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SECTION 1.
INTRODUCTION

1.1 GENEHAL INFORMATION
This mamuil provides operation and maintenance instructions for the LST-5C Radio Set shown i Figure 1-1. The

radio set is «t lujtweight UHFr ansceiver, stitabie for voice or data communications in line-of-sight or via satellite on

either 25-kH/ [andwidth or 5-kHz bandwidth channeis.
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Figure 1-1. LST-5C Radio Set
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1.3 EQUIPMENT DESCRIPTION
The LST-5C Radio Set is an FM/AM, UHF transceiver used for half-duplex, line-of-sight or satellite commurica-
tions. It is suitable for manpack, vehicular or fixed-station appiications. The radio set can be used with other AM or
FM radios operating in the military UHF frequency band with 25-kHz or 5-kHz channels. Using the built-in modem,
the radio provides narrowband (5-kHz) at data rates of 1200 and 2400 bps. The LST-5C Radio Set is all-weather
operational and can be remotely controlled. The radio can also be operated with other equipments, including the fol-
lowing:
e Any UHF antenna witha 50-ohm impedance, 3.0:1 maximum VSWR, and 35-watt capability in the operating
frequency band
e A variety of COMSEC equipments
Vinson — TSEC/KY-57 and TSEC/KY-58
Parkhill — TSEC/KY-85 and TSEC/KY-75
ANDVT/KYV-5
AN/CSZ-1 (Sunburst Processors)
An external 50-ohm speaker
Conditioned power from a power source of +21 to +32V
Remote-control unit
Computer for remote operation
A retransmit cable in the relay mode

1.4 FEATURES
The LST-5C Radio Set has the following features:

e Microprocessor-controlled, fully synthesized transceiver
e 35.000 channels in the range of 505 to 400 MHz (5-kHz channel spacing)
e Self-contained modem
Data rates: 1200, 2400 bps
Shaped BPSK at 2400 bps
Adaptable modem interface
e Differential encoding
e Remote contro! of all functions
e Seven display functions
Nine-channel frequency memaory
CT/PT. FM/AM, XHI/XLO, SCN and BCN modes
Select-call/conference call
Meter for received signal strength and power out
Adjustable band rate
Adjustable transmiter power
Real-time clock

1.5 LST-5C SYSTEM
The components of the LST-5C system (shown in Figure 1-2) may be selected and purchased as required.

1-4
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REMOTE CONTROL UNIT
LSRU-100

BATTERY CASE
PTL-200

RECEIVER-TRANSMITTER

ANTENNA

HANDSET KY-57
INTERCONNECT GABLE

Figure 1-2.  LST-5C System Components

1-5

LSAD-100
POWER SUPPLY
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1.5.1 TRANSCEIVER
The transceiver consists of nine replaceable assemblies in a cast-aluminum housing. All controls and operating

connectors are located on the front panel. The battery connector is located on the rear panel. The front panel com-
ponents are protected by handles and a hinged, fold-down front cover. Hand-operated latches attach the battery
pack. When the top cover, containing the modem, is properly attached, the transceiver is water-tight.
1.5.2 ANTENNA
The antenna is a ten-inch, broadband, vertical antenna that is attached to the transceiver front panel by a Type N
connector. This antenna is used for short-range, LOS communications.
WARNING
Electromagnetic radiation from the antenna can damage eyes and other body tissue when the
unit is transmitting.
* While the unit is transmitting in the AM XH1 or FM XLO modes, do not hold the antenna closer
than 4 inches to any part of the body.
* While the unit is transmitting in the FM XHiI mode, do not hold the antenna closer than 16
inches to any part of the body.
* DO NOT stand directly in front of the antenna when the unit is using the satellite antenna.

1.5.3 BATTERY CASE
WARNING

Lithium batteries are used in the LST-5C Radio Set. Lithium batteries contain hazardous and
reactive materials. Dispose of used batteries according to the prescribed lithium battery han-
dling plan. DO NOT THROW THE BATTERIES IN UNCONTROLLED TRASH. Improper handling,
reverse-current operation or high environmental temperatures may cause internally generated
heat, fire, explosion or release of toxic materials and gases.

The battery case is a drawn aluminum can with clamps for attaching it to the transceiver. An internal connector
mates with the battery, which slides into the case. A safety circuit is also mounted in the battery case to disconnect
the battery from the transceiver when the battery voltage drops to 21 +0.5 Vde. The battery case is designed for
use with a lithium battery (BA-5590). A nickel-cadmium battery (BB-580) may be substituted.

1.5.4 POWER SUPPLY - AC (LSAD-100)
The LSAD-100 power supply will power the LST-5C radio from a 110/220-Vac source or from 11-32 Vdc.

1.5.5 HANDSET H-189/GR
The handset contains a microphone and receiver for transmitting and receiving audio signals. A retractable cord
with a 6-pin connector attaches to the radio front panel. A push-to-talk switch is mounted in the-handset handie.

1.5.6 REMOTE-CONTROL UNIT (ACU)
The remote-control unit (RCU) can control the radio set from a distance of up to 100 feet, The RCU's front panel

controls and display are identical to those on the radio and operate in exactly the same way. Cables are connected
from J1 to the X-mode connector on the transceiver and from J2 to the RADIO connector on the TSEC/KY-57. These
two connectors are located on the rear panel of the RCU. The H-189/GR can be connected to the HDST front panel
connector for nonsecure remote operation.

With the RCU operating. the radio can be controlled from either location; the displays on the units will track each
other.
1.5.7 CABLE ASSEMBLY {(Remote Control)

A shielded cable assembly up to 100 feet long connects the remote-control assembly to the transceiver. The water-
tight cable contains 26 wires. Section 3 of this manual contains a wiring diagram for this cable.

Change 1, 9/90
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1.5.8 CABLE ASSEMBLY (TSEC/KY-57)

A shielded, three-foot long cable assembly connacts the transceiver to a TSEC/KY-57 for secure operation. This
water-tight cable assembly also connects the remota.control assembly to a TSEC/KY-57 for remote control in the

secure (CT) mode. A schematic diagram of this cable can be found in Section 3 of this manual,

1.5.9 CABLE ASSEMBLY (TSEC/KY-58, -65. -75)

Wiring diagrams for the TSEC/KY-58. -65. and -75 cables are shown in Section 3 of this manual.

1.5.10 OPTIONAL ANTENNAS

Various other antennas are available for satell:te use ranging from portable models to base-station and aircraft

types.
1.6 MINIMUM EQUIPMENT REQUIREMENT

As a minimum, the items shown in Figura 1-3 are required for an LOS systemn.

I

”'.f‘:!,;”
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Find Qty. Code
No. Req. ident.

Part No.

Nomenclature

1
1
4
{
1

oA W N -

94990
94990
80063

94990

01-P22963H002
B85-P253998001
SM-C-544228
MS3116E16-26P
01-P25380B001

Figure 1-3. LST-5C Minimum System Requirermnent

Receiver-Transmitter
Antenna, UHF
Hardset, H-189/GR
Cernnector, X-mode
Battery Box



1.7 REFERENCE DATA

The operating parameters of the LST-5C Radio Set are listed in Table 1-1. The physical characteristics are listed
in Table 1-2, and the environmental specifications are listed in Table 1-3.

Table 1-1. "Oparating Parameters

Characteristics

Specifications

General
Frequency Range 225.000 to 392,895 MHz
Tuning Increments 5kHz
Stability 1 ppm
Preset Channels 9
Modulation AM, FM, BPSK, SBPSK

Operating Modes

Plain Text (PT)
Cipher Text (CT)

AMor FM
AM or FM, BPSK, SBPSK

T-R Relay mode, receive on 1 of 9 preset channels, transmit
on 1 of 9 present channels.

Beacon Transmit an emergency audio sweep on any selected
frequency.

Scan Scan any 2 of 9 preset channels. Transmit on a third
preset channel.

SELCAL 75 selective call codes, 1 conference call code.

Bandwidths

IF Selectivity + 15 kHz, 6 dB down

PT Audio (FM/AM) 300 to 3500 Hz (£ 3 dB)

CT (FM/AM) 10-10,240Hz (+3dB)

Receiver Characteristics

Sensitivity (10 dB Sinad)
AM
FM(PT)
FM(CT)
input Impedance
lmage Response
Spurious Response
Squelch

110 dBm, 1 kHz modulation at 70%
-119 dBm, 1 kHz modulation at =8 kHz deviation
—117 dBm, 1 kHz modulation at + 8 kHz deviation

50 ohms nominal

60 dB down (typical)

80 dB down (typical)

Manual adjust, carrier-level squelch

Transmitter Characteristics

High-Power Output
AM
FM

Low-Power Qutput
AM
FM

Select Power Mode

Modutation
AM (PT or CT)
FM (PT or CT}

Spurious Cutputs
Harmonic Outputs

5 watts (+2 dB)
18 watts (£: 2 dB)

2 watts (2 dB)
5 watts (+ 2 dB)

Power adjustable in = 2-watt steps, 2 to 18 watts in
FM.

