100V C43 600278-413-001 TRANSISTOR MPS8097 Q2,4,5 610004-341-075 RES. 100, 1/4W, 5% R8
600297-314-016 CAP. 22UF, ALUM, 25V Cc5,6,60, 600080-413-001 TRANSISTOR 2N2222A Q3,8
61,62,63 600259-413-001 TRANSISTOR J310 Q7 600261-230-001 TERMINAL TP1-5
75
600268-314-004 CAP. .0027UF,CER,50V Cé6 620014-341-075 RES. 2K, 1/4W, 5% R1,7,12, 600526-415-001 IC 78M08, 8V REG Ul
600202-314-003 CAP. .22UF, 35V, TANT. | C7 22,24,31 600092-415-001 IC MC4044, PHASE DET U2
600269-314-009 CAP. 10PF, CER,500V c71 39,44,49 600240-415-001 IC 74LS05,HEX INV,0/C | U3,4
600052-317-001 CAP. VAR, 3-10PF c72,73 620024-341-075 RES. 20K, 1/4W, 5% R10,58 600225-415-001 IC 74LS192, UP/DN U5,6,7
600269~-314-007 CAP. 6.8PF, CER,500V C74 615014-341-075 RES. 1.5K, 1/4W, 5% R11,37 CNTR, SYNC
600269-314-011 CAP. 15PF, CER,500V c77 651094-341-075 RES. 51, 1/4W, 5% R13,26 600157-415~001 IC 74874,D FLIP-F,DUAL| U8
600268-314-011 CAP. .015UF, CER,50V cs 27,29 600221-415-001 IC 74LS26 ,NAND,HV,QUAD| U9
600005-635-001 LED MOUNT XDS1
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MAJOR LOOP BOARD,

1A11

PIN CONNECTIONS AND VOLTAGE READINGS

1A11-P9
GND O 1
+13VDC
O 3
+5VDC
Q 5
+24VDC ok
50 KHZ REF
O 9
G O 11
O 13
O 15
O 17
100 KHZ "2" O o
100 KHZ "1"
O 2
100 KHZ "4"
Q 23
100 KHZ "8" O 95
1 MHZ "2"
27
1 MHZ "1" O
O 29
l NI['IZ "4" O 31
l M'IZ Il8"
Q 33
10 MHZ AAL O 35
- 10 MHZ "1" O 37
LOGIC "g" OR "1" LL 39
(1ST LO) GND
O 4
N O 43
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2O &

e +13VDC
6 O
8O
10 O
120
140)
16 O
180)
200

+5VDC

+24VDC

GND

55.53 = 55.6299 MHZ (-10DBM)

—Lj: L(X;IC "gu OR Il_lll:

59.63 — 89.53 MHZ ODBM (1ST 10Q)




5.9.5 STANDARD AUDIO INPUT/OUTPUT
BOARD, 1A7

See Figure 5.39 for the schematic of the Standard
Audio 1/0O board.

The standard Audio 1/0 board provides gain and
frequency response control for the 600 ohm voice
and data signals provided at the rear of the
transceiver. Separate output ports are provided
for FSK or DATA signals when the transceiver is
in either of those two modes. In all, four separate
600 ohm ports are provided on connector J36:
receive Data/FSK, standardreceive, transmitdata/
FSK and standard transmit.

U3 is an analog switch which is controlled by U2C
and U2D to channel the audio to the appropriate
output port. The receive signal is amplified and
shaped by U1C, then is switched to either ampli-
fier U1A (with gain controlled by R4) for DATA/
FSK output, or to amplifier U1B for voice output.
The transmit DATA/FSK audio (gain controlled by
R13) and the standard audio both enter switch
sections of U3 where they are routed to amplifier
U1D before being sent to the transceiver trans-
mitter.

Operational amplifier U2A provides an audio
“ground" reference at roughly 1/2 the supply
voltage to allow the amplifiers on this board to
"swing" both positively and negatively around the
audio "ground".

Transistor Q1 provides a keying signal to the
transmitter for centertap keying, a feature used
with a TADIL A high speed data modem. Center-

tap keying is enabled by placing jumper JP1 in
position 2-3. With this circuit enabled, a +6 VDC
voltage on the DATA/FSK TX lines will key the
transmitter if it is in Data or FSK mode. Centertap
keying is disabled if JP1 is set to position 1-2.

Jumper JP2 is used to provide an AGC threshold
reduction for Data or FSK modes. When the re-
ceiver is being used for voice communications, it
is desirable, from an operator fatique standpoint,
to reduce the normal received noise level as
much as possible. This can be done easily by
having the AGC threshold at a level slightly above
the normal received noise level, letting the signal
"rise out of the noise". In data or FSK communi-
cations, however, itis generally much more desir-
able to have the receiver output remain essen-
tially constant over the wide range of received
input signal levels. This can be done easily by
having the AGC threshold as close to the sensi-
tivity level of the receiver as possible. Doing this
for voice communications is very undesirable
because it makes the receiver extremely noisy
and tedious to listen to. Here, when the signal
goes away, it is displaced by the noise at equal
audiolevel. Hence itis desirable to have two AGC
thresholds: one for best voice communications
operation, and one for best data/FSK operation.

When jumper JP2is placed in the 1-2 position, the
AGC threshold is reduced from about 7 LWVRMS to
about 2uVRMS when the receiver is in the Data or
FSK mode. The standard position for JP2 is
position 1-2. If the jumper is changed to position
2-3, R4 should be used to reduce the audio level
to coincide with that through the standard (voice)
channel.
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(700046-536-001)

PART NUMBER DESCRIPTION SYMBOL
600190-608-001 CONN, JUMPER, 2 POS. (JP1,2)
600204-314-001 CAP .01lUF,MYLAR, 400V Cc1-5
600302-314-013 CAP.1UF, MYLAR, 50V c10,13,

15,17-25
600297-314-003 CAP. 1UF, ALUM, %0V c12
600297-314-032 CAP 100UF,ALUM, 25V C14,16,31
600268-314-017 CAP. 1200pf,50V 29,30 R
600268-314-015 CAP. 470pf,50V cé6 [ i
600268-314-016 CAP. .001UF,S50V c7-9 rﬁ% P
I i
600028-411-001 DIODE, VOLT SUPRESSOR | CR1-8 ¢ .
P6KE6, BA © T?\P:KE i i
600109~410-001 DIODE 1N4148 CR11 { STA D AUDK)I/O BD
‘ 33; 700046-536-001 ISS.
600174-608-005 CONN HEADER, 26 PIN,ST J1 Gl & MACI&kY‘W
600198-608-005 CONN HEADER,3 PIN,TIN | JP1,2 "
600125-376-007 CHOKE 33UH L1
600229-413-001 TRANS 2N3904-TDO18 Q1
615004-341-075 RES. 150, 1/4W, 5% R1,5
662004-341-075 RES. 620, 1/4W, 5% R11,12
612034-341~075 RES. 120K 1/4W 5% R18,20
622024-341-075 RES. 22K, 1/4W, 5% R19
639014-341-075 RES. 3.9K, 1/4W, 5% R2
611024-341-075 RES. 11K, 1/4W, 5% R22
620014-341-075 RES. 2K, 1/4W, 5% R24
651014-341-075 RES 5.1K 1/4W 5% R3
600066-360-011 POT 20K R4,13
612024-341-075 RES. 12K, 1/4W, 5% R6,8,21
610024-341-075 RES. 10K, 1/4W, 5% R7,14-17
630014-341-075 RES. 3K, 1/4W, 5% R9,10
635234-501-001 TRANS, 600 OHM,AUDIO Ti-4
600114-611-001 BROWN TEST POINT TP1
600114-611-002 RED TEST POINT TP2
600114-611-003 ORANGE TEST POINT TP3
600114-611-004 YELLOW TEST POINT TP4
600114-611~-005 JACK TPS
600114-611-006 TEST JACK TP6
700121-415-001 IC,QUAD OP AMP,MC33074 | Ul
600171-415-001 IC LM324,0P AMP,QUAD U2
600186-415-101 IC 4066BDC, CMOS BIL U3
SW, QUAD - Q
A

Figure 5.38

STANDARD AUDIO /O BOARD ASSEMBLY
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STANDARD AUDIO I/O BOARD, 1A7

PIN CONNECTIONS AND VOLTAGE READINGS

1A7-J1

KEY INTERLOCK

EXT KEY

FSK

FSK KEY

5-112

20
0O
6 O
8O
10 O
120
140
16 O
180
200
20
24 0O
26 O
28 O
30O
320
340
36 O
33 O
40 O
20
44 O

DATA

CNTL/STAT A

CNTL/STAT B

DATA/FSK 4W TX A

DATA/FSK 4W TX B

DATA/FSK 4W RX A

DATA/FSK 4W RX B

STD 4W RX B

STD 4W RX A

STD 4W TX B

STD 4W TX A

SCAN STOP




STANDARD AUDIO I/O BOARD, 1A7

PIN CONNECTIONS AND VOLTAGE READINGS

1A7-P8

+13vDC

Ol 1
O 3

QO s

O 7

O 9
On

TX STD A

O 13

TX STD B

O 15

O

SCAN STOP

O 1

O 2

O 2

st

O 27

O 29
O 31

(O 33

FSK

O35

(37

MUTE

O 39

(0UT) AGC THRESH

O 4

GND

O 43

+13vDC

RX STD B

RX STD A

EXT KEY

DATA

CNTL/STAT A

CNTL/STAT B

KEY INTERLOCK

FSK KEY

F'SK/DATA
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5.9.6 TRANSMIT MODULATOR BOARD, 1A16

See Figure 5.41 for the schematic of the Transmit
Modulator board.

The Transmit Modulator board processes audio
inputs and generates the double sideband sup-
pressed carrier (DSSC) rf signal at the transmit-
ter's IF. This DSSC signal is then filtered to
remove the unwanted sideband, shifted to the
desired transmit frequency and amplified.

The following circuits are located on this board:
audio input, audio limiter, modulator, control and
ALC.

5.9.6.1 Modulator Section

The Modulator M1 is a double-balanced ring
mixer. The 5 MHz third LO signal is applied to the
LO port of the mixer and audio is applied to the IF
port. The resulting DSSC signal is obtained from
the rf port, pin 1. Because of the inherent balance
of the mixer, the carrier is suppressed 50 dB with
no adjustments required.

5.9.6.2 Double Sideband Amplifier

The DSSC signal is amplified by Q4. The gain of
the amplifier may be varied by R51 which, by
controlling the current through PIN diode CR29,
varies the amount of negative feedback in the
amplifier.

5.9.6.3 Third LO Amplifier

The 5 MHz third LO is amplified by transistor Q5
and injected into the modulator M1.

5.9.6.4 Carrier Injection
5.9.6.4.1 AME Mode

In either AME (full carrier) and A3A (partial car-
rier) operation, some carrier must be replaced in
the SSB signal following unwanted sideband
removal. Since the unwanted sideband is re-
moved in the IF filters, and the IF filters are narrow
enough to remove at least 15 dB or so of carrier
frequency, the carrier must be reinjected follow-
ing this operation. The carrier is then routed to the
IF Filter board where it is mixed with the SSB

signal after the filters. Transistor Q12 on the
Transmit Modulator board is a switch used to turn
off the carrier output when it is not wanted in CW
and SSB modes. In the AM Transmit mode, the
/AMT line will be low, making U4 pin 1 low, turning
off Q6 (removing the short to ground on the third
LOline) and turning on Q12. This allows the third
LO signal to be sent to the IF Filter board for
carrier injection. Carrier level is determined by
the current through PIN diode CR8, which is set
by control R17.

5.9.6.4.2 A3A Mode

In the A3A mode, the /A3A line is low, making U4
pin 14 high, which turns on Q12. This allows the
third LO to be sent to the IF Filter board for carrier
reinsertion. Q6 will be on so no third LO signalcan
flow through CR8, and the carrier level is entirely
controlled by the current through PIN diode CR9.
The control voltage for CR9 is located on the High
Pass Filter board.

5.9.6.5 Audio Compressor

The audio compressor provides two benefits: it
limits the maximum audio level applied to the
modulator, preventing distortion; and it increases
the average transmit power by compressing the
voice amplitude range. The compressor consists
of U1, Q1 and Q2. U1A is the audio amplifier
stage with its gain controlled by the resistance of
FET Q1. The amplifier receives input from two
sources: the front panel microphone and the rear
panel 600 ohminputs. When Q1 is off, the overall
gain of U1A is roughly unity. When Q1 is turned
on completely, the gain is reduced about 26 dB.
The gain is controlled by a feedback loop through
U1C to keep the output level of U1A constant.
The attack time for the compressor is about 4.7
msec and the release time is about 1 second. -
U1D drives an LED to indicate when there is
sufficient audio to activate the compressor. The
output of the compressor is a buffer amplifier U1B
and Q2, which supplies audio to the modulator.

The gain of the buffer amplifier can be altered to
reduce the DSSC level during AME and low
power modes of operation. When the radio is in
any mode except low power or AM, the output of
U4A and U4B is high, keeping CR6 and CR7
turned off. When the /AMT line goes low, U4B
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output will go low, turning on CR6, which reduces
the output level by about 7.5 dB. When the low
power signalis high, U4A output goes low, turning
on CR?7, which reduces the output level about 6
dB. Both the low power and AM transmit condi-
tions are not permitted together and are prohib-
ited by the transceiver's software.

5.9.6.6 Audio Input Circuits

The purpose of the audio input circuits is to
condition and amplify the microphone and 600
ohm line inputs.

5.9.6.6.1 600 Ohm Line Input

The 600 ohm balanced line audio is applied to
transformer T1, the output of which is terminated
with 600 ohms (R3 and R4 in parallel), and
protected from high voltage spikes by back-to-
back zener diodes. The audio is fed into U2A for
amplification. The amplifier's gain is adjustable
via R1 to accommodate input levels from -26 dBm
to 0 dBm. The amplifier outputis then fed to audio
gate U6A, which is on, allowing audio to pass
unless /TUNE or /CW is low. This latter condition
prevents modulation from the 600 ohm line during
either TUNE or CW operation.

5.9.6.6.2 High Level Dynamic Microphone
Input

The dynamic microphone input is first filtered to
remove any rf present on the line, then is ampli-
fied by U2B. This amplifier has three different
gain ranges, depending upon which microphone
input is used. Microphone gain is adjustable via
R58. The amplifier output goes to gate U6B,
which is on, allowing audio to pass unless /TUNE
or /CW is low.

5.9.6.6.3 Low Level Dynamic Microphone
Input

The other microphone input (for carbon or dy-
namic microphones) can be set via jumper JP1 to
accommodate either a carbon or a low-level dy-
namic microphone.

5.9.6.6.4 Carbon Microphone Input

When jumper JP1 is in the 1-2 position, the input
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is set for a carbon microphone. DC for the carbon
element is provided by Q9, a well-filtered emitter
follower source.

5.9.6.6.5 Sidetone Output

Amplifier U2C provides a sidetone output de-
signed to drive the earpiece of a handset. The
amplifier picks up the microphone amplifier out-
put and applies it to the earpiece. The sidetone
level is adjustable via R67.

5.9.6.6.6 Center Tap Key

An arrangement allowing radio keying by applica-
tion of a DC voltage on either side of the 600 ohm
audio line is provided by Q10. This feature is
furnished to comply with the TADIL-A high speed
data specification. If a DC voltage is detected at
the center tap of the 600 ohm input transformer,
Q10 will turn on, pulling the keyline to ground, and
keying the transceiver. This feature may be
disabled by placing jumper JP2 in the 2-3 posi-
tion.

5.9.6.6.7 1 kHz Input Circuit

The 1 kHz tone used to modulate the transmitter
during CW operation is fed to audio gate U6D.
Gates U6D and U6C are toggled together and are
turned on only when /CW is low, /PTT is low, and
/TUNE is high. These conditions occur only when
the transmitter is keyed in CW mode. The output
of audio gate UGE is fed to the compressor input.
Use of the compressor eliminates the need for a
tone level adjustment control. The CW sidetone
audio is taken from gate U6D and fed to the Audio/
Squelch board to provide CW sidetone during
transmit.

5.9.6.7 Control Circuits

This section describes the various control circuits
used on the Transmit Modulator board.

5.9.6.7.1 Internal Power Supplies

Transistor Q3 provides a switched +9 VDC source
available only during transmit. It supplies power
to the third LO amplifier Q5 and DSSC amplifier
Q4. U5 provides a regulated +5 VDC for use on
the board. The regulated +5 VDC is applied to



voltage follower U2D, which is the signal “ground”
(at +4.5 VDC) reference for the operational
amplifiers.

5.9.6.7.2 Compressor Control

The audio compressor may be disabled by either
an external circuit (TTL low pin 34) or a jumper
(JP3 pin 1 to 2) on the board. The disable ar-
rangement, however, prevents disabling when
/CW is low, so that the CW tone level remains
controlled. U4D is used for the disable function.

5.9.6.7.3 /PTT, /TUNE and /CW Control

The /PTT command comes from the front panel,
is filtered to remove rf, and is fed to the /PTT
comparator, USC. This works in conjunction with
the /CW comparator, U3D, during CW operation
to shape the keying of the 1 kHz tone to control the
rate-of-rise of the CW envelope and limit its over-
shoot.

The /CW command is applied to the /CW com-
parator, U3D, which controls transistor Q11. In
CW operation, Q11 cuts off audio gates UBA and
U6B, inhibiting other audio inputs to the compres-
sor. When Q11 isturned on, diode CR22 isturned
off allowing the /PTT command to key the trans-
ceiver 1 kHz CW tone.

The purpose of the /TUNE command is to set the
Tx Modulator board for coupler tuning - AM
carrier with no modulation as a coupler rf source.
When /TUNE goes low, it also pulls the /MUTE
line low, muting the receive audio, disables the 1
kHz tone, and inhibits the microphone and 600
ohm audio.

5.9.6.8 Automatic Level Control (ALC)
Circuitry

The purpose of the ALC circuit is to keep the
transmitted output power (PEP) constant in SSB,
CW, FSK, DATA and A3A modes without regard
to changes in signal path gain, temperature or
load impedance. In addition to the internal ALC
circuitry, an external ALC port is provided for
output level control when the transmitter is driving
the MSR 1020 1 kW linear power amplifier. The
ALC is a voltage type, which holds the rf output
voltage constant, regardless of load impedance.

If the load is 50 ohms, 125 watts of power will be
produced. If the output impedance is different
from 50 ohms, a different amount of output power
will be produced as the output voltage is held
constantat 79 VRMS. A VSWR sensing circuit on
the Half Octave Filter board decreases the output
to protect the power amplifier if the load imped-
ance is too high or too low.

5.9.6.8.1 Internal ALC

The internal ALC circuit is enabled whenever the
/AMT line is high, indicating that the transmitter is
notin AM mode, sending U4B output high, cutting
off diode CR15. Conversely, when the /AMT line
is low, diodes CR14 and CR15 are both turned on,
disabling both the internal and external ALC cir-
cuits.

The internal ALC gets its input from the ALC De-
tector located on the Half Octave Filter board.
This input is a voltage proportional to the rf output
voltage of the transmitter, and is adjusted so that
it is +6.0 VDC when the rf output voltage is 79
VRMS. Areference voltage for the ALC amplifier
U3A establishes the ALC threshold.

During operation at power level 2, diode CR16 is
off so that the threshold level is determined by
ALC control R83. During low power (power level
1) operation, diode CR16 is turned on by U4A,
putting low power adjust control R84 in parallel
with R83, letting R84 now control the threshold
level. Note that since the adjustments interact,
R83 must be adjusted first.

The output of the ALC amplifier U3A is applied to
complementary amplifiers Q7 and Q8 whose
output is the Transmit Gain Control (TGC) line.
Thisline is setup so thata TGC voltage of +6 VDC
produces no gain decrease in the transmitter,
while avoltage of +1 VDC produces the maximum
gain decrease. The gain contro! circuit is located
on the IF Filter board.

When the ALC voltage from the ALC detector
exceeds the reference voltage, the output of U3SA
decreases, causing the TGC voltage to drop,
reducing the transmit gain and the rf output. Loop
feedback causes the TGC voltage to settle some-
where between. +1 and +6 VDC, wherever 79
VRMS outputis produced. Because the open
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loop gain of the ALC control loop is very high, the
final rf output voltage depends only on the ALC
detector characteristics, not on the transmit sig-
nal path gain.

5.9.6.8.2 External ALC

The external ALC is applied to amplifier U3B. Its
output is also applied to the TGC amplifier, Q7
and Q8, for control of the transmitter output as
described in the previous paragraph.

