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SECTION 1
DESCRIPTION

1-1. SYSTEM DESCRIPTION

1-2. The AN/URC-101, Portable Emergency Transceiver, hereinafter referred to as the PET system, is shown in
Figure 1-1. The PET system is a communication system comprised of a transceiver, control unit, power supply, VHF
and UHF antennas, and a handset. A block diagram of the PET system is shown in Figure 1-2 and an interconnect
diagram is shown in Figure 1-3.

VHF ANT. UHF ANT.

VY V¥

L '
RANL L Transcever
RETRANSMIT PT AUDIO OUT |___|
RCVR SQUELCH | 1l L
| 25 KHz
0 A R I 100 KHz
HANDSET [ PTIN | L __ < Mz
PTADIOOUT| | | 10 MHz
- 100 MHz
( SYNTH LOCK RCVR SQUELCH
o “VOLUME | REMOTE CONTROL
PN s | [T - UNIT 1A1
HILWLPTIN | | e AM/FM
PT AUDIO OUT o | POWERHI/LO
X MODE —| RCVR SQUELCH | o ﬁb\?:p;(:]%hf,iLCH
PT/CT CONT o CH
0T PTT
T Y
PTT =l | L____ LOCKOUT
crout | | L_____ +:8V\[J)gc
= +
N L
______ +12 VDG
POWER | +28VDC \__
SUPPLY
4037-2

Figure 1-2. PET System Block Diagram
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Figure 1-3. PET System Interconnect Diagram

1-3. Features of the PET system are summarized as follows

1-2

fully synthesized receiver and transmitter
7000 UHF frequencies

1360 VHF frequencies

25 kHz channel spacing

all solid state

contains emergency beacon

contains scanning feature

AM and FM modulation capabilities

Plain and Cipher texts capabilities
internal or handset speaker

RCVR SQUELCH UHF ANT.
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remote operation capability -

6 memory and 2 guard preset frequency storage locations
no blower or external cooling required

designed for backpack, vehicular and aircraft applications
secure voice capability with COMSEC equipment

capable of UHF satellite reception and transmission
T2/R1 capability

1-4. The transceiver is an all solid-state voice (plain text, PT)'or data (cipher text, CT) communication radio com-
prised of thirteen functional modules contained in a small portable case. The transceiver operates in the 116 to 150
MHz vhf band, and in the 225 to 400 MHz uhf band. It is tunable across both frequency ranges in 25 kHz increments.

1-6. Operating power is supplied to the transceiver by a power supply. The receiving and transmitting
capabilities are controlled by signals generated from the control unit. Receiving and transmitting of rf signals
is through the attached vhf and uhf antennas. The transceiver is keyed in the selected operating mode by the
handset. The transceiver can also be controlled or tested by remote means through the X MODE connector
mounted on the front of the transceiver case.

1-6. The transceiver contains only one receiver. However, in the scanning mode of operation the transceiver
can monitor a main receiver frequency and two field-presettable guard frequencies. The transceiver scans all
three frequencies until a transmission is detected on one frequency. The scan then stops and the transceiver

monitors that frequency until completion of the message. After the message is finished, the transceiver
resumes scanning.

1-7.  The transmitter portion of the transceiver delivers 1.5, 5.0, or 20 watts of power, depending on the power
level switch setting, the frequency transmitted (uhf or vhf) and the type of modulation (am or fm).

1-8. REMOTE CONTROL UNIT. The remote control unit is normally installed in the transceiver unit.
However, if desired, it may be removed and mounted in the standard aircraft panel or elsewhere for remote
operation of the transceiver. Features of the control unit are as follows:

Pushbutton selection of all 8,360 frequencies

Electronic memory for storing preset frequencies

Single switch selection for up to eight preset frequency channels
Electronic display of actual operating frequency

Controls lighted for night operation

Standard mounting for aircraft installation

Guard light indication of received guard signal

1-9. The control unit provides control of transceiver power, volume, squelch, transmitter power level,
beacon, modulation (am or fm), scanning and frequency selection. The control unit also has the capability of
loading up to eight frequencies into the memory for routine use. This allows the operator to select any one of
the eight frequencies by changing the position of the frequency selection switch. Two of the eight frequencies
are guard frequencies which are monitored during the scan mode of operation. The frequency being
transmitted or received can be displayed and the panel backlighting turned on by depressing the READ
pushbutton. The frequency display and panel lighting are normally off to conserve battery power.

1-10. ANTENNAS. Two antennas are supplied with the PET system (vhf and uhf). The vhf antenna is used
when operating in the 116 to 150 MHz range. The uhf antenna is used when operating in the 225 to 400 MHz
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range. Both antennas are flexible to minimize the possibility of breakage. During normal operation, both
antennas are physically connected directly to the transceiver front panel. Also available, as options, are two
base station antennas (uhf and vhf), a small portable uhf satellite antenna, and an aircraft blade antenna.

1-11. The handset provides the primary link between the operator and the PET system. The handset contains
a push-to-talk (PTT) button that keys the transmitter when the operator wishes to transmit.

1-12. The PET system, with the major assemblies identified, is shown in Figure 1-4.

4037-4
81-1837

PARTS LIST
Find Qty. Code Part Number Nomenclature
No. Req. ldent.

01-P04548L007 PET SYSTEM
94990 01-P04539L007 TRANSCEIVER ASSY
94990 85-P04534L001 ANT, UHF
94990 85-P04533L001 ANT, VHF
H-189/GR HANDSET
94990 01-P08693V001 BATTERY PACK. PTMG120

002
003
006
010

T

Figure 1-4. PET System, Assembly Locations
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1-13. REFERENCE DATA. The operating parameters of the PET transceiver are listed in Table 1-1. The
transceiver physical characteristics are listed in Table 1-2 and the environmental limitations are listed in table

-8 Table 1-1. Operating Parameters
Function Characteristics
Frequency
VHF range 116.000 to 149.975 MHz
UHF range 225.000 to 399.975 MHz

Tuning increments
Stability
Preset channels

Audio response
PT-AM/FM
CT-AM/FM

Operating modes
Plain text (PT)

Cipher text (CT)

T2/R1

Beacon
Modulation

Scanning

Transmitter

VHF
High power
output
Low power
output
Beacon power
output
High power
Low power

April 1985

25 kHz
5 parts per million

8 total, 2 of which are guard channels

300 to 3 kHz (+3 dB)
10 to 10.24 kHz (+3 dB)

DSB-AM or FM

UHF AM or FSK (use either a TSEC/KY-57 or
TSEC/KY-58)

Relay mode, receive on preset channel 1 and transmit
on preset channel 2,

Emergency sweep audio

AM or FM

2 guard channels plus
1 preset channel

5 Watts CW (+2 dB) AM/FM

1.5 Watts CW (+2 dB) AM/FM

5 Watts (+2 dB) AM/FM
1.5 Watts (+2 dB) AM/FM
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Table 1-1. Operating Parameters (Cont)

Function Characteristics
UHF
High power 5 Watts CW (2 dB) AM
output 20 Watts CW (+2 dB) FM
Low power 1.5 Watts CW (+x2 dB) AM
output 5 Watts CW (2 dB) FM
Beacon power
output
High power 5 Watts (+2 dB) AM
20 Watts (x2 dB) FM
Low power 1.5 Watts (£2 dB) AM
5 Watts (+2 dB) FM
Modulation
Characteristics

AM (PT or CT)-VHF/UHF

FM-VHF

FM (PT) or FSK (CT)-UHF

Beacon (PT)
AM
FM

Miscellaneous
Spurious output

Harmonic output

Output Impedance

Transmitter protection

Receiver

Sensitivity

VHF-AM (PT)

VHF-FM (PT)

UHF-AM (PT)

1-6

70% nominal at 1 kHz
+4 kHz nominal deviation at 1 kHz

+8 kHz nominal deviation at 1 kHz

50% minimum
+4 kHz nominal deviation VHF, +8 kHz
nominal deviation UHF

60 dB below CW carrier (nominal)
40 dB below CW carrier (nominal)

50 Ohms (nominal)

antenna connector

S+N+D

-100 dBm for N+D

at 1 kHz

S+ N+

-104 dBm fOl’—N;‘D—"

at 1 kHz

-104 dBm for—s—{j—%—ﬁ—
at 1 kHz

No transmitter damage results from shorts or opens at

of 10 dB with 30% modulation

D of 10 dB with +4 kHz deviations

+
Dof 10 dB with 30% modulation
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Table 1-1. Operating Parameters (Cont)

Miscellaneous
Noise figure UHF
IF selectivity
Spurious response
Image response
Squelch

Speaker audio power

Function Characteristics
+
UHF-FM (PT) -115 dBm forSwLN—TSPOf 10 dB with +8 kHz deviation
at 1 kHz.
S+N+D , ,
UHF-AM (CT) -110 dBm for—————of 10 dB with 70% modulation
N+D
at 1 kHz
S+N+D . .
UHF-FM (CT) -115 dBm for——wof 10 dB with +8 kHz deviation
at 1 kHz

6.0 dB (typical)

6.0 dB down +15 kHz
80 dB down (typical)
60 dB down (typical)
Adjustable

50 mW nominal

Table 1-2. Physical Characteristics

Dimensions
(w/0 power supply)

Height 5.2 inches

Width 11.8 inches

Depth 9.0 inches

Weight 16 pounds

Table 1-3. Environmental Characteristics

Temperature, -20°C to +55°C (includes sun load)
operating
Humidity 90% (short term)
Altitude 15,000 ft. operating

April 1985
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2-1. GENERAL

SECTION 2
OPERATION

2-2. Information for operating the PET system is provided in this section. The information includes a
functional description of all operating controls and indicators, and procedures for manual and preset

operations.

CAUTION

Caution should be exercised when servicing the radio and operating the transmitter
with the antennas. The RF field radiated from the tip of the antenna could cause
facial burns or eye damage if the antenna is held closer than 4 inches for extended
periods while transmitting. When operating in the UHF FM HIGH power (20 watt)
mode, the minimum distance should be 16 inches.

2-3. CONTROLS AND INDICATORS

2-4. All controls and indicators used for the operation of the transceiver are
located on the transceiver and control unit front panels. Control functions are
described in Tables 2-1 and 2-2, and their locations are shown in Figure 2-1.

Table 2-1.

Transceiver Controls and Indicators

Control/Indication

Type

Function

HANDSET

RETRANSMIT

TRANSMIT
SPEAKER/MODE

PT ON
PT OFF

CT

UHF ANT

April 1985

Five pin connector

Five pin connector

LED

3 position toggle switch

Type UHF coaxial

" connector

Provides connection for handset

Provides connection for retransmit
capability

Indicates that transmitter is producing
power.

Switches the speaker on during
plain text operation

Switches the speaker off during plain
text operation (or CT operation with
KY-65 equipment) ‘
Switches the PET to the cipher text
mode of operation with the speaker
off (applicable to KY-57 and KY-58
only)

Provides connection for uhf
antenna
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Table 2-1. Transceiver Controls and Indicators (Cont)

Control/Indication

Type

Function

X MODE

Fuse 5A

VHF ANT

19 Pin connector

5 amp, fast blow

Type N coaxial
connector

Provides connections for test
measurements, remote operations
and connection to TSEC/KY-57/KY-
58

Provides overcurrent protection for
transceiver and remote control
unit.

Provides connection for vhf
antenna

Table 2-2. Remote Controi Unit Controls and Indicators |

Control/Indicator

Type

Function

sQ

Frequency display
Function selector

MAN

1 through 6,
GD A, GDB

T2/R1

Beacon

BEACON

NORM

2-2

Potentiometer

7-segment LED
displays (6 total)

Ten-position rotary
switch

SPDT toggle switch

Adjusts receiver squelch threshold
sensitivity.

Displays current operating
frequency when READ pushbutton
switch is depressed.

Allows both receive and transmit
frequencies to be selected manually
by pushbutton frequency selector
switches.

Allows selection of frequencies
preset into transceiver memory.

Selects preset frequency at function
selector switch position 2 for
transmitting and position 1 for
receiving.

Causes transceiver to continuously

transmit carrier modulated with
swept audio tone.

Places transceiver into normal
operating mode.
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Table 2-2. Remote Control Unit Controls and Indicators (Cont)

Control/Indicator

Type

Function

XMT PWR

HIGH

LOW

Edge-Light (2)

LOAD

VOL

Frequency selectors

PWR
Up position
OFF

Indicator

AM/FM

READ

April 1985

SPDT toggle switch

Screw-in lamp with
holder

Pushbutton switch

Potentiometer

Five pushbutton
switches

SPDT toggle switch

LED (green)

SPDT toggle switch

Pushbutton switch

Sets transmitter output to

high power;
VHF, AM/FM — 5 watts
UHF, AM — 5 watts
UHF, FM — 20 watts
Sets transmitter output to low
power:
VHF, AM/FM — 1.5 watts
UHF, AM — 1.5 watts
UHF, FM — 5 watts

Lights when READ pushbutton
switch is depressed.

When depressed, enters frequency
set by the pushbutton frequency
selector switches into memory
location corresponding to the
positions 1 through 6, GD A, GD B,
as selected by the function selector
switch (SCAN must be OFF),

Adjusts receiver audio output.

Selects operating frequency for
manual operation, and preset
frequencies for entry into memory
when LOAD switch is depressed.

Applies power to PET system.
Removes power from PET system.

Lights when power is applied to PET
system.

