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Q LMC30051/LMC30052 SPECIFICATIONS 

~--------------------

1. LMC30051/LMC30052 Specifications 
The following specifications are intended for testing and servicing the 
Repeater. Specifications are subject to change without notice. 

1.1 General 
Operating Mode 

Frequency Range 
Receive 
Transmit 

TransmitlReceive Separation 

Channel Spacing 

Channel Increment 

Supply Voltage 

Full Duplex 

221-222 MHz 
220-221 MHz 

1 MHz 

5kHz 

2.5 kHz 

240 V AC 110 V AC 

Current Drain (typical, std test signal) 
Transmit 25 W 0.34 A 0.70 A 

1.52 A 
0.33 A 

Transmit 100 W 0.71 A 
Receive 0.19 A 

Temperature Range 
Operational 
Storage 

Dimensions 
Width 
Depth 
Height 

Weight 

Approvals 

Audio Frequency Response 

1.2 Receiver 
Sensitivity 

20dBSINAD 
12dBSINAD 

Selectivity 

Intermodulation 

Spurious and Image Rejection 

Distortion 

RF Input Impedance 

Frequency Stability 

-30°C to +55 °C 
-40 °C to +85 °C 

482mm 
360mm 
177mm 

12.02 kg 

(19.0") 
(14.2") 
(1.95") 

(26.45Ib) 

FCC Part 15, 90 

±0.75 dB, 300 Hz to 3 kHz 

< -107 dBm, typically -112 dBm 
< -115dBm 

> 50 dB at 5 kHz 

65 dB 

70 dB 

3% 

50 n , unbalanced to ground, 
maximum VSWR 2:1 

± 0.1 ppm 
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1.3 Transmitter 

RF Output Power, Nominal 
(Peak Envelope Power) 25W 100W 

RF Output Power, Minimum 
(Peak Envelope Power) 1W 4W 

Spurious & Harmonic Emissions -61 dBc -67 dBc 
(S 250 kHz from Channel 
centre. Reference largest in 
channel signal in 100 Hz 
bandwidth) 

Spurious & Harmonic Emissions -69 dBc -75 dBc 
(~ 250 kHz from Channel 
centre. Reference largest in 
channel signal in 10 kHz 
bandwidth) 

Audio Modulation 4KOOJ3E 

RF Load Impedance 50 n, unbalanced to ground 

Frequency Stability :t 0.1 ppm 

1.4 Frequency Standard 
Output Level 3±2dBm 

Input Level 0±10dBm 

Frequency 10.000 MHz 

Frequency Stability :to.l ppm 
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2. Introduction 

2.1 Scope of Manual 

This service manual contains installation, operation and service 
information for the Linear Modulation Technology Limited Repeater 
Site. This manual applies to both 25 W (LMC30051) and 100 W 
(LMC30052) equipment. 

2.2 Definitions 
ADNT 
AGC 
CCITT 

CTU 
DSP 
DTMF 
FFSR 
FPU 
12C 
PABX 
PSTN 
PTI' 
RFU 
SCL 
SDA 
SDM1 
SDM2 
SINAD 
SPU 
TCC 
TTIB 
VSWR 

Advance Digital Network Trunking 
Automatic Gain Control 
Consultatif Committee Internationale Telephones et 
Telecommunications (now ITU) 

. Control and Trunking Unit 
Digital Signal Processor 
Dual Tone Multiple Frequency 
Feed Forward Signal Regeneration 
Front Panel Unit 
Inter-Integrated Circuit (bus). 
Private Automatic Branch eXchange 
Public Switched Telephone Network 
Press To Talk 
Radio Frequency Unit 
Serial clock 
Serial data 
Short Data Message Type 1 
Short Data Message Type 2 
Signal/Noise and Distortion 
Signal Processing Unit 
Trunking Channel Controller 
Transparent Tone In Band 
Voltage Standing Wave Ratio 

2.3 Reference Documents 

MPT1327 A Signalling Standard for Trunked Private and Land Mobile 
Radio Systems (Radiocommunications Agency (UK». 

MPT1343 System Interface Specification for Radio Units to be Used 
with Commercial Trunked Networks Operating in Band ITI 
and Sub-Bands 1 and 2. (Radiocommunications Agency (UK». 

MPT1376 Co-existence Standard for Transmitters and Receivers 
Operating in 5 kHz Channels (Radiocommunications Agency 
(UK». 
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2.4 Related Documents 

• LMM 3115 Mobile Service Manual (SM/01f2.0) 

• SYSCON Manual (TUl211.4) 

• Trunking Technical Reference Manual (TU13/1.1) 

2.5 Equipment Description 

2-2 

The Repeater Site is part of the LM trunked radio system which allows 
mobiles to communicate using 5 kHz channel assignments. A modulation 
scheme called Linear Modulation is used, which is spectrally efficient 
and provides a medium particularly suited to the varying propagation 
effects (e.g. multipath and Doppler) encountered in a typical mobile 
environment. The system is designed for speech and data use, with data 
rates of 14,400 bits per second achievable. 

The repeater employs digital signalling and provides trunked operation 
using the Advanced Digital Network Trunking (ADNT) system, based on 
the UK specification MPl'1327. The unit provides features such as 
Status Calls, Call Queueing, Priority Calls, Data Calls, Emergency 
Calls, Group Calls, Individual Calls and Telephone Connection. 

The system is completely modular, allowing easy expansion from a 
simple local system, to a large multi-channel, multi-site network. 
Channels may be added or removed with the system 'live', and the 
system will automatically re-configure itself to use the new equipment. 
Up to 24 channels can be accomodated on a single site. Single site 
installations can be upgraded to multi-site by adding a Central Control 
Computer. Up to 10 sites can be linked in this way. 

The system is fully automatic, and can operate unattended. It can be 
remotely controlled using a Control Terminal connected via a modem 
and telephone line. Refer to the SYSCON Manual (TUl211.4) for details 
of operation of the Control Terminal. 

The Repeater Site consists of, as a minimum, the following equipment 
mounted in standard 19 inch cabinets: 

• Up to 24 Channel Shelves 

• Frequency Standard (a minimum of one per 5-channel rack) 

• System Control Interface (SCI) 

• Combining and Duplexing System. 

2.5.1 Channel Shelf 

A channel shelf consists of a two-frequency duplex radio channel which 
provides base to mobile communication and a talkthrough connection for 
mobile to mobile, along with trunking signalling and control. It operates 
on the 200 channels in the 220 MHz band (220-221 MHz repeater 
transmit, 221-222 MHz repeater receive). It is a 4U high unit, consisting 
of five modules which can be removed independently from the shelf. 
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• Receiver Module 

Receives radio frequency signals from LM mobiles, demodulates the 
resulting Transparent Tone In Band (TTIB) signals, corrects for 
fading and Doppler effects using Feed Forward Signal Regeneration 
(FFSR), and passes the recovered audio signal to the TCC. It is 
controlled by the TCC via an 12C bus. 

• Trunking Channel Controller 

Responsible for controlling the radio modules, generating and 
interpreting trunking signalling, and routing audio signals. It also 
forms part of the distributed processing for the trunking system. All 
the TCCs in a site are connected together, and to the System Control 
Interface by a high speed Serial 110 bus. 

• Exciter Module 

Takes an audio output from the TCC, produces from it a baseband 
TTIB signal, and directly converts it up to the transmit frequency for 
driving the PA It uses a feedback signal from the PA to linearise the 
amplifier using a technique known as Cartesian Loop Linearisation. 
The whole operation of the exciter is controlled by the TCC via an 12C 
bus. 

• Power Amplifier 

Takes the RF signal from the Exciter and amplifies it to a level 
suitable for radiation from an antenna. A feedback loop to the Exciter 
makes the transmitter highly linear, to meet statutory near-channel 
radiation specifications. It is available in 25 W and 100 W Peak 
Envelope Power (PEP) ratings. 

• Power Supply Unit 

This is a switched-mode power supply which converts AC supply to 
DC. The 100 W power amplifier requires 28 V and 14 V DC. All the 
other modules require 14 V DC. It is available in two power ratings. 
The 200 W version is for use with the 25 W P A, and the 400 W version 
is for use with the 100 W PA 

2.5.2 Frequency Standard 

This is a precision frequency standard containing an ovened oscillator, 
which generates a highly stable (0.1 ppm) 10 MHz frequency reference 
from which all the RF local oscillators are derived. All the local 
oscillators within the Receiver and Exciter modules are locked to this 
reference. The unit provides 11 outputs so that it can drive 5 channels, 
and have a spare output for connection to test equipment, or chaining to 
other racks. It also has an input allowing it to be locked to an external 
reference for improved stability or chaining. 

2.5.3 Combining System 

The Combining System combines together the outputs of all the channel 
power amplifiers providing transmitterltransmitter isolation to reduce 
intermodulation effects. It also provides transmitterlreceiver isolation 
(duplexing) to prevent blocking of the receivers. It comprises a Circulator 
and Tuned Cavity for each transmit channel, a Transmit Duplex Filter, 
a Receive Duplex Filter, and a Receive Signal Amplifier (RSA) which 
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includes a band-pass filter. The combining system is mounted in a 
separate rack. 

2.5.4 System Control Interface 

The SCI controls the authorization of users onto the system, the 
collection of billing data, control of system parameters, and general 
system monitoring. It is usually controlled using SYSCON. Refer to the 
SYSCON Manual (TUl211.4) and Trunking Technical Reference Manual 
(TU13/1.1) for details of the operation of the SCI. 

2.5.5 System Control and Monitoring 

The system can be monitored remotely, or locally using the SYSCON 
program. SYSCON can monitor multiple sites (up to 10), records failures 
and can be used to generate automatic alarms. 

2.5.6 System Options 

A single repeater rack can be supplied with between 1 and 5 channel 
shelves. A site can have up to 24 channels, so a large system will require 
several racks. Each rack needs its own frequency standard, and these 
must be locked together using the external input connector. 

The PA modules can be supplied as either 25 Wor 100 W units, 
depending on the licence conditions, coverage required and the 
reciprocity of the system. When calculating the radiated power from a 
site, the antenna gain, feed cable; combiner unit and filter losses should 
be taken into account. Because of the insertion losses through the 
combining equipment, it is likely that 100 W units will be used in most 
systems. 

Other units include: 

• Central Computer (CC) 
Required to link together and control the various sites for multi-site 
operation. Also provides connection to telephone services. 

• Single-Site Interconnection Controller (SSIC) 
For telephone interconnection on a single site network where there is 
no CC available. 

• PCMSwitch 
Needed for routing the audio in multi-site and telephone interconnect 
installations. 

• Line Interface Unit (LIFU) 

May be required between the channel shelf and the switch, to provide 
line level matching, companding and isolation. 
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2.6 On-Site System Testi ng 

On-site system testing is described in Sections 10 and 11. 

Section 10 is for simplified on site testing and tests receiver SINAD, 
transmitter output power and general operation. An HP 8920B test set 
or similar is used for this test. 

Section 11 is for full on site testing and is a more comprehensive test 
including tests for output purity. 

Normally the tests in section 10 will be used to commission a site but if 
problems have been, or are likely to be encountered concerning sideband 
emissions, noise, co-siting etc. the tests in section 11 should be 
performed. This test requires two signal generators and a spectrum 
analyser. The test can also be used in the workshop to check equipment 
before putting it into the field. 
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3. Linear Modulation 

.3.1 Definition 

Linear Modulation (LM) is a Radio Frequency (RF) transmission 
technique suitable for the transfer of speech and high speed data over a 
radio bearer which is extremely narrow band. In this context narrow 
band is a 5 kHz bandwidth radio channel. 

The speech quality over a 5 kHz channel using LM techniques is 
comparable to that achieved from a 12.5 kHz channel using Frequency 
Modulation, and can be better under some circumstances. The available 
bandwidth supports data transmission rates up to at least 14,400 bits 
per second (V32bis). The system has good adjacent and co-channel 
performance exceeding that specified for narrow band systems both by 
the DTI in the United Kingdom and the FCC in the United States. 

Note also that for Linear Modulation systems, transmitted power is 
related to the modulation level. This is unlike FM systems, which 
transmit a constant envelope. This fact provides a lower power 
consumption for LM equipment when compared to AM or FM equipment 
which is particularly important for the sizing of standby power systems 
and for hand-portable units. 

3.2 LM Methods 

Linear Modulation uses a number of methods to achieve this high 
quality performance. These are the use of a Transparent Tone In 
Band ('rrIB) reference signal, Feed Forward Signal Regeneration 
(FFSR) for signal recovery and Cartesian loop linearisation of the RF 
transmitter. 

3.2.1 Transparent Tone In Band 

A calibrated tone is inserted into the audio band. None of the wanted 
audio is lost as a gap is specially created for it. The pilot tone is used in 
the receiver to remove path distortions from the audio. 

3.2.2 Feed Forward Signal Regeneration 

In the receiver, FFSR is used to correct for Doppler shift and multipath 
distortions which affect signals when transmitted in mobile 
environments. The distortions on the path are calculated from the 
received pilot tone, and the whole audio band is then corrected for these 
distortions. 

Tl'IB and FFSR together provide excellent resistance to mobile 
distortion effects and provide a transmission environment suited to 
carrying very high quality speech and high speed data. 
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3.2.3 Cartesian Loop 

The Cartesian loop provides a linear transmitter which does not distort 
the signal and minimises radiation into adjacent and near channels. 

3.3 Transmission Process 

3-2 

The splitting process and the tone insertion occurs in a Digital Signal 
Processor (DSP). The DSP can perform manipulations to the signal in 
the digital domain which are not possible in the analog domain - for 
example, the use of negative frequencies. 

The audio signal from the microphone is first passed through an analog 
to digital (A to D) converter and then input to the DSP. This digital 
audio signal, which has an audio spectrum between 300 Hz and 3000 Hz, 
undergoes TTIB processing. This splits the band at 1650 Hz to give an 
upper and lower sub-band. The two sub-bands are then shifted apart 
from each other in frequency to form a gap 600 Hz wide. 

A pilot tone is inserted between between the two sub-bands. The 
resulting audio signal is used to modulate the Cartesian Loop 
transmitter. 

Internally the DSP represents the audio signal not simply as the digital 
stream derived from the A to D converter but as a complex quantity in 
Cartesian form (e.g. the instantaneous value at any point in time is not 
defined by amplitude and phase but by a Cartesian co-ordinate value 
using 1 and Q axes, which represent the instantaneous amplitude and 
phase). 

The dynamic amplitude and phase of the RF signal 
needs to be known and controlled. 
Definition of a signal in terms of phase and 
amplitude is possible but it is easier to handle the 
signals in terms of a co-ordinate system, hence the 
Cartesian or I and Q description. 
This is made a practical proposition if the 
manipulation is in the digital domain. 

Figure 3-1 

Q 

Amplitude 

Phase 

It also takes the all positive 300 to 3000 Hz input audio signal, and 
places it symmetrically about a nominal DC (0 Hz) point. The audio 
range is now -1500 Hz to + 1500 Hz. 

The manipulation from the input audio signal to two audio sub-bands is 
shown in Figure 3-2. 
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All audio now in I and Q 

DC 
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I 
I 

3 
I 
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Lower: Sub-Band in I & Q 

Upper Sub-Band in I & Q 

DC 

Figure 3-2 Frequency Shift Baseband Audio to give Signal in I and Q and 
Split into Upper and Lower Sub-bands 

Having placed the audio signal around a defined point (0 Hz), the DSP 
now splits the negative portion away from the positive portion as two 
sub-bands, the lower sub-band holding the information derived from the 
microphone in the 0 (actually 300) Hz to 1650 Hz spectrum the upper 
sub-band containing the remaining 1650 Hz to 3000 Hz information. 

The two sub-bands are then 'moved apart' leaving a 'gap' between the 
upper and lower sub-bands (Figure 3-3). 

4 o 

-1--

Lower Sub 
Band in 1&0 

1650 

-I ---------11--

Upper Sub 
Band in 1&0 

Figure 3-3 Shift Sub-bands in Frequency to make Gap 
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The nsp inserts a DC component into the centre point of the gap, which 
corresponds to the pilot tone. (Figure 3--4). 

5 

o 1650 1650 3000 

-1--

Lower Sub 
Band in 1&0 

Upper Sub 
Band in I &Q 

Figure 3-4 Recombine Sub-bands and Insert Pilot Tone in Gap 

The pilot tone is never reconstructed as audio and is therefore inaudible 
(transparent) to the user, hence the description: Transparent Tone In 
Band (TIm). 

Once this digital processing has been completed, the digital audio from 
the nsp is fed through a digital to analog (D to A) converter into the 
modulator. It is up-converted directly to the final radio frequency. The 
process inverts the two sub-bands so that the upper audio band appears 
in the lower RF sub-band and vice versa. (Figure 3-5). 

6 RF 
3000 1650 1650 0(300) 

-f--

Lower Sub to 
Band in I &Q 

Upper Sub 
Band in I &Q 

Figure 3-5 Up-convert to RF to Give Transmitted Signal 

The pilot tone is the result of a DC level on the input to the Cartesian 
Loop being mixed with the local oscillator. The TTm tone therefore 
coincides with the carrier frequency. 

3.4 Cartesian Loop Linearisation of the Transmitter 

3-4 

To ensure that the transmitter is linear and that signals do not suffer 
from a non-linear transposition from audio to RF, a linearisation 
technique is applied to the transmitter. This is achieved by the use of a 
Cartesian Loop Transmitter (CLT). 

The Cartesian Loop Transmitter (CLT) uses an RF directional 
coupler to provide a sample of the outgoing transmission. This is fed 
back to an RF demodulator which produces two outputs in Cartesian 
form - I and Q (hence Cartesian Loop feedback). These are compared 
with the values of the I and Q inputs to the modulator and any variation 
compensated for. This feedback regime produces a very linear RF 
transmitter with high efficiency. 
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3.5 Reception Process 

Any transmitted signal, whatever the transmission technique, is 
distorted by the radio path in terms of amplitude, frequency and phase 
(Figure 3-6) by a number off actors including Doppler and multi-path 
(Rayleigh fading) effects. 

1 RF 
3000 1650 1650 o 

·1----' 

Lower Sub 
Band in 1&0 

Upper Sub 
Band in I &0 

Figure 3~ Received Signal with Path Distortions at RF 

-In an LM transmission this distortion affects both the transmitted audio 
and the pilot tone. 

The receiver is a conventional 2-stage superheterodyne receiver which 
presents a version of the received signal at an IF of 12.5 kHz to the DSP 
via an A to D converter. The DSP mixes this signal down to I and Q 
about DC. (Figure 3-7). 

2 TTIB 

o 1650 1650 3000 

·1----' 

Lower Sub DC Upper Sub 
Band in I & Q Band in I & 0 

Figure 3-7 Received Signal in I and Q about DC 

The amplitude, frequency and phase distortion measured on the pilot 
tone will be substantially the same as that affecting the two audio sub
bands and that measuring the pilot distortion will be a good measure of 
overall signal distortion. 

This measurement of amplitude, frequency and phase distortion 
information, is achieved by a comparison against an 'ideal' answer 
produced by the receiving DSP. The 'answer' to the comparison is then 
used to equalise the two sub-band signals to negate the introduced 
distortion. 

The pilot tone is then separated from the audio sub-bands (Figure 3-8). 

The sub-band signals are then delayed whilst the distortion information 
derived from the pilot tone is fed forward for processing. 
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Band in I & 0 Band in I & 0 

OC 

Figure 3-8 Extract Pilot Tone from Received ALldio 

This ensures that the correction is applied in the correct time frame. 
This is known as Feed Forward Signal Regeneration (FFSR). 

Once the audio has been corrected the rest of the nsp processes are a 
reverse of the transmission techniques. 

The audio, which is still in two associated sub-bands (Figure 3-9) is split 
into two separate bands and via a two stage mixing process within the 
nsp (Figure 3-10) reformed into a coherent audio signal, but still 
symmetrically arranged around 0 Hz (Figure 3-11). 

4 

o 1650 1650 3000 

·f---

LowerSub oc Upper Sub 
Band in I & 0 Band in I & 0 

Figure 3-9 FFSR Corrects Frequency, Amplitude and Phase 
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·f---

Lower Sub 
Band in 1&0 

1650 

OC 

·f-------+_ 

OC 

180 Hz mix 

3000 
Upper Sub 

Band in 1&0 

Figure 3-10 Separate Upper and Lower Sub·bands 

6 All audio in I and 0 

OC 

Figure 3-11 Rejoin Sub· bands and Lock Together 
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The final process recovers the audio into the 'real world'. (Figure 3-12) 

7 I All audio 
o 3000 Hz 

-f-----
DC 

Figure 3-12 Frequency Shift back to Baseband 
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4. Advanced Digital Network Trunking 
(ADNT) 

Advanced Digital Network Trunking is a message trunking system 
based on the UK specifications MPT1327 and MPT1343. It provides 
automatic allocation of channels in response to requests by mobiles or 
base stations. 

For full trunking operation, at least two channels are required. 

In operation one channel is a dedicated control channel, and the other 
channels are used as traffic channels. In some circumstances, the control 
channel can revert to traffic channel operation. 

4.1 Control Channel 

The control channel continuously transmits codewords arranged in 
time-slots. One or more slots (up to 32) form a frame. At power-up 
mobile radio units (mobiles) must identify the control channel and 
achieve slot/frame synchronization. In operation mobile units are 
continuously checking the control channel to ensure that communication 
is maintained. If a mobile loses the signal, it will look for a new control 
channel. Authorization and registration of mobiles onto the system takes 
place over the control channel. As well as system identification 
information, the codewords also include "Aloha" messages, which are an 
invitation to the mobiles to request a call. 

For small systems or during failure of all traffic channels, the control 
channel may revert to traffic channel use when the queue becomes full. 
However, this prevents other mobiles from queueing calls on the system 
or sending status messages. 

4.2 Call Setup and Clear Down 

To make a simple one-to-one voice call, a mobile responds to an "Aloha" 
by sending a call request on the control channel. To minimize clashes, 
the slot is randomly selected from a frame by the mobile. The repeater 
then sends out an "Ahoy" message on the control channel demanding a 
response from the called mobile. If the called mobile receives the "Ahoy" 
message and is able to accept the call it sends an appropriate 
acknowledgement message to the repeater. The system selects a vacant 
traffic channel, and sends a "Go to Channel" (GTe) message, telling both 
the calling and called mobiles which channel to use. 
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If the system cannot set up the call!, even after a number of retries, it 
will then send back one of a number of acknowledgements to the calling 
party. If the called party is busy or all the channels are in use, 
subsequent calls will be put into a queue. When the called party or a 
traffic channel becomes available, the call will proceed. If this does not 
happen within a set time limit, the call will be abandoned. 

Once a GTC has been sent, the allocated channel repeater will key-up, 
transmit a short burst of signalling to make sure the channel is clear of 
any unwanted mobiles, and then switch to talkthrough mode. The mobile 
users can then talk to each other over the traffic channeL The total 
duration of the call is limited by a Dynamic Call Timer which will 
automatically clear the call down after a system-specified interval, 
determined by time of day and system loading. The call will also be 
cleared down if no mobile activity is detected for some time. 

When the call is cleared down, the TCC sends out a "Clear Down" 
message on the traffic channel to tell all mobiles on that channel to 
return to control channeL The traffic channel will then key-down, and be 
available for use in another call. 

1 ego Called Party Busy, No Traffic Channel Available, Invalid Call, or DO reply to the 
"Ahoy" 
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5. Controls, Indicators and Displays 
Controls and indicators are provided on the equipment for use during 
installation and servicing on the radio site. 

5.1 System Control Interface 

~ 

~ 
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linear modulation technology 

[ SYSTEM CONTROL INTERFACE 

Fig. ~1: SCI Front panel 

The SCI is a 3U high unit which fits into the top slot of the rack. It has a 
two-line alphanumeric liquid crystal display and keypad for data entry. 

When power is applied to the SCI, the LCD display should briefly show 
these stages during start-up: 
i. InitRAM 

11. Date and Time 
iii. Power Up OK 

iv. Software version 

v. No. of channels in service 
vi. Bank 1 status 
vii. Bank 3 status 

viii. Current read & write billing data RAM banks 
ix. Time Period 
x. Copyright message 

If channels are switched on and working, the "IN SERVICE" LED will 
illuminate. 

RAM bank 2 status is shown if fitted (only required if the system if 
configured to handle more than 8 prefixes). 

Banks 4, 5, 6 status will be shown if fitted for extra billing storage. 

Normally the SCI will be controlled either by the System Control 
Terminal (Syscon) or the Central Computer via a modemlland-line. A 20-
way keypad and liquid crystal display provide for some on-site functions: 
i. Set Calendar/Clock 
ii. Initialise RAM bank cards 
iii. Test RAM bank cards 
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These facilities are provided via Syscon / central computer, described in 
detail in the Syscon manual, publication reference (TUl211.4): 

1. Set Calendar/Clock 

u. Set system control parameters 

iii. Read system status reports 

iv. Read billing/call statistics 

v. Set customer validation data 

5.1.1 The Keypad 

00000 
R TEST R CLEAR K TEST FREEZE 

00000 
DIAG 

0(!)@)(£)~ 
SET DAYS MONTHS DATE HOURS 

00000 
-MINS - REJECT ENTER 

Fig. 3-1: SCI &ypad 

5.1.2 On-Site Functions 

The top line of the LCD normally displays the Calendar/Clock settings. 
The bottom line is used to provide a scrolling status display. 

The scrolling status display may be frozen at any time (no key required) 
by pressing "FREEZE". Although the display freezes, the parameters 
displayed are continuously updated. The freeze function will time-out 
after 2 minutes and pressing the "FREEZE" key again will extend the 
freeze by a further 2 minutes. Pressing the "REJECT" key will unfreeze 
the display. 

Setting the Calendar/Clock 

The Calendar/Clock may be set as follows: 

i. Turn the Key switch to the ON position. 

ii. Press the "SET TIME" key. The bottom line of the LCD will indicate 
SET TIME MODE. 

iii. Pressing "DAYS" will increment the day of the week. 

iv. Pressing "MONTHS" will increment the months. 

v. Pressing "DATE" will increment the date. It is important to set 
months first as this affects the date rollover value. 

vi. Pressing "HOURS" will increment the hours (24 hour clock). 

vii. Pressing "TENS MINS" will increment tens of minutes. 
viii. Pressing "MINUTES" will increment unit of minutes. 

lX. You now have the choice of entering or rejecting your entry. 
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Pressing the "ENTER" key will enter the new time and update the 
calendar/clock and exit SET CLOCK MODE. Pressing the "REJECT" key 
will exit SET CLOCK MODE and use the old time (time-keeping is 
actually maintained throughout). Removing the keyswitch key will have 
the same effect as pressing the REJECT key. SET CLOCK MODE will 
exit automatically after 2 minutes as if the reject key was pressed. 

Initialising RAM Banks 

Initialising RAM banks is necessary if a new card is to be installed, or 
something has corrupted the RAM contents. This function destroys all 
data on the RAM bank and should be used with care. Proceed as follows: 
i. Insert the key into the keyswitch and turn it to the ON position. 
ii. Press the "DIAGNOSTICS" key. ENTER PASSWORD will appear"in 

the top line of the LCD. 
lll. A 4-digit number must now be entered to gain access to this privileged 

engineering level. The default value for this password is "2755". If a 
mistake is made, press REJECT to backspace one character. A bad 
password will cause an exit from diagnostic modes. 

iv. On correct password entry the FUNCTION REQD. prompt will be 
given. Press "1" key to select INITIALISE RAM BANK function. 

v. The prompt BANK NO 1-6 will appear. Enter the required RAM bank 
number. BANK 1 is always used for validation and system control 
data storage, BANKS 3-6 are used for Billing Data. 

vi. ARE YOU SURE will be displayed. Pressing ENTER will execute the 
initialise function and then fall back to the FUNCTION REQD. 
prompt. Pressing REJECT will cause an exit without execution. 

Note that pressing REJECT will always cause either an exit from a 
mode or a backspace through key presses or functions. Pressing ENTER 
will cause execution of the function before exit. 

Testing RAM Banks 

Testing a RAM bank may be accomplished as follows: 
i. Assuming that the SCI is not already in diagnostics mode, follow steps 

i to iii under Initialising RAM Banks above. The FUNCTION REQD 
prompt should now be displayed. 

ii. Press "0" to select RAM BANK TEST. 
iii. The prompt BANK NO 1-6 will appear. Enter the required bank no. 
iv. The prompt ARE YOU SURE will now appear to which the ENTER or 

REJECT keys may be pressed. Pressing ENTER will start the test 
and all data previously in the RAM bank will be lost. 

v. The LCD will now display TESTING BANK n on the top line and 
nnnK Bytes OK on the bottom line. The test can be aborted at any 
time by pressing REJECT. If the RAM bank fails, the LCD top line 
will show BANK FAILED and the bottom line will show how many 
K bytes were tested before the failure was detected. If no errors are 
detected then BANK PASSED will appear on the top line and 128 
Bytes OK on the bottom line. In either case, press any key when you 
have read the message. 
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5.2 Power 

All units except the TCC have red LED indicators to show that the 
power supply is on. 

5.3 PA LED 

The PA has a green LED which indicates when the channel is 
transmitting. 

5.4 TCC LEOs 

5-4 
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• nn 
•. LlU 

@ 

CW-LOCK • 
TALK IN SERVICE 

® • 
SQUELCH • MODE UPIDOWN 

o 0 
trunking module 

linear modulation 
technology 

Fig. 3-1: TCe Front panel 
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5.4.1 PTT 

This yellow LED indicates that the Tee is transmitting signalling data. 
It is illuminated when the channel is operating as control channel, and 
during call setup and clear down on a traffic channel. 

5.4.2 CW LOCK (Code Word Lock) 

This red LED indicates each MPl'1327 code word that is transmitted 
from the Tee. It flashes on and off when the channel is operating as 
control channel. 

5.4.3 TALK 

This yellow LED indicates that the channel is in talkthrough mode, in 
which received audio is relayed directly to the transmitter. This LED is 
illuminated during a call on a traffic channel. The system mutes the 
audio briefly whenever signalling is detected (e.g. the PI'T key on a 
mobile is pressed or released), and the TALK LED is extinguished briefly 
when this happens. 

5.4.4 IN SERVICE 

This red LED indicates that the Tee has powered up correctly and is 
correctly accessing the SIa bus. 

5.4.5 SQUELCH 

This green LED indicates that the Receiver module is detecting RF 
energy on the selected channel at a level higher than the squelch 
threshold. 

5.5 Tee Display 

A four-digit LED display provides various information on the Tee 
status. The information displayed depends on the Tee mode. Because 
timer values can make the meaning of some of the displays ambiguous, 
the location of the decimal point is used to indicate which status 
message is being displayed. 

5.5.1 Power Up Sequence 

-03- Rapid count up 

-0"1- Rapid count up 

-05- Rapid count up 
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5.5.2 Failure Codes 

EQUIPMENT CODE FAILURE 

TCC UOOO (UUOO) Total failure, cause unknown 
UOO I Modem uP fault 
U002 COMRAM fault 
U003 Main uP fault 
UOOli SIO bus fault 
UOOl I2C error (SPU fault) 

Transmitter U008 (UUO I) Tx forward power 
UOl3 Tx PA instability 
UOlli Tx PA over temperature 
UOIS Tx synth out of lock 

Combiner UO 16 (UU02) Tx has detected high reflected power 

Receiver U02li (UUOli) Continuous open squelch 
U031 Rx synth out of lock 

Line Interface U032 (UUOS) LIFU has failed 

Data Interface U038 DIFU has failed (under development) 

Note: Codes in parentheses to be superseded in future versions. 

5.5.3 Normal Operation (Control Channel) 
When operating as a control channel, the status display continuously 
cycles round the following messages: 

I. 00 SIO Bus address (set to 00 for control channel) 
20.0 I Channel Number (e.g. 001 for a Tx frequency of 

220.0025 MHz) 
3 0.0 The number of calls currently on the queue (eg 0) 

I-OD. The dynamic call time value (minutes and seconds) 
which will be given to a call (e.g. 1 minute) 

5.5.4 Normal Operation (Traffic Channel) 
When operating as a traffic channel, the status display continuously 
cycles round the following messages: 

I. OZ SIO Bus address (e.g. 02) 

2D.3 I Channel Number (e.g. 031 for a Tx frequency of 
220.1525 MHz) 

3 U.R 
either li - - • 
or 3 lil. 

Unused status code 
No call in progress 
Time remaining for current call (e.g. 3 minutes 47 
seconds) 
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5.6 TCC Internal Controls · 

The TCC has five internal BCD switches labelled A to E that allow it to 
be set up for a particular system configuration and site installation, and 
a variable resistor to adjust the FFSK output level, explained below. 

To gain access to the switches, switch off the power 
A supply, disconnect the leads from the back of the module, 

unscrew the knurled retaining screws, remove the 
module from the channel shelf and unscrew the access 
plate. It is also possible to make adjustments to the 

B 
switches while the unit is powered by unscrewing the 
knurled retaining screws on the front panel of the TCe 
and then carefully pulling it forward sufficiently far to 
allow removal of the access plate. 

Note: Some versions do not have an access plate, the side of the Tee 
unit must be removed to gain access to the switches. 

The switches are adjusted using a suitable thin-bladed screwdriver. 

5.6.1 SIO Bus Address 

The 810 Bus Address gives each channel a unique identity on the bus, 
and allows the TCCs to decide which channel is used as the control 
channel. The address is set using the top two rotary BCD switches (A & 
B) inside the TCC unit. Tees may have addresses 0 to 23 inclusive, but 
it is recommended that the lowest numbers possible are used. No two 
TeCs should have the same 810 bus address. 

The TCC with the lowest address normally becomes control channel, and 
takes on a temporary address of 00. Thus, if the channel being used as a 
control channel fails then the channel with the next lowest SIO bus 
address will take over as control channel. If a TCC is set to address '00' 
then this can only ever be used as a control channel. The delay time 
before a TCC becomes the control channel is also determined by the SIO 
Bus Address in order to prevent two units trying to take control at the 
same time. 

5.6.2 Channel Number 

The channel number determines which frequencies the transmitter and 
receiver will operate on. It is selected by the lower three rotary BeD 
switches (C to E) inside the TeC unit. The channel number is the 
number allocated by the Fee to the selected frequency pair. The base 
receiver channel centre frequency can be calculated using the equation: 

Chan Frequency = Chan 1 Frequency + Chan spacing X (FCC Chan No.-1) 

Example, for Channel 50: 

Base Rx Frequency (MHz) = 221.0025 + 0.005 x (50 -1) 

= 221.2475 MHz 

A full list of frequencies for the 220 MHz band is included in section 12. 

The cluumel selected in the TCC must correspond to the 
frequency that the cavity in the combining rack is tuned to. 
Refer to the Trnnking Reference Manual (TIlIS/I.I) for details. 
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5.6.3 FFSK Output Level 

The trunking signalling is generated by a Fast Frequency Shift Keying 
(FFSK) modem in the TCC. The level of the signal coming out of the 
modem is adjustable using the variable resistor VRI, located on the top 
edge of the circuit board inside the Tee unit. The level measured at 
Pin 5 of SK2 Tx should be set to a maximum of IV peak to peak. No 
adjustment is normally required. To output FFSK, the Tce should be 
operating either as control channel, or in the test mode which generates 
continuous preamble. This is selected by setting the SIO Bus address 
switches to 96. The FFSK output level is preset at the factory and should 
not need to be changed. 

5.7 TCC Front Panel Controls 

5-8 

5.7.1 Squelch Level 

The squelch level determines what level of RF signal must be detected 
by the receive module before the audio mute is opened. The threshold 
should be set so that the mute is not opened by the ambient RF noise on 
the site, but is opened by a mobile transmitting at the limit of its 
operating range. If during a call on a traffic channel no signal is detected 
above the squelch threshold, an inactivity timer may prematurely clear 
down the call. 

The squelch level is set using the two switches on the front panel of the 
Tee unit. The state of the squelch is indicated by the green LED at the 
bottom of the TCC. The LED should only be illuminated if a mobile is 
transmitting on that channel. 

When the display is showing one of its normal four displays, press the 
MODE Oeft hand) switch down once. The display will show "5-" followed 
by a two digit value. 

e.g. 5- 15 Set Squelch Threshold to 15 

The value can be incremented by pressing the UPIDOWN (right hand) 
switch upwards, and decremented by pressing it downwards. If no 
activity is detected on either of the switches for a few seconds, the 
display will resume its normal cycle. 

The value 00 selects the lowest squelch level, and 63 selects the highest. 

The squelch level can be set on site by gradually increasing the setting 
as detailed above, until the green squelch LED is off all the time (i.e. the 
ambient noise level on the site is not lifting the squelch). 
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5.7.2 FFSR Threshold Level 

The FFSR threshold limits the gain of the receiver in the presence of 
deep fading. It improves the intelligibility of voice when the mobile is at 
the edge ofthe coverage area of the repeater. 

When the display is showing one of its normal displays, press the MODE 
switch down twice. The display will show "6-" followed by a two digit 
value. 

e.g. 6 - 32 Set FFSR threshold to 32 

The value can be incremented by pressing the UPIDOWN switch 
upwards, and decremented by pressing it downwards. If no activity is 
detected on either of the switches, after a few seconds the display will 
resume its normal cycle. 

The value 00 selects the lowest FFSR threshold level, and 63 selects the 
highest. The default value for the FFSR threshold is 32. 

5.7.3 Pilot Pumping 

Pilot Pumping increases the transmitted level of the TTIB pilot tone by 
6 dB in the absence of modulation. This effectively reduces the noise 
heard during gaps in speech when a mobile is in a weak signal area. 

When the display is showing one of its normal displays, press the MODE 
switch down three times. The display should show: 

e.g. 1-0D Pilot Pumping Off 

1-D I Pilot Pumping On 

The state can be toggled using the UPIDOWN switch. If no activity is 
detected on either of the switches, the display will resume its normal 
cycle after a few seconds. 

The default setting for Pilot Pumping is On. 

5.8 Frequency Standard 

5.8.1 Internal/External Select 

A switch on the rear of the Frequency Standard selects either the 
internal ovened oscillator reference for stand-alone operation, or an 
external reference source when slaved to another repeater. 
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5.7.2 FFSR Threshold Level 

The FFSR threshold limits the gain of the receiver in the presence of 
deep fading. It improves the intelligibility of voice when the mobile is at 
the edge of the coverage area of the repeater. 

When the display is showing one of its normal displays, press the MODE 
switch down twice. The display will show "6-" followed by a two digit 
value. 

e.g. 6- 32 Set FFSR threshold to 32 

The value can be incremented by pressing the UPIDOWN switch 
upwards, and decremented by pressing it downwards. If no activity is 
detected on either of the switches, after a few seconds the display will 
resume its normal cycle. 

The value 00 selects the lowest FFSR threshold level, and 63 selects the 
highest. The default value for the FFSR threshold is 32. 

5.7.3 Pilot Pumping 

Pilot Pumping increases the transmitted level of the TIm pilot tone by 
6 dB in the absence of modulation. This effectively reduces the noise 
heard during gaps in speech when a mobile is in a weak signal area. 

When the display is showing one of its normal displays, press the MODE 
switch down three times. The display should show: 

e.g. '-00 Pilot Pumping Off 

'-0 I Pilot Pumping On 

The state can be toggled using the UPIDOWN switch. If no activity is 
detected on either of the switches, the display will resume its normal 
cycle after a few seconds. 

The default setting for Pilot Pumping is On. 

5.8 Frequency Standard 

5.8.1 Internal/External Select 

A switch on the rear of the Frequency Standard selects either the 
internal ovened oscillator reference for stand-alone operation, or an 
external reference source when slaved to another repeater. 

SECTION FIVE - LM REPEATER SITE SERVICE MANUAL 5-9 



rf::\ INSTALLATION 
\Jl11)-------

6. Installation 

6.1 Performance Tests 

Although all units are carefully aligned and tested at the factory, it is 
good practice to check the performance of both transmitter and receiver 
modules immediately before placing them in service. This will ensure 
correct operation and prevent interference with other site and band 
users. Sections 10 and 11 illustrate how to check and adjust the 
performance of the unit. Refer to Section 1 for specifications. 

6.2 Power Supply 

Four variants of power supply unit are available operating at 110 V or 
240 V and 200 W or 400 W. The 25 W and 100 W Repeaters require 
200 W and 400 W PSUs respectively. Check the voltage on the labels 
next to the power connectors on the rear panels of the SCI and shelf 
units, before connecting the equipment to the supply. 

The Frequency Standard has a switch on the rear panel to select 
between 110 V and 240 V. Check that this is set appropriately. 

NOTE: An mcorrect ~oltage rating may.result 'in permanent 
damage 1:0 the equipment. . 

6.3 Location 

The Repeater Equipment should be located in a suitable site equipment 
room, and should have access to the antenna feed, AC power, station 
earth and a connection to a SYSCON terminal, via modem and phone 
line if necessary. 

Adequate space (1m) should be allowed between the rear of the cabinet 
and any walls to allow for engineering access and adequate airflow. 

The site must: 
• be secure 
• preferably have air conditioning and heating (if in a very cold area). 
• be devoid of excessive dust ingress 
• be free of water leaks and the danger of flooding 
• have easy access to premises at all times 
• be accessible during inclement weather (inc. snow, floods etc.) 
• preferably have power supply back up 
• be accessible by wire line or microwave link for voice and data fixed 

link access 
• be free of rodent infestation 
• be large enough to take the equipment racks (both in floor area and 

height) 
• be large enough for future expansion of the system 
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6.4 System Control Interface 

6-2 

The SCI is a 3U high unit which fits into the top slot of the rack. Screw 
the unit into the rack using the four pan-head screws and plastic cups 
provided. 

• Connect the power supply from the distribution panel on the rack 
using the IEC lead provided. 

• Connect the earthing stud on the side of the unit to the earthing strip 
on the rack using the green and yellow striped cable provided. 

• Connect the SIO bus lead to the screw terminals. The wires are colour 
coded as below: 

Blue T 
Clear C 
Screen SCN 

When power is applied to the SCI, the LCD display should briefly show 
these stages during start-up: 

i. InitRAM 
u. Date and Time 

ill. Power Up OK 

IV. Software version 

v. No. of channels in service 

Vl. Bank. 1 status 

vii. Bank. 3 status 

viii. Current read & write billing data RAM banks 

ix. Time Period 

x. Copyright message 

If channels are switched on and working, the "IN SERVICE" LED will 
illuminate. 

RAM bank 2 status is shown if fitted (only required if the system if 
configured to handle more than 8 prefixes). 

Banks 4, 5, 6 status will be shown if fitted for extra billing storage. 

Normally the SCI will be controlled either by the System Control 
Terminal (Syscon) or the Central Computer via a modemlland-line. 

See paragraph 5.1 for description of the control panel for on-site use. 

6.4.1 System Control Terminal (Syscon) or Central Computer 

Connection to the System Control Terminal (single-site) or Central 
Computer (multi-site) is via Serial Port A of the SCI. The protocol is 
half-duplex and uses no handshaking, enabling connection to the 
terminal or modem with just 3 wires. All data transfers are in raw 
binary format to maximise link throughput. 

The SCI will not respond if a sumcheck failure, framing overrun or 
parity error is detected. 

NOTE: Maximum cable length without modems is 10 metres. 

Port B is reserved for future use. 
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6.5 Channel Setup 

Before assembling the system, make sure that the 810 bus address and 
Channel Number are set up correctly in each TCC. Remove the TCC's 
access plate and set the 810 bus address using the top two rotary BCD 
switches (A and B). 8et the Channel Number using the bottom three 
BCD rotary switches (C, D and E). Replace the plate, return the TCC to 
the channel shelf and reconnect the cables at the rear. 

For a single site 5 channel system, the 810 bus addresses should be set 
between 01 and 05. If there are more than 5 channels on a site, they 
should be given consecutive addresses. For multi-site systems, intersite 
channels and pooled channels should have the same 810 bus address on 
all sites. 

The Channel Numbers ~ust correspond to the frequency allocation in 
the operator's licence. These should be separated by at least 150 kHz 
(30 channels) for combining to operate within specification. It must be 
ensured that each cavity and circulator pair is tuned to the output 
frequency of the channel shelf to which it is connected (see paragraph 
6.7.1 on page 6-6). Duplexers should be tuned specifically for the set of 
channels allocated. 

6.6 Repeater Rack 

The Channel Shelves, Frequency Standard and SCI are shipped from the 
factory in separate packaging. The rack itself is shipped with cabling, 
power distribution and blanking panels fitted. 

The units slide into the rack and are connected at the rear of the cabinet. 
The cabinet should be filled from the bottom up to reduce the risk of 
toppling and facilitating setup. 
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RSA outputs to channel units 
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6-4 

Frequency Standard 

Figure 6-1: Front view of Repeater Rack and Standard Combining Rack 
(Other combining racks may look different from this). 

6.6.1 Frequency Standard 

The Frequency Standard is a 1U high unit which fits in the bottom 
section of the rack.. Screw the unit into the rack using the four pan-head 
screws and plastic cups provided. 

Ensure that the 110/230 V switch is in the correct position. 

Connect the mains power supply from the distribution panel on the rack 
using the lEC lead provided. 

Connect the earthing stud to the earthing strip on the rack using the 
green and yellow striped cable provided. 

Connect the 10 BNC cables to the outputs numbered 1 to 10. One output 
connector, and the input connector should be left unconnected. 

Check that the INTIEXT switch is in the INT position, unless an 
external frequency source is being used. 
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6.6.2 Channel Shelves 

The next five slots of the rack take the channel shelves which are 4U 
high units. Screw each unit into the rack using the four pan-head screws 
and plastic cups provided. 
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Channel 
Controller 
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Fig 6-2: Front view of Channel Shelf Unit 

TxOut 

Fig 6-3: Rear view of Channel Unit 
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-...=;"" 
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RF Power Amplifier Power Supply 

10MHz Reference 

• Connect the power supply from the distribution panel on the rack 
using the IEC lead provided. 

e 

e 

• Connect the Earthing stud at the centre of the rear edge of the shelf 
to the earthing strip on the rack using the green and yellow striped 
cable provided. 

• Connect the Frequency Reference BNC leads to the 10 MHz REF 
connectors on the Receiver (SK4) and Exciter (SK3) modules. 

• Connect the receive antenna lead to SK3 RX IN (TNC connector) on 
the Receiver Module. See section 6.7.2 for details of connection to the 
combining rack. 

• Connect the thick transmit antenna lead to SK3 TX OUT (N-type 
connector) on the PA module. See section 6.7.3 for details of 
connection to the combining rack. 

• Connect the 9-way D-type lead to the SIO BUS connector (SKI) on the 
TCC. 
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6.6.3 Earth Connection 

Connect the Station Earth to the earth strap at the base of the repeater 
cabinet using a heavy duty cable or braid. 

6.7 Combining Rack (optional) 

6-6 

The combining rack may be shipped from the factory ready assembled. 
The only connections that have to be made are from the repeater rack to 
the combining rack, and from the combining rack to the antenna. 
A single antenna is normally used for transmit and receive, though two
antenna systems have some advantages. 

6.7.1 Cavity Alignment 

The tuning of the cavities and duplexers should be checked to make sure 
that they have not shifted during shipment. The same procedure should 
be used if the tuning is to be changed for any reason. Also, check that the 
rigid interconnects are intact. 

A spectrum analyser with a tracking generator is required. Connect the 
output of the tracking generator to the input of the circulator for the 
channel to be adjusted. Connect the input of the spectrum analyser to 
the antenna port of the combining rack. 

Set the centre frequency of the analyser to the required channel, and set 
the span to 100 kHz. The peak of the response should fall on the channel 
centre. To adjust the position of the peak, loosen the two fixing screws 
which grip the shaft of the plunger, and gently tap the plunger in or out. 
If the plunger is already too far in then pull it out a short distance before 
tapping in. Tighten the fixing screws to lock into position. 

STUB 

Fig. 6-4: Schematic diagram of Combining Rack 

6.7.2 Receiver Connections 

Receiver 
Splitter 

L.....::::'--=--=---=----,#---f-----' AmplHler 

HARNESS 
INTERLINK 

Receiver 
Duplexer 

Transmitter 
Duplexer 

The receiver modules should be connected to the output terminals of the 
RSA. The rack is supplied with standard thickness cables, with TNC 
connectors for the receiver module end, and N-type connectors for 
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connection to the RSA. Any channel can be connected to any of the RSA 
terminals. 

6.7.3 Transmitter Connections 

The PA modules are connected to the input of the circulators. The rack is 
supplied with thick cables, with N-type connectors on both ends. The 
circulators and cavities are tuned to specific frequencies. Therefore each 
channel must be connected to the correct circulator. The channel number 
is set within the TCC, and is indicated on a label on the rear of this 
module. The PA module should be connected to the circulator labelled 
with the corresponding frequency. 

If different frequencies are required, the cavities must be retuned. 

6.7.4 Antenna Connection 

The Antenna feed is connected to the ANT port (N-type connector) on the 
Duplexer. Low-loss feeder cable must be used, and run lengths must be 
kept to a minimum. 

6.7.5 Earth Connection 

Connect the Station Earth to the earth studs on the RSA and Duplexer 
units using a heavy duty cable of braid. This connection back to the 
station earth must be of the lowest impedance possible to minimise noise 
and give maximum protection against lightning. A lightning surge 
protector may be fitted in-line with the antenna coax. 
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7. Operation 
The operation of the Repeater Site is automatic, with system supervision 
provided by SYSCON (Ref. TLll211.4). This section describes the 
procedure for setting up and testing the system on a site. 

7.1 Power Up 

The Frequency Standard should be powered up for at least 15 minutes 
before the rest of the system to ensure that it has stabilised. Make sure 
that all the channel shelves are turned off on the front panel of their 
Power Supply Modules. Plug in the cabinet power cord. The red LED on 
the front panel of the Frequency Standard indicates that the unit is 
switched on. 

Ensure that all the TeCs have been set-up correctly, in particular that 
the channel numbers coincide with the frequencies that the combining 
cavities have been tuned to. Check that the transmitter outputs are 
connected to the combining, or a suitable 50 n dummy load, with 
sufficient power rating. Turn on each channel using the switch located 
on the front panel of the Power Supply Module starting with the desired 
control channel. When the TCC is switched on, it goes through a power
up sequence during which it checks that it can communicate with the 
Receiver and Exciter modules. See paragraph 5.5 for details. 

7.2 Control Channel Selection 

All the channels that are powered up will begin a dialogue over the SIO 
bus to determine which will become control channel. The channel 
selected as control channel will key up, and start to transmit control 
channel signalling. The other channels will remain idle until a mobile 
makes a call. 

Only one channel should be operating as control channel, and this can be 
verified by observing that: 

• Tx LED on the PA is on 

• 100 W PA cooling fan rotating at high speed. 
(25 W PA fan has two speeds: high when transmitting, low when idle) 

• CW-LOCK LED on the TCC is flashing steadily 

• PTT LED on the TCC is on 

• Display cycles round normal control channel sequence 

The control channel performs an automatic self-calibration every two 
minutes to optimise the performance of the transmitter. This has no 
appreciable effect on the operation of the system. 
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The other channels should remain idle unless a call is being made on the 
system. Check this is the case by observing that: 

• Only IN-SERVICE LEDs are on 

• Display cycles round normal traffic channel sequence 

• Tx LED on the PA is not on 

• PA cooling fan rotating at low speed (25 Watt version only). 

7.3 Squelch Setting 

If no mobiles are transmitting, all SQUELCH LEDs should remain off, 
otherwise adjust the squelch level on affected channels until the LEDs 
are extinguished. See section 5.7.1 for instructions on how to set the 
squelch level. 

If the squelch setting has to be set to about 20 or above on all channels to 
make the LEDs go out, some site engineering is required to reduce 
interference. 

7.4 During a Call 

7-2 

When a call is made by a mobile, one of the traffic channels keys up. 
Check that this happens by observing that: 

• Tx LED on the PA is lit 

• PA cooling fan rotation increases to high speed (25 Watt version only) 

• TALK LED on the TCC is lit 

• Display cycles round normal traffic channel sequence 

• SQUELCH LED lit when mobile transmits 

Clear the call down, and check that the channel returns to the idle state. 

When the system allocates traffic channels for successive calls, it cycles 
round the available channels so that they get equal use. Channels with 
special resource (e.g. inter-site connections) will not be used for ordinary 
voice calls until all the other channels are busy. 

Repeated calls should be made until all the channels have been checked. 
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8. Circuit Description 
This section describes the overall design of the circuits in the Repeater 
Site equipment. Component references refer to the circuit diagrams 
which can be found at the back of this manual. 

8.1 Receiver 

The receiver consists of the Radio Frequency Unit (RFU) and the Signal 
Processing Unit (SPU). The RFU converts 221 to 222 MHz RF signals 
down to a 12.5 kHz IF. The SPU contains a digital signal processor 
(DSP) which implements the baseband digital signal processing 
functions required for TTIB demodulation and FFSR channel 
equalisation. The SPU also generates the analogue control signals for 
the RFU, and contains the power supply for the module, which takes the 
14 V supply from the PSU and generates the various voltages needed in 
the receiver. 

RF signals from the antenna are passed through an RF amplifier (TR1) 
and a bandpass image filter to a mixer MXl. The signal is mixed with 
the first local oscillator down to a 45 MHz IF. The signal is then filtered 
by a 4 pole crystal filter (Fl) and amplified by TRB. A PIN diode 
attenuator (D3 to D7) allows the amplitude range of the IF signal to be 
controlled. After further filtering by a second 4 pole crystal filter (F2), 
the signal is applied to a second mixer (IC3). The signal is mixed with 
the second local oscillator down to a 12.5 kHz IF and then amplified and 
filtered by the second IF amplifier (lC2C, IC2D). The signal is passed to 
the SPU in balanced format. 

Channel Reference 
Svntlleslser 

Fig. 8-1 LM Receiver RF & IF 

The SPU digitises the incoming signal within U32. The result is 
processed by DSP device U16. Initially, a digital channel filter is 
implemented followed by Feed Forward Signal Regeneration (FFSR) 
which removes fading from the signal using a known reference tone at 
the centre of the band. Following FFSR, both the reference tone and a 
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gap created for it are removed using a Transparent Tone In Band ('ITIB) 
demodulator. The output is converted into a continuous analogue signal 
within U30 after which it is buffered and output directly to an analogue 
data port via U13 and an FFSK data port via U14. 