5.9.6.8.3 Automatic Carrier Control (ACC)

The ACC circuit is responsible for controlling the
transmitter output average power in AME mode.
The circuit itself is located on the Half Octave
Filter board, but uses Q7 and Q8 to control the
TGCline voltage. While the ALC circuitry controls
the Peak Envelope Power of the transmitter, the
ACC controls the average output power to main-
tain good AM linearity and keep the carrier level
constant.
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PART NUMBER DESCRIPTION SYMBOL PART NUMBER DESCRIPTION SYMBOL PART NUMBER DESCRIPTION SYMBOL
600005-635-001 LED MOUNT (DS1) 600064-419-003 3 POS VERTICAL MT. H3,8,11 612094-341-075 RES. 12, 1/4W, 5% R25
600190~608-001 CONN, JUMPER, 2 POS. (JP1-4) 13,14,16 613004-341-075 RES. 130, 1/4W, 5% R26,49
600017-419-001 TRANSISTOR PAD (Us) 20,23,25 639014~341-075 RES. 3.9K, 1/4W, 5% R27,53,81
28,30,32 620024~341-075 RES. 20K, 1/4W, 5% R3,21,37
600302-314-015 CAP .22UF,MYLAR, 50V €1,19,20 600064-419-004 2 POS VERTICAL MT. H24,26,27 60,80,98
23,26,28 29,33,12 682014-341~075 RES. 8.2K, 1/4W, 5% R34
50,54,62 5-7,15,18 610024-341-075 RES. 10K, 1/4W, 5% R39,57,
600204-314-001 CAP .01UF,MYLAR, 400V c2 19,21 72,74,75
600202-314~018 CAP. 10UF, 25V, TANT. | €3,4,13, 600064-419-005 1 POS VERTICAL MT. H1,2, 78,86,92
27,51,52 34-39 9,12,16
612003-306-501 CAP. 120PF, 3%, MICA, | C33 29,31,33
500V 600198-608-005 CONN HEADER,3 PIN,TIN | JP1-4 36,62
600302-314-007 CAP. .01UF,MYLAR,63V C34,47 663401-342-059 RES. 634, 1/8W, 1% R4
48,53 600125-376-022 CHOKE 180UH L1,7,8 610004-341-075 RES. 100, 1/4W, 5% R40,100
56,57,64 9,11 647004-341-075 RES. 470, 1/4W, 5% R42,59,
7,8,21 600125-376-007 CHOKE 33UH L2-4,10 61,68,85
15-18,22 600125-376-034 CHOKE 8.2UH L5 89,99
29,42-44 600125-376-006 CHOKE 3.3UH L6 646411-342-059 RES. 4.64K, 1/8W, 1% R43
600302-314-013 CAP. .1UF, MYLAR,S50V C35-38, 616201-342-059 RES. 162, 1/8W, 1% R44
40,41,55 600008-455-001 MIXER SLB-1 M1 634801-342-059 RES. 348, 1/8W, 1% R45
68~71,14 610034-341-075 RES. 100K, 1/4W, 5% R46
9-12,24 600349-413-001 TRANS J 110, JFET Q1 630024-341-075 RES. 30K, 1/4W, 5% RS,6,8,
25,30-32 600229-413-003 TRANS 2N3904 TO-92 Q2,4-7 32,79
58-61,63 9-12 600066-360-009 POT. 5K, 1/2W, R51
65,66 600116-413-002 TRANS, 2N3906 Q3,8 CERMET, RT/AN
636003-306-501 CAP. 360PF, 3%, MICA, | €39 682084-341-075 RES. 8.2, 1/4W, 5% RS2,91
500V 600089-360-014 POT. 100K, 1/2W, R1,58 620004-341-075 RES. 200, 1/4W, 5% R54,55
600297-314-037 CAP. 220UF, ALUM, 10V | C46 CERMET, RT/AN 600089-360-010 POT. 10K, 1/2W, R67
600202-314-007 CAP. 1UF, 35V, TANT. cs,6, 627004-341-075 RES. 270, 1/4W, 5% R10 CERMET, RT/AN
45,49 675014-341-075 RES. 7.5K, 1/4W, 5% R11 647024-341-075 RES. 47K, 1/4W, 5% R70,71
600202-314-011 CAP. 2.2UF,35V,TANT ce67 610044-341-075 RES. 1M, 1/4W, 5% R13 600063-360-011 POT. 20K, 15 TURN R83
600302-314-009 CAP .022UF,MYLAR, 63V c72 647014-341-075 RES. 4.7K, 1/4W, 5% R14,56,
600202-314-020 CAP. 15UF,20V,TANT c73 76,77,82 635234-501-001 TRANSFORMER, 600 OHM, T1
90,73 AUDIO
. 600028-411-001 DIODE, VOLT SUPRESSOR | CR1,2 633004-341-075 RES. 330, 1/4W, 5% R15
Flgure 5.40 P6KE6, 8A 600063-360-010 POT. 10K, 15 TURN R17,84 600114-611-001 BROWN TEST POINT TP1
600052-410-001 DIODE IN270 CR10-12, 651094-341-075 RES. 51, 1/4W, 5% R18,19 600261-230-001 TERMINAL TP2-5
25,32-34 47,48 600114-611-006 TEST JACK TP6
TRANSMIT MQDULATOR 600109-410-001 DIODE IN4148 CR3-7, 620014-341-075 RES. 2K, 1/4W, 5% R2,24,35
13-24,26 38,50,87 600171-415-001 IC IM324,0P AMP,QUAD u1,3
BOARD ASSEMBLY 27,31 7,93-97 600485-415-002 | IC TLO82, OP AMP,QUAD | U2
600156-410-001 DIODE HP3080 CR8,9,29 610014-341-075 RES. 1K, 1/4W, 5% R20,22, 600324-415-001 IC IM339, COMPARATOR U4
28,41,65 600331-415-001 IC 78MOS, 5V REG Us
600043-390-002 LED, YEL DSl 66,69 600186-415-101 IC 4066BDC, CMOS U6
630014-341-075 RES. 3K, 1/4W, 5% R23,30, BIL SW, QUAD
5-120 600064-419-001 4 POS VERTICAL MT. H4,9,10 63,64,88
17,22,31
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TRANSMIT MODULATOR BOARD, 1Al6

PIN CONNECTIONS AND VOLTAGE READINGS
1A16-P12

GND O 1

3

LOGIC ugu OR "1" ﬁ
7

0 - + 6VDC ACC OVERRIDE
9

Ou
O 13

0O

LOGIC "g" OR "1" A3A O 5
O
O

I_(ISIC nﬂu OR ||1n ﬁx—.

O 15
+8.9 - + 9.1 VDC

Q v
+1 to +6VDC TGC O 19
0 - + 6VDC ACC IN

O 2

GND

O 23
025

0-+9vVDC EXT AIC IN O 27

.4 VRMS 1 KHZ IN

0—9VDC (T) ALC IN
O 29

O 31
O

LOGIC "g" OR "1" TUNE O35

LOGIC "g" OR "1" 1ISB INH

LOGIC "g" OR "1" AMT

IOGIC "@g" OR "1" CW
37

-30 to -50 DBM (5MHZ) CARRIER OUTO
39

O 4

LOGIC "g" OR "1" LOW PWR 043

* JP1l MUST BE IN CORRECT POSITION
5-122

2 () @

4 O DSB OUTPUT -15DBM (5MHZ)

60O =

80O
100
120
140)
16 O
180
200
20
240
26 O
28 O
30 O
20
34 O
36 O
N

*

SIDETONE (AUDIO - 20 DBM)

rIX I[X;IC VIQII OR lllll

GND

3RD 1O -15DBM (5MHZ)

RX LOGIC "g" OR "1"

+ 8.9 - +9.1vDC

TGC +1 to%6 VDC

GND

KEY

CW SIDETONE (25MV)

PTT LOGIC "g" OR "1"

MUTE LOGIC "#" OR "1"

CcoMP

TOW LEVEL DYN MIC IN (.005 .07 VRMS)

CARBON MIC INPUT (.15 - 2.0 VRMS),

DYNAMIC MIC INPUT (.03 - .35 VRMS)

600 OHM AUDIO IN (-10 -+ 10 DBM)

BAL, XFMR RETURN FOR PIN 40

GND




5.9.7 IF FILTER BOARD, 1A15

See Figure 5.43 for the schematic of the IF Filter
board.

The IF Filter board contains the three standard
selectable 5 MHz information filters and amplifi-
ers used in both receive and transmit operation.
These filters are: FL1, for USB, CW, FSK and
AME (transmit) operation; FL2, for LSB opera-
tion; and FL3, for AM receive operation. An
optional board is available allowing selection of
up to three additional filters, two for receive func-
tions only and a third for both transmit and receive
use. Two rf connectors on the IF Filter board
provide access to the Option IF Filter board.

The appropriate filter is selected via diode switch-
ing based on mode information from the Interface
board. During receive, a 5 MHz IF signal is
passed through the selected IF filter and further
amplified in three stages. An Automatic Gain
Control (AGC) voltage from the Audio/Squelch
board controls the gain of these amplifiers to
maintain a constant IF output over a large range
of input levels.

In transmit, a 5 MHz Double Sideband Sup-
pressed Carrier (DSSC) signal from the Transmit
Modulator board is applied to the board and the
selected filter removes the unwanted sideband.
In AME or A3A modes, a hybrid combiner adds a
controlled amount of 5 MHz carrier. The signal is
then routed through an amplifier whose gain is
controlled by the TGC voltage.

5.9.7.1 Filter Selection

The filters are selected by placing a ground (logic
low) on the appropriate filter select line. FL1 is
used to receive and transmit USB, CW, FSK and
DATA and to transmit AME and A3A. Since a
frequency inversion occurs in the mixer, the USB
passband is actually on the lower side of 5 MHz.
In other words, FL1 is in reality an LSB filter at the
IF.

When USB is selected, a ground placed on the
/USB line will turn on diode CR11 which turns on
PIN diodes CR2 and CR3, allowing the signal to
flow through FL1. The other diodes are back-
biased and are therefore turned off, preventing

the signal from entering any other filter.
Filter FL2 is selected in a similar manner.

Filter FL3 is selected for AM receive operation by
a ground on the /AM line, which turns Q5 on,
turning on CR6 and CR?7, allowing the signal to
pass through FL3. During AM transmit, a ground
on the /AMT line disables Q5 and the AM filter,
and selects FL1, the USB filter.

5.9.7.2 Receive Path

Q3 is the receive path 5 MHz amplifier and pro-
vides 22 dB gain with a 50 ohm input and output
impedance. The output of this amplifier is passed
through diode CR9, turned on by the application
of the +9R voltage bus, to the selected filter. CR8
is back-biased, preventing loading by the transmit
circuitry.

The filter output is routed through CR19, turned
on by application of the +9R voltage bus (back-
biasing CR20), and applied to IF Amplifier Q6. Rx
gain control, R35, allows variation in the receive
path gain to overcome tolerances in the receive
signal path, and to provide a fixed end-to-end
board gain. This adjustment directly affects the
AGC threshold for the receiver. The gain of Q6
may be reduced by 30 dB in response to an AGC
signal through PIN diode CR16.

The signal is further amplified by Q7 in a similar
circuit with AGC control through PIN diode CR17.

Q8 is an emitter follower which provides the IF
output, with a low source impedance for the Audio
Squelch board.

U1 is an AGC amplifier driving current amplifier
Q11 which supplies current to the PIN diodes
CR16 and CR17 for AGC control of the IF ampli-
fier. The AGC will reduce the IF gain by about 60
dB with an AGC voltage input of 8 VDC.

5.9.7.3 Transmit Path

The double sideband input to the IF Filter board is
attenuated by 3 dB, then applied to the proper
filter through CR20. CR20is turned on by the +9T
voltage bus activated in transmit mode. The USB
or LSB emerging from the filter is passed through
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CR8 (turned on by the +9T bus) to a 3 dB
combiner circuit tuned to 5 MHz. The combiner
adds carrier to the SSB signal in AME or A3A
modes.

The combiner output is amplified by Q2. Overall
fixed maximum transmit gain is established with
control R7, while dynamic gain is established
through the TGC system into Q4, which supplies

current through PIN diode CR1 to adjust the gain
of Q2. Transistor Q1 is an emitter follower supply-
ing the transmit IF signal to the High Level Mixer
board. With a TGC input of +5.5 VDC, the overall
SSB transmit gain on this board is +6 dB and the
carrier gain is +32 dB. Both gains are reduced by
32 dB when the TGC input voltage is decreased
from +5.5 VDC to 2.0 VDC.
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Figure 5.42

IF FILTER BOARD ASSEMBLY

5-126

(700047-536-001)

o

IF FILTE

MACKAY COMM,

o

4

oERzfoe L7 Jokotiol Lt

(700047-536-951) WITHOUT FILTERS

PART NUMBER

DESCRIPTION

SYMBOL

PART NUMBER

DESCRIPTION

SYMBOL

PART NUMBER DESCRIPTION SYMBOL
600004-638-002 INSULATOR WASHER (FL1-3)
600084-529-001 FILTER, USB FL1
600083-529-001 FILTER, LSB FL2
600082~529-001 FILTER, AM, 6KHZ FL3

BANDWIDTH
700047-536-951 IF FILTER BD W/O wW/0
FILTERS FILTERS

600302-314-013

600293-314-681
600293-314-241
600302-314-007
600293-314-201
600265-314-026
600297-314-016
600265-314-008
600293-314-331

600156-410-001
600109-410~-001

600052-410-~001
600144-410-001
702002-608-001

600125-376-022

600125-376-007
600125-376-043
600247-376-001
600125-376-033
600125-376-030

600229-413-003
600116-413-002

639094-341~075

CAP. .1UF, MYLAR, 50V

CAP. 680PF, CER, 50V
CAP. 240PF, CER, 50V
CAP. .01UF, MYLAR, 63V
CAP. 200PF, CER, 50V
CAP. 3000PF, CER, 100V
CAP. 22UF, ALUM, 25V
CAP. 3.9PF, CER, 100V
CAP. 330PF, CER, 50V

DIODE HP3080
DIODE IN4148

DIODE IN270
DIODE HP3188
CONN. COAX, RT ANGLE

CHOKE 180UH

CHOKE 33UH
CHOKE 5.6UH
COIL,VAR, .283~.405UH
CHOKE 1.5 UH
CHOKE 4.7UH

TRANS 2N3904 TO-~92
TRANS, 2N3906

RES. 39, 1/4W, 5%

c1-8,11
13-16,39
19-32,
34-37,
41-43
45-47,54
49-51
c1o0

c12
c17,18
€33

c40
c48,52,53
C55,56

c9

CR1,16,17
CR10-14
18,21,22
CR15
CR2-9,
19,20

J2,33

I1,2,5,
7-12,18
14-16,19
21,22,24
L13,23
117

L20

L3,4

L6

Q1-8
Q9,10

R1

656094-341~-075
610014-341-075

610004-341-075
630014-341-075
624014-341-075
647004-341-075
647084-341-075
627004-341-075
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

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. 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%

POT. 200, 1/2W,
CERMET, 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. 200, 1/4W, 5%
RES. 20, 1/4W, 5%
RES. 33K, 1/4W, 5%
RES. 8.2K, 1/4W, 5%
RES. 20K, 1/4W, 5%
RES. 470K, 1/4W, 5%
POT. 100, 1/2W,
CERMET, RT/AN

RES. 3.9K, 1/4W, 5%

RES. 620, 1/4W, 5%

IC LM358, OP AMP,
LP DUAL

R10,33
R11, 30,
31,37,42
R12,15
R13

R14

R16

R17

R19
R20,23-25
R21

R26

R27
R28,29
R3,4,34
39,44

R35

R36,41
R40
R46,50
R47,51
R48,49
R5,45
R53
R56

R6

R63
R64

R7

RS, 32,
38,43
R9, 18

431
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IF FILTER BOARD, 1Al5

PIN CONNECTIONS AND VOLTAGE READINGS

1A15-P16

120GND

- Z
3 4 O TX DSB IN -15DBM (5MHZ)

(5MHZ) -30DBM IF OUT (R)

5 60

LCX;IC llgll OR lllll ,Ix

7 80

10 O

AGC INPUT (R) +1—+8VDC

11 120

13 14O

RX 10GIC "@g" OR "1"

OO0OO0OO OO0 0

150 16 Q)

+9VDC O 17 18 O +9VDC

O 1 200

O 21 20

O 23 210

OZS 260

02 20

ImIC Ilgll OR lllll

53]

0

=~
)
=)
)
(&}

1OGIC "gu OR wyn A—M—
— O3 20 —
IOGIC "#" OR "1"  AMT CW LOGIC "g" OR "1"
——— 0% *#0
LOGIC "#g" OR "1" USBR . IF IN (R) -120 -15DBM (5MHZ)
O %0
IDGIC "g" OR "l" LSB O 37 38 O IF TX OUT "8DBIV.[ MAX (SM'IZ)
(5MHZ) -30-50DBM CARRIER TX ISB (NOT USED)
O30 40O
(NOT USED) RX ISB TGC (T) +1-+6VDC

GND O#a 40 GND
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5.9.8 HIGH LEVEL MIXER BOARD, 1A14

See Figure 5.46 for the schematic of the High
Level Mixer board and Figure 5.44 for the block
diagram.

The High Level Mixer board is a bidirectional
board, that is, it has signal gain in both transmit
and receive directions. In receive mode, it con-
verts a 0 to 30 MHz rf input signal to a first IF of
59.583 MHz and subsequently a second 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 interfaces are at 50 ohms impedance.

In receive, inputs on the Rx input are selected by
the rf switch and filtered by the 30 MHz low pass
filter. The first mixer, with amplified LO input of
+21 dBm at 59.53 to 89.53 MHz, converts the rf
signals to a 59.53 MHz IF. A lossless constant-
resistance network and a non-reflective crystal
filter network provide the mixer with a broadband
IF termination. A bilateral amplifier provides gain
controllable by a delayed AGC. A second crystal
filter at 59.53 MHz controls spurious responses
due to the second mixer and complements the
selectivity of the first filter and the system informa-
tion filter, giving a total of 120 dB ultimate selec-
tivity. The second mixer, with an amplified LO
level of +10 dBm, converts the 59.53 MHz signals
to a5 MHz IF. The second LO amplifier may be
gated off by 9 VDC pulses for 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 bilateral amplifier (in the transmit
direction this time). The rf switch directs the 1.6
to 30 MHz outputs from the first mixer to the Tx
amplifier for output to the power amplifier.

5.9.8.1 Rx Control

A TTL low level at the base of Q8 causes the
transistor to saturate, putting +9 VDC on all RX
functions.

5.9.8.2 Rf Switch

CR1 is turned on by the +9 RX line, allowing
received signals to be conducted to the input low
pass filter. CR2, the transmit switch, is back-
biased off.

5.9.8.3 First Mixer

Signals from the low pass filter are applied to the
first mixer, MX1, a high level double-balanced
mixer. These input rf signals are mixed with the
First LO signal to produce a first IF of 59.53 MHz.
A 90 degree hybrid tuned broadly to 59.53 MHz
splits the input into each filter and recombines the
signals at the filter outputs. These networks
maintain a 50 ohm impedance over a very broad
range of frequencies, minimizing nonlinearity due
to mismatch.

5.9.8.4 Bilateral Amplifier

The bilateral amplifier, Q9 and Q10, is activated
in the appropriate direction by the +9 Rx or +9 Tx
voltage sources. They are switched into the
signal path by diodes CR5, CR9 or CR10, CR7 to
allow signal amplification in eitherdirection through
the board.

In receive, the signal flows through CR5 to Q9,
where itis amplified by 18 dB, then output through
CR9 to filter FL3. When CR5 and CR9 are turned
on, transmit path diodes CR7 and CR10 are back-
biased off. The delayed AGC (DAGC) forward
biases PIN diodes CR4 and CR8 to reduce the
gain of Q9, attenuating both input and output
levels to maintain linearity.

In transmit, amplifier Q10 is connected to the
signal path in the transmit direction by CR7 and
CR10. The circuitis essentially identical to that of
Q9.

5.9.8.5 Second Mixer

The 59.53 MHz first IF signal is converted to a
second IF of 5 MHz by a second double-balanced
mixer, MX2, then filtered to remove the 59.53
MHz IF feedthrough, the second LO and other
undesired mixing products.

5.9.8.6 First LO Amplifier

The first LO amplifier, consisting of FETS Q5 and
Q6 in parallel and grounded emitter stage Q4,
produces a +21 dBm signal at the Mixer froma 0
dBm input. An input filter to the FET amplifier
reduces low frequency LO noise. Q3 is a bias
regulator that maintains a constant collector cur-
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rent through Q4 by regulating the base current.
5.9.8.7 Second LO Amplifier

JFETs Q11 and Q12 are paralleled to produce a
+10 dBm output at the second mixer, from a 0
dBm, 54.53 MHz second LO input. Q13 isagate
which cuts off the LO amplifierwhen Q13 receives
a +9 VDC signal at its base circuit. This could be
used as a noise blanker gate and may be used as
a transmit inhibit gate in transmit applications.

5.9.8.8 Transmit Amplifier
Q1 and Q2 are feedback-controlled amplifiers

which increase the first mixer output level to +17
dBm at 1.6 to 30 MHz. The mixer output is routed

first through a low pass filter to remove unwanted
mixer products, then is sent to the base of Q2.
The amplified signal at the collector of Q2 is
passed on to Q1, where it is further amplified for
use by the power amplifier. Diode CR3 provides
temperature compensation to the bias network of
Q1.

5.9.8.9 DC Voltage Control

Q7 and Q8 provide the sources for the +9 Rx and
+9 Tx buses. A ground on the /Tx or /Rx lines will
energize the appropriate switch, allowing the
receive or transmit circuits to be energized. The
signals controlling the /Rx and /Tx lines are gen-
erated from mutually-exclusive logic, so both Rx
and Tx cannot be on at the same time.

