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About this manual

This manual provides servicing information to compeonent level for the Communications
Service Monitors 2944 and 2945A and for the Avionics Comrnanication Service
Monitor 2946A.

intended audience

The book is intended for qualified service engineers and assumes a knowledge of the
instrument to a level covered in Operating Manuals 46882/311, 468827312 and 46882/569.

Structure

Chapter 1 Technical &escription

This includes block diagrams and detailed board circuit descriptions. The circuit
descriptions refer directly to the servicing diagrams contained in Chapter 7.

Chapter 2 Access and layout

- Refer to this chapter for board and anit access, service policy and routine safety
testing and inspection.

Chapter 3 Adjustment and calibration

Refer fo this chapter for information on user calibrations, software calibrations and
hardware adjusiments,

Chapter 4 Initial repair
This chapter contains information regarding simple fault finding.
Chapter 5 Fault finding

The information in this chapter is in flow chart form, giving several levels of faule
diagnosis information from very basic repair down to board component level.

Chapter 6 Replaceable paris

Contains board component parts and a section on miscelianeous (inclading
mechanical) parts.

Chapter 7 Servicing diagrams

Contains interconnection drawings, board circuits and board component layout
drawings.

Appendix A Module identification

Contains cross references for module desigrations and IFR part numnbers.

Associated publications

Refer 1o the Operating Manual 46882-311 or 46882-312 for an up to date list of associated
publications.
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TECHNICAL DESCRIPTION

Background

‘The technical descriptions in this chapter are intended to assist service engineers engaged in the
maintenance or repair of the Communications Service Monitors 2944 and 29435A, and the Avionics
Communication Service Monitor 2946A. These instruments will be referred to, collectively, as the
Service Moniror.

Alietnative boards and assemblies

The continuous improvement policy associated with this product has resulted in new versions of
some boards or assemblies being introduced during production. To accommodate such changes, all
versions of these items, used up to the time of publication, are covered in the technical
descriptions. Where a board or assembly type is mentioned, i.e. B3, this alsc applies to any
alternative, for example B3 and B3/1. Where a difference exists in the board detail, this is shown
within the common description; for example, B3 only or B3/1 only. Boards or assemblies that
differ significantly from a previous versions are described separately.

Other chapters of the manual also cover all improverments known at the fime of publication.

Overview of operation

As an introduction to these descriptions, a brief insight of the purpose of the Service Monitor and
its method of operation is given. For more detailed information consult the operating manyal,

The Communications Service Monitor 29454, is an integrated fest instrament primarily designed
for testing mobile radio communication equipment. 1t is AC mains or DC battery powered,

The Avionics Communication Service Monitor 2946A is identical to the Communications Service
Monitor 2945A, but also includes software for testing receivers for Avionics systems such as .S,
VOR and SELCAL.

Fhe Comﬁnications Service Monitor 2944 is derived fron the 2945A. However some facilities
that are provided as standard on the 2943A are offered as options on the 2944,

The Service Monitor contains RF and AF signal generator circuits, RF and AF measuring circaits,
with a back-lit LCD display for setting up test parameters and presenting test results. Alternative
osciiloscope and spectrum analyzer display modes are included.

The SYSTEM test facility, allows radio communication equipment, designed to function on
automatic systerns, 10 be tested using optional programs within the Service Monitor.

A microprocessor controls all functions of the instrument.

The Service Monitor can be controiled manually from the front panel, or remotely using RS232 or
GPIB interfaces.

Transmitter testing

To test a mobiie radio transmitier, the Service Monitor produces an AF signal, which is fed to the
AF inpus of the transmitter,

The RF ocutput from the transmitter is fed to the Service Monitor, usually by direct connection.

Frequency and power measurements are made to the RF signal. Distortion, modulation level, and
other measuarements are made to the despodulated signal.

The parameters for transmitter testing are et up using the TRANSMITTER TEST screen, accessed
by pressing the {Tx TEST] key. The test results are also displayed on this screen.

Receiver testing

To test a mobile radio receiver, the Service Monitor generates an R¥ test signal, which is fed 10 the
receiver, usually by direct connection, The test signal can be FM or AM modulated,

The demodulated output from the receiver is fed to the AF input of the Service Monitor where the
parameters of the signal are measured,

The parameters for receiver testing are set up using the RECEIVER TEST screen, accessed by
pressing the {Rx TEST] key. The test results are also displayed on this screen.
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Duplex testing
The Service Monitors 2944, 2945A and 2946A are duplex instruments.

When carrying out tests on duplex transceivers, the Service Monitoy is able to generate modulated
RF signals, while providing an AF signal to medulate the transmitfer.

The measuring circuits are able to make all measurements to the frequency offset, incoming RF
sipnal, including the demodalated sigaal, and to the AF output of the receiver. The frequency
offset between the transmit and the receive sigrals can also be measured.

The RF input and mztput conneciors can be set for any permutation, to suit ‘bne port’or two port’
CONNECHons.

When swiiching between the Rx TEST mode, the Tx TEST mode and the Dx TEST mode, no
changes take place to the set-up of the Service Monitor or to the state of the output signals and
measurement fanctions.

The DUPLEX screen, accessed by pressing the {Dx TEST] key, allows the results of both receiver
and transmitter tests to be seen simultaneously. Primary parameters of receiver testing and
transmitter testing can be set from this screen. Transzzulter distortion results and oscilloscope
displays are not shown on the DUPLEX screen.

Spectrum analyzer mode

The SPECTRUM ANALYZER mode of the Service Monitor is accessed by pressing the

[SPEC ANA} key. 11t configures the internal circuiis to provide a display which shows signal
strength against frequency, The RF input signal is applied to the Y axis of the display, while the
Service Monitor receiver circuits are repeatedly swept over the required frequency range, in step
with the X axis of the display.

Tracking generator
This facility is not standard on the 2944, but is available as Option 28.

With the fracking generator function active, the output of the Service Monitor RF generator is
made 10 sweep in synchronization with the RF input tuning. This allows the response of fifters and
other frequency dependent circaits to be measured and viewed. The tracking generator is activated
from the SPECTRUM ANALYZER display.

Look and Listen
This facility is not standard on the 2944, but is available as Option 27,

The Look and Listen mode of the spectrum analyzer, allows the signal tuned to the center
frequency of the display to be demaodulated and fed to the internal loudspeaker or to the accessory
socket. The Look and Listen mode is activated from the SPECTRUM ANALYZER display.

AF testing

The AF TEST mode allows the AF generators and the AF measuring circuits 1o be used for active
testing of audio circuits,

The parameters for AF festing are sef up vsing the AUDIO TEST screen, accessed by pressing the
[AFTEST] key.
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TECHNICAL DESCRIPTION -

Detailed technical description

This technical description of the constituent assemblics of the Service Monitor is sub-divided into
the following areas:-

Control and MMI
Receiver

Audio processing
Signal generator
Interfaces
Systems

The sequence of descriptions for the circuit sections of each board, follow the flow of the relevant
circuit diagram sheets from left to right, starting from sheet one.

A block diagram showing the RF circuits and the audio processing circuits of the Service Monitor
is shown in Fig. 1-1 Simplified block diagram. Detailed block diagrams are included in the
technical descriptions where necessary, '

Each board description has a table showing the connections to it, with individual pins listed where
this is practical. DC voltages, signal frequencies and levels, and control line iabels are shown.

The DC supply voltages 10 each board are tabulated, with currents shown where this is practical.
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TECHNICAL DESCRIPTION

CONTROL AND MMI

B2/1 Microprocessor board (44830/110)

Overview

The microprocessor hoard is fitted within the underside of the top tray. 1t contains the 80CIRS
microprocessor which controls all functions of the Service Monitor, together with the required
memory in the form of RAM, NOVRAM, EPROM and EEPROM.

As wetl as the microprocessor and memory, this board contains the hardware for most of the
contre] and display functions of the Service Monitor. These are:.

*

The components which form the master clock, used by the microprocessor and other areas of
the Service Monitor,

1/O address decoding.

Keyboard decoding and variable control in.tcrpreiazion‘
Serial interface control. |

Interface to the parallel, GPIB and memory card options.
Analogue measurements, by A to D conversion,

RF attenuator control drivess,

RF frequency control.

Dispiay generation, vpdating and control; inciuding oscilloscope and spectrum analyzer
dispiays.

Celliiar and other sysferm test option interfacing,

Board repiacement

This board holds information unigue to the particular instrument, and also the current calibration
data. If the board is replaced with 2 substitute board, recalibration of the whole Service Monitor
will be necessary, The unique data can only be repiaced at an IER Service Center. See Chapter 3,
Adijustment and Calibration.



TECHNICAL DESCRIPTION B2/1

Connections
N (refer to the relevant circuit diagram for pin connections)
PLA From the external frequencgy standard socks! on the rear pangl,

PLB Suppies power and frequency correttion to the Temperature Condrolled crystal
(Xtal) Osciltator or the optional Oven Controlied orystal (Xtal) Oscillator, Returns
the 10 MHz, TTL output from the osgillater io the board.

pLC Supplies 3 individual 10 MMz clock signals to the RF tray. (A8/1, A8/ and A13/1).

5C 2, 0 dBm.
PLD Single pin connection from fermperature sensor on 20 dB 50 2 ivad. Voitage below
2.5V causes the overload warning 1o irigger. .
PLE Muiti-pin cornection o Cellular systems and memory carditime stamp options.

PLF Muiti-pin connection to the front panei keyboard.
PLG Muiti-pin connection o GPIB/paralis! interdace option.

PLH Voltage supply to, and signaling from, the rotary control.
PLJ Muiti-pin connection to BS232 interface.
PLK Muiti-pin connection to audio processor board B1/1. (Also see PLM).
— PLL Multi-pin connection for contral signals to RF attenuators A20 and A21.
PLM Multi-pin connection 10 audio processor board B1/1. (Also see PLK).
PLN Muiti-pin connection to FF {fray assembly
PLFP Not used in this instrument.
PLR Supply voltage to LCD back-light inverier.
PLS Power rail connections from power supply unit. ONJCHARGE and LOW BATY
signialing from power supply unit.
PLT .{ Logampifier output signal from A4 _
PLY Supplss 10 MHz clock signal to A15. 50 £2, 0 dBm
PLW Carrier detection signal to oplional Celluiar Systems board, B3.
PLX Sweep mode test point. Goes LOW during anatyzer sweep.
PLY {Alternative output for 10 MHz clock, Not used on this instrument}.
SKA Voizags supplies and data to Licuid Crystal Display.
Power raiis
T Power rail Entry point I situ current ’Board only’ current
-2V PLS pins 3and 4 400 mA 250 mA
+5Y PLSpinsSand 6 620 mA 580 mA
+ig V PLSpins7and 8 580 mA 350 mA
oV PLSpinsland2

A block diagram of the board, showing the main elernents of the control and measarement systems,
is given in Fig. 1-1,
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B2/1

2 Block diagram of control and measurement systems

H

Fig
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Detailed description

Supply Voltages

The +5 V, 12 V and +12 V supplies réquired for the board are routed from the power supply
module through PLS. A branch taken from each supply is given additional filtering to provide a
clean supply where required,

Voitage regulator, 5§ Volt

Voltage reguiator ICB0 provides a noise-free 5 'V supply from the +12 V supply. This provides the
clean supply for the TCXO or OCXO 10 MHz crystal oscillator.

10 MMz master clock

The 10 MHz internal frequency standard for the Service Monitor can be either the standard
Temperature Controled Crystal Oscilistor (TCXO) X1, or the optionat Oven Controiled Crystal
Oscillator (OCX0). The crystal oscillator is mounted on the frame of the 'B' tray and connected to
the board through PLB.

The clock signals of various frequencies, required for the board and for other areas of the Service
Moniter, are all produced by the master clock circuits or derived from it. If an external frequency
standard is connected to the instrament, the TCXO or OCXQ is locked fo the external standard.
See Fig. 1-3, Block diagram of master clock.

TCXO

The standard TCXO is powered by a regulated 5 V supply to its VOC connector pin 3. The

10 MHz, TTL output is from pin 4. The VC connection to pin 1 is the control voltage input,
mentioned under 'Frequency correctiony, below. If no correction is applied, this will have a
nominal level of +2.5 V. Increasing the control voltage to +5 V will reduce the output frequency
by approximately 300 Hz, while reducing it to 0 V will increase the output frequency by
approximately 300 Hz

OCX0

The optional OCXO requires a 12 V supply, connected through PLB, pin 4. The 5 V supply
comnected to pin 3 is nof used in this instrarent. The frequency control voltage is supplied 1o it
through pin 5, and the 10 MHz, TTL. output to the board is through pin 1. If no correction is
applied, this will have a nominal level of +2.5 V. Increasing the control voltage to +5 V will
increase the output frequency by approximately 150 Hz, while reducing it to 0 V will reduce the
output frequency by approximately 150 Hz,

The absence of R223 when the OCXO is fitted, corrects for the opposite tuning sense of the OCX0
compared to the TCXQ,

Frequency correction

The frequency of either internal frequency standard can be corrected to offset any error in its basic
frequency. A frequency offset is applied from the frequency standard adjustment screen, accessed
by using the [HELP/SETUP], [Calibrate], [Freq Stnd], key sequence, A security code restricts
the use of the [Calibrate} key. Details of the use of all the calibration facilitics will be found in
Chapter 3, Adjustments and Calibration,

Correction to the clock frequency is achieved by applying a correction voltage to the oscillator.
Correction data entered from the instrument calibration screen is processed and sent over the data
bus to a digital to analogue converter IC31. Coarse and fine control voitages are prodaced from
the outputs of this IC, which are buffered by IC75a and IC75b. The buffered outputs are fed to the
sumanng circuit buikt around IC75¢.

The correction voltage will be applied to the internal oscillator whenever the Service Monitor is
operating,
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External standard frequency sensing and dividing

The external standard does not drive the clock system directly, but is compared with the frequency
of the internal oscillator and a difference signal generated to correct the internal oscillator. The
external frequency standard signal entersthe board at PLA, pin 2, then is fed to buffer amplifier
TR2. It can be locked to an external frequency standard of 1, 2, 5 or 10 MHaz.

The cutput from the collector of TR2 is passed through an inverter and level corrector, HC82¢, then
to the clock input of PAL IC1, pin 1 and also to the Divide by 1'input.

The buffered external reference signal is also fed to the 'A’input of frequency divider IC3a, which
provides outputs +2 on pin 3, =5 on pin § and +10 on pin 6. These outputs are fed to the Divide
by 27, Divide by 3 and the Divide by 107 inputs of PAL ICL.

A periodic reference signal, derived from the internal 10 MHz clock, is produced by FC3b and fed
to the REF input, pin 2, of KC1. This reference signal has a high period of 1.8 ps and a low period
of 2.4 ps. The logic prograsamed into ICT counts the number of pulses on its clock input, pin 1,
during the low period of the reference signal, and from the result, selects one of the "Divide by’
inputs to route 0 the oufput on pin 13, The selected signal will always be ] Mz,

The 1 MHz signal is fed to the ‘A’ input of 1C5a which is configured to +8, thereby producing an
output of 125 kHz, derived from the external frequency standard, on pin 5.

ICSb is configured to +8, and a signal from the internal 10 MHz ciock is fed to the 'A’ input,

pin 13. The 1.28 MHz obtained is passed from the QC output on pin 9, to the "B input of 1C3b,
This is configured o +10, thereby producing a 125 kHz signal, derived from the internal frequency
standard, on pin 13.

The output from 1C5a is fed to one input of XOR gate {C4b, and that from 1C3b, to the other input.
An output from FC4b will only result from any phase difference between the two signals, This is
fed throngh XOR gate IC4c and then to integration network RE, R9, R10, C5 and C6. The voltage
developed across C6 is fed through R11, to be summed with the frequency control voltage from
ICTS5¢ through R 3, at the input 10 1C75d,

The phase difference between the output of 1C352 and the outpat of 1C3b under locked conditions is
approximately 96°. Therefore the voltage across C6 will rise or fali with any phase change
between the two signals, producing an increase or decrease in the control voltage to the intemal
frequency standard, thereby locking it to the external standard.

20 MHz phase locked loop

Although the 80C188 microprocessor IC13 runs at 10 MHy, it requires a 20 MHz clock inpid,
which it divides by 2 so as 10 produce a 10 MHz clock with an accurate 30/50 mark/space ratio,
This is fed into the microprocessor X1 input, pin 39, Test point TP3 is a monitor point for this.

The 20 Mtz clock is produced by the phase locked loop osciliator, ICT.

The frequency setting capacitors C13 and C14, cause the oscillator on the IC to run at
approximately 20 MHz. :

Fhe phase comparison inpuis of the osciliator are configured to operate at 3 MHz, with 50/50
mark/space ratio signals. The input signal fed into pin 6 is obiained from the QA output of IC3b,
which is a +2 output obtained from the 10 MHz clock.

. The 8 Mtz signal for the Phase’ input, pin 3, is obtained from the oscillator output 'OUT 1’ and fed

through two +2 flip-flops 1C6a and IC6b, Any phase difference between the two inputs is used
within 1C7 to correct the output frequency.

Master clock culputs

The master clock provides emitter follower outputs from TR3, TR30, TR3! and TR34, Each of
these is configured to give 50 (3, 0 dBm outputs.

The output from TR3 leaves the board on PLC pin | for use on the st local oscillator board, AR/1.

TR30 provides the clock signal for the 2nd and 3rd local oscillator board A9, routed through PLC
pin 4.

46882-310

113



B2/1

TECHNICAL DESCRIPTION

The output from TR31 is routed through PLC, pin 6, to the RF generator oscillator board, Ai3/1.

The outpat from TR31 through PLY, pin 2, is only present on the B2/ board. This clock signal is
not used on this instrument.

TR34 provides the clock signal for the optional SSB demodulator board through PLU.

. Other frequency oulputs

The master clock circuit alse produces frequency-stable clock signals for use on the
microprocessor board.

A H) Mz signal from pin 6 of 1C6a is routed to the AF processor board Bi/1, through PLK, pin 3.

A 5 MHz signal from pin 8 of IC6b, is fed to PLG, pin 5, for use by the optional GPIB/parallel
imerface.

A 506 kHz signal derived from the 5 MHz signal on C6b, pin 8, is produced at the +10 output of
IC8a, and used as the clock for 8 channel A fo D converter 1C44,

A 50 k#z signal is produced by dividing by 10, the signal from IC8a, using IC8b. This is used
within the microprocessor, IC13, as a timing standard for "Tones’ generation, being fed to the
TMRINGQ input on pin 20 and can be monitored at TP6.

This 50 kitz signal is also used to switch the diode pump circuit, TR21 and TR22, which prodace‘;
-18 V for the L.CD backlight.

Reset circuit

A reset circuit functions whenever the Service Monitor is powered up. This resets the
microprocessor, which initiates an instrument reset,

The reset line for the microprocessor is provided by IC81 and can be monitored at TP16, This
monitors the +3 V power rail and prodaces a 300 ms low pulse from the RES connection, pin 5,
after the power rail has risen above 4,5 V. The reset line is directly connected to the RES (low)
comnection, pin 24, of the microprocessor. When this pin is held low the microprocessor resets
intemnaliy and sends the RESET connection, pin 57, high. RESET stays high until RES {low} is
returned to the normal (high) state. RESET is fed to the following circuits:-

IC19 address decoder PAL.

The serial interface.

The GP{B/paralle! interface connection.
The systems board option (if fitted).

A reset can be initiated by shorting test point TP4, to test point TP30, using a shorting connector.
The microprocessor will remain in the reset state, with RES (low) held low until the link is
removed. :

Microprocessor

The 80C1 88 processor has a 16-bit internal data bus, with an 8-bit external data bus and a 20-bit
external address bus.

The lower 8 bits of address (AO-A7), are time-multiplexed with the data lines (D0-D7), on ADO,
pin 17, to AD7, pin 2.

The address/data lines ADO-AD7 and the address lines A8-A19 contain a valid address during the
first period of an address/data operation. Each of these lines is coupled to one input of latches
IC14, 1IC15 or IC16.

During this time ALE, pin 61, is high, which enables the latches, thereby allowing the address bits
10 e1er.

At the end of the address period, ALE goes low, the latches are disabled, and the address bits
retained within the latches are readable from the Q connections.

Data transfer can then take place.

1-14
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Addressing
The 20-bit address bus accesses 1 M byte of memory, which is divided up as shown in the
foliowing table :-
Table 1-1 Memory map
Address Description IC number

00000H to 1FFFFH  RAM Ico

20000+ 1o 21FFFH NOVRAM i1C10

22000H 1o FFFFFH EPROM main software IC11 and 1C12

Address decoding for the RAM, 109, is generated by the 80C188 on the LCS{ow), pin 33, This
pin goes low when a RAM address is referenced, thereby taking CEl low on the RAM, pin 22,

Address decoding for the NOVRAM, IC10, is also generated by the §0C 188, bat on MCSQ, pin 38,
which enables the NOVRAM by taking its CE! low, pin 22,

Address decoding for the EPROMs is generated by PAL IC18. H/Q7, pin 18, being taken low will
enable IC11, and KO3, pin 16 enables IC12.

The design of this board allows either 256 kbyte or 512 kbyte EPROMS to be used, depending on
the software requiremnents. The size of each EPROM is setup in software, by writing to latch 1C40,
immediately after power-up, ROM 1 SIZE, from 1C40, pin 19, to IC18 IN1, pin 2, selects the size
of ICi1. A low selects a 256 kbyte 27C020 and a high selects a 512 kbyte 27C040.

Similarly, ROM 2 SIZE, from IC40, pin 16, 10 IC18 IN2, pin 3, selects the size of IC12.
ICH1 being a 27C020 and KC12 being a 27C040 is not a valid selection.

As weli as providing 1 Mbyte of memory space, the BOC188 provides 64 kbytes of /O space. This
is selected when 82, pin 54, on the microprocessor is low,

Al peripherals except the RAM, NOVRAM and EPROM are accessed through FO.

/O address decoding

1/C address decoding is performed by five devices as shown in the following table. A decode of
the address by the device results in the specified pin going low.

Wait states

Because the different peripherals on the 1/0 require different bus speeds, wait states are inserted
into the read/write cycles for certain 10 locations. The control of these wait states is one of the
functions performed by PAL, 1C19. The number of wait states inseried for each perennial location
is shown in the decode table.

The wait state PAL latches in A13, Al4, Al15 and 82 on ALE, and controls the ARDY line, pin 55,
on the microprocessor. This hiolds the microprocessor until the peripheral is ready,
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Table -2 /O map
Address Description Pin number Walt states

PALICIE ' '

000CH 10 3FFFH 8-channel ADC 13 2
4000H 1o 47FFH Mernory card option 15 1
4800H {0 4FFFH Memory card page 14 1
BO00H to 57FFH DSP inderrupt 13 1
5800H o0 BFFFM Options fitted buffer 12 1
8000H o 87FFH interrupt buffer 11 G
6800H {p 8FFFH Ff1 atch 10 &
7000H to Y7FFH RF2 iatch g G
7800H to 7FFFMH Spare iatch 7 &

4 e

8000H 10 87FFH
8800H fo BFFFHM
8000H 1o 97FFH
9800H o SFFFH
AQDOH to ATFFH
AZOCH fo AFFFH
BOOOH 10 B7FFH

8800H to BFFFH

Attenuator fatch

i5
Clock adjust DAC 14
Not used 13
Not used 12
B1/1 board address latch H
811 board data laich 10
LCD contrast / 8
log amp shifting DAC

LD backiégwinput salect

W W W Ly o O

CO00H o DFFFH

EEPROM

EQ00H o EO7FH Seral (RS232) 25 1
EOBOH 1o EOFFH GPIB option 27 2
E100H to E17FH Celiutar option 28 0
E180H to E1FFM Keyboard 29 0
E200M to E27FH Front panel variable 30 0
E280H to E2FFH LCD driver gate array 3 0
E300H 1o E37FH Not used 32 0
Other functions of PAL 1C19

1C19 performs two other fanctions.
These are the EEPROM, 1C32, chip select on pin 15, and the generation of a 3.077 MHz clock

signal.

The 3.077 MHz clock is required by the serial interface controller, $C41, pin 20.

The baad rate sigral for the serial interface controller is generated by the microprocessor. The

3.077 MHz clock signal is passed through +2 flip-flop 1C77a, to produce a 1.5385 MHz signal
which is fed to TMR IN 1 of the microprocessor, pin 21, The baud rate signal is produced on
TMR OUT 1, pin 23, when required, and fed to the serial interface controller, IC41, pin 25.
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Buffered and quiet dala busses

The 1/O peripherals are connecied onto the data bus through one of two bi-directional buffers, 1C21
and FC22. The exception to this is the 8-channel analogue io digital converter, 1C44, which has
direct conpections onto the address/data bus ADO 10 AD7.

IC21 provides the Buffered’ data bus, BD0 1o BD7, which is active for addresses 4000H 1o 7FFFH
and COO0H to FFFFH.

IC22 provides the Quiet’ data bus, QDE to QD7, which is only active for addresses 8000H to
BFFFH. This provides a bus with less noise, for use by the audio processor board BY/I.

Interrupts

The BOCIBE microprocessor provides 4 external interrupt lines, tabulated below:-

Table 1-3 Microprocessor interrupt lines

interrupt Pascription Multiplexed from:-
INO DCS interrunt from Audio
processer board, B
iN1 RxRDY receive interrupt from
setigl interface, 1G41.
iN2 GPIB interrupt
IN3 Muitiplexed injersupt Cailular
Sweep/DSP *
Front panet vadabile
Keyboard *
8 - channe! ADC
TxRPY f#rom serial
controfler
Tx from audio processor
board, Bi/1. *

The multipiexed interrupt to IN3 is formed by NANDing the interrupts together using NAND gate
HC26. When an interrupt is received on INJ, the microprocessor must detertnine which of the
multipiexed inferrupts is active. This is done by reading the output of tristate buffer IC27, the
inputs of which are each connected to one interrupt line,

The three interrupts marked * in the above table are passed through XOR gates so that the polarity
of the interrupt can be changed. By doing this when the interrupt has been acted upon, a second
interrupt is created when the action causing the original interrupt is terminated, Using the keyboard
interrupt as an example, pressing a key will cause a keyboard interrupt 10 be placed on 1C29b,

pin 4. The state of IC29b output will change, putting an interrupt signal on the appropriate input of
NAND gate 1C26 and buffer IC27. When the microprocessor has identified the interrupt and acted
upon it, the state of pin 5 of IC29b is changed through latch IC28. This changes the state of IC29b
output thus removing the interrupt from INT3, When the key is released, the state of IC29b, pin 4,
will change, putting a new interrupt on INT3.

IC30, controlted by IC28, is used to select between the sweep and DSP interrupt. The state of
input A of IC30, pin 14, controls the selection. When input A is high, sweep interrupt is selected,
as 2C1, pin 11 the active input, When input is low, DSP interrupt is selected, as 2C0 is active.

Keyboard decoding

The keys on the front pane} of the Service Monitor are connected as an 8 X § matrix, with the rows
and columns arranged as shown in Fig. 1-4 Front panel key marrix below,
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HG ' FEDCBA

N o O D
A 2 b O~ (R

HG FEDCSBA
Fig. 1-4 Front panel key matrix

The front panel keys are connected to board B2/1 through PLE. When a key is pressed the
connections to the relevant row and colurm are shorted. The identity of the key is passed to the
mHiCroprocessor, using priority encoders ¥C38, 1C39 and buffer IC35. The action of this is
described below, and a simplified diagram is given in Fig. 1.5 Simplification of kevboard encoding
below,

When a key is pressed, for example the [HELP/SETUP] key, the matrix row line 8 will be
connected to matrix columm line H. IC38-7, pin 4, will be pulled down to 0,7V as it turns on
TR11. IC39-7, pin 4, will also be pulled down as TR11 turns on.

The LOW on priority encoder FC38-7 wili be encoded onte its outputs AQ to A2. The LOW on
¥C39.7 will similarly be encoded. The value of the three bit codes on each of the encoders is read
through IC35.

The link from JC38 GS o IC39 B connects these encoders in cascade, therefore when a key is
pressed the GS outpat from IC39 goes low. This is de-bounced by IC17b and IC17¢ to generate
the keyboard interrupt, which can be monitored at test point TP10.

Front panel LEDs

The LEDs on the front panel are connected onto board B2/1 through PLF pins 5 10 9. They are
driven by IC34, a low output turning on the LED. The circuits fo pins 3 and 4 are not used.

Front panel variable control

The front panel variable control is connected through PLH. Pins 1 and 3 are the 45V and OV
supphy to the active comnponents within the control. When the control is rotated a square wave
signal is produced on pin 5 and pin 6. There is a 90° phase difference between these signals, which
aHows the direction of rotation 10 be determined by 'D’ type flip-flop, IC37b, The value of PLH/S
is latched into IC37/b by the positive going edge of the signal on PLH/6. The output from IC37b
will be low for clockwise rotation and high for anti-Clockwise rotation,

See Big. 1-6 Variable control direction determination below.
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Fig. 1-5 Simplification of kevboard encoding

The signal on PLI6 is alse fed to the clock input of IC37a, which generates the Variable’
interrupt. Bach 'Variable'interrupt causes the microprocessor to read the direction of rotation
signal and increment the value of the setiing currently given to the variable confrol operation. Each
360° rotatien produces 64 cycles of output signal,

Options fitted, identification

The microprocessor has to have an indication of any options that are present in the Service
Moenitor. This is done using buffers IC33 and IC84, The resistors to each of the inpuis of the
buffers pulls the inputs high when there is no other connection to the inputs. When an option is
fitted, the appropriate input is pulled to GV on the option beard, thereby indicating Hs presence.

Calibration data storage

The calibration data for the Service Monitor is held in EEPROM IC32. This also holds data
retating to fisted options.
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PLHS
A PLIG GOING POSITIVE
CLOCKWISE
ROFATION
ETRYT J—
L PLH/S VALUE 15 LOW
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§ S LIV QOING POBITIVE
ANF-CLOCKWISE
ROTATION
¢— PLES VALUE 18 1GH
PLHE ——
84 CYCLES
PER ROTATION
cost7
Fig. I-6 Variable control direction determination
Seriai interface

The serial interface consists of a UART (universal asynchrcnou;s receive transmit) device, IC41; an
owput driver, FC42; and an input buffer, 1C43,

The cutput dats, TXDATA, from the UART, together with the output control signaks RTS and
DTR, are fed to the output driver IC42. The output from the driver is routed through PLJ to the
serial connector on the rear panel

Input data and the control signals from the rear panel connector are routed throagh PLJ to the input
buffer I1C43. The output from this buffer is connected to the UART RxDATA input, and the
controi inputs CTS and DSR.

The RXRDY interrupt is generated by the UART, and provides a direct input to the
microprocessor, whereas the TXRDY interrupt, also generated by the UART, is multiplexed by
1C26.

The baud rate clock, produced by the microprocessor, is provided fo the Rx CLK input, pin 25, and
to the TXCLK input, pin 9, of the UART. The provided signal is 16 times that of the baud rate.

A 3.077 MHz signal, from the master clock circuits, is fed to the UART CLK input, pin 20.
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8 channel Analogue to digital converter

The measurements made on the various pararneters of the equipment under test must be converted
to digital values before being processed by the Service Monitor software. This is carried out by §
bit, B channel, analogue to digital converter, 44,

The mput to be converted is selected by the address on the three address lines ADDA, ADDB and
ADDC.

The conversion function is started by a pulse on the START and the ALE inputs of the ADC. The
pulse comes from 0454, as a resuit of signals from address decoder IC18 and from the
FRICTOPIOCESSOT.

When the ADC has completed the conversion, it generates an interrupt on EOC, The
microprocessor then reads the digital value over the address/daza lines ADG to AD7T.

Table 1-4 Analogue to Digital Converter 1C44 inputs, lists the eight inputs to the ADC, the address
which enables each selection and details of the measurement origin.

Table 1-4 Analogue to Digital Converter iC44 inputs

Address input selected Description From:-
Q000H ING {Pin - DG to RMS converer AF volis
26} {(TP13} Wide band power
Distortion demod level
SINAD reading
_ S/N reading
0001H Nt {Pin Positive peak detector Positive demoduiation
27 (TP14} ievel
0G02H N2 {Pin Negative peak detector Negative demodulation
28} (TP15} leveal
0003 ING {Pin 1) Temperaiure Service Monitor internal
temperature
00044+ NG {Pin 2) Squeich Position of front -
panel control
0005H ING {Pin 3) Log amplifier Narrow band
power reading
CO06H ING {Pin 4) Low battery indicator External battery
' condiion
0007H IN7 | {Pin5) | Notused

The ADC 5 V Reference voltage {0 pin 12, is supplied from the +12 V rail, through voltage
stabilizer IC78. This can be monitored on TP12.

A 500 kHz clock signal from the master clock circuits is supplied to pin 10,

R¥F attenuator drivers.

The Z-stage RFE input attenuator A21 and the 3-stage output RF attenuator AZ0, are controlled from

board B2/1.

Each stage of the attenuator has two activating solenoids, one which inseris the attenuator in
circuit, the other to remove it. Two controd lines are therefore needed for each stage.

There is no requirement for the input and output attienuators to be switched simultanecusly,
therefore selection is carried out using common circuitry, with an input or output selector
determining which is switched.

Transistors TR12 to TR17 provide a return path for the selected control line while TR 18 and TR19
provide a 5 V supply to the selecied attenuator assembly. The active transistors are turned on by
the appropriate outputs from latch IC47 being made high,
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Diode pairs {313 10 D15 provide protection against reverse voltage produced by switching the
operating solenoids. Diode pairs D16, D17, D18 and D31 prevent current flowing into solenoids
that are not selected. :

To set up the attenuators, the microprocessor writes to 1C47, and the values are latched into #, The
clocking signal to 1C47 also riggers monostable flip-flop IC46a, which produces a 45 ms pulse to
1C47 OFE, pin 1. This can be monitored on TPI7. The latch is opened for the duration of the pulse,
thereby activating the selected attenuator control Hnes for sufficient time to take up the required
sfates.

QOscilloscope trigger

The oscilloscope trigger signal is produced by the circuit around opamps 1C50a, FC50b, IC50¢ and
mverter 1C82d.

The signal from audio processor board B1/1, 1o the oscilloscope input, is tapped by C40 to provide
an input to the trigger generator. It is clipped by D19 and D20 before being amplified by 1C50a,
Further pulse shaping produces a square wave at the output of inverter IC82d. This can be
monitored at test point TP18. As well as providing the oscilloscope trigger, this signal drives the
AF counter.

RF overload

The Service Monitor gives an audible and visual warning of RF input overload. The trigger signal
for this is produced by the RF overload detector circuit.

The inputs to the overload defectors are obtained from two different sources. Peak detectors on the
input switching board All provide negative and positive peak level signals at PLN33 and 34
respectively. An overheat signal, from a thermistor sensor on the RF input load, enters the board
on PLD, pin 1.

The peak detector signals are applied to the inputs of opamp [(C48d, through the potential dividers
formed by R101, R103, and R102, R104. If either of the peak detector signals exceed the design
level, the output of JC48d goes to +12 V, producing a +3 V input to OR gate 1C36d.

The RF input load overheat signal is fed fo the inverting input, pin 9, of IC48¢, while the non-
inverting input, pin 10, is supplied with 2.5 V from the potential divider R97 and R 98. Under
normal conditions, the voltage on pin 9 is greater than 2.5 V, but under overioad conditions, the
resistance of the thermistor sensor will reduce, pulling the voltage on pin 9 below 2.5 V. This will
result in the output of 1C48c, pin 8, rising to +12 V, producing a +5 V input to OR gate 1C364.

The output from 1C36d feeds into one input of NOR pate IC45¢, which ultimately controls the RF
input switching, The logic configuration ensures that when the overload detector circuit is
triggered, the input switch selects the N type input.

The cutput of 1C36d is also directly coupled to the 2A4 input, pin 17, of buffer IC33. This buffer
is read by the microprocessor at frequent intervals, therefore an RF overload will be detected and
the audible and viswval warning triggered.

RFE latches

The RF tray control is performed through latches 1C52 and ¥C53. The control signals are routed to
the RF tray through PLN,

TR20 provides the gain control signals for the Input Mixer board A2, which requires —~12 V for
setting 20 dB gain and +12 V to set O dB gain. When 053 Q6 output is low, the base of TR20 will
be at —12 V due to R108, R107 and DL, Therefore the collector of TR20 will be high

When FC53 Q6 output is high, it will be approximately 17 volts above the ~12 €V line, therefore
D1 wili conduct. This will take the base of TR20 high, causing TR20 to conduct, taking its
collector low,

Latch 1C54 is not used in this instrament.
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Display controller gate array

Gate array IC335 is programmed with the display controller logic. It contains eight internal
- registers. These provide the processor interface to:-

*  The screen RAMs IC63 and 1064

»  The graphics controiler BSP, IC56

+ The time base generator, (built into the gate array).

s  Other functions, (screen clearing)
The gate array interfaces directly to the display through SKA, with no additional logic.
The signals on SKA are shown in {able 1-5 below:-

Table 1-5 LCD display inputs

SKA Symbol Description
1 vdd +5V
2 Vss oV
3 Vee Contrast (-4Vite-17 V)
4 LP Latehs pulse One positive puise every 80 ps
5 FR Frame puise 55.6 Mz square wave
8 N/C
7 N/C
8 BINYD Start scan pulse One positive pulse every 9 ms
9 XsCL Data shift clock Alternate 200 ns and 300 ns
positive pulses, with 200 ns
imervals
10 N/C
H XD Dispiay data
12 XDt Dispiay data
13 XDz Display data
i4 XD3 Dispiay data

Screen data consisting of characters and lines is stored in RAM 1C63, while RAM 1C64 stores
moving graphics {oscilloscope traces etc.).

RAM IC64 is also used as a link between the microprocessor and DSP K56, DSP executable
programs are downloaded into 1064 from the microprocessor through the gate array, from where
they are subsequently wploaded into the DSP and run. '

Information is also exchanged between the microprocessor and the DSP using IC64. The interface
between the DSP and RAM 1C64 uses a PAL IC37 for address decoding, and five latches 1C58 to
1062,

Data transfer from the RAM to the DSP is through FC58, and that from the DSP to the RAM ig
through 1C62,

IC59, ICA0 and KCO1 are used for address latching,
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The DSP 1C36 is used for the following fanctions:-
+  Scope trace
s Barcharis
+  Spectrum analyzer frace, inchiding RF sweeping
¢ ‘Fransient analysis trace
+  Audio counter
+  Sequential and DTMF tones decoding
* DCS tones decoding
¢  POCSAG decoding

¢  Circle and hine drawing in VOR screen

DSP control lines

The RESET(low) line to the BSP, pin 20, is driven from microprocessor through the gate array
FC53, pin 38, {tis used to initialize the DSP and cause it to upload a new executable program from
RAM IC64. The action of this line can be seen by monitoring test point TP26, while causing a new
program: to be loaded into JC36 by, for example, pressing the {SPEC ANA]J key when in Rx TEST
mode.

The FI line to the DSP pin 58, is an output from the gate array that indicates that the previous byte
written: 10 RAM 1064 through IC39, 1060 and 1C61, has been stored and a new byte can be written,
Monitoring this line at test point TP29 will show random negative puises when in oscilloscope or
spectrum analyzer mode. When in sequential tones decode mode the line will be permanently high,
except during the reception of tones. :

The FOG line to the gate array pin 63, is an output from the DSP which instructs the gate array to
start the time base generator. The action of this line is best seen when in osciloscope mode with
the Service Monitor time base set {0 50 us/division. :

Oscilloscope/analyzer ADC

The oscilloscope and spectrum analyzer traces are produced as graphics from DSP 1C56. The
amplitede level of the analogue signal to be displayed is converted 1o data using the fast analogue
to digital converter K66,

The analogue signal can be the AF input signal, the Tx TEST mode demodulated signal, or the
output from the spectrurn analyzer log amplifier. The routeing switches controlling the signal
setection are described later under 'AF/log amplifier selection”. The selected signal is fed to the
ADC through R113, to VIN, pin 1.

The sampling rate is derived from the time-base generator in the gate array IC55, which is
controlled by the microprocessor. The sampling signal is provided on the ADC_WR(low) line
from pin 47 of IC355.

This is fed to WR(low) on the ADC, 1C66, pin 6, and to the clock input of latch IC65, pin 11, Hiis
also fed through inverter ¥C17¢ to provide an interrupt for the DSP on IRQO0, pin 54. This can be
monitored on TP27. The digital values of the sampies are held in the latch before being read by the
DSP. :

-Ffactional-ﬂ driver

The frequencies of the Fractional N 1st local oscillator and of the RF generator Fractional N
oscillator are set by data from the microprocessor and fed to the RF tray from buffer 1067,

When in Tx TEST, Rx TEST or Dix TEST mede, the frequency of each of these osciliators is
determined by the frequencies set for the transmitter and receiver under test. The control data is
produced by the microprocessor, and ronted through the gate array IC33, to the buffer, then
through PLN to the RF iray, and to the control data register of each oscillator.
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When in spectrum analyzer mode the RF sweep is produced by a progressive change fo the
frequency of the ist local oscillator, while the tracking generator sweep is produced by a
progressive change to the RF penerator oscillator,

D2ata refating to the start and siop frequencies of the sweeps is supphlied by the microprocessor to
DSP IC56, which then produces spot frequency data for each step of the sweep. The data from the
DSP is fed through latch ICH2, to the buffer 1C67,

PAL 1C68 decodes address information to route the data to the appropriate Fractional N register,
The address of the register is written first. This is written on the rising edge of
SIMAL(lew)/DUPAL(low). Then the data is written on the rising edge of
SIMWRlow)/DUPWR(low).

LCD contrast

The viewing contrast of the liguid crystal display is dependent on the voltage at the VL.CO
connection with respect to the VSS connection. Minimuin contrast is obtained with -19.258 V on
VL.CO and maximum contrast at —~4.208 V. To obtain this voltage range, a 20 V negative supply is
produced by the diode pump formed around I1C73a, TR21, TR22 and the associated components.
This runs at 56 kHz, and the -20 V output can: be monitored at test point TP24,

The contrast is adjusted from the HELP/SETUP screen, and the data produced as a resudt of this is
sent to dual digital to analogue converter 1C69. The conirast data is used to produce a voltage on
1ICT24 pin 1, which will have a possible range of 0 V to -5 V. This can be monitored on TP22.

Op-amp 1C74 is configured to convert this voltage swing to the greater range required by the LCD.
It is powered from the +5 V rail and from the -20 V supply from the diode pomp circuit.

The equation met by the converter is:-

Comtrast voitage = ~19.258 — 3.01 x (voltage at TP22)

1.CD backlight

The illumination of the LCD is provided by a cold cathode tube and the brightness of the tube is
dependent on the supply voltage to it. The sapply is provided from a converter which requires a
24 V input for full output, generated vsing the +12 'V and ~12 V supplies

The LCD backlight brightness contro] circuit provides four different output voltages at PER1 and
PLRZ, to feed the converter, thercby giving four different levels of illumination, An {}}*F state is
also provided.

Data relating fo the required illumination state is latched into the D4, DS and D6 of IC70. The
outputs from Q4, Q5 and Q6 of this larch control the state of transistors TR23, TR24 and TR2S
through op-comparators IC73b, IC73c and IC73d. Resistors R126, R127 and R128 are switched in

series with the 12 V supply in various combinations, to provide different jevels of illumination as
shown in Table 1-6.

Table 1-6 LCD backlight level control

Qutput TR23 TR24 TR25 Brightness
from IC70 state state state level

X000xxxx OFF OFfF OFF QFF

x001xxx OFF OFF ON t {Dim)

X071 0xxxx OFF ON QFF 2 {Low mediurm)}

X{H 1 OFF ON ON 3 {High medium)

x100xxxx ON OFF OFF 4 (Full}
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Video bandwidth filters

There are four video bandwidth filters provided for the spectrum analyzer trace. These are RC
filters provided by R234 with C122, Ci23, C124 or C123. The appropriate capacitor is switched
into circuit by the transistor associated with it. Transistors TR26, TR27, TR28 or TR29 are turned
ony when Q3, Q2, QI or QO of IC40 are high, because of data Jatched into it from the
microprocessor through data buffer IC21. The user can choose to have the optimum filter to match
the carrent settings of the spectrum analyzer set automatically, or select ro video filtering,

Table {-7 below shows the filters selected by the outputs from 1C40, and the components active for

each.
Table 1-7 Spectrum analyzer video bandwidth filter selection
Quiput Transistor Capacitor Fiiter Filter
from in sejected cut-off resolution
1C40 ON state frequency bandwidth
xxxx0000 None None . .
*xxx0001 TR29 C125 96 Hz 360 Hz
xxxxQ010 TH28 G124 650 Hz 3 kM2
xxxx0100 TR27 C1z2a 3 kHz 30 kHz
xxxx 1000 THZ26 Clze 19.8 KMz 360 kMz

Spectrum analyzer shifting circuit

The spectrum analyzer display has two vestical scales, 10 dB/division and 2 dB/division.

The 80 dB range displayed on the 10 dB/division scale, matches the dynamic range of the log
amplifier. The log amp input at PLT passes through the filters and the op-amp IC72¢ (0 give an
overall gain of 1. When 10 dB/division scale is selected switch IC71b is open. This provides a
gain of | through ¥C72d. The 80 dB range represents & voltage range 0of Gto 5 V at PLT and on the
outpat of 1724,

When the 2 dB/division scale is selected, switch IC71b is closed, thereby shorting R134, and
caasing the gain of IC72d fo increase to 3.33. A scaling factor of 1.5 is also introduced within the
DSP, giving an overall display gain of 5.

Dicdes 232, D33 and D34 provide over-voltage protection to keep the output of IC72d within the
010 5 Vrange.

The reference levei of the spectrum analyzer display is changed by adding s DC offset to the signal
before applying it to the analogue to digital converter. The offset voltage is produced from the B’
output of digital to analog converter IC69 and op-amp IC72b. 11 has arange of 6 Vio -5 V. it can
be monitored at test point TP23. The offset is fed into the inverting inpuf of FC72c, which adds it
to the output from the log amplifier. The scale adjustrnents are produced by the soffware 1o
coincide with the applied offset.

Carrier detector
{for Celiuiar Systems option)

The Ceilular Systems option has to be able to detect the presence of an RF carrier into the Service
Monitor at the tuned frequency. The output from the log amplifier is routed fo the Cellular Systems
board, when fisted, through PLW. The Cellular Systems board wili detect a signal as present when
the log amp signal rises through 3.3 V, and as lost when it fails through approximately 2.8 V.
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B2/1

Digital signal processor sigral input selection

The graphic traces for the spectrum analyzer and oscilloscope displays are produced by digital

signal processor {C56. The digital input signal to the DSP is obtained from the oscilloscope/
analyzer ADC IC66 as described earhier,

Selection between the output from the log amplifier for the specirum analyzer or the
AF/demodulation signal for the oscillescope, is made using two analogue switches, IC7la and

K714, The selected signal can be monitored on test point TP21. IC7]c switches the oscilloscope
input coupling from AC to BC,

The four sections of analogue switch IC71 are controiled by data latched into IC70-Q0, Q1, Q2 and

Q3.
Table {-8 below shows the valid settings of IC71, and the selections which are produced from
them.
Table 1-8 Oscilloscope and spectrum analyzer signal routeing
Qutput State of State of State of State of Seloction
from ICT0 iC71a IC7th ICTic iICrd
XxXxxi141 Open Open Open Open Nothing
selected
Xxxx1110 Ciosed QOpen Cpen Open Spectum
analyzer (x1}
xxxx 3100 Closed Closed Open Open Spectrum
analyzer (x5}
xxxx0011 Open Open Cipsed Ciosed Oscilicscope
(BC coupled 1)
xxxx0%11 Gpen Qpen Open Closed Oscilioscope
(AC coupled £}

1 The oscilloscope coupling capacitor C49, provides AC or DC coupling into the display ADC.
AC coupling is required when DTMF and DCS tones decoding is being carried out the by the DSP.



Front panel/keyboard TECHNICAL DESCRIPTION

Front panel/keyboard (45662/451)

Qverview

This assembly incorporates the front panel of the Service Monstor. 1t includes the compiete key
and contact assembles for each button, as well as the indicating LEDs, There are no user-
replaceable parts on this assembly. A new assermbly should be fitted in the event of failure.

The Liquid Crystal Display (LCD) is a separate unit, fitted to the rear of this assembly.
The following technical description is provided to assist in localizing faults to the keyboard
assembly. The functioning of the keyboard in relation to the associated decoding circuits is given
within the description of the microprocessor board B2/1.

Assembly replacement

Calibration is not affected by replacement of this assembly,

Connections

The connections to the board are all made through the multi-pin connector PLA, from PLF on
microprocessor board B2,

PLA Ping 1 Connections to LED D1,

and 2

Pins 310 Switched connsctions io ingicating LEDs D210 D6

g

Pirr 10 Common +5 V supply fo indicating LEDs D2 to D6

Pins 11 Column connections to kayboard switch matrix. Columns Hio A
{018 respectively,

Pirs 19 Row connections 1o keyboard switch matrix. Rows {to 8
{0 26 respectively.

Power rails

The power rails onto this board are:-

Power rail Entry point
+5 ¥V PLA pint 10

A +3 V supply is obtained from the +5 V rail on B2,

Detailed description

The keys are connected in a matrix configuration of eight columns and eight rows. Pressing a key
makes a connection between the appropriate column and row rails, which is decoded on the
microprocessor board B2/1.

The indicating LEDs D2 to D6 are powered from the microprocessor board B2/1, with a cormumon
+3 V anode supply and the cathodes taken to @ V when reguired to be iliuminated. LED DI is
powered by a +3 V supply from the power supply module {through the microprocessor board
B2/1), which is active when the Service Monitor is switched to ON’ or is charging a battery.

The Front panelkeyboard drawing in chapter 7 of this manual shows the circuit diagram and
compoenent layout.

1-28 ) 46882-310



TECHNICAL DESCRIPTION Display and Power supply modules

Display (28624-308)

Read the warning regarding the Liguid Crystal Display in the precautions section at the
front of this manaal before removing or servicing it.

Overview

The Liguid Crystal Display used on the Service Monitor is located on the rear of the front panel
assemnbly, with its screen visible through the transparent area of the front panel. It is a sealed unit
with no user replaceable parts. The supply inverter PCB for the back-light 1s permanently atiached
to the display moduie by its flexible cable, This is also mounted on the rear of the front panel
assembly and is protected by a metal cover.

A new module shoukd be fiited in the event of failure. To assist in localizing faults, details of the
voitages or date which will be found on each of the connections when functioning correctly, are
given in the technical description of the microprocessor board B2/, (table 1-5 LCD display
iputs).

Moduie repiacement
Calibration is not affected by replacement of the display module.

Connections

The data and voliage supply connections to the display are made through the ribbon cable and
multi-pin connector attached to it, which connects directly to the microprocessor board B2/1.

The supply to the back-Hght inverter is from PLA of the microprocessor board B2/1.

Power rails

The display modute uses only the +5 V supply taken from pin | of KA of the microprocessor
board B2/1. The 0 V connection is made through pin 2.

Power supply module (44991/179)

QOverview

The power supply module is not user-repairable. In the event of failure, a replacement module
should be fitted, and the faulty module returned to an IFR Service Center,

The folowing information relating fo the power supply module is provided to aid fault location,

Circuit diagrams of the power supply module are included in chapier 7 of this manual, for the same
Tedson.

The power supply module is a switched mode design, which operates from an AC supply of 90 to
132 Vard4510440 Hz or 90 to 265 Var 4510 67 Hz ora DC supplyof 110 32V,

The circuits of the Service Monitor collectively produce a requirement for the DC supplies
tabulated below:-



Display and Power supply modules TECHNICAL DESCRIPTION

Table 1-9 Service Monitor power requirements from power supply module

Voitage and polarity Maximurm current
+BY 30A

+12V 25A

-2V 12A

+368 V 100 mA

An additional requirement is for a charging facility to provide a trickle charge to the DC supply
when the instrument is working from the AC supply, and a recharge facility when the instrument is
not operating.

Module replacement
Fitting a new power supply module does not affect the calibration of the Service Monitor.

CONTROIL. BOARD

DC -BC
{ CONVERTER

Fig 1-7 Block diagram of power supply module.

Detailed description

The AC supply enters the instrument through a connector on the rear panel and passes throngh a
fuse and rwo poles of a triple pole, double throw switch. This switch selects the operate condition,
the charge condition or off. The supply then enters the power supply module where itis fed to a
pridge rectifier in the AC-DC converter to produce an unregulated DC supply. The voltage of this
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will depend on the supply voltage as the full range of AC input voltage is covered without range
S switching.

The second stage of the AC-DC converter produces semi-regulated DC supplies of 12V or24 V
using a 60 kHz switched mode oscillator and wansformer coupling. This transformer also provides
the safety isolation barrier.