The circuit boards for the Receiver Module are similar to those for the 
mobile. The compander, U37, and the audio power amplifier, U34, are 
not used in the Repeater. 

, O _____ ____ _____________ _____ ______ ________________ j 

Converter I Flit., Mixer Demodulator i Converter Audio 
I 

Dlaltal Slanal 

Fadlflll Correctea 

Dialtal Audio 

I 

1. _ __ __ - - - --- - - - - - ----- - --- - --- - --- - - - - - - - - - - - - - - -_.; 

Fig. 8-2 LM Receiver AF 

Audio 

The second local oscillator uses a 180.05 MHz (Issue 4 RFUs, 180.00 MHz 
Issue 5 RFUs) voltage controlled oscillator formed around TR9. The 
control voltage for this oscillator is from a synthesizer (IC5) and a low 
pass filter (IC6A). Frequency reference for the synthesizer is provided by 
an external 0.1 ppm 10.00 MHz frequency standard. The second local 
oscillator frequency is therefore locked to the frequency standard and 
exhibits the same stability. The VCO output is buffered by TRIO then 
divided by 4 by IC7 to give 45.0125 MHz (Issue 4) or 45.000 MHz 
(Issue 5) and then applied to the second mixer. 

The first local oscillator module uses a 704 to 708 MHz voltage controlled 
oscillator formed around TR1. The control voltage for this oscillator is 
from a prescaler (lC4), synthesizer (IC5) and a low pass filter (IC6B). 
Frequency reference for the synthesizer is provided by an external 0.1 
ppm 10.00 MHz frequency standard. The first local oscillator frequency 
is therefore locked to the frequency standard and exhibits the same 
stability. The VCO output is divided by 4 by IC7 and amplified by TR2 
before being applied to the first receiver mixer. Voltage regulators IC1 
and IC2 ensure clean supply voltages. 

8.2 Exciter and Power Amplifier 

8- 2 

The Exciter consists of an SPU and RFU. The Power Amplifier is a 
separate board mounted in its own module, with a heatsink and a 
cooling fan. 

The SPU accepts signals from either an analogue data port or an FFSK 
data port (both via U15 and switched by U36). The signal is digitised by 
U32 and then processed by DSP device U16. The signal processing 
implements a Transparent Tone In Band (TTIB) modulator which 
creates a notch in the centre of the audio spectrum and inserts a 
reference tone for use in the receiver. The resulting signal is output, in 
quadrature format, to the RFU via DAC U30. 
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Fig. 8-3 LM Receiver AF LM Transmitter AF 

The RFU accepts baseband I and Q drive signals from the SPU, converts 
them to a composite signal at final frequency, then passes them to the 
Power Amplifier Module which amplifies the signal to rated transmit 
power. To achieve a combination of high efficiency and linearity, a 
Cartesian loop transmitter is used. 

The I and Q baseband signals are amplified and filtered in IC25 and 
IC29. The signals are then passed through high gain error amplifiers 
IC26 and IC30 to a quadrature modulator (MX.4 and MX5). Sample and 
hold amplifiers IC27 and IC3! allow DC offsets (and therefore carrier 
leakage) within the system to be minimised. An analogue switch (IC28) 
connected to the error amplifiers allows the loop to be broken for 
calibration. The output of the quadrature modulator is amplified by 
TR30 and TR3I then passed to the Power Amplifier Module (PA). In the 
PA, the signal is amplified by TR3 and ICI up to the rated power level. 
The signal is passed through a harmonic filter and directional coupler to 
the antenna socket. 

The coupler output is returned to the RFU and converted back to 
baseband I and Q signals by a quadrature demodulator (MX6 and MX.7) 
and amplified by IC37 to IC40 where it is compared with the original I 
and Q drive signals in the error amplifier. Variable resistor R293 allows 
the I-Q amplitude balance to be adjusted. The loop therefore allows a 
large degree of negative feedback linearisation to be applied to the 
transmit system. This ensures that the unwanted products generated by 
the transmitter are within required limits. To ensure that the phase of 
the feedback is always negative, the phase of the up converter local 
oscillator is controlled by the SPU. The output of the phase shifter is 
amplified by TR26 before application to the LO port of the quadrature 
modulator. 

The output of the Q feedback channel is high-pass filtered and peak 
detected to allow out of channel radiation to be detected. This signal, the 
I and Q feedback signals and DC voltages proportional to forward RF 
power, reflected RF power and temperature and are passed to a 
multiplexer (IC4!) on the RFU. The selected output from the multiplexer 
is buffered by IC33D and passed to the SPU as a balanced signal by 
IC42. The SPU can therefore fully monitor the state of the transmissions 
and reduce output power or switch to receive mode if any fault 
conditions are detected. 
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Fig. B-4 LM Transmitter RF 

The first local oscillator module uses a 880 to 884 MHz voltage controlled 
oscillator formed around TRI. The control voltage for this oscillator is 
from a prescaler (IC4), synthesizer (IC5) and a low pass filter (IC6B). 
Frequency reference for the synthesizer is provided by an external 0.1 
ppm 10.00 MHz frequency standard. The first local oscillator frequency 
is therefore locked to the frequency standard and exhibits the same 
stability. The VCO output is divided by 4 by IC7 and amplified by TR2 
before being applied to the transmit local oscillator splitter. Half of the 
signal is passed direct to the I-Q demodulator, the other halfis passed to 
the phase shifter. Voltage regulators ICI and IC2 ensure clean supply 
voltages to the circuit. 

The transmitter periodically performs an automatic calibration of the 
Cartesian Loop. This operation has three functions: 

• Carrier Suppression The Sample and Hold circuits are used to 
remove DC offsets from the I and Q paths. 

• Image Suppression The DSP pre-distorts the drive signal to 
optimise the amplitude and phase of the I 
and Q paths. 

• Loop Stability The Phase shifter adjusts the phase between 
the drive and feedback signals. 

8.3 Trunking Channel Controller 

8-4 

The channel cards utilise two 6303R microcomputing units (MCUs) 
running in anti-phase to provide the processing power. 

THE MASTER CLOCK formed by IC2 (74HC04) runs at 4MHz and in 
conjunction with the phase-corrector formed by part ofIC3 (74HCOO) 
supplies each MCU with 4MHz clocks which are guaranteed to be in 
anti-phase. Each MCU divides the master clock by 4 to provide Eat 
IMHz. Since the 6303R MCV only accesses external devices (such as 
memory) when E is at logic 1, if the E clocks are in anti-phase then 
coincident access to common memory is avoided. 
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lC25 (62256) forms 2K bytes of RAM common to both MCUs 
(COMRAM). lC10,1l,12 (74HC157) switch the address and R/W lines 
from the accessing MCU. 

Data Bus switching is effected by the 2 tri-state transceivers lC15,16 
(74HCT245). This enables protocol-free data transfers between 
processors by simply reading from and writing to common memory, thus 
greatly enhancing computing power. 

THE MODEM PROCESSOR comprises IC6 (6303R), IC5 (6321), lC13 
(C256), IC7 (74F138), and its watchdog timer lC4 (4521). IC8 (FX419) is 
the FFSK modem device which in conjunction with the limiting amplifier 
IC9 (081) forms a full-duplex FFSK port. 

THE MAIN PROCESSOR comprises IC18 (6303R), lC19 (6321), lC20 
(27C256), IC21 (M48T18) 8KX 8 Lithium Battery Backed RAM, IC22 
(74F138), IC23 (8820), IC24 (8831) and its watchdog timer IC14 (4521). 

WATCHDOG TIMERS on each processor ensure that in the event of an 
untrappable MCU error, a hardware reset will occur within 131ms. On 
power-up, the reset circuit formed by IC1a, IC1b, lClc (74HC02) ensures 
that the processors are held in a reset condition until the supply voltage 
is stable. 

8.4 Power Supply Unit 

The incoming mains supply is taken via an input fuse and in-rush 
control circuit to a rectifying and smoothing stage. A filter limits the 
radio frequency interference conducted back into the mains. The 
rectifying and smoothing stages produce a DC voltage of approximately 
350V. This DC voltage is then switched into a transformer at 100 kHz 
using power MOSFETS, in a diagonal bridge, forward converter circuit. 

A feed-forward circuit maintains the mean voltage applied to the 
transformer constant throughout the input voltage range. The converter 
then feeds four output modules which are isolated from each other by 
being driven from separate transformer windings. Switching post 
regulators achieve high power, stable outputs. 

8.5 Frequency Standard 

The Frequency Standard consists ofa 0.1 ppm 10.0 MHz Ovened 
Oscillator (OCX01). A variable resistor (R22) is provided for calibrating 
the output frequency. A switch (SW4) selects between the internal 
reference and an external source via IC4. The signal is then buffered by 
IC5 and IC1, IC2, and IC3 to drive 11 outputs. Each output is then 
filtered. 

8.6 System Control Interface 

The SCI is built into a standard 19 inch rack-mounted case. 
There are 2 main board assemblies. 
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8.6.1 Main Board 

The main board utilises a single 6303R MCU running at 1MHz to 
provide the processing power. 

IC1 (6303R) internal clock is used to generate the master bus timing. 
IClO (4060) forms an additional clock running at 4.9MHz which is used 
as the BAUD-RATE generator for the two RS232C ports formed by 
IQ13,14 (6350) and IC!.~,15 (MAX232). __ " ____ . . _ 

_ ""r';;:':- ' -""'- ': ;';;":. __ " _ .. ~====_ ... :':' :.:J' - . _._ ... _~~ .. ...--..,...-r:" _' ___ """"''''''--':':;;';';:''' ''_'-''''' 

The SIO bus circuit is similar to the channel card design, IC7 (8820) and 
IC8 (8831). IC2 (4521) is the watchdog timer as in the channel cards. A 
2x16 character Liquid Crystal Display (LM016) mounted on the front 
panel is driven directly from the main processor bus. 

IC22 (74C923) provides the required encoding and de-bounce 
characteristics from the 20 way keypad mounted on the front panel. 

IC20 (58174A) is a Calendar/Clock device which is battery-backed to 
keep time for up to 30 days in the absence of power. 

IC21,23,24 (6321) form the SLOW-BUS which is used to access the 
calendar/clock device and the RAM BANK board. 

IC16 (6264) is used as 8K bytes of scratch-pad RAM. IC18,19 (62256) 
form 64K bytes of high-speed validation RAM. TR1 and TR2 form a 
'power-glitch' detector. When the incoming unregulated supply falls 
below 8V, an interrupt is generated within the MCU. The service routine 
to this interrupt ensures that all RAM BANK accesses are terminated in 
a tidy fashion to avoid memory corruption. 

IC3,4 (74HCT244) and IC5,6 (74HCT245) buffer the processor address 
and data buses. 

IC28 (74HCT138) is the memory address decoder providing 8K 
boundaries thus enabling 2764 or 27128 EPROMs to be used. 

IC27 (74HCT138) is the auxiliary decoder providing 4 byte boundaries in 
zero-page for addressing the external I/O devices. This increases the 
efficiency of I/O functions. 

8.6.2 RAM Banks 

IC9-24 (6264) form a BANK of 128K bytes of battery-backed CMOS 
RAM which is capable of retaining data for up to 30 days in the absence 
of main power. 

All the RAM is addressed via the slow bus from the main board. 

IC3 (74HC138) in conjunction with the BANK select header ensure that 
the board is only enabled when the correct bank number has been set. 
Note bank numbers 0 and 7 are reserved and cannot be addressed. 

IC6,7 (74HC138) decode address lines Al6-13 thus providing the chip 
enable lines to each of the 16 8K byte RAM devices. 

IC1 (8211) disables the RAM if supply failure is imminent. TR1 and TR2 
form the NiCad charger circuit and power switch which prevent RAM 
corruption during power interruptions. 

The POWER-ON LED (RED) illuminates when the RAM BANK is 
supplied with +5V and the NiCad battery is not totally discharged. 
A switch on the edge of the board enables the RAM BANK. 
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The ENABLE LED (GREEN) illuminates when the switch is in the 
enable position and the RAM BANK may be accessed by the main board. 

The SELECT LED (YELLOW) will illuminate when the RAM BANK is 
being accessed. IC4 (4528) and TR5 stretch the enable pulse to 
approximately 1 second to allow proper illumination of the LED. 

Communication between the TCC and the Receiver and Exciter is via an 
12C (Inter-Integrated Circuit) bus. This is a two wire serial bus 
consisting of serial data (SDA) and serial clock (SCL). Each device on the 
bus is recognised by a unique address, and can operate as either a 
transmitter or receiver depending on its function. The TCC can send a 
number of commands to the SPU in the Exciter and Receiver modules, 
and the SPUs can respond with various messages. A list of the 
information sent on the I2C bus is shown below. 

8.7.1 Commands 
Program Synthesizer Frequency 

Select Transmit or Receive mode 

Open and Close Mute 

Set Squelch level 

Turn pilot pumping on and off 

Set FFSK modulation level 

Read SPU software version 

8.7.2 Responses 
Locked onto pilot tone indicator 

Squelch State indicator 

PA stability failure 

SPU Software Version number 

I2C error 

Tx low forward power 

Select FM or LM modulation schemeE 
(for Multimode systems) 

Select Speech or Data modes 

Calibrate amplifier 

Set FFSR threshold 

Adjust Transmit Power 

Read SPU Status info 

Receive Signal Strength Indicator 
(RSS!) 

PA over temperature warning 

PA reverse power warning 

Rx synthesizer out oflock 

Tx synthesizer out of lock 

These commands and responses allow complete software control of the 
radio equipment. 
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9. Commissioning 

9.1 Range 

Note: Please read this section at least onCe .before referring to 
the following .two8ections~ ·' 

As a primary characteristic Linear Modulation (LM) is a modulation 
technique used for placing intelligence in the form of speech or digital 
signalling (data) onto a radio frequency (RF) carrier for transmission 
over a wireless path in the same way that Amplitude Modulation (AM), 
Frequency Modulation (FM) and Single Side Band (SSB) are modulation 
techniques for the same purpose. As with AM, FM or SSB, LM can be 
used at any radio frequency allocation from VLF to microwave. LM can 
operate in allocations with defined channelisation, such as the mobile 
radio bands, or on allocations without channelisation. 

In radio frequency terms LM has characteristics similar to, or 
identical with, AM or FM. 

As with AM of FM transmissions the range of LM transmissions is 
largely defined by the coverage area characteristics (antenna height and 
terrain). The higher the antenna and the flatter the terrain the greater 
the range. 

For an LM system range will be comparable to that experienced 
in an equivalent AM or FM system. 

9.2 Transmission Losses 

Between the output of an LM transmitter used as a repeater and the 
antenna is, at minimum, a transmission line and a duplexer and usually 
some form of transmitter combining. The combining and the 
transmission line introduce attenuation of the signal which is a variable 
quantity defined by frequency band, the length of the transmission line, 
the number of transmitters being combined and the transmit/receive 
spacing. Between the transmitter antenna and the remote receiver 
antenna there also exists the free space and obstru.ction losses. 
For an LM system these losses are identical to those experienced 
in an AM or FM system. 

9.3 Receiver Losses 

The receive path losses are a combination of the free space loss and the 
transmission line, duplexer losses and obstruction losses. 

For an LM system these losses are identical to those experienced 
in an AM or FM system. 
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9.4 Reciprocity 

9-2 

For optimum operation of any mobile radio system, the signal that the 
mobile receives from the repeater should be similar in strength to the 
signal received by the repeater from the mobile. This is known as 
reciprocity . 

The effect of non-reciprocity on an LM system is identical to that 
experienced in an AM or FM system. 
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10. Simplified On-Site Testing 

10.1 Test Equipment 

RF Test Set 

Through Line Power 
Meter (PEP) 

Special audio test cable 

'N' Type plug to TNC 
plug co-axial cable 

HP 8920B with lTU psophometric filter 
option. Rohde and Schwarz CMS 50 

Bird 4381 or similar (with 100 W or 25 W 
PEP range plug in and suitable attenuator) 

See figure 10-1 below. 

I'Notel.f.lheHP 8920Aor B~~odelRF~testset is Dot optimised for , 
,LM"lD.e~emeDtbutcan PJ"ovide a~eptablefield results. " ' , 

PL3 From RX Test Lead PL3 on TCC 

Pin 15 RX Data + 

Pin 7 RX Data-

Pin 9 Ground 

15 pin 15 pin 

Lo Hi 

Test Set Connection 

Figure 10-1 Test Lead Schematic. 

10.2 Frequency Reference 

Connect one of the outputs of the Repeater Frequency Standard to the 
external 10 MHz reference input on the RF Test Set, and set to external 
standard. 
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10.3 Receiver Sensitivity Tests 

10-2 

10.3.1 Setting up the Equipment 

These are used to test the receiver SINAD performance for each channel 
and to test the site receiver splitter and amplifier. 

Set up the test equipment as shown in Figure 10-2 below. 

_ Antenna 

r---------, /,.....-----..... ~ (Disconnected at RSA) 

.....------1 Receiver Spiitter/Ampl~ier ..... . .. . . . . . _. ____ . _ . . Receiver Input Test Signal 
(Via RSA) 

Receiver Input 
(disconnected during ~ 
direct measurement) 

,.-__________ Receiver Input Test Signal 
(direct) 

~==== Audio Test Lead ====;---, 

Y10 MHz Frequency Stand.r~ 

Figure 10-2 Receiver test set up for simplified site testing. 

10.3.2 Measuring Receiver Sensitivity 

• Start at top channel shelf in the rack. 

• Switch off all channel power supplies (but not frequency standard or 
SCI). Unplug all TCC connectors (see Fig. 6-3 on page 6-5 for 
connectors and locations). 

• Undo knurled front panel fixing screws and withdraw channel TCC 
from the rack. Remove TCC access plate. 

• Note position of SIO address (top two rotary DIL switches) and 
channel number (lower three switches). Channel 001 is 221.0025 
MHz, steps are 5 kHz. 
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Switches A and B 

• Show the SIO address of the TCC card 

• The range is 00 to 31. Each card has a unique address. Every card 
must have a different address. 

• The channel that is designated control channel by the system control 
interface takes on the 'soft' address 00 during normal operation, no 
matter what its "hard" address is set to. Setting a TCe to SIO bus 
address 00 however locks the control channel to that card. 

Switches C, D and E 

• These set the channel number. 

• Actual Fee channel frequencies can be found in section 12, Channel 
Frequencies. 

N.B. On multi site systems channel allocation is signalled by use of the 
SIO bus numbering. Therefore the same SIO bus number/channel 
number relationship must be maintained across all sites to ensure that 
the same channel is selected at all sites e.g. if channel 19 is the second 
physical channel in the rack on five interconnected sites and the SIO bus 
number is 02 on one site then it must be set to 02 on all sites. 
Figure 10-3 TCC Internal Controls-1 

1. Set the top two rotary DIL switches in the TCe to test mode (90). 

2. Return TCC to the rack and reconnect all connectors except the RF 
input and PL3. 

3. Connect lIP 8920B test set output to receiver input. 

4. Connect the special audio test cable 15 way D-Type back-to-back 
connector to TCe connector PL3 and connect plug PL3 to the test 
lead. The test lead is now in-line with the connections between the 
TCC and the receiver). Connect the test lead BNC connectors to the 
lIP 8920B test set Hi and 10 inputs (Rx Data+ to Hi, Rx data- to 
Lo). 

5. Switch channel power on. 

6. Set mode switch to 1, receive only. See following figure 10-4: 
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10- 4 

TCC Internal Controls 

Remove access cover to expose 5 rotary DIL switches on main PCB 
immediately behind display board. 

Switches A and B 

• If set to 90 selects 'transmitter test' modes. 

• The particular test mode is selected using the MODE switch and the 
selection appears on the display e.g. 2- -

Transmitter Test Modes 

1. Tx off: receives only 

2. Pilot tone: transmits only pilot tone 

3. Two tone: transmits pilot tone with two modulating tones 

4. Single tone: transmits pilot tone with one modulating tone 

5. External: Transmits pilot tone and externally provided modulation 

Notes 

• If pilot pumping is selected in normal mode, it will be active in test 
mode 

• The transmitter can be keyed/dekeyed using the up/down switch on 
the TCC front panel 

• When in transmit a third dash appears on the display e.g. 2-- -
Figure 1D-4 TCC Internal Controls - 2 

Using the TCC front panel switches and display set the squelch level to 
permanently open (see figure 10-5 and following table). 

Trtmkjng Channel Controller. Indicators and Switches 

Squelch Set 

• Push mode switch down once 

• Display will show '5-xx' 

• xx is current squelch setting value 

• Use up / down switch to change setting 

• Range is 0 to 63. Default is 07 

FFSR Threshold Set 

• Push mode switch down twice 

• Display will show '6-xx' 

• xx is FFSR threshold setting value 

• Use up / down switch to change setting 

• Range is 0 to 63. Default is 32 

• The FFSR threshold value is not normally changed during 
commissioning 

Figure 10-5 TCC Indicators and Switches 
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PTT 

0 
® 

, nn 
I. UU 

c 

CW-LOCK • ® 
TALK IN SERVICE 

0 • 
SQUELCH 

MODE UPIDOWN 

0 0 
@ ® 

trunking module 

( ) 

linear modulation 

© 
technology 

@ 
Figure 10-6 TeG Front Panel 

T Iyplca ique c IS Ihe ontro IS tt' e mgs 

Tee Display Value OpenatdBm . 
11 -114 
12 -112 
13 -111 
14 -110 
15 -109 
16 -10.7 
17 -105 
18 -105 
19 -103 
20 -103 
21 -102 
22 -101 
23 -99 

1. Set RF output mode on test set to AM 

Close at dBm 
-137 
-126 
-121 
-118 
-114 
-113 
-111 
-110 
-109 
-108 
-108 
-106 
-105 

2. Set test set output frequency to 10 kHz below the receive frequency 
of the channel under test. 

3. Set audio generator 1 to 10.000 kHz, 25 % modulation level. 
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10- 6 

4. Set audio generator 2 to 10.950 kHz, 75 % modulation level. 
This puts the upper sideband of the AM transmission in the pass 
band of the LM receiver, with two signals being detected. The LM 
receiver will treat the +10.000 kHz sideband as carrier/pilot tone 
and the +10.950 kHz sideband as a 950 Hz tone for SINAD 
measurement. 

5. Set output level of generator to -80 dBm. 
The squelch LED on the Tee front panel will indicate squelch open. 

6. Reduce the generator output until 12 dB SINAD is reached. This 
level is typically -110 dBm for a correctly functioning unit. 

Note:'Using the ;ng:nai generator in this way th~o~put reqUire4 : 
to prOclucfd~ ~~eD$INAD:'is ;6 :dB ~ter,ithan thBt:foi a>direCtIy, : 
gei1ei!'ated~siPiI~1fhiB cisbe~Us~orilyp~ of thegenerator,";' 

. " ,,', .: ... ",,, ".~,.' . ,'- .. "',' .. .' '. . . "',, "" ''''.' ",. ... ",. ,. ..," 
&utput 'sign811i;esWitliliJ. tJie":nM .receiverpassbmid.: . ' . 

i·' .. 

7. Calibrate power level using the spectrum analyser. 

8. Record the value that gave 12 dB SINAD. 

9. Compare with test results if available. Acceptable range is ±ldB of 
test result or better than -106 dBm. 

10. Repeat tests for each receiver in the rack. 

10.3.3 Receiver Testing via Splitter/Amplifier 

To test the splitter/amplifier and receiver combination proceed as 
follows: 

1. Connect the HP 8920B test set output to the antenna connector of 
the antenna combining equipment. 

2. Repeat the tests described above for direct connection and record the 
results. 

The difference between the results for direct connection and connection 
through the duplexer/splitter/ampJifier combination is the loss produced 
by the combination itself. This should be no more than 6dB (usually 
much better) and should be constant for all the receivers to ± 1 dB. 

10.3.4 Returning Equipment to Operation 

1. Reset SID bus addresses to recorded value on the top two switches. 

2. Switch off the channel power supply. 

3. Unplug all TCe rear connectors. 

4. Remove test RF and audio leads. 

5. Withdraw the Tee from the rack. 
If no further testing is to be carried out (e.g. transmitter tests) 
replace the Tce access plate and re-install into the rack, tightening 
the module front panel retaining screws by hand only. Otherwise 
leave the access plate off. 

6. Re-connect TCe cables and receiver cables (see figure 6-3 on 
page 6-5). 

7. Switch on channel power supply. 
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8. Using TCC front panel switches and display, set the squelch level to 

14 or, on sites with a high noise floor, to a greater value which 
ensures that the squelch closes when no signal is present. 

When all receivers have been tested, TCCs returned to the rack and all 
cables re-connected and if no transmitter testing is to be carried 
out then switch all channel supplies back on. Start at the top channel 
shelf and work downwards. This ensures that the first channel shelf 
becomes the control channel. If transmitter testing is to be carried out 
then follow the instructions below. 

10.4 Transmitter Tests 

10.4.1 Transmitter Testing, Direct Connection 

1. Start at top channel shelf in the rack. 

2. Switch off all channel power supplies (but not frequency standard or 
SCI). Unplug all TCC connectors (see figure 6-3 for connectors and 
locations). 

3. Undo knurled front panel fixing screws and withdraw channel TCC 
from the rack. Remove TCC access cover. 

4. Note position of SIO address (top two rotary DIL switches ) and 
channel number (lower three switches). Channel 001 is 221.0025 
MHz, steps are 5 kHz. 

5. Set top two rotary DIL switches to test mode (90) and return TCC to 
rack. 

6. Re-connect TCC cables (see figure 6-3 on page 6-5 for connector 
locations). 

7. Connect the through line PEP wattmeter between the transmitter 
and the antenna combiner. 

8. Switch the power supply on. 

9. Set transmitter to two tone test (see figure 10-4 above). 

10. Using up/down switch key on the transmitter. 
Meter should read 22.5 W ± 2.5 W (90 W ± 10 W for 100 W PA). 
(Make sure that correct slug is used in the power meter to give 
required accuracy). Be sure to take into account local conditions 
(antenna gain etc.) that could exceed licence requirements. 

11. Record the value. 

12. Compare with previous test results, if available. Acceptable range is 
within ±1 dB of last test result. 

13. Adjust RF output power out, ifnecessary, to achieve 25 W (or 100 W) 
PEP. Acceptable range ofTCC display to achieve this is 46 to 56. See 
following figure 10-7 for the method of adjustment. 

Warning: Transmitter may go unstable if the power level is set 
incorrectly~ · . '!J ' .~, 
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TeC Internal Controls - Transmitter Adjustment 

Switches A and B 

• Set switches to 91 to select transmitter power adjust mode 

• When 91 is selected the transmission is continuous two tone mode 
when keyed on 

• The power level is adjusted using the mode switch and the display. 
Minimum output is 01, maximum is 63 

• The transmitter can be keyedldekeyed using the up/down switch on 
the TCC front panel 

• De-key transmitter. 
• Set wattmeter to return power. 

• Re-key transmitter. 

• Check return power. 

• VSWR must be 1.1:1 or better. 

• If worse then combiner may need to be re-tuned to achieve 1.1:1. 

• Repeat tests for each transmitter in the rack. 
Figure 10-7: TCC Internal Controls, Transmitter Adjustment 

10.4.2 Transmitter Testing, Connection via Transmitter 
Combiner 

This test measures the loss through the duplexer and combining 
circuitry. 

The loss will depend on the particular combining configuration used. 
A copy ofthe factory test results is required for comparison purposes. 

1. Connect power meter between duplexer output and antenna feed. 

2. Key transmitter. 

3. Record meter reading. 

4. Compare with previous test results, if available. Acceptable range is 
±1 dB oftest result. 

5. De-key transmitter. 

6. Set wattmeter to measure return power. 

7. Check that return power is within specification and that VSWR is 
1.1:1 or better. 

8. If worse than 1.1:1 then antenna installation should be checked. 

9. Repeat the tests for each transmitter in the rack. 

On completion of all transmitter testing: 

1. Reset TCC SIO bus address to recorded value using the top two 
switches. 

2. Switch off channel power supply. 

3. Unplug all TCC rear connectors. 

4. Remove RF and audio leads (if used). 

5. Withdraw TCC from rack. 
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6. Replace TCC access covers and re-install into rack, tightening 
knurled retaining screws by hand only. 

7. Re-connect TCC cables (see Fig. 6-3 on page 6-5 for connector 
locations). 

10.4.3 Returning Equipment to Operation 

When all transmitters have been tested, TCCs returned to rack, all 
cables reconnected and if no receiver testing is to be carried out then 
switch all channel power supplies back on. Start at the channel shelf at 
the top of the rack and work downwards. This ensures that the first 
channel shelf becomes the control channel. If receiver testing is to be 
carried out then follow the receiver testing instruction above. 

10.4.4 Carrier Wave Identification (CWID) 

In the US, it is a requirement that radio transmissions carry a CWIn 
broadcast at least every 30 minutes. The CWIn unit is fitted to the 
lowest frequency channel of the allocated channel set. 

See your dealer for additional information. 
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11. Comprehensive On-Site Testing 

IMPORTANT: The Test Equipment and Equipment under test 
should be powered up for at least 15 minutes before testing is 
commenced. This allows the frequency standard and oscillators 
to stabilise at their correct frequencies. 

11.1 Test Equipment 

RF Signal Generators (2 oft) HP8657 A 

RF Spectrum Analyzer HP8560E 

Audio Analyzer HP8903B 

Power Meter (PEP) 100 W forward Bird 4381 (100 W insert) 

Power Meter (PEP) 25 W forward Bird 4381 (25 W insert) 

Frequency Counter HP5385A, OPT004 

3 dB Splitter Mini Circuits 2FSC-2-1 

30 dB RF attenuator 150 W rating (100 W channel) 
50 W rating (25 W channel) 

Special audio test cable See figure 10-1. 

11.2 Frequency Standard 

Note: Do not .cariy out'this test unless the frequency ~counter is • 
klio~ to be accurate to betterthanlpmit inId. 

Connect one of the outputs of the Frequency Standard to the Frequency 
Counter and check that the frequency is 10.000000 MHz ± 1 Hz. If 
necessary, adjust the frequency using the FREQ. ADJUST potentiometer 
located on the rear panel of the unit. 

A better check wou)d be to connect a known good frequency standard 
and the unit under test to the X and Y inputs on an oscilloscope to create 
a Lissajous figure. The frequency of the test unit can be adjusted until 
the figure is approximately stationary. 

11.3 Test Modes 

The TCC provides a number of test modes to facilitate testing of the 
transmitter and receiver modules. These are selected by setting the SIO 
bus address to specified test codes using the rotary BCD switches (A and 
B, the top two switches on the TCC PCB). 
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11.3.1 Transmit Preamble 

• Set SIO bus switches to 96. 

The FFSK modem continuously transmits 101010 ... 

The display shows all digits scrolling '1010'. 

11.3.2 Transmitter Test Modes 

;~::~:rJ;t-l~:t~o'i~~tf~tf~fr1~~~~~d·: 
Set SIO bus switches to 90. 

11.3.3 Transmitter Power Adjust 

Set SIO bus switches to 91. 

This mode transmits a two-tone signal, and allows fine adjustment of the 
transmit power. 

The transmitter is keyed up and down using the MODE switch. 

The power level is adjusted using the UPIDOWN switch. 

The default value for the power level is 32, which corresponds to rated 
power out. The power output is given by: 

(
Selected Value + 11)2 

Power (Watts)",. Nominal Power x 64 

11.4 Receiver Tests 

11-2 

11.4.1 Connections 

1. Connect the audio outputs (RX.-IN Pins 15 and 7) of the receiver 
module to an Audio Analyzer. Your special test lead (see section 10) 
can be used for this. 

2. Connect the external standard inputs of the RF Signal Generators to 
two free outputs on the Shelf Frequency Standard. 

3. Connect the outputs of two RF Signal Generators together with a 
3 dB splitter. 

4. Connect the output of the splitter into the antenna connector of the 
receiver module. 

5. Set the Audio Analyzer to measure SINAD at 1 kHz with a CCITT 
(ITU) psophometric filter. 
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11.4.2 Ultimate SINAD Test 

1. Set the frequency of one generator to the frequency of the centre 
selected channel (pilot tone) with an amplitude of -66 dBm. 

2. Set the frequency of the other signal generator to 950 Hz above the 
pilot frequency (to give a 1 kHz tone), with an amplitude of -57 dBm. 

3. Check that the SINAD is more than 36 dB. 

11.4.3 Sensitivity Test 

1. Decrease the output levels of the two signal generators to obtain a 
12 dB SINAD, keeping the pilot tone 9 dB below the test tone. 

2. The quoted sensitivity of the receiver is -1l5 dBm for a 12 dB 
SINAD. The test tone level should be -Ill dBm, allowing 3 dB for 
loss through the coupler, and 1 dB for the connecting leads. 

3. Check at least channels 001 (221.0025 MHz), 101 (221.5025 MHz), 
and 200 (221.9975 MHz) to exercise the full frequency range ofthe 
receiver. 

11.5 Transmitter Tests 

11.5.1 Connections 

1. Connect the antenna output ofthe PA module to a suitably rated 
through-line power meter and 30 dB attenuator. 

2. Connect the output of the power meter to a 30 dB, 100 W attenuator. 
Do not transmit without a suitable load connected to the antenna 
line. 

3. Connect the output of the attenuator to a Spectrum Analyzer. 

The Exciter has a built in signal generator to make transmitter tests 
easier. Alternatively, an external audio signal generator can be 
connected to the audio input CTX-IN Pins 14 and 6) of the Exciter 
module. 

The 10 MHz reference inputs of the Signal Generators and Spectrum 
Analyzer should all be connected to the Frequency Standard. 

11.5.2 Spectrum Analyzer Set-up 

Set up the spectrum analyzer as follows: 

• Centre Frequency Nominal Channel Frequency 

• Span 20kHz 

• Video Bandwidth 

• Resolution Bandwidth 

100Hz 

100Hz 

• Reference Level 

• Reference Offset Level 

+44 dBm (+50 dBm for 100 W PA) 

+30 dB 

The analyzer should be powered up 15 minutes before the tests to make 
sure that it is stable. 
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11.5.3 Stability: Pilot Only Test 

1. Use the MODE switch on the front of the TCC to select the pilot-only 
test. 

2. Key the transmitter up using the UPIDOWN switch. The Tx LED on 
the PA will illuminate to indicate that the channel is transmitting. 

3. Check that a single peak is observed on the spectrum analyzer, and 
that its frequency is steady, and within 100 Hz of the correct value. 
Other peaks on the display should be at least 60 dB down on the 
pilot tone, as shown in the diagram below: 

o 

-10 

-20 

-30 

-40 
dB 

-50 

-60 

/J \. --... 
-70 

-80 

-90 

-10 -8 -6 -4 -2 0 2 4 6 8 10 

kHz Offset 
Figure 11-1: Transmitter Pilot Tone Signal 

4. Make sure that peaks other than the main output, are at least 60 dB 
down. 

11.5.4 Linearity: Two Tone Test 

In this test, the power can be measured with an average power meter, 
and scaled by a factor of2.8 (4.5 dB) to give the PEP value. A diode 
based wattmeter is not suitable for this test. If a more accurate value is 
required, the spectrum analyzer should be used. 

1. Use the MODE switch to select the two tone test, and re-key the 
transmitter. 

2. Measure the Peak Envelope Power (PEP), and check that it is 
22.5 W ± 2.5 W (90 W ± 10 W for 100 W PA). 

3. Check that the display on the spectrum analyzer is similar to that 
shown below: 
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Figure 11-2: Transmitter Two Tone Test Signal 

4. Make sure that any other peaks are at least 61 dB (67 dB for 100 W 
PA) down on the pilot tone. 

11.5.5 Image Suppression: One Tone Test 

1. Use the MODE switch to select the one tone test, and re-key the 
transmitter. 

2. Check that the display on the spectrum analyzer is similar to that 
shown below, and that the tone image is suppressed by more than 30 
dB, as shown below: 

1\ 
0 

-10 

-20 

-30 

f\ 

\ 
-40 

dB 

-50 

J\. A A J\. 
-60 

-70 

-80 

-90 

-10 -8 -6 -4 -2 0 2 4 6 8 10 

kHz Offset 
Figure 11-3: One Tone Test Signal 

3. Make sure that any other peaks are at least 45 dB down on the pilot 
tone. 

4. Turn off the transmitter using the UP/DOWN switch. 
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5. Repeat the tests on at least channels 001 (220.0025 MHz), 101 
(220.5025 MHz), and 200 (220.9975 MHz) to exercise the full 
frequency range of the transmitter. 

11.5.6 External Signal Test 

1. Inject the desired test signal into the audio input of the Exciter 
module. 

2. Use the MODE key to select a test using an external signal source. 

11.5.7 Adjusting Transmit Power 

The transmit power can be adjusted around its nominal value to meet 
specific site engineering requirements. Normally this will be used for 
reducing the power of the transmitter to minimise interference. It is 
possible to increase the output power slightly, but this is only intended 
as a fine adjustment to compensate for manufacturing variations. 

1. Put the TCC into Power Adjust mode and key up the transmitter. 

2. Adjust the power level to the required value, while monitoring the 
output of the PA on a spectrum analyzer to ensure that it remains 
stable. 
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12. Channel Frequencies 
Channel Base R:dIase 1'1: Channel BaseRx Base 1'1: Channel BaseRx Base 1'1: Channel BaseRz Base 1'1: 

1 220.0025 221.0025 51 220.2525 221.2525 101 220.5025 221.5025 151 220.7525 221.7525 
2 220.0075 221.0075 52 220.2575 221.2575 102 220.5075 221.5075 152 220.7575 221.7575 
3 220.0125 221.0125 53 220.2625 221.2625 103 220.5125 221.5125 153 220.7625 221.7625 
4 220.0175 221.0175 54 220.2675 221.2675 104 220.5175 221.5175 154 220.7675 221.7675 
5 220.0225 221.0225 55 220.2725 221.2725 105 220.5225 221.5225 155 220.7725 221.7725 
6 220.0275 221.0275 56 220.2775 221.2775 106 220.5275 221.5275 156 220.7775 221.7775 
7 220.0325 221.0325 57 220.2825 221.2825 107 220.5325 221.5325 157 220.7825 221.7825 
8 220.0375 221.0375 58 220.2875 221.2875 108 220.5375 221.5375 158 220.7875 221.7875 
9 220.0425 221.0425 59 220.2925 221.2925 109 220.5425 221.5425 159 220.7925 221.7925 

10 220.0475 221.0475 60 220.2975 221.2975 110 220.5475 221.5475 160 220.7975 221 .7975 
11 220.0525 221.0525 61 220.3025 221.3025 111 220.5525 221.5525 161 220.8025 221.8025 
12 220.0575 221.0575 62 220.3075 221.3075 112 220.5575 221.5575 162 220.8075 221.8075 
13 220.0625 221.0625 63 220.3125 221.3125 113 220.5625 221.5625 163 220.8125 221.8125 
14 220.0675 221.0675 64 220.3175 221.3175 114 220.5675 221.5675 164 220.8175 221.8175 
15 220.0725 221.0725 65 220.3225 221.3225 115 220.5725 221.5725 165 220.8225 221.8225 
16 220.0775 221.0775 66 220.3275 221.3275 116 220.5775 221.5775 166 220.8275 221.8275 
17 220.0825 221.0825 67 220.3325 221.3325 117 220.5825 221.5825 167 220.8325 221.8325 
18 220.0875 221.0875 68 220.3375 221.3375 118 220.5875 221.5875 168 220.8375 221.8375 
19 220.0925 221.0925 69 220.3425 221.3425 119 220.5925 221.5925 169 220.8425 221.8425 
20 220.0975 221.0975 70 220.3475 221.3475 120 220.5975 221.5975 170 220.8475 221.8475 
21 220.1025 221.1025 71 220.3525 221.3525 121 220.6025 221.6025 171 220.8525 221.8525 
22 220.1075 221.1075 72 220.3575 221.3575 122 220.6075 221.6075 172 220.8575 221.8575 
23 220.1125 221.1125 73 220.3625 221.3625 123 220.6125 221.6125 173 220.8625 221.8625 
24 220.1175 221.1175 74 220.3675 221.3675 124 220.6175 221.6175 174 220.8675 221.8675 
25 220.1225 221.1225 75 220.3725 221.3725 125 220.6225 221.6225 175 220.8725 221.8725 
26 220.1275 221.1275 76 220.3775 221.3775 126 220.6275 221.6275 176 220.8775 221.8775 
27 220.1325 221.1325 77 220.3825 221.3825 127 220.6325 221.6325 177 220.8825 221.8825 
28 220.1375 221.1375 78 220.3875 221.3875 128 220.6375 221.6375 178 220.8875 221.8875 
29 220.1425 221.1425 79 220.3925 221.3925 129 220.6425 221.6425 179 220.8925 221.8925 
30 220.1475 221.1475 80 220.3975 221.3975 130 220.6475 221.6475 180 220.8975 221.8975 
31 220.1525 221.1525 81 220.4025 221.4025 131 220.6525 221.6525 181 220.9025 221.9025 
32 220.1575 221.1575 82 220.4075 221.4075 132 220.6575 221.6575 182 220.9075 221.9075 
33 220.1625 221.1625 83 220.4125 221.4125 133 220.6625 221.6625 183 220.9125 221.9125 
34 220.1675 221.1675 84 220.4175 221.4175 134 220.6675 221.6675 184 220.9175 221.9175 
35 220.1725 221.1725 85 220.4225 221.4225 135 220.6725 221.6725 185 220.9225 221.9225 
36 220.1775 221.1775 86 220.4275 221.4275 136 220.6775 221.6775 186 220.9275 221.9275 
37 220.1825 221.1825 87 220.4325 22l.4325 137 220.6825 221.6825 187 220.9325 221.9325 
38 220.1875 221.1875 88 220.4375 221.4375 138 220.6875 221.6875 188 220.9375 221.9375 
39 220.1925 221.1925 89 220.4425 221.4425 1?9 220.6925 221.6925 189 220.9425 221.9425 
40 220.1975 221.1975 90 220.4475 221.4475 140 220.6975 221.6975 190 220.9475 221.9475 
41 220.2025 221.2025 91 220.4525 221.4525 141 220.7025 221.7025 191 220.9525 221.9525 
42 220.2075 221.2075 92 220.4575 221.4575 142 220.7075 221.7075 192 220.9575 221.9575 
43 220.2125 221.2125 93 220.4625 221.4625 143 220.7125 221.7125 193 220.9625 221.9625 
44 220.2175 221.2175 94 220.4675 221.4675 144 220.7175 221.7175 194 220.9675 221.9675 
45 220.2225 221.2225 95 220.4725 221.4725 145 220.7225 221.7225 195 220.9725 221.9725 
46 220.2275 221.2275 96 220.4775 221.4775 146 220.7275 221.7275 196 220.9775 221.9775 
47 220.2325 221.2325 97 220.4825 221.4825 147 220.7325 221.7325 197 220.9825 221.9825 
48 220.2375 221.2375 98 220.4875 221.4875 148 220.7375 221.7375 198 220.9875 221.9875 
49 220.2425 221.2425 99 220.4925 221.4925 149 220.7425 221.7425 199 220.9925 221.9925 
50 220.2475 221.2475 100 220.4975 221.4975 150 220.7475 221.7475 200 220.9975 221.9975 
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13. Base Station 5-Channel 25/100 W 
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CHLlJ5-Duplexer Loom ............................ L033BLB200EA1 ................. 13-11 
Pillar-BlFrame EIB .................................... L033BEL13BEAO ................ 13-12 
Top Frame-Pillar EIB ................................ L033BEL26PEAO ................ 13-12 
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Module Parts List 

All Base Station 5-Channel Chassis 

Document No: LM030300013 

Reference Description 
7 
1 
1 
4 
1 
1 
1 
16 
1 
1 
4 
1.6 

1" 
1 
42 
5 
2 
33 
42 
42 
64 
64 
7 

64 
14 
14 
1 
1 
4 
1 
1 
2 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

1U BLANKING GRILL 
FRAME (38U) 
BOTTOM PANEL (38U) 
CASTORS FOR 38U 
EARTH BUS BAR 
FRAMED DOOR (38U) 
SIDE PANELS (38U) 

.... __ _ 2..~~I_L_S . (3 8UL_. __ ___ . __ 
TOP PANEL (38U) 
7U BLANKING PLATE 
TRNKNG SUPPORT BAR 
RAIL ASSEMB~Y KIT 
M5 YELLOW RING CRIMP 
SERIAL N/D LABEL 
M5X12 PAN HEAD TORX BZCP 
M6X12 PAN HEAD POZI BZCP 
M6X40 PAN HEAD POZI BZCP 
M5 NUT BZCP 
MS PLAIN WASHER 
M5 SHAKE PROOF WAS3ER 
M6 BOLT 
M6 CAGE N:JT 
M6 NUT BZCP 
M6 PLASTIC CUPS 
M6 PLA:N WASHER 
M6 SHAKE PROOF WASHER 
CHANNEL 3 E/B 101 LOOM 
CHANNEL 4 E/B 123 LOOM 
PILLAR-B/FRAME E/B 
CHANNEL 5 E/B 145 LOOM 
SCU E/B 198 LOOM 
S/PANEL-B/FRAME E/B 
TOP FRAME-PILLAR E/B 
TOP PANEL-TOP FRAME E/B 
CHANNEL 1 E/B 55 LOOM 
F/S-E/B 68 LOOM 
CHANNEL 2 E/B 80 LOOM 
F/S102-CHANNEL 2 LOOM 
F/S123-CHANNEL 3 LOOM 
F/S128-CHANNEL 3 LOOM 
F/S149-CHANNEL 4 LOOM 
F/S154-CHANNE~ 4 LOOM 
F/S175-CHANNEL 5 LOOM 
F/S177-CHANNEL 5 LOOM 
F/S73-CHANNEL 1 LOOM 

Issue 1.0 

Stock Number 
L0041UBLGRLAO 
L00438U019XAO 
L00438UBPANAO 
L00438UCASTAO 
L00438UEBUSAl 
L00438UFRDRAO 
L00438USPANAO 

~ _ j:,.9. Qj].~ _USR:t.SAO -$ 
L004 38UTPANAO 
L0047UBLPTSAO 
L004BSU1507Al 
L004RAILKI.J'hO 
L013M5YCRIMAO 
L026 SNLABELBO 
L0295P12MMTAO 
L0296P~ 2?1MPAO 

L0296X40MMPAO 
L029M5NUTXXAO 
L029M5WASHPAO 
L029MSWASHSAO 
L029M6BOLTXAO 
L029M6NUTSXAO 
L029M6NUTXXAO 
L029M6PCUPSAO 
L029M6WASHPAO 
L029M6WASHSAO 
L033BEL101EAO 
L033BEL123EAO 
L033BEL13BEAO 
L033BEL145EAO 
!..033BEL198EAO 
::"033BEL26BEAO 
L033BEL26PEAO 
L03 3BEL26TEAO 
L033BEL5SXEAO 
L033BEL68XEAO 
L033B:::~80XEAO 

L033BFS102EAD 
L033BFS123EAO 
L03 3BFS 128EAO 
L033BFS14 9EAO 
L033BFS154SAO 
L033BFS17SEAO 
L033BFS177EAO 
L033BFS73XEAO 
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1 
1 
S 
S 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
4 
1 

F/ S76-CHANNEL 1 LOOM 
F/S98-CHANNEL 2 LOOM 
CHLI/S-DUPLEXER LOOM 
CHL-CIRCULATOR LOOM 
MAINS lOO-CHANNEL 2 LOOM 
MAINS 125-CHANNEL 3 LOOM 
MAINS ISO-CHANNEL 4 LOOM 
MAINS 17S-CHANNEL 5 LOOM 
MAINS 220-SCU LOOM 
MAINS SUPPLY LOOM 
MAINS 70-F / S LOOM 
MAINS 75-CHANNEL 1 LOOM 
SCU TO CHANNEL SIO LOOM 
DISTRI3UTION BLOCK EARTH 
lOWAY JISTRIBUTION lOOW 
OPEN SLOT CABLE TRUNKING 
GROMMET 

L033BFS76XEAO 
L033BFS98XEAO 
L033BLB200EAl 
L033BLBSOOEAl 
:'033BMSIOOEAO 
L033BMS12SEAO 
L033BMSISOEAO 
L033BMS17SEAO 
:'033BMS220EAO 
::"033BMSSOOEAO 
L033BMS70XEAO 
L033BMS7SXEAO 
L033BSCUCIOAO 
L033BSDISTEAl 
L03S10WIOOWAO 
L03538UCTRGAO 
L035GROMMETAO 
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PROJECTION :- ~@-I RT1 OJ cCf"n 56/9,3 WIRE (GRNNEL) 

WIRE TYPE :- TRI-RATED BS6231 SIZE 56/0.3 GN INSULATION, 
(Farnell 218-030 or equivalent), I I 

RT1 :- M4 RING TERMINALS TYPE THOMAS AND BETTS DRC4Y. I "L"mm 

I (Farnell 209-569 or equivalent), I 

RT2 :- M5 RING TERMINALS TYPE THOMAS AND BETTS DRC5Y. 
(Farnell 209-570 or equivalent). 

CABLE DESCRIPTION PART NUMBER DIMENSION "L"(mln) DRAWING SUB-NUMBER 

CHANNEL 1 EtB 55 LOOM L033BEL55XEAO 550mm 9LMTOO02.L01 

CHANNEL 2 EtB 80 LOOM L033BEL80XEAO 800mm 9LMTOOD2,L02 

CHANNEL 3 EtB 101 LOOM L033BEL 101 EAO 1010mm 9LMTOO02.L03 

CHANNEL 4 EtB 123 LOOM LD33BEL 123EAO 1230mm 9LMTDOD2.L04 

CHANNEL 5 EtB 145 LOOM L033BEL 145EAO 1450mm 9LMTOO02.L05 

SCU EtB 198 LOOM L033BEL 198EAD 1980mm 9LMTOO02.L06 

F/S-EtB 68 LOOM (See Note 1). L033BEL68XEAD 68Dmm 9LMTDDD2.L07 

PSU-CHASSIS ElLOOM L033CEL47EXAO 470mm 9LMTOOO2.L06 

Note 1 :- F/S-EtB 68 LOOM Is unique In that It Is to be fitted with 5mm Ring Terminals at both ends. 

DRW:- 9LMTOD04.LEB TITLE :- MAT:-, DRAWN :- B.PERRETT. 

ISSUE :- 1.0 SUB-ASSEMBLY E/B LOOMS. (Part Numbers as above) FIN :- DATE :- 18.4.94. 
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PROJECTION :- ~§I PL1 PL1 

~ 
CABLE RG223AJ 

~ uL"mm 
CABLE:- UR76 (Farnell 140-471) or RG223IU (or equivalent). 

PL1IPL2:-BNC PLUG MIA-COM B35A70E010X99(or equivalent). 

CABLE DESCRIPTION PART NUMBER DIMENSION "L"(mln) DRAWING SUB-NUMBER 

F/S73-CHANNEL 1 LOOM L033BFS73XEAO 730mm SLMTOOO7.L01 

F/S76-CHANNEL 1 LOOM L033BFS76XEAO 760mm BLMTOOO7.L02 

F/S9B-CHANNEL 2 LOOM L033BFS9BXEAO 9BOmm BLMTOOO7.L03 

F/S102-CHANNEL 2 LOOM L033BFS102EAO 1020mm BLMTOOO7.L04 

F/S123-CHANNEL 3 LOOM L033BFS123EAO 1230mm BLMTOOO7.L05 

F/S12B-CHANNEL 3 LOOM L033BFS12BEAO 12BOmm BLMTOOO7.L06 

F/S149-CHANNEL 4 LOOM L033BFS149EAO 1490mm SLMTOOO7.L07 

F/S154-CHANNEL 4 LOOM L033BFS154EAO 1540mm SLMTOOO7.LOS 

F/S175-CHANNEL 5 LOOM L033BFS 175EAO 1750mm SLMTOOO7.L09 

. 
F/S177-CHANNEL 6 LOOM L033BFS177EAO 1770mm SLMTOO07.L10 

DRW:- BLMT0007.L01 E TITLE :- MAT:-. DRAWN:- B.PERRETT. 

ISSUE :- 1.0. F/SXX-CHANNEL LOOMS. FIN :- DATE :- 1S.4.94. 
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PROJECTION :- ~@- PL1 SK1 

[3 ~ ]~1[ll]l]t Cable 1 

~ann ~~~~~ PL 1 :-IEC FREE PLUG (Farnell 146-766). 

SK1 :- IEC FREE SOCKET TO 8S4491 (Farnell P587). I "L"mm I 
CABLE TYPE :- MAINS FLEX-3-Core 3210.2mm (Farnell 436-719). 

CABLE DESCRIPTION PART NUMBER DIMENSION "L "(mln) DRAWING SUB-NUMBER 

MAINS 75-CHANNEL 1 LOOM L033BMS75XEAO 750mm 9LMTOOO4.MOl 

MAINS 1 ~O-CHANNEL 2 LOOM L033BMS100EAO 1000mm 9LMTOOO4.M02 

MAINS 125-CHANNEL 3 LOOM L033BMS125EAO 1250mm 9LMTOOO4.M03 

MAINS 150-CHANNEL 4 LOOM L033BMS150EAO 1500mm 9LMTOOO4.M04 

MAINS 175-CHANNEL 5 LOOM L033BMS175EAO 1750mm 9LMTOOO4.M05 

MAINS 220-SCU LOOM L033BMS220EAO 2200mm 9LMTOOO4.M06 

MAINS SUPPLY LOOM L033BMS500EAO 5000mm 9LMTOOO4.M07 

MAINS 70-FtS LOOM L033BMS70XEAO 700mm 9LMTOOO4.M08 

DRW:- 9LMTOO04.LMS TITLE :- MAT :-. DRAWN :- B.PERRETT. 

ISSUE :- 1.1 
5-CHANNEL MAINS LOOMS. (Part Numbers as above) 

FIN :- DATE :- 18.4.94. 
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PROJECTION :- --&*-§I 

PL1 PL2 

I I m CABLE RG214/U ~I I I 
I SOOcm I 

7?S--
PL1IPL2 ;- N-TypelPLUG MIA-COM N15A14E001X19 (FARNELL GE15015C1) (or equivalent). 

CABLE:- RG2141U (or equivalent). 

Note 1 ;- Drawing Issue raised to 1.1 because previous cable type was Incorrect. 

DRW:- 9LMTOO04.L3E TITLE :- MAT:-. DRAWN :- B.PERRETT. 