Selects either AM or FM modulation
for receiving and transmitting.

When depressed, activates frequency
display and panel edge-lights.




Table 2-2. Remote Control Unit Controls and Indicators (Cont)

Control/indicator Type Function
SCAN SPDT toggle switch

GD In receive mode, causes receiver {0
scan the frequencies stored in
frequency positions GD A, GD B,
and one of the remaining six posi-
tions as determined by setting of
the function selector switch.

OFF Disables scanning feature and

enables transceiver to operate
normally.

4037-5
80-7102

Figure 2-1. Remote Control Unit and Transceiver Controls and Indicators

2-5. OPERATIONAL CHECKOUT

2.6. GENERAL. The transceiver can be used for normal operation once the installation described in Section 3 is
complete. Programmed control of the PET system is provided by the control unit. The frequency tuning is performed
either by manually setting the pushbutton frequency selector switches to one of the 8,360 possible frequencies or by
selecting one of the preset frequencies stored in the control unit memory. The preset frequencies are stored in the
memory after installation and may be reset anytime the PET is on (see paragraph 2-12). The nonvolatile characteristic
of the memory allows power to be removed from the control unit without the loss of the preset frequencies. When
power is restored, the preset frequencies, including guard channels, are available for use. This allows power supplies
to be changed and the control unit can be removed for remoting purposes without the loss of the presets. Another
feature of the remote control unit is an LED display of the frequency of operation when the READ pushbutton is

2-4
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depressed. When transmitting and receiving on the same frequency, that frequency is displayed. When transmitting
and receiving on two different frequencies, the receive frequency is displayed while receiving, and the transmit fre-

quency is displayed when the transmitter is keyed. To conserve battery power, the display is illuminated only when
the READ pushbutton is depressed.

2-7. The operating procedures given in the following paragraphs provide instructions for power turn-on and
for utilizing the normal operating modes of the PET system.

2-8. TURN ON PROCEDURE

2-9. Refer to paragraph 2-3 for the location and functional description of the controls and indicators, and
perform the following steps:

a. Verify that PET system is connected for operation in accordance with the installation instructions
contained in Section 3.

b. At the control unit, set the PWR switch to the up position.
C. At the transceiver front panel:

(1) Set the SPEAKER/MODE switch to PT ON for front panel audio output. If audio is not desired
from the front panel speaker, set the SPEAKER MODE switch to the PT OFF position.,

(2)  Adjust the VOL control until the noise level is audible in the handset or speaker (control unit SQ
control must be in maximum ccw position).

d. At the control unit, adjust the SQ control for the desired squelch sensitivity.

2-10. MAIN FREQUENCY SELECTION

2-11. MANUAL SELECTION. Manual frequency selection is accomplished by selecting the manual
operating mode and setting the pushbutton frequency selector switches to one of the 8,360 possible
frequencies. The transceiver manual mode of operation is selected at the control unit as follows:

a. At the function selector switch, select the MAN position.
b.  Set the desired operating frequency on the five-section pushbutton frequency selector switch.
NOTE

When the function selector switch MAN position is selected, the scanning feature
(paragraph 2-18) of the PET system is disabled.

2-12. PRESETSELECTION. Presetfrequency selection isaccomplished by loading up to eight frequencies
into the electronic memory. Once loaded, the preset frequencies may be routinely used as selected by

changing the position of the control unit function selector switch. At the control unit, load the preset
frequencies into memory as follows:

a. With the PET system on, set the function selector switch to position 1.

b. Select the desired frequency to be loaded into memory on the five-section pushbutton frequency
selector switch.

c. Check that the SCAN switch is in the OFF position.
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NOTE

If the switch is not in the OFF position, a random frequency may be inadvertently
loaded into position 1, or GD A or GD B positions.

Depress the LOAD switch. This loads the selected frequency into the control unit memory. Any time

the function selector switch is reset to position 1, the system automatically tunes to the preset
frequency stored for that position.

Repeat steps b through d for presetting function selector positions 2 through 6, GD A, and GD B as
required.

Check that the desired frequencies were properly loaded by pressing the READ button for each
selection switch position and noting the frequency on the LED display.

2-13. RECEIVE AND TRANSMIT

2-14. RECEIVE. To receive on a main frequency, perform the following steps:

a.

b.

Turn the PET system on as instructed in paragraph 2-8.

At the control unit:
(1)  Set the SCAN switch to OFF.
(2)  Set the AM/FM switch to the type of modulation to be received.

(3)  Select the desired operating frequency, either manually (paragraph 2-11) or by setting the
function selector switch to one of eight preset frequencies (paragraph 2-12).

(4)  Verify that frequency is correct by depressing the READ pushbutton and noting the frequency
on the LED frequency display.

2-15. TRANSMIT. To transmit perform the following steps:

a.

b.

2-6

Verify that the proper antenna for the frequency being used (vhf or uhf) is attached to the PET system.

At the control unit:
(1)  Set the SCAN switch to OFF,
(2)  Set the AM/FM switch to the type of modulation to be transmitted.

(3)  Set the XMT PWR switch to the HIGH or LOW position depending upon the transmit power
desired (see Table 2-2, XMT PWR).

(4)  Select the desired operating frequency, either manually (paragraph 2-11) or by setting the
function selector switch to one of eight preset frequencies (paragraph 2-12).

(5)  Depress the READ pushbutton and verify that the frequency shown on the LED frequency display is
correct.

To transmit, depress the push-to-talk switch on the handset.
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2-16. GUARD FREQUENCY SELECTION

2-17.  The two guard channel receive frequencies (GD A and GD B) can be preset into the electronic memory as

outlined in paragraph 2-12. Either guard frequency may be monitored by setting the function selector switch to the
desired guard channel (GD A or GD B).

NOTE

If unitis in scan mode of operation and function selector switch is in either the GD A
or GD B position, the unit operates only in these positions and does not scan. The

amber LED lights when either GD A or GD B is selected and the receiver is
unsquelched.

2-18. GUARD FREQUENCY SCANNING

2-19.  While receiving on any one of the six main frequencies, as determined by the setting of the function selection
switch (positions 1 through 6), the guard channels may be scanned for any messages. This is accomplished by setting
the guard scanning switch (SCAN switch) to the GD position. The PET system then alternately monitors the selected
main receiver frequency and the guard frequencies for a short period of time to determine if there is any message
traffic on the frequency. When a message is detected, the scanning stops and that channel is monitored. If the mes-
sage is received on the channel A, and GD A LED on the RCU panel lights. If the message is received on channel B,
the BD G LED onthe RCU panel lights. If neither of the LED’s light while receiving a message, the monitored fre-
guency is one of the six main frequencies, as selected by the function selector switch.

2-20. After a message is completed, the transceiver continues to monitor the one channel for about four

seconds before scanning is resumed. Once scanning is resumed it continues until another message is
detected on one of the three frequencies.

NOTE

If the press-to-talk pushbutton is depressed for transmission whenever the SCAN mode
is in operation, the transceiver transmits on the frequency selected by the function selec-
tor switch. If it is desired to respond on channel GD A or GD B, the function selector switch
must be set to that guard channel before pressing the push-to-talk button. For continuing
scan, the function selector switch should be returned to the main channel frequency. After

transmission, the transceiver monitors the message frequency first before resuming
scanning.

2-21. To initiate guard frequency scanning, perform the following steps:
a. Turn the PET system on as described in paragraph 2-8.

b. Set the BEACON/NORM switch to NORM.
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h.

Set the SCAN switch to OFF.

Enter preset frequencies as described in paragraph 2-12.

At the function selector switch, select any 1 through 6 position.
Adjust the volume (VOL) control as required.

While no signal is being received on the channel monitored, adjust squelch (SQ) control until receiver
just squelches.

Set the SCAN switch to GD.

The PET system is now in the guard frequency scan mode of operation.

2-22. FUNCTION OF T2/R1 POSITION

2-23. The T2/R1 position on the function selector switch sets the transmitter frequency to the preset
frequency of the selector switch position 2, and sets the frequency of the receiver to the preset frequency of
selector switch position 1. To verify normal operation of the T2/R1 position of the function selector switch,
terminate the transceiver into the proper antenna or load, and perform the following steps:

a.

b.

Turn the PET system on as described in paragraph 2-8.

At the control unit:

(1)  Verify that the frequencies for function selector switch positions 1 and 2 are set as described in
paragraph 2-12.

(2)  Set the function selector switch to the T2/R1 position.

(3) Depress the READ pushbutton to illuminate the LED frequency display. Verify that the
frequency set in preset position 1 is displayed.

Check transmit frequency by depressing the push-to-talk switch on the handset while keeping the READ
pushbutton depressed, and verify that the frequency stored in preset position 2 is displayed.

2-24. BEACON

2-25. Setting the beacon switch to the BEACON position causes the PET system to transmit audio tones
continuously. To prepare the PET system for the beacon mode of operation, perform the following steps:

a.

b.

2-8

Turn the PET system on as described in paragraph 2-8.

Select the desired operating frequency, either manually (paragraph 2-11) or by setting the function
selector switch to one of eight preset frequencies (paragraph 2-12).

Set the AM/FM switch to desired modulation.

Depress the READ pushbutton and verify that the proper operating frequency isdisplayed onthe LED
frequency display.

Set the XMT PWR to HIGH or LOW for transmission (see table 2-2 for transmit power output).
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NOTE
Transmitting time in beacon mode is extended in XMT PWR - LOW position.

f.  Setthe BEACON/NORM switch to the BEACON position. The PET system is now transmitting at the selected
frequency. The carrier is modulated with a tone that sweeps from approximately 300 Hz to 3 kHz.

2-26. RELAY OPERATION.

2-27.  In the relay mode of operation two PET transceivers are connected “back-to-back’’ so that signals received
by one unit are retransmitted by the other unit on another frequency. Relay operations are described in the following
steps:

a. Setup two PET transceivers as shown in Figure 2-2.

b. Select the desired frequency on PET number 1. Selection is either manually (para 2-11) or by the function
selector switch to a preset frequency (para 2-12). ’

c. Select the desired modulation mode (AM or FM).

d. Set the transmit frequency on PET number 2 to a different frequency than PET number 1.

e. Set the modulation mode of PET number 2 as desired.

f.  Adjust the volume on PET number 1. To accomplish this, connect a handset to PET number 1. Turn the squelch
control CCW. Adjust the volume control while listening to the volume of the noise in the handset. The volume

control should be adjusted to 1/2 to 3/4 of the full on position.

g. Adjust the squelch control (SQ) on PET number 1 so that no noise is present when there is no signal being
received, but the desired audio can be heard when a signal is received.

h. Repeat steps b through g for PET number 2.
i. Select the operating frequencies and modulation modes on both units.

NOTE

Operating frequencies must have a minimum separation of 2 MHz. Physical separation
should be greater than 50 feet and/or a metallic object between units.

When one PET receives a signal, the squelch output signal from it keys the transmit of the other PET. The PT AUDIO
OUT output of the receive PET then drives the PT input of the transmit PET which modulates the transmitted carrier
with the audio signal detected by the receive PET.
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50 FEET MINIMUM
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CONNECTOR CONNECTOR
U-229/y U-229/U 80262

Figure 2-2. PET Relay Operation

NOTE

A repeater cable assembly, part number 30-P09976V001, is available from Motorola.

2-28. CIPHER TEXT (CT)

2-29. In paragraphs 2-8 through 2-27 the PET was in the plain text (PT) mode of operation. The operating proce-
dures for the PT modes of operation also apply to the cipher text (CT) operating procedures. To operate the PET in
the CT mode, place the SPKR/MODE switch in the CT position.

2-30. Ciper text operation is functional on both vhf and uhf frequencies on AM and UHF FM. Frequency and type
of modulation is selected by PET front panel switch settings. CT operation may be on one of the guard channels or
may be operated in the scan mode (see para 2-18). Also, CT operations can be performed in the T2/R1 mode, or in
a repeater (relay) function. The beacon may be activated while in the CT mode of operation. In the CT mode of
operation the PET front panel speaker is turned off.

2-31. Paragraphs 2-32 through 2-34 describe the operation of a PET transceiver with a KY-57, KY-58, or KY-65 in
either the PT or CT modes of operation.
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2-32. KY-57 INTERCONNECT

a. Connect the KY-57 and the PET as shown in Figure 2-3.

b. For Plain Text (PT) operation perform the following steps.
(1) Switch the KY-57 “MODE" to "“PT"
(2) Switch the PET SPKR/MODE to either PT ON or PT OFF.
(3) Squelch and volume are adjusted on PET transceiver

c. For Cipher Text (CT) operation perform the following steps.
(1) Switch the KY-57 “MODE" to “CT"

(2) Switch the PET SPKR/MODE to CT

X-MODE CONNECTOR
J-2 MS 3114E 14-19S

RADIO CONNECTOR
J3 ON 199312-1

MS 3116F 14-19P MS 3116F 14-195
ANJURC- 101 K
- ~
- ' ¢ ¢ : ul Jerour
cTout v T Al | cTm
ot ‘ s| | prro
PT AUDIO OUT s : ¢ PT N
PTIN ¢ — M PTO
1
oD 0 s : ! L PTOR
[}
P ! ™ H GUARD
[l
aNo | A Ly 7 6] | eew
) T
L
A GND
PTT
Lo O ¢ PIT
l | )= o| | omcmooc
D_": 8| |aomoo
ON 241774 /

OR U229/y

AUDIO/DATA
J1 0N 241775-2

Figure 2-3. KY-57 Interconnect

2-33. KY-58 INTERCONNECT

a. Connect the KY-58 and the PET as shown in Figure 2-4.

