| TM 11-5820-595-35 |

TECHNICAL MANUAL

DIRECT SUPPORT, GENERAL SUPPORT AND DEPOT MAINTENANCE MANUAL

RADIO SET
AN/GRC-143
(NSN 5820-00-926-7355)

This copy is a reprint which includes current
pages from Changes 1 through 3. The title
was changed by Change 2 as shown above.

HEADQUARTERS, DEPARTMENT OF THE ARMY
APRIL 1971



WARNING
ELECTROMAGNETIC
RADIATION
ELECTROMAGNETIC RADIATION HAZARDS EXIST AT THE WAVEGUIDE OUTPUT FROM THE POWER
AMPLIFIER AND WITHIN THE DIRECTIONAL PATTERN OF THE ANTENNA! DO NOT STAND IN THE DIRECT PATH
OF THE ANTENNA NOR WORK ON WAVEGUIDES WHILE POWER IS ON!

High frequency electromagnetic radiation can cause fatal burns. It can literally "cook" internal organs and flesh. If
you feel the slightest warming effect while near this equipment MOVE AWAY QUICKLY !

WARNING

EXTREMELY HIGH VOLTAGE IN EXCESS OF 8,000 VOLTS IS PRESENT IN THE AMPLIFIER RADIO FREQUENCY
AM-6090/GRC-143.

Disconnect power source and discharge capacitors before making any connections within the enclosed portion of
the cabinet. DO NOT PLACE HANDS OR TOOLS NEAR TERMINALS CARRYING VOLTAGES ABOVE 500 VOLTS
BECAUSE OF THE DANGER OF ARCING.
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CHAPTER 1
FUNCTIONING OF EQUIPMENT

Section .

1-1. Scope

a. This manual contains instructions covering direct
support {[chap. 2]through and depot
maintenance for Radio Set AN/GRC-143. It includes
instructions for periodic checks and calibration,
troubleshooting, testing, aligning, and repairing the
equipment. It also lists tools, materials, and test
equipment to perform the maintenance of the
equipment. Operation and organizational maintenance
are covered in TM 11-5820-59512.

b. Appendix A contains, a list of publications
applicable to this manual. Appendix B lists the
expendable supplies and materials applicable to the
equipment.

1-1.1. Maintenance Forms, Records, and Reports.

a. Reports of Maintenance and Unsatisfactory
Equipment. Department of the Army forms and
procedures used for equipment maintenance will be
those prescribed by TM 38-750, The Army Maintenance
Management System.

b. Report of Packaging and Handling Deficiencies .ill
out and forward DD Form 6 (Packaging Improvement
Report) as prescribed in AR 700-58/DSAR4140.55;
NAVSUPINST 4440.127E; AFR 400-54;MC04430.3E.

INTRODUCTION

c. Discrepancy in Shipment Report IDISREP) (SF
361). Fill out and forward Discrepancy in 'Shipment
Report (DISREP) (SF 361) as prescribed in AR 55-38/
NAVSUPINST 4610.33B/AFR 75-18/MCO P4610.19C
and DLAR 4500.15.

1-1.2. Destruction of Army Electronics
Materiel

Demolition and destruction of electronic equipment will
be under the direction of the commander and in
accordance with TM 750-244-2.

1-1.3. Administrative Storage

Administrative storage instructions are provided in TM
740-90-1.

1-1.4. Reporting Equipment Improve-
ment Recommendations (EIR)

If your equipment needs improvement, let us know.
Send us an EIR. You, the user, are the only one who
can tell us what you don't like about your equipment.
Let us know why you don't like the design. Tell us why a
procedure is hard to perform. Put it on an SF 368
(Quality Deficiency Report). Mail it to Commander, US
Army Communications and Electronics Materiel
Readiness Command, ATTN: DRSEL-ME-MQ, Fort
Monmouth, New Jersey 07703. We'll send you a reply.