Figure 5.44 HIGH LEVEL MIXER BOARD BLOCK DIAGRAM

BILATERAL .2 > 6D <« 048 —>

< ¢ ab > -Sdf -3 AMPLIFIER
RF 30MHZ 90° 90° XTAL S HHZ
S'V"CH LPF ST HYBRID HYB FILTER 2ND LPF
| MIXER [T /_\ ~ . HIXER 1
Rx R~ \ RESIST | \ =3
INPUT o NET. ox 8 o IF
X
| l ‘ [\ _I 59.53
— MHZ
XTAL
——1 VAL FILTER
15 59.53
UV R Ay e TS 2 st
| I AMPL I | b3 b b AMPL BLANK
| 2/ | | " |
Ly | (g sl DELAYED AGC 0 dBM
0-9 VIC 2ND LD
™ 0 9BM $4.53 MHZ
ouT 1ST L0

59.53-89.53MHZ
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PART NUMBER DESCRIPTION SYMBOL PART NUMBER DESCRIPTION SYMBOL
600083-242-001 COMPONENT HOLDER (L6} 600125-376-028 CHOKE .1UH L17,18,32
600170-419-008 THERMAL WASHER (Q1) 600125-376-022 CHOKE 180UH 12,5
600017-419-001 TRANSISTOR PAD (Q2) 600125-376-004 CHOKE .39UH 125,28
600025-419~001 TRANSISTOR PAD (Q3}7-10 600125~-376-037 CHOKE .27UH L3

13,T1-3) 600125-376-006 CHOKE 3.3UH L30,37
600226-314-014 CAP. 1UF, CER,50V 1,3 38,29,10
600226-314-008 CAP. .1UF, CER,50V C14,15 11,21-24
600210-314-040 CAP. 470PF, CER,100V C16 26,27
600210-314-037 CAP. 1500PF, CER,100V | C19 600125-376-005 CHOKE .56UH L35
600302-314-013 CAP. .1UF, MYLAR,S50V c2,9-13, 600125-376-016 CHOKE 2.2UH L36
17,18,42 600125-376-031 CHOKE .18UH L4
24-26,53 600072-376-032 CHOKE 39UH L6
57,]0,72 600125-376-032 CHOKE 10UH L7,34
600293-314-430 CAP. 43PF, CER,50V c20 600125-376-036 CHOKE .12UH L8,9,12
600369-314-181 CAP. 180PF, CER,100V c30
600369-314-270 CAP. 27PF, CER,100V c31,32, 600018-455-001 MIXER CNP206 MX1
37,38 600007-455-001 MIXER SRA 3H MX2
600052-317-001 CAP. VAR, 3-10PF €33;35
600269-314-005 CAP. 4.7PF, CER,500V Cc34;36, 600222-413-001 TRANSISTOR 2N4427 Q1
55,56 600080-413-001 TRANSISTOR 2N2222A Q13
600369-314-820 CAP. 82PF, CER, 100V ca4 600082-413-001 TRANSISTOR 2N2219A Q2
600369-314-150 CAP. 15PF, CER,100V c5,29, 600154-413-001 TRANSISTOR 2N2907A Q3,7,8
45,49 600399-413-001 TRANSISTOR MRF237 Q4
600302-314-007 CAP. .01UF,MYLAR,63V C58,60,61 600259-413~-001 TRANSISTOR J310 Q5,6,
65-68,73 11,12
44,46-48 600177-413-001 TRANSISTOR 2N5179 Q9,10
50-52,54
21-23,27 647004-341-075 RES. 470, 1/4W, 5% R1,15,29
39-41,43 656014-341-075 RES. 5.6K, 1/4W, 5% R10
600369-314-120 CAP. 12PF,CER, 100V c59 633014-341~075 RES. 3.3K, 1/4W, 5% R11,21,28
600369-314-151 CAP. 150PF, CER,100V (3 627014-341-075 RES. 2.7K, 1/4W, 5% R12,35-38
600293-314-821 CAP. 820PF, CER,50V C62,63 611024-341-075 RES. 11K, 1/4W, 5% R13,41
600302-314-001 CAP. .001UF,MYLAR, 63V | C64 620094-341-205 RES. 20, 1/2W, 5% R14
600297-314-003 CAP. 1UF, ALUM, 50V c69,71 620004-341-075 RES. 200, 1/4W, 5% R16,32
600369-314-470 CAP. 47PF, CER,100V c7 651094-341-075 RES. 51, 1/4W, 5% R17-19
600297-314-025 CAP. 47UF, ALUM,25V c74,75 630004-341-075 RES. 300, 1/4W, 5% R2,3
600369-314-680 CAP. 68PF, CER,100V c8,28 624014-341-075 RES. 2.4K, 1/4W, 5% R20,30
600144-410-001 DIODE HP3188 CR1,2,5 616014-341-075 RES. 1.6K, 1/4W, 5% R22,27
7,9,10 668084-341~075 RES. 6.8, 1/4W, 5% R23,26
600006-411-007 DIODE IN4734A 5.6V CR11 622004~341-075 RES. 220, 1/4W, 5% R24,25
600109-410-001 DIODE IN4148 CR3 610014-341-075 RES. 1K, 1/4W, 5% R31
600156-410-001 DIODE HP3080 CR4,8 630014-341-075 RES. 3K, 1/4W, 5% R33
600011~-416-002 DIODE IN4004 CR6 647024-341-075 RES. 47K, 1/4W, 5% R34,40
600100~102~001 CABLE cX1,2,3 600000-341-075 RES. 0, 1/4W, 5% R39
675084-341-075 RES. 7.5, 1/4W, 5% R4,5
600060~529-004 FILTER, 59.53 MHZ FL1-3 615004-341-075 RES. 150, 1/4W, 5% R6
647084-341-075 RES. 4.7, 1/4W, 5% R7
600125-376-015 CHOKE 470UH 11 668094-341-075 RES. 68, 1/4W, 5% R8
600125-376-027 CHOKE .47UH L13 633004-341-075 RES. 330, 1/4W, 5% R9
600243-376-008 COIL, VAR, .06uH L14
600125-376-040 CHOKE 1.0UH 115,16, 600094-512-001 TRANS, 3:1, BALUN T2
19,20, 600164-513-001 TRANSFORMER T3,4
33,31
Figure 5.45

HIGH LEVEL MIXER BOARD ASSEMBLY
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HIGH LEVEL MIXER BOARD, 1Al4

PIN CONNECTIONS AND VOLTAGE READINGS

1A14-P18
GND O 1
ODBM 59.63 - 89.53 MHZ 1ST 1O O 3
O s
IOGIC "g" OR "1" X O 7
(N.C.) ACC
9
- O
On
O 13
LOGIC "g" OR "1" RX O 15
+9VDC
O 17
O 19
O 21
an O 23
GND
+13.2VDC O 2
O 27
O 29
O 31
O 33
O35
(NOT USED) N.B. GATE O 37

(0-+6VDC) DELAYED AGC

0 DBM 54.53 MHZ 2ND IO

GND
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O
6 O
8O
10O
120
140
16 0
180
200
20)
24 O

GND

EXCITER OUT 3VP-P (1.6 - 30.0 MHZ)

TX LOGIC "g" OR "1"

MIXER INPUT (.1-30.0 MHZ).2 MgV - 1.0V (R)

'ﬁ)'(‘ LCX;IC ngu OR uln

+9VDC

+13.2VDC

IF IN/OUT (-120-15DEM 5.0 MHZ)

DELAYED AGC (0—+6VDC)




5.9.9 HIGH PASS FILTER BOARD, 1A13

See Figure 5.48 for the schematic of the High
Pass Filter board.

The High Pass Filter board contains eight half-
octave high pass filters with cut-off frequencies of
1.6,2,3,4,6,9, 13 and 20 MHz. These filters are
switched with diodes and transistors. The board
also contains a broadcast band filter and an rf
amplifier, used in the receive mode. The adjust-
ment controls for the A3A carrier level are located
on this board. A transmit/receive relay is used to
bypass the broadcast filter and the rf amplifier in
the transmit mode. And a filter bypass relay is
used to bypass the filter board in receive modes
at frequenices below 2.0 MHz.

5.9.9.1 High Pass Filters

Band 1 is switched by diodes CR1 and CR2,
which are energized by transistor Q6. Q6 is
turned on by a ground at the /B1 input. All other
band switching diodes are back-biased. Aground
at any of the band lines, /B1 through /B8, will
energize thatband in a similar manner, turning off
all otherbands. Output of the filter network is sent
to the broadcast filter.

5.9.2.2 Rf Amplifier

The receive rf amplifier consists of two paralleled

high level FETs, Q4 and Q5, in grounded gate
configuration for best intermodulation perform-
ance. With this amplifier, the overall receive gain
on this board is +4 to +8 dB.

5.9.9.3 Transmit Switch

Q2 is a switch used to pull in relay K1 when in the
transmit mode. Q2 also supplies bias to the
power amplifier transistors during transmit.

5.9.9.4 A3A Control Voltage

When the A3A mode of operation is desired, a
band-switched analog voltage is required at the
Transmit Modulator board to set the proper car-
rierlevel (16 to 18 dB below PEP). In modes other
than A3A, Q3 is saturated and no A3A control
voltage is available. When A3A is selected, a
ground appears on the /A3A line and transistor
Q3is cut off, allowing the appropriate control, R46
through R49, to supply A3A carrier control volt-
age to the Transmit Modulator board.

5.9.9.5 High Pass Filter Bypass

Transistor Q1 is used to energize relay K2, by-
passing the entire High Pass Filter board when a
receive frequency below 2.0 MHz is selected. A
ground on the /HPF Bypass line saturates Q1,
pulling in relay K2.
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PART NUMBER DESCRIPTION SYMBOL PART NUMBER DESCRIPTION SYMBOL PART NUMBER DESCRIPTION SYMBOL
LYAR Y B
ale| ¢ 600100-102-001 CABLE 636003-306-501 CAP. 360PF, 3%, MICA, | c74,91 600125-376-018 CHOKE 3.9UH 122
600226-314-008 CAP .1UF,CERAMIC,50V C1~10,12 500V 600125-376-007 CHOKE 33UH 123,24,
13,22,38 675003-306-501 CAP. 750PF, 3%, MICA, | C75,79 28,31,32
77,78 500V 35,39,40
600268-314-007 CAP .0047UF,CERAMIC,50V] C107 621011-306-501 CAP. 2100PF, 1%, MICA, | c80 43,44,47
600297-314-003 CAP. 1UF, ALUM, 50V C11,106 500V 48,27,36
600369-314-562 CAP 5600PF,CERAMIC,100V C19 643003-306~501 CAP. 430PF, 3%, MICA, | cs1 600125-376-006 CHOKE 3.3UH 125,L49
600369-314~-821 CAP 820PF,CERAMIC, 100V | C20 500V 600125-376-016 CHOKE 2.2UH L26,29
600369-314-122 CAP 1200PF,CERAMIC,100Y C21 627003-306-501 CAP. 270PF, 3%, MICA, ( c83,88 600125-376-017 CHOKE 1.8UH L30
620013-306-501 CAP. 2000PF, 3%, MICA, | c24,25, 500V 600125-376-041 CHOKE 1.2UH L33
500V 44,56 651003-306-501 CAP. 510PF, 3%, MICA, | c84,86 600125-376-033 CHOKE 1.5 UH L34
600265-314-026 CAP. 3000PF, CER, 100V | C26 500V 600125-376-039 CHOKE .82UH 137,42
600369-314-472 CAP. 4700PF, CER, 100V | C27 615013-306-501 CAP. 1500PF, 3%, MICA, | C87 600125-376-040 CHOKE 1.0UH L38
600268-314-008 CAP. .0lUF, CER, 50V €39, 40, 500V 600125-376~005 CHOKE .S56UH L4l
47,48,54 616003-306-501 CAP. 160PF, 3%, MICA, c90 600125-376-001 CHOKE .33UH L45
55,59, 62 500V 600125-376-027 CHOKE .47UH 146
66,69,73 633003-306-501 CAP. 330PF, 3%, MIca, | c93 600034-376-001 CHOKE 1000UH L6
76,82,85 500V 600125-376-043 CHOKE 5.6UH L7,16
89,92,96 618004-306-501 CAP. 180PF, 5%, MICA, C95 600125-376-013 CHOKE 15UH L8
99 500V 600125-376-020 CHOKE 12UH 19
640011-306-501 CAP. 4000PF, 1%, MICA, | C4l 611004-306-501 CAP. 110PF, 5%, MICA, c97
500V 500V 600154-413-001 TRANSISTOR 2N2907A 01,2,6-13
600204-314-022 CAP .012UF,MYLAR,400V | C42 622003-306-501 CAP. 220PF, 3%, MICA, | C98 600080-413-001 TRANSISTOR 2N2222A Q3
613014-306-501 CAP. 1300PF, 5%, MICA, | C45 500V 600396-413-001 TRANSISTOR 2N4392 Q4,5
500V
630014-306-501 CAP. 3000PF, 5%, MICA, | c46,50 600144-410-001 DIODE HP3188 CR1-16 647004-341-075 RES. 470, 1/4W, 5% R1
500V 600011-416-002 DIODE IN4004 CR17,62 622014-341-075 RES. 2.2K, 1/4W, 5% R10,19,23
600204-314-001 CAP. .01UF, MYLAR, 400Y C49 600006-411-006 DIODE, ZENER, 1N4733A CR19 26,29,32
622014-306-501 CAP. 2200PF, 5%, MICA, | C51,57 600109-410-001 DIODE IN4148 CR33-38, 35,38,41
500V 40-44,61 662004-341-075 RES. 620, 1/4W, 5% R18,22,25
610013-306-501 CAP. 1000PF, 3%, MICA, | C52,58 47-56 28,31,34
500V 68,94 600002-411-007 DIODE, ZENER, CR45 37,40,52
616013-306-501 CAP. 1600PF, 3%, MICA, | C53,63 1N752A 5.6V 613014-341-075 RES. 1.3K, 1/4W, 5% R2
500V 600002-~411-001 DIODE, ZENER, 1N746A CR46 610004-341-325 RES. 100, 1W, 5% R20,50
670703-306-501 CAP. 707PF, 3%, MICA, | ceo 600006-411-010 DIODE, ZENER, CR60 610024-341-075 RES. 10K, 1/4W, 5% R21,24,
500V 1N4737A, 7.5V 30,33,36
614013-306-501 CAP. 1400PF, 3%, MICA, | c61 39,42,27
) 500V 600064-419-001 4 POS VERTICAL MT. H10,11,20 662004-341-075 RES. 620, 1/4W, 5% R37,40,52
Figure 5.47 647014-306-501 | CAP. 4700PF, 5%, MICA, | C64 22-24,31 18,22,25
500V 600064-419-003 3 POS VERTICAL MT. H1-9,12 28,31,34
682003-306-501 CAP. 820PF, 3%, MICA, Cc65 13,19,21 610024-341-075 RES. 10K, 1/4W, 5% R39,42,21
HIGH PASS FILTER 500V 600064-419-004 2 POS VERTICAL MT. H14,30 24,27,30
650001-306-501 CAP. S00PF, 1%, MICA, | Cé7 600064-419-005 1 POS VERTICAL MT. H15-18, 33,36
BOARD ASSEMBLY 500V 25-29 633004-341-075 RES. 330, 1/4W, 5% R4
611013-306-501 CAP. 1100PF, 3%, MICA, | C70 600063-360-010 POT. 10K, 15 TURN R46,49
500V 600094-403-003 RELAY, DPDT, 12V, K1,2 610014-341-075 RES. 1K, 1/4W, 5% R51
633014-306-501 CAP. 3300PF, 5%, MICA, | C71 3A CONTACTS 651004-341-075 RES. 510, 1/4, 5% R53
S00v 610004-341-075 RES. 100, 1/4W, 5% R6
5-136 656003-306-501 CAP. 560PF,3%, MICA c72 600125-376-022 CHOKE 180UH L15,18-20 647014-341-075 RES. 4.7K, 1/4W, 5% R8
500V 600125-376-030 CHOKE 4.7UH L17,21,50
600148-512-001 TRANS, 3:1, TOROID T1
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HIGH PASS FILTER BOARD, 1Al3

PIN CONNECTIONS AND VOLTAGE READINGS

1A13-P20

1

+13 DB RF (T)

LOGIC "g" OR "1" TX

0 - +6 VDC A3A

REC. RF OUTPUT

+9VDC

+13.2VDC

GND

+13DBM RF TO PA (T)

I:CX;IC "gll OR "1" A3A

IEBIC ngll OR lllll B8

LOGIC "g" OR "1" B6

LOGIC "g" OR "1" B4

IOGIC ugn OR ulu @

LOGIC ugn OR win ﬁ

GND
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20
0O
6 O
8 O
10 O
120
140)
16 O
180)
200

GND

ﬁ LmIC llg" OR lllll

+9vDC

+13.2 vbC

PA BIAS +12.8VDC

ﬁ TOGIC nﬂn OR nin

]?5' 1OGIC ugn OR "1"

ﬁ 1.OGIC ugn OR nyn

HPF BYPASS

REC. RF INPUT




5.9.10 HALF OCTAVE FILTER BOARD, 1A12

See Figure 5.50 for the schematic of the Half
Octave Filter board.

This board contains the harmonic filters for the
transmitter output, the ALC detector, the ACC
circuitry, a reflected power detector for protection
of the power amplifier module under excessive
VSWR conditions, and circuits to protect the PA
from over-temperature, over-current and over-
voltage conditions.

5.9.10.1 Harmonic Filters

The harmonic filters are divided into eight bands
with cut-off frequencies of 2, 3, 4, 6, 9, 13, 20 and
30 MHz. The filters are designed for 40 dB
attenuation of PA harmonics and are optimized
for rejection of the second harmonic, and for
flatness of in-band impedance. The proper filter
is selected by a ground on one of the band lines,
/B1 through /B8. This saturates the appropriate
control transistor, Q2 through Q9, energizing the
appropriate relays at the input and output of the
chosen filter. Unused filters are shorted out by
their relays when deenergized. Diodes are used
as transient snubbers to prevent damage to the
switching transistors. In band 8, CR25 protects
against the relay turn-off spike, and CR33 pro-
tects against damage from plugging or unplug-
ging the board with power applied.

5.9.10.2 ALC Detector

The ALC detector provides the ALC circuit with a
DC voltage proportional to the peak rf output
voltage of the transmitter. A resistive divider on
the rf output line generates a sample of the rf
voltage and applies it to rectifier CR1. Frequency
compensation of this divider is provided by C2,
which is adjusted to give the same detector output
at 29.9 MHz as was obtained at 2 MHz. The
detected rf signal (now a DC voltage) is rf filtered
and passed to DC amplifiers U1A and U1C. U1A
is a peak-detecting voltage follower designed to
store the peak ALC voltage in C3. This peak ALC
voltage is applied to U1B, a variable-gain ampli-
fier adjusted viaR11 togive 6.0 VDC outputon the

ALC line for 79 VRMS rf output.
5.9.10.3 ACC Circuitry

The ACC circuitry is responsible for keeping the
average rf power output constant in AME mode.
A sample of the ALC detector voltage is amplified
by U1C, giving an output waveform which follows
the modulation envelope. This is applied to the
ACC threshold amplifier U1D and compared with
the carrier threshold voltage set by R13. The
output of U1D is connected to the ACC line
through diodes CR6 and CR8. The ACC line is
routed to the Transmit Modulator board, where a
reduction in voltage causes a decrease in the
transmit signal path gain. With no ACC, this line
is at about +6.5 VDC. When the ACC circuit is
controlling the output, the line voltage will stabi-
lize at some value between +6 VDC and +1 VDC.

When the transceiver is keyed in AME mode, the
/AMT command line will be low, causing U3A to
go high. This cuts off CR5 and CR7, allowing the
ACC amplifier U1D and the external ACC ampli-
fier U2A to operate.

5.9.10.4 External ACC

External ACC is applied to the input of the exter-
nal ACC amplifier, U2A. When no external ACC
voltage exists, the input to U2A is biased so that
diode CR9 is cut off and the external ACC ampli-
fier is out of the circuit. When an external ACC
voltage is present, the output voltage on U2A
decreases to turn on CR9 and allow the external
ACC amplifier to control the ACC output.

5.9.10.5 Power Amplifier Protection Circuits

U2B monitors PA overcurrent, U2C monitors
reflected power, and U2D monitors the PA tem-
perature. These devices act to protect the power
amplifier and turn on the front panel FAULT light,
indicating a problem. Comparators' outputs are
OR'dtogetherwith CR10,CR11,CR12andCR13,
so that a fault in overcurrent or temperature will
pull the ACC line low, reducing drive to the power
amplifier. If VSWR or temperature circuits are ac-
tivated, U3B and Q1 turn on the FAULT indicator.
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5.9.10.5.1 Reflected Power

The reflected power detector provides an output
voltage proportional to the reflected power seen
by the PA. When this voltage exceeds a preset
threshold, the output of U2C drops, causing a
Fault indication through U3B, Q1, etc.

5.9.10.56.2 Overtemperature

The PA contains a thermistor which provides a
varying resistance proportional to the tempera-
ture of the mounting flange of one of the output
power transistors. The thermistoris connected to
+9 VDC and so supplies a varying voltage to the
comparator U2D, which is compared with a pre-
set threshold. When this threshold is exceeded,
the comparator cuts back the drive power to the
PA, reducing the dissipation and temperature to
safe levels. Since the temperature time constant
is very long, an uncorrected over-temperature
condition will cause the rf output voltage ampli-

tude to vary at a very slow rate.
5.9.10.5.3 Overcurrent

Detector diode CR16 provides a DC voltage
proportional to the current in the transmission
line, which in turn is proportional to the load
impedance. The ALC already protects the PA
from loads greater than 50 ohms by limiting the
output voltage. This circuit protects the PA from
loads less than 50 ohms by limiting the output
current. The detector output is fed to U2B where
itis compared with a preset threshold (+1.5 VDC).
If this threshold is exceeded, the comparator
output drops, decreasing the rf drive to the PA
until the current level detected is equal to the
preset threshold.

