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SECTION 1

1. INTRODUCTION
1.1 GENERAL INFORMATION

This manual provides operation and maintenance instructions for the PTPE-100/101
Preamp System. The Preamp System consists of two packages, one containing the Preamp, the
other the Preamp Control. The Preamp package amplifies and filters the signals received from the
satellite, while the Control unit provides the operating voitage and the transmit/receive control to
the Preamp. The PTPE-100 model includes bandpass filtering from 225 MHz to 400 MHz. The
PTPE-101 passes the satellite downlink frequencies from 225 to 270 MHz, while rejecting the
uplink frequencies from 290 to 400 MHz. This is especially important where more than one
satellite terminal and/or other UHF transmitters are co-located. The Preamp system is fully
compatible with Motorola’'s AN/URC-101 through -112 series satellite transceivers and with the
LST-5A/B Lightweight Satellite Terminal; either system may be operated through a 200 Watt
power amplifier (AM-7175/URC).

1.2. ABBREVIATIONS AND GLOSSARY

AM AMPLITUDE MODULATION

ANT ANTENNA

BCN BEACON

CT CYPHER TEXT

cw CONTINUOUS WAVE

COMSEC COMMUNICATIONS SECURITY

dB DECIBEL

EIRP EFFECTIVE ISOTROPIC RADIATED POWER

M FREQUENCY MODULATION

FREQ FREQUENCY

HDST HANDSET/HEADSET

HZ HERZ

kHz KILOHERZ

LED LIGHT EMITTING DIODE

MHz MEGAHERZ

PS POWER SUPPLY

PT PLAIN TEXT

P1T PUSH-TO-TALK

RCV RECEIVE

RF RADIO FREQUENCY

RT RECEIVER-TRANSMITTER

SATCOM SATELLITE COMMUNICATIONS

SINAD RATIO OF: SIGNAL + NOISE + DISTORTION
NOISE + DISTORTION

sQ SQUELCH



TR TRANSMIT-RECEIVE

UHF ULTRA HIGH FREQUENCY

Vdc VOLTS, DIRECT CURRENT

VOL VOLUME

VSWR VOLTAGE STANDING WAVE RATIO

w WATT

X-MODE INTERFACE CONNECTOR FOR COMSEC EQUIPMENT

1.3 EQUIPMENT DESCRIPTION
1.3.1, CONTROL UNIT

The Control Unit controls the operation of the Preamp through signals from the
transceiver's X-mode connector to J1 of the Control Unit. Three signails are used to operate the
Preamp system, (1) 28 Vdc operating voitage, supplied by the transceiver, (2) the PTT (push-to-
talk) signal for receive/transmit control and, (3) the Synthesizer Lock line , used to inhibit the
transmitter when the Preamp system is in the receive mode. This condition occurs when an
AN/URC- transceiver's Beacon mode is activated. As a result, when an AN/URC- transceiver is
connected to the Preamp System the Beacon mode is inhibited unless the Preamp System is
tumed off. (ON/OFF switch on Control Unit set to the OFF position). All other X-mode pins from
the transmitter are connected to J1 to be fully X-mode compatible with peripheral equipment. This
equipment, COMSEC device, FAX, or computer interface etc., connects to J2 of the Control Unit,
which is a pin-to-pin connection to J1. The 28 Vdc operating voltage for the Preamp is applied to
the Preamp through the coaxial cabie from J4 on the Control Unit to J1 on the Preamp. This
voltage is present only in the receive mode when the Preamp system is turned on. When the
transmit mode is selected, by grounding the PTT line, or when the Preamp system is turned off,
the 28 Vdc is removed, relays in the RF ampilifier in the Preamp Unit are de-energized and the
Preamp Unit is placed in a bypass mode.

1.3.2, PREAMP UNIT

The Preamp Units’ internal circuitry consists of an RF amplifier (Z1), two coaxial relays (K1
and K2) and two reed relays (A1K1 and A1K2), a highpass filter (FL1), a lowpass filter (FL2) and a
12Vdc voltage regulator (U1). The RF ampilifier provides the gain of the the received signai. The
two coaxial relays select the path for the RF signal, either through the filters and ampilifier in
receive or straight through in transmit. The reed relays provide the ampilifier with a minimum of 55
dB of isolation from the transmit signal. The highpass filter rejects all frequencies below 225 MHz;
the lowpass filter in a PTPE-100 rejects all frequencies above 400 MHz while the lowpass filter in a
PTPE-101 rejects all frequencies above 270 MHz and provides 30 dB of attenuation to



frequencies in the range of 290 to 400 MHz, which includes the satellite uplink frequencies. The
12 Vdc regulator converts the 28 Vdc from the Control Unit to the 12 Vdc operating voltage for
the RF amplifier and the reed relays.