Section Il. OVERALL RADIO SET OPERATION

1-2. General

This section describes major functions of the radio set at
the block diagram level. Functional signal paths through
the radio set are described as they are implemented by
the various units of the radio set. Functional
relationships of the transmitter, receiver, and power
amplifier are also described. Detailed descriptions and
circuit analysis of the transmitter, receiver, power
amplifier, and ancilliary equipment are covered in
sections Ill, IV, and V respectively. The antenna
alignment indicator is covered in section VI.

-3.  Radio Set Block Diagram

Description
The signal paths through the radio set and the functional
relationships between the transmitter and power
amplifier and between the transmitter and receiver are
shown in The major signal flow paths are
indicated by bold lines on the diagram.

describes the transmitting signal path and|paragraph 1-5I

describes the receiving signal path.

1-4. Transmitting Signal Path
(fig. 8-3)

a. A combined pcm and order wire signal is applied
to the from cable input of the transmitter. This
combined signal is applied to the digital data modem
1A12 where the order wire signal is extracted from the
pcm signal and applied to order wire assembly 1A13.
The pcm signal is reshaped and retimed in the digital
data modem for application to modulator 1A8 via pcm
attenuator AF-RF amplifier 1A4, and 1.3-MHz low pass
filter 1A6.

b. Order wire assembly 1A13 distributes the through
order wire (from cable) voice signal to the receive
circuits

Change 3 1-1



of the local handset 4A4, Remote Telephone TA-312 /
PT, and the order wire monitoring speaker on the
transmitter meter panel. The transmit order wire signal
and voice, frequencies from the microphone circuits of
the local handset and remote telephone are amplified in
the order wire assembly for application to modulator 1A8
via pcm attenuator 1A3, AF-RF amplifier 1A4, and 1.3-
MHz low pass filter 1A6. The pcm and order wire
signals are combined at the output of AF-RF amplifier
1A4 and applied to modulator 1A8 as a combined
baseband signal. The combined baseband signal
frequency modulates a 150-MHz carrier in modulator
1A8. Electronic Frequency control 1A7 stabilizes the
center frequency of the 150 MHz catrrier.

c. The 150-MHz fm output of modulator 1A8,is
applied to frequency mixer 1A9 where it is translated to
the 4.4to 5.0-GHz band. The local oscillator signal input
(4.55 to 4.85 GHi) to frequency mixer 1A9 is provided
by frequency synthesizer 1A14 and a times 16
frequency multiplier chain. The 4.4to0 5.0-GHz
frequency mixer carrier output is applied to the power
amplifier cabinet interconnecting cable via filters 1FL3
and 1FL4 and directional coupler 1DC2. The transmitter
output carrier level is 150 milliwatts.

d. The 150-milliwatt transmitter carrier is
adjusted in the power amplifier to the required klystron
drive level by variable attenuator 3A9AT1. The beam
voltage for the klystron is provided by the high voltage
power supply. Inverter regulator control module 3A1
regulates the beam voltage. The low RF-mismatch,
alarm and control module 3A4, time-delay control
module 3A5, and beam gate-dc overload control module
3A6 control application of the beam voltage to the
klystron. The klystron produces a 1KW carrier output to
the antenna via output directional coupler 3A9DC2,
harmonic filter 3A9FLS, and the vaveguide switch.

e. A power amplifier summary alarm signal is
sent from the power amplifier to the central alarm
circuits in the transmitter orderwire assembly to provide
a CNTRL ALARM indication when a power amplifier
alarm condition occurs. Summary alarm signals from
alarm monitor 1AS and digital data modem 1A12 in the
transmitter unit and alarm monitor 2A20 in the receiver
unit are also applied to this circuit to provide a CNTRL
ALARM indication when an alarm condition occurs.
Each unit (transmitter, receiver, and power amplifier)
provides individual alarm circuits for detecting specific
alarm conditions.

f. An interlock is provided between the
transmitter and the waveguide switch. When the
waveguide switch is being operated (between end
positions), the supply voltage for amplifier frequency

TM 11-5820-595-35

multiplier module 1A11 is removed causing transmitter
excitation to be removed.

g. The output of the transmitter is also applied
through directional coupler 1DC2 to the radio ter set.
The radio test set provides test signals receiver
channels A and B and is used for local testing of radio
set operation.