5.9.10.6 Internal Voltage Regulator

U4 provides a regulated +5 VDC for stable thresh-
old voltages.
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(601091-536-002)

PART NUMBER

DESCRIPTION

SYMBOL

PART NUMBER

DESCRIPTION

SYMBOL

PART NUMBER

DESCRIPTION

SYMBOL

600037-643-001
600342-604-001

600302-314-001
600202-314-018
600269-314-010
600018-317-014
633003-306-501

600297-314-031
600302~314-013

600226-314-014
600287-314-056
600308-314-013
600302~-314-013
600287-314~045
600287-314-051
600287-314-054
682002-306-501
600287-314-044
600287-314-058
600287-314-048

600302-314-015
600287-314-052

612011-306-501
662001-306-501

600287-314-055

600302-314-007

600287-314-040

600302-314-009
600287-314-047

RUBBER BUMPER
SHIELD

CAP. .001UF,MYLAR, 63V
CAP. 10UF, 25V, TANT.
CAP. 12PF,CERAMIC,500V
TRIMMER CAP, 5.5-18FPF,
175VDC

CAP. 330PF,3%,MICA,S500Y
CAP. 100UF, ALUM, 10V
CAP. .1UF, MYLAR, 50V

CAP. 1UF, CERAMIC, 50V
CAP 68PF,DM19,MICA, 500V

CAP 33PF,CERAMIC,2.5KV
CAP. .1UF, MYLAR, 50V

CAP 140PF,DM19,MICA,
500V

CAP 330PF,DM19,MICA,
500V

CAP 300PF,DM19,MICA,
500V

CAP. 820PF, 2%,MICA,
500V

CAP 130PF,DM19,MICA,
500V

CAP 470PF,DM19,MICA,
500V

CAP 220PF,DM19,MICA,
500V

CAP. .22UF, MYLAR, 50V
CAP 390PF,DM19,MICA,
500V

CAP 1200PF,1%,MICA, 500V
CAP. 620PF, 1%,MICA,
500V

CAP 150PF,DM19,MICA,
500V

CAP. .01UF, MYLAR, 63V

CAP 58PF,DM19,MICA,
500V

CAP .022UF,MYLAR, 63V
CAP 180PF,DM19,MICA

500V

C1,34
c10,28
c17
c2,30,88

c29
c3
c31,33,
35,77-85
89

c32
c38,41,
47,70
€39,50
c4,9,
12-13,16
19,23
c40,55,
58
ca2,71

ca3
ca4,73
c45,48,
51
C46,52
c49,65

c5,7,8,27
C53,59

C54
C56,63

C57

c6,11,15
20,21,22
24-26
c60

Cc91-98
ce61,68,
75

668002~306-501
616012-306-501
610011-306-501

600287-314-050

656002-306-501
624011-306-501
613012-306-501

600259-314-103

600308-314~011
600302-314-013

600118-410-002
600052-410-001

600109-410-001

600198-608-005

600064-419-001
600064-419-003
600064-419-004
600064-419-005

600190-608-001

600094-403-003

600125-376~007
670119-513-001
670119-513-002
670123~513-010
670123-513-009
670119-513-003
670119-513-004
670123-513-006
670123-513-005
670119~513-006
600125-376-~022
670123-513-004
670123-513-003
670119-513-007
670119~513-008
670123-513-002

CAP 680PF,2%,MICA,500V
CAP 1600PF,2%,MICA, 500V
CAP. 1000PF,1%,MICA,
500V

CAP 270PF,DM19,MICA,
500V

CAP 560PF,2%,MICA,500V
CAP 2400PF,1%,MICA,500Y
CAP. 1300PF,2%,MICA,
500V

CAP 470UF,ALUM, 25V,
AXIAL

CAP 22PF,CERAMIC,2.5KV
CAP. .1UF, MYLAR, 50V

DIODE,HOT CARRIER,
HP2800
DIODE IN270

DIODE IN4148

CONN. HEADER,3 PIN,TIN

4 POS VERTICAL MT.
3 POS VERTICAL MT.
2 POS VERTICAL MT.
1 POS VERTIFAL MT.

CONN, JUMPER, 2 POS.

RELAY, DPDT, 12V,
3A CONTACTS

CHOKE 33UH

INDUCTOR .218UH
INDUCTOR .297UH
COIL, TOROID, 1.04 UH
COIL, TOROID 1.37UH
INDUCTOR .330UH
INDUCTOR .452UH
INDUCTOR 1.70UH
INDUCTOR 2.31UH
INDUCTOR .725UH
CHOKE 180UH
INDUCTOR 2.25UH
INDUCTOR 3.06UH
INDUCTOR .766UH
INDUCTOR 1.043UH

INDUCTOR 3.32UH

c62
Ccé64
C66,72

ce7

ce9
C74
Cc76

c8s

c87
c90

CR1, 15,
16
CR2,3,6
8-13
CRS,7,
18-33

El

H2

H1,10
H4,6,7
H3,5,8,9

JP1

K1-16

Ll

Llo
L1l
L12
L13
L14
L15,18
L16
L17
L19
L2-9,27
L20
L21
L22
L23
L24

670123-513-001
600034-376-001

600229-413-003
600154-413-001

615014-341-075
615024-341-075
600089-360-010

647014-341-075

633004-341-075
622024-341-075
675024~-341-075
647024-341-075
647004-341-075
610034-341-075
610014-341-075
611014-~341-075
622094-341-205
610024-341-075
600063-360~-007
682004-341-075

682004-341~-075
618024-341-075
610094-341-205
622014-341-075

600063-360-010
610024-341-075

600138-512-001

600114-611-001
600114-611-003
600114-611-005
600261-230-001

600171-415-001
600486-415-001
600017-419-001
600331-415-001

INDUCTOR 4.52UH
CHOKE 1000UH

TRANSISTOR 2N3904 TO-9
TRANSISTOR 2N2907A

RES. 1.5K, 1/4W, 5%
RES. 15K, 1/4W, 5%
POT. 10K, 1/2W, CERMET
RT/AN

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

RES. 330, 1/4W, 5%
RES. 22K, 1/4W, 5%
RES. 75K, 1/4W, 5%
RES. 47K, 1/4W, 5%
RES. 470, 1/4W, 5%
RES. 100K, 1/4W, 5%
RES. 1K, 1/4W, 5%

RES. 1.1K, 1/4W, 5%
RES. 22, 1/2W, 5%

RES. 10K, 1/4W, 5%
POT. 1K, 15 TURN

RES. 820, 1/4W, 5%

RES. 820, 1/4W, 5%
RES. 18K, 1/4W, 5%
RES 10 1/2W 5%

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

POT. 10K, 15 TURN
RES. 10K, 1/4W, 5%

DETECTOR TOROID

BROWN TEST POINT
ORANGE TEST POINT
JACK

TERMINAL

IC LM324,0P AMP,QUAD
IC IM393,DUAL VOL COMP
TRANSISTOR PAD

IC 78MOS, 5V REG

1

L25
L26

Q1
Q2-9

R1
R10
R11,35

R12,14,
32,42

R15
R17,37
R2-5
R20,39
R22,21,33
R26
R27,45, 64
R34

R36
R38,43,63
R44
R47,49,
53,55,57
59,61,51
R59,61

R6

R62
R7,16,24
46,48,50
52,54,56
58,60
R8,13,18
R9,19,23
25,28-30
31

T1

TP1
TP3
TPS
TP6-8,2

u1,2
U3
(U4)
U4
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HALF OCTAVE FILTER BOARD, 1A12
PIN CONNECTIONS AND VOLTAGE READINGS

1Aa12-P21

120GND

34O

56O

780

O OO0 OO

9 100

On 120

O 13 110

15 16O

O
O 17 180
O 1 200

O 2 20

O 23 24() BLLocic "p" oR "1”

E ILOGIC "g" ORrR "1"
O 260 g
B2 LOGIC "g" OR "1"

O 280

O 2 30 () LIS R

O3 320

033 340

O3 360

O3 30

O3 400

FILTER IN 125W RF (T)

O4a 20

GND CND

O#4 40O
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HAIF OCTAVE FILTER BOARD, 1Al2

PIN CONNECTIONS AND VOLTAGE READINGS

1A12-P22
GND O 1
O 3
O 5
+12.7-+13.9VDC
GND
O o9
GND O u
O 13
O
Q 17
GND O 1
GND

0 - +6VDC TEMP.

0 - +9VDC AIC (T)

GND

20
“ O
6 O
80O
10 0O
120
140
16O
180
200
20
240
26 O
28 O
30 O
320
34 Q
36 O
330

E 1O0GIC ll/@!l OR "1"

ﬁ 1OGIC ugn OR "1"

§4_ 1OGIC ugn OR "1"

ﬁ LOGIC ugu OR "1"

PFD

EXT ACC (0-+9VDC MAX) *

ACC 0—+6VDC (AM MODE)

FAULT _LOGIC "g" OR "1"

+8.9 - + 9.1 VDC

AMT

FILTER OUT

* THIS VOLTAGE NOT PRESENT UNLESS EXTERNAL HIGH POWER AMPLIFIER IS USED.
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5.9.11 AUDIO/SQUELCH BOARD, 1A17

See Figure 5.52 for the schematic of the Audio
Squelch board.

The Audio Squelch board is used to process re-
ceive functions only. It accepts the 5 MHz output
from the IF Filter board and performs the final
detector function of converting the intermediate
frequency signal into usable audio intelligence. A
product detector is used in SSB, CW, FSK and
DATA modes, while an envelope detector is used
inthe AMmode. Two separate audio outputs are
provided: one ultimately ends up at the rear panel
as a balanced 600 ohm output and the other is
amplified by a speaker driver and appears at the
transceiver front panel speaker and phone out-
put.

Located on the board are an input |IF amplifier,
envelope detector, AGC circuitry, a delayed AGC
circuit, product detector, third LO amplifier, 600
ohm audio amplifier, speaker/sidetone circuits
and squelch circuits. The AGC has fast attack
and front panel selectable fast, medium and slow
decay times. The squelch circuit is syllabic,
responding to the syllabic characteristic of human
speech, with a front panel enabling control.

5.9.11.1 Input IF Amplifier and Envelope
Detector

Q1 is a common emitter amplifier with 36 dB gain
connected through an impedance-stabilizing pad
to the product detector, M1,andto thegate of FET
Q2. This latter stage is a source follower buffer
amplifier which drives envelope detector Q3. The
detected envelope is routed to U2, which selects
either the product detector output in SSB, CW,
FSK or DATA, or the envelope detector signal in
AM. The envelope signal is also applied to the
AGC circuit at U1A and U1C.

5.9.11.2 Product Detector and Third LO
Amplifier

The 5 MHz third LO signal for the product detec-
tor is supplied at -15 dBm. Transistor Q4 ampli-
fies this to about +7 dBm for the product detector.
The 5 MHz IF signal input to the product detector
is about -10 dBm. The detected audio is applied
to the analog switch U2,

5.9.11.3 Speaker Audio and 600 Ohm Audio

The selected envelope cr product detector audio
signal from switch U2 is amplified by U4A. The
audio levels from the two detectors are matched
so that they are the same for an SSB (100%
modulated) signal as they are for a 100% modu-
lated AM signal. The AC ground reference for
most of the analog circuitry is established at 1/2
the supply voltage by U5A. This eliminates tran-
sient outputs in the audio during switching. The
600 ohm audio signalis routed through the MUTE/
SQUELCH switch U2 unless bypassed by jumper
JP1 from E1, pins 1 to 2. R64 provides a level
control for the 600 ohm line audio provided by the
line amplifier, U4B and Q10. The line amplifier is
capable of supplying +10 dBm when loaded with
600 ohms.

The speaker audio goes through analog switch
U2 and is buffered by amplifier U4C before being
sent to the front panel Speaker Driver board. A
CW sidetone signal from the Transmit Modulator
board is injected into the buffer amplifier.

5.9.11.4 Squelch Circuits

The syllabic squelch circuit is basically a pulse
count discriminator and integrator, which pro-

duces a gating outputfor the slowly changing, i.e.,
syllabic, frequency content of the audio signal.
The gating output has a fast attack and slow
decay characteristic.

The audio signal is first amplified by U6B, then
squared in U6C to produce a square wave input
to U7A for signals as weak as the receiver noise
level. U7A and U7B form a monostable multivi-
brator with an output pulse width of 0.5 msec. A
differentiator and integrator produce a DC voltage
output proportional to the average frequency of
the audio signal. U6A is an integrator with a time
constant of 73 msec, which reduces output due to
fast (greater than 5 Hz) frequency changes. U5D
is an absolute value amplifier which produces a
negative output when the peak voltage changes
from R80 exceed the forward voltage drop of
either CR17 or CR18. The one-shot multivibrator,
formed by U7C and U7D, is triggered through
CR16 and resets in about 2 seconds, unless
retriggered. The positive outputfrom U7C through
CR15 forces comparator USB high, which in turn
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enables the 600 ohm audio gate U2B and the
speaker audio gate U2C.

The squelch gates may also be enabled through
comparator U5B by comparator U5C, which is
driven by the front panel SQUELCH control and
provides a degree of squelch threshold control.
(In the MSR 8050A only an OFF/ON signal is
obtained from the front panel control.)

5.9.11.5 AGC Circuits

U1Ais an amplifier/peak detector which amplifies
(gain of 50) signals from Q3 and applies them to
U1B. The attack time is established by R95 and
R22 with C23 to less than 10 msec. The decay
time is determined by the discharge time constant
of C23 through R23 for 3.0 seconds in slow AGC,
through R39 for 200 msec in medium AGC, and
through R38 for 30 msec in fast AGC.

U1Cis identicalto U1A, but with a gain of 200 and
a fast charge and discharge time. The outputs of
both amplifiers are comparedin U1D. The output
of U1C is normally higher than that of U1A, so
U1D output is low. If the signal level suddenly
falls, the output of U1C follows, but the output of
U1A remains high due to the slow decay of C23.

The output of U1D then goes high, switching on
Q6 or Q7 (whichever has been selected by open
collector comparators U3A and U3B). U3A or
U3B is selected by voltage level presented to the
board at pin 38. If the input voltage exceeds +7.7

VDC, both comparator outputs are low, both Q6
and Q7 are turned off and the AGC decay is slow.
If the input voltage is between +3 VDC and +7.7
VDC, U3A output is high and U3B output is low,
turning on Q6, and the AGC decay is medium. [f
the input voltage is below +3 VDC, both compara-
tor outputs are high, turning on both Q6 and Q7,
andthe AGC decay is fast. Anexternalgroundon
U1B through CR10 will dump the AGC voltage,
putting the receiver in maximum gain. A DC
voltage through CR3 allows the AGC to be over-
ridden by the RF GAIN control. U1B is the AGC
output amplifier. A logic high on pin 29 discon-
nects the signal driven AGC allowing the receive
gain to be determined only by the RF GAIN d.c.
input at pin 34.

The AGC controls the gain of the IF Filter board
amplifiers, maintaining a constant audio output
level over a wide rf input level range. A short on
pin 26 (DATA) reduces the AGC threshold (lower
input level for constant output) from about -90
dBm to -100 dBm. The S-meter output is adjust-
able by R44. A delayed AGC signal to control
High Level Mixer board gain is produced by
current amplifier U4D and Q9. Delayed AGC
offset is adjusted with R52. Delayed AGC current
gain is set with R53.

5.9.11.6 Receive Voltage Gate
Transistor Q5 applies +9 VDC to the third LO

amplifier Q3 and to IF amplifier and detector Q1,
Q2 and Q3 in receive when the /Rx line goes low.
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(601077-536-006)

PART NUMBER

DESCRIPTION

SYMBOL

PART NUMBER

DESCRIPTION

SYMBOL

PART NUMBER

DESCRIPTION

SYMBOL

600302-314-013

600297-314-006
600202-314~020
600297-314-016

600297-314-032
600189-314-018
600302-314-015
600202-314-018
600268-314-012
600202-314~-007
600293-314~-121
600302-314-009
600302-314-007

600109-410-001
600028-411-001
600198-608-005
600261-230-001
600190-608-001
600125-376-034
600125-376-022
600125-376~011

600008-455-001

CAP. .1UF, MYLAR, 50V

CAP. 2.2UF, ALUM, 50V
CAP. 15UF, 20V, TANT.
CAP. 22UF, ALUM, 25V

CAP. 100UF, ALUM, 25V
CAP. .O01UF, 500V

CAP. .22UF, MYLAR, 50V
CAP. 1OUF, 25V, TANT.
CAP. .022UF, CER, 50V
CAP. 1UF, 35V, TANT.
CAP., 120PF, 50V

CAP .022UF,MYLAR, 63V
CAP .01UF,MYLAR, 63V

DIODE IN4148

DIODE, VOLT.SUPRESSOR
P6KE6, 8A

CONN HEADER,3 PIN,TIN
TERMINAL

CONN, JUMPER, 2 POS.
CHOKE 8.2UH

CHOKE 180UH

CHOKE 33UH

MIXER SLB-1

c1,2,4,
6-8,11
12,21,22
14-18,35
24-32,47
53,58,59
€10,20,44
c23
c3,19,37
38,42,55
c3é

c39
c40,41
c43

c45

c46

c5,13

c56
c9,33,34
48-52,57

CR1-21

24-27
CR22,23

El
E2,3
Jp1l
L1,5
L2,3,4
L6

Ml

600229-413-003

600396-413-001
600116-413-002
600025-419-001

639014-341-075
651094-341-075
610004-341-075
610014-341-075

618094-341-075
613004-341-075
633004-341-075
620014-341-075
618014-341-075
656014-341-075
615004-341-075
615014-341-075
639034-341-075
610024-341-075

647084-341-075
633024-341-075
651024-341-075
630014-341-075
647014-341-075
675014-341-075
622004-341-075

TRANS 2N3904 TO-92

TRANSISTOR 2N4392
TRANS, 2N3906
TRANSISTOR PAD

RES. 3.9K, 1/4W, 5%
RES. 51, 1/4W, 5%
RES. 100, 1/4W, 5%
RES. 1K, 1/4W, 5%

RES. 18, 1/4W, 5%
RES. 130, 1/4W, 5%
RES. 330, 1/4W, 5%
RES. 2K, 1/4W, 5%
RES. 1.8K, 1/4W, 5%
RES. 5.6K, 1/4W, 5%
RES. 150, 1/4W, 5%
RES. 1.5K, 1/4W, 5%
RES. 390K, 1/4W, 5%
RES. 10K, 1/4W, 5%

RES. 4.7, 1/4W, 5%
RES. 33K, 1/4W, 5%
RES. 51K, 1/4W, 5%
RES. 3K, 1/4W, 5%

RES. 4.7K, 1/4W, 5%
RES. 7.5K, 1/4W, 5%
RES. 220, 1/4W, 5%

01,3,4
6,7,9
Q2,8
Q5,10
(Q8)

R1,11
R10

R103
R12,18,
19,22,37
45,46,59
68,90,49
95-99
R13

R14

R17
R2,15,51
R24,38
R25

R26

R27

R28
R29-31,
40,41,48
50,69-71
73,74,76
77,92-94
98,100
101

R3

R32
R33,66
R34,102
R35

R39
R4,20

610034-341-075

600063~360-010

630024-341-075
618004-341-075
600063-360-005
620024-341-075
610094-341-075
630094-341-075
630121-342-059
690901-342-059
647581-342~-059
615034-341-075
612024-341-075
633034-341-075
610044-341-075
613014-341-075
633044-341-075
620034-341-075
633014-341-075
651004~341-075
647024-341-075
647094-341-075

635234-501-001

600114-611-002
600114-611-003
600114-611-004

600171-415-001
600908-415-001
600486-415-001
600078-415-101

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

POT. 10K, 15 TURN

RES. 30K, 1/4W, 5%
RES. 180, 1/4W, 5%
POT. 200, 15 TURN
RES. 20K, 1/4W, 5%
RES. 10, 1/4W, 5%
RES. 30, 1/4W, 5%
RES. 30.1K, 1/8W, 1%
RES. 909, 1/8W, 1%
RES. 4.75, 1/8W, 1%
RES. 150K, 1/4W, 5%
RES. 12K, 1/4W, 5%
RES. 330K, 1/4W, 5%
RES. 1M, 1/4W, 5%
RES. 1.3K, 1/4W, 5%
RES. 3.3M, 1/4W, 5%
RES. 200K, 1/4W, 5%
RES. 3.3K, 1/4W, 5%
RES. 510, 1/4, 5%
RES. 47K, 1/4W, 5%
RES. 47, 1/4W, 5%

TRANS, 600 OHM,AUDIO

RED TEST POINT
ORANGE TEST POINT
YELLOW TEST POINT

IC LM324,0P AMP,QUAD
IC 4053, MUX/DEMUX

IC IM393,DUAL VOL COMP
IC MC14001B, NOR

QUAD 2-IN

R42,43,
55,67,83
84,89
R44,52
64,80
R47
R5,7,62
R53

R56

R58

R6, 54
R60

R61

R63
R65,23
R72
R75,82
R78,79
R8,36
R81,87
R85,86
R8S
R9,57
R91

R96

Tl

TP2
TP3
TP4

Ul,4-6
U2
U3
u7
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AUDIO SQUELCH BOARD, 1Al7

PIN CONNECTIONS AND VOLTAGE READINGS

1A17-P10

1zQGND

3 4 () METER AUDIO 0-1.2 VRYS

0—-
.3-3KHZ (.15VRM) AUDIO

-—

0
600 OHM REC. AUDIO OUT (2.4 VRMS)

)
O
5 MHZ (-30DBM) IF IN O 5 6 O
O
O

3RD LO -15DBM (5MHZ)

+1—+8VDC (R) AGC O H B O
600 OHM REC. AUDIO OUT (0- 2.4 VRM)
O 1 10O
1OGIC ngu OR uln m‘ O 'RY 1OGIC "g" OR "l"‘
15 160
+9vDC +9vVDC

O 5% 200 (NOT USED)
OZI 220 SQUELCH GATE Q OR¥8VDC

GND

DATA HI - Z OR ,1VDC

1 KHZ (25MV) SIDE TONE O 27 28 O

.8VDC OR 5VDC AGC OFF PTT LOGIC "g" OR "1°

MUTE LOGIC "g" OR "1"
O3 120 rocic
RF GAIN 0—+4.5 VDC

LOGIC "g" OR "1" USB W  LOGIC "g" OR "1"
60—
AGC-F +1.5 to + 7VDC

1OGIC "g" OR "1" 1SB
O 37 38 O
IOGIC "¢" OR "1" FSK O 30 40 O DELAYED AGC 0—+6VDC
0 OR +9VDC AGC DUMP "S" MET 0—+6VDC
O« 20
GND GND
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5.9.12 SPEAKER DRIVER BOARD, 1A18

See Figure 5.54 for the schematic of the Speaker
Driver board.

The Speaker Driver board contains the four watt
speaker amplifier, the DC volume control circuit,
and the tuning beep generator.

The speaker amplifier, U3, is a monolithic audio
amplifier which supplies four watts of audio power
to the front panel speaker. The audio into the
board is coupled through optocoupler CR3, which
contains a photo-resistive cell optically coupled to

an LED. As the LED current increases and the
LED gets brighter, the resistance of the photocell
decreases, applying more input audio signal to
the speaker amplifer. The LED currentis con-
trolled by the setting of the front panel VOLUME
control.

The tuning "beep" tone burst is generated by dual
timer U2 and coupled to the audio input. Thetimer
generates a high frequency (2 kHz) tone keyed on
and off by a very low frequency, producing the
"beep”.