50764-19

b. Setthe PET SPKR/MODE switch to either PT ON or PT OFF for both cipher text (CT) and plain text (PT) oper-

ation. The CT/PT function is controlled by the KY-58.

c. For Cipher Text (CT) operation switch the PET SPKR/MODE to CT.
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X-MODE CONNECTOR
J2 MS 3114E14-198

MS 3116F 14-19P

RADIO CONNECTOR
J1 0N 180312-2

MS 3116F 16-2

-
-

~ 7

AN/URC- 101
CTIN U

cT out v

CT/PT CONTROL L
PTT F

PT AUDIO OUT $
HI LEVEL PT IN 6
GND A

GND 0

+28V K
J

* PANEL LIGHTS COME IN 28 VOC
AND 5 VAC VERSIONS. THIS
HOOK-UP IS FOR 28 VDC ONLY

NOTE: KY-58 REQUIRES A
CARBON OR AMPLIFIED
OYNAMIC MICROPHONE

2-34. KY-65 INTERCONNECT

NOTE 1-CONNECTION J TO C

2-CONNECTIONS FROM J1 OF KY-65
MAY BE TO EITHER J2 OR J3

2-12

KY-58
T
£ F CT ouT
: bf ferm
6 | cecour
x| | etr0
Rl | PTiN
Al | ero
J1 tcano
4
PI | cuaro
K| | pwaano
L +0C IN
L “LAMPS
-
AUDIO CONNECTOR
i
p
Al | mce
B[ |AGND
6| |can
L |aene
M| | weco
PL [ PTT I
S\
MS 3116F 4-195
ON 198873-1

Figure 2-4. KY-58 Interconnect

Connect the KY-65 and PET as shown in Figure 2.5,

50764 20

For PT (plain text) and CT (cipher text) operation, set the PET SPKR/MODE switch to PT OFF,

For PT operation, set the KY-65 to PLAIN.

For CT operation, set the KY-65 to CIPHER.

MAY BE OMITTED

OF AN/URC-101

KY65 i | HANDSET ] AN/URC-101
J3
136000 3
[ VWV K Ir\l 2\ S P
|| 2 PT AUDIO
1200 ) NOTE1 | | =18 our
[ 3
l ' -t A | GND
T < A -t 2 4
(. == C | PTT
¢ || 3 L note | T
| 2 J—
| —
Lo Llc]erm
T
Lo 2 1o | Pramo
I out
M ([ 3
Lo — A | &ND
o 4
Kt N 7 Y. — F | prT
72 |
' X MODE ]
Figure 2-5. KY-85 Interconnect
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SECTION 3
INSTALLATION

3-1. GENERAL

3-2. This section contains information necessary for installing the PET system. Included are examples of
typical installations, including overall dimensions of the PET system.

3-3. INSTALLATION OPTIONS

3-4. The PET transceiver is designed for portability. One method of installation is to secure it to an accessory
backpack carrier with a tray using heavy-duty belts, as shown in Figure 3-1.

3-5. Provisions are included for securing the transceiver to an accessory shock-mounted platform for vehicle
or aircraft installations. Locations of the transceiver mounting hooks are shown in Figure 3-2. The platform,
complete with shock mounts, may be obtained from the supplier.

" NOTE

For maximum operating performance, the antennas should not be adjacent to large
metal surfaces. ' '
BACKPACK [
01-P04541L001 T
(OPTIONAL)

TRANSCEIVER
|
BELTS
BATTERY
PACK
TRAY
4037-9

Figure 3-1. Installation of Transceiver Mounted on Backpack
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3-6. REMOTE CONTROL UNIT

3-7. The remote control unit may be mounted a distance from the transceiver, using the accessory vehicular
mounting kit or aircraft mounting kit. ‘

3-8. ANTENNAS

3-9. To install the uhf and vhf antennas, plug each antenna into its respective connector. Secure both
antennas by tightening retaining ring until snug (Do not rotate the antenna body).

3-10. HANDSET

3-11. The handset connector is keyed (or notched). To install, rotate connector until notches match and slide
onto receptacle. Secure by pushing connector and turning about 1/4 turn until it snaps into place.

3-12. POWER SUPPLY

3-13. The external power supply is a necessary part of the PET transceiver. The power supply will have the
necessary emi filtering not only on the case but also on the power input lines. Operating the PET by applying
power directly to rear panel connector without electrical or mechanical filtering, could cause serious damage
to the PET transceiver or could cause interference with other radios in the adjacent area.

3-14. The supplier has power supplies that have been designed to mate with the PET transceiver. Some ofthe
various types are: '

e  AC to DC power supply
® DC to DC power supply
®  Rechargeable ni-cad battery packs
e Nonrechargeable battery packs
3-15. To install the power supply on the PET transceiver perform the following steps;

a.  Align the rear panel input connector on the PET to the mating connector on the power supply. Engage
the two connectors together.

b.  Fasten the two latches on the power supply to the two catches on the PET transceiver and snap in
place.

c. To remove the power supply, perform the above steps in reverse order.
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SECTION 4
SYSTEM MAINTENANCE
4-1. INTRODUCTION

4-2. The basic maintenance approach for repairing a defective PET transceiver is to return the entire
transceiver to amaintenance shop for repair. Procedures in this chapterare to be used to localize the trouble to
a defective module in the transceiver. After the defective assembly is identified, refer to procedures in the
appropriate sections of this manual for further maintenance and troubleshooting information. To check the

PET transceiver, start at the beginning of the performance tests (paragraph 4-5) and perform the tests in the
sequence given.

CAUTION

Caution should be exercised when servicing the radio and operating the transmitter
with the antennas. The RF field radiated from the tip of the antenna could cause

facial burns or eye damage if the antenna is held closer than 4 inches for extended
periods while transmitting.

4-3. TEST EQUIPMENT REQUIRED

4-4. This test equipment listed in Table 4-1, or its equivalent, is required to troubleshoot the transceiver. In
addition, interface cables and adapters are required to connect test equipment to the transceiver and modules.
These are listed in Table 4-2 along with extension cables and cards needed to provide access to individual
assemblies while troubleshooting.

Table 4-1. Test Equipment Required

Part No. or
Description Model No. Supplier Qty.

Frequency Counter HP 5383A Hewlett Packard 1
Signal Generator HP 8640B Hewlett Packard 1
Distortion Analyzer HP 334 A Hewlett Packard 1
Digital Voltmeter HP 3465A Hewlett Packard 1
RMS Voltmeter HP 3400A Hewlett Packard 1
30 dB, 100 watt Power 769-30 Narda 1
Attenuator

3 dB Power Attenuator 766-3 Narda 1
Power Meter HP 436A Hewlett Packard 1
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Table 4-1.

Test Equipment Required (Cont)

Part No. or
Description Model No. Supplier Qty.
Modulation Meter HP 89.01A Hewlett Packard 1
Audio Oscillator HP 201C Hewlett Packard 1
Oscilloscope TEK 465 Tektronix 1
Power Supply 28V, 5A HP 6291A Hewlett Packard 1
NOTE

The tests outlined in paragraphs 4-5 through 4-47 are performed with the antennas

disconnected.

Table 4-2. Adapters, Extender Cables, and Extender Cards

Description

Part Number

Supplier

Qty

Extender Card for Transmitter ALC

Extender Card for Control Logic

and Memory Boards
Extender Cable for Synthesizer
Extender Cable for RCU
Extender Cable for Receiver
Extender Cable for VCOs
Card Puller

50-ohm cable with BNC male
and UHF male connectors

50-ohm cable with BNC male
and type N male connectors

BNC Jack to OSM Plug
BNC Jack to OSM Jack
Battery Connector
Handset Connector

Alignment Tool

01-P07207L001

01-P07208L.001

30-P07209L001
30-P07210L001
30-P07211L001
30-P07212L001

66-P08094B001

21190
21170
ON101703

U-229/U

66-P16059A001

Omni Spectra

Omni Spectra

U.S. Components

4-5. PERFORMANCE TESTS

4-6. TEST SETUP. Connect the equipment as illustrated in Figure 4-1.

4-2
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POWER PET
1 UNDER TEST

= G— +28 VDC

POWER
SUPPLY

DISTORTION

HANDSET

# C |GROUND

J3

/_—

A |GROUND

ANALYZER

B | PT AUDIO OUT

4

Figure 4-1.

4-7. PRESET SELEGTION

Nl

VHF
ANT

UHF
ANT

> SIGNAL
?‘«‘——‘— GENERATOR

J5

Ed

4037-11

PET System Test Setup (Receiver PT Tests)

a. Load the frequencies listed in Table 4-3 into memory as described in paragraph 2-12,

b.  Turn the transceiver power off at the RCU front panel, then back on.

c.  Verify that the frequencies loaded into each channel are retained by depressing the READ switch and
noting the frequency display for each channel.

Table 4-3. Channel Frequencies

Selector Switch Input/Output
Position Frequency Antenna Port

1 121.100 MHz VHF

2 132.225 MHz VHF

3 143.350 MHz VHF

4 244.475 MHz UHF

5 275.500 MHz UHF

6 316.625 MHz UHF

GD A 347.750 MHz UHF

GD B 388.875 MHz UHF
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4-8. RECEIVER (PT). Paragraphs 4-9 through 4-19 are for plain text operation.

4-9. PT FM 10 DB Sensitivity. The SINAD sensitivity is defined by the following equation.

SINAD = Signal + Noise + Distortion
Noise + Distortion

To check the 10 dB SINAD sensitivity, retain the test setup of Figure 4-1 and set the transceiver controls as
follows:

1-11.

a.

4-4

PWR — ON
AM/FM — FM
SCAN — OFF

SQ — Fully CCW

SPKR MODE — PT ON
BEACON/NORM — NORM
XMT PWR — HIGH
Selector — 1

VOL — Mid-range

Perform the following steps:

Apply a -47 dBm 121.100 MHz rf signal, frequency modulated with a 1 kHz tone at 4 kHz deviation, to
the VHF antenna port.

Adjust the VOL control to give 1.6 Vrms on the distortion analyzer. Adjust the distortion analyzer “SET
LEVEL" reference to 0 dB.

With the analyzer in the “DISTORTION" position, reduce the input rf signal level to read -10 dB
(reference 0.0 dB). It may be necessary to reset the distortion analyzer “SET LEVEL” 0dB referenceas
the rf input level is reduced.

When -10 dB is obtained on the distortion analyzer, note the rf input level from the signal generator.
The input level required for 10 dB SINAD should be no greater than -104 dBm.

Repeat steps a through d for the other VHF frequencies positions 2 and 3 as listed in Table 4-3.
Increase the modulation of the signal generator from +4 kHz to + 8 kHz deviation. Be sure the input signal
is applied to the UHF ANT connector, J5. Repeat steps a through d for the uhf frequency positions 4,5, 6,

GD A, and GD B as listed in Table 4-3. The input signal for fm uhf frequencies for 10 dB SINAD should be no
greater than —115 dBm.

PT FM Audio Response. To check the fm audio response, perform the following steps:

Set the selector switch to position 6 for an operational frequency of 316.625 MHz.
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b.  Adjust the signal generator to 316.625 MHz at =60 dBm with 1 kHz fm at +8 kHz deviation.

¢. Place the distortion analyzer in the voltmeter mode. Adjust the VOL control on the RCU for
approximately 1.6 Vrms audio output from the transceiver.

d.  Adjust the “SET LEVEL” on the analyzer for reference only. Note the reference level in dB.

e.  Measure the audio frequency response by adjusting the modulation frequency as follows and verify
the specified output levels while maintaining a constant +8 kHz deviation:

Modulation Frequency (Hz) 300 1000 3000
Audio output, dB reference to 1 kHz +3 dB 0 +3 dB
4-12. PT FM Audio Distortion. To check the fm audio distortion, perform the following steps:
a.  Set the selector switch to position 6 for an operation frequency of 316.625 MHz.
b.  Adjust the signal generator for 316.625 MHz at -47 dBm with 1 kHz fm at +8 kHz deviation.