1-5. Receiving Signal Path

(fig. 8-3)

a. Two input signals (channel A and channel B)
are applied to the receiver from the space diversity
antennas through directional couplers 4A5 and 4AG6.
Each input channel receives identical traffic information,
but not of the same instantaneous signal level. Both
channels are tuned to the same frequency within the
4400-to 5000-MHz band and are separated by a
minimum of 90 MHz from the transmitter frequency to
permit duplex communication without cross-channel
interference between the transmitter and receiver.

b. Each channel input signal is applied through a
preselector (2FL4, 2FLS), TDA (2A1, 2A2), post selector
(2FL6, 2FL7) and 4.4-to 5.0 GHz circulator (2HY1,
2HY2) to a mixer predmplifier (2A4, 2All), At the mixer
preamplifier (2A4, 2A11), the 4.4to 5.0-GHz signal is
mixed with a 4.33-t 5.07-GHz local oscillator signal from
the locl oscillator filter (2FL8, 2FL9) producing a final
output of 70 MHz which is applied to 70-MHz IF filter
(2A5, 2A10).

c. The 4.33-to 5.07-GHz local oscillator signal
from the local oscillator filter (2FL8, 2FL9) is developed
in the frequency mixer) 2A6, 2A9) in the following
manner. A 284to 303-MHz output signal from the
frequency synthesizer (2A21) is applied to the amplifier
multiplier (2A8) where it is multiplied four times
producing an output of 1137 to 1213 MHz. The 1137-to
1213-MHz signal is then applied to the frequency
multiplier group (2A7) through a 1137-to 1213-MHz
bandpass filter (2FL10) and 1137-to 1213-MHz
circulator (2HY3). At the frequency multiplier group
(2A7) the 1137to 1213-MHz input signal is multiplied
four times producing an output in band range of 4550 to
4850 MHz which is applied to frequency mixer which is
applied to frequency mixer (2A6, 2A9). At the frequency
mixer (2A6, 2A9) the 4550 to 4850-1M-Hz signal is
mixed with a 220-MHz signal from 220 MHz vco (2A13,
2A14) producing a final locl oscillator output signal in
the fluency rage of 4330 to 5070 MHz which is applied
to local oscillator filter (2FL8, 2FL9).

1-2 Change 2



d. The 70-MHz IF output from the 70-MHz IF
filters (2A5, 2A10) is applied to the combiner 2A16
through IF amplifiers (2A12, 2A15). The combiner
monitors the 70-MHz signals of both channels for
demodulation. When the channel signal levels are
within a predetermined level ratio with respect to each
other, the channel signals are combined and applied to
demodulator 2A17. When the predetermined ratio is
exceeded, the combiner circuits inhibit the weaker signal
and only the stronger signal is applied to the
demodulator. Automatic gain control (age) signals are
fed back from the combiner circuits to each channel's
70-MHz IF amplifier. Additional automatic gain control
is provided by the age cross-connect between the IF
amplifiers. Automatic phase control (apc) signals are
fed back from the combiner to control the phase of the
220 MHz vco (2A13, 2A14) associated with each
channel. An agc signal is also applied from combiner
2A16 to digital data modem 1A12 in the transmitter.
This age signal is used to control the system clock
timing correction circuits in the digital data modem.
When the received signal is fading to a very weak level
or is absent, the age will be correspondingly low. If the
age signal level falls below a predetermined level, the
system clock timing correction circuits are disabled until
a satisfactory age level reappears.

e. Demodulator 2A17 extracts the pcm and
order wire signals from the 70-MHz IF signal. The
signal is applied through a low pass filter 2A18 and AF-
RF amplifier 2A19 to digital data modem 1A12 in the
transmitter unit. The digital data modem reshapes and
retimes the pcm signal.

Section lll.