The external DC or the DC supply from the AC-DC converter is used to drive the DC-DC
converter,

The BC ountput circuits producing the four output supplies are cach fed from an individual winding
on the DC-DC converter outpat transformer.

Reguiation is applied 1o the DC-DC converter from the output current and voltage sensing circuits,
The charging supply circuits are contained within the DC-DC converter.

Current monitoring to provide regulation is obtained from the three common-retarn supplies and
voltage menitoring from the +5 V sopply.

The 36 V is generated by adding a 24 V fleating supply onto the +12 V supply rail.
The floating 24 V supply has a voltage regulator configured within it.

A control circuit PCB contains the components for frequency control and regulation of both
CORVETETS.

The third pole of the power on-off and charge switch is connected to the DC-DC converter circuits
through piug and sockets. The DC voltage range selector switch, fitted to the rear panel, is
similarly connected,

In the ‘charge’ position the DC-DC converter is turned off, allowing the full output of the AC-DC
converter to be available for charging a 12 V lead-acid battery.



A11/1 and At11/2

TECHNICAL DESCRIPTION

RECEIVER SECTION

A11/1  Input/output switching
Broad band power meter (44830-163)

A11/2 Input/output switching
Broad band power meter (44830-226)

Overview

"This board contains the switching circuits which route signals to and from the RF connectors on the
Service Monitor. These are the RF generator output signals and the RF signals from the mobile
under test. It also contains the input overload detection circuits and the broad band power meter

Circui,

Board replacement

1f this board is replaced with a substitute board, or repairs carried out to it, recalibration of the
whoie Service Monitor will be necessary.

Connections
BLA Pin g Board ground.
Pin 3 -12 V rail.
Pin 4 +b Vrail,
Pin 5 25 kHz, 1 V rms signal from B2/1, for the AGC amplifier,
Pins 6 HF inpu overload signals to microprocessor board B2/1,
and 7
Pins 8 Relay controt sighals from microprocessor board B2/1.
0 11
PLC 25 kHz, AF level out signal, to audio processor board Bi/1,
Soider connaction (o SMA bulkhead mounied connector. Carries
input signal frorn the ANTENNA input socket on the front panet.
Solder connection to SMA buikhead mounted connactor. Carries
the Input signals from, and the output signais to, the N type input
sacket on the front panel, via the 20 did RF power attenuator,
Solder connection 1o SMA bulkhead mounted connector, Carries
the ouiput signat 10 the BNC outpist socket on the front panel.
Solder connection o SMA bulkhead mounted connecicr. {arries
the output sianal t¢ the receiver attenuator AZ1.
Power rails
The power rails onto this board are:-
Power rail Entry point Nominal current Remarks
-2V PLA pin 3 5 mA
+5Y PMLApind 5 mA with relays de- 325 mA with all
gnergized relays energized

A -5V supply is produced on the board from the -12 V rail, by voltage regulator IC6,
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R
Fig. 1-8 Detail block dingram of A11/1 and Al112 input switch and power meter
Detailed description
RF routeing
The R¥ connectors on the front of the Service Monitor can be can be configured to the following
combinations by repeated presses of the [SELECT] key:-
N )
Antennain - BNCout
Amtennain  »  Niype out
Niypein =~ MNiype out
N type in - BNC out

When the N type connector is selected for single port duplex operation, a signal path exists from
the RF generator switched attenuator AZ0, through switched attenuator RLE/RLF to the power
splitter, then through switched attennator RLG/RILH to the Service Monitor receiver switched
attenuator, A21. This path is used for the Service Monitor self-tests, and can also be used for

functional checks to the instrument by setiing the RF generator output and the RF input {(Tx FREQ)
10 the same frequency,
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Antenna input

When the antenna socket Is selected, sipnals from the ransmitter under est are routed to the wide
band power meter contained on this board and to the Service Monitor receiver circuits. Relay RLD
is energized by the NJANT(L) line from the microprocessor board B2/1, through PLA, pin 10
being made low,

The signal for the wide-band power meter, which is described later, is obtained from the potential
divider R68, R69.

The signal 1o the receiver circuits is routed though the (/10 dB switched attenuator RLG/RLH, to
the 2 stage Switched Attennator A21, then to the Input Ampiifier and 15t Mixer board, A2,

The 50 Q ermination consisting of R78 and R79 is switched into ciscuit by RLC, to load the R110,
RI12 junction of the power splitter.

N type input
The N type connector can be selected as the input port, output port, or for duplex input/output
working. A 20 dB power load, with a power handling capacity of up to 150 W, is permanently
connected between this connector and the input to A11/1 or A13/2, A 6 dB power splitter, R110,
R111 and R112, takes the input signal to the receiver circuits,

When the N type connector is used as the nput to the Service Monitor, relays RLC and RLD are
de-energized by the N/ANT(L) line from the microprocessor board B2/1, through PLA, pin 10
being made high,

The signal is routed from the power splitter, through RLC, contacts 11 and 14, and RLD contacts
11 and 14, 1o the wide band power meter and Service Monitor receiver circuits.

N type output
When the N type connector is used as the output for the signal generator, refays RLA and RLE are-
de-energized by the N/BNC(L) line from the microprocessor board B2/1, through PLA, pin 11
being made high.
The signal is routed from the 3 stage Switched Attennator A20 to this board, then through (/10 dB
switched attennator RLE/RLF. From RLE the signal passes through RLA, contacts 11 and 14, then

RLB contacts 11 and 14, to the power splitier. The generator signal is then routed through the
power splitter 1o the N type connector via the 20 dB power load.

BNC output

When the BNC connector is selected as the output for the signal generator, relays RLA and RLB
are energized by the N/BNC(L) line from the microprocessor board B2/}, through PLA, pin 1}
being made low.

The signal is routed as above (N type output), to contact 11 of RLA, then to contact 8 and off the
board to the BNC connector,

The 50 Q termination consisting of R75 and R76 is switched into circuit by RLB, 10 load the R110,
R111 junction of the power splitter,

Power meter

The signal for the power meter, obtained from the potential divider R88, R89, is fed through
isolating capacitor C1 to the overload protection circuit built around D7. Signals in excess of £5 V
are clipped.

The wide band power measurement is not made directly on the input signal, but on a 25 kHz signal
generated within the power meter, which is level controlied to match the incoming RF signal.
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Detectors and integrator

The signal from the limiter circuit is fed to RF detector diode D10b, which with the associated
componenis C7, C9 and R23, form a negative peak detector circuit. This produces a DC voltage,
proportionat to the RF signal level,

An identical detector is built around D10a. This produces a DC voltage from the 25 kHz reference
signal. D10a and b are in a single package.

The voltages from the two detectors are compared in the integrator circuit built around ICi. This
IC is a chopper-stabilized op-amp with extremely low input offset. The control voltage produced

by IC1 is direct-coupled to ¥C2 which provides a level off-set, so that the control voltage at TP2 is
within the range — 1190 -10.8 V.

‘Fhis voltage controis the gain of the AGC amplifier in a feedback loop, which keeps the 25 kHz
signal level af the LF detector input equal to the RF level.

AGC amplifier

The AGC amplifier consists of two cascaded jongtail pairs IC3 and IC4, powered from the +5 V
and —12 V supplies. The gain of each IC is controled by the voltage on pin 6, which is the AGC
control voltage.

The input to the AGC amptifier is a 25 kHz signal obtained from reference signai dividers on the
audio processor board, B1/L This is routed through the microprocessor board B2/1, and has a
level of 1 V RMS. This signal is attenuated to 2 mV RMS by R40 and R41, then applied to the
iput of FC3,

When the AGC control voltage at TP2 is —11.9 'V, the current through both IC3 and (4 is zer0,
the ampiifier gain is at a minimuin and the input to the AGC LF detector is zero,

When the AGC control voltage at TP2 is ~10.8 V, the current through both IC3 and IC4 is 0.6 mA,
the ampiifier gain is at roaximum and the input to the AGC LF detector exceeds 1 V RMS.

Zener DY limits amplifier current and prevents samuration of 1C3 and 1C4.

25 kMz processing

The anti-phase outputs from IC4 are combined in IC2d to give a single ended output.

This is applied to attenuator R60 and R61, which precedes the 25 kHz band pass fiiter IC2b. The
overall gain is unity at 25 kHz, from IC2d outpue to JC2b output. The action of the AGC cirouit
results in a 25 kHz signal being produced at the output of IC2b output, which is directly
proportional 1o the RE iput signal level, The 25 kHz signai is amplified in I1C2a which has & gain
of x3. The output is routed fo the audio processor board B1/1 where it is measured as the RF
input level. The leve! of the 25 kHz signal is from 9 mV to 3 V RMS for normal RF input levels.

Overload detector

The RF gencrator output BNC socket and the ANTENNA BNC socket are both connected 10
overioad detectors. The signal level at each socket is sampled by a resistor divider, R73 and R74
for the generator output; R80 and R81 for the ANTENNA input.

The sample signal is passed through fuli wave rectifier diodes D12, D13 or D16, Di8. The output
from both groups of diodes is connected in parallet across RB2 and €44 to develop a DC voltage,
with D20 as a protection device.

This voltage is routed to the microprocessor board B2/1, on lines OVERLOAD +VE through
PLAT, and OVERLOAD -VE through PLAG. Under normal operation, biasing on B2/1 holds
OVERLOAD +VE at a voltage below OVERLOAD —VE. In an overload condition, the rectified
output from the sampling circuits forces OVERLOAD +VE to be greater than OVERLGCAD ~VE.
This triggers a threshold detector on B2/1 causing an overload warning to be displayed. The
overload threshold at the front panel sockets s typically 430 dBm.
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A21 2 stage input attenuator (44429/081)

Overview

Repair, adjustment or dismantling of this unit is not recommended, complete unit replacement
being the advised repair procedure,

The description which follows is included to aid fault identification,

This assembly incorporates printed circuit board assembly 44829/892,

Unit replacement.

H this unit is removed from the Service Monitor, the procedure given in Chapter 2, Access and
lavour MUST be foilowed. Similarly the re-fitting procedure MUST be followed when fitting a
uhRit.

¥ this unit is replaced by a substitute unit recalibration should not be required.

Connections

The connections o this board are:-

PLA Pins 1, 3, Attenuator switching signals from B2/1. For duration of the
8 and 16, switching puise, +5 V is swilched to the common line, pin 2, and
the appropriate swilching lines taken to O V.

Pin 2 Common connection for iatching relay operating coils.

SMA connector for BF input from the inpu¥/output switching board
Alt,

SMA connector for RF output fo the first mixer boargd, A2

Power rails
No power rails are required by this wnit.

Detailed description

The 2 stage switched attenuator provides stepped level control to the input of the receiver circuits
of the Service Monitor,

It has an attenuation range of 0 dB to 60 dB in 20 dB steps, with one stage of 20 dB and one stage
of 40 dB.

The RF signal from the input/output switching board A1l is fed to the SMA RF input connector, to
pin 11 of RLA, After passing through the selected attenuator stages, # is routed from pin 11 of
RLD to the SMA RF output connection, 10 the First Mixer board A2,

Each stage consists of a twin % network which can be included in the signal path or bypassed,
according to the required value of attenuation.

The selected stages are switched in or out of circait by laiching relays, RLA to RLD, activated by a
pulse of approximately 45 ms, routed from the microprocessor board B2/1. The common retam for
the relay coils is through L1 and PLA pin 4, to the supply produced on microprocessor board B2/1.



TECHNICAL DESCRIPTION A2

A2 Input mixer (44829/922)

QOverview

This board has two primary functions. These are a (/20 dB switched gain ampiifier and the first
frequency changing mixer.

The switched gain amplifier section contains a low pass input filter with input overload protection,
a switchable 0 or 20 dB preampiifier and its associated gain switching circuit.

The frequency changing mixer comprises of a 1100 MHz low pass input filter, the Ist mixer, which
translates the input signal frequency range (0 to 1050 MHz) to the st {F frequency of
1359.3 MHz, and a 2 GHz lowpass ouniput filter.

Board replacement

if this board is replaced by a substitute hoard, the Service Monitor will need to be recalibrated.

Connections

The connections 1o this board are:-

PLA Pirs Board ground.
Pin 3 +12 V rail.
Pir 4 Gain switching ling from microprocessor board B2/1, +12V

selects 20 dB gain, -12 V selecis & dB gain.

Soldered connaction from SMA connector supplying BF input
signal from input attenuator AZ1.

ABF solderad link, supplying st local oscillator signai from st local
oscilator board AB/1. 1358.4 10 2409.3 MMz , +7 to +10 dBm.

R¥F soidered fink, taking 1st IF signal to 2nd and 3rd mixer board
A3. 1359.3 MHz, -40 ¢Bm.

Power rails

The power rails onto this board are:-
Power rail Entry point Nominat current Remarks
+12V PLApIn 3 16 mA {(+20 dB 36 mA (+20 ¢B
amp. out of cirouit} amp. in circuit}

A +5 V supply is produced from the +12 V supply on this board.

Detailed description

Switch gain amplifier

Input signals to the Service Monitor are ronted to this board via the input switching board A1l and
the two stage input agtenuator A21. The signal is fed to input capacitor CI throagh the tray wall,
using & co-axial connector. D12 and D13 provide input protection for the receiver. The printed
inductor L20 with the capacitance of D12 and D13 form a low pass filter which improves the input
return loss presented by the diodes which are inherently capacitive.

The preamplifier IC1 has a typical gain of 21 dB. The appropriate signal route is dictated by the
diode switches formed by D2, D3, D4 and I35, which are controlied by the switching signal on
PLA/4 and the driver circait around TRE to TR4. D3, D4 and D3 are all biased relatively hard on
when selected, but D2 is not driven fally. This is because D2 provides a PIN resistance which
improves the input return loss of IC1 when the amplifier is in circuit. The insertion loss of the
bypass route, through D3 and D4, is approximately 0.5 dB.
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Fig. 1-9 Derail block diagram of A2

The biasing networks (an exampie of which is L15, R23, R3 and L.14) provide good signal
blocking characteristics to 1.5 GHz. In the above example, 1.14 provides high frequency blocking,
whilst 115 provides low frequency blocking. R23 dampens the resonance between the shunt
capacitance of L.13 and the series inductance of L14.

Input low pass filter and mixer

The mixer input fikter is composed of surface mounted capacitors and printed inductors. 1t has a
-3 dB frequency of 1100 MHz and a passband insertion ioss of approximately 0.5 dB.

IC2 is a double balanced mixer with an insertion loss of approximately 9 dB. Itisdrivenbya

+7 dBm local oscillator signal generated on A8/1. The mixer output, which is the Ist IF signal of
1359.3 MHz, goes through a 3 dB pad R10, R11 and R12, foliowed by a 2 GHy printed filier
which rejects unwanied rnixer products. It is then routed to board A3, which contains the Znd and
3rd frequency changing mixers,



TECHNICAL DESCRIPTION ' A7n

A7/1 1stlocal oscillator control (44830/1¢1)

Overview

This board forms part of a single loop fractional N synthesizer. When used with the 1st LO board,
a signal is generated which covers the frequency range 1.359.3 - 2.409.3 GHz. The synthesizer is
used as the receiver local osciliator.

Fractional N frequency division

Conventional frequency dividers aliow only integer division ratios. The principle of the fractional
N technique is this:-

+ Dividing by N for some of the time and then dividing by N + { for the rest of the time, resalts in
an average division ratio which is not necessarily an integer. However fractional N goes further
than this, by switching through several different division ratios, according fo a complex
aigorithm. The result of this is an average fractional division ratio as above, but with reduced
fractional N sideband levels.

For more detail see UK patent number 2140232B Frequency Synthesizers.

Board replacement

Replacing this board with a substitute board does not necessitate any recalibration of the Service
Monitor. However, gaining access to the board requires removal of the RF tray #id, which can
change the frequency response of some points of the Service Monitor performance.

Connections
The connections to this board are:-
PLA Pin 1 Board ground.
Pin 3 -12 V rail,
Pin 4 +5 V rai.
Pin 5 +12 V rail.
Ping 8 Control, addross and data tines {TTL), from microprocessor board
to 15 B2/1.
PLB 5 Mz TTL signal to phase delector on 185t iocal oscillater board
ABA.
Soidered link. 1359 o 2409 MHz +3 dBm, RE reference signal
" from 1st iocal osciliator board A8/,

Power ralls
The power rails onto this board are:-
Power rail Entry point Nominal current
-12V MApin3 70 mA
+5V PLApin 4 150 mA
+312V PBlApinb
Detailed description

A detailed block diagram of A7/1 and AB/1 showing the interconnections between themn which
make up the control loop is given in Fig, 1-10 Derailed block diagram of A7/} and A8/1
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A7/t

*

il block diagram of A7i] and A8/]

10 Deta

i-

Fig

the complete control loop.

showing
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Divider chain

The signat from the st LO board AB/1 (1359 to 2409 Mz}, feeds into buffer 1C6. The output
from this buffer is apphied 10 a divide by 2 prescaler 1C3, Buffer amp 1C4 passes the output from
the prescaler fo the CK1 and CK2 inputs of programmable divider 1C3.

The division ratio of the programmable divider is controlled by the microprocessor {o produce a
2.5 MHz at the lock.

The cutput of IC3 is amplified to TTL levels by TR1, TR2 and TR3. 1Clcis configured asa
frequency doubler, converting both positive going and negative going edges into pulses, The
output from his goes o PLB and forms the 5§ MHz drive for the phase detector on the 1st LO
board. IClb provides an output to drive the fractional N controller 1C7.

Fractional N coniroller

This device obtains information from the microprocesser board, converts it to contro} the
programmable divider and consequently the division ratio. Multiplexed address and data is
received at PLA B-15. Address decoding is performed by IC8 in conjunction with line Al in
PLAT. The write command on pin 16 enters the board on PLAG.



ABM

TECHNICAL DESCRIPTION

A8/1 1stlocal oscillator

Overview

This board, in conjunction with the 1st local osciflator controller A7/1, forms a fractional-N phase
tocked loop. It produces frequencies in the range 1359.3 MHz to 2409.3 MHz at a nominal level

(44830/112)

of +7 dBm. The signal is used as the 1st local osciilator signal for the receiver section of the
Service Monitor. The components forming the VCO are on a danghter board AAL. The main
board contains the following sections:-

*

-

*

Therefore the technical descriptions of these will contain identical or similar passages, Bothuse a

10 MHz reference amplifier and divider / pulse generator

A digital phase / frequency detector

Oat of lock detector

The joop gain shaping network

The phase lock loop filter

Ouput buffering and amplification to drive the receiver 1st mixer and the dividers on AV/1

Power supply conditioning
The design of this board has many similarities to Duplex Oscillator board A13/1, (44830/100).

Voitage Controlled Oscillator daughter board AA1 (41830/160)

Board replacement
1 this board is replaced by a substitute board, the Service Monitor will require recalibration.

Connections

The connections to this board are;-

PLA Pin 1
Pin 3
Pin 4
Pin s
Pin &

PLB Pin 1
Pin 2
Pin 3

PLC Pin 1

PLE

PLF

Board ground,
-12 V rail

+8 V zail,

+12 V rail.

+35 Vrail.
Board ground..

Master Clock signal, 10 MHz 0 dBm. From microprocessor board
B2/1,

Chassis {0 V).

5 MHz, TTL signai from frequency divider on 1st local ossillator
control board A7/1.

Soidersd link. 1359.4 t0 2408.3 MMz, +7 dBm, 1stiocal oscitlator
outp signal to the inpd mixer board A2,

Soidered link. 1359.4 {0 2408.3 Mz, +3 dBm, st local oscillator
output signal to 1st local oscillator control board A7/1.




TECHNICAL DESCRIPTION ' Agn

Power rails
The power ratls onto this board are:-

Power rail Entry point Nominal current Aemarks
+358V PLA pin 8 22 - 40 mA Varigs
-12V PLA pin 5 30 - 80 mA with
+5 ¥ PlApin4 40 - 68 mA frequency
+12V PLA pin 3 67 mA

A +32 V supply is produced from the +33 V supply on this board.

Detailed description

A detailed block diagram of A7/1 and AB//1 showing the interconnections between them which
make vp the control loop is given in Fig. 1-10 Detailed block diagram of A711 and A811

10 MHz Reference amplifier, divider and pulse generator

The 10 MHz, +3 dBm reference signal from the microprocessor board B2, is amplified by TR4 to
{MOS levels. The amplified signal is applied to Flip-flop 1C3a, which toggles its output on each
positive edge at its input to produce a 3 MHz signal,

The Q and Q outputs from 1C5a are fed to the pulse generator circuit formed by IC6a, R23 and
C13, to produce short pulses which drive one side of the Phase / Freguency detector at IC8a,

Phase / Frequency Detector
The four state phase / frequency detector circuit comprises IC7, 1C8 and 1C9.
Pulses at 5 MHz from IC6a are appHed to IC8a and the divided down pulses from Al4/1 10 IC7a.

The divider must have extremely linear operation. FC7 and IC8 are dual device packages, but one
device only of each is used and the inputs of the unused section are grounded. The use of separate
packages for cach input of the detector prevenis interaction between edges from the two sides of
the detector, which might occur if a single package were used.

When the inputs to the detector are in antiphase, the outputs at TP11 and TP12 are square waves at
its operating frequency,

Out of lock detector

Under normal conditions of phase lock, the signals on 74, pin 6, and ICKa, pin 8 are low with
narrow positive going pulses. This voltage is averaged by R25,26 and Cl4 and results in TRS
being turned off. This canses IC6¢ output to be low, D2 to be extinguished, 1C6d output to be
high, TR6 to be turned on and TR7 to be furned off, thereby allowing normal loop action 1o ensue.

if the loop is totally out of lock for any length of time, the average duty eycle at TCS pin 2 o1 13
will rise to 50%, causing the voltage on TRS base to rise sufficiently to turn TRS on. This in turn
enables the astable multivibrator built around IC6¢ and 1C6d, which has a frequency of
approximately 3 Hz.

getting "stuck” af one end

During the periods when JC6d output is low, 1C8a is reset so TP12 s high and TP11 is low. This
causes the loop integrator output {TP17) to ramp high. In this state however, TR6 if off and TR7
on. This clamps the integrator output voltage through D1, forcing the VOO to approximately the
center of its range. During the other half of the cycle, when IC6d output is high. normal loop
conditions are restored which allows the VCO to sweep back into lock.

Loop gain control and shaping network

The outpats of the phase / frequency detector are appiied o the controi inputs of CMOS switch
¥C11. This results in the joop filter, via R338, being aliernately connected to a positive voltage on
C17 and an equal value negative voltage on C18. In this way, control of the loop gain is
accomplished by varying the magnitude of the voltages at C17 and C18.

‘The gain shaping network is based around IC10a, b and ¢. 1t is configured to vary the voltage on
C17 and C18 according o the voltage on the VCO tuning line at PLD2. This arrangement
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TECHNICAL DESCRIPTION

maintains the overall loop gain at an almost constant value, The circuit arrangement and choice of
component values, configuare the network to have three gain steps, with progressively higher gains.

At low and medium tuning voltages, IC10b has a gain of -R12/(R10+R11), which is backed off at
low tuning voltages by ICi0a. This gives an overall gain of -(R124R10+R11}-R7/R6XRE) until
D3 clamps 1C10z ountput.

At higher tuning voltages, when D4 turns on, the gain of ICI0b is increased to -R12/R1{.
RS provides a DC offset.

1C10a inverts the signal at TP6. This provides a voltage which tracks that at TP6, but with
opposite polarity, The outputs of the gain shaping network are heavily filtered. This reduces, to an
acceptable level, the noise that would otherwise be presented to the loop.

When the loop is in lock at a steady state, the outputs of the phase / frequency detector at TPi1 and
TPI2, have a 30% duty cycle. This makes the magnitudes of the voltages on CHY and C18 equal,
therefore the average DC voltage appiied to the loop filter is zero. A phase error at the phase /
frequency detector input causes the duty cycle to change, which produces unequal voltages on C17
and Ci8. The average voltage at 1C11 output will ot be zero. This causes the loop filter to apply
a correcting voitage to the VCO, thereby correcting the phase error.

Loop Filter

A low pass filter is formed by L3, L4, L5 and L6 together with C19, C20 and C21. This rejects
fractional-N noise and 5 MHz reference breakthrough. This filter also has a notch centered around
20 kHz, to provide Tapid roll off to the loop gain outside the loop bandwidth of (approximately)

8 kHz. It also reduces residual added noise, without increasing phase shift a: 8 kHz, which wouid
cause the loop to be under-damped. Input impedance is 330 &2, provided by R38. The output
impedance of the filter is high.

‘The loop integrator is based around IC12 and associated components. Poles are formed by R41
and 24 at 175 Hz and by R42 and €23 at 16 kHz. Zeroes are formed by R39 and C22 at 720 Hz
and by R42 and C24 at 1.6 kHz. As such, the integrator is 2nd order from around 200-700 Hz.
This helps to provide more loop gain at frequencies below 700 Hz than would be possible with a
simpler 1si order infegrator, Another impertant advantage of this arrangement is that op-amp {and
inpuf resistor) noise is reduged at frequencies above a few hundred Hz, by potentiatl divider action
of R41 and R42, thereby allowing reasonable impedance in the preceding filter.

Voltage controlied oscillator

The VCO takes the form of a daughter board AAT (44830/160) which is mounted on the main
PCB. It is screened by a machined aluminam cover. The VCQ requires a supply of around H1V,
and a toning voltage of approximately 1V to 25V. The VCO oufput is approximately -10 dBm.
R3, R6 and R7 form an atienuator pad to reduce the effects of impedance changes on the VCO
output,

See the technical description of AA1 for more details,

Qutput amplifiers _

The ougput from the VCO is buffered by IC13 before being split to two paths by R43, R46 and
R47. One path feeds the signal to the 1st mixer in the receiver through IC14. The matching pad
R52, R53 and R34 improves the match into the ist mixer, The other path, through IC13 feeds the
divider board A7/1. These amplifiers are driven info compression to help reduce any variations in
output power, which might be present due to frequency and lemperatare.

Supply Conditioning

K1 provides a +3( 'V supply for IC12 from the +35V rail. 1CI12 drives the VCO mming line.
12 provides a ssnooth regulated -5V from the -12V 1ail to power IC11 and IC12.

TR, TR2 and TR3 remove any supply ripple and noise from the +12V, +5V and -5V supplies
respectively, while keeping the veoltage drop to a low level. The gain provided by these transistors
allows higher value series resistors and smaller decoupling capacifors to be used, while keeping the
voitage drop to a réasonable level,

R55 biases TR1 close to, {(but not in) saturation, This further reduces the voliage drop in the +12V
ssoothing circuit.
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AA1 Voltage controlled oscillator (41830/160)

Overview

The A8/1 ist local osciilator board and the A13/1 RF generator osciilator board each have an AA}
voltage controlled osciliator fitted.

Board replacement

Replacing this board with a substitute board in either of its locations does not necessitate any
recalibration of the Service Monitor. However, gaining access to the mother boards requires
reroval of an RF fray lid, which can change the frequency response of some points of the Service
Monitor performance.

Connections

The connections o this board are made by direct soldering to the mother board. They are:-

+12V From +12 V line on mother board.
ENABLE Not used with either mother boarg,
TUNE Frequency contro! signal from control loop.

BF OUT BF outpu? signai, -1 dBm 1o -6 dBm.

Power rails
This board is powered by a +12 V supply from the mother board,

Detalled description

This VCO is in the form of a daughter board which is mounted on the voltage controlled oscillator
board. When used in this Service Monitor, one is used on A8/1 and a second on A13/1. AAl
generates a signal between 1.28 GHz and 2.41 GHz for tuning voitages of approximately 5 V to
24 V. The oscillator is designed to have low phase noise for the range covered. The actual range
of operation possible at room temperature is approximately 1 GHz to 2.5 GHz.

TR generates a negative resistance at its emitter. A resonator formed by D1, D2, C5 and printed
stub L4, is connected o the emitter,  Bias is set by R1, R2 and R3. The VCO can be tumed off by
pulling the ENABLE line low. This feature is not used in this Service Monitor,

R4 presents optimurn colector load to TR for operation over the required range. RS5, Ré and R7
form an attenuator pad to reduce the effects of impedance changes on the VCO output. —



A3 TECHNICAL DESCRIPTION

A3 2nd & 3rd mixer (44829/923) ,
A3/1 2nd & 3rd mixer (44830/240)

Overview
The descriptions apply to either of the board types except for where a specific board is mentioned.

The board contains the 2nd and 3rd mixers which translate the 1st IF of 1359.3 MHz to 79.3 MHz
and then to the final IF of 10.7 MHz. It also provides a buffered version of the 2nd IF which is
roumted to the 2nd and 3rd local osciilator board A9. There if is converted to 10.7 MHz and routed
to the audioprocessor board B1/1, for demodulation in Look and Listen mode,.

Board replacement

If this board is replaced by & substitzte board, the Service Monitor will need to be recalibrated,
The A3/1 board is interchangeable with the A3 board |

Connections

The connections to this board are;-

PLA 79.3 MHz -30 dBm, Look and Lisien IF signal to 2nd and 3rd local oscillator
board A9

PLE 80 Mi4z swopt 0 dBm, 3rd local osclllator signal from swept local oscillator
board A10.

2844

9C MHz -10 dBm, 3rd local oscifiator signal, from 2nd and 3rd local oscifiator
board AS. if option 27 ‘Look and Listen’ is not fitted,

PLC Sweep condrol signal {TTL} from Audio processor board Bi/1, through
microprocessor board B2/1.

PLE 10.7 MHz -2 dBm (nominal), 3rd IF signat jo 10.7 Mz IF amplifier board A4,
PLE +12 V supply from 10.7 MHz IF amplifier board A4, via A10.

Soldered link. 1359.3 MHz -40 dBm, 1st IF signal from the input mixer
board AZ.

Soidered link. 1280 MHz 10 dBm, 2nd iocal oscillator signal from 2nd and
3rd local osciliator board AS.

Power ralis

There is po direct power rail connection to this board. A +12 V supply, derived from the
10.7 MHz IF amplifier board A4, is provided through PLE. This is given additional filtering to
provide +12 V (D), which is further filtered fo provide +12 V {A),

Power line Entry point Nominal current

+12V PLE pin 3 80 mA
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Detalled description

2nd mixer

The first I signal of 1359.3 MHaz is fed {0 the board from the input mixer board A2. It is initially
filteved by a lowpass filter comprising of printed inductors L.11, 112, 113, €38, C39, and a
dielectric bandpass filter FL.1, then applied to double balanced mixer IC1. This miser converts the
ist IF to the 2nd IF of 79.3 MHz. {tis driven by a +7 dBm, 1280 MHz local oscillator signal,
generated on 2nd and 3rd local oscillator board A9, and fed 1o the mixer through €23, The 2nd
mixer adds an insertion loss of approximately 8 dB to the signal path. The 2nd IF signal is
extracted by the 79.3 MHz bandpass filter L2, L3, 14, C2, C3, C45, C46, (47, C48, R6 and R7,
The outpat from the filter is amplified by TR1, TR2 and FTR3,

Fig. }-11 Detail block diagram of A3

79.3 MHz 2nd IF

The bandpass filter has three notches in the stop-band. The filter center frequency is at 79.3 MHz
with notches at 73.95 MHz, §4.65 MHz and 100.7 MHz. The notch at 84.65 MHz rejects the out
of band signal that would be converted to 5.35 MHz by the 31d mixer. A signal at 5.35 MHz is
undesirable as any subsequent non-linearity in the IF strip would then generate a 10.7 MHz 2nd
harmonic, which is the final TF frequency and would be detected. The notch at 100.7 MHz rejects
the 3rd mixer image frequency. The notch at 73.95 MHz is inserted 1o be at an equal offset from
79.3 MHz as 84.65 MHz, to make the filter symmetrical. After filtering and amplifying the signal
goes to the input of 3rd mixer C2.

46882-310
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3rd Mixer

The 3rd mixer is driven by 2 9@ MHz, (0 dBm signal, generated on A 10, and fed to the mixer
through C16. The 10.7 MHz output is an open collector which is tuned by L7 and C17, with 2
bandwidth of approximaiely 3.5 MHz. The output signal is passed through C19 and buffered by
the comsmon emitter amplifier TR4, to a level of approximately -2 dBm. From board A3 itis
routed via PLD to the 3rd IF amplifier on board A4,

2nd IF path to A9

A feed from the second IF amplifier provides a 79,3 MHz signal which is used when operating in
the Look and Listen mode. This is down-converted on board A9/1 and demodulated on board
B/l

The signal path consists of the 79.3 Mifz isoifit\mg ampiifier and an isolation gate, The amplifier,

based around TRS and TRS, is a cascode dfrangement, used to improve the reverse isolation, The
ampiifier gain is approximately 9 dB. The TR7 stage buffers the resultant signal,

The isolating gate, consisting of D3, D4, D5 and associated components, blocks the IF signal when
not in Look and Listen mode. Failure to do so results in a spurious 10.7 MHz signal on the
spectrum analyzer display. When in any mode other than Look and Listen, there is a 5V DC
voltage on PLC. This voltage level switches 1C3a and b outputs to OV and +12V respectively,
which closes the diode gate, preventing the IF signal from reaching PLA.

When in Look and Listen mode, the 5V DC voltage on PLC is replaced by a 5V square wave. This
is integrated by R46 and €85, resulting in a reduced voltage at the inputs of 1C3a and KC3b which
changes their output voltages to 12V and 6V. Hence, FC3 opens the diode gate and allows the
signal to pass to AS. The output signal has a level of approxzmawiy -30 dBm and the gate has
approximnately 60 dB isolation.



TECHNICAL DESCRIPTION A10

A10 90 MHz swept local oscillator (44829/930)
A10/1 90 MHz swept local oscillator (44830/241}

Overview

This board contains the 90 MHz ocal osciliator for producing the 10.7 MHz 3rd IF signal. In all
operating modes, other than T.ook and Listen’ mode, it provides a 9¢ Mz signal which is mixed
with the 2nd IF of 79.3 MHz to produce the 3rd IF signal.

When the Look and Listen’ mode is being used, this oscillator is swept about 90 MHz, to provide
the display sweep. During the sweep fiyback, it is phase locked to a 90 MHz reference signal, so
that the sweep frequency will remain centered around 90 MHz.

The descriptions apply to either of the board types except for where a specific board is mentioned.

2944

In 2944 instruments not fitted with Option 27 ‘Look and Listen’, the A10 board is not fitted. The
3rd local oscillator signal is routed directly to the A3 board from the A9 board, using an additional
coaxial cable.

See Fig, 1-1 Simplified Block Diagram,

Board replacement _
If this board is replaced by a substitute board the Service Monitor will need to be recalibrated.

Connections
The connections o this board are:-
PLA Pin 1 Board ground.
Pin 3 =12 V rail.
Pin 5 +12 V rail.
Pin 6 Sweep controf signal (TTL) from B1/1, through B2/, and A,
PLB 80 MHz, -10 dBm, 3rd local oscitiator signal from 2nd and 3rd
iocal escillator board A9,
28] 90 MHz, -5 dBm, 3rd iocal oscillator signal to 2nd and 3rd mixer
board A3,
ME l.ock and l.isten sweep signal {analogue) from audio processor
board Bi/1.
Power rails
The power rails onto this board are:-
Power rail Entry point Nominal current
12V PLApin 3 20 mA

+12VY PZ.AQEHS 64 mA




AfD TECHNICAL DESCRIPTION

Detailed description

L.ocked mode

Varactor controlied oscillator
TR1 is configured as a varacior controlled oscillator with positive feedback from its emitter to
base, The oscillator is tuned by the combination of preset inductor 1.1, with capacitive elements
C3, €4, €36 and varactor diede D1, The voltage reqguired across D1 o produce an output
frequency of 90 Mz is approximately -5.3 V. Under locked conditions the sweep signal at TP1 is
€V, so the DC base bias on TR is approximately ~(.3 V, IC3a is closed so that the phase detector
output of approximately 5 V is applied 10 D1 cathode. The oscillator output is taken from the split
ermitter load which provides an output signal of approximately 40 mV.

Output amplifier
The ontput from the oscillator 10 the 3rd mixer is buffered by TR2, with the drive provided from
the emitter follower TR3. The signal level at PLC has a nominal level of -5 dBm.

A signal {aken from the emitter of TR2, and buffered by TR4, provides the signal for the phase
detector. T

Fig. I-12 Detail biock diagram of AIG and A10/}

Phase detector

Al0 only
¥C2 is a Gilbert cell mixer ,which produces two anti-phase output signals, at the difference
frequency between the LO input, pin 3, and the input to INA, pin 13, Each of these inputs
is obtained from identical buffer circuits built around TR4 and TRS, which provide 6 dB
gain, The input through TR4 to the LO input is from the oscillator output as described
above, while the signal from TRS to INA is from the 90 MHz reference oscillator on the
2nd and 3rd local oscillator board A9. This signal enters the board through PLB at a level
of -10 dBm.
The anti-phase outputs from A, pin 3, and B, pin 14, are fed into ICI(b), which provides a
single ended output at the difference frequency. When the oscillator is locked, the phase
detector output will be a steady DC voltage, which biases the varactor diede. A frequency
difference will resuit in a variation in the phase detector output which will comrect the
frequency. The output voltage level from the A and B outputs of 1C2 is set by the values
of R26. .
A single pole loop filier, R39, R40 and €29, provides a capture range of £500 kHz.
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Al0/1 only
K2 is a Gidhert cell mixer ,which produces two anti-phase output signals, at the difference
frequency between the LO input, pin 11, and the input pin 6. Each of these inputs is
obtained from identical buffer circuits built around TR4 and TRS, which provide 6 dB
gain. The input through TR4 to the LO input is from the oscillator output as described
above, while the signal from TRS is from the 90 MHz reference oscillator on the 2nd and
3rd local oscillator board A9, This signal enters the board through PLB at a level of —
10 é8Bm.
The output pin 16, is fed into {Cl{b), which provides some gain and a level shiff, When
the osciliator is locked, the phase detector output will be a steady DC voitage, which
biases the varactor diode. A frequency difference will result in a variation in the phase
detector output which will correct the frequency.
A single pole loop filter, R39, R40 and €29, provides a capture range of £500 kHz.

Swept mode

When operating in the swept mode, the sweep signal from audio processor board B1/1 sweeps the
frequency of the oscillator by ap to £500 kHz about the center frequency of 90 MHz, During the
sweep flyback period the oscillator is locked by the phase detector, in order to maintain the center
frequency at 90 MHz. o

Centre frequency locking

During the sweep fiyback period, the SWEEP CONTROL line from board A%/1 through PLA, pin
6, is high. This opens 1C3d which closes IC3a. The sweep signal is held at ¢ 'V during the fivback
period, therefore the VOO locks 1o the 90 MHz reference as in the locked mode,

At the end of the flyback period, the SWEEP CONTROL line goes low, closing HC3d and opening
KC3a. The charge across C30 maintains the voltage on DI cathode. The sweep signal from the
audio processor board B1/1, through PLE pin 3, is inverted by ICla. Itis then fed to potential
divider R6 and R7, before being applied to the anode of the varactor diode. As C30 is in series
with B}1, the sweep signal will be algebraically added to the loop control voltage. This will result
in a negative frequency offset at the start of the sweep and a positive frequency offset at the end,
while the center of the sweep remains at the tuned frequency,

The sweep signal from PLE can be monitored on test point TP1. A negative voltage on TP
produces a negative frequency offset, a positive voltage produces a positive frequency offset. The
sweep sensitivity is typically 200 kHz/V.

Setting L1

b1 is pre-adiusted so that the center of the voltage coniroiled oscillator capture range is 90 MHz,
When the frequency is locked at 90 MHz the voltage on test point TP3 is typically +5.0 V.



A9/ TECHNICAL DESCRIPTION

AS8/1 2nd & 3rd local oscillator {44830/097)
Overview
This board contains the following:-

s A phase locked loop oscillator to produce a fixed 1280 MHz signal, used as the Service Monitor
receiver 2nd local oscillator and as a reference signal for the signal generator section.

s A phase locked loop oscillator o produce a fixed 90 Mz signal, used as the receiver 3rd local
osciliator.

+ The 3rd mixer and IF stages for the listen I¥ path.

2944
I 2944 instruments not fitted with Option 27 *Look and Listers’, AY9/2 is fitted in the place of AY/1.

Ht is similar to A9/1 except that R62 is changed to 100R. This provides a higher output level of the
90 MHz 3rd jocal ocsiilator signal at PLD as required by the A3 board. The higher output is
required to acompensate for the gain provided by A10 when the ‘Look and Listen’ option is fitted

See Fig. 1-1 Simplified Block Diagram.

Board replacement
If this board is replaced by a substitute board, recalibration of the Service Monitor will be

necessary.
Connections
The connections {o this board are:-
PLA Pin 1 Board ground. .
Pin 3 =12 V supply from 10.7 MMz IF and log amplifier board A4,
Pin 4 +5 Vrai,
Pink +12 V supply from 10.7 Mz IF and log ampilifier board A4,
Pin g Linked fo PLJ
PLB 79.3 MHz, -30 10 -100 dBm, 2nd IF Listen signal, from 2nd and
3rd mirer board A3,
PLO 10.7 MHz © o ~70 dBm, Listen IF signal, to audio processor
board B/1.
PLD 20 MHz-10 dBm, 3rd local osciliator signal, 1o 80 MHz swep! local
oscillator board At0.
2944

90 MMz -10 dBm, 3rd jocal oscillator signal, to 2nd and 3rd Mixer
A3 i option 27 ‘L.ook and Listen’ is not fitted.

PLE 1280 MHz +7 dBm, 2nd local oscillater signal 10 2nd and 3rd
mixer board A3.

PLF 10 Mz, C dBm, master clock signal from microprocessor board
B2/1.

PLG | 1280 MHz -8 dBm, 2nd local oscillator signat to RF generator
mixer board A12/1.

PL) Linked 1o PLA pin 6. Sweep control signal {TTL) from
microprocessor board B2/1 te 80 Mz swept local oscillator board
A1Q,
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A9/t

Power rails

The power rails onto this board are:-
Power rail Entry point Nominat current Remarks
+5V PLApin4 276 mA 235 mA
if 70 Mz fails

In addition o the above, the quietened supplies listed below are routed from the A4 board,

Power line Entry point Nominal current Remarks
12V PLADIn 3 70 mA 130 mA*
+12V PlLApinSG 135 mA 150 mA*

* i 10 MKz standard
fails

A +10 'V supply and 2 -3 V sapply are produced on the board from the above supplies,

Fig. I-13 Dewil block diagram of A9/1

48882-310
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Detailed description
1280 MHz Local Oscillator

The complete 2nd focal osciilator is composed of the voltage controlled oscillator built around
TRI, and its associated phase jocked loop. The volitage controlied osciliator free runs at about

1280 MHz. Its output is taken through C14 to buffer amplifier IC3. The output from IC3 isfed toa
2nd butfer 1C4.

A portior of the output from 1C3 is applied to 1CO, a low noise divider, through R10. This divider
is capable of various division ratios but here is configured {o divide by a fixed ratio of 128,
Therefore the signal at the owtput of the divider {pin 21) is at 10 MHz when the loop is locked. The
ECL output is converted to TTL levels by TR2 and applied to one input of the phase/frequency
detector IC7 and 1C8. The 10 Mz reference clock signal, from the TTL interface circuit, is
applied 10 Hs other input. The resulting error signal is filtered by ICY and associated components,
and applied as a correction signal, through R340, 1o the voltage controlled oscillator. Removable
fink PLK/SKK is provided to open the loop to aid fauit finding.

The 1280 MHz signal amplified and buffered by 1C4, is branched through two paths. The path
shrough the 3 dB pad Ri5, R16 and R17 is routed to the 2nd mixer on A3, The path via ICS is
routed to the signal generator system.

90 MMz Local Oscillator

Fhe 90 MHz 3rd local oscillator is a phase locked loop composed of TR8, IC11, IC12, IC13, IC14
and associated components. TR forms a 90 MHz voliage controlled oscillator, buffered by TRS,
The 90 Mtz signal is further buffered and split 3 ways by TR10, TR11 and TR12. The path
through TR12 drives IC11, a divider configured to divide by 9. lts output at pin 15 is level shified
to TTL by TRi3 and applied to one input of the phase/frequency detector IC12 and IC13. The

10 MHz reference, from the TT1 interface, is applied to the other input of the phase/frequency
detector. The error signal is filtered by IC14 and associated components before being fed back to
the voltage controlied oscillator through R35, Removable Hink PEM/SKM is provided to open the
foop for fault finding,

The 90 MHz signal is buffered by TR11 and fed via PLD to the Service Monitor receiver 3rd
mixer on A3,

Listen IF path

AT9.3 MHz, 2nd 1F signal from A3 is fed to this board through PLB and then to buffer TR3, The
output from this buffer is applied to one input of mixer IC10. A 90 MHz signal from TR10 is
applied to another input of IC10. The oscillator fanction of this IC is not used,

The mixed output is then passed through the TF amplifier and 10.7 MHz bandpass fiker TR4,
XL.1la, X1b and TRS, which has a bandwidth of 15 kHz. The IF signal is then amplified by TR6
and TR7, then routed to board B1/1 for further amplification and demodulation,

D3, P4 and KC14b allow the 15 kHz filter to be bypassed using the control line on PLA7, When
bypassed, the signal is routed via D3, instead of through the filter. This path results in a wideband
TF output from PLC which can be switched in or out as required.



TECHNICAL DESCRIPTION

A4/1 107 MHz IF & Log Amp  (44830/103)

Overview

This board contains the switched IF bandwidth filtering and logarithmic amplifier for the spectrum
analvzer, and a buffer feeding the 10.7 MHz IE to the demoduiator on the Audio Processor board,
BI. The IF filters are composed of a 3 MHz L/C filter, a 300 kHz ceramic filter and a four stage

crystal filter providing 30 k¥Fz, 3 kHz, and 300 Hz bandwidths.
Fig. 1-15 shows the three sigral paths of the filtering options in simplified block form.

Board replacement
If this board is replaced by a substituie board, the Service Monitor will require recalibration.

Connections
The connections 1o this board are:-
PLA 10.7 Miz IF signal from 2nd and 3rd mixer board A3
PLB 10.7 MMz bandwidth filtered IF signal o audio processor board
B1/1.
PLC Log amplifier cutput to the microprocessor board B2A1. 0V =
bottom of spectrum analyzer display,
+5 V = top of spectrum analyzer display.
PL.D Pin 1 Board ground.
Pir: 3 =12 V rail.
Pir: 4 +12 V rail.
Pins § Bandwidih fiter swilching signals {TTL.) from microprocessor
o8 board B2/1,
PLE 10.7 MHz bandwidth fillered IF signat to optional S5B
dermodulator board A15.
PLF Pir 3 -12 V supply with additional filiering 1o boards A8/, A%/t and
A10,
Pin4 +12 V supply with additional fillering 1o boards A8/1, A%/1 and
A0,
Power rails
The power rails onto this board are:-
Power rail Eniry point Nominai current
12V PLD pin 3 235 mA
+12 ¥ PLD pin 4 240 mA




A4/t TECHNICAL DESCRIPTION

Fig. 1-14 Detail block diagram of Ad11

Input Amplifier

The 10.7 MHz IF signatl from A3 enters the board 1hmugh connector PLA. The signal level is
-2 dBm, measured vsing a low loss probe,

1.27 is the third element in a three pole L/C P filter. The inductor and capacitor which are the first
and second elements are located on A3, The purpose of the " filter is twofold. Firstly, it restricts
HF content from the 3rd mixer, which would otherwise be detected by the logarithmic amplifier,
Secondly, it removes the capacitive loading of the coaxial lead connecting A3 1o A4 by
incorporating the stray capacitance in the filter design.

106 is a current feedback amplifier which has excellent intermodulation distortion performance and
is configured to have a nominal gain of 13 dB. R4 provides adjustrment to cater for IF strip gain
variations,
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Detailed description

Fig. 1-15 Signal rowteing for alternative bandwidth filters

3 MHz Filter Routeing

From IC6, the signal passes through the diode gate consisting of D11 and D16 to pin 3 of the FET
switch IC1. A pertion of the signal is fed forward by R130 and R131 to the FET gate (pin 6) to aid
Hnearity. This feedforward technique is applied on all signal inputs to ICi, The substrate of IC1 is
biased at -4V by D17 and R12 to farther improve its linearity. From ICI pin 10, the signal passes
to the bypass line driver circuit, consisting of TR16 and TR17. This is a complementary ernitter
follower circuit which is capable of driving the loag capacitive track to the log amp. L2, C128 and
C129 form a notch filier to reject 90 MHz 3rd LO breakthrough from A3. From the line driver, the
signal passes through the 212 diode switch to the diode Himiting gate of D18 and 9. This circuait
limits the input fo the log amp to & maximum level of +14 dBm. This is required as levels above
this cause the log amp output to crowbar. In this crowbarred state, the output does not represent
the true IF level and the receiver ievel autoranging can fail. The signal then passes through the final
bandpass filter based around TR18, before entering the log amp inputs. The bandpass filter has a -
3 dB bandwidth of approximatety 3.5 MHz.

300 kMz Filter Routeing

From HC6, the signal passes through the ceramic filter consisting of the matched pair XL1 and X1.2.
These provide a relatively rectangular frequency response. Matching to the filier is performed by
R7 and R17. The common emitter stage, based around TR4 recovers the gain tost through the
fister. 'The signal enters the FET switch on pin 4 and leaves on pin 10, It then passes to the log
armp through the TR16, TR17 line driver, D18, D19 limiter, and the TR 18 bandpass filter in the
same way as for the 3 Mz routeing,
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30 kHz, 3 kHz and 300 Hz Filter Routeing

From IC6, the signal passes through the D11, D16 dicde gate to IC1 pin 5, as for the 3 MHz
routeing. However, the signal leaves IC on pin 11, 1t then enters the first of four similar crystal
filter sections. Each section represents one peole of what is a cascaded four pole arrangement.

The operation of all sections is similar and will only be described for the first section based around
XL3, TRS forms an input buffer. The resonant tank circut of L4 and C21 modifies the center
frequency of the filter to null the effect of stray board reactance thereby allowing the crystal
response to be centered around 10,7 MHz, The shunt resistors R32, R33 and R34 aiter the Q of the
tank circuit to achieve the three desired bandwidths (R32 for 30 kHz, R33 for 3 kHz and R34 for
300 Hz). R33 and R34 are switched into circuit as required by D1, D2 and associated biasing
components. However, when the tank circuit is shunted by the low value of R34 (300 Hz filter
selected), its tuning effect is diminished, Therefore C17 15 used to tune the 300 Hz fiker center
frequency. Addisionally, the stray parallel capacitance of the crystal creates an unwanted notch in
the filter response. The effect of this stray capacitance is nudied by feeding a portion of the input
signal across the crystal in anti-phase, to cancel that fed forward by the stray capacitance. This is
achieved by the stage based around TR6. R31 is used to accurately position the noich 1o give an
overall symmetrical Hilter shape.

The signal then passes through the 2nd orystal filter stage,

inter-gtage amplifier
Between the 2nd and 3rd crystal filter stages is the interstage amplifier, based around TR10.

The gain of this amplifier is set by the bandwidth selection lines. The gain required from this
ampiifier is related to the selected bandwidth, due to the different levels of attenuation produced by
the shunt resistors switched across the crystal filter tank circuits. Appropriate emitter shunt
resistors are switched in or out of circuit by the bandwidth control Hines,

The signal then passes through the third and fourth crystal filter stages to the output buffer based
around TR15, through the 213 diode gate, the D18, 1319 diode limiter and the TR18 bandpass
filter to the log amp.

Qutput Buffer to Demoduiators and SSB Board

The TR20 emitter follower stage provides ap atienuated and buffered version of the final IF for
roateing to the B1/1 demodulators and the SSB board (if fitted). When connected to their relevant
loads, the signal levels on PLB and PLE are 10 dB less than that on TP8,

10.7 MHz IF amplifier and Log. Amplifier

The gain of the amplifier is arranged io follow a logarithmic law, which prodaces an output which
is jogarithmically proportional to the input level.

This DC output provides the signal level information required for the spectrum analyzer.

The logarithmic ampiifier IC4, is a complete monolithic device, using a 9 stage successive
detection technique. Input signalks from TR 18 are applied to pin 16, and the defected output appears
at pin 6. A DC amplifier, formed by 1C3a, processes this ouiput,

The gain of the DC amplifier is controlled by R122, and R119 adjusts the amplifier offset. These
enable the output to be optimized to match the display. IC5b inverts the signal to the polarity
required for the display. The output at pin 7 is routed, through PLC, to board B2/1.

Power Supply Filtering

The +12V and -12V supphies for boards A8/}, A9/1 and AlQ are provided from this beoard through
PLF. Additional filtering is provided to these supplies by L28, C155, and 1.29, C156 respectively.

Selecting and Routeing

The routeing of signals through the filters, and the bandwidths of the switchable filters is controlled
by the state of the four logic lines from the microprocessor board B2/1. These lines enter this
board, A4/, on PLD, pins 5, 6, 7 and 8.