70% nominal at 1 kHz
+ B kHz deviation nominal at 1 kHz modulation

--80 dB below fundamental
--40 dB below fundamental

1-8
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Table 1-1.  Operating Parameters (Cont}

Characteristics

1 Specifications

Transmitter Characteristics (Cont)

Qutput Impedance

50 ohms nominal

Demodulator

Protection No damage from open or short circuits at the antenna
port.
Power
Voltage +21to +32V
Current 2.25 amps maximum at + 24V
Battery Life
BB-590/U 4.3 hours
BA-5590/U 17 hours with 9:1 ratio receive-to-transmit in 18-watt
mode
Fuse 4 amperes in transceiver
Modem Characteristics
Meodulation
1200 bps BPSK
1200 bps Differentially encoded BPSK
2400 bps Shaped BPSK
2400 bps Differentially encoded BPSK
Demodulation
Bit-error rate (1073}
1200 bps 39dB C/N,
2400 bps 43 dB C/N,
Data Interface
Frequency + 50 ppm
Levels MIL-STD-188C-114 (unbalanced)
Modulator Internal clock for differential encoding -

Supplies data and edge-coherent clock

4 i 1 i o ey i




Table 1-2. Mechanical Data

Characteristics Specifications

Transceiver

Height 3.75 inches

Width 6.0 inches

Depth 9.3 inches

Weight 8.6 pounds
Battery Case

Height 2.8 inches

Width 5.3 inches

Depth 5.4 inches

Weight 5.0 pounds with BB-590/U

3.2 pounds with BA-5590/U

Remote-Control Assembly
(Dimensions are behind front panel and exclude rear connectors)

Height 3.12 inches
Width 4.75 inches
Depth 6.0 inches

Weight 2.1 pounds

Table 1-3. Environmental Data

Characteristics Specifications
Temperature {Operating) - —29°C (—20°F)to +55°C (+130°F)
Humidity 95% reiative
Altitude (operating) 15,000 feet, MSL
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SECTION 2.
OPERATION

2.1 GENERAL INFORMATION
This section provides information for operating the LST-5C system: a functional description of all operating controls,

indicators and connectors, and procedures for manual and preset operations.
WARNING
Electromagnetic radiation from the antenna can damage eyes and other body tissue when the
unit is transmitting.
*While the unit is transmitting in the AM XHI or FM XLO modes, do not hold the antenna closer
than 4 inches to any part of the body.
*While the unit is transmitting in the FM XHI mode, do not hold the antenna closer than 16 inches

to any part of the body,
*DO NOT stand directly in front of the antenna when the unit is using a satellite antenna.’

NOTE

Lithium Battery Pre-Conditioning
When using the BA-5590/U lithium battery, Motorola recommends that the user consult MIL-B-
49430(ER), "MIL-SPEC, Batteries, non-rechargeable, Lithium sulfur dioxide", and MIL-B-43430/3D
(ER) "MIL-SPEC, Battery, non-rechargeable, Lithium, sulfur dioxide BA-5590/U."" Particular atten-
tion should be paid to the paragraphs relating to voitage delay of the BA-5590/U.
If lithium batteries are not properly pre-conditioned, the following conditions occur:
1. When the radio is keyed, the voltage sensing circuit in the battery pack will cause power shut-

down.
2. The radio may be repeatedly turned on, but will continually have power shutdown when the radio
is keyed.
Should these conditions occur, contact Motorola GEG for information or assistance.

2.2 CONTROLS, INDICATORS AND CONNECTORS

The LST-5C Radio Set uses a microprocessor for most control and display functions. Four operator key switches
are used with a liquid crystal display (LCD} to set and store frequencies and to select operating modes. Separate
volume and squelch controls are provided to adjust the handset audio level and the receiver squelch threshold. The
controls, indicators and connectors shown in Figure 2-1 are explained in Table 2-1. The seven display modes are
shown and explained in Table 2-2.

21
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Figure 2-1. Front Panel Controls, indicators and Connectors
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Table 2-1. Front Panel Controls, Indicators, and Connectors
Control
Indicator,
Find No. Connector Type Function
1 Liguid crystal 7-segment display Alpha-numeric display with seven
display modes.
{LCD)
2 T Red LED When lit, indicates transmit on.
R Green LED When lit, indicates receiver is
unsqueiched.
3A 4A Fuse, TO-18 Power input circuit protection.
4 HDST 6-pin audio Handset connector for H-189/GR or
connector H-250/U handset (J4)
5 sTO Pushbutton Used in display Mode 1 to store
membrane switch displayed frequency in setected
PRESET channel.
Note
This switch is protected by a raised
ridge to prevent accidental changes to
stored frequencies.
6 SQ/OFF Rotary control Sets squelch threshold or turns squelch
with switch off, for remote control.
7 SET Pushbutton Used with the display modes to select
mermbrane switch frequencies, channels and operating
modes.
8 CUR Pushbutton Used in the display modes to locate the
membrane switch cursor positicn (indicated by the
flashing digit or character).
9 VOL/OFF Rotary control
with switch
a) OFF Full CCW position turns radio off.
b} VOL Continuously variable contro! adjusts
handset audio level. ~

10 MOD Pushbutton Selects one of the display/control

membraneg switch modes.

11 X-MODE 26-pin connector Connects radio to peripheral devices
such as COMSEC equipment, remote-
control unit, test equipment and other
radios for retransmit (J2).

12 ANT N-type RF Connects UHF antenna (J-3).

connector

13 J1 9-pin connector Power input and control connector.

located on back
panel
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Table 2-2. Display Modes

Mode

Function

1. Frequency Sefect
1a. Frequency/Presets

1b. Frequency/T-R

2. Configuration

3. Select Call
(SELCAL}

4. Meter
4a. Signal Strength

LCD Display
FREQ R
M XHI cT S5CH HCMN
JooOo00c o
Y R I I _ori
AM “xLo pT CFF QFF
I I
100 MHz PRESET CH
10 MHz 5 KHz
1 MHz 10 KHz
SYNTH LOCK 100 KHz
INDICATOR 52585-79
FREQ T R
FM XHI cT SCH BCH
oo _ _ _
S O I e
AM .ILO PT OFF OFF
52505-78
FREQ T - R
FM AHI cT SCN BCH
Jooogoc T
I R I B | L
AM XLO T OFF QFF
I
RCV CH
XMT CH
52585-80
FREQ T - R
M AHL cT SCHN BCH
T I R —
it it
A M ALO FT QFF QFF
52585-51
FREQ R
- FMm xAHi _ cT SCH BCN
il B B
L o 1
AM XLQ PT GFF QFF
|
XMT CODE RCV CODE
52585-82
FREQ R
FM XH cT 5CN BCN
I T
el tririd 1
A M XLO PT QFF OFF
BARGRAPH 52585-83

2-4

Six leftside digits display operating

frequency — 100, 10, 1 MHz and 100, 10,

5 kHz, respectively. The three rigntside
digits display the chosen preselect
channe!l, Solid decimal point indicates
synthesizer is locked; blinking decimal
point indicates no lock.

Three dashes *'- - - in the place of the
rightside digits denote another preset
channel that can be used to store a
frequency, but cannot be used in the T-R
or scan modes.

The three rightside digits display the
preselect channel for transmit {left) and
for receive (right). This mode is primarily
used in relay and SATCOM operation
where transmit and receive frequencies
are different. The 2 channeals to be
scanned in the scan mode are also
selected in the T-R mode.

Displays five boxes whose position
above or below a center reference ling
indicates the radio's operating modes:

FM/AM - modulation

XHI/XLO - transmit power

CT/PT - audio bandpass:
wideband (CT)
narrowband (PT)

SCN/OFF - scan mode on/off.

BCN/OFF - beacon mode on/off.

Enables selective or conference call
operation and displays selected transmit
{left) and receive (right) call codes.

In the receive mode. the leftside
bargraph displays the relative signal
strength of the received signal. The
maximum number of barsis 12.
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Table 2-2. Display Modes {Cont)

Mode LCD Display Function
4b. Power Out — FRlEH? - 5; ; B?N In the transmit mode, when the handset
NENERERE nin push-to-talk button is pushed, the
=L leftside bargraph displays the transmitter
— Lo Ao output power in = 2 watts per mark.
BARGRAFH
52585-84
FREQ T - 8 ;
5. Modem Control — — — — Turns the modem on or off (provided
Lo Tt S radio is in FM mode), and allows either
N A R NN S N Y 1200 bps or 2400 bps operation (12 or
AM - XLO PT QFF OFF

i
2400 BPS MODEM
{R 1200 BPS (12) “ON" GR "0OFF”

24 on the display).

52585-85
FREQ T - R
6. Power-Out Adjust . F_MI lx_"l' c'l SeH ‘ :_C_N Allows selection of transmitter output
S o {0 power from 2 to 18 watts in 2-watt
AW XLO Py OFF OFF steps.
2-18 WATT SELECT ——]
52585-B6 A
FREQ T - R Two dashes in ptace of the rightside
_ 2', xHi B 5eN  BeW digits revert the power control to XHI/
L e - - XLO as selected in the Configuration
U I
AM XLG PT QFF OFF mode.
52585-868
2.5 Change 1, 9/80




2.3 OPERATIONAL PROCEDURES

2.3.1 GENERAL INFORMATION

The transceiver can be used for operation once it has been installed as described in Section 3. The radio is micro-
processor-controlied from instructions selected at the front panel. The frequency is tuned in either by selecting one
of ten preset channels or by manually setting up the operating frequency on the LCD display. The preset frequencies
are stored in memory after installation and may be changed any time the radio is turned on. The memory is maintained
using a lithium keep-alive battery that allows the presets to be stored even when the power s turned off or the radio
battery is removed. When transmitting and receiving on the same frequency, the unit dispiays that frequency on the
frequency display; when transmitting and receiving on different frequencies, the unit displays the receive frequency
while receiving and the transmit frequency while transmitting.

The following list illustrates some common operator errors. Please check this list before going on to more detailed
troubleshooting.

Beacon and Scan must be turned off before cursor will move,

Radio must be in FM/CT mode to operate modem.

Radio must be in FM mode before Power Adjust will operate.

When leaving the Power Adjust mode {selecting—-), the radio will default to FM and High Power mode.

To go into FM Low Power mode, Power Adjust must be set to-—.

When operating under tocal controt and PO Adjust, if the selected operating channel is changed, the radio
will default to high power.

When operating under remote control (RCU or computer) and PO Adjust, the PO Adjust variable power level
will remain in effect until changed by the operator.

when modem is on, SELCAL will not operate.

Do not key radio when SELCAL is set to 00 in transmit and anything except 00 in receive. If radio is keyed,
it must be reset. '

Do not use CH—- for a scanning channel. However, CH-— may be used as a transmit channel while in scan
mode operation.

Do not attempt to power the radio through the X-mode connector.

Do not attempt to provide power to external equipment (i.e., PTPC-100, TSEC/KY-58) via X-mode connector
pins W and V. These devices should be powered via X-mode connector pin G as long as total ioad does not
exceed 500 mA. _
Severa! conditions should be avoided when using the LOS antenna attached to front panel of the LST-5B.

1) Do not transmit with cover removed from transceiver.

2) Use only vendor supplied power supply.

3) Do not use unshielded cables to X-mode connector.
CAUTION

To avoid damage to equipment, do not hook-up to X-mode pin Y (SYNC LK) if the connecting signal
logic differs from 5V/0V logic. Refer to Section 3.4.6 Interface Characteristics.