ISSUE :- 1.1. CHL-CIRCULATOR LOOM. (Part L033BLB500EAO) FIN :- DATE :- 18.4.94. 

SECTION THIRTEEN - LM REPEATER SITE SERVICE MANUAL 13-10 



BASE STATION 5-CHANNEL 25/100 W ~ 
----------------------------------~ 

PROJECTION ;- ~§I 

PL1 

I I m 
CABLE RG223JU 

PL2 

ru I$l" ; 1%1,10 

I 500cm I 

ys-
PL1 ;- N-Type/PLUG M1~-COM N15A55E010~!! (FARNELL GE15055C10) (or equivalent). 

PL2 ;- TNCIPLUO MIA-COM T35A70E010X99 (FARNELL GE35870C10) (or equivalent). 

CABLE:- RG223IU (or equivalent). 

Note 1 :- DrawIng Issue raIsed to 1.1 because previous cable type was Incorrect. 

DRW:- 9LMTOO04.L4E TITLE :- MAT:-. DRAWN:- B.PERRETT. 

ISSUE ;- 1.1 CHL 1/5-DUPLEXER LOOM. (Part L033BLB200EAO) FIN ;- DATE ;- 18.4.94. 
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PROJECTION :-

56/0.3 GRNIYEL ..,.. 
I 
I 

~------260 mm------~ 

Part L033BEL26PEAO 

WIRE TYPE :- TRI-RA TED BS6231 SIZE 56/0.3 GRNIYEL INSULATION. 

",..,.. 

I 
I 

56/0.3 GRNIYEL tRT2 c •• ......... 
I 
I 

1-------130 mm--------I 

Part L033BEL 13BEAO 

RT1 :- M6 RING TERMINALS TYPE THOMAS AND BETTS DRC6Y (or equivalent i.e. Farnell 209-582). 

RT2 :- M5 RING TERMINALS TYPE THOMAS AND BETTS DRC5Y (or equivalent i.e. Farnell 209-570). 

DRW:- 9LMT0004.L2E TITLE:- PILLAR·B/FRAME ElB. (Part L033BEL13BEAO) MAT:- DRAWN:- B. PERRETT 

ISSUE:- 1.0 TOP FRAME·PILLAR ElB. (Part L033BEL 13BEAO) FIN:- DATE:- 18.4.994 
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BASE STATION 5-CHANNEL 25/100 W ~ 
------------'J!!/) 

PROJECTION :-

PL1 PL2 PL3 PL4 PL5 

JoZ:: 41 1°Z:' '.%\1 Joz:· 41 JoZ;' 41 Jol/' I.~'~ 
I I I I I I I I I I 

I I I I I I I I 

TRUE - ~;'iiiiiiii"~~.iiiiiiiii 
100cm 

PL 1 through PL5 :- Solder Bucket Plug 9-way (Farnell 105-505). 

SH1:- Shroud type:- OSSI DPPK09BLACK (Farnell 148-640 or equivalent). 

CABLE 1 :- 2-Core twisted pair with overall screen.(Farnell 148-545 (or equivalent). Sleeve Is Hellermann H30Black. 

Note 1:- At each D-plug connect pins 1/2 to free end TRUE wire. (Daisy-chain PL 1 to PL5). 

Note 2:- At each D-plug connect pins 415 to free end COMP wire. (Daisy-chain PL 1 to PL5). 

Note 3:- At each D-plug connect pins &n/8/9 to free end of screen extension. (Daisy-chain PL 1 to PL5).(Each pin 3 not used). 

Note 5:- At free end Insulated pair and screen extension wire to extend 3cm beyond overall sheath with further 1cm on all wires strlppedltwlsted (not tinned) 

Drawing Update :- Change of Shell type, Free wires not now tinned. 

DRW:- 9LMT0004.SI0 TITLE :- MAT:-. DRAWN:- B.PERRETT. 

ISSUE :- 1.1 SCU TO CHANNEL SIO LOOM.(Part L033BSCUCIOAO) FIN :- DATE:- 18.4.94. 
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ff::;\ BASE STATION 5-CHANNEL 25/100 W 
~-----------

PROJECTION :-

RT1 ~~ ____ 5_~_0'_3_G_R_~ __ E_L __________ ~~RT2 

I I 
I 

260mm 

WIRE TYPE:- TRI-RATED BS6231 SIZE56/0.3 GR~EL INSULATION. 

RT1/RT2 :- M6 RING TERMINALS TYPE THOMAS AND BETTS DRC6Y (or equivalent I.e. Farnell 209-582). 

DRW:- 9LMT0004.L 1 E TITLE :- TOP PANEL-TOP FRAME EIB. (Pert L033BEl26TEAO) MAT:-. DRAWN :- B.PERRETT. 

ISSUE :- 1.0 SlPANEL-BIFRAME EIB. (Pert L033BEl26BEAO) FIN :- DATE :- 18.4.94. 
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BASE STATION 5-CHANNEL 25/100 W rf:::\ 
-----------~ 

PROJECTION :-

Strip and twist 10mm at free end.{not tinned). 

RT1 7/0.53 WIRE (GRNNEL) I 

4S0mm 

RT1 :- MS RING TERMINALS TYPE THOMAS AND BETTS DRB5Y (or equivalent I.e. Farnell 209-533). 

WIRE TYPE:- TRI-RATED 8491B-LSF SIZE 7/0.53 GREENlYELLOW INSULATION. 

NOTE1:- WIRE FREE END (NOT TINNED) IS CRIMPED TO A SECOND RING TERMINAL DURING FINAL INSTALLATION. 
(CABLE CRIMPED AT BOTH ENDS WILL NOT PASS THROUGH SMALL RACK APERTURE). 

DRW:- L033BSDISTE. TITLE :- MAT:-. 

ISSUE :- A1 
DISTRIBUTION BLK EARTH. 

TOL:- '10mm 

Modifications. 

1.0 :- 6.2.95. 
DCF LOeI. (BRP) 

A1 :- 5fMAY195 
Blu. ,limp ••• ,.tIow. 
DRW _. 1lMT000I.L04 

DAWH' n_P,rtN' 

Okf Not. , eWetH. 

DCF LISI . (BRP) 

DRAWN:- B.PERRETT. 

DATE :- 6.2.9S. 
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14. System Control Interface 
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Module Parts List ............................................................................................... 14-5 

Looms .................................................................................................................... 14-6 
SCI Front Panel Earth .............................. L033SCIFPEXAO ................... 14-6 
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SCI Mains ..... .................. ...... ..................... L033SClMAINAO .................. 14-8 
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SCI PSU Earth .......................................... L033SCIPSUEAO ................ 14-10 
SCI Wire .................................................... LO33SCIWIREAO ................ 14-11 

PCB Parts List ................................................................................................... 1~12 
Main ......................................................................................................... 14-12 
Front ........................................................................................................ 14-15 
Rear .......................................................................................................... 14-16 
RAM Bank ............................................................................................... 14-17 

Overlays .............................................................................................................. 1~18 
Main ........... ~ ........ .......... ......... ................................... .................. ........... .. 14-18 
Front ............. .............. ...... ........... .... ... .. .. ......... ...... .... ........ ...... ................ 14-19 
Rear .......................................................................................................... 14-20 
RAM Bank ............................................................................................... 14-21 
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Main ......................................................................................................... 14-23 
Front ........................................................................................................ 14-25 
Rear .......................................................................................................... 14-27 
RAM Bank ............................................................................................... 14-29 
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Module Parts List 

System Control Interface 

Doc~ent~o:~030200007 

Quantity 
1 
1 
2 
2 
2 
1 
2 
23 
28 
2 
1 
12 
8 
4 

9 
4 
6 
4 
2 
1 
2 
2 
1 
1 
1 
1 
1 
2 
1· 

1 
1 
1 6 
1 
2 
2 

Description 
3U SUB RACK 
SCI FRONT PANEL 
TAPPED STRIP 84 HP 
110V AC LABEL 
240V AC LABEL 
SERI AL N/D LABEL 
102mm CABLE TIE 
M2.S CRINKLE WASHER 
M2.SX6 P/HEAD TORX BZCP 
M3X10 CSK TORX BZCP 
M4X12 PAN HEAD TORX BZCP 
M2 . S NUT BZCP 
M3 CLEARANCE SPACER 3rnm 
M3 CLEARANCE SPACER Srnm 
M3 CRINKLE WASHER 
M3 M/ F 8rnm STUD SPACER 
M3 NUT BZCP 
M3X6 PAN HEAD TORX BZCP 
M3 SHAKE PROOF WASHER 
M4 NUT BZCP 
M4 SHAKE PROOF WASHER 
REPLACEMENT SCREW LOCKS 
SCI FRONT PANEL EARTH 
SCI MAINS 
SCI PSU EARTH 
SCI POWER 
SCI WIRE 
CABLE TIE CLAMP 
HINGES (PAIR) 
HORIZ MOUNTING KIT 160mm 
MAINS FILTER 2A 
PSU SV lA 110/240V 
RACK GUIDES 
SECURITY KEY SWITCH 
FUSE 1A 20rnm A/S 
FUSE SOOmA 20rnm A/S 

Issue 1.1 

Stock~~ber 

L0043USRACKAO 
L004SCIFRPXAO 
L004TST84HPAO 
L0261l0VLABAO 
L026240VLABAO 
L026SNLABELBO 
L029102TIESAO 
L0292SCWASHAO 
L0292SP6MMTAO 
L0293C10MMTAO 
L0294P12MMTAO 
L029M2SNUTXAO 
L029M3CS3MMAO 
L029M3CS:iMMAO 
L029M3CWASHAO 
L029M3MF8SSAO 
L029M3NUTXXAO 
L029M3P6MMTAO 
L029M3WASHSAO 
L029M4NUTXXAO 
L029M4WASHSAO 
L029RSCREWLAO 
L033SCIFPEXAO 
L033SCIMAI NAO 
L033SCIPSUEAO 
L033SCIPwRXA-U 
L033SCIWIREAO 
L03SCATIECLAO 
L03SHINGESXAO 
L03SHMK160XAO 
L03SMANFIL2AO 
L03SPSUSV1AAO 
L03SRGUIDESAO 
LOS 1SECKEYSAO 
L0721AX20ASAO 
L0 7 2S0020ASAO 
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ff::\ SYSTEM CONTROL INTERFACE 
~----------------------------------

, . . . , . 7 

""'IOY~'_ N60 __ I OQ U 1MDAHQLa~1:flON OOHOt ~PAIHT WOOI' lCAflOft.l 

1-----
AO · 241AUGI'95 
OlPO" ou..NQI U'OOI 

A A 

-

yJ ._~f 1-===rQ) 
• . 

230 

c c 

COMPONENTS:-

1 OFF M4 REO INSUlATED RING TERMINAL 

1 OFF M3 RED INSUlATED RING TERMINAL 

24/0.2 GAEENlYELLOW PVC TO BS6500 
D D 

e W.lI:leld....,.,.1 E .... ......... ~ A-. SAl .. D!roIENSIOfjSIll ..... ........ 
E ..... 

I""~- I'~--' """ r E ........... 
.... ""'. C,~ntecMoJovY -- 2 : 1 3 

CMacw ~N.. -- - -
~·E3- I"'" 

_ No 
~ --~~ SCI FRONT PANEL EARTH -- "" ---.. --~ LQ33SCIFPEX 

-~ , . . . . . 7 

SECTION FOURTEEN - LM REPEATER SITE SERVICE MANUAL 14-6 



SYSTEM CONTROL INTERFACE ~ 
---------------------------------~ 

t • , . . . , 
III( ___ O..-UIO" 

1AON«IlItI'AOJIct'IOIIII DOJiIOTICAU'PMfT YC"OIf'oe.,..,... 

AO • 2WAUG'95 
CK_W_UM 

. · 
280 

255 

215 

120 

. - r;--; • 
=- 3 CONDUCTORS ~B . · ~D : C : . · 9 CONDUCTORS PINI · 

A · :--: 

14 CONDUCTORS : 0 : 
- - PINI . 

---" 

c c 

~ I1 w 8 

COMPONENTS:-

0 A = 28 WAY IDC PCB TRANSITION HEADER (FWITSU FCN754P028SNO [FEC 145-068J, OR EQUIVALENT). • 
B-3 WAY lOT HEADER (MOLEX 22-50-3035, AMP 840441-3, OR EQUIVALENT). 

C & 0 = 14 WAY IDC OIL HEADER (FWITSU FCN714POI4AUO [FEC 145-081J, OR EQUIVALENT). 

28 WAY RIBBON CABLE, GREY 0.05' WITH RED LEADING WIRE. 

e W. ................ E_.~~A_8A2~ OIIoI[HtIOfrI'f'4_ 

""'"'" E _ n. ,-"'- ,---- ""'" ,~ 
E 

""""""" c-' rnoct.IWion ledwIolotw - - 1 : 1 
VoICIlllf.f" 

~ .... 
.--~~-, ~ 

mu .... .. ~ - - -- t---;w. SCI FRONT TO MAIN LOOM "" .. ---::::::::- L033SCIFTML 

t 2 , . . . , 
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Q SYSTEM CONTROL INTERFACE 
~-----------

t • , . • . , 
RlWiEtuflMNiOIKol.APEDQU Mel MOll PAQlEc:nC»f DOHOTSCAUEPNHT IIKIDIfICATDi. 

AD - 25/AUGI9S 
OfIlONCIHAI'IIIoIUOt 

A A 

30 30 

1-- -_.- l ~,~" STRIP AND TIN 

/ - I ,-/ 
I ~~ ._-• r "I (LIVE) BROWN I I \I I 

I 
• 

] (EARTH) GRNlYELl.OW \\ I=--: - --. -
[ ] (NEUTRAL) BLUE I I \ \ I 

-- - - - --

I 

6 160 

I c c 
"-- ._-

COMPONENTS:-

0 
3 OFF REO FUll. Y INSULATED FEMALE PUSH-ON CRIMP TERMINAL 

0 

2 OFF SLEEVES :- lDmm LENGTH OF BLACK HEATSHRINK SLEEVING 

2410.2 PVC TO 856500 

-

~ 
W.~""""l .. , ~~,,-,~<4O$. OIIoIlHllOH ... _ ........, 

• . " .. InH~_ I>W--' .... I ~ • """"""". 
=~!.lion~ 2 : 1 "" ..... -----... """ , ... 

--..--....~ -®EI- mu ...... ~ ------ -- .~==:.--' SCI MAINS -- - - L033SClMAIN 
t • . • • • , 
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---------------------------------~ 

I . . ---I - . . . , 
AVoOI'-IIOII'S NG ~li:aaB JAOAHCLIiPflO..ECTION OO~ICIU!!"RH'r """ .• ,,, .... 

AD - 25/AUG'95 
....... """"uoo - -

• · 
STRIPANo n N 

~ ~ 

~ \ (0 VOLTS) BLACK ~ 

---
c=::l ~\ (+1211) RED .. 

-- -

• c::=l ~ \ (+5V) BROWN ... • 

c::=r= -~~ (0 VOLTS) BLACK .. 

J I 

L/ 

270 

"'-l 
c c 

COMPONENTS:-

HOUSING :- AMP 1-<400424 (FEC 1-48-085) 
0 0 

CONTACTS :- AMP l e3304-2 (FEC 149-091) 

WIRE :- 24102 PVC TO B56500 

~ 
w.tl~~cl.w&wr.. "'~HcNI\"-'8A348S. OIWEIoeOe IH_ ...... " • ...... I-- I nuRNCa 

... .. 
I~ 

• I'IODUmOH 
2 : 1 ......... C_,_ --

--- --....... .~ ......:. .. .=,.-::;;".;;"r!:-.- $-a 
... u .... .. ~ ........ .... .. --.. ~..., 

SCI POWER 
L033SCIPWRX ---, . • ___ I . . . , 
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~---------------------------------

, . . . . . , 
A£UO\I£IIUM.I,,"O~EOGU MDNoIOl.Lf'AO.I(~ DONOT.cM.E~ 

iIOOFtGtol OllI 

AO - 2~AUGI95 
OUIO"OWfOC:L2Ot 

. . 
STRIP AND TIN 

@ I 
/ 

I:=--J 

L • . 
65 

c c 

COMPONENTS:-

1 OFF M3 RED INSULATED RING TERMINAL 

24/0.2 GREENlYELLOW PVC TO BS6500 
D D 

-

GJ W ... ..,.......,E .... ~~Avone.A3 .... OI .. lMlON ........ 
~ 

E 

~n_ r.~-J~. 
."... 

I~ 
E ........... , 

V«III«UI ="~'-tionl~ 2 : 1 

"'QOO . ""'.-. .... _ . -$-E3-1 nru SCI PSU EARTH 

.... ~ ~ 
... WN 

....-iMNI ____ r-__ f - -_ ..... .....-- L033SCIPSUE --, . . . . . , 
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------------------------------------------~ 

1 . . . • • , 
M.1ofIOI.'S: ..... NIOaw¥lO)au ... """- OONOT3CAUPMI1 """""'-

AI) - 241AUG/95 
OEIIOHOWGUIIM --

. . 

STRIP AND TIN BOTH ENDS 7/0_2 PVC TO BS6500 (ANY COLOUR) 

• 

~ / 8 

-------- ----.---c t== 

c 48 e 

---- f- - - -- - - ---.-----.-- - --- f---- -

0 0 

(8 w..r. .. .......wE-.s.,,,,.,...,.NootIfI,.......,OO .. 
_ w_ 

~ w.;;: -- -r-['--- --
=- 2 : 1 -I:· E 

~ 

oCi"M:a -- - --- ~mocUaIIOf'I~ 
- ;;Ai. ---- --- - Irna --- --- - - ;.,;; ~ iiiciiD 

--~~ «Ii> '="-=:! ...- ... .- --_ .. _- SCOWIRE 
UXl3SCIW!RE --

1 . , . • • , 
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SYSTEM CONTRO L INTERFACE Q 
----------~ 

System Control Interface Main 

Software Parts List 

Document No: LM030500014 

Reference Description 
IC17 S/WARE SCI MAIN 

PCB Parts List 

DocumentNo: LM030400042 

Reference Description 
A 64 WAY PCB PLUG R\A 
B 64 WAY PCB PLUG R\A 
BATT 3.6V NI-CAD PCB BATTERY 

..... J~.~TT+' 3 . 6V NI-CAD __ ~CB BATTERY 
C1 22pF CERAMIC M/L 
C2 22pF CERAMIC M/L 
C3 4n7 POLYESTER 
C4 22uF 16V TANT 
CS 100pF 100V MULTILAYER 
C6 22pF CERAMIC M/L 
C7 O.luF POLYESTER 
C8 1uF 35V TANT 5rnrn 
C9 O.OluF POLYESTER 7.5mrn 
C10 22uF 16V TANT 
Cll 22uF 16V TANT 
C12 22uF 16V TANT 
C13 22uF 16V TANT 
C14 CAP ELECT 100uF 16V 20% 
C1S 22uF 16V TANT 
C16 22uF 16V TANT 
C17 22uF 16V TANT 
C18 22uF 16V TANT 
C19 O.OluF POLYESTER 7.5rnrn 
C20 O.OluF POLYESTER 7.5mrn 
C21 o .-OluF POLYESTER 7.5mrn 
C22 O.OluF POLYESTER 7.Smrn 
C23 O.OluF POLYESTER 7.5mrn 
C24 O.OluF POLYESTER 7.5mrn 
C25 O.OluF POLYESTER 7.5mrn 
C26 O.OluF POLYESTER 7 . 5mrn 
C27 O.OluF POLYESTER 7.5mrn 
C28 O.OluF POLYESTER 7 . 5mrn 
C29 O.OluF POLYESTER 7.5mrn 
C30 O.OluF POLYESTER 7.5mrn 
C31 O.O l uF POLYESTER 7.5mrn 
C32 O.OluF POLYESTER 7.5mrn 
C33 O.OluF POLYESTER 7.5mrn 

Issue 1.0 

Stock Number 
LOS8SClMAINAO 

Issue 1.0 

Stock Number 
LO 13 64WPPRAAO 
L01364WPPRAAO 
L0173V6BATTAO 
L0173y6BATTAD 
L0669220ANXAO 
L0669220ANXAO 
L066472POLYAO 
L066226TANTAO 
L0669101ANXAO 
L0669220ANXAO 
L066104POLYAO 
L06 61 05T5Mlo'f.A0 
L066103PY75AO 
L066226TANTAO 
L066226TANTAO 
L066226TANTAO 
L066226TANTAO 
L066PL1C101AO 
L066226TANTAO 
L066226TANTAO 
L066226TANTAO 
L066226TANTAO 
L066103PY7SAO 
L066103PY75AO 
L066103PY7SAO 
L066103PY75AO 
L066103PY7SAO 
L066103PY75AO 
L066103PY75AO 
L066103PY75AO 
L066103PY7SAO 
L066103PY75AO 
L066 103PY75AO 
L066103PY75AO 
L066103PY75AO 
L066103pY7SAO 
L066103PY75AO 
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~ SYSTEM CONTROL INTERFACE 

C34 O.OluF POLYESTER 7.5mm L066103PY75AO 
C35 O.OluF POLYESTER 7.5mm L066103PY75AO 
C36 O.OluF POLYESTER 7.5mm L066103PY75AO 
C37 O.OluF POLYESTER 7.5mm L066103pY75AO 
C38 O.OluF POLYESTER 7.5mm L066103pY75AO 
C39 O.OluF POLYESTER 7.5mm L066103PY75AO 
C40 O.OluF POLYESTER 7.5mm L066103PY75AO 
C41 O.OluF POLYESTER 7.5mm L066103PY75AO 
C42 O.OluF POLYESTER 7.5mm L066103pY75AO 
C43 O.OluF POLYESTER 7.5mm L066103PY75AO 
C44 O.OluF POLYESTER 7.5mm L066103PY75AO 
C45 O.OluF POLYESTER 7.5mm L066103PY75AO 
CONN 64 WAY PCB PLUG R\A L013 64WPPRAAO 
01 DIODE 4V7 ZENER L0634V7ZENXAO 
02 1N4148 L063C1N4148AO 
03 1N4148 L063C1N4148AO 
04 1N4148 L063C1N4148AO 
05 DIODE 6V8 ZENER L0636V8ZENXAO 
06 DIODE BAT42 L063BAT42XXAO 
07 DIODE BAT42 L063BAT42XXAO 
08 DIODE BAT42 L063BAT42XXAO 
09 DIODE BAT42 L063BAT42XXAO 
010 DIODE BAT42 L063BAT42XXAO 
011 DIODE BAT42 L063BAT42XXAO 
H1 AVTRONIC 2.5mm L029AVT25MMAO 
H2 AVTRONIC 2.5mm L029AVT25MMAO 
H3 AVTRONIC 2.5mm L029AVT25MMAO 
H4 AVTRONIC 2.5mm L029AVT25MMAO 
HOR1 14 WAY DIL HEADER SOCKET L01314WDHSXAO 
HORl 14 WAY DIL HEADER COVER LO 13l4WDHCXAO 
HOR2 l4WAY IC SOCKET L013DIL14XXAO 
HOR3 14WAY IC SOCKET L013DIL14XXAO 
ICl IC HD6303RP (OIL40) L057H06303XAO 
IC2 IC 4521 (DIL16) L0574521XXXAO 
IC3 IC 74HCT244 (OIL20) L057HCT244XAO 
IC4 IC 74HCT244 (DIL20) L057HCT244XAO 
IC5 IC 74HCT245 (DIL20) L057HCT245XAO 
IC6 IC 74HCT245 (DIL20) L057HCT245XAO 
IC7 IC DS8820N (DIL14) L057DS8820NAO 
IC8 IC DS8831N (DIL16) L057DS8831NAO 
IC9 IC 74HCT02 (DIL14 ) L057HCT02XXAO 
IC10 IC 4060 (DIL16) L0574060XXXAO 
IC11 IC 74HCT04 (DIL14 ) L057HCT04XXAO 
IC12 MAX232 [DIL-16] L057MAX232LAO 
IC13 IC HD6350P (DIL 24) L057HD6350XAO 
IC14 IC HD6350P (DIL 24) L057HD6350XAO 
IC15 MAX232 [DIL-16] L057MAX232LAO 
IC16 IC HM6264ALP L0576264XXXAO 
IC17 28WAY IC SOCKET L013DIL28XXAO 
IC18 IC HM62256ALP-10 (DIL28 ) L05762256XXAO 
IC18 28WAY IC SOCKET LO 13 DIL2 8XXAO 
IC19 28WAY IC SOCKET L013DIL28XXAO 
IC19 IC HM62256ALP-10 (DIL28) L05762256XXAO 
IC20 IC MM58174AN (DIL16) L05758174XXAO 
IC2l IC HD6321P (DIL40) L057H06321PAO 
IC22 IC 74C923 (DIL20) L05774C923XAO 
IC23 IC HD6321P (DIL40) L057HD6321PAO 
IC24 IC HD6321P (DIL4 0) L057HD6321PAO 
IC25 IC 74HCT32 (DIL14) L057HCT32XXAO 
IC26 IC 4011 (DIL14) L0574011XXXAO 
IC27 IC 74F138 (DIL16 ) L05774F13 8XAO 
IC28 I C 74F138 (DIL16) L05774F138XAO 
INSl HC49 CRYSTAL INSULATOR L035HC49INSAO 
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14-14 

INS2 
L6 
PCB1 
PL1 
PL2 
R1 
R2 
R3 
R4 
R5 
R6 
R7 
R8 
R9 
R10 
Rll 
R12 
R13 
R14 
R13 
R16 
R17 
R18 
TR1 
TR2 
VC1 
VR1 
XL1 
XL2 
XL3 

HC49 CRYSTAL INSULATOR 
20 SWG TIN COPPER WIRE 
SCI X91 MAIN PCB 
3 X 1 TERMINAL STRIP 
6 X 1 TERMINAL STRIP 
10K LEADED 0 . 25W 5% 
10K LEADED 0.25W 5% 
lOOK LEADED 0.25W 5% 
lOOK LEADED 0.25W 5% 
10K LEADED 0.25W 5% 
10K LEADED O.25W 5% 
270R LEADED 0.25W 5% 
470R LEADED 0.25W 5% 
1K LEADED 0.25W 5% 
10K LEADED 0.25W 5% 
10K LEADED 0.25W 5% 
1M LEADED O.25W 1% 
10K LEADED 0.25W 5% 
10K LEADED 0.25W 5% 
10K LEADED 0.25W 5% 
1K LEADED O.25W 5% 
1K LEADED 0.25W 5% 
220R LEADED 0.25W 5% 
TRANSISTOR ZTX300 
TRANSISTOR ZTX300 
5 . 5-65pF VARIABLE CAP 
20K PRESET POT 
CRYSTAL 4.032 MHz 
CRYSTAL 4.9152MHz 
XTAL 32.768KHz (WATCH A) 

L035HC49INSAO 
L032TCW20WGAO 
L001SCIX91XAO 
L01303X1TSXAO 
L01306X1TSXAO 
L06991035C4AO 
L06991035C4AO 
L06991045C4AO 
L06991045C4AO 
L06991035C4AO 
L06991035C4AO 
L06992715C4AO 
L06994715C4AO 
L06991025C4AO 
L06991035C4AO 
L06991035C4AO 
L06991051M4AO 
L0699 1 035C4AO 
L06991035C4AO 
L06991035C4AO 
L06991025C4AO 
L06991025C4AO 
L069922:'lM4AO 
L060ZTX300XAO 
L060ZTX300XAO 
L066565PFXXAO 
L06920KPOTXAO 
L0554M032XXAO 
L0554M9152XAO 
L05532768XXAO 
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System Control Interface Front 

PCB Parts List 

Document No: LM030400044 Issue 1.0 

Reference Description Stock Number 
CONl SCI WIRE L033SCIWIREAO 
CON2 15 WAY ·CABLE JUMPER LINK L032l5WCJLXAO 
CON3 SCI FRONT TO MAIN LOOM L033SC I FTMLAO 
LCDl LCD 16 x 2 LOS4LCD16X2AO 
LEDl Srrun GREEN LED LC L0545GLEDLCAO 
PCBl SCI X120 FRONT PCB LOO 1SCIX120AO 
SWl KEYBOARD SWITCH L051KEYBRDSAO 
SW2 KEYBOARD SWITCH L051KEYBRDSAO 
SW3 KEYBOARD SWITCH LOSIKEYBRDSAO 
SW4 KEYBOARD SWITCH LOS1KEYBRDSAO 
SW5 KEYBOARD SWITCH LOSIKEYBRDSAO 
SW6 KEYBOARD SWITCH LOSIKEYBRDSAO 
SW7 KEYBOARD SWITCH LOSIKEYBRDSAO 
SW8 KEYBOARD SWITCH LOSIKEYBRDSAO 
SW9 KEYBOARD SWITCH LOS1KEYBRDSAO 
SWIO KEYBOARD SWITCH LOS1KEYBRDSAO 
SWll KEYBOARD SWITCH LOS1KEYBRDSAO 
SW12 KEYBOARD SWITCH LOS1KEYBRDSAO 
SW13 KEYBOARD SWITCH LOS1KEYBRDSAO 
SW14 KEYBOARD SWITCH LOS1KEYBRDSAO 
SW1S KEYBOARD SWITCH LOS1KEYBRDSAO 
SW16 KEYBOARD SWITCH LOS1KEYBRDSAO 
SW17 KEYBOARD SWITCH LOS1KEYBRDSAO 
SW18 KEYBOARD SWITCH LOS1KEYBRDSAO 
SW19 KEYBOARD SWITCH LOS1KEYBRDSAO 
SW2 0 KEYBOARD SWITCH LOS1KEYBRDSAO 
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SYSTEM CONTROL INTERFACE Q 
----------~ 

System Control Interface Rear 

PCB Parts List 

Document No: LM030400045-

Reference 
A 

A 

B 

B 
P 
BUS 
C1 
C2 
D1 
del 
FUSE 
FUSE 
H1 
H2 
H3 
H4 
H5 
H6 
H7 
HB 
H9 
H10 
Hll 
H12 
H13 
H14 
H15 
H16 
H17 
H1B 
H19 
H20 
H21 
H22 
LT 
LT 
PCB1 
PORT 
PSU 
PSU12V 
RBC1 
RBC2 
RBC3 
RBC4 
RBC5 
RBC6 
SIO 
ZD1 

Description 
64 WAY PCB SOCKET 
D-TYPE 25W SOCKET 
D-TYPE 25W SOCKET 
64 WAY PCB SOCKET 
4WAY PCB POWER CONNECTOR 
3 WAY PCB TERMINAL BLOCK 
O.luF POLYESTER 
O.luF POLYESTER 
DIODE 1N5404 
4WAY PCB POWER CONNECTOR 
FUSE HOLDER 20 x 5mm 
FUSE 1A 20mm A/S 
AVTRONIC 2.Bmm 
AVTRONIC 2. Bmm 
AVTRONIC 2. Bmm 
AVTRONIC 2.Bmm 
AVTRONIC 2. Bmm 
AVTRONIC 2. Bmm 
AVTRONIC 2.Bmm 
AVTRONIC 2.Bmm 
AVTRONIC 2. Bmm 
AVTRONIC 2. Bmm 
AVTRONIC 2.Bmm 
AVTRONIC 2. Bmm 
AVTRONIC 2.Bmm 
AVTRONIC 2. Bmm 
AVTRONIC 2. Bmm 
AVTRONIC 2.Bmm 
14.5 rom SCREWLOCK 
14.5 rom SCREWLOCK 
6mm CLEARANCE SPACER 
6mm CLEARANCE SPACER 
6mm CLEARANCE SPACER 
6mm CLEARANCE SPACER 
FUSE HOLDER 20 x 5mm 
FUSE 1A 20mm A/S 
SCI x91BP REAR PCB-
D-TYPE 25W SOCKET 
4WAY PCB POWER CONNECTOR 
4WAY PCB POWER CONNECTOR 
64 WAY PCB SOCKET 
64 WAY PCB SOCKET 
64 WAY PCB SOCKET 
64 WAY PCB SOCKET 
64 WAY PCB SOCKET 
64 WAY PCB SOCKET 
3 WAY PCB TERMINAL BLOCK 
DIODE 6VB ZENER 5W 

Issue 1.0 

Stock Number 
L013 64WPSXXAO 
L013DT25WSKAO 
L013DT25WSKAO 
L013 64WPSXXAO 
L0134WPCBPCAO 
L0133WTERMBAO 
L066104POLYAO 
L066104POLYAO 
L0631N5404XAO 
L0134WPCBPCAO 
L072M20FHXXAO 
L0721AX20ASAO 
L029AVT2BMMAO 
L029AVT2BMMAO 
L029AVT2BMMAO 
L029AVT2BMMAO 
L029AVT2BMMAO 
L029AVT2BMMAO 
L029AVT2BMMAO 
L029AVT2BMMAO 
L029AVT2BMMAO 
L029AVT2BMMAO 
L029AVT2BMMAO 
L029AVT2BMMAO 
L029AVT2BMMAO 
L029AVT2BMMAO 
L029AVT2BMMAO 
L029AVT2BMMAO 
L02914MMSLKAO 
L02914MMSLKAO 
L0356MSPACEAO 
L0356MSPACEAO 
L0356MSPACEAO 
L0356MSPACEAO 
L072M20FHXXAO 
L0721AX2 0ASAO 
L001SCIX91BAO 
L013DT25WSKAO 
L0134WPCBPCAO 
L0134WPCBPCAO 
L01364WPSXXAO 
L013 64WPSXXAO 
L01364WPSXXAO 
L013 64WPSXXAO 
L01364WPSXXAO 
L01364WPSXXAO 
L 0 13 3 WTERMBAO 
LO 6 3 6VBZEN5AO 

14- 16 SECTION FOURTEEN - LM REPEATER SITE SERVICE MANUAL 



~ SYSTEM CONTROL INTERFACE 
~-------

System Control Interface RAM Bank 

PCB Parts List 

Document No: LM030400043 

Reference 
BAT1 
C1 
C2 
C3 
CON1 
D1 
D2 
D3 
DC1 
DC2 
DC3 
DC4 
DC5 
DC6 
DC7 
DC8 
H1 
H2 
IC1 
IC2 
IC3 
IC4 
IC5 
IC6 
IC7 
IC8 
LED1 
LED2 
LED3 
PCB1 
R1 
R2 
R3 
R4 
R5 
SW1 
SW2 

Description 
3.6V NI-CAD PCB BATTERY 
O.luF CERAMIC CAP 
O. luF CERAMIC CAP 
O.luF CERAMIC CAP 
64 WAY PCB PLUG R\A 
DIODE BAT42 
DIODE BAT42 
DIODE BAT42 
O.OluF POLYESTER 
O.OluF POLYESTER 
O.OluF POLYESTER 
O. OluF POLYESTER 
O.OluF POLYESTER 
O. OluF POLYESTER 
O.OluF POLYESTER 
O. OluF POLYESTER 
AVTRONIC 2.5mm 
AVTRONIC 2.5mm 
IC DS1211 [DIL-20] 
IC 74HC138 [DIL-16] 
IC HM62256ALP-10 (DIL28 ) 
IC HM 62256ALP-10 (DIL28 ) 
IC HM62256ALP-10 (DIL28 ) 
IC HM62256ALP-10 (DIL28 ) 
IC 74HC244 [DIL-20] 
IC 74HCO O [DIL-14] 
PCB MOUNT RED LED 
PCB MOUNT GREEN LED 
PCB MOUNT YELLOW LED 
SCI X90-1 RAMBANK PCB 
2K2 LEADED O. 25W 5% 
1M LEADED O. 25W 1% 
3M3 LEADED O.25W 5% 
1M LEADED O.25W 1% 
1M LEADED O. 25W 1% 
8 WAY DIL SWITCH 
PCB MOUNT SWITCH 

Issue 1.0 

Stock Number 
L0173V6BATTAO 
L066104CERXAO 
L066104CERXAO 
L066104CERXAO 
L013 64WPPRAAO 
L063BAT42XXAO 
L063BAT42XXAO 
L063BAT42XXAO 
L066103POLYAO 
L0 66103POLYAO 
L066103POLYAO 
L066103POLYAO 
L066103POLYAO 
L066103POLYAO 
L0 6 6103POLYAO 
L066103POLYAO 
L029AVT25MMAO 
L029AVT25MMAO 
L057DS1211XAO 
L05774HC138AO 
L05762256xXAO 
L05762256XXAO 
L05762256XXAO 
L05762256XXAO 
L05774HC244AO 
L05774HCOOXAO 
L054PCBRLEDAO 
L054PCBGLEDAO 
L054PCBYLEDAO 
L001SCIX901AO 
L06992225M4AO 
L06991051M4AO 
L06993355C4AO 
L06991051M4AO 
L06991051M4AO 
L0518WAYDILAO 
L051PCBSWXXAO 
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SYSTEM CONTROL INTERFACE Q 
----------~ 

System Control Interface Main 
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~ SYSTEM CONTROL INTERFACE 
~-------

System Control Interface Front 
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Q SYSTEM CONTROL INTERFACE 
~--------------------

System Control Interface RAM Bank 

['--------CONI X 
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Q 10 MHZ FREQUENCY STANDARD 
~-------

15.10 MHz Frequency Standard 
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Q 10 MHZ FREQUENCY STANDARD 
~-------

Module Parts List 

10 MHz Frequency Standard 

Document No: LM030200006 

Quantity 
1 
1 
1 
1 
2 
12 
1 
2 
1 
4 
4 
50 
5 
6 
12 
9 
6 
2 
2 
4 
0 . 3 
1 
1 
1 
4 
1 
1 
1 

Description 
F / S REAR PANEL 
F/S FRONT PANEL LMT 
F / S BASE PANEL 
F/S TOP PANEL 
F / S SIDE PANEL 
BNC 50 Ohms BULKHEAD CON 
IEC PLUG FILTER CONN 
INSULATING BOOT 
SERIAL N/D LABEL 
102mm CABLE TIE 
M3X10 CSK TORX BZCP 
M3X6 CSK TORX BZCP 
M3 NUT BZCP 
M3X6 PAN HEA0 TORX BZCP 
M3 SPRING WASHER 
M3 PLAIN WASHER BZCP 
M3x8mm HEX THREADED SPCR 
M5 NUT BZCP 
M5 SHAKE PROOF WASHER 
SLEEVE 3 x 20 RUBBER 
TCW 22 SWG 
RED LED LOOM 
IEC/SELECT/FUSE LOOM 
FREQ INT/EXT LOOM 
S/A C/TIE CLAMP 
VOLTAGE SELECTOR SWITCH 
20mm 500mA FUSE 
PANEL MOUNT FUSEHOLDER 

Issue 1.1 

Stock Number 
L004FS1003XAl 
L004FSI004XBO 
L004F SI005XAO 
L004FSI006XAO 
L004FSI00 7XAO 
L013BNCPANLAO 
L013FILTIECAO 
L020INSBOOTAO 
L026 SNLABELBO 
L029102TIESAO 
L0293CIOMMTAO 
L029M3C6MMTAO 
L029M3NUTXXAO 
L029M3P6MMTAO 
L029M3SWASHAO 
L029M3WASHPAO 
L029M3X08HSAO 
L029M5NUTXXAO 
L029M5WASHSAO 
L0323X20SLVAO 
L032TCW22WGAO 
L033FSLOlIXAO 
L033FSL02IXAl 
L033FSL05IXAO 
L035SATIECLAO 
L051VSELECTAO 
L072500M20MAO 
L072FHPANELAO 
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Q 10 MHZ FREQUENCY STANDARD 
~-----------

PROJECTION ;-

Insulated wire with approx one twist per 10mm. 

/ 

300 

FREE WIRES TO BE STRIPPED AND TINNED 5mm (min). 

RED PANEL MOUNTING lED ;- TYPE HERO SMRD-OBO-12 .(To be supplied with Spring Washer and locking Nut). 
(This part Is also recognized by HERO as SMRD-OBO-OB2) 

Note 1 ;- The required lED lead length may exceed manufacturers standard limit. Auxiliary extentlon wires suitably sleeved are acceptable. 

Note 2 :- In final Installation red lead connects to Frequency Standard pcb/pln27 and blue lead to pcb/pin 2B. 

DRW:- BLMT0007.L31 TITLE :- MAT:-. DRAWN:- B.PERRETT. 

ISSUE :- 1.0 RED lED lOOM. (Part l033FSlOlIXAO) TOl:- '5mm DATE:- 27.10.94. 
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10 MHZ FREQUENCY STANDARD tf:::\ 
-----------~ 

T---------
~ 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I I I ----------------r--

-r~-----""'\ 

SUO bluel 

I Sll I 
I 
I 
I 
I 
I 
I 
I 
I -----------r-------

30 

I PlIIL I 
I 
I 

~~:~~;:~~~~-P~I: ---1-
I 
I I 

I--- 25 ----I 

L~ Ul" 50 -----------1 

170 

Rn/RT2 :- M3 RINO TERMINAL TYPE THOMAS & BETTS DRB3Y (or equivalent I.e. FerneIl209-510). 

P02IP03 :-FULLY INSULATED PUSH-ON RED TYPE B.3XO.B (FarneU type 150-305 or equivalent). 

P01 :-FULLY INSULATED PUSH-ON YELLOW TYPE B.3XO.8 (FarneU type 150-308 or equivalent). 

SLEEVES SL 1-SL8 :-HELLERMAN H30 BLACK. SLEEVES SL7-SL 10 ARE TO BE HELLERMANN H12 BLACK (flHed but only used In final Installation) 
TRI·RATED WIRE TYPES TO BS6231 ARE :-GRNlYELL 3210.2, BROWN AND BLUE ARE 18/0.2. 

Note1 :- All untermlnated wires to be .trlpped and tinned Smm min beyond .pecilled lengths, lind flHed with ZS type cable mllrker • . 
Ceble marker. to Indicate wire destination as per Sheet 2 table. Fuse connection FS/B la 10mm ahorter than FSIA/C. 

Drawing Rev :- Wire Ident.and Dlmenelon. changed to .Impllfy In.I.Uation In final .... mbly.(De.lgn change L075) 

DRW:- BlMT0007.L21 TITLE :- SHEET :-. 1 OF 2 

ISSUE :- 1.2 IEClSElECT/FUSE lOOM. (Part l033FSl02IX) TOl:- -10%. 

PlllE I 
I 

20 

DRAWN:- B.PERRETT. 

DATE :- 27.10.94. 

15-9 SECTION FIFTEEN - LM REPEATER SITE SERVICE MANUAL 



ff::\ 10 MHZ FREQUENCY STANDARD 
~-----------

PROJECTION :- ~@J Frequency Standard Re.r Panel Top 

A " E '" 0' g. -~~ 
1 I I 4 N L 

I-I I-I 
C 

" ./ 
SELECT FUSE(FS) 

SWITCH(SW) ,view onto ... r plna) IEC MAINS PLUG (PL1) 

,vlaw onto rear plna) (vIew onto rear plna) 

START WIRE TYPE COLOUR FINISH 

FINAL CONNECTION WIREIDENT 
(TRI-RATED) 

WIREIDENT FINAL CONNECTION 

POl (Sl) TO IEC 32/0.2 GRNlYELL El RT2 to PCB BOSS 

PLUG EARTH PLl/E 

32/0.2 GRNlYELL E2 RTl to PANEL STUD 

P02 (S2) TO IEC 1610.2 BLUE-1 PCB/4 PCBIPln4 

PLUG NEUTRAL Pl1/N 

1610.2 BLUE-2 SW/1 SWITAB1 

P03 (83) TO IEC LIVE PL1/L 1610.2 BROWN-1 FS/B FSlPlnB 

FS/PlnA FSiA 1810.2 BROWN-2 PCBI1 PCBlPln1 

FSlPlnC FSiC 1610.2 BROWN-3 SW/4 SWITAB4 

SWITAB2 SW/2 1810.2 BROWN-4 PCB/2 PCBIPln2 

SWITAB3 SWI3 1610.2 BROWN-5 PCBI3 PCBIPln3 

Drawing Rev :- Wire Idanta changed to reflect termination In 'Inlllnl'IIII'lon.(o.llgn change L07S). J 
DRW:- 8LMTOO07.l21 TITLE :- SHEET:- 2 OF 2. DRAWN :- B.PERRETT. 

ISSUE :- 1.2 IEC/SELECT/FUSE LOOM. (Part L033FSL021X) TOL:- DATE :- 27.10.94. 
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10 MHZ FREQUENCY STANDARD Q 
-----------~ 

PROJECTION :- ~~ CABLE IS 6-Core 7/0.2mm WITH OVERALL PVC SHEATH TO DEF STAN 61-12. 

SL 1/SL2 :- NEOPRENE SLEEVES TYPE HELLERMANN H20BLACK (or equivalent). ,.,. ,. FREE RED AND BLACK WIRES ARE 7/0.2 PVC INSULATED PLAIN COLOURS. 

Illt ~l Note 1:- Untermlnated wires to be stripped and tinned Smm beyond the specified free lengths. 

Notl 2:- Blick wire In cable not used. Protect cut ends under SL 112. 
15(mln) -

~~ ~ ... 
14 

13 

~ rr-~I 160 

START 
VIEW ONTO TOP EDGE 

/ OF FRONT PANEL 

(Flot on SW to be ot bottom) 
(Loom to be supplied with cable and 'ree wires attached to the switch and potentiometer) 

/ 
C 

~ 'E 
SINGLE·RED 

en -SW 
0 

\ 
N 

SINGLE·BLACK 
-'-- f- ~ 

,\ ~ 

~ 
~ 

PCB TERMINATION NUM/COLOUR FUNcnON PANEL TERMINAnoN 
I' "l.\ Ii 1 • • I PCBIPIN·22 CABLE·RED(I) OV POTIPIN·1 

POT CABLE·BLUE(2) 

~ 
PCBlPIN·23 VI POTIPIN·2 

l-
R1 

PCBlPIN·24 
CAILE·GRN(3) 

Vr.1 POTIPIN·3 40 
CABLE·YEL(4) 

PCBlPIN·25 oCXOSUPPLY SWILOWER·LEFT 50 
(Pin. 01 R' to be.t top) 

PCBlPIN.28 CABLE·WHT(5) 12Y SW/CENTRE·LEFT 

PCBlPIN·18 SINGLE·RED OV SWILOWER·RIGHT 

PCBlPIN·18 SINGLE-BLACK EXT lIP SELECT SWICENTRE·RIGHT 

~ VIEW ONTO PINS OF POTENnOMETER 

~'~=wJ - VIEW ONTO REAR OF SWITCH 
Pln-3 • Type SPECTROL 43P·l0K (Hawnt 433pw·l0k) 

or BOURNS 3008p·l0K (Fomell 349-718) centr.lelt (Type FEC '52289) 
Pln·2 • PANEL MOUNT ADAPTOR I. BOURNS H·83P 
Pin·' • (Femell'_5) lower·lelt (Mount with threod flot downword.) 

DRW:- 8lMTOO07.l11 TITLE :- MAT :-. DRAWN :- B.PERRETT. 