The logic states of each Hne for all fliering options is shown in the bandwidth selection table on
sheet | of the A4/} circuit diagram.
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A15 Single sideband demodulator board (optional) (44830/021)

QOverview

This hoard is only fitted when the SSB demodulation option is supplied. It produces a
demoduiated output from an 388 RF signal.

Board replacement

Replacing this board with a substitute board will not affect the calibration of the Service Monitor.
However, removiag the lid of the RF tray to gain access fo it might affect some points.

Connections
The connections 1o this board are:-

PLA Multi-pin Connector providing, Also provides the 10 MHz master
ciock signal from the microprocessor board B2/1. Takes the
demadulated AF output signal to the audio processor board Bi/1.

PLA Pin i 16.7 MHz IF signal rom 10.7 MHz IF ampilifier and log amplifier
board A4

Pins 2 Board ground.
and 3
Pind 10 MHz master clock signal from the microprocessor board B2/1.
Pir: 8 Board ground.
Pin7 Demoduiated AF output signal to the audis processor board
Bi/1.
PLB Pin 1 +12 V rait,
Pin 2 Board ground.
Pir: 3 ~12 V rail,
Power rails

The power rails onto this board are:-

Power rail Entry point

-12V PLB pin 3

+12V PLB pin 1

A +3 V supoly is produced from the +12 'V radl on the board,

Detailed description
The final IF signgl from the 1F ampilifier is routed 10 this board atpin 1 of PLA.

When SSB demodulation is selected by the user, the frequency of the ist local oscillator is set to
produce a final IF of 10.625 MHz, instead of 10.7 MHz.

With the Service Monitor input aitenuators set (o the correct range, the signal entering the board
will have s level of between -50 and 0 dBm, This has be to leveled before demodulation.

The circuit configured around TR1 is a variable gain amplifier, with the input applied to the first
gate and controlled by the veltage applied to the Znd gate. The automatic gain controt circuit
which produces this control voltage is described later.

The output from TR1 is fed to the A’ input of the mixer, ICH A 10 MHz clock signal is fed into
the mixer through the internal oscillator base, The output signal from the mixer contains a
component ceptered around 625 kHz, This is filtered off by the low-pass cireuwit C7/L1/C8.
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TECHNICAL DESCRIPTION

The filtered signal is then fed to the 'A” input of the second mixer, IC2, where it is mixed with a
625 kHz reference signal. The reference signal is obtained by dividing the 10 MHz clock signal by
16, using K 3a,

The mixing action will produce zero output when no sideband signal is present, but will produce a
signal when a frequency other than 625 kHz is present. This will be a true representation of the
SSB moduiation.

The output from IC2 is passed through a low-pass filter L2/C27, which removes the HE
components, leaving only the demodulated SSB signal, This is fed through DC blocking capacitor
18 to PLA, then routed to the audio processor board B1/1.

The demodutated SSB signal is used to generate the automatic gain control voltage for TR1. After
passing through DC blocking capacitor €19, the signal is rectified by IC4, DI and D2, The long
time-constant filtering of R16 and C2} acting with D1 and D2, together with the design of IC4a
feedback circuit, produce a fast attack, slow decay, control voltage.

¥C4b is used to invert the polarity of the control voltage and to allow a threshold leve! to be set.
The action of the astomatic gain control will produce a signal level out of TR which is virmaily
flat over the design input range,

The +3 V supply for this board is taken from the +12 V supply on PLB pin | through voltage
stabilizer IC5.



TECHNICAL DESCHRIPTION Bi/1, B1/2 and B1/3

AUDIO PROCESSING

B1/1 Audio processor (44830/1186)

B1/2 Audio processor (44830/180)

B1/3 Audio processor (44830/450)
Overview

Because of the complexity of this board, the descriptions do not conform strictly to the sheet 1,
sheet 2, left to right flow. Each rain section shows the sheet numbers of the appropriate circuit
diagram or diagrams. Sheet 1 shows the connections to and from the board, with details of the
power supply rails to it. The filtering to the rails is shown, as are the supplies derived on the board.

The descriptions apply to any of the board types except for where a specific board type is
mentioned. The EDACS SYSTEM test software can not be used in Service Monitors fitted with a
B1/1 board.

B1/3 can only be fitted in instruments using software version 4.14 or higher. If an instrument is
apgraded by figting version 4.14 or higher software and a2 B1/3 board, you must carry out the setap
procedures given in Chapter 3, Adjustment and Caltbration under Module Replacement and Re-
calibration. Ensure that the relevant B] variant is selected.

The audio processor board :-

o Generates the AF output and modulation signals,

*  Provides modulation drive from internal and external sources, including microphone ampilifier.
o Provides AF output drive, to AF OUT socket and to loudspeaker.

*  Produoces RF level condrol signals, .

»  Fast response RF output sappression (B2 and B1/3 only).

+  Demodulates the IF signal analyzers mode and Look and Listen mode.
+ IF detection for signal capture acknowledgment.

*  Voltmeter, analyzer and oscilloscope ranging,

s  AF filtering.

» Distortion measuring filtering.

+  RF counter (through IF counter and microprocessor)

Board replacement

I this board is replaced by a substitute board, the Service Monitor wili require recalibration.

Connections

The connections to this board are:-

PLA Multi-pin connector providing the 8-bit data bus and other control signals from
microprocessor hoard B2/1.
PLB Muls-pin connecior supplying the power raiis o the board; takes measurement

ranging signals (analogue) to the microprocessor board B2/1; takes a Look and
Listan sweep control signal to the 2nd and 3rd iocal oscillator board A, through
83241, Takes a 25 kHz clock signal to the input switching and broad band power
meter boarg A11 through B2/1; jakes the squeich levet control signal from the
squelch control on the front panet o B2/,

PLC Muiti-pin connector taking the AF output through a screened cable to the AF GEN
QUT socket on the front panei of the Service Monitor.

PLD Muiti-pin connector taking the FM variable drive signal to A13/1 , the FM 1 bit drive
signal to At4/1, and the AM and RF lavel signal to A8,

contd.d....
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B, Bl2and B1/3 TECHNICAL DESCRIPTION
Connections (continied)
PLE Muiti-pin connector. Provides the BF level signal from the input switching and

broad band power meter board A11. Takes the Look and Listen sweep signal to
80 MHz sweep oscillator board A10.

PLF Muli-pin connector providing the 10.7 MMz IF signal from the 10.7 MHz IF amplifier
board Ad o the demodulator.

PLG Multi-pin connector providing the 16.7 MHz Lisien channel IF signal from the 3rd
mixer AQ,

PLH Mulii-pin connector providing DC control levels from the variable front panel
controls, {volume, oscilloscope vertical position, and squelch). Alsotakesa +5 V
supply {0 the variable confrols).

PLJ Muslii-pin connector taking AF signals and logic to and from the ACCESSORY
socket on the front panel of the Service Monitor,

PLK Multi-pin connecior taking the AF drive signal to the loudspeaker and the

demodulated signal to the DEMOD OUT socket on the rear panel. Also provides
the external modulation signal from the EXT MOD IN socket on the rear panst.

PLL Multi-pin connector for the AF signal path 1o and from the optionat AF fiter board.
Also provides +12 V supply o the oplional AF filter board,

Multi-pir: connector taking the AF signal to the optional noteh filler, the filtered return
signal and the noteh filter option-fitted line.

PLN Plug providing the signal from the AF INPUT socket on the front panel through a
screened lead.

PLP Mulii-nin connector taking control signals and 12 V supply 1o opticnat 600 &

PLM

interface.

PLR Mult-pin connector providing the modulation signal from the cellutar options board
B3, and also the option Btted line from #.

PLS Multi-pins connector providing AF signal from the celular options board B3.

PLY Muli-pin connector taking demodulated signals o the cellular options board B3,

PLU Muli-pin connector providing the demodulated signal from the optional S8B board
A15,

Power rails
The power rails onto this board are:-

Power rail Entry point Nominal current Hemarks

42V PLBpins 14and 15 | 170 mA 320 mA with max,
AF loading

+5V PLB Ping 16, 17 30 mA 9G mA with max.

and 18 ioudspeaker drive

+12V PLY pins 19 and 20. 230 mA 380 mA with max,

AF loading
Detailed description
Control circuit

Circuit diagram sheet 2 and 6.

The Control Circuit processes daia from the microprocessor via PLA to set control registers and
latches which determine the audio processor function and mode of operation.

The microprocessor provides a dedicated (and therefore guiet) 8-bit data bus which sends both data
and address information to the Audio Processor. Data is also sent back to the microprocessor over

this 8-bit bus. The transmission of data is controlled by the microprocessor using 4 lines: Buffered

Read BUF BD(L), Buffered Write BUF WR(L}. Data Select DATA SEL{L) and Address Select ADDR
SEL(L).
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Controi iaiches

Data from the microprocessor is clocked into all latches, DACS, synthesizer and counter chips on
the lagging (positive going) edge of the active low, Buffered Write pulse.

With ADDR SEL(L} active low, data is loaded from the 8-bit bus into address latch 1C50. Three
least significant bits of the latched address, A0, Al and A2 are routed to address ports of
synthesizer chips IC1 and IC2, and counter chip IC301. Latched address bits A6 and A7 select one
of address decoders IC52, 53 and 1C251, and laiched address bits A3, A4 and AS define the
output from the selected address decoder. Addresses (0 to B8(Hex) are used for this purpose.

With DATA SEL(L) active low, HC32, IC53 or KC251 cutputs a low to the selected location. This
activates the Enable or Chip Select port of the selected device. (52 and 1C33 decode addresses
for the Synthesizer section, enabling data to be loaded into latches FC55 to IC58. KC251 decodes
addresses for the Analyzer section, enabling data to be loaded into latches YC252 1o 1C3587; 1C2358
further decodes 2 sets of 2 lines into 2 mutually exclusive sets of 4 lines.

When BUF RD{L} is active low, the output state of the IF Counter or Option Buffer is read onto the
8-bit data bus.

AF synthesiser and modulator drive
Circait diagram sheets 3 and 4,

The cirenit consists of two independent frequency synthesizers which provide the source for the AF
GEN OUT socket on the front panel, and the internal modulation waveforms.

The modulation control section provides drive for AM and FM (with or without pre-emphasis).

See Fig. 1-16 Block diagram of audio generators below.

Fig. 1-16 Block diagram of audio generators

46882-310 1-63



811, Bt/2 and B1/3 TECHNICAL DESCRIPTION

AF synthesisers

AF GEN1 and AF GEN2 are two independent frequency synthesizers consisting of audio oscillator
gate array 1CT (1C2), EPROM IC3 (1C4), and DAC IC5 (1C6).

ICt is 4 gate array customized as a 24 Bit direct digital synthesizer controller. s function is
deterrnined by 8 registers, organized as 2 control registers and 2 banks of 3-byte frequency
registers. Contents are loaded from the 8-bit data bus DO/DYY, to the register addressed by 3-bit bus
AQ/A3 when CS¥{L) is active low.

The chip is clocked by 1 MHz CLOCK from the reference frequency divider. The positive edge of
each clock pulse causes the 24-bit word stored in a frequency register to be added to the

- accurmulator. The accumulator cutput PO/P23 is therefore a 24-bit word which increases towards

fuil scale on each successive clock pulse. The higher the number stored in the frequency register,
the shorter the time to full-scale, and hence the higher the output frequency.

The 13 most significant bits P11/P23, are fed to addresses AQ/ALZ of 16-bit EPROM 1C3, TFhisis
a Jook-up table which converis the address to an 8-bit output word corresponding to waveform
amplitude points. The addresses from IC1, corresponding to points from zero to full scale,
converts to one cycle of cutput waveform. Addresses A13/A15 access look-up tables for
conversion {0 square-wave, sine-wave, and VOR/ILS {Avionics) waveforms.

The §-bit output of EPROM K3 is converied, in multiplying DAC ICS, (o an analogue voltage,
offset negatively with respect to ground, Amplitude is determined by the voitage on VREF (TP1),
which is preset (0 5.86 V nominal, by R2 [SET AF LEVEL].

1C12b is configured as an adder, which inverts and shifts the output voliage positively by 2.93 V,
thereby centering the ontput waveform about O V. This allows BC coupling of the output, essential
for tow frequency sweep and square waveforms. The DAC output amplitade, measured at TP2, is
2.064 V RMS nominal for a sine-wave, and 5.835 V pk to pk for a square wave.

AF GEN2 is essentially similar to AF GEN1, but includes Look and Listen sweep wave forms and
Digitally Coded Squelch signaling tones,

When Digitally Coded Squeich is selected, the output is 2 coded square wave under microprocessor
control. Each complete cycle of the generator chip IC2, clocks in data for EPROM addresses A12
and Al3 from D-type 8ip-flop 1C7, At the same time, an intesrupt is sent to the microprocessor,
asking for DCS data prior to the next clock pulse. Analogue output is either zero, FS positive, or
F5 negative volts, TP3 output levels are nominally the same as TP2.

FFSK (Fast Frequency Shift Keying) is not implemented in this instrument. However, the board
does contain hardware for possible futare implementation, therefore the operation of the feature is
described.

The mark and space frequencies of the FFSK signal are held in two frequency registers within
EPROM IC3. The active register is determined by the state of line SEE A/B.

To switch the signal condition, a syne interrupt is sent to the microprocessor when the output signal
goes through zero phase. This is obtained from D7 of IC3, as D7 toggles. H is routed through
F.A, pin 8, 10 the microprocessor board B2/1. The frequency of the next half cycle is determined
by SEL. A/B which selects the appropriate frequency register in ICI.

Filtering

The analogue output from AFGENT is filtered by the active filter built aroand IC12a. This fikters
out the clock frequency, and smoothes the higher frequency steps which make ap the AF
waveform. It is a 50 kHz low pass, 3rd order design, and has a response flat 1o within (0,05 dB up
to 20 kHz.

The output from AF GENZ can be similarly filtered by the 50 kHz active LP filter buikt around
ICik

Switching allows alternative routeing of the AF GEN2 output signal, Low frequency square and
sweep waveforms can bypass the filters and DCS signals can be filtered by a 2nd order, active LP
filter, IC11b. This has a 140 Hz , 3 dB cut-off. Selection is by analogue switches I{18a, IC18b
and IC18¢c, Any losses due to these switches are matched by R19 in the AF GENT circuit,

Fhe filtered level of sinewaves, measured at TP4 and TP6 is 2.05 V RMS.
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Audio output
The output from each synthesizer is fed to the V BEF input of 12-bit level DACICIS or IC16. The
outputs from these are buffered by IC17¢ and IC17d,

Selector switches 1C13a to 1C13d determine the gain of the AF driver amplifier and switch one or
both AF generator ouiputs to be summed by IC19 for output from the front panel. Levels ag TP?
and TP8 are dependent on DAC settings and will be between 0.5 mV (loaded data 001 HEX) and
2.00 V RMS (loaded data FAD HEX),

The AF driver stage has a gain of X0.2 or X2.0 determined by TC13 selector, giving full scale
outputs of 4 V RMS and 400 mV RMS, This is fed through PLC/2 to the AF GEN QUT socket on
the front panel.

The output from level DAC IC16 is also buffered by IC17a to feed the sweep waveform to the
90 Mtz local oscillator board A16, through switch IC214¢ and PLE.

Internal modulation
Circuit diagram sheet 4,
The AF generators alsc provide the internal modulation source, The outpat from DACY IC15
andfor 1C16 is selected by switches 1C224d and 1(C24a.

1C23c is used as a summing amplifier for the selected AF generator signais and any external
modulation. The external modulation (see below) is fed to this through analogue switch 1C24b.

The summing amphifier gain is switched by 1C29a, between X2 for AM modulation and x0.354 for
FM modulation.

External modulation
The external modulation signal may be derived from:-

»  The EXT MOD socket on the rear panel (¥), This is routed through PLK/1, protected buffer
1C2 12 and selector switch 1C22a.

¢ The Mod Options I/P from optional boards such as the SYSTEMS board(*). This is routed
through PLR/2 and selector switch IC22b
+  The microphone contact of the ACCESSORY socket on the front panel through 1C22¢,

*} These inputs require 1 V RMS nominally, to give the required modulation as set by the Ext Mod
Level DAC 1020, 1C21b provides buffering and gain of 2.05.

Modulation level
When in AM mode, the full scale output from 1C23¢ is 4 V RMS. This is routed through the
modulation correction DAC 1C25 which is nominally set to 3258(dec). This gives a nominal
output of 4.5 V pk. at PLD/7, corresponding to 100% AM. The actal level will depend on the
AM calibration of the complete instrument.

When providing the frequency modulation signal for the RF generator, full scale output from 1C23¢
is 0.767 V RMS. The output from PLD pin 4 to the RF generator board Al4 feeds the fractional-
N, 1-bit analogue to digital converter. It is restricted to 1 V pk maximum and normoatly 0.5 V RMS
minimumn.

With 5o pre-emphasis IC24¢ and IC29 are closed, 1C24d is open. To compensate for variation of
FM sensitivity with carrier freguency in the RF generator oscillator, the output from IC23¢ is
attenuated in the modulation correction DAC IC258 .

The FM attenuator DAC IC28 reduces the varactor drive by factors of 1,2,4 or 8. This, in
conjunction with the FM attenuator on the RF generator local oscillator board A13/1, gives
nominal full scale deviation ranges of 100 kHz down to 195 Hz,

Actual Jevels depend on FM calibration of the complete insirument.

750 us pre-emphasis

The FM pre-emphasis circuit is designed to increase deviation in proportion to modulating
frequency, above a knee frequency of 212 Hz, Additionally, the deviation at 1 kHz must be the
sarpe with or without pre-emphasis.
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TECHNICAL DESCRIPTION

HC23a is an inverting amplifier with a DC gainof -13.6 dB and a2 1 kHz pain of -2.0dB. Tthasa
time constant of 750 us given by C88 and R52. Gain in the voice band increases by approximately
& dB/octave.

KC23b buffers the previous stage from capacitive loading of C88,

¥C23d is configured as a 2nd order inverting low pass filter with DC gain of +2.0 dB and cut-off
frequency of 10 kHz, FC23a and IC23d combine to give the desired pre-emphasis characteristic
over the voice band 300 Hz 10 3400 Hz, with anwanted high frequency components astenuated.

With pre-emphasis selected IC24ce is open and 1C24d closed. 1C29b is open, reducing the level at
PLD/4 by a factor of 4, due to the combination of R58, R59 and loading by the A14 unit.

RF lovel DAC

KC27 is a F2-bit multiplying DAC which sets the RF jevel, DC controlling voltage. This is derived
from reference Zener D4,

Pre-set resistor R61 [SET RE LEVEL], presets the DC level at TP 0 nominal -4.5 V via
inveriing suming amplifier 1C26¢. The actual level depends on RE Level calibration of the
compiete instrument,

With AM selected by HC29d, the output of modulation correction DAC IC25, is inverted by IC21d.
1t is then AC coupled to the input of summing amplifier 1C26c to be summed with the preset BC
voltage.

The maximum AC level at PLD pin 7 is 9.0 V pk-pk, which corresponds to a notional 100% AM
depth.

RF output suppression
B1/2 only
The cizenit provides a fast response means of suppressing and enabling the RE output signal, This
facility is used by some of the SYSTEM test options, notably EDACS repeater,

The DC level a1 PLID/T can be switched negative, thereby maximizing the PIN diode attenuation of
AG/1 output amplifier,

The RF output controi signal from the Cellular Systems board A3/1, is fed to PLR/4, When this
control Hine is High, TR90 and TR91 are both biased off and zero current is summed into 1C26¢.
Consequently PLD/7 voltage level, and therefore the RE cutput level, are unaffected.

When the RF ontput control signal line is Low, TR90 and TR9! are both biased on. A negative
current is summed into 1C26¢, forcing TP14 to approximately +1 V, and PLD/7 negative.

TR performs as an integrator, the collector switching rate of approximately 28 Vigs being
determined by R96 and C85. This results in an RF output level transition time of approximately
HXG us,

Demodulators
Circuit diagram sheet 5.

The Service Monitor produces the 10,7 MHz final IF signal from two sources, depending on the
mode of operation.

The demodulator input circuit is set to select either the normal IF, or if the Service Monitor is in
the Look and Listen mode, the Listen IF, Two outpuis are produced, an AF demodulated signal
and an IF signal at CMOS level to drive the IF counter. Demodulation can be selected from AM,
M, or FM with 750 s de-emphasis. A 50 kHz low-pass filter is always in the demodulated
ouiput path.
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i Attenuators and switches

A separate PIN diode attenuator and selector switch is included for each IF input,

The normat IF enters at PLE, with pin diodes 11060, D101 and D102 forming the input attenvator.
Input selection is made by taking SEL NORMAL (L} low, which causes D106, D167 and D108 to
conduct,

The Listen FF enters at PLG, with pin diodes D103, D104 and D103 forming the input attenuator,
Input selection is made by taking SEL LOOK & LISTEN (L) low, which causes D109, D116 and
D11 to conduct,

The circuit has a comimon output at a fixed low level, being the selected IF leveled by the PIN
attenuators and controlled by the AGC loop,

Input impedance is 95 £, designed to minimize loss due to loading the IF drive circuits in the RF
fray.

Both attenmators are driven by a common control voltage from the AGC circuit. This can be
monitored at TP127. AGC operates over an input range -60 dBm to 0 dBm, with the control
voltage within+10 Vand -2 V.,

The IF selector switches are driven by complementary logic level control lines, so that only one IF
mput is selected at a time. The outputs of both switches are wired together and taken to the input
of video amplifier, IC100,

AM demodulator and automatic gain control (AGC)

IC100 amplifies the selected and leveled IF signal. The two antiphase outputs of this amplifier are
filtered by 10.7 MHz ceramic bandpass filters to reduce noise, before being used to drive the AM
demodulator IC101, and the single ended input to the IF limiter IC102,

AM demodulation is achieved by mixing the modulated IF signal with level limited IF from the
limiter in HC162,

The output of 1IC101 consists of three components:- an AF component which is the required
demodulated sigmal; 2 DC component which is proportional to the carrier level; and an R¥
component at the carrier frequency, and its harmonics.

The differential output from $C101 is filtered to remove the RF component, and converted to a
single ended signal by 1C103b,

The AF component is fed (o selector switch IC1{09a as demodulated AM.

The DC component is compared with the AGC reference voltage. This is pre-set by R143, [SET
AM LEVEL], and is typically ~0.5 V at TP122.

Thus HC103b DC output represents level error, and is zero when the AGC loop is operating. AGC
action is determined by integrating this output error voltage. The integrated error, which can be
monitored at TP127, is fed back as a control voitage to the PIN diode attenuators. Feedback is in
the pegative sense such as to maintain the attenuator output level constant, IC103a is configured as
the integrator which filters out all AF and R¥ components.

AGC sets the RF level to a predeterinined vakue set by R143, and consequently the amplitude of
the AF component is a measure of AM modulation depth.

10.7 MHz IF conversion to logic levels

When the Service Monitor is in FM operating mode, 1C103a integrates the difference between the
output of ICH3b and +5 V logic high, derived from the AM DEMOD SELECT line.

The output from the 1F limiter IC102, is of the order of 150 mV pk-pk. This is converted to CMOS
leveis by 1C104b, for both IF counting and FM demodulation. This CMOS inverter is self biased
by HX0% negative feedback at DC, so that its input sits at its switching threshold, In consequence,
relatively small (50 mV pk-pk) voltage swings at the input are sufficient to permit the output 10
drive the following inverter buffers, IC104c and FC104d, at CMOS levels. This 10.7 MHz, CMOS
level IF is used for the following:-

»  The IF Counter drive,
s  The sampling point for the IF detection circuit,
+  The source for the FM demodulsator.
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FM demodidation

The FM demoduiator works on the pulse counting principle of generating fixed length puises on
each cycle of the IF. As the frequency increases, so the pulses become closer together and the
average output voltage rises. Conversely, as the frequency decreases the puises become further
apart ant the average oatput voltage fails,

The required demodulated oufput voliage is guite small (a few mV per kHz deviation) compared
with the 700 kHz/1.4 MHz component.

Exclusive-OR gate 1C105 mixes the 10.7 MHz CMOS IF with the 10 MHz reference and buffers
the output 1o give a 700 kHz IF after low-pass filtering. The 700 kHz signal is converted to CMOS
levels by Schmitt invertor 3IC106a with DC biased input. This feeds dual monostable 1C107, which
is configured to produce fixed length pulses on both positive and negative going edges of the

700 ktiz input. Typical puise length is 5530 ns determined by the time constant of R 169, with the
effective capacitance of C167 in series with C367, and of R170 with the effective capacitance of
168 in series with C368.

1C106 buffer provides an effective 220 Q source for the demodulated signal which is AC coupled
ino 2 5th order Butterworth 163 kHz LP Filter. This gives the required rejection of 700 kHz and
1.4 MHz components, 1C108a is a non-inverting stage with gain preset by R181 {SET FM LEVELL
The demodulator has a flat response from. 10 Hz, {as determined by C169/R 175}, to 50 kHz {as
determined by the 163 kHz LP characteristic).

De-emphasis is provided by IC108b. R183 and C182 provide the 750 ps time constant for a simple
Jow pass filter. The de-emphasis is designed to be used with a corresponding pre-emphasis, and
has unity gain at 1 kHz.

I AM mode of operation the monostable ICH)7 is disabled, to prevent interference with the AM
demodulator.

iF detection

As explained above, the FM demodulator C107, produces one fixed length pulse for each cycle of
the IF signal fed to i,

1£ the cireuit was allowed to operate with no IF signal present, IC107 would be triggered by noise
and therefore produce a random sequence of output pulses. Consequently, mean DC level would
faH and coupling capacitor C169 discharge. When the IF signal was restored, C169 would charge
to its operating state of 4.4 V (approximately). The settling time would be unacceptable in Cellular
Radio measurements when tones need decoding within milliseconds of the carrier signal appearing.
A fast response time is required, and this is achieved by reducing the time constant of coupiing
capacitor C169 to 200 ns whenever IF is absent, and returning to the long time constant after the
presence of an IF signal has been detected. The TF detection circuit determines C169 time constant
by switching R179 in or out.

The TF detection circuit consists of & low pass filter and driver for switch ICH10. With random
noise input, the low frequency components are passed through the LP filter and are amplified by
satarating TR150. The collector waveform is negative peak detected by D130 and C156, to give
an output of approximately 0.4V, This holds IC106f input low, and therefore closes switch
FC110a, When a 10.7 MHz IF signal is present, it is rejected by the filter. There is ro low
frequency noise present, therefore TR150 is held in an off state, Capacitor C156 charges to +5V
with time constant of 4.7 ms, which gives a small delay before IC106f input goes high., Switch
1C110a then opens and C169 returns to long time constant,

QOutput switching and 50 kHz low pass filter

The 50 kHz low pass filter, comprising of IC108c, 1C108d and the associated components, is
always present in the demodulated signal path. CMOS switches 1C109a, IC1H09b and IC169d select
which demodulated signal is fed to it

¥C1094a selects the output from the AM detector; FC109b selects the output from the FM
demodulator before de-emphasis filtering; FC1(9d selects the output from the FM demoduslator
after de-emphasis filtering,
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Switch IC109 is protected from voliages greater than Bs £5 V supply voltage by R184, R185,
R186, D180, DI and D182,

The 50 kHz filter has a characteristic which approximates a 3rd order Butterworth low pass, with a
aotch at 170 kHz in the stop band. This notch is to prevent aliasing in the switched capacitor AF
filter which folows the demoduiator.

Non-inverting amplifier IC108d provides a gain of 5.5

The nominal sensitivity of the demodulated signal, measured at the 50 kHz filter output TP184, is:-
AM 25 mV pk-pk per 1% modulation depth
M 100 mV pk-pk per 1 kHz deviation

Analyzer ranging and filtering

This section consists of:

{Analyzer ranging and switching. } See Cet. Diag Sht.?
SINAD filter.

Band Himit filters. } See Cet. Diag Sht.8
Standard frequency divider.

The analyzer switching circuits allow the instrument to be configured as an AF or DC voltmeter,
oscilloscope, frequency meter, modulation meter, noise and distortion meter, or RF power meter.
Signals can be routed through internal band limit filters, or switched to option or external filters. A
wide range of input levels is catered for by range gain switching.

Signals are selected from

» The AFINPUT socket on the front panel.

¢ The owtput from the demodulator board.

¢ The AF signal from the RF power meter,

¢ The RF levels from the directional power head accessories.
*  The AF output from the optiona] S5B demodulator board,
s The AF signat from the optional Cellular Systems board.

AF ranging

The AF input at PLN can be either AC coupled through C200 or BC coupled when RLA is
activated.

KC200 is an inverting amplifier with 1 ML input resistance. The gain is x0.5 or %0.05, selected by
IC210a.

Frequency compensation is provided by C201 and C206 to keep the amplifier characteristic flat to
50 kHz.

DC offset at TP200 under no signal conditions is zeroed by preset R203.

1IC201 is a non-inverting amphifier stage. The gain is switch selectable between x1.03 and x10.3 by
1IC211a.

The oscilloscope sensitivity preset R210, adjusts the gain between TP200 and TP201 to x /s or
,&, The DC offset at TP201 is zeroed by R211.

IC205 is a non-inverting amplifier stage similar to IC201 and 1s preceded by a x0.82 resistive

_divider. Preset R232 zeros DC offset at TP202.

¥C206a is an inverting amplifier, with the gain selected by IC211h. The gain between TP200 and
the output of 1C206a is set to x(1.424 or x4.24, by preset R238, [SET V/M SENS|.

Diodes D200, D201 limit the voltage swing at IC206a output, on input signal overioad, to within
+5V,
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Scope Ranging

The oscilloscope can display either the input to the AF INPUT socket on the front panel, or the
signal from the demodulator board. The input is selected by IC211d, IC212a or IC21ic (see below
regarding 75 kliz deviation ranging}.

IC202(a) and IC203 provide more switched gain amplification. ¥C202a is an inverting ampiifier,
with gain of X2 or x1, feeding non-inverting amplifier IC203 with gains of X1, %5, 32, or x1.

Further ranging is necessary when the FM demodulated signal is routed to the scope, to cater for
600 Hz to 75 kHz full scale deviation. 1C207b is an inverting amplifier with a gain of *fs or 7/,
selected by IC212b. The %1 pain of 102024 is reduced 1o x0.4, when R214 is switched into circuit
by IC21c and IC212a, This is used on the 75 kHz full scale deviation range,

The oscilloscope input signal is combined with a DC offset voltage to provide vertical shift 1o the
dispiay. The vertical shift voltage from the VERTICAL SHIFT contrel on the front panel enters the
board at PL} pin | and is buffered by 1C204a,

The input signal and the offset voltage are combined through resistors R223 and R225, which also
attenyate the input sigaal by a factor of 3. 1C204b is designed as a 2nd order Busterworth 125 kHz
LP filter, with a non-inverting gain of X3, This restores the overall gain of the combining circuit
and filter to unity.

The vertical shift voltage at PLH/1 has a range of 0 V 1043 V. After passing through the
combining circuit, this causes the SCOPE RANGING O/P line at TP210, to be offset by between
+2.3 V and +7.5 V., This is sufficient to aliow a signal occupying the full dispiay area (5 V pk-pk)
to be shifted compleiely off the top or bottom: of the scope dispiay.

Voltmeter ranging

The input {0 these is selected by the appropriate switch as in the following tables:.

Table 1-10 Voltmeter ranging circuit selection

AF IN 1C210(h}
PWR HD CH1 1C210(c)
PWR HD CH2 I€210(d}
AF N (Celiular) IC214(b}
AF IN (S8B) IC214(d)
Demeod, Wideband IC212(d)
Damod, Fitered 1C109(g)

¥C202b is 2 non-inverting amplifier with switchable AC gains of xX1.84 or x22.1, feeding non-
inverting amplifter IC229 with switchable gains x10, x5, x2.5, or x1.

Full scale on all AF and demodulator ranges gives a signal level of “%5 X5 VRMS = 4,882 V
RMS at TP211. This is fed to the VM RANGING O/P PLB pin 2, either directly ,or through the
internal SINAD filter, or through the optional noich filter. Signais at TP211 which are routed to
PEAK RANGING O/P PLB pin 4 are not routed through the SINAD filter. Routeing is performed
by the four sections of KC217.,

SINAD fitter

The SINAR filter is a steep-sided notch filter which allows the ‘Signal 1o Noise And Distortion’
(SINAD) ratio to be measured for a | kHz sigmal, The filter has an in-built gain of 20 dB.

Nominal characteristic: BC gain = 20 dB
3 dB atten at 800 Hz and 1.25 kHz
60 dB atten at 1 kHz +5 Hz
=70 dB atten at | kHz

IC208a is configured as a 1 kHz 2nd order bandpass filter. At the center frequency of 1 kHz, the
output amplitude is twice the input amplitude, and is antiphase 1o the inpat signal. This output is
now summed with the input in the ratio 1.2 due to R263 and R266, by ¥C208b. Signals at ! kHz

170
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cancel, thereby creating a nofch in the response. The first stage of the filter, between TP211 and
TP212 has a DC gain of 6,7 dB.

The second stage, consisting of bandpass filter HC208¢ and summing amplifier IC208d, is virtually
identical to the first stage. The DC gain is 13.3 dB due to the value of feedback resistor R277.

Preset R263 is adjusted to maximize ist stage attenuation at I kHz, measured between TP211 and
TP212. Preset R273 maximizes 2nd stage attenuation at 1 kHz, measured overall between TP211
and TP213,

Filter block

The upper frequency cut off is set by low pass filter IC221. This is a switched capacifor filter
whose cut off frequency is determined by an applied clock signal. The clock signal is generated by
a voltage controlied oscillator , which is phase locked to a 5 kHz reference through a frequency
divider. Microprocessor contro} of the divider ratic enables the vpper frequency cut off to be
incremented from 100 Hz to 20 kHz in 160 Hz steps. Anti-alias and clock rejection filtering is
incorporated to optimize performance. The standard low pass cut off frequencies are 300 Hz,
3400 Hz, 15 kHz and 26 kiz. A 360 Hz HP filter, selected by IC218d, defines the speech band
lower limit.

Filter block output can be measared at TP207.

Switched capacitor filter

1C221 is a switched capacitor Low Pass filter type T1LOOZ with a 4th order Butterworth
characteristic, and 80 dB dynamic range. The cut off frequency is determined by the applied clock
frequency, in a fixed ratio of 1:50. Passband gain is nominally unity.

The +5 V regulated supply is decoupled by R297 and C241, to prevent aliasing signals from the
demoduiator stage being spuriocushy injected.

Clock generation

Clock (TP208) is generated by phase locked voltage controlled oscillator JC224. The voltage
controlled oscillator output is frequency divided by factor N, and compared with a 3 kHz reference,
in PHASE COMP L 0f 1C224.

R296 and C298 form the phase comparator low pass filter which effectively integrates the
correction pulses.

The voltage controlled oscillator operating range up to 100 kHz is determined by C297 and R295.
Switching R315 in paralicl with R295 determines the range from 120 kHz to T MHz.

Voltage controlled osciliator division is carried out by cascaded binary counters 1C226 and 10227,
operating in count-down mode. The voltage controlled oscillator output is fed to IC226 clock
input. On the positive edge of each clock pulse the count decrements, eventually reaching zero on
the Nth pulse, initiating the reset cycle. The MAX/MIN output of both FC226 and 1C227 go high,
which are decoded by JC225 o give the positive going, divider output pulse (phase comparator
input). On the lagging edge of the clock pulse, KC226 ripple omput goes low, This is decoded by
1C225 which gencrates a low pulse, to load N into the counters. This terminates the reset cycle, so
that the first clock pulse decrements the counter to N-1,

Data loaded info IC226 and IC227 defines the cut-off freguency of IC221 LP filter:-

Data In (HEX) Clock Frequency 1.P Fitter Cut Ot
1IC227 IC226

it 3 15 kiHz 300 Hz

2 2 174 kHz 3400 Yz

L+ 4 740 kMz 14.8 kiz {nom. 15 kHz)

C 8 1000 kHz 20 kHz

46882310
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Clock rejection filter

This removes clock breakthrough from the switched capacitor filter 1C221.

1C209b is configured as a 2nd order LP filter with 2 selected cut off frequencies 1o cover 15 kHz to
1000 kHz range:-

«  With IC219¢ and 1C219d open, the 3 dB cut off = 32 kHz ; the pass band is flat 10 0.1 dB
ap to 15 kHz; the insertion loss at 170kHz = 30 dB, and at 730 kHz = 35 dB

*  With 1C219¢ 1C219d closed, the 3 dB cut off = 1 kHz: the pass band is flat 10 0.05 dB
up to 300 Hz; the insertion loss at 13 kHz = 50 dB

Anti-afias filter

Signals at frequencies close 10 the clock frequency will alias through the switched capacitor filter.
Fhis is not a direct problem when the clock is 170 kifz or above, but with the clock at 13 kHz, in
band signals are likely to alias,

KC220a is configured as a 2od order LP filter, with 800 Hz cut-off, and is switched in by KC218¢
when the 300 Hz band linnt filter is selected.

The passband is flat within (1.1 B up {o 300 Hz; the insertion loss at the 15 kHz cleck
frequency = 50 dB

The S0 kHz anti-alias filter is selected on all other bands, The pass band is flat to within 0.1 dB up
t0 20 kHz; insertion loss at 170 k¥fz clock frequency = 21 dB; and at 750 kHz = 47 dB,

300 Mz high pass filter

This filter is sefected by 1C218d and is used in conjunction with the 3400 Hz low pass to facilitate
speech band measurements.

1C220b is a non-inverting buffer stage with unity gain.

The circuit aroand ¥C220c and 1C2204, is configured as a 4th order 300 Hz high pass filter with
Chebyshev characteristic. The filter is designed to have theoretical passband ripple of 0.15 dB and
an insertion loss of 0 dB at 1 kHz, so that levels measured at this reference frequency are
independent of filter combination.

With 15 kHz low pass selected, both the anti-alias filter and the 300 Hz high pass filter are
bypassed by IC218b. R278 is included in the bypass route to compensate for the gain of 10221
which increases with cut-off freguency,

Demodulation oulput

The demod output signal at PLK/3, which feeds the DEMOD OUT socket on the rear panel, is
selected from: :

+»  The 50 kIz bandwidth demodulator ompat direct by HC212d
+ The internal filter section by 1C219a
+ The option band filter by IC2154.

1C207¢a) is a non-inverting amplifier with X2 gain, JC209a buffers the demoduiated signal to the
DEMOD OUT socket on the rear panel.

The maximam output Jevel is 13 V pk-pk. The nominal FM sensitivity is 200 mV pk-pk per

+1 kHz deviation, and the nominal AM sensitivity is 50 mV pk.pk per 1% modulation depth.

Standard frequency divider and 25 kHz generation

HC222 and 1C223 are dual decade counters which divide the 10 MHz clock signat from the
microprocessor board B2/1 to provide:-

« 1 MHz clock for AF synthesizers

+ 50 kHz clock for the IF Counter *(see below for B1/3).

¢+ 5 kHz reference for the voltage controlied oscillator phase locked loop
* ] kHz alarm signal

+« 25 kHz for the RF power meter on board All,
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B1/3 only.

On B1/3 the clock signal for the IF Counter is 5 kHz. This is the resuit of obtaining the
signal from B1 on 1C223 via R269, instead of from QA1 via R268,

The 30 kHz LP filter built around 1C208a and IC208b, is designed 1o convert the 25 kHz 5 V plpk
square wave into a 1 'V RMS sinewave for use in the RF power meter. Harmonic content is not
critical, typically <1%.

HC228 is configured as a 4¢h order LP filter with Chebyshev characteristic, with a 3 dB cut off
frequency of 30 kHz, R290 and R291 provide the desired level conversion.

iF counter and audio circuits
Sheet 9.

iF counter

The circuit consists of a binary counter IC304, programmable interval timer IC301, tri-state Buffer
1C302, and NOR-gate IC303.

The 0.7 MHz {F from the limiter is gated in 1C304 and counted in JC301. The output count is fed
to the microprocessor board B2/1, over the 8-bit data bus,

Binary counter

1C304 is used as a single divide by 2 counter, clocked from the 10.7 MHz IF limiter. This ensures
the inpui o the interval timer FC301 is kept well within its operating limit of 8 MHz,

The counter is enabled by a 1 s, 100 ms or 16 ms, active high, gating puise derived from 1301,
and inverted by IC303b.

The counter is cleared when CLR{L) BIN ONTR from the address decoder IC53 is active low.,

Programmable interval timer
1C301, type 82C54 contains 3 independent counter/timer circuits.

The mode of operation is controlled by data written from the 8-bit data bus to registers addressed
by latched address when CS(LY IFCNTR and BUF WHR(L) are active low.

Counter2 is operated in Model, hardware re-friggerable one-shot mode™ and, when triggered,
counts a 50 kHz clock to produce a 1 s, or 100 ms puise used to gate KC304. Counter2 is trigpered
by & positive prise when EN{L) BIN CNTR and BUF WR(L) are active low.

Counter0 and Counter} are cascaded, and operate as binary counters in Mode2, rate generator
mode’. CounterQ divides by FFFF (HEX) and is clocked by IC304 output, Countert is clocked by
inverted Counter( output and only reads correctly if it has received an overflow pulse from
CounterQ,

Counter omtput is read onto the 8-bit data bus when CS({L) IFCNTR and BUF RD{L} are active low,

1C302 s a wi-state buffer which reads the binary counter output onto DO line of 8-bit data bus
when EN{L) BIN CNTR and BUF RD{L) are active low,

B1/3 only.

On B1/3, Counter? is operated in Model, hardware re-iriggerable one-shot mode’ and,
when triggered, counts a 5 kHz clock to produce a 10 5, 1 8, or 100 ms pulse used to gate
FC304. Counter? is triggered by a positive pulse when EN(L) BIN CNTR and BUF
WR(L)} are active low.
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Audio drive

The AUDIC signal fed to the loudspeaker, is derived from the demod output signal or from the AF
signal routed to the voltmeter ranging, This signal can have a maxbmum amplitude of 15 V pk-pk.
1t is attenuated by R300/R303 and the drain-source resistance of TR230, before being fed to the
non-inveriing inpat of FC231.

1C231 is an audio power amplifier capable of driving 0.25 W into an 8 {2 speaker. R306 sets the
amplifier voltage gain to 32 dB, and R305/C303 series combination provides high frequency
stability. IC231 has 50k € resistance to ground from both its inverting and non-inverting inputs,
The drain to source resistance of TR230 sets the overall gain of the audio drive stage.

Vgs of TR230 is set by PLH/3 voltage which is obtained from the setting of the VOLUME control
on the front panel.

TR23( is an N-channe! D-MOS FET, When this FET is OFF, Rds is > 5 MCQ and the gain is
maximum. When fully ON, Rds is < 5 {2 and the gain is minimom.

When PLEH/3 =0V, Vg5 <0.8 V therefore TR230 is OFF maximizing volume., When PLH/3=
+3 V, Vgs >3 V therefore TR230 is ON minimizing volurme.

Under normal operating conditions, D300 is biased OFF, and IC230d output is low.

When the OVERLCAD line is latched high, D300 clamps Vgs of TR230 to +4.4 V irrespective of
the volume control setting, hence TR230 is biased On. IC230b is enabled and generates 5 2 Hz
square wave which is used to gate a 1 kHz 5 V pk-pk signal in 1C230d. This gated signal is
attenuated by R304 and AC coupled fo the IN V input of audio amplifier IC231, causing the
loudspeaker to emit an over-riding alarm note,

Microphone Input

The signat on microphone input pin of the front panel ACCESSORY socket, is amplified and used
as the moduiating signal.

The audio input is AC coupled by C77 10 IC71, a combined microphone preamplifier and
automatic gain controiled amplifier. R79 and €79 determine the AGC response times. The attack
time is nominally 7 ms, and nominai decay time is 500 ms. IC70b is 2 non-inverting amplifier
stage, with coupling capacitor C89 determining the LF cut-off, and feedback capacitor C97 the HF
cut-off. The nominal 3 ¢B bandwidth is from 200 Hz wo 4 kiiz.

IC70b gain is set fo compensate for the range in IC71 ontput levels. R83, ISET O/P LEVEL] is
preset to make TP71= 1 VRMS for a 1 kHz microphone input level of 100 mV.

interrupt Generator

IC70a is configured as a comparator with input threshold at L1 V,

In NORMAL mode the TOGGLE line is high and PWR HD(H) is low. This causes the MIC IN line
to be biased at 2.2 V. The comparator output is therefore negative, which biases TR70 OFF and
makes TX INTERRUPT output high, TR70 emitter/base reverse bias is Hmited by D70.

With the headset connected to the ACCESSORY socket on the front panel and the microphone
Press 1o Transmit” button depressed, the comparator inpart is biased at 0 V. The comparator output
is made positive, which turas TR70 on, and TX INTERRUPT output becomes low,

TX INTERRUPT logic low requests the Service Monitor to be configured in transmitter mode with
microphone inpud providing the moduiation.

In PWR HD mode the PWR HD line is low. The TOGGLE state is fed to the Power Head via D71,
PLI/% and the ACCESSORY sockes on the front panel

Option State Buffer

The presence or absence of available options is recognized by the logic state of IC316 inputs.
These are puiled high by a section of R3 10, but if an option is fitted, then the appropriate line is
taken low. HC310 is a tri-state buffer. When CS({L) OPTION and BUF RD(L) are active low, the
states of the lines Al to A are transferred onto D1 1o D6 of the 8-bit data bus. They can then be
read by the microprocessor.
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B4

B4 600 Q audio input/output interface (optional) (44829/072)

Overview

This board contains the hardware necessary 1o implement the 600 Q interface option,

When this board is fitted, signals fo the AF GEN OUT socket on the froat panel and from the AF
INPUT socket, also on the front panel, are diverted through it.

The board offers the following options:-

AF i?z;mz impedance Mighs (1 MQ nominai).
600 £2 balanced.

AF output impedance Low (5 €2 nominal).
806 £ balanced.

20 ¢B output attenuator In.
Out.

Board replacement

if this board is replaced by a substimte board recalibration is not necessary.

Connections
‘The connections to this board are:-

PLA Pins 1 AF generator sutput 1o outer conductor of AF GEN QUT
and 3 connector on front panetl.
Pin2 AF generator oulput 1o inner conductor of AF GEN QUT

connector on fron? panet.

PLB Pin 5§ +12 Vrad,
Pins 6 Function select iines {TTL), from microprocessor board B2/1,
to 8.
Ping Board ground.
Pin 10 Option detect line to microprocessor board B2/1,

SKA Co-axial connector for screened cable from AF INPUT connecior

on front panel.

Single

pin 1 Service Monitor AF cutput signal from audio processor board B1

Single

pin 2 Screen conductor connection for 1.

Single

pin 3 Service Monitor AF input signatl o audio processor board B1

Single

pin 4 Screen conductor connection for 3

Power rails
The power rails onto this board are:-
Power rail Entry point
+12V PlLBpin5

46882-310
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Detalled description

The operator sets the required operating conditions from a set-up menu, which causes the
appropriate TTL control voltages {6 be produced on the andio processor board B1/1. These are
roated 1o this board through PLB pins 6, 7 and 8.

The TTL. contro] voltages are applied to the inputs of the of Darlington drivers, which in tum
operate the switching relays RLA to RLE. '

Any combinations of input impedance, output impedance and outpus attenuation can be selected.

The presenice of the option in the Service Monitor is made known to the software by the detection
of a chassis (0 V) connection on PLB pin 10,

600 12 balanced input

When the 600 2 balanced input is selected, RLA and RLB are energized, switching RLA a, RLA D
and REB b.

The signal from AF INPUT on the front panel, is applied across the primary of TE. The screened
conductor, which is grounded to the Service Monitor chassis under normal operating conditions, is
isolated.

The AF input to audio processor board B1/1, is obtained from the secondary of T1,

600 £ balanced output

When the 600 £2 balanced output is selected, RLC and RLD are energized, switching RLC a,
RLPaand RLD b,

The signal from AF generator output on the audio processor board B1/1, is applied across the
primary of T2,
The AF output to the AF GEN OUT socket on the front panel, is obtained from the secondary of

T2. The screened conductor, which is grounded to the Service Monitor chassis under normal
operating conditions, is isolated,

20 dB output attenuator

When the 20 dB output attenuator is selected, RLE is energized, switching RLE aand RLE b. This
connects the potential divider, R3 and R4, acress the AF output from the audio processor board
B1/i. The junction of R3 and R4 provides the attenuated signal output which is routed directly to
the AF GEN QUT socket on the front panel or to the input of T2,
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B8 Demodulator filiers (optional) (44830/071)

Querview

This option provides five bandwidth settings for the Look and Listen IF signal path. It is connected
within the Look and Listen IF signal path from the 3rd local oscillator board A9/1 to the Audio
Processor board B1/1,

Board replacement

I the board is replaced by a substituie board the calibration of the instrament is nof affected, The
Look and Listen function should have a functional test and the Service Monitor given a full final

test.
Connections
The connections to this board are:-
PLA 10.7 MHz Look and Listen IF signat from 3rd local oscillator board
A9
PLB 10,7 MHz bandwidth filtered IF signal to audio processor board
21
PLC Pint Board ground.
Pind +12 V rail.
Pins 4 Bandwidth filter switching signais {TTL) from microprocessor
o6 board B2/1.
Power raiis
The power rails onto this board are:-
Power rail Entry point Nominal current
+12V PLC pin 3 105 mA

A 43 V quiet supply is produced on the board from the 12V rail by 5 V regulator 1C5.

Detailed description

The 10.7 MHz Look and Listen IF signal from the 3rd locat oscillator board A9, enters this board
at PLA. Asignal level of O dBm at this point will produce 0 dBm to the awdio processor board
B1/1. Fhe input buffer provides a 90 £2 input impedance to the signal,

Signal routeing

Signal ronteing to the required filter path is controlied by the state of address lines A0, Al and A2
from microprocessor board B2/1. The address on these lines is decoded by data selector 1C3,
which produces 2 TTL high on the Y output appropriate to the selected path.

With the 300 kHz route selected, IC3 Y5 output is high. The signal path which is actually an
unfiltered bypass, is made through diode switches D1 and D3, These are opened or closed by
control signals V300k (1), V300k (1), V300k (2), V300k (2}, which are produced from the Y5 output
and the chain of inverters IC4d, 1C4e and IC4f. When the signal path is not selected, D2 and D4
are biased on, thereby placing a low impedance across the signal path to block any signal break-
through.

With one of the other four filter routes selected, the signal path is made through the appropriate
pair of switches within IC1 and IC2. These are activated directly by control signals VBk, V12.5k,
Vabk or V50k from IC3. The isolation provided by each analogue switch is in the order of 45 dB.
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Each of the four filter paths is similar in design, with the filtering provided by crystal channel
filters (two in series for the 50 kHz path). Pre-filter and post-filter buffer amplifiers provide _

matching.

Pre-filter buffer amplifiers
The collector impedance of each buffer is dependent on the input impedance of the crystal type and
the emitter resistance determines the circuit gain, The iaput impedance of the buffers is
approximately 700 € which allows the signat level to remain high, and not be reduced by the
potential divider formed with the impedance of the analogue switch,

R6 in the 3 kHz path allows the conditions stated above to be met, while allowing R7 and R8 to be
safficiently high in value to limit the current consumption of the circuit.

L1l and C27 in the 50 kHz path form 2 10.7 MHz tuned circuit. This reduces stray capacitance
which is snacceptable af the input or output of the 30 kHz fiiters.

Post-filter buffer amplifiers

The post filter buffer amplifier in each path, presents the correct impedance to each crystal filter,
with shunt capacitors being used where necessary. The base bias resistance chain is also chosen o
assist matching,

L.19 and €66 in the 30 kHz path form a mned filter as for the pre-filter buffer amplifier.

Ouiput buffer amplifier

The output buffer amplifier, af the output from 1C2, has an input impedance of approximately
700 £2, as for the pre-filter buffer amplifiers. The low impedance emitter follower output drives the
95 £2 load of the demodulator input on the audio processor board B1/1.
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B13 CCITT filter (44830/136)

Overview

This board containg the hardware necessary to implement the CCEFT filter option.

Board replacement
1f this board is replaced by a substitute board recalibration is not necessary.

Connections
The connections to this board are:-

PLA Pin 1 Board ground.
Pin 2 Input signal from B1/1
Fin 3 Hoard ground.
Pin 4 Filterad output signal 1o B1/1
Pin5 No connection.
Pin 6 Hoard ground. Used to indicate to the audioprocessor board

81/1, that a board is fitted in this position,

Fin7 +12 V rail
Pin 8 -12 V raif

Power rails
Fhe power rails onto this board are:-

Power rail Enfry point

+i2V PLApin 7

-12 ¥ PLApin 8
Detalled description

When fitted, this board provides a CCITT filiering capability to the AF sigoal measuring path. It
can be selected in the same manner as the 300 Hz low pass filter, 300 Hz to 3.4 kiz band pass
filter etc. which are pari of the audio processor board B1/1. The audio signal which is fed to the
filter circuits on board B1/1 is switched from that board, to PLA pin 2 on this CCITT filter board.
The filtered ontput from this board is taken from PLA pin 4, and returned to board B1/1.
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TECHNICAL DESCRIPTION

B13/1 CMESS filter

Overview

(44830/176)

This board contains the hardware necessary to implement the CMESS fiker option.