2.3.2 EQUIPMENT SET-UP

The operating procedures given in the following paragraphs provide instructions for turning on the power and for

using the normal operating modes of the LST-5C Radio Set.
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2.3.2.1 Turning on the Unit

Before performing the following steps, refer to paragraph 2-2 for the locations and functional description of the
controls and indicators.
Make sure the radio set is connected for operation according to the installation instructions in Section 3.
Turn on the radio set by turning the VOL control clockwise.
Set the VOL control for the desired volume (the SQ contro! must be in maximum counter clockwise position).
Adjust the SQ control for the threshold by advancing cleckwise slowly, justuntil the noise stops and the green
“R" light goes out. Advancing the control further will reduce the sensitivity of squelch break.

0N

2.3.2.2 Entering Preset Data
All preset data is stored in an internal, non-volatile memory. The power battery can be changed without disturbing

the preset data. The radio set is turned on by turning the VOL control clockwise. The display shows the last display
in use when the radic was turned off, except that BCN and modem will always be off at turn-on.

NOTE

After all presets and operating modes have been selected, the cursor should be set off the screen to
prevent unwanted changes if the SET key is inadvertently pushed.

2.3.2.3 Storing Preset Frequencies
Ten frequencies from 225.000 to 399.995 MHz can be stored in preset channels CH1 to CH9 and in - - -"" with

5-kHz tuning increments. In the Frequency/Presets display (Mode 1a), a solid decimal point indicates the synthesizer
is phase-locked. A flashing decimal point indicates that the synthesizer is not phase-locked and that a fault exists.
Frequencies cannot be stored when the decimal point is flashing. Improper frequency settings from 200.000 t0 224.995
MHz cannot be entered. When storing frequencies in preset channels, you must select the desived preset channel s
number before setting the frequency. Preset fregquencies are stored as shown in Table 2-3.

2.7 Change 1, 9/90



Table 2-3. Storing Preset Frequencies

Action Control Indication
1. Select Frequency/Presets display MOD key FREQ T R
(Mode 1a}. _ FMo_oxwcT SCH acH
e o
S O TR I O B A Y
AM XLO PT OF F QFF
[ !
100 MHzJ l PRESET CH
10 MHz 5 KHz
1 MHz 10 KHz
100 KHz
52585-88
2. Select preset channei:
a. Setcursor to PRESET CUR key Flashing PRESET channel area.
channel area.
b. Select desired preset channel. SET key Set CH1to CHS or - - -7,
3. Set 100-MHz frequency:
a. Setcursor to 100-MHz digit. CUR key Flashing 100-MHz digit.
b. Select 100-MHz digit. SET key Set2 or 3.
4. Set 10-MHz frequency:
a. Setcursor to 10-MHz digit. CUR key Flashing 10-MHz digit.
b. Select 10-MHz digit. SET key Set0to 9.
5. Set 1-MHz frequency:
a. Setcursor to 1-MHz digit. CUR key Flashing 1-MHz digit.
b. Select 1-MHz digit. SET key Set0to9.
6. Set 100-kHz frequency: 4
a. Setcursor to 100-kHz digit. CUR key Flashing 100-kHz digit.
b. Select 100-kHz digit. SET key Set0to 9.
7. Set 10-kHz frequency:
a. Setcursor to 10-kHz CUR key Flashing 10-kHz digit.
b. Select 10-kHz digit. SET key Set0to9.
8. Set 5-kHz frequency step:
a. Setcursor to 5-kHz dig:t. CUR key Flashing 5-kHz digit.
b. Select 5-kHz digit. SET key SetQorb.
9. Store displayed frequency into STO key
selected preset channel.
Repeat steps 2 through 8 to
change frequency stored in any
other preset channeal,
10. Set cursor off display. CUR key . No flashing digits.
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2.3.2.4 Selecting Operating Modes

Five operating modes are selected by using the Configuration display (Mode 2). In this mode, the cursor has six
positions, one for each of the five functions, plus the sixth one which puts the cursor off the screen. The operating

modes are set as shown in Table 2-4. (The SCN and BCN functions cannot be used simultaneously.)

Table 2-4. Selecting Operating Modes

Action Control Indication
1. Select Configuration disptay MOD key FREQ T - R
(Mode 2) FM ):| cT SCH 8CN
I I I R - -
U
AM XL D PT OFF OFF
52585-89
2. Setfor FM or AM operation:
a. Setcursor to FM/AM. CUR key Flashing FM/AM character.
b. Select FM or AM. SET key Box above reference line for FM.
Box below reference line for AM.
3. Select high or low transmit
power:
a. Setcursor to XHI/XLO. CUR key Flashing XHI/XLO character.
b. Select XHl or XLO. SET key Box above reference line for high power.
Box below reference line for low power,
4. Set for cipher text (CT) or plain
text (PT): :
a. Setcursor to CT/PT. CUR key Flashing CT/PT character.
b. Select CT or PT. SET key Box above reference line for cipher text,
Box below reference line for plain text.
5. Set scan mode {SCN) on or off:
a. Set cursor to SCN/OFF. CUR key Flashing SCN/OFF character.
b. Select scan mede on or off. SET key Box above reference line for scan on.
Box below reference line for scan off.
6. Set beacon mode (BCN) on or
off.
a. Setcursorto BCN/OFF. CUR key Flashing BCN/OFF character.
b. Select beacon mode on or off. SET key Box above reference line for beacon on.
Box below reference line for beacon off.
7. Set cursor off display. CUR key No flashing digits.
2-9




2.3.2.5 Selecting Transmit and Receive Channels

The T-R channels are seilected whenever operation with different transmit and receive frequencies is required - for
instance, during relay or satellite operation. The scan mode also requires T-R selection for the channels to be scanned.
T-R channels are set as shown in Table 2-5. :

Table 2-5.  Selecting Transmit and Receive Channeis

Action Control Indication
1. Select Frequency/Presets display MOD key FREQ T - R
(Mode1a). Mmoo oed sew BCH
Joooor - C
I N R R L
AM XLO PT OFF QFF
52585-92
2. Select transmit and receive
channet:
a. Set cursor to T-R position. CUR key Flashing channei characters.
b. Run through channels until SET key FREQ T . R
two numbers appear. T o o Son acH
JoooorC o
I _ [ i
AM XLO P OFF QFF
52585-93
¢. Set cursor to transmit CUR key Fiashing digit under T.
channel.
d. Select transmit channel. SET key Set1109.
e. Set cursor to receive channel. CUR key Flashing digit under R.
f. Select receive channel. SET key Set1to9.
g. Set cursor off display. CUR key Na flashing digits.
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2.3.2.6 Setting Selective Call Codes
Selective and conference call codes are set on the SELCAL disptay (Mode 3). One conference call code and sev-

enty-five selective call codes are available. Call codes are set as shown in Table 2-6.
Table 2-6. Setting SELCAL Codes

T

Action Control Indication
1. Select SELCAL display (Mode 3). MOD key FREQ T . R
) FM xH} [ SCHN BCHN
- - o
N _I il
AM XLO 27 QFF OFF
|
XMT CODE RCV CODE
52585-94
2. Set transmit call code digits:
a. Set cursor to transmit call CUR key Flashing XMT code tens digit.
code tens digit.
b. Select tens digit. SET key Set0to%or C.
c. Set cursor to transmit call CUR key Flashing XMT code ones digit.
code ones digit.
d. Select ones digit. SET key Set0to 9.
3. Setreceive call code digits:
a. Setcursor to receive call code CUR key Flashing RCV code tens digit.
tens digit.
b. Select tens digit. SET key Set0toSorC.
c. Set cursor to receive call code CUR key Flashing RCV code ones digit.
ones digit.
d. Sefect ones digit. SET key SetOto 9.
4. Set cursor off display. CUR key No flashing digits.
EXAMPLES - SELECTED CODES
00-00 SELCAL mode inactive.
C -00 Transmit conference code.
Receive SELCAL inactive.
46-35 Transmit SELCAL code 46.
Receive SELCAL code 35.
(02-02 Transmit and receive SELCAL
code 2.
Change 1, 9/90 2-11




2.3.2.7 Selecting Meter Display
The Meter display (Mode 4) measures two functions:

e Received signal strength. When the unit is receiving, the Signal Strength display (Mode 4a) shows the
relative signal-strength level in a bargraph on the lower left side. “SIG" appears on the right. '
FREQ T - R

FM XH cT SCHN BCN

i
irrebirrrnd A0

aAM ALO PT QFF OFF
52583-35A

This mode can be used to optimize antenna direction.
e Transmit output power. When the unit is transmitting, the Power Out display (Mode 4b} shows the power

out in a bargraph (2 watts per bar) on the upper right side. “PQ'" appears on the right.
R

BCN

'
U
FE OFF

52583-958

—

FREQ

FM XHI CcT

rereiern

—
e

=]

A M XLO PT

This mode can be used to determine the integrity of the antenna.

2.3.2.8 Selecting Baud Rate and Turning Modem On
The built-in modem is controlled through the Modem Control display (Mode 5). Using this mode, the operator can
select between 1200 bps and 2400 bps and turn the modem OFF or ON (provided radio is in FM mode), as shown in

Table 2-7.
Table 2-7. Selecting Baud Rate and Turning Modem On

Action ' Control Indication
1. Select Modem Control display MOD key FREQ T
(Mode 5) P cr SN 8cw
I I T e
T N N o
AM xXL0 PT QFF OFF

52585-96

2. Select baud rate.

a. Setcursorto12or24 CUR key Flashing 12 or 24.
position.
b. Seiect 1200 or 2400 bps. SET key
3. Turn modem ON.
a. Setcursorto OFF. CUR key Flashing OFF.
b. Select modem ON. SET key FREQ T - R
FM XHI cT SCN BCN
[ o
[ I _rhi
A M ALO pT OFF OFF
52585-97
4 Set cursor off display. CUR key No flashing characters.

——n
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2.3.2.9 Adjusting Transmit Power

The LST-5C's transmit output power can be adjusted {in Mode 6) in 2-watt steps between 2 watts and 18 watts.

This power adjustment cannot be made in the AM operating mode. To leave the PO Adjust mode, select—. When
leaving the PO Adjust mode, the radio will default to FM and High Power mode.