ISSUE :- 1.1 FREQ end INT/EX lOOM. (Part l033FSlOSIX) GEN TOl:- 'Smm DATE :- 29.10.94. 
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Q 10 MHZ FREQUENCY STANDARD 
~--------------------

10 MHz Frequency Standard 

PCB Parts List 

Document No: LM030400022 

Reference 
Cl 
C2 
C4 
C5 
C6 
C7 
C8 
C9 
C10 
C12 
C13 
C14 
C15 
C16 
C1 7 
C18 
C20 
C2 1 
C22 
C23 
C24 
C25 
C26 
C28 
C29 
C30 
C31 
C32 
C33 
C34 
C36 
C37 
C38 
C39 
C40 
C41 
C42 
C44 
C45 
C46 
C47 
C48 
C49 
cso 
C51 

Description 
O.15uF LEADED POLY 63V 
330pF LEADED CMC lOOV 2% 
lOOpF LEADED CMC lOOV 2% 
15pF LEADED CMC lOOV 2% 
220pF LEADED CMC lOOV 2% 
270pF LEADED CMC lOOV 2% 
33pF LEADED CMC lOOV 2% 
O.15uF LEADED POLY 63V 
330pF LEADED CMC lOOV 2% 
lOOpF LEADED CMC lOOV 2% 
15pF LEADED CMC lOOV 2% 
220pF LEADED CMC lOOV 2% 
270pF LEADED CMC lOOV 2% 
33pF LEADED CMC lOOV 2% 
O.15uF LEADED POLY 63V 
330pF LEADED CMC lOOV 2% 
lOOpF LEADED CMC lOOV 2% 
15pF LEADED CMC lOOV 2% 
220pF LEADED CMC 100V 2% 
270pF LEADED CMC lOOV 2% 
33pF LEADED CMC lOOV 2% 
O.15uF LEADED POLY 63V 
330pF LEADED CMC lOOV 2% 
lOOpF LEADED CMC lOOV 2% 
15pF LEADED CMC lOOV 2% 
220pF LEADED CMC lOOV 2% 
270pF LEADED CMC lOOV 2% 
33pF LEADED CMC lOOV 2% 
O. 15uF LEADED POLY 63V 
330pF LEADED CMC lOOV 2% 
lOOpF LEADED CMC lOOV 2% 
15pF LEADED CMC lOOV 2% 
220pF LEADED CMC lOOV 2% 
270pF LEADED CMC lOOV 2% 
33pF LEADED CMC lOOV 2% 
O.15uF LEADED POLY 63V 
330pF LEADED CMC lOOV 2% 
l OOpF LEADED CMC lOOV 2% 
15pF LEADED CMC lOOV 2% 
220pF LEADED CMC lOOV 2% 
270pF LEADED CMC lOOV 2% 
33pF LEADED CMC lOOV 2% 
O. 1 5uF LEADED POLY 63V 
O. 15uF LEADED POLY 63V 
O.15uF LEADED POLY 63V 

Issue 1.5 

Stock Number 
L0669 1 540PFAO 
L066933 1 2NXAO 
L0669 1 012NXAO 
L0669 1 502NXAO 
L06692212NXAO 
L06692712NXAO 
L06693302NXAO 
L0669 1 540PFAO 
L066933 1 2NXAO 
L06691012NXAO 
L06691502NXAO 
L066922 1 2NXAO 
L06692712NXAO 
L06693302NXAO 
L0669 1 540PFAO 
L06693312NXAO 
L06691012NXAO 
L06691S02NXAO 
L06692212NXAO 
L06692712NXAO 
L06693302NXAO 
L06691540PFAO 
L06693312NXAO 
L06691012NXAO 
L06691502NXAO 
L06692212NXAO 
L06692712NXAO 
L06693302NXAO 
L06691540PFAO 
L06693312NXAO 
L06691012NXAO 
L06691502NXAO 
L06692212NXAO 
L06692712NXAO 
L06693302NXAO 
L06691S40PFAO 
L06693312NXAO 
L06691012NXAO 
L06691502NXAO 
L06692212NXAO 
L06692712NXAO 
L06693302NXAO 
L06691S40PFAO 
L06691S40PFAO 
L06691540PFAO 
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10 MHZ FREQU ENCY STANDARD e 
C52 0.15uF LEADED POLY 63V L06691540PFAO 
C53 0.15uF LEADED POLY 63V L06691540PFAO 
C54 0.15uF LEADED POLY 63V L06691540PFAO 
C55 0 . 15uF LEADED POLY 63V L06691540PFAO 
C56 0.i5uF LEADED POLY 63'1 L06691540PFAO 
C57 0.15uF LEADED POLY 63V L06691540PFAO 
C58 0 . 15uF LEADED POLY 63V L06691540PFAO 
C59 0.15uF LEADED POLY 63V L06691540PFAO 
C60 0.15uF LEADED POLY 63V L06691540PFAO 
C61 0 . 15uF LEADED POLY 63V L06691540PFAO 
C62 0.15uF LEADED POLY 63V L06691540PFAO 
C63 0.15uF LEADED POLY 63V L06691540PFAO 
C64 10uF LEADED TANT 16V 20% L0669106BBCAO 
C66 0.15uF LEADED POLY 63V L06691540PFAO 
C67 0.15uF LEADED POLY 63V LO 6 691540PFAO 
C68 0.15uF LEADED POLY 63V L06691540PFAO 
C69 0 . 15uF LEADED POLY 63V L06691540PFAO 
C70 10uF LEADED TANT 16V 20% L0669l06BBCAO 
C71 0.15uF LEADED POLY 63V L0669l540PFAO 
C72 10uF LEADED TANT 16V 20% L0669l06BBCAO 
C73 0.15uF LEADED POLY 63V L0669l540PFAO 
C74 2200uF LEAD ELEC 63V 20% L0669228AEXAO 
C75 0.15uF LEADED POLY 63V L0669l540PFAO 
C76 1nF LEADED CMC 100V 10% L0669102AXXAO 
C77 1nF LEADED CMC 100V 10% L0669l02AXXAO 
C78 1nF LEADED CMC 100V 10% L0669l02AXXAO 
C79 1nF LEADED CMC 100V 10% L0669102AXXAO 
C80 1nF LEADED CMC 100V 10% L0669l02AXXAO 
C8l 1nF LEADED CMC 100V 10% L 0 669l02AXXAO 
C82 0.15uF LEADED POLY 63V L06691540PFAO 
D1 1N4148 L063C1N4148AO 
D2 1N4148 L063C1N4148AO 
D3 DIODE 1N4001 LO 63C1N400 lAO 
D4 DIODE 1N4001 L063C1N4001AO 
D5 SKB2/02 BRIDGE L063SKB202XAO 
D7 1N4148 L063C1N4148AO 
F2 FUSE 2A 20mm L0722A20MMXAO 
IC1 74ACOO L05774ACOOPAO 
IC2 74ACOO L05774ACOOPAO 
IC3 74ACOO L05774ACOOPAO 
IC4 74ACOO L05774ACOOPAO 
IC5 74HCU04 16 PIN DIL L05774HCU04AO 
IC6 LT1016 L057LT1016XAO 
IC7 LM7805CT L057LM7805CAO 
IC8 LM7812CT L057LM7812CAO 
Jl VEROPIN L035V18028BAO 
J2 VEROPIN L035V18028BAO 
J3 VEROPIN L035V18028BAO 
J4 VEROPIN L035V18028BAO 
J6 VEROPIN L 035V18028BAO 
J8 VEROPIN L035V18028BAO 
Jl0 VEROPIN L035V18028BAO 
J12 VEROPIN L035V18028BAO 
J14 VEROPIN L035V18028BAO 
J16 VEROPIN L035V18028BAO 
J18 VEROPIN L035V18028BAO 
J19 VEROPIN L035V18028BAO 
J2l VEROPIN L035V18028BAO 
J22 VEROPIN L035V18028BAO 
J23 VEROPIN L035V18028BAO 
J24 VEROPIN L035V18028BAO 
J25 VEROPIN L035V18028BAO 
J26 VEROPIN L035V18028BAO 
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J27 
J28 
J29 
J30 
L1 
L2 
L3 
L4 
LS 
L6 
L7 
L8 
L9 
L10 
Lll 
L12 
OCX01 
PCB1 
R1 
R2 
R3 
R4 
RS 
R6 
R7 
R10 
Rll 
R12 
R13 
R14 
R16 
R19 
R2 0 
R21 
SW1 
SW2 
TRF1 

VEROPIN 
VEROPIN 
PC MOUNT FUSE CLIP 
PC MOUNT FUSE CLIP 
680nH INDUCTOR 
680nH INDUCTOR 
680nH INDUCTOR 
680nH INDUCTOR 
680nH INDUCTOR 
680nH INDUCTOR 
680nH INDUCTOR 
680nH INDUCTOR 
680nH INDUCTOR 
680nH INDUCTOR 
680nH INDUCTOR 
680nH INDUCTOR 
HCD71 
FREQUENCY STANDARD PCB 
SOOR 3386P 
SOOR 3386P 
SOOR 3386P 
SOOR 3386P 
SOOR 3386P 
SOOR 3386P 
10K LEADED 0.2SW 1% 
1M LEADED 0.2SW 1% 
4K7 LEADED 0.2SW 1% 
1K LEADED 0 . 2SW 1% 
SlR LEADED 0.2SW 1% 
1K LEADED 0 . 2SW 1% 
10K LEADED 0.2SW 1% 
1M LEADED 0.2SW 1% 
SlR LEADED 0.2SW 1% 
1K LEADED 0.2SW 1% 
DPST DIL SWITCH 
DPST DIL SWITCH 
0-9/0-9 TRANS 18VA 

L03SV18028BAO 
L03SV18028BAO 
L072PCMFCXXAO 
L072PCMFCXXAO 
L0649687XXXAO 
L0649687XXXAO 
L0649687XXXAO 
L0649687XXXAO 
L0649687XXXAO 
L0649687XXXAO 
L0649687XXXAO 
L0649687XXXAO 
L0649687XXXAO 
L0649687XXXAO 
L0649687XXXAO 
L0649687XXXAO 
LOSSHCD71XXAO 
L001FSPCBXXAO 
L0699S01ACXAO 
L0699S01ACXAO 
L0699S01ACXAO 
L0699S01ACXAO 
L0699S01ACXAO 
L0699S01ACXAO 
L06991031M4AO 
L069910S1M4AO 
L06994721M4AO 
L06991021M4AO 
L0699S101M4AO 
LO 6 9 91 021M4AO 
L06991031M4AO 
LO 6 9 91 OSlM4AO 
L0699S101M4AO 
L0 6991 021M4AO 
LOS1SWSPSTXAO 
LOS1SWSPSTXAO 
L00709018VAAO 
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10 MHz Frequency Standard 

CI LI L2 
6 ~ -c::::J- --c::::r D 
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Q CHANNEL SHELF 25 W / 100 W 
\J@-------

16. Channel Shelf 25 W 1100 W 

Contents 
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PA-EX Conns Loom ........ .... .. .. ........... .. ..... . L033LPAEXXEAO .. .... .. .. ... .... 16-6 
RX-TCC Data Loom .... ..... ...... ............. ...... . L033RXTCCEXAO ... .. ............ 1~7 
PSU-TCC Power Loom ..... .... ....... .. ............ L033STC575EA1 .... ......... .. .... 16-8 
PSU-RX Power Loom .. ...... .... .. ...... ..... ........ L033SRX625EA1 .... ....... .... .... 1~9 
PSU-PA Power Loom .. ..... .. .... ... ......... ... ..... L033SPA555EBl .. ....... ...... .. 1~10 
PSU -EX Power Loom ........ .... ....... .... ...... .. .. L033SEX465EAl ...... .. ...... ... 1~ 11 
PA-EX Feedback Loom ...... ....... ............ ... .. L033LAlE4XEAl .... ..... .... .. . 1~12 
EX-TCC Data Loom .... .... .. .... ............... .. .... L033EXTCCEXAO .. ............. 1~13 
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Q CHANNEL SHELF 25 W / 100 W 
~--------------------

For - ~ L liTDDO I 
Module Parts List I sA~/+ 

Channel Chassis 

Document No: LM030300011 

Quantity 
2 
1 
1 
2 
1 
1 
4 
4 
20 
16 
4 
4 
4 
2 
1 
1 
2 
1 
1 
1 
1 
1 
1 
2 
2 
16 
2 
32 

Description 
UNIT SIDE PANEL 
UNIT TOP PANEL 
UNIT BASE PANEL 
UNIT FRONT VERT 
BASE STATION SHIM 
SERIAL N/D LABEL 
M3 X 10MM PAN HEAD TORX 
M5X10 CSK TORX BZCP 
FRONT SCREW 
M3X6 PAN HEAD TORX BZCP 
M4X6 CSK TORX BZCP 
M4 NUT BZCP 
M4 PLAIN WASHER 
M4 SHAKE PROOF WASHER 
PSU - CHASSIS E/LOOM 
EX-TCC DATA LOOM 
PA-EX FEEDBACK LOOM 
PA-EX CONNS LOOM 
RX-TCC DATA LOOM 
PSU-EX POWER LOOM 
PSU-PA POWER LOOM 
PSU-RX POWER LOOM 
PSU-TCC POWER LOOM 
76.2mm HANDLE M5X8 FIX 
16mm DIA P-CLIP 
LONG SLIDE 
SHORT SLIDE 
CONTACT FINGERS LARGE 

Issue 1.0 

Stock Number 
L004BSU1503B1 
L004BSU1504A1 
L004BSU1505A2 
L004BSU1506A3 
L004BSUSHIMAO 
L026SNLABELBO 
L0293p10MMTAO 
L0295C10MMTAO 
L029FSCREWXAO 
L029M3p6MMTAO 
L029M4C6MMTAO 
L029M4NUTXXAO 
L029M4WASHPAO 
L029M4WASHSAO 
L033CEL47EXAO 
L033EXTCCEXAO 
L033LA1E4XEA1 
L033LPAEXXEAO 
L033RXTCCEXAO 
L033SEX465EA1 
L033SPA555EB1 
L033SRX625EA1 
L033STC575EA1 
L035HANDLEDAO 
L035PCLIP16AO 
L035SLIDELXAO 
L035SLIDESXAO 
L044FINGERLAO 
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Q CHANNEL SHELF 25 W / 100 W 
~---------------------------------

PROJECTION :- ~§- 2 
G 

0- --;d ~ -- --- r-o PL1 PL2 

~ 
SH1 '\~ rl' SH2 

100mm 

0 I J 

./J Cable 1 L ~4 

--~ ...2.... 0 --- "---

START FINISH/1 
PL1 

SEPARATION 100mm 
PL2 

PIN FUNCTION PIN 

1 REVERSE 1 

6 FORWARD 6 

2 (-) 8V 2 

7 (+)8V 7 

3 BATTERYMON 3 

8 PAENABLE 8 PL 1IPL2 ;- Solder Bucket Plug 9-way ITT ADE9K87 (or Farnell 105-505). 

4 TXlNRX 4 

9 NIU 9 SH112;- Shrouds type HARTING DTZK-09 (or Farnell 240-254) 

5 PATEMP 5 
CABLE 1 ;- 8-Core Screened 7/0.2 to BS6746. Free length 100mm. 

Note ;- Screens 0' cable to be wrapped at each connector earth compression ring. 

DRW:- 8LMTOO01 .L21 TITLE :- MAT:-. DRAWN :- B.PERRETI. 

ISSUE ;- 1.0 PA-EX CONNS LOOM. (Part L033LPAEXXE) FIN ;- DATE :- 18.4.94. 
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CHANNEL SHELF 25 W I 100 W If:::\ 
------------~ 

~§ --- '"0 I 
PROJECTION :- a PL2 - SH2 

a '(f --~ 
Cable 1 •• PL1 ....:=- r: __ SH1 - 210mm 

~ 

D •• Cable 2 
~-- ro 

--~ 
/-

~ ---;:...' SH3 

~ 
SK1 

START FINISH/1 FINISHI2 
PL1 

SEPARATION 210mm 
PL2 SK1 

'-- •• 
PIN FUNCTION PIN PIN r= 0 ----.....:.... 

1 PLLIN 1 

9 GRD 5 

2 N/U 

10 N/U PL1JPL2:- Solder Bucket Plug 15-way ITT ADA15PK87 (or Farnell 105·506). 

3 N/u 

11 GLORST 6 
SK1 :- Solder Bucket Socket 15·way ITT ADA 1 5SA 197 (or Farnell 105·510) 

4 N/U 

12 N/u 
SH11213:- Shrouds type HARTING DTZK-15 (or equivalent) 

5 N/U 

13 SCL 7 
CABLE 1 :- 3-Core Screened 7/0.2 to BS6746. Free length 210mm. 

6 FFSKRX 11 

14 SDA 15 CABLE 2:·6·Core Screened 7/0.2 to BS6746.(black core not used).Cable free length 210mm. 

7 RX DATA(-) 7 
15 RX DATA(+) 15 

Note :- Screens of both cables to be wrapped at each connector earth compressIon rIng. 

8 N/U 

-

DRW:- 8LMTOOO1.L61 TITLE :- MAT:-. DRAWN:- B .PERRETT. 

ISSUE :- 1.0 RX-TCC DATA LOOM. (Part L033RXTCCEX) FIN :- DATE :- 18.4.94. 
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Q CHANNEL SHELF 25 W / 100 W 
~-----------

PROJECTION :- ~@- Modifications 

A1 -14/MARl95. 

I I Heat-Shrink used 
I 

470mm 
I In place of lacing. 

ro - - - .-----... - I SKI ~ SHI ""'~ Pos data added. 
FEI ~ I PL2 

a 
~He.t-Shrlnk Sleeve I Drawing Number 

.J '\ I - 01 ~(3 
was 8LMTOO01 .L81 III""" C ~ ...... 
Issue 1.0. 

'. \ If Cabl.l I DCF L121 (BRP). 

~ L ..... I 
~ ---- . I 

50mm(lyp) 

10mm(mln) 

15mm(ma.) 
~ 

START FINISH 
SKl 

SEPARATION 470mm PL2 

PIN FUNCTION PIN SK1 :- Solder Bucket Socket .way ITT ADE9SA197 (Farnell 105-509). 

1 12V 2 SH1:- Shroud type HARTING DTZK-09 (or Farnall 246-254) 

6 OV 1 

2 12V 2 PL2:- XLR atyle circular audio type NC3MX (or equivalent) 

7 OV 1 
12V 2 

FE1:- Farrlte EMI Abaorbar Iype CHOMERICS 2880686-200 (or equlvalenl) 
3 

8 OV 1 CABLE 1 :- 3-<:ore 2410.2 mlln. fl •• 10 BS6746.(FarnaIl152-412 or equlvalenl). 
4 12V 2 

9 OV 1 

5 12V 2 
Nole 1:· AI SK1 link pine 617/8/9 and allo link pine 112/31415. 

Nota 2:- Pr.'oad FEI prior 10 loom .... mbly and l&Cure pOlllion wllh 

3:1 Heal·Shrlnk Tubing of ·19mm.(Farnall 236-276 or .'mllar). 

DRW:- l033STC575E TITLE :- MAT:-. DRAWN :- B.PERRETT. 

ISSUE :- A1 PSU-TCC POWER lOOM. GEN TOl :-'10"10 DATE :- 18.4.94. 
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CHANNEL SHELF 25 W I 100 W Q 
---------------------------------~ 

PROJECTION :- ~fgt Modifications 

A1 -14IMARl95. 

I 515mm I Heat-Shrink used 

0-
I I In place of lacing. 

---~ -
SK1 ~ SH1 "'~ 

I Pos data added. 
FE1 ~ I PL2 

0 
~Heat'Shrlnk Sleeve I - Drawing Number 

j '\ II- Ol~~ 
was 8lMTOO01.l71 

.. Issue 1.0 . 
'4 \ f Cable 1 I DCF l121 (BRP). 

L ...... 
~~---

I . I 

!lOmm(typ) 

10mm(mln) 

15mm (max) 
I--

START 
SEPARATION 515mm 

FINISH 
SK1 PL2 

PIN FUNCTION PIN SK1 :. Solder Bucket Socket 9-way ITT ADE9SA197 (Farnell 105·509). 

1 12V 2 SH1:- Shroud type HARTING DTZK.o9 (or Farnell 240-254) 

6 OV 1 

2 12V 2 PL2:- XLR atyla circular audio type NC3MX (or equivalent) 

7 OV 1 
FE1:- Fa"lta EMI Abaorber type CHOMERICS 2880888-200 (or equivalent) 

3 12V 2 

8 OV 1 CABLE 1 :- 3·Cora 2410.2 main. flax to BS8748.(FarneIl152-412 or equivalent). 

4 12V 2 

9 OV 1 

5 12V 2 
Note 1:- At SK1 link pins 8n/819 and IIlso link pins 112131415. 

Note 2:- Pre-load FE1 prior to loom IIssembly lind secure position with 

3:1 Heat-Shrink Tubing of '19mm.(Fllrnell 238·275 or similar). 

DRW:- l033SRX625E TITLE :- MAT:-. DRAWN :- B.PERRETT. 

ISSUE :- A1 PSU·RX POWER lOOM. GEN Tal :·'10% DATE :- 18.4.94. 
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Q CHANNEL SHELF 25 W I 100 W 

~--------------------------------
PROJECTION :- ~@-I Modifications 

B1 -14/MAR/95. 
Heat-Shrink used 

I 
425mm 

I 
In place of Lacing. 
Pos data added. 

'" ~ p, ...... " ........ PL2 Drawing Number 
SKl was 8LMTOOO1.L41 G_-_-l£1[ ] H [ ] ol~C3 Issue 1.2. «! ,. 1. . :1 ' Cable 1 DCF L 121 (BRP). 

5Omm(tvp) 

10mm (min) -lSmm(max) 

START FINISH 
SK1 

SEPARATION 425mm 
PL2 

PIN FUNCTION PIN SKl :- XLR etyle circular audio type NC3FX (or equivalent). 

1 OV (GreenlYel) 1 PL2:- XLR ltv Ie circular audio type NC3MX (or equivalent) 

2 12V (Blue) 2 

3 28V(Brown) 3 
FE1:- Ferrite EMI Abeorber type CHOMERICS 2880686-200 (or equivalent) 

CABLE 1 :- 3-Core 3210.2 maine flex to BS6500.(FarneU436-719 or equivalent). 

Note 1:- Pre-load FE1 prior to loom aeeamblv and .ecure pOllllon with 

3:1 Heat-Shrink Tubing of ·19mm.(FarnaU 236-275 or elmUar). 

DRW:- L033SPA555E. TITLE :- MAT:-. DRAWN :- B.PERRETT. 

ISSUE :- 81 PSU-PA POWER LOOM. GEN TOL :-'10% DATE :- 18.4.94. 
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CHANNEL SHELF 25 W I 100 W rf::\ 
-----------'~ 

PROJECTION :- ~@- Modifications 

A1 - 141MARl95. 

I 355mm I Heat-Shrink used 

"0 
I I In place of lacing. --- I SK1 
~ 

Pos data added. 
SH1 FE1 ~ I PL2 

0 
Heat-Shrink Sleeve I Drawing Number 

.J '\ 1'( -~ -
DI~~ 

was 8lMTOO01.l31 
.. Issue 1.0 • 

~. "\ If Cable 1 I DCF l121 (BRP). 

=9 /~ 
.2... I 

I 

50mm (typ) 

10mm(mln) 
I---

15mm(ma.) 

START 
SEPARATION 355mm 

FINISH 
SKI PL2 

PIN FUNCTION PIN SK1 :- Solder Bucket Socket9-way ITT ADE9SA197 (Farnell 105-509). 

1 12V 2 SH1:- Shroud type HARTING DTZK-09 (or Farnell 24D-254) 

6 OV 1 

2 12V 2 PL2:- XLR style circular audio type NC3MX (or equivalent) 

7 OV 1 
FE1:- Ferrite EMI Abaorber type CHOMERICS 2880888-200 (or equivalent) 

3 12V 2 

8 OV 1 CABLE 1 :- 3-Cora 2410.2 malna fie. to BS6746.(FarneIl152-412 or equivalent). 

4 12V 2 

9 OV 1 

5 12V 2 
Note 1:- At SKI link pins 6"'819 and also link pins l/V3/415. 

Note 2:- Pre-load FE1 prior to loom assembly and secure position with 

3:1 Heat-Shrink Tubing of ·19mm.(FarnaIl236-275 or slmlllr). 

DRW:- l033SEX465E TITLE :- MAT:-. DRAWN :- B_PERRETT. 

ISSUE :- A1 PSU-EX POWER lOOM. GEN TOl :-'10% DATE :- 18.4.94. 
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Q CHANNEL SHELF 25 W I 100 W 
~-----------

PROJECTION :-

40mm'1mm 

PL1 PL2 

RG405U 

PL1/PL2:- SMA CONNECTORS TYPE STRAIGHT PLUG MlA-COM2001-5032-02 (or equivalent). 

CABLE IS RG405U 

E 
E 
~ 
E 
E :g 

Drawing revision 13112194 :- Semi-rigid cable RG405 was flexible RG223 I Connectors now direct solder types ware SMA crimp elbow types 

DRW:- BLMT0001.L51 TITLE :- MAT:-. 

ISSUE :- 1.1 PA-EX FEEDBACK LOOM. (Part L033LA1E4XE) FIN :-

SECTION SIXTEEN - LM REPEATER SITE SERVICE MANUAL 

DRAWN :- B.PERRETT. 

DATE:- 1B.4.94. 
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CHANNEL SHELF 25 W I 100 W ~ 
---------------------------------~ 

~@-I --- "0 • PROJECTION :- 0 PL2 
r- SH2 

0 "'0 --- - ICable1 II, 
PL1 '--

f~ __ SH1 ".-- 210mm ...Q.. 

D .' Cable 2 - b::-- "0 
...Q.. 

"-:..... --=-1'" SH3 SK1 ---

~ START FINISH/1 FINISH12 

PL1 
SEPARATION 210mm 

PL2 SK1 

- r •• 
PIN FUNCTION PIN PIN ..£. ---
1 N/u 

9 GRD 5 

2 PLLOUT 9 

10 NIU PL1IPL2:- Solder Bucket Plug 15-way ITT ADA15PK87 (or Farnell 105-506). 

3 TX DATA(+) 14 

11 GLORST 6 
SK1 :- Solder Bucket Socket 15-way m ADA15SA197 (or FarneIl105-510) 

4 TX DATA(-) 6 

12 NIU 
SH11213:- Shrouda type HARTING DTZK-15 (or equivalent) 

5 FFSKTX 3 

13 SCL 7 
CABLE 1 :- 3-Core Screened 7/0.2 to BS6746. Free length 210mm. 

6 NIU 

14 SDA 15 CABLE 2:-6-Core Screened 7/0.2 to BS6746.(black core not uaed),Cable free length 210mm. 

7 N/u 
15 NIU 

Note :- Screens of both cables to be wrapped at each connector earth compressIon rIng. 

8 NIU 

-

DRW:- 8LMT0001.L 11 TITLE :- MAT:-. DRAWN :- B .PERRETT. 

ISSUE :- 1.0 EX-TCC DATA LOOM. (Part L033EXTCCEX) FIN :- DATE :- 18.4.94. 
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Q POWER AMPLIFIER 25 W 'Jl!!)-------

17. Power Amplifier 25 W 
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Q POWER AMPLI FIER 25 W 
~--------------------

Module Parts List 

USA 220 Channel Power Amplifier 25 W 

Document No: LM030301007 Issue 1.1 

Quantity Description Stock Number 
1 PA HOUSING L004BPA1303B1 
1 PA FRONT PANEL L004BPA13 04BO 
1 PA PLENUM L004BPA13 05AO 
1 PA HEATS INK L004BPA1306B1 
1 SIDE PANEL L004BSH1004AO 
1 M3 RED RING CRIMP L013M3RCRIMAO 
1 5MB SOCKET PC MOUNT L013SMBSKPCAO 
1 BLACK BORDER LABEL L026BBLABELAO 
1 SERIAL N/D LABEL L026SNLABELBO 
2 102mm CABLE TIE L029102TIESAO 
11 M2.SX6 P/HEAD TORX BZCP L02925P6MMTAO 
4 M4X20 PAN HEAD TORX BZCP L0294P20MMTAO 
10 M3 5mm MALE-MALE SPACE L029SMSPACEAO 
34 M3X6 CSK TORX BZCP L029M3C6MMTAO 
11 M3 CRINKLE WASHER L 0 29M3 CWASHAO 
10 M3 NUT BZCP L029M3NUTXXAO 
7 M3X6 PAN HEAD TORX BZCP L029M3P6MMTAO 
2 M3-UNC4 LOCKING SCREWS L029M3UNCLSAO 
7 M3 ?LAIN WASHER BZCP L029M3WASHPAO 
5 M3 SHAK3PROOF WASHER L029M3WASHSAO 
4 M4 NUT BZCP L029M4NUTXXAO 
12 M~ PLAIN WASHER L029M4WASH?AO 
4 M4 SHAKEPROOF WASH3R L029M4WASHSAO 
1 SLE3VE 3 x 20 RUBBER L0323X20SLVAO 
2 4 TO 4 WAY IDC LOOM L0334WLOOM1AO 
1 RF FEEDBACK LOOM L033PALPAlIAO 
1 PA :JRIVE :'OOM L033PALPA2IAO 
1 TX OUT LOOM L033PALPA3IAO 
1 PA CONNS LOOM L033PALPA4IBO 
1 DC POWER :'OOM L033PALPASIAO 
1 RED LED LOOM L033PALPA6IAO 
1 GREEN LED LOOM L033PALPA7IAO 
1 POWER LOOM L033PALPABIAO 
1 FAN 12V BOmm SQ L03S12VFAc'JXAO 
1 76.2mm HANDLE M3XB FIX L035HANDLEMAO 
2 S/A C/TIE CLAMP L03SSATIECLAO 
1 HEATS INK COMPOUND L041HSCOMPXAO 
1 1 000PF FILTER CON L066FC1000PAO 

SECTION SEVENTEEN - LM REPEATER SITE SERVICE MANUAL 17-5 



POWER AMPLIFIER 25 W Q 
-----------~ 

PROJECTION :- ~§I 

. SK1 (N-type) 

r-

~ 
PL 1 (Type 5MB) 

CABLE RG318 

~ =t Iii' 
, 

o 0 
I '-

I 
255mm 

PL 1 :- 5MBIPLUG MIA-COM B65B02G022X99 (FARNELL GE65202C22) (or equivalent). 

SK1 ;- N-TYPEISK MIA-COM 3006-7388-10 (or equivalent). 

DRW:- 8LMTOO03.L31 TITLE :- MAT:-. DRAWN :- B.PERRETT. 

ISSUE :- 1.0 TX OUT LOOM. (Part L033PALPA31) FIN :- DATE :- 18.4.94. 
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ff::\ POWER AMPLIFIER 25 W 
~-----------

PROJECTION :- ~@-I 

SK2 
SLEEVE 

PL1 
CABLE PIGTAIL 'W ~ w 

, 

I 

I 
240mm 

PL1/CABLE :- OMNI SPECTRA OSMT ANGLE JACK CABLE PIGTAIL 9950-2300-23 (or equivalent). 

SK2 :- SMAISK TYPE MlA·COM 2036-5016·00 (or equivalent). 

DRW:- 8LMT0003.L 11 TITLE :- MAT:-. DRAWN :- B.PERRETT. 

ISSUE :- 1.0 RF FEEDBACK LOOM. (Part L033PALPA11) FIN :- DATE :- 18.4.94. 
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POWER AMPLIFIER 25 W Q 
---------------------------------~ . , , . . • , 

AI[~ .... MO~(DO". 1ROAMOI..5""""'CTIOH OO NOT«:Al£ _ ..... ......... 
- -

An • 251JUN193 
WlREWEC ALl£AE:O .... 

Table: 4 Issue: B Date: 25/6/93 

· Assembly: Base StaUon Part: LOOM 1 Type: CRIMP • 
Start Connector: SKl Interface: RFU/PA Finish Connector: SK2 
Type: STOCKO 

SeparaUon: 25mm 
Type: STOCKO 

MKH8124-1-0-400 MKH8124-1-0-400 

Pin Wire Electrical Function Wire Pin 

1 RED Battery Monitor RED 1 

2 GREY P.A. Enable GREY 2 

3 GREY Tx/Rx GREY 3 

• 4 GREY P. A. Temp. GREY 4 • 

4 1 
~uuuJ: ~ c:;J ~o 0 0 o~ 0000 

1 4 
nnn 

c SK1§ [IlSK' c 

I. 25 .I 
NOTES: 

1. SK1 /SK2 ARE SOCKET CONNECTORS WITH CRIMP CONNECTIONS. 
HOUSINGS ARE 'STOCKO' TYPE MKH8124-1-0-400 

D CRIMP CONNECTORS ARE 'STOCKO' TYPE RFB8002.003 0 

2. WIRE TO BE PVC TO DEF 61-12 (PART 6) 
SIZE 10/0.1 (MAX. OUTSIDE DIAMETER 1.10). 

-e- .-- - - - .. 
----- .... - -- WwIhI4"""""'&w.,. ~ NMIo\ o\owI8A,)<las ONlNllOH. """, 

....."., 

• -- - - --- - - -- --- ~> ~ -. -,..---, n=c,,~- ~- ~ : .~ --r~ E '""""""'" -- - =:CSl.llaton a.ctwKiogy ......... 
....m; - .. - - -- -- -$-8\ """ 4TO ' WAYIOCLOOM 

OIIID ... I"" ' ~.' __ -~~ ...... - --_ .. _- L0334WlOOM1 --. , , . . . , 
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t'f::\ POWER AMPLIFIER 25 W 
~-----------

PROJECTION :-

RT1 ~ ___ 321_0_.2_W_I_R_E_(r_ed_) _____ -Ictf AU 

I I 
I 

70mm 

RT1/RT2 :- M3 RING TERMINALS TYPE THOMAS AND BETTS DRA3Y (or equivalent I.e. Farnell 150-268). 

WIRE TYPE :- TRI-RATED BS6231 SIZE 3210.2 RED INSULATION. 

DRW:- 8LMT0003.L81 TITLE :- MAT:-. DRAWN:- B.PERRETT. 

~------------------~ ISSUE :- 1.0 POWER LOOM. (Part L033PALPA81) FIN :- DATE:- 18.4.94. 
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POWER AMPLIFIER 25 W ~ 
-------------------------------------------~ 

PROJECTION :-

SLEEVE PL1 

RT1 ~I~ 3210.2 WIRE (red) \ 2 
1:( Dil 

-'l A1 • 3\ A 
~ ~ --- f-. y, ., y . 

~ 1-RT2 .. ..... 32/0.2 WIRE (black) / -SLEEVE 

60mm 

RT1IRT2 :- M3 RING TERMINALS TYPE THOMAS AND BETTS DRA3Y (or equivalent I.e. Farnell 150-266). 

PL 1 :- AXR PANEL MOUNTING 3W PLUG TYPE FARNELL NC3MP.(or equivalent). 

WIRE TYPE :- TRI-RATED BS6231 SIZE 3210.2J SLEEVES ARE HELLERMANN H15 BLACK. 

Note :- Red wire to connect RT1 to PL 1/Pln2 solder bucket, Black wire to connect RT2 to PL 1/Pln1 solder bucket. 

DRW:- 8LMT0003.L51 TITLE :- MAT:-. DRAWN:- B.PERRETT. 

~--------------~ ISSUE :- 1.1 DC POWER LOOM. (Part L033PALPA51) FIN :- DATE:- 18.4.94. 
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rf:::\ POWER AMPLIFIER 25 W 
~------------

PROJECTION :- -£7§1 

SK2 
SLEEVE 

PL1 
CABLE PIGTAIL 'W ~ U 

, 

I 

I 
140mm 

PL l/CABLE :. OMNI SPECTRA OSMT ANGLE JACK CABLE PIGTAIL 9950-2300-23 (or equivalent). 

SK2 :- SMAISK TYPE MIA-COM 2036-5016-00 (or equivalent). 

DRW:- 8LMTOOO3.L21 TITLE :- MAT:-. DRAWN:- B.PERRETT. 

ISSUE :- 1.0 PA DRIVE LOOM. (Part L033PALPA2I) FIN :- DATE :- 18.4.94. 
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POWER AMPLIFIER 25 W ff::\ 
-----------~ 

PROJECTION :- ~§ ~ 
.r=J 

Red Wire N°1 ~ Ie" 
MAT:-. 

START SEPARATION 8Smm 
FINISH 

SK1 SK2 

PIN FUNCTION PIN L.....I -- ~ Cut Wire N'10 

1 REVERSE 1 

2 FORWARD 6 

~ 3 (-)8V 2 25mm(mln) 

4 (+)8V 7 

5 BATTERYMON 3 

6 PAMONITOR 8 

~ 7 TXlnRX 4 

8 SPARE 9 

9 PATEMP 5 

10 -
~ 

SK1 0 SK2 

~ Cut Wire N'10 ----.. ~ o 0 • 1 ~ . 
[ 

II & b 1 - Red Wire N'1 .....:. 
SK1 :. BUMP·POLARISED IDC 10·WAY TYPE THOMAS·BETTS 622-1041 (or equivalent I.e. Farnell 152-718). ...Q.. 
SK2:- METAL 0 IDC SOCKET 9-WAY TYPE CINCH FC9S (or equivalent I.e Farnell 105-273). 

CABLE :- IDC RIBBON CABLE, GREY 0.05 PITCH (RED LEADING EDGe FOR WIRE N'1). 

Drawing Update :- Position of polarising bump corrected (moved to same side aa SK1/pln1). 

DRW:- 8LMTOOO3.L41 TITLE :- MAT:-. DRAWN :- B.PERRETT. 

ISSUE :- 1.1 PA CONNS LOOM. (Part L033PALPA41) FIN :- DATE :- 18.4.94. 
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Q POWER AMPLIFIER 25 W 
~--------------------------------

PROJECTION :-

I I LED WIRE (red) 

D> 
-f l : '-I Wire Itrlpped and tinned 

---{.. 
I I LED WIRE (blue) 
I I 

5m~ ~ 
20mm 

PANEL MOUNTING LED :- TYPE HERO SMRD 080-82. 

NOTE :- LED Is supplied with red and blue wires attached. Wires must be cut to specified length and stripped and tinned. 

Previoul drewlng IlOu. hold ring termlnlll now deleted 

DRW:- 8LMTOOO3.L61 TITLE :- MAT:-. DRAWN :- B.PERRETT. 
RED LED LOOM. (Part L033PALPA61) 

ISSUE :- FIN :- DATE:- 18.4.94. 1.1 

SECTION SEVENTEEN - LM REPEATER SITE SERVICE -MANUAL 17-14 



POWER AMPLIFIER 25 W Q 
----------~---------------------~ 

PROJECTION :-

I I LED WIRE (red) 

~ -f I b=r1 Wire Itripped Ind tinned 

~ 
I I LED WIRE (blue) 
I I 

5~ ~ 
20mm 

PANEL MOUNTING LED :- TYPE HERO SMRD OBO-BO. 

NOTE :- LED is supplied with red and blue wires attached. Wires must be cut to specified length and stripped and tinned. 

Prevlou. drawing I.aue had ring termlnall now deleted 

DRW:- 8LMT0003.L71 TITLE :- MAT:-. DRAWN:- B.PERRETT. 
GREEN LED LOOM. (Part L033PALPA71) 

FIN :- DATE:- 1B.4.94. ISSUE :- 1.1 
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POWER AMPLIFIER 25 W Q -------Wlf; 

USA 220 Power Amplifier 25W 

PCB Parts List 

Document No: LM030401007 Issue 2.4 

Reference Description Stock Number 
C1 CAP 1nF NPO ±10% 0805 L0673102ANGAO 
C2 CAP 1nF NPO ±10% 0805 L0673102ANGAO 
C3 CAP 33pF NPO ±5% 0805 L06733305NGAO 
C4 CAP 27pF NPO ±5% 0805 L06732705NGAO 
C5 CAP 1nF NPO ±10% 0805 L0673102ANGAO 
C6 CAP 12pF NPO ±5% 0805 L06731205NGAO 
C7 CAP 15pF NPO ±5% 0805 L06731505NGAO 
C8 CAP 15pF NPO ±5% 0805 L06731505NGAO 
C9 CAP 2p2 NPO ±5% 0805 L067322Z5NGAO 
C10 CAP 8M ELEC 33uF 25V 20% L067D336BEEAO 
Cll CAP 10nF X7R ±10% 0805 L0673103AXGAO 
C12 CAP 1nF NPO ±10% 0805 L0673102ANGAO 
C13 CAP 10nF X7R ±10% 0805 L0673103AXGAO 
C14 CAP 1nF NPO ±10% 0805 L0673102ANGAO 
C15 CAP 2p2 NPO 5% 1206 L067422Z5NGAO 
C16 CAP 2-1SpF 809 05217 L0669180AVQAO 
C17 CAP 1nF NPO ±10% 0805 L0673102ANGAO 
C1S CAP 10nF X7R ±10% 0805 L0673:03AXGAO 
C19 CAP ELECT 1200uF 25V 20% L066PL1E122AO 
C20 CAP 10nF X7R ±10% 0805 L0673103AXGAO 
C21 CAP 10nF X7R ±10% 0805 L0673103AXGAO 
C22 CAP 10nF X7R ±10% 0805 L0673103AXGAO 
C23 CAP 100nF X7R ±10% 1206 L0674104AXGAO 
C24 CAP 100nF X7R ±10% 1206 L0674104AXGAO 
C2S CAP 12pF NPO ±S% 1206 L06741205NGAO 
C26 CAP 10pF NPO ±5% 1206 L06741005NGAO 
C27 CAP 15pF NPO ±S% 1206 L06741505NGAO 
C28 CAP 15pF NPO ±S% 1206 L06741S05NGAO 
C29 CAP lSpF NPO 5% 1206 L06741805NGAO 
C30 CAP 15pF NPO ±5% 1206 L06741505NGAO 
C31 CAP 12pF NPO ±5% 1206 L06741205NGAO 
C32 CAP 10pF NPO ±S% 1206 L06741005NGAO 
C33 CAP 1pF NPO ±S% 1206 L067410Z5NGAO 
C34 CAP 6pS NPO S% OS05 L067368Z5NGAO 
C35 CAP 1nF NPO ±10% 0805 L0673102ANGAO 
C36 CAP 1nF NPO ±10% 080S L0673102ANGAO 
C38 CAP 1nF NPO ±10% 0805 L0673102ANGAO 
C39 CAP 10nF X7R ±10% 080S L0673103AXGAO 
C41 CAP 10nF X7R ±10% 080S L0673103AXGAO 
C43 CAP 1nF NPO ±10% 0805 L0673102ANGAO 
C4S CAP 10nF X7R ±10% 080S L0673103AXGAO 
C46 CAP 12pF NPO ±5% 0805 L06731205NGAO 
C47 CAP 1r:F NPO ±10% 0805 L0673102ANGAO 
C48 CAP 1nF NPO ±10% 0805 L0673102ANGAO 
C50 CAP 10pF NPO ±5% 0805 L06731005NGAO 
C5 1 CAP 330pF NPO ±5% 0805 L06733315NGAO 
C52 CAP 330pF NPO ±S% 080S L06733315NGAO 
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C53 CAP 330pF NPO ±5% 0805 L06733315NGAO 
C54 CAP 330pF NPO ±5% 0805 L06733315NGAO 
C55 CAP 330pF NPO ±5% 0805 L06733315NGAO 
C56 CAP 330pF NPO ±5% 0805 L06733315NGAO 
C57 CAP 330pF NPO ±5% 0805 L06733315NGAO 
C58 CAP 330pF NPO ±5% 0805 L06733315NGAO 
C59 CAP 330pF NPO ±5% 0805 L06733315NGAO 
C60 CAP 330pF NPO ±5% 0805 L06733315NGAO 
C61 CAP 330pF NPO ±5% 0805 L06733315NGAO 
D1 BZX84C5V6 [SOT 23 ] L063SC5V6XXAO 
D2 BAS 16 [SOT 23] L063SBAS16XAO 
D3 BAS 16 [SOT 23] L063SBAS16XAO 
D4 BZX84C10 [SOT-23] L063SCV10XXAO 
D5 BAR1 8 SOT 23 L063SBAR18XAO 
D6 BAR18 SOT 23 L063SBAR18XAO 
D7 BAR18 SOT 23 L063SBAR18XAO 
FL1 EMI SUPPRESSION FILTER L066DSS102XAO 
H1 HEATS INK FOR T039 L004TV76XXXAO 
IC1 M67712-E02 RF POWER AMP L057M67712XAO 
IC2 LM317T [T0220] L057LM317TXAO 
IC3 BA15532F [SO-8] L057S5532XXAO 
J1 AVDEL AVSERT M2.5 X 9mm L0131176590AO 
L1 IND 39nH 5% [1008 ] L06483935CXAO 
L2 12.5nH SM AIR CORE IND L0649123ASXAO 
L3 IND 39nH AIR CORED L06493935AXAO 
L4 IND 44nH AIR CORED L06494435AXAO 
L5 IND 39nH AIR CORED L06493935AXAO 
L6 IND 39nH 5% [1008 ] L06483935CXAO 
L7 IND 39nH 5% [1008] L06483935CXAO 
L8 IND 39nH 5% [1008 ] L06483935CXAO 
PCB1 PA PCB L001PAB3SB3CO 
PL1 50 SUB MIN COAX CON SM L0130SMTPCBAO 
PL2 50 SUB MIN COAX CON SM L0130SMTPCBAO 
PL3 50 SUB MIN COAX CON SM LO 13 OSMTPCBAO 
PL4 4 X 1 LATCHED PIN HEADER L0134X12MMPAO 
PL5 4 X 1 LATCHED PIN HEADER L0134X12MMPAO 
R1 RES 1K O.lW ±2% 0805 L07131022POAO 
R2 RES 470R O.lW ±2% 0805 L07134712POAO 
R3 RES 18R 0.125W ±2% 1206 L07141802P8AO 
R4 RES 22R 0.125W ±2% 1206 L07142202P8AO 
R5 RES 2K2 O.lW ±2% 0805 L07132222POAO 
R6 RES 1K O.lW ±2% 0805 L07131022POAO 
R7 RES 12K O.lW ±2% 0805 L07131232POAO 
R8 RES 1K O.lW ±2% 0805 L07131022POAO 
R9 RES 1K O.lW ±2% 0805 L07131022POAO 
R10 RES 10K O.lW ±2% 0805 L07131032POAO 
Rll RES 10K O.lW ±2% 0805 L07131032POAO 
R12 RES 10K O.lW ±2% 0805 L07131032POAO 
R13 RES 10K O.lW ±2% 0805 L07131032POAO 
R14 RES 1 0K O.lW ±2% 0805 L07131032POAO 
R15 RES 3K3 O.lW ±2% 0805 L07133322pOAO 
R16 RES 33K O.lW ±2% 0805 L07133332POAO 
R17 RES 1K5 O.lW ±2% 0805 L07131522POAO 
R18 RES 240R O. lW ±2% 0805 L07132412POAO 
R19 RES 100R O.lW ±2% 0805 L07131012POAO 
R20 RES 10K O.lW ±2% 0805 L07131032POAO 
R21 RES 51R O.lW ±2% 0805 L07135102POAO 
R22 RES 10K O.lW ±2% 0805 L07131032POAO 
R23 RES 56K O. lW ±2% 0805 L07135 632 POAO 
R24 RES 180K O. lW ±2% 08 0 5 L07131842POAO 
R25 RES 1 0K O.lW ±2% 0805 L07131032POAO 
R26 RES 10K O.lW ±2% 0805 L07131 032POAO 
R27 RES 56K O.lW ±2% 0805 L07135632POAO 
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R2B 
R29 
R30 
R31 
R32 
R33 
RL1 
Sl 
S2 
S3 
S4 
S5 
TH1 
TR1 
TR2 
TR3 
TR4 
TR5 
TR6 

RES 180K O.lW ±2% 0805 
RES 51R O.lW ±2% 0805 
RES 10K 0.125W ±2% 1206 
RES 4K7 O.lW ±2% 0805 
RES 10K O.lW ±2% 0805 
RES 10K O. lW ±2% 0805 
TQ2-9 , RL501 
AVDEL RIVSCREW M3.5 X 5 
M3 PLASTIC NUT 
M3 PLASTIC NUT 
M3 X 10mm PLASTIC SCREW 
M3 X 10mm PLASTIC SCREW 
PTC THERMISTOR 80DEG 
BC846A [SOT-23] 
BCB56A [SOT-23] 
2N3866 [TO-39] 
BC846A [SOT-23] 
BC846A [SOT-23] 
RFD15P05SM T0252AA/DPAK 

L07131842POAO 
L07135102POAO 
L07141032P8AO 
L07134722POAO 
L07131032POAO 
L07131032POAO 
L051TQ2-9XXAO 
L0131712350AO 
L029M3PLASNAO 
L029M3PLASNAO 
L029M3X10MPAO 
L029M3X10MPAO 
L069PTH9BF2AO 
L060SBC846AAO 
L060SBC856AAO 
L0602N3866XAO 
L060SBC846AAO 
L060SBC846AAO 
L060RFD15PXAO 
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USA 220 Power Amplifier 25W Filter 

PCB Parts List 

Document No: LM030400016 

Reference 
CPAl 
CPA2 
CPA3 
CPA4 
CPA5 
CPA6 
CPA7 
CPA8 
CPA9 
Dl 
Jl 
J2 
PA4 
PCB 
PL4 
PL5 
Rl 
R2 
R3 
R4 
R5 
R6 
R7 
TRl 
TR2 

Description 
lOOpF EMI SUPP FILTER 
lOOpF EMI SUPP FILTER 
EMI SUPPRESSION FILTER 
EMI SUPPRESSION FILTER 
EMI SUPPRESSION FILTER 
EMI SUPPRESSION FILTER 
EMI SUPPRESSION FILTER 
EMI SUPPRESSION FILTER 
EMI SUPPRESSION FILTER 
DIODE lN400l 
AVDEL AVSERT M2 . 5 X 9mm 
AVDEL AVSERT M2.5 x 9mm 
5X2 PIN HEADER 
25W BASE PA FILTER PCB 
4 X 1 LATCHED PIN HEADER 
4 X 1 LATCHED PIN HEADER 
RES 2K7 O.5W 2% AXIAL 
RES 2K7 O.5W 2% AXIAL 
RES lKO O.5W 2% AXIAL 
RES 220R O.5W 2% AXIAL 
RES lKO O.5W 2% AXIAL 
RES lOR 1.OW 5% AXIAL 
RES 56R 2.0W 5% AXIAL 
TRANSISTOR BC546 T092 
TRANSISTOR BC327 T092 

Issue 1.3 

Stock Number 
L066DSS101XAO 
L066DSS101XAO 
L066DSS102XAO 
L066DSS102XAO 
L066DSS102XAO 
L066DSS102XAO 
L066DSS102XAO 
L066DSS102XAO 
L066DSS102XAO 
L063C1N4001AO 
L0131176590AO 
L0131176590AO 
L01305X2TSXAO 
L001BPAFPCBAO 
L0134X12MMPAO 
L0134X12MMPAO 
L069X2722MAAO 
L069X2722MAAO 
L069X1022MAAO 
L069X22l2MAAO 
L069X1022MAAO 
L069X1005MAAO 
L069X560BWBAO 
L060TBC546XAO 
L060TBC327XAO 
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Power Amplifier 25W Filter 
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Q POWER AMPLIFIER 100 W 
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18. Power Amplifier 100 W 
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Module Parts List 

USA 220 Channel Power Amplifier 1 DOW 

Document No: LM030301006 

Quantity Description 
1 
1 
1 
1 
1 
2 
1 
1 
1 
8 
4 
4 
4 
4 
34 
9 
14 
2 
3 
1 
4 
12 
4 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
0.01 
2 
1 
1 
2 
1 
1 

PA FRONT PANEL 
PA PLENUM 
PA HEATS INK 
100W P.A. HOUSING 
SIDE PANEL 
6BA SOLDER TAG 
M3 RED RING CRIMP 
BLACK BORDER LABEL 
SERIAL N/D LABEL 
M2.5X6 P/HEAD TORX BZCP 
4-40 UNC SKT HD SCW 3/8" 
M4X20 PAN HEAD TORX BZCP 
6BA PLAIN WASHER 
M2.5 SPRING WASHER 
M3X6 CSK TORX BZCP 
M3 CRINKLE WASHER 
M3X6 PAN HEAD TORX BZCP 
M3-UNC4 LOCKING SCREWS 
M3 PLAIN WASHER BZCP 
M3 SHAKE PROOF WASHER 
M4 NUT BZCP 
M4 PLAIN WASHER 
M4 SHAKE PROOF WASHER 
SLEEVE 3 x 20 RUBBER 
PA DRV LOOM 100Wp/ a 
lOOW TX OUT LOOM 
l OOW DC POWER LOOM 
PA CONNS LOOM 
RED LED LOOM 
GREEN LED LOOM 
RF FDBK LOOM 100Wp/a 
FAN l2V 80mm SQ 
76 . 2mm HANDLE M3X8 FIX 
HEATS INK COMPOUND 
CONTACT FINGER STRIP 
SEMELAB LMT015l06 
SEMELAB LMT04l806 
FERRITE BEAD 
1 000PF FILTER CON 
PTC THERMI STOR 80DEG 

Issue 1.1 

Stock Number 
L004BPA1304BO 
L004BPA1305AO 
L004BPA13 0 6B1 
L004BPA1903A3 
L004BSH1004AO 
LOU 6BASTAGAO 
LO 13M3 RCRlMAO 
L026BBLABELAO 
L026SNLABELBO 
L02925P6MMTAO 
L029440SKTCAO 
L0294P20MMTAO 
L0296BAWASHAO 
L029M25SWASAO 
L029M3C6MMTAO 
L029M3CWASHAO 
L029M3P6MMTAO 
L029M3UNCLSAO 
L029M3WASHPAO 
L029M3WASHSAO 
L029M4NUTXXAO 
L029M4WASHPAO 
L029M4WASHSAO 
L0323X20SLVAO 
L033PALPA10BO 
L033PALPAllBO 
L033PALPA12BO 
L033PALPA4IBO 
L033PALPA6IAO 
L033PALPA7IAO 
L033PALPA9IBO 
L035l2VFANXAO 
L035HANDLEMAO 
L041HSCOMPXAO 
L044FINGERSAO 
L0600l5l06XAO 
L06004l806XAO 
L0642643250AO 
L066FC1 000PAO 
L069PTH9BF2AO 
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POWER AMPLIFIER 100 W Q 
-----------~ 

PROJECTION :- ~@-I 

SK2 
SLEEVE 

PL1 
CABLE PIGTAIL "d]J ~ W 

, 

I 

I 
110mm 

PLlICABLE :- OMNI SPECTRA OSMT ANGLE JACK CABLE PIGTAIL 9950-2300-23 (or equivalent). 

SK2 :- SMAISK TYPE MIA-COM 2036-5016·00 (or equivalent). 

Drawing I •• ue change :- Dlmen.lonal tolerance added. 

DRW:- BLMTOOOB.L 11 TITLE :- MAT:-. DRAWN :- B.PERRETT. 

ISSUE :- 1.1 RF FEEDBACK LOOM 100Wp/a. (Part L033PALPA9IAO) TOL:-'Smm DATE :- 24.B.94. 
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~ POWER AMPLIFIER 100 W 
~-----------

PROJECTION :-

I I LED WIRE (red) 

~ -f 
1 T-c1 Wlr. Itrlpped Ind tinned 

--{. 
I I LED WIRE (blue) 
I I 

5m~ -
20mm 

PANEL MOUNTING LED :- TYPE HERO SMRD 080-82. 

NOTE :- LED is supplied with red and blue wires attached. Wires must be cut to specified length and stripped and tinned. 

PrevJoua drawing I •• ue had ring termlnall now deleted 

DRW:- 8LMT0003.L61 TITLE :- MAT:-. DRAWN:- B.PERRETT. 
RED LED LOOM. (Part L033PALPA61) 

ISSUE :- DATE:- 18.4.94. FIN :-1.1 
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POWER AMPLIFIER 100 W rf:::\ 
---------------------------------~ 

PROJECTION :-

I I LED WIRE (red) 

D> 
-f l b-d Wire Itrlpped end tinned 

~ 
I I LED WIRE (blue) 
I I 

~~ r--

20mm 

PANEL MOUNTING LED :- TYPE HERO SMRD 080-80. 

NOTE :- LED Is supplied with red and blue wires attached. Wires must be cut to specified length and stripped and tinned. 

Pr.vloul drawing 1.lue hIId ring termln.t. now deleted 

DRW:- 8LMT0003.L71 TITLE :- MAT :-. DRAWN :- B.PERRETT. 
GREEN LED LOOM. (Part L033PALPA71) 

ISSUE :- FIN :- DATE :- 18.4.94. 1.1 
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~ POWER AMPLIFIER 100 W \Jl:!,J-----------
PROJECTION :- ~§I 

SK2 
SLEEVE 

Pl1 
CABLE PIGTAil ,@ ~ W 

, 

I 

I I 
160mm 

PL 1/CABLE :- OMNI SPECTRA OSMT ANGLE JACK CABLE PIGTAIL 9950-2300-23 (or equivalent). 

SK2 :- SMAISK TYPE MIA-COM 2036-5016-00 (or equivalent). 

Drawing laaue change :- Dlmenalonal tolerance added. 

DRW:- 8lMTOOOS.L21 TITLE :- MAT:-. DRAWN :- B.PERRETT. 

ISSUE :- 1.1 PA DRIVE lOOM 100WP/A. (Part lO33PAlPA10AO) TOl:- -5mm DATE :- 2418.94. 
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POWER AMPLIFIER 100 W rf:::\ 
-------------------------------------------~ 

PROJECTION :-

SK1 (N-type) 

r 
r- o@o PL 1 (Type 5MB) 

~ @ I 1. 
l II] L CABLE RG316 o 0 r-

I 
I 
I 11Smm"Smm 

SK1 :- N-TYPEISK MIA-COM 3006-7388-10 (or equivalent). 

PL 1 :- 5MBIPLUG MIA-COM B65B02G022X99 (FARNELL GE65202C22) (or equivalent). 

Drawing Issue change :- Length dimension value and reference change. Length now Increased to allow a min 20mm dla loop when Installed. 

DRW:- BLMTOOOB.L31 TITLE :- MAT:-. DRAWN:- B.PERRETT. 

~----------------~ ISSUE :- 1.2 100W TX OUT LOOM. (Part L033PALPA11AO) FIN :- DATE :- 24.B.94. 
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~ POWER AMPLIFIER 100 W 
~---------------------------------

PROJECTION :-

PL1 SLEEVE Wire Stripped and Tinned 

3210.2 WIRE (red) 

3210.2 WIRE (black) 

18swg Tinned Copper 
5mm 

50mm 

PL 1 :- AXR PANEL MOUNTING 3W PLUG TYPE FARNELL NC3MP.(or equivalent). 

INSULATED WIRE TYPE :- TRI-RATED BS6231 SIZE 3210.2J SLEEVES ARE HELLERMANN H15 BLACK. 

Note 1:- Red wire connected to PL 1/Pln2 solder bucket, Black wire connected to PL 1/Pln3 solder bucket. 

Note 2:- Connect PL 1/Pln1 to PL 1/Shell Tab with 18swg tinned copper wire. 

CAUTION I :- Connections to PL 1 are different from those used on the 25W PA assembly. 

Drawing Issue Update :- Dimension 50mm was 40mm. 

DRW:- 8LMT0008.L51 TITLE ;- MAT:-. DRAWN:- B.PERRETT. 

ISSUE;- 1.2 100W DC POWER LOOM. (Part L033PALPAl2AO) FIN ;- DATE;- 18.4.94. 
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POWER AMPLIFIER 100 W Q 
---------------------------------~ 

PROJECTION :-

----~------------------~~~~-----------.--------.-------
E 
E 

CD ... 
Leg 1 

Leg 2 

Smm I I 
--t r-

WIRE TYPE :-1.Smm DIA (Approx 16SWG) ENAMELLED COPPER.(FarneIl148-S33) 

Note1:- Coli section to be 1.S turns wound on a S'0.2mm (10) mandrel. 

Leg 1 

1 
rl"", 
-t-------
~I...J 

1 
i 

I =9.6mm= \ 

E 
E 

~e 

Important :-Leg 2 furthest out of paper. 

Note 2 :- Wind Inductor as 1.S turns spaced 2mm at the apex. Legs breaking out across coli diameter and splayed 12mm at board level. 

Note 3 :- Inductor to be mounted with bottom of coli spaced 3mm from PCB. 

New drawing :- PA Inductor LS was defined by drawing SLMTOOOB.l03Issue 1.2.(now obsolete). 

Changes are :- Wire dlam and type changedl2mm turns spacing IntroducedIWlndlng sense defined. 

DRW:- SLMTOOOB.IOS TITLE :-

ISSUE :- 1.0 100W PIA INDUCTOR L5. (Part L033PAINDLS) 

MAT:-. DRAWN:- B.PERRETT. 

TOL :-'O.Smm. DATE :- 9/12194. 
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Q POWER AMPLIFIER 100 W 
~-----------

PROJECTION ;-

I 

rl~ 
----~------------.--.------;H •• i_.---------------.--------.---.- ~.---t----

~ \......) ~ ~ 

Leg 1 I Leg 1 
Leg 2 

I 

6mm I I 
-----I r I =9.6mm= I 

WIRE TYPE :-1.5mm DIA (Approx 16SWG) ENAMELLED COPPER.(FarneIl146-533) 

Note1 :- Call section to be 1.5 turns wound on a S'0.2mm (10) mandrel. 

E 
E 

~e. 

Important :·Leg 2 furthest out of paper. 

Note 2;- Wind Inductor as 1.5 turns spaced 3mm at the apex. Legs breaking out across call diameter and splayed 12mm at board level. 