Board replacement
11 this board is replaced by a substitute board recalibration is not necessary,

Connections

The connections to this board are:-

PLA

Pir: 1
Pin 2
Pin3
Pin 4
Pia 5
Pin 6

Pin 7
Pin 8

Board ground.

input signal from B1/1

Beard ground.

Filtered output signal to B1/1
Na connection.

Board ground. Used to indicate 10 the audioprocessor board
B1/1, that a board is fitted in this position.

+12 V rait
-12 V rai

Power rails

The power rails onto this board are:-

Power rail Entry point

+12V PLA pin 7

12V PLA pin 8
Detailed description

When fitted, this board provides a CMESS filiering capability to the AF signal measuring path, It
can be selected in the same manner as the 300 Hz low pass filter, 300 Hz to 3.4 kHz band pass
filter etc. which are part of the audio processor board B1/1. The audio signal which is fed to the
flter circaits on board B1/1 is switched from that board, to PLA pin 2 on this CMESS filter board.
The filtered output from this board is taken from PLA pin 4, and returned to board B1/1.
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SIGNAL GENERATOR

A14/1 Duplex Oscillator Controller (44830/101)

Overview

"This board forms part of a single loop fractional N synthesizer, When used with the duplex
oscillator A13/1, a signal is generated which covers the frequency range 1.280.4 - 2330 MHz. The
signal from the synthesizer is mixed with the §280 MHz 2nd local osciliator signal, to produce the
RF generator output. FM modulation is applied to the divider chain, to produce LF and DC
modutation to the output signal. A linearising current for the loop gain control circuit on A13/1 is
produced on this board,

Fractional N frequency division

Conventional frequency dividers aliow only integer division ratios. The principle of the fractional
N technique s this:-

« Dividing by N for some of the time and then dividing by N + | for the rest of the time, results in
an average division ratio which is not necessarily an integer. However fractional N goes further
than this, by switching through several different division ratios, according fo a complex
algorithm. The result of this is an average fractional division ratic as above, but with reduced
fractional N sideband levels.

For more detail see UK patent number 21402328 frequency Synthesizers.

Board replacement

H this board is replaced with a substitute board, the signal generator must be recalibrated. Also,
gaining access to the board requires removal of the R¥ tray lid, which can change the frequency
response of some points of the RF generator output.

Connections
The connections to this board are:-

PLA Pir 1 Board ground
Pin 3 -12 Vrail.
Pin 4 +5 V rait,
Ping +12 V rail.
Ping Board ground
Pin7 WRITE enabile line to divider confrolier frorm microprocessor B2
Ping B Address and daia fo divider controlier from microprocesser B2
{0 16

PLB Pin1 DO FM modulation from B1 audio processor.

2 V p-p maximum,

PLC Pin1 Linsariser current o A13/1.
Ping & MHz reference signal from A13/1
Pind Board ground
Pin 5 5 MHz signai {o phase detector on A13/1.

Power rails
The power rails onto this board are:-

Power rail Entry point

12V PLA pin 3

+5Y PLA pin 4

+12V PLA pin 5
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Detailed description

A detailed block diagram of A13/1 and A14//]1 showing the interconnections between them which
make vp the control loop is given in ¥Fig. 1-17 Detailed block diagram of Al3/1 and Ai41]

Divider chain

The signal from the duplex oscillator A13/1 {1.280.4 10 2330 MHz), feeds into buffer IC1. The
output from this buffer is apphied to a divide by 2 prescaler IC2, Buffer amp IC3 passes the output
from the prescaler to the CK'1 and CK2 inputs of programmable divider IC10.

The division ratio of the programmable divider is controlied by the microprocessor to produce a
5 Mtz at the lock.  The basic division ratio is controlied by inputs IMO - IM8, The basic division
ratio is the binary number appearing on these inputs plus one, all multiplied by eight.

in addition to the nine IM control inputs there are three others : 1A0 - IA2. To calculate the actoal
division ratio, the binary number present on these 1A inpuis is added to the basic division ratio
calculated from the number present on the IM inputs. This gives a maximum division ratio of
(511+1) x 8 + 7= 4103, The IA inputs can only be used to modify basic division ratios of 56 or
greater.

The eutput of IC10 is amplified to TTI. levels by TR2, TR3 and TR4. KC12b is configured as a
frequency doubler, converting both positive going and negative going edges into pulses. The
output from this goes to PLB and forms the 5 MHz drive for the phase detector on the duplex
oscillator board A13/1. 1C12¢ provides an output to drive the fractional N controlier 109,

. Fractionai N controlier

This device obtains information from the microprocessor board, converts it to coatrol the
programmable divider and consequently the division ratio. Multiplexed address and data is
received at PLA 9-16. Address decoding is performed by 106 in conjunction with line AL in
PLAS. The write command on pin 16 enters the board on PLA7.

Resistors R46 - R30 are required for low phase-noise operation. The controller inputs are TTL
compatible and when driven from CMOS levels, draw some carrent in the high state. The resisfors
reduce these currents to acceptable levels.

DC FM (1-bit A-D converter)

The VCO output is frequency moduiated in two ways ; directly through the VCQ control line on
the RF oscillator board (which is dominant at high modulation frequencies), and by modulating the
division ratio (which is dominant for low modulation frequencies - DC FM).

The 1-bit analogue to digital converter produces a stream of bits whose average duty cycle is
proportional to the voltage on the DC FM input (PLB). 1C4 does the conversion, and TR1 and
KC5a latch the data into the controfler. IC11 is nsed to generate an accurate supply voltage for FC3
thereby rendering the DC FM path inherently accurate enoagh not to require calibration. The
controiler, when programmed to do so, uses this stream of bits to modify the programmable
divider division ratio and so vary the output freguency of the VOO,

Loop gain contro! current generator

The loop gain control circuit on the duplex oscillator board A13/1 requires a frequency dependent
control current. This is produced on Al4/1 by the combination of DAC data latch IC7 and DAC
1C8. The frequency controi data on DO to D7 is latched into JC7 and used to control the analogue
output from IC8. The current fed to A13/1 will therefore be related to the output freguency of the
synthesizer.
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A13/1 Duplex Oscillator (44830/100)
Overview

This board, together with the oscilator controller board A14/1 (44830/101), forms a fractional-N
phase locked loop. 1t produces frequencies in the range 1280.4 - 2330 MHz, with sub | Hz
resolation, from a 10 MHz reference. Fhe signal is mixed with the 1280 MHz 2nd local osciliator
signal, fo produce the RF generator output. The loop is capable of FM modulation with maximum
deviation of 100 kHz at modulation rates from DC to greater than 100 kHz. The components
forming the VCO are on a danghter board AAl. The main board contains the following:

¢ 1{} MHz reference amplifier and divider / pulse generator
» A digital phase / frequency detector

s Out of lock detector

¢  Variable gain loop fiiter

s  AC M circuitry

¢ Qutput buffering and amplification to drive the RF generator mixer on A12/1 and the
frequency dividers on Al4/t

+  Power supply conditioning

The design of this board has many similarities to 1s¢ Local Oscillator A8/1, (44830/112}.
Therefore the technical descriptions of these will contain identical or similar passages of text.

Both use a Voltage Controlied Oscillator danghter board AA1 (41830/160)

Board replacement

If this board is replaced with a substitute board, the FM calibration of the signal generator will
need to be verified. Also, gaining access fo the board requires removal of the RF tray lid, which
can change the frequency response of some points of the RF generator output.

Connections
The connections to this board are:-
PLA Bin 1 foard ground,
Pin3 ~12 V rai,
Pin 4 +5 V rail.
Pinb +12 V rail.
Ping +385 V rail.
Ping 7 Control Enes from microprocessor board B2/1 for FM coarse
&8 atienuator,
£in 9 Poard ground.
PLB Pin1 Linearising current from RF generator osclllator control board
A14/1,
Pin3 5 MMz TTL clock reference o A14/1.
Pind Board ground.,
Pinb =5 MHz TTL signai, from divider on A14/1 to phase detecior,
BLC 10 M4z, 1 V p-p, master clock signal from microprocessor board
B2/,
PLD AC FM modulation signal o FM modulation coarse attenuator,
from audio processor board B1/1. 1V pk (max) 0.5 V pk {min).
PLE Soidered link taking the 1280 v 2330 MHz, +7 dBm cuiput to the
HF generator mixer board A12/1.
PLF Scidered link taking the 1280 fo 2330 MHz, & dBm cutput to the
AF generator local oscillator control board A14/1.
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Power rails
The power rails onto this board are:- e
Power rail Entry point
12V PLApIn 3
+BV PLA pin 4
+i2V PlLApin 5
+35V PLA pin 6
Detailed description

A detailed block diagram of A13/1 and A14//1 showing the interconnections between them which
make up the control loop is given in Fig. 1-17 Detailed block diagram of Al3i1 and Al4i1

10 MHz Reference amplifier, divider and pulse generator

The 10 MHz, +5 dBm reference signal from the microprocessor board B2, is amplified by TR4 to
CMOS levels.  The amplified signal is applied to Flip-flop 1C5a, which toggles on each positive
incoming edge to generate a 3 MHz square wave signal.

The Q and § outputs from 1C5a are fed to the pulse generator circuit formed by IC6a, R23 and
C13, 10 produce short pulses which drive one side of the Phase / Frequency detector at IC8a.

The Q output from IC3a is alse fed to one input of 1C6b, which provides a 5 V p-p reference signal
to the oscillator controller on Al4/1.

Phase / Frequency Detector
The four state phase / frequency detector chrcnit, comprises of 1C7, 1C8 and 1C9,
Pulses at 5 MHz from IC6a are applied to IC8a and the divided down pulses from A14/1 10 ICTa.

The divider must have extremely Hnear operation. 1C7 and IC8 are dual device packages, but one
device only of each is used and the inputs of the unvsed section are grounded. The use of separate
packages for each input of the detector prevents interaction between edges from the two sides of
the detector, which might occur if the a single package were used.

When the inputs to the detector are in antiphase, the outputs at TP11 and TP12 are square waves at
its operating frequency.

Out of lock detector

Thas circuit, comprising of 1C6¢, IC6d, TRS, TRE and TRY, detects when the phase lock loop has
gone severely out of lock and prompts the loop to regain control of the VCO. This is necessary, as
should the VOO cease oscillation (due to negative voitages on the tune line caused at start up or by
abnormal divider ratios for example), the dividers on Al4/1 may seif oscillate at a frequency such
that feedback causes the loop to stick”.

Under normal conditions of phase lock, the signals on 1C7a, pin 6, and 1C8a, pin § are low with
narrOw positive going pulses. This voltage is averaged by R25,26 and C14 and results in TRS
being turned off. This causes IC6¢ ontpat 10 be low, D2 to be extinguished, 1{6d output to be
high, TR6 to be turned on and TR7 to be turned off, thereby allowing normal loop action to ensue.

If the loop is totally out of fock for any length of time, the average duty cycle at IC9 pin 2 or 13
will rise to 0%, cavsing the voliape on TRS base to rise sufficiently to turn TRS on. This in um
enables the astable multivibrator built around IC6¢ and 1C6d, which has a frequency of
approximately 3 Hz.

The astable has two purposes. LED D2 flashes as a fault finding aid and it prevents the loop from
getting "sfuck” at one end.

During the periods when 1064 outpat is low, IC8a is reset so TP12'is high and TP11 is low.
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This causes the loop integrator output (TP17) fo ramp high. In this state however, TR6 if off and
TR7T on. This clamps the integrator output voltage through D1, forcing the VCO to approximately
the center of its range. During the other half of the cycle, when 1C6¢ output is high, normal loop

conditions are restored which allows the VCO fo sweep back into lock,

Fig. 1-17 Detail block diagram of A131] and Al4/],
showing the complete control loop.
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Loop gain conirol and shaping network

The outputs of the phase / frequency detector are applied to the control inputs of CMOS switch
IC11. This results in the loop filter, via R38, being alternately connected (0 2 positive voltage on
C17 and an equal magnitude negative voitage on C18. The magnitude of these voitages is equal to
the voliage developed across R33 by a current from a DAC on A14/1, thus loop gain is under
mHcroprocessor controd as i is proportional to this voltage.

L.oop Filter

A low pass filter is formed by L3, L4, L3 and 1.6 together with C19, C20 and C21. This rejects
fractional-N noise and § MHz reference breakthrough. This filter also has a notch centered around
20 kHz to provide rapid roll off to the loop gain outside the loop bandwidth of (approximately)

6 kHz. It also reduces residueal added noise, without increasing phase shift at 6 kHz, which would
cause the loop to be under-damped. Input impedance is 330 €, provided by R38. The output
impedance of the filter is high.

The loop integrator is based around 1C12 and associated components. Poles are formed by
C224C12 gain near DC, R41/C24 at 175 Hz and R42/C24 at 16 kilz, Zeroes are formed by
R39/C22 at 720 Hz and R42/C24 at 1.6 kHz. This together with natural loop integrating action
results in the loop being 2nd order below 1735 Hz, 31d order from 175 Hz o 720 Hz, 2nd order
again from 720 Hz to 1.6 kHz, 1st order from 1.6 kHz 10 16 kHz, 2nd order again above 16 kHz
increasing in order beyond due to the passive low pass filter. This arrangement has several
important advantages inclading:

¢ Above 173 Hz C24/R41 attenuates op-amp input noise by up to 20 dB,
e Loop gain rises rapidly inside loop bandwidth to reduce VCO noise,

« oop noise makes little contribution at 20 kHz offset,

AC FM Circuitry

The service monitor has been designed to produce a frequency modulated signal with a modulation
rate of DC 10 H00 kHz., The vpper limit of this range is out of the bandwidth of the phase locked
joop.

To achieve this, modulation is applied both to the VCO and to the fractional-N controler on
Al4/L. The VCO modulation is applied on this board, and a coarse attenuator for the modulating
signal is included. Fine attenuation and frequency correction is applied fo the modulating signal
before if is routed from the microprocessor board B1. When the relative levels and phasing of the
two modulating signals are correct, the loop does not see the modulation as an error signal;
therefore the loop bandwidth is not a restriction 10 flat EM response.

The modulation signal from Bl enters the board on PLD, from where it is applied across
potentiometer network R6, R7 and R8. 1C3 is configured as a switched atienuator, in conjunction
with the potentiometer network. The control lines 1o the attenuator from B2 enter the board on
PLA. The aftenuator can be set to gains of x1, x1/8, x1/64, according to the modulation level
required. An OFF position is also provided. The attenuation selected by each control line
combination is show in the table below.

Table 1-11  FM attenuator control Hines settings

TTL inputs M
PLAS PLAST Attenuation
(fmattt) {fmattd)

0 0 Off
0 1 1/64
i 0 118
1 1 1
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1C4 buffers the attennator output and provides a low impedance drive to the loop fikker. To prevent
the medulation voltage appearing across €23 and C24, and thereby affecting the FM frequency
response, the modulation signal is applied o both ends of these capacitors. The ratio of R43/R12
and R41/R11 is set to be the same {matched to <6.4%), so that the level presented 1o both ends of
€23 is also the same,

Voitage conirelled oscillator

The VCO takes the form of a daughter board AA1 {44836/160) which is mounted on the main
PCB, It is screened by a machined aluminum cover. The VCO reguires a supply of around 11V,
and a tuning voltage of approx. 1 V to 25V. The VCO output is approximately -10 dBm. R5, R6
and R7 form an attenator pad to reduce the effects of impedance changes on the VCO outpat.

See the 1echnical description of AA1L for more details.

Output amplifiers

The output from the VCO is buffered by FC12 before being split into two paths by R45, R46 and
R47. One path feeds the signal to the RF generator mixer on A12/1 via IC14. The matching pad
R52, R53 and R34, improve the match into the mixer. The other path feeds the dividers on A14/1
via the pad R48 and R49. Additional gain and leveling is provided by IC15. These amplifiers are
driven into compression {0 help reduce any variations in output power which might be present due
10 frequency and temperature.

Supply Conditioning

ICt provides a +30 V supply for IC12 from the +35V rail. 1C12 drives the VCO tuning line to the
voltage controlied oscillator on the daughter-board AAL,

IC2 provides a smooth regulated -3V from the <12V rail to power JC11 and IC12.

TR1, TR2 and TR3 remove any supply ripple and noise from the +12V, 5V and -5V supphies
respectively, while keeping the voltage drop to a low jevel. The gain provided by these transistors
altows higher value series resistors and smaller decoupling capacitors to be used, while keeping the
voltage drop to a reasonable level.

R33 biases TR close to, (but not in) sataration. This further reduces the voltage drop in the +12V
sinoothing circuit.



A12i1

TECHNICAL DESCRIPTION

A12/1 RF generator mixer (44830/135)

Overview

" The RF generator mixer board combines the output of the receiver 2nd local oscillator on A9, with
the output of the RF generator local oscillator on A13/1, to produce the 1 to 1050 Mz signal for
feeding to the RF generator output amplifier.

Board replacement

1f this board is replaced with a substitute board, or repairs carried out to it, recalibration of the
Service Monitor will be necessary,

Connections
The connections 10 this board are:-
PLA Pin 1 Board ground.
Pin 4 +12 Vrail
PLG 1280 MHz -13 dBm local oscillator signal from Ag
SKA 1 to 1080 MHz signal to RF Qutput Amplifier board A8
Soldered link supplying 1281 to 2330 MMz +10 dBm RF
generator local oscillator signal from A13/1,
Power rails
The power rails onto this board are:-
Power rall Entry point Nominal current
+12 V PLA pin 4 37 mA

Fig. 1-18 Detail block diagram of AI211
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Detailed description
2nd local oscillator path

The 1280 MHz 2nd local oscillator signal from the receiver section board A9, is fed to this board
through PLG. It has a nominal level of -13 dBm at this point, with the input matching pad R1, R2
and R3, attennating it by 6 dB. Matching pad R10, R11 and R12 introduce a further 8 dB of
attenuation. ICI provide 12 dB gain to restore the signal level. L1 provides RF isolation from the
power rail,

The 1330 MHz low-pass filter rejects all signals other than the fundamental frequency of the 2nd
local osciifator signal, and also provides a high level of reverse isolation of the RF generator local
osciliator signal, above 1350 MHz, It is 3-section, constant k circuit, and comprises of printed
inductors L10, L11, L12, 113, and Ci1, Ci2, C13.

The 8 dB pad R13, R14 and R15 provides matching between the low-pass filter and the RF inpat to
the mixer,

Mixer

The 2nd local oscillator signal, described above, is fed to the RE port of balanced mixer Xl ata
level of =23 dBm. The LO port of the mixer has the signal from RF generator local oscillator fed
to it. This is at a level of +10 dBm, and within the frequency range of 1281 to 2330 MHz,
depending on the required output frequency.

The insertion loss of the mixer from the RF port to the IF output port is 7 dB. Signals present here
will include the required RF output of { to 1050 MHz at a level of -30 dBm.

1050 MHz LP filter

The components of the mixing process present at the IF port of the mixer, will include the required
RF output signal, as well ag others that are outside of the required range. The 1050 MHz low pass
filter rernoves all the out of band signals. The mixer output is fed through the 6 dB matching pad
Ri6, R17 and R1R, 10 the low pass filter. The filter is made from printed inductors 115, 16, L17,
LI8,L19,L20 and L21; and C15, Ci6, Ci8, C19 and C21. A stop band antenuation of greater than
60 dB is maintained over the frequency range of 1280 MHz 1o 2560 MHz.

The output from the low-pass filter is matched into the output amplifier 1C2 by the pad R26, R27,
R28, which has a 6 dB insertion loss.

Output amphifier

Wide-band amplifier IC2 provides the RF signal for the RF output amplifier board A6 at a
nominal level of —16 dBm at SKA.

1.22 provides RF isolation from the power rail.



A6 TECHNICAL DESCRIPTION

A6/1 RF output amplifier and AM modulator (44829/925)

QOverview

The RF output amplifier and AM modulator board produces the RF output signal for feeding to the
output attenvators. A detailed block diagram is given in Fig. 1-19, Detail block diagram of A6/1.
The 100 kHz to 1050 MHz signat from the RF oscillator systern is amplified by up to 50 dB. Fine
atenuation control and amplitude modulation is applied on this board.

Board replacement
If this board is replaced with a substitute board, the Service Monitor wiil require recalibration.

Fig. 1-19 Detail block diagram of A6/1

Connections
The connections to this board are:-

PLA Pirs 1 Board ground,
Bin 3 -12V rai
Pind +5 V rail
Pins +12 V rail
Pin 6 No connection
Pin7 No conneciion

PLB AM modulation signal and varizbie RE level signal from the Audio

Procassor board B1,
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Power rails
The power rails onto this board are:-

Power raii Entry point Nominal current

-2V PLA pin 3 15 mA

+5V PLA pin 4 15 mA

+12 V PLA pin 5 140 mA
Detailed description
RF signal path

The input signal from the RF oscillator system is fed to a 230 MHz notch filter comprisiag C1, R1,
Ci4 and L.12, then to the 1 GHz low-pass filter L1, L2, L3, L4, C2 and C3. The first filter flattens
the frequency response of the amplifier and the second removes signal energy above 1050 MHz.

A pin diode attenuator comprising the four diodes D1 to D4 is used to apply all control of the
signal jevel. The control signal is produced in the automatic level and amphitude modulation
contro} loop. 1t contains three control elements; the automatic leveling voltage, the fine attenuation
control voltage, and the amplitude modulation signal, if applicable. The circuits producing the
condrol signat are explained later in this description,

The signal level at the input to the pin attenuator is in the order of -15 dBm. The maximum control
voltage of 7 V at test point TP2 will result in zero attenuation, while a reduction to 0 'V will cause
the attenuation to increase to Hs maximum of 30 dB. The biasing current path for the PIN diodes is
through R6 and then R2 or R3, The inductors 116 and L11 prevent RE signals from being shunted
by the control voltage circuit.

From the PIN attenuvator, the signal passes through a 400 kHz high-pass filter. This Hmits the gain
of the ampiifier to unity at frequencies below 250 kIz. Without this filter, the control loop
feedback path could produce oscillation.

Two stages of signal amplification are provided by monolithic amplifiers HC1 and IC2. The
components asseciated with IC1 fix the gain of this stage at 20 dB, while that of HC2 is 13 dB.

"The final drive to the output attencators is provided by IC3 which is configured to have a gain of
124B

The output impedance of this amplifier is reduced to approximately 1 €2 by the action of the
anfomatic level loop, therefore 30 £2 resistor R5 is incladed to provide the correct impedance
matching to the oufput atlenuators.

Protection against reverse power in excess of approximately 250 mW at the junction of €26 and
RS, is provided by the circuit containing diodes D3a, D3b, D6 and D7,

Level control loop and
Amplitude moduiation

The level control loop signal is also obtained from the junction of C26 and RS, The gain of the
loop at the high frequency end of its range is boosted by the action of R16 and stray capacitance of
the detector input. The RF signal is rectified by detector diede DY to produce a DC voltage across
{C33, which is proportional to the output of IC3. {C5 is configured as a unity gain amplifier, with
D8 in its feedback path. This diode and D9 are a matched pair, providing temperature
COmpensation. '

The combined amplitude modulation and fine level sefting signal enters the board on PLB, then
passes through the inpat resistor R21 to the non inverting input of 1C4.

The level control loop signal is fed o the inverting input of 104, which produces a composite
control and modulation signal.

The composite comtrol signal from the output of 1C4 passes to the PIN diodes through R6 and 119,
For testing and servicing, shorting link PLC can be removed to break the control loop.
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A20 3 stage output attenuator (44429/080)

QOverview

Repair, adjustment or dismantling of this unit is not recommended, complete unit replacement
being the advised repair procedure,

The description which foliows is included o aid fault identification.

This assemnbly incorporates printed circuit board assembly 44829/891.

Unit replacement.

If this unit is removed from the Service Monitor, the procedure giver in Chapter 2, Access and
{ayour MUST be followed. Similarly the re-fitting procedure MUST be followed when fitting a
unit.

If this unit is replaced by a sabstitute unit no recatibration is required,

Connections |
The connections to this board are:-
PLA Pins 1, Aftenuator switching signals from B2/1. For duration of the

3,857, switching puise, +5 V is switched 10 the common line, pin 2, and

8 and the appropriate swilching lines taken to G V.

10.

Pin 2 Common connection for latching refay operating coils,
SMA connector for RF output to the inpuloutput switching board
All,
SMA connector for RF input from the RF ampiifier board AS.

Power rails

No power rails are required by this unit.

Detailed description

The 3 stage switched atfenuator provides stepped level control to the output from the signal
generator within the Service Monitor,

1t has an attenuation range of 0 dB to 100 dB in 20 dB steps, with one stage of 20 dB and two
stages of 40 dB.

The RF signal from the RF amplifier board A6 is fed to the SMA RF input connector, to pin 11 of
RLA. After passing through the selected attenuator stages, it is routed from pin 11 of RLF to the
SMA RF output connection, then to the input/output switching board Al1l.

Each stage consists of a twin & network which can be included in the signal path or bypassed,
according to the reguired value of atenuation,

The selected stages are switched in or out of circuit by latching relays, RLA to RLF, activated by a
puise of approximately 45 s, routed from the microprocessor board B2/1. The comemon retarn for
the relay coils is through L1 and PLA pin 2, to the supply produced on microprocessor board B2/1,
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INTERFACES
B7 GPIB interface (optional) (44829/991)
Overview

The GPIB (General Parpose Interface Bus) option is used to allow external devices to remotely
control the Service Monitor. The hardware for this option provides a 24-way connector,
specifically designed to accept GPIB cables,

It is fitted to the rear of the Service Monitor next to the fan. The parallel interface option, B10,
also fits to the same position, and therefore only one of these options can be fitted at any one time.

Unit replacement

H this unit is replaced by a substitufe, recalibration is not necessary.

Connections

This anit is connected to the microprocessor board B2 through PLA. Most of the connections are
listed below under fnterface 1o B2/1 board. Connections not inciuded in that section are listed

here.
PLA Pirs ¢ Locator biank
Ping 2 No connection
and 3
Pin4 +5 V rait
Ping Board ground
Pin14 Board ground
Pin 23 Board grourzd
Power rails
The power rails onto this board are:-
Power rail Entry point
+5 V . PLA pin: 4
Detailed description

interface to B2/1 board

The interface to the main processor board B2/1, within the Service Monitor , is made via PLA on
B7 which is conpected 10 PLG on B2/1. This provides the following:

Label PLA pin number Pescription

DOt DY 1810 22 Bi-cirectional data lines
BAQ to BA2 241028 Address lnes
BWH(L) 12 Write line
BRD(L) 13 Aead line
GPIBCSL) 1 Chip select
GPIB FITTED{L) 10 GPIB option fited line
CENT FITTED(LY 9 Parattel option fitted line
RESET 7 Master reset from B2/
GPIB INT 6 Interrupt line jo B2/

. 5 MHz 5 Clock from B2/1

46882-310
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The GPIB FITTED(L) and CENT FITTED{L) lines from this board are read by the 80(C188 on the
microprocessor board B2/1, to determine which of the options is fitted. On B2/1, both of these
lines are pulied high via resistors so that the line is high if nothing is connected fo it. On this
board, (B7) the GPIB FITTED{L) line is pulled to ground but the CENT FITTED(L) linc is left
open circuit. This indicates the presence of the B7 board,

GPIB controller

The GPIB interface functions are all performed by the GPIB controller, IC1. 1t provides eight read
and eight write registers which are accessed by the microprocessor board B2/1, using DO to 1)7,
BAO to BA2, BWR(L), BRD(L} and GPIBCS{1.).

The controller is reset on power up using the master reset line {PLA pin 7) from the microprocessor
board. This line is high for approximately 300 ms, immediately after power up.

The controlier requires a clock input in the range 1 MHz to 8 MHz and this is provided by the
5 Mz line from the microprocessor board.

interface to GPIB

The interface between the GPIB option and the external controfling device is made through the
24-way GPIB connector, SKA. This provides the following:

Lebel SKA pin number "~ Pescription
DO to DY 1104,131016 Bi-directionai data lines
ATN(L) 11 Attention condrol fine
EOHL) 5 End of identily

SRAQ(L) 10 Service request
REN(L) 17 Remute enable

FCLL) g Imerface clear

DAV(L) 8 Data valid
NDACL) 8 Data accepied
NRFD{L) 7 RBeady for dala

Data is ransferred between the interface and the external controliing device using the data lines DO
to D7 and the handshaking lines DAV(L), NDAC(L) and NRFEXL), The other five lines are bi-
directional control lines.

The 16 lines above, are interfaced to the GPIB controlier, ICH, using two TTL to GPIB
fransceivers, 1C2 and IC3. These iransceivers are controlled using the T/RI, T/R2 and T/R3 lines
on IC] pins 1, pin 2 and pin 5 respectively,
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B8 Memory card (44830/072)

Qverview

This board provides a memory card interface o the Service Monitor. A real time clock chip
provides time and date stamping to test resulis and screen captures. These can be printed directly
or stored and later recatled.

Unit replacement

1f this unit is replaced by a substitte, recalibration is not necessary,

Connections

This unit is connected to the microprocessor board B2 through PLA. Most of the connections are
clata lines, address lines or read/write controd lines. These are listed below under Interface to B211
board. Conpections not included in that section are listed here.

PLA Pin 1 Locator blank
Pin 4 +5 V rail
Pin 11 Board ground

Pins 20 No connection
10 26

On the schematic circuit diagram for this board in chapter 7, the memory card connector is shown
as PLB.

Power rails
The power rails onto this board are:-

Power rail Entry point

+5V PLApind

The $ V supply to the memory card is fed through 22.1 £2 resistor R12, This resistor prevents
current surges ocouming when inserting memory cards into the Service Monitor.
Detalled description

interface to B2/1 board

The interface to the microprocessor board, B2/1, is made through PLA on B9, This is connected to
PLE on B2/1, and provides the following:

L.abel PLA pin No. Description
DG to D7 121019 Bi-directional data lines
BAG to BAY 2and 3 Address lines
BWRIL) ] Write line
BRD({L) 10 Read fine
CPAGECSIL) 5 Chip select for memory card address
CARDGCS{L) 8 Chip select for memory card data
RES(L) 7 Master reset
CARD FITTED(L) 8 Memory card fitted line
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TECHNICAL DESCRIPTION

Address decoding

In order to read or write data in the memory card, the address must be set up on the three laiches
1C2,1C3 and IC4, These latches provide AQ to A22, and REGH.). The REG(L) line is used to

access additional attribute data stored in the memory card. (This is information such as card size,
RAM or ROM, eic.)

Similarly, in order to read or write data in the real fime clock, the address of the appropriate
register must be set up. This is done by latching the data lines on the falling edge of AS line

(1CY pin 14}

The corresponding address decoding is achieved using 1C1a. This is operated off CPAGECS(L)
and BWR(L}. It provides the following decoded lines:

Labei Address DRescription
1YQ(L) CPAGECS({L)+0 Write card addrasses AG fo A7 {iC4)
1¥1(L) CPAGECS{L}+1 Write card addresses A8 to A15 (IC3)
1Y2(L) CPAGECS(L)}+2 Write card addresses A16 1o A22 & REG(L) {IC2)
1Y3(L) CPAGECSH)+3 Write glock fegis!er address {1C9)

Reading or writing data in the memory card is done by reading or writing to address CARDCS(L).
Data is then buffered through IC5 to or from the memory card,

Reading or writing data in the real time clock is done by reading or writing to address

CARDCS(L)+3.

This address decoding is achieved vsing 1C1b, which is operated off CARDCS(L} and provides the
foliowing decoded lines:-

Label Address Description
2Y0o{) CARDCS(L)+0 Read / write data on memory card
2Y1{L) CARDCS(L)+ Not used
2y CARDCS(L)}+2 Not used
2Y34L) CARDCS(L1+3 Read / write daia in real fime clock

Interface to memory card
Connection to the memory card is made by PLB. This provides the following signals:
1.abel PLB Description
pin No
Al fo A25 See below ¥ Address lines {A23 to AZS not used)
REGI(L) 61 Attribute memory select line
DO to D18 See below % Data fines (D8 to D15 not used)
ROY/BSYL) 16 Ready/busy line {not used)
CDM(L)& Cb2(l) 36 and 67 Card detect - low when the memory card is
pilugged in

WP{L) 33 Write protect
BVD1 & BVD2 83 and 62 Baftery voltage detect :
CE1L) & 7 and 42 Card chip select
CE2(L)
QOFE(L) g Data output enable
WEI(L) 15 Data write enable

1 Refer fo the circuit diagram for pin connections
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CD L) and CD2(L} are ORed together using JC7(b) to provide output enables for the address
N tatches and data buffer. This line is calied CDPRES(L).

CBPRES(L), WP(L), BV and BVD2 can be read by the B2/ board through one half of KC6 at
address CPAGECS(L). The output enabie for that half of IC6 is provided by IC7d,

The other half of IC6 provides buffered versions of chip select, read and write. The output cnable
for this half of IC6 is provided by CDPRES(L).

Card Fitted line

The design of the microprocessor board B2 includes a detection circult to verify that a memory
card interface is fitted o the Service Monitor. As part of IFR 14d. s continual improvement policy,
this detection circuif has the capability to detect different versions of the memeory card board which
might become available or have been supplied with earlier products.

On the memory-card-only board B6 (no longer fisted), the Card Fitted line (PLA pin 8) is pulled
directly to ground and has a pull-up resistor on the microprocessor board B2/1. The state of this
line is read by the B2/1 board by reading its option buffer, IC33, at address S5800H and will be low
when the board is installed and high when the board is absent,

On the memory card and dateffime clock board BY, this line also reporis back whether the real time
clock chip is fitted.

To test if the memory card option is installed, the B2/1 processor reads the line by reading address

— S800H. In this situation, BAO will be low. BAD is inverted by IC8b and then fed into one half of
1C8a. In this case the output of {C8a (CARD FITTED(L) ) will be low, This indicates that the
memory card option is installed.

To then test if the clock chip is fitted, the B2/1 processor reads the same line by reading address
5801H. This sets BAQ high and hence IC8b pin 4 low. The CARD FITTED(L) line is then the
inverse of 1CY pin 23, When the clock chip is absent, this pin is high and CARD FITTED(L) is
iow, and when fitted, the pin is low and CARD FITFTED(L) is high.

Neither option fijted Reads 5800H - CARD FITTED{L) =1
B6 fitted. Reads 5800H - CARD FITTEDL} = 0
#0, Reads 5801H - CARD FITTED{.} = 0
B9 #ifted without clock HReads 5800H - CARD FITTEDL)} = 0
#0, Reads 5801H - CARD FITTEDL) = 0
B39 fitted with clock Reads 5800H - CARD FITTED({L} = 0
#0, Heads 5801H - CARD FITTED(L) = 1




g210 | TECHNICAL DESCRIPTION

B10 Parallel interface (optional) (44829/092)

Overview

The Parallel Interface option provides the parallel printer capability to the Service Monitor. H also
provides four sets of relay contacts which can be used to remotely control the Mobile or other
equipment being tested. The option is physically located at the back of the Service Monitor, next
to the fan. The GPIB interface, B7, is also located at the back of the Service Monitor therefore
only one of these optional can be fited af a time.

Board replacement

Replacing this board with a substitute board will not affect the calibration of the Service Monitor.

Connections
The connections to this board are:-
PLA Al from PLG on microprocessor board B2/1

Pint No connection

03

Pind +5 V rail

Ping 5 MKz clock signal

Ping No connection

Pin7 RESETY tine

Pins 8 Board ground,

Pin 9 IC}EEN”{ FITTED(L) {Paraileil option fitted ine) Chassis (OV) on this
ine.

Pin 10 GPIB FITTED(L) (GPIB option fitted line). No connection on this
board.

Pin 11 GPIB CS(L). Chip select ling

Pin12 BWH(L). Write line

Pin 13 BBD{L). Read line

Pin 14 Board ground.

Pins 15 B0 io BD7. Bi-diractional data lines

e Maiga 1)

1 BAD to BA2. Address lines

Accessary port connections. See table 1-13 later in this
description

‘This connector is the parailel interiace port. See table 1-121in
text Delow.

Power ralls
The power rails onto this board are:-
Power rail Entry point
+5V PLA pin 4
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Detailed description

interface to B2/1 board

The interface to the Service Monitor processor board, B2/, is made via PLA on B10, which is
connected to PLG on B2/1, The connections 1o this, and the other connectors on the board are
shown in the table above.

The GPIB FITTED(L) and CENT FITTED({L} lines from this board are read by the ROCI88 on the
microprocessor board B2/1, to determine which of the options is fitted. On the B2/1 board, both of
these lines are pulled high via resistors so that the line is high if nothing is connected to it. On the
B10 board the CENT FITTEE(L) line is pulled to ground but the GPIB FITTED(L) line is left
open circuit to indicate the presence of the B10 board,

Address decoding
The address decoding is performed by IC7.
PM2 board:

1IC7is é 3 to 8 line decoder, which vses BAU to BAZ as the three address inputs, and
GPIB CS(L) as the enable input. Of its eight outputs, only two are used as foilows:-

Address Pescription

GPIB CSH) + D (TP3} Write paratiel data (IC5) and start strobe {C4)
or
Read status (1C1)

GPIB CS{L} +1 (TP2) Write to relays (1C6)

Strobe

The strobe is used by the printer to latch the paraliel data. It is a 1.6 s negative pulse, generated
using a D-type flip-fiop 1C3a, and a 4-bit synchronous counter, IC4. 1t poes through the following
stages:-

Reset

On power up, the master reset line from the microprocessor board B2/1 {PLA pin 7}, goes high for
approximately 300 ms. This is inverted using ICB. 1t is then used o clear IC34, and pre-load the
outputs of 1C4 (pins 14, 13, 12 and 11} with the values at the inputs (pins 3, 4, 5 and 6). This
initializes the counter to 1000. The strobe is the most significant bit, QD (pin 11},

The Q output of IC3z (pin 3), is used fo enabie or disable the clock enabie to the counter, IC4
T pin 7. This can be monitored on TP1. Afer rese, this line will be low, disabling the counter clock
enable. The counter is clocked using the § MHz signal from PLA pin 5.

Starting the strobe

The strobe is started by writing to address GPIB CS{L) + 0. This wili produce a negative pulse on
1C2b pin 6, which will preset IC3a, setting the counter clock enabie high (TP1).

Since the clock enable is now high, the counter will start counting at the 5 MHz rate. After eight
clocks {1.6€ us) the most significant bit QD (i.e. the strobe), will go low, as the counter will have
wrapped round past 1111 to 0000, Afier a further eight clocks, the most significant bit will go high
again {L.e. 1006). This will clock a 0 into IC3a and cause the Q output (TP1) 10 go low. This will
stop the counter,
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TECHNICAL DESCRIPTION

Parallel data

Data is written fo an 8-bit Jatch 1C3, by writing to address GPIB CS(L) + 0. This will also start the

strobe as described above.

The timing relationship between the data and strobe is shown in Fig. 1-20 Dara and strobe timing

below:-

DATA

. STROBE

VALID DATA

S

1,608 ———nip

cad4

Fig. 1-20 Data and strobe timing

The data output from IC35 is then filtered using R6 to R13 and C2 {0 €9 and then connected to the

paraliel connector, SKA.

Status register

The status of the parallel interface can be determined by reading buffer IC], at address GPIB
CS(1.) + 0. The status lines from SKA that can be read are, ERROR(L), SEL, PE, BUSY and 10
ACK(L). The first four of these lines are direct connections to IC1, but 1O ACK{L) needs special

treatinent,

10 ACK(L) is an output from the printer, which is used fo acknowledge that it has read the data
sent to it 1t is a negative pulse of approximately 12 us. To avoid constant polling by the
microprocessor, acknowledgments are stored in IC3b as follows:.

When data is written and the strobe started by writing to address GPIB CS5(L)+ 0, a
negative pulse is generated by 1C2b pin 6, which clears 1C3b and cause the Q output (pin
9) 10 go low. This is connected to IC1 pin 11, and can be read by the microprocessor.

A tow on this input means that farther data cannot be written to the printer. When the
printer acknowledges the data, the 10 ACK(L) line wiil go low and then high again. The
tow to high mansition, will clock a logic 1 into 1C3b and cause the (G output to go high.
This indicates that data can now be written to the printer.



TECHNICAL DESCRIPTION

B10

Parallel interface, SKA
The paraliel interface, SKA, provides the following:-

The connections to the parallel port SKA, are listed in table 12 below

Table 1-12 Parallel port connections

L.abet SKA pin number Description

P00 D7 208 Data ouiput lines

STBIL) 1 Strobe output

BLIN(L) 17 Select output (pulled iow)

AUTOFEEDIL) 14 Awutornatic paper feed outpu? (pulled high)

INET{L) 16 Reset output {puiied high)

ERROR(L) 15 Error input

SEL 13 Select input - on/off ling

P& 12 Paper error inpid

BUSY 11 Busy input

0 ACKI{L) 14 Data acknowledge input
Relay contacts

The four relay contacts are provided by the four relays RLA, RLB, RLC and RLD. These are
driven from bits 0 to 3 of laich 1C6, through mansistor array 1C8, at address GPIB CS(1L)+ 1L A
logic | from {C6 closes the relevant relay contact. One contact of each relay can also be driven to
a TTL level from bits 4 fo 7 of 1C6. This can be enabled by closing the contacts of switch SWi
which is jocated on the underside of the board. The factory default is for SW1 to be open.

The four relay contacts phus the 5V supply are fed to connector PLB. A ribbon cable connects o
the 9-way D-type Accessory port located on the side of the option. The connections {0 this are
shown in the table below.

Table 1-13  Accessory port connections

e Description pLB S.way D-type
pin No pin No pin No
No connection 1
+5V 2 E:
2Bito) Closes RLD contact {b) 3 &
and RLD contact {&) 4 2
12 {bit 4} TTL through SW1{d} 4 2
(it 1) Closes RLC contact (b} 5 7
and RL.C contact {a) 6 3
15 {bit 5} TTi. through SWi{c} & 3
6 {bit 2) Closes RLB contact (b} 7 8
and RLB contact (a} 8 4
16 (bit ) TTL. through SWi(b} 8 4
8 (bit 3) Closes RLA contact (b) 9 9
and RLA contact {&) 16 5
19 (hit 7) TTYL. 2hrozz§h SWifa} 10 5
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B11 Light-weight power head interface (optional) (44830/074)

Qverview

This board is an interface between the accessory socket on the Service Monitor and a proprietary
power meter head. The accessory socket provides the following connections:-

Pin on front panel Description
DIN socket
Shield ov
i TTL output
2 +12V
3 TTL input
4 Forward Power
& Reverse Power
6 TTL input
7 Demod out

The power meter head requires the foliowing connections:

Pin on power Description
meter head DIN plug

Shield ov
£C data
-5V

oV

Forward Power
+7.35V

#C clock

+8V

Feverse Power

O~ M W =

Power supply generation

+5V
This is generated from the +12V from the accessory socket using a 5V regulator, IC4,

+7.35V
This is generated using an op-amp, IC5a, with 45V as the reference and +12V as the supply,
The power meter draws 6 mA ander worst state conditions, The op-amp is capable of
supplying vp to 20 mA.

-3V

This is generated asing an op-amp, IC3b, Itis confipured to have a gain of —1, and uses +5 V
as the reference.

The negative supply to the op-amp is generated by a diode pump which works by switching
one plate of C5 between +12V and OV using TR3 and TR4. Due to D22, the other plate of C5
will alternate between OV and -12V. The peak negative voltage is then held on C6 using D3.

The square wave that drives the diode pump is generated using RS, C4 and ICId at a
frequency of approximately 25 kHz,
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FC interface

The form of data communication to the power meter is made using an 1°C interface. This consists
of a bi-directional data line, SDA, and a clock, SCL. Fig. 1-21 A typical FC data transfer
waveform shows the event timing between SDA and SCL.

Pata is transferred as follows:-
A. Initially, SDA and SCL are both high.

B. When communication is required, a START condition is generated. This requires SDA 10 go
tow while SCL. is still high. This operation starts the clock, SCL.

C.  8CL is then used to clock the data into the receiving device, SDA must be stable while SCL is
high, L.e. the data can change state only when SCL. is low,

D. After 8 bits have been transferred, the recelving device pulis SDA low for the duration of the
Sth clock cycle. This acknowledges the data.

E. Communication is ended with a STOP condition. This is generated by sending SDA high while
SCL is high.

[
P
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B TLLE -
ot e e e e Y

k

DATA
oAy | _J-u_
CLOCK  fowt : H ;
@\soy ! 1 2 3 * -3 4 ¥ 8 ] i
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| START ; i 8 DATA BITS i ACK | BTCP

cassa

Fig. 1-21 A typical 1*C data transfer waveform

SDA interface to accessory socket

The data line, SDA, is bi-directional and is therefore connected to both the output and one of the
inputs of the accessory socket. Unfortunately, the output from the accessory socket has a slow rise
time and this needs to be squared up before it can be sent to the power meter. This is done by R12
to R16, TRS and TR6. The collector of TR6 is then sent to the power meter and back 1o the input
of the accessory socket. This means that the input of the accessory socket will see both data from
the power meter and data from the Service Monitor.

SCL generator

The clock (SCL.} generator consists of R1, R2, R3, C1, TR1 and 1C1a and ICib. The SCL cutput
appears on the collector of TR and this is fed to both the power meter and the spare input of the
accessory socket. Pin 3 of 1C1b is used to switch the SCL. generator on or off (a logic 1 on this
input enables the generator). When disabled, SCL will stop in the high state. When enabled, SCL.
should be a square wave of approximately 250 Hz.

Reset circuit

The reset circnit consists of C2, R4, D1 and Hlc, This ensures that the interface starts in a known
state after being plugged in to the accessory socket. Its output is fed to the SCL control circuit:
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TECHNICAL DESCRIPTION

SCL. control gircult

This consists of 1C2 which is a dual JK flip-flop, Its functionality is summarized below:-

Inputs Function Quiputs
J Kt} Q G{L)
o 1 =CLOCK> No change Same as previous oufputs
o o >CLOCK> Clear 0 1
1 1 >CLOCK> Set 1 0
1 G >0LOGKS Toggle Invert previous outputs

IC2 is used to detect start and stop conditions and to enabie and disable the SCL generator
accordingly. The circuit goes through the following states:

Reset:

This puils the preset to IC2b pin 11 active causing the QL) output of IC2b pin 9 to be
low. This disables the SCL generator leaving SCL high. This also clears 1C2a leaving the
Q output of IC2a pin 6 low,

SDA goes low while SCL. is high - start condition: (B on Fig. 1-21)

Fhis puils the K(L) input of IC2b pin 13 low, 1C2b is clocked at 25 kHz from IC1d pin
11 50 the Q(LY output (C2 pin 9) will then go high. This enables the SCL. generator and
also releases the clear input to IC2a pin 1.

SBA changes slate while SCL is low - normal data transmission: (C on Fig, 1-21)

This will have no effect. A positive edge of SDA will clock IC2a, But the J input (1C2 pin
2) is connected to SCL which is low. Therefore the Q output of 1C2a pin 6 will stay low.
SDA is also fed to the K(L) input to IC2Zb pin 13, but since the J input pin 14 is low, this
will either cause a ho change’ or tlear’ on 1C2b. Both these wiil keep the Q(L) output pin

9 high.
SDA goes high while 8Cl. is high - stop condition: (E on Fig. 1-21)

This will clock 1C2a while the J input (pin 2) is high. This will cause the outptii acz
pin &) to go high. This is fed to the J input of IC2b pin 14. This will set IC2b causing the
QL) output pin 9 to go jow, disabling the SCL generator.



TECHNICAL DESCRIPTION B3 and B3/1

SYSTEMS
B3 Cellular radio systems board (44829/995)
B3/1 Cellular radio systems board (44830/181)

QOverview

The Analogue Systems Card allows the Service Monitor to test the TACS, AMPS anéd NMT
cellular systems and the MPT 1327 (BAND I and EDACS' trunking systern, It is based on the
68000 microprocessor and connects o the PLE connector on the B2/1 board to communicate with
the main 80C 188 processor of the Service Monitor. The necessary signaling is achieved using
three DSPs - one for generation and two for reception. The 68000 communicates with the DSPs
through a gate array. The analogue interface is performed by a dual 18-bit CD DAC on the
generation side, and a 12-bit ADC on the reception side.

*The EDACS REPEATER SYSTEM test software can only be used in Service Monitors fifted with a
B3/1 cethutar radio systems board and a B{/2 audic processor board

The EDACS SYSTEM test software, for Service Monitors 2845A and 294684, is produced by IFR iid.
under Ecense from Rescission GE.

Board replacement

Repilacing this board with a substitute board will not affect the calibration of the Service Monitor.
Data in the on-board mermory will be lost if the battery supply is disconnected. The SYSTEMS
software will then have to be re-enabled using the passwords relevant to the parficular instrament.

‘Connections
The connections to this board are;-
PLA Muiti-pin connection from microprocessor board B2 {refer to the
refevant circuit diagram for pin connections).

PLE Pins 1 Board ground.
&3
Bin 2 Moduiation out fo audio processor B
Pind {8371 anly} TTL level output for carrier ON/OFF on B1/2
Pins (8371 only} Spare TTL output.
Ping (8371 only) Spare TT. output.

PLC Pins 1 Board ground.
&3
Pin2 Audio out to audio processor B1

PLD Ping 1 Board ground.
&3
Pin2 demod and AF from audio processor Bt

PLE Ping 1 Board ground,
&3
Pin 2 Log amplifier output from audio processor B
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B3 and B3/1 TECHNICAL DESCRIPTION

Power rails
The power rails onto this board are;-
Power rail Entry point
-2V PLA pins 26 & 28
+BV PlLApins 4, 31832
+12V PLA pin 25 & 27
Detailed description

Microprocessor (sheet 1)

‘The 68000 microprocessor, 1C13, has a 16-bit external data bus and a 23-bit external address bus.
'The processor accesses external devices using a Read/ Write(L) (R/W(L) ) line, a Lower Data
Select{L) (LSD(L) ) and an Upper Data Select(LYUSL) ). LSIX(L) is used 10 access DO to D7 and
US(L) is used for D8 1o D15, To access all 16 bits together, both LSIXL) and US(1.) are pulied
active simnultaneously. Because of this, the address lines are labeled Al to A23 (no AD). The
memory uses ali 16-bits but all other peripherals are 8-bits (DO to D7).

83 only

The memory provided on the B3 board is iM byte of EPROM {two 27C040s, ICI6 and
IC17) and 256k bytes of NOVRAM (two DS1245s, IC20 and IC21). This is expandable
10 4M bytes of EPROM and 1M byte of NOVRAM,

B3/1 only

The memory provided on the B3/1 board is 1M byte of EPROM from two 270040, IC16
and IC17 and 256k bytes of NOVRAM. This is configured from two 628128s, 1C20 and
1C21, maintained by an off-board 3.3 V lithium battery. The battery is connected through
PLL. The memory capability is expandable to 4M bytes of EPROM and 1M byte of

NOVRAM.
The fall memory map is shown below {the address is specified in bytes).

Address Description iC number
000000H to OFFFFFH EPROM (27¢040) IC16 & 17
100000H 10 1FFFFFH EPROM (27C040; spare IC18 & 19
420000H io 43FFFFH NOVRAM (DS1245, B3 beard) IC20 4 21

(628128, B3/1 board)

700000H to 73FFFFH B2/1 bridge data iIC2&5
740000H to 77+FFFH {read} B2/1 bridge status IC8
740080M to 77EFFFH (write) ROM size laich & analogue seiact o112
78000G0H to 7BFFFFH Gate array - DSP bridges 1G22

The address decoding is done in 2 PAL, 1C14, In order to allow different size EPROMSs, a 2-bit
code is written: to the ROM size latch, IC12, pins 16 and 19. This code is used by the PAL 10
generate the appropriate address decoding. The codes are shown below.

iC12 EPROM IC18 &1C17 IC18 & 1C19
Pin 19 Pin 16 Type Size Address Address

0000G0H 080000H

Q 0 275020 256 k byte w© Hel
$ OTFFFFH OFFFFFH
000000H t00060H

0 1 270040 | 512kbyte | to to
s OFFFF#H HFFFFFH
000C00H 206060H

1 0 27¢080 1 M byles to o
; 1FFFFFH 3FFFFFH
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TECHNICAL DESCRIPTION B3 and B3/1

B2/1 Bridge {sheet 1)

There is a two-way data communications bridge between the B3 and the B2/1 boards. ‘Fhe link is
between PLA on the B2 board and PLE on the B2/1 board. The bridge consists of 1C1 to IC§ and
1C33 1o }C35,

Data from B3 1o B2/1 is writien by the 68000 to address 700000, IC5, At the same time, a Jogic
high is latched onto IC6 pin 8, which switches TR3 on and generates an interrupt (CELL INT()
on TP6) for the B2/1 board. When the BOC188 on the B2/1 board reads the data from ICS, IC6
pin 8 is cleared and CELL INT{L) returns high. The status of the interrupt line is passed through
IC7a and is buffered by 1B, This allows the 680060 1o read IC8 {address 740000H) and only write
new data o ICS once the previous dats has been read.