IC U1 is not used in this transceiver.
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5-154

(601120-536-001)

PART NUMBER

DESCRIPTION

SYMBOL

600272-314-003
600204-314-045
600204-314-040
600204~-314-027
600297-314-013
600297-314-026
600272-314-001
600259-314-108

600259-314-006

600109-410-001
600006-373-002

622024-341-075
656094-341-075
610084~-341-205
610014-341-075
613024-341-075
620014-341~-075
610034-341-075
610024-341-075
610004-341-075

600261-230-001
600221-415-001

600237-415-001
600216-415-001

CAP. .01UF, CER, 50V
CAP .0056UF,MYLAR, 630V
CAP .0015UF,MYLAR, 630V
CAP, .15UF, 100V, MYLAR
CAP. 10UF, ALUM, 50V
CAP. 47UF, ALUM, 50V
CAP. .1UF, CER,50V
CAP 1000UF,ALUM, 16V

CAP. 100UF 25V

DIODE IN4148
LED CELL

RES. 22K, 1/4W, 5%
RES. 56, 1/4W, 5%
RES. 1, 1/2W, 5%
RES. 1K, 1/4W, 5%
RES. 13K, 1/4W, 5%
RES. 2K, 1/4W, 5%
RES. 100K, 1/4W, 5%
RES. 10K, 1/4W, 5%
RES. 100, 1/4W, 5%

TERMINAL
IC 74LS26,NAND,HV,QUAD

IC ILM556, DUAL TIMER
IC 810P, AUDIO AMP

c1
c10
c11
c12

c2

c3
ca,14
cs,6,
13,15
c7,8,9

CR1,2
CR3

R1
R10
R11
R2,5
R3
R4
R7
R8
R9

TP1,2
Ul

U2
u3

Figure 5.53

SPEAKER DRIVER BOARD ASSEMBLY
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. UNLESS OTHERWISE NOTED :
CAPACITORS ARE

DIODES ARE
2. DO NOT REMOVE (IS FROM BOARD AS (€12 1S USED TO FILTER THE +9V LINE,

RESISTORD ARE KN OWNS
INDUCTORS  ARE

R9
100

* cr

T 100
Z5Y

Ciz

+9Vv

VAW 2 ’:}'/o}

<

23

VoL CTL
/N

Ril
1
I/2ZW

:
J

e Lt *’l c5 +| ct

1000 T 1000 1000

by 172

+i13.6V

p
_ l Py
v v

Figure 5.54

SPEAKER DRIVER BOARD SCHEMATIC
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SPEAKER DRIVER BOARD, 1Al18
PIN CONNECTIONS AND VOLTAGE READINGS

GND
(NOT USED)
LOGIC "g" OR "1" CH1
(NOT USED)
LOGIC "g" OR "1" CH2
(NOT USED)
LOGIC "g" OR "1" CH4
+13.2VDC
(NOT USED)
LOGIC "g" OR "1" CHS8
+9VDC
LOGIC "@g" OR "1" BEEP ON/OFF
+5VDC

0.6 - + 9VDC VOL. CONTROL

SPEAKER RETURN (GND)

5-156

Ot 20
O3 40
O 5 60
O 780
O 9 100

On
O 13
O 15
O 17
O
O 2
O 23

120
140)
16 O
180)
200
20
24 O

GND

(0.3 - 3 KHZ)
AUDIO IN Q - 0.15 VRMS

TNOT USED)
CHI ILOGIC "g" OR "1"

+13.2VDC

—__ (NOT USED)
CH2 LOGIC ugu OR "1"

___ (NOT USED)
CH4 LOGIC "g" OR "1"

—___ (NOT USED)
CH8 LOGIC "g" OR "1"

GND

GND

/
- 3.1 VHWS\
SPEAKER AIJDIOGZNTO 3.2 OmM )




5.9.13 COUPLER INTERFACE BOARD, 1A19

See Figure 5.56 for the schematic of the Coupler
Interface board.

This board acts as an interface for inputs and
outputs between the Controller board, Interface
board, Auxiliary connector, Accessory connector,
and the signal path boards. The two basic func-
tions performed by this board are: control of
transmitter keying and control of a system an-
tenna coupler. See Figure 4.5 for a simplified
diagram of the keying circuits.

5.9.13.1 Keying Inputs and Outputs

Folllowing is a listing of the various keying inputs
and use restrictions.

1. Pin 20 - /TONE KEY. A logic low 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.

2. Pin 16 - /JEXT KEY. This input from the rear
panel will also key the transmitter whenever it is
pulled low.

3. Pin 18 - /FSK KEY. This input from the rear
panel will key the transmitter when pulled low only
if the radio is in the FSK mode.

4. Pin 14 - /PTT. This is another front panel input
which keys the transmitterin any mode unless Pin
32, REM, is a logic high.

5. Pin 32 - REM. This input is high whenever the
radio is being remotely controlled. In this state,
the /CW KEY and /PTT are both disabled.

6. Pin 22 - uP KEY. This signal comes directly
from the microprocessor and keys the transmitter
whenever it is a logic high.

7. Pin 8 - /KEY ENABLE. This comes from the
system antenna coupler and keys the transmitter
during a coupler TUNE cycle. A logic low at this
input will key the transmitter only when a TUNE
cycle is commanded by a logic high at Pin 33,
TUNE B.

The following pins are transmitter keying outputs:

1. Pin 25 -/TX1. Thisis the primary keying output
which sets all signal path boards in the transmit
mode. This output also controls the front panel
TXLED. This output goes low when the transmit-
ter is keyed.

2. Pin 36 - /TX2. This output is similar to /TX1
exceptthatitis used to key external equipment by
going low when the transmitter is keyed.

3. Pin37 - /TX3. This outputis similarto /TX1 and
/TX2 except it is not disabled by the TX INHIBIT
circuitry. /TX3 is used to control the MSR 4030
coupler bypass circuitry, disabling the bypass
relay whenever the transmitter is keyed. /TX3
also informs the uP when there is any attempt to
key the transmitter.

4. Pin 24 - /AUDIO KEY. This output differs from
TX1 in that it is not affected by the CW delay. It
controls the transmitter modulation in CW mode.
5. Pin 17 -/AMT. This outputis logic lowwhen the
transmitter is keyed in AME mode.

The following inputs all inhibit the transmitter
keying.. When active, the TX INHIBIT LED will
light and the test point (TP1 through TP4) respon-
sible for the inhibit will be a logic low.

1. Pin 11 - KEY INTERLOCK. This input is used
by the antenna coupler to ensure that the trans-
mitter will not be keyed at a time when the coupler
is vulnerable to damage. This line mustbe pulled
low or the transmitter cannot be keyed. If an
antenna coupler is NOT in the system, a shorting
plug connecting this pin to ground must be con-
nected to the radio's accessory connector (pin 11
to ground in the accessory connector). This func-
tion may also be controlled on J36 pin 4 if Mother
board jumper JP4 is in position 2-3.

2. Pin 38 - /LL. This input goes to a logic low
whenever any of the loops in the synthesizer
loses lock. This prevents transmitter keying un-
less the frequency is valid.

3. Pin 29 - /TX INHIBIT. This is used by the
microprocessor to prevent keying at any time that
the software program has determined that keying
isinappropriate, such as during a mode change or
during Silent Tune.

4. Pin34-/PS FAULT. Thisinputcomes from the
power supply and prevents keying whenever the
power supply is disabled.

5.9.13.2 Keying Control Circuits

When any of the keying inputs (except for the
coupler /KEY ENABLE) commands the transmit-
ter to key and no inhibiting signals exist, U1 pin 8
will be high. This brings the /AUDIO KEY line to
alogic low. U10A provides a variable CW "hang"
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delay when the radio isin CW mode. Ahigh at U3
pin 2 lengthens the keydown time in CW mode.

Keying can be prevented by a high at U3 pin 11 or
U6 pin 6. U3 pin 11 is high during a coupler TUNE
cycle and U6 pin 6 is high if any of the inhibit inputs
is active. If neither of these pointsis high, akeying
input will cause /TX1, /TX2 and /TX3 to go to a
logic low. Note that /TX3 is not affected by the
transmit inhibit signals. /TX3 does not key the
transmitter; it is used to turn off the MSR 4030
coupler bypass relay during transmit mode.

5.9.13.3 Coupler Control Circuit

Inverter/drivers U13A, U12C, U14D, U14C and
U148B interpret coupler control inputs.

The /TUNING line is taken to a logic low by the
coupler whenever the antenna coupler is tuning.
If switch S1-3 is closed, the tuning "BEEP" is
energized. This commands the radio to create a
pulsing audio tone audible in the speaker during
the TUNE cycle.

VSWR RETUNE is an optional coupler feature
which provides for an automatic coupler TUNE
whenever a VSWR FAULT is detected by the
antenna coupler or the linear power amplifier (if

used). ATUNE cycle is requested by the coupler
or LPA by pulling the /TUNING input low (when
not already in a TUNE cycle). U10B prolongs the
duration of this momentary low-going pulse, so
that it will be detected by the microprocessor. If
the VSWR RETUNE is not desired, S1-2 is left
open, deactivating U10B. NOTE: Selection of
the VSWR RETUNE feature also requires the
closure of the VSWR RETUNE coupler option
switch located elsewhere in the radio.

Coupler TUNE commands from the microproces-
sor are onTUNE B (pin 33) for normal tune and
SILENT B (pin 26) for a silent tune (MSR 4030
only). These commands are inverted by U8D and
UBE and are denoted as /TUNE and /SIL TUNE.

U15 and K1 prevent the coupler tune commands
from being sent to the coupler before the radio
has been turned on long enough to clear any
transient.

When a coupler TUNE is commanded (pin 33
high), U3 pin 11 will be high, disabling all keying
inputs except the coupler keying input /KEY
ENABLE. The coupler pulls this line low when it
needs an rf signal to operate during the TUNE
cycle.
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Figure 5.55

COUPLER INTERFACE BOARD ASSEMBLY

5-160

REo

HZ

MADE IN USA.

(601197-536-003)

PART NUMBER

DESCRIPTION

SYMBOL

PART NUMBER DESCRIPTION SYMBOL
600005-635-001 LED MOUNT (DS1)
600025-419-001 TRANSISTOR PAD (Q1)
600302-314-001 CAP .001UF,MYLAR, 63V c1-6,11,

12,18,19
600202-314-007 CAP. 1.0UF,ALUM, 35V €10
600297~314-016 CAP. 22UF, ALUM, 25V c14
600302-314-013 CAP .1UF, MYLAR, 50V C42-45,
47,49-55
9,13,
15-17
20-39
600297-314-032 CAP 100UF, ALUM, 25V c56
600297-314-024 CAP. 47UF, ALUM, 10V c7,48
600302-314-007 CAP .01UF,MYLAR, 63V c8,57
600109-410-001 DIODE IN4148 CR3-7
600011-416-002 DIODE IN4004 CRS,9
600036-390-001 LED, RED DS1
600094-403-003 RELAY, DPDT, 12V, K1
3A CONTACTS
600125-376-001 CHOKE .33UH Ll
600080-413-001 TRANSISTOR 2N2222A Q1
610014-341-075 RES. 1K, 1/4W, 5% R1,3,5,7
9,11,13
15,28,33
35,37,42
57,58,60

622014-341-075

647024-341-075

610024-341~-075
600063-360-014
622024-341-075
615034-341~-075
610004-341-075
633004-341-075

600264-616-001

600114-611-001
600114-611-002
600114-611-003
600114-611-004

702005-415-001
702013-415-001
700123-415-001

702007-415-001
702006-415-001
600415-415-001

600016-415-001
702010-415~-001

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

RES. 47K, 1/4W, 5%

RES. 10K, 1/4W, 5%
POT. 100K, 15 TURN
RES. 22K, 1/4W, 5%
RES. 150K,1/4W, 5%
RES. 100, 1/4W, 5%
RES. 330, 1/4W, 5%

SWITCH, DIP, 4 POS.

BROWN TEST POINT
RED TEST POINT
ORANGE TEST POINT
YELLOW TEST POINT

IC, 74HCTOO
IC, 74HCT123
I.C. TL7705A

IC, 74HCTO3
IC, 74HCTO2
IC 1489, LNRCVR,QUAD

IC 7406,HEX INV,0/C
IC 74HCT20

R16,29,
30,32,34
36,2,4,
6,8,10
12,14,65
44
R17,25,
26,43,
45-47,
61-64
R18,19
R20

R21

R27

R38

R40

Ss1

TP1
TP2
TP3
TP4

U1

Ulo0

Ul5 (+5v
Super-
visor)
u2,7
U3,6,11
U4,12,
13,14
uUs,8

u9
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Cs7 C4B., 41, 48
R22-26. 31.
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48-56., 59
CR9 CRi, 2
K1
DS1
]
Q1
[ TP4

(ECO GB-36., ISSUE D)

Figure 5.56
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COUPLER INTERFACE BOARD, 1A19

PIN CONNECTIONS AND VOLTAGE READINGS

1A19-P17
GND O 1
+13VDC O 3
+5VDC O s
LOGIC "@g" OR "1" BEEP O 7
LOGIC "@" OR "1" SIL TUNE
LOGIC "g" OR "1" KEY INTERLOCK O 9
Ou
LOGIC "g" OR "1" SURV TUNE O 13
LOGIC "g" OR "1" n_m: O 13
IOGIC mgm OR "1"  BMT O

LOGIC nﬂu OR "1" AME

LOGIC wgn wn
g" OR "1 FAULT O 21

LOGIC uﬂn OR "l" TXl

n ‘II OR "l"
rocic'? READY O

rocIc "g" Or "1" TX INHIBIT

LOGIC "g" OR "1" TUNING O
31
LOGIC "g" OR "1" TUNE B
O
T.mIC llﬂll OR Illll FSK O 35
LOGIC "g" nn e
g" OrR "1 TX3 O37
10GIC ugn OR "1" "a-" O 39

LOGIC "g" OR "1" CPLR ENB

5-162

20
0
6 O
8O
10 O
120
140
160
180
200
220
240
26 O
28 O
30 O
320
34 O
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II, 1OGIC "@" OR "1"

CPLR EN IOGIC "@" OR "1"
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GND




5.9.14 MOTHER BOARD, 1A20

See Figure 5.59 for the schematic of the Mother
board.

This board is the electrical main frame of the MSR
8050A transceiver. All subassemblies in the
transceiver are electrically connected to the Mother
board. A total of 32 connectors interface the
subassemblies with the Mother board. Twenty-
one (21) connectors are 44 pin dual-readout p.c.
card edge connectors, one reserved for the Tone
Key modem option and one reserved for the IF/
Filter option. Eight connectors interface the rear
panel assembly with the Mother board; one con-
nector is used for the main power supply; and one
connector is used for the +9 VDC supply. One
connector interfaces with the front panel. All p.c.
board connectors are keyed to discourage plug-
ging the wrong board into the wrong connector.

5.9.14.1 Jumper Connections

Jumpers JP1 and JP2 are used when an optional

Modem board is not plugged into J7. This routes
the audio from the rear panel to the Transmit
Modulator board. Jumper JP3 provides a selec-
tion to the Tone Key modem board to allow tone
keying only when transceiver is under directcontrol
of an MSR 6420 Remote Control Unit or under
computer control. Jumper JP4 transfers Key
Interlock control from J37 to J36 (for future use).
Jumper JP5 allows defeat of the audio compres-
sor when the transceiver is in the FSK or DATA
mode. Table 5.13 and Figure 5.57 show jumper
positions. Normal position for all jumpers is 1 to
2.

5.9.14.2 Microphone Switch

Microphone switch S1 is used to select the proper
gain and impedance characteristic for the chosen
microphone. For a dynamic microphone, St
should be to the left, in position 1. If a carbon
microphone is to be used, S1 should be switched
to the right, in position 3.

Table 5.13 MOTHER BOARD JUMPER POSITIONS

JUMPER POSITION CONDITION
JP1, JP2 1and?2 Modem board not installed.
2and3 Modem board installed.
JP3 1and?2 Tone Key enabled in remote control only.
‘ 2and3 Tone Key always enabled.
JP4 1and2 Key Interlock control by Coupler.
2and3 Key Interlock through Audio Connector.
JP5 1and2 Defeat compressor in FSK and DATA.
2and3 No defeat.
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(700035-536-001)

PART NUMBER DESCRIPTION SYMBOL
600060-102-001 COAX CABLE
600100-102-001 CABLE
600005-635-001 LED MOUNT (DS1)
600190-608-001 CONN, JUMPER, 2 POS. (3P1-5)
600206-419-016 IC SOCKET, 16 PIN (K1)
600302-314-013 CAP .1UF,MYLAR,50V c1,3-32
36-42,
45-52,
55-57,
62-67,149
71-76,
78-86,88
92-96,
99-103
105,110,
112,120,
116-118,
121,131,
132,134,
138,147,
126-129
600302-314-015 CAP .22UF,MYLAR,50V C113,124
125,130,
140,35,
44,53,89
97,98,90
104,111
106-109
91
600269~314~005 CAP. 4.7PF,CER,500V c114
600269-314-022 CAP. 47PF,CER,100V €115
639093~306-501 CAP. 39PF, 3%, MICA, €135,136
500V
600272-314-001 CAP. .1UF,CER,50V €137,141
143-145,
148
600297-314-016 CAP. 22UF,ALUM,25V c2
PART NUMBER DESCRIPTION SYMBOL
600226-314-008 CAP. .1UF,CER,50V c33,34,56
60,61,87
600226-314-014 CAP. 1UF,CER,50V c43,122
600302-314-007 CAP .01UF,MYLAR, 63V cs54
600297-314-012 CAP 6.8UF 50V €77,133
600109-410-001 DIODE 1N4148 CR1,2,11
600173-410~-002 DIODE, PIN,UM4001CR CR12
600173-410-001 DIODE, UM4001C CR13
600052-410-001 DIODE 1N270 CR3,5-10
19-23,31
600011-416-002 DIODE 1N4004 CR4
600043-390-002 LED, YEL DS1
600147-605-001 CONN CARD EDGE,44 PIN | J1-20,22
600174-608-025 CONN HEADER,16 PIN,ST | J23
600385-606-001 CONN. FEMALE MIN. J24
RF, PC MOUNT
600174-608-021 CONN HEADER, 14 PIN,ST | J25
600237-608-004 CONN. MOLEX, 6 PIN, J26
PC MOUNT
600237-608-003 CONN. MOLEX, 5 PIN, J27
PC MOUNT
600174-608-033 CONN HEADER J28
600174-608-022 CONN HEADER, 26 PIN,ST | J30,31,43
600221-606-001 CONN J39 (CX4)
600237-608-002 CONN. MOLEX, 3 PIN, J42
PC MOUNT
600279-608-002 CONN. HEADER, 4 PIN, JP1-5
PC MOUNT
600094-403~002 RELAY, DPDT, 24V, K1

3A CONTACTS

PART NUMBER DESCRIPTION SYMBOL
600072-376-025 CHOKE 10UH 11,3
600125-376-015 CHOKE 470UH 112,13
600125-376-007 CHOKE 33UH L2,5-11,

14-19,25
26,30,31
600091-376-001 CHOKE 4.7UH 124,27,
28,32
600125-376-002 CHOKE 100UH L29
600125-376-036 CHOKE .12UH L33,34
600125-376-022 CHOKE 180UH 14,35-37
600270~606-001 RF CONN STRAIGHT P1,3
FEMALE
600270-606-003 CONN P2
600229-413-003 TRANS 2N3904 TO-92 Q1,2,4
600116-413-002 TRANS, 2N3906 Q3
647004-341-075 RES. 470, 1/4W, 5% R1,5,
14,15
600000-341-075 RES, 0, 1/4W, 5% R11
647014-341-075 RES. 4.7K, 1/4W, 5% R12,23,24
26-28,30
662024-341-075 RES. 62K, 1/4W, 5% R13
651024-341-075 RES. 51K, 1/4W, 5% R18,%
610004-341-075 RES. 100, 1/4W, 5% R19
622014-341-075 RES. 2.2K, 1/4W, 5% R2,6
600051-360-007 POT. 1K, 1/2W, CERMET | R3
691004-341-075 RES. 910, 1/4W, 5% R4
610014-341~075 RES. 1K, 1/4W, 5% R16,
17,20,31
610024-341-075 RES. 10K, 1/4W, 5% RS, 21,
22,25,29
600130-616-001 SWITCH, SLIDE, s1
DPDT, PC MOUNT
600380-314-002 CAP SIP .1UF X 9 21

fpecssossasoez

Figure 5.58
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5.9.15 SWITCHING POWER SUPPLY, 1A3

The Power Supply assembly used in the MSR
8050A is a switching-type design which utilizes a
switching regulator integrated circuit. This chip
provides a reference voltage, an error amplifier
and a pulse-width modulator. The drive from this
device is transformer-coupled to two power FETS,
and regulated output voltages of +26 VDC and +5
VDC are generated. Over-current and over-
temperature protection is also provided. Exten-
sive decoupling, filtering and shielding are used
to eliminate the spurious generated by the switch-
ing waveform, so that the receiver is free of
received "birdies" radiated or conducted from the
power supply.

The power supply will provide up to 400 watts
output on a continuous basis; 15 Amps at +26
VDC and 2 Amps at +5 VDC. Line voltage con-
nection is made through an externally-mounted
fiter assembly which further reduces the con-
ducted spurious from the power supply.

The Power Supply Input Assembly board con-
tains two fuse holders and two line voltage switches
for manual selection of 115 VAC or 230 VAC
input.