Note 3 :- Inductor to be mounted with bottom of call spaced 3mm from PCB. 

New Drawlng;- PA Inductor l6 was defined by drawing SlMTOOOS.l03Issue 1.2.(now obsolete). 

Changes are :. Wire diam and type changedl3mm turns spacing IntroducedlWinding sense defined. 

DRW;- SlMTOOOS.l06 TITLE :-

ISSUE :- 1.0 100W PIA INDUCTOR L6. (Part l033PAINDL6) 

SECTION EIGHTEEN -- LM REPEATER SITE SERVICE MANUAL 

MAT:-. DRAWN:- B.PERRETT. 

TOl ;-'0.5mm. DATE;- 9112194. 
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POWER ·AMPLIFIER 100 W rf::\ 
------------~ 

PROJECTION :-

1 
II rl~ 

--...,...----.----------.., ... t------------------------- -t-- ----
~ "-~ ... 

I ,Leg 2 Leg 1 Leg 1 Leg 2 

/ 
I 

I =9.6mm= I 3mm II 
-----i I 

Important :-Leg 2 furthest out of paper.edlfferent from LS/L6). 

WIRE TYPE :-1.Smm DIA (Approx 16SWG) ENAMELLED COPPER.(FarneIl146-S33) 

Note1:- Call section to be 1.S turns wound on a 8-0.2mm (1 D) mandrel. 

Note 2:- Wind Inductor as 1.S turns close wound with legs breaking out across coli diameter and splayed 12mm at board level. 

Note 3 :- Inductor to be mounted with boHom of coli spaced 3mm from PCB. 

New drawlng:- PA Inductor L7 was defined by drawing 8LMT0008.1031ssue 1.2.(now obsolete). 

Changes are :. Wire dlam and type changedIWlndlng sense defined l.e.L7 now wound In reverse sense to LS and L6. 

DRW:· 8LMT0008.107 TITLE :- MAT:-. DRAWN:- B.PERRETT. 

ISSUE :- 1.0 100W PIA INDUCTOR L7. (Part L033PAINDL7) TOL :·-O.Smm. DATE:- 9112194. 

18-17 SECTION EIGHTEEN - LM REPEATER SITE SERVICE MANUAL 



Q POWER AMPLIFIER 100 W 
~-----------

BRAID 

STRIPPED AND TINNED 

(BOlli ENDS) 

OUTER SHEAlli 

INNER CORE ~ 
STRIPPED AND TINNED . / 

(BOlli ENDS) _ _ 

.-=============~~==============:~==== 
~7 ~ H 
r-----

10 50 15 

I-----+-~------- .-- - ---

ASSEMBLED TRANSFORMER 

NOTES:-

1. CABLE lYPE:- R0316. 

2. FERRITE CORE:· SIEMENS B62152A1Xl. 

lliREAD PREPARED CABLE ONTO 

CORE SOlliATlliE BRAID ENDS 

HAVE EQUAL EXTENSION AS SHOWN. 

IC""=WN~-l--.... ---·- . 

FERRITE CORE 

SECTION EIGHTEEN - LM REPEATER SITE SERVICE MANUAL 

..... - r-- 1--
_ ...... 10 ... _ .. 

---===.::.----

- - ----I 
1 • 241AUG/94 

AI· 28/JULJ95 

OfWIrIINOlnUiWNI:· 
IClMNATl\M"~"A 

rNtf UlUPA nwtAJ 
tfUoW\JIICIHl..llllKAWAS;· 

~"owtO(D. 

DUIGNCtWGIi LIM .... 

2 : t I~ E 
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POWER AMPLIFIER 100 W Q -----------WlJ) 

BRAID 

STRIPPED AND TlNNED 

(BOlli ENOS) 
OUTER SHEAlli 

INNER CORE ~ 
STRIPPED AND TlNNED / 

(BOlli ENOS) _ _ 

11---I---.~-===-5 ~-_87 ---=-~. Q] START FINISH 

ASSEMBLED TRANSFORMER 

20 

FINISH 

FERRITE CORE 

'~~~==.~--~----1 ....... 
~ 

...... ow. . 

NOTES:-
1. CA8LE TYPE:· R0318. 

2. FERRITE CORE:· SIEMENS B821S2Al Xl . 

3. BEND PREPARED CABLE DOUBLE 20mm 

FROM START END OF CUT OUTER 

SHEATH, lliEN lliREAD ONTO CORE. 

e W......, ........... E .. """"'-N ........ A_au'. 
.. n 

r~- I'·'""·'" C'::::. ...... __ ---
~ ---

---~.:=.:: • .:~ {$-El l"" TRANSfORMER B 

----~---. . 

1.1 . 241AUG/94 
CUTl"....,.."..., ... ". 
nHIIHltClMIIEMo..INOW 
IMIl MITNlffDIO. 
OiIIl-..a.lVoOTM.nu. . , 

Bl • 281JUI.AIS " 

~-.omu:,,---=. 

_"''''lMNSFOfUIIlA. .Am..,. ... tw.~ 
MAWlNllHUlfI£RWlS., 

eUIOH CIWfOE lIM 

...t~s .. _ 

"'"" I~ 2 : 1 

(AQ~033P~ 
, 

E 
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~ POWER AMPLIFIER 100 W 
~------------

PROJECTION :-

Coax stripped and tinned Coax .trlpped and tinned 

Wlr. stripped and tinned 

~~"P,~. ~jlIIIIIIIIIIS.T.O.R.MIIE.X.E.1.8(.1.9~II~iS.ITWII.·(Oliut.e.r.S.he.a.t.h)"IIIIIIIIIIIIIIIIIIII.~ .. d=.~~ __ ~~ 
Wlr. stripped and tinned 

Start I I I Finish 
I I I 

:: I Smm Smm I 
~ I l1mm l1mm 1 __ ' ~ 

15mm I I 15mm I 53mm I 

ASSEMBLED TRANSFORMER. 

Start 

-~~111(---------~1tt~I.,~ ---------

Finish 

I 
I 

F1. 

Bend prepared cable double at mid-point of cut outer sheath 

and thread onto core so that sheath ends have equal extension. 

CABLE TYPE :- STORM EXE18(19J30)SITW. 

FERRITE CORE F1 :-SIEMENS B82152A1X1 . 

Note :- Transformer C Is used twice In assembly 8LMTTOOOB. 

DRW:- 8LMT0008.T03 TITLE :- MAT:-. DRAWN:- B.PERRETT. 

ISSUE :- 1.0 100W PIA TRANSFORMER C. (Part L033PATRANC) FIN :- DATE :- 24.8.94. 
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POWER AMPLIFIER 100 W rf::::\ 
-----------~ 

PROJECTION :-

Coax stripped and tinned Coax stripped and tinned 

Wlr •• trlpped and tinned ............ ~-.,::~~ •••••••••• IIIIiI.IIIIiI.lllliill •••••••••••••• E:=~~--..:. /'" Wlr. stripped and tinned ~ _ STORM EXE18(19130)SITW.(Outer Sheath) _./ 

Start 1 1 1 1 1 Finish 
1 1 1 1 1 1 

:i, i~ ,::: .::m ~ i i 1-; 
15mm I 110mm I 96mm 

TRANSFORMER AS USED. 

Start 

CABLE TYPE:- STORM EXE18(19130)SITW. 

Finish 
______ ~~r' ~~ ................ .. 

Note :- Transformer D Is used twice In assembly 8LMTTOO08. 

DRW:- 8LMT0008.T04 TITLE :- MAT:-. DRAWN:- B.PERRETT. 

ISSUE :- 1.0 100W PIA TRANSFORMER D. (Part L033PATRAND) FIN :- DATE:- 24.8.94. 
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Q POWER AMPLIFIER 100 W 
~--------------------------------

PROJECTION :-

Coax atrlpped and tinned 

WI,.. Itrlpped and tinned 

l 
Wlr. stripped and tinned 

~~~~=~~" ~" JI ............. R.G.3.16 •. (.o.ut.ar.S.h •• a.th.) ...................... ~cii~'4. r-~~ 
Start I I I I I Finish 

i i~ "mm "~ W i 
10.0mm 7.0mm I~ 

13.0mm I 110.0mm I 97mm 

TRANSFORMER AS USED. 
Start 

Finish 

DRW:- l033PATRANE TITLE :-

ISSUE :- A1 
TRANSFORMER E. 

SECTION EIGHTEEN - LM REPEATER SITE SERVICE MANUAL 

MAT :-.RG316. 

TOl:- 10= 'Smm 
10.011: *lmm 

Modifications 

A1 -131MARl95 
Finish End :

Dim 7.0 was 10.0 
Dim 10.0 was 13.0 

Dim 97 was 94 
Drawing Number 
~a. IlMTOOOI.T05 
Issue 1.0. 

Tolerance added. 

DCF l120 (BRP) 

DRAWN :- B.PERRETT. 

DATE:- 24.1.94. 
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POWER AMPLIFIER 100 W ~ 
---------------------------------~ 

PROJECTION :-

R2(mln) 

---------- /(6 Positions) ,.~ 

---------
F1. 

---------

I =28mm= I -r ~ 
WIRE TYPE :-1.0mm DIA (Approx 19SWG) ENAMEllED COPPER TO BS4520. (Farnell 148-531 or similar). 

FERRITE CORE F1 :-SIEMENS B82152A1X1. 

Note1:- Folded extremity of each leg to be tinned 6mm min. 

Drawing Up-Issue :- legs now at right-angie to winding plane of core I Tinned lengths Increased. 

DRW:- 8LMT0008.I01 TITLE :- MAT:-. DRAWN:- B.PERRETT. 

ISSUE :- 1.1 100W PIA INDUCTOR l3. (Part l033PAINDl3) TOl :-·1mm. DATE:- 14.9.94. 
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Q POWER AMPLIFIER 100 W 

~--------------------------------
, . , . • . 7 

MMO'I'£ ..... NGStWWOEOGU WlNfGUPIID.IlCTIOH OONO'fICN..aMftl' 
MCDfoIC*1KIoN 

1 • 121OEC194 

eo · 311JUU95 ... -
BRAID DAA'MNOIIlU:WA$"· 

.0000 ,., .. IJU11IUJIITW . 
STRIPPED AND TINNED fiWI' ..... AINOU) 

. 
DAA'Ml«J .... lIIW ..... • 

(BOTH ENDS) ENSURE INNER CORE AND tuff_1"I1 
eouJ[fIIlMAOOfO. 

~,,~, ~ 
OUTER SHEATH BRAID ARE ISOlATED DUlOJoICI1NtOI. ... fO ..... 

/ / ,m,",ro ~O m,ro ~ 

~ 
START 

M I~ ,:;Jj 
FINISH 

• . 
10 102 

- -

c c 

SOLDER TAG ASSEMBLY 

NOTES:-
FINISH 

1. CABLE TYPE:· RG316. 

~ 
2. M3 SOLDER TAG:· FARNelL 10 1-481 OR EQUIVALENT. , 

0 0 

TAG TO BE WRAPPED AROUND BRAID AND 

SOLDERED ENSURING ISOLATION BETWEEN 

INNER CORE AND BRAID ARE MAINTAINED 

(G,) w..rt.WltwMtrW'.a..IoIIttD!NtHoftDn,,.,., W 48S. OI~IN ..... OMU'" _. 
E .. n. 

I".~-
IT~ __ ..... I: 

, - L:,~""'I~ - - 2 : 1 -"' .. ........ ""-.. .... ..-... 
~I" .... CIAQ .. -~ 

---~-.......~ 100w PIA OUTPUT STUB 

'""'" ""- .... -:::::::- lO33PAlI't>16 

, . . . . . 7 
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POWER AMPLIF IER 100 W Q 
--------------------------------~ 

PROJECTION :-

c 
E 
E 
~ -----.... UlIlUUlII-IiUlIII-------------

R2(min) 

(2 Positions) 

=18mm= 

WIRE TYPE :-1.0mm DIA (Approx 19SWG) ENAMEllED COPPER TO BS4520. (Farnell 146-531 or similar). 

Note1:- Coli section to be 9 full turns close wound on a 4mm mandrel. 

Note 2 :- Each leg to be tinned Smm min. 

Drawing Up-issue :- Tinning of legs Increased to Smm min. 

DRW:- 8lMT0008.102 TiTlE :- MAT:-. 

ISSUE :- 1.1 100W PIA INDUCTOR l4. (Part l033PAINDl4) TOl :-·1mm. 

DRAWN :- B.PERRETT. 

DATE :- 14.9.94. 
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POWER AMPLIFIER 100 W Q 
--------------------~ 

USA 220 Power Amplifier 100W 

PCB Parts List 

Document No: LM030401017 

Reference 
C1 
C2 
C3 
C4 
C5 
C6 
C7 
C8 
C9 
C10 
C11 
C13 
C14 
C15 
C16 
C17 
C18 
C19 
C20 
C21 
C22 
C23 
C24 
C25 
C26 
C27 
C28 
C29 
C30 
C31 
C32 
C33 
C34 
C35 
C36 
C37 
C38 
C39 
C40 
C41 
C42 
C43 
C44 
C46 
C47 
C48 

Description 
CAP 10pF NPO ±5% 0805 
CAP 100pF NPO ±5% 0805 
1n 8M NPO 1206 50V 5% 
~n 8M NPO 1206 50V 5% 
CAP 100nF X7R ±10% 1206 
1n 8M NPO 1206 50V 5% 
1u 8M TANT 35V 20% 
1n 8M NPO 1206 50V 5% 
33p 8M NPO 1206 50V 5% 
27p 8M NPO 1206 50V 5% 
1n 8M NPO 1206 50V 5% 
1n 8M NPO 1206 50V 5% 
CAP 33n X7R 10% 1206 
1n 8M NPO 1206 50V 5% 
1n 8M NPO 1206 50V 5% 
1n 8M NPO 1206 50V 5% 
CAP 100nF X7R ±10% 1206 
3p3 8M NPO 1206 50V 5% 
33p 8M NPO 1206 50V 5% 
33p 8M NPO 1206 50V 5% 
47p 8M ATC SOOv 5% 
CAP 100nF X7R ±10% 1206 
CAP 560p 500V 10% HIGH Q 
CAP S60p 500V 10% HIGH Q 
1n 8M NPO 1206 SOV S% 
1n 8M NPO 1206 50V S% 
CAP 100pF NPO ±S% 0805 
CAP 10pF NPO ±S% 080S 
CAP 10pF NPO ±S% 080S 
1n 8M NPO 1206 50V S% 
CAP 100pF NPO ±5% 0805 
CAP 100nF X7R ±10% 1206 
1000u LEA~ED EL3CT 40V 
CAP 15pF HIGH Q 500V 5% , 
CAP 12pF ~IGH Q 500V 5% 
CAP 15pF 3IGH Q 500V 5% 
CAP 12pF nIGH Q 500V 5% 
1n 8M NPO 1206 50V 5% 
1n 8M NPO 1206 50V 5% 
CAP 15pF NPO ±5% 1206 
6p8 8M NPO 1206 50V 5% 
1n 8M NPO 1206 50V 5% 
1n 8M NPO 1206 50V 5% 
1n 8M NPO 1206 50V 5% 
1n 8M NPO 1206 50V S% 
1n 8M NPO 1206 50V 5% 

Issue 2.2 

Stock Number 
L06731005NGAO 
L06731015NGAO 
L06741025NGAO 
L06741025NGAO 
L0674104AXGAO 
L06741025NGAO 
L0679105BBZAO 
L06741025NGAO 
L06743305NGAO 
L06742705NGAO 
L06741025NGAO 
L06741025NGAO 
L0674333AXGAO 
L06741025NGAO 
L06741025NGAO 
L06741025NGAO 
L0674104AXGAO 
L067433Z5NGAO 
L06743305NGAO 
L06743305NGAO 
L06794705ZXAO 
L0674104AXGAO 
L06795615ZXAO 
L06795615ZXAO 
L06741025NGAO 
L06741025NGAO 
L06731015NGAO 
L06731005NGAO 
L06731005NGAO 
L06741025NGAO 
L06731015NGAO 
L0674104AXGAO 
L0668108BEFAO 
L06791505ZXAO 
L06791205ZXAO 
L06791505ZXAO 
L06791205ZXAO 
L06741025NGAO 
L06741025NGAO 
L06741505NGAO 
L067468Z5NGAO 
L06741025NGAO 
L06741025NGAO 
L06741025NGAO 
L06741025NGAO 
L06741025NGAO 

18- 26 SECTION EIGHTEEN - LM REPEATER SITE SERVICE MANUAL 



Q POWER AMPLI FIER 100 W 
\I!J!J--~----

J3 
J4 
J5 
Ll 
L2 
L3 
L4 
L5 
L6 
L7 
L8 
L9 
LIO 
Lll 
L14 
PCBl 
PLI 
Rl 
R2 
R3 
R4 
R6 
R7 
R8 
R9 
RI0 
Rll 
R12 
R13 
R14 
R15 
R16 
R17 

CAP 10pF NPO ±5% 0805 
In SM NPO 1206 50V 5% 
2p7 SM NPO 0805 50V 5% 
CAP 10pF NPO ±5% 0805 
Op68 SM NPO 0805 50V 5% 
CAP 10pF NPO ±5% 0805 
2p7 SM NPO 0805 50V 5% 
CAP 6p8 500V 0.5p HIGH Q 
1000p CAP FEEDTHRU FILT 
1000p CAP FEEDTHRU FILT 
CAP 15pF HIGH Q 500V 5% 
BAS16 [ SOT 23 ] 
BAR18 SOT 23 
BAR18 SOT 23 
BAR18 SOT 23 
BZX84C5V6 [SOT 23 ] 
EMI SUPPRESSION FILTER 
EMI SUPPRESSION FILTER 
EMI SUPPRESSION FILTER 
EMI SUPPRESSION FILTER 
EMI SUPPRESSION FILTER 
100pF EMI SUPP FILTER 
EMI SUPPRESSION FILTER 
100WPA INLET F.CAN 
100WPA OIP F . CAN 
TRANSISTOR PAD 
HEATS INK TO-5 
BA15532F [S O-8 ] 
AVDEL AVLUG · 1/16" 
AVDEL AVLUG 1/16" 
AVDEL AVLUG 1/16" 
AVDEL AVLUG 1/16 " 
AVDEL AVLUG 1/16" 
IND 39nH 5% [1008] 
lOu INDUCTOR CHIP 
SIEMENS B62152AIXl C 
9t Imm WIRE 4mm ID 
100W PIA INDUCTOR L5 
100W PIA INDUCTOR L6 
100W PIA INDUCTOR L7 
100W PiA OUTPUT STUB 
IND 39nH 5% [1008] 
35nH TUNEABLE IND 
35nH TUNEABLE IND 
IND 39nH 5% [1008 ] 
PA 100W PCB 
5X2 PIN HEADER 
RES 4K7 0 . 125W ±2% 1206 
RES 10K 0.125W ±2% 1206 
lK5 SM CHIP 1206 2% 
RES 10K 0.125W ±2% 1206 
RES 4K7 0.125W ±2% 1206 
.RES 4:10R 0 .. 125W ±2% 1206 
RES 22R 0.125W ±2% 1206 
RES 22R 0.125W ±2% 1206 
lK5 SM CHIP 1206 2% 
27R SM CHIP 1206 2% 
27R SM CHIP 1206 2% 
RES 3K3 0.125W 2% 1206 
10K MULTITURN TRIMMER 
RES lOOK 0.125W ±2% 1206 
RES 4K7 0.125W ±2% 1206 
330R LEADED METAL 3W 5% 

L06731005NGAO 
L06741025NGAO 
L067327Z5NGAO 
L0673 1 005NGAO 
L067368Y5NGAO 
L06731005NGAO 
L067327Z5NGAO 
L0679682EZXAO 
L066XFTI02PAO 
L066XFTI 02PAO 
L06791505ZXAO 
L063SBAS16XAO 
L063SBAR18XAO 
L063SBAR18XAO 
L063SBAR18XAO 
L063SC5V6XXAO 
L066DSSI02XAO 
L066DSSI02XAO 
L066DSSI02XAO 
L066DSSI02XAO 
L066DSSI02XAO 
L066DSSI01XAO 
L066DSSI02XAO 
L004INCANPAAl 
L0040PFILPABO 
L060TRANPADAO 
L0045FHSINKAO 
L057S5532XXAO 
L0131070208AO 
L0131070208AO 
L0131070208AO 
L0131070208AO 
L0131070208AO 
L06483935CXAO 
L0649XI03ACAO 
L033PAINDL3AO 
L033PAINDL4AO 
L033PAINDL5BO 
L033PAINDL6Al 
L033PAINDL7AO 
L033PAINDL8BO 
L06483935CXAO 
L06493530LXAO 
L06493530LXAO 
L06483935CXAO 
LOOIPAI00WXBO 
L01305X2TSXAO 
L07144722P8AO 
L07141032P8AO 
L07141522P8AO 
L07141032P8AO 
L07144722P8AO 
L07144712P8AO 
L07142202P8AO 
L07142202P8AO 
L07141522P8AO 
L07142702P8AO 
L07142702P8AO 
L07143322P8AO 
L0699103AWCAO 
L07141042P8AO 
L07144722P8AO 
L06983315MDAO 
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POWER AMPLIFIER 100 W ~ 
----------~ 

18- 28 

R18 
R19 
R20 
R21 
R22 
R23 
R24 
R25 
R26 
R27 
R29 
R30 
R31 
R32 
R33 
R35 
R36 
R37 
R38 
R39 
R40 
R41 
R42 
R43 
R44 
R45 
R47 
SK5 
SK6 
SK7 
T1 
T2 
T3 
T4 
T5 
T6 
T7 
T8 
TR1 
TR2 
TR3 
TR4 
TR5 

RES 3K3 0.125W 2% 1206 
10K MULTI TURN TRIMMER 
RES lOOK 0 . 125W ±2% 1206 
RES 4K7 0.125W ±2% 1206 
lOR CARBON 1W 5% 
RES 1KO 0.125W ±2% 1206 
RES 6K2 0 . 125W ±2% 1206 
RES 1KO 0.125W ±2% 1206 
RES 4K7 0 . 125W ±2% 1206 
RES 10K 0.125W ±2% 1206 
100R SM CHIP 1206 2% 
51R SM CHIP 1206 2% 
RES 1KO 0.125W ±2% 1206 
RES 1 0K 0. 1 25W ±2% 1206 
RES ORO . 125W ±2% 1206 
RES ORO.125W ±2% 1206 
RES 10K 0.125W ±2% 1206 
51R SM CHIP 1206 2% 
RES 10K 0 . 125W ±2% 1206 
RES 56K 0.125W ±2% 1206 
180K SM CHIP 1206 2% 
RES 10K 0.125W ±2% 1206 
RES 10K 0.125W ±2% 1206 
RES 56K 0.125W ±2% 1206 
180K SM CHIP 1206 2% 
RES 2K2 0 . 125W ±2% 1206 
330R LEADED METAL 3W 5% 
5MB SOCKET PC MOUNT 
50 SUB MIN COAX CON SM 
50 SUB MIN COAX CON SM 
TRANSFORMER A 
TRANSFORMER A 
TRNSAFORMER B 
TRANSFORMER C 
TRANSFORMER C 
TRANSFORMER D 
TRANSFORMER D 
TRANSFORMER E 
BC847 SOT23 
BCX17 SOT23 
BC847 SOT23 
BCW70 SOT23 
2N3866 [TO-39] 

L07143322P8AO 
L0699103AWCAO 
L07141042P8AO 
L07144722P8AO 
L06981005C1AO 
L07141022P8AO 
L07146222P8AO 
L07141022P8AO 
L07144722P8AO 
L07141032P8AO 
L07141012P8AO 
L07145102P8AO 
L07141022P8AO 
L07141032P8AO 
L071400Z2P8AO 
L071400Z2P8AO 
L07141032P8AO 
L07145102P8AO 
L07141032P8AO 
L07144563P8AO 
L07141842P8AO 
L07141032P8AO 
L07141032P8AO 
L07144563p8AO 
L07141842P8AO 
L07142222P8AO 
L06983315MDAO 
L013SMBSKPCAO 
L0130SMTPCBAO 
L0130SMTPCBAO 
L033PATRANAA1 
L033PATRANAA1 
L033PATRANBB1 
L033PATRANCAO 
L033PATRANCAO 
L033PATRANDAO 
L033PATRANDAO 
L033PATRANEA1 
L06 0SBC847XAO 
L060SBCX17XAO 
L060SBC847XAO 
L060SBCW70XAO 
L0602N3866XAO 
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Q TRUNKING CHANNEL CONTROLLER \Jl!})-------

19. Trunking Channel Controller 
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Q TRUNKING CHANNEL CONTROLLER 
~-------

Module Parts List 

Trunking Channel Controller 

Document No: LM030300005 

Quantity 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
2 
4 
1 
2 
20 
17 
8 
11 
12 
11 
2 
2 
6 
0.02 
1 
1 
1 
1 
1 
1 
2 
1 

-1 
1 

Description 
CONNECTOR BACK BOX 
TCC REAR PANEL 
TCC FRONT PANEL 
TCC PCB SIDE PANEL 
TCC SIDE PANEL 
TCC ACCESS PLATE 
TCC REGULATOR SPACER 
TCC RED DISPLAY FILTER 
TCC MAIN PCB INS SHEET 
SERIAL N/D LABEL 
102rnm CABLE TIE 
1 0rnm SPACER 
M2.5X6 P/HEAD TORX BZCP 
M3X10 CSK TORX BZCP 
M3X6 CSK TORX BZCP 
M3 CRINKLE WASHER 
M3 NUT BZCP 
M3X6 PAN HEAD TORX BZCP 
M3-UNC4 LOCKING SCREWS 
M3 PLAIN WASHER BZCP 
M3 , SHAKE PROOF WASHER 
M5 FIBRE WASHER 
SLEEVE 3 x 20 RUBBER 
TCW 22 SWG 
LED BRD-TCC CARD 
FILTERCON-R/PANEL LOOM 
R/PANEL-TCC CARD 
POWER LOOM RX/TCC 
SWITCH-TCC CARD 
48.3rnm HANDLE M3X8 FI X 
S/A C/TIE CLAMP 
TOGGLE SWITCH 101 PTM 
TOGGLE SWITCH 10 PTM 
1000PF FILTER CON 

Issue 1.1 

Stock Number 
L004BSH1006A2 
L004BT1603GAl 
L004BT1604GAl 
L004BT1605GA3 
L004BT1606GM 
L004BT1607GAO 
L004TMRS?AXAO 
L020TCCFILTAO 
L020TMPCBISBO 
L026SNLABELBO 
L029l02TIESAO 
L02910SPACEAO 
L02925P6MMTAO 
L0293C10MMTAO 
L029M3C6MMTAO 
L029M3CWASHAO 
L029M3NUTXXAO 
L029M3P6MMTAO 
L029M3UNCLSAO 
L029M3WASHPAO 
L029M3WASHSAO 
L029M5FWASHAO 
L0323X20SLVAO 
L032TCW22WGAO 
L033LEDTCCXAO 
L033M3REDXIAO 
L033REARTCCA1-
L033RXLR3 IXA1 .... 
L033 SWTCCXXA2 -
L035HANDLESAO 
L035SATIECLAO 
L051T105LHZAO i : ;. II)~ , vl! 
L051 T108LHZAO j; cd ;, 
L066FC1000PAOT 
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TRUNKING CHANNEL CONTROLLER Q 
---------------------------------~ 

PROJECTION :- ~g 
I 140mm I SK.!...- SK2 

Red Wire N"1 ---, 
START FINISH ~ 0 0 0 0 

SK1 SK2 2 , 2 , 

PIN FUNCTION PIN 0 ) 
1 ENABLE 1 14 13: 14 13 

.. D 0 D 0 
2 DATA 2 -
3 CLK 3 

4 COMP RF CARRIER 4 

5 LED 2 (IN SERV) 5 

6 LED 1 (CONTROL) 6 

I 7 VSS 7 I -8 VCC 8 r-

9 LED 3 (PTT+) 9 
~ 10 LED3 (PTT-) 10 

11 LED 4 (TALK+) 11 -12 LED 4 (TALK-) 12 

13 NlU 13 

14 NlU 14 

-

SK1/SK2 :- BUMP-POLARISED IDC 14-WAY TYPE THOMAS-BETTS 822-1441 (or equivalent I.e. Farnell 152-719). 

CABLE :- IDC RIBBON CABLE, GREY 0.05 PITCH (RED LEADING EDGE FOR WIRE N"1). 

Note 1 :- Direction of cable entry reversed on SK2. 

DRW:- 8LMTOOO5.L71 TITLE :- MAT :-. DRAWN:- B.PERRETT. 

ISSUE :- 1.0 LED BOARD-TCC CARD 1.0. (Part L033LEDTCCXAO) TOL:- '10mm. DATE :- 9.2.95. 
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Q TRUNKING CHANNEL CONTROLLER 
~--------------------------------

--f7§1 Revisions 
PROJECTION :-

100mm(mln) ----l A1 :-'.3.15 
SK1/sK2 we,. 

START START 
AMP type. 

FINISH SK1 Not_ 3 adcMd. 

SK1 SK2 SK3 1 

E~ 
Onlwlng Humber 

SK3 
now Part Number 

2 DCF L111. 

PIN 3 
PIN FUNCTION COLOUR PIN 

4 1 - ~ > , .. . ... "'.- ·r" , -., ,- ," " .. , ,' 0 O · 
1 

~I==~ 
2 

1 COMP BROWN 1 2 

2 TRUE RED 2 3 

) • 3 Not Used ORANGE 3 • ~ -4 AUXO YELLOW 4 • -7 -1 LIFU STA GREEN 5 • - :::;,....00: . "~ .. '. ' . 

Ps 1~ . ' . • --- ~ 
" " ' .' 

2 LIFUIS BLUE 6 10 -3 LlFU LCL VIOLET 7 11 -12 -4 DATA CHANNEL GREY 8 SK2 

5 SCL WHITE 9 

6 SDA BLACK 10 J 7 FFSKTX BROWN 11 

8 FFSKRX RED 12 - I) 9 GLORST ORANGE 13 l ~ 

10 +5V YELLOW 14 

11 +12V GREEN 15 
~ 

12 GRD BLUE 16 LIt-- ~ WIRE TYPE:- PVC insulated 28AWG 16-way 0.05 pitch ribbon. 130mm 

(3M 6tyle 2n6 or equivalent). 

SK1 :- IDC connector type MOLEX 38-0D-2094 (7720S Series). 

SK2 :-IDC connector type MOLEX 38-0D-2102 (7720S Series). 
SK3 :-IDC bump-polarised type Thomas and Batts 622-1641 .(or equivalent) 
Note 1 :- Attention is drawn to the duplication of some colours. 
Note 2 :- In the final installation the sockets SK1 and SK2 mount side by side on a single axis. 

Note 3 :- A single 16-way Molex connector type 38-00-2106 replacing SK11SK2 is acceptable and ia the prefered build. 

DRW:-1033REARTCC TITLE :- SHEET :- 1 OF 2. DRAWN :- B.PERRETT. 

ISSUE :- A1 RlPANEL-TCC CARD 1.0. TOl:- '10mm DATE :- 6.3.95. 
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TRUNKING CHANNEL CONTROLLER rf:::\ 
----------------------------------~ 

PROJECTION :-

(2)180' FOLD (UNDER) 

SK1 

16 

(4)180' FOLD (UNDER) 

I SK2 

(3)90' FOLD (UNDER) 

Pin 1 Into paper 
Wire 1 Into paper 

c=IE~~5~~[:::]~1---:t-JsK1/SK2 
Wire 1 out of paper 

L- Pin 1 out of paper 

DRW:-L033REARTCC TITLE :- SHEET :- 2 OF 2. DRAWN :- B.PERRETT. 

I-IS-S-U-E-:----A-1------t RlPANEL-TCC CARD 1.0. TOl:- '10mm DATE :- 6.3.95. 
rlor to Installation 
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rf::\ TRUNKING CHANNEL CONTROLLER 
"J!!J)-----------

PROJECTION :-

60mm 

BLUE-~h.ncla" 

YELLOW--chonclk 

RED---chon.el 

BLACK-oOvol" 
GREEN--ch ••• I. urth 

RT1/RT2 :- M3 RING TERMINAL TYPE THOMAS II BETTS DRA3Y (or equivalent). 

300mm 

CABLE IS 6-Core 7/0.2mm WITH OVERALL PVC SHEATH TO DEF STAN 61-12 PART 4. (Nominal diam 4.6mm). 

SL 1/SL2 :- NEOPRENE SLEEVES TYPE HELLER MANN H20BLACK (or equivalent). 

(white core not used). 

SK1 :- IDC type AMP 640441-4. 

SL3ISL4:- HELLERMAN H15 SLEEVES (or equivalent).(Front portion of sleeves to be captive in crimped barrel of terminal). 

Note1:- The free unterminated wires at one end are to be stripped and tinned Smm '1 mm beyond the specified free lengths. 

DRW:-L033SWTCCXX TITLE :- MAT:-. 

ISSUE :- A2 SWITCH-TCC CARD. GEN TOL :-'10mm 

SECTION NINETEEN - LM REPEATER SITE SERVICE MANUAL 

SL2 

Modifications. 

A1 :-6/3195 
SK1 pin No .. llon now 
ltandlrd H •• der pin 

d •• lgnatlon. 

No .. 2 del.led 

Drawing Number WI. 
8LMTOOO5.L8I. now 
limo II Part Number. 

OCFLl14. 

A2 :' 51MAY195 
I..,..SUIIU.IIfdM. 

DCF Ll11 . (SRP) 

DRAWN:- B,PERRETT. 

DATE:- 8.3.95. 
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TRUNKING CHANNEL CONTROLLER tf::\ 
-----------~ 

PROJECTION :-

RT1 

~ 
1 

3210.2 WIRE (red) I Strip and tin Smm at free end. 

1--
I 
I 

70mm 

RT1 :- M3 RING TERMINALS TYPE THOMAS AND BETTS DRA3Y (or equivalent 1.8.150-268). 

WIRE TYPE :- TRI-RATED BS6231 SIZE 3210.2 RED INSULATION. 

DRW:- 8LMTOOOS.L21 TITLE :- MAT:-. DRAWN :- B.PERRETT. 

ISSUE :- 1.0 FIL TERCON-RIPANEL LOOM. (Part L033M3REDXI) FIN :- DATE :- 18.4.94. 
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~ TRUNKING CHANNEL CONTROLLER 
~-------

Trunking Channel Controller Main 

Software Parts List 

Document No: LM030500013 

Reference 
ICl3 
IC20 

PCB Parts List 

Description 
S/WARE TCC MODEM 
S/WARE TCC MAIN 

Document No: LM030400018 

Reference 
BCDl 
BCD2 
BCD3 
BCD4 
BCD5 
Cl 
C2 
C2 
C3 
C3 
C4 
C4 
C5 
C6 
C6 
C7 
C7 
C8 
C9 
C10 
Cll 
Cll 
C12 
Cl3 
C13 
C14 
C14 
C16 
C17 
C18 
C19 
C2l 
C2l 
C23 
C24 
C25 

Description 
PCB MTG SWITCH (HORZ) 
PCB MTG SWITCH (HORZ) 
PCB MTG SWITCH (HORZ) 
PCB MTG SWITCH (HORZ) 
PCB MTG SWITCH (HORZ) 
4n7 POLYESTER 
O.OluF POLYESTER 
22uF l6V TANT 
O.OluF POLYESTER 
O.033uF 63V POLYESTER 
O.OluF POLYESTER 
22uF l6V TANT 
4.7uF l6V TANT 
O.luF POLYESTER 
O.OluF POLYESTER 
O.OluF POLYESTER 
luF 3SV TANT 
4 . 7uF l6V TANT 
O.OluF POLYESTER 
4n7 POLYESTER 
O.OluF POLYESTER 
O. luF POLYESTER 
O.OluF POLYESTER 
lnF POLYESTER 
O.OluF POLYESTER 
lOOpF lOOV MULTILAYER 
O.OluF POLYESTER 
O.OluF POLYESTER 
O. OluF POLYESTER 
O.OluF POLYESTER 
O.OluF POLYESTER 
O.OluF POLYESTER 
220pF CERAMIC 
O.OluF POLYESTER 
O.OluF POLYESTER 
O.OluF POLYESTER 

Issue 1.0 

Stock Number 
L058TCCMODMBO 
L058TCCMAINBO 

Issue 1.0 

Stock Number 
LOS1BCDSWXXAO 
LOS1BCDSWXXAO 
LOS1BCDSWXXAO 
L051BCDSWXXAO 
LOS1BCDSWXXAO 
L066472POLYAO 
L066l03POLYAO 
L066226TANTAO 
L066l03POLYAO 
L066333POLYAO 
L066l03POLYAO 
L066226TANTAO 
L06647STANTAO 
L066l04POLYAO 
L066l03POLYAO 
L066l03POLYAO 
L066l0STANTAO 
L06647STANTAO 
L066l03POLYAO 
L066472POLYAO 
L066l03POLYAO 
L066l04POLYAO 
L066l03POLYAO 
L066l02POLYAO 
L066l03POLYAO 
L0669101ANXAO 
L066l03POLYAO 
L066l03POLYAO 
L066l03POLYAO 
L066l03POLYAO 
L066l03POLYAO 
L066l03POLYAO 
L066922l5NXAO 
L066l03POLYAO 
L066l03POLYAO 
L066l03POLYAO 
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TRUNKING CHANNEL CONTROLLER (8 
C26 O.OluF POLYESTER L066103POLYAO 
C35 100pF 100V MULTILAYER L0669101ANXAO 
C36 CAP 47uF 25V ELECT L0660476BEEAO 
C37 0.47uF 35V TANT L066474TANTAO 
C38 0.22uF 35V TANT L066224TANTAO 
C39 0.47uF 35V TANT L066474TANTAO 
C40 0 . 22uF 35V TANT L066224TANTAO 
CN1 8x2WAY SHROUDED HDR 0 . 1" L0138X2SHRDAO 
CN2 4 X 1 FRICTION PIN H/DR L0134X1PINLAO 
CN3 2WAY PIN HEADER 0.1" L0132WPINXXAO 
CN4 8 X 2 PIN HEADER L01308X2TSXAO 
D1 1N4148 L063C1N4148AO 
D2 DIODE 4V7 ZENER L0634V7ZENXAO 
D3 1N4148 L063C1N4148AO 
D4 DIODE 30V ZENER L06330VZENXAO 
D5 DIODE 4V7 ZENER L0634V7ZENXAO 
D6 1N4148 L063C1N4148AO 
D9 DIODE 30V ZENER L06330VZENXAO 
D10 DIODE 30V ZENER L06330VZENXAO 
Dll DIODE 30V ZENER L06330VZENXAO 
D12 DIODE 30V ZENER L06330VZENXAO 
Dl3 DIODE 30V ZENER L06330VZENXAO 
D18 DIODE BAT42 L063BAT42XXAO 
Dl9 DIODE BAT42 L063BAT42XXAO 
D20 1N4148 L063C1N4148AO 
D21 1N4148 L063C1N4148AO 
D22 1N4148 L063C1N4148AO 
D23 1N4148 L063C1N4148AO 
D24 1N4148 L063C1N4148AO 
D25 1N4148 L063C1N4148AO 
D26 1N4148 L063C1N4148AO 
D27 1N4148 L063CIN4148AO 
D28 IN4148 L063CIN4148AO 
D29 1N4148 L063CIN4148AO 
D30 IN4148 L063CIN4148AO 
D31 IN4148 L063CIN4148AO 
D32 IN4148 L063CIN4148AO 
D33 IN4148 L063CIN4148AO 
D34 1N4148 L063CIN4148AO 
D35 IN4148 L063CIN4148AO 
D36 IN4148 L063CIN4148AO 
D37 IN4148 L063CIN4148AO 
D38 IN4148 L063CIN4148AO 
D39 IN4148 L063CIN4148AO 
D40 DIODE IN4001 L063CIN4001AO 
D41 DIODE BAT42 L063BAT42XXAO 
D42 DIODE BAT42 L063BAT42XXAO 
D43 DIODE BAT42 L063BAT42XXAO 
D44 DIODE BAT42 L063BAT42XXAO 
D45 DIODE BAT42 L063BAT42XXAO 
D46 DIODE BAT42 L063BAT42XXAO 
DC1 O.OluF POLYESTER L066103POLYAO 
DC5 10uF LEADED TANT 16V 20% L0669106BBCAO 
DC10 10uF LEADED TANT 16V 20% L0669106BBCAO 
DC15 10uF LEADED TANT 16V 20% L06' 69106BBCAO 
DC22 10uF LEADED TANT 16V 20% L06691061lBCAO 
IC1 IC 74HCT02 (:JIL14 ) L057HCT02XXAO 
IC2 IC 74HCT04 (DIL14 ) L057HCT04XXAO 
IC3 14WAY IC SOCKET L013DIL14XXAO 
IC3 14WAY TP IC SOCKET L013DIL14TPAO 
IC4 IC 4521 WIL16) L0574521XXXAO 
IC5 IC H~6321P (DIL40) L057HD6321PAO 
IC6 IC HD6303RP (DIL40) L057HD6303XAO 
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~ TRUNKING CHANNEL CONTROLLER 

IC6 (;OWAY IC SOCKET L013DIL40XXAO 
IC7 IC 74F13B (DIL16 ) L05774?13BXAO 
ICB IC FX419J (DIL22 ) L057FX419JXAO 
IC9 IC TLOB1CN (DILB) L057TLOB1CNAO 
IC10 IC 74HCT157 (DIL16 ) L057HCT157XAO 
ICll IC 74HCT157 (DIL16 ) L057HCT157XAO 
IC12 IC 74HCT157 (DIL16 ) L057HCT157XAO 
IC13 2BWAY IC SOCKET L013DIL2BXXAO 
IC14 IC 452:' (DIL16) L0574521XXXAO 
IC15 IC 74HCT245 (DIL20) L057HCT245XAO 
IC16 IC 74HCT245 (DIL20 ) L057HCT245XAO 
IC17 IC 74HCT244 (DIL20) L057HCT244XAO 
IC1B 40WAY IC SOCKET L013DIL40XXAO 
IC1B IC HD6303RP (DIL40) L057HD6303XAO 
IC19 IC HD6321P (DIL40) L057HD6321PAO 
IC20 2BWAY IC SOCKET L013DIL2BXXAO 
IC21 2BWAY IC SOCKET LO:'3DIL2BXXAO 
IC21 BK X 8 TIMEKEEPER RAM L057MK48T:'BAO 
IC22 IC 74F138 (D:L16 ) L05774Fl38XAO 
IC23 IC DS8820N (D1L14) L057DS8820NAO 
IC24 :C DS8831N (DIL16) L057DS8831NAO 
IC25 28WAY IC SOCKET L013DIL28XXAO 
IC25 IC HM62256ALP-10 (DIL28) L05762256XXAO 
PCB TCC MAIN BOARD L001TCCMAINBO 
R1 10K LEADED 0.25W 5% L06991035C4AO 
R2 lOOK LEADED 0.25W 5% L06991045C4AO 
R3 220R LEADED 0 . 25W 5% LO 6 9 922llM4AO 
R4 10K LEADED 0.25W 5% L06991035C4AO 
R5 10K LEADED 0.25W 5% L06991035C4AO 
R6 4K7 LEADED 0.25W 5% L06994725C4AO 
R7 4K7 LEADED 0.25W 5% L06994725C4AO 
R8 10K LEADED 0 . 25W 5% L06991035C4AO 
R9 10K LEADED 0.25W 5% L06991035C4AO 
R10 10K LEADED 0 . 25W 5% L06991035C4AO 
Rll 2K2 LEADED 0 . 25W 5% L06992225M4AO 
R12 18R LEADED 0.25W 5% L06991801C2AO 
R13 10K LEADED 0.25W 5% L06991035C4AO 
R14 3K9 RES LEADED 0 . 25W 5% L06993921C2AO 
R15 10K LEADED 0.25W 5% L06991035C4AO 
R16 10K LEADED 0.25W 5% L06991035C4AO 
R17 lOOK L3ADED 0.25W 5% L06991045C4AO 
R18 10K LEADED 0 . 25W 5% L06991035C4AO 
R19 10K LEADED 0.25W 5% L06991035C4AO 
R20 10K LEADED 0.25W 5% L06991035C4AO 
R21 10K LEADE:J 0.25W 5% L06991035C4AO 
R22 10K LEADED 0 . 2 5W 5% L06991035C4AO 
R23 220R LEADE~ 0.25W 5% L069922llM4AO 
R24 220R LEADED 0.25W 5% L069922llM4AO 
R25 10K LEADED 0.25W 5% L06991035C4AO 
R26 1K LEADED 0.25W 5% L06991025C4AO 
R28 1K2 RES LEADED 0. 25W 5% L06991221C2AO 
R29 2K2 LEADED 0 . 25W 5% L06992225M4AO 
R30 220R LEADED 0.25W 5% L069922llM4AO 
R31 2K2 LEADED 0 . 25W 5% L06992225M4AO 
R32 2K2 LEADED 0.25W 5% L06992225M4AO 
R33 2K2 LEADED 0.25W 5% L06992225M4AO 
R36 :'K LEADED 0.25W 5% L06991025C4AO 
R37 1K LEADED 0.25W 5% L06991025C4AO 
R38 :'K LEADED 0.25W 5% L06991025C4AO 
R39 lK LEADED 0.25W 5% L06991025C4AO 
R40 1K LEADED 0.25W 5% L06991025C4AO 
R41 10K LEADED 0.25W 5% L06991035C4AO 
REG1 7805 REGULATOR (T0220) L0577805REGAO 
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19- 22 

REG2 
RNl 
RN2 
TRl 
TR2 
TR4 
TR5 
TR6 
VRl 
XLl 

7805 REGULATOR (T0220) 
10K 9 PIN 8 RES SIL NET 
10K 9 PIN 8 RES SIL NET 
TRANSISTOR ZTX300 
TRANSISTOR ZTX300 
TRANSISTOR ZTx300 
TRANSISTOR ZTX300 
TRANSISTOR ZTX300 
20K PRESET POT 
CRYSTAL 4.032 MHz 

L0577805REGAO 
L06910KNETXAO 
L06910KNETXAO 
L060ZTX300XAO 
L060ZTX300XAO 
L060ZTX300XAO 
L060ZTX300XAO 
L060ZTX300XAO 
L06920KPOTXAO 
L0554M032XXAO 
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Q TRUNKING CHANNEL CONTROLLER 
~-------

Trunking Channel Controller Front 

PCB Parts List 

Document No: LM030400019 Issue 1.1 

Reference Description Stock Number 
CAPl O.OluF POLYESTER L066103POLYAO 
CAP2 CAP 470uF 6 . 3V ELECT L0668477DEAAO 
CONl 8 X 2 PIN HEADER L01308X2TSXAO 
CON4 8 X 2 PIN HEADER L01308X2TSXAO 
DISl RED 7 SEGMENT DISPLAY L054REDDISPAO 
DIS2 RED 7 SEGMENT DISPLAY L054REDDISPAO 
DIS3 RED 7 SEGMENT DISPLAY L054REDDISPAO 
DIS4 RED 7 SEGMENT DISPLAY L054REDDISPAO 
ICl IC MC14499P L05714499pXAO 
LEDl LED SPACER L020LEDSPCRAO 
LEDl RED LED 5mm L055RED5MMXAO 
LED2 LED SPACER L020LEDSPCRAO 
LED2 RED LED 5mm L055RED5MMXAO 
LED3 LED SPACER L020LEDSPCRAO 
LED3 YELLOW LED 5mm L055YELL5MMAO 
LED4 LED SPACER LD2 DLEDSPCRAO 
LED5 GREEN LED 5mm LD55GRN5MMXAD 
LED5 LED SPACER LD2DLEDSPCRAO 
PCB TCC DISPLAY PCB LDD1TCCDISPAO 
Rl 82R LEADED 0.2 5W 5% LD69982D1C2AO 
R2 82R LEADED o .25W 5% LD69982D1C2AO 
R3 82R LEADED o .25W 5% LD6998201C2AO 
R4 82R LEADED o . 25W 5% LD69982D1C2AO 
R5 82R LEADED O.25W 5% LD69982D1C2AO 
R6 82R LEADED o .25W 5% LD69982D1C2AO 
R7 82R LEADED o .25W 5% L069982D1C2AO 
R8 82R LEADED o . 25W 5% LD69982D1C2AO 
R9 4R7 LEADED o . 25W 5% LD69947Z5C4AO 
R1D lK LEADED D. 25W 5% L06991D25C4AO 
TRl ZTX3DD [TO 92 , E-LINE] L06 0LZTX3DOAO 
TR2 ZTX300 [TO 92 , E-LINE] L06DLZTX30DAO 
TR3 ZTX300 [TO 92 , E-LINE] L06 0LZTX300AO 
TR4 ZTX30D [TO 92 , E-LINE] L060LZTX30DAO 
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-------~ 

Trunking Channel Controller Rear 

PCB Parts List 

Document No: LM030400020 

Reference 
10 
10 
10 
Al 
PCB1 
PL1 
PL2 
PL4 
RLA1 
SKl 
SK2 
SK3 

Description 
M3 8MM M/F SPACER 
M3 NUT BZCP 
~3 PLAIN WASHER BZCP 
AVDEL AVSERT M2.5 X 5mrn 
TCC REAR PANEL I/F PCB 
D-TYPE 9W PLUG 
D-TYPE 15W PLUG 
16X1 TERMINAL STRIP . 1" 
RELAY 4PDT 
D-TYPE 9W SOCKET 
D-TYPE 15W SOCKET 
D-TYPE 15W SOCKET 

Issue 1.2 

Stock Number 
L029M38MMMFAO 
L029M3NUTXXAO 
L029M3WASHPAO 
L0 131176555AO 
L001TCCRPCBAO 
L013DT9WPLXA1 
L013DT15WPLAl 
L01316X1TSXAO 
L051RL4PDTXAO 
L013DT9WSKXAl 
L013DT15WSKAl 
L013DT15WSKAl 
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~ TRUNKING CHANNEL CONTROLLER 
~.-------

Trunking Channel Controller Deselect 

PCB Parts List 

Document No: LM030400030 

Reference 
1 
C1 
C2 
D1 
D2 
IC1 
PCB1 
R1 
R2 

Description 
14WAY' OIL THROUGH HDR 
CAP 22pF 5% 50V 1206 
CAP 22pF 5% 50V 1206 
DIODE LL103B (SMD) 
DIODE LL103B (SMD) 
74HCOO [SO-l4] 
TCC DESELECT PCB 
RES 2K2 O. 125W ±2% 1 206 
RES 2K2 O. 125W +2% 1206 

Trunking Channel Controller Processor 

Document No: LM030400035 

Reference 
1 
2 
1 
1 6 

Description 
TCC PROCESSOR BOARD 
20W SINGLE ROW THRU HDR 
40WAY IC SOCKET 
RES 100R 0.063W 2% 0603 

Issue 1.0 

. Stock Number 
L013DILHDRXAO 
L0672201206AO 
L0672201206AO 
L060LL103BXAO 
L060LL103BXAO 
L057HCOOSXXAO 
L001CUC04XXAO 
L07142222P4AO 
L07142222P4AO 

Issue 1.0 

Stock Number 
L001TCCPR01AO 
L01320WSHDRAO 
L013DIL40XXAO 
L07121012p6AO 
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Trunking Channel Controller Main 

' -'" 
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TCC Front 

CAP2 

CAP1 

0151 0152 0153 0154 
I - - -..,- - - -..,- - - -..,- - - -.., 

0000 
ICI 

0000 
::Il ::Il ::Il ::Il ::Il :0 ::Il :0 
~ N W ~ U1 en '" CD 

; , , , 
A: ~c c{ :A 

\ I \ I 

'-" '-' 
LEOI LE03 

A9 CONI 

LEOS 12 11 

~- .... " , 
C I \ A 

\ I , " 
1L...-----Ir 2 

Al 111 

I 
l
ll: 
.:( 

W 
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TCC Rear 

A1 

1---------' jh,4 
1 RLA1 1 I I 

1 1 ______ --- _ II 

I I: : 
1 1 SK1 

1 PL 1 1 1 

L--____ --lI:-: 
1 PL2 

ru 
~ 
(J) 

TSC REAR PANEL 
ISSUE 1.1 
LMT LTD 

~ 
z 
w 
o 
o-t 

-.J 
W 
Z 
a: 
a... 
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TCC Deselect 

1000 0 GOOl 
ILL~~3BI I 2~iK I I 2~22K I I 
IC1l I52l IC2l I 
~~~ 

LO~~ 0 ~~OJ 

1 

IC1 
74HCOO 
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-------\Jl!l,J 

Tee Processor 

~ 2x 20 pin SIL header 
'r::;;;;~~~--7C--"7"""~'---?"""<I~ (solder side) 

__ 100 ohm 0805 
resistors 
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~'----------------~----------------------------~~--~----

,,\,e .Yl 
n.v. vt. 

" EN '~i: DATA .~ 
eLk :~~ .. Me 14499 

'c. E~~:: 
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'P 
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I I TR. 
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ZTX300 
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I I TU 

m~ 
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L"''' I " ~ ~SERV 

I I 
TRl. I J 

ZTXlOO 

I , 
V" TO" 

L'"R~ PANEL LED. 
J - - - - - - - -

r 9...lJ'f I§'" - - - - - - - -, v 's v •• v •• v is 
Fl:T THESE COMPONENTS 

I I INSTEAD OF WITHDRAW SWITCH 

=, T I I ... ,K 
l - - - - " -l Rev 1.0 PAL Lin.ar Mod~l..~ioD Tachnol09Y Ltd . - - - - ~o •• k.y. ll00.aa 

Nota >:c_"ed . W_t..ft.al.d ladu.-"Lr.1a.l E.'t.&~ 
LED5 and )1;1 0 .d~ . M1daomoar Morton 
LED connact1ona am.nded . , . 

~R£Y S~S"r vi. 
Rev 1 .l. PAL TRUNkING CHANNEL CONTROLLItR FRONT 
ORG NOO etlan9ad . DC L0201 
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A' 
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om 

~X RADI O 
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! 
PLL ,. 