H a quick response from the B2/1 board is required, the 68000 can generate a NMI(L) interrupt
(FP5) instead of a CELL INT(L). This is done by writing to address 700001H instead of
TOO0O0H. This still writes to ICS but a logic high is latched onto IC6 pin 5 which turns TR2 on.

DPata from B2/1 10 B3 is writien by the 80C188 on B2/1 10 IC2. On doing so, a logic low is latched
onto IC3 pin 6 (TP3) which is an interrapt input to the 68000, The data can then be read by the
68000 by reading address 700000H. This sets IC3 pin 6 back high clearing the interrupt. The
status of this interrupt is fed to IC8 and can thus aiso be read by the 68000 by reading address
740000k, The interrupt line is also fed back o the B2/1 board as CELL BUSY(L) so that the
80C188 on the B2/1 board will not write another byte until the present one has been read by the
68000, '

Reset and clock {sheet 1)

The reset line for the B3 board is controlled by the B2/1 board. At power-on, the B3 RESET(L.)
line (TP1) is set low (active) using K354, This hoids the 68000, the gate array and the DS8Ps in
reset. ks order to release the reset line, the 8B0C188 on the B2/1 board writes a high to is /O
address E101H. This can be used to hold the B3 board in reset if # is not being nsed.

The master clock for the B3 board is 10 MHz and this is provided by the B2/1 board through PLA.
It can be menitored on TP2,

interrupt Disable (sheet 1)

The 8GC188 on the B2/1 board has the ability to disable interrupts from the B3 board. This is done
by writing fo E10HH with DO set. This clears IC35 pin 8, which gates out the interrupts using
HC33b and 1C33c,

B2 Address Description
EOQOH Data readfwrite fo B3 bridge
EQO1H B7 - 0 = reset B3 board, 1 = release reset
DG - § = anable bridge interrupt, 1 = disable interrupt

RF output suppression {Sheet 1)

B3/t only

Some of the test options within the SYSTEM mode (notably EDACS repeater) require a
fast response method of suppressing the RF carrier, This is provided by a TTL line from
the Q8 output of FC12 {pin 13}, through PLB pin 4 {0 the andio processor board Bi/2
{B1/1 does not have RF carrier suppression capability). See RF carrier suppression
within the B1/2 description.

The Q4 output {pin 12} and the Q3 output (pin 9) of IC12 are routed to PLB Pins 5 and 6,
They are vrused in the Service Monitors covered by this manual.
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B3 and B3N TECHNICAL DESCRIPTION

DSP Conirollier Gate Array {(sheet 2)

The DSP controller is programmed into an ACTEL 1020 gate array FC22. This contains eight
internal registers which provides the processor interface o the three DSPs, IC23, 3C24 and IC25.
The internat registers are located at 68000 addresses 780000H 1o T80007H.

On the DSP side of the gate array, all the data lines, address lines, and control lines for the three
[35Ps are connecied together onto a common bus, which is fed into the gate array. In order to
prevent contentions on: the bus, the gate array controls the bus request €BR(L) ) line for each DSP.
The gate array gives each PSP a time slot to use the bus, by pulling its BR(L) line low. The other
two DSPs will be tri-stated. Once that time slot is over, the gate array pulis that BR(L) line high
and then pulis the BR{1L.) line for the next PSP low. Because the DSPs nn from internal memory,
only external accesses such as reading or writing to the 68000 bridge inside the gate array will be
siowed down by this arbitration.

D to A converier and oversampling filter (sheet 3)

The B3 board provides 2 analogue outputs - MOD OUT (PLB) and AF OUT (PLC). MOD QUT
is used to modulate the carrier generated by the Service Monitor, and AF QUT is fed 1o the Service
Monitor so that it can make measurerents on the signal, and feed the results back fo the B3 board.
MOD QUT and AF OUT can be monitored on TP24 and TP25 respectively. These 2 outputs are
provided by the oversampling filter, IC26, and the CD DAC, IC36. The oversampling filter is
driven by a serial link that provides 2 sets of 16-bit data, one for each channel. The MOD QUT is
the left channel and the AF OUT is the right channel. The oversampling filter is 4 4 times
oversampling filter that provides 18 bits to the CD DAC, IC30. This is done to raise the sampling
rate, so that there is a large frequency gap between the highest frequency required and the sampling
freguency. The filters on the output, IC31, can then have gentle cut-off rates and hence be simple
in design.

The sampling rate (before the 4 times oversampling filter) is 52.0833 kHz.

Interface between DSPs and DAC (sheet 2)

The serial link to the oversampling filter consists of 3 lines - § QUT (serial data), BCK (clock fo
lafch data in) and LRC {Jeftfright channel indicator). Fhese 3 signals come from the gate array,
1C22, and can be monitored on TP15, TP14 (this is actually the inversion of BCK) and TP16
respectively. TP16 should be 4 32.08332 kHz square wave and TP14 should be a 3.333 MHz wave
consisting of 200 ns high then 100 as low. DSPs K23 and IC25 both have access to the DAC and
each of their serial links (pins 52, 52 and 56) are fed into the gate array. From these, the gate array
generates the 3 lines S OUT, BCK and LRC. The serial data from the 2 DSPs are multiplexed
within the gate array onto S OUT and, under control from the 68000, data from either of the 2
1ISPs can be selected for the left and right channels. For example, IC23 may use the left channel
{MOD} bt 1C25 may use the right channel {AF).

AtoD converter' (sheet 3)

The demodualated carrier or the signal from the AF IN socket on the Service Monitor is fed to the
DEMOD/AF IN connector (PLIY) on the B3 board. This input is prevented from exceeding +/-5V
using D3, P4 and R53. The signal is then fed to an analogue multiplexer, 1C32, together with the
MOD QUT and AF QUT signals. Using 50 to S2 from 1C12 on sheet 1, the 68000 can select
which of these signals is fed {o the ocutput of the muliplexer, pin 3. In normal operation, the
BDEMOIY/AF signal is fed to the output. This outpat can be monitored on TP23. The signal is then
passed through an anti-aliasing filter buiki around 1C2%a. The output from this is fed into the input
of the A to D converter, 1028, and can be monitored on TP20. The A to D converier is 12 bits and
is clocked reguiarly by the gate array at 104,166 kHMz, This rate is exactly twice that of the D to A
sample rate. This aHows signals to be sampled by the ADC, filtered by one or more DSPs, and
then fed out to the DAC, This is done when either of the psophometric filters are used.
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Interface between DSPs and ADC (sheet 2)

The ADC connects directly fo the gate array, 1C22, through 3 lines, SIN CLK, § IN DATA and
CONVST(L). SINDATA is serial data from the ADC and can be monifored on TPIR. SIN CLK
is the sertal clock from the ADC which can be monitored on TP26. The gate array uses these 2
signals 1o clock the 12-bit data from the ADC into an internal shift register to produce paralle] data.
This data is then available {0 be read by DSPs IC24 and/or 1C25. CONVST(L) is the start
conversion pulse from the gate array to the ADC whose frequency is 104.166 kHz. 1t consists of
300 ns low pulses every 9.6 us. CONVST(L) can be monitored on TP17.

-5V generator {sheet 3)

1(28, 1C30, KC32, D2, D4 and D6 require 2 -5V supply. This voltage is not provided by the
connection from the B2/1 board, PLA. Therefore, a -5V reguiator, 1C27, is used to provide the
volitage from the -12V supply.

Carrier detect (sheet 3)

The receive DSP, 1C24, takes the demodulated signal from the ADC and decodes it to extract data.
However, if the carrier is not present, the demodulated signal wili be noise and this can sometimes
be decoded by 1C24 as false data. To prevent this, a carrier detect circait is used. This takes the
fog amp signal from the Service Monitor at PLE and passes it to a comparator, FC29b. This
comparator provides a logic | when a carrier is present and a logic ( when there is no carrier. This
logic line is fed to the FLAG IN line, pin 35, on 24, The D8P can then monitor this line and
only decode signals when this line is at logic 1.

The output from IC29b, pin 7, will switch to legic | when PLE pin 2 rises above 3.8V and will
switch to logic O when PLE pin 2 falls below 2.7V.



Chapter 5
FAULT DIAGNOSIS
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~~~~~~~~~~

Introduction

These charts have been prodaced to help in locating any faults the may arise in the operation of the
Service Monitor. By selecting the chart most appropriate to the known or suspected faulf area, then

proceeding through the suggested procedures, the fault will be localized to a small area of the
Service Monitor.

Safety
If it is fekt that the instrument is unsafe to operate, for any reason, refer to chart 2 (Pre- power on
checks). The safety of the Service Monitor is assessed by the procedures described.

Board and module types

Within these fault diagnosis charts, references are made to the boards and modules through their
type designation, A2, A4f1, A20 ete. In some cases a later version of the board or module might
be fitted fo a particular instrument. The fault diagnosis instructions for the versions given in this
manual should be followed, unless a Service Note has been issued giving alternative instructions.

Conventions
Component labeling

Within these flowcharts, references to components on printed cireuit boards are preceded with the
board identity. Individual pins of component or connections are designated with the suffix /x.

For example:
A3IC11/3 refers to pin 3 of IC11 on PCB A3
B2 PLAR23T refers to pins 2, 3 and 7 of connector PLA on PCB B2

Wiring convention

if a particular printed circuit board is suspected of incorrect operation, an initial check for the
presence of the power rail voltages at each board can reduce fault-finding time. The power rail
cornections within Service Monitors 2945 and 2946 follow the foHowing convention:

The first pin of the connector carrying the power rails will be O V (if
present).

The next pin will carry the most negative supply used by on the board.
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- FAULT DIAGNOSIS

The other rails used by the board will be routed through su
order of increasing voltage,

For exampie:
OV 12V 483V 412V 433V
All cables carrying the power rail voltages in the 2945 and 2946 are «

tAY Black
~-12V White/Orange
+5V Red/Black
+12V Orange/Red

+35V Grey/Red
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Chart 1
Charts Index
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FAULT DIAGNOSIS

Associated Cirpult Diagrams;
244981/230  (intercormections Diagram).

Chart 2
Pre-Power on Checks
Pre-Fower On
Checks,
y
Visually check
Instrument for damage
or kase items.
Faport discrepancies
in accordance with
company procedure.

YES

v

Cormrect discrepancies
L to enable safe
aperation.

Carry out standard
siectricat sataty
checks for sarth

continuity etc.

Does the
instrument
N Investigate and repair
ngf:a NO reasot: for tailure.
checks?

The instrument may
now be switched on,
See Chart 1 for fauit

symptoms,




Associsted Ciroult Diagrams:
244801230 (nterconnwctions Diagram),
244830110 (B2/t Microprocessor Soard),

NOTE,
Powar Supply Connection Table:

Connsctor A {To B/t - Microprocessor Board)
Pini oV

Fin2 Pol Key

Ping -tav

Pind 8V

Pins  +12v

Ping Satt. Voitage for measuremant on 82/1)
Pirs 7 ONCHARGE LED drive. (A currant
drives of 1OV oje, or 1.8V when driving LED)

Conrpctor 8 {Fo 1F Distribution Board)
Pin1 ov

Ping -12v

Find Pol Key

Pin4d +8V

Pins +12V

Ping -24V

Pin7? +24V

Conpactor & {To Fan}
Pint +18V

Ping oV

Pin3 Poi Key

NOTE 2,
The "REMOTE* LEL is driven from B2/t PLF. Pin 10 supplies +8V and pin 9 i pulied low by B2/t 103472
o drive the LED. Thie givas approx. 3V on PLF/ when the LED is active.

NOTE 3.

The microprocessce does et appear 1o ba reacting to key presses. i the keyboard is suspected, go to
Chart & (Eront Panet Contral Chacks).

NOTE 4.

The speaier will be operationsl when domoduleting modulated signals in T TEST, Dx TEST o Look and
Listeny modes, of whbn an audio input is applind 10 the AF IN sooket (assuming Instrumernt fiiters elo. are
set up cormactly). Additionaily, the last 3 soif tests prodiuce s 1Kz tone from the apeaker. {Ensure
voiime is turned up).

Note 5.

Whaen the Inatrument powers up, the fan will be haard 10 stan running.  The stenustors will rattie to the
raquired state. This sounds like a seres of metaliic clicks. The display should light fe a pale blie color
aasuming the contrast and brightnoss settings are correct, Finally, the relevant LED{S} should Hght
adiacent to the selected inputfoutnut pont(s)

B2ft LED dr
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Chart3
Major Functions Inoperative After Power-Up

Suspect Power
Supply Incperative

Go to Chant 8
{Power Supply
Checks).
YT}
Go to Chart 4. G.G0 Sem@orwlmg
Chacks}, to fan froes PSLL ,
Suapact operation of

BHYHC20T (8, TRZ3)
or 231 oircuit areas.

Goto Chart 8, (Fromt 's rotary
Panet Contrat | NO coatral
Checks}. opireting

s spaeker
opereating
correcty?

Soa Nota 4.

YES

instrument
pass Self
Tagt?

YES




Associated Cirouit Diagrams:
744991/2306 {nterconnections Diagrar}.
2448307110 B2/t Microprocessor Boarrd),

NOTE 1.
“The key pross saquence for adjusting the confrast and brightness is 2s foliows:

Proas ‘HELPSETUP kay.

Pross the grey softkey at the top BHE of screen five times. {This cycies Wrough the five screen brightness
gottings).

Pross fhe softkey beiow the fop RHE key. (Screen cortrast may then be adjusted by roiating the variable
¥nobj.

Usirng these directions scroen settings may be altered aven in the avent that the current settings are such that
no scroen text is legible.

NOTE 2,
Contrast voliage appears on B2f1 SKAM. Approximetely -19V gives fairnt text, while <4V gives boit,

To test Bightness voltages, aither chack that the screen is seen 1o cycie through the five brightness settings
when the brightness soft key is pressed, o more thoroughly, confirm B2/t PLRA is providing +12V. Then,
check action of TR23-25 by loading B2M PLI/2 with  known rasistance {»3KB 1o +12V) and measuring the
veliage on PLRA/2 generated Dy the pulldows: action of the transistors,

NOTE 3.

The display 'data shift clock’ is a squars wave changing polarly every 200,200, 200,300n5 and can be
ohservect on B2/t SKAS.

The display ‘start scan pulse’ is & positive pulse avety 9mS. it can be chserved with & storags scope on B2
SKAMB.

The gate array, FCES, genarates both these signals continuously and thair absence indicatas that the gete
array teelf is fadly or inoperative,

The textunt "dispiay data’ is provided from screen RAM JCBS urkder microprocasasor control. Tha 'dispiay data’
may be cbeerved on B2/t 5KAM1,12,13. Absence of this data could not only imply a gate aray deficiency,
but also & microprocassor of 1GA3 communication groblem,

NOTE 4.

TP22 showkd be at © 40 -5V,
TP24 should be at approximately -20V,

Cornect cable to B2/
SKA,

Investigate gate array

(and microprocessor)

operation (B2/1 1C88
and I013).
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Chart 4
LCD Checks (1 of 2)

Goto Graph 8. 1LCD
Checks
{2 of 2.

NO
1 the screen
Adjust contrast and display dark is tha screen
brightness settings. W—YE blue, white or NC disptay
See Note 1, blue and black?
white?
YES
Is correct
Indicetes
corrast and indicates incortect
. YES—P  mictoprocessor c
¢ bte? software is running. operation of backiight.
Display contrast andfor Check brightnoss drive
brightness seftings voltages on B2/1 PLA.
wera incorrect. Ses Note 2.
investigate operation
of drive voftage
circuits. See Notes 2
and 4,
Suspact disptay
moduile or wiring to
disptay.




Associated Circult Disgramas:
284961 f230 (interconnections Diegram).
Z44830/410 (RN Microprocessor Board).

NOTE §.

The instrumerd software can be induced to heng by various hardware problams,
Essentially, the Instrumerst will hang in the situstion where i microprocessor
requasts inforrnagion and does not receive it. This could oouur, for sxample, white the
instrumeant is waiting for kterrupts o signiy the completion of a measuremant,
waiting for imterrupts from the DSP or during the handshaking usad wher writing to
the EEPROM.

NOTE 2.

The graphics displays are the spectrum analyzer irace, barcharts and scope trece.
To check f the graphics gensration circultty i causing the problem, enter the
HELPISETUR scresn. in this screen, there are no graphics and hence no
opportunity for & graphics problem 1o manifest iself,

NOTE 3,

Graphica are ganerated by the D8P, (B2/11C86). Having been generated, thay are
stored in the "[2.5.P. and graphice’ RAM, {B2/t IC64). From thers, the grephics data
is paesed 1o the gate amay, {21 1C58), which procasses he data and passes % on
to the display via SKA,

Hence, problems involving graphica generation can be caused by fauits with B2/t
HC'813,56,64 anct 55 or with communication betwesn the four devices (B2/1 IC87 to
182,

NOTE 4

Display texs (I.o. permanent characters) is retdeved from the screen AAM, (B2f4
1063}, passad 1o the gate array, (B2 1088), which processes the data and then
passes it on to the display vie SKA. Hence, problams involving lexduat charactars
can be cused by faults with 8271 10°513,56 and 63 or with o dcedicn Dol
the threa dovices.

NOTES.

The jog aenp output is O t BV on B2/ PLTI2, representing an BO4B range. In
2dBdiv. moda, this voltage is magnified {x8) with rospect to 5V - Le. fop of sorean,
Magnification is effected by closing B2/ ICT1{h) {x3.33) and aise iremally inthe
DSP {x1.5).

Pross DISPLAY
HOLD key v relsase
display,

YES

, I displayed
isH gisg)i;; YE data corredt,
but Yrozen?

NO NO

instrument software
may be hanging. See
Note 1.

Can data be

One or more display 566 on
data Hnes inoperative, display ines
B2/t SKAV1T, 12, [€NO B2/4
13, 14. 8SKAf11,12,

13,147

YES

Suspect screen R
{B2/1 1CH3) corrur
or problems with ¢
refrioval. See Not
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FAULT DIAGNOSIS

is displayed
data correct,
bt frozen'?

Can daia be
seen on
display lines

Suspect screen RAM
- 1(B2/1 1063) corrupted,
" 1 or problems with text
retrioval, See Note 4,

LCD Checks
{2 of 2.

Is the display
problem
related o a
graphics
display? See
Note 2.

NO

Are any
textual
characters

apparent on
the display?

NO

Boes display
exhibit
vertical lines
of various
thicknesses?

YES

Suspect display ‘data
shift clock’ missing,
{B2/t SKA/9).

Is the
spectrum
analyser
2dB/ div,
range
inoparative,
but 1iB/div
range O.K?

NO

y

Suspect graphics
generation circuitry.
See Note 3.

Does display
axhibit
‘serolling”
horizontal
lines, later
becoming a
blue screen?

NO

y

Suspect general
communication

problem between
microprocessor {B82/1
1C13), gate array (B2
1C85) or screen RAM
(B2/1 1C63).

Chart5

LCD Checks (2 of 2)

YES-ip

Suspect the 2dB/div.

magnitying circuit.
See Note 5.

YES-—»

Suspect display latch
pulse’ missing, (B2/1
SKA/}. This is a small
positive puise of period
a0us.
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Associated Clreuit Dlagrams:
244991 /230 Grterconnactions Dlagram).
L44830/1 10 {B2/1 Microprocessor Board).

NOTE 1.

The keyboard forms & matnix described by vertlcal columng A-H and horizontal rows 1.8,
The layowt ks shown on Chart 8. Pressing a key connocts the relevant row 1o the reievant
column, For example, prassing the "HELP/SETUP® key connects row 8 to column M. This
resulis in B2/ PLH 11 and 26 becoming connacied. This then pulls B2/t 1C38/4 and 1IC30/4
fow (0.7V} as TR11 Is tumaed on, Cthaer keys are decoded in a simitar fashion,

NOTE 2.

B2/t TP10 becomen the keyboard interrupt.
Low = kay pressed and vice versa.

NOTE 3.
020 gates the keyboard irderrupt. 1028 s off the Interrupt afier approx. 700uS
by microprocessor raguest.

NOTE 4.

B2/ TPS s gonowily busy with verioug interrupts. Howavar, it is possibie to identify the
keyboard and rotary interrupts on fop of the background activity. Thare is Jeast backgrournst
activity when in the HELP/SETUP acrean,

NOTE &

+5V i supphiad 1o the rotary by B2/1 PLHA. Whan the rotary is turmed, squars waves are
returnad on PLES and 8. The phase relationship of the two square waves indicetes the
direction of rotation:

PLEYS lagging = clockwise,

P15 leading = anti-clockwise,

NOTE 8.

The speaker VOLUME contyel signal erters B1/1 on BY/1 PLEA. It contrels the gaie voltage
of §tft TR0, which acts as a variable resistor,

The SCOPE verticat ahift cordrol provides & 4.c. offset signai to B1/1 IC204(a)3 via B/
PLHA. This offset is added to the scope signal,

The SQUELCH ocorstrol voltage enters B/t on PLH/2 arxi 1saves directly on PLB/S to B2/t
PLMWE affor which it is read by B2 1044 A/D converter.

Suspect 8-t0-2
coder IC88 on B2H.

—NO

Suspect
"De-pounce” circwt
{iG17} on B2A.

Suspact B2/1 1G28
or 2§, Ses Nate 4.

NG

Buspact K26 circuit
area on B2A1.

is Ba2nt
C3ArTA oW
when a key
is pregaed

andhigh
whan not?

8 B2 N
TR0 low

whan & kay
is praassd?
Ses Note 2.

is B2/t
22718 low
lor approx.
7008
when a Xey
8 progosd?

YES

Gan \
intarrupt be

gonn on
BIs THET
Seo Note 4,

YES
Suspect 82/4 G35
of regding of
nterrupt by 1M1
and K13
24,88.1113,45,17,
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FAULT DIAGNOQSIS

p——YE&

B2/t
IGA0/14 fow
when a key
i progaed
and high

whst not?

s B2
TR0 jow
when g key
i progsed?
Son Note 2,

is B2
G278 low
o approx,
Totus
whan a key
18 pressed?

Pross THEFLAY
HOLLY %oy o
rinase display.

i B2f1
38154 iow
whan o Ray
|5 proassd
and high

whan not?

Altach cabie.

Suspect B2/t 1038,

Investigate operation
of pullup rasiators
B2/1 R184-171 and
puildowns R180.187.

N O

Can
nterrupt e
saen on
B2 THRY?
See Note 4.

Suapect B2/t O35
or raading of
interupt by G 1aMt
and 1C13/
2,468,11,13,18.17,

Front Paned
Control Checks,

8 DISPLAY
HOLD' an?

& keyhoary
operating
comantiy?

is keyboard
cable

attached to

B2/ PLF?

YES

See Note 1.

[ioas
relgvan: pin
of B2
et 1
{t-4,40.19}
GO low
whan a key
is prossed?

NG

With no
keys
pressad,
ara B2/1

PLE 18

&1 +5V and

PLE/ 19-26

at OV

Y53

Suspact keyhoats or
tabia are not
cennactng the
relovant fines of the
keyboard matrix
whan 4 keyis
pressed,

YES

NG

Is targe
Rotary
Cantrot
cparating
corecty?

NO

Do we
pulass
appear on
B2A1 YP11
when the

rotary is
turned?

Can the
same wa
pulses alse
ke saen on
B2n
LareT

YES

Does the
rotary only
wWork ona
way7

Chart6

Front Panel Control Checks

Are small
ristaty knebs
opetating
camacty?

YES

e Se8 Now &,

Suapest wiring to
knoba of ralavent
cirsuit aroag on
B1/1, Bav Note 6.

Go o Thart §
(Charts index} for
further symptoms,

Suspact Ink B
TP to 02716,

i Suspatt +5V onBa/i
PLHS, or winng to
FOtRTY, Of rotary
itself,

Are sgquare
wWaves 4aan
an B2ft
PLH/GE
when fhe

rotary is
tyrnad?

YES

Suspact intemrupt
gonaration by 8271
378} of interrupt

clearing cct,
CTHBY.

Suspact B2/
ICHT) or IGE5,
o 1GAT(YE is OV for

YES

clockwisg and +5v
for anticlockwian
knob rotaton,
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Associated Circvit Diagrams:
Z244991/230 {intercormections Diagrarm),
Z44830/110 (821 Moroprocessor Board),
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FAULT DIAGNOSIS

Chart7
Diagram of Keyboard Matrix Configuration

Exarple;
Key rravrked in biack shoris

lines 5 and Ctogether.




FAULT DIAGNOSIS

Chart7
Diagram of Keyboard Matrix Configuration

Dxarnpie;
Hey marked in black shorls
lines 5 and C together,

D C B A A

O
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Associated Circuit Diagrams:
2449941230 (interconnections [Magram),
2449 M2 {Powar Supply Module).

NOTE1,
Power Supply Connection Tabla:

Connedtor A {To B2 - Microprocessor Board)
Pintl oV

#in2 Pol. Key

Pind v

Ping 45V

Fins +12v

Pin@ Batt Voliage (for moasurament on 82/1}
Pin7 ON/CHARGE LED drive. (A current
drive of 10V ofe, or 1.8V whih driving LED)

Connector B {To RF Distribution Board)
Pint oV

Fing -12¥

Pin3  Pol Key

Ping +8V

Mns 412V

Ping  +12V {only with connecior oni}
Pin7  +368Y (only with connacior onl}

Connector & (To Fan)
Pin1 w12V

Pinz oV

Pin3 Pol Key

NOTE 2.
in most cases, the Power Supply will not rurs up to voltage when alt loads are
removedt, Henoa, remove all e joads (Connectors A to C) in fum.

Nod

Suspect Instrznent
Oh-OFF-CHARGE
switch or maing
comnedtor, (NOTE
COMRCEDr Cortaing &
20T fuse, FS1),
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FAULY DIAGNOSIS

Chart 8
Power Supply Checks
S
Power Supgly
Chacks.
Gheck relevirst power
rali uging table of Nole
1.
flemaove power supply
Are all power ks Ly tonIening
rails NO——p» connectors GONN A,
satistactory? B and C in um. See
Nita 2,
Buspoct severe
loading of power
m,’“‘?m, rcibnaing
shert
set YES feccanect connectors
mcmmmm‘m and then disconnect
Wodjf indivisaal loads one by
ot to Snd responsitie
fond,
1]
Check that the DC
selector switch is Aot
obetrucied from aither
o ths twis posiions,
Move switch to correct
posiion.

Suspect power sUpply
unlt. Rapiace unit.

Suspect mains cable

B Input Voitage is ot
or mains phig fuse.

within recpiired range.
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Associated Circult Dingrams:

2449411230 Griercormections Diagram}).
TAAB26/523 (A3 2nd st Brd Mixer Board).
Z4ARO30/108 (Adft 10.7MH2 i},
ZA4B30110 (B2/1 Mitroprocessor Board).

NOTE 1.

Select SPEC ANA maode. Select required Service Monltor inpuf port. Set Sarvice Monitor AES BW =
ALTTO,

#f ANTENNA port is solected, sa? Service Monitor REF LEVEL = -20dBm. Apply a OW signal at -
2008 to the ANTENNA port and set the Service Monitor CENTARE FREQ to the frequency of the
input signal.

1 N-TYPE port is selected, set Service Monltor REF LEVEL = «6dBm. Apply a OW signat at +6dBm fo
the N-TYPE port and set the Service Monftor CENTRE FREQ to the fraquency of the inpat signal,

IT SHOULD BE NOTED that this set up procedurs requests a particidar SPEC ANA REF LEVEL. If
the process of setting this REF EEVEL cruses correct functionality to return, i is probable that the
tnstrument is faulty over only part of s inps range. In this situation, go te Chart 11 {Receiver input
Level Ranging Checks) to verify comrect operation over the entire range.

NOTE 2.
For Sarvice Mordtor CENTRE FREQ = 114MM2, REF LEVELS ag per Nota 1 and no input signal:

RES Bw Neise Fioor wit Fop of Screen,

300k -Frdg
M2 -14dB
30KMz -B4dB
300KHz 518
BMiz 4558
NOTE 3,

A jow poise floor ususlly indicates that there is low gain it the receiver, a fault with the A4/ log amp
circuit or a fault with the interpretation of the log amp output voitage on the Microprotessor Board
)N

A high roise floor usually indicates St a locad oscillater is unstabie, there is a faully (noisy) device in
the receiver path or that an unwanted iF frequency is being generated somewhere in the IF strip,

Yo investigate both thase faults, follow the instructions of Chart 10, looking for carrect gains and noise
floor lavals, Addifionally, when ipoking for unwanted IFs, soe if the problom remains whan the input
signat is remaved, [f 20, follow Chart 10 with no inpus signal, 1o see st what point in the LF. strip the
unwasnted LF. is being generated.

NOTE 4.

Voltages seen on B2/t PLN and A4/1 PLA for the differert RES BW:
AES B2N PLNf17 16 45 14

BW AMIAPLAYS & 7 B

300Hz oV OV OV v
KMz OV OV 8V OV
30Kz av oV OV oV
300Kz 5V BV Oy oV
Iz OV BV OV OV
NOTE 5.

The % bandwidth Is initially defined to be approximately 3MiHz at the 79.3MMz IF by the tuned loads of
A3 TR3 and IC2/3. The bandwidsh is then further reduced by selecting one of the five 10, TMiz iF
filters on Adf1.

Ramedy A4/ 102
ciroult faull.

Fagh
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FAULT DIAGNOSIS

Chart 9

Spectrum Analyzer Function Checks

Is Lovk snd

Ligtan
maeda
Spoctrur Anaiyser
Funciion Chacks. !a:;?é:r:t
SPEC ANA

GK?

NOQ

Sas up instrmant
as par Note 1,

Is SPEG

ANA
Suspect wiring from Suspec! B2/t 1053 MBARLUIGH
H5271 PLN to Adft OF FECTOProcessns mant not
PLA. cantrel, visibie or of
incerract
amphitutte?
KO NG KRG

Aza the
A4t IF titer
cantrat
vollagas on
A4l PLA
sormaet?
Bee Nota 4.

YES

Sae Note §.

Vary the fraquency
of e Input signal
about the nominal
CENTRE FREQ.
Chearve Adft PLA
using o spacirum
analyser and
suitable praba.

is the

Faull hes on A4/,

fraguancy
taspones
traced aut

agproximately

is the
epsration of
comparator
8 AL
1C2 fa)-(d}
corract 7

AMHRT

Varify Adft route
switching and filter
{  gperation. Go o
Chart 22 {A4ft
Chuocks},

Are the
Adi1 i Hier

4 the

contrel apparant
YES v;g?:;;;;n YES fES B\ﬁ:?
Sorraci? neerac
Sae Nota 4.

NO

Aze the
SPEC ANA
noise foery
gimilar jo
those of
Note 27

YES

is the
VIDEQ
FILTER
apatating
corractly?

YES

Is the

Ha to Chart 45 2dBfdiv

(Processing of L.og NO) VERTY

Amp Signal SCALE
Checka). aparating

corractiy?

YES

1% signat out
of lack o
have
eXCOasive
phase
noime?

NO

G to Ghart
{Charta Index} for
Barther fault
sympiems.,

Fault bos on Al or
posaibly AR

YES

YES:

O

Suapectiook n
L.isten mode of
operation. Gio to
Chart 12 4l + L.
Checks}.

G te Chart 10
(Racaiver Acute
Checka).

Retar 1o Note 3
dan go o Chart 10
(Racaivar Reutn
Chacks).

Four vidao filters
ara avalinble, which
are sutomatically
ang individually
selacied according
o the choaan
SPAN.

Check operation of
filtors. {B2/1
THZ28.28,
C122-125),

Suspect noisy loca
cacilator, Follow
Chart 19, with
{particuiar attention to
F angd LO puritios.

tse Chas 10

{Apceiver Rouis
Checke) te
axamine signal
putiias.




Associated Cirouit Disgrams:

Z44881/230 {Irterconnections Diagram).
244829/922 {A2 Input Mixer Board).
2448297923 (A3 2nd arxt 3rd Mixer Board).
£44830/103 (A4/1 10.TMHZ iF Board).
ZA4830/163 {A11/1 Input Switching Board).
2448307110 (B2/1 Microprocessor Board}.

NOTE 1.

The log amp output is 0 to 8V on B2/t PLT/2, representing an 804B range. This 'raw’ display frace may
be observed on an oscilloscape, with a imebase similar 10 the Service Monitor sweep speed (initlally try
10mSidivy, Thus, a signal correspording to top of screen’ will pesk at +8V on the oscllicscope,

NOTE 2.
Fhig is not a true "dBm’ msasurement, but simply the signal level measured on a specirum analyzer
uging & 2ero loss probe.

NOTE 3.

The ANTENNA input connector is roufed directly to A1t (bottom side FAF ray} via a semi-rigid cable,
However, the N-Type connector is routed to A1 via a 20dB pad mounted directly behind the connecior.
This pad, together with & 6dB aplitter on A11 {through which the N-type signal passes), accounts for the
26d8 differance in lovel batween the ANTENNA and N-Type input signats.

NOTE 4.
The receiver is being swept over & 1KMz span. Therefore, (o ocbsarve any of the swept 1.Fs, use a wide
span and/for wide rasolution bandwidth fiter on the external measuremeant spectrur analyzer,

NOTE §.
This is a true dBm measurement.

Flejoin AF #nk fom ™
A2 to A3,

i the
10.7Mg
signal teve:
on A3 FLI
{to A4/e)
BRProK.
-2dBm? Seu
Note 2.

YES

Suspact A4/t Gato

Chert 22 (A4}t Board
Chacka).
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FAULT DIAGNOSIS

Rejoin RF lmk from
A2 0 AB.

Ratalver Route
Chacks,

Set up Instrumon ag
por Chast 9 Nota 1.
St SPEC ANA BPAN
wiKME

Linde sai-righd cable
connsting input
attanuetor (AZ1) 10 AR
{topside RF {ray) at
AZ ond.

Chart 10
Receiver Route Checks

iziha
18, MMz
signad level
or: A3 PLD
{to A4}
aAppLox,
-2Bm? Sen
Ncte 2,

# tha signat Undo semi-rigid cabla
connacing Atift
Fejoin sembrigid - VES Rejoin somi-tigit {bottom side AF tray)
cabia. cable. T toinput attenuaior
{AZY) af attenuator
and,
s ot R
amp output /
Corecs on Reicin semisigd TS {at dosirod - Fejoin semi-rigid
8211 PLYRT cable. it frey.) cable,
Ses Note 1. _””“”“?
’10 y
ndo semiigid cable
Suspect atteraetor amnedingmmm
Fatit Hes In fopside RE Open RE link from A2 {A21) or semi rigid inpU CONBCtOF 10
vy, R topside » to A3, fom A2t. Go to A11/1 {bottom side
R eray bd. Sos Note 4 Chart 30 (AZ1 RE tray) a1 A14/1
Attenuator Checks). an.
1359 3MHz
signai lavel
YES on A2 output L
(401 iF Out}
appron.
-308m?
.10
Fejoin P Bk from Fejoin semi-rigit Fejoin sembrigid
AZ 10 AS. cabig, cable.
Suspect ATif o )
Suspect AS. Gio to s vighd from Buspact wiring from
Chart 21 (A3 Soard ATH/1. Go to Chart front panet coNNeCIOr
Checks). 27 {inpl? Switehing 10 A11/1. See Nota 3,
Board Checks),
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Associatet Clrouit Dlagrams:

244991230 ntarconnections Diagrams,
244830/163 (A11/1 ingma Swilching Board).
Z44820/892 (AR input Aftenuator Board),
244820/922 (A2 input Amplifier Board},

NOTE 1.
Salect Service Monitor SPEC ANA mode and reqiired input port (N or ANT). Apply a 100MHMz signal to
the chosen port af a level of -20dBm i the ANT por is selected, or +8dBm for the N-TYPE por.

NGTE 2.

The sensitivity of the Service Monitor is dictated by the sellings of the input alterssators and the 2045 inpus
ampiifier. The aftenuators comprise of a swifchabie 1048 pad on A11/1 and switchable 2048 and 408
pads iocated together in the Ingrat Attenuator assembly {A21}. The 20dB inpwt ampiffier can be bypassed
to provide a OdR through route.

Tha ANTENNA input is rowted directly to the receiver. However, the NTYPE input is routed via a 20d8
pad maourded diractly behind the connector and a 648 aplitter on At Thus, the N-TYPE pont is 2648 less
sansitive than the ANTENNA port,

in Tx TEST mode, the instrument autoranges according fo 's measurernent of the input power. However,
in 3PEC ANA mode, the input level renging is wholly specified by the requested SPEC ANA REF LEV.
This can be usaful whar Tault finding as partictdar input attenuatorf amplifer configurations can ba chosen
by salocting e relevent REF LEVEL as por Table 4.

TABLE 1, INPUT LEVEL RANGING SCHEME,

8.A. REF LEV { dBm Attt
ANTENNA N-TYPE INPUT AMP INPUT ATTN. 10dB PAD
+306 +56 G -80 Q
+20 +46 ¢ -4 -0
+10¢ +35 G -4 0

0 +26 4] -20 =10
-0 +18 0 -20 el
-20 +# ] ] -1G
<30 -4 +20 -20 G
43 14 +20 0 <16
50 -24 +20 0 0
NOYE 3.

Masasure the sigrat lsvel form the Input Attenuater (A21), This measurement point FOLLOWS the «10dB
pad on At and the Input Attenuator, but PRECEDES {fand is therefors unaffiected by) the input ampiifier,
Vary thi: SPEC ANA REF LEV and check that the Input signal is attenuated according o colimns 4 and 8
of Table 1. For axample, for a REF LEV of CdBm (with ANT port selectad), the measirad signal should ba
20d8m - 20d8 - 104 = .50dBm. Remember the extra 26¢B attenuation on the N-TYPE portl (See
Note 2, para 2%,

NOTE 4,

Masasura the signat ievel on AZ C11 with a rere foss probs,  This measuremant poirt FOLLOWS all 8
attenuators AND the input ampiifier.  Vary the SPEC ANA REF LEV and check that the input signal is
modified acconding to columne 3,4 and 5 of Table 1. For axsmple, for a REF LEV of -30dBm (with ANT
et setacted), the measured signal shotlkd be -20dBm +200B -« 2048 - 0dB = -20d8m. Romember the
axira 2601 attenuation on the N-TYPE port | {Sen Note 2, para 2),

NOTE 5.

Maasura the signel level fom the lnput Switching Board (A1171), Thiz measurament point FOLLOWS the
-1008 pad on A1 1/, but PRECEDES {ard is therefore unaffacted by} the input Atenuator and input
ampiifier. Vary tha SPEC ANA REF LEV and check thal the ingu signal is sttenuated actonding to coluren
& of Table 1. For example, for a REF LEV of OdBim {with ANT port selected), the measured signal shouid
b -20dBm - 1048 « A0dBm. Remember the extra 26dE attenuation on the N-TYPE port | {See Note 2,
para 2%

No fault found with
input Ranging
Scheme. Go to

Charts 1 or 48 for

further fault

symptoms.

YES



FAULY DIAGNOSIS

Chart 11
Receiver Input Level Ranging Checks

HAeceaiver Input Lovel
Hanging Checks,

Set up Instrument as
par Note 1,

v

See Note 2. Undo
semi rigid cable
conhnecting input

attenuator {A21) 10 A2
{topside AF tray) at A2
ond.

'

See Note 3.

Fejoin serni-rigid
cable. Undo semi-rigid
cable connecting
A11/1 (bottom side BF
tray) to input
attenuator (A21) at
attenuator end. See
Note 5.

Suspect cparation of
10dE pad on AT1/1,
Go to Chart 27 (A1
Input Switching Board
Checks). Also check
condition of wiring
from front panel to
ANt

YES

Suspect Input
Suspect operation of Aftenuator {A21). Go
AZ +20dB input to Ghart 30

amplifter. {Attenuator Checks).
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Associated Clreuit Diagrams:

Zh4GN 1230 (Interconnactions Diagrarm).
Z448307087 (A8 2nd and 3r¢ LO SBoard;.
ZA4B29/30 (A0 90MHz Swept LO Board),
Za4s300118 {B1/1 Audio Processor Board),

NOTE 1.
Solact SPEC ANA Look and Listen mode with SPAN=1MHz and RES BW=ALUTC. Remove topside AF tray iid.

NOTE 2.
H s assurmed thet the SOMHB2 LO works in normast SPEC ANA mode {i.e. is at a lovel of 9dBm on A0 PLC at a fed
froquency of S0MEZ), 1f not, go to Chant 26 {3rd LO Checks),

The principie of Look and Listen mode is that the 90MHz 3rd 1O is swept. The oparation is apiit irdo twe phases. in
the firat, the A10 PLAMS aweep cortrol line opens switch A0 IC3{a). This breaks the phase locking of the VCO and
makes it run free. Stmdtanecusly, the A0 PLE ramp signal drives the VCO varacior directly fo modulate the VOO
over tha reuired span,

in the second phase, both switches A0 [C3(a) ard (d) close, thareby allowing the VCO to lock hack up to the
S0MiHz reference signal from ABSt,(on A10 PLE) arxd the sweep signal 0 the varactor it a steady voltage,
Theraforn, if normal SPEC ANA mode s G (which only cperates in phase two), there must be a problem with the
unlocking of the loop, or modudation of the A0 D1 varacier,




FAULT DIAGNOSIS

Suspect oparation of
A101C3¢{a) and (d)
switches, See Note 2.

-YE

Suspect swaep control
signal from Ag/t PLH.

A

NO

is the
square wave
signal on
Al(Q PLASG
BppreK,
SVpk-pk with
pariod
200mS?

Chart 12
Look and Listen Function Checks

Suspect normal
SPEC ANA opearation.
Go to Chart § {(SPEC
ANA Function
Checks).

No Fault Found. Go
to Chart 1 {Charts
index) for further faull

symploms.

Set up Instrument as
per Note 1.

is the ramp
signal on
A0 iCi{ay/t
APPrOX.
5Vpk-pk?

Suspact VCO sweep
signat from Bi/t
PLE/S.
Yis
Suspect operation of
A0 KC1{a) unity gain
buffer.
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Associated Circult Dagrams:

2449911230 {interconnections Diagram}.
Z44829/8%1 (AZ0 Output Atterssator),
ZA4829/925 {AB/L Output Amplifier Hoard),
244830/007 {(AD/t 2nd and 3rd LO Board),
Z44B30/163 {At1H Input Switching Board).
2448301135 {A12/1 Duplex Mixer Soard).
2448301100 {A1Y1 Duplex LO Board).
2448307101 {A14/t Duplex 1O Control Soard).

NOTE ¢,

Selact Fix TESY mode, Select duesired Service Monitor output port,  Set desired RF GEN frequency. Ensure RF
GEN is ON,

if BNC outpest i selected, set Service Mondtor AF GEN LEVEL = 0dBm.

I N-TYPE port is selected, set Service Monifor AF GEN LEVEL = -2648m,

IT SHOW.D BE NOTED that this set up procedure requests a particular RF GEN oulput kevel, i the process of
satting this tost level causes correct funcionality to retumn, it is probabie that the instrument is faulty over oniy part of
its output Jevet range. In this situation, go to Chant 45 (Signal Genurator Outpit Level Ranging Checks) fo verfy
correct oporation over the range.

NOTE 2.
Foliow Crart 14, with particdar reference 10 signal requencias.

NOTE 3,
Eollow Chart 14, with particuiar reference 1o signal purities,



FAULT DIAGNOSIS

Chart 13
Signal Generator Function Checks

Signat Generator
Funotion Checks,

Bet up ingtrument as
per Note .

ts the Signa
Gatmtator
citpt level

incorrect?

ts the Signai
Gengrator
output

troquericy
incorrect?

is the Sigrad
Generagor
AM
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Associated Circult Diagrams:

744591/230 {merconnedctions Diagram}.
Zas820/891 (AZ20 Oulpat Aftenuator).
Z44820/925 (ASH Output Ampifier Board).
Za4B30/097 {AS/t 2nd and 3rd L0 Board).
Z44830/183 (A1171 Input Switching Board).
7448301135 {A12/1 Duplex Mixer Board).
Z44830/10C (A13H Duplex 1O Board).
Z44B30/10% {A14H Duplex 1O Control Board).

NOTE ¢,
‘The signat from A12/1 s st the R¥ GEN FREG recuesied on the front panel, The level of the signal is
approximately -166Bm across the band,

NOTE 2

Approximate signal levels {st desired output frequency) from At/1:
N-TYPE oulput port selected:  -8Bm,

BNC output port selected: GdBra.

NOTE 3.

Remove tha oulput attenuator from the chassis by unscrewing the two retaining screws and the S8MA
connection o A11/1 (boltom RF ray). Do not remove input semibrigid cable. Suitably support
attersator for next tost,

NOTE 4.
T signal from A1 is at a frequency 1280MHz above the RF GEN FREG requested on the front
panet {6, in e range 1280 4MH2 0 2230M), The lovel is approximately +7dBm,

NOTE 5.

The 1280MH2 2nd LG8 routed from ASH to A42A through & hole i the RF tray from top to bottom
side. The flexibie cable is solderad t0 A12/1 under the RF cover, making access o that end very
difficudt without removing the cover. The correct 1280MH2 lovel is approximately -13dBr.

b

Suspect autbut
carnector o semi-rigid
from AE1/Y 1o output
connector.
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FAULT DIAGNOSIS

Chart 14
Signal Generator Route Checks

Signat Granerator
Aoute Chscks,

Sat up Instrument as
per Chart 3 Note 1,

.

Uriio semi-rigid cable
copnacting A1271
{bottem side RF Tray)
to ASH (top side RF
Tray) at A1/ em,

Rejoin semi-rigid
teable. Ramove bottorn
AF tray #d.

Rejoir: semi-rigid
m‘ (—Yﬁ

i5 signal
Linde semi-rigkl cable tavet from
cormwcting AG (top LAETR G
slde BF Tray) ko AZC YE ATRA
{Undt underside} at AZG corFBet off
and., RF link 7
See Note 4.

Is the signad
from ABH
(it degired
output
froquency}
approx.
odBm?

Fejoln semi-rgid
cable. e

F

Undo sambrigid cabile

e -4

from A11/% (bottom RF
tray) 1O selectod output
connector at At
8,

i8 signal
{evel from

AT171 as per

Note 2?7

Suspact ATE1. Goto

Suspect AB/t board

or semi-igit from
AG/1. Go to Chart 28
(AG/t Board Test),

Bejoin sermb-rigid
cable, Remove AX:
attenuator.
Sew Note 3,

Suspest operation of
At2f1. Go to Chart 28
{At2t Soard
Chachs),

Suspect cperation of
2n¢ LO Go 16 Chart
25 (A9 2nd LO
Chiscks).

R Suspact aeruater
- t.:: ;T&';?“ £AZD), Go to Chart 30
CORABAGE. {Attarmutor Chacks).




Associated Cireuit Dingram:

284961230 {Interconnections Diagram).
244829/80% {A20 Qutput Affenuator,
Z44B20/026 {AS/T Output Amplifier Board),
Z44B30/183 {AT1/t Input Switching Board).

NOTE ¢,
Select fix TEST mode. Select required output port. Set desired R GEN frequency. Ensure AF GEN is on.

The siggnal generttor cuiput foval is dictated by theee foctors, These are the At output 10d5 pad, tha AZD Outpurt
Arsnuator and the variable gain of the A6 Guiput Amplifier. The Chiput Amplifier provides a fine lovel adjusiment over
an approximate 104B ranga {+5dBem to SdEm on the AS outpuf). The A/ Quiput Ampiifier and  A20 Output Alterssior
are both software calibrated arxd the cals should be observed for anomalies before the hardware is condemned, Accuss
1o the cals requires a password.

The N-TYPE port conteins an integrat 2008 pad and is routed via a 6B splitter on AtH/1. Hence, the maximum output
{aval from the N-TYPE port is 26dB lass than that from the BNC output port.

NOTE 2,

On a calibrated Instrurnent, the autput levet from AS/ is between approx. -SdBm and +5dBm. On an uncadibrated
Insirument, the leve! may boe up ta 5dB highsr than this. Using the rotary knob, vary the signal genarator cudput lavet
over #s whole range and obsarve the signal from ABH {at the chosen culpd frequency} cycling through s 1048 rangs.

NOTE 3.
The incorrect cuted from AG/ misy ba dus 10 an ABM problem, or a fault earier in the signel gonerator chain, KABM s
suspected, go to Chart 23 (A6f1 Cheoks). Otharwisa, go to Chart 13 (Signal Generator Route Cheoks).

NOTE &

Unacraw the two plain stotted screws i the 1op of the attenuator, Ther:, undo the SMA connaction to A1/t inthe
bottom side RF fray. This releases the aitenuator from the chassis. With the sami-rigid cable from AB siill connectad,
conmect & spectrur analyzer to the disconnecied SMA, port {was io A11/1). SEE CHAPTER 2 CACCESS AND
LAYOU'T) BEFORE REEITTING A20 ATTENUATOR,

NOTE 8

The signal iavel from AZ0 is dictated by the seitings of the AS/ Cutput Ampilfier and, of course, the A2C Culped
Attenvator iself. These seifings are dictated by the requested oulput lavel. Use the vanable knob io siter the RF GEN
LEVEL and check that the cutput from AZ0 agrees with columns 3 and 4 of Table 4.

For Exarnple, for mxuested output of -45¢Bm on BNC port, expect to see +5dBm: - 40UB = -350Bm from A0,

TABLE 1.

REQUESTED
O/P LEVEL /didm AE G/P A20 ATTN AtiA110dB
BNC N-TYPE LEVEL/dBm 8TATE PAD STATE

+5 - +5 G G
B - +5 4} 10
-18 41 +5 20 [+]
-25 -5 +5 B0 -10
35 &1 +5 40 [+
A5 -7 +5 L] A0
-55 Bt +5 A0 [¢]
-85 At +5 Lt «10
-5 <101 +5 £0 V]
&5 -1t +5 B0 B §4]
45 ~1R1 -] -1 0
-$05 ~181 +5 -100 -18
-115 -141 k- 140 I3 11]
NOTE 6.

At the front panet, the output sighal has undergone processing by ABA, A20 ard tha 1048 pad on A11/1, as per
colamns 3, 4 and & of Table ¥,

NQTET,
inspect (o test) cabling from Al 1/ 1o front panei connector. ¥ ao fault is found, provesd fo Chart 27 (A11ft Board
Checks}, paying particuisr atterdion to the operation of the 1048 pad.
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FAULT DIAGNOSIS

See Note 4.

Replacs sttentstor,

Chart 158

Signal Generator Qutput Level Ranging Checks

Set up instrument as
per Note 1.

v

Undo semi rigid cable
from A/ {lopside RF
tray) to ARG (bottom
side).

Does the
signal level
fror ABNH

Rejoin samb-rigid
cable. Remove A20

Suspect A1t/Y or
cablng to front pansl,
Go to relovant Chan,
SesNote 7.

{at chosen

outpnst freq)
agrea with
Note 27

Gic to refevant chart,
See Note 3.
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FAULT DIAGNOSIS

Associated Cireuit Dingram:

2448611230 {Interconnections Diagram).
244829/80% {A20 Qutput Affenuator,
Z44B20/925 {AB/T Ouiput Ampdifier Board),
Z44830/183 {AT1/t Input Switching Board).

NOTE ¢,
Select fix TEST mode. Select required output port. Set desired R GEN frequency. Ensure AF GEN is on.

The siggnal genarstor cuiput feval is dictated by three factors, These are the At output 10d5 pad, tha AZD Outpurt
Arsnuator and the variable gain of the A6 Guiput Amplifier. The Chaput Amplifier provides & fine level adjusiment over
an approximate 104B ranga {+5dBem to BdEm on the AS outpuf). The A/ Quiput Ampiifier and  A20 Output Altemssior
are both software calibrated arxd the cals should be observed for anomalies befors the hardware i condamned, Accuss
1o the cals requires a password.

The N-TYPE port conteins an integrat 2008 pad and is routed via a &IB splitter on AtH/1. Hence, the maximum output
{aval from the N-TYPE port is 26dB lass than that from the BNC output port.

NOTE 2,

On a calibrated Instrurment, the autput levet from AS/ is between approx. -5dBm and +5dBm. On sn uncadibrated
Insirument, the leve! may boe up to 5dB highsr than this. Using the rotary knob, vary the signal genarator cudput levet
over #s whole range and obsarve the signal from ABH {at the chosen culpd frequency} cycling through s 1048 rangs.