1.4. FEATURES

Features of the PTPE-100/101 system are summarized as follows:

* 4 dB noise figure

= 11 dBgain

* no medification required to the transceiver

«  no power or control cable required to the Preamp Unit

« protection from AN/URC- and LST-5A/B beacon operation

*  NO power source required, system is powered from the transceiver

» transceiver may be operated with a 200 Watt Power Amplifier (AM-7175/URC)



1.5. REFERENCE DATA
The operating parameters of the PTPE-100/101 Preamp System 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: OPERATING PARAMETERS

Frequency Range : PTPE-100 225 to 400 MHz.
PTPE-101 225 to 270 MHz

Frequency Rejection: PTPE-101 (290 to 400 MH2) —————————30 dB min.
Gain: 11 dB
Noise Figure: -4 dB max.
Insertion Loss (XMT): —— 0.5 dB max.
Operating Voitage from Transceiver: 22 - 32 Vdc.

| Operating current: 0.20 Amps max.

TABLE 1-2: MECHANICAL DATA

Preamp Unit: Height: 2.3 inches
Width 4.4 inches
Length 6.1 inches
Weight 1.9 pounds

Control Unit: Height 2.2 inches
Width 2.5 inches
Length 7.0 inches
Weight 1.45 pounds

TABLE 1-3: ENVIRONMENTAL DATA

Temperature (operating) 29°C to +55°C
Humidity: 95% relative
Altitude (operating) 15,000 feet, MSL




SECTION 2

2. _OPERATION

This section contains the operating instructions for the PTPE-100/101 Preamp System. For
the installation instructions refer to section 3.

2.1. GENERAL INFORMATION

The PTPE-100/101 Preamp System was designed to operate with an AN/URC-101
through -112 satellite transceiver or with a LST-5A/B lightweight satellite terminal on the
FLEETSAT UHF SATELLITE system. The satellites are in geostationary orbits and their locations
are shown on figure 2-1. The large circles on figure 2-1 indicate the antenna patterns (footprints)
of the four sateliites in the FLT SAT system. The edge of the footprint depicts a ground terminal
antenna elevation angle of 10 degrees.

The satellite operates as a relay station which receives an uplink frequency and translates that to a
lower downlink frequency. The terminal transmits on the uplink frequency and receives on the
downlink frequency.

2-1
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FIGURE 2-1: FLEETSAT SATELLITE LOCATIONS



2.2. CONTROLS and CONNECTORS

f

O @

PRE-AMP  XCVR/PA )

©zs

KY-57/58 X-MODE
Ol @ @ @O
A\S g —J
Figure 2-2: PREAMP CONTROL UNIT
TABLE 2-1: CONTROLS and CONNECTORS
PREAMP CONTROL UNIT
CONT/CONN TYPE DESCRIPTION
St Toggle switch Tums Preamp ON or OFF. The red LED,
POWER ON/OFF when lighted, indicates that power is
turned ON
J1 19 pin male Connects to the radio X-MODE connector.
X-MODE connector Receives the 24 Vdc operating voltage for
the Preamp system, transmit/ receive
information and beacon protection from
the radio. Other X-MODE functions are
also present.
J2 19 pin female Allows connection of COMSEC or other
KY-57/58 connector X-MODE equipment to this connector. The
pin functions are the same as the AN/URC-
radio's X-MODE connector
J3 "N" type coaxial Connects to the antenna connector of the
XCVR/PA connector radio or power amplifier. Passes the receive
signal to the radio and the transmit power
from the radio or PA.
J4 . "N" type coaxial Connects to J1 of the Preamp Unit using
PRE-AMP connector low loss 50 Ohm coaxial cable.
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Figure 2-3: PREAMP UNIT
TABLE 2-1: (CONT.)
PREAMP UNIT
CONT/ CONN TYPE DESCRIPTION
J1 - CONTROL "N" Type To PREAMP CONTROL UNIT
J2 - ANTENNA *N" Type To satellite antenna

2.3 OPERATING PROCEDURES

When the installation outlined in section 3 has been completed, the Preamp System is
ready for operation. Refer to the radio's operation manual for instructions on the radio set-up. The
radio’s operating procedures are not effected by the installation of a Preamp Unit. The operation
instructions for the Preamp Unit consist of switching the power switch ON or OFF. A red LED
indicates power ON. When ON, the Preamp provides a minimum of 11 dB of receive gain and is
bypassed in the transmit mode. With the power switch turned OFF, the Preamp is also in the
bypass mode and the radio system operates as if the Preamp is not there.