When operating under local control and PO Adjust, if the selected operating channel is changed, the radio defaults
to High Power. When operating under remote control (RCU or computer), the PO Adjust variable power level will
remain in effect until changed by the operator.

Transmit power is adjusted as shown in Table 2-8.

Tabie 2-8. Adjusting Transmit Power

Action Contral Indication
1. Select Power-Out Adjust display MOD key FREQ T - R
(Mode 6) _ F-M XHI cT SCN BEN
NN [ (N
I % S I i
AM XLG PT QFF OFF
52685-98
2. Set cursor over the power-select CUR key Flashing digits.
channel.
3. Select power level. SET key Set 2 to 18 watts.
4. Set display tc Frequency/Presets
(Mode 1a).
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2.3.3 OPERATING PROCEDURES

2.3.31

Siting

The LST-5C Radio Set operates in the UHF frequency band; therefore, siting of the radio greatly affects Hs oper-
ating range. The longest range is normally obtained when a direct line-of-sight (LOS) is maintained between the radios.
Use of hilltop or tower locations will increase the LOS range. Location in valleys with intervening hills, behind buildings
or in dense woods may reduce or prevent communications. If possible, avoid locations near electrical interference
sources, such as power and telephone lines, and radars.

2.3.3.2 Unencrypted LOS Operation
The following procedure aliows unencrypted LOS operation.

own

~

Attach the UHF antenna and H-189/GR handset to the radio set.

Turn the radio set on by rotating the VOL control clockwise.

Set the SQ control to OFF and set the VOL control until noise is heard in the handset.

Using the Configuration display (Mode 2), select the operating modes per Table 2-4. The SCN and BCN modes
must be set at OFF.

Using the Frequency/Preset display (Mode 1a), set the operating frequency or select the preset channel per
Table 2-3.

To transmit, hold the H-189/GR handset push-to-talk switch down while talking into the handset mouthpiece.
To receive, release the PTT switch and listen to the handset earpiece.

To eliminate the background noise from the handset earpiece when no received signal is present, turn the
SQ control clockwise just until the green light goes out. If the control is set to the full clockwise position,
received signals cannot be heard.

2.3.3.3 Encrypted LOS Operation

To operate with data from an inpUt device instead of voice from a handset, the KY57/KY58 must be switched to
the time delay {TD) mode.

The following procedure allows encrypted LOS operation.

1.
2.
3.

o

Attach the UHF antenna and TSEC cable to the radio set.

Turn the radio set on by rotating the VOL control clockwise.

Using the Configuration display (Mode 2), select the operating modes per Table 2-4. The SCN and BCN modes
must be set at OFF.

Using the Frequency/Preset display (Mode 1a), set the operating frequency or select the preset channel per
Tahle 2-3.

Set the SQ control as in step 8 above.

Connect the TSEC/KY-57 security device and the H-189/GR as shown in Figure 2-2.

The radio is ready for encrypted voice or data operation. Operating instructions for the TSEC/KY-57 are found
in OPERATOR'S MANUAL, TM-11-5810-156-OP-1.

[
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CABLE PN 30-P27585D001

Figure 2-2.  Encrypted LOS Operation — Block Diagram

2.3.3.4 Satellite Operaticn

Operation via satellite requires the LST-5C to transmit on one frequency (uplink), while it receives on another
{downlink). The LST-5C operates using satellite channels with bandwidths of either 25 kHz or 5 kHz. With a 25 kHz
channel, the modulation mode will be FM for PT voice and when using KY-57 or -58 in the CT mode. Due to bandwidth
restrictions, a 5 kHz channel can only be used with phase-shift keying (PSK) modulation. (The modem is used for
PSK modulation.) The input data device must operate at a baud rate of either 1200 bps or 2400 bps.

On some satellite channels, the uplink power level may be restricted to a maximum level of effective isotropic radiated
power (EIRP). EIRP is the combination of transmitter power plus antenna gain minus any cable loss that might be
present. 4

EIRP is generally expressed in dBWs. The LST-5C’s output power can be adjusted in 2-watt steps so as not to
exceed the maximum EIRP. The following procedure determines the maximum output from the LST-5C:

1. Determine maximum allowed EiRP, in dBW.
2. Subtract the gain of the sateliite antenna used. Some of the more popular sateliite antennas and their gains

are listed here:

ANTENNA GAIN
DM C120 6 dB
DM C125-1 5dB
DM C1211 10 d8
DM C122-2 12 dB

3. Add cable loss. (ignore this if cable length is less than 12 feet.)
4. Convert the result {(transmitter output power) from dBW to watts as follows:

dBW WATTS dBW WATTS
13 20 7 5

12 16 6 4

11 125 5 3

10 10 4 25

9 8 3 2

8 6 2 15

2-15



For 25-kHz operation, do the following:

e m O

Attach the satellite antenna to the radio set.
Point the antenna towards the satellite.

WARNING

Antennas used for satellite communications concentrate the transmitter signals into beams of
high-energy electromagnetic radiation. Do not stand in front of such antennas while they are
transmitting. Serious damage to eyes and other human tissue can result.

Turn the radio set on by rotating the VOL control clockwise.

Using the Configuration display (Mode 2), select the operating modes (FM, XHI, and CT) per Table 2-4. The
SCN and BCN modes must be set at OFF.

Using the Frequency/T-R display {Mode 1b), select the preset transmit and receive channels as shown in
Table 2-5.

Adjust the SQ contro! to a position just sufficient to turn off the green light.

Connect a TSEC/KY-57 COMSEC device and the handset or data input device as shown in Figure 2-2.
Adjust power to the required level using Table 2-9.

The radio set is now ready for satellite-channel operation at 25 kHz. Operating instructions for the
TSEC/KY-57 are found in OPERATOR’'S MANUAL, TM-11-5810-256-OP-1.

For 5-kHz channel operation, do the foliowing:

v AL M=

o N>

9.

Attach the satellite antenna to the radio set.
Foint the antenna toward the satellite.

Turn the radio set on by rotating the VOL control clockwise.

Using the Configuration display (Mode 2), select the operating modes (FM, XHI and CT). The SCN and BCN
modes must be set at OFF.

Using the Frequency/T-R display (Mode 1b). select the preset transmit and receive channels as shown in
Table 2-5.

Select baud rate and turn the modem ON per the steps shown in Table 2-7.

Attach input data device.

Using Table 2-8, adjust power not to exceed the EIRP level.

The radio set is now ready for satellite operation at 5 kHz.

2.3.3.5 Remote-Control Operation

Remote control of the radio set with units separated up to 100 feet may be accomplished by connecting the units
as shown in Figure 2-3.

The remote-control unit's contro! functions., including the storage of preset data, are identical to control functions
on the radio set's frant panel.

1.

2.

3.

For unencrypted voice operation, connect the handset to the remote-control unit's front panel, and follow the
instructions for unencrypted LOS operation (paragraph 2.3.3.2).

For encrypted operation, follow the instructions for encrypted LOS operation (paragraph 2.3.3.3) or for
satellite operation (paragraph 2.3.3.4).

For operation with the remote-control unit, the VOL and SQ controls on the radio must be set at OFF.
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370 @ I -
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NOTE: K¥-57 AND CABLE NEEDED
ONLY IF COMSEC IS REQUIRED HANDSET

9258521
Figure 2-3.  Remote-Control Operation — Block Diagram

2.3.3.6 Retransmit Operation
The radio set can be used in a relay, retransmit mode with either plain text (PT) or cipher text (CT) in LOS com-

munication or, when used in a satellite relay, in CT only with a TSEC/KY-57 or -58. Figure 2-4 shows a block diagram
of PT retransmit operation. Figure 2-5 shows a biock diagram of CT operaticn.
' NOTE
In the retransmit mode. radio sets may need to be up to 50 feet apart, with operating frequencies at
least 60 MHz apart. This prevents the transmitter of one radio set from blanking the receiver of the
second radio set.
2.3.3.7 PT or CT LOS Relay Operation
The following procedure allows operation in PT or CT LOS relay.
Attach the UHF antenna and handset or data device to each radio.
Turn on Radio Set 1 by rotating the VOL control clockwise.
Using the Freguency/T-R display (Mode 1b), select the T and R channeis assigned to Radio Set 1.
Using the Configuration display (Mode 2). select FM or AM. XHl or XLO, and PT or CT.

The SCN and BCN modes must be set at OFF.
5 Turn the SQ control clockwise until the green fight goes out. This control must be set whenno signal is pres-

B~

ent.
6. Repeat steps  through 5 using Radio Set 2, selecting the T and R preset channels assigned to Radio Set 2.

7 Connect the two radio sets as shown in Figure 2-4 or Figure 2-5.
The radio sets are now ready for PT or CT retransmit operations. in PT, the handset can monitor voice signats
however. the microphone is not connected. Therefore, the relay operator cannot enter the network in the retransmit
made. In CT. the relay operator cannot monitor the CT traffic.



HANDSET

HDSY

_/

CABLE
PN 30-P275870001 5355 27
Figure 2-4.  PT Retransmit Operation — Block Diagram
:7 ANT
LST-5C L8T-5C

TSEC/KY-57 TSEC/KY-57

Figure 2-5. CT Retransmit Operation — Block Diagram

52585-23

2-18



o

L]

1]

B P

2.3.3.8 CT Satellite Relay Operation
Because the CT-detect circuits in the KY-57 or -58 are used for retransmit, satellite relay can only work in the CT

mode. Do the fallowing to set up and operate a satellite relay station:

1.
2.
3.

Perform steps 1 through 6 of paragraph 2.3.3.7, using a sateliite antenna.
Using the Configuration display (Mode 2), select CT.
Connect the twa radio sets as shown in Figure 2-5.

The radio sets are now ready for satellite retransmit operation.

2.3.3.9 Scan Operation
The scan mode (SCN) may be operated in two ways:

The radio set receives and transmits on any two of the nine preset channels. After two channels are seiected,
each channel is alterrately monitored for haif a second. When a signal is detected on one of the channels,
the scan is stopped, and the radio receives and transmits on that channel. Channel scanning resumes eight
seconds after the last signal reception or transmission. When the operator initiates a call in the scan mode,
the radic will transmit on the channel selected under 7",

The radio set will receive any two of the nine preset channels and transmit on one of the ten stored frequen-
cies. After two receive channels and a transmit channel are selected, each receive channelis alternately mon-
itored for haif a second. When a signal is detected on one of the channels, the scan is stopped, and the radio
set receives on that channel and transmits on the third channel. As with the first method, channel scanning
resumes eight seconds after the last signal reception or transmission. The operator can initiate a call on the
transmit channel; scanning will resume immediately after release of the handset key. The eight-second delay
occurs when the scan is stopped by a received signal.