NOTE 3.
The incorrect cuteed from AG/ miesy ba dus 10 an AGH problem, or a fault earlier in the signel generator chain, KABM s
suspected, go to Chart 23 (A6f1 Cheoks), Otharwisa, go lo Chart 13 {Signal Generator Rowute Checks).

NOTE &

Unacraw the two plain stotted sorews iy the top of the attenuator, Ther:, undo the SMA connaction to A1/t inthe
bottom side RF fray. This releases the aitenuator from the chassis. With the semi-rigid cable from ABt siill connectad,
conmect & spectrur analyzer to the disconnecied SMA, port {was io A11/1). SEE CHAPTER 2 CACCESS AND
LAYOU™) BEFORE BELIYTING A20 ATTENUATOH,

NOTE 8

The signal lavel from AZ0 is dictated by the seltings of the AS/ Cutput Ampilfier and, of course, the A2C Culped
Attenvator iself. These seifings are dictated by the requested oulput lavel. Use the varable knob io siter the RF GEN
LEVEL and check that the cutput from AZ0 agrees with columns 3 and 4 of Table 4.

Far Exarnple, for mxuested output of -45¢Bm on BNC port, expect to see +5dBm: - 40UB = -350Bm from A0,

TABLE 1.

REQUESTED
O/P LEVEL fdidm AEM G/P A20 ATTN At1A10dB
BNC N-TYPE  LEVEL/dBm 8TATE  PAD STATE

+5 -2 +5 G G
B - +5 0 10
-18 41 +5 20 4]
-25 -51 +5 B0 -10
35 Lo +5 40 [+
45 -7t +5 L] A0
-55 Bt +5 A0 ¢]
-85 At +5 Lt -1
-5 101 +8 80 ]
&5 -1t +5 R B b4
45 ~1R1 +H ~100 0
-$05 ~181 +5 -100 -8
-115 -i41 E- 100 % 11]
NOTE 8.

At the front panet, the output sighal has undergone processing by ABA, A20 ard the 1048 pad on A11/1, as per
colanns 3, 4 and & of Table ¥,

NQTET,
inspect (oF test} cabling from Al 1/ 1o front penet connector. ¥ ao faull is found, proveed fu Chat 27 (A11ft Board
Checks}, paying particuisr atterdion to the operation of the 1048 pad.

Chart 15

Signal Generator Output Level Ranging Checks

Set up Instrument as
per Note 1.

.

Undo semi rigit cable
from A6/ {opsida RF
tray} to A20 (bottom
side).

Pejoin sami-rigid
cable. Remove A20
attenuator as par Note

Replacs attenustor,

See Note 4,

Gio to refevant chart,
See Note 3.
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Associated Ciradt Diagrams:

24491 /230 (mterconnections Diagram).

244829/925 (781 Quiput Ampiifier Board), _
Z244830/116 P11 Audio Processor Board - Sheets 3+4).

NOTE 1.

Setect Rx TEST mode, Select degired Service Monitor output port. Set desired RF GEN froquency.
Ensure RF GEN is ON,

If NG owBped is selected, sat Service Monitor RF GEN LEVEL = 5dBm.

1 N-TYPE port is selectad, sat Service Monitor AF GEN LEVEL = -21dBem.

Set raquirad AM MOD FREQ and MOD LEVEL. (Oniy use a singla mod. generatar). Tum PRE-
EMPHASIS off.

Y SHOULD BE NOTED that this set up procedure requests particudar AF LEVELS. i selting thase
leveis causes corract functionelily to retum, it is probable that the instrumant is faulty over only par of
s range. This may imply an Quipt Amp Linearity or AM calibration problem, o perhaps compression
of the FIF signal,

NOTE 2.

Tha RF jevel and AM drive signal is genorated on BY/1. The signal leaves Bt/t on Bift PLD/7 and is
applied to A/t PLB via a single faedthrough located in the side of the topside 12F tray. For a nominal -
204Bm AF input level {see Chart 13, Note 1), ASft provides an AF oulput level betwesn -5dBrm and

+5dBm given a DC input on ASft PLE betweern: approx. 0.7V and 2V respectively. Note, however, the

confrod voltage is software calibrated and so will differ botween instruments. AM is obtained by
rodidating this DC cordrol voltage. 98% AM modulstes the drive signal betweern doubls its DO value
and OV, For less than 99% AM, the modulation on the drive sighal is scated sccordingly. Mence, fora
+5dBm output signal, with 99%  sinusoidal AM, the cortro voltage will be approximeately & 4Vph-pit
sine wave biased at 2V DC. The drive signal can be measured on ths ABft Testhrough (located alone
on side of tray} without removing the R fray lid,

NGTE 3.
Tha signai on TP3 should be approximataly one fitth of that measured on the A6/t PLB feedihrough,

NOTE 4.
The signais on TPY arkd TP8 are the cutput from audic genarators 1 and 2 consacutively, For 100%
AM the relevart tostpoint will carty a S.8VPK-pK sinwawve,

NOTE 8.

The audic ganerators basaed around B54/1 101 and IC2 provide the raw modidation drive signals.
Thase signels are combined st B1/1 1C23(c). which has a gain of approximately twa. The signai is
then attenuated at B1/1 1025 by an amount dictated by the AM Levet calibration. This achieves
correct AM linearity over the dynamic range of AG/{. The signal is then summed with a preset DO
voltage sal by F64 (which sets maximum RF lavel obtainable), before being afteruated further by
1527, 02T applies the Signal Genarator Qutput Level Linearity calibration,

To satisfaciornily tast the operation of the various cadibration: DACS, it is oftens oasiest to reset the
calibration figures io, say, full scale values of 4088 (bt do NOT press SAVE QAL 1), Having done ths,
the DACS should hive unity gain. 1o restore the odginat calibration figurss, sinply switch the
Instrurnent off arxi back on.

Suspect probiem with

ASH. Goto Chart 23
{ABf1 Board Checks).
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FAULT DIAGNOSIS

oct probiem with
Wt Go to Chart 23

V) Board Chacks),

Suspect witing from
B4 PLDYY to ABMY
feadthrough.
YES
L
Ut semi-rigid cabie
connecting AG/1 oupt
o output attenuator
{A20) at ASH ond,
FRejoin semi-rigid
cable. Remove topside
RF Tray lid,

Suspect pradien in
path from A8 to
Front Panel {perhaps
compression, Go o
Chart 14 (Signat
Gensrator Route
Chacks),

Suspect problem with
feadthrough to AB/
PLE, Cad, R21, Re2 or
04

Chart 16

Signal Generator AM Checks

Signal Genarator AM
Checks.

St up insfrument as
per Note 1.

I3 the mod.
drive leve
correct on
B/t PLEYT ?
See Note 2,

Is the atdic
signat on
Bt TP or
TR8 cotrect?
Ses Note 4,

YE&

i the signal
level on

Suspect cperation of
Audio Gonerators, Go
to Crart 40 (B11
Avtic Genorator
Checks).

B/t
123cy8
approx,
double that

NG

measured

Suspect cperation of
Bi/1 1G22, 10286,
{Co4a{a) clroult area,

onTPY o
a7

YES

18 an
attemated
version of
the Bt/3
1C23(c)/8
signal on

TPi27

Suspect oparation of
the B1/1 1025 {Mad
Corraction DAC) circut
aren.

See Note 5.

YES

'

Suspect operation of
the B1A1 1027 (RF
Lawvet DAC) circuit
ares. Soe Note 5,
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Associated Circuit Diagrams:

2440011230 {Interconnections Diagram}.

7448307418 {B111 Ausdic Processor Board - Sheots 3«4},
2448301100 {A13/11 Duplex 1O Board).

244830101 {A1eH Duplex LO Condrot Board),

NOTE 1.

Selact Ax TEST mode. Select desired Service Monitor output port, Set desired AF GEN
frequency, Ensure BF GEN is ON,

# BNC output is selocted, set Service Monftor RF GEN LEVEL. = 5dm,

¥ N-TYPE port is selocted, sot Setvice Monttor RF GEN LEVEL, = -21dBm.

Set required FM MOD FREQ ard MOD LEVEL. (Only use a single mad. generator), Turn PRE.
EMPHASIS off,

NOTE 2.

Two FM drive sighals are generated on B1/1. One modulates the A13f1 Signal Generator VCO
diractly. } leavas B1/1 from BiA PLDY and goes to ATS/1 PLD, The other drive signal is applied o
e fractional-N divider control circultry on At41, It ieaves B1/1 from PLD/4 and goas o At4/1 PLB.
‘The varactor drive signal on B1/1 PLDY varies between OV and approe 1Vpk-pk . Its vaius
depends on which EM range has been selected by the microprocessor and alsc the FM scftware
calibration. Range changes ocour at deviations of .5625KHz and 12.5KHz. The fractionai-N divider
drive signat on PLDY4 vares batween 1V and 2Vpk-pk.

NOTE 8.

Moeasure the AF LO signal from A3/ o A12/4 on the copper sirip that joins the two boards. The
1.0 varies batwaen 1280 1Mz and 2330MHz according to the RF GEN frequency. i usually
sifficient io eatimate the amourd of modulation on the LO using a spectrum anelyzer,

NOTE 4,
The signals on TP7 and TP are the output from audio generators 1 and 2 consecitively, For
75Kz FM daviation the relevart testpoint will carmmy 2 4.2Vpk-pk sinewave,

NOTE 5,

The A13/1 varactor modulation dhve only has an effect cutside the PLL bandwidih, as within the
bandwidih: the op allempls to nagats the diskirbance. Hence, the modutation drive 1o the At/
frac-N divider is used to enaurs modulation rates within the ioop bandwidth: are achieved, At a mod,
frequency of 200Hz only the A4/t divitler drive has an effect as # is well within the loop bandwidth,
Herca, if ail FM dovistions sre correct at & 200k mod. frequency, the A14/1 drive is working.
Conversely, if deviation errors are expedenced at high modulation rafes, or ervors only ooour in a
particutar deviation range (as specified in NOTE 2), the A13/1 varactor drive can be suspected,

NOTE 6.

The audic generstors based around B1/1 1C1 and 102 provide the raw moduiation drive signals.
These sigrals are combined at B1/1 (C23(c), which has 2 gain of approximately 0.35. The signal is
than atteruatod at B1/1 1025 by an amount dictated by the FM LEVEL calibration. This calibration
caters for the variation of the A131 VOO sensitivity vs. RF frequency. To maximize the B1/1 1028
FM lavel resolution, the varactor drive from B4/ PLIDA is always maintained between 0.5V and 1V,
Tao gain further flaxitilty, the drive is then attenuaied again on A13/1 fo provide the coarse ranges.
The sigrad is atteruated by B1/t 1028 by factors of 4, 12, i and 1/8 and by A3/ ICI by 1, 1/8
ard 1/84 {o obiain the necessary ranges. The resuliant varactor voltage on TP is always belween
GV and approx, D8Vpiepk,

Te tast the operation of the various calibration DACS, it i offer easiost to reset the calibration
figures to, say, full scale values of 4095 (but do NOT prass SAVE CAL 1), Having dong this, the
DACS should have unity gain. To restore the original calibration figures, slmply switch the
Instriumarnt off and then back on.

Suspect wiring f

BA/1 PLD/ to Al
k32 N

Suspect wiring §

B/t PLDM o Al
PLB.

Suspact At44 IC
Yo {d} and C5(8)
AL Corvertor o
divider chip A4



FAULT DIAGNOSIS

Suspect wiring from
B/ PLD/ to A9
PLD.
is tha mod,
drive javel
Suspect wking from il corvect
BY1 PLDM o AT4f1 b NO: on AT4/1
LS. PLB? Sea
Moo 2.
YES
Buspect Até1 1C4(a)
1o {d) and 105(a}  Bit
A-DY Corvenor drive to

divider chip A14/1 [09.

NG

l

Chart 17
Signal Generator FM Checks
Signal Generator £M Set up tnstrument as
Chovks, par Note 1.
Ara the mod,
drive jovein
o s g
ard 147

Suanect probiem with
A3 {03 and 1G4
clroult ama,

Suspect prodiem in
path from AT31 to
Frort Panet. Goto
Chuyt 14 {Sigood
Generator Route
Checks).

Suspact A3t Goto

Chart 26 (A3
Duplex LO Checks)

Sae Note 2.

Audic Generator
Checks}.

YES

6 the signal

leved on: B1A1
Caaoye Suspact oparation of
approx. .35 O B1/% 1022(d), 1023(c),
titros that HO24(n) cirndt sren.
maasured on
TPT or B?
¥ES
Suspect oparation of
;m PLD/4 Nl BIA 1G240} and
9 sams a8 HC29(b) circult arens
that on 84/ !
IC23(cHeT
YES
Suspact oparation of
the B/t 1025 Mod
Correction DAC) cizoult
aree,
See MNote §.

YES

Suspact operation of
the BI/ 1IC27 (FM
Attanustor DAD) clrait
aron,

See Noete &,




Agsociated Circult Dingrams:
2448917230 {Irterconnectons Diagram),
244829/922 {AZ input Mixer Board).
2448307112 (ABFY lst LO Board).

NOTE 1.
This i not & true "dSny measurernant, but simply the signel level measured on a spectum
anedyrer using & 2ero loss probe.

NOTE 2, .
The 1st 1O fraquonoy is 1358.3MHz above the REF FREG set on the spectrum analyzer
and has a lvel of +7dBm.

NOTE 3.

i 1he ANTENNA port is selectad, change the input signat fovet o 500Bm and set Service
Monitor REF LEV « -50d8m,

i tha N-TYPE port is salected, changa the input signat level 1o -24dBrm and set Service
Monsitor REF LEY = -24dBm.

NOTE 4,

The inpat stage of AZ consists of an input ampiifier (A2 IC1), which Is bypassed by A2
03,4} when the REF LEV set is graater then <304Bm (ANTENNA input selecied} or -4dBm
{N-TYPE input port selected).

‘The gwitching is effected by diodas (02,34 and ) and controllad by the gain switching
circuit (based on TR1, 2, 3 and 4}, The expecied control vollages are printed on the circudt
disggram.

NOTE &.

The recelver i being swept over & 1KHz span. Therefore, to observe any of the swapt iFs,
of 8t LO, use a wide span: and/or wide video fifter on the external measurement spectrum
analyror, to achiove a stable reading,

S——

No Fault found. Go
1o Chart 1 {Charte
frden) for furthar
Fault symptoms.
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FAULT DIAGNOSIS

Buspect operation of
15t LO Ga to Chart
24 {1st LO
Genaration),

Is the
1359.3MHz
signet lave)

o A2 outtant
{18t I¥ Out)

BPPFOX.
- ¥

YES

l

Qpen BF #nk from A2
to A3,

Rajoin RE link from A2
10 A3, Remova top AF
cover from A2.

Fejoin FF fink from AZ

to AB and sea Note 3,

NO

!

Suspest ot in Inpat
LP Eter {82 1248,
ciacn,

Suspect operation of
+20di input amplifier.
Ssa Note 4.

Chart 20
A2 Input Mixer Board Checks

A2 Inpist Mixer Board
Checks,

St up instnamers as
per Chart 9 Nots1.
Remeve topakle AF
tray . Swe Note 5,

Is the RF IN
signal love! on
SMA
[ - miv
approx.
-80dBm? Ses
Note 1,

Suspact operation of

Dypass rolte arpumi

+2008 input ampEfier,
Soa Note 4.

Suspect operation of

A2 102 mixer circuit.

Chaci gl levels arguns
mixer,
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Associated Cirouit Dingrams:

ZA4991 {2530 (Interconnections Diagram).
ZA4829/623 (A3 2nd and 3rd Mixer Bosrd}.
2448304103 (AN 10.7MHz IF Board).
Z44830/007 (AR 2nd and 3rd LO Board).
2448200030 (A0 90 MHZ Swopt LO Board).

NOTE1.
Thia is not & true "By measwrement, but simply the sigrel lovel measured on a specthum analyrar
using & zero ioss probe,

NOTE 2.

Both: of the 79.3MH2 amplifiers have coliector ioads tuned to the IF freguency of 79.3MHz. The first
smpifiar (hased on A3 TR1) has a gain of approximately 1348, whils! the second stage ased on
A3 TR2,3) has a gain of approximately 1448,

NOTE 3,

The 79.3Mb4z Filter based around L2, L3 and L4 is an m-derived flter with a passband center
froquency of 79.3MHz. Additionally, the filter has thres tured rejsction notchas, L2 sats & notoh at
100, 7MHz, L3 seois 8 notch at 84,68Miz and 1.4 sats a nofch ot 73.95MHz2,

NOTE 4,

The receiver is baing swept over a 1Kz span. Therefore, fo cbeerve any of the swept IFs, use a
wide span andfor wide video filtar on the extarnal measurement specirum analyzer. NOYE 5.

The Isolatirg Gate prevents the 78.3MHz IF reaching PLA when in SPEC ANA mode, It is controllad
by the signal on A3 PLC {48V DG in SPEC ANA, +5V/OV square wave ins Look and Listen).

No fault fourd. Go to
Chart 1 (Charts

irdexy for further fault
symptoms.
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FAULT DIAGNOSIS

Chart 21

A3 2nd and 3rd Mixer Board Checks
A3 2nd and 3rd Mixer

Board Checks.

SBuspect operation of Bet Up instrument as
the 79.3MHz par Chart 9, Note 1.
ampiffiers. Remove topaide RF
Sas Note 2. tray id. Sen Note 4,

r 3
NO

¥

is the
12800y
mwmo{wmmlca}u: Select ‘Look and 2nd LO faval
btfor (8 THa) £3aten’ mode (lowsr left {on FF ink X S—
circuits. aoftkey}, froam ABF)
approx.
S7aBe?
YES
Sugpect speration of
Select L & 1. OFF" 2nd mixer (A3 IC1) of
(ower ieft softkey). | YE 79.3MHz BP Fiser,
See Note 3.

NO

v

Suspect A3 TRE, TR6,
THT Isolating Atplitier
stage, or [9,4,5
isolating Gate. See
Note 5.

’ 5.39



Associpted Ciroult Dingrams:

Z445591/230 {Interconnections Diagram).
ZA4820/923 (A3 nd and Jed Mixer Bosrd}.
2448307103 {A4/1 10.7MHz IF Board).

NOTE 1.
This is rot & true 'dBny meastrensed, but simply the signat ieval measured on a spactrum
analyzor ising & 2610 losa probe.

NOQYE 2,

The receiver is baing swept over & 1HH2 span. Therefors, o observe any of the swept iFs, use
# wile span and/or wide vidae fitter on the external measuramant apactum anaiyzer, to achiove
a webie roading.

This Chart may be followed exactly, in wiich case a CW signal is applied at the front panel and
the sigral routings oh A4 are checked, Altematively, a 10.7MHz swapt signal may be applied
direclly fo Ad/1 PLA ard the Chert foliowed, but instead of absolute leve! chacks, comect
bardwidth chocks can be made.

The Adi board provides five resciution bandwidths; 300H2, 3KHz, 30KMz, 300KHz and 3MHz,

“The 300Hz, 3KHz and 36KH2 fiters are effacted by crystal flters, The signel routing for these is
feom A4/ 1C6 10 101, vie D14, From iC1 the signai passes through the crystal filter stages,
pesed around X3, 4, § and €. After the second crystal fiter stage, the TR10 amptifier provides
& gain dependest o which bandwidih is selocted. From TH18, the signal then passes o fw iog
amp, via the TRE BP Fifter stage,

The 00Kz Ster is affected by coramis fiters. The signat routing Is from Adft 106 o 101, via
XL1, 2. Erom 101 the signal passes 1o the jog amp via the TR17 Line Driver stage and TR18 BP
Filtar stage,

The 3Mi-z receiver barsdwidth is initielly defined fo be approx. 3MHz o A3, On Ad/, a final
fittering action is performed by the TR18 BF Fiter stage. The sigral routing for the 3MHz filter is
from A4/t 108 1o the log amp, via D11, 10, TRA7 Line Driver stage and the TR18 BP Siter
stage.

Suapect A4/1 THE,
THI? Line Driver
stags, operaton of
D12 switch or D18,19 [
+13dPm Limiting
Haje

18 10.7MH2
signal avel
o A4l PLB
and PLE
approx
OdBm?

Buspect ATR20
Buthar stage.
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FAULT DIAGNOSIS

Chart 22
A4/1 10.7MHz IF Board Checks

Sunpect Adft 106
Amgifior staga,
Select SPEC ANA
11,2 YR4 300KH2 RES BW = 200KHz.

Suspect A1 TRIS,
TRTY Linms Driver
aperation of
012 switch «r D18, 18
+13dBm Limdting
stage.

g YES

Is D5
voitage on
AdH PLE
appeox. 5V?

YES

NO

!

Suspect Ad/1 105{}
and (B} DC Ampl
stages,

F

Suspect A4/1 THI18 BF
Filtar stage of 104 Laop
Amp siage.

Set up Inetrument as
Adit 10.7TMMz iF pea Chart & Note 1, Remove topside AF
Bagrd Chacks. Select SPEC ANA, tray lid. See Note 2.
RES BW = aMHz .

Suspect A4/t TRIS,
3 SPEC ANA TRIZ Line mm; & on o
b AES BW = 200Hz, szz m”"”“ﬁ"“ A1, ICT switch
8K o 30KH2. or D18, 19 stages.
FE3BM Limiting
stage.
is the
16.7MHz
Tout remalning signel evel
filsar{a). on Adf1 TRE
appron.
A +8dBmT
Suapact A4/t XG.3-6
Crystai Fiter stages, Suapect A4/t I8
TRYG Ampittier stage, Amplifler stage,
TH15 Bufter stage, oparation of 1Y, ICY
£13 switch, or D16/19 switch stagas or TRS
+1308m Limiting bfter stape.
stage.,




g

Assocleted Circudt Dingrams:
244591230 {interconnections Diagram)
Z44B20/25 {AB/ Qutput Ampiifier)

NOTE 1.

Select Ax TEST mode. Sslect requirad Service Monitor output port. Set desired AF GEN
trequency. Ensure AF GEN is ON,

# BNC output is selactad, set Sarvice Monitor RF GEN LEVEL=+84Brm. If N-TYPE portis
salected, sat Service Monitor RF GEN LEVE|--21d8m.

NOTE 2,

Ag set up in Note 1, the signal level from AS/1 should be +5dBm for both output porls. Note, that
e gain of AS/1 is software calibrated i tarms of equerncy responiss and Hneerity, so the cal
figtires should be chacked it strange results are olitalned. An unceiibrated Instrument will have a
gk roughly 448 too high,

NOTE 3.

ABft is used to amplify aver & 10dB dynarmic rarme. Starting with BF GEN LEVELS of +5dBm
{for BNG oudput} or -21d8m tfor N-port ofp), the cutput of ABSt should reduce smoothly by 10dB
as the AF GEN LEVEL is gradually reduced by 1048, i the RF GEN LEVEL is reduced further,
the output of ABH wilk return o the top of its range (4+5dBm}, as an attenustor is placed i circodt
an the output peth. Continuing to reduce the RF GEN LEVEL f the bottom of #s range will result
i this cyclie rmovement (over the ABH 1008 renge) continuing,

NOTE 4,

The sigrai from At211 is at the RE GEN FREQ requested on the front panel. The levei of the
signul is approximataly -1838m aoross the frequency band, Note that AG/1 requires that A12/1 is
fitted and not the cider A2, whosa frequency response is difforent.

NOTE 5,

Usirg an external supply, apply a DC voitage, P, fo ABft TP2. Vary this vollage betwean OV and
1.5V, This will drive the pin divde afterwsator and silow the operation of the open loop to be
invastigated. increasing P decreases the output leve! of the requested RF GEN FREG from
AS/1. iisa a high impedance zero joss probe {o measwe RF lovels. (Levels quoted are simply
thase measured on a probe, not irue dBm valuss). Bewars the ciroult oscilinting when probing.

NOTE 6.

In Rx TEST mode, varying the RF GEN LEVEL betwean +8d8m and -5dBm for SNC output
porf), or -21dBm: to -3t dBm {for N-type port), will operste AG/t over s 10d5 working dynamic
rargs®. The resultart RE LEVEL drive from B PLD/Y to ABft PLE varies batwoen approx, 0.5V
and 2.5V,

NOTE 7.

The RF LEVEL (and AM} drive to AB/1 is set by DAC 1C27 on 81, The refarence voltage G.e.

m)dmﬁACmmmMMngedMMMWm Bt D4, uning
AG1. The nominal voltage set by RE1 is approx, +4.8V, giving -4.5V on TP14, as

B1 1C26(d} has unity gain,

Suspect cperation of
rectifier containing ASA |
Dg, C35otc.

Suapect cparation of
AB 1085 clrcuit area




FAULT DIAGNOSIS

ABt Output Amplifier
Checks,

Chart 23

A6/1 Output Amplifier Board Checks

Set up Instrument as

Suspoct opetation of
AT ICA, 10200 1C3
amplifier cizoult or
GA-CH0 HPF diroui.

Suspect operstion of
AB{1 pin diode
attenuator, 1GHz | PF
o A00KHE HEY circult

Suspect problem
aarlier in the Sigral

Generator route. Go {0
Chart 13 {Signal
Guonerator Roike

Checks).

por Note 1,

F

indo seeni-rigid
conpacting AG/ cutput
to AZ0 inpd at AN
end.

Rejoin semi-tigid. Undo
seent-rigit connecting
A2/ oubpd to AGH

irput at AG et

Suspect operation of
B 1027 RF LEVEL
DAG iroutt,

See Nota 7.

YES

NO

v

Suspect operation of
5171 D4, HE1, 028(0)
AF LEVEL DAC
referenca voliage
gircuit. Sea Note 7.
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Associated Clrcuit Diagrams:
7448201972 (A2 Input Mixer Board).
Z44830/141 (AT 188 L0 Control Board}.
Z44B830/112 (ABM 18t L0 Board),
Z8ABI10 (821 Microprocessor Board).

NOTE §,

The st Loced Osciliator (LO} output connection from ABf to AZ is made by a cupper strip, A8 PLE. The
1.0 Is a1 a freguency 1360.3MHz above the recaiver frequency (TX FREQ in Tx TEST or the
instantaneous fraguancy of the apactrum analyenr). The levet of the 15t LO 10 A2 is approx, +7¢Bm.

NOTE 2.

The flowehart will now test the aperation of tha AZ/1 and AB/A1 phase locked foop when the output
froquency is that for a receiver frequency of 100MM2. If sefting the recaiver frequancy o 100MEH2
resfores comrect aparation, setect the faully receiver frequaency and follow the Sowchart bt with the VOO
tunad io (receiver faguency +1359.3MMz) instead of 1459, 3MiHz and recaicidate the expected output
frequency from A7/t IC5/T when toid to check for 720.65Mi4x,

NOTE 3.

Connect an external DC supply volage, F, to PLD/Z (connecited to daughterboard AA1 VOO TUNE input).
Apply an indtisd voliage of 6.5V, Adjust voitage P beiwesn 4V and BV, such that the BF oulput on A8
TP18 is at an approximate frequency of 1450.5MHz.

NOTE 4.

A portion of the AB VOO output is fed ta A3 for the phase locked loop divider cireultty. The signal
fouves ABf on the copper RF link, ABf1 PLF, thet connects A7/ and AB/1 and is ot a loval of approx,
+0udSre,

NOTE 5.

AT/ 03 is a prograsmmable frequency divider driven by the fractonal-N controt chig, A7 IC7. Check
that 07 is baig writtan

to and is supplying 1C3 data on pins ICT/2, 3, 4, 5, 6, 7, B, 84, 65, 585, 87,

NQTE 8,

AR ICTR), IC8{) and 1C8)-(4) are configured as & digitel phase detector.

ABIt R25, R28 and Ct4 form an ‘out of lock” indicator, When the foop is locked, there are +5V pulsas
{biased on OV) on 1C7a)E and 1C8)E. When out of look, gither 1C?7 {6 or ICB{a)/8 will carry a
waveform with an sverage 50% duty cycle which is sufficient o fum on A8t TRS, which in tum starts the
3Hz osciliator based around AB/ IGB(c} and {d). This lights the ‘cut of ook’ LED, A8/ D2 and forces the
phasa detector 50 that TH 10V and TP12=5V which sliempis 10 push the voltage on TF17 1o 30V,
Howaever, TRE sinndtanecusly tums on TR7 which clamps the voltage across C22 to 8V, 1o hoid the VCO
in the middie of its range. This mechanism thereby afterpts to recover $hw VCO by pushing it 1o the
middie of #ts frequency range if it is stuck &t either snd.

Operation of the phase detector can be tested by varying the extemat voltage, P, such that the output
fraquency, pravieusly obsarved on the copper strip, ASft PLE, between AB/t and A2, varies about

1458 3MHZ {for 100MEz receiver frequancy), whilst verifying the votiages on ABft TP11 and TP12 are as
foitows:

VOO OF < 1489.3MHz

. YOG O > 1480.3MHz
TPt OV (with +8V pulses)

8V {with OV nutses) sltemating at
Stz with OV {with 8V pulsss)

T2 8V (with OV pulses) 8V {with OV pulses} alternating at
SHz with OV {with 8V pulzes)

NOTE 7.
Amplifier stagas ABA FC10{a), ) and (6} form a lavel dependent ampiifier. Apply an external DC voltage
10 PLIY2 and varify that the voltage on TPT (5 apgprox. a8 follows:

V{FLD/R} o 0V 2wV 28V
TP o4V 1.0V 2.2V a7V
NOTE 8.

The foop filtars are based arcund AB/t L3 to LS, IC12 and 23, C24. DT oparation of the Siters can be
tasted by varying the exemal voltage, P, on PLD/2 such that the aulput frequency, previously observed
on the coppar strip between A8/1 and A2, A8H PLE, varies about 1458 3MHz (for 100MHZ recaiver
froquancy), whilst verifying the voltage on A8/ TP1Y is as follows:

VOO OfF « 1459.5MHz VEO O »1459.3MM7
ramps batween BV and 30V ramps between 8V and OV

Sugpect operation of
AN 1CHe} froquency
doulsler or 1CH(b)
bufter clroutt areas,

!

NO

Are SMEz
pulses
prasent at
EPProxN,
SVphk-pk on
Alft TPE?

NO -3

Suspect operation
AR TRIWTHRAE
0 TYL converter ol

arsh.

is 2.5MHz
prasent at
ADPIOX,
EVpk-pk o
ATFL TPEY

Suspect aperation

AT 1ICHs) fraquer

doubler circuit o i

trom AT FLB to A
PO,

YES

YES

Arp the loop
fitters
operating
correctly?
See Note 8,

-

YES

No Fault Found. Go

to Chart 1 {Charts
index) for further fault
symptoms,

Suspect operation
ABYY HCT(), 108G

and iCo{a)-(d) pha
detector ciroult.

| Suspect operation

ABft IC10f), {(B) &

{c} gain shaper cir
aros,

Suspect operation
At loop filter girc
arsa,
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FAULT DIAGNOSIS

Suspect operation of
A7it TR to TRAECL
o TTL converter cirouit

ares,

NO

i 2.5Mbz
pragent &
approx.
SVpk-pK on
A?/t TPE?

Suspect apesation of
AT G () Bequency
doubler circult of link
from AW/t PLB to ABN

LG,

Suspect aperation of
Agt 1CTH (e, 108(a)
and 1Co{a)-() phase
detetor sirout.

Suspect operation of

ABf1 1C10{8), {) ané

{6 gain shaper sirouit
ared.

Suapect operation of
ABft wop filter circust
ares.

Chart 24

A7/1 and A8/1 1st LO Generation Checks

Suspect operation of
ATt HC3 divider or Suspect operation of .
TR2, TRS long tafled A711 1G4 amplifisr ng wggm RF
palr cireit areas. circuit area. Ay e,
See Note 6, I
NO NO

in & 2.5MH2
SGURTS Wave,
between
approx, 3.5V
and 4V,
present on
A1 TPYI?

YES

Is

Suspect oparation of ng :‘z
ATITICS vider circult [—NO-{ P
ared. +B&Bm on
ARt ¥O8f7?
YES
Suspect operation of i
A1 1C6 amplitier or ’:f%g“z
[336-1138 B4 pad m
clrouit areas. P on
AN 1CE12?
YES
is the
1458 3Midz
output from
Suspect operation of ——NO ARt 10 AT/
AN ICS circult area, correct? See
Note 4.

YES

isthe

Suspect operation of
AB{t 1014 amplifier or
R&§2-RE4 6d8 pad
clrouit areas.

1450.3MHz

output from

ABfY 10 A2
ctrrect?

Soe Nate 1.

(30 not switch off, alter
or remove the DC

supply.

Are SMz
pulses
present at
approx.
5Vpk-pis on
A8 TPIOY

YES

!

Select Tx TEST mode
with X FREG =
1G0MH:. Ses Note 2,

Rremove A8/t SKD.
Lising an extarnal
supply voltage, P,

drive the AR/t VOO,

See Note 3,

is it possible
0 adjust P
to obtain
1459 BMbiz
o ABFY
TF187

A7 and ABH 1t LO
Ganeration Checks,

Chart 1 {Charts
index} for further fault
sympioms.

to Chart 46 (B21
Clock Gensration).

Suspact operation of
ABf1 TH4 amp. or
1C5{a) ang iCB(R)

divide-by-two ciroult

area.

Sugpect cpetation of
AR VCO
daugiterboard or AR/t
$C13 besftor circet.
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Associated Circuit Disgrams;
2449017431 {Iinerconnections Diageam.
244830/097 (AS/t 2ndd and 3rd LO Board}.

NOTE 1,

Thers are two 2nd {.ocal Oscilletor outputs from ABA . One leaves AS/ "2nd 1O OUT, PLE, at an approx. jevel of
+Tdien fo go to A3 L0 IN" as an LO for the mceiver. The other leaves ABft PLG st an approx. isvel of -13dBm to
go fo At/ PLG as an LO tor the signal generador.

NOTE 2,

K, () and iC8(s) o (d) are configured as u four state phase detector. Oparation of the phase detector can be
teutod ax follows, Check thit as the external voitage, P, s varied such that the A9/t output (seen on ASM "2md LO
O, PLF) varies about 1280MHz, the following voltages are sean on A1 IC8/11:

. VRO O/F < 1280MHZ VOO O/F > 1280MHz
VOGS OV iwith BV pulses) BV twith OV pulses)

NOTE 3,

“The foop fitering is performed by A5/t IC9{a). To test the do operation of the Biter, check thit as the exiernal
voltage, P, is varied such that the ABA output {seen on AB/1 "2rd LO Out, PLF) veries aboist 1280MHz, the following
voltages are seen on AGM PLIGZ:

. VEO O/F ¢ 128004y NCO O/P > 1280MHz

PLKRR 1 -2V

NOTE 4.

It is possible that the closed ivop characteristic of the phase locked loop is incorect. Chack the kop flter
componets, the VCO characteristic and the phase detector cirmuit.

Buspoct operation of

A1 109(a) olrcult
ared.

1

Simpact
AN 13w
of IG5 derait

YES

I s sbnml

See Note 2

YES

12 the loop

corecty?
S Nete 3
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FAULT DIAGNOSIS

Suspect operation of
AQt 104, Ri2 o R17
o 105 circsl aree.

B0 not switch off, alter
oF revevi the 110
supply.

R

Suspect cperation o}
ABf1 06 cirowit area.

Sunpact operation of
A TRZ tranalator
sircul area,
s the "*":” Suspect cperation of
detectn 2971 1G74a), (bY anct
WI ) ™ iCia) to () circndt
Sos area.
Note 2,
YEs
o 2
working YES—i  parn, but may be
correctly? fauity when closed,
See Note 3, en s

Chart 25

AS8/1 1280MHz 2nd LO Generation Checks

Suspect operation of
1280MHz VOO circult
orea {inchuding AR
3.

|

NO

ASIt 1280MH 2nd
L0 Goneeation
Checka,

The 2nd LO deiven

Beath the epectrum

analyber a0 sigral
gonerator,

Remeove topsics AF
tray lid.

Adjust vottage £
betwaan 2V and 8V,
such that the AF
outpid on A9/t TPR i
At BN approx.
fracgrancy of
1280Mbz.

Remove AT SKK.
Uining an oxterna
supply, apply an iitial
ke voltagae, P, of 8V to
PEHA.

Suspect pparation of
ABft TR14 amgifier
<ircuit area,

to Chart 46 (821
Giock Gensration).
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Associated Ciroult Disgrams:

244891131 {imsrconnections Disgram).
ZAABINCET {AS/t 2nd and 3rd 1.0 Board),
ZA4B20/030 (A0 90MHY Swopt 1.0 Board)
ZAABX241 {ATD/T DOMIE Swept 1.O Board)

Board AtoH
Thie fiow chert was compled for A10 bt applies fo A10/1 with the following dferences:-

The 80 MH2 relerence signai from A/ ahouid be present on A0V IC2 pin & {not pin 143),
Thers abould b 90 MEHZ progent at approx, { dBm on AT/ 102, pin 11 {not pin )

NOTE T,

AWt generates a 9OMH: referente sipnel, This lsaves A/ on PLD at a lavet of appirox. -10dBm
and goes 1o A10 PLD. In normat SPEC ANA moda {1 + 1. off), A10 aols as a slave oscllator
which is phage locked o the A3 OOMHz rference signsl. The oulput of A10 is alsc BOMEe, it it
in ot 8 lovel of approx. OdBm and appears on A10 PLC and goes 1o A3 PLE,

NOTE 2.

HC12{0) and (b} and KC8{a) to (d} are configured as & tour state phase detector. This is foliowed

by 1C14{a) which performs the loop fitering. Operation of both circuits can be tested as follows.

Chaclk thet as the extemnal voltage, P, is veried abcut S0MHz, the following voltages are sesn on
AB/t 101358 and PLM2 :

) VOO OfF < 90MH; VOO OF > 00Miz
VICHME) 5V (with OV pulses) OV {with 5V pulses}
VIPLM2) ~12V +12v

NOTES,
it is possible that the closad loop characteristic of the phuss jocked joop is incorrect. Check the
loop filter componants, the VOO characteristic and the phase detector cirouit.

NOTE 4,
Homove the connection 1o AR PLAB snd then attech PLAVE 1o ground (OV). Thia opens I03(a)

and hence opans the loop. Using an external supply, apply an initiai DC voltage, 3, of 5V to A0
193,

NOTES.

A0 EC2 in an active "Glibart Cell® mixer configured ae & phase detecior. The diferentia outputs
are iow pass fitered and made single-ended by the IC1{b) op amp circuit. Operation of the phase
detector can be tested as folows. The cuiputs on ping 3 and 14 of A0 IC2 canry the differance
frocuancy between the 90MHz reference and the nominal SGMMz fed back A10 output frecuency.
Theratore, the audput fraquency from IC1{b)7 will be zeroc whan the A0 output is exactly SOMH2
fw.r.l Instrument refarence frequency). Hence, check that as Q is variad, the frequency of the
BVph-pic distorted sine wave seen on AH) IC1(0)Y approaches DC (i.e & few 10° of KHz} whon
the A10 BOMHz ciipint (seen on A0 PLC) passaes through S0MMz,

NOTE 8.

Must rermove the board from the chessis 1o gain access o the underside components. A ground
cornoction must be made fo the board for it to operate whilst “hingad 0, a8 no connection is
made $rough AT0 PLA,

Suspect operstion of
AW TR11 buffer

stage

|

NG

[0 not awitch off, alter
o7 retrove the DC
supply.

YES

s It possitie
to adjust P to
obairt
BOMME?

Adiust voitnge P
bitwoen OV and 10V,
sisch Hat the RF output
an AW TPt Inetan

approx. frequency of
SOMMZ, Note that
muking F mon
negetive increases
YOO fraguency.

Aemove ARt SKM.
Using an axtomat
supply, apply an initia)
DG volings, P, of -2V
to PLMA.

-

Suspeat opemtion af .
AN TR14 amplifier -5

cheult aron
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FAULT DIAGNOSIS

Chart 26
A9/, A10 and A10/1 90MHz 3rd Local Oscillator Checks

Adiust volwgs P
Dutween 0V and -10V,
that the RF cutpit
on AR TPYY in mtan
'} spproX. frequency of
3 S0MEE Note that

making P morne
negative iIncreasss

VOO fncpiency.

1 Reeireo AGH SKM.
;3 bisig an extenal

mm&mmhm
3 DG voltags, P, 012V
' to PLMA,

Suspect aperiion of
- A TR14 smnpitflor
chei ama

¥
nthe
Suspact opemion of ‘:GM H":m atic SFEC ANA
A1 THE 20MHz VOO RE— ot Mote ook » iiston
o TR10 bufter iroult AG'Y ta AtD QOFF). Remove topaide
" correct? Soe HF iruy B4,
Note 1,
YES
nthe
SoMH2
investignie A0 teferance Suapact aperation of
bahavitur, froam ABA AL TAE ciroult aree.,
prosdst on
Att iCarar
YT
Adjust voltage
batween 4V and 8V, Open the loop and
Investigate A/t siich that the RF output drive the A10 VEO
habaviour. WA PLG s men axternally,
approx. traquenty of Ses Note 4.
SOMH,
15 & poasibia Suspect opamtion of Looy sppoars
1o adjust O ALl TR D0MHz VOO satietactory whor
10 obtain O—  or A6 TR TR open, byt mey ba teutty
BOMHZ of ampiifisr circuit arens, whan ciossd. See Nole
AIPLE? See Note 6. 3
YES

IC14{m) cireult arone,

Buspact sosnethon of
: mw of ASH TR13 transiator A1 and A10 00MMZ
: “p"““‘" stage or K311 divider Srd10 Chaclar,
’ choult.
N NO

i Look and

SPEC ANA
0K?

Suspact opemtion of Listen mode Suspact Look s
A9 G R(e) and (b), Listen mode of
o1} fo {d) or operstion. Goto Chart

12 & + 1 Checks).

Do not switch: off, aher
of ramove the DG

supply.

T
Suspect spomtion of
Suspect aparation of AIDICZ and ¥:1{b}
A0 T4 circult aree. gimiit arons,




Agsociated Cirouit Diagrams:
2440917131 {Interconmections Diagrasmy.
ZSAB2G/163 (AT1/t Input Switching Board),

NCTE 1.
Seloct SPEC ANA made. Select ANTENNA ingut port. Set SPEC ANA REF LEV = 0dBm, Apply a
10OMEdz CW signat at 0dBm fo the ANTENNA port,

NOTE 2.
The A11/1 ANTENNA input is that input leading to RLD.
The A11/4 BNG output is that botwoern RLE and the Quiput Attanustor A20.

NOTE 3.
The N inputfoutput is the central of the three Al 1/t inputs and leads to the resistive splitter,

NOTE 4,
The Rx input is that leading to the A attenualor, via & semi rigid cable soidered to AT1/1,

NOTE S,
Hemove 100MHz input to N port. Sslect Rx TEST mode. Sedect BNC output port and pizce a 50ohm
termingtion on the port. Set RF GEN FREQ = 100Miz and LEVEL = 0dBm,

NOTE 8.
The At 141 Signal Ganerator port is the input adiacent to RLE and the Oulper Atenuafor A0,

NOTE Y.
Select N-Type outpert povt.  Transfer termination fo N pot. Set RF GEN LEV = -364Bm.

NOTE &,

The Broadband Power Meter is on Sheet 2 of the A11/1 clroult diagram and s operation is as follows,
The #F input s detected by the D10{b) RF Detector cot. This is then compeared (using 101} with &
25KHz signal detected by the [110{a) LF Detector oot The level difference signal ganerated by 151
drives the 1034 AGC Ampiifier which ampiifies a reference 25KMx signat applied on A11/ PLAS.
Thug, under the closed loop mechanisn, the AGC amplifier ganerates a LF signat of sguel levet io the
input RE Signal, tnder the control of 1C1. The resultant LF signat is than huffared to PLC, before
passing to B1/1 for measurament.

Whan faulifinding, check for the presence of the reference 25KHz signal on A11/4 PLAJS and the
presence of detected signals on 01/2 and 3. The AGC can be checked by driving it via an external
DC source (BV o -10V), by fifting A11 R37 arxi driving & hrough R3T.



FAULT DIAGNOSIS

Suspect eperation of
ATHE BLA, ALE, ALF
of 10dB BYPASS
batwesn RLE and
RLF. {10dB pad ia not
ir cet)

Suspect A11/1 RLE,
RLF, RLA, RLB, spiitter
or 1008 pad batwaen
RLE and ALF,
(+04B pad s in cot).

Chart 27

A11/1 Input Switching Board Checks

A1 Input Switching
Board Checks.

Remove bottom side AF
Yray §d. Setup
instrument ak per Note 1,

15 the
o of 100MHz
A11/1 RLD, RLG.ALH ;ﬁf m1
! L ApproX.
(10 pa ie in cot). «10dBm?
Son Note 3.

YES

Suspect operation of
AL 1Brosdband RF
Power Meter.

See Nota .

s the
10OMMz
signhal saval
on the A1ty

Signa
Gonarator
outpiut port

HpproN.

Bm?
Ses Note 8.

ND

Suspect fault eadier in
the Signal Genarator
route. Go to Chart 12
(Signal Genarator

Chacks},

Set up ihabument as
P Note 7.

s the
100MH:
signal level
on the AT
Signs
Gonerator
suiput port
BHEroX
odfim? Sea
Nota §.

YES

s the
10CMHz
signal loved No Fault Found, Go
on the Attf YES to Chart 1 (Charts
N output indoxt for further fault
BPRIOX, BYMpPLOMms.
-$8gAmY
Soe Note 3,

Is the
100MH Y
aignad javet
on the A11/%
ANT inpsst
BpLYoN.
B 7T Sea
Note 2.

Salact N Input. Apply
G- 100MHz CW signal at
-20¢Bm to N npat,

Set up Instrumen? as
per Note 5.

Al11/1. See Chart 10
Note 3.

NG

is the
100MHz
signad jevel
on tha At
N input
approx.
-40GBm7?
See Note 3.

YES

in the
J0BMHE
sigral loved
on the A11/4
Rx inpat
ARProx.
~450Bm?
See Note 4,

NG

v

Sunpect cparation of
A111 RLG, RLD,
RLG, RLH or 10dR

pad BYPASS betwosn
RLG snd RLH.
{10d§ padt is not in
cof).
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Associated Circuit Diagrams:

244591131 (Imerconpections Diagram).
244529/825 (ASIt Oudput Arpiifier Board).
2448307435 {A121 Duplex Mixer Board).
254830740C (A% Duplex LO Board).

NOTE 1.
The signat from A2/ is at the RF GEN FREQG requasted on the from panel The iovel
of the signal is approx. -18dBm across the frequency band.

NOTE 2.
The output from AL/ is ot a freguency 1280MHy above the requested RE GEN FREQ.

The RE vt for alf the frequancies betwaern 1280, tMidr and 2330MHz is approximately
TdBm.

NOTE 3.
The signa! from the mber outpst (pin 1) will be at the RE GEN £REQ raquested onthe
front panet.

Suspect operation of
A2/t 101 amp, circuit
or AtZf1 R1.R3 648
pad circult,

46882-310



FAULT DIAGNOSIS

*4--YES

Chart 28
A12/1 Duplex Mixer Board Checks

Select Rx TEST mods.
A2 Duplex Mixer Ensure RE QEN s
Board Checks. ON, but both MOD
GENS are off,
Undo semi-rigid cable
from A12/1 to AGH at
AG/1 end.
Is the RF
Suspect A13A1, Go o Bojoin semi-rigid. signal from
Chart 28 (A1311 Remove bottomside W——NO Al12H
Duplex LO Checks), £F tray Bd. correct? See
Note 1.
l YES
Remove top AF screen No fault found, Go to
from A12/1 by Chart 1 (Charts
unscrewing the 21 index) for further fault
rotaining screws. symptoms.
. Is the RF
smmm °ds’""( :’:"2';1“ signal from Suspect action of Suspect operation of
iy &ﬁpfs} or A12/1 At2/1 now YES—  screwing screens 1o A12/1 02 amplifior
correct? See PCE causes fault . circult area.
L1043 LPF, Note 1
NO
YES

Is the

~R23IEm?

~13dBm?

Is the signai

1280MHz . Is the signai
signal leve! ',;2':22‘!’;“ fovel on
on pin 'R of A2 C2H
X1 (mixer)
Al2ft X1 x HPEIOX.
(mixer) ;&’;g’m‘? -42dBm?
HPITOX. Sea Note 3.

See Note 3.

Nf Nf
Wi T S ot
frorm A9/, Goto Suspett operation of :
on A2/t NO Chart 25 (A9/t LO mixer AT2/1 Xt R26-R28 8dB pads or
coax. faunch Checks) ' A2 LIGL20 LPF
PLEG approx. ¥ circuit area.
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Agsoviated Cirouit Diagrams:

2448301135 {(A12 /1 Duplex Mixer Board),
244830110G {A13A1 Duplax L.O Board),
2448201101 {A14/1 Duplex 1.0 Cordrol Board),
244830/410 {3211 Microprocesser Board).

NOTE 1.

The Dupiex Local Ouacillator {110} output conngction from A1371 to A12/1 is made by & copper sirip,
A1341 PLE. The LO s at a frequency 1280Mbiz above the recaiver frequency {RF GEN FREQ in Ax
TEST or the instantaneous frequency of the tracking generator}. The level of the Dupiex LO to A13/1
s approx, +7dBm.

NOTE 2.

The fiowchart will now test the operation of the A13/ and At4/1 phase locked foop whern the output
frequency is that for & AF GEN frequency of 100MHz, 3 seiting the FF GEN trequency to 100MHZ
rastoras comact operation, salect the faulty RF GEN fraguency and follow the flowchart Dut with the
VCG tuned fo {RF GEN frequency +3280MHZ) instead of 1380MHz and recalculate the expected
output frequency from A4/t IC/7 when told 1o check for 800MHz.

NOTE 3.

Conpwct g axternal DO supply voltage, ¥, to PLE2 {connedied to daughtarboard AA1 VGO TUNE
inpid). Apply an initial voitage of 6.5V, Adjust voltage P betwaeen 4V and BV, such that the RF output
on A3f1 TP18 is at an approximate frequency of 1380MHz

NOTE 4.

A portion of the At3/t VCO output is fed 1o A14/1 for the phase jocked loop divider cirouitry, The
signal leaver A1311 on the coppar BF fink, A13A1 PLF, that connects A15/ and Al4ffand isata
vl of approx, DUBm,

NOTE S,

Al4f1 iC10 s & programmabie fraquency divider driven by the fractionai-N controi chip, &14/1 1C9.
Check that (C8 is being written: to an is supplying 1010 dats on pins 10872, 3, 4,5, 6, 7, 8, 64, 65,
86, 67,

NOTE 8.

AL 1C7{a), ICB{a) and IC9{r)-(d) are configured as a digial phase detector.

A%3H RS, R26 and C14 form an 'out of fock” indicator. When the koop ig locked, thers are +8V
pulsas (biasad on OV} on IC7(a)/6 and IC8(a)8. When ouw of lock, ether IC7{a)/f6 or iIC8{al/8 will
carry & wavaform with an average 50% duty cycle which is sufficient to turn on A13A1 TR, which in
tum starts the 3Hz oscllistor based arcund A3 81 106(c) ard (d). This fights the ‘out of ook’ LED,
A3 D2 and forces the phase detector so that TPH =0V and TH12=5V which: sttempts {0 push the
voltage on TP17 to 30V, Howsver, TRE simultanscusly turms on THY which olamps the voltage
aerose C22 fo 8V, {0 hold the VCO In the middle of its range. This mechanism thereby aftemnpis to
recaver the VCO by pushing it to thi middla of its fraguency rangs if it s shuek at eitfher snd.
Operation of the phase detector can be testad by vatying the external valtage, P, such that the
OUipUt frequency, pravicusly ahsatvad on the copper strip, A181 PLE, botwean A13/1 and A124,
varies sbout 1350MEz {for 10CMHe RF GEN FREQ), whilst variyirg the voltages on A5/t TPt
and TP12 are as follows:

P11 OV (with +5V pulsag} SV {with OV pulsas) alternating at
Oiiz with QV (with BY pridses)
8V (with OV pulses} alternating at
3z with OV (with 5V pulses)

P12 5V (with OV pulses)

NOTE 7,
A14/1 108 is an AF GEN FAEQ dependent current sink, that drives the A3/t Lineariser circuit.
Change the RF GEN FREQ and verify that the voliage on A13ft TP14 is approx. as foliows:

RF GEN FREQ / MMz 1 16G 500 1000
TPi4 0.8V eX+1) 2.8V BV
NOTE 8.