~: ;"", 
15W/SK 

~H D.io 

I 
DHE T ., 

~n AVSERT 
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tf::\ TRUNKING CHANNEL CONTROLLER 
~----------------~----------------------------------------

1 

2 

3 

4 

5 

6 

7 

114 PIN HEADER PIN No. 

G-
1 

A' p- VCC 

~ 
2 

./ -(o 
G-

3 

4 

s)-
G-

5 

-Ie 
~ 

6 
"-

7 
~ VSS 

IC1 
SMD 74HCOO 
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13 
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14 

~ 13 

~ 12 
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r 8 
~ 

vss 

1 22pF 
C1 

--
D1 " LL103B 

I 

R1 2.2k 

R22.2k 

" D2 1 LL103B 
- -

TC2 
22pF 

VSS 

-El 

-El 

10 

9 
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CHANNEL RECEIVER UNIT Q 
--------------------------------~ 

PROJECTION :- ~§ 

r- SK2 

PL1 
CABLE PIGTAIL 

~ ~ ~ W 
, 

o 0 
I '-

I I 
80mm 

PL 1/CABLE :- OMNI SPECTAA OSMT ANGLE JACK CABLE PIGTAIL 9950-2300-23 (or equivalent). 

SK2 :- TNClSK TYPE SUHNEA 25 TNC 50-1-1C (or equivalent). 

Drawing Issue Change:- Drawing Title AX INlA0196 LOOM wa. AX INnDC LOOM. 

DRW:- 8LMTOO06.L41 nTLE :- MAT:-. DRAWN :- B.PERRETT. 
RX INlRG196 LOOM. (Part L033RXLR4IX) 

FIN :- DATE :-ISSUE :- 1_1 18.4.94. 
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Q CHANNEL RECEIVER UNIT 
~--------------------------------

PROJECTION :- ~§ ~~ ~ 
Cut Wire N'16 

,'I ,V 

START 
SEPARATION 85mm 

FINISH 
SKl SK2 

o It 
PIN FUNCTION PIN - Red Wire N'l --- ~ 1 PLLIN 1 

2 PLLOUT 9 

I I 3 RXD 2 85mm 'Smm 

4 RTS 10 I[~ 
5 TXD 3 

6 CTS 11 X ~ .fl.D 
7 SPARE 1 4 Lo- a 8 SPARE 2 12 

9 SERGRD 5 

10 GRD2 13 

11 TX DATA (-) 6 
0 12 TX DATA(+) 14 SKl SK2 

Red Wire N'l r;:--13 RX DATA C-) 7 ~ ---.,. 
I D 

14 RX DATA (+) 15 • 
15 GRDl 8 

16 -
• 11 
D G 

SK2 :- METAL 0 IDC SOCKET lS-WAY TYPE CINCH FC15S Cor equivalent). ~ Cut Wire N'16 ~ 
SKl :. BUMp·POLARISED IDC 16·WAY TYPE HARTING 09185166813 Cor equivalent i.e. Farnell 248·988). 0 ---CABLE:· IDC RIBBON CABLE, GREY 0.05 PITCH (RED LEADING EDGE FOR WIRE N·l). 

Note :- Overall height of SK1 with strain relief to not exceed 15.5mm max (dimension X). 

Drawing Up·issue :- SK1 connector type changed! Note 1 ammended! Length corrected to original 85mm nom. 

DRW:- 8LMTOO06.L21 TITLE :- M.AT:-. DRAWN:- B.PERRETT. 

ISSUE :- 1.2 RX IN/IDC LOOM. (Part L033RXLR2IX) FIN :- DATE :- 18.4.94. 
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CHANNEL RECEIVER UNIT Q 
---------------------------------~ 

I . , . . . , 
MMO'o'5 ....... AHD~I:OO(. '-'ANOlJi! PACU£cnoH OONOTICALIi_"' IroIDOIFlCotI.l1ONS 

.---
AD • O8IAUG/95 

OESIONQ{NfOEll" 

. . 

30 30 

. . 
PIN 1 

@ IS PVC RED 7/0.2 

~ SKI . . ...,...". - .. -- .. .. SK2 ~~3 4 
.,.,-

j pvc BLACK 7/0.2 j ~L-- 0 -

HSS HSS HSS 

VIEW ONTO REAR 

0 c 

0 0 

SKI = AMP IDC TYPE 840441-4. 

SK2 = 3 WAY SCREENED DIN AUDIO FlANGE MOUNTING TYPE FARNELL 147·697 (OR EQUIVALENT). 

HSS - BLACK HEATSHRINK SLEEVING. 

~ 
W ...... II'OCIuolriIIE ... _. Ui~Noot ..... A .. onBA.l.85. OIIoIEHSIOHSIH_ .....,.. 

E ... n 1--- I~ "'" I~ 
, 

PIIOOUCnOII 
1:1 

""'''' .. r:::r*mottMW! ~ --

.,.. .... 
M:<lU'IIXIII~,=,,':PH:).llll"r {$-El- I nn, DIONe _~ 

RX AUOIO LOOM 
""'WN .... _ ......... _- L033AJ(AUDIO 

I . , . . . , 
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Q CHANNEL RECEIVER UNIT 
~-----------

PROJECTION :-

RT1t:' I.

S

,L_l __________ ...... 
• LED WIRE (red) I'h 

!-r=1~_~ 
LED WIRE (blue) 

RT2, SLl 

85mm 

SL 1/SL2 :- HELLERMAN H15 SLEEVES (or equlvalent).(Front portion of sleeves to be captive In crimped barrel of terminal). 

RT1IRT2:- M3 RING TERMINALS TYPE THOMAS AND BETTS DRA3Y (or equivalent I.e. Farnell 150-268). 

PANEL MOUNTING LED :- TYPE HERO SMRD 080-82. (Red) (To be supplied with Spring Washer and Locking Nut) 

Modifications. 

1.0 :- 18.4.94 

Al :- 5IMAY19S _ ...... 
DAW _. 1UfT0000.LlI 

DRW N' no. Paft H' 
N.,mmeMM. 

DC.L •••.• 9AP 

NOTE :- LED Is supplied with red and blue 7/0.2 wires attached and all fixings. Load sleeves, cut wires to specified length and crimp to RT1/RT2. 

DRW:- L033RXLR61X TITLE :- MAT:-. DRAWN:- B.PERRETT. 

~----------------~ RED LED 85 RING. 
ISSUE :- Al TOL:- '10mm DATE:- 18.4.94. 
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CHANNEL RECEIVER UNIT ~ 
--------------~ 

I • • . . . 7 

AGIOYE aIIA'AII) ..ww>£OOU iROANOUPACUECl1OH DO ItOT JCAlEPRHT MlXWltA110fIIS 

AO - 181APR194 

A 1 - 09lAUGJ95 

........ -DfUI'NIHOTITl£W~ · 

A 
IIOWBILOOU(ltalRllUl7ll!} 

A DfIIA ......... ~JIIWM-· 

1UlT000000UI. 
IOEHTADOlO to CAIU.. 
NO""""'f(OIlllHQT'(fMfrW. 
IIiIlI'UIOlS"NITl_NAlAI«J ...... 
~JtSIONSuPQ.\l(D 

45 OUlQNOW«IIE LI" f'lALl 

- SOLDER BOTH CABLES TO 

SOLDER BUCKETS AS SHOWN 

/ STRIP AND TIN 
• t---, 

~ 7 Ilu (. n~nVnV/ ~ n J / 
. 

] t 

r~ 
RED 

CABLE IDENT L 40 8 +2 

c c 

COMPONENTS:-
0 0 

SOLDER BUCKET 9 WAY 0 PLUG CONNECTOR TYPE ITT ADE9PK87 (FARNELL 105-505) 

M3 RED INSULATED RING TEAMINAL 

TAl-RATED B56231 CABLE SIZE 3W.2 

-
~ 

..,......",......".IE • ••. .,...".. ....... A_aA3.t8S OIME.N~I"_ ...... '" £ ~" I~-- r--- ...... 
I~ 

E 
'''DO,"""", 

2: 1 ........ =-""""""'- ~---

""""'. ,.. ... _ ..... _ .. -$ErIn", ."' .. ~ --====::-r POwm LOOM nxrrcc 
"""" ..... L033AXLA31 X 

I . . . . . 7 
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~ CHANNEL RECEIVER UNIT 
~-----------

PROJECTION :-

RTl ...., 3210.2 WIRE (red) I Strip and tin Smm at free end. 

~~--------------~Ir~ 
I I 
I I 

320mm 

RT1 :- M3 RING TERMINALS TYPE THOMAS AND BETTS DRA3Y (or equivalent I.e. Farnell 150-26B). 

WIRE TYPE :- TRI-RATED BS6231 SIZE 3210.2 RED INSULATION. 

DRW:- BLMT0006.L71 TITLE :- MAT:-. DRAWN:- B.PERRETT. 

ISSUE :- 1.0 INTERNAL POWER LOOM. (Part L033RXLR7IXAO) FIN :- DATE :- 18.4.94. 
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CHANNEL RECEIVER UNIT Q 
--------------------------------~ 

PROJECTION :- ~@- ~~ - RedWlreW1 
a ~ • 

START SEPARATION 85mm 
FINISH ] 

SK1 PL1 

'A 'A 
PIN FUNCTION PIN - -- f:[ CutWlreW16 

1 AUDIO(-) 1 

2 AUDIO(+) 9 

~I 
I 

3 GRD 2 85mm '5mm 

4 GRD 10 I ,.......J 
5 FFSKTX 3 

X c 3 6 FFSKRX 11 I 7 CONF 4 -
8 VOLUME 12 

9 GRD 5 

10 ON/OFF 13 

11 GLORST 6 -
12 GRD 14 SK1 0 PL1 ,...., CutWlreW16 ---. :--.. 13 SCL 7 • a 
14 SDA 15 

,. 
15 (+)8V 8 

16 -
• 

'0 a 
PL1 :- METAL D IDC PLUG 15-WAYTYPE CINCH FC15P (or equivalent). 1:::1 Red Wire N'1 ~ 

SK1 :- BUMP-POLARISED IDC 16-WAY TYPE HARTING 09185166813 (or equivalent I.e. Farnell 248-988). 0 -
CABLE :-IDC RIBBON CABLE, GREY 0.05 PITCH (RED LEADING EDGE FOR WIRE N·1). 

Note 1 :- Overall height of SK1 with straln-rellel to not exceed 15.5mm max (dimension X). 

Drawing Up-Issue :- SK1 connector type changed! Note 1 added! Length corrected to original 85mm nom. 

DRW:- 8LMT0006,L 11 TITLE :- MAT:-. DRAWN :- B.PERRETT. 

ISSUE :- 1.2 
CONN RX LOOM. (Part L033RXLR1IX) FIN :- DATE :- 18.4.94. 
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rf::\ CHANNEL RECEIVER UNIT 

~-------------------------------------------

PROJECTION :-

r- SK2 

~@O ~ 
n 

PL1 
CABLE PIGTAIL 

W 
, @ 

.. o 0 
I '-

I 
210mm 

J 

PL 1/CABLE :- OMNI SPECTRA OSMT ANGLE JACK CABLE PIGTAIL 9950-2300-23 (or equivalent). 

SK2 :- BNc/sK TYPE SUHNER 25 BNC 50-1-1C (or equivalent). 

DRW:- 8LMT0006.L51 TITLE :- MAT:-. DRAWN :- B.PERRETT. 

ISSUE :- 1.0 10MHz REF LOOM. (Part L033RXLR5IX) FIN :- DATE :- 18.4.94. 
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Q CHANNEL REC EIVER UNIT 
~-------

USA 220 Radio Frequency Unit Receiver 

PCB Parts List 

Document No: LM030401005 Issue 2.0 

Reference Description Stock Number 
Cl CAP 27pF NPO ±5% 0805 L06732705NGAO 
C2 CAP 12pF NPO ±5% 0805 L06731205NGAO 
C3 CAP InF X7R ±10% 0805 L0673102AXGAO 
C4 CAP InF X7R ±10% 0805 L0673102AXGAO 
C5 CAP InF X7R ±10% 0805 L0673102AXGAO 
C6 CAP 10nF X7R ±10% 0805 L0673103AXGAO 
C7 CAP 10pF NPO ±5% 0805 L06731005NGAO 
C8 CAP Op68 NPO ±0.2Sp 0805 L067368YCNGAO 
C9 CAP 12pF NPO ±5% 0805 L06731205NGAO 
ClO CAP Op68 NPO ±0.2Sp 0805 L067368YCNGAO 
Cll CAP lSpF NPO ±5% 0805 L0673lS05NGAO 
Cl2 CAP 47pF NPO ±5% 0805 L06734705NGAO 
Cl3 CAP 27pF NPO ±S% 0805 L0673270SNGAO 
Cl4 CAP 27pF NPO ±S% 0805 L06732705NGAO 
Cl7 CAP 8M ELECT luF SOV 20% L067BlOSBEGAO 
C2l CAP 8M ELEC 10uF 16V 20% L067Bl06BECAO 
C22 CAP lOOnF X7R ±10% 1206 L0674l04AXGAO 
C23 CAP 22pF NPO ±5% 0805 L0673220SNGAO 
C24 CAP 22pF NPO ±5% 0805 L0673220SNGAO 
C2S CAP S6pF NPO ±5% 0805 L0673S60SNGAO 
C27 CAP 22pF NPO ±S% 0805 L0673220SNGAO 
C29 CAP 33pF NPO ±5% 0805 L06733305NGAO 
C30 CAP lOOnF X7R ±lO% 1206 L0674l04AXGAO 
C3l CAP lOnF X7R ±lO% 0805 L0673103AXGAO 
C32 CAP lOOpF NPO ±5% 0805 L067310:SNGAO 
C33 CAP l20pF NPO ±5% 080'5 L0673l21SNGAO 
C34 CAP lOnF X7R ±lO% 0805 L0673l03AXGAO 
C3S CAP lOnF X7R ±lO% 0805 L0673l03AXGAO 
C36 CAP lOnF X7R ±lO% 0805 L0673l03AXGAO 
C37 CAP lOnF X7R ±10% 0805 L0673l03AXGAO 
C38 CAP lOnF X7R ±lO% 0805 L0673l03AXGAO 
C39 CAP 33pF NPO ±S% 0805 L0673330SNGAO 
C4l CAP 22pF NPO ±S% 0805 L06732205NGAO 
C43 CAP l OnF X7R ±lO% 0805 L0673l03AXGAO 
C44 CAP 10nF X7R ±10% 0805 L0673l03AXGAO 
C45 CAP 8M ELEC lOuF l6V 20% L067Bl06BECAO 
C46 CAP 1 0nF X7R ±lO% 0805 L0673l03AXGAO 
C47 CAP lOOnF X7R ±lO% 1206 L0674l04AXGAO 
C48 CAP 22pF NPO ±S% 0805 L0673220SNGAO 
C49 CAP 22pF NPO ±S% 0805 L06732205NGAO 
C50 CAP lOOnF X7R ±lO% 1206 L0674104AXGAO 
C52 CAP 8M ELECT luF 50V 20% L067B10SBEGAO 
C53 CAP lOnF X7R ±lO% 0805 L0673l03AXGAO 
C55 CAP lOpF NPO ±5% 0805 L0673l005NGAO 
C56 CAP 33pF NPO ±5% 0805 L06733305NGAO 
C57 CAP 8M ELEC lOuF 16V 20% L067Bl06BECAO 

SECTION TWENTY - LM REPEATER SITE SERVICE MANUAL 20- 15 



, 

CHANNEL RECEIVER UNIT ~ 
-------~ 

20- 16 

C58 
C59 
C60 
C63 
C64 
C66 
C67 
C68 
C70 
C71 
C72 
C73 
C74 
C7S 
C77 
C121 
C122 
C123 
C124 
C291 
C293 
C304 
C305 
C308 
C309 
C312 
C313 
C314 
C31S 
C316 
C317 
C318 
C319 
C322 
C323 
C347 
C348 
C349 
C3S0 
C3S1 
C3S3 
C354 
C35S 
C356 
C357 
D3 
D4 
D5 
D6 
D7 
D8 
D24 
D25 
D26 
D28 
F1 
F2 
H1 
IC1 
IC2 
IC3 
IC4 
IC5 

CAP 100pF NPO ±5% 0805 
CAP 15pF NPO ±5% 0805 
CAP 100pF NPO ±5% 0805 
CAP 1nF X7R ±10% 0805 
CAP 100pF NPO ±S% 0805 
CAP 10nF X7R ±10% 0805 
CAP 100pF NPO ±5% 0805 
CAP 10nF X7R ±10% 0805 
CAP 10nF X7R ±10% 0805 
CAP 10nF X7R ±10% 0805 
1n SM NPO 1206 50V 5% 
CAP 100pF NPO ±5% 0805 
CAP 10nF X7R ±10% 0805 
180n SM X7R 1206 2SV 10% 
CAP 100nF X7R ±10% 1206 
CAP 10nF X7R ±10% 0805 
CAP 100nF X7R ±10% 1206 
CAP SM E~ECT 1uF 50V 20% 
CAP 10nF X7R ±10% 0805 
CAP 1nF X7R ±10% 0805 
CAP 1nF X7R ±10% 0805 
CAP 1nF X7R ±10% 0805 
CAP 1nF X7R ±10% 0805 
CAP SM ELECT 1uF SOV 20% 
CAP 100nF X7R ±10% 1206 
CAP 100pF NPO ±5% 0805 
CAP 100pF NPO ±5% 0805 
CAP 100pF NPO ±5% 0805 
CAP 100pF NPO ±S% 0805 
CAP 100pF NPO ±S% 0805 
CAP 100pF NPO ±S% 0805 
CAP 1nF X7R ±10% 0805 
CAP 1nF X7R ±10% 0805 
CAP 100nF X7R ±10% 1206 
CAP 1nF X7R ±10% 0805 
120n 8M X7R 1206 2SV 10% 
CAP 1nF X7R ±10% 0805 
CAP 100nF X7R ±10% 1206 
36p SM NPO 0805 SOV 5% 
36p SM NPO 0805 SOV 5% 
CAP 3p3 ±0.2Sp 0805 
CAP 100nF X7~ ±10% 1206 
CAP 1nF X7R ±10% 0805 
CAP 1 0DpF NPO ±S% 0805 
CAP lS0nF POLYESTER 
HSMP 3800 [SOT-23) 
HSMP 3800 [SOT-23) 
HSMP 3800 [SOT-23) 
HSMP 3800 [SOT-23) 
HSMP 3800 [SOT-23) 
BBS1S [SOD-123) 
HSMP 3800 [SOT-23) 
HSMP 3800 [SOT-23) 
HSMP 3800 [SOT-23) 
BBS1S [SOD-123) 
CRYSTAL FILT 45.0125MHz 
CRYSTAL FILT 4S . 0125MHz 
RFU SCREENING CAN NO.1 
78L08 [SO-8) 
LMC660AIM [SO-14 ) 
SA612A MIXER [SO-8) 
78LOS [SO-8] 
MB1S04 [SO-16] 

L0673101SNGAO 
L06731S0SNGAO 
L0673101SNGAO 
L0673102AXGAO 
L0673101SNGAO 
L0673103AXGAO 
L0673101SNGAO 
L0673103AXGAO 
.u0673103AXGAO 
L0673103AXGAO 
L0674102SNGAO 
L0673101SNGAO 
L0673103AXGAO 
LO 67 4184AXEAO 
L0674104AXGAO 
L0673103AXGAO 
LO 67 41 04AXGAO 
L067B105BEGAO 
L0673103AXGAO 
L0673102AXGAO 
L0673102AXGAO 
L0673102AXGAO 
L0673102AXGAO 
L067B10SBEGAO 
L0674104AXGAO 
L0673101SNGAO 
L0673101SNGAO 
L0673101SNGAO 
L0673101SNGAO 
L0673101SNGAO 
L0673101SNGAO 
L0673102AXGAO 
L0673102AXGAO 
L0674104AXGAO 
L0673102AXGAO 
L0674124AXEAO 
L0673102AXGAO 
L0674104AXGAO 
L0673360SNGAO 
L0673360SNGAO 
L067333ZCNGAO 
L0674104AXGAO 
L0673102AXGAO 
L0673101SNGAO 
L06691S40PFAO 
L063SHP3800AO 
L063SHP3800AO 
L063SHP3800AO 
L063SHP3800AO 
L063SHP3800AO 
L063SBBS1SXAO 
L063SHP3800AO 
L063SHP3800AO 
L063SHP3800AO 
L063SBBS1SXAO 
LOSSMS03 0 11AO 
LOSSMS03011AO 
L004RFUSCN1AO 
LOS778L08SXAO 
LOS7LMC660MAO 
LOS7SSA612AAO 
LOS778LOSSXAO 
LOS7MB1504SAO 
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Q CHANNEL RECEIVER UNIT 
~-----------

IC6 
I C7 
IC8 
IC9 
ICll 
IC12 
IC43 
L1 
L2 
L3 
L4 
L5 
L6 
L8 
L9 
L10 
L12 
L13 
L53 
L56 
MX1 
PCB1 
PL5 
PL8 
PL10 
PLll 
PL12 
R1 
R2 
R3 
R4 
R5 
R7 
R8 
R9 
R1 0 
Rll 
R17 
R18 
R22 
R23 
R24 
R25 
R26 
R27 
R28 
R29 
R30 
R31 
R32 
R33_ 
R34 
R35 
R36 
R37 
R38 
R39 
R40 
R41 
R42 
R43 
R44 
R45 

BA15532F [SO- 8 ] 
UPB587G [SO-8] 
74HCTOO [SO-l4 ] 
74HCT04 [SO-l4 J 
74HC373 SO-20W 
78L05 [SO-8J 
78L15 [SO-8] 
35nH TUNEABLE IND 
35nH TUNEABLE IND 
35nH TUNEABLE IND 
35nH TUNEABLEIND 
IND 68nH 10% 1008 
IND 100nH 10% [ 1008] 
IND 390nH 10% [ 1008] 
IND 220nH 10% [ 1008] 
IND 390nH 10% [ 1008] 
145nH TUNEABLE IND 
IND 1uH 10% [1008) 
180n SM CHIP 1 0 08 10% 
IND 100nH 10% [1008) 
TUF-1 FREQUENCY MIXER 
RFU PCB 
50 SUB MIN COAX CON SM 
50 SUB MIN COAX CON SM 
3 X 1 TERMINAL STRIP 
3 X 1 TERMINAL STRIP 
6 X 1 TERMINAL STRIP 
RES 4K7 O.lW ±2% 0805 
RES lOOK O.lW ±2% 0805 
RES 150K O.lW ±2% 0805 
RES lOR O.lW ±2% 0805 
RES ORO O.lW 0805 
RES ORO O.lW 0805 
RES 39K O.lW ±2% 0805 
RES 10K O.lW ±2% 0805 
RES 2K2 O. lW ±2% 0805 
RES 10K O.lW ±2% 0805 
RES 39K O.lW ±2% 0805 
RES 10K O.lW ±2% 0805 
RES 2K2 O.lW ±2% 0805 
RES 10K O.lW ±2% 0805 
RES lOR O.lW ±2% 0805 
RES 120R O. lW ±2% 0805 
RES lOR O.lW ±2% 0805 
R~S 51R O.lW ±2% 0805 
RES lOOK O. lW ±2% 0805 
RES 10K O.lW ±2% 0805 
RES 3K3 O.lW ±2% 0805 
RES 220K O.lW ±2% 0805 
RES 330~ O.lW ±2% 0805 
RES 1K O.lW ±2% 0805 
RES lOOK O.lW ±2% 0805 
RES 150K O.lW ±2% 0805 
RES 330R O.lW ±2% 0805 
RES 10K O.lW ±2% 0805 
RES 3K3 O.lW ±2% 0805 
RES 150R O. lW ±2% 0805 
RES lOR O.lW ±2% 0805 
RES 470R O.lW ±2% 0805 
RES 2K7 O.lW ±2% 0805 
RES 33R O. lW ±2% 0805 
RES 1K O. lW ±2% 0805 
RES 470R O.lW ±2% 0805 

L057S5532XXAO 
L057UPB587GAO 
L057HCTOOSXAO 
L057HCT04SXAO 
L057HC373SXAO 
L05778L05SXAO 
L05778L15SXAO 
L06493530LXAO 
L06493530LXAO 
L06493530LXAO 
L06493530LXAO 
L06486830CXAO 
L06481040CXAO 
L06483940CXAO 
L06482240CXAO 
L06483940CXAO 
L06491445LXAO 
L06481050CXAO 
L0649183ACXAO 
L06481040CXAO 
L057TUF-1XXAO 
L001RFUPCBXBO 
L0130SMTPCBAO 
L0130SMTPCBAO 
L01303X1TSXAO 
LOU 03X1TSXAO 
L01306X1TSXAO 
L07l34722POAO 
L07131042POAO 
L07131542POAO 
L07131002POAO 
L071300Z2POAO 
L071300Z2POAO 
L07133932POAO 
L07131032POAO 
L0 7 132222POAO 
L0 7 131032POAO 
L07 133932POAO 
L07l31032POAO 
L0 7 132222POAO 
L07131032POAO 
L0 7 131002POAO 
L07131212POAO 
L07l31002POAO 
L07l35102POAO 
L07l31042POAO 
L07l31 032POAO 
L07133322POAO 
L07132242POAO 
L0 7 133312POAO 
L07 131022POAO 
L07131042POAO 
L07131542POAO 
L07l33312POAO 
L07131032POAO 
L07l33322POAO 
L07l31512POAO 
L07l31002POAO 
L07l34712POAO 
L07l32722POAO 
L07133302POAO 
L07l31022POAO 
L07l34712POAO 
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CHANNEL RECEIVER UNIT (8 
R46 RES 2K7 O.lW ±2% 0805 L07132722POAO 
R47 RES 33R O.lW ±2% 0805 L07133302POAO 
R48 RES 1K O.lw ±2% 0805 L07131022POAO 
R49 RES 470R O.lW ±2% 0805 L07134712POAO 
R50 RES 2K7 O.lW ±2% 0805 L07132722POAO 
R51 RES 33R O.lW ±2% 0805 L07133302POAO 
R52 RES 1K5 O.lW ±2% 0805 L07131522POAO 
R53 RES lOOK O.lW ±2% 0805 L07131042POAO 
R54 RES 47K O.lW ±2% 0805 L0713 4 732 POAO 
R55 RES 15K O.lW ±2% 0805 L07131532POAO 
R56 RES 10K O.lW ±2% 0805 L07131032POAO 
R57 RES 10K O.lW ±2% 0805 L07131032POAO 
R58 RES 330R O. lW ±2% 0805 L07133312POAO 
R59 RES 330R O. lW ±2% 0805 L07133312POAO 
R60 RES 10K O.lW ±2% 0805 L07131032POAO 
R61 RES 10K O.lW ±2% 0805 L07131032POAO 
R62 RES 470R O.lW ±2% 0805 L07134712POAO 
R63 RES 10K O.lW ±2% 0805 L07131032POAO 
R64 RES 4K7 O.lW ±2% 0805 L07134722POAO 
R65 RES 10K O.lW ±2% 0805 L07131032POAO 
R66 RES 1K O.lW ±2% 0805 L07131022POAO 
R67 RES 2K2 O.lW ±2% 0805 L07132222POAO 
R68 RES 4K7 O.lW ±2% 0805 L07134722POAO 
R69 RES 220R O.lW ±2% 0805 L07132212POAO 
R70 RES 15 0R O.lW ±2% 0805 L07131512POAO 
R73 RES 10K O.lW ±2% 0805 L07131032POAO 
R74 RES 4K7 O.lW ±2% 0805 L07134722POAO 
R75 RES 10K O.lW ±2% 0805 L07131032POAO 
R76 RES 10K O.lW ±2% 0805 L07131032POAO 
R107 RES 10K O.lW ±2% 0805 L07131032POAO 
R108 RES 4K7 O.lW ±2% 0805 L07134722POAO 
R109 RES 470R O.lW ±2% 0805 L0713 4 712 POAO 
RllO RES 150R O.lW ±2% 0805 L07131512POAO 
R319 RES 4K7 O.lW ±2% 0805 L07134722POAO 
R320 RES 18R O.lW ±2% 0805 L07131802POAO 
R321 RES 3K9 O.lW ±2% 0805 L07133922POAO 
R322 RES 330R O.lW ±2% 0805 L07133312POAO 
R323 RES 4K7 O.lW ±2% 0805 L07134722POAO 
R324 RES 18R O.lW ±2% 0805 L07131802POAO 
R325 RES 270R O.lW 2% 0805 L07132712POAO 
R334 RES 1K O.lW ±2% 0805 L07131 02 2 POAO 
R337 RES 390R O.lW ±2% 0805 L07133912POAO 
R343 RES ORO O.lW 0805 L071300Z2POAO 
R344 20K SM PRESET L0719203XT4AO 
R353 RES 150R O.lW ±2% 0805 L07131512POAO 
R354 RES 51R O.lW ±2% 0805 L07135102POAO 
R358 RES 51R O.lW ±2% 0805 L07135102POAO 
R359 RES 51R O.lW ±2% 0805 L07135102POAO 
R360 RES 150R O.lW ±2% 0805 L07131512 POAO 
R361 RES 300R O.lW ±2% 0805 L07133012POAO 
SKl 10 X 2 SOCKET STRIP L01310X2SKTAO 
SK2 7 X 2 SOCKET STRIP L01307X2SKTAO 
TRl BF991 [SOT-143) L060SBF991XAO 
TR2 BC846A [SOT-23) L060SBC846AAO 
TR5 BC846A [SOT-23) L060SBC846AAO 
TR7 BC856A [SOT-23) L060SBC856AAO 
TR8 BFS17A [SOT-23) L060SBFS17AAO 
TR9 BFS17A [SOT-23) L060SBFS17AAO 
TR10 BFS17A [SOT-23) L060SBFS17AAO 
TR18 BFS17A [SOT-23) L060SBFS17AAO 
TR33 SST310 [SOT-23 ) L060SSST3l0AO 
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Q CHANNEL RECEIVER UNIT 
~-------

USA 220 Synthesiser Receive 

PCB Parts List 

Document No: LM030401015 

Reference 
C1 
C2 
C3 
C4 
cs 
C6 
C7 
C8 
C9 
C10 
C12 
C14 
C1S 
C16 
C17 
C18 
C19 
C22 
C23 
C24 
C2S 
C26 
C27 
C28 
C29 
C30 
C31 
C33 
C34 
C3S 
C36 
C37 
C38 
C39 
C40 
C41 
0_ 

H1 
:Cl 
IC2 
IC3 
IC4 
I CS 
IC6 
L2 
L3 

Description 
CAP SM ELECT 1uF SOV 20% 
CAP 100nF X7R ±10% 1206 
CAP SM ELECT 1uF SOV 20% 
CAP 100nF X7R ±1 0% 1206 
CAP SM ELEC 10uF 16V 20% 
CAP 100pF NPO ±S% 0805 
CAP 10nF X7R ±10% 0805 
CAP 4p7 NPO 0.1pF 0805 
CAP 3p3 NPO O.lpF 0805 
CAP 2p2 NPO ±0.25p 0805 
CAP 100pF NPO ±5% 0805 
CAP 100pF NPO ±S% 0805 
CAP 100pF NPO ±5% 0805 
CAP 1nF X7R ±10% 0805 
CAP 1nF X7R ±10% 0805 
CAP 1nF X7R ±10% 0805 
CAP 22pF NPO ±S% 0805 
CAP 1nF X7R ±10% 0805 
CAP 1nF X7R ±1 0% 0805 
CAP 18pF NPO ±5% 0805 
CAP 18pF NPO =5% 0805 
CAP 100pF NPO ±5% 0805 
CAP 1nF X7R ±1 0% 0805 
CAP 330pF NPO ±5 % 0805 
CAP 10nF X7R ±10 % 0805 
CAP SM ELEC 10uF 16V 20% 
CAP 10nF X7R ±10% 0805 
CAP 1nF X7R z10% 0805 
CAP 100nF X7R ±1 0% 12 06 
CAP 100nF X7R ±1 0% 1206 
CAP 10nF X7R ±10% 0805 
CAP SM ELEC 10uF 16V 20% 
CAP 100pF NPO ±S% 0805 
CAP 100pF NPO ±S% 0805 
CAP 1nF X7R ±10% 0805 
CAP 1nF NPO 5% 0805 
BB515 [SOO-123) 
SYNTH SCREENING CAN NO.1 
78LOS [SO- 8 ) 
78LOS [SO-8] 
UPBS87G [SO-8] 
SP871S [MP8) 
NJ88C28 IG NPAS [NP20) 
BA15 5 3 2 F [ SO - 8 ) 
INO 56nH 10% [1008] 
IND 56nH 10% [10 08] 

Issue 3.5 

Stock Number 
L067B10SBEGAO 
L0674104AXGAO 
L067B10SBEGAO 
L0674104AXGAO 
L067B106BECAO 
L06731015NGAO 
L0673103AXGAO 
L067347Z0NXAO 
L067333Z0NXAO 
L067322ZCNGAO 
L06731015NGAO 
L0673101SNGAO 
L06731015NGAO 
L0673102AXGAO 
L0673102AXGAO 
L0673102AXGAO 
L06732205NGAO 
L0673102AXGAO 
L0673102AXGAO 
L0673180SNGAO 
L0673180SNGAO 
L0673101SNGAO 
L0673102AXGAO 
L06733315NGAO 
L0673103AXGAO 
L067B106BECAO 
L0673103AXGAO 
L0673102AXGAO 
L0674104AXGAO 
L0674104AXGAO 
L0673103AXGAO 
L067B106BECAO 
L0673101SNGAO 
L0673101SNGAO 
L0673102AXGAO 
L0673102SNGAO 
L063SBB51SXAO 
L004SYNSCN1AO 
L05778LOSSXAO 
LOS778LOSSXAO 
L057UPB587GAO 
LOS 7 SP871S SAO 
L057S88C28SAO 
LOS7S5S32XXAO 
L06485630CXAO 
L06485630CXAO 

SECTION TWENTY - LM REPEATER SITE SERVICE MANUAL 20-19 



CHANNEL RECEIVER UNIT GJ 
L4 IND 1uH 10% [1008 ] L064810S0CXAO 
PCB1 PCB SYNTHESISER L001SYNPCBXCO 
R1 RES 270R O.lW 2% 0805 L07132712POAO 
R2 RES 1 8R O.lW ±2% 0805 L07131802POAO 
R3 RES 8K2 O. lW ±2% 0805 L0713 8222 POAO 
R4 RES 51R O. lW ±2% 0805 L07135102POAO 
R5 RES 10K O. lW ±2% 0805 L07131032 POAO 
R6 RES 10K O.lW ±2% 0805 L07131032POAO 
R7 RES 4K7 O.lW ±2% 0805 L07134722POAO 
R8 RES 220R O.lW ±2% 0805 L07132212POAO 
R9 RES 51R O.lW ±2% 0805 L0713 5102 POAO 
R15 RES 1K O.lW ±2% 0805 L07131022POAO 
R16 RES 4K7 O.lW ±2% 0805 L07134722POAO 
R17 RES 10K O.lW ±2% 0805 L07131032POAO 
R18 RES 150R O. lW ±2% 0805 L07131512POAO 
R19 RES lOR O.lW ±2% 0805 L07131002POAO 
R20 RES 22K O.lW ±2% 0805 L07132232POAO 
R21 RES 330K O.lW 2% 0805 L07133342POAO 
R22 RES 2K2 O. lW ±2% 0805 L07132222POAO 
R23 RES 10K O.lW ±2% 0805 L07131032POAO 
R24 RES 10K O. lW ±2% 0805 L07131032POAO 
R25 RES 10K O.lW ±2% 0805 L07131032POAO 
R26 RES 1 0K O.lW ±2% 0805 L07131032POAO 
R27 RES lOR O.lW ±2% 0805 L07131002POAO 
R29 RES 1K O. lW ±2% 0805 L07131022POAO 
R30 RES 100R O. lW ±2% 0805 L07131012POAO 
R32 RES ORO O.lW 0805 L071300Z2POAO 
R34 RES ORO O. lW 0805 L0713 0 OZ2 POAO 
SK1 025 MINI SPRING SOCKET L013025CCXXAO 
SK2 025 MINI SPRING SOCKET L013025CCXXAO 
SK3 025 MINI SPRING SOCKET L013025CCXXAO 
SK4 025 MINI SPRING SOCKET L01302SCCXXAO 
SK5 025 MINI SPRING SOCKET L013025CCXXAO 
SK6 025 MINI SPRING SOCKET L013025CCXXAO 
SK7 025 MINI SPRING SOCKET L013025CCXXAO 
SK8 025 MINI SPRING SOCKET L013025CCXXAO 
SK9 025 MINI SPRING SOCKET L013025CCXXAO 
SK10 025 MINI SPRING SOCKET L013025CCXXAO 
SKll 025 MINI SPRING SOCKET L013025CCXXAO 
SK12 025 MINI SPRING SOCKET L013025CCXXAO 
TL1 800MHz RESONATOR (SM ) L055RES800AAO 
TR1 BFR92A [SOT 23] L060SBFR92AAO 
TR2 BFR92A [SOT 23] L060SBFR92AAO 

20- 20 SECTION TWENTY - LM REPEATER SITE SERVICE MANUAL 



Q CHANNEL RECEIV ER UNIT 
~-------

USA 220 Signal Processing Unit Receiver 

Software Parts List 

Document No: LM030501002 Issue 1.0 

Reference Description Stock Number 
U23 s/w SPU RECEIVER U23 LOW L058SPURU23AO 
U24 S/W SPU RECEIVR U24 HIGH L058SPURU24AO 

PCB Parts List 

Document No: LM030400002 Issue 1.2 

Reference Description Stock Number 
C2 CAP 47pF NPO 5% 0805 L06734705NBAO 
C3 CAP lOOn 2F4 / X7R 0805 L0673l04A2BAO 
C4 CAP lOOn 2F4 / X7R 0805 L0673l04A2BAO 
C5 CAP lOOn 2F4 / X7R 0805 L0673l04A2BAO 
C6 CAP lOOn 2F4 / X7R 0805 L0673l04A2BAO 
C7 CAP lOOn 2F4 / X7R 0805 L0673l04A2BAO 
C8 CAP lOOn 2F4 / X7R 0805 L0673l04A2BAO 
C9 CAP lOOn 2F4 / X7R 0805 L0673l04A2BAO 
C10 CAP lOOn 2F4 / X7R 0805 L0673l04A2BAO 
Cll CAP lOOn 2F4 / X7R 0805 L0673l04A2BAO 
C12 CAP lOOn 2F4 / X7R 0805 L0673l04A2BAO 
Cl3 CAP lOOn 2F4 / X7R 0805 L0673l04A2BAO 
C14 CAP lOOn 2F4 / X7R 0805 L0673l04A2BAO 
C15 CAP lOOn 2F4 / X7R 0805 L0673l04A2BAO 
C16 CAP lOOn 2F4 / X7R 0805 L0673l04A2BAO 
C17 CAP lOOn 2F4 / X7R 0805 L0673l04A2BAO 
C18 CAP lOOn 2F4 / X7R 0805 L0673l04A2BAO 
C19 CAP lOOn 2F4 / X7R 0805 L0673l04A2BAO 
C20 CAP lOOn 2F4 / X7R 0805 L0673l04A2BAO 
C2l CAP lOOn 2F4 / X7R 0805 L0673l04A2BAO 
C22 CAP lOOn 2F4 / X7R 0805 L0673l04A2BAO 
C24 CAP lOp? NPO ±10% 0805 L0673l00ANBAO 
C29 CAP 100nF X7R ±10% 0805 L0673l04AXBAO 
C30 CAP 3n3 X7R 10% 1206 L0674332AXBAO 
C3l CAP 3n3 X7R 10% 1206 L0674332AXBAO 
C36 CAP 220nF X7R 10% 1206 L0674224AXBAO 
C37 CAP 220nF X7R 10% 1206 L0674224AXBAO 
C38 CAP 10nF X7R ±10% 0805 L0673l03AXBAO 
C39 CAP 100:J.F X7R ±10% 0805 L0673l04AXBAO 
C40 CAP 100:J.F X7R ±10% 0805 L0673l04AXBAO 
C4l CAP 100nF X7R ±10% 0805 L0673l04AXBAO 
C42 CAP 100:J.F X7R ±10% 0805 L0673l04AXBAO 
C43 CAP 8M ELEC 10uF 16V 20% L067B106BECAO 
C44 CAP 8M ELEC 10uF l6V 20% L067B106BECAO 
C45 CAP 470nF 10% X7R 1812 L0677474AXBAO 
C46 CAP 100nF X7R 10% 1206 L0674l04AXBAO 
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--------------------~ 

20- 22 

C47 
C48 
C5l 
C5 2 
C57 
C58 
C60 
C62 
C67 
C72 
C73 
C78 
C79 
C80 
C8l 
C84 
C89 
C90 
C9l 
C93 
C94 
C95 
ClO D 
C10 l 
C1 02 
C1 03 
C104 
C1 05 
C1 06 
C107 
Cl08 
C109 
CllO 
Cll l 
C1l2 
C1l3 
C1l4 
C1l5 
C1l6 
C1l 7 
C1l8 
C1l9 
C120 
C12 l 
C122 
C123 
C124 
D4 
D6 
D7 
D8 
D9 
D10 
Dll 
D12 
D13 
Dl4 
D15 
D16 
Fl 
J3 
J4 
Ll 

CAP SM ELECT luF SOV 20% 
CAP 100nF X7R ±10% 0805 
CAP 47pF X7R 1 0% 0805 
CAP 47pF X7R 10% 0805 
CAP 100pF NPO ±10% 0805 
CAP 100pF NPO ±10% 0805 
CAP 100pF NPO ±10% 0805 
CAP 100pF NPO ±10% 0805 
CAP 100nF X7R ±10% 0805 
CAP SM ELECT 1uF 50V 20% 
CAP SM ELECT luF SOV 20% 
CAP 100nF X7R ±10% 0805 
CAP 100pF NPO ±10% 0805 
CAP 100nF X7R ±10% 0805 
CAP lnF X7R ±10% 0805 
CAP 100nF X7R ±10% 0805 
CAP SM ELEC 10uF l6V 20% 
CAP ELECT 220uF 25V 
CAP SM ELECT luF 50V 20% 
CAP SM ELEC 10uF l6V 20% 
CAP 2u2 _lOY 2 0% [8M ] 
CAP 1 00nF X7R ±10% 0805 
CAP 47uF 2SV 20% [8M] 
CAP 100nF X7R ±10% 1206 
CAP lnF X7R ±10% 0805 
CAP ELECT 82uF 2SV 20% 
CAP ELECT 82uF 2SV 20% 
CAP 4n7 X7R ±10% 1206 
CAP ELECT 27uF 35V 20% 
CAP ELECT 27uF 35V 20% 
CAP 100nF X7R ±10% 0805 
CAP ELECT l20uF l6V 20% 
CAP ELECT 330uF lOY 20% 
CAP ELECT l80uF lOY 20% 
CAP lnF X7R ±10% 0805 
CAP lnF X7R ±10% 0805 
CAP 100nF X7R ±10% 0805 
CAP 10nF X7R ±10% 0805 
CAP ELECT l200uF 25V 20% 
CAP ELECT 270uF l 6V 20% 
CAP 100nF X7R ±10% 0805 
CAP ELECT 56uF 16V 20% 
CAP ELECT 56uF l6V 20% 
CAP ELECT 56uF l6V 20% 
CAP ELECT 56uF l6V 20% 
CAP 2n2 X7R ±10% 1206 
CAP 100nF X7R ±1 0% 0805 
BASl6 [SOT 23] 
BYV27- l 00 [ SOD-57 ] 
BA832 [SOD-80 ] 
BA832 [SOD-80 ] 
BA832 [SOD-80 j 
BZX84C~2 [ SOT-23 ] 
DESSC4M [SM DES ] 
BAS32 [SOD-80 ] 
BYV27- i OO [SOD-57] 
BYV27- l 00 [SOD - 57] 
BYV27- l 00 [ SOD-57] 
LDP24A 
FUSE lOA (SMD ) 
AVDEL AVSERT M2.5 X 5mm 
AVDEL AVSERT M2.5 X 9mm 
22uH I NDUCTOR 

L067B10SBEGAO 
L0673l04AXBAO 
L0673470AXBAO 
L0673470AXBAO 
L0673l01ANBAO 
L0673l01ANBAO 
L0673l01ANBAO 
L0673l01ANBAO 
L0673l04AXBAO 
L067B10SBEGAO 
L067B10SBEGAO 
L0673l04AXBAO 
L0673l01ANBAO 
L0673l04AXBAO 
L0673l02AXBAO 
L0673l04AXBAO 
L067B106BECAO 
L0660227BEEAO 
L067B10SBEGAO 
L067B106BECAO 
L067B22SBEBAO 
L0673l04AXBAO 
L067D476BEEAO 
L0674l04AXGAO 
L0673l02AXBAO 
L066PL1E820AO 
L066PL1E820AO 
L0674472AXBAO 
L066PL1V270AO 
L066PL1V270AO 
L0673l04AXEAO 
L066PL1C121AO 
L066PL1A331AO 
L066PL1A181AO 
L0673l02AXBAO 
L0673l02AXBAO 
L0673104AXBAO 
L0673 l 03AXBAO 
L066PL1E122AO 
L066PL1C271AO 
L0673 1 04AXBAO 
L066PL1CS60AO 
L066PL1CS60AO 
L066PL1CS60AO 
L066PL1CS60AO 
L0674222AXHAO 
L0673l04AXBAO 
L063SBAS16XAO 
L063LBYV27SAO 
L063SBAS32XAO 
L063SBAS32XAO 
L063SBAS32XAO 
L063SBZX84SAO 
L063DESSC4MAO 
L063SBAS32XAO 
L063LBYV27SAO 
L063LBYV27SAO 
L063LBYV27SAO 
L063LDP24AXAO 
L072l0ASMD1AO 
L013117655SAO 
L0131176590AO 
L06420UHLXXAO 
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L2 22uH INDUCTOR L06420UHLXXAO 
L3 22uH INDUCTOR L06420UHLXXAO 
L4 22uH LOW ESR CHOKE L06422UHSM2AO 
L5 22uH LOW ESR CHOKE L06422UHSM2AO 
L6 22uH LOW ESR CHOKE L06422UHSM2AO 
L7 22uH LOW ESR CHOKE L06422UHSM2AO 
L8 22uH LOW ESR CHOKE L06422UHSM2AO 
PCB1 SPU PCB L001SPUPCBXCO 
PL1 10 X 2 SHROUDED TIS SLIM L01310X2PHSAO 
PL2 7 X 2 SHROUDED TIS SLIM L01307X2PHSAO 
PL3 4X1 FRICT'N LOCK PIN HDR L0134X1FLSPAO 
Q1 BC856A [SOT-23] L060SBC856AAO 
Q2 BUK555-100B T0220 LO 6 OLBUK5 5 SAO 
Q3 BC846A [SOT-23] L060SBC846AAO 
Q4 Be807 [SOT-23] L060SBC807XAO 
R1 RES 1K O.lW ±2% 0805 L07131022POAO 
R2 RES 1K O.lW ±2% 0805 L07131022POAO 
R4 RES 10K O.lW ±2% 0805 L07131032POAO 
R5 RES 10K O.lW ±2% 0805 L07131032POAO 
R6 RES 1K O.lW ±2% 0805 L07131022POAO 
R7 RES 1K O.lW ±2% 0805 L07131022POAO 
R8 RES 1K O.lW ±2% 0805 L07131022POAO 
R12 RES 620R O.lW ±2% 0805 L07136212POAO 
R13 RES 10K O.lW ±2% 0805 L07131032POAO 
R14 RES 10K O.lW ±2% 0805 L07131032POAO 
R15 RES 10K O.lW ±2% 0805 L07131032POAO 
R16 RES 1K O.lW ±2% 0805 L07131022POAO 
R17 RES 1K O.lW ±2% 0805 L07131022POAO 
R18 RES 1K O.lW ±2% 0805 L07131022POAO 
R19 RES 1K O.lW ±2% 0805 L07131022POAO 
R20 RES 51R O.lW ±2% 0805 L07135102POAO 
R24 RES 470R O. lW ±2% 0805 L07134712POAO 
R25 RES 1K5 O.lW ±2% 0805 L07131522POAO 
R26 RES 330R O. lW ±2% 0805 L07133312POAO 
R27 RES 330R O.lW ±2% 0805 L07133312POAO 
R32 RES 1K5 O.lW ±2% 0805 L07131522POAO 
R33 RES 1K5 O.lW ±2% 0805 L07131522POAO 
R34 RES 33R O.lW ±2% 0805 L07133302POAO 
R35 RES 33R O.lW ±2% 0805 L07133302POAO 
R36 RES 1K5 O. lW ±2% 0805 L0 7 131522POAO 
R37 RES lOOK O. lW ±2% 0805 L07131042POAO 
R38 RES lOOK O.lW ±2% 0805 L07131042POAO 
R39 RES 10K O.lW ±2% 0805 L07131032POAO 
R40 RES 10K O. lW ±2% 0805 L07131032POAO 
R41 RES 10K O.lW ±2% 0805 L07131032POAO 
R42 RES 10K O. lW ±2% 0805 L07131032POAO 
R43 RES 10K O. l W ±2% 0805 L07131032POAO 
R44 RES 10K O.lW ±2% 0805 L0 7131032POAO 
R45 RES 620R O.lW ±2% 0805 L07136212POAO 
R46 RES 10K O.lW ±2% 0805 L07131032POAO 
R47 RES 10K O. lW ±2% 0805 L0 7131032POAO 
R48 RES 10K O.lW ±2% 0805 L07131032POAO 
R49 RES 10K O.lW ±2% 0805 L07131032POAO 
R50 RES 10K O.lW ±2% 0805 L0 7131032POAO 
R51 RES 10K O.lW ±2% 0805 L07131032POAO 
R52 RES 10K O. lW ±2% 0805 L07131032POAO 
R53 RES 10K O.lW ±2% 0805 L07131032POAO 
R55 RES 15K O.lW ±2% 0805 L0 7131532POAO 
R57 RES 10K O. lW ±2% 0805 L07131032POAO 
R59 RES 82K O.lW ±2% 0805 L07138232POAO 
R63 RES 300R O.lW ±2% 0805 L07133012POAO 
R64 RES 300R O. lW ±2% 0805 L07133012POAO 
R65 RES 10K O. lW ±2% 0805 L07131032POAO 
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R68 RES 3K6 O.lW ±2% 0805 L07133622POAO 
R70 RES lOOK O.lW ±2% 0805 L07131042POAO 
R71 RES 3R3 O.lW ±5% 0805 L071333Z5POAO 
R72 RES 120K O.lW ±2% 0805 L07131242POAO 
R73 RES 1K8 O.lW ±2% 0805 L07131822POAO 
R74 RES 390K O.lW ±2% 0805 L07133942POAO 
R76 RES 10K O.lW ±2% 0805 L07131032POAO 
R77 RES ORO O.lW 0805 L071300Z2POAO 
R78 RES 10K O.lW ±2% 0805 L07131032POAO 
R79 RES 82K O.lW ±2% 0805 L07138232POAO 
R80 RES 12K O.lW ±2% 0805 L07131232POAO 
R87 RES 33K O.lW ±2% 0805 L07133332POAO 
R90 RES ORO O.lW 0805 L0713 0 OZ2 POAO 
R91 RES l OOK O.lW ±2% 0805 L07131042POAO 
R93 RES 2M2 O.lW ±2% 0805 L07132252POAO 
R94 RES 1MO O.lW ±2% 0805 L07131052POAO 
R95 RES 1MO O.lW ±2% 0805 L0 7131052POAO 
R96 RES 1MO O.lW ±2% 0805 L07131052POAO 
R97 RES 39K O.lW ±2% 0805 L07133932POAO 
R98 RES 1 0K O.lW ±2% 0805 L07131032POAO 
R99 RES 1 0K O.lW ±2% 0805 L07131032POAO 
R106 RES lOOK O.lW ±2% 0805 L07131042POAO 
R107 RES lOOK O.lW ±2% 0805 L07131042POAO 
R108 RES lOOK O.lW ±2% 0805 L07131042POAO 
R109 RES 1K2 O.lW ±2% 0805 L07131222POAO 
RllO RES 270K O.lW ±2% 0805 L07132742POAO 
Rll1 RES 150K O.lW ±2% 0805 L07131542POAO 
R1l2 RES 150K O.lW ±2% 0805 L07131542POAO 
R1l3 RES lOR 0.125W ±2% 1 206 L07141002P4AO 
R1l4 RES 100R O.lW ±2% 0805 L07131012POAO 
R1l5 RES 3K9 O. lW ±2% 0805 L07133922POAO 
R1l6 RES 22K O.lW ±2% 0805 L07132232POAO 
R1l7 RES 12R 0.125W ±2% 1206 L07141202P4AO 
R1l8 RES ORO O.lW 0805 L071300Z2POAO 
R1l9 RES 15K 0.125W ±2% 1206 L07141532P4AO 
R120 RES 10K O.lW ±2% 0805 L07131032POAO 
R121 RES 22K O.lW ±2% 0805 L07132232POAO 
R122 RES 1KO 0.125W ±1% 1206 L07141021P4AO 
R123 RES 56K O.lW ±2% 0805 L07135632POAO 
R124 RES lOOK O.lW ±2% 0805 L07131042POAO 
R125 RES 15K O.lW ±2% 0805 L07131532POAO 
R126 RES 2K7 O.lW ±2% 0805 L07132722POAO 
R127 RES 27K O.lW ±2% 0805 L07132732POAO 
R128 RES 22R 0 . 125W ±2% 1206 L07142202P8AO 
R129 RES 1KO 0.125W ±1% 1206 L07141 021P4AO 
R130 RES 270R 0.425W ±5% 1210 L07152715PBAO 
R131 RES 270R 0.425W ±5% 1210 L07152715PBAO 
R132 RES OR1 2.5W 10% L069W210R1XAO 
R133 RES 8K2 O.lW ±2% 0805 L07138222POAO 
R134 RES 68K O. lW ±2% 0805 L07136832POAO 
R135 RES 2K2 0.125W ±2% 1206 L07142222P4AO 
R136 RES 3K9 O.lW ±2% 0805 L07133922POAO 
R137 RES 330R O.lW ±2% 0805 L07133312POAO 
R138 RES 3K9 O.lW ±2% 0805 L07133922POAO 
R140 RES 10K O.lW ±2% 0805 L07131032POAO 
R154 RES 10K O.lW ±2% 0805 L07131032POAO 
R157 RES 10K O.lW ±2% 0805 L07131032POAO 
R160 RES 10K O.lW ±2% 0805 L07131032POAO 
R162 RES 620R O.lW ±2% 0805 L07136212POAO 
R163 RES 620R O.lW ±2% 0805 L07136212POAO 
R164 RES 43K O.lW ±2% 0805 L07134332POAO 
R1 70 RES ORO O.lW 0805 L071300Z2POAO 
Rl71 RES ORO O.lW 0805 L0713 0 OZ2 POAO 
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Rl72 
R173 
R174 
R175 
R176 
R177 
R178 
R179 
R180 
R181 
R182 
R183 
R184 
R185 
R186 
R189 
R190 
SKl 
SK2 
SK3 
SK4 
T1 
U10 
U12 
Ul3 
U14 
U16 
U17 
U18 
U19 
U20 
U21 
U22 
U25 
U26 
U27 
U28 
U29 
U30 
U31 
U32 
U33 
u34 
U36 
U37 
U38 
U39 
U40 

RES lOOK O.lW ±2% 0805 
RES 120K O.lW ±2% 0805 
RES 1K O. lW ±2% 0805 
RES 1K O.lW ±2% 0805 
RES 1K O.lW ±2% 0805 
RES 1K O.lW ±2% 0805 
RES lK O.lW ±2% 0805 
RES lK O.lW ±2% 0805 
RES lK O.lW ±2% 0805 
RES lK O.lW ±2% 0805 
RES 1K O.lW ±2% 0805 
RES 1K O.lW ±2% 0805 
RES 1K O.lW ±2% 0805 
RES 1K O.lW ±2% 0805 
RES 1K O.lW ±2% 0805 
RES ORO O.lW 0805 
RES 15K O.lW ±2% 0805 
8 X 2 SHROUDED T/STRIP 
8 X 2 PIN HEADER 
32 PIN PLCC EPROM SOCKET 
32 PIN FLCC EPROM SOCKET 
EDF20 TRANSFORMER CUSTOM 
LMC660AIM [SO-14] 
TLC274ID [SO-14] 
TLC274ID [SO-f4] 
TLC274ID [SO-l4 ] 
TMS320C25FNA 68 PIN PLCC 
EDI8834C35MI [28PIN SOJ] 
EDI8834C35MI [28PIN SOJ] 
74HCT273 [SO-20W] 
74HCT273 [SO-20W] 
SOFTWARE [PAL ] 
pgii 61 S8 4~ [SO-20W] 
39.32160MHz OSC 4 PIN 
74HCT273 [SO-20W] 
74HCT125 [SO-14] 
MAX699EWE [SO-16W] 
1020A FPGA [PLCC-68] 
TDA1544S0 [SO-16W] 
TDA1544S0 [SO-16W] 
CS5349-BS [SO-28W] 
74HCT4053 [SO-16] 
TDA1013B 9 PIN SIL 
74HCT4053 [SO-16] 
SA577D [SO-l4] 
4093 [SO-14] 
UC2845N [8-PIN DIL] 
78L05 [SO-8] 

L07131042POAO 
L07131242POAO 
L07131022POAO 
L07131022POAO 
L07131022POAO 
L07131022POAO 
L07131022POAO 
L07131022POAO 
L07131022POAO 
L07131022POAO 
L07131022POAO 
L07131022POAO 
L07131022POAO 
L07131022POAO 
L07131022POAO 
L071300Z2POAO 
L07131532POAO 
L01308X2PHSAO 
LOl3 08X2TSXAO 
L01332PLCCSAO 
L01332PLCCSAO 
L007ABTRAN8AO 
L057LMC660MAO 
L057TLC274XAO 
L057TLC274XAO 
L057TLC274XAO 
L057320C25XAO 
L057ED34C35AO 
L057ED34C35AO 
L057HCT273TAO 
L057HCT273TAO 
L05720V8H55AO 
L057PCD8584AO 
L055X39M321AO 
L057HCT273TAO 
L057HCT125SAO 
L057MAX699EAO 
L057FPGABLVAO 
L057TDA1544AO 
L057TDA1544AO 
L057CS5349BAO 
L057HCT4053AO 
L057TDA1013AO 
L057HCT4053AO 
L057SA577DXAO 
L0574093BTXAO 
L057UC2845AAO 
L05778L05SXAO 
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Radio Frequency Unit Receiver v4.3 

Top View 
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Bottom View 
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Radio Frequency Unit Receiver vS.2 

To View 
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Bottom View 
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Synthesiser Receive 

SK1 
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SK3 

SK4 
SK5 
SK6 

LINEAR MODULATION TECHNOLOGY 
SYNTHESISER PCB VER 3.2 

SK7 
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SK10 

S K 11 
SK12 
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Signal Processing Unit Receiver 
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rf:::\ CHANNEL RECEIVER UNIT 
~----------------~----------------------------------------

~ 
~ 

!Q . , g • 
p -a 
nli F~' a 

.oM 

'1' r 
" 

... .. 
~"d 

.... 