Operation in the scan mode requires that the receiver squelch be set so that the green light is off when no signal is
being received. During the two-channel scan, the Frequency/Presets display (Mode 1a) reads “SCAN".

When a signal is received or the operator is transmitting, the display shows the operating frequency and the num-
ber of the preset channel. Three constraints apply to the scan mode:

The BCN and SELCAL modes are disabled whenever the SCN mode is on.

Changes to the Frequency/T-R display (Modes 1a and 1b) and to the Configuration display (Mode 2} (exclud-
ing controlling the SCN mode) cannot be rmade when the SCN mode is on.

The Frequency/T-R display (Modes 1a and 1b) and the Configuration display {(Mode 2} are the only display
modes that can be viewed during SCN mode operation.

Select channels in the SCN mode as follows:

1.

2.

With the radic on, set the SQ control so that the green light is off. Be sure when you set the SQ control that

a signal is not present in the receiver.
Follow the steps in Table 2-9.
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Table 2-9. Selecting Scan Channel

Action Control Indication
1. Select SQ threshoid: SQ Cont Green light is off.
a. Select Freguency/Presets MOD key FaED T . R
dlsplay (MOde 18)' FMm XH1 cr SCN BCHN
EEEENEEENE N oz
S S S R B RN
A M X0 PT OFf OFF
52585-101
b. Setcursor to PRESET CUR key Flashing channel area.
position.
c. Select T-R display (Mode 1b). SET key : FREQ T - R
FM XH! cT SCN acN
g o
S T R N A O e |
AM XLO PT OFF QFF
52585102
d. Setcursorto T position. CUR key Flashing digit under T.
e. Setect first SCN channel. SET key Set1to9.
f. Setcursor to "R position. CUR key Flashing digit under R.
g. Select second SCN channel. SET key Set1to8.
2. Set SCN mode:
a. Select Configuration display MOD key FREQ T - R
FM £HI cT SCHN BCHN
(Mode 2). W I R =
: I
A M ALO °T QOFF QFF
52585-102
b. Setcursor over SCN/OFF. CUR key Flashing SCN/OFF.
¢. Select SCN mode on. SET key Box above reference line for SCN on.
d. Return to Frequency/Presets MOD key FREQ T - R
dlsp!ay (Mode 18) F XHI cT SCH BCN
C o
i
2 XLO PT QFF OFF
52585-104
The radio set will now receive and transmit on either channel when a signal is detected on either channel.
To scan two channels in receive and to transmit or a third, do the following:
3. Follow steps 1 and 2 above.
a. Setcursor to PRESET CUR key Both digits will be flashing.
position. FRED T R
FM AHI cT SCN BCN
Joooon rud
R T T A A
AM X0 PT OFF OF f
52585- 105
b. Select transmit channel. SET key Set . --"or CH1 to CHY.
4. Set SCN mode:
Follow step 2 above.
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2.3.3.10 Beacon Operation
When the beacon mode is active, a swept frequency tone from 200 Hz to 3800 Hz is modulated on the transmitter

carrier. Eour constraints apply to the BCN mode:

The SCN mode cannot be used when the BCN is on.
The SELCAL mode cannot be used when the BCN is on.
Changes to the Frequency/T-R display (Modes 1a and 1b) and to the Configuration display (Mode 2) (exclud-
ing controlling the BCN mode) cannot be made when the BCN mode is on.

e The Freguency/T-R display (Modes 1a and 1b) and the Configuration display (Mode 2) are the only display
modes that can be viewed during BCN mode operation.

The BCN mode is turned on as described in Table 2-4, step 6. The BCN mode may be shut off by turning the radio
set off or by setting the BCN mode to OFF on the Configuration display (Mode 2).

2.3.3.11 SELCAL Operation

The SELCAL mode provides codes for 75 selective calls and one conference call. These codes address individual
radios in a multiradio net.

Conditions for use of SELCAL are as follows:

e SELCAL can only be used with encrypted voice (CT).

e Transmission and reception of selective call codes can only occur when the SELCAL Mode 3 is displayed
and activated - that is, the display must he set to something other than *'00-00".

e When the SELCAL mode is active, the receive audio and receive CT data outputs are disabled until the proper
call code is decoded.
SCN and BCN modes cannot be used with the SELCAL mode.

e When a selective or conference call code has been received and properly decoded, the front panel display
will flash on and off until the transmitter is activated.

e For SELCAL satellite operation, the SQ control must be off. A green receive light indicates the radio is
unsquelched. The SQ control may be used for LOS operation.

Two SELCAL link set-ups are possible:

e Two-way
¢ (Conference call

The SELCAL two-way link is established as follows:

1. The calling operator momentarily presses the PTT switch, transmitting the first handshake sequence.

2. The called radio{s) acknowledges the sequence with a flashing front panef display and automatically trans-
mits its own handshake sequence (indicated by a red transmit light) to the calling radio.

3. The calting radip acknowledges the called radio’s sequence with a flashing front panel display. This flashing
continues until the calling operator pushes the PTT switch.

The setup of the two-way SELCAL link is now complete, and the operators are able to talk.
To establish a conference cail, select "C'"' as the calling radio’s SELCAL transmit code, as shown in Table 2-6. The
calling radio can now call any radio that is in the active SELCAL mode.
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To drop the SELCAL link, do one of the following:

1. Press the PTT switch (100 ms or less).
2. Press the STO key.
3. Turn the SQ control fully clockwise (15 sec).

To re-establish the SELCAL link, repeat the procedures for one of the two link set-ups.

2.3.3.12 Cancellation of Presets
The operator can quickly erase all preset conditions by holding the MOD key down while turning the radio set ON.
The following things will happen:

The display goes to Mode 1.

All stored frequencies go to 225.000 MHz.
The PRESET digits goto - - -

T-R channels go to "'1-1"".

All configurations go to the low position.
SELCAL goes to “00-00".

The cursor goes off screen.

2.3.3.13 Front Panel lllumination
Front panel lamps light up the display at night. Turn on these lamps by simultaneously pressing the MOD and the
CUR key. The lamps turn off 10 seconds after the last key stroke.

2.3.3.14 Radio Lockup
If the radio appears to be locked up:

¢ Power down and then power up.
e |f the above doesn't clear-the problem, perform 2.3.3.12.
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SECTION 3.
INSTALLATION

3.1 GENERAL INFORMATION

This section contains information necessary for preparing the LST-5C Radic Set for use. Included is information
on packaging and on installation of the battery, handset and antenna. Also provided are computer interface infor-
mation and interconnect cable diagrams for connection to the most commonly used peripheral equipment, such as
remote-control units and COMSEC equipment.

3.2 ASSEMBLY AND PREPARATION FOR USE

3.2.1 UNPACKING THE RADIC SET

When packed for shipment, the components of the LST-5C Radio Set are placed in an inner carton. A moisture/
vapor-proof barrier is placed around the inner carton. This package is then placed in an outer carton that is sealed
with tape.

Unpack the radio set as foliows:

Open the outer carton. Open the moisture/vapor-proof barrier that covers the inner carton.
Remove and open the inner carton.

Remove the fillers.

4. Remove all radio set components.

3.2.2 CHECKING UNPACKED EQUIPMENT
Atter unpacking it, check the equipment as follows:

W=

1. Inspect the equipment for possible damage incurred during shipment. If the equipment has been damaged,
notify your supervisor.
2. Check to see that the equipment is complete.

3.2.3 INSTALLING OR REPLACING THE BATTERY
The radio set system was designed to use lithium battery BA-5590, but a rechargeable Nicad battery BB-590 may
also be used.
WARNING

Lithium organic batteries or cells are used in this equipment. They can be hazardous if mis-
used or tampered with before, during, or after discharge. The following precautions must be ‘
strictly observed to prevent injury to personnel or damage to equipment:
* DO NOT heat, incinerate, crush, puncture, disassemble or otherwise mutilate the batteries.
* DO NOT shortcircuit, recharge or bypass internal fuse,
* DO NOT store in equipment during periods of nonuse for more than 30 days.
* TURM OFF the equipment immediately if you (1) detect that the battery compartment is
becoming unduly hot, (2) hear battery cells venting (hissing), or (3) smell irritating sulphur diox-
ide gas. Remove the battery only after it is cool (after 30 to 60 minutes), and dispose of it by
following approved procedures.
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NOTE
Lithium Battery Pre-Conditioning

When using the BA-5590/U lithium battery, Motorola recommends that the user consuft MIL-B-48430
(ER), “MIL-SPEC, Batteries, non-rechargeable, Lithium sulfur dioxide", and MIL-B-49430/3D (ER)
“MIL-SPEC, Battery, non-rechargeable, Lithium, sulfur dioxide BA-5590/U." Particular attention
should be paid to the paragraphs relating to voltage delay of the BA-5590/U.
If the lithium batteries are not properly pre-conditioned, the following conditions occur:
1. When the radio is keyed, the voltage sensing circuit in the battery pack will cause power shut-

down.
2. The radio may be repeatedly turned on, but will continually have power shutdown when the radio

is keyed.
Should these conditions occur, contact Motorola GEG for information or assistance.

To replace the battery in the battery case, follow these instructions.

1.
2.

3.
4.

Turn off the radio set by turning the VOL/OFF control to OFF. Unlatch the battery case from the transceiver.
Pull the battery case away from the transceiver, disconnect the battery connector, and slide the battery out
of the battery case.

Slide the new battery into the battery case and connect the battery connector.

Insert the battery case into the rear skirt of the transceiver, fastening it into place with the two latches.

3.2.4 ATTACHING THE HANDSET
Attach the handset to the HDST connector.

3.2.5 ATTACHING THE ANTENNAS
For LOS operation, attach the UHF antenna to the ANT connector.

For satellite operation, attach the satellite antenna through the antenna cable to the ANT connector. Cable length

CAUTION
Several conditions should be observed when using the LOS antenna:
1) Do not transmit with cover removed from transceiver.
2) Use only vendor-supplied power supply.
3) Use only NSA approved shielded cables to X-mode connector.

should not exceed 20 feet, and the cable must be free of kinks or other damage.