Tha loop filters are based arcund A3t L3 1o LS, 1012 and €23, G24. DG operation of the filtlers can
be fested by varying the externad voltage, ¥, on PLDY2 such that the output frequency, previously
cbserved on the copper sirip betwesr: A1311 and A12/1, A13ft PLE, variey about 1380MHz ffor
100MHz RF GEN frsauency}, whilst verifying the voltage on A13/1 TP17 is as follows:

VGO OF < 13800z YER.OF =1380MHz
ramps between 8V and 30V ramps between BV and OV

Suspect operation of
Aldft I012(5)
frecuancy doubier or
G120 buffer cirouit
areuns,

|

NO

Are SMiz
pfses
prosent at
Bpprax.
SVpk-pk on
A4 TP3?

YES

Suspect operation of
Algit TR2W TR4ECL
10 TTL. comverier drouit

area,

Is 2.5MHz
progent st
APPIeX.
BVpk-pk on
Al14/1
IC12(h)sT

Suspact operation of
A4/ 1CI2D
fraquency doubler
citewst o link from

A4/ PLC 1o AT

Suspect operation of
AL ICT ), KG8(n)
and 1C{a)-{d) phase
dotector cirgat.
YES
Suspect operation of
AT IC10{a) and (D)
gain shaper sircult ares,
Ara the loop
fiters Suspect oporadion of
operating NG ABH loop fiter ciroult
corractly? area.
Sea Noto 8,

YES

No Faudt Found, Goto
Ghart 1 (Charis Indeso
for further fault
SYmploms.
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FAULT DIAGNOSIS

Suspect operation of
Aldf TR210 TR4 ECL
to FTL converter ciroult

area.

|

NO

Is 2.5MHz
prosont st
BPPIOX,
BVpk-pk on

PALY
IC12(1)/57

Suspect operation of
A4t IC12(0)
fraquency doublor
cireudt of tink from
Ai4/1 PLC o A3

Chart 29
A13/1 and A14/1 Duplex LO Generation Checks
Suspect operation of
A4 G0 dvider Suspect ation of . A3 ang A4 15t
Th2, TR long tajiar:lr Al4/t zc?:mplzfzar Rm"tms"” RF LO Gensration
pair sircult arsas, circuit ares. ’ Chacks.
Sea Note 5. T
NO NO
ks & 2.5MHz

SIUAIE WEVE,
of 0.5Vpk-pk
biased on
+3.8V,
presant on
Atdf
IC10/207

YES

iz 650MMz

Suspect operation of
Al4/1 102 divider cirouit
area.

prosent at
approx.
+8Bim on

NG

Suapect operation of

A ICT (), IC8B()

and 1C8(a)-(d) phase
detector circuit.

A4 1C2/77

Suspect operation of
A1HHIC10{a) and {b}
gaain shaper cirouit area,

No faét Found. Ge to
Chart 1 (Charts Index)
tor further faad

sympforns.

Chart 46 {B2/t Dlook
Gorerstion),

Suspect cperation of
ABH loop Sar ciroult
ared

Are BMHz
Suspact operation of pidses
A14/1 IC1 amplifier or prasent at
R1-F3 8dB pad cirout approx.
areas. BVpik-pk on
Al13f1FP107
YES YES
Suspect operation of
: Setact Rx TEST moade A3/ TR& amp. or
Suspect operation of :
A3/t 1G15 dirouit ares. with RF GEN FREQ = 1C5(a) and ICE(a)
100MHz. SeaNole 2. divide-Dy-two ciroult
area,
YES
isthe F
Suspect operation of 1380MHZ Remove A3 SKG.
AT 174 ampifier or | output from Using an external
RE2-154 608 pad N A13fi 10 supply voltags, ¥, drive
ciroult areas A2t the A13ft VCO.
: correct? See Note 3.
See Note 1,
F.
ls it possitle -
Do not switch off, alter to adiust P o Suspect operation of
of remove the DO g YES obtain NEL— AATVCO
supply. 1380MIZ on daughterboard or At3/1
A13/1 TR187 IG13 butfer gircuit.
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Apsociated Ciroult Diagrama:

244991131 {nterconnections Diagram).
244829/891 {AR0 Cutput Atteruator),
244829/292 {A21 Input ARenuaton),
7448501110 {B2{1 Microprocessor Board},

NOTE 1.

Linscrew aftenuator from chessis (fwo screws). Connect & signal / iracking generator fo
the atienuator input.

For A20, tha input connacior is the ona connectad to AB/1 in the topside AF tray by a semi
Agid cable, For A21, the inpui connactor is the one connected to At 1/ in the bottom: sida
AF tray via a sefni rigid cable,

Connact & apecitrum analyzer 10 tha altenustor output.

NOTE 2.
For A20 connect +5V to PLAS2 and for A1 connect +5V to PLAM.

NOTE 3.

Both atteruators consist of rasistive pads that may be selecled of bypassed by relays.
One end of the relay cails i supplied with & constart 18V and the rolay is thon driven by
applying a 0V pulses 1o the other end of the appropriate coll, This con be parformed
anusiy to check the oparation of the relay. Connect +5V to A20 PLARR, or A21 PLAM
s then sienply touch OV on the appropriste pin as indicated in Table 1. Note the
attarustor input signal level from the signaiftracking generator and check that the
reasursd output leve! trom the attanuator agrees with Teble 1.

TABLE 1 ATTENUATOR DRIVE CONFIGURATION,

ATTN. A20PLA AN PLA
PAD. N ouT iN ouT
2048 7 & 7 5
4048 a t 3 1
404R e a - -
NOTE 4,

To drive the input attenuator, see Chart 11 Note 2. To drive the oulpus attenuator, see
Chart 15 Nede 5. Under normal operation, it is very difficadt to observe tha pulldown pulse
generated by B/t TR12-17, To aid cheervation, remove the atienuator drive cabie from
B2/t PLL and load the relevant PLL. oufput with g 2K7 rasisior to +5V. Select the
attenuator and chack that the resigfor is pulled iow for approx. 40mS. The outpits are
labeied on the B2/ circult diagrarn.

is continuity of
trive cable
satisfactory?

YES

!

Rejoin semi-rigid and
drive cable to
attenuator.

Suspect attenuator
drive girguit.
Seo Note 4.

1! CONSULT 'ACCESS
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FAULT DIAGNOSIS

Chart 30
A20/A21 Attenuator Checks

A20/A21 Attenuator
Checks.

Unscrew suspect
attenuator from
chassis. See Note 1,

GConnect +8V to the
attenustor.
See Note 2,

Test operation of the
pagls in the attenuator.
See Note 3,

Suspect sltenuator
drivecct. on B2/t or
altenuator drive cable.

), 4
Suspect altenuator.
Replace and retest,
See Note 2.

LT '"ACCESS AND LAYOUT CHAPTER 2 BEFORE REFITTING A20 ATTENUATOR !!
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Assosisted Circlt Diagrams:
244991/131 {Interconnections Diagram),
24483074 48 {B1/1 Audic Procassor Board).

NOTE 1.

Poth AF GENt and AF GEN2 can be output directly from the AF OUT socket on the
front panet, o usad as modidation gonerators MOD GENA and MOD GENZ for the
signal generator. Addifionally, in Look and Listen mode, AF GEN2 is resenvixd as the
swoap wavaiorm for the swept 9OMHzZ 3rd 1O,

NOTE 2.

Safect AF TEST maods, Tones, DCS, Tone off, Retum. Ensure the faulty AF GEN ON.
Sealact only one GEN and enter the parameters AF GEN FREQ=1KHz, LEVEL=1Vand
AF GEN SHAPE = Sin.

NOTE 3.

B1/1 101 and 102 gate arays are, essertially, configured as acournufators. The main
procassor loads the relsvant gate array with an “norament valug’, via the 8 bit bus DO
o DY, which is sdtied to the acocumuiator fotal. The sccumulator courds monotonically,
retumning through zero when full scale is reachad. Hence, the increment vaiue
detormines the output frequency. The gate arays are clocked with & 1MHz dock on
pint 1. Funchionality of the gato arrays can be ascertained by chacking for 8V square
wirve activity on output ping 7, 29 1o 34 and 37 {o 42,

NOTE 4.

B IC3 st 104 are EPROMs that are programuned as iook up tables for the relevant
AF GEN shape. As the 13 bit binary nmber supplied by the gate arrays increment
o 2ovo Yo full acale, the B bit ouiput words from the EPROMs represents the oulpst
avad {or 'shapa’} for one pericd of the audio waveform. Functionalify of the EPROMs
can be ascantaingd by checking the oulputs on pins 11 1o 19 for somewhat random 5V
square wave activity.

NOTE 5,

B/t 105 and I8 conver! the EPROM outpuis {0 anaiogus voltages. Their reference
voRages are set by Bi/1 B2, such that the voliage on TF1 should be 5.86V. The
analogus autputs can be cheerved on B11 1C9/6 and IC10/8.

NOTE 6.

Switches B1/1 iC13{a) to {0} direct the required AF GEN signal(s) 1o the AF QUT driver
circiit, via resistars thet sef the gain of 1C18 %o sither 0.2 ar 2, depending on the Jovel
mange that is baing usad. 1019 AF Driver is protected against damage from low
impedance loads by solid state fuses FSC and B9t

Once tripped, the Instrument must be lurned off and left for ¢ minute to reset the Juses.,

Suspoct operation of
BT 101, vlotk o
HC15T or date on B bit
bus.

A

NO

s the AF
GEN gate

Ranctionsé?
See Note 3.

in the $KHz
signat tovel
on B/t TPT
= 1.4Vphepk,
with acgv G
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FAULT DIAGNOSIS

. B/ ICSDAC o ICS.

Suspect oparation of
B/t 101240) avmpl
TR,

Sumpedct operation of
B K2 1{a) fitter
clrcuit

Suspect oparation of
8171 1015 lavel DAC
ircidt.

Simpect operation of
B 1013 awitches or
318 AF Driver circult.

Sen Note 8,

B1/1 IC6 DAC or i1,

Chart 40
B1/1 Audio Generator Checks
Saovpinct coerstion of Suspect operaion of
B1/1 101, clock on B/ Aucko Ganer B1/1 162, clock o0
G151 or chatm on 8 bt Ghecks, G251 or data o 8 14t
L
Gt wik fat find AF Chart wil tasdt ird A
GENT. Satup ""‘mﬁ:: aENz Sotwp
Insirment a6 per - im::;t instrumeont as per
Nots 2. ‘ Nete 2
Suapect cperation of Scmpect operation of
B/ 103 EPHOM, BI/E 104 EPROM,
Suspect operation of Suspect cpecation of

Suspact operstion of
B4 104 3{a) ampiifier
circut,

Suspect cperation of
BIA €31 14c) Sitor
cireut or switch
e,
le e 1KH2
S o R e
Bt/ IC16 lovel DAC N
ot = 1.AVPK-pk,
witha OV BC
oHnet?
Stspect operation of
871 1G5 switches or
019 AF Drivey droudt.
Son Note 6,
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Asgocinted Circult Diagrams:
2449 1131 {interconnections Disgram},
244830116 (Bi/1 Audio Processor Board - Sheets 5,7 and 8}.

NOTE 1.

Select Tx TEST mode with AM DEMOD selectod with AF FILTER = 0.3 1O 3.4KHz and
SINAD = Off, Remove connector from Bi/t PLF and apply a 10.7MH2 input signal
modidated with 1KHz, 80% AM. ot & measured jevel of -50dBm to PLF/2. Sslect {Tx
Froq], {Tx Freql. [Return], {Tx Power], [In Pwrl, fReturm]. Tum SQUELCH off frotate
knob fully anticlockwisa).

NOTE 2.

Selact SPEC ANA Lock and Listen mode with AM DEMOD selected with AFFETER =
0.8 1o 3.4KHz and SINAL = Off. Remove connector from B1/1 PLG and apply a
10.7MHz input signal modisted with 11IG2, 80% AM at a measured leve! of -S0dBm to
PLGYZ.

NOTE 8.

The AM Demoduistor, 1C101, achieves demodidetion by ming the AM input signal with
a limited vereion of tha inpua signal derved fom IC102. T oudput containg the required
demoduiated audio signal, an RE component st the carrier fraquency and its harmonics
and a DG, component which is proportional 1o the carrer iovel, The ouiputs have the RF
mmoved by C127 and G128 and are then made single anded by IC103(5).

NOTE 4.
The 50Kz filler is epproxdmately a Srd order Exitterwortls LPPF with a noteh at 170K,
{C10B(d; providaes a gadn of x5.5.

NOTES.
Remova the link between TH123 and TP124. Apply an extermal DC voliage, P, of 1.5V 0
TP123 and adjust P to obtain & 10.7MHz level of -88dBim on B1 1C100/1.

NOTE 6.

Thera is a PiN diode sttenuator and PIN diode switch in both the B/t PLF (Tx TEST}
arsd PLG (Look and Listen) input paths. The two paths combine at IC100/1. Under
thase conditions, both the PIN diode atenuitors {D100-102 and D103-105} showld have
apgrox. 2008 loas, However, the 10.7MHz signal will only reach 101004 from one path
dicteted by the relevant switch {106-108 or D109 10 D111), The AGC operxtes over
the Inpast range OdBm to -BOGEmM for corresponding control voltages on TP123 of 2V 1o
+10V. 10100 has a gain of approx, 30dB.

NOTE 7.
Ther leag: meay be unstable when dosed. Recheck operation of the leag, whilst varying P.
Pay particular attention 1o signat shepes and the joop Siter characteristics,

NOTE 8.

‘The AGC comparator B1/1 15103(a) compares the demodulator 4.0, oulput jevel with the
raferance voltege on IC103{)/3 sat by 1C104(a}. it can ba tested by checking that when
the extornal $0.7MHz input signal on 81/1 PLG/PLF is reduced te -60dEm the voitage on
T124 = +11.5V ardd when it is raised to -40dBm, the voltage on TP124 = 115V,

Suapect operation of
B IGIOT AM
Bramaduintor,
Hoa Nete 3.

Suspect cparation of
B/ H10045) ampifier
circtl.

o 14

AGC leop appears
antistactory whan opan.
Saa Note 7,

%YES—-<
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FAULY DIAGNOSIS

pact operation of
IOt AM
Lamodulator.
Sea Nots 3.

pspact opsration: o
It 10 103 (8) amplifier
oircud.

RGC ooy appenrs
whar open.
Hew Nate 7.

Goun the AGE fgp st
detvs H axiatnally. See

Tast Inairament in Te
TERY mode, Sef up
insfrument aa per
Note 1.

- B 5

i

Chart 41

B1/1 AM Demodulation Checks

AM Demodulation

Chacks,

ans AM

dem odulation
il in Tx

TEBY moda?

Tosl Itiatrament in ook
and Listar made. Sat
Hir nstrurs Bt A D

Note 2.

|

Motw § .

Is K passible to
achlove &
18, 2 levol
of -8&daAm an
1G100f1 with
£8V<PcnaV?e

Ai:

in the
0. TMNY
aiganl ievel
on B
CAGT and
M Mpprox.
~A0gErET

AT the 1KHz
Agnal lavais on
BH TP120
and TP121
ApRIOX,
B0mVpk-pk ot

A OC kixa of
+8.BY7

hi:

in the 1KMZ

signut level on
B174 TH128

HPPTOX.

—NG

0.4Ypk-pi?

YE

s the AGS
tomparatos
operating

Y5

oortaciy?
See Nota §.

Suspect oparation: ot
input ckouitry andé AGE.

Suspect operation of
relevers lput switeh or
aitenuator.

See Kot &,

O—m

Suwpect operstion of
B G100 mmpiter.
Bae Note 6.

Suapect operation of
B 1 1C 1 8%{c} swiich.

wamait]

Suapacl Demcdulation
FiRora. o to Chard 43
(Damod. Fiter

Chacky).

O

Suapect operation of
B 15105(n)
intagrator oirguit.

Ars the
0. MHL
xignal fovats
en 811
10411 and
14 approx.
+40dBm7T

¥

iatha 1Kz
aigrs vel

an B4
PLBS
APPTOA.
9.2Vpk-px?
fohopped tn

Tx TESY

Suspect operation of

Hi48{a) and {d) Poak

Pratechor circulry o
82/

mode).

HO

s tha 1K#z
aignai vl
on 814
TP184
approx.
2Ypk-pk?

YE

i the 1KHZ
wignat laved
cr B1A
YPROS
APPTOK.
2Vpk-pk?

YE

e the 1K M2
signai level
o #171
TP247
ERPIOX,
ZVpk-pk?

¥E

Suapect operation of
H1A G 202(0) ané
G220 am pliflars or
{5 8174d}, $CZ15{c},
1G21HHa} awlhchos,

Ara the tKHz

signat lavals
on B/
TR129 and su;wlc w::i\i: o
L
e Cramadulator.
Aidathitad Saa Note 3.
SRV pk-pk
ut & 0 Bins
of + 8.8V
YE&
5 the TXHz
si::a;i::al Guspect operation of
K5 103{bYT S—a Rt Im{}?{h}“ampaﬂnr
ApioL. oircait.

0.4Vpk-pk?

h:

Ia the 1XHz

afgnal level
on B/t
AT TP

Bpprox.

Suspect operation of
B 1C109(8) awiteh,

LAY pR-pkT

YE

Suapect operation of
B1/% $#0108(0) and (d)
BOKH 2 filtay ¢ireul,
See Nota 4.
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Associated Clroult Diagrams.
244991200 {ingerconnections Diagram),
244830/116 {B1/1 Audio Processor Board - Sheets 5,7 and 8).

NOTE 1.

Solpet Tx TEST mode with FM DEMOD selecied with AF FLTER = 0.3 TO 3.4KHz and
SINAD = Off. Remove connector from 51/ PLF and apply an unmodulated 0. 7MHz input
signa) at a measured lavel of -504Bm to PLF/2. Sslect [T Fraql, [Tx Froq), fAsturn], [Tx
Power], {in Pwil, Retum}. Tum SQUELCH off {rotate knob fulty anticiockwise},

NOTE 2,

Saelact SPEC ANA Lok and Listen mode with FM DEMOL selected with AF FILTER = 0.3
10 8.4KHz and SINAD = Off. Remove connactor from 814 PLG and apply an unmodzdeted
10, Mz input signat at a measured lovel of -50dBm to PLG/2.

NOTE 3.
The Bt/1 1C108(c} and {8) 50KH2 filter is approximately a 3rd order Butterworth LPF with &
nofeh ot 170KMz, 1IC108{d} provides & gain of X558, B1/1 B181 sats the PM Level Gain,

NOTE 4.
Remove the link between TP123 and TP124, Apply an exdemal DO voltage, P, of 128V to
TPt23.

NOTE B,

There is a PIN diode attersuator and PIN dicde switch in both the 81/ PLF {Tx TEST) and
PLG {Look and Listen) input paths. The two paths combine a3 10100/, InFM
demoduiation mods the PIN diode atienuators {£2100-102 and [M103-105} should have
approx. OdB loss, as it is desirable to limit the signal. The AGC Is forced into & maximum
gein state it FM mode by the IC104{2) control vollage acting on [C103{a). However, the
10, 7MiMz signal will only reach IC100/1 from one path diclated by the relavant swiich
{106-108 or D108 1o Di1Y),

NOTE 6.

The AGC comparator B/ 10403 ()1 cuaput should be +12V, as I040%{s) is torced info &
maximiam gain stde by (0104(a) to set the AGC gain 1o maximum. This is desitable as it
limifs the 10.7MHz FM input signai,

NOTE 7.

The FM demnoduletor is a dusl monostable St gonerates fixed length pulses for each cyole
of the YOOKHz input IF signad. Hence, the higher the input signad frequency, the closer the
pulses and the graster the average output voltage.



FAULT DIAGNOSIS

Chart 42

B1/1 FM Demodulation Checks

Buapect opanation of
B IC108{a)
comparaior chicult, See
Note &,

Suapect operation of
B1/1 1C108(c) switch.

Suspect oparation of
#171 10202(b} and
ICR29 arnplifiers of
1C217¢), IC215(e),
M9{a) awitches.

Suspect operation of
Bt 10100(a} ard (b}
de-amphasis clrouit,

1C108(c) and (6} SOKHz
LPF sirou#,
See Note 3.

Suspect opecation of
BA/% IC105(a) to (8
rrbeoe sircut,

Tout itstrument in Tx oot IPatmart i Lok
TESY mode. Set up and Listen mode. Set
Frastresnart ag par wmmw
Note 1. Note 2.
Arethe
10.7MMz
Cper: the AGE joop and signal levels
deiva ¥ extarnaly, Soe IW_ m%wmngc —NO. on B
Note 4. TR Gy - 110171 and
14 appROx,
-2568m?
Yis
Suspect operaion of Apply 1Kz modutation Suspect operation of
relovent mput switch of with 50Kz devistion to B1/11C102 fimiter oe
attonuator. 1 10.7MMz inprst K>104{b} and {d) fogic
Soo Note 5, sigrel to PLETPLG, circult arees,

Sugpect operation of

ICa8{a} and () Paak

Detacor cireuitry on
B2,

Suspect cparation of
B/ 1GH07
demodutator chip (Ses
Nate 7}, of tollowing
LiB1teLtE2 LPF
circuit area.

|

YES

la the 10MiHZ
signal level
of: BiA

1108
B

SVpicpk?




244830116 (811 Autio Processor Board - Sht. 8}

NOTE 1.
Operation of the S0KMz LP AF Filter is coverad in Chart 41 or 42, Gofo the
radevart chart (depending wheather in AM mode or FM mode} i the BOKHz? fitter is

suspected,

Ortherwise, seloct T3t TEST mode with TX FREQ=100MHz. Set Mod Moter to FM
with IF Filtar=300KHz2, AF Filter=0.9 to 2.4KHz, Distortion=off and Deemphasis=off,
Select the ANTENNA input port and apply & 100MHz signal at OdBm, with 1KHz FM
and devistion of S50KHz,

NOTE 2,

Bift 1G221 is & 4th order Butterworth switched capacitor fitter, whose it off
Foquaticy is determined by the clock frequancy on gin 2. # parforms the 300Hz,
3.4KHz and 15Kz LPF functions. The cutcl frequency is 1/50 the applied clock
fraquency, Mowaver, input signais cloge 10 the clock frequency will alias through
the fifter, 'This is a problam when the cutoff frequency is 300Hz, as the clock
frequency is than 15Kz which lies in the sudio hand. For this reason, the anti-alias
fiter basod around £11/1 1C220(a} has a switchabie low pass cul-o¥ Fequency of
800Hz or 50KHz. The BOOHz cut-off fraquancy is used when i 300Hz LP mode.

Fiter Cuiotf Ciock Frequency
300z 15KHz
3.4KHz 1702
1EKH2 T40KHzZ
NOTE 3.

‘The clock frequency for the swilched capacitor fiker B1/1 0224 is generated by the
phase locked loop VGO, 84/ 10224, The VCO output is divided in frequency by
cascaded binary courters IC226 and 0227, The division rata is programmed via
the microprocessor data lines to ping 1, 8, 10 and 15 on both devices, The divided
cutgedt phese is then compared to a SKHZ refarence supplied to 8111 1C224/14,
B1A R286 and £296 fonm the PLL foop filtker, 287, R29S datermitw the VOO
operating range up 16 100KH2 ant C207, R248 paraliel R3S determine the VCO
oparating range betwean 120Kz and 1MHz.

If the PLL i faulty, chack for the presence of the SiHz refarence signal at SVpk-pk
on 10224114, Then determine whether the VOO has any oulput fraquancy at all. If it
doas, oithar the dividers are faully, or the phase comparstor in 1C224 is at fauit,

NOTE 4,

B/t H0200¢b} s & 2t order Low Pass Filker which filters out the switched capacitor
clock frciency. It has twe selecied cutoff frequencies to cover a 15KHz to
YECKH 2 dock range:

IC219{e) and (d} open gives a cuteff = 32KHy,

$C218{0) and (0} closed gives a audoff = 1Kz,

NOTE 5,

The fiters have worked at the audio fraquencies used in this chart G.e. inthe
passbard). To verify the fHter fraquency rasponses, the chert can be repeeted
usirg seitable audic frequencies for each filter, Atternatively, Remove link from B/t
TP204 and inject an awdio tracking generator inta TR204 and see the swapt
response on & spectrurn analyzer.



FAULT DIAGNOSIS

Select Tx TEST AF
Fitter + 300Hz LP and
change the 100MHz FM
mod, rebe from 1KHz o

in a JOOH2

Buspact opuration of
B/t 1C218{0) switch.

signal
prasant on Suapact operation of
BY1 102218 B4/1 I0220e) LPF.
At approx.
SVpk-pk?
YEB
;;q‘m Selact Tx TEST AF
crogant on Fitter = 15KHz {.P and
81 IC21/5 YES--j»] change the 100MHz FM
mod. reda kot 200Hz

to 1KHz,

Chart 43

B1/1 Demodulation Filter Checks

B1/1 Demoduiation
Flitar Checke,

Tost instrument in Tx
TEST muode, Set up
Instnsmant a3 per
Nats 1.

Selpct TX TESY AF
Filter « TEKHZ LP,

Suspect operation of
B I0220(=) LFF o
IC218(d) awiich,

*YES

s a tHHz

Suapect B/t 1222,
15223 fraquency
starxlard ciroult aron,

YES

Suspect oparation of
phase lockad loog
driving BH? 10221,
See Note 3.

S 102042
2 BVpk.pk?
See Neta 2.

YES

is a 1KHz
signal
preeent on
Bt TP204
&t 4dprox.
BVpk-pk?

i p 1Hz
signal
proaent on
Bt IC2N/B

ak appeox.
BVpk-pk?

YE S

preasrs on Suspect aperation of
Bt NC-—et  B17T I022000) - (c}
Ka1eidar J00HZ, HPF.
Bpprox.
SVphopk?
Select Tx TEST AF Suspact oparation of
Filter = 815 1IC208) LPF,
0.3 10 2.40Hz |LP. Sew Noke 4.

Suspect oppration of
B #0221 LPF.

in a 1KHz
signal
prasent on

BiM 025

No fault found, See
Note 5.
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Associated Circuit Disgrams:

2449311131 {Imerconnesctions Diagram).
Z44830/103 {A4/1 10.7Miix |F Board).
7448301110 {B2H1 Microprocessor Board).

NOTE 1.
Hinge out the B1/1 and B2/1 cirouit boards. Remove B2 PLT and apply & DC volage of 4V i
PLT/2, Select SPEC ANA mode with REF LEVEL=0dBm. Selact ANTENNA port.

NOTE 2,

The input attenuators provide changes in receiver sensitivity in 100B steps. To obtain the 0.560 REF
LEVEL reschkition batween these steps, the log amp signai is artificially lifed by summing # with the
vollage on B2/ TP23 using IC72(c).  With ANTENNA inpid selected and & REF LEVEL of 0d8m,
however, rio 1if is applied, The voltage on TR23 should be 0V, (Max. §iff would make TR23 -1.8V).
The vottage or: ICT2{c)/10 is the video Fiterad input voltage from PLT, The sional is first attenuated
by AZ49 to RE21 by 1/1.32, Hanve, the voltage, in this case, on IC72{cy/10 shoukd be 3.03V. The
video filters, based around TRZS fo TR2S have out off equencies of 19.8KHz, 3KHz, 65CH2 and
UGHz respectively, They are used for SBPEC ANA IF Fiter sefiings of 300KH2, 30KHz, 3KHz and
200Hz respectivaly.

NOTE 3
The franster function for B2/t 1C72(c) is Vout = (1,32 x Vi) - (032 x Vilp23). Therafors, the
wottage on B2/1 1C72{e)/8 should be 4Y.

NCOTE 4.
in 104B/DIV mode, switch B2/1 ICT1{) is open, giving the transfer fundtion for B2/ ICT2(d} of Vout
= VICT2/8). Therefore, the voitage on BRA IC72{c)/14 shoukld be 4V,

NGTE B,
in 28RV mode, switch B2/ 1C71 (b} is closed, giving the transfer function for B2/ 1C72{d) of Vout
= {3.32 x V{IC72/9)) -11.6. Therefore, the voltaga on B2/1 IC72(c)/14 should be 1.7V,

NOTE 6.

When using the ANTENNA port, changing the REF LEVEL from 0dBm to 0.5dBm places & further
10d8 of attenuation in the receiver inpet and so the log amp signal is artificially raised by 9.508. The
voltage or: B2/t TP23 should now be -1.9V. This is negatively summed with the log amp volage by
B2 ICT2{c)

NOTE 7,

Hinge out the BY/1 and B2/t circuit boards. Remova tha connecior from B2/ PLT. Connecta
trackirg generator 1o PLT/2 (making a OV connsction snywhare that is corversant on the B2/1
board). Using & suftable probe, vbserve the swept frequency response on B2/1 iIC72{6110.

NOTE 8.
The videe filter cutoff frequency automatically varias according to which RES BW is selected. Using
tha table below, verify that sach of the Bters (placed in circult by B2/ TR26 fo T1R09) has the corect

rasponse.

Fiiter Selected RES BW Cut Off Frequency
TRER/C128 300ME 9Hz

THE8 7 C124 3KHz 6§50Hz
TRE2?/C123 BOKH IKHz

TH28/C122 3O0KH2 16.8KHz

Suspect operation of
B2/t 1Ceg or IC72(D)
circuit areas.

SBuspect operation of
B2/t R218, R220, R
and R234 circult area,

Suspact operation of
8271 1C72{c}.




FAULT DIAGNOSIS

aperation of
or [CT2(0)

oporation: of
B, H220, R22Y

b ICT2(c).

N

PPR—Y

is the voltage
an B2A
G210
vorrect? Soe
Note 2,

YES

is the voltage
on 82N
iCr2(0)/8

Suspect operation of
B2/1 ICT2(d) or ICT1{b)

-NO

Chart 45
B2/1 Processing of Log Amp Signal Checks

B2H Processing of Log
Amp Signal Checks.

. Set up instrument as

pex Note 1.
| [
_ for furthet fault
Circist areas.,
symptams,
NG
is the vollage Suspect
on B2/1 Change the SPEC ANA video ﬁ!t‘:r): m
IC72(d)/14 YES—  VERT SCALE to
around 821 TRGto
corrext? See 248/, TR20
Note 4. ‘
is the voltage
Change the SPEC ANA
Suspect operation of on B2/t VERT SCALE to
B2 IC72(d) o8 IC71(5) 1N 1C72(d)/14 YES®  odBDIV and REF
circutt areas, now correct? LEVEL fo +0.50Bm
See Note 5. R

is the voltage
on B2

IC72{d}/14 =

+4.6V7

ts the voltage
an B2/

ICT2(0B =

+4.6V?

T ! }
Suspect aperation of & X Suspact operation of
channet ADC B2/1 Suspec : ‘:”C;‘zm of B2/1 1060 or ICT2(b)
044, Be/ (@) GirCuit arens.
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Associated Circuit Diagrams:
Z44B3014 40 (B2 Microprocessor Board),

ROTE .

The instrument may be fited with either a TOXO or OCXO. This chart applies io both types
of standards. The frequency puliing ranges of the OCXO and TOXO are + 150Hz and +-
300:2 respactively, for the 5V controt voifage rangse. Therefore, fhelr culput requencies
shouid be vary ciose to 10Miz regardiess of what steering voltages are applied 1o tham on
thesir controt pins.  The cutputs are 5Vpk-ph square waves and can be ohserved on B2/
PLB

NOTE. 2.

The extamal standard (when suppiied} enters B2/1 on PLA/Z and may be 1,2,5 or 1iMHz. #
is buftored by B2/1 TR2 and IC82(e) onto TR, B2M1 10 is o PAL, whose referance
frecuancy is provided by iC3th)/10 in the Instruments intemal reforence loop. The external
standarc passes directly to 10173, but aiso vis ICMa), a duat 4 bit counter, which provides a
furttier half, fifth and tenths of the standard to pins 4,5 and 6 of 101, Giver the Instremernt
reference, iIC1 is able 10 decide the frequency of the exterat standard and chooses the
redgvant straight or divided version, such tha its oulput frequency on pin 13 is aiways 1Mz
This $MHz signal is then divided by 8 by 1C5{a) to give & 125KH2 signa?, which is compared

to the 125KH2 divided frequency standard output from IC3(bY13. 1C4{b) acts as & phase f;‘;”;;mm"‘
detacior. G 0 fau A m
For QUXO operation, R223 is removed, as the OCXO steering voltage operates ina ha;nr1 { hammm
negative sense to the TUXO steering vollage. When no externa standard is present, the or further

voiiage on 1C4(by4 is OV. SYmpioms.,
NOTE 3.

The valtage on PLE/S is the OCXO/TCXO conirot voltage. # is the sum of the filtered output Yf:ES

from B2/ 1C4(c) and the frequency standarg celibration controt voltage from IC75(0). The /
froquency standard condrol voltage is genarated by the duat DAC, B2/t 1051, The output /|52 20MH2
from 1075¢a) reprosents the COARSE control and that from IC75(b} the FINE contrel. Both / BVpkpk
vary batween 0 and -5V, as the COARSE and FINE values are adjusted in the FREQ signal
STANDARD CAL screen. Their relevant weights arg set by R12 and R14. The COARSE present ¢n
control is capable of changing the QCXCGITCXO betwaan the full range of OV and 5V and so | B2/ TP5,
its operation and vaie shouid always be checked if the voliage on PLES is greater than 1V h iocked to
from 2.5V \‘\. the 10MHz2
Vo onH2/
KOYE 4. \ PLEE)?
‘The operation of the 20Miix phase locked ioop will now be chacked, B2/1 IC7 is a phase |
lacked loop chip containing the phase detector and VOO, R16 is ramoved o bragk the joop. —
Connact the R16/ 17 node to OV, 1C7 should then osciliale at fvary) approx. 20MHZ, to ND
aflow fawit tinding to proceead,
Remove B2/ R
Sea Note 4.
) J—
/ 1a an approx.
20MMz
i BVpi-pk
(\ signat
. presenton
Y B2/t TPS?
R— S—
YES
J— h S—
/18 8 SVpk-pK
Suspect operation of / signal
#2711 iCo(a} and ) / presenton
divide by 4 circuil. 4—NO{  ICTB with
{Don't forget B2 K16 Y approx,
when finished. | Y frequency
Y 5MMz?

46882-310



FAULT DIAGNOSIS

Chart 46

B2/1 10 MHz Clock Generation and Distribution

B2r1 10MMz Clock
Ganeration angd
Bigtmibution,

Ensura noexternal l
standard is fittet i thi
staga o the instrumen
{via back panel
socket),

i ' fraquency o . "
Suspect aperation of / reference Swgggggﬁi"gﬁ of
B211 1C76(a). \ output JHe-»
\ comect? See  / raforence.
h \ Note 1 ]
/
\w..:(.ﬁs_‘_.f
N —y
) [ Aethe
P / N\ fo1oMHz
( J satoMHz square wave |
| cg:nf:l?gm e B % A, Th ! apreme [ Cleveson |
L3 3 4 / { Silare wave \ / B3/1 y
| for turther faut and TR3¢ fransistor (€ "PO\  presenton €O L S0 e )
: symptoms, driver stages. ", Ban / Y opluiand  /
i S i
\\ IC?6{ay3? / ' PLYD /
e ; Y approx. /
s \_ VKK
4 b
[ 15 2 20MHz \ jr
! , 2 YU, ——
/ 5vpk-pk ' / lathe BG \\ T ",
/ signal | voitage on / is spprox
preseston / 5 /. @BV presem i
\r B2 TP5, g y&si g2 Pi,f(s ‘€ VES.{ on the B2/1 y . Sus%eg?ﬁr{abt;on of
| ffockedto  / ) 2“5\,",,' Dsée / Y RIOAUNCE S i :
Y thetOMHz v “Nows S Y, node? I
\ onBan |/ ", [ —
\ ey /ey o N
7
N —y \
.\ ' i 8 125KHz ;omsa
Suspect operation of EVpk-pk S 1.28MHz
i Remove B/1 R18. 8211 1C75d) or FREQ ;o squarewave N\ . BVpk-pk
i See Note 4. STD CAL circuitry. v presenton L stuare wave
Soe Note 3. \ B2 4 Y, presenton
L IC4(bys? / \ B2t /
/ . lcspye? /
YES [T
— v YES
£ 16 an approx. \ o \ -
20MHz Suspect VCO s OV :
,-'/ SVpk-pk \ ] » operation of B2/ ICY. %‘;??gﬁff;ﬁ?g ;: §<~ ______ YES- S presenton S SBuspact operation of |
\\ signal / NG {Don't forget B2/1 R16! | 10 fHtor crouit aree | N 8211 / L BEA i)
. presenton  / when finished). | d L |
Y B2 TRE? /f ’ N __,'-
\\- ....... W: ......... —. NO
YE
—Y
/s a 5Vphepk \
,.f' signal \ Suspect phasa y
/ prasent on Y getactor operation of Suspact operation of
HC7/3 with SYEG.. g B2 IGY. {Don't forget 821 external standard
' apprex, / 821 R18 when circeitry. See Note 2.
Y kequency finished).
Y\ sMHz? [/
Y yi
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Agsoviated Clrouit Diagrarms:
449917230 (2945A Interconneciions Diagram).
448301181 (B3t Analogue Cellutar Controdler Board).

NOTE .

A microprocessor faudt would prevent the analogue ceffiar option from beginning to run.
Symptoms of this may be an inability to enter SYSTEM or Cell mode, crashing of the
instnament having ardersd SYSTEM or Cell mode, the inabiily of the instrument to power
up when Baft is fitted, or that the rumber after ‘Analogue Systams Card’ in the HELP /
SETUP screan iz not

NOTE 2.
Presa the MEM key and anfer '(°, '1°. Press SYSTEM key. Press 'Cell’ softkey. Select
'NMT 450/900" {this may require & password). Press MANUAL softkey.

NOTE 3.

it has been established that B3/1 s generating modulaion. This moduiation is then used o
modulate the instrument signat generator. Assuming the modulation is cotrect and suitable
for the radic under test (f not, check SYSTEM settings) and that the radio under test
responds cormectly, the reply is downconverted by the Instrument receiver, demodulated
aryt ratumed to B34, Clearly, incorrect oparation couk! imply a fault at any stage in thig
process. In order to condemn B3/ # s therefore necessary {o aiiminate incorrect oparation
of the instramaent signal generator and receiver using the reievant shartis) found in Chart 3
{Charis index). Altommatively, use Chan 53 (B3/4 Receive Chacks) to eliminate the
pousibility of & 831 mceive fault,



FAULT DIAGNOSIS

Chart 50
B3/1 Analogue Cellular Option Checks

Analogue Cellular
Option Checks

is the B3/1
failure
indicative of a
MiCroprocessor
fault?
See Note 1,

Go to Chart 51.
(B3/1
Microprocessor
Checks)

YES

NO

l

Set up instrument
as per Note 2.

is & 1.2KMz/
1.8KHz fisk
signal present
on B3/1 TP24
at approx.
1.4Vpk?

Suspect the
fransmit
Oyl FUNCHORAI LY OF
B3/1 or SYSTEM
settings.

Goto Chart 52,
{B3/1 Transmit
Checks)

YES

Is operation of
the instrument

AF sections
suspected?
See Note 3.

Goto Chart 1
{Charts Index) for
further fault
symptoms.

YES

NO

v

Go to Chart 53,
{B3/1Receive

Checks).
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Associated Cireuit Diagrarms;
44001/230 (20454 Interconnections Diagram}.
£4830/18¢ (837 Analogue Ceiiular Controller Board).

NOTE 1,
The signal on B3/ 1012/19 is a fault indicator. Ite absence indicates a fundamental

fault. indtialy, check the connections on B3 1C13, 1C16, IC17, 108, IC1C,
1C11¢a, b and d), 1C7(b) and IC15.
Subsequently, check thet the voltage on 8371 IC13/10 and 1013/20 is OV at power-up and
bacomes +5V shorly after power-up. Ensure the 10MHz reference is present on B3/1
1C13715.

NOTE 2.
The aumber displayad after ‘Analog Systems Cand’ is 2 hexadacimal number, Convertad 1o
binry, it reprosents a number whase bits are defined as follows:

Bit 0 - Code running
# low, re-parform: this fowchart checking more thoroughly,

Esit 9 - 1G22 clock tick

H low,

i gate amay is 1SS 4, connect B34 TP27 to GND and monitor TP33 for a squam wave,
the square wave (g nct prasent, the device is not progresnmed, therefore chinge device.
Check connections on B3/1 IC22/8, 10, 11, 12, 43, 18,17, 18,19, 20, 22, 23, 24, 26, 27 and
52, # good, chenge device,

Bit 2 - DEP's prosent
i fow, check connections on ping 18, 20, 40 and 42 on B3/t 1C23,
1024 ands 1025

Pit 3 - PSP boot code sent
i low, check B3/t 1023/45

£it 4 - DSF2 boot code sant
If low, chock B3/t C24/45

Bit § - DSP3 hoot code sent
If forw, check B3¢ [C25/45

it 6 - DEP boot code confirmed
if jow, chack connactions on B3/1 102311, 8, 4, 5, 8, 3B, 44, 66, 67 and B8,

Bit 7 - DSP2 boot code confirmed
H kow, check connections on B34 1C24/1, 3, 4, 5, 6, 38, 44, 66, 57 anxi 68,

Bit 8 - DEP3 boot code confinmed
if low, check connections on BAA 102674, 3, 4, 5, 8, 3B, 44, 66, 67 and &8,

Bit g - DBM application loadad
if jow, chack connections on 837 1028/7, 8.8, 11, 12, 18, 14, 15, 32, 33 and 34
Pit 10 - DSP2 apphcation aded
1¥ low, check connections on BA/1 102477, 8,9, 11, 12,13, 14, 15, 31, 32 andi 33

Bit 11 « Mamory battery voltage
# low, chack the battery voitage on B3 PLL2. Yhis should be 3V,

Suspact B3/1 1C20
or IC21. Likely to
be an addressing
or chip enable
problem.

T

YES

is the
waveform on
B3N G125
4 square
wave?

NO

Suspect B3/1
IC21. Check
conneciions and
then replace 1C.

Mict

L mE

conn
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Associated Cirouit Diagrams:
44991/230 {2045A Inferconnections Diagram).
44830/181  {B3/1 Analogue Cellular Controller Board).

NOTE 1.

Switch on Instrumerd. Pross the MEM key and emer '0, "1". Press SYSTEM ey, Press
‘Coll' softkay. Sefect 'NMT 450/000 (this may require 2 password). Prass MANUAL
softkey.

NOTE 2.

# hag been established that B3/ is genearating modulation. This moduiation is then used 1o
modulate e instrurment signal generater. Assuming the modulation is correct and suRabie
for the radio under test &f not, check SYSTEM sattings} and that the radic under test
ragponds correctly, the reply is downcorverted by the instrumerd receiver, demodulated
and retumed to B3/1. Gloarly, incorrect aperation could imply & fault &2 any stage in this
process. In order to condemn 8371, it is therefora necessary o eliminate incorect
operation of the instrument signal generator and raceiver using the relevant chari{s} found
inChert t {Charts Index). Alternatively, use Chart 53 (B3/1 Receive Checks) to sliminate
this possibility of & B34 roceive fault,

2

m

Goto Chart 1 ;;
{Charts Index) for YES E
further fauit |
symptoms, |

G
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FAULT DIAGNOSIS

h 4

B3 fransmit
modulation is
prosent.

is operation of
the instrument

RF sections
suspected?
Ses Note 2.

Go to Chart 53,

{831 Receive
Checks).

YE

B3/t Transmit
Checks

Set up Instrument
as par Note 1.,

s a 1.2KHz/
1.8KHz fisk
signal
present on
B3/1 TP24 at
Approx.
1.4Vpk?

Suspect B3
1G22, connection
between IC22/33

and IC26/28, or
IC23/53 on which
should be prosert
300nS negative
pulses every
4.8u8,

NG

s a 50KHz
Square wave
present on
B3/1 1C26/28
at 5Vpk-pk?

YES

Chart 52

B3/1 Transmit Checks

Is a 1.2KH2/
1.8KHMz fisk

sighal Suspect B3/
present on YES—»  [C31(a) circuit
B3/t TP21 at area.
BPPIOX.
1.4Vpk?
NO
s a 1OMHz Check connects
sguare wave bet B3/1
present on N s i
IC26/8 and
B3/1 1C26/6 IC11/13
at SVpk-pk? "
YES
is a periedic
waveform
{high for Suspect B3/1 1C22
100nS, low I or connaction
for 200nS) © between IC22/358
present on and C26/2
B3/1 IC26/2

at 5Vpk-pk?

Is data
presemt on
83/1 1C26/17

Suspect B3/t 1026
or IC30.

NO

.

Suspect
connections on
B3/1 1C22/34 or

1C25/52.
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Associated Circuit Dlagramns:
44001/230 {2045A interconnections [Magrar}.
448307181 (B3ft Analogue Ceidlular Controlier Bourd),

NOTE A,

Thig chit witi test the B3/1 raceive section indepardently from the rest of the instrumant by
disconnecting the B3/t modulation input and oulpks and connecting them together fo form a
loopback test, Addittonally, an external power supply will be used o drive the log amp
detect ine 1o miris the prasence of a delected IF signal from the receiver

Remave cable from PLE and connec! an external power supply set to 0V 1o PLE/Z.
Remove cables from PLB and PLD. Link PLEZ to PLOY2,

Switch on Instrument. Pross the MEM key and anter '0’, 't", Press 8YSTEM key, Prass
'‘Coll" softkey. Select 'NMT 450/000" {his may require a password). Press MANUAL
s08key,

Suspect 831
1528,

is data
= s prosent ¢
8371 |C28
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FAULT DIAGNOSIS

Press the DATA
ey,

Suspect 5371
JC29{a) circuit
area.
Suspect BY1
€82, (Pins 9, 10
ard 11 should be
OV, +5V and OV prendously
respectively). appear on
B3/ TP237
YES
Does the
Suspect mod gignal
oonnection prasont on
between B3/1 [ 831 1P24
TP24 ard PLB/2. also appear
on PLD2 ?
No fault fourd with
log amp detector.
Suspect B3/t Problem mayiiein
ic22. Bafidemod |¢ ‘T
section which will
row be chacked,

Chart 53

B3/1 Receive Checks

B3/t Receive
Checks

\u

Set up nstramen
ag per Note 1,

y

The log amp
signal detect
cirewdt will now
e chevked.

YES

Incroage axt. psu
voltage unt
vottage on Byt
PLat2 switches
10 +5V,

YES

Reduce ext. psu
voltage until
vehiage on BaN
PL2 returns to
9V 10 check
hystoresis.

Suspect B3/t
1C.29¢b; circuit
area

Suspect B3/1
Ko204b) circuit
areg, in particutar
RA37, R6Y, RSB
or RGBS,

577



Chapter 6

REPLACEABLE PARTS
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REPLACEABLE PARTS

introduction

Each sub-assembly or priated circuit board in this equipment has been allocated a reference
designator code, e.g. AQ, Al, A2 etc.

The complete component reference includes is reference designator as a prefix e.g. AZCE
{capacitor C1 on sub-assembly A2) but for convenience in the text and diagrams, the prefix is
omitied unless it is needed {0 avoid confusion. However, when ordering replacements or in
correspondence, the complete component reference should be quoted.

A cross reference {able showing major module designations to IFR part numbers is provided in
Appendix A,

Component values

One or more of the components fitted in the equipment may differ from those listed in this chapter
{see Supply statement below),

Components indicated by an * (or SIC) have their values selected during test to achieve particular
performance limits. This may mean that in some instances no component is fitted.

When there is a difference between the component fitfed and the one listed, always use as a
replacement the same type and value of component as that found in the equipment,

Component spares and assemblies

Supply statement

(a) FFR satisfies its material requirements by purchasing components from leading suppliers, who
may manufacture in many countries. In most instances, components with different identities
and shightly different specifications will be acceptable 10 us and will be identified under a
single JFR part pumber regardless of manufacturer.

The {FR part number is the definitive reference. Service manuals and recommended service
parts lists will give an example of one of the manufacturer’s devices that meets our
specification requirement.

We reserve the right to supply in manufactured equipment or for service spares any item that
meets the requirements of our part number.

(b} It may be necessary (due for example to obsolescence) {0 supply an iiem with a different IR
Ltd part number from that identified in our published documentation. Supply of such an
alternative fiem is deemed to satisfy, in full, the requirements of any order or contract.

TFR 1id warrants that the device supplied under our part number will function correctly when
placed in the correctly identified cirenit location for such a device in the relevant product.

Component numbering

As part of a policy of continuous development, circuit changes may take place which results in
components being no longer required. This can result in breaks in the nombering sequence of
components, Sequence breaks are also present where specific sections of a board use component
numbering which start from a specific number. e.g. C101, D101, R10L; C201, D201, R201 etc.

PCB connections

Muany of the connections to the printed circuit boards are made through straight multi-pin
connections, with the male contacts formed by separate square terminal pins, each 0.64mm thick
and 3.97mm high. The part number of these pins is 23435/188. Each ‘way’ of the connector uses
one pin.

Note: these pins are a force fit in the printed circuit board. Take care not to damage the board
when removing a pin.

6-2
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REPLACEABLE PARTS

Some boards use straight pins which are supplied mounted in plastic header strips. There are two
sorts: a 36-way single-row connector, part number 23433/121, and a 72-way double-row connector,

part number 23437/025.

Other connections are made using right-angle pins to form a side entry connector. These can have
singie or double rows of pins. There are two types of pins used. Part number 23435/120 1s used
for the row of pins adjacent to the circuit board, Part number 23435/112 is designed to form a
second row, over the first. Fig 6-1 Side entry male connector construction, shows this. The part
number relates to a sirip of 36 pins. The required number of pins is cut from the strip as
appropriate. Where keyways are reqaired, the pin occupying that position in the row of pins is
removed, This should be done vsing small pointed pliers, before the pins are inseried into the

board.

To avoid repetition and possible confusion, references 1o these connections have been removed
from the parts lists of individual boards. The listing for these pins is given below.

23435/112  CONNECTOR MULTIWAY, PCB HEADER-PIN, 36 WAY, RIGHT = BERG ELECTRONICS
ANGLED, 2.54 mm PITCH, PINS GOLD PLATED. 5.11 mm LONG 75168-107-36
23435/120  CONNECTOR MULTIWAY, PCB HEADER-PIN, 38 WAY, RIGHT  BERG ELECTRONICS
ANGLEE, 2.54 mm PiTCH, PINS GOLD PLATED. 2.57 mm LONG 75168-161-36
234351188  TERMINAL CONNECTOR-PIN, 0.64 mm SQUARE, 5.97 mm BERG ELECTRONICS
HIGH, PCB MOUNTING,SINGLE ENDED, PHOSPHOR BRONZE 75401-00%
23435/121  CONNECTOR MULTIWAY, PCB HEADER, 36 WAY, STRAIGHT,  BERG ELECTRONICS
2.54 mm PITCH, STACKABLE, PINS 0.64 mm SQUARE, 5.84 mm 75180-102-36
HIGH, GOLD PLATED.
23437/0256  CONNECTOR MULTIWAY, PCB HEADER, 72 WAY, STRAIGHT, BERG ELECTRONICS
TWO—HQW, 2.54 mm Gﬂi{), FPINS 0.64 mm SQUAQE, GOLE 78844-802-72
PLATED.
{ & pin strip, out trom
! mmm‘;&w / 234387142
{ : & ples trip, cut from
e TIAIEZ0
)
Front View
Fig. 6-1 Side entry male connector construction
Ordering
When ordering replacements, address the order to our Service Blivision {(address at rear of manual)
or nearest agent and specify the following for each component required:-
®  Type and serial numnber of equipment, as given on the serial namber label at the rear of the
equipment. If this is superseded by a model number label, quote the model number instead of
the type number.
& Complete circuit reference.
#® Description.
® [FR part number.
Note ‘ Oaly IFR-specified parts should be used, as the use of other components might violate safety
™ provisiens.
48882-310 6-3



REPLACEABLE PARTS

Electrical components

Cir. IFR part Description
Rel. number

Overall assembly A0

When ordering, prefix circuit reference with AQ.