5.9.15.1 Input Voltage for Full Performance

115 VAC Range =103t0 132 VAC,47 Hzt0 63 Hz
230 VAC Range = 185t0264 VAC, 47 Hzt0 63 Hz

5.9.15.2 Input Voltage for Minimum Operation

115 VAC Range = Down to 88 - 100 VAC
230 VAC Range = Down to 172 - 185 VAC

5.9.15.3 Input Current

4.0 Amp RMS maximum at 230 VAC input and
400 watts output

8.0 Amp RMS maximum at 115 VAC input and
400 watts output

5.9.15.4 Apparent Power Input

805W nominal at 230 VAC input and 400 watts
output

615W nominal at 115 VAC input and 400 watts
output

5.9.15.5 Real Power Input and Efficiency

520W nominal at 115/230 VAC input and 400
watts output

77% efficiency

5.9.15.6 /ON Control Line

The DRIVE indicator shall extinguish when the
voltage of the /ON line is taken from +6 VDC to
open circuit (this may rise to as such as +35 VDC).
It will glow when the voltage on the /ON line is
taken to a value between 0 and +4 VDC.
5.9.15.7 Output Under FAULT Conditions

If either a low-voltage fault or over-temperature
fault is detected, the +5 VDC output voltage shall
decrease to a value less than +1.2 VDC (with 1k
load).

5.9.15.8 Low Line Trip Point

The power supply shall turn off and the FAULT
indicator shall light if the +18 VDC bus drops to a
value of +16 £ 1 VDC.

5.9.15.9 Drive Characteristics

The drive pulse waveform at TP10 will have the
following characteristics:

Pulse period: 24 psec to 26 usec
Amplitude: 14V P-P
ON duty cycle: 46% to 50%

The DRIVE indicator DS4 will glow with a bright-
ness proportional to the drive duty cycle.

5.9.15.10 Circuit Protection
5.9.15.10.1 Primary Current Limit

R6 sets the primary current limit threshold to 20 A
(at nominal line voltage).
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5.9.15.10.2 Output Current Limit

R14 sets the maximum short circuit output current
limit to 6 A.

5.9.15.10.3 Temperature Threshold

R2 sets the heatsink overtemperature threshold
to +82 degrees C.

5.9.15.10.4 Indicators

INDICATOR COLOR FUNCTION

DSt Yellow +18 VDC is present

DS2 Yellow 45 VDC is present

DS3 Yellow +26 VDC is present

DS4 Yellow Drive is present

DS5 Red Primary current limit
is active

DS6 Red Output current limit
is active

DS7 Red Fault: over-temp or
low line

5.9.15.11 +26 VDC Output Specifications

The +26 VDC output is measured across connec-
tors P3/P4 and P2 with a 15 uF/35 V tantalum
capacitor from +26 VDC to ground, and the +5
VDC supply loaded for 2 Amp current.

Output Voltage (25°C and 1.5Aload): +26.4 VDC
+02V

Design Output Current: 15 Amp

Peak Output Current (at nominal line volts): 18
Amp, min 5 % duty cycle

Short Circuit Current: 5 to 7 Amp

Ripple (PARD): 300 mv p-p, 30 mvrms, 20 to 50
Hz

Load Effect: 2% maximum change in output
voltage for currents of 1.5 Ato 15 A

Source Effect: 2% maximum change in output
voltage for input voltages specified in 5.9.15.1
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Temperature Effect: 0.02% of output per degree
C after 30 minute warmup

Load Transient Recovery: Output recovers to
within 100 mv in less than 1 msec following aload
current change from 5 to 10 Amp or from 10to 5
Amp

5.9.15.12 +5 VDC Output Specifications

The +5 VDC output shall be measured across
output connector P1 pin 3 and P1 pin 5 with a 15
1F/30 Vtantalum capacitor from +5 VDC to ground,

and the +26 VDC output loaded for 1.5 Amp
current.

Output Voltage: +5.12 VDC to +5.28 VDC
Design Output Current (Continuous): 2.0 Amp
Short Circuit Current: 3.4 to 4.5 Amp

Ripple: 75 mv p-p and 26 mvrms

Temperature Effect: Output voltage change is a
maximum of + 1% over the specified temperature
range

5.9.15.13 Circuit Description

5.9.15.13.1 General

See Figure 5.61 for the schematic/block diagram
of the power supply.

5.9.15.13.2 Input Board, 1A3A4

See Figure 5.63 for the schematic of the Input
board.

S1 and S2 select the input voltage for 115 VAC or
230 VAC operation. The AC input is filtered to
remove the switching frequency transients and
harmonics from the power cable. Transformer T2
supplies power to the Control board to provide
initial turn on signals to the power supply.

5.9.15.13.3 Control Board, 1A3A1

See Figure 5.65 for the schematic of the Control
board.



The Control board receives the DC voltage from
the Input board and regulates it in U1, which
supplies +18 VDC to the control circuitry. Indica-
tor DS1 glows to show the presence of the +18
VDC which remains on as long as AC power is
supplied to the unit.

The heart of the control circuit is a switching
regulator IC, U3. A +5 VDC reference output is
provided for control and protection circuitry.
Negative-going pulses are applied to the base of
Q4, where they are inverted and applied to Q5.
The outputof this transistor is then coupled through
connector J4 to the FET driver transformers lo-
cated on the FET Drvide board. Q5 also turns on
DS4, indicating the presence of drive pulses. The
drive frequency may be adjusted with R35. When
U3 pin 9 is taken low through CR9, the switching
regulator is disabled. CR9 is controlled by the
/ON line and the protection circuitry. When the
/ON line is taken low, U2A output goes high,
allowing the switching regulator to come on.

The Control board protection circuitry provides
primary current, output current and over-tem-
perature sensing for the power supply. A low-line
sensing circuit is also provided to disable the
regulator in the event of low AC line voltage.

The input current is monitored pulse by pulse on
the FET Drive board and sent to the Control
board. This signal is filtered then fed to U5 for
comparison with an adjustable voltage. If the
average input current exceeds the threshold volt-
age, U5 triggers one-shot multivibrator U4, which
turns on Q6, disabling the remainder of the drive
pulse. The circuit then recovers to monitor the
next pulse, and so forth. U5 also drives Q3 to turn
on the primary limit indicator DS5. The primary
limit threshold is normally set by R8 to begin
current limiting at 18 A output current.

Under current limiting conditions, when the output
voltage drops below about +4.4 VDC, transistor
Q2is turned on, making the inverting input of USC
go high. This makes US5C output go low, the non-
inverting input to U2B (and its output) go low,
turning U3, the switching regulator, off through
CR9. Atthe same time, Q1 is turned on the DS6,
the output limit LED, is illuminated. R14 is used
to adjust the short circuit current to 6 Amps.

Overtemperature sensing takes a signal from a
temperature sensor on the FET Drive assembly
and applies it to comparator U5SD, where it is
compared to a fixed level established by R2.
When the temperature sensor voltage exceeds
the threshold, the output of USD goes low, making
UeD output go high and U6E output go low,
turning on the FAULT LED, DS7. The output of
UGF also goes low, pulling the /FAULT line low.

Low line voltage conditions are detected by USA
by comparing a sample of the +18 VDC bus with
the +5 VDC bus. When the regulated 18 VDC bus
drops about 10% (indicating that the primary 30
VDC input has dropped to about 18 VDC), U5A
output goes low, U6A output goes high, and both
U6B and U6C outputs go low. U6B disables the
switching regulator and U6C turns on the FAULT
LED through U6D and U6E.

5.9.15.13.4 FET Heatsink Assembly, 1A3A3

See Figure 5.67 for the schematic of the FET
Heatsink assembly/FET Drive board.

The FET Heatsink assembly consists of the FET
Drive board, the heatsink and the FET transistors,
connected together as an integral unit.

5.9.15.13.4.1 FET Drive Board, 1A3A3A1

The FET Drive board consists of two FET switches,
Q1 and Q2, driver transformers, snubber net-
works, and voltage regulator U1 and associated
circuitry. A current sense transformer and tem-
perature sensor, CR3, are also included.

The gates of the two switching devices, Q1 and
Q2, are fed out of phase so that when one
transistor is on, the other is off, and vice versa.

The Control board regulates the output voltage by
adjusting the pulse width of the drive signal to the
switches, varying the "on" time to correspond with
the average power output required. Snubber
networks between each drain and source prevent
switching-generated voltage "spikes" from ex-
ceeding the FET's voltage ratings.

Voltage regulator U1 provides the power supply's
+5 VDC output. The output voltage is adjustable
via R9.
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5.9.15.13.5 Transformer Board, 1A3A2

See Figure 5.69 for the schematic of the Trans-
former board.

The Transformer board contains the main power
output transformer, rectifiers and filters for the
power supply. It also includes the high voltage
bus circuit filter capacitors. There are no active
elements on this board.
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5-182

(600460-705-003)

PART NUMBER

DESCRIPTION

SYMBOL

601067-609-001
600219-651-001
604382-602-001
604384-602-001
604386-602-001
600267-622-001
604539-602~002
600131-233-007
600471-608-001

602015-536-001
602016-536-001
600428-537-001
602018-536-001
600031-387-001
600183-314-036
600070-416-105
600116-611-001
600267-622-001

600352-606-001
600471-608-002

600223-230-002
600237-230-002

PS COVER MARKED
CHASSIS

FAN BRACKET

FAN BRACKET SUPPORT
INPUT BRACKET
TOROID CORE

CHASSIS SIDE
CAPACITOR CLAMP
CONN TERMINAL

PS CONTROL PBA

PS TRANSFORMER PBA
FET HEATSINK ASSY

PS INPUT PBA

" FAN, 24 VDC

CAP. 12000UF,ALUM, 35V
RECT. BRIDGE,MDA 2500
RECEPTACLE

TOROID CORE

5 PIN CONNECTOR

CONN. HOUSING,MOLEX,
2 POS.

FEMALE CONN. PIN
MALE CONN. PIN

(c101)
(P5)

1A1
1A2
1A3
1A4
Bl
C101
CR101
J1
L101

Pl
P5

(P1)
(P1)

Figure 5.60 POWER SUPPLY ASSEMBLY
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Figure 5.62

(602018-536-001)

PART NUMBER

DESCRIPTION

SYMBOL

600472-314-013
600472-314-007

600297-314-042
600302-314-013
600297-314-036
600014-416-001
600011-416-002
600006-411-055
600004-396-018
600078-403-001
600121-608-016
610044-341-205
600062-340-049
610094-341-205
610024-341-205
615004-341-205

600381-616-001

600166-513-003
600198-512-001

600144-613-001

CAP 1UF, POLYPROP, 400V
CAP. 0.1UF, POLYPROP,
630V

CAP. 1000UF, ALUM, 50V
CAP. .1UF, MYLAR, 50V
CAP., 150UF, 50V

RECT BRIDGE,MDA 920A-6
DIODE IN4004
DIODE, ZENER, 1N4752 33V

8A F.B. FUSE
RELAY, 24V, PC MOUNT

CONN SOC. MOLEX,5 PIN
RT/AN

RES. 1M, 1/2W, 5%
RES. 180, 5W, 5%
RES. 10, 1/2W, 5%
RES., 10K, 1/2W, 5%
RES.,150,1/2W,5%

SWITCH, SLIDE, DPDT,
RT/AN

CHOKE COIL, TOROID,
BIFILAR

TRANS, DUAL, 24V SEC.

FUSE HOLDER

Cl1,2
C3,4

c5
cé
c7
CR1
CR2
CR3
F1,2
K1
Pl
R1,2
R3,4
RS
R6
R7

S1,2

T1
T2

XF1,2

INPUT BOAR R
602018-536 1SS.——

MACKAY MADE%%US.

gﬁww‘k

INPUT BOARD ASSEMBLY
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NOTES -
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INPUT BOARD SCHEMATIC
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Figure 5.64

CONTROL BOARD ASSEMBLY
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(602015-536-001)

PART NUMBER DESCRIPTION SYMBOL PART NUMBER DESCRIPTION SYMBOL
600182-419-001 HEATSINK 600072-360-009 POT SK,1/2W,CERMET,TOP | R14
600037-643-002 RUBBER SPACER 622014~341-075 RES. 2.2K, 1/4W, 5% R15,22

618024-341-075 RES. 18K, 1/4W, 5% R18
600297-314-013 CAP. 10UF, ALUM, 50V c1 675004-341-205 RES. 750, 1/2W, 5% R19,48
600297-314-024 CAP. 47UF, ALUM, 10V c10 600072-360-008 POT 2K, 1/2W,CERMET,TOP | R2,6,35
600204-314-040 CAP .0015UF,MYLAR, 630V | C13 610004-341~075 RES. 100, 1/4W, 5% R26
600302-314-001 CAP. .001UF, MYLAR,63V| C16,19, 610024-341-075 RES. 10K, 1/4W, 5% R27-29
26 610014-341-075 RES. 1K, 1/4W, 5% R3,7,9,16
600202-314-044 CAP. 47UF, 20V, TANT. | C17 17,20,23
600302-314-013 CAP. .1UF, MYLAR, SOV | c2,3,s6, 610034-341-075 RES. 100K, 1/4W, 5% R30,32
12,14,15 633014-341-075 RES. 3.3K, 1/4W, 5% R31
23,25,29 622094-341-075 RES. 22, 1/4W, 5% R33
30,35,36 668004-341-075 RES. 680, 1/4W, 5% R34
39,11 660001-342-059 RES. 600, 1/8W, 1% R36
600204-314-031 CAP.0082UF,MYLAR, +630V | C20 600072-360-005 POT. 200, 1/2W, CERMET,| R37
600202-314-038 CAP. 10UF, 35V, TANT. | C27 TOP
600202~314-045 CAP. 47UF, 35V, TANT. | c28,31 651111-342-059 RES. 5.11K, 1/8W, 1% R38,39
600226-314-008 CAP. .1UF, CERAMIC,50V| C32 612024-341-075 RES. 12K, 1/4W, 5% R4,45
600202-314-041 CAP. 22UF, 35V, TANT. | C4,21, 620014-341-075 RES. 2K, 1/4W, 5% R40,41
] 22,24 622004-341-075 RES. 220, 1/4W, 5% R42
600202-314-007 CAP. 1UF, 35V, TANT. cs5,7-9, 661911-342-059 RES. 6.19K, 1/8W, 1% R44
33,34,37 604540-602-001 HEATSINK, RES (R49)
38,18 600009~340-049 RES .05, 10W, 3%, R49
HEATSINK
600052-410-001 DIODE IN270 CR1-3 647014-341-075 RES. 4.7K, 1/4W, 5% RS5,10,12
600002-411-001 DIODE, ZENER, 1N746A CR10 13,21,24
600006-411-009 DIODE IN4736A 6.8V CR13 25,43,46
600011-416-002 DIODE IN4004 CR4,5,12 47
14,15 633004-341-075 RES. 330, 1/4W, 5% R50
600109-410~001 DIODE IN4148 CR6-8,11 624014-341-205 RES. 2.4K, 1/2W, 5% RS51
600145-410-001 DIODE IN6263 CR9 622024-341-075 RES. 22K, 1/4W, 5% R8
600043-390-002 LED, YEL DS1-4 650128-513-001 TRANSFORMER T1
600036-390-001 LED, RED DS5-7
600231-631-001 CONN TB1
600121-608-013 CONN. HEADER, MOLEX, J1,4,5
5 PIN 600261-230-001 TERMINAL TP1-11
600198-608-005 CONN. HEADER,3 PIN,TIN| J2
600471-608-003 CONN. HEADER, MOLEX, J3 600335-415-001 IC 7818 REG. 18V Ul
2 PIN 600486-415-001 IC LM393,DUAL VOL COMP | U2
600466-415-001 IC LM3524, P-W MOD U3
600190-608-001 CONN, JUMPER, 2 POS. P2 600392-415-001 IC 74LS221,MONO MLTVB, | U4
DUAL
600116-413-002 TRANS, 2N3906 01,2 600324-415-001 IC LM339, COMPARATOR us
600229-413-003 TRANS, 2N3904 TO-92 Q3-6 600240-415-001 IC 74LS05,HEX INV,0/C (U6
615014-341-205 RES. 1.5K, 1/2W, 5% R1,11 600005-635-001 LED MOUNT XDS1-7
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Figure 5.66

(600428-537-001) FET HEATSINK ASSY.

PART NUMBER DESCRIPTION SYMBOL
604554-602~-001 HEATSINK
604555-602-001 HEATSINK
604388-602-001 HEATSINK
602017~536-001 PS FET DRIVE PBA 1A3
600598-415-001 DIODE IM335Z, PREC CR3

TEMP SENSOR

600408-413-001 POWER MOSFET IRF451 Q1,2
600170-419-001 TRANS INSULATOR (Q1,U1)
600255-419-001 SIL PAD SHIELD (Q2)
600817-415~-001 IC IM350K,ADJ VOL REG Ul
600152-419-003 TO-5 HEATSINK XCR3
600250-419-001 TO-3 SOCKET XQ1,2;XUl

(602017-536-001) FET BOARD ASSY.

PART NUMBER

DESCRIPTION

SYMBOL

600357-314-005
600302-314-015
600204-314-001
600357-314-002

600297-314-026
600302-314-013

600202-314-044
600042-416~-002
600011-416-002
600121-608-016
656094-341~-075
647004-341-075
610004-341-075
610044-341-075
600062-340-056
610014-341-075
600066~360-007
635323-501-001

635312-501-001

CAP .0047UF, POLYPROP,
1500V

CAP. .22UF, MYLAR, 50V
CAP .01UF, MYLAR, 400V
CAP .0015UF, POLYPROP,
1500V

CAP. 47UF, ALUM, 50V
CAP. .1UF, MYLAR, 50V

CAP. 47UF, 20V, TANT.

DIODE MR856, FAST
RECOVERY
DIODE IN4004

CONN. SOC. MOLEX, 5
PIN RT/3N

RES. 56, 1/4W, 5%

RES. 470, 1/4W, 5%
RES. 100, 1/4W, 5%
RES. 1M, 1/4W, 5%

RES. 56, 3W, 5%

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

POT. 1K, 1/2 W,CERMET,
RT/AN

TRANSFORMER, CURRENT
SENSE
TRANSFORMER, FET DRIVER

Cl

c11
cz,3
c4,5

c6
c7,8,10,
12
co

CR1,2
CR4
P1-5
R1
R10
R2,4
R3,5
R6,7
RS
R9
T1

T2,3

P ket DRIV
6020177536004,
0020177838200 M

ACKAY

E IN U.S.

FET BOARD ASSEMBLY
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(602016-536-001)

PART NUMBER

DESCRIPTION

SYMBOL

600270-314-005
600366-314-002
600357-314-002

600257~314-006
600302-314-013

600062-416-001

604387-602-001
600170-419-005
600470-608-001
600018-638-005
700001-416-001

600026-411-019
600121-608-013
600267-622-001
635048~-510-001
647024-341-325
600062-340~056
600062~340-001

600166-513-002
635340-501-002

CAP. 1.0 UF, 400V

CAP. 820UF, ALUM, 200V
CAP .0015UF, POLYPROP
1500V

CAP. 900UF, ALUM, 25V
CAP. .1UF, MYLAR, 50V

DIODE MR821, FAST
RECOVERY

HEATSINK, RECT

DIODE INSULATOR

RECT CONN

SHOULDER WASHER

DIODE MUR-5020, ULTRA
FAST REC

DIODE IN5351B

CONN. HEADER, MOLEX,
5 PIN

TOROID CORE
TRANSFORMER

RES. 47K 1W 5%
RES. 56, 3W, 5%
RES. 56, 5W, 5%

COIL, TOROID, BIFILAR
TRANSFORMER, POWER

Cl
c2-5
cé6,7

cs
c9,10

CR1

(CR2, 3)
(CR2,3)
(CR2,3)
(CR2, 3)
CR2,3

CR4
Ji,2,3
L2,3
L4
R1,2
R3
R4,5

T1
T2
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INPUT BD. 'éw'-"’/ﬁg"H‘/ E3
T2
J2
4 ‘
XFMR | E4
PRTI | ’ O L\uﬁ +26 V UNFLTD
I
— |
FET N/c 3<_:__ TO Ci0
DRIVE BD. | ES |—r"m-|—_)
| € ! O— 1 +26V RTN
! FERR|TE BEAD
XFMR I Lol
PRIZ | 2 G joon
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y J3 82|
+5 2<———~: 7 o ORI
100N 900
45V RN | € I ;L
: P4
| 56/54
BD. I
! 5
FAN 4<—)
: CR4 INS3518, |4V
FAN RTN 5
NOTES:

1.

RESISTOR VALUES ARE IN OHMS UNLESS FOLLOWED BY MULTIPLIER
K OR M AND ARE Y4 WATT UNLESS OTHERWISE SPECIFIED.

CAPACITOR YALUES ARE. !N FARADS UNLESS FOLLOWED BY

MULTIPLIER _U4,n OR P.

Figure 5.69

TRANSFORMER BOARD SCHEMATIC
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5.9.16 DUAL REGULATOR MODULE, 1A4A1

See Figure 5.70 for the schematic of the Dual
Regulator module.

This module is mounted on the rear of the card
cage for heatsinking and it provides a source of
regulated +14 VDC and +9 VDC for the radio.

The dual regulator connects to the Mother board.

U2 is an adjustable 3 Amp regulator set to pro-
duce +14 VDC from the +26.4 VDC power supply.
This regulator provides power for the optional
ovenized high stability frequency standard, and
also acts as a source for the +9 VDC regulator,
U1. Precise adjustment to +9.2 VDC is made by
potentiometer R3 located on the Mother board.
LED DS1 lights to show the presence of voltage
on the +9 Volt line.
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(600429-537-001)

PART NUMBER DESCRIPTION SYMBOL
600302-314-015 CAP. .22UF, MYLAR, 50V | C6
600170-419-001 TRANS INSULATOR
604588-602-001 MTG BRACKET
600297-314~-016 CAP. 22UF, ALUM, 25V Cl
600226-314-014 CAP. 1UF,CERAMIC, 50V c2
600272-314-001 CAP. .1UF,CERAMIC,50V CcS
600160~-631-005 TERM STRIP El
600267-622-001 TOROID CORE Ll
600034-376-001 CHOKE 1000UH L3
600353-606-001 CONN. MOLEX, 6 POS. P26
600223-230-002 FEMALE CONN. PIN (P26)
600237-230-002 MALE CONN. PIN (P26)
612004-341-075 RES. 120, 1/4W, 5% R1
613014-341~-075 RES. 1.3K, 1/4W, 5% R2
600817-415-001 IC ILM350K,ADJ VOL REG U1l,02
600288-419~-001 INSULATING COVER {(U1,U2)
600250-419-001 TO-3 SOCKET XUl

ua Ut

1] Lm3so 3
[ca
C1 5
{.1‘
L3
o S amn
E1-B
I <
< —
ADJ

Figure 5.70 DUAL REGULATOR ASSEMBLY/SCHEMATIC
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5.9.17 AC LINE FILTER, 1A23

The AC line filter complements the transceiver
internal filters to reduce line noise in applications
where a nearby receive antenna is not well
shielded or isolated from the transceiver. In less
sensitive areas the filter could be removed, allow-
ing operation on line frequencies to 400 Hz. The
filter mounts on the left rear of the radio, sharing

three mounting screws from the rear panel.