¢.  Place the distortion analyzer in the voltmeter mode. Adjust the VOL control on the RCU for 1.6 Vrms
audio output from the transceiver.

d. Measure the audio distortion. It should be less than 10%.‘

4-13. PT AM 10 dB SINAD Sensitivity. To check the AM 10 dB SINAD sensitivity, perform the following steps:

a.  Adjust the signal generator to 121.100 MHz at -47 dBm with 1 kHz am at 30% modulation. Place the
selector switch to position 1 and the input connector to the VHF ANT connector, J4.

b. Set the RCU AM/FM switch to AM and adjust the VOL Control to give 1.6 Vrms on the distortion
analyzer.

c.  With the analyzer in the “DISTORTION” position, reduce the rf input level to read -10 dB (reference 0.0

dB). It may be necessary to reset the distortion analyzer “SET LEVEL" to 0 dB reference as the rf input
level is reduced.

d. When -10 dB is obtained on the distortion analyzer, note the rf input level from the signal generator.
The input level required for 10 dB SINAD should be no greater than -100 dBm.

e. Repeat steps a through d for the other vhf frequencies (positions 2 and 3) as listed in Table 4-3.

f.  Repeat steps a through d for the uhf frequency pbsitions 4,5,6,GD A, and GD B as listed in Table 4-3.
Be sure the input signal is applied to the UHF ANT connector, J5. The input signal for am uhf
frequencies for 10 dB SINAD should be no greater than -104 dBm.
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4-6

Table 4-4. Transmitter Power Output

Selector
Switch XMT Power Output”
Step Position Frequency in MHz AM/FM PWR in Watts (dBm)
1 1 121.100 AM HIGH 5.0 (+37)
2 1 121.100 FM HIGH 5.0 (+37)
3 1 121.100 AM LOW 1.5 (+32)
4 1 121.100 FM LOW 1.5 (+32)
5 2 132.225 AM HIGH 5.0 (+37)
6 2 132.225 FM HIGH 5.0 (+37)
7 2 132.225 AM LOW 1.5 (+32)
8 2 132,225 FM LOW 1.5 (+32)
9 3 143.350 AM HIGH 5.0 (+37)
10 3 143.350 FM HIGH 5.0 (+37)
11 3 143.350 AM LOW 1.5 (+32)
12 3 143.350 FM LOW 1.5 (+32)
13 4 244.475 AM HIGH 5.0 (+37)
14 4 244,475 FM HIGH 20.0 (+43)
15 4 244.475 AM LOW 1.5 (+32)
16 4 244.475 FM LOW 5.0 (+37)
17 5 275.500 AM HIGH 5.0 (+37)
18 5 275.500 FM HIGH 20.0 (+43)
19 5 275.500 AM LOW 1.5 (+32)
20 5 275.500 FM LOW 5.0 (+37)
21 6 316.625 AM HIGH 5.0 (+37)
22 6 316.625 FM HIGH 20.0 (+43)
23 6 316.625 AM LOW 1.5 (+32)
24 6 316.625 FM LOW 5.0 (+37)
25 GD A 347.750 AM HIGH 5.0 (+37)
26 GD A 347.750 FM HIGH 20.0 (+43)
27 GD A 347.750 AM LOW 1.5 (+32)
28 GD A 347.750 FM LOW 5.0 (+37)
29 GDhB 388.875 AM HIGH 5.0 (+37)
30 GD B 388.875 FM HIGH 20.0 (+43)
31 GDB 388.875 AM LOW 1.5 (+32)
32 GDB 388.875 FM LOW 5.0 (+37)

*All power oUtput measurements +2 dB.

4037-87
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4-14.

4-15.

d.

PT AM Audio Response. To check the am audio response, perform the following steps:

Set the selector switch to position 1 for an operational frequency of 121.100 MHz. Set the AM/FM switch to
AM. Connect the signal to the VHF antenna port J4.

Adjust the signal generator to 121.100 MHz at —60 dBm with 30%, 1 kHz, am modulation.

Place the distortion analyzer in the voltmeter mode. Adjust the VOL control on the RCU for
approximately 1.6 Vrms audio output from the transceiver.

Adjust the “SET LEVEL" on the analyzer to a convenient reference level. Note the reference levelin dB.

Measure the audio frequency response by adjusting the modulation frequency as follows and verify
the specified output levels while maintaining a constant 30% AM:

Modulation Frequency (Hz) 300 1000 3000
Audio Output, dB reference to 1 kHz +3 dB 0 +3 dB
PT AM Audio Distortion. To check the am audio distoriton, perform the following steps:
Set the selector switch to position 1 for an operational frequency of 121.100 MHz.
Adjust the signal generator to 121.100 MHz at -47 dBm with 30%, 1 kHz, am modulation.

Place the distortion analyzer in the voltmeter mode. Adjust the VOL control on the RCU for 1.6 Vrms
audio output from the transceiver.

Measure the audio distortion. It should be less than 10%.

4-16. Receiver Hum and Noise. To check the receiver hum and noise, perform the following steps:

a.

Set the selector switch to position 1 for an operational frequency of 121.100 MHz. Set AM/FM switch to
FM.

Adjust the signal generator to 121.100 MHz at —47 dBm with 1 kHz fm at + 4 kHz deviation.

Place the distortion analyzer in the voltmeter mode. Adjust the VOL control on the RCU for 2.24 Vrms
audio output from the transceiver.

Adjust distortion analyzer “SET LEVEL” to a convenient reference.

Remove the modulation only and measure the residual audio level with respect to the reference. The
hum and noise should be -26 dB minimum.

4-17. Receiver Squelch Sensitivity. To check the receiver squelch sensitivity, perform the following steps:

a.

b.

C.

" Set the operational frequency of the transceiver to 121.100 MHz and SQ control CCW.

Adjust the signal generator to 121.100 MHz and less than -130 dBm.

Place the distortion analyzer in the voltmeter mode. Set the meter range to 3 volts.
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d.

e.

4-18.

a.

4-20.

Adjust the squelch control clockwise just to the point of quieting, noted by a sudden drop in the
voltmeter reading.

Increase the rf input signal level just to the point where squelch breaks (approximatey 0.5 uV).
Scanning. To check the scanning function, perform the following steps:

Set the selector switch to position 1 and remove the rf signal input.

Adjust squelch until unit just quiets.

Set the GD switch to the GD position.

Depress the READ button and notice that the unit scans position 1 and the GD Aand GD B frequencies.

Dwell time on each frequency should be approximately 0.5 seconds. If receiver unsquelches, readjust
squelch until unit just quiets. -

While keeping the READ button depressed, set the signal generator to 347.750 MHz at —90 dBm (into UHF
ANT port, J5). The scanner should stop at GD A and GD A indicator should light.

Turn the rf signal off. The scan should resume after approximately 5 seconds.

Set the signal generator to 388.875 MHz at -90 dBm. The scanner should stop at GD B and the GD B
indicator should light.

Turn the rf signal off and let the scan resume.

Set the signal generator to 121.100 MHz at —90 dBm (into VHF ANT port, J4). The scanner should stop at ;'
position 1 frequency of 121.100 MHz.

PT Receiver AGC. To check the plain text receiver AGC operation; perform the following steps:

Set the selector switch to position 6 for an operational frequency of 316.625 MHz. Set the AM/FM
switch to AM.

Adjust the signal generator to 316.625 MHz at —47 dBm with 30%, 1 kHz am modulation and apply to UHF
ANT port, J5. Adjust the VOL control for a comfortable listening level.

Place the signal generator output off and note that the tone immediately turns into receiver noise. This
indicates a short am AGC time constant.

Set the AM/FM switch to FM. Adjust the signal generator for +8 kHz deviation, 1 kHz for modulation.
Adjust the VOL control for a comfortable listening level.

Place the signal generator output level off and note that the tone immediately turns into receiver noise.
This indicates a short fm AGC time constant.

RECEIVER (CT). Paragraphs 4-21 through 4-28 are for cipher text operation:

NOTE

The cipher text portion of the PET transceiver was intended primarily as a UHF function
only. Cipher text will function at vhf frequencies at possibly reduced performance, how-
ever, the performance test will outline uhf frequencies only.
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4-21. CTFM 10 DB Senéitivity. To check the 10 dB SINAD sensitivity connect the test equipment as shown in
Figure 4-2. Set the transceiver controls as follows:

e PWR — ON e SPKR MODE — CT
e  AM/FM — FM e BEACON/NORM — NORM
e  SCAN — OFF e  XMT POWER — HIGH
e  SQ — fully CCW e  Selector — 4
e  VOL - mid range
POWER PET
P UNDER TEST
POWER DKA— +28 VDC
SUPPLY
-~ C |GROUND
]
X MODE
2 J4
= VHF |
DISTORTION vjerour ANT ?*
ANALYZER
A} GND
OSCILLOSCOPE UHF ‘ J5 SIGNAL
ANT ? (€ “ GENERATOR

4037-12
Figure 4-2. PET System Test Setup (Receiver CT Tests)

4-22 Perform the following steps:

a. Apply a-47 dBm 244.475 MHz rf signal, frequency modulated with a 1 kHz tone at +8 kHz deviation.

b. Observe the oscilloscope and verify that the 1 kHz is 3.0 Vp-p nominal.

c.  With the analyzer in the “DISTORTION" position, reduce the input rf signal level to read -10 dB

(reference to 0.0 dB). It may be necessary to reset the distortion analyer “SET LEVEL” 0 dB reference
as the rf input is reduced.

d. When -10 dB is obtained on the distortion analyzer, note the rf input level from the signal generator.
The input level required for 10 dB SINAD should be no greater than -115 dBm.

e. Repeatsteps a, c,and d for the other uhf frequency positions 5,6, GD A, and GD B as listed in Table 4-3.
4-23. CT FM Audio Response. To check the fm audio response, perform the following st;eps:

a. Set the selector switch to position 6 for an operational frequency of 316.625 MHz.

b. Adjust the signal generator to 316.625 MHz at -60 dBm with 1 kHz at +8 kHz deviation.

c. Adjust the “SET LEVEL"” on the analyzer for a 0 dB reference.

April 1985



d.

4-24,

4-27.

4-10

Measure the audio frequency response by adjusting the modulation frequency as follows and verify
the specified output levels while maintaining a constant +8 kHz deviation:

Modulation Frequency (Hz) 10 1000 10240
Audio Output, dB reference to 1 kHz +2,—4dB 0 +2,-4 dB
CT FM Audio Distortion. To check ffn audio distortion, perform the following steps:
Set the selector switch to position 6 for an operational frequency of 31 6.625 MHz.
Adjust the signal generator for 316.625 MHz at -47 dBm with 1 kHz fm at +8 kHz deviation.
Measure the audio distortion. It should be less than 10%.
CT AM 10 dB SINAD Sensitivity. To check the am 10 dB SINAD sensitivity, perform the following steps:

Adjust the signal generator to 244.475 MHz at -47 dBm with 1 kHz,am at 70% modulation. Place the
selector switch to position 4.

Set the RCU AM/FM switch to AM. Observe the oscilloscope and verify that the 1 kHz is 3.0 Vp-p nominal.

With the analyzer in the “DISTORTION” position; reduce the rf level to read -10dB (reference 0.0dB).

It may be necessary to reset the distortion analyzer “SET LEVEL” to 0 dB reference as the rfinput level
is reduced.

When ~10 dB is obtained on the distortion analyzef, note the rf input level from the signai generator.
The input level required for 10 dB SINAD should be no greater than -110 dBm.

Repeat steps a, ¢, and d for the other uhf frequency positions 5,6, GD A,and GD Baslisted in Table 4-3.
CT AM Audio Response. To check the am audio response, perform the following steps:

Set the selector switch to position 6 for an operational frequency of 316.625 MHz.

Adjust the signal generator to 316.625 MHz at -60 dBm with 70%, 1 kHz, am modulation.

Adjust the “SET LEVEL” on the analyzer for a 0 dB reference.

Measure the audio frequency response by adjusting the modulation frequency as follows and verify the spec-
ified otuput levels while maintaining a constant 70% modulation:

Modulation Frequency (Hz) 10 1000 10240
Audio Output, dB reference to 1 kHz +2,—4 dB 0 +2,—4dB
CT AM Audio Distortion. To check the am audio distortion perform the following steps:
Set the selector switch to position 6 for an operational frequency of 316.625 MHz.
Adjust the signal generator for 316.625 MHz at -47 dBm with 70%, 1 kHz, am modulation.

Measure the audio distortion. It should be less than 10%.
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4-28. CT Receiver AGC. To check the cipher text receiver AGC operation; perform the following steps:

a. Set the selector switch to position 6 for an operational frequency of 316.625 MHz. Set the AM/FM
switch to AM.

b. Adjust the signal generator to 316.625 MHz at -47 dBm with 30%, 1 kHz am modulation.

c. Place the signal generator output off and note on the oscilloscope that a straight line appears and that
the receiver noise comes up very slowly. This indicates a long am AGC time constant.

d. Set the AM/FM switch to FM. Adjust the signal generator for £8 kHz deviation, 1 kHz fm modulation.

e. Place the signal generator output level off and note on the oscilloscope that the tone immediately turns
into receiver noise. This indicates a short fm AGC time constant.

4-29. TRANSMITTER (PT). Paragraphs 4-30 through 4-35 are for plain text operation.

CAUTION

Do not change frequency while the transmitter is keyed. Also, to prevent damage to
the power meter, frequency counter, and modulation meter, have the 30 dB,100 watt
attenuator connected between the antenna outputs and the test equipment while
transmitting.

4-30. PT Output Power. To check the output power, perform the following steps:

a. Connect the transceiver and test equipment as shown in Figure 4-3 except, leave the audio oscillator
disconnected.

b. Perform steps 1 through 32 in Table 4-4. Key the transmitter at each step noting the proper selector
switch position, AM/FM switch position and XMT PWR switch position. Measure the transmitter power
output at each step. Connect the power meter to the proper antenna connection as required.

CAUTION

Do not key the transmitter while changing frequencies.

4-31. PT Outﬁut Frequency. To check the output frequency, perform the following steps:
a. Replace the power meter with the frequency counter (figure 4-3).
b. Set the selector switch to position GD B for operational frequency of 388.875 MHz.

c. Key the transmitter and measure the output frequency. It should be the selected operational frequency
within 0.0005%. Unkey the transmitter.

d. Repeat step c for the remaining seven selector switch positions. Change to the proper antenna output
when necessary.

CAUTION

Do not key the transmitter while changing frequencies.