1-6. General

This section provides block diagram descriptions and
circuit level theory for the transmitter. The areas
covered are: block diagram description of major signal
flow; block diagram descriptions of complex assemblies
and modules; and,. circuit theory of the modules at the
schematic diagram level.

1-7. Transmitter Block Diagram Description

a. The signal paths through the transmitter and
the functional relationships of the transmitter modules
are shown in[figure 8-4.] The major signal flow paths are
indicated by bold lines on the diagram. The transmit

1-3
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The order wire signal is separated from the pem TM 11-
5820-595-35 in the digital data modem 1A12 and is
applied to order wire assembly 1A13 as the recovered
order wire signal. Order wire assembly 1A13 amplifies
and distributes the recovered order wire signal to the
local handset 4A4, remote telephone TA-312/PT and a
speaker mounted on the transmitter meter panel. In
addition, order wire assembly 1A13 applies an order
wire signal to digital data modem 1A12. The pcm and
order wire sighal appears at the to cable output of the
transmitter for transmission through the cable and cable
restorers (when required) to the terminal equipment.

f. Alarm monitor 2A20 receives monitor
signals (traffic, channel A and B carrier IF, vco A and B
lock and synthesizer) and controls the associated alarm
indicators on the receiver meter panel. The alarm
monitor also contains a summary alarm circuit which is
enabled when any one of the alarm conditions occur.
The traffic monitor signal is received from AF-RF
amplifier 2A19 and indicates the composite pcm and
order wire signal level at the output of the receiver.
Channel A and B carrier IF alarm monitor signals are
received from combiner 2A16 and indicate the condition
of the channel A and the channel B 70-MHz IF carrier
signals. The vco A and B lock alarm monitor signals are
received from oscillator-multipliers 2A13 and 2A14
respectively and indicate if the 220-MHz signals from
frequency multipliers 2A13A1 and 2A14Ai are
frequency locked. The synthesizer alarm signal is
received directly from frequency synthesizer 2A21 and
indicates if the signals from variable frequency divider
No. 2 (2A21A5) and standard RF oscillator 2A21A7 are

phase-locked|(para 1-27[a(3).

FUNCTION OF TRANSMITTER

signal path is shown from left to right, starting at the
pcm and order wire input to digital data modem 1A12
and leaving from directional coupler 1DC2 as an RF
output signal to the power amplifier. The receive signal
path from the receiver is also shown. The pcm order
wire input from the receiver is shown on the left entering
digital data modem 1A12 and order wire assembly
1A13, and leaving the transmitter from digital data
modem 1A12 as the pcm and order wire signal to
terminal equipment. The order wire assembly provides
order wire communication on a party line basis between
the terminal



equipment, local handset, remote telephone, and
remote radio station. Order wire communication is
monitored by the speaker on the transmitter meter
panel. The RING pushbutton on the meter panel
provides in-band tone signaling to initiate
communication with the remote order wire stations.

b. In the transmit signal path the combined
pcm and order wire signal enters the transmitter at the
from cable input and is applied to digital data modem
1A12. Under normal conditions, the CABLE TO RADIO
MODEM indicator on the meter panel is lighted green.
A red light indicates a failure in the cable to radio path of
digital data modem 1A12. The from cable order wire
signal is separated from the pcm signal in the digital
data modem 1A12 and is applied to order wire assembly
1A13. The order wire signal is amplified and distributed
to the order wire stations (local handset, remote
telephone) and to pcm attenuator 1A3. The pcm signal
is reshaped and retimed in digital data modem 1A12
and applied to pcm attenuator 1A3.