(700006-537-001)

PART NUMBER

DESCRIPTION

SYMBOL

700002-102-001
600246-230-001
600246-230-002
700001-529-001
700061-602-001
700095-602-001
600030-642-031

CORD LINE AC

TERMINAL

TERMINAL

FILTER LINE AC
BRACKET AC LINE FILTER
COVER AC LINE FILTER
LARGE GROMMET

Figure 5.71 AC LINE FILTER ASSEMBLY
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SECTION 6

OPTIONS AND ACCESSORIES

6.1 PRESELECTOR OPTION

The Preselector Kit (Mackay P/N 700007-700-
003) provides front end selectivity to the receiver
to prevent interference from strong off- channel
stations. It may also be added near the output of
the transceiver to reduce broadband noise intro-
duced into the linear power amplifier input.

The Preselector Option consists of the following:

a) MSR 6300 Preselector, P/N 699038-000-001
(separate manual supplied)

b) Preselector Interface Cable, P/N 600878-540-
002

c) +12 VDC/1.6 A Power Supply, P/N 600055-
391-001 (separate manual provided)

Ifitis desired to use the preselector also as apost-
selector, order the Signal Routing Kit, (Mackay
P/N 600279-700-001).

6.1.1 DESCRIPTION
See Figure 6.1 for the installation diagram.

The Preselector is a digitally-tuned bandpass
filter with 38 dB rejection at the center frequency
+ 10%. Itis tuned to the radio operating frequency
by 14 BCD input lines provided from the trans-
ceiver. The preselector tunes from 1.6 to 10 MHz
in 20 kHz steps, and from 10 to 29.9 MHz in 100
kHz steps, with a 3 dB bandpass of + 1% around
the center frequency and again of -1 £3dB. The
noise figure (and sensitivity) of the receiver is
degraded by 6 dB maximum at the preselector
input. The preselector and receiver are protected
from large steady-state antenna signals by relays
which open the antenna circuit when a power
level of 2 Watts or more is detected. An indicator
light is provided to show the operator when this
condition exists. Fast-acting gas discharge tubes
protect the preselector and receiver from tran-
sients on the antenna line. The preselector is

automatically bypassed (noted by panel light) at
frequencies below 1.6 MHz, allowing the receiver
to operate down to 100 kHz. A front panel switch
can be operated to bypass the internal amplifier,
decreasing the front end gain by 10 dB for opera-
tion under extreme signal interference where
receiver sensitivity is not critical.

The Preselector gets its power from the external
power supply which is furnished with the kit. With
this supply, the preselector must be internally
strapped in the "LO V" regulator bypass position.
The power supply may be operated from 115
VAC, 47 to 400 Hz. To operate the power supply
from 230 VAC, consult the power supply manual.

The Preselector Interface connector intercon-
nects the transceiver and preselector with 14
BCD lines, a TRANSMIT status line and a signal
common (ground) line. Two wires branch out from
the preselector mating connector to connect to
the power supply for +12 VDC. The black wire
goes to the power supply negative terminal and
the white wire goes to the power supply positive
terminal. A standard cable length of 4.5 feet
provides ample strain relief for servicing.

To operate the unit as a transmitter post-selector,
a signal routing kit (P/N 600279-700-001) must
be added to the transceiver. This kit consists of a
jumper cable and rear panel connectors which
allow the preselector to be electrically inserted
into the transmitter signal path at the LPA input.

The preselector can be used with the MSR 8050A
to add filtering in both the receive path and in the
transmit path to the antenna. Relays in the prese-
lector operate from the /TX signal from the trans-
ceiverto transferthe filter circuits between the two
paths.

6.1.2 CHECKOUT PROCEDURES
6.1.2.1 Test

Check the preselectorto be sure the internal
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jumper is in the "LO V" position. Connect the
preselector to the transceiver at rear panel con-
nector J35. Turn the transceiver power switch
ON. Turn the Preselector Amplifier switch ON.
Check receive and transmit operation on the
following frequencies to ensure that all 6 prese-
lector bands are functioning properly: 1.6, 2.6,
43, 6.9, 11.3, 184 and 29.9 MHz. Note the
transmit power. If it falls below specification limits
(because of loss in the post-selector), readjust
the Transmit Modulator gain (see Section5.7.4.4)
at the frequency with the lowest output.

To change the preselector status from In-circuit to
Out-of-circuit or vice versa, depress keyboard
"E", then "4". The frequency display will show PSL
IN or PSLOUT. Change status by depressing "C".
The display will toggle between IN and OUT.
Selectthe desired preselector status and depress
"E"to enteritinto the system. NOTE: The "E" and
the "4" must be depressed within 2 seconds of
one another or the microprocessor will return the
system to its original condition.

= MSR G300
er SOSOA PRESELECTOR
TRANSCENWVER Tx
ANT }
NN " o _ ,
- 727 <
NEZS M7
5\6}:\‘.5-\.6 oA
ROUTIN —_
KT r——F1 ;‘ _BPF r
HPE | ! PA
| — T
| B o |
SNNTH. L= J492 EXCITER
CONTROL
SIGNALS REMCTE
ConTRoL
XCVR
N o)
SiGRALS %&T INTERFACE REMOTE
M J35 CABLE
N [ /14 LINES BCD
I S\GNAL GND
} Tx%/BYPASS
! .
— ]
— N BCD | +12 VDL P.S.
ouT
J35' | LY AV
: WHT |,
- - OPTIONAL R$232,
472,423 ETC. REMOTE 1S/ 230 VAC
CONTROL HOOK-UP A1 -400 HZ

Figure 6.1 TYPICAL PRESELECTOR INSTALLATION DIAGRAM
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6.2 SIGNAL ROUTING KIT

The Signal Routing Kit (600279-700) provides
two rear panel BNC connectors which break the
transmit signal atthe MSR 8050A LPA input. This
allows reduction of broadband transmit noise by
an external filter. The kit is normally installed as

EXTENDER CABLE

/

part of the Preselector Option (P/N 700007-700-
003). Figure 6.1 shows a typical installation.
Figure 6.2 shows installation details of the Signal
Routing Kit which adds a coax jumper cable,
extender cable, and two rear panel BNC/SMB
connectors.

@ Ja3 @ .'142

REAR PANEL
JUMPER CABLE INSIDE VIEW
(See Note)
ouT - IN.
@ J42: @J43¢ :
EXT RF FILTER
| REAR PANEL
REAR PANEL
OUTSIDE VIEW

NOTE: Remove the cable from P1 on the PA as shown and connect it to J42 on the MSR 8050A rear panel with extender cable.
Jumper cable is connected to P1 on PA with right-angle connector being connected to rear panel J43.

Figure 6.2 DETAILED INSTALLATION, SIGNAL ROUTING KIT



6.3 HIGH STABILITY REFERENCE OPTION
This option (600288-700-001) is factory-installed
and provides a high stability oven frequency stan-
dard for the transceiver. With this option, the MSR
8050A frequency accuracy can be held within
+ 0.3 Hz at 30 MHz.

6.3.1 TECHNICAL SPECIFICATIONS

Output Frequency: 5,000,000.00 Hz

Output Waveform: TTL Levels

Frequency Stability: Ambient: +£1x 10® from 0°
Cto+65°C

Aging: £ 1 x 10 © per year
Warm-up Time Required: 30 min. from +25° C

Power Required (furnished by Xcvr): Oscillator
and Oven: +13 VDC +£15%, 670 mA during warm-
up

Oscillator (steady state): 200 mA typical at 25° C
ambient

The High Stability Frequency Standard is con-
nected to J1 of the Reference board to replace the
5 MHz reference frequency from the standard on-
board TCXO (Temperature Compensated Crys-
tal Oscillator). Jumper JP1 on the Reference
board is set to position 2-3 to disable the TCXO.

(600288-700-001)

SYMBOL DESCRIPTION PART NUMBER
C1 Cap., .1 uF. 50V 600272-314-001
E19.€20 22 AWG Wire, Red 600007-100-002
(E18) Wirg, 22 Gauge 600007-100-030
(E10) 22 AWG Wire, Black 600007-100-000
OCXO Crystal 600173-378-001
Coax Cable 600440-540-010
WIRING LIST
Symbol From Pin To Pin ltem No.
C1 OCX0 1 oCXo 2 8
OCX0 1 Mother Bd. E18 10& 14
OCX0 2 Mother Bd. E1 11 GND
OoCX0 2 Shisid 12
OXCO 3 Center Lead 12 Ref. Out
Mother Bd. E19 Mother Bd. E20 9

Figure 6.3 HIGH STABILITY REFERENCE ASSEMBLY



6.4 ADDRESSABLE AUDIO I/O OPTION
(700412-700-002)
(Audio I/O Board 700025-536-001)

In addition to the standard functions supplied by
the Standard Audio I/0 board, the Optional Audio
I/O board provides 2-wire and 4-wire operation as
well as FSK remote control with "daisy-chain"
features. It replaces the existing board in the
Audio /0 slot on the Mother board. All additional
features are automatically connected.

The extra features provided by the optional Audio
I/0 board include:

1. Switched Audio - this allows the MSR 8050A,
along with any number of other MSR 8050A
transceivers, MSR 6700A transmitters or MSR
5050A receivers, to be connected to an MSR
6420 remote control unit using a single audio bus.
The switched audio feature connects the remote
control audio ONLY to the single radio that is
under its direct control.

2. Two Wire Switched Audio - with this feature,
the audio circuits of any number of MSR 8050As
(or other "A series" equipment) may be con-
nected to an MSR 6420 RCU's two wire circuits
using a single twisted pair. Both transmit and
receive audio travel over the single pair.

3. Daisy-Chain FSK Control - this allows multiple
MSR 8050As, MSR 6700As and/or MSR 5050As
to be connected together in a remote control
system using 300 Baud FSK. To use this feature,
the radios must also incorporate the optional
Tone Key/Modem board.

Figure 6.5 is a schematic of the Optional Audio
I/0 board. Figures 4.2 and 6.6 shows the trans-
ceiver audio paths with the standard and optional
Audio 1/0O board.

6.4.1 INSTALLATION

To install the optional Audio I/O board, simply
remove the standard Audio I/O board and replace
it with the option board. There are switches and
jumpers on the option board that should be set
prior to installation to configure the board to the
desired mode of operation.

SWITCH St -
2-WIRE/4-WIRE SWITCHED AUDIO

Switch Left Position Right Position
S1-1 4W 2W

S1-2 4W 2W

S1-3 4W 2W

S1-4 No Tone Notch Tone Notch Enabled

JUMPER POSITIONS

Jumper Position 1-2 Position 2-3

JP1 Centertap Key OFF Centertap Key ON

JP2 AGC Threshold de- No AGC Threshold
creases (in Data Mode)  Change

JP3 Local Audio Normal Local Audio Disabled

These switches and jumpers are explained in
Section 6.4.2.

For additional information on operating an MSR
8050Awithan MSR 6420 RCU and other MACKAY
equipment, see the MSR 6420 manual.

6.4.2 TECHNICAL DESCRIPTION
6.4.2.1 Audio Reference

Operational amplifier U3A creates a DC refer-
ence for the audio circuitry of about 6.5 VDC,
roughly 1/2 of the +13 VDC supply voltage. All
audio signals use this reference on this board,
including the 300 Baud FSK tones. By establish-
ing the audio ground at 1/2 the supply voltage, the
operational amplifiers used on this board can
"swing" both positively and negatively with refer-
ence to the audio "ground”.

6.4.2.2 Standard (Unswitched) Audio

U5 is a bilateral analog switch which routes the
transmit and receive audio through the DATA/
FSKTX and DATA/FSK RX ports when the trans-
ceiverisin eitherthe DATA or FSK modes. In any
other mode, it routes the audio through the STD
TX or STD TX ports. This switching is controlled
by comparators U1A and U1B. Amplifiers U3B,
U3C and U3D (with gain control R4) control the
gain and frequency response of the receive audio
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output. U2A (and gain control R13 in DATA or
FSK modes) controls the transmit audio input.

6.4.2.3 Centertap Keying

Transistor Q7 allows the transmitter to be keyed
by a DC level change detected on the external
DATA/FSK TX audio lines. This feature is meant
for use with a TADIL A high speed data modem.
With JP1 set to positions 2 and 3, +6 VDC on the
DATA/FSK TX lines will key the transmitter if the
transceiveris in the DATA or FSK mode. Center-
tap keying is disabled if JP1 is set to positions 1
and 2.

6.4.2.4 AGC Threshold Reduction

When the transceiver is in either DATA or FSK
mode, the AGC threshold level may be reduced
(from about 7 uVRMS to about 2 uVRMS) to
provide a more constant receive audio level over
the full input signal level range. Jumper JP2
enables (position 1-2) or disables (position 2-3)
this feature. Position 1-2 is the standard position
for this jumper, enabling the threshold change.

When the AGC threshold drops (in DATA or FSK
mode) with JP2 enabled, the receive audio level
also decreases. The audio level may be brought
back up to normal levels with R4. If JP2 position
is changed to position 2-3, R4 should be used to
decrease the received output to its original level,
matching the level in the standard channels.

6.4.2.5 Switched Audio

The switched audio ports may be configured for
either four wire or two wire operation by switch S1:
all switches set to the left for four wire operation,
and all switches set to the right for two wire
operation. Darlington transistor Q6 closes relay
K1 when the transceiver is in the REMOTE mode
and is THE radio under control (in a remote
network) by the MSR 6420 RCU. Closing K1
connects both of the switchd audio ports to the
audio bus lines running between the RCU and all
of the units in the remote control network.

Amplifier U2B buffers the incoming switched audio,

while U2C buffers and amplifies the outgoing
switched receive audio signal.

6-6

Tone IC U6 is used to put a notch in the receive
audio signal when the radio is configured for two
wire operation. This notch is required to prevent
the possibility of inadvertently keying the trans-
ceiver, when it is configured for tone keying (see
Section 6.5 Tone Key Modem board). In two wire
operation, the receive audio is present on the
transmit audio lines. If the transceiver is config-
ured for tone keying, any receive audio at the
keying tone frequency will key the transmitter. U6
prevents this by "notching out” the keying tone
frequency from the receive audio. When S1-4 is
set to the four wire position (left), the receive
audio signal passes through U6 unnotched.

Comparator U1C may be used to disable all local
audio while the transceiver is connected to the
audio bus. When jumper JP3 is set to positions 2
and 3, no transceiver audio will enter or exit
through the local (unswitched) audio ports when
the transceiver is selected by the RCU. With JP3
in positions 1 and 2, local transmit audio is added
to any incoming switched audio, and receive
audio is available at both the local and switched
audio ports.

6.4.2.6 Daisy-Chain FSK Remote Control

This circuitry allows the transceiver to be con-
nected with other MACKAY transmitters and
receivers in a remote control system using 300
Baud FSK control. The radios and remote control
units in the system are "daisy-chained" together
in a string. FSK signals enter the radios or RCUs
via one of the Control/Status (CNTL/STAT) ports
and leave through the other with 2 dB loss. This
limits the number of radios to 10. When the
transceiver is sending out status information, the
FSK tones are transmitted into both legs of the
remote control string.

The Originate/Answer (O/A) control line config-
ures the daisy chain circuitry to either receive a
control command from the RCU (originate) or
return a status signal (answer). U4B transforms
the TTL level O/A command into a +13 VDC
signal and U4C invertsit. These 13 VDC signals
control FETs Q1, Q2 and Q3. When in receive
mode, Q2 and Q3 conduct, allowing the FSK
tones to flow freely between the two CNTL/STAT
ports and to be sent through buffer U4A to the



RX A port on the Tone Key/Modem board. Q1 is
non-conducting, preventing transmit FSK tones
from reaching the CNTL/STAT ports.

When the O/A line goes low and the transceiver
sends out status information on the CNTL/STAT
lines, Q1 conducts, while Q2 and Q3 are turned
off. The status signals from the TX A port on the
Tone Key/Modem board are buffered by U4D,
passthrough Q1, and exitboth CNTL/STAT ports.
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(700025-536-001)

GFIRS6 _ [GFIR52 [GF|R27
o -
CR25 [Gt+)RE) ICJR26
GE|R60
HIO il Hi2
[EEJR25s  |GEIR20 GrIRIS
i HI6 HI7 Hig
; §
| BEIR2I  [GE]RI7
[GF] R35
|G| R38
1ok | rR22
H23 H24
G R32  [CF] 33
A
PART NUMBER DESCRIPTION SYMBOL
600190-608-001 CONN, JUMPER, 2 POS. (JP1-3)
600018-379-001 INSULATOR (Y1)
600297-314-003 CAP. 1UF, ALUM, S50V C1
600268-314-016 CAP. .001UF,50V Cc12,16,
18
600268-314-017 CAP. 1200pf,50V C€17,19
600302-314-013 CAP. .1lUF, MYLAR, 50V c2,4,7,
10,13,30
20-26,36
39,40-43
600297-314-016 CAP. 22UF, ALUM, 25V c27,37
600297-314-032 CAP. 100UF, ALUM, 25V c3,5,6
600204-314-001 CAP .01UF,MYILAR, 400V C33,34
600293-314-101 CAP 100PF 50V 5% C35,38
600204-314-001 CAP. .01UF,MYLAR, 400V c8,11,14
15,28,29
600268-314-015 CAP. 470pf,50V c9,31,32
600028-411-001 DIODE, VOLT.SUPRESSOR CR1-4,6-9
P6KE6, 8A 12-15,
19-22
600011-416~-002 DIODE, 1N4004 CR18
600109-410-001 DIODE IN4148 CR5,10,11
23,24,25
700004-390-002 LED, HLMP7019, YELLOW pbs1,2
600064-419-001 4 POS VERTICAL MT. H9
600064-419-003 3 POS VERTICAL MT. H2,3,4,8
13,14,16
20
600064-419-004 2 POS VERTICAL MT. H5,6,7,
11,12,15
19,21,25
26
600064-419-005 1 POS VERTICAL MT. H1,10,17
18,23,24
600174-608-005 CONN. HEADER,26 PIN,ST| J1
600198-608-005 CONN. HEADER,3 PIN,TIN| JP1-3
600094-403-002 RELAY, DPDT, 24V, 3A K1l
CONTACTS
600125-376-007 CHOKE 33UH Ll

PART NUMBER DESCRIPTION SYMBOL
600390-413-001 POWER MOSFET,VN0610L Q1
600349-413-001 TRANSISTOR J 110,JFET | Q2
700001-413-001 TRANSISTOR 2N4393 Q3
700002-413-001 TRANSISTOR 2N6427 Q6
600229-413-001 TRANS. 2N3904-TD018 Q7
610024-341-075 RES. 10K, 1/4W, 5% R1,2,9,19

20,23-35
30,31,36
38,56,57
630014-341-075 RES. 3K, 1/4W, 5% R10,11
662004-341-075 RES. 620, 1/4W, 5% R12,14,39
612034-341-075 RES. 120K 1/4W 5% R15,21
611024-341-075 RES. 11K, 1/4W, 5% R17,27
620014-341-075 RES. 2K, 1/4W, 5% R26
615004-341-075 RES. 150, 1/4W, 5% R3,7,40
610044-341-075 RES. 1M, 1/4W, 5% R32
647024-341-075 RES. 47K, 1/4W, 5% R33
620024-341-075 RES. 20K, 1/4W, 5% R34,35,
42,47
600066~360-011 POT 20K R4,13
622024-341-075 RES. 22K, 1/4W, 5% R41
610034-341-075 RES. 100K, 1/4W, 5% R46,50,54
55,58,59,
49
639014-341-075 RES. 3.9K, 1/4W, 5% R5
656004-341-075 RES., 560, 1/4W, 5% R51,52
615034-341-075 RES. 150K, 1/4W, 5% R53
651014-341-075 RES 5.1K 1/4W 5% R6
656014-341-075 RES. 5.6K, 1/4W, 5% R60
612024-341-075 RES. 12K, 1/4W, 5% RS, 16,
22,45
600244-616-004 SWITCH, 4 X SPDT, DIP | s1
635234-501-001 TRANSFORMER, 600 OHM, | T1-8
AUDIO
600114-611-001 BROWN TEST POINT TP1
600261-230-001 TERMINAL TP2-4
600324-415-001 IC LM339, COMPARATOR U1
700121-415-001 IC,QUAD OP AMP,MC33074 | U2-4
600186-415~101 IC 4066BDC, CMOS BIL us
SW, QUAD
601003-415-001 IC $3526B, 2600 HZ Ue
BAND PASS
600206-378-001 CRYSTAL Y1
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OPTIONAL AUDIO I/O BOARD, 1A7

PIN CONNECTIONS AND VOLTAGE READINGS

1A7-J1
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CNTL/STAT2W C
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4 O CNTL/STAT2W A

CNTL,/STAT2W D CNTL,/STAL2W B

5 60

KEY INTERLOCK DATA/FSK4AW TX A

8O

DATA/FSK4W TX B

OO0 OO0

EXT KEY
9 10
SW STD 4W RX O DATA/FSK AW RX A
11 12 Q
SW STD 4W RX DATA/FSK AW RX B
13 140
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S 51D 20 OB 160
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Q17180 :
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23 24
— O5 %0

st 26O
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O33 340
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037 38 O
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OPTIONAL AUDIO I/0 BOARD, 1A7

PIN CONNECTIONS AND VOLTAGE READINGS

1A7-P8
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O 7 80

= O 9 100
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6.5 TONE KEYING MODEM OPTION
(700412-700-001)
(Tone Key/Modem Board 602025-536-002)

Figure 6.8 is a schematic of the optional Tone
Keying Modem board.