APRIL 1983 ' 4-11



PET

POWI\Eﬁ UNDER TEST
POWER A |+28VDC
SUPPLY DISTORTION
¢ |GROUND ANALYZER
HANDSET e~ 30 DB —] MODULATION
KEY J3 ANT ? & ATTENUATOR [T =1  METER
1 - [
!—o o—w{ C |PTT |
|
A |GROUND |
AUDIO - | FREQUENCY
OSCILLATOR
. J5 t” COUNTER
& D |PTIN UHF| I
ANT @ < |
|
|
i |
RMS L POWER
VOLTMETER 1 METER

3521-39

Figure 4-3. PET System Test Setup (Transmitter Tests PT)

4-32. PT Transmitter AM Modulation/Distortion. To check the AM modulation and distortion characteristics,
perform the following steps:

a. Connect the audio oscillator to the microphone input connector and the modulation meter to the
antenna connector as shown in Figure 4-3.

b. Set the RCU AM/FM switch to AM.

c. Adjust the audio oscillator frequency to 1 kHz at a level of 1.0 mVrms.

d. Set the selector switch to position 1 for an operational frequency of 121.100 MHz.

e. Key the transmitter and measure the percent of am modulation. It should be approximately 70%.

f. Measure the am distortion with the distortion analyzer. It should be less than 10%. Unkey the transmitter.

g. Repeat steps e and f for the remaining seven selector switch positions. Change to the proper antenna output
when necessary.

4-33. PT Transmitter FM Modulation/Distortion. To check the FM modulation and distortion characteristics,
perform the following steps: Repeat paragraph 4-32 with the following changes:

a. Place the AM/FM switch to FM.
b. Monitor fm deviation. It should be +4 kHz nominal for vhf frequencies and +8 kHz for uhf frequencies.

C. Measure fm distortion. It should be less than 10%.
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4-34.

a.

b.

4-36.

4-37.
4-38.

Beacon. To check the beacon mode of operation, perform the following steps:
Connect the power meter to the VHF antenna output as shown in Figure 4-3.

Set the transceiver controls as follows:

PWR — ON
AM/FM — FM
SCAN — OFF

SQ — Fully CCW
SPEAKER — PT ON
BEACON/NORM — NORM
XMTR PWR — HIGH
Selector — 1

VOL — Mid-range

Set the BEACON/NORM switch to BEACON. The output power should be approximately 5 watts with a
variable audio frequency coming from the speaker and modulation indicated on the modulation meter.

Set the beacon switch to NORM.
T2/R1 Transmit/Receive Operation. To check the T2/R1 function, perform the following steps:

Depress the READ button. The frequency displayed should be 121.100 MHz which is the frequency
stored in position 1.

Key the transceiver. The frequency displayed should be 132.225 MHz, which is the frequency stored in
position 2.

TRANSMITTER (CT). Paragraphs 4-37 through 4-39 are for cipher text opertion.
NOTE

The cipher text portion of the PET transceiver was designed primarily as a uhf
function. Cipher text will function at vhf frequencies, however, the performance test
will outline uhf frequencies only.

CT Output Power. Repeat Paragraph 4-30 with the SPKR/MODE switch in the CT position.
CT AM Modulation Sensitivity. To check the am modulation sensitivity, perform the following steps:
Connect the transceiver and test equipment as shown in Figure 4-4.

Set the selector switch to position 4. Set the AM/FM switch to AM.

Adjust the audio oscilloscope to 1 kHz at 12 Vp-p as indicated on the oscilloscope.

Key the transmitter and verify that the modulation meter reads 70% minimum.

Repeat step d for selector switch positions 5, 6, GD A, and GD B.
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Figure 4-4. PET System Test Setup (Transmitter CT Tests)
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4-39. CT FM Modulation Sensitivity. To check the fm modulation sensitivity repeat paragraph 4-38 with the fol-

lowing changes.

a. Place the AM/FM switch to FM.

b. Monitor fm deviation. It should measure 6 kHz to +12 kHz.

4-40. SYSTEM ALIGNMENT

Alignment steps in paragraphs 4-41 through 4-47 are performed in the PT mode.

4-41. To perform system alignment, the following steps must be performed:

a. Remove the power supply from the transceiver.

b. Remove the transceiver housing from the transceiver by removing the 4 screws in the corners of the

front panel. Carefully lift the transceiver chassis from the housing.

c. To replace housing, perform the above sequence in reverse. Exercise care in reinstalling the housing

over the transceiver chassis so as not to damage any components or pinch any wires.

4-42. TRANSMITTER OUTPUT POWER ADJUSTMENT. To adjustthe transmitter output power, perform the fol-

lowing steps:

4-14

NOTE

When the transmitter output power alignment is performed, the transmitter VSWR
adjustment (para 4-43 through 4-45) must be performed before operating the PET.
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4-43.

Connect the equipment as shown in figure 4-3, with the audio oscillator disconnected.
Set the power supply at +28 Vdc.

Adjust 1A6R68 and 1AB6R74 both fully ccw (Figure 4-5).

Set the transceiver controls as follows:

PWR — ON

AM/FM — AM

SCAN — OFF

SQ — Fully CW

Pushbutton frequency switches — 300.000 MHz
BEACON/NORM — NORM

XMT PWR — HIGH

Selector — MAN

VOL - Midrange

Using alignment tool 66-P16059A001 or small screwdriver, ad;ust 1ABR49 and 1A6R134 on the
transmitter ALC module 1A6 (figure 4-5) to mid- -range.

Key the transmtter and adjust 1A6R49 for 5 watts output on the power meter.
Place the AM/FM switch to FM. Adjust 1A6R134 for 20 watts output.

Place the AM/FM switch to AM and readjust 1A6R49 for 5 watts.

Place the AM/FM switch to FM and readjust 1A6R134 for 20 watts

It may be necessary to repeat steps h and i several times until no further improvement is noted. Unkey
the transmitter.

Transmitter VSWR Adjustment. -Perform the transmitter output power adjustment, paragraph 4-42,

prior to performing the vhf or uhf vswr adjustments, paragraph 4-44 and 4-45.

4-44.

a.

VHF Frequencies. To adjust the transmitter vhf vswr, perform the following steps:
Connect the equipment as shbwn in Figure 4-3 with the audio oscillator disconnected.
Set the power supply at +28 V.D.C.

Set the transceiver controls as follows:

PWR — ON

AM/FM — AM

SCAN — OFF

SQ — Fully CW

Pushbutton frequency switches — 130.000 MHz
BEACON/NORM — NORM

XMT PWR — HIGH

Selector — MAN

VOL — Midrange

®@ © @6 & 6 © © © e
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4-45.

Connect the digital voltmeter between point “A” on 1FL1 and the chassis as shown in Figure 4-6.

Key the transmitter and note the digital voltmeter reading.
Unkey the transmitter and remove the 30 dB attenuator from the transceiver front panel.

Connect a 3 dB attenuator directly to the transceiver front panel. (Do not connect the 3 dB attenuator

through a cable to the transceiver front panel.) Leave the the other end of the 3 dB attenuator
unterminated.

Key the transmitter and note that the digital voltmeter reads approximately the same as in step e above.

Adjust 1A6R74 (figure 4-5) in a clockwise direction until the digital voltmeter reading begins to drop.
Turn 1A6R74 in a counter-clockwise direction to the point where the reading returns to the reading
obtained in step h above.

Unkey the transmitfer.
UHF Frequencies. To adjust the transmitter uhf vswr, perform the following steps:

Connect the equipment as shown in Figure 4-3 with the audio oscillator disconnected and the 30 dB
pad connected to the UHF connector, J5.

Set the power supply at +28 V.D.C.
Set the transceiver controls as follows:

PWR — ON

AM/FM — AM

SCAN — OFF

SQ — Fully CW

Pushbutton frequency switches—300.000 MHz
BEACON/NORM — NORM

XMT PWR — HIGH

Selector — MAN

VOL — Midrange

Connect the digital voltmeter between point “B” on 1FL2 and the chassis as shown in Figure 4-6.
Key the transmitter and note the digital voltmeter reading.
Unkey the transmitter and remove the 30 dB attenuator from the transceiver front panel.

Connect a 3 dB attenuator directly to the transceiver front panel (Do not connect the 3 dB attenuator
thru a cable to the transceiver front panel.) Leave the other end of the 3 dB attenuator unterminated.

Key the transmitter and note that the digital voltmeter reads approximately the same as in step e above.

Adjust 1A6R68 (figure 4-5) in a clockwise direction until the digital voltmeter reading begins to drop.
Turn 1A6R68 in a counter-clockwise direction to the point where the reading returns to the reading
obtained in step h above.

Unkey the transmitter.
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Figure 4-5. PET System Adjustment Locations
4-46. Transmitter Frequency Alignment. To align the transmitter frequency, perform the following steps:
a. Replace the power meter with the frequency counter.
b. Key the transceiver.

¢. Using the alignment tool 66-P16059A001, adjust reference oscillator adjustment (figure 4-5) on synthesizer
module 1A2 for a readout on the frequency counter of 300.000 MHz + 150 Hz.

NOTE

On some radios, access to this adjustment is obtained by extending synthesizer module
1A2 and removing the module cover.

d. Unkey the transceiver.

4-47. Transmitter PT Modulation Adjustment. To adjust the transmitter frequency modulation, perform the fol-
lowing steps:

a. Replace the frequency counter with the modulation meter.
b. Set the pushbutton frequency switches for 350.000 MHz, HIGH power, FM mode, PT operation.

c. Adjust the audio oscillator frequency to 1 kHz and the level to 2.0 mVrms. Connect the audio oscillator
to the handset jack. -

d. Adjust A13R32 to midrange.

e. Key the transmitter and adjust 1A6R111 on the ALC module 1A6 until +8 kHz deviation is obtained.

f.  Unkey the transmitter.
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Figure 4-6. Module Assembly Locations
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g. Set operation for CT.

h.  Adjust the audio oscillator frequency to 1 kHz and the level to 4.24 V rms. Apply this signal to J2, pin U.

i.  Key the transmitter and adjust A5R56 on the receiver module (A5) for + 8 kHz deviation.

j- Unkey the transmitter.

4-48. SYSTEM TROUBLESHOOTING

4-49. Table 4-5 provides system troubleshooting procedures. After the problem has been isolated to a
module, consult the appropriate module section in this manual for further troubleshooting information.
Access to modules and boards while still connected to the PET system is provided by the extender cards and

cabies listed in Table 4-2. See Figure 4-6 for module assembly locations.

Table 4-5. System Troubleshooting

Fault

Troubleshooting Procedure

1. Missing segment in RCU frequency display.

2. Missing or incorrect RCU frequency display.

3. Volume control inoperative

4. Squelch control inoperative

5. Beacon inoperative

April 1985

Check display integrated circuit and display

driver on RCU flex harness. Repair as required.

Check outputs of frequency pushbutton
switches to memory card 1A1A1.

If OK, check outputs of control logic card to
memory card 1ATA1.

If OK, check outputs of memory card 1A1A1.

Check flex harness assembly of the control
unit 1A1

Repair as required
Replace control unit 1A1.

If control unit checks OK, replace or repair
receiver 1A5,

Replace control unit 1A1.

If control unit checks OK, replace or repair
receiver 1A5.

Check for proper beacon enable signal at
transmitter ALC module 1A6. If not present,
replace or repair control unit 1A1.

If beacon enable is present, repair or replace
ALC module 1A6.
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Table 4-5. System Troubleshooting (Cont.)

Fault

Troubleshooting Procedure

6. XMT PWR control inoperative

7. READ control inoperative

8. Guard scan (SCAN) control not functioning
properly

9. AM/FM control inoperable

10. No plain text am modulation present at
transmitter output

4-20

Check for proper levels with the switch in the
HIGH and LOW positions at the transmit ALC
module 1A6. If the proper levels are not pres-
ent, replace or repair control unit 1A1.

If proper levels are present, replace or repair
ALC module 1A6.

Replace or repair control unit 1A1.

Carefully read the operating instructions on
the guard channels and scanning beginning
at paragraph 2-16 in section 2. Be sure the

system is being adjusted and operated prop-
erly. If the scanning problem is not operator
error, then proceed with the following steps.

Check for the proper guard scanning inputs
and outputs from control logic card 1A1A2. If
the inputs are correct and the outputs are
not, repair or replace the control logic card.

Check for the proper guard scanning inputs
and outputs from the memory card 1A1A1. If
the inputs are correct and the outputs are
not, repair or replace the memory card.

If the control logic card and memory card are
operational, then repair or replace control
unit 1A1.

Check for proper AM/FM control levels at
transmitter ALC module 1A6 with the AM/FM
switch in both positions. If the levels are not
correct, replace or repair control unit 1A1.

Check the VCA CONT voltage from the ALC
module for the audio signal in AM and the FM
AUDIO HI output for the audio signal in fm. If
either of these outputs is not present at the

appropriate time, replace or repair transmitter
ALC module 1A6.

Perform the steps for problem 9.

If the problem is not corrected, replace or
repair VCA module 1A10.




Table 4-5. System Troubleshooting (Cont.)

Fault Troubleshooting Procedure

11. No plain text fm modulation present at 1. Perform the steps for problem 9.
transmitter output
2. If no fm modulation is present in uhf range

(225-400 MHz), repair or replace UHF VCO
module 1A4.

3. If no fm modulation is present in vhf range
(116-150 MHz), repair or replace VHF VCO

module 1A3.
12. Unable to load any one or all of the preset 1. Check for proper FREQ SEL levels at the
channels on the selector switch. input to control logic card 1A1A2 and for the

proper LOAD levels at the input to memory
card 1A1A1. If not correct, repair or replace
control unit 1A1.