C. PCM attenuator 1A3 provides attenuation
and phase shift circuits for the pcm signal and
attenuation for the transmit order wire signal input. The
signals are then combined at the output of AF-RF
amplifier 1A4. A detected traffic level signal
(representative of the input to modulator 1A8) is fed
back from modulator 1A8 to alarm monitor 1A5 through
pcm attenuator 1A3. The detected traffic level signal
can also be monitored at the meter panel. PCM
attenuator 1A3 also provides a detected order wire
signal (order wire level) which can be monitored at the
meter panel.

d. AF-RF amplifier 1A4 amplifies the pcm
signal for application to modulator 1A8. As stated
previously, the transmit order wire signal is combined
with the amplified pcm signal at the output of AF-RF
amplifier 1A4. The combined pcm and order wire
baseband signal is applied to 1.3-MHz low pass filter
1A6 which, in conjunction with other filters in the
transmitter, provides the necessary pcm pulse band
shaping. The output of 1.3-MHz low pass filter 1A6 is
applied to modulator 1A8 where it frequency modulates
a 150-MHz carrier. Electronic frequency control module
1A7 provides automatic frequency control (afc) of the
150-MHz carrier. The frequency modulated 150MHz
carrier output of modulator 1A8 is applied to frequency
mixer 1A9 where it is mixed with a 4.55-to 4.85-GHz
local oscillator signal to provide a 4.4-to 5.0-GHz carrier
signal. Various signal levels are detected within the
electronic frequency control, modulator, and frequency
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mixer and are: applied to the meter selector switch for
monitoring at the transmitter meter panel.

e. The 4.55-to 4.85-GHz local oscillator signal
is, produced by frequency synthesizer 1A14, amplifier-
frequency multiplier 1All, and frequency multiplier group
1A10. The frequency synthesizer generates a highly
stable frequency in the range of 284.375 to 303.125
MHz. The detected frequency synthesizer output level
is applied to the meter selector switch and can be
monitored at the transmitter meter panel. The
SYNTHOVEN lamp on the meter panel lights white
when the frequency synthesizer oven is at the correct
temperature. The 284.375-to 303.125-MHz frequency
synthesizer output signal is amplified and multiplied to
1137 to 1213 MHz by amplifier-frequency multiplier 1All.
The +28v supply voltage to amplifier-frequency
multiplier 1All is interlocked through contacts of interlock
relay K1 (mounted in the transmitter cabinet). Relay K1
is normally deenergized allowing +28v supply voltage to
be applied to the amplifier-frequency multiplier and
causing the INTERLOCK indicator on the meter panel to
light green. When the waveguide switch is being
operated and is between end positions, relay K1
becomes energized removing the +28v supply voltage
from the amplifier-frequency multiplier which disables
the transmitter output and causes the INTERLOCK
indicator to light red. Also, in event of a' malfunction, a
synthesizer alarm signal is sent to alarm monitor 1A5.

f. The 1137 to 1213 MHz output of amplifier
frequency multiplier 1A11 is applied through 1137-to
1213-MHz bandpass filter 1FL5 and 1137-to 1213-MHz
circulator 1HY1 to frequency multiplier group IA10. The
1137-to 1213-MHz circulator provides isolation between
the frequency multiplier circuits. Frequency multiplier
group 1A10 multiples the 1137-to 1213-MHz signal to
the 4.55-to 4.85-GHz local oscillator frequency for
application to frequency mixer stage 1A9. The detected
outputs of the frequency multiplier group (2ND MULT)
and amplifier-frequency multiplier (AMP-MULT) are
applied to the meter selector switch and can be
monitored at the transmitter meter panel.

g. The 4.55-to 4.85-GHz signal is mixed with
the 150-MHz frequency modulated signal (containing
the pcm signal and order wire) in frequency mixer stage
1A9 to produce the 4.4-to



5.0-GHz carrier output signal which is applied to 4.4-to
5.0-GHz bandpass filter 1FL3. The filter has a
bandpass of 38 MHz and can be tuned to the required
transmitter carrier frequency. The lower band frequency
(local oscillator minus 150 MHz) is selected for the low
band carrier output frequencies of 4.4 to 4.7 GHz. The
upper band frequency (local oscillator plus 150 MHz) is
selected for the high band output frequencies of 4.7 to
5.0 GHz. The selected carrier frequency is passed
through 5.0-GHz low pass filter 1FL4 to directional
coupler 1DC2. The main output of the directional
coupler is applied to the power amplifier. A secondary
output is sent to the radio test set. In addition, detected
forward and reflected RF power signals are sent to
alarm monitor 1A5 and to the meter selector switch for
monitoring at the meter panel.