This factory-installed option, consisting of printed
circuit board 602025-536-001, provides two
separate remote control features: tone keying to
provide a high speed keying rate and FSK com-
munication between the transceiver and the MSR
6420 remote control unit over a telephone line or
a pair of wires.

When this board is used, the transceiver must be
correctly configured to accept it.

If tone keying is desired and the transceiver's
standard audio or switched standard audio lines
are connected to an MSR 6420 which is config-
ured for Tone Key operation, set S1 on the Tone
Key Modem board to TONE KEY. Otherwise,
make sure that S1 is set to SERIAL KEY. Audio
levelinputis normally -6 dBm. Tone level mustbe
at least 10 dB below audio level.

When this board is installed, even if Tone Keying
is not used, the radio's standard audio lines must
be routed through the board. See Table 5.13 and
Figure 5.57 for correct Mother board jumper po-
sitions.

If the modem circuitry is being used, set switches
S1-2 and S1-4 on the Interface board (see Table
5.7) to the ON position. This configures the unit
to the modem's 300 Baud rate. Serial/Synthe-
sizer Latch board switches S1, S2 and S3 must
also be setfor FSK remote control operation. See
Table 5.9. Receive signals should be -15 to -36
dBm on the 600 ohm line. Transmit signals are
-16 dBm.

6.5.1 FSK MODEM

This circuit provides frequency shift keying (FSK)
communications between the radio and the RCU
at 300 Baud. Transmission and reception of
binary data is performed over a standard tele-
phone line or a pair of wires. If the optional Audio
I/O board is installed, multiple radios may be
controlled by daisy-chaining on the 600 ohm line.

6.5.1.1 FSK Modem Operation

A brief description of FSK modem operation is
provided to allow the user to understand the
system.

Two modems are required for two-way communi-
cations, command and acknowledge, so each
modem must be capable of transmission as well
as reception. The tones are passed between the
RCU and the transceiver over balanced 600 ohm
audio linescalledthe CNTL/STAT (control/status)
lines. The RCU sends CONTROL commands to
the radio, and the radio replies with STATUS
information. Atthe transmitend ofthe signal path,
a modem converts a digital signal into two sepa-
rate audio tones, one at a low frequency (2025
Hz) representing the logic low (0), and the other
at a higher frequency (2225 Hz) representing the
logic high (1). The tones are transmitted over a
pair of wires to the second modem at the receive
end of the signal path. At the receive end, the
tones are again converted back into a serial logic
data stream.

The heart of the FSK modem circuitry is U1. This
chip operates at 300 Baud and provides modula-
tion, demodulation and filtering. The audio tones
are developed from an internal crystal oscillator
whose frequency can be measured at TP4. Digital
transmission data comes into the board on pin 18
and goes directly to U1 pin 10. This data is
converted to audio tones, which can be monitored
at TP6, and exits the chip on pin 16. Received
tones come to pin 15 of U1 from either the TX A
line (when the Optional Audio I/0 board is used)
or from the output of U3B. The received tones
may be monitored at TP5. They are converted to
a serial bit stream by U1 and exit the chip on pin
4. The bit stream may be monitored at TP1.

A carrier-detect indicator, DS1, is provided to
show when the modem has acquired a carrier
signal from another modem and communication
between the two is possible. U1 drives the LED
through U2A and U2B.

The frequencies of transmitted and received tones
depend on whether the modem is in the ORIGI-
NATE or ANSWER (O/A) mode - based on the
state of U1 pin 12. If pin 12 is high, the modem is
in the ORIGINATE mode, and if low, the modem
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is in the ANSWER mode. This O/A line is con-
trolled by the transceiver microprocessor.

The transceiver normally waits to receive a
CONTROL command from the RCU with the O/A
line high. After a command has been received
and performed, the O/A line goes low, and the
transceiver replies with transmission of its STATUS
to the RCU.

The active hybrid, U3, allows the modem to re-
ceive input tones from, and transmit output tones
over, a single 600 ohm balanced audio line. The
transmit tones are buffered by U3A and the re-
ceive tones are buffered by U3B.

If the Optional Audio I/O board is installed in the
radio, the external FSK lines go to the Audio 1/O
board instead of the Tone Key Modem board.
Analog gates U6C and U6D are opened by a
ground on pin 40 from the Audio I/O board. This
disconnects active hybrid U3 from the U1 modem
chip. The RCVA and TX A signals go to the Audio
IO board instead.

6.5.1.2 Tone Key Circuit

When the transceiver is in the TONE KEY mode,
the RCU adds a 2930 Hz tone to the standard
audio to signal the radio to transmit. This allows
very fast CW keying rates, not limited by digital
command communication delays. A notch filter
removes the 2930 Hz keying tone before the
audio signal is sentto modulate the rf carrierin the
transmitter. If normalkeying is desired, the board
can be switched to the SERIAL KEY mode, dis-
abling the Tone Key circuitry.

U5 is a single frequency bandpass filter, band
reject filter and tone generator with selectable-
input buffer amplifier. The tone is generated from
an external crystal (other crystals may be used to
provide tones from 1500 Hz to 3400 Hz); the band

reject filter is used to "notch out" all audio at the
tone frequency; the bandpass filter extracts the
tone from the input audio signal to allow detection
of the keying tone; and the selectable-input buffer
amplifier can amplify either the unfiltered audio
input or the filtered audio output with the keying
tone removed. the logic state of the notch-enable
line, pin 10, determines which signal the buffer will
amplify: a low switch in the filtered (notched)
audio input and a high causes the unfiltered audio
output to be amplified.

When S1 is set to the TONE KEY position (to the
right), audio comes into the board on P1 pins 23
and 25; the notch enable line is low, so the keying
tone is notched from the audio signal. This signal
is next amplified by U7C and exits the board at P1
pin 31. When the RCU is keyed, a 2930 Hz tone
is present on the incoming audio. This tone
passes through the chip bandpass filter, is ampli-
fied and rectified by U7A, and is passed on to
variable threshold detector U7B. The purpose of
the variable detector is to keep the exciter key
pulse duration the same as that of the key pulse
sent by the RCU. When the keying tone is
detected, DS1 lights to indicate the keyed condi-
tion. The logic high that turns on DS1 is inverted
by U2D to key the transmitter via the REMOTE
KEY line. A jumper on the Mother board allows
TONE KEYING under all conditions or just under
remote control via the RADIO select line, P1 pin
39.

When S1 is in the SERIAL KEY position (to the
left), the REMOTE KEY IN and OUT are jumpered
together, removing control of the REMOTE KEY
line from the TONE KEY board. The notch-
enableis nolonger low so the audio into the board
does not pass through the notch filter before it
leaves the board.

Integrated circuit U4 is a free-running oscillator

whose output is rectified and zener regulated to
-5 VDC, which is used by the modem chip, U1.
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Figure 6.7

TONE KEY/MODEM BOARD ASSEMBLY
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TONE KEY/MODEM
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PART NUMBER

DESCRIPTION

SYMBOL

PART NUMBER DESCRIPTION SYMBOL
600005-635-001 LED MOUNT (DS1,2)
600202-314-018 CAP. 10UF, 25V, TANT. | C1-3,42

12-15,19
28,30,41
600204-314-003 CAP. .015UF, 400V c16
600297-314-016 CAP. 22UF, AIUM, 25V c21
600204-314-001 CAP .01UF,MYLAR, 400V c22,23
600302-314-013 CAP .1UF,MYLAR, 50V c27,31,
33,40,4,
5,9,10,
18,20,24
600202-314-007 CAP. 1UF, 35V, TANT c29,32
647003-306-501 CAP. 470PF, 3%, c34
MICA, 500V
600302-314-015 CAP .22UF,MYLAR,50V c36
600297-314-032 CAP 100UF,ALUM, 25V c37
600202-314-022 CAP. 22UF, 15V, TANT c39
615091-306-501 CAP. 15PF, 1%, c6,7
MICA, 500V
600302-314-007 CAP .O01UF,MYLAR, 63V c8,11,17
600033-411-022 DIODE, ZENER, 1N4242B | CR1 -
600052-410-001 DIODE 1N270 CR12,14
15
600011-416-002 DIODE 1N4004 CR13
600006-411-006 DIODE, ZE CR2
600109-410-001 DIODE 1N4148 CR3,4,
9-11
600028-411-001 DIODE, VOLT.SUPRESSOR | CR5-8
P6KE6, 8A
600043-390-002 LED, YEL pS1,2
636094-341-075 RES, 36,1/4W, 5% R1
682014-341-075 RES. 8.2K, 1/4W, 5% R10
615004-341-075 RES. 150, 1/4W, 5% R14
662004-341-075 RES. 620, 1/4W, 5% R15
610014-341-075 RES. 1K, 1/4W, 5% R18,31,
32,39,47

610044-341-075
620024-341-075
610024-341-075

600072-360-007
647004-341-075
647024-341-075
636014-341-075
620014-341-075
610004-341-075
647014-341-075
622024-341-075

600130~-616-001

635234-501~001

600114-611-001
600114-611-002
600261-230-001

600871-415-001
600016-415-001
600039-415-002
600074-415-001
601003~-415-001

600186-415-001

600171-415-001

600206-378-001

RES. 1M, 1/4W, 5%
RES. 20K, 1/4W, 5%
RES. 10K, 1/4W, 5%

RES. 1K POT

RES. 470, 1/4W, 5%
RES. 47K, 1/4W, 5%
RES. 3.6K, 1/4W, 5%
RES. 2K, 1/4W, 5%
RES. 100, 1/4W, 5%
RES. 4.7K, 1/4W, 5%
RES. 22K, 1/4W, 5%

SWITCH, SLIDE, DPDT,
PC MOUNT

TRANSFORMER, 600
OHM, AUDIO

BROWN TEST POINT
RED TEST POINT
TERMINAL

TMS 99532

IC 7406,HEX INV.,0/C
IC SN72558P

IC NES555, TIMER

IC S3526B, 2600 HZ
BANDPASS

IC MC14066B, QUAD
BIL SWITCH

IC IM324, OP AMP,
QUAD

CRYSTAL

R2,20
R23
R27-29,
33,38,49
3,11-13,
40-43
R30
R4,5,8,45
R44,46
R48

R50

R6

R7

R9,26

S1

T1,2

TP1
TP2
TP3-8,
10-12

u7

Y1,2
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TONE KEY/MODEM BOARD, 1A24

OPTIONAL

PIN CONNECTIONS AND VOLTAGE READINGS

1A24-p7
GND O 1
+13vDC O 3
NC O 5

+13VDC

7

+5VDC O
O 9

LOGIC "@g" OR "1" ORIGINATE‘/ANSWERO 1

O B
O 15
O 17
O 19

O
AUDIO (.3-3.4 KHZ) -6-0DBM STDINA

AUDIO TONES -10DBM TXA

RX DATA OUT

AUDIO TONES (-15 to —-36 DEM)RCVA

23

-6—-0DBM STD INB

O 25

AUDIO (.3-3.4KHZ)

REM KEY IN

NC-RESERVED

(.3-3.4 KHZ) ODBM AUDIO OUT

GND

LOGIC "@" OR "1" RADIO SELECT

6-18

2O &

4 () HII

6 O
8O
100
120
140
160
180)
200
220
24

+5VDC

+13VDC

+5VDC

AUDIO IN (NOT USED)

TX DATA IN

REM KEY OUT LOGIC "g#" OR "1"

NC

FSK 600 OHM A) AUDIO TONES

FSK 600 CHM B;TX -16DBM RX -15to-36DBM




6.6 OPTIONAL IF FILTER BOARD

This board provides access to up to three addi-
tional filters to the standard USB (voice), LSB
(voice) and AM filters normally supplied with the
MSR 8050A transceiver. The board plugs into the
Mother board slot directly in front of the existing IF
Filter board. The two short coaxial cables plug
into two mating coaxial connectors on the Stan-
dard IF Filter board. The special filters installed
on the option board are addressed by the micro-
processor when programmed into particular
modes. l.e., a special narrow band CW filter can
be programmed into CW receive mode; a special
FSK filter can be programmed into the FSK re-
ceive mode; and a special DATA filter can be
programmed into receive and transmit modes.
Logic on the option board tells the microproces-
sor when a special filter is in place, so it may be
selected in the menu.

Selection of a special filter is accomplished in
CW, FSK and DATA modes as follows:

1. Select the MODE desired.

2. Depress the "E" key and the "1" key in order.
NOTE: The "E" and "1" keys must be depressed
within 2 seconds of one another or the system will
return to its original condition. The frequency
display will show USB, LSB or SPC (if a special
filter has been installed in this slot).

3. Toggle through the selections by depressing
the "C" button until the desired filter is shown.

4. Depress the "E" key to enter the selected filter
into this MODE.

5. The frequency display will again show the
operating frequency.

When the above MODE is selected, this newly
selected filter will be called up. It may later be
changed by again using the "E1" selection code.

Figure 6.10 is a schematic of the optional IF Filter
board.

6.6.1 TECHNICAL DESCRIPTION

Integrated circuit U1 is a double pole 4-throw
analog switch. One pole is used to provide aturn-
on signal to one of three transistor switches, Q1,
Q2 and Q3, which energizes one of three optional
filters on this board. The other pole of U1's switch
is used to determine whether or not the selected
filter is installed on the option board. When afilter
is installed in its proper position on the board (FL1
is the DATA filter, FL2 is the CW filter, and FL3 is
the FSK filter), the FL TEST line will be high,
indicating that the filter may be selected. If afilter
is not installed, a 0 ohm resistor is connected
where the filter would have been installed, taking
the FL TEST line low, indicating that a filter does
not exist in the selected position. (When the filter
isinstalled, the 0 ohmresistor is removed from the
circuit.)

If a filter has been installed, the FL TEST line
signal allows the pP to include it in the menu for
FSK, CW and DATA filters accessed through the
"E-1" keyboard code. The special filter will show
up in the menu as "SPC". If a filter has not been
installed, it will not appear as a choice in the
menu.

Filter FL1, the DATA filter, is used on both trans-
mit and receive. Filters FL2, the CW filter, and
FL3, the FSK filter, are used only in receive. The
transmit path is through the USB or LSB filter
located on the standard IF Filter board. Jumper
JP1 is used to tell the uP which sideband is
desired for CW and FSK transmission: in position
1-2, USB is selected, and in position 2-3, LSB is
selected.

Specifications for standard available filters are:

FL1 (DATA-SPC):
Bandwidth, 2 dB
Bandwidth, 3 dB
Bandwidth, 60 dB -400 to 440 Hz
Ripple, <2 dB 450 to 3050 Hz
Differential Group Delay, <500 usec

850 to 3050 Hz
Rx Sensitivity, -113 dBm
2 to 30 MHz (10 dB S+N/N)

450 to 3050 Hz
300 to >3050 Hz
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FL2 (CW-SPC): The combination of filters installed determines

Bandwidth, 1 dB Fo + 85 Hz min. the Option Filter board part number:
Bandwidth, 3 dB Fo + 250 Hz max.

Bandwidth, 60 dB 4 kHz max. FL1 only: 700042-536-001
Ripple, 1 dB FL2: 700042-536-002
Fo Offset FL3: 700042-536-003
+1 kHz Ref Radio Tuned Frequency FL1, FL2: 700042-536-004
Rx Sensitivity, -120 dBm FL1, FL3: 700042-536-005
2 to 30 MHz (10 dB S+N/N) FL2, FL3: 700042-536-006
FL1, FL2, FL3: 700042-536-007
FL3 (FSK-SPC) No Filters: 700042-536-951

Bandwidth, 1 dB Fo + 85 Hz min.
Bandwidth, 3 dB Fo £ 250 Hz max.
Bandwidth, 60 dB 4 kHz max.
Ripple, 1 dB
Fo Offset

+1.7 kHz Ref Radio Tuned Frequency
Rx Sensitivity, -120 dBm

21030 MHz (10 dB S+N/N)

6-21



(700042-536-951)

PART NUMBER DESCRIPTION SYMBOL
600100-102-001 CABLE (P2,P3)
600302-314-013 CAP. .1UF, MYLAR, 50V | C1-5
600144-410-001 DIODE HP3188 CR1-6
600198-608-005 CONN. HEADER,3 PIN,TIN| JP1
600198-608-001 CONN, (JP1)
600125-376-022 CHOKE 180UH L1-7
702003-608-001 PLUG, COAX RT ANGLE P2,P3
600229-413-003 TRANS 2N3904 TO-92 Q1-3
600000-341-075 RES, 0, 1/4W, 5% R1-3
647014-341-075 RES. 4.7K, 1/4W, 5% R4-8
600106-340-008 RES. NETWORK 8 PIN, RP1

4.7K
600855-415-401 IC 4052 Ul
(700042-536-001)

PART NUMBER DESCRIPTION SYMBOL
600127-529-001 FILTER,USB FL1
600004-638-002 INSULATOR WASHER (FL1)
700042-536-951 IF FILTER BOARD W/0

FILTERS
(700042-536-002)

PART NUMBER DESCHIPTION SYMBOL
600004-638-002 INSULATOR WASHER (FL2)
700006-529-001 FILTER,SMHZ OFFSET CW | FL2
700042-536-951 OPTIONAL FILTER BD. W\O

W/0 FILTER FILTERS
(700042-536-003)

PART NUMBER DESCRIPTION SYMBOL
600004-638-002 INSULATOR WASHER (FL3)
600068-529-001 FILTER,RTTY FL3
700042-536-951 OPTIONAL FILTER BD. W\O

FILTERS

W/0 FILTER

(700042-536-004)

(700042-536-006)

Figure 6.9

OPTIONAL IF FILTER BOARD ASSEMBLY
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PART NUMBER DESCRIPTION SYMBOL
600004-638-002 INSULATOR WASHER (FL1,FL2)
600127-529-001 FILTER, USB FL1
700006-529-001 FILTER,S5MHZ OFFSET CW FL2
700042-536-951 OPTIONAL FILTER BD. w\O

W/0 FILTER FILTERS
(700042-536-005)

PART NUMBER DESCRIPTION SYMBOL
600004-638~-002 INSULATOR WASHER (FL1,FL3)
600127-529-001 FILTER, USB FL1
600068-529-001 FILTER, RTTY FL3
700042-536-951 OPTIONAL FILTER BD. w\O

W/0 FILTER FILTERS

PART NUMBER DESCRIPTION SYMBOL
600004-638-002 INSULATOR WASHER (FL2,3)
700006-529-001 FILTER,5MHZ OFFSET CW FL2
600068-529-001 FILTER, RTTY FL3
700042-536-951 OPTIONAL FILTER BD. W\O

W/0 FILTER FILTERS
(700042-536-007)
PART NUMBER DESCRIPTION SYMBOL
600004-638-002 INSULATOR WASHER (FL1,
2,3)
600127-529-001 FILTER, USB FL1
700006~529-001 FILTER, SMHZ OFFSET CW FL2
600068-529-001 FILTER, RTTY FL3
700042-536-951 OPTIONAL FILTER BD. wW\O
W/0 FILTER FILTERS
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FL TEST : +4.5V DESIRED FILTER PRESENT

Qv DESIRED F/ILTER NOT” PRESENT

FL USB/LSBZ +4.5Y CW, FSK JSE
oV CW, FsK

USB FILTER o~ STD. BD. DURING TX.
USE LS8 FILTER oW STD. BD. DURING TX.

Figure 6.10

OPTIONAL IF FILTER BOARD SCHEMATIC
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6.7 DATA FILTER OPTION

The Data Filter option (P/N 700425-700-001)
substitutes controlled group delay filters for the
LSB and USB filters in the IF Filter boards. The
filter characteristics conform to those specified in
MIL-STD-188-203-1 for TADIL A data modems.
They will be compatible with most high-speed
multitone RF data modems where tight control of
amplitude and group delay (timing) in the pass-
band is required. The specifications for the USB
filter (P/N 600127-529-001) are as follows: (LSB
filter (P/N 600128-529-001) has identical specs
with mirrored frequencies):

BW, 2dB +450 to +3050 Hz
BW, 3dB +300 to >+3050 Hz
BW, 60 dB -400 to +4400 Hz

Ripple 2 dB maximum

Diff. Time Delay 815 to 3050 Hz, 500 uS max.
(Frequencies are referenced to the carrier and
amplitudes are referenced to peak passband
response.)

Option 700425-700-001 (for the standard radio)
replaces IF Filter board #1 (1A15) P/N 700047-
536-001 with P/N 700047-536-002. The new
board is identical except for FL1 and FL2 (see
Section 5.9.7).

FL1 = P/N 600127-529-001
(vs. 600084-529-001) (USB)

FL2 = P/N 600128-529-001
(vs. 600083-529-001) (LSB)

FL3 = Same as old board (600082-529-001)
(AM)

(700047-536-002)

PART NUMBER DESCRIPTION SYMBOL
600004-638-002 INSULATOR WASHER {FL1-3)
600127~529-001 FILTER,USB FL1
600128~529-001 FILTER,LSB FL2
600082~529-001 FILTER, AM, 6KHZ FL3

BANDWIDTH
700047-536-951 IF FILTER BD W/0 w/0
FILTERS FILTERS

Figure 6.11 DATA FILTER ASSEMBLY
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OPTIONAL IF FILTER BOARD, 1A15A1

PIN CONNECTIONS AND VOLTAGE READINGS
1A15A1 - pl4

1 2 £
3 40
6 O
7 80
9 100
Oun 120
O 1B 110
O 15 16Q)
O 17 180
O 200
FL TEST O 21 220
Oz 240 P
O 260
027 280
O2 300
O3 320
O3 0
O3 360
O3 330
O3 400
Osa 20
P s 4 E

GND

LOGIC "g" OR "1" USR/LSB

ONORONO) O

+9VDC +9VDC

10GIC uﬂn(sw) OrR "1" (AN) FLB

LOGIC "g"(=£3V) OR "1" (&7V) FLA
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