2. Check for the proper ENABLE levels out of
control logic card 1A1A2. If not correct, repair
or replace the card.

3. If control unit and control logic card are
operational, replace or repair memory card

1A1A1,
13. Unit does not transmit when keyed in either 1. Check that the frequency selected is within
uhf or vhf range. Receiver operates normally. the permissible operating range.

2. Check that power supply is functioning.
3. Replace handset.

4. Check PTT levels into control logic card
1A1A2. If incorrect, repair transceiver or
repair control unit 1A1.

5. Check the R/T output levels from control logic card
1A1A2. If incorrect, repair or replace the control
logic card.

6. Check the inputs and outputs of transmitter
alc module 1A6 for proper levels. If the
proper levels are not obtained, repair or replace]
the module.

7. Check the UHF VCO output level at WIPI
(cable connected to vca 1A10 J2). If not
present when transceiver is keyed, replace
or repair UHF VCO module 1A4.
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Table 4-5. System Troubleshooting (Cont.)

Fault Troubleshooting Procedure

8. Check the XMT SIG output level from VCA

module 1A10J3. If not present when trans-
ceiver is keyed, replace or repair VCA 1A10.

9. Select a vhf frequency and verify a good rf
output level from VHF RF amplifier 1A8 at J3
when the transceiver is keyed. Then monitor
the XMT/RCV relay 1K1 output at KIWIPI
(filter/sensor FL1 input) when the transceiver
is keyed. If there is not output, replace

relay 1K1.
14. Unit does not transmit in uhf range but does 1. Verify +5 vdc at the VHF CONT input of VHF/
transmit in vhf range. Receiver operates UHF relay 1K2 when the transceiver is keyed at
normally. : a uhf frequency. If not at +5 Vdc, repair or

replace the ALC module 1A6.

2. Verify a good rf output level from the VCA
1A10 at J3 when the transceiver is keyed. Then
check the VHF/UHF relay 1K2 output at
K2W3P1 (UHF RF amplifier input 1A7J2)
when the transceiver is keyed. If there is no
output, replace relay 1K2.

3. Check the output signal level from UHF RF
amplifier 1A7 at J3 when the transceiver is
keyed. If the signal is not present, replace
or repair amplifier 1A7.

4. Check the uhf input level to filter/sensor FL2
by monitoring KIW4P1 at FL 2 input connector.
If the signal is not present when the transceiver
is keyed, replace 1K1.

5. If the rf input to the filter/sensor is correct but
there is no output, replace filter sensor FL2.

15. Unit does not transmit in vhf range but does 1. Verify 0 Vdc at the VHF CONT input of VHF/
transmit in uhf range. Receiver opeates UHF relay 1K2 when the transceiver is keyed at
normally. a vhf frequency. If not at 0 Vdc, repair or

replace ALC module 1A86.
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Table 4-5. System Troubleshooting (Cont.)

Fault

Troubleshooting Procedure

16. Transmitter output frequency different than
dialed.

17. Degraded or no receiver plain text audio
response.

18. Loss of receiver sensitivity, noise normal
when unsquelched, transmitter functions
normally.

© synthesizer 1A2.

Verify a good rf output level from the VCA
1A10 at J3 when the transceiver is keyed. Then
check the VHF/UHF relay 1K2 output at
K2W2P1 (VHF amplifier input 1A8J2) when

the transceiver is keyed. If there is no output
replace relay 1K2.

Check the output signal from VHF RF amplifier
1A8 at J3 when the transceiver is keyed. If the
signal is not present, replace amplifier 1A8.

Check the vhf input level to filter/sensor FL1
by monitoring KIW1P1 at FL1 input connector.
If the signal is not present when the trans-
ceiver is keyed, replace 1K2.

If the rf input to the filter/sensor is satisfactory
but there is no output, replace filter/sensor FL1,

Check that the coded frequency into
synthesizer 1A2 from control unit 1A1 agrees
with the frequency dialed. If it does not agree,
replace or repair the control unit or memory
board 1A1A1 within the control unit.

If the code is correct, replace or repair

If the problem still is not corrected, repair or
replace the appropriate VCO (UHF VCO 1A4
for uhf frequencies, VHF VCO 1A3 for vhf
frequencies.

Check audio levels to and from the VOL control
potentiometer on the control unit 1A1. If
volume level is satisfactory from the receiver
1A5 but not returning to the receiver, repair or
replace the control unit.

If the audio level to the VOL control is not
satisfactory or if the audio from the VOL

control is satisfactory, repair or replace receiver
1A5.

Repair or replace receiver 1A5.

Repair or replace UHF RF preamp 1A14 (UHF
only).
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Table 4-5. System Troubleshooting (Cont.)

Fault

Troubleshooting Procedure

19. Loss of receiver sensitivity and transmitter
output power.

20. Transmitter output power does not increase
to 20W in uhf fm.

21. Transmitter output power does not decrease
to 5W in uhf am.

22. Transmitter output power on vhf channels
is 20W.

23. No cipher text am modulation present at
transmitter output. Plain text OK.

4-24

Check +5 Vdc and +12 Vdc outputs from
power converter 1A11. If noisy or the wrong
level(s), repair or replace the power converter.

Check path loss through relay 1K1. If excessive,
replace relay 1K1. :

If the sensitivity loss occurs only in vhf or in
uhf, replace or repair the appropriate vco
(VHF VCO 1A3.or UHF VCO 1A4).

Check that power supply is functioning.

Check front panel line fuse.

Check +5 Vdc and +12 Vdc from power
converter 1A11. If the levels are not correct,
repair or replace the power converter.

Replace the following modules one at a time
until the transceiver operates. Then repair the
defective module.

a. Synthesizer 1A2
b. UHF VCO 1A4

c. Remote control unit 1A1
d. Decode logic board 1A9

Verify XMT PWR switch in High position.
Repair or replace ALC 1A6.

Perform the steps for problem 20

Repair or replace ALC 1A6.

Repair or replace ALC 1A6.

. Repair or replace receiver module 1A5.
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Table 4-5. System Troubleshooting (Cont.)

Fault

Troubleshooting Procedure

24. No cipher text fm modulation present at
transmitter output. Plain text OK.

25. Receiver will not receive cipher text, am or
fm. Plain text OK.

26. Transmit LED indicator on front panel will
not illuminate. Transmitter, however is
transmitting.

-

N

—

1.

2

w

Perform steps for problem 23.

. Repair or replace VHF, 1A3, or UHF, 1A4, (VCO's)

Repair or replace receiver 1A5.

Repair or replace ALC 1A6.

- Repair or replace Decode Logic 1A9.

. Replace Transmit LED.

April 1985
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SECTION 5
TRANSCEIVER

5-1. INTRODUCTION

5-2. This section contains general and detailed descriptions of the major components that make up the
transceiver shown in Figure 5-1. Included are physical descriptions, locations of parts and major assemblies,
detailed functional descriptions based on block level and schematic diagrams, and maintenance
troubleshooting information.

14037-17
181-1836

Figure 5-1. Transceiver

5-3. PHYSICAL DESCRIPTION

5.4. The transceiver is packaged in an aluminum case and accommodates a power supply, uhf and vhf
antennas, and handset, A retransmit connector is also provided for repeater operations. An X mode connector
is provided for test monitoring or cipher text operations. The transceiver packaging concept, location of major
assemblies, and parts list are shown in Figures 5-3 and 5-4. As shown the transceivers consist primarily of the
following major assemblies:

e Remote Control Unit (RCU) — 1A1

® Synthesizer — 1A2



e VHFVCO — 1A3

e UHF VCO — 1A4

e  Receiver — 1A5

e  Transmitter ALC — 1A6

e  UHF RF Amplifier — 1A7

e  VHF RF Amplifier — 1A8

e  Decoder — 1A9

e  Voltage Controlled Attenuator (VCA) — 1A10
e  Power Converter — 1A11

e  Receiver UHF RF Preamp — 1A14
e  VHF Filter Sensor — FL1

°  UHF Filter Sensor — FL2

e  XMT/RCV Relay — K1

e  VHF/UHF Relay — K2

e  Thermal Sénser — S3

e  Speaker

e  +28 VDC Power Input Connector — J1
e X MODE Connector — J2

e  HANDSET Connector — J3

e  VHF ANT Connector — J4

e  UHF ANT Connector — J5

e  RETRANSMIT Connector — J6

5-5. FUNCTIONAL DESCRIPTION

5-6. The following paragraphs provide detailed descriptions of the functions involved in the overall
transceiver operation. Reference is to the block diagram shown in Figure 5-2 and interconnect diagram shown
in Figure 5-5. For descriptions of individual assemblies that make up the transceiver, refer to the appropriate
section in this manual for that particular assembly.
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Fijgure 5-2. Transceiver Block Diagram

5-3, 5-4




c

APRIL 1985

Absence of a code In the Code Ident. column indicates the item is a Military Part

ind

NOTE

x4 y

PARTS LIST

Find Qty. Code Part No. Nomenclature Part Value
No. Regq. ldent

001 1 94990 01-PO4550L007 FRONT PANEL ASSEMBLY

003 1 94990 15.P07066L001 CASE MUST BE PAINTED
004 1 94990 75-F07091L001 PAD, COMPRESSION

006 5 MS51957-15 SCREW 4-40X3/8
008 4 NAS620C4L WASHER NO.4
‘000 4 55566 259-55.26 SCREW, CAPTIVE 250-28X1
o 4 NAS620-416L WASHER 250

02 5 MS51957-30 SCREW 6-32X1/2
013 4 AN515.6R48 SCREW 6-32X3

014 2 MS51957-26 SCREW 6-32X1/4
o6 3 " MS51957-14 SCREW 4-40X5/16
ot M MS15795-805 WASHER NOS6

020 4 MS15795-803 WASHER NO.4

21 n MS35338-136 WASHER NO6

022 8 MS35338-136 WASHER NO4

026 1 43-P07203L001 SPACER, PROTECTIVE

0% 165 IN. 0-RING, BULK 070

037 1 94990 42-15031A61 CLAMP

040 AR 18565 10-05-1577-1250 GASKET, RF1

041 1 33.P24258F001 LABEL MODULE IDENT ANJURC-101
049 1 94990 33.P09994V001 NAMEPLATE

050 4 03038 LP57D26P3 SCREW, LKG .086.56X.18
055 4. NAS620C2 WASHER. FLAT 086

ACOT 1 94990  01-PO4567L002 RCU ASSEMBLY .
A002 1 94990 01-P04573L002 SYNTHEIZER ASSEMBLY

A003 1 94990 01-P04571L002 VHF VCO ASSEMBLY

AQ04 1 94990 01-P04557L002 UHF VCO ASSEMBLY

A005 1 94990 01-P23630F003 RECEIVER ASSEMBLY

AQ06 1 94990 01-P04565L003 TRANSMITTER ALC ASSEMBLY

A007 1 94930 01-P04553L002 UHF RF AMPLIFIER ASSEMBLY

AD0B 1 94990 01-P04554L001 VHF RF AMPLIFIER ASSEMBLY N
A009 1 01-P09211W001 DECODE LOGIC ASSEMBLY

ADI0 1 94990 01-P04552L001 VCA ASSEMBLY

Code
Ident.

55566

85480

94990

018565

PARTS SUPPLIERS

RAF Electronic Hardware Inc.

W. W. Brady Co.

Motorola Inc.
Government Etectronics Group

Chomerics

Address o

260 Hathaway Dr.
Stratford, CT 06497

727 W. Glendaie Ave.
Milwaukee, WI 53209

8201 E. McDowell Rd.
Scottsdale, AZ 85252

77 Dragon Court
Woburn, MA 01801

SEE FIG
5-4

8877-9

Figure 5-3. Transceiver, Showing Location of
Components and Major Assemblies
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Code
ident.

00779

01686

02289 H1-G Co Inc
06540 A [
Div ot Mite Corp
14711 Generat Connectors Corp
26805 Omni Spectra
Americon Microwave Connector D
31223  Micro Plastics Inc
$0012 Motorola Communications Group
-
- 1468 ITT Cannon Electric
75382 Kulka Electric Corp
72915  Litelfuse iInc
78189  Ithnois Too! Works Inc
Shakeproo! Dvision
82647  Texas Instruments Inc
Control Products Dwision
83285 OM Steward Mtg Co Inc
94990 Motorola Inc
Government Electronics Div
95146  Alco Electromic Products inc
37954 U S Components Inc
99813  JAN Hardware Mig Co Inc
018565 Chomerics
("'—i, "

PARTS SUPPLIERS

AMP inc

Microlab FXA

RCL Electronic
Dwvision of AMF Inc

Address

P O Box 3608
Harnsburg PA 17105

10 Microlab Road
Livingston NJ 07039

195 McGregor St
Manchester NH 03102

Spring St and Rt 7§
winsor Locks. CT 06096

446 Blake St
New Haven CT 06515

3205-3223 Burton Ave
Burbank CA 91510

140 Fourth Ave
Waltham. MA 02154

20821 Dearborn St
Chatsworth. CA 91311

1313 Aigonquin Rd
Schaumburg. IL 60196

666 Dyer Rd
Santa Ana. CA 92702

633-643 S Fulton Ave
Mt Vernon. NY 10550

800 E Northwest Hwy
Des Plaines. IL 60016

Division St and Charles Rd
Eigin 1L 60120

34 Forest St
Attieboro. MA 02703

510 E 36th St
Chattanooga. TN 37401

8201 € McDowel! Rd
Scottsdale. AZ 85252

PO Box 1348
Lawrence. MA 01842

1320 Zerega Ave
Bronx NY 10462

47-27 36th St
Long island City. NY 11101

77 Dragon Count
Woburn, MA 01801

SEE
DETAIL C

NOTES:

1. REFER TO INTERCONNECT DIAGRAM
FOR LOCATION OF FERRITE BEADS
(L1 THRU L25).

2. FIND NUMBERS IN PARENTHESES
ARE PART OF W1 ASSEMBLY.

DETAIL B ' (26) 9

DETAIL A XA9 DETAIL C

Figure 5-4. Front Panel and Chassis Parts
(Sheet 1 of 2)
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Vot

Find
No.