h. The secondary output of the directional
coupler 1DC2 is applied to crystal mixer 171 in the radio
test set. The 4.4-to 5.0-GHz transmitter output signal is
mixed with the 100-MHz signal from 100-MHz RF
oscillator 1A2 to provide the proper test signal frequency
to the receiver. The test signal is applied to RF power
divider 1DC1 which provides two test signals of equal
power for application to receiver channels A and B. The
channel A and channel B test signal levels can be
independently adjusted by variable attenuators 1AT3
and 1AT4.

i. In the receive signal path through the
transmitter a combined pcm signal and order wire signal
from the receiver is applied to digital data modem 1A12
and order wire assembly 1A13. Under normal operating
conditions, an energized relay in the order wire
assembly prevents the combined pcm signal and order
wire signal from entering order wire circuits, and the
combined signal is applied to digital data modem 1A12.
The digital data modem circuits separate the order wire
signal from the pcm signal which will be reshaped and
retimed. The recovered order wire signal is applied to
the order wire circuits where it is amplified and
distributed to the order wire stations (local handset and
remote telephone) and as a through order wire signal
applied back to the digital data modem. The through
order wire signal is recombined with the pcm signal in
the digital data modem circuits. The recombined pcm
signal and order wire signal appears at the to cable
output of the transmitter for transmission to the terminal
equipment. Under normal conditions, the RADIO TO
CABLE indicator on the meter panel is lighted green.
The RADIO TO CABLE indicator lights red when a
failure occurs in the radio to-cable path of the digital
data modem.
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J- When a pcm traffic failure occurs, the relay
in the order wire assembly becomes deenergized which
allows the combined pcm pulse train and order wire
signal to be applied to the order wire circuits. The order
wire portion of the signal is amplified and distributed to
the local handset, remote telephone, and fed back
through the digital data modem 1A12 to the terminal
equipment by the to cable transmitter output. Thus,
order wire communication is maintained if a pcm failure
occurs.

k. Alarm monitor 1A5 receives alarm signals
from a number of transmitter modules and circuits, and
controls associated alarm indicators on the meter panel.
Normal operating conditions cause the indicators to light
green. An alarm condition causes the associated
indicator lamp to light red. When any transmitter alarm
conditions occur, the alarm monitor provides a
transmitter summary alarm signal to central alarm
circuits in order wire assembly 1A13. The central alarm
circuits also receive a pcm summary alarm signal from
digital data modem 1A12 and summary alarm signals
from the receiver and the power amplifier. When a
summary alarm occurs, the central alarm circuits in
order wire assembly 1A13 cause the CNTRL ALARM
indicator on the meter panel to light red and an audible
alarm sounds at the meter panel speaker. Pressing the
RESET pushbutton on the meter panel silences the
alarm. Normal operating conditions cause the CNTRL
ALARM indicator to be lighted green and the audible
alarm to be silent.

1-8. Digital Data Interface

a. Digital data modem 1A12 interfaces the
cable system and the radio set. In the radio receive
direction (radio-to-cable), the digital data modem
receives the combined pcm and order wire signal from
the radio receiver and separates the pcm from the order
wire signal. The pcm signal is processed by the digital
data modem into a form which is compatible with the
cable system. This is explained in ¢ below. The
recovered order wire signal is applied to order wire
assembly 1A13 for further processing. Before applying
the processed pcm signal to the cable, the digital data
modem recombines it with the order wire signal from the
order wire assembly. There is a continuous do current
path between the cable input terminal of the digital data
modem and the cable output ter



minal, so the output signal is comprised of pcm/ order
wire/dc.

b. In the radio transmit direction (cable-to-
radio), the digital data modem receives a combined
pcm/order wire/dc signal from the cable system. The
digital data modem separates the two signal
components and loops the dc current back to the cable
output terminal to complete the closed circuit dc current
path. The extracted pcm signal is processed by the
digital data modem into the form required for radio
transmission. This is explained in ¢ below. The from
cable order wire signal is applied to order wire assembly
1A13 for further processing.