OPERATING CAUTIONS

1. DO NOT bypass the Preamp Unit, connecting the Preamp Control connector J4 directly
to the antenna. The Preamp Control will blow a fuse if the power switch is in the
ON position.

2. LST-5 (without A or B suffix) radios were not equipped with protection circuitry to
prevent Preamp damage when the radio’s beacon is activated. If a Preamp
System is used with a LST-5 radio, DO NOT turn the beacon ON when the
Preamp is turned on. Serious damage to the Preamp will resuit. LST-5A and
LST-5B radios are fully beacon protected as well as all AN/URC- series radios




SECTION 3

3. INSTALLATION
3.1. GENERAL INFORMATION

This section contains the information necessary to install a PTPE-100/101 system in an AN/URC- series ora
LST-5A/B series satellite installation.

CAUTION
DC Voltage to operate the Preamp is supplied by the PTPC-100 Preamp Control
Unit via the Coax cable. DO NOT bypass the PTPE-100/101 and connect J4 on
the Preamp Control Unit directly to the antenna unless the Preamp Control Unit
ON/QFF switch is in the OFF position, or an internal fuse will blow.

3.2. DETAILED INSTALLATION

The following procedure describes the installation of a Preamp system in a AN/URC- satellite installation and
in a LST-5A/B installation. In any installation it is very important that the Preamp Unit is installed as close to the
antenna as possible to realize the maximum benefit from the Preamp system. -

2.2.1, ANJURC- series RADIO INSTALLATION

To install the Preamp System in an AN/URC- system, connect the equipment as shown in figure 3-1, or 3-2 if
an AM 7175 200 Watt Power Amp. is part of the system. Figure 3-3 shows the interconnect cable diagram.

3-1



TO ANTENNA

&

oY J2 |a

of BB 44

PRE-AMP &3
PTPE~101

01-P04548L0 10
wi

KY-57/58

w4

W2 and W3 - 50 Ohm COAX

z W1- PTPC-200 (SEE FIG.3-3)
PTPC-100 W4 - PTKY-100 (KY-57)
PRE-AMP CONTROL

- PTKY-101 (KY-58)
PTPC-100/PTPE~101A
01-P29109B00O 1

D

FIGURE 3-1: AN/URC- / PTPE-100/101 INSTALLATION

TO ANTENNA 200y PA
AM~7 175 /URC
é 0 1-PO9986U002
o J2 ko mQO
8°500:
re) J1 fo} ’
PRE-AMP &3
PTPE-101
AN/URC-110 RADIO
01-P04548L0 10
w1
KY-57/58 W2, W3 and W4 - 50 Ohm COAX
“ W1- PTPC-200 (SEE FIG.3-3)
PTPC-100 W5 - PTKY-100 (KY-57)
PRE-AMP CONTROL - PTKY-101 (KY-58)
PTPC-100/PTPE-101R

01-P29 109B0O01

FIGURE 3-2: AN/URC- / AM-7175 / PTPE-100/101 INSTALLATION
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MS3116J14-19P MS3116J14-1 8S

A

“DZIMWDIUZI<rOaXMNOooc

HVZIMODIUIET<rOoXNOoocy»

CHASSISGND  CABLE MODEL NUMBER PTPC-200
g :: PART NUMBER 30-P29108B001
AUD GND

;’;TOUT PTPC-100, J2 PIN FUNCTIONS

+24 V WHEN USED WITH AN/URC-SERIES
HILVLPTIN

PT/CT CONT

cTour

SYNC LK

RC BAND 3 OUT

FM INHIBIT

SQ TONE DISABLE (URC-104)

RECSQ

RC BAND 2 OUT

SPARE

MIX HI/LO

FIGURE 3-3 AN/URC- TO PTPE-100/101

INTERCONNECT CABLE DIAGRAM

In the above installation J2 on the Preamp Control Unit is a direct duplication of J2 {(X-MODE) on the
AN/URC- radio. Any equipment normally connected to J2 on the radio, COMSEC devices etc., may now be
connected to J2 of the PTPC-1000 Preamp Control Unit. In this installation, the pin functions of J2 (PTPC-100) is’

as shown in figure 3-3.