001
005
007
009
010
on
013
015
017
018
019
020
02)
022
023
029

032
033

035
048
050
051
052
053
054
056
057

059
060

067

070

A0t

A014
CR001
DS001

Qty. Code

Regq. Ident Part No. Nomenclature Part Value
FRONT PANEL AND CHASSIS ASSY
1 64-P03966W001 PANEL, FRONT CASTING / PAINT
1 MS3181-14N CAP, PROTECTIVE
3 MS24693-C273 SCREW. FH 10-32X5/8
3 MS51957-45 SCREW 8-32X1/2
3 MS15795-807 WASHER NO.8
4 MS51957-121 SCREW, PH .1120-40X1.125
2 06540 10346-A-1032-2 HANDLE AL7115-14
4 43.P07142L001 SPACER
2 MS51957-124 SCREW. PH 6-32X1-1/8
5 MS35338-136 WASHER, LOCK NO6
5 MS15795-805 WASHER, FLAT NO6
4 MS24693-C274 SCREW, FH 10-32X3/4
3 MS51957-15 SCREW .1120-40X.375
14 MS15795-803 WASHER NO.4
13 MS35338-135 WASHER NO.4
6 MS24693-C3 SCREW, FH 4-40X5/16
1 35.P07105L001 SCREEN, SPEAKER
1 768189 1228.02 WASHER. LOCK, INT NO 5/8, CAD PLATED
2 78189 1232-04 WASHER, LOCK. INT NO. 3/4, CAD PLATED
12 MS$3367-4-9 CABLE TIE, NYLON NATURAL
1 MS8021-020 ORING
v 07-P07255L001 BRACKET, FILTER
v 27-P07086L001 CHASSIS
1 07-P07119L001 BRACKET, CONN
1 94990 22-P07123L001 GUIDE PIN
1 94990 64-P07128L001 PLATE ASSEMBLY
1 26.P0B702V001 HEAT SINK
2 MS35649-224 NUT. HEX 2.56
1 43-P07130L001 SPACER, HEATSINK
1 03-14052B61 SCREW, LKG, FH 6-32X5/16
4 03-15013G29 SCREW. PH 2-56X5/16
4 05-P07103L001 RIVET, SHOULDER
3 MS51957-28 SCREW 6-32X3/8
14 NAS620C2 WASHER, FLAT NO.2
6 MS35649-244 NUT 440
14 MS35338-134 WASHER, LOCK NO.2
1 MS21042L04 NUT. LKG 11240
3 MS51958-67 SCREW. PH .190-32X1
1 07-P07189L001 BRACKET, MODULE SUPPORT
1 42-P07087L001 BAR
1 22-P07129L001 PIN, GUIDE-CHASSIS
1 94990 33.P03948T001 PLATE. INFO-XMTR/SPKR MARKING
4 03-15013G31 SCREW 2.56X7/16
1 43-P08684V001 SPACER
1 33.P03965T001 LABEL, X MODE
3 42-P07190L001 CLIP, SPEAKER
2 NAS1352-06-20P SCREW .1380-32X1.250
2 MS51848-47 WASHER, FLAT .138
2 NAS620C6 WASHER, LOCK 138
1 01-P02661R002 POWER CONVERTER
1 01-P03973T001 RCVR UHF RF PREAMP ASSY
1 1N4003 DIODE
1 05464 1903R LED ASSY RED

April 1985

:i:d :2;_ ﬁ’:‘:‘: Part No. Nomenclature Part Value

E002 1 94990 29-P14396A007 TERMINAL

FOO1 1 FO2A250V5A FUSE 250V-5A

FLOOT 1 25-P04525L001 VHF FILTER SENSOR

FLOO2 1 25.P04528L001 UHF FILTER SENSOR

Joor 1 94990 28-P03970T001 CONNECTOR, MALE

Koot 1 80-P29117B001 RELAY ASSEMBLY DPDT COAXIAL

K002 1 80-P29118B001 RELAY ASSEMBLY SPDT COAXIAL

L0442 83285 10273 FERRITE BEAD

L0461 MS76084-12 colL 10UH

LsS001 1 50012 50-P24176F001 SPEAKER, WATERPROOF 2.25 DIA., 50 OHM

$002 1 40-P240B6F002 SWITCH, TOGGLE ’

S003 1 82647 3BTF3.38 THERMAL SWITCH CLOSE 85C, OPEN 60C
W01 1 30-P07063L0014 HARNESS ASSEMBLY

woo2 1 30-P04561L002 CABLE ASSY, RF-VHF ANTENNA

woo3d 1 '30-P04562L.003 CABLE ASSY, RF-UHF ANTENNA

XFO01 1 75915 342004PA FUSEHOLDER

HARNESS ASSY W1

. 001 1 64-P29013B001 PANEL. CONNECTOR ASSY

015 8 94990 03-15013G30 SCREW 2.56X3/8

016 4 MS51957-17 SCREW 4-40X1/2

019 8 MS21042L02 NUT .086-56

026 4 MS21042L04 NUT .1120-40

ECO1 1 75382 600Y TERMINAL

Joo2 1 MS3114E14-19S CONNECTOR

Joo3 1 14711 GC183F-1-050 CONNECTOR-HANDSET

JOO6 1 14711 GC183F-1-050 CONNECTOR-RETRANSMIT

Loot 2 94990 74-15169A01 FERRITE BEAD

Lo02 2 94990 74-15169A01 FERRITE BEAD

L003 2 94990 74-15169A01 FERRITE BEAD

Lo04 2 94990 74-15169A01 FERRITE BEAD

LO05 2 83285 10273 FERRITE BEAD

L006 3 94990 74-15169A04 FERRITE BEAD

L007 3 94990 74-15160A04 FERRITE BEAD

Loos 3 94990 74-15169A04 FERRITE BEAD

Lot 3 94990 74-15169A04 FERRITE BEAD

Loi2 3 94990 74-15169A04 FERRITE BEAD

L013 3 94990 74-15169A04 FERRITE BEAD

LO15 3 94990 74-15169A04 FERRITE BEAD

LO16 3 94990 74-15169A04 FERRITE BEAD

Loi7 3 94990 74.15169A04 FERRITE BEAD

Lo22 1 94990  , 74-15169A01 FERRITE BEAD

L023 1 94990 74-15169A01 _FERRITE BEAD

L024 1 94990 74-15169A01 FERRITE BEAD

Lo25 1 94990 74-15169A01 FERRITE BEAD

L027 2 74-15169A01 FERRITE BEAD

Lo28 2 74-15169A01 FERRITE BEAD

Lo29 2 74-15169A01 FERRITE BEAD

L0300 2 74-15169A01 FERRITE BEAD

LO31 2 74-15169A01 FERRITE BEAD

PO01 1 16179 0SM521-3 CONNECTOR

PO07 1 00779 85830-5 CONTACT

PO0O8 1 00779 85830-5 CONTACT

PO10 1 00779 85830-5 CONTACT

R002 1 RCR07G103JS RESISTOR 10K-5-1/4

XA001 1 71468 DDMR-50S CONNECTOR

XA002 1 71468 DCMR27W2S CONNECTOR

XA003 1 71468 DCMR17W5S CONNECTOR

Find  Qty. Code Part No. Nomenclature Part Value
No. Req. Ident '

XA004 1 71468 DCMR17W5S CONNECTOR

XA005 1 71468 CMR25W3S CONNECTOR

XA006 1 31223 ]MP-0100-22-DP3 CONNECTOR

XA009 1 31223 CONNECTOR

MP-0100-22-DP3

Figure 5-4. Front Pane| and Chassis Parts
(Sheet 2 of 2)
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SECTION 6
REMOTE CONTROL UNIT 1A1

6-1. INTRODUCTION

6-2. This section contains general and detailed descriptions of the major components that make up the
remote control unit as shown in Figure 6-1. Included are physical descriptions of the control unit, locations
of parts and major assemblies, detailed functional descriptions based on block level and schematic dia-
grams, and maintenance and troubleshooting information.

Figure 6-1. Remote Control Unit 1A1
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6-3. PHYSICAL DESCRIPTION

6-4. The remote control unit is packaged in an aluminum chassis that plugs into the transceiver. The
entire assembly is secured into the transceiver chassis by four DZUS fasteners. A remote configuration
may also be used as described in Section 1. The control unit consists primarily of a front panel, flexible
harness assembly, memory board 1A1A1, and control logic board 1A1A2. An edge-lighted panel is also
provided that can be illuminated for night operation. There is one 50-pin connector (J1) located at the rear
of the control unit that interfaces with the transceiver. All interface and power signals are routed through

this connector. Descriptions of the memory board and control logic board are contained in Sections 7 and
8, respectively.

6-5. FUNCTIONAL DESCRIPTION

6-6. The following paragraphs provide a detailed functional description of flexible harness and circuits
which make up the control units as referenced to the block diagram shown in Figure 6-2 and interconnect
diagram shown in Figure 6-3.

6-7. FLEXIBLE HARNESS. The flexible harness assembly is shown in Figure 6-4. The harness provides almost
all of the interface wiring and connections within the control unit. Mounted on the harness are the front panel controls
and indicators including the frequency selector pushbutton switches and corresponding LED drivers and displays.
The harness also includes the two circuit board receptacles (XA1 and XA2), and a 50-pin rear interface connector
(J1). The harness is positioned and secured in the control unit assembly by attaching hardware.

6-8. CIRCUIT DESCRIPTION. Operation of the control unit is initiated by the front panel switches and

selectors. Most signals interface with either control logic board 1A1A2 or memory board 1A1A1. The
exceptions are: '

® The am/fm switch output is routed directly to receiver 1A5 and transmitter ALC 1A6. A +12V level
corresponds to fm and a ground level corresponds to am.

@  The volume (VOL) and squélch (SQ) control signals are received from and returned to receiver 1A5.
The volume control adjusts the audio output level. The squelch control adjusts the input level at which
the receiver unsqueliches.

®  The XMT PWR HIGH/LOW signal is applied directly to the transmitter ALC 1A6. The signal sets the transmitted
power to high or low power as desired (see Table 2-2, Transmit Power).

® PWR ON/OFF control and PWR indicator. When the PWR control is in the upper (on) position,
+28V is applied to power converter 1A11 which energizes the entire transceiver. The +5V output
from the power converter then lights the green PWR light emitting diode.

® When READ switch S13 is depressed, the operating frequency is displayed (DS6 through DS11)
and the edge-lighted panel lights (DS4 and DS5). -
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6-9. The control logic board receives various inputs, combines and/or comparés them, and then provides different

signal levels depending upon the states of the inputs. If a BEACON (ground level) signal from S3 or a push-to-talk |
(PTT) signal (ground level) from the handset is applied to the control logic board, a transmit (low) output is provided

on the R/T line. If both the beacon and PTT inputs are high, then a high is present on the R/T line placing the trans-
ceiver in the receive mode.

6-10. Function selector switch S4 on the front panel determines the operating frequency. When position
1 is selected, the control logic board enables the frequency stored in the memory board for position 1.
When positions 2 thru 6 are selected the frequency stored for those positions are enabled. When placed in
the T2/R1 position, the control logic board enables the frequency stored in position 1 in the receive mode
and the frequency stored in position 2 in the transmit mode. The MAN position on switch S4 causes the
MAN CH ENABLE output of the control logic board to place the memory board in the bypass mode. In this
mode, the levels from pushbutton switches S5, S6, S7, S8, and S9 go straight through the memory board
and are applied to BCD-to-7 segment decoders U1 through U6. When the control logic board receives a
LOCKOUT signal from decode logic board 1A9, indicating an out-of-band frequency has been selected,
the control logic board inhibits the transmit command to the transceiver. If scan switch S2 is placed in the
GD position, the control logic board initiates scanning. As the control logic scanning clock cycles, three of
the eight FREQ ENABLE lines to the memory board sequentially go high. The lines that go high are GD A

ENABLE, GD B ENABLE and one of the six FREQ ENABLE lines depending upon the selector switch S4
setting. '

6-11. The memory board contains memory locations to store the codes for up to eight frequencies. The
memory board then provides as outputs, the frequency code in the position stored as selected by the cor-
responding FREQ ENABLE line. In this manner, the transceiver alternately monitors each of the three fre-
quencies. If a message is detected, then a low level appears on the RCVR SQUELCH line from receiver
1A5. The level causes the control logic board to stop the scan and remain on the frequency received. At the
conclusion of the message, the RCVR SQUELCH goes low and the control logic board resumes scanning.