C. Radio Set AN/GRC-143 transmits and
receives information in a pulse code modulation (pcm)
system of 12 or 24 separate information channels. The
signal is in the form of a serial stream of voltage pulses
(bits) representing the pcm code and is divided into
segments called frames. The pcm code bits are either
logic one, represented by a positive voltage level, or
logic zero, represented by a zero voltage level. The
time allotted for each bit is referred to as baud. When a
logic one bit is represented by the plus voltage level for
the entire baud time, the signal is designated full-baud.
If it is represented by the plus voltage level for only one
half the baud time and the signal level is zero volts for
the other half of baud time, the signal is designated one
half baud. The frames are generated at the multiplexing
equipment. The data codes generated during one
scanning operation of the 12 channels being encoded in
pcm comprise one frame. In a frame, the first six bits
(voltage pulses, logic one or logic zero) are the pcm
code for the information in channel 1; the next six bits
are the pcm code for the information in channel 2, and
so on for 12 channels. This gives a count of 72 bits for
one frame. The pcm code for the last (12th) channel in
a frame has only 5 bits because the 6th bit is used as an
identifying bit to mark the end of the frame and it is
called the sync bit. In the 12channel mode of operation,
the bit rate is 576 kilobits per second, so one baud (bit)
time is 1.736 microsecond and the time of one frame is
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125 microseconds. In 24-channel mode, two separate
12-channel signals, designated PCM-1 and PCM-2, are
combined into one signal. The bit rate for 24-channel
mode is 1152 kilobits per second, therefore a baud is
868 nanoseconds. The 12channel and 24-channel bit
rates just explained are used for radio transmission.
The bit rate of the cable signal is always 2304 kilobits
per second and the baud time is 434 nanoseconds. In
the cable-to-radio direction of transmission, the signal
received from the cable (waveform L[fig. 1-6) is at the
cable bit rate and is converted to the applicable bit rate
(12 or 24-channel rate) for radio transmission (see
waveform N, fig. 1-e). In the radio-to-cable direction of
transmission, the signal received from the radio
(waveform N,[fig. 1-13) is at the applicable bit rate (12-
or 24-channel) and is converted to the cable rate
(waveform M, fig. 1-13)| for cable transmission. The
radio signal is full-baud; the cable signal is one half
baud.

d. The radio-to-cable and cable-to-radio
interface functions of the digital data modem are
described at the block diagram level in
[and 1-10. The individual printed wiring boards that
comprise the digital data modem are described at the
block diagram level' " [paragraphs 1-11 through[1-21]
The basic signal mnemonics used in the digital data
modem block diagram descriptions are listed in the
following chart. As used on the diagrams, and in the
descriptions the mnemonics have a prefix 1 for logic
one or 0 for logic zero to indicate the active logic state
of the signal at that point. The mnemonics listed in the
chart do not have the prefix 1 or 0, as the basic meaning
of the mnemonic is the same for either prefix. Thus,
1RRIFAIL (output pin 10, means that logic one
at this point indicates a radio receiver interface failure.
ORRIFAIL (output pin 7, fig. 8-28) means that logic zero
at this point indicates a radio receiver interface failure.
In addition, mnemonics for signals associated with
PCM-1 or PCM-2 indicate which one is referred to by
including either (1) or (2) in the mnemonic.

Mnemonic Meaning

BP o, Full baud data pulse
BPOW ..o, Bypass order wire
CCEXOW ..iiiiieeiiieeeieeenn, Cable extracted order wire
CCFAIL ..ot Cable comparator failure
CCOWIN....oovieviieiiieeeieeen, Cable order wire in
CCROW ..., Cable receive order wire
CCTOW .o, Cable transmit order wire

(O = = Cable-to-radio functional failure
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Mnemonic Meaning

CLPCM ..ottt Cable loopback pcm

CP e Clock pul