3.2.2. LST-5A/B RADIO INSTALLATION

To install the Preamp System in an LST-5A/B system, connect the equipment as shown in figure 3-4, or 3-5
if an AM-7175 200 Watt Power Amp is part of the system. Figure 3-6 shows the interconnect diagram when an
LST-5A/B is operated with a Remote Control Unit, and figures 3-7 and 3-8 show the interconnect cable diagrams.



TO ANTENNA

2

J2

LST-SB
01-P229652H002

o f 1
) B o
PRE-AMP 3eeaoo 8-8
PTPE-101 j
W2 ‘ © @ .
w3
W1
KY-57/58 W2 and W3 - 50 Ohm COAX
W1- PTPC-300 (SEE FIG.3-8)
prc-1og W4 - PTKY-100 (KY-57)
PRE-AMP CONTROL - PTKY-101 (KY-58)
PTPC-100/PTPE-101R
01-P29 109800 1

FIGURE 3-4: LST-5A/B TO PTPE-100/101

INSTALLATION
é AM=7175 /URC
01-PO9E85U002
oo LST-5B
o @O | W2 -
O @@.\ QoE229821002 .

e u @ o]

388800 8-6]
PRE-AMP Q\ - o
PTPE-101 ) (B BEE)]
S O ;S

" ,
Wi
oS
KY-57/58 [ @ W2, W3 and W4 - 50 Ohm COAX
- W1- PTPC-300 (SEE FIG.3-8)
—FTPC=T00 W5 - PTKY-100 (KY-57)
PRE-AMP CONTROL - PTKY-101 (KY-58)
PTPC- 100/PTPE- 101A
01-P29 1098001

FIGURE 3-5: LST-5A/B / AM-7175 / PTPE-100/101 INSTALLATION
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If the LST-5A/B is to operated with a Remote Control Unit, Junction box LSJU-100 is required to make all
connections as shown in figure 3-6

TO ANTENNA
° J2 LST-5B
01-P22962H002
( I LSRU-100
o R e S — : REMOTE CONTROL UNIT
PRE-AMP &3 — o
PRE- AP © o0 5] |2
©® [H BEE] -~
PECRE
wi L
Im m!
[|Lssu-100 ] —
TO COMSEC
EQUIPMENT
PTPC-100
PRE-AMP CONTROL W1/ W2- SEE FIG 3-7
PTRC~100/PTPE-101A W3- PTPC-300 (SEE FIG.3-8)

01-P29109B00 1

FIGURE 3-6: LST-5A/B TO PTPE-100/101 INSTALLATION

In the above installation, J2 on the Preamp Control Unit is not a direct duplicatidn of J2 (X-MODE) on the
LST-5A/B radio, the PTPC-100 connector has 19 pins while the radio's X-MODE connector has 26 pins Figure 3-
9 shows the pin functions of J2 on the PTPC-100 in this installation. Peripheral equipment may still be connected
to this connector but correct cabling will have to be determined. The remote controlled system is designed to have
a COMSEC device (AN/CSZ-1, KY-57/58) connected to the Remote Control Unit.

3-5
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A A|] CHASSIS GND
B B| XMTCT

C Cl] XMTPT

D D| AUDGND

E E| RCVPT

F F| PTT

G G| +24V

H H| HIXMTPT

N N{ PT/CT CONT
T T] RCVCT

K K| RTS

L L| XMTCLK

P P| RCVDATA

R R| XMT DATA

U ul| OCD

b b| CTS

c c] RCVCLK

J J| RMTAUD

M M| REMSQRTN
S S| RMT DATA OUT
\Y v] RMT24VOUT
‘W w| RMT 24V IN
X X| DCGND

a v a| RMTDATAIN

FIGURE 3-7: REMOTE LST-5A/B INTERCONNECT CABLES
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MS3116J14-19S

A| CHASSISGND

XMT CT
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AUD GND

PTPC-300

RCVPT

PTT

+24 V

HI XMT PT

PT/CT CONT

RCVCT

RTS

XMT CLK

RCV DATA

XMT DATA

oCco
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CTS
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\

RCV CLK

FIGURE 3-8: PTPC-300 INTERCONNECT CABLE

PIN FUNCTIONS OF PTPC-100, J2
WHEN USED WITH LST-5A/B .