WARNING
Electromagnetic radiation from the antenna can damage eyes and other body tissue when the
unit is transmitting. :
* While the unit is transmitting in AM XHI or FM XLO, do not hold the antenna closer than 4
inches to any part of the body.
* While the unit is transmitting in FM XH|, do not hold the antenna closer than 16 inches to any

part of the body.
* When the unit is using a satellite antenna, DO NOT stand directly in front of the antenna.
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3.3 COMPATIBLE COMMUNICATIONS SECURITY DEVICES
The LST-5C Radio is compatible with the AN/CSZ-1 (Sunburst Processor) as well as the following narrow and

wideband COMSEC devices:

Narrowband Wideband
TSEC/65 (Parkhill) TSEC/57 (Vinson)
TSEC/75 {Parkhill) TSEC/58 (Vinson)

Figures 3-1 through 3-6 show the interconnect cable diagrams for each device.

P P2
1ST-5C  X-MODE (42) TSEC/KY-57
XMT CT [ B —t u
RCYCT | T —t A
CHASSIS GND | A 3 I G.H
PTT | F t S
Rev DATA | P t E
XMT DATA | R +—4 N
nco | u T R
Ne | L 1 T
PTIN| C 1 M[PTO ) oy e
PTINRTN | D + L | PTOR NCTIONS
PTOUT| E — clerm) P
v
Msﬂgg i Lﬁ_zsp PTKY-104 30-P275850002 MS3116414-195
CONN 858841

*NG WITH MODEM A10 SWITCH S1 SET TO INTERNAL CONTROL {FACTCRY SETTING). FOR
ADDITIONAL CONTROL OPTIONS, REFER TO FIGURE 3-11 AND PARAGRAPH 3-4.5.

Figure 3-1.  LST-5C to TSEC/KY-57 - Interconnect Cable Diagram
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LST-5C  X-MODE N TSEG/KY-58
3 |
XMTCT | 8 — F
Rover | T I | b
PT/CT CONT | N | 4
Hi xmT PY | - A
ROV PT | E } R
PTT | F t X
CHASSIS GND | A ‘ | )
) C
MS3116.16-26P GND E Tz% y
+ 28V
H | eNL LITES
P | CHASSIS GND
MS3116J16-265
5258325
Figure 3-2. LST-5C to TSEC/KY-58 - Interconnect Cable Diagrarm
U-229/U
HANDSET
ki
TSEC/KY-65 1 ol PTIN
i 2 B | PT AUDIO QUT
— —_ 3 Al GND
" A 1 4 c| prT
: B -
¢ 3 LST-5¢
T |
y ]
J : L 1 C{ XMmrPT
N | 4 2 E{ ROV PT
| \_/ 3 A | CHASSIS GND
MS3116J 16-265 4 FpIT
' NOTE: CONNECTIONS FROM J1 OF KY-65 L
MAY BE TO EITHER J2 OR J4 OF ”
LST-5C X-MODE

MS3116415-26P oosss 26

Figure 3-3. LST-5C to TSEC/KY-65 — Interconnect Gable Diagram

U-22971
HANDSET
34
—
TSEC/KY-75 1 o] pTiN
Ji ? B | PT AUDIO OUT
- 3 al Gnp
F A ] 4 c| prr
" 1T 1 ) -
S [ 3
fond L.ST-5C
U | r—-‘
M l [ ]
B l 1 ¢ | xmT PT
£ 1 4 2 E | ROV PT
[ | U 3 A | CHASSIS GND
MS3116414-195 4 Fy pIm
NOTE: CONNECTIONS FROM J1 OF KY-75
MAY BE EITHER J2 OR J4 OF »
LST-5¢ X-MODE
MS3116J16-26P 42585-27

Figure 3-4. LST-5C to TSEC/KY-75 - Interconnect Cable Diagram
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P1 P2
L8T-5¢ X-MODE (J2) AN/ZESZ-1 (1)
XMT CT ? J., ‘1‘ /u—
ReveT | T JI } A
CHASSIS GND | A — I G.H
PTT | F i S
RCV DATA | P — 3
{MT DATA § R T E
Dl t
2| - :
PTIN | © —t Nl S
3 ;ﬁ Fo‘m E L C {proay| FUNCTIONS
L/ S -
MS3116.J16-26P PTKY-104 30-P275850002 MS3116J14-185
CONN CONN
*NC WITH MODEM A10 SWITCH S1 SET TO INTERNAL CONTROL (FACTORY SETTING). FOR 858842
ADDITIONAL CONTROL OPTIONS, REFER T0 FIGURE 3-11 AND PARAGRAPH 3-4.5.
Figure 3-5. LST-5C to AN/CSZ-1 (Sunburst Processor) - interconnect Cable Diagram
ANDVT LST-5C
DATAIN | A P | ROV DATA
RTN | B X | DCGND
DATA OUT | C R | XMT DATA
DATA QUT RTN | D X | GND
RX CLK | J € | Rev oLk
RTN | K X | GND
oo | L U} DeD
RTN | M X | GND
CTS (EXT START) | N b £TS
RIN | P X | GHND
ANALOG SELECT (GND) | R X | GND
RTN | S X | GND
{RTS} | 7 K | s
TXGCLK | E L] "N
TX CLK RN | F X | GNC
*NC WITH MODEM A10 SWITCH S1 SET TO INTERNAL CONTROL (FACTORY SETTING). FOR 85884-3

ADDITIONAL CONTROL OPTIONS, REFER T0O FIGURE 3-11 AND PARAGRAPH 3-4.5.

Figure 3-6. LST-5C to ANDVT — Interconnect Cable Diagram
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3.4 REMCTE OPERATION
There are two methods of remote operation of the LST-5C via the X-mode connector. The first method uses the
remote-control unit (RCU). The second method uses a computer to control the functions of the radio.

3.4.1 RCU CONTROL

The LST-5C Radio Set can be operated remotely to a distance of up to 100 feet, with a remote-control unit and the
remote-control cable shown in Figure 3-7.

A block diagram of the remote-control hookup is shown in Figure 3-8.

The RCU operates the radio the same way the radio's own front panel does. The RCU's front panel controls send
serial ASCII data streams through the X-mode connector between the radio and the RCU. The radic reacts to the
data stream as though its own front panel were in control,

XMT PT
AUD GND
XMT CT

PTT
CHASSIS GND
RCV CT

Do

RMT AUD

DC GND

AMT SQ WPR
AMT S0 RTN
RMT DATA IN
RCV DATA
AMT DATA OUT
XMT DATA
RMT 24V QUT
AMT 24V IN
RCV CLK

. TS

HI XMT PT
PT/CT CONT
+24v

“NC

RTS

NOT USED
RCV PT

e | f—)

o iy S R S B

wmE— O ZTOO0SCTNTY TN A NHgoo

L e b e et = e | — e e ] = — }—+
e | et = —] == }—] 4 et = — —|—T

MmMe®mmMEO2Z2Ioo T <D O gl N S e I i a = ~ B e ]

C
C

LST-5C . REMGTE-CONTROL ASSEMBLY
X-MODE (J2) N
MS3116) 16-26P PIN 30-P32679A001 MS3116J16-265

85884-4
*NC WITH MODEM A10 SWITCH S1SET TO INTERNAL CONTROL (FACTORY SETTING). FOR
ADDITIONAL CONTROL OPTIONS, REFER TO FIGURE 3-11 AND PARAGRAFH 3-4.5.

Figure 3-7. Remote-Control Cable Diagram
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wrar

HANDSET

\/ R

REMOTE CONTROL
UNIT TSEC/KY-57

=
ij

—O0s=a

i

Figure 3-8.  Remote-Control Operation — Block Diagram

£

HANDSET

NOTE: KY-57 AND CABLE NEEDER
ONLY IF COMSEC (S REQUIRED

52585-30

3.4.2 COMPUTER CONTROL

Using a computer to control the radio requires the computer to communicate with the radio using the same serial
commands that the RCU employs. The same protocol procedures (the ACK/NAK handshake) that the RCU employs
are not necessary for computer operation. If the computer operator desires to use the handshake procedure, the
Interrogation command (+ 1) must be sent to the radio. To terminate the handshake procedure, the command {4+ 0)
must be sent to the radio or the radio must be turned off and then turned on again. Following is interface information
and a list of remote-control commands required for computer control.
3.4.2.1 X-Mode Connector

Three X-mode pins are used for remote radio operation:

PIN DESCRIPTION
D Ground
5 Remaote Data Qut
(ASCH data from the radio)
a Remote Data In

{ASCI data to the radio)

3.4.2.2 Data Rates and Logic Levels
The data rate is 1200 bps + 5°. The data code is serial 8-bit ASCII including even parity, one start bit, and two
stop bits. The logic levels for the three-wire serial interface are as follows:

PIN DESCRIPTION IMPEDANCE LOGIC LEVEL
D Ground —0.3Vio 0.8V
5 Remote Data Out 470 ohms 3.0Vto 5.0V ("0}
—6.0Vto —55v (1)
a Remote Data In 7 kilohms 3.0Vto 15V (" )
=15V 10 0.8V ("1")
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3.4.2.3 Data Exchange Protocol

Data is transmitted using an ASCH format. Characters are sent in strings that make up commands; each string has
one command character, followed by from one to six data characters, and terminated by a carriage return and a line
feed (<CF>/<LF>). A command string can also be terminated with a space if another command string is to follow
it The terminator must be sentimmediately after the string to ensure valid memory at power-down, and the last string
sent must be terminated with a < CF>/<(LF>. Sending many strings in quick succession can be facilitated by allow-
ing the space and using a keyboard to directly enter data. The available commands are summarized later in this section.

Each character includes one even parity bit. If, after checking all characters of the string, the program finds no
parity errors, it returns an ASCIl acknowledge (ACK), indicating a successful transmission. The terminal then queries
the receiver to acknowledge (ACK or NAK).