-
T 

700-708MHz veo 
I' ". .. 

~ .... .u 

~t 
g. •• '" - " 

Iii! t:~ 
.. 

; • .. , M~ .. ~ ... ~ f' I:,L·a 

~J 
. .. 'I a. on o. 

'1" 
UM .- .- • M U .. .. u, 

•• • ~ ." a • :. : .. M 
... - M •• .. .. .. r--> ~ - ... c. a • ... 'OM .- M .. M ' -.. _.M - .. .. • - .. ... ... 

~ go _. 
I .. - 'M a' U' U' - ... - -.. .. .. a • g, _M 

~ u. N . ~ ... g, n • - .- N .. 
" ... • u' n 

~ ... = -.- .. -... -- .. .. 0 .. m • - .... Q. , . 'M ; ... -... .- 175-~77MHz. AMPLrF.IER . " ... 
N 

T T T 
CHANNEL SELECT SYNTHESISER ... 

u. 
M =fen t· .. .~ 

.~ .M m ... ... .. - ... "'I ... , ... ..~ 

a. H .M • .. ' . .. .. 
h e .. .... -" i --- u *~. " - ~ I" ~>-'-T .. ~. _ .. - ... 

~ r .. , Uu 

":1 ~ .. .. ~ ~ • .M a • 
M - .. 

1 
.M .~ 

~ 
~ - leu - - :;: u.:. ..... ... m - - .. 

f-'- u • . "~ ... .. - - ,.. " . -- . .. , .. ~ 

~ ~ -"'" - • -fu- r-I DO aw,IIU" 
on ". on ~ ... ~. ... ,- g, 

~ 

g" -_ .. 
n. 

~ T t:" T:!ffir~~-~ 
g. 

~ ~. - -.00 
N' 

I 
_n __ "" 

~. ----c~u .. .. .. "I ' I"; o 1IoCaaot •• ""'" 
U, 
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~----------------------------------------------------------

RX - SPU Top Level 

g SPU/BACK PANEL 
., INTERFACE 

- ~~ -~~ 
:::: m 

-~~ '-3 •. J' _ 

__ ftT· ••• • .. ·L·D 

~ ~ 
• 

f -- SPO/SPEAKER 
•• DJltDI INTERFACE 

I~ 
.,., 

t::::: ;=: ~.:.:'~ 

'" I~t 
mrJl •• spu/eTC •• 

If 
INTERFACE 

; 
i 11 II ~ -- -. , -. II F 

r11' ~ n .. .... n or _ .-.. 
'_2 0.'- ---•• ,-.1 - -- c·. ~ 

-~ .~ ~ .. , 
• 1 ~., 

"'l .. ,_~ 

~ ~:, 

I .; ... :-: .......... s._ 
~ .....-Id .••• _ 

.:. 
~ . r;_ 

~ .. r...:.:: .. ·co- .. ~- -~ 

Ii 

SPO/RFU 

-r- INTERFACE 

.1. 

.. -_ ............... ----..n.u .-.. .... -. .... 
~_DC~ ... . _-

~. 

D 
....c~_ 

"0:1'""" - I=- .. -U -..... . IICII ....... _2 l~ · 2 
2_ S ..... 

~ ~ ... -
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SPU/RFU Analogue Interface 
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ff::\ CHANNEL RECEIVER UNIT 
~-------

Module Parts List 

USA 220 Channel Receiver 

Document No: LM030301003 

Reference 
2 
1 
1 
1 
1 
1 
1 
11 
1 
1 
1 
34 
12 
2 
15 
6 
1 
1 
2 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

Description 
SIDE PANEL 
CONNECTOR BACK BOX 
RECEIVER HOUSING 
RECEIVER FRONT LMT 
T0220 SIL PAD 
TDA SIL PAD 
SERIAL N/D LABEL 
M2.5X6 P/HEAD TORX BZCP 
M3 X 10MM PAN HEAD TORX 
INSULATING TOP HAT T0220 
INSULATING TOP HAT 
M3X6 CSK TORX BZCP 
M3 CRINKLE WASHER 
M3 NUT BZCP 
M3X6 PAN HEAD TORX BZCP 
M3-UNC4 LOCKING SCREWS 
M3 PLAIN WASHER BZCP 
M3 SHAKE PROOF WASHER 
SLEEVE 3 x 20 RUBBER 
RX AUDIO LOOM 
CONN RX LOOM 
RX IN/IDC LOOM 
POWER LOOM RX/TCC 
RX IN/RG196 LOOM 
10 MHz REF LOOM 
RED LE;) B5 RING 
INT POWER LOOM 
4B.3mm HANDLE M3XB FIX 
1000PF FILTER CON 

Issue 1.1 

Stock Number 
L004BSH1004AO 
L004BSH1006A2 
L004BSRll03A2 
L004BSRl104BO 
L020T220IPDAO 
L020TDAIPDXAO 
L026SNLABELBO 
L02925P6MMTAO 
L0293P10~TAO 

L029INSTPH1AO 
L029INSTPHTAO 
L029M3C6MMTAO 
L029M3CWASHAO 
L029M3NUTXXAO 
L029M3P6MMTAO 
L029M3UNCLSAO 
L029M3WASHPAO 
L029M3WASHSAO 
L0323X20SLVAO 
L033RXAUDIOAO 
L033RXLRl!XCO 
L033RXLR2IXCO 
L033RXLR3IXA1 
L033RXLR4IXBO 
L033RXLR5IXAO 
L033RXLR6IXA1 
L033RXLR7IXAO 
L035HANDLESAO 
L066FC1000PAO 

SECTION TWENTY - LM REPEATER SITE SERVICE MANUAL 20-53 



Q CHANNEL EXCITER UNIT 
~-------

21. Channel Exciter Unit 

Contents 

General Assemblies ............................................................................................ 21-3 
Chassis ....................................................................................................... 21-3 

Looms .................................................................................................................... 21-7 
CONN TX Loom ......................................... L033EXLE1IXBO ................... 21-7 
10 MHz Ref Loom ...................................... L033EXLE5IXAO ................... 21-8 
Int Power Loom ......................................... L033EXLE9IXAO ................... 21-9 
PA Conns Loom ......................................... L033EXLE6IXAl.. ............... 21-10 
PA Drive Loom .......................................... L033EXLE4IXAO ................. 21-11 
Power Loom Exciter .................................. L033EXLE3IXAl.. ............... 21-12 
Red LED 260 Ring ..................................... L033EXLE8IXAl.. ............... 21-13 
RF Feedback Loom .................................... L033EXLE7IXAO ................. 21-14 
TX Out Loom ............................................. L033EXLE2IXBO ............... .. 21-15 
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Radio Frequency Unit Exciter ................................................................. 21-17 
Synthesiser Transmit .............................................................................. 21-25 
Signal Processing Unit Exciter ............................................................... 21-27 

Overlays .............................................................................................................. 21-32 
Radio Frequency Unit Exciter v4.3 ......................................................... 21-32 
Radio Frequency Unit Exciter v5.2 ......................................................... 21-34 
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Synthesiser Transmit ........... ...... ....... .............. ............... ......................... 21-51 
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CHANNEL EXCITER UNIT Q 
---------------------------------~ 

PROJECTION :- -f7@ ~lA ~ 
Red Wire N'1 

p , 

START 
SEPARATION 85mm 

FINISH ] 
SK1 PL1 

'A 'A 
PIN FUNCTION PIN - --- ~ Cut Wire N'16 

1 AUDIO(-) 1 

2 AUDIO(+) 9 

I 
I 

180mm ' 5mm 3 GRD 2 

4 GRD 10 ~J 
5 FFSKTX 3 

6 FFSKRX 11 ~ .[]" 
7 CONF 4 - ..I :J. 
8 VOLUME 12 ~ 
9 GRD 5 

10 ON/OFF 13 

11 GLORST 6 

0-12 GRD 14 SK1 PL1 

~ 
Cut Wire N'16 

~ -:;-... 13 SCL 7 • a 
14 SDA 15 1. 

15 (+)8V 8 

16 -
1 • 

L......I 
CO 

PL 1 :- METAL 0 IDC PLUG 15-WAY TYPE CINCH FC15P (or equivalent). Red Wire N'1 ~ 
SK1 :- BUMP-POLARISED IDC 16-WAY TYPE HARTING 09185166813 (or equivalent I.e. Farnell 248-988). 0 -

CABLE :- IDC RIBBON CABLE, GREY 0.05 PITCH (RED LEADING EDGE FOR WIRE N·1). 

Note 1 :- Overall height of SK1 with strain-relief to not exceed 15.5mm max. 

Drawing Up-Issue :- SK1 connector type changed/Note 1 added. 

DRW:- 8LMT0004.L 11 TITLE :- MAT :-. DRAWN :- B.PERRETT. 

ISSUE :- 1.1 CONN TX LOOM. (Part L033EXLE1IX) FIN :- DATE :- 18.4.94. 
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~ CHANNEL EXCITER UNIT 
~----------------------------------

PROJECTION :-

- SK2 

~@O PL1 

~ 
n 

CABLE PIGTAIL @ 
W 

, 

u o 0 
I -

I 
140mm 

PL 1/CABLE ;- OMNI SPECTRA OSMT ANGLE JACK CABLE PIGTAIL 9950-2300-23 (or equivalent). 

SK2 ;- BNC/SK TYPE SUHNER 25 BNC 50-1-1C (or equivalent). 

DRW:- 8LMT0004.L51 TITLE ;- MAT;-. DRAWN;- B.PERRETT. 

~------------------~ ISSUE :- 1.0 10MHz REF LOOM. (Part L033EXLESIX) FIN :- DATE:- 18.4.94. 
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CHANNEL EXCITER UNIT rf:::\ 
---------------------------------~ 

PROJECTION :- ~@-I 

RT1 

~ 
3210.2 WIRE (red) I Strip and tin 5mm at free end. 

I ---I I I I 

160mm 

Rn :- M3 RING TERMINALS TYPE THOMAS AND BETTS DRA3Y (or equivalent I.e. Farnell 150-268). 

WIRE TYPE :- TRI-RATED 8S6231 SIZE 3210.2 RED INSULATION. 

DRW:- 8LMTOO04.L91 TITLE :- MAT:-. DRAWN :- B.PERRETT. 

ISSUE :- 1.0 INTERNAL POWER LOOM. (Part L033EXLE91XAO) FIN :- DATE :- 18.4.94. 
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~ CHANNEL EXCITER UNIT 
~-----------

PROJECTION :-

35mm -----
100mm 

SK2(IDC) 

~_--[;l 
RT1 

Loom2 

35mm 230mm 

RTl :- M3 RING TERMINAL TYPE THOMAS AND BETTS DRA3Y (or equivalent I.e. Farnell 150-288) 

SK1 :-S0LDER BUCKET 9-WAY 0 CONNECTOR (Farnell 105-509). 

SK2ISK3 :- STOCKO IDC SOCKETS MKF8044-6-2-404. 
or STOCKO CRIMP SOCKETS MKH8124-1-0-400. 
(Stocko crimped sockets require contact type RFB8002.003) 

SLEEVES SL 1 TO SL5 ARE HELLER MANN H20BLACK. 

LOOMS 1/2 :-LlGHT MINATURE SCREENED 4-CORE 10/O.lmm. 
FARNELL 140-481 (or equlvalent).EACH SCREEN 

WIRED TO RT1 VIA TAIL UNDER SL1/SL2. 

Note 1:- At SKl solder bucket connections fit H12 Black 1.2mm sleeves 

Note 2:- View of SK1 Is onto solder buckets_ 

SKI/Pin Function 

1 REVERSE 

2 (-)8V 
3 BATTMON 

4 TXlnRX 
5 PATEMP 

6 FORWARD 
7 (+)8V 

8 PA ENABLE 

9 NlU 

4 1 SK3 (IDC) 

~--~ 

Colour SK2IPln SK3IPln 

Red 1 

Green 3 
Red 1 

Green 3 
Blue 4 

Yellow 2 
Blue 4 

Yellow 2 

Note 3:-For Stocko contact Hesto (Henkels-Stocko) Ltd Tel (0707)50882] Drawing Rev :- 35mm tails to RT1 were 60mm (nomlnal).(L083). 

DRW:- 8LMT0004.L61 TITLE :- MAT :-. DRAWN:- B.PERRETT. 

ISSUE:- 1.2 PA CONNS LOOM. (Part L033EXLE61X) TOL :-'10% DATE:- 18.4.94. 
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CHANNEL EXCITER UNIT ~ 
---------------------------------~ 

PROJECTION :- ~@-I 

SK2 
SLEEVE 

PL1 
CABLE PIGTAIL "d}J ~ W 

, 

I 

I 
90mm 

PL1/CABLE :- OMNI SPECTRA OSMT ANGLE JACK CABLE PIGTAIL 9950-2300-23 (or equivalent). 

SK2 :- SMAISK TYPE MIA-COM 2036-5016-00 (or equivalent). 

DRW:- BLMTOO04.L41 TITLE :- MAT:-. DRAWN :- B.PERRETT_ 

ISSUE :- 1.0 PA DRIVE LOOM. (Part L033EXLE4IX) FIN :- DATE :- 1B.4.94. 
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Q CHANNEL EXCITER UNIT 
~-----------

, , , . . . , 
MEWOV£ IURAS ,.,,,,0 S ltAfl;P (OOES :uto ANOlE PRGJEcnoH oaltOTKALEl"ftlHT 

MODlFlCAnoNS 

AO - 181APAlII4 

AI - 09JAUGI1I5 M_. 
__ TIT"WAI -

ro"PIIIOOW(r'MTUNOI U'.) 
A ... ___ 1.11."'" A 

& wr-UI 

DOTAOOID'O~' 
M:D-.u,lIDMlan .... 1ol 
.f\AC.DlIIiMOI"lIlM __ 

.un _VtlIOIO._lttI 
46 

DUKIJIOI.vrQlU_ tw.1 

SOLDER BOTH CABLES TO 
f---._--

SOLDER BUCKETS AS SHOWN 

STRIP AND TIN ~ • 

~ 
~ 

. 
r () r. ~VnVnVnVn:) 0 J 

BLACK 

I EX I - I [ 

\""m 
[ =I 

L -

J 8+2 40 

c C 

COMPONENTS:-
D D 

SOLDER BUCKET 9 WAY 0 PLUG CONNECTOR TYPE ITT ADE9PK81 (FARNELL 105-505) 

M3 RED INSULATED RING TERMINAL 

TRI-RATED BS8231 CABLE SIZE 3210 .2 

-

(GJ w .......... " .. ..... E ..... ...... _Notto,.. A_IiIA' .. St. DIUE".",.S IH""" QUAu n . _ n ,_'M_ .,'m .. ~ .. 
-~.--- ac..", 

,~ 
E ....... "'"' 

C=U.,IIC,:'odiMVon -hnoIoe" --- 2 : 1 
VllGIMUIt 

CHECICEO 
1MClUPI_~-=:;=OfQ.OOT ~,nn' 

OAG,., IHT10Fl 

.... WI! ..... -_ ...... ......-... ,- POWER LOOM EXCITER L033EXLE31X --, , , . • • , 
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CHANNEL EXCITER UNIT ~ 
----~------~ 

PROJECTION :-

RT1::1 S. l_l ___ ...... ~"""""' _____ --. • lED WIRE (red) ~ 

______ b-d"---_~ 
\ LED WIRE (blue) 

RT2 I SLl 

260mm 

SL l/SL2 :- HELLERMAN H15 SLEEVES (or equlvalent).(Front portion of sleeves to be captive in crimped barrel of terminal). 

RT1/RT2 :- M3 RING TERMINALS TYPE THOMAS AND BETTS DRA3Y (or equivalent I.e. Farnell 150-268). 

PANEL MOUNTING LED :- TYPE HERO SMRD 080-82. (Red) (To be supplied with Spring Washer and Locking Nut) 

Modifications. 

1.0 ;- 18.4.94 

A1 :- 5fMAY195 

DAW _. kMTOON.UI 

DRWN°n_P,rtH" 

OCf l151. RRP 

NOTE :- LED Is supplied with red and blue 7/0.2 wires attached and all fixings. Load sleeves, cut wires to specified length and crimp to RT1IRT2. 

DRW:- l033EXlE81X TITLE :- MAT:-. DRAWN :- B.PERRETT. 

ISSUE :- A1 RED lED 260 RING. TOl:- '10mm DATE :- 18.4.94. 
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ff:::\ CHANNEL EXCITER UNIT 
~-----------

PROJECTION :- -&r§ 

SK2. 
SLEEVE 

PL1 
CABLE PIGTAIL '<0=1 ~ W 

, 

I 

I 
160mm 

PL 1/CABLE ;- OMNI SPECTRA OSMT ANGLE JACK CABLE PIGTAIL 9950-2300-23 (or equivalent). 

SK2 ;- SMAISK TYPE MIA-COM 2036-5016-00 (or equivalent). 

DRW:- 8LMTOO04.L71 TITLE :- MAT:-. DRAWN :- B.PERRETT. 

ISSUE :- 1.0 RF FEEDBACK LOOM. (Part L033EXLE7IX) FIN :- DATE :- 18.4.94. 
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CHANNEL EXCITER UNIT tf::\ 
-----------~' 

PROJECTION :- ~@- ~~ - Cut Wire N'16 
,"1 ,'1 

START 
SEPARATION 85mm 

FINISH 
SK1 SK2 

b Il 
PIN FUNCTION PIN - Red Wire N'1 ......- t'i 1 PLLIN 1 

2 PLLOUT 9 

I I 3 RXD 2 180mm ' 5mm 

4 RTS 10 [~ 
5 TXD 3 

6 CTS 11 ~ fh. 
7 SPARE 1 4 - ,---, 

8 SPARE 2 12 0 
9 SERGRD 5 

10 GRD2 13 

11 TX DATA (-) 6 -
12 TX DATA(+) 14 SK1 0 SK2 

Red WireN'1 r:-.. 13 RX DATA(-) 7 ~ ~ 
, 0 

14 RX DATA (+) 15 • 
15 GRD1 8 

16 --
• II 
o a 

SK2:- METAL D IDC SOCKET 15-WAYTYPE CINCH FC15S (or equivalent). ~ Cut Wire N'16 ~ 

SK1 :- BUMP-POLARISED IDC 16-WAY TYPE HARTING 09185166813 (or equivalent I.e. Farnell 248-988). 0 ---
CABLE :- IDC RIBBON CABLE, GREY 0.05 PITCH (RED LEADING EDGE FOR WIRE N"1). 

Note :- Overall height of SK1 with strain relief to not exceed 15.5mm max. 

Drawing Up-Issue :- SKI connector type changed/Note 1 added. 

DRW:- 8LMTOO04.L21 TITLE :- MAT:-. DRAWN :- B.PERRETT. 

ISSUE :- 1.1 TX OUT LOOM. (Part L033EXLE2IX) FIN :- DATE :- 18.4.94. 
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Q CHANN EL EXC ITER UNI T 
~-------

USA 220 Radio Frequency Unit Exciter 

PCB Parts List 

Docurnnent~o:~030401006 

Reference 
C17 
C18 
C2l 
C22 
C23 
C24 
C30 
C3 l 
C32 
C33 
C34 
C35 
C36 
C37 
C38 
C70 
C96 
C12l 
C122 
C123 
C124 
C204 
C211 
C2l2 
C213 
C2l4 
C2l5 
C2l6 
C2l7 
C2l8 
C2l9 
C220 
C221 
C223 
C224 
C225 
C226 
C227 
C228 
C229 
C230 
C23l 
C232 
C233 
C234 
C235 

Description 
CAP SM ELECT luF 50V 20% 
CAP SM ELEC 10uF 16V 20% 
CAP 8M ELEC 10uF l6V 20% 
CAP 100nF X7R ±10% 1206 
CAP 22pF NPO ±5% 0805 
CAP 22pF NPO ±5% 0805 
CAP 100nF X7R ±10% 1206 
CAP 10nF X7R ±10% 0805 
CAP 100pF NPO ±5% 0805 
CAP 120pF NPO ±5% 0805 
CAP 10nF X7R ±10% 0805 
CAP 10nF X7R ±10% 0805 
CAP 10nF X7R ±10% 0805 
CAP 10nF X7R ±10% 0805 
CAP 10nF X7R ±10% 0805 
CAP 10nF X7R ±10% 0805 
CAP 12pF NPO ±5% 0805 
CAP 10nF X7R ±10% 0805 
CAP 100nF X7R ±10% 1206 
CAP SM ELECT 1uF 50V 20% 
CAP 10nF X7R ±10% 0805 
CAP 1nF X7R ±10% 0805 
CAP 100nF X7R ±10% 1206 
CAP 100nF X7R ±10% 1206 
680pF SM NPO 0805 50V 
680pF SM NPO 0805 50V 
680pF SM NPO 0805 50V 
680pF 8M NPO 0805 50V 
CAP 100nF X7R ±10% 1206 
CAP 100nF X7R ±10% 1206 
CAP 68pF NPO ±5% 0805 
CAP 10nF X7R =10% 0805 
CAP 150nF POLYESTER 
CAP 100nF X7R ±10% 1206 
CAP 100nF X7R ±10% 1206 
680pF SM NPO 0805 50V 
680pF SM NPO 0805 50V 
680pF SM NPO 0805 50V 
680pF SM NPO 0805 50V 
CAP 68pF NPO ±5% 0805 
CAP 100nF X7R ±10% 1206 
CAP 100nF X7R ±10% 1206 
CAP 10nF X7R ±10% 0805 
CAP 150nF POLYESTER 
CAP 1nF X7R ±10% 0805 
CAP 12pF NPO ±5% 0805 

Issue 2.0 

Stock ~urnnber 
L067B105BEGAO 
L067B106BECAO 
L067B106BECAO 
L0674104AXGAO 
L06732205NGAO 
L06732205NGAO 
L0674104AXGAO 
L0673103AXGAO 
L06731015NGAO 
L0673l215NGAO 
L0673103AXGAO 
L0673103AXGAO 
L0673103AXGAO 
L0673103AXGAO 
L0673103AXGAO 
L0673103AXGAO 
L06731205NGAO 
L0673103AXGAO 
L0674104AXGAO 
L067B105BEGAO 
L0673103AXGAO 
L0673102AXGAO 
L0674104AXGAO 
L0674104AXGAO 
L0673681ANGAO 
L0673681ANGAO 
L0673681ANGAO 
L0673681ANGAO 
L0674104AXGAO 
L0674104AXGAO 
L06736805NGAO 
L0673103AXGAO 
L06691540PFAO 
L0674l04AXGAO 
L0674104AXGAO 
L0673681ANGAO 
L0673681ANGAO 
L0673681ANGAO 
L0673681ANGAO 
L06736805NGAO . 
L0674104AXGAO 
L0674104AXGAO 
LO 67 31 03AXGAO 
L06691540PF.A0 
L0673102AXGAO 
L06731205NGAO 
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CHANNEL EXCITER UNIT e 
C236 CAP 22pF NPO ±S% 080S L0673220SNGAO 
C237 CAP 12pF NPO ±S% 080S L0673120SNGAO 
C238 CAP 1nF X7R ±10% 080S L0673102AXGAD 
C239 CAP 1nF X7R ±10% 080S L0673102AXGAO 
C240 CAP 10pF NPO ±S% 080S L0673100SNGAO 
C241 CAP 12pF NPO ±S% 080S L0673120SNGAO 
C242 CAP 1nF X7R ±10% 080S L0673102AXGAO 
C243 CAP 1nF X7R ±10% 080S L0673102AXGAO 
C244 CAP 8p2 NPO ±0 .2SpF 080S L067382ZCNGAO 
C24S CAP 8p2 NPO ±0.2SpF 080S L067382ZCNGAO 
C246 CAP 100pF NPO ±5% 0805 L06731015NGAO 
C247 CAP 1nF X7R ±10% 080S L0673102AXGAO 
C248 CAP 1nF X7R ±10% 080S L0673102AXGAO 
C249 CAP 1nF X7R ±10% 080S L0673102AXGAO 
C2S0 CAP lSpF NPO ±S% 080S L06731S0SNGAO 
C2S1 CAP 1nF X7R ±10% 080S L0673102AXGAO 
C2S2 CAP 8p2 NPO ±0.25pF 080S L067382ZCNGAO 
C2S3 CAP 8p2 NPO ±0 .25pF 080S L067382ZCNGAO 
C2S4 CAP 6p8 NPO ±0.2SpF 080S L067368ZCNGAO 
C2SS CAP 12pF NPO ±S% 080S L0673120SNGAO 
C2S6 CAP 22pF NPO ±S% 080S L0673220SNGAO 
C2S7 CAP 1nF X7R ±10 % 080S L0673102AXGAO 
C2S8 CAP 1nF X7R ±10 % 0805 L0673102AXGAO 
C2S9 CAP 1nF X7R ±10% 0805 L0673102AXGAO 
C260 CAP 4p7 NPO ±0 .2Sp 080S L067347ZCNGAD 
C261 CAP lSpF NPO ±S% 0805 L06731S0SNGAD 
C262 CAP 8M ELEC 10uF 16V 20% L067B106BECAD 
C263 CAP 1nF X7R ±10% 080S L0673102AXGAD 
C264 CAP 1nF X7R ±lO% 080S L0673102AXGAO 
C26S CAP 12pF NPO ±S% 0805 L0673120SNGAD 
C266 CAP 1nF X7R ±10% 080S L0673102AXGAD 
C267 CAP 6p8 NPO ±0.2SpF 080S L067368ZCNGAO 
C268 CAP 1nF X7R ±10% 080S L0673102AXGAO 
C269 CAP 1nF X7R ±10% 080S L0673102AXGAO 
C270 CAP 1nF X7R ±10% 0805 L0673102AXGAO 
C271 CAP lSpF NPO ±S% 080S L06731S0SNGAO 
C272 CAP 1nF X7R ±10% 080S L0673102AXGAO 
C273 CAP 8p2 NPO ±0.25pF 080S L067382ZCNGAD 
C274 CAP 8p2 NPO ±0.25pF 080S L067382ZCNGAO 
C27S CAP 10uF 16V 20% [8M C] L0679106BTCAO 
C276 CAP 10uF 16V 20% [8M C] L0679106BTCAO 
C277 CAP 10uF 16V 20% [8M C] L0679106BTCAO 
C278 CAP 10uF 16V 20% [8M C] L0679106BTCAO 
C279 CAP 10uF 16V 20% [8M C] L0679106BTCAO 
C280 CAP 100nF X7R ±10% 1206 L0674104AXGAO 
C281 CAP 10uF 16V 20% [8M C] L0679106BTCAO 
C282 CAP 100nF X7R ±10% 1206 L0674104AXGAO 
C283 CAP 330pF NPO ±5% 080S L0673331SNGAO 
C284 CAP 330pF NPO ±5% 080S L0673331SNGAO 
C28S CAP 100nF X7R ±10% 1206 L0674104AXGAO 
C286 CAP 100nF X7R ±10% 1206 L0674104AXGAO 
C287 CAP 100nF X7R ±10% 1206 L0674104AXGAD 
C290 CAP 1nF X7R ±10% 0805 L0673102AXGAO 
C291 CAP 1nF X7R ±10% 0805 L0673102AXGAO 
C293 CAP 1nF X7R ±10% 0805 L0673102AXGAO 
C294 CAP 1nF X7R ±10% 080S L0673102AXGAO 
C29S CAP lSpF NPO ±S% 080S L06731S0SNGAO 
C297 CAP lSpF NPO ±S% 080S L06731S0SNGAD 
C298 CAP 1nF X7R ±10% 080S L0673102AXGAO 
C299 CAP 1nF X7R ±10% 080S L0673102AXGAO 
C300 CAP 1nF X7R ±10% 080S L0673102AXGAD 
C301 CAP 1nF X7R ±10% 0805 L0673102AXGAO 
C302 CAP 1nF X7R ±10% 0805 L0673 1 02AXGAO 
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Q CHANNEL EXCITER UNIT 
~--------------------

C303 
C304 
C30S 
C306 
C307 
C308 
C309 
C310 
C311 
C312 
C313 
C314 
C31S 
C316 
C317 
C318 
C319 
C322 
C323 
C324 
C32S 
C326 
C327 
C328 
C329 
C330 
C3S0 
C3S1 
C3S2 
C3S6 
C3S7 
D3 
D4 
DS 
D6 
D7 
D16 
D17 
D18 
D19 
D20 
D21 
D22 
D23 
D24 
D2S 
D26 
D27 
IC1 
IC2 
IC8 
IC9 
ICll 
IC12 
IC2S 
IC26 
IC27 
IC28 
IC29 
IC30 
IC31 
IC32 
IC33 

CAP 1nF X7R ±10% 0805 
CAP 1nF X7R ±10% 080S 
CAP 1nF X7R ±10% 080S 
1uF LEADED POLY SOV 20% 
1uF LEADED POLY SOV 20% 
CAP SM ELECT 1uF SOV 20% 
CAP 100nF X7R ±10% 1206 
CAP 1nF X7R ±10% 0805 
CAP 1nF X7R ±10% 080S 
CAP 100pF NPO ±S% 080S 
CAP 1 00pF NPO ±5% 080S 
CAP 100pF NPO ±S% 080S 
CAP 100pF NPO ±S% 080S 
CAP 100pF NPO ±5% 080S 
CAP 100pF NPO ±S% 080S 
CAP 1nF X7R ±10% 080S 
CAP 1nF X7R ±10% 080S 
CAP 100nF X7R ±10% 1206 
CAP 1nF X7R ±10% 0805 
CAP 1nF X7R ±10% 080S 
CAP 1nF X7R ±10% 080S 
CAP 1nF X7R ±10% 080S 
CAP 100pF NPO ±5% 080S 
CAP 1 00pF NPO ±5% 080S 
CAP 12pF NPO ±S% 0805 
CAP 12pF NPO ±S% 0805 
36p SM NPO 080S 50V 5% 
36p SM NPO 080S 50V 5% 
CAP lSpF NPO ±S% 0805 
CAP 100pF NPO ±S% 080S 
CAP lS0nF POLYESTER 
HSMP 3800 [SOT-2 3] 
HSMP 3800 [SOT-23] 
HSMP 3800 [SOT-23] 
HSMP 3800 [SOT-23] 
HSMP 3800 [SOT-23] 
BAT18 [SOT-23] 
BATlB [SOT-23] 
BATlB [SOT-23] 
BAT18 [SOT-23] 
BAT18 [SOT-23] 
BATlB 1:S0T-23] 
BBS1S [SOD-123] 
BBS1S [SOD-123] 
HSMP 3800 [SOT-23] 
HSMP 3800 [SOT-23] 
HSMP 3800 [SOT-23] 
BASl6 [SOT 23 ] 
78L08 [SO-8] 
LMC66 0AIM [SO-14] 
74HCTOO [SO-l4] 
74HCT04 [SO-l4] 
74HC373 SO-20W 
78LOS [SO-8 ] 
TL0741D [SO-l4] 
OP-27GS [SO-8] 
NESS37 [ 8-DIL ] 
74HCT40S2 [SO-16] 
TL0741D [SO-l4 ] 
OP-27GS [SO-8 ] 
NESS37 [8-DIL] 
74HCT04 [SO-l4 ] 
TL0741D [SO-l4] 

L0673102AXGAO 
L0673102AXGAO 
L0673102AXGAO 
L066910SBPGAO 
L066910SBPGAO 
L067B10SBEGAO 
L0674104AXGAO 
L0673102AXGAO 
L0673102AXGAO 
L0673101SNGAO 
L0673101SNGAO 
L06731015NGAO 
L0673101SNGAO 
L0673101SNGAO 
L0673101SNGAO 
L0673102AXGAO 
L0673102AXGAO 
L0674104AXGAO 
L0673102AXGAO 
L0673102AXGAO 
L0673102AXGAO 
L0673102AXGAO 
L0673101SNGAO 
L0673101SNGAO 
L0673120SNGAO 
L06731205NGAO 
L0673360SNGAO 
L0673360SNGAO 
L0673150SNGAO 
L0673101SNGAO 
L06691540PFAO 
L063SHP3800AO 
L063SHP3800AO 
L063SHP3800AO 
L063SHP3800AO 
L063SHP3800AO 
L063SBAT18XAO 
L063SBAT18XAO 
L063SBAT18XAO 
L063SBAT18XAO 
L063SBAT18XAO 
L063SBAT18XAO 
L063SBBS15XAO 
L063SBBS15XAO 
L063SHP3800AO 
L063SHP3800AO 
L063SHP3800AO 
L063SBAS16XAO 
LOS778L08SXAO 
LOS7LMC660MAO 
LOS7HCTOOSXAO 
L057HCT04SXAO 
L057HC373SXAO 
L05778LOSSXAO 
LOS7TL0741DAO 
L057S0P27GSAO 
LOS7SS537XXAO 
LOS7HCT4052AO 
L057TL0741DAO 
L057S0P27GSAO 
L057SSS37XXAO 
LOS7HCT04SXAO 
L057TL0741DAO 
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----------~ 

21 - 20 

IC34 
IC35 
IC37 
IC38 
IC39 
IC40 
IC4l 
I C42 
IC43 
L9 
L38 
L39 
L40 
L41 
L42 
L43 
L44 
L45 
L46 
L47 
L48 
L49 
L50 
L51 
L52 
L53 
L54 
L55 
MX4 
MX5 
MX6 
MX7 
PCB1 
PL3 
PL4 
PL6 
PL7 
PL8 
PLl3 
PL14 
PL15 
R8 
R9 
R10 
Rll 
R17 
R18 
R22 
R23 
R28 
R29 
R30 
R31 
R32 
R33 
R34 
R35 
R36 
R37 
R38 
R39 
R40 
R41 

78L05 [SO-8) 
79L05 [TO-92) 
OP37GS [SO-8) 
OP37GS [SO-8) 
OP37GS [SO-8) 
OP37GS [SO-8) 
74HCT4051 [SO-14] 
BA15532F [SO-8] 
78L15 [SO-8) 
IND 220nH 10% [1008 ] 
IND 39nH 5% (1008) 
IND 39nH 5% (10 0 8) 
IND 39nH 5% [1008] 
IND 39nH 5% [1008] 
IND 39nH 5% [1008] 
IND 39nH 5% (10 0 8) 
IND 39nH 5% [10 0 8] 
IND 39nH 5% [10 0 8] 
IND 39nH 5% (1008) 
IND 39nH 5% [1 008] 
IND 39nH 5% (10 0 8) 
IND 39nH 5% [1008] 
IND 39nH 5% [1008] 
IND 22nHo10% (1 00 8 ) 
IND 22nH 10% [1 008 ] 
180n SM CHIP 1008 1 0% 
IND 47nH 10 % (1 0 08 ) 
IND 47nH 10% [1 008 ] 
TUF-1 FREQUENCY MIXER 
TUF-1 FREQUENCY MIXER 
TUF-1 FREQUENCY MIXER 
TUF-1 FREQUENCY MIXER 
RFU PCB 
4 X 1 LATCHED PIN HEADER 
4 X 1 LATCHED PIN HEADER 
50_ SUB MIN COAX CON SM 
50_ SUB MIN COAX CON SM 
50_ SUB MIN COAX CON SM 
3 X 1 TERMINAL STRIP 
3 X 1 TERMINAL STRIP 
6 X 1 TERMINAL STRIP 
RES 39K O.lW ±2% 0805 
RES 1 0K O.lW ±2% 0805 
RES 2K2 o . lW ±2% 0805 
RES 1 0K o . lW ±2% 0805 
RES 39K o.lW ±2% 0805 
RES 1 0K o.lW ±2% 0805 
RES 2K2 o.lW ±2% 0805 
RES 1 0K o . lW ±2% 0805 
RES l OO K o.lW ±2% 0805 
RES 1 0K o.lW ±2% 0805 
RES 3K3 o.lW ±2% 0805 
RES 220K o.lW ±2% 0805 
RES 330R o.lW ±2% 0805 
RES 1K o .lW ±2% 0805 
RES lOOK o.lW ±2% 0805 
RES 15 0K o.lW ±2% 0805 
RES 330R o.lW ±2% 0805 
RES 10K O.lW ±2% 0805 
RES 3K3 O.lW ±2% 0805 
RES 150R O.lW ±2% 0805 
RES lOR O.lW ±2% 0805 
RES 470R o.lW ±2% 0805 

L05778L05SXAO 
L05779L05LXAO 
L057S0P37GSAO 
L057S0P37GSAO 
L057S0P37GSAO 
L057S0P37GSAO 
L057HCT4051AO 
L057S5532XXAO 
L05778L15SXAO 
L06482240CXAO 
L06483935CXAO 
L06483935CXAO 
L06483935CXAO 
L06483935CXAO 
L06483935CXAO 
L06483935CXAO 
L06483935CXAO 
L06483935CXAO 
L06483935CXAO 
L06483935CXAO 
L06483935CXAO 
L06483935CXAO 
L06483935CXAO 
L06482230CXAO 
L06482230CXAO 
L0649183ACXAO 
L0648473ACXAO 
L0648473ACXAO 
L057TUF-1XXAO 
L057TUF-1XXAO 
L057TUF-1XXAO 
L057TUF-1XXAO 
L001RFUPCBXBO 
L0l34X12MMPAO 
L0l34X12MMPAO 
L0l30SMTPCBAO 
L0130SMTPCBAO 
L0l30SMTPCBAO 
LOl3 03X1 TSXAO 
L01303X1TSXAO 
L01306X1TSXAO 
L07133932POAO 
L07131032POAO 
L07132222POAO 
L07131032POAO 
L07133932POAO 
L07131032POAO 
L07132222POAO 
L07131032POAO 
L0713l042POAO 
L07131032POAO 
L07133322POAO 
L07132242POAO 
L07133312POAO 
L07131022POAO 
L07131042POAO 
L07131542POAO 
L07133312POAO 
L07131032POAO 
L07133322POAO 
L0713l512POAO 
L07131002POAO 
L07134712pOAO 
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R42 RES 2K7 O. lW ±2% 0805 L07132722POAO 
R43 RES 33R O.lW ±2% 0805 L07133302POAO 
R44 RES 1K O.lW ±2% 0805 L07131022POAO 
R45 RES 470R O. l W ±2% 0805 L07134712POAO 
R46 RES 2K7 O. l W ±2% 0805 L07132722POAO 
R47 RES 33R O.lW ±2% 0805 L07133302POAO 
R48 RES 1K O.lW ±2% 0805 L07131022POAO 
R49 RES 470R O. l W ±2% 0805 L07134712POAO 
R50 RES 2K7 O.lW ±2% 0805 L07132722POAO 
R5 1 RES 33R O.lW ±2% 0805 L07133302POAO 
R107 RES 10K O.lW ±2% 0805 L0713 1032POAO 
R108 RES 4K7 O.lW ±2% 0805 L07134722POAO 
R109 RES 470R O. l W ±2% 0805 L0713 4 712 POAO 
Rll0 RES 150R O.lW ±2% 0805 L0713 1512POAO 
R175 RES 100R O. l W ±2% 0805 L07131012POAO 
R176 RES 100R O. l W ±2% 0805 L07131012POAO 
R177 RES 390R O. l W ±2% 0805 L07133912POAO 
R178 RES 10K O.lW ±2% 0805 L07131032POAO 
R179 RES 10K O.lW ±2% 0805 L07131032POAO 
R180 RES 56K O.lW ±2% 0805 L07135632POAO 
R18 1 RES 56K O.lW ±2% 0805 L07135632POAO 
R182 RES 27K O.lW ±2% 0805 L07132732POAO 
R183 RES 27K O.lW ±2% 0805 L07132732POAO 
R184 RES 4K7 O.lW ±2% 0805 L07134 722 POAO 
R185 RES 39K O. lW ±2% 0805 L07133932POAO 
R186 RES 27K O.lW ±2% 0805 L07132732POAO 
R187 RES 27K O.lW ±2% 0805 L07132732POAO 
R188 RES 43K O. lW ±2% 0805 L07134332POAO 
R189 RES 39K O.lW ±2% 0805 L07133932POAO 
R190 RES 1K O.lW ±2% 0805 L07131022POAO 
R191 RES 4K7 O.lW ±2% 0805 L07134722POAO 
R192 RES lOOK O.lW ±2% 0805 L07131042POAO 
R193 RES 4K7 O.lW ±2% 0805 L07134722POAO 
R194 RES 1MO O.lW ±2% 0805 L07131052POAO 
R196 RES 10K O.lW ±2% 0805 L07131032POAO 
R197 RES 820R O.lW ±2% 0805 L07138212POAO 
R198 RES 100R O.lW ±2% 0805 L07131012POAO 
R199 RES 100R O.lW ±2% 0805 L07131012POAO 
R200 RES 390R O.lW ±2% 0805 L07133912POAO 
R201 RES 10K O.lW ±2% 0805 L07131032POAO 
R202 RES 10K O.lW ±2% 0805 L07131032POAO 
R203 RES 56K O.lW ±2% 0805 L07135632POAO 
R204 RES 56K O. lW ±2% 0805 L07135632POAO 
R205 RES 27K O. lW ±2% 0805 L07132732POAO 
R206 RES 27K O. lW ±2% 0805 L07132732POAO 
R207 RES 4K7 O.lW ±2% 0805 L07134722POAO 
R208 RES 39K O.lW ±2% 0805 L07133932POAO 
R209 RES 27K O.lW ±2% 0805 L07132732POAD 
R210 RES 27K O.lW ±2% 0805 L07132732POAO 
R211 RES 43K O.lW ±2% 0805 L07134332POAD 
R212 RES 39K O.lW ±2% 0805 L07133932POAD 
R213 RES 4K7 O.lW ±2% 0805 L07134722POAD 
R214 RES 1K O.lW ±2% 0805 L07131022POAO 
R215 RES 4K7 O.lW ±2% 0805 L07134722POAD 
R216 RES lOOK O.lW ±2% 0805 L07131042POAO 
R2 17 RES 1MO O.lW ±2% 0805 L0713 1052POAD 
R2 18 RES 10K O.lW ±2% 0805 L07131032POAD 
R219 RES 820R O.lW ±2% 0805 L07138212POAO 
R220 RES 1K8 O.lW ±2% 0805 L07131822POAO 
R221 RES 1K8 O.lW ±2% 0805 L07131822POAO 
R22 2 RES 1K8 O.lW ±2% 0805 L07131822POAD 
R223 RES 1K8 O.lW ±2% 0805 L0713182 2 POAD 
R224 RES 1K8 O. lW ±2% 0805 L07131822POAD 
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R225 RES 1K8 O. l W ±2% 0805 L07131822POAO 
R226 RES lOOK O.lW ±2% 0805 L07131042POAO 
R227 RES lOOK O.lW ±2% 0805 L07131042POAO 
R228 RES 4K7 O.lW ±2% 0805 L07134722POAO 
R229 RES 2K2 O.lW ±2% 0805 L07132222POAO 
R230 RES 470R O.lW ±2% 0805 L07l34712POAO 
R23l RES 100R O.lW ±2% 0805 L07l3l0l2POAO 
R233 RES 330R O.lW ±2% 0805 L07133312POAO 
R234 RES 18R O.lW ±2% 0805 L07l31802POAO 
R235 RES 330R O.lW ±2% 0805 L07133312POAO 
R236 RES 51R O.lW ±2% 0805 L07135l02POAO 
R237 RES 51R O.lW ±2% 0805 L07135102POAO 
R238 RES 51R O.lW ±2% 0805 L07135102POAO 
R239 RES 100R O.lW ±2% 0805 L07131012POAO 
R240 RES 27K O.lW ±2% 0805 L07l32732POAO 
R241 RES 56K O.lW ±2% 0805 L07135632POAO 
R242 RES 56K O.lW ±2% 0805 L07135632POAO 
R243 RES 56K O.lW ±2% 0805 L07135632POAO 
R244 RES 220K O.lW ±2% 0805 L07132242POAO 
R245 RES 220K O.lW ±2% 0805 L07132242POAO 
R246 RES 220K O.lW ±2% 0805 L07132242POAO 
R247 RES 15K O.lW ±2% 0805 L0713l532POAO 
R248 RES 10K O.lW ±2% 0805 L07131032POAO 
R249 RES lOOK O. lW ±2% 0805 L07131042POAO 
R250 RES 10K O.lW ±2% 0805 L07131032POAO 
R251 RES lOOK O.lW ±2% 0805 L07131042POAO 
R252 RES 4K7 O.lW ±2% 0805 L07134722POAO 
R253 RES 10K O.lW ±2% 0805 L0713l032POAO 
R254 RES 2K7 O.lW ±2% 0805 L07132722POAO 
R255 RES 1K O.lW ±2% 0805 L07131022POAO 
R256 RES 470R O.lW ±2% 0805 L071347l2POAO 
R257 RES 150R O.lW ±2% 0805 L07131512POAO 
R258 RES 3K9 O.lW ±2% 0805 L07133922POAO 
R259 RES 820R O.lW ±2% 0805 L07138212POAO 
R260 RES 1K O.lW ±2% 0805 L07l31022POAO 
R261 RES 4R7 O.lW ±2% 0805 L071347Z2POAO 
R262 RES lOR O.lW ±2% 08 05 L07131002POAO 
R263 RES 100R O.lW ±2% 0805 L07131012POAO 
R264 RES 4K7 O.lW ±2% 0805 L07134722POAO 
R265 RES 2K2 O. lW ±2% 0805 L07132222POAO 
R266 RES 1K O.lW ±2% 0805 L07131022POAO 
R267 RES 100R O.lW ±2% 0805 L0713l0l2POAO 
R269 RES 330R O. lW ±2% 0805 L07133312POAO 
R270 RES 18R O.lW ±2% 0805 L07l3l802POAO 
R271 RES 330R O.lW ±2% 0805 L07133312POAO 
R272 RES 51R O.lW ±2% 0805 L07135l02POAO 
R273 RES 68R O.lW ±2% 0805 L07136802POAO 
R274 RES 100R O.lW ±2% 0805 L071310l2POAO 
R275 RES 330R O.lW ±2% 0805 L07133312POAO 
R276 RES 18R O. lW ±2% 0805 L0713l802P OAO 
R277 RES 330R O.lW ±2% 0805 L071333l2POAO 
R278 RES 51R O.lW ±2% 0805 L07135102POAO 
R279 RES lK O.lW ±2% 0805 L07131022POAO 
R280 RES lK O.lW ±2% 0805 L07131022POAO 
R28l RES 15K O.lW ±2% 0805 L0713l532POAO 
R282 RES lOR O.lW ±2% 0805 L0713l002POAO 
R283 RES lOR O.lW ±2% 0805 L07131002pOAO 
R284 RES lK O. lW ±2% 0805 L07131022POAO 
R285 RES 15K O.lW ±2% 0805 L0713l532POAO 
R286 RES lK O.lW ±2% 0805 L0713l022POAO 
R287 RES 68R O. lW ±2% 0805 L07136802POAO 
R288 RES 100R O.lW ±2% 0805 L0713l0l2POAO 
R289 RES 51R O.lW ±2% 0805 L07135l02POAO 

21 - 22 SECTION TWENTY-ONE - LM REPEATER SITE SERVICE MANUAL 



e CHANNEL EXCITER UNIT 

R290 RES 1K O.lW ±2% 0805 L07131022POAO 
R291 RES 1K8 O.lW ±2% 0805 L07131822POAO 
R292 RES 1K8 O.lW ±2% 0805 L07131822POAO 
R293 2KO SMD SINGLE TURN POT L0719202XT4AO 
R294 RES 15K O.lW ±2% 0805 L07131532POAO 
R295 RES l OR O.lW ±2% 0805 L07131002POAO 
R296 RES lOR O.lW ±2% 0805 L07131002POAO 
R297 RES 1K O.lW ±2% 0805 L07131022POAO 
R298 RES 15K O.lW ±2% 0805 L07131532POAO 
R299 RES 330R O.lW ±2% 0805 L07133312POAO 
R300 RES 18R O.lW ±2% 0805 L07131802POAO 
R301 RES 330R O.lW ±2% 0805 L071333 12POAO 
R302 RES 33K O.lW ±2% 0805 L07133332POAO 
R303 RES 33K O.lW ±2% 0805 L07133332POAO 
R304 RES 47K O.lW ±2% 0805 L0713(' 732POAO 
R305 RES 47K O.lW ±2% 0805 L07134732POAO 
R306 RES 1MO O.lW ±2% 0805 L07131052POAO 
R307 RES 10K O.lW ±2% 0805 L07131032POAO 
R308 RES 10K O.lW ±2% 0805 L07131032POAO 
R309 RES 330R O. lW ±2% 0805 L07133312POAO 
R310 RES 15K O. lW ±2% 0805 L07131532POAO 
R311 RES 4K7 O.lW ±2% 0805 L07134722POAO 
R312 RES 10K O.lW ±2% 0805 L07131032POAO 
R313 RES 10K O.lW ±2% 0805 L07131032POAO 
R314 RES 330R O.lW ±2% 0805 L07133312POAO 
R315 RES 120R O.lW ±2% 0805 L07131212POAO 
R316 RES 51R O.lW ±2% 0805 L07135102POAO 
R317 RES 120R O. lW ±2% 0805 L07131212POAO 
R318 RES 330R O.lW ±2% 0805 L07133312POAO 
R319 RES 4K7 O.lW ±2% 0805 L07134722POAO 
R320 RES 18R O. lW ±2% 0805 L07131802POAO 
R321 RES 3K9 O. lW ±2% 0805 L07133922POAO 
R322 RES 330R O.lW ±2% 0805 L07133312POAO 
R323 RES 4K7 O.lW ±2% 0805 L07134722POAO 
R324 RES 18R O.lW ±2% 0805 L07131802POAO 
R326 RES 1K O. lW ±2% 0805 L07131022POAO 
R327 RES 2K2 O.lW ±2% 0805 L07132222POAO 
R328 RES 10K O. lW ±2% 0805 L07131032POAO 
R335 RES 390K O.lW ±2% 0805 L07133942POAO 
R336 RES 390K O.lW ±2% 0805 L07133942POAO 
R338 RES 470K O.lW 2% 0805 L07134742POAO 
R339 RES 470K O.lW 2% 08 05 L07134742POAO 
R340 RES lOOK O.lW ±2% 0805 L07131042POAO 
R341 RES lOOK O.lW ±2% 0805 L07131042POAO 
R342 RES ORO O. lW 0805 L071300Z2POAO 
R345 RES ORO O.lW 0 805 L071300Z2POAO 
R347 RES ORO O.lW 0805 L071300Z2POAO 
R348 RES ORO O.lW 08 0 5 L071300Z2POAO 
R349 RES ORO O.lW 0805 L071300Z2POAO 
R350 RES ORO O.lW 0805 L071300Z2POAO 
R351 4R7 SM CHIP 0805 O.lW 5% L071347Z5POAO 
R352 4R7 SM CHIP 0805 O.lW 5% L071347Z5POAO 
R358 RES 51R O. lW ±2% 0805 L07135102POAO 
SKl 10 X 2 SOCKET STRIP L0 1 310X2SKTAO 
SK2 7 X 2 SOCKET STRIP L01307X2SKTAO 
Tl 44nH TRANSFORMER [1812] L0 0 77P2998AAO 
T2 44nH TRANSFORMER [1812] LOO77P2998AAO 
T3 44nH TRANSFORMER [1812] LOO77P2998AAO 
TR2 BC846A [SOT-23] L060SBC846AAO 
TR3 BC856A [SOT-23] L060SBC856AAO 
TR5 BC846A [SOT-23] L060SBC846AAO 
TR7 BC856A [SOT-23] L060SBC856AAO 
TR8 BFS17A [SOT-23] L060SBFS17AAO 
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TR18 
TR26 
TR27 
TR28 
TR29 
TR30 
TR3I 
TR32 