-V ZIMBI<rOXMNunooc?>»

CHASSIS GND
XMTCT
XMT PT

AUD GND
RCVPT

PTT

+24 V

HI XMT PT
PT/CT CONT
RCVCT

RTS

XMT CLK
RCV DATA
XMT DATA
DD

CTs
RCVCLK

FIGURE 3-9: PTPC-100 J2 PIN FUNCTIONS IN LST-5A/B SYSTEM



SECTION 4

4. MAINTENANCE

4.1. GENERAL INFORMATION

This section contains all the documentation required to troubleshoot, repair and maintain
the Preamp System. Included in this section are: circuit descriptions, schematic diagrams, parts
lists and wiring diagrams. Also included is the fuse replacement procedure.

4.2. CIRCUIT DESCRIPTION

4.2.1. CONTROL UNIT

Referto figure 4-1, the schematic diagram of the Preamp Control Unit, to follow this circuit
description.

When the ON/OFF switch is tumed ON, 28 Vdc appears at the emitter of Q1. In the receive
mode the PTT line is high,turning Q2 on, this also turns on Q3 after capacitor C2 discharges
through R7. This delay ensures that the transmitter is completely shutdown before the Preamp
goes into the receive mode. When Q3 conducts, Q1 is turned on, providing 28 Vdc at its '
collector. This voltage goes through L3, F1, L2 and L1 onto the center conductor of the coax
cable to the Preamp (PTPE-100/101). 28 Vdc on the coax places the Preamp in the receive mode
and tumns the Preamp on. If the PTT line is pulled low (transmit mode), Q2 stops conducting and
Q3 and Q1 are turned off. This removes the 28 Vdc from the Preamp, placing it in the transmit
mode. With the Preamp in the receive mode, 28 Vdc is present on the collector of Q1 and Q4 is
tumed on. This places a ground on the SYNTH. LOCK line to the radio, preventing it from
transmitting until the 28 Vdc is removed from the collector of Q1 by pulling the PTT line low
(transmit mode) or turning the Preamp OFF.

4-1



422, PREAMP UNIT

Refer to figure 4-2, the schematic diagram, for the following text.

The following major components are contained in the Preamp Unit:

1. RF Amplifier Z1

2. Voltage Regqulator U1

3. Transmit bypass relays K1 and K2

4. Isolation reed relays A1K1 and A1K2

5. Low pass filter FL2

6. High pass filter FL'1

When in the receive mode, +28 Vdc appears at J1 and is applied to Voltage regulator U1,
which produces +12 Vdc to operate the RF ampilifier Z1 and to energize reed relays A1K1 and
A1K2. The +28 V also energizes relays K1 and K2, which directs any signal from the antenna to
the input of Z1, via J2, FL1 and FL2. Relays A1K1 and A1K2 are closed at this time, so that the
output of Z1 is passed through relay K1 to J1, and then via the coax cable to the Preamp Control
Unit. _

When the Preamp is tumed OFF or when the radio is placed in the transmit mode, the 28
Vdc is removed from the coax cable and J1, causing all relays to de-energize. With K1 and K2 de-
energized in the normally closed (NC) position, the RF path from J1 to J2 bypasses the Preamp.

4.3. MAINTENANCE
4.3.1,. OPERATOR PREVENTIVE MAINTENANCE
Operator maintenance is limited to cleaning the exterior surface of the units.
1. Remove dust and loose dirt with a clean soft cloth.
2. Remove grease, fungus and ground-in dirt from the equipment by spraying with Freon F
cleaning compound and wiping with a clean soft cloth. Male connectors should be wiped

with the same compound. Female contacts should be cleaned by using a soft brush after
spraying with the cleaning compound.

432, FUSE REPLACEMENT

Fuse F1 prevents major damage to the Preamp Control Unit, in case the 28 Vdc on the coax
from J4 on the Control Unit is shorted. This condition occurs if the Preamp Unit is physically



bypassed with the 28 Vdc turned on. With J4 connected directly to an antenna, which presents a
very low resistance, the excessive current will biow the fuse. Replacement of the fuse requires
that the Preamp Control Unit be removed from its case by loosening four screws on the corners.
The fuse is located between feedthrough capacitor C5 and E4 on the A1 board. A spare fuse is,
provided and is soldered to the cover of the RF shield. Remove the blown fuse by unsoidering its

leads and replace with the spare fuse.
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