Several situations, however, can cause an unsuccessful data exchange. The first is a parity error in any character
of the received string; the second is a character rendered unrecognizable but whose parity stil checks out good. In
both these cases, an ASCH NAK is sent after the terminator is received, and the command string is sent again. The
third case is the compromise of either the ACK or the NAK (i.e. there is a parity error or some other character is
received). In this case, the sender assumes an error and resends the command string; because the commands are
all absolute, this will cause no problem. Figure 3.9 shows a typical data transfer sequence: for example, the Time/
Data Update or a Frequency Preset Update command, followed by one other command.

Some commands are sent only from the radio or only to the radio, but the protocal here remains the same in both
directions. Again, if more than one command string is to be sent in succession, each command string must be fol-
lowed by a <CR>/<LF> or aspace and then acknowledged; the iast string is then followed by a <CR=/<(LF>.

COMMAND

——————————————————————— ——-—

DATA
—————————————— - — —

DATA
______________________ -

DATA
———————————————————— — -

DATA
_________________ —-

DATA
———————————————— —_

REMOTE CONTROL | _ _ _ — _ . — — DATA - LST-5C
UMT OR o ‘

COMPUTER R . I -

ACK
e e e e e s

COMMAND .

___________________ -

DATA
____________________ -

(CR}
———————————————— —_—

(LF}
___________________ _...-—

ACK
-— e — — . — — —— — — e T

5256231

Figure 3-9. Typical Data Transfer
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3.4.2.4 Timing Restrictions
Some commands to the radio may cause responses from the radio. Since the radio is not fuli-duplex, data coming
into it will not be recognized while the radio is sending data out. Therefore, wait 300 msec before sending more data.
Following is a list of situations that apply to these restrictions:

& The radio has made a transmit-to-receive or receive-to-transmit transition.
The radio is squelched or unsquelched.

e The radio has received a power-up string of commands from the RCU or computer. The RCU, at power-up,
sends the radio all the information necessary to configure the radio exactly ike the RCU. Under computer
caontrol, the radio will come up at power-on in the configuration it was in when last turned off. Therefore, if,
under computer control, a certain radio configuration is required at power-up, the program must send a string
of commands to initialize the radio to the desired state.

CAUTION
Do not transmit voice or data while remote commands are being sent or received.

3.4.25 Commands
The following set of alphanumerics represents a serial stream of data from the RCU or computer to the radio. This

stream comes at power-up, after the RCU's interrogation has determined which radio command set to use and if
protocol is necessary. (Interrogation is not necessary for computer control of the radio).

AQ00 BCO DO MO N1 O1 PO SO TO X1 Y0 Z0 VO U0 RO JO FO H1 @1 T1
3000000 <1 #0 0225000 1225000 2225000 3225000 4225000 5225000
6225000 7225000 8225000 9225000 10 "0 < CR= < LF:-

This data stream compietely configures the radio. Table 3-1 expiains the radio remote commands,

Tab#e 3-1. Remote-Control Command Codes

Code Name Description
' Handshake Codes
11 Remote D Interrogation Initiafly sent out by the RCU to determine which LST-5
{Not required under computer version is in use so the RCU knows which command
control.) set to use and if protocol is necessary.
Radio ID Interrogation Response Sent out by the radio in response to an interrogation
{Not required under computer from the RCU.
control ) “]" followed by an ASCII digit 2 identifies modified
LST-5s.

"] followed by an ASCII digit 5 identifies LST-5A/Cs.
LST-5s send no identifier.

General Operations Codes

D Display Mode DO - Frequency mode {Mode 1).

D1 - Configuration mode {(Mode 2).
D27 - SELCAL mode (Mode 3).

D37 - Meter mode (Mode 4).

D4 — Modem Control mode {Mode 3).
D57 - Power Out Adjust mode (Mode §).
D6 - Clock mode (Mode 7).

K Key Entry Indicates one of the four frant panel pushbuttons has
been pressed.

K0T - MOD key.

K17 - CUR key.

“K2" - SET key.

"K3T - STOR key.
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Table 3-1. Remote-Contro! Command Codes (Cont)

Code ” -

General Operations Codes {Cont)

.

Transmit Mode v A0 — radio in transmit.

{Usually an output from the A7 —radio in receive.

radio.)

Transmit Power-Out/Signal- “F1{" _ transmit power out is to be displayed.
Strength Indicator “FQ" - received signal strength is to be displayed.
Power Out Adjustment L0 — transmit power out in FM is determined by
(# foliowed by 0 10 £) XHI/XLO selection in the Configuration mode.

L1 - transmit power out in FM is 2 watis.
- #27 _ transmit power out in FMis 4 watts.
«#3" _ transmit power outin FM is 6 watts.

49" - transmit power outin FM i3 18 watts.

Configuration Codes

Modulation Mode ST = FM.
“MOD” — AM.
Scan ON/OFF ~g1" —scan ON.

“g0" - scan OFF.

~T1" - cipher text (CT}.
ST — plain text (PT).

S147 — transmit high power.
10" — transmit low power.

Text Mode

Transmit Power

©rq - bheacon on.
«+0 — beacon off.

Channel-Select Codes
Indicates the receive channel,

Beacon ON/OFF

Receive {Scan 0) Channel
(N followed by an ASCH digit
from 0 to 9)

Transmit (Scan 1) Channel
(“O" followed by an ASCII digit
from0tod)

Preset Channe! Select

(P followed by an ASC digit
from 010 9, oran ASCIH T,
which stands for a hex AT

indicates the transmit channel.

Selects/indicates which preset channel is displayed.
A
“pP1 - CHY.
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Table 3-1.  Remote-Control Command Codes {Cont)

Code Name Description
Frequency Control Codes
& Cperating Frequency Changes the frequency settings. When the frequency
(& followed by six digits) is changed in the RCU (by using the SET key), this

code is sent to the radio. When using a computer to
contral the radic, the operator can use either this code
or the Operating Frequency/Channel codes to change
the frequency.

0-9 Operating Frequency/Channel Selects/indicates preset channef and frequency. The
(ASCIl digit O to 9 foliowed by frequency must be 225000 to 399995 in increments of
six digits) 5. Although any number of presets can be changed at

a time, the preset command(s) must be concluded
with < LFz-,
0 - Frequency Preset Channel - - -,
1 — Frequency Preset Channel 1.
2 - Frequency Preset Channel 2.
3 - Frequency Preset Channel 3.
9 - Frequency Preset Channel 9.
Indicator Codes
C Scan Channel Indicator “CO" - The right channel was detected during the
(Quiput from the radio) scan.
“C1" - The left channel was detected during the
scan.
L Lock Indicator for the “LO"" - synthesizer unlock.
Synthesizer “L1" — synthesizer lock.
{Output from the radio)
Q Squelch Active Indicator Q0" - squelch is off.
“Q1"" - squelch is on.

W Scanning Wait Indicator “"W1” — waiting on a channel (not scanning,

(Cutput from the radio) unsquelched).
“WQ" — scanning.
G Bargraph Increments Indicates the number of bars to be displayed.

(Output from the radio —

"G followed by an ASCII digit
fromQto g, "7 7 e =
or .-, representing hex digits
from O to F respectively)




Tabie 3-1.

Remote-Control Command Codes (Cont)

Name

Description

Code

Cursor Codes
X Frequency-Select Cursor “X0" - cursor is off-screen.
Position “%1" - cursor is over the far left LCD digit.
(*X"" followed by an ASCII digit “X@" — cursor is over the far right LCD digit.
0,10r6)
Y Configuration Cursor Position “Y(Q" - cursor is off-screen.
{“Y" followed by an ASCIl digit Y1’ _ cursor is over the far left LCD digit.
0,10r5) “y5" — cursor is over the far right LCD digit.
Z SELCAL Cursor Position “Z0" - cursor is off-screen.
(“Z" followed by an ASCH digit “71" _ cursor is over the transmit call code.
from 0 to 2) 79" _ cursor is over the receive call code.
Vv Power-Out/Signal-Strength “yQ" — cursor is off-screen.
Cursor Position “\1" . cursor is over the far right three LCD digits.
(V" followed by ASCII digit 0
or 1)
U Modem Cursor Position “UQ'" — cursor is off-screen.
(‘U followed by an ASCIl digit “U$" — cursor is over the bps LCD digits.
from 0 to 2) 2" _ cursor is over the far right three LGD digits
(ON/OFF).
R Power-Out Adjust Cursor “RO" - cursor is off-screen.
Position “R1"" — cursor is over the far right two LGD digits.
(“R" followed by ASCI1 digit 0
or 1)
J Time/Date Cursor Position «J0" — cursor is off-screen.
(J" followed by an ASCH digit 0 “ 1" _ cursor is over the far left LCD digits.
|_or 1)
Modem Control Codes
H Modem Bits-per-Second “H1'" —1200-bps rate.
“HQ” — 2400-bps rate.
@ Modem OFF/ON “@1"" - modem off.
“(@0" — modem on.
SELCAL Codes o
Al's T Receive SELCAL Code Selects/indicates the receive code.
*10's (A" followed by an ASCII) sN = 10's digit
AN = 1's digit
B1's Transmit SELCAL Code Selects/findicates the transmit code.
*910's (8" followed by an ASCII) sN = 10's digit
BN = 1's digit
E SELCAL Indicator Active “E1"" — flashes the display.
| | UEQ - turns the flashing off.
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Table 3-1.  Remote-Control Command Codes (Cont)

Code Name Description
Real-Time Clock Codes
| Time or Date Disptay Indicator “H” - the time display.
10" - the date display.

3 Time or Date Data Represents the time in the form of HHMMSS.
{"'$" followed by a six-digit BCD Represents the date in the form of YYMMDD.
number)

Yo Day-of-the-Week Indicator “9%1°" - Sunday.

("% followed by a digit from 1 "%2'" — Monday.
to7) .
“%7" — Saturday.

3.4.3 PT RETRANSMIT OPERATION
PT retransmit requires a retransmit cable as shown in Figure 3-10. This configuration will operate in LOS transmis-

sion only,

RADIO SET NO. 1 RADIO SET NO. 2
HOST (J4) HDST (J4)
GC 329 _ 6C 329
£
GND | A i i Al oD
g Y
AUD.OUT | B I | 14 D | MR
MCR | D . '\ J' l B[ AUDOUT
I e |
AUD QUT | & ] - E | AuDouT
I[1_) Il——~
PTT IN G 1 [ F S0 QUT
S0 QUT F ! }' C PTT IN
N
/"\‘
; Al onp
1
¢ ;—4 Bl AuDour
P/N 30-P27587D001 o ‘i&ﬁégsg

Figure 3-10. PT Retransmit Cable Diagram
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3.4.4 CT RETRANSMIT OPERATION
For information contact: Len Keifer or Duane Moore at Motorola GEG (602) 441-3710, or (602) 441-4380.