6-12. The input signals to memory board 1A1A1 consist of the frequency enables from the control logic
board, BCD coded levels from pushbutton switches S5 through S9, and MEM LOAD from LOAD switch S1.
The memory board stores the coded frequency from the pushbutton switches in the position indicated by
the frequency enable lines when LOAD switch S1 is depressed. The board then supplies the coded out-
puts over the frequency program lines to decoder 1A9 and synthesizer 1A2. The particular frequency sup-
plied corresponds to the frequency position enabled by the control logic board. The frequency outputs are
also applied to BCD-to-7 segment decoders/display drivers U1 through U6 which drive the LED displays
DS6-DS11. When READ switch S13 is depressed, the LED displays light to show the operating frequency.
The panel lights DS4 and DS5 are also turned on to illuminate the panel lettering at the same time the
READ switch is depressed.

6-13. REMOTE CONTROL UNIT MAINTENANCE AND TROUBLESHOOTING

6-14. Procedures for performing remote control unit (RCU) maintenance are described in the following
paragraphs. Included are procedures for disassembly and replacement of major assemblies within the
RCU and troubleshooting.

6-15. DISASSEMBLY AND REPLACEMENT PROCEDURES

6-16. The purpose of disassembling the RCU is to provide access to the internal parts for troubleshooting -/
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and/or replacement. The RCU is exposed by loosening four captive screws holding the transceiver chassis
assembly in the transceiver case and then removing the transceiver from the case. The memory board A1
and control logic board can be removed from the RCU using card puller 66-P08094B001 without further
disassembly of the RCU. For maintenance and troubleshooting of the memory and control logic cards, refer
to Sections 7 and 8, respectively. If further disassembly of the RCU is required for troubleshooting and re-
pair, proceed as follows:

a. Remove RCU from the transceiver front panel by loosening four Dzus fasteners securing RCU to
front panel. Then push RCU out from transceiver by applying pressure to rear of RCU chassis.

b. Remove both circuit cards from RCU.

c. AtRCU front panel, loosen Allen head screws securing function selector switch knob (red) to shaft.
Remove knob.

d. Unscrew and remove two edge light assemblies, securing front panel nomenclature plate to RCU
chassis. Remove plate.

e. Remove four screws securing RCU chassis to front panel.

f.  Remove screws and nuts securing 50 pin rear connector to chassis.
g. Remove four screws securing circuit card receptacles to chassis.

h.  Remove six remaining screws securing flexible harness to chassis.

i Remove ten screws securing frequency selector switches to front panel. The flexible harness is
now unfolded and exposed for any further maintenance that may be required.

I Reassemble in reverse order of preceding steps.

6-17. TROUBLESHOOTING
CAUTION

The RCU must not be connected to the PET when removing the Memory Board 1A1A1.
The +28V line may short to the +5V line during removal as the +28 volts is present
even with the POWER switch OFF.

6-18. After a malfunction is isolated on the RCU, first check that the problem does not originate on the
control logic or memory cards. These two boards may be removed, placed on an extender card, and tested
as outlined in Sections 7 and 8. If the cards are not malfunctioning, disassemble the RCU to the extent re-
quired to isolate the problem and repair the RCU. The disassembled RCU may be connected to the
transceiver using the extender cable, 30-P07210L001. Refer to paragraph 6-16 for disassembly instruc-
tions. Also, refer to interconnection diagram, Figure 6-3, for voltage levels. Replace defective components
using parts locating diagram, Figure 6-4, for identification.

CAUTION

Avoid excessive handling and bending of the flexible harness. Rough handling
may result in fine cracks in the conductive tracks of the harness resulting in
intermittent or electrically open circuits which are extremely hard to locate. If
such a crack is discovered, bypass the crack with an insulated jumper from com-
ponent lead to component lead or feed-thru hole.
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04713
08730
14283
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b81 073
85480
94§90
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PARTS SUPPLIERS

Name

Genisco Technology Corp.
Eldema Division

Motorola Inc.

Semiconductor Products Div.

Vemaline Products Co. Inc.

Matrix Science Corp.

Data Display Products

Micro Plastics Inc.

General Instrument Corp.

Optoelectronics Div.
Dialight Division
Amprex Electronic Corp.
Grayhiil inc.

W. W. Brady Co.

Motorola Inc.

Government Electronics Div.

Alco Electronic Products inc.

JAN Hardware Mfg. Co. Inc.

Address

18435 Susana Rd.
Compton, CA 80221

5005 E. McDowell Rd.
Phoenix, AZ 85036

455 West Main St.
Wyckoff, NJ 07481

435 Maple Ave.
Torrance, CA

5428 W. 104th St.
Los Angeles, CA 90009

20821 Dearborn St.
Chatsworth, CA 91311

3400 Hillview Ave.
Palo Alto, CA 94304

203 Harrison Pl.
Brooklyn, NY 11237

561 Hillgrove Ave.
La Grange, IL 60525

727 Glendale Ave.
Milwaukee, W1 53209

8201 E. McDowell Rd.
Scottsdale, AZ 85252

P.O. Box 1348
Lawrence, MA 01842

47-27 36th St

Long istand City, NY 11101 .

P/0

S13

A1(REF)
A2(REF)

14(2) 15(2) 18(2)

4037-25

Figure 6-4. Remote Control Unit 1A1 Showing Location of
Components and Major Assemblies (Sheet 1 of 2)
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PARTS LIST

Find Qty. Code Part Number Nomenclature Part Value
No. Req. Ident.

01-P04567L002  REMOTE CONTROL ASSY
001 1 94990 01-P04568L.001 FRONT PANEL ASSY
002 1 94990 64-P07108L001 FRONT PANEL ASSY
003 1 94990 27-P07107L001 CHASSIS,RCU
004 1 94990 01-P07112L001 FLEX CABLE ASSEMBLY
005 1 94990 64-P07109L001 PANEL.EDGE LIGHTED
006 1 94990 61-P07169L001 WINDOW DISPLAY
007 1 94990 36-P29140B001 KNOB. RED
008 1 08730 C1022-2-A-LT/BLU KNOB W/BLUE INSERT
009 6 03-15013G27 SCREW 2-56X3/16
010 4 NAS662C2-3 SCREW 2-56X3/16
on 2 NAS662C2-10 SCREW 2-56X5/8
012 2 MS51957-13 SCREW 4-40X1/4
013 4 MS51957-16 SCREW 4-40X7/16
014 8 MS15795-802 WASHER NO.2
015 8 MS35338-134 WASHER NO.2
016 4 MS15795-803 WASHER NO.4
017 4 MS35338-135 WASHER NO.4
018 2 MS35649-224 NUT 2-56
019 2 MS35649-244 NUT 4-40
020 2 NAS42D3-21 SPACER
021 1 85480 QD-25-RD COLOR DOT-RED
022 1 85480 QD-25-YL COLOR DOT-YELLOW
023 1 15513 PS200-B SOCKET,LED
024 2 72619 271-0111 HOLDER,LAMP
025 2 - 72619 350-8430-09-502  MOUNTING BASE,LAMP
026 1 08730 C1022-2-A-GRN  KNOB W/GREEN INSERT
027 10 NAS662C2-4 SCREW,FH 2-56X1/4
029 1 94990 84-P07113L001 FLEX CABLE
030 4 31223  04-0003-000 KEY,POLARIZING
031 2 MS35333-125 WASHER, LOCK 1/41.D.
A 001 1 94990 01-P04569L002 MEMORY ASSEMBLY
A 002 1 94930 01-P04570L001 LOGIC ASSEMBLY
CRO001 1 1N4001 DIODE
DS001 1 03797 JDB111-001-220-AC LED AMBER
DS002 1 03797 JDB111-001-220-AC LED AMBER
DS003 1 15513 180-BCG LED GREEN
DS004 1 MS26237-387 LAMP 28V-.04A
DS005 1 MS25237-387 LAMP 28V-.04A
DS6-11 6 58361 MAN74A-CAT.C  LED DISPLAY .
J 001 1 14283 MD308G50P3410 CONNECTOR
R1-43 43 RCR05G271JS RESISTOR 270-5-1/8
R 044 1 RCRO7G331JS RESISTOR 330-5-1/4
R 045 1 GP1T048P253RA  RESISTOR,VARIABLE
R 046 1 GP1T048P253RA  RESISTOR, VARIABLE
S 002 1 95146  40-P24086F001 SWITCH, TOGGLE
$003 1 95146 40-P24086F001 SWITCH, TOGGLE
S 004 1 94990 40-P03959T002 SWITCH, 10 POSITION 3/4INSFT . WITHFLAT

4INSFT,WITHFLAT

S 001 1 81073 30-251R SWITCGH,PUSH BUTTON RED
S 005 1 94990 40-P07111L002 SWITCH
$6-S8 3 94990 40-P07111L001 SWITCH
S 009 1 94990 40-P07111L003 SWITCH
S010 1 95146 40-P24086F001 SWITCH, TOGGLE
s011 1 95146 40-P24086F001 SWITCH.TOGGLE
S 012 1 95146 40-P24086F001 SWITCH,TOGGLE
S013 1 81073 30-251B SWITCH.PUSH BUTTON BLACK
XAG01 1 31223 MP-0100-28-DS1  CONNECTOR
XA002 1 31223 MP-0100-28-DST  CONNECTOR
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Figuré 6-4. Remote Control Unit 1A1 Showing Location of
Components and Major Assemblies (Sheet 2 of 2)
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SECTION 7
MEMORY 1A1A1

7-1. PURPOSE AND GENERAL DESCRIPTION

7-2. The memory board 1A1A1, shown in Figure 7-1, stores the eight preset frequencies selected for use
by the function selector switch at positions 1 through 6, GD A, and GD B. The board also allows the fre-
quency selected by the pushbutton switches to pass straight through the board in the manual mode (MAN)
position of the function selector switch. The board consists of four random access memories (RAM’s) U1
through U4 and associated components. Each RAM has the capacity to store four 8-bit words. Since the
RAM'’s are used in pairs, the total storage capacity is eight 16-bit words.

7-3. DETAILED DESCRIPTION
7-4. The memory board operates primarily in the following three modes:

® Memory Load
@ Preset Frequency Generation
@ Manual

y

368y

' Model No. DS3SD

=
=
0t

Figure 7-1. Memory 1A1A1



Refer to block diagram Figure 7-2, and schematic diagram Figure 7-3 during the following descriptions.

FROM LOGIC . MAN. CH ENABLE o]
CONTROL -] FREQUENCY ENABLE ADDRESS 8,
1A1A2 7 B RAM (4 X 8)
. - U1 =
FROM FREQUENCY _ FREQUENCY SELECT 16,
SELECT SWITCHES 7 o
9, 25KHz
FROM CONTROL Hf———
FRoM CONTS MEMORY LOAD
SWITCH -
"l ram@axe | 4,100 K
{5 u2
BUFFERS
U5. U6, U7 TO DECODER 1A9
1M «
4y T MHZ o | SYNTHESIZER 1A2.
AND LED DISPLAY
1R
- AMU(?; AR - 4, 10 MHz
2,100 MHz
)
=1 RAM (4 X 8)
- U4 -
g

4037-21

Figure 7-2. Memory 1A1A1 Block Diagram

7-5. MEMORY LOAD. During memory load operations, the frequency to be stored is selected at the con-
trol unit frequency pushbutton switches. The outputs of these switches are applied to the memory board
RAM'’s over the sixteen frequency program lines. The desired storage location is selected by the control
unit function selector switch (1 through 6,GD A, or GD B). After selection, the LOAD switch is depressed,
the MEM LOAD line goes high, cycling a memory write operation, and the program line inputs are stored
into memory. The operation is repeated for each function switch position except for MAN and T2/R1 posi-
tions.

7-6. PRESET FREQUENCY GENERATION. The preset fréquency bits stored during the memory load
operation are retrieved by selecting the corresponding position on the control unit function switch. This
enables the corresponding address line (FREQ 1-6 ENBL, GD A or GD B ENBL) placing the preset frequen-
cy data on the output lines of the RAM's. The selected output signals are then conditioned by associated
non-inverting buffers U5, U6, and U7 before being routed to decoder 1A9, synthesizer 1A2, and front panel
LED frequency display.

7-7. MANUAL. When manual operation (MAN) is selected on the control unit function selector switch,
the MAN CH ENABLE line goes high. This places the RAM's in a memory shunt (bypass) mode. The fre-
quency switch inputs received over the frequency program lines are routed directly through the RAM's

7-2
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without disturbing any stored data in memory. The outputs are then routed through the buffers and placed
on the corresponding memory board output lines.

7-8. MEMORY MAINTENANCE AND TROUBLESHOOTING

CAUTION

The RCU must not be connected to the PET when removing the Memory Board 1A1A1.
The +28V line may short to the +5V line during removal as the +28 volts is present
even with the POWER switch OFF.

7-9. After concluding that a malfunction exists in the RCU, the memory board should be checked to deter-

mine if the problem exists on the board. Prepare the memory card for troubleshooting by performing the
following: ‘

a. Loosen the four captive screws holding the transceiver chassis assembly in its case. Remove the
transceiver from the case.

b. Using card puller 66-P08094B001, remove the memory board from the RCU.

¢.  Mount the memory board on extender card 01-PO7208L001 and insert the extender card into the
memory board position in the RCU.

CAUTION

The component side of the memory board should be toward the rear of the RCU.
Troubleshoot the memory board using the waveforms and voltage levels shown
on the schematic diagram of Figure 7-3. Replace defective components using the
parts locating diagram of Figure 7-4 as a guide.

7-3,7-4
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