BFS17A [SOT-23) 
BFS17A [SOT-23) 
BC 86 9 [SOT-89) 
BC 8 46A [SOT-23) 
BC846A [SOT-23) 
BFS17A [SOT-23) 
BFQ19 [SOT-89) 
BFS17A [SOT-23 ) 

L060 SBFS17AAO 
L060SBFS17AAO 
L060SBC869XAO 
L060 SBC846AAO 
L060SBC846AAO 
L060SBFS17AAO 
L060SBFQ19XAO 
L060SBFS17AAO 
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USA 220 Synthesiser Transmit 

PCB Parts List 

Document No: LM030401014 

Reference 
C1 
C2 
C3 
C4 
cs 
C6 
C7 
C8 
C9 
C10 
C12 
C14 
C1S 
C16 
C17 
C18 
C19 
C22 
C23 
C24 
C2S 
C26 
C27 
C28 
C29 
C30 
C31 
C33 
C34 
C3S 
C36 
C37 
C38 
C39 
C40 
C41 
01 
H1 
IC1 
IC2 
IC3 
IC4 
ICS 
IC6 
L2 
L3 

Description 
CAP SM ELECT 1uF SOV 20% 
CAP 100nF X7R ±10% 1206 
CAP SM ELECT 1uF SOV 20% 
CAP 100nF X7R ±10% 1206 
CAP SM ELEC 10uF 16V 20% 
CAP 100pF NPO ±S% 080S 
CAP 10nF X7R ±10% 080S 
CAP 2p2 NPO O.lpF 080S 
CAP 1p8 NPO O.lpF 080S 
CAP 2p2 NPO ±0.2Sp 080S 
CAP 100pF NPO ±S% 080S 
CAP 100pF NPO ±S% 080S 
CAP 100pF NPO ±S% 080S 
CAP 1nF X7R ±10% 080S 
CAP 1nF X7R ±10% 080S 
CAP 1nF X7R ±10% 080S 
CAP 4p7 NPO ±0.2Sp 080S 
CAP 1nF X7R ±10% 080S 
CAP 1nF X7R ±10% 080S 
CAP 12pF NPO ±S% 080S 
CAP 12pF NPO ±S% 080S 
CAP 100pF NPO ±S% 080S 
CAP 1nF X7R ±10% 080S 
CAP 330pF NPO ±S% 080S 
CAP 10nF X7R ±10% 080S 
CAP SM ELEC 10uF 16V 20% 
CAP 10nF X7R ±10% 080S 
CAP 1nF X7R ±10% 080S 
CAP 100nF X7R ±10% 1206 
CAP 100nF X7R ±10% 1206 
CAP 10nF X7R ±10% 080S 
CAP SM ELEC 10uF .16V 20% 
CAP 100pF NPO ±S% 080S 
CAP 100pF NPO ±S% 080S 
CAP 1nF X7R ±10% 080S 
CAP 1nF NPO S% 080S 
BBS1S [SOO-123] 
SYNTH SCREENING CAN NO.1 
78LOS [SO-8] 
78LOS [SO-8] 
UPBS8SG [SO-8] 
SP871S [MP8] 
NJ88C28 IG NPAS [N?20] 
BA1SS32F [SO-8] 
INO 39nH 5% [1008] 
INO 39nH S% [1008] 

Issue 3.4 

Stock Number 
L067B10SBEGAO 
L0674104AXGAO 
L067B10SBEGAO 
L0674104AXGAO 
L067B106BECAO 
L0673101SNGAO 
L0673103AXGAO 
L067322Z0NXAO 
L067318Z0NXAO 
L067322ZCNGAO 
L0673101SNGAO 
L0673101SNGAO 
L0673101SNGAO 
L0673102AXGAO 
L0673102AXGAO 
L0673102AXGAO 
L067347ZCNGAO 
L0673102AXGAO 
L0673102AXGAO 
L0673120SNGAO 
L0673120SNGAO 
L0673101SNGAO 
L0673102AXGAO 
L0673331SNGAO 
L0673103AXGAO 
L067B106BECAO 
L0673103AXGAO 
L0673102AXGAO 
L0674104AXGAO 
L0674104AXGAO 
L0673103AXGAO 
L067B106BECAO 
L0673101SNGAO 
L0673101SNGAO 
L0673102AXGAO 
L0673102SNGAO 
L063SBBS1SXAO 
L004SYNSCN1AO 
LOS778LOSSXAO 
LOS778LOSSXAO 
LOS7UPBS85GAO 
LO S 7 SP871SSAO 
LOS7S88C28SAO 
LOS7SSS32XXAO 
L0648393SCXAO 
L06483935CXAO 
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L4 IND 1uH 10% [10 0B] L064B1050CXAO 
PCB1 PCB SYNTHESISER L001SYNPCBXCO 
R1 RES lOR O.lW ±2% OB05 L07131002POAO 
R2 RES 1BRO.1W±2% OB05 L07131B02POAO 
R3 RES BK2 O. lW ±2% OB05 L0713B222POAO 
R4 RES 220R O.lW ±2% OB05 L07132212POAO 
R5 RES 10K O.lW ±2% DB 05 L07l31032POAO 
R6 RES 10K O.lW ±2% DB 05 L07131032POAO 
R7 RES 4K7 O.lW ±2% OB05 L07134722POAO 
RB RES 220R O.lW ±2% OB05 L071322l2POAO 
R9 RES 51R O.lW ±2% DB 05 L07135102POAO 
R16 RES 4K7 O. lW ±2% OB05 L07134722POAO 
R17 RES 10K O.lW ±2% OB05 L07131032POAO 
R1B RES 150R O.lW ±2% OB05 L07131512POAO 
R19 RES lOR O.lW ±2% OB05 L07131002POAO 
R20 RES 22K O.lW ±2% OB05 L07132232POAO 
R21 RES 330K O. lW 2% OB05 L07133342POAO 
R22 RES 2K2 O.lW ±2% OB05 L07132222POAO 
R23 RES 10K O.lW ±2% DB 05 L07131032POAO 
R24 RES 10K O.lW ±2% OB05 L0713l032POAO 
R25 RES 10K O.lW ±2% OB05 L07131032POAO 
R26 RES 10K O.lW ±2% OB05 L07131032POAO 
R27 RES lOR O.lW ±2% OB05 L07131002POAO 
R29 RES 1K O. lW ±2% OB05 L07131022POAO 
R30 RES 100R O.lW ±2% OB05 L07131012POAO 
R31 RES 91R O.lW ±2% OB05 L07139102POAO 
R32 RES B2R O.lW ±2% OB05 L0713B202POAO 
R33 RES 91R O.lW ±2% OB05 L07139102POAO 
R34 RES ORO O.lW OB05 L071300Z2POAO 
SKI 025 MINI SPRING SOCKET L013025CCXXAO 
SK2 025 MINI SPRING SOCKET L013025CCXXAO 
SK3 025 MINI SPRING SOCKET L013025CCXXAO 
SK4 025 MINI SPRING SOCKET L013025CCXXAO 
SK5 025 MINI SPRING SOCKET L013025CCXXAO 
SK6 025 MINI SPRING SOCKET L013025CCXXAO 
SK7 025 MINI SPRING SOCKET L013025CCXXAO 
SKB 025 MINI SPRING SOCKET L013025CCXXAO 
SK9 025 MINI SPRING SOCKET L013025CCXXAO 
SK10 025 MINI SPRING SOCKET L013025CCXXAO 
SKll 025 MINI SPRING SOCKET L013025CCXXAO 
SK12 025 MINI SPRING SOCKET L013025CCXXAO 
TLI 1000MHz RESONATOR (SM) L055RESI02AAO 
TRI BFR92A [SOT 23] L060SBFR92AAO 
TR2 BFR92A [SOT 23] L060SBFR92AAO 
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USA 220 Signal Processing Unit Exciter 

Software Parts List 

Document No: LM030501003 Issue 1.0 

Reference Description Stock Number 
U23 s/w SPU EXCITER U23 LOW L058SPUEU23AO 
U24 S/W SPU EXCITER U24 HIGH L058SPUEU24AO 

PCB Parts List 

Document No: LM030400002 Issue 1.2 

Reference Description Stock Number 
C2 CAP 47pF NPO 5% 0805 L06734705NBAO 
C3 CAP lOOn 2F4 / X7R 0805 L0673104A2BAO 
C4 CAP lOOn 2F4 / X7R 0805 L0673104A2BAO 
C5 CAP lOOn 2F4 / X7R 0805 L0673104A2BAO 
C6 CAP lOOn 2F4 / X7R 0805 L0673104A2BAO 
C7 CAP lOOn 2F4 / X7R 0805 L0673104A2BAO 
C8 CAP 100:1 2F4 / X7R 0805 L0673104A2BAO 
C9 CAP lOOn 2F4 / X7R 0805 L0673104A2BAO 
C10 CAP lOOn 2F4 / X7R 0805 L0673l04A2BAO 
Cll CAP lOOn 2F4 / X7R 0805 L0673l04A2BAO 
C12 CAP lOOn 2F4 / X7R 0805 L0673l04A2BAO 
C13 CAP lOOn 2F4 / X7R 0805 L0673l04A2BAO 
C14 CAP lOOn 2F4 / X7R 0805 L0673l04A2BAO 
C15 CAP lOOn 2F4 / X7R 0805 L0673l04A2BAO 
C16 CAP lOOn 2F4 / X7R 0805 L0673104A2BAO 
C17 CAP lOOn 2F4 / X7R 0805 L0673104A2BAO 
C18 CAP lOOn 2F4 / X7R 0805 L0673104A2BAO 
C19 CAP lOOn 2F4 / X7R 0805 L0673l04A2BAO 
C20 CAP lOOn 2F4 / X7R 0805 L0673104A2BAO 
C21 CAP lOOn 2F4 / X7R 0805 L0673104A2BAO 
C22 CAP lOOn 2F4 / X7R 0805 L0673104A2BAO 
C24 CAP 10pF NPO :!:l0% 0805 L0673100ANBAO 
C29 CAP 100nF X7R ±10% 0805 L0673104AXBAO 
C30 CAP 3n3 X7R 10% 1206 L0674332AXBAO 
C31 CAP 3n3 X7R 10% 1206 L0674332AXBAO 
C32 CAP 10nF X7R ±10% 0805 L0673103AXBAO 
C33 CAP 10nF X7R ±10% 0805 L0673103AXBAO 
C34 CAP 10nF X7R ±1 0% 0805 L0673103AXBAO 
C35 CAP 10nF X7R ±10% 0805 L0673103AXBAO 
C39 CAP 100nF X7R ±10% 0805 L0673104AXBAO 
C40 CAP 100nF X7R ±10% 0805 L0673104AXBAO 
C41 CAP 100nF X7R ±10% 0805 L0673104AXBAO 
C42 CAP 100nF X7R ±10% 0805 L0673104AXBAO 
C43 CAP 8M ELEC 10uF 16V 20% L067B106BECAO 
C44 CAP 8M ELEC 10uF 16V 20% L067B106BECAO 
C45 CAP 470nF 10% X7R 1812 L0677474AXBA~ 
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C46 CAP 100nF X7R 10% 1206 L0674l04AXBAO 
C47 CAP SM ELECT luF 50V 20% L067B105BEGAO 
C48 CAP 100nF X7R ±10% 0805 L0673l04AXBAO 
C5l CAP 47pF X7R 10% 0805 L0673470AXBAO 
C52 CAP 47pF X7R 10% 0805 L0673470AXBAO 
C59 CAP 100pF NPO ±10% 0805 L0673l01ANBAO 
C76 CAP SM ELECT luF 50V 20% L067B105BEGAO 
C77 CAP SM ELECT luF 50V 20% L067B105BEGAO 
C87 CAP 100pF NPO ±10% 0805 L0673l01ANBAO 
C88 CAP 100pF NPO ±10% 0805 L0673l01ANBAO 
C99 CAP 100nF X7R ±10% 0805 L0673104AXBAO 
C101 CAP 100nF X7R ±1 0% 1206 L0674l04AXGAO 
C102 CAP 1nF X7R ±10% 0805 L0673l02AXBAO 
C103 CAP ELECT 82uF 25V 20% L066PL1E820AO 
C104 CAP ELECT 82uF 25V 20% L066PL1E820AO 
C105 CAP 4n7 X7R ±10% 1206 L0674472AXBAO 
C106 CAP ELECT 27uF 35V 20% L066PL1V270AO 
C107 CAP ELECT 27uF 3SV 20% L066PL1V270AO 
C108 CAP 100nF X7R ±10% 080S L0673l04AXEAO 
C109 CAP ELECT 120uF l6V 20% L066PL1C121AO 
CllO CAP ELECT 330uF 10V 20% L066PL1A331AO 
Cll1 CAP ELECT 180uF 10V 20% L066PL1A181AO 
C1l2 CAP 1nF X7R ±10% 0805 L0673l02AXBAO 
C1l3 CAP 1nF X7R ±10% 080S L0673l02AXBAO 
C1l4 CAP 100nF X7R ±10% 080S L0673l04AXBAO 
CllS CAP 10nF X7R ±10% 080S L0673l03AXBAO 
C1l6 CAP ELECT 1200uF 2SV 20% L066PL1E122AO 
C1l7 CAP ELECT 270uF l6V 20% L066PL1C271AO 
C1l8 CAP 100nF X7R ±10% 080S L0673l04AXBAO 
C1l9 CAP ELECT S6uF l6V 20% L066PL1CS60AO 
C120 CAP ELECT S6uF l6V 20% L066PL1CS60AO 
C12 1 CAP ELECT 56uF l6V 20% L066PL1CS60AO 
C122 CAP ELECT 56uF l6V 20% L066PL1C560AO 
C123 CAP 2n2 X7R ±10% 1206 L0674222AXHAO 
C124 CAP 100nF X7R ±10% 0805 L0673l04AXBAO 
01 BASl6 [SOT 23] L063SBAS16XAO 
02 BASl6 [SOT 23] L063SBAS16XAO 
06 BYV27-l00 [SOD-S7] L063LBYV27SAO 
07 BAS32 [SOD-80] L063SBAS32XAO 
08 BAS32 [SOD-80] L063SBAS32XAO 
09 BAS32 [SOO-80] L063SBAS32XAO 
010 BZX84C12 [SOT-23] L063SBZX84SAO 
011 OE5SC4M [SM DES] L063DE5SC4MAO 
012 BAS32 [SOO-80] L063SBAS32XAO 
013 BYV27-l00 [SOD-S7] L063LBYV27SAO 
014 BYV27-l00 [SOD-S7] L063LBYV27SAO 
015 BYV27-l00 [SOD-57] L063LBYV27SAO 
016 LOP24A L063LDP24AXAO 
Fl FUSE lOA (SMD) L072l0ASMD1AO 
J3 AVDEL AVSERT M2.S X5mrn L01311765S5AO 
J4 AVOEL AVSERT M2.S X 9mrn L0131176590AO 
L1 22uH INDUCTOR L06420UHLXXAO 
L2 22uH INDUCTOR L06420UHLXXAO 
L3 22uH INDUCTOR L06420UHLXXAO 
L4 22uH LOW ESR CHOKE L06422UHSM2AO 
L5 22uH LOW ESR CHOKE L06422UHSM2AO 
L6 22uH LOW ESR CHOKE L06422UHSM2AO 
L7 22uH LOW ESR CHOKE L06422UHSM2AO 
L8 22uH LOW ESR CHOKE L06422UHSM2AO 
PCB l SPU PCB LOO1SPUPCBXCO 
PLl ~O X 2 SHROUDED TIS SLIM L013l0X2PHSAO 
PL2 7 X 2 SHROUDED TIS SLIM L01307X2PHSAO 
Q2 BUKSSS-100B T0220 L060LBUK55SAO 
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Q3 BC846A [SOT-23] L060SBC846AAO 
Q4 BC807 [SOT-23] L060SBC807XAO 
R1 RES 1K O.lW ±2% 0805 L07131022POAO 
R2 RES 1K O.lW ±2% 0805 L07131022POAO 
R4 RES 10K O.lW ±2% 0805 L07131032POAO 
R5 RES 10K O.lW ±2% 0805 L07131032POAO 
R6 RES 1K O.lW ±2% 0805 L07131022POAO 
R7 RES 1K O.lW ±2% 0805 L07131022POAO 
R8 RES 1K O.lW ±2% 0805 L07131022POAO 
R12 RES 620R O.lW ±2% 0805 L0713 6212 POAO 
R13 RES 10K O.lW ±2% 0805 L07131032POAO 
R14 RES 10K O.lW ±2% 0805 L07131032POAO 
R15 RES 10K O.lW ±2% 0805 L07131032POAO 
R16 RES 1K O.lW ±2% 0805 L07131022POAO 
R17 RES 1K O.lW ±2% 0805 L07131022POAO 
R18 RES 1K O.lW ±2% 0805 L07131022POAO 
R19 RES 1K O. lW ±2% 0805 L07131022POAO 
R20 RES 51R O.lW ±2% 0805 L07135102POAO 
R21 RES 10K O.lW ±2% 0805 L07131032POAO 
R22 RES 300R O.lW ±2% 0805 L07133012POAO 
R23 RES 300R O.lW ±2% 0805 L07133012POAO 
R25 RES 1K5 O.lW ±2% 0805 L07131522POAO 
R26 RES 330R O.lW ±2% 0805 L07133312POAO 
R27 RES 330R O.lW ±2% 0805 L07133312POAO 
R28 RES 10K O.lW ±2% 0805 L07131032POAO 
R29 RES 10K O.lW ±2% 0805 L07131032POAO 
R30 RES 300R O.lW ±2% 0805 L07133012POAO 
R31 RES 300R O.lW ±2% 0805 L07133012POAO 
R32 RES 1K5 O.lW ±2% 0805 L07131522POAO 
R33 RES 1K5 O.lW ±2% 0805 L07131522POAO 
R34 RES 33R O.lW ±2% 0805 L07133302POAO 
R35 RES 33R O.lW ±2% 0805 L07133302POAO 
R36 RES 1K5 O.lW ±2% 0 8 05 L07131522POAO 
R39 RES 10K O.lW ±2% 0805 L07131032POAO 
R40 RES 10K O.lW ±2% 0805 L07131032POAO 
R41 RES 10K O.lW ±2% 0805 L07131032POAO 
R42 RES 10K O.lW ±2% 0805 L07131032POAO 
R43 RES 10K O. lW ±2% 0805 L07131032POAO 
R44 RES 10K O.lW ±2% 0805 L07131032POAO 
R45 RES 620R O. lW ±2% 0805 L0713 6212 POAO 
R46 RES 10K O.lW ±2% 0805 L07131032POAO 
R47 RES 10K O.lW ±2% 0805 L07131032POAO 
R48 RES 10K O.lW ±2% 0805 L07131032POAO 
R49 RES 10K O.lW ±2% 0805 L07131032POAO 
R50 RES 10K O.lW ±2% 0805 L07131032POAO 
R51 RES 10K O.lW ±2% 0805 L07131032POAO 
R52 RES 10K O.lW ±2% 0805 L07131032POAO 
R53 RES 10K O.lW ±2% 0805 L07131032POAO 
R54 RES 10K O.lW ±2% 0805 L07131032POAO 
R66 RES lOOK O.lW ±2% 0805 L07131042POAO 
R67 RES lOOK O.lW ±2% 0805 L07131042POAO 
R68 RES 3K6 O.lW ±2% 0805 L07133622POAO 
R72 RES 120K O.lW ±2% 0805 L07131242POAO 
R73 RES 1K8 O.lW ±2% 0805 L07131822POAO 
R75 RES 620R O.lW ±2% 0805 L07136212POAO 
R84 RES 270K O.lW ±2% 0805 L07132742POAO 
R85 RES 56K O.lW ±2% 0805 L07135632POAO 
R86 RES 150K O.lW ±2% 0805 L07131542POAO 
R90 RES ORO O.lW 0805 L071300Z2POAO 
R94 RES 1MO O.lW ±2% 0805 L07131052POAO 
R95 RES 1MO O.lW ±2% 0805 L07131052pOAO 
R96 RES 1MO O.lW ±2% 0805 L0713 1 052POAO 
R98 RES 10K O.lW ±2% 0805 L07131032POAO 
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R99 RES 10K O.lW ±2% 0805 L07131032POAO 
R104 RES lOOK O.lW ±2% 0805 L07131042POAO 
R106 RES lOOK O.lW ±2% 0805 L07131042POAO 
R107 RES lOOK O.lW ±2% 0805 L071 31042POAO 
R108 RES lOOK O.lW ±2% 0805 L07131042POAO 
R113 RES lOR 0 .1 25W ±2% 1206 L07141002P4AO 
R114 RES 100R O.lW ±2% 0805 L07131012POAO 
R115 RES 3K9 O.lW ±2% 0805 L07133922POAO 
R116 RES 22K O.lW ±2% 0805 L07132232POAO 
R117 RES 12R 0 . 125W ±2% 1206 L07141202P4AO 
R118 RES ORO O.lW 0805 L071300Z2POAO 
R119 RES 15K 0.125W ±2% 1206 L07141532P4AO 
R120 RES 10K O.lW ±2% 0805 L071 31 032POAO 
Rl21 RES 22K O.lW ±2% 0805 L07132232POAO 
R122 RES 1KO 0.125W ±1% 1206 L07141021P4AO 
R123 RES 56K O.lW ±2% 0805 L07135632POAO 
R124 RES lOOK O.lW ±2% 0805 L07131042POAO 
R125 RES 15K O. lW ±2% 0805 L07131532POAO 
R126 RES 2K7 O.lW ±2% 0805 L07132722POAO 
R127 RES 27K O.lW ±2% 0805 L07132732pOAO 
R128 RES 22R 0.125W ±2% 1206 L07142202P8 AO 
R129 RES 1KO 0.125W ±1% 1206 L07141021P4AO 
R130 RES 270R 0.425W ±5% 1210 L07152715PBAO 
R131 RES 270R 0.425W ±5% 1210 L07152715PBAO 
R132 RES OR1 2.5W 10% L069W210R1XAO 
R133 RES 8K2 O.lW ±2% 0805 L07138222POAO 
R134 RES 68K O.lW ±2% 0805 L07136832POAO 
R135 RES 2K2 0.125W ±2% 1206 L07142222P4AO 
R136 RES 3K9 O.lW ±2% 0805 L07133922POAO 
R137 RES 330R O.lW ±2% 0805 L07133312POAO 
R138 RES 3K9 O.lW ±2% 0805 L07133922POAO 
R154 RES 10K O.lW ±2% 0805 L0713l032POAO 
R157 RES 10K O. lW ±2% 0805 L0713l032POAO 
R160 RES 10K O.lW ±2% 0805 L07131 032POAO 
R161 RES 150K O.lW ±2% 0805 L07131542POAO 
R162 RES 620R O.lW ±2% 0805 L07136212POAO 
R163 RES 620R O.lW ±2% 0805 L07136212POAO 
R174 RES 1K O.lW ±2% 0805 L07131022POAO 
R175 RES 1K O.lW ±2% 0805 L0713l022POAO 
R176 RES 1K O.lW ±2% 0805 L0713l022POAO 
R177 RES 1K O.lW ±2% 0805 L0713l022POAO 
R178 RES lK O.lW ±2% 0805 L07131022POAO 
R179 RES lK O.lW ±2% 0805 L07131022POAO 
R180 RES lK O.lW ±2% 0805 L07131022POAO 
R18l RES lK O.lW ±2% 0805 L0713l022POAO 
R1 82 RES lK O. lW ±2% 0805 L07131022POAO 
R183 RES lK O.lW ±2% 0805 L07131022POAO 
R184 RES lK O. lW ±2% 0805 L07131022POAO 
R185 RES lK O.lW ±2% 0805 L07131022pOAO 
R186 RES lK O.lW ±2% 0805 L07131022POAO 
R189 RES ORO O. lW 0805 L071300Z2POAO 
SKi 8 X 2 SHROUDED T/STRIP L01308X2PHSAO 
SK2 8 X 2 PIN HEADER L01308X2TSXAO 
SK3 32 PIN PLCC EPROM SOCKET L01332PLCCSAO 
SK4 32 PIN PLCC EPROM SOCKET L01332PLCCSAO 
T1 EDF20 TRANSFORMER CUSTOM LOO7ABTRAN8AO 
U10 LMC660AIM [SO-l4] L057LMC660MAO 
U11 LMC660AIM [SO-l4] L057LMC660MAO 
U12 TLC274ID [SO-l4] L057TLC274XAO 
U14 TLC274ID [SO-l4] L057TLC274XAO 
U15 LMC660AIM [80-14] L057LMC660MAO 
U16 TMS320C25FNA 68 PIN PLCC L057320C25XAO 
U17 EDI8834C35MI [ 28PIN SOJ] L057ED34C35AO 
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U18 
019 
U20 
U2 1 
U22 
U25 
U26 
U27 
U28 
U2 9 
U30 
U31 
U32 
U33 
U36 
U38 
U39 
U40 

EDI8834C35MI [28PIN SOJ ] 
74HCT273 [SO-20W] 
74HCT273 [SO-20W ] 
SOFTWARE [PAL] 
PCD8584T [SO-20W] 
39 . 32160MHz OSC 4 PIN 
74HCT273 [SO-20W] 
7 4HCT12 5 [SO-14] 
MAX699EWE [SO-16W] 
1020A FPGA [PLCC-68] 
TDA1544S0 [SO-16W] 
TDA1544S0 [SO-16W] 
CS5349-BS [SO-28W] 
74HCT4053 [SO-16] 
74HCT4053 [SO-16] 
4093 [SO-l4] 
UC2845N [8-PIN DIL] 
78L05 [SO-8] 

L057ED34C35AO 
L057HCT273TAO 
L057HCT273TAO 
L05720V8H55AO 
L057PCD8584AO 
LO 5 5X3 9M3 21AO 
L057HCT273TAO 
L057HCT12 5 SAO 
L057MAX699EAO 
LO 5 7FPGABLVAO 
L057TDA1544AO 
L057TDA1544AO 
L057CS5349BAO 
L057HCT4053AO 
L057HCT4053AO 
L0574093BTXAO 
L057UC2845AAO 
L05778L05SXAO 
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Radio Frequency Unit Exciter v4.3 
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Bottom View 
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Radio Frequency Unit Exciter/Receiver vS.2 

Top View 
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Bottom View 
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Synthesiser Transmit 

SK1 
SK2 
SK3 

SK4 
SK5 
SK6 

LINEAR MODULATION TECHNOLOGY 
SYNTHESISER PCB VER 3.2 

SK7 
SK8 
SK9 

SK10 

SK 11 
SK12 
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Signal Processing Unit Exciter 
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~ CHANNEL EXCITER UNIT 
~-------

Module Parts List 

USA 220 Channel Exciter 

Document No: LM030301004 

Reference Description 
1 EXCITER HOUSING 
1 EXCITER FRONT LMT 
2 SIDE PANEL 
1 CONNECTOR BACK BOX 
1 T0220 SIL PAD 
1 SERIAL N/D LABEL 
14 M2.5X6 P/ HEAD TORX BZCP 
1 M3 X 10MM PAN HEAD TORX 
1 INSULATING TOP HAT T0220 
34 M3X6 CSK TORX BZCP 
12 M3 CRINKLE WASHER 
2 M3 NUT BZCP 
14 M3X6 PAN HEAD TORX BZCP 
B M3-UNC4 LOCKING SCREWS 
2 M3 PLAIN WASHER BZCP 
2 M3 SHAKE PROOF WASHER 
2 SLEEVE 3 x 20 RUBBER 
1 CONN TX LOOM 
1 TX OUT LOOM 
1 POWER LOOM EXCITER 
1 PA DRIVE LOOM 
1 1 0MHz REF LOOM 
1 PA CONNS LOOM 
1 RF FEEDBACK LOOM 
1 RED LED 260 RING 
1 INT POWER LOOM 
1 4B.3mm HANDLE M3XB FIX 
1 CONTACT FINGERS LARGE 
1 1000PF FILTER CON 

Issue 1.1 

Stock Number 
L0 04BSE1203A2 
L004BSE1204BO 
L004BSH1004AO 
L004BSH1006A2 
L020T220IPDAO 
L026SNLABELBO 
L02925P6MMTAO 
L0293P10MMTAO 
L029INSTPHlAO 
L029M3C6MMTAO 
L029M3CWASHAO 
L029M3NUTXXAO 
L029M3P6MMTAO 
L029M3UNCLSAO 
L029M3WASHPAO 
L029M3WASHSAO 
L0323X20SLVAO 
L033EXLElIXBO 
L033EXLE2IXBO 
L033EXLE3IXA1 
L033EXLE4IXAO 
L033EXLE5IXAO 
L033EXLE6IXAl 
L033EXLE7IXAO 
L033EXLEBlXA1 
L033EXLE9IXAO 
L035HANDLESAO 
L044FINGERLAO 
L066FC100 OPAO 
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Q 200W POWER SUPPLY UNIT 
~-------

22. 200W Power Supply Unit 

Contents 

General Assemblies ............................................................................................ 22-3 
Chassis ...................... ... .......... ... ..................... ....................... ...... ............... 22-3 

Module Parts List ............................................................................................... 22-7 

Looms .............. ~ ..................................................................................................... 22-8 
IEC-SW DPDT Loom ................................. L033PSLPS2IAl.. .................. 22-8 
Internal Earth Loom .. ............................... L033PSLPS5IA2 .................... 22-9 
SW DPDT-PWR Supply Loom ................... L033PSLPS3IAl.. ................ 22-10 
Red LED 220 Fork ..................................... L033PSLPS4ml.. ................ 22-11 
3W/AXR Power Supply Loom .................... L033PSLPSlIAO .................. 22-12 
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~ 200W POWER SUPPLY UNIT 
~-------------------------

Module Parts List 

200W Power Supply Unit 

Document No: LM030300009 

Quantity 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
3 
52 
2 
2 
2 
4 
1 
2 
1 
2 
2 
8 
1 
1 
1 
1 
1 
4 
1 
1 
1 
2 
3 
1 
1 
1 

Description 
PSU FRONT LMT 
PSU RIGHT SIDE 
PSU LEFT SIDE 
PSU BACK 
PSU BASE 
PSU TOP PANEL 
1l0V AC LABEL 
240V AC LABEL 
BLACK BORDER LABEL 
SERIAL N/D LABEL 
102mm CABLE TIE 
M3X6 CSK TORX BZCP 
M3 CRINKLE WASHER 
M3 NUT BZCP 
M3 PLAIN WASHER BZCP 
M4X6 CSK TORX BZCP 
M4 NUT BZCP 
M4 PLAIN WASHER 
M4 SHAKE PROOF WASHER 
M5 NUT BZCP 
M5 PLAIN WASHER 
SLEEVE 3 x 20 RUBBER 
3W/AXR POWER SUPPLY LOOM 
IEC-SW DPDT LOOM 
SW DPDT-PWR SUPPLY LOOM 
RED L3D 220 FORK 
INTERNAL EARTH LOOM 
3 WAY AXR SOCKET 
76.2mm HANDLE M3X8 FIX 
IEC MAINS FILTER INLET 
MML200 COUTANT PSU 
9mm DIA P-CLIP 
S/A C/TIE CLAMP 
DPST SWITCH 
FUSE 1 . 5A SIB 20mm 240V 
FUSE 3A SIB 20mm 110V 

Issue 1.1 

Stock Number 
L004BPS1404BO 
L004BPS1405AO 
L004BPS1406AO 
L004BPS1407Al 
L004BPS1408Al 
L004BPS1409BO 
L026110VLABAO 
L026240VLABAO 
L026BBLABELAO 
L026SNLABELBO 
L029102TIESAO 
L029M3C6MMTAO 
L 0 29M3 CWASF-AO 
L029M3NUTXXAO 
L029M3WASHPAO 
L029M4C6MMTAO 
L029M4NUTXXAO 
L029M4WASHPAO 
L029M4WASHSAO 
L029M5NUTXXAO 
L029M5WASHPAO 
L0323X20SLVAO 
L033PSLPSlIAO 
L033PSLPS2IAl 
L033PSLPS3IAl 
L033PSLPS4IBl 
L033PSL?S5IA2 
L0353WAXRSKAO 
L035HANDLEMAO 
L035IECFILTAO 
L035MML200XAO 
L035PCLI?09AO 
L035SATIECLAO 
L051DPSTSWXAO 
L072FlX5SBXAO 
L072F3ASBXXAO 
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ff::\ 200W POWER SUPPLY UNIT 
~----------------------------------

PROJECTION ;-

RT1 

GIY 

390mm 

RT1 ;- M4 RING TERMINAL TYPE THOMAS & BETTS DRB4Y (or equivalent I.e. FarneIl209-521). 

P01 to P05 :-FULLY INSULATED PUSH-ON BLUE TYPE 6.3XO.& (Farnell type 150-307 or equivalent). 

CABLE IS 3-Core 3210.2mm MAINS FLEX WITH OVERALL PVC SHEATH. (Farnell 436-719). 

Note 1;- The unsheathed tall length specified at each end applies to all tails at the respective end. 

I 

~ 

Note 2:- Drawing change from previous issue are wire colours added, thicker gauge wlre,RT1 was M3 and dimension 390mm was 160mm. 

Note 3 ;- This Loom Is also used in Assembly 8LMT0009. 

DRW:- 8LMT0002.L21 TITLE :- MAT:-. DRAWN:- B.PERRETT. 

ISSUE :- 1.3 IEC-SW DPDT LOOM. (Part L033PSLPS21) FIN :- DATE:- 18.4.94. 
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200W POWER SUPPLY UNIT Q 
--------------------------------~ 

PROJECTION :-

FT1 

~ 
I RT2 

3210.2 WIRE (YEUGREEN) ctOJ 
----~~ 

I I 
I 

215mm 

FT1 :- M4 FORK TERMINAL RED TYPE DAVICO (or equivalent I.e. FarneIl150-285). (Fork Width 6.5mm max) 

RT2 :- M4 RING TERMINALS TYPE THOMAS AND BETTS DRA4Y (or equivalent I.e. FarneIl150-270). 

WIRE TYPE :- TRI-RATED BS6231 SIZE 3210.2 GREENNELLOW INSULATION. 

Note 1:- This Part Is also used In A8sembly 8lMT0009_ 

DRW:- L033PSLPS51. TITLE :- MAT:-. 

ISSUE :- A2 
INTERNAL EARTH lOOM. TOl:- -10mm. 

Modifications. 

1.0 :-18.4.94 

1.1 :-18.8.94 
Forti Me w •• RIng M3. 

A2 :- SIMAYf95 
F.melI N°b AI"" COfTWCIed 

Fodl tn- red "". bUt. 
ToIwanoIedlhd. 
DRW ... a...llTOOO2.L11 
DRWHo"_hrtN" 

DCF L151. (BRP) 

DRAWN:- B.PERRETT. 

DATE :- 18.4.94. 

22-9 SECTION TWENTY-TWO - LM REPEATER SITE SERVICE MANUAL 



Q 200W POWER SUPPLY UNIT 

~--------------------------------

PROJECTION :-

FT1 
Insulated wire with approx one twist per 10mm. 

~ P01 

FT2 P02 

130mm 

FT1/FT2:- M4 FORK TERMINAL TYPE DAVICO (or equivalent I.e. Farnell 150-290). 

P01/P02 :-FULLY INSULATED FEMALE SPADE RED TYPE 6.3XO.B (Farnell type 160-306 (or equivalent). 

BLUE AND BROWN WIRE TYPES ARE TRI-RATED 16/0.2 TO BS6231.(I.e. Farnell 150-1241160-123). 

Note 1:- Drawing Issue change fork terminals were ring terminal. (Fork Width to be 6.5mm max). 

Note 2 :- This Loom 1& also used In As&embly BLMTOOO9. 

DRW:- BLMT0002.L31 TITLE :- MAT:-. DRAWN:- B.PERREn. 

~----------------~ ISSUE :- 1.2 SW DPDT-PWR SUPPLY LOOM. (Part L033PSLPS31) FIN :- DATE:- 1B.4.94. 
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200W POWER SUPPLY UNIT tf:::\ 
----------------------------------~ 

PROJECTION :-

Insulated wire with approx one twist per 10mm. 

lED WIRE (red) / 

~-~-~-~ 
---~-----

........... lED WIRE (blue) 

220mm 

FT1IFT2 :- M4 FORK TERMINALS RED TYPE DRA4FY (or equivalent). 

Sl1/sl2 :- HEllERMAN H15 SLEEVES (or equlvalent).(Front portion of sleeves to be captive In crimped barrel of terminal). 

RED PANEL MOUNTING lED :- TYPE HERO SMRD OB0-82.(To be supplied with Spring Washer and Locking Nut). 

NOTE 1:- Fork Width to be B.5mm max to pass through locking nut. (Sleeves are too provide extra support to 7/0.2 wire). 

NOTE 2 :- LED Is supplied with red and blue wires attached. Wires must be cut to specified length and crimped to FT1IFT2. 

DRW:- L033PSLPS41. TITLE :- MAT :-. 

ISSUE :- B1 RED LED 220 FORK. TOl:- '10mm. 

Modifications. 

1.0 :. 18.4.94 

1.1 :-18.8.94 
Forks were Rings 

B1 :·5IMAYI95 __ lad .... 

ToMr.".edd • • 
DRW ••• 1UfT000UA1 
DRWN ' n_PartN ' 

DCF L151. (BRP) 

DRAWN:- B.PERRETT. 

DATE:- 18.4.94. 
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~ 200W POWER SUPPLY UNIT 
~------------

PROJECTION ;-

RT1 
Tall 1 

RT2 Tail 2 

Collecllve Crimp (4 black leads) 

270mm 

290mm 

310mm 

330mm 

RT1/RT2 ;- M6 RING TERMINALS TYPE THOMAS & BETTS DRC6Y (or equivalent I.e. Farnell 209-582). 

EACH TAIL TO COMPRISE ONE RED AND ONE BLACK LEAD WITH 5mm STRIPPED AND TINNED ON EACH LEAD. 

THE FOUR RED AND FOUR BLACK WIRES ARE INSULATED TRI-RATED BS6231 SIZE 3210.2.(I.e. Farnell 150-124/150-122. 

NOTE :- Dimensions shown have a tolerance of '5mm and are between ring terminal centres and tinning start. 

All wires to lie on a single axis even though drawn profiled for clarity. 

DRW:- 8LMT0002.L 11 TITLE :- MAT:-. 

ISSUE ;- 1.0 3W/AXR POWER SUPPLY LOOM. (Part L033PSLPS11) FIN ;-

SECTION TWENTY-TWO - LM REPEATER SITE SERVICE MANUAL 

Tall 3 

I 
I I Tall 4 

I 
I 
I 

DRAWN;- B.PERRETT. 

DATE;- 18.4.94. 
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Q 400W POWER SUPPLY UNIT \Jl1l;-------

23. 400W Power Supply Unit 

Contents 

General Assemblies ............................................................................................ 23-3 
Chassis ....................................................................................................... 23-3 

Module Parts List ............................................................................................... 23-7 

Looms .................................................................................................................... 23-8 
IEC-SW DPDT Loom ................................. L033PSLPS2IAl.. ..... .... ..... .... 23-8 
SW DPDT-PWR Supply Loom ................... L033PSLPS3IAl.. .................. 23-9 
Internal Earth Loom ................................. L033PSLPS51A2 .................. 23-10 
3W/AXR 400W PSU Loom ......................... L033PSLPS6IBl.. ................ 23-11 
Red LED 320 Fork ..................................... L033PSLPS7IBl.. ................ 23-12 
400W PIS Ground Strap .. ... ....... .. .............. L033PSLPS8IAO .................. 23- 13 
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~ 400W POWER SUPPLY UNIT 
~-------

Module Parts List 

400W Power Supply Unit 

Document No: LM030300008 

Quantity 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
3 
S2 
2 
2 
2 
1 
4 
1 
2 
1 
2 
2 
12 
1 
1 
1 
1 
1 
1 
4 
1 
1 
1 
2 
3 
1 
1 
1 

Description 
PSU FRONT LMT 
PSU RIGHT SIDE 
PSU LEFT SIDE 
PSU BACK 
PSU BASE 
PSU TOP PANEL 
110V AC LABEL 
240V AC LABEL 
BLACK BORDER LABEL 
SERIAL N/D LABEL 
102mm CABLE TIE 
M3X6 CSK TORX BZCP 
M3 CRINKLE WASHER 
M3 NUT BZCP 
M3 PLAIN WASHER BZCP 
M3 x 9 mm HEX SPACER 
M4X6 CSK TORX BZCP 
M4 NUT BZCP 
M4 PLAIN WASHER 
M4 SHAKE PROOF WASHER 
MS NUT BZCP 
MS PLAIN WASHER 
SLEEVE 3 x 20 RUBBER 
IEC-SW DPDT 400M 
SW DPDT-PWR SUPPLY LOOM 
INTERNAL EARTH LOOM 
3W/AXR 400W PSU LOOM 
RED LED 320 FORK 
400W PIS GROUND STRAP 
3 WAY AXR SOCKET 
76.2mm HANDLE M3X8 FIX 
IEC MAINS FILTER INLET 
MML400 COUTk~T PSU 
9mm DIA P-CLIP 
S/A C/TIE CLAMP 
DPST SWITCH 
FUSE 2.SA SIB 20mm 240V 
FUSE SA SIB 20mm 11 0V 

Issue 1.1 

Stock Number 
L004BPS1404BO 
L004BPS1405AO 
L004BPS1406AO 
L004BPS1407A1 
L004BPS1408A1 
L004BPS1409BO 
L0261l0VLABAO 
L026240VLABAO 
L026BBLABELAO 
L026SNLABELBO 
L029102TIESAO 
L029M3C6MMTAO 
L029M3CWASHAO 
L029M3NUTXXAO 
L029M3WASHPAO 
L029M3X09HSAO 
L029M4C6MMTAO 
L029M4NUTXXAO 
L029M4WASHPAO 
L029M4WASHSAO 
L029M5NUTXXAO 
L029M5WASHPAO 
L0323X20SLVAO 
L033PSLPS2IA1 
L033PSLPS3IAl 
L033PSLPS5IA2 
L033PSLPS6IBl 
L033PSLPS7IB1 
L033PSLPS8IAO 
L0353WAXRSKAO 
L035HANDLEMAO 
L035IECFILTAO 
L035MML400XAO 
L035PCLIP09AO 
L035SATIECLAO 
L051DPSTSWXAO 
L072F2X5SBXAO 
L072F5ASBXXAO 

SECTION TWENTY-THREE - LM REPEATER SITE SERVICE MANUAL 23- 7 



~ 400W POWER SUPPLY UNIT 
~-----------

PROJECTION :-

RT1 

GN 

390mm 

RT1 :- M4 RING TERMINAL TYPE THOMAS & BETTS DRB4Y (or equivalent I.e. FarneIl209·521). 

P01 to P05 :-FULLY INSULATED PUSH-ON BLUE TYPE 6.3XO.8 (Farnell type 150-307 or equivalent). 

CABLE IS 3-Core 3210.2mm MAINS FLEX WITH OVERALL PVC SHEATH. (Farnell 436-719). 

Note 1:- The unsheathed tall length specified at each end applies to all tails at the respective end. 

I 

~ 

Note 2:- Drawing change from previous Issue are wire colours added, thicker gauge wlre,RT1 was M3 and dimension 390mm was 160mm. 

Note 3 :- This Loom Is also used In Assembly 8LMT0009. 

DRW:- 8LMT0002.L2I TITLE :- MAT:-. DRAWN :- B.PERRETT. 

ISSUE :- 1.3 IEC-SW DPDT LOOM. (Part L033PSLPS21) FIN :- DATE :- 18.4.94. 
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400W POWER SUPPLY UNIT ff:::\ 
-----------~ 

PROJECTION :-

Insulated wire with approx one twist per 10mm. 

~ P01 
FT1 

FT2 P02 

130mm 

FT11FT2 :- M4 FORK TERMINAL TYPE DAVICO (or equivalent I.e. Farnell 150-290). 

P01IP02 :-FULLY INSULATED FEMALE SPADE RED TYPE 6.3XO.S (Farnell type 150-305 (or equivalent). 

BLUE AND BROWN WIRE TYPES ARE TRI-RATED 16/0.2 TO BS6231.(I.e. FarneIl1So-124115O-123}. 

Note 1:- Drawing Issue change fork terminals were ring terminal. (Fork Width to be 6.Smm max). 

Note 2 :- This Loom Is also used In Assembly SLMTOOO9. 

DRW:- SLMTOO02.L31 TITLE :- MAT :-. DRAWN:- B.PERRETT. 

ISSUE :- 1.2 SW DPDT -PWR SUPPLY LOOM. (Part L033PSLPS31) FIN :- DATE:- 1S.4.94. 

23-9 SECTION TWENTY-THREE - LM REPEATER SITE SERVICE MANUAL 



ff::\ 400W POWER SUPPLY UNIT 
~------------

PROJECTION :-

FTl 

~---------___ ~L(Q)ol RT2 
q.--r- 3210.2 WIRE (VEUGREfN) 'I 

I I 
I 

215mm 
. . . , - .. -

FT1 :- M4 FORK TERMINAL RED TYPE DAVICO (or equivalent I.e. FarneIl150-285). (Fork Width 6.5mm max) 

RT2 :- M4 RING TERMINALS TYPE THOMAS AND BETTS DRA4Y (or equivalent I.e. FarneIl150-270). 

WIRE TYPE :- TAl-RATED BS6231 SIZE 3210.2 GREENlYELLOW INSULATION. 

Note 1:- This Part Is also used In Assembly 8LMT0009. 

DRW:- l033PSlPS51. TITLE :- MAT:-. 

ISSUE :- A2 
INTERNAL EARTH LOOM. TOl:- '10mm. 

SECTION TWENTY-THREE - LM REPEATER SITE SERVICE MANUAL 

, t, . 

Modifications. 

1.0 :-18.4.94 

1.1 :- 18.8.94 
Forti ... w •• Ring .. , . 

A2 :- 6IMAY/95 
F.m.HH·tor "',..OIl ...... 
FGlktypeMWUbhM.. 

ORW ... AJlTOOClU",. 
DRW H' n_P.,,", 

DCF L151 . (aRP) 

DRAWN :- B.PERRETT. 

DATE:- 18.4.94. 
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400W POWER SUPPLY UNIT ~ 
--------------------------------------------~ 

23-11 

TAIL 4 

i-. 

RTiI2J3l4 :- M3 RED RING TERMINALS TYPE THOMAS AND BETTS TYPE DRA3Y (OR SIMILAR). 

RTSMnl8 :- MIl YELLOW RING TERMINALS TYPE THOMAS AN> BETTS TYPE DRcay (OR SIMILAR). 

CABLE TIES ARE Ti8R-Nalural(FameU 149-32e or oImlla~ . WIRE TO BE TRI-RATED32/0.2 (Famen 21Hr941217-84~17-724). 

EACH TAIL TO COMPRISE ONE RED, ONE BLACK, AND ONE YELLOW LEAD WITH 5mm STRIPPED AND TINNED ON. 

Not. 1 :- TIt. tI" .. wlrelln loch lIn ''''0 be oIllmlla, Ilngth 3mm whon proftIH II Ihown .nd bunched aida by aida. 

Nota 2 :. PDllllon 01 Cabla II .. nDle,blcal, poaftlon .,approx Iocatlona II lhown. 

Yellow Wims If.! 

Yellow Wi"ms :114 / 

Black Wims If.! 

Black Wires 314 ~ \ R 0 
RT5 

-. .,., : '. 

RTlfZJ3f4 RT516 
.; ~, . ~ ; . 1:" .... ~. - ~ .. "'-

TAlLI 21an 27an 

TAI1.2 23an 29cm 

TAll3 25an 31an 

TAIL4 26an 32an 

81 · 01,ccTID4 

R17m 

30an 

32an 

.. 34an 

35cm 

""""""'. +/-2Omm 

LD33PSLPS8r 

SECTION TWENTY-THREE LM REPEATER SITE SERVICE MANUAL 



~ ________________________________________________________________ 4_0_0_W __ P_O_W_E_R __ S_U_p_P~LY~I_U_N __ IT 

: 1 

PROJECTION :-

FT1 

FT2 

SL1 

.............. LED WIRE (blue or black) 
SL2 

320mm 

Insulated wire with approx one twist per 10mm. 

/ 

SL 1/SL2 :- HELlERMAN H15 SLEI;VliS' (or,equlvalent).(Pront:pbrtlon of'sleeves to be capthlo'1I1 'crlmped' b'atrel.o' termInal);' 

FT1IFT2 :- M4 FORK TERMINALS:TYPE DRA4fY, (or equivalent); . ,., , : ~ ! : 

Modifications. 

1.0 :- 18.4.94 

1.1 :-18,8,94 
Forks were Rings 

B1 :- 5IMAY195 _ ....... 
TcQN_ .cWed. 
DRW ••• tUlTooot ..... , 

ORWN' l'IowPart;H ' 

DCF L151. (SRP) 

I , 

NOTE 1,:- a.I=D i. suppliedwith ,i'~ ana blue wlres"attached.Load sleeves, cut wires to specified le'ngtti :a'litl'ctlmp8ct'to ;~{/FT2:j ,:,1,,' .~:' r,, :, : 1i ,.' , " . ,.", r:,;', 

NOTE 2 :- This loom can' ,also be used In Assembly 8LMT0002 to replace Part L033PSLPS41. 
, '., ~ · L ' ·· l.. > ~;; ;...... . ' ., ' ,'". ,~}.' !I'· • . " .:~ .' .' . , ;" ,-

However Part L033PSLPS41 cilhnotbe used In assembly 8LMT0009: ' ' . :-:=: '.: ' f· I •. :. 1,' , ~ . l • 

.: '. :; .~ .... I · • . • : -: \~ : . ' " J: .: 

Drawing Issue chang.. :~F.ork Terminal. wen, Ring Terminal. (Fork width to be 6.5mm max). 

DRW:~:L~3~PSLPS71 .. . ." . .. ., .. :. 
, ' . 

.... . .;..~ ,.-." DRAWN :, 8.PERREn. 

ISSUE:- 81 ' REQ ~Eo. ,~20 FORK. TOL:- '10mm. 1 DATE:- " 18.4.94. 
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I ) . Q 
_4_00_W_-_-P_.O_W __ E_R_S_U_P_P_L_Y_U_N_I_T ____________________________________________________________ ~~ 

PROJECTION :-

20mm ----4-- 10mm 

RT1 

25mm(max) 

;! _.. . -.' ... .,..,.", .. - :. .. 
., " .. il 

RT1 :. OBA RING TERMINAL TYPE B14-14 (Fa~neIl21Q~"36~r equlvalen.tk- ;" ,:' .:': 

;i RT2IRT3 :- M3 RING TERMINALS TYPE DRB3Y (Farnell 209-510 or equivalent). 

" 

Note 1:- All ring terminals mount In the same horizontal plane but are sh~~':;;itht!:@~~~~II~·~r~i~~~r:i~~~1~~1r!~I~I~itY;.!':: i< :.,';\.~~~ ... ': .. ::~:: 'co' ~'~" ;;,,: : ;: • . "': .' "1 
1; .:1 r.'t~" ' ~"" ~. ~!J.n·· ... ~ .... t. ht), __ tf,'I ', •• " ..... .:.. ' . i.~. \, : 1 ~ 1:" '" . ,:, ': :·:'"!:b. : . 

Note 2 :- At RT1 solder both wires then Insulate with SL 1. ., . 

. Drawlngilp.date.;~ .R.nchall9'd ,tp •• .Qlder.~yJl8.,.!:.t'At"."rln~ IItsu.lJ!~!.2!:,.J.nt~o.ct'!P!d. . • .--t. _ .. ". '.' .\ .. .. ,::',' ;::;. v .. ', :,,;_,~,. "'_"_;';'>~" ,~ ..... :. .. ' : .;~~ . .. ..: ..... 

~--------~ .. ~. ~. ~' ... -:.r-------------~~------------------~------------~~~----~. ~. ~'.~~~' 
qEN rol,. ;- ,:~!'1m. ..; .. . . \. DRAWN ~· . B.PERRETT. 

;.;. ... t---......... --------II-----~-----
FI.~. ~- .. DATE :- . 30.,8~94. 

DRW:- 8LMT0009.L21 4T1TLE' :~ . "~ . ".' o· ' . " ' , , • ~ 

I-IS-S-U-E-.: .... - . - 1-.1------1 . 400W PIS GROUND ST~~J. (Part.L033PSLPS81) 
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