3.4.5 MODEM OPERATION

A four-section rocker-type DIP switch, S1, located on the Modem assembly, A10, allows the operator to select
several options. Figure 3-11 shows the factory set selections of $1. The down positions of the rocker switches are
the shaded areas in Figure 3-11. The positions of the DIP switch (S1) for the selectable options are as follows:

Internal differential control: S1-1 down position — right, S1-4 down position - left.

e Internal non-differential control: S1-1 down position — left, S1-4 down position — right.
External differential control: $1-1 down position — left, S1-4 down position - right. Pin L of X-mode cable
connection strapped to ground.

e External non-differential control: $1-down position — left, $1-4 down position - right. Pin L of X-mode cable
connection not grounded.

NOTE

These instructions apply to radios with Modem assembly 01-P22955H003. For other radios, see
appropriate operation manual.
*For external control of DifffNon Diff, both $1-1 and S1-4 pesitions must be setected.

{ EDGE OF BOARD

s

S1

EXT™

iNT/NON-DIFF 1 % INT DIEF
6V GATED Z -6V GATED RCV DATA
RCY DATA -2 %
>
Y co
INT DIFF/NON-BIFF 7 y _
CONTROL - /////’/ EXT DIFF/NON-DIEF

DCD

@

P

85884-5

Figure 3-11.  DIP switch

Change 1, 9/90 3-14



upert

Wil

| o

ool

Besiantaf

3.4.6

INTERFACE CHARACTERISTICS
Tables 3-2, 3-3, and 34 list the interface characteristics of the signals on the LST-5C power, HDST (handset), and

X-MODE connectors, respectively. Connector reference designation and part number are given in each table title.

Table 3-2.  Power Connector J1(M24308/3-1) Signal Characteristics

Pin Function
1 Power control: 21-30 Vdc input.
3 21-30 Vdc input,
5 Dc ground.
6 Power control: 21-30 Vdc input.
7 21-30 vdc input,
9 Dc ground.
Table 3-3. HDST Connector J4 (GC-283F-1-050) Signal Characteristics
Pin Function
A Ground.
B Plain-text audio output 1.6 Vrms nominal at
maximum volume setting with a 50-ohm load.
C Push-to-talk (PTT). Ground to transmit.
D Microphone input. 1 mV nominal for full modulation
into a 150-ohm |oad.
E Plain-text audio output. Connected to pin B.
F Receiver squelch. Outputs 0-5 Vdc with a 100K-

ohm pull-up to 5 Vdc; 10K to Gnd.

Taple 3-4.  X-MODE Connector J2 (MS3114E1 6-26S) Signal Characteristics

Signal

Pin Label Function impedance Level

A | CHASSIS GND Chassis Ground — —

B | XMTCT Cipher Text Input 3.3K-ohms 12+1Vp-p

C | XMTPT Plain Text Input 150 ohms 1 mVrms

D [ AUDGND Audio Ground — —

E { RCVPT Plain Text Cutput 50 ohms 1.6 Vrms

F | PTT Push To Talk Input 5 vdc

Receive 32K-ohms 5 Vdc
Transmit 32K-ohms to +5 vdc Gnd

G | +24V0OUT +24 Vdc Qutput Battery or power source | 500 mA maximum drain
H | HI XMT PT Hi-Level PT In 47K-ohms 0.3 Vrms

J 1 REMAUD Remote Audio Out 1500 ohms 0.23 Vrms

K | RTS Request To Send 50K-chms +5.3 Vde

L | EXT DIFF/NON Ext Diff/Non Diff Control 50K-ohms or Open Gnd/ + 5V or Open

DIFF OR NC or NC
M | RMT SQRTN Remote Squelch Return — —_
N | PT/CT CONTROL | Plain Text/Cipher 180K-ohms 24 Vdc (PT); open (CT)
Text Control

P | RCVDATA Heceive Data Qut 30 chms +5.3 Vdc

R | XMT DATA Transmit Data In 50K-chms +5.3Vdc

S | RMT DATA OUT Remote Data Out 470 ohms Logic low: 3-5.2 Vdc

Logic high: —5.5t0 —6 Vdc
3-15 Change 2, 4/91




Table 3-4. X-MODE Connector 42 (MS3114E1 6-263) Signal Characteristics {Cont)

‘; Signal ]
Pin Label Function impedance Level
a { RMTDATAIN Hemote Data in 6.8K-ohms Logic low: 3-15 Vdc
Logic high: 0.3to —15 Vdc
b | CTS Clear to Send 30 ohms +5.3Vdc
¢ | RCV CLK Receive Clock Output 30 ohms +53Vdc
T | RCVCT Gipher Text Output 20K-ohms =1.5Vp-p
U | bCD Data Carrier Detect 30 ohms +53Vde
vV | RMT 24V OUT Power Control Out -— 24 Vdc at 7 mA
W | RMT 24V IN Power Control In — 24 Vdc at 7 mA
X | DC GND Dc Ground — —
Y | SYNCLK Synthesizer Lock Signal — Locked: 3-5.2 Vdc
Unlocked: O Vdc
Z | RMT SQ WPR Remote Squelch Wiper 100K-ohms 0-6 Vdec, 1 mA max.
Notes: All /O data lines are MIL-STD-188C-1 14 compatible, with unbalanced outputs. All MIL-STD-188C-114
inputs are also unbalanced, with protection circuits, Differentially encoded mode is selected internally. Data
Carrier Detect line may be inverted internally. Clear To Send line may be inverted internally. Receive data
in the differently encoded mode may be inverted internally. Positive transitions of the Receive Clock signal
are lined up with the receive data transitions.

3.4.7. LST-5C DATA INTERFACE FOR NARROW BAND OPERATION

3.4.7.1. Description

The modem provides either 1200 bps biphase shift-keying (BPSK), or 2400 bps shaped-biphase shift-keying (SBPSK).
The 1200 bps BPSK is used with data devices that transfer data at 1200 bps. The 2400 bps SBPSK mode is used
with 2400 bps encrypted voice systems such as Sunbwrst Processor or ANDVT, or other data devices that transfer

data at 2400 bps.

In either 1200/2400 bps the modem is capable of encoding and decoding the data differentially (DIFF/NON-DIFF}. If
the differential mode is selected, both the transmitting and receiving station must be set to the differential mode.

The DIEF mode of operation is selected to ensure that the received data is always in phase with the transmitted data.
in the NON-DIFF mode, a 50% chance exists that the received data, presented to the data device, will be inverted
(180° out of phase} from the transmitted data. This is due to the two possible lock states (0° and 180°) of the Costas
loop. used to demodulate the carrier in the receive modem.

The only disadvantage with using the DIFF mode is the fact that approximately 0.5 dB of system sensitivity is lost,
which, except for those systems with very marginal links, is insignificant.

Figure 3-12 shows an example of differential encoding and decoding. The principle used is that the encoder will cause
a data transition (1 to O or 0 to 1) at the encoder output (2 and 3) if the input data bit was a 1" (1), and there will not
be a transition if the input data bit was a 0", On the receive side, the decoder will look at two encoded bits to deter-
mine if there was a data transition, or not. If there was a transition then itis decoded as a 17, if not, itis decoded as
a 0" {4). From this, it can be seen that the decoded data (4) is always in phase with the original data (1) regardless
of the phase of the encoded data, or the phase of the Costas loop (2 and 3).
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@ Data prior to Ditferential encoding
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@ Data afler Ditferential decoding

Figure 3-12.  Differential Encoding/Decoding Diagrams

3.4.7.2. Timing

Figure 3-13 shows the timing diagram for the interface between the modem and the data device.

When the LST-5C receives an RTS (Request-To-Send) signal from the data device, it keys the transmitter and, after
300 ms, returns a CTS (Clear-To-Send)-signal to the data device. The first 170 ms is required to allow the LST-5C
synthasizer to lock-up and the transmitter to come up to power. During the next 130 ms the UHF carrier is transmit-
ted, which allows the Costas loop in the receive modem to lock to the transmitted carrier. The transmit data device
must then provide an 80 to 100 ms preamble to allow the transmit and receive modem bitsyncs to lock. The preamble
must be a pattern with transitions, such as a 10101 pattern. This is required to generate the data clocks. Once the
bitsyncs are locked, intelligence data can be sent. If the data is interrupted, i.e. constant 1s or Os for 16 bits or more,
the bitsyncs loose lock and the preamble needs to be repeated.

If a compatible crypto device is used, the crypto device's preamble will lock the modem bitsync, and the chance of
having constant 1s or Os for 16 bits is nil.

The XMT signal from the transmitter and the RCV signal in Figure 3-13 are shown as binary data signals, but actually
are phase modulated UHF rf signals. If the DIFF mode is selected, these modulating signals will be differentially encoded
versions of the XMT data from the data device. The jitter shown at the start of those signals occurs because the
transmit modem bitsync has not yet locked. The RGV signal is then used to lock the receive bitsync. Until the receive
modem bitsyne locks, the RCV Ciock and the RCV DATA will also be unstable.

The DCD (data-on-carrier-detect) will go “'HI'" when it detects even unstable data on the carrier. This line is used to
alert the receiving data device that data is coming.
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Figure 3-13. Interface Timing Diagrams

3.4.7.3 Diff/Non-Diff Selection

The selection between DIFF/NON-DIFF mode is done with a four section DIP switch located on the modem assembly.
The radio cover, which contains the modem, must be removed to reach this switch. The -H003 modem allows the
operator to set the switch selections so that external control of DIFF/NON-DIFF is possible. In that case, pin L of the
X-mode connector must be grounded to select DIFF, and be open to select NON-DIFF. Information on selecting switch
positions is found in paragraph 3.4.5. Interface characteristics of the X-mode connector, such as function, impedance
and signal leveis are found in Table 3-4.

3.4.7.4. Synchronous/Asynchronous

The LST-5C modem essentially operates in the asynchronous mode; that is, a transmit clock from the data device is
not required to transfer data.
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