44891/230 Complete unit

C101  26386/987 CAPACITOR CERAMIC 10nF+710% 50V AXIAL

o C102

C103  26582/421 CAPACITOR POLYESTR 4. 7uF +/-10% 63V BADIAL
C104  26343/446 CAPACITOR CERAMIC 180pF+/-2% 63V RADIAL
G105 26373733 CAPACITOR CERAMIC 1nF+/-20% 300V FEEDTHRO

FB1 23635/845 CGORE BEAD FERRITE&mmDIA 10mml.G 3mmiD
to Fi36
FB7 23635833 CORE BEAD FERBITE4.2mmDIA 55mml G 1.8mmiD

F&1 23411/060 FUSE TIME-LAG 2A20x5mm GLASS SPIRAL
FB2 23411074 FUSE TIME-LAG 10A20x5mm CERAMIC

2 23642/908  WOUND INDUCTOR WIDEBANDHF CHOKE BEAD CORE 2.5TN
i3

£31 23646/108 LOUDSPEAKER AOUND 8R200mW 2.25inDIA G.85inDP

a1 25761/005 RESISTOR-VAR 50K 20%250mW PANEL-MTG
e R3
RiGt 247737273 RESISTOR 1K 2% 280mW250V 100ppm AXIAL

SA 23467161 SWITCH SLIDE DPCOPANEL-MTG
88 23465/809 SWITCH ROCKER 3PCOON-GEE.ON PANEL-MTG

SKA 23443449 CONNECTOR-RF BNC SKT5¢-OHM BULKHEAD
SKB 23443449 CONNECTOR-RF BNC SKT56-OHM BULKHEAD

SKC 234431442 CONNECTOR-RF BNC SKT56-OHM BULKHEAD
H2

SKD 234431442 CONNECTOR-RF BNG SKT50-OHM BULKHEAD
162

SKE  23443/442 CONNEC'{OH»R? BNC SKT80-OHM BULKHEAD
162

X1 23423117 CONNECTOR MAINS PLUG3-WAY RFFILTR PANEL-MTG
X2 44891/148 FAN AXIAL ASSY 12VDC 80mm 5Q 26mm 5025

X8 234671260 OPTO SHAFT ENCODER MODULE

Xg 448911132 POWER LOAD RF 20dB

Manufacturer Manufacturer's

part number
issue 054
KEMET C114-K-103-K6X5-CA
MPE A1B- or M2B-472.01B
BC COMPS 2222-678- or 2222-68
SPECTRUM CONTROL 11124751

FERROXCUBE  4330-030-33200
FERROXCUBE  4313-020-1517

LITTELFUSE 0213002
SCHURTER SPT-0001-2514

FERRCXCUBE  4312-020-36700

WELLSOUND  AOS7RN

BOURNS 82C1A-E28-B18

ROHM CRB25-G-X-1K

C&K 5202-03-1-88-03-G
EATON 8130K20-H15V51-MOD

AMPHENCL 3110
AMPHENCL 310

RAGIALL-TRANSRADIO H-141.563-
RADIALL-TRANSRADIO A-141-563-
RADIALL-THANSHADIO R-141-563-

SCHAFFNER  FN365-4/01 or FN365-

BOLURNS ENATJ-B20-L00064

6-4 .
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REPLACEABLE PARTS

Cir, IFR part Description
Hef. number

RF Oscillator AAT1

When ordering, prefix circuif reference with AAL

44830-160 Complete unit

ot 26386/863 CAPACITOR CERAMIC tnF+/-10% 50V 0805
ta C3

G4 25386/762 CAPACITOR CERAMIC 22pF+/-5% 50V 0805

€8 25386/898 CAPACITOR CERAMIC 5.6pF+/-0,1pF 50V HI-Q 0805
Cé 26386/824 CAPACITOR CERAMIC 100pF+/-5% 50V 0805
107

B 28381530 DIODE BB215.. VARL-CAP2.2pF@28Y MK-GREEN SOD8D
to b2 :

L1 23642/535 INDUCTOR 1ub 5%MOULBED 3.2x2 5mm
o b3

A 248111175 RESISTOR 1K2t 1% 250mW200V 50ppm MINIMELF
"2 248114 RESISTOR 8258 1% 250mW200V 50ppm MINEMELF
K] 248111928 RESISTOR 121R 1% 250mW200V 50ppm L-| MINIMELF
R4 24321412 RESISTOR 338 1% 100mW100Y 100ppm 0805

5 24321411 RESISTOR 30K 1% 100mW1G0V 100ppm (805

A6 24321/410 RESISTOR 27R 1% 100mW1B0V 100ppm 0805

Y 243214411 REBISTOR 30R 1% 100mW100V 100ppm 0805

TRY  28487/866  THANSISTOR NPN NESS634..10V 6.5GHz MKD-R24 SC788

Manufacturer  Manufacturer's

Issue 005

AVX
AVX

AVX
AVX

MEGGITY

VM
VT#

part number

0805-5C-102-KAT-1A 0
0805-5K-220-JAW

0805-5K-5HE-BAW-TR
0805-8A-+01-JAT-1A 0

3612-7-1R04

£01-0-1K21-1%-50ppm
501-0-8258-1%-50pom

BEYSCHLAG  MMAQ04-50HF-1%121R

VTM
VIM
ViM
ViM

NEC

503-0-33R-1%100ppm
503-0-30R-1%-100ppm
503-0-27R-1%-100ppm
503-0-30R-1%-100pom

NEBS634-T1



REPLACEABLE PARTS

Cir. iFR part Description Manufacturer Manufacturer's
Ref.  naumber part number

Input mixer A2

When ordering, prefix circuit reference with A2.

44829-022 Compiete unit Issue 009
C1 26386/992  CAPACITOR CERAMIC 330nF+/-10% 50V 1812 PHILIPS 1812-2B-334-K9RB
C4 26386/875  CAPACITOR CERAMIC 10nF.+/-10% S0V 8805 AVX 0805-5C-103-KAT-1A 0
o &7 .
ca 263867760  CAPACITOR CERAMIC 220nF+/-10% 50V 1210 PHILIPS 1210-2R-224-K9-BBC
(9
C18 2638675 CAPACITOR CERAMIC 10nF+/-10% 50V 0805 AVX 0B05-5C-103-KAT-1A ¢
Ci1 26386892 CAPACITOR CERAMIC 330nF +/-10% 50V 1812 PHILIPS 1§12-2B-334-K8BB
C12  26386/898  CAPACITOR CERAMIC 10CnF+/-10% B0V 1206 AVX 1206-50-104-KAT-1A 0
Ci3 28385870 CAPACITOR CERAMIC 1.5pF+/.0.1pF 50V 0805 AVX 0B05-5K-1R5-BAW-TR
Ci4 26386897 CAPACITOR CERAMIC 4.7pF+/-0,1pF 50V 0805 AVX 0805-5K-4R7-BAW-TR
Ci5  28386/72  CAPACITOR CERAMIC 2.7pF+/-0.1pF 50V 0805 AVX 0B05-5K-2R7-BAW-TR
Ci6  26366/897 CAPACITOR CERAMIC 4.70F+/.0.1pF 50V 0805 AVX 0805-5K-4R7-BAW-TR
Ci7  26386/70 CAPACITOR CERAMIC 1.5pF+/-0.1pF 50V 0805 AVX GB805-5K-1R5-BAW-TR
Ci8  25366/824 CAPACITOR CERAMIC 100pF+/-5% 50V 0808 AVX 0B05-5A-101-JAT-1A 0
Cis 28451008 CAPACITOR ALUM 47uF+/-20% 15V 6.6mmSQ RUBYCON 16-REV-47
(22  263686/992 CAPACITOR CERAMIC 330nF+-10% 50V 1812 PHILIPS 1812-2B-334-K9BB
2 28383932 DIODE HSMP-3810.. PIN1GOV MKD-EOL SOT-23 HEWLETT-PACKARD  HSMP-3810-TH1
Da 28335/870 DIODE BAT18., DAND-SWTCHMKD-A2 S0T-23 PHLIPS BAT18/11
D4 28383/962 DIOBE 8AHB0.. PIN TRIPLE160V MKD-80 807-143 SIEMENS BARS0
D5 28335/670 DICBE BAT18.. BAND-SWTCHMKD-A2 SOT.23 PHILIPS BATi8M1
b8 283717302 DIODE BZX84-C4V7.. ZENER4.7V MKD-Z1 80T-23 PHILIPS BZX84-C4V7
P12 28383041 DICDE BAG82., BAND SWTCH35V MKD-RED SOD-80 PHILIPS BAGB2
D13
iC1 284611464 [C-ANALOG MICROWAVE-AMPINA.G3184.. 4-PIN AV-84 HEWLETT-PACKARD iNA-03184-TRI
ce2 285311028 RF-MIXER DIODE RINGLMX156A-1.. METLF-PCK-8 MIN-CIRCUITS  LMIX-156A-1
10 236421064 INDUCTOR 1mH 10%UNSCRNED AR-CORE RADIAL TOKG 484HYFO140K
L4 236425535 INDUGCTOR 1uH 5%MOULDED 3.2x2.5mm MEGGITT 3612-7-1R0-4
Lis 23642718 INDUCTOR 220uH 5%MOULDED 3.2x2.5mm MEGGHTT 3612-7-221J
L16 236425535 INDUCTOR tuH 5%MOULDED 3.2¢2.5mm MEGGHTT 3612-T-1R0J
7 23842718 INDUCTOR 220uH 5%MOULDED 3.2¢2 5mm MEGGHT 3612.T-221-J
118 20642/535 INDUCTOR 1uM 5%MOULDED 3.2x2 5mm MEGGITT 3612-T-1R0-
119 236429 INDUCTOR 220uM 5%MOULDED 3.2¢2 Smm MEGGHT 3512-T-221+4
A3 248111167 RESISTOR 5628 1% 250mW200V S0ppm MINLMELF ViM 501-0-562R-1%-50ppm
A4 248114164 HESISTOH 4328 1% 250mW200V 50ppm MINFMELF ViM 501-0-432R-1%-50ppm
it 24B111153 RESISTOR 1508 1% 280mW200V 50ppm MINI-MELF VM 501-0-156R-1%-50ppm
Re 24811173 RESISTOR 1K 1% 250mW200V 50ppm MINIMELF VM 501-0-1KG-19%-50ppm
a7 24811/168 RESISTOR §19R 1% 250mW200V 50ppm MINL-MELF VM 504-0-618R-1%-50ppm
AB 24811157 RESISTOR 221R 1% 256mW200V 50ppm MINL-MELF VT 501-0-221R-1%-50ppm
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REPLACEABLE PARTS

Cir.
Redf.

IFR part
number

Desgcription

Input mixer A2 (conid.)

Re

At0
AH
Ri2
R13
A4
Ri5

Ri6
to Ri7

Ri8
H20
to R21

R23
to A25

TRt
o TR2

TR3
fo TR4

24811/155
248111160
24B811/903
248111160
248114185
248117181
24811173
248117181

24811197
24B11/158

248111173

26487/811

28435241

RESISTOR 1821 1% 250mW200V S0ppm MINI-MELF
RESISTOR 301R 1% 250mW200V 50ppra MINEMELF
RESISTOR 1882 1% 250mW200V 50opm L1 MINI-MELF
RESISTOR 301R 1% 250mW200V 50opm MINI-MELF
RESISTOR 3K32 1% 250mW200V 50ppm MINI-MELF
AESISTOR 2K21 1% 250mW200V 50ppm MINIF-MELF
AESISTOR 1K 1% 250mW200V B0ppm MINI-MELF
HESISTOR 2K21 1% 250mW200V 50ppm: MINGMELF

RESISTOR 10K 1% 250mW200V 50ppm MINI-MELF
RESISTOR 182R 1% 250mW200V 50pnm MINLMELF

RESISTOR 1K 1% 250mW200V 50ppm MINI-MELF

TRANSISTOR NPN BC§18-40.25V 170MH2 MKD-8G SOT-23

TRANSISTOR PNP BCX17..45V 100MHz MKD-T1 80T-23

Manuiancturer

VM
Vg
BEYSCHLAG
ViM
Vin
VM
ViR
ViM

Vim
VM

VTM

GENERAL SEMI

PHILIPS

Manufecturer's
part number

501-0-182R-1%-50ppm
501-0-301R-1%50ppm

MMAQ204-50HF-1%-18R2
501-0-301R-1%-50ppm
501-0-3K32-1%-50ppm
501-0-2K21-1%-50ppm
501-0-1K0-1%-50ppm
501-0-2K21-1%-50ppm

501-0-10K-1%-50ppm
501-0-182R-1%-50ppm

501-0-1K0-1%-50ppm

BCBB-40

BCX17



REPLACEABLE PARTS

Cir. iFR part Desgcription
Refl. number

2nd & 3rd mixer A3

When ordering, prefix circuit reference with A3,

44829-923 Caornplete unit

¢ 26878/402 CAPACITOR.VAR PTFE2.150F VERT-PCB
¢2 263431430 CAPACITOR CERAMIC 39pF +/-2% 83V RADIAL
3 263437488 CAPACITOR CERAMIC 22pF +/-2% 53V RADIAL

C4 26386/871 CAPACITOR CERAMIC 4.7nF +/-10% 50V 0805
(5

C6 26343498 CAPACITOR CERAMIC 27pF.+/-2% 63V RADIAL

o7 26386/871 CAPACGITOR CERAMIC 4.7nF+/-10% 50V 0805
to C§

Ci0 26343404 CAPACITOR CERAMIC 33pF+/-2% 63V RADIAL

£ 26386/871 CAPACITOR CERAMIC 4.7aF+/-10% 50V 0B0S
to C15 '

Ci7  26386/813 CAPACITOR CERAMIC 12pF+/-5% 50V 0805

Ci8  26386/871 CAPACITGR CERAMIC 4.7nF+/-10% 50V 0805
to C21

g2 26386/819 CAPACITOR CERAMIC 39pF+/-5% 50V 0805
C23  26386/881 CAPACITOR CERAMIC 33nF+/-10% S0V 1210

24 26386181 GAPACITOR CERAMIC 4.7TnF+/-10% 50V 6865
50 G30

C31 26386/881 CAPACITOR CERAMIC 33nF+/-10% 50V 1210
€32 26451004 CAPACITOR ALUM 10uF+/-20% 35V 5.3mmSQ
G35 268781402 CAPACITOR-VAR PTFE2-15pF VERT-PCB

G388 2638681 CAPACITOR CERAMIC 4.7nF+/-10% 50V 0805
to C37

C38 263865804  CAPACITOR CERAMIC 2.2pF+/-0.5pF 50V 0808
to 3¢

45 263431432 CAPACITGR CERAMIC 150pF +/-2% 63V RADIAL
46 26340/438 CAPAGITOR CEAAMIC 120pF+/-2% 63V RADIAL

Q47 26343/448 CAPACITOR CERAMIC 180pF+/-2% 63V RADIAL
to C48

€55 264514003 CAPACITOR ALUM 10uF+/20% 16V 4.3mm3Q

56  26386/871 CAPACITOR CERAMIC 4.7nF+/-10% 50V 0805
to C60

b2 283717768 DIODE BZX84-COV1.. ZENERS.1V MKD-28 SOT-23

D3 - 28335470 DIODE BAT18.. BAND-SWTCHMKD-AZ 501-23
to BS

FLi 23842983  EILTER BANDPASS CERAMICI355MHz PCB-MTG
ICt  28531/027  AF-MIXER DIODE RINGSCM-2500., PLAS-80-8

K2 2853110218 RF-MIXER DBLE-BALANCEDSLS440C.. PLAS-DIL-18
03 28461/342 [C-ANALOG OP AMPLM358.. DUAL DE-8

Manufacturer Manufacturer’s

part number
issue 015
DAL 105-3801-015
PHILIPS 2222-678-34389
PHILIPS 2222.678-34229
AVX 0805-50-472-KAT-tA0
PHILIPS 2222-678-34219
AVX 0805-5C472.KAT-1A 6
PHILIFS 2022-678-3433%
AvX 0B05-5C472-KAT-1A 0
AVX (805-5A-120-JAT-tA 0
AVX 0B05-8C-472-KAT-1A 0
AVX (B65-5A-300-JAT-1A 0
SYFER 1240-J-050-6333C-X-T
AVX 0805-5C-472-KAT-1A ¢
SYFER 1210-4-080-8333K-X-T
RUBYCON 35-REV-10
DAl 105-3901-018
AVX DBOB-5C-472-KAT-1A ¢
AVX 0805-5A-2H2-DAT-1A 0
PHILIPS 2202-B78-34151
PHILIPS 2222-678-34121
PHILIPS 2222-878-58181

AUBYCON 16-HEV-10-M-0450

AVX 0805-5C-472KAT-1A 0
PHILIPS BZX84-Cavi
PHILIPS BAT18TY

MINICIRCUITS  SCM-2500NL

MOTOROLA  LM358N or LMTI58N

46882-310



REPLACEABLE PARTS

Gir, iEH part Description Manufscturer  Manufacturer's

Ref.  number part number

2nd & 3rd mixeér A3 (contd.}

iz 238421970 INDUCTOR-VAR 0.05uld NOMUNSCREEND 8.2mmS0 2-PiN TOKC ES25HNS-100002
ioid

L5 23642519 INDUCTOR 0.068uH 5%MOULDED 3.2x2.5mm MEGGHT 3612-7-068+

wib

Y 23642/533 INDUCTOR 10uH S5%MOULDED 3.2x2.5mm MEGGITT 6t2-T-100-d

ig 23642/537 INDUCTOR 4.7uH 5%MOULDED 3.2¢2.5mm MEGGITT 3612-T-4R7-d

L9 236421118 INDUCTOR 3.3uM 5%MOULDED 3.2x2 Bimm MEGGIHTT 3812-17-3R3-4

L4 23642537 INDUCTOR 4.7uH 5%MOULBED 3.2¢2.5mm MEGGITT 3812-1-4R7-J

A2 24811180 RESISTOR 2K 1% 250mW200V S0ppm MINLMELF VTM 501-0-2K0-1%-50ppm
toH3

R4 248117142 RESISTOR 51R1 1% 250mW200V 50pom MING-MELF VTM 501-6-5181-1%-50pnm
Rs 248111127 RESISTOR 12R1 1% 250mW200V 50ppm MING-MELF VM 501-6-1281-1%-50ppm
Ré 4811171 RESISTOR 8257 1% 250mW200V 50ppm MINI-MELF VM 501-0-825R-1%-50ppm
"7 248117146 RESISTOR 75R 1% 250mW200V 50ppt MINL-MELF ViM 501-G-75H0-1%-50pom
Re 24811195 RESISTOR 8K25 1% 250mW200V S0ppm MINEMELF ViM 561-0-8K25-1%-50ppm
a9 248111185 RESISTOR 3K32 1% 250mW200Y 50ppm MINI-MELF Vik §61-0-3K32-1%-80ppm
Rib 24814/189 RESISTOR 4K75 1% 250mW200V 50ppm MINIMELF ViM 501-0-4K75-1%-50ppm
At 248141142 RESISTOR 5111 1% 250mW200V S0ppm MINLMELF Vi 501-0-5181-1%-50ppm
Ri2 2481411 H RESISTOR 828R 1% 250mW200V S0ppm MINIMELF ViM 501-0-825R-1%-50ppm
A13 248117146 RESISTOH 758 1% 250mW200V 50pprm MINE-MELF ViM 501-0-75R0-1%-50ppm
Bi4 24811127 RESISTOR 1281 1% 250mW200V 50ppm MINI-MELF VIM 501-0-12R11%-50ppm
RS 24811172 RESISTOH 909R 1% 256mW200V S0ppm MINI-MELF VIM 501-0-308R-1%-50ppm
a18 24811160 BESISTOH 301R 1% 256mW200V 50ppm MINL-MELF ViM 501-0-301R-1%-50ppm
R17 248111167 RESISTOR 582R 1% 250mW200V S0ppm MINI-MELF ViM 501-0-582H-1%-50ppm
R18 248111187 AESISTOR 12R1 1% 250mW200V S0ppm MINI-MELF VM 501-0-12R1-1%-50ppm
A19 248117471 RESISTOR B25R 1% 250mWE00V 50ppm MINIMELF VM 501-0-825R-1%-50ppm
R20 248114180 RESISTOR 2K 1% 250mW200V S0ppm MINEMELF VM $01-0-2K0-1%-50ppm
Rz1 24811173 RESISTOR 1K 1% 250mW200V 50ppm MINLMELF VM 501-0-1K0-1%-50ppm
Re2 245114180 RESISTOR 2K 1% 258mW200V S0ppm MINLMELF VM 501.G-2K0-1%-50ppm
R23 24811127 RESISTOR 12R1 1% 250mW200V S0ppm MINLMELF VIM 501-03-12H1-1%-50pam
H24 24811195 RESISTOR 8K25 1% 250mW200V 50ppm MINEMELF ViM 501-0-8K25-1%-50ppm
H25 24814188 RESISTOR 3K32 1% 250mW200V 50ppm MINLMELF VIM 561-0-3K32-1%-50ppm
Ra26 248141189 RESISTOR 4K75 1% 250mW200V S0ppm MINL-MELF ViM 501-0-4K75-1%-50ppm
Rav 248141142 RESISTOR 5181 1% 250mW200V 50ppm MINL-MELF ViM 501-0-51H1-1%-50ppm
A28 2481117 RESISTOR 828R 1% 250mW200V 50ppm MINI-MELF ViM 501.0-8258-1%-50ppm
H2g 248117155 RESISTOR 182R 1% 250mW200V 50ppm MINI-MELF ViM 501-0-1828-1%-50ppm
H30 24811487 RESISTOR 10K 1% 250mW200V 50ppm MINLMELF VM 501-0-10K1 %-S{}wm
R31 24841171 HESISTOH 825H 1% 256mW200V 50ppm MINI-MELF V™ 501-0-825R-1%-50ppm
R34 248117144 RESISTOR 61R9 1% 250mW200V 50ppm MINI-MELF VM §01-0-6189-1%-50ppm
K35 4811142 RESISTOR 51R1 1% 250mW200V 50ppm MINI-MELF VTM 501-6-5181-1%-50ppm
R3s 248117203 RESISTOR 18K2 1% 250mW200V 50ppm MINLMELF VTM §01-0-1852-1%-50ppm
n37 248111183 RESISTOR 3928 1% 250mW200V 50ppm MINLMELF VM 5G1-0-392H-1%-50ppm
{o R3g

A42 248111173 RESISTOR 1K 1% 250mW260V 50ppm MINI-MELF Vi 501-0-1K0-1%-80ppm
H43 248111186 RESISTOR 511R 1% 250mW200V S0ppm MINEMELF ViM 501-0-511R-1%-50ppm
46882-310 6-9



REPLACEABLE PARTS

Cir,
Red.

IFR part
number

Description

2nd & 3rd mixer A3 {cont.)

R4
io R45

R46
R47
R4g

TH
to TR7

248111142

248117218
24811211
24811203

284577851

RESISTOR B1R1 1% 250mW200V 50ppm MINI-MELF

RESISTOR 82K5 1% 250mW200V 50ppm MINIMELF
RESISTOR 33K2 1% 250mW200V S0ppm MINIMELF
RESISTOR 18K2 1% 250mW200V S0pom MINFMELF

TRANSISTOR NPN BFS17..15V 1.3GHz MKD-E1 807-23

Manufacturer

VM

V1M
ViIM
VM

PHILIPS

Manufacturer's
peri number

501-6-51R1-1%-50ppm
501-0-82K5-1%-50ppm
501-0-39K2-1%-50ppm
501-0-18K2-1%-50ppm

BF317



REPLACEABLE PARTS

Cir. iFR part Description Manufacturer Manufacturer's
Ref, number part number

2nd & 3rd mixer A3/1

When ordering, prefix circuit reference with A3/1,

44830/240 Comgiete unit Issus 042
1 26878/402 CAPACITOR-VAR PTFE2-15pF VERT-PCB DAL 105-3801-015
c2 26343/430 CAPAGITOR CERAMIC 39pF+/-2% 63V RADIAL PHILIPS 2222-B78-34389
3 263431489 CAPACITOR CERAMIC 22pF+/-2% 63V RADIAL PHILIPS 2222-678-34229
4 263867871 CAPACITOR CERAMIC 4.7nF+/-13% 50V 0805 AVX 0805-50-472-KAT-1A 0
[:30] :
8 26343/49¢ CAPACITOR CERAMIC 27pF +/-2% 83V RADIAL PHILIPS 2222-B78-34279
Cc7 26386/871 CAPAGITOR CERAMIC 4.7nF+/-10% 50V 0805 AVX 0805-5C-472-KAT-tA 0
1008 .
C19 26343/484 CAPACITOR CERAMIC 33pF+/-2% 63V RADIAL PHiLIPS 2222-678-34339
G114 26386/871 CAPACITOR CERAMIC 4.70F+/-10% 50V 0805 AVX 0805-50-472-KAT-1A 0
o G13
Ci4 26386/877 CAPACGITOR CEHAMIC 15nF4/-10% 50V 0805 AVX G805-8C-153-KAT-1A 0
toC15
Cis 26386/871 CAPACITOR CERAMIC 4.7nF+/-10% 50V 0805 AVX 0805-50-472-KAT-1A¢
Ci7 26386/813 CAPACITOR CERAMIC 12pF+/-5% 50V 0805 AVX 0805-5A-120-JAT-1A O
{18 26386/877 CAPACITOR CERAMIC 18nF4+/-10% 50V 0805 AVX 0B05-50-183-KAT-1A0
to €20
21 26386/811 CAPACITOR CERAMIC 4,7nF+/-10% 50V 0805 AVX 0805-5C-472-KAT-tA 0
£ 26386/818 CAPACITOR CERAMIC 38pF+/-5% 50V 0805 AVX 0805-5A-390-JAT-1A ¢
023 26386/881 CAPACITOR CERAMIC 33nF4+/-10% 50V 1210 SYFER 1210-J-050-0333K-X-T
24 26386/871 CAPACITOR CERAMIC 4.7nF+/-10% 50V 0805 AVX G805-5C-472-KAT-1A 0
to €30 .
3 26386/881 CAPACITOR CERAMIC 33nF+410% 50V 1210 SYFER 1210-3-050-0333K-X-T
032 26451/004 CAPACITOR ALUM 10uF+/-20% 35V 5.3mmBQ BUBYCON I5-REV-16
£33 263m6/877 CAPACITOR CERAMIC 15nF4+/-10% 50V 0805 AVX 0805-5C-153-KAT-1A¢
C35 26878/402 CAPACITOR-VAR PTFE2.15pF VERT-PCB BAl 105-3901-015
€36 26386/871 CAPACITOR CERAMIC 4.7nF+/-10% S0V 0805 AVX QB0S-5C-472-KAT-1A 0
37 26386/877 CAPACITOR CERAMIC 18nF+/-10% 50V 0805 AVX 0805-5C-153-KAT-1A0
38 26386/804 CAPACITOR CERAMIC 2.2pF +/-0.5pF 50V 0B0S AVX 0805-5A-2R2.DAT-1A¢
0 C39
{40 26386/877 CAPACITOR CERAMIC 15nF+/-10% 50V 0805 AVX 0805-5C-153-KAT-1A 0
¥ C42
C44  263B6/877 CAPACITOR CERAMIC 18nF+/-10% 50V 0805 AVX 0805-5C-153-KAT-1A 0
{45 26343432 CAPACITOR CERAMIC 150pF+/-2% 83V RADIAL PHEIPS 2222-878-34151
C4s 26343428 CAPACITOR CERAMIC 120pF+/-2% 63V RADIAL PHILIPS 2222-6878-34121
47 26343/448 CAPACITOR CERAMIC 180pF+/-2% 63V RADIAL PHILIPS 2222-678-58181
to C48
Ch8 26451/003 CAPACITOR ALUM 10uF+/-20% 18V 4.3mmSQ HUBYCON 16-BEV-10-M-0450
C56 26386/871 CAPACITOR CERAMIC 4,705+ 10% 50V 0805 AVX (B05-8C-4T2-KAT-1A 0
to C80

46882-310 - 6-11



REPLACEABLE PARTS

Cir. R part
Ref. number

Description

2nd and 3rd mixer A3/1 (contd.)

D3 28335/870 DIOBE BAT18.. BAND-SWTCHMKD-A2 SOT-23

el i)

.1 23842/961 FILTER BANDPASS CERAMIC1355MHz PCB-MTG
G 28531027 RE-MIXER DIODE RINGSCM-2500.. PLAS-50-8
G2 28531/085 RF-MIXER DBLE BALANCEDADS31.. PLCC-20

IC3 28461/342 IC-ANALOG OP AMPLM358.. DUAL DIL-8

1G4 284815774 IC-ANALOG VOLTAGE-REGYBLOBAC.. 50-8

L2 236424970 INDUCTOR-VAR 0,05uH NOMUNSCREEND 8.2mm8Q 2-PiN
tol4

L5 23642/519 INDUCFOR 0.068utH 5%MOULDED 3.2x2.5mm
LB '

L7 23642/533 INDUCTOR 10uH 5%MOULDED 3.2x2.5mm

L8 23842/537 INDUCTOR 4,7ul B%MOULDED 3.2x2.5mm

Ls 236427718 INDUCTOR 3.3uM 5%MOULDED 3.2x2.5mm

L14 236421537 INDUCTOR 4.7uH 5%MOULDED 3.2x2.5mm

PLA  23435/1B8  TEHMINAL CONNECTOR-PING.B4mmSQ 5.97mmH
PLB  23435/1B8  TERMINAL CONNECTOR-PING.64mmSQ 5.97mmki
PLC 23435188  TERMINAL CONNECTOR-PING.64mmSQ 5.97mmhi
PLD 234351188 TERMINAL CONNECTOR-PINO.64mmSQ0 5.97mmHd
PLE 234351188  TERMINAL CONNECTOR-PING.84mmSQ 5.97mmhi
1 248111165 RESISTOR 475R 1% 250mW200V 50ppm MINLMELF
A2 248117180 RESISTOR 2K 1% 250mW200V 50ppm MINL-MELF
83

R4 24814142
R& 248141127
RS 248141171

BESISTOR 51R1 1% 250mW200V 50ppm MINEMELF
RESISTOR 12R1 1% 250mW200V S0ppm MINLMELF
RESISTOR 825R 1% 250mW200V 50ppm MINLMELF

RY 24811148 RESISTOR 75R 1% 258mW2060V 50pprs MINIMELF
R8 24811195 RESISTOR 8K25 1% 250mW200V 50ppm MINIMELF
kg 248111185 RESISTOR 3K32 1% 250mW200V 5Gppm MINI-MELF

R9 248117189
R 248117142
Ri2 248114174
R13 248111148

814 24811127
to R15

R17 24811187
K18 24811127
R19 24811141

RESISTOR 4KT75 1% 250mW200V 50ppm MINIMELF
RESISTOR 51R1 1% 250mW200V S0ppm MINIMELF
HESISTOR 8257 1% 250mW200V 50ppm MINEMELF
RESISTOR 75R 1% 250mW200V 50ppm MINI-MELF

RESISTOR 1281 1% 250mW200V 50ppm MINLMELF

REGISTOR 562R 1% 250mW200V 50ppm MINI-MELF
RESISTOR 12R1 1% 250mW20GV 50ppm MINL-MELF
RESISTOR 825R 1% 250mW200V 50ppm MINFMELF

R20 24811180 RESISTOR 2K 1% 250mW200V 50ppm MINI-MELF
R21 24811/473 RESISTOR 1K 1% 250mW206V 50ppm MINI-MELF
R22 248114180 AESISTOR 2K 1% 250mW206Y 50ppm MINI-MELF

A28 24814127
B4 24811195

RESISTOR 12R1 1% 250mW200V 50ppm MINI-MELF
RESISTOR BKZ5 19 250mW200V 50ppm MINL-MELF

Manufacturer Manufacturer's

PHILIPS

part nurmber

BAT18T1

K& L MICROWAVE DR31-1355127-1.5

MINLCIRCUITS
ANALCG
MOTCROLA
NATIONAL SEMI

TOKO
MEGGITY

MEGGITT
MEGGITY
MEGGITY
MEGGITY

FOl
FCI
FGl
FCi
FCi

VM
VM

VM
VTM
VIM
VM
VM
VTM
VIM
VIM
VM
ViM
VM

VTM
VM
V¥
VT
VM
V1M
VIM
Vil

SCM-2500NL
ADB31AP

LM358N or LMT358N
LM78LOSACM

EB25HNS-106002
3612-T-088-)

812-T-100-}

3B812-T-4R7-d
3812.1-3R3J
3612-T4R7-d

75401001
754010034
5401-001
75401-004
75401-001

501-0-475R-1%-50ppm
501-0-2K0-1%-50ppm

501-0-51R1-1%-50ppm
501-0-12R1-1%-50ppm
501-0-825R-1%-50ppm
501-0-75R0-1%-50ppm
501-0-8K25-1%-50ppm
501-0-3K32- 1%-50ppm
501-0-4K75-1%-50ppm
501-0-81R1-1%-58ppm
501-0-8258-1%-50ppm
501.3-7550-1%-50pnm
501-0-12R81-1%-50ppm

501-0-562R-1%-50ppm
801.0-12R1-1%-50ppm
501-0-825R-1%-50ppm
501-0-2K0-1%-50ppm
501-0-1K0-1%-50ppm
501-0-2K0-1%50ppm
501-0-12R1-1%-50ppm
§01-0-8K25-1%-50ppm

6-12 .

46882-310



REPLACEABLE PARTS

Cir. iFR part BDescription Manufsctarer  Manufacturer's
Aef. number part number

2nd and 3rd mixer A3/1 {contd,)

Hes 248111185 RESISTOR 3K32 1% 250mW200V S0opm MINEMELF VT 504-0-3K32-1%-50ppm
A28 24814188 RESISTOR 4K78 1% 250mW200V 50ppm MINIMELF VM 501-6-4K75-1%-50ppm
’27 248111142 REGISTOR 5111 1% 250mW200V 50ppm MINI-MELF YTkt 8G1-0-5181-1%-50ppm
HZB 24811111 RESISTOR B25R 1% 250mW200V 50ppm MINI-MELF ViM §01-0-825R-1%-B0ppm
H2g 248111155 RESISTOR 182H 1% 250mW200V 50ppm MINI-MELF VM 501-0-182R-1%-S0ppm
H3e 2ABHINAGT RESISTOR 10K 1% 250mW200V 50ppm MINI-MELF ViM 504-6-10K-1%-50ppm
31 81T RESISTOR 825R 1% 250mW2Z00V 50ppm MIN-MELF VM 504-6-825R-1%-50ppm
A3z 24811180 RESISTOR 5K11 1% 250mW200V 50ppm MINI-MELF VTM 501-0-5K11-4%-50ppm
to R33

R34 24811144 RESISTOR §1RS 1% 250mW200V 50ppm MINI-MELF VTM §01-0-61R9-1%-50ppm
R3E 248111142 RESISTOR 51R1 1% 250mW200V 50opm MINI-MELF VTM 501-0-51R1-1%-50ppm
R38 24811/203 RESISTOR 18K2 1% 250mW200V 50pom MIN-MELF VTM 501-0-18K2-1%-50ppm
R3? 2458111163 RESISTOR 392K 1% 250mW200V 50ppm MINFMELF VM 501-0-3921-1%-50ppm
to R38

R40 248114162 RESISTOR 365R 1% 250mW200V 50ppm MINL-MELF VTM 501-0-365R-1%-50ppm
Ré1  24811/927 RESISTOR 221R 1% 250mW200V S0ppm -] MINLMELF BEYSCHLAG  MMAD204-50HF-1%-221R
R42 248111473 RESISTOR 1K 1% 250mW200V 50ppm MINMMELF VTM 501-0-1K0-1%-50ppm
R43 24811/188 RESISTOR 511R 1% 250mW200V 50ppm MINI-MELF YT™ 501-0-511R-1%-80ppm
Res 248117142 BESISTOR 51R1 1% 250mW200V S0ppm MINI-MELF VM 501-0-51R1-1%-50ppm
to R45

Rés 24811219 RESISTOR 82KS 1% 250mW20GV 50ppm MINI-MELF VT 501-0-82K5-1%-50ppm
R47 24811/211 HESISTOR 33K2 1% 250mW200V 50ppm: MINFMELF VTM 501-0-39K2-1%-50ppm
R4 24811/203 BESISTOR 18K2 1% 250mW200V 50ppm MINI-MELF VM 501-0-18K2-1%-50ppm
TH1  28457/851 TRANSISTOR NPN BFS17..15V 1.3GHz MKD-£1807.23 PHILIPS BFS17

to THT



REPLACEABLE PARTS

Cir. iFR part Description Manufacturer Manufacturer's
Ref. number part number

10.7 MHz IF amplifier and Log. amplifier A4/1

When ordering, prefix circuit reference with Ad/i.

44830-103 Complete unit Issue 067
G2 26386/871 CAPACITOR CERAMIC 4.7nF+/-10% 50V 0805 AVX 0805-5C-472-KAT-1A
003
€5 263861871 CAPACITOR CERAMIC 4,7nF+/-10% 50V 0805 AVX QB05-5C-472-KAT-1A
{9 26343784 CAPACITOR CERAMIC 68pF+/-5% 50V 0865 AVX 0805-5A-680-JAT-1A
€10 26386787 CAPACITOR CERAMIC 4.7nF+/10% 50V 0805 AVX 0805-8C-472-..~7-1A
o C14
Cis  26386/777 CAPACITOR GERAMIC 47nF+/-20% 83V 1206 PHYCOMP 1206-2R-473-K9-820D
16 26386/844 CAPACITOR CERAMIC 15pF+/-5% S0V 0805 AVX 0805-5A-150-JAT-1A
€17 26878/402 CAPACITOR-VAR PYFE2-15pF VERT-PCB DAL 105-3901-015
C1§  26386/8N CAPACITOR CERAMIC 4.7nF+/-10% 50V 8805 AVX 0B05-5C-472-KAT-1A
toC19
C20  26386/803 CAPACITOR CERAMIC 1.8pF+/-0.5pF 50V 0805 AVX 0805-5A-1RE-DAT-1A
ce 26878402 CAPACITOR-VAR PTFER-15pF VERT-PCB DAL 105-3901-015
C22  263088M CAPACITOR CERAMIC 4.7nF+/-10% 50V 0805 AVX 0805-5C-472.KAT 1A
10 {25
C28  26386/814 CAPACITOR CERAMIC t5pF+/-5% 50V 0805 AVX 0B05-5A-180-JAT-1A
c27 268781402 CAPACITOR-VAR PTFER-15pF VERT-PCB DAU 105-3901-015
C28 2638881 CAPACITOR CERAMIC 4.7nF +/~10% 50V 0805 AVX BBO5-5C-472-KAT-1A
to £28
€30 26386/803 CAPACITOR GERAMIC 1.8pFa/-0,5pF 50V 0835 AVX 0BO5-5A-1RB-DAT-1A 0
¢31 26878/402 CAPACITOR-VAR PYFER-15pF VERT-PCB BAY 105-3801-015
€32 28386871 CAPACITOR CERAMIC 4.7nF+/-10% 50V 0805 AVX 0805-50-472-KAT-1A 0
to G43
€44 26086814 CAPACITOR CERAMIC 15pF+/-5% 50V 0805 AVX 0805-5A-150-dAT-1A 0
G456 260781402 CAPACITOR-VAR PTFE2-15pF VERT-PCB DAY 105-3001-015
G46  26386/871 CAPACITOR CERAMIC 4.7nF+/-10% 50V 0805 AVX (805-5C-472-KAT-1A ¢
to C47
C43  26386/803 CAPACITOR CERAMIC 1.8pF+/-0.5pF 50V 0805 AVX 0805-5A-1R8-DAT-1A 0
C49  26878/402 CAPACITOR-VAR PTFE2-15pF VERT-PCB DAU 105-3001-018
G50  26385/87% CAPACITOR CERAMIC 4.70F+/-10% 50V 0805 AVX 0805-5C-472-KAT-1A 0
o C83
54 26388/814 CAPACITOR CERAMIC 18pF+/8% 50V 0805 AVX 0805-5A-150-JAT1A 0
058 26878402 CAPACITOR-VAR PTFE2-15pF VERT-FCB DAl 105-3801-018
{56 25386/ CAPACITOR CERAMIC 4.7nF+/-10% 50V G805 AVX 0805-5C-472-KAT-1A 0
to C57
58 26386/803 CAPACITOR CERAMIC 1.8pF+/-0.5pF 50V 0805 AVX 0805-5A-1R8-DAT-1A 0
59 26878/402 CAPACITOR-VAR PTFE2-15pF VERT-RFCB BAU 108-3801-015
(80  26386/871 CAPAGITOR CERAMIC 4.7nF+/-10% 50V 0805 AVX (805-5C-472-KAT-1A 0
0 C83
C64 26388875 CAPACITOR CERAMIC 10nF+/-10% 50V 0805 AVX 0805-5C-103-KAT-1A 0
€65 26386/871 CAPACITOR CERAMIC 4.7nF+/-10% 50V 0805 AVX DBO5-5C-472-KAT-1A o
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REPLACEABLE PARTS

Cir. iFR part
Ref. number

Pescription

10.7 MHz IF amplifier and Log. emplifier A4/1 (contd.)

8 28386/874
to $80

C81 263867896
82 26454002
83 26386/599
Ced 264514002
Cca5 263864871
to CB6

G100 26386/875
G101 26878/407
0102 26386/824
€103 26386/875
€104 26386/824
009 268386/809
G112 26454/002
to 0114

125 26386/8T1
to G127

128 26386817
G123 26386/804
C136 26386871
C140  26386/875
to 0142

€143 258386/874
C145  26386/875
C148  25386/87¢
€147 26386/875
o 0148

(148 28388/871
to G150

{152  26386/875
to £153

Ci55  2B421/127
to G156

160 26386/8M

o1 28335670
o D13
D16 28335670
M7 283N
DI 2838310
to D19
D20 28371494
to D21

CAPACITOR CERAMIC 4.7nF+/-10% 50V 0805

CAPACITOR CERAMIC 100nF+/-10% 50V 1208
CAPACITOR ALUM 4.7uF+/-20% 35V 4.3mm30Q
CAPACITOR CERAMIC 100nF+~10% 50V 1208
CAPACITOR ALUM 4.7uF+/-20% 35V 4.3mmSQ
CAPACITOR CERAMIC 4.70F+/-10% 50V 0805

CAPACITOR CERAMIC 10nF+/-1(% 50V 0805
CAPACITOR-VAR POLYPROP2-22pF 100V VERT-PCB
CAPACITTOR CERAMIC 100pF+/-5% 50V 0805
CAPACTTOR CERAMIC 10nF+/-10% 50V 0805
CAPACITOR CERAMIC 100pF+/-5% 50V 0805
CAPACITOR CERAMIC 100nF+/-10% 50V 1208
CAPACITOR ALUM 4.7uF +-20% 35V 4.3mmSQ

CAPACITOR CERAMIC 4.7nF+/10% B0V (805
CAPACITOR CERAMIC 27pF+/-5% 50V 0805
CAPACITOR CERAMIC 2.2pF+/-0.5pF 50V 0805
CAPACITOR CERAMIC 4.7nF+/10% 50V 0805
CAPACITOR CERAMIC 10nF+/-10% 50V 0805
CAPACITOR CERAMIC 4.7nF+-10% 50V 0805
CAPACITOR CERAMIC 10nF+/-10% 50V 4805
CAPACITOR CEBAMIC 4,7r1F+/-10% 50V 0805
CAPACITOR CERAMIC 10nF+/-10% 50V {808
CAPACITOR CERAMIC 4.7nF+/-10% 50V 0805
CAPACITOR CERAMIC 10nF+/-10% 50V 0805
CAPACITOR ALUM 470uF+/-20% 16V RADIAL
CAPACITOR CERAMIC 4.7nF+/-10% 50V 0805

DIODE BAT18.. BANG-SWTCHMKB-A2 80T-23

DICDE BAT18., BAND-SWTCHMKD-A2 50123

DICDE BZX84-CAV3.. ZENER4.3V MKD-Z17/W9 50T-23
DIODE BAS2E.. SMALL-SIGBUAL MKD-AS1/4T SOT-143

DICDE 1N825.. VOLTAGEREF 6.2V AXIAL DC-7

Manufacturer

AVX

AVX
RUBYCON
AVX
RUBYCON
AVX

AVX
DAL
AVX
AVX
AvX
AVX
RUBYCON

AVX
AVX
AVX
AVX
AVX
AVX
AVX
AVX
AVX
AVX
AVX
RUBYCON
AVX
PHILIPS
PHILIPS
PHILIPS

PHILIPS

MICROSEMI

Manufacturer's
part numbaer

(BOS-5C-472-KAT-1A 0

1208-5C-104-KAT- A 0
35-RBEV4R7
1208-5C-104-KAT-1A 0
35-REV-4RY
0805-5C-472-KAT-1A 0

0805-5C-103-KAT-1A 0
107-2801-022
0805-5A-101-JAT-tA 0
0805-5C-103-KAT-1A 0
0B05-5A-101-JAT-1A 0
1206-5C-104-KAT-1A 0
35-REV-4R7

0805-5C-472-KAT-1A 0
(805-5A-270-JAT-1A0
0805-6A-2R2-DAT-1A 0
0805-5C-472-KAT-1A 0
0808-5C-103-KAT-1A o
0805-5C-472-KAT-1A 0
0805-6C-103-KAT-1A ¢
0805-5C-472-KAT-1A 0
0805-5C-103-KAT-1A 0
0805-5C-472-KAT-1A 0
0805-5C-103-KAT-1A 0
16-TWSS-470-M
0805-5C-472-KAT-1A 0
BATIBITY

BAT18MY

BIX84-CaV3

BAS28

1NB25 or A (52mm TAP

46882-310
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REPLACEABLE PARTS

Cir. IFR part Description Manufacturer Manufacturer's

Ref.  number peart number

10.7 MHz IF amplifier and Log. amplifier A4/1 {contd.)

11 28461/843 IC-ANALOG SWITCHSD5408.. QUAD S0-14 CALOGIC SD54000Y

G2 28461/388 G-ANALOG OP AMPLM324D.. QUAD 50-14 QN SEMI L.M3240

IC3 28461/412 IC-ANALOG OF AMPTLO72.. DUAL 80-8 ST MICRD TLorzCh

IC4 28461522 C-ANALOG LIMITING-AMPADS05.. 50-16 ANALOG ADS06IR

5 28461/412 iG-ANALOG OP AMPTLO72.. DUAL 50-8 ST MICRO TL972CD

16 284811125 IC-ANALOG OP AMPEL2160.. DIL-8 INTERSIL EL2160CN

IG? 284611734 IC-ANALOG VOLTAGE-REGTSLOSAC.. TO-62 NATIONAL SEMI LM78LOSACZ

i2 23842/510 INBUCTOR 0.1uH 5%MOULDED 3.2x2 5mm YCC 3612-T-R10-4

L3 23642/533 INBUCTOR 10uH 5%MOULDED 3.2x2.5mm TYCC 3612-1-100J

14 23642/555 INDUCTOR 10ub 10%LACQUER-COAT AXIAL YCO SC10-100-TiSmm PITCH
toLb

i8 23642/533 INDUCTOH 10uH 53%6MOULDED 3.2x2.5mm TYCOD 3612-T-100-J

7 23642/555 INDUCTOH 10uH 10%LACQUER-COAT AXIAL TYCC SC10-100-T{8mm PHCH
L8 23642/533 INDUCTOR 104 5%MOULDED 3.2x2.5tmm TYCO 3B12-T-100-d

Ls 23642585 INDUCTOR 10uk 10%LACQUER-COAT AXIAL TGO SC10-160-T(Bmm PITCH
L1% 236421718 INDUCTOR 3.2uH 5%MOULDED 3.2¢2 5mm TYCO 3612-T-3R34

L12 23642/533 INDUCTOR 10uM 5%MOULDED 3.2x2.5mm TYCO 38127160

o l13

L15 23842/706 INDUCTOR t5ub 5%MOULDED 3.2x2.5mm YCO 3612-T150-8

L18 238427107 INDACTCR 100uH 5%MOULBED 3.2x2.5mm TYCO 3612-T-101-d

[ kT

L20 23642/533 INDUCTOR 10ub 5%MGULDED 3.2x2.5mm TYCC 3812-T-100-

0126

L27 23842/537 INDUCTOR 4.7uM 5%MOULDED 3.2x2.5mm TYCO 3612-T-4R7-J

g 23642/064. INDUCTOR tmH 10°%UNSCRNED FERITE-CORE RAD TOKO 494HYF140K

128

R1 248114165 RESISTOR 475R 1% 250mW200V S0ppm MINE-MELF VTH# 501-0-475R-1%-50ppm
H2 248111150 - RESISTOR 1108 1% 250mW200Y 50ppm MINEMELF VTM 501-0-110R-1%-50ppm
2] 24811427 RESISTOR 12R1 1% 250mW200V S0ppm MINLMELF VI 501-0-12R1-1%-50ppm
74 2574B/584 HESISTOR-VAR 500R 10%500mW M-TURN VERT-PCH BOURNS 3299W-1-561

RS 24811171 RESISTOR 825R 1% 250mW200V 50ppm MINI-MELF VM 501-0-825R-1%-50ppm
R7 248117159 RESISTOR 274R 1% 250mW200V 50ppm MINI-MELF VT 501-0-274R-1%-80ppm
K2 24811/213 RESISTOR 47K5 1% 250mW200V 50ppm MINI-MELF VT 501-0-47K5-1%-50ppm
R¥7 248117161 RESISTOR 332R 1% 250mW200V 50ppm MENI-MELF VM 501-0-332R-1%-50ppm
H18 24811142 RESISTOR 5181 1% 250mW260V 50ppm MINEMELF ViM 501-0-51R1-1%-50ppm
H20 24811/159 RESISTOR 274R 1% 250mW200V 50ppm MINI-MELF VIM £61-0-274R-1%-50ppm
H21 248141170 RESISTOH 750R 1% 250mW200V 50ppm MINI-MELF VIM 501.0-750R-1%-50psm
Re? 248117136 RESISTOH 3081 1% 250mW200V 50ppm MINI-MELF ViM 5G1-0-3081-1%-50ppm
H23 24811180 RESISTOR 2K 1% 250mW200V 50ppm: MINEMELF ViM 501-0-2K0-19%-50pom
K24 248117147 RESISTOR 82R5 1% 250mW200V S0ppm MINRMELF VIM 501-0-82R5-1%-50ppm
R25 24811/158 RESISTOR 274R 1% 250mW200V 50ppm MINLMELF ViM 501-0-2748-1%-50pprm
R28 24811141 RESISTOR 8258 1% 250mW200V 50ppm MINI-MELF ViM 501-0-825R-1%-50ppm
Rg? 248111158 RESISTOR 2008 1% 250mW200V S0ppm MINI-MELF ViM 501-0-200R-1%-50ppm
R2g9 248111158 RESISTOH 243R 1% 250mW200V 50ppm MINI-MELF VM 501-0-243R-1%-50ppm
R30 248111175 HESISTOR 1K21 1% 250mW200V 50ppm MINI-MELF VTH 501-0-1K21-1%-50ppm
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REPLACEABLE PARTS

Cir, R part Description Manufacturer Manufacturer's
Ref.  number part number
10.7 MHz IF amplifier and Log. amplifier A4/1 (contd.)
A3 25748/569 RESISTOR-VAR 1K 10%500mW M-TURN VERT-PCB BOURNS 3299W-1-102
R3z 248117228 RESISTOR 150K 1% 250mW200V 50ppm MINI-MELF VM 501-0-158K-1%-50ppt
R33 24811177 RESISTOR 1K8 1% 250mW200V S0ppm MINLMELF VTM 5610-1K5-1%-50ppm
R34 24811480 RESISTOR 1108 1% 250mW200V S0ppm MINI-MELF VTM 5G1-0-110R-1%-50ppm
A35 24811147 RESISTOR 82R5 1% 250mW200V S0ppm MINI-MELF VM §01-0-82H5-1%-50ppm
R36  24B11/159 RESISTOR 274R 1% 250mW200V S0ppm MINI-MELF VTM 501-0-274R-1%-50ppm
R3? 24814 RESISTOR 828R 1% 250mW200V 50ppm MINI-MELF VM 501-0-825R-1%-50ppm
H3g 248114158 RESISTOR 2008 1% 250mW200V S0ppm MINL-MELF VTM 501-0-200R-1%-50ppm
R3¢ 248111127 RESISTOR 12R1 1% 250mW200V 50ppm MINI-MELF VTM 501-0-12R1-1%-50ppm
R4G  24811/158 RESISTOR 243R 1% 250mW200V S0ppm MINI-MELF VTM 501-0-243R-1%-50ppm
R41 248111475 RESISTOR 1821 1% 250mW200V 50ppm MINI-MELF VM 501-0-1K21-1%-50ppm
Raz  25748/569 RESISTOR-VAR 1K 10%500mW M-TURN VERY-PCB BOURNS 3299W-1.102
Re3 248117225 RESISTOR 150K 1% 250mW200V 50ppr MINI-MELF VTM 501-0-150K-1%-50ppm
Red 24811177 RESISTOR 15 19% 250mW200V 50ppm MINI-MELF VM 501-0-1K5-1%-50ppm
A5 248114150 AESISTOR 1108 1% 250mW200V 50ppm MINI-MELF VTM £01-0-110R-1%-50ppm
R4g 24811142 RESISTOR 51R1 1% 250mW2060Y 50ppm MINL-MELF VM 501-0-51R1-1%-50ppm
R47 24811789 RESISTOR 2748 1% 250mW200V 50ppm MINI-MELF VM 501.0-274R-1%-50ppm
B48 24811471 RESISTOR 8258 1% 250mW200V S0ppra MINI-MELF VT 501-0-825R-1%-50ppm
Hag 24811142 AESISTOR 51R1 1% 250mW200V S0ppm MINI-MELF VM 501-0-51R1-1%-50ppm
R50 24811127 RESISTOR 12R1 1% 250mW200V 50ppm MINI-MELF VM 501-0-12R1-1%-50ppm
H51 248117161 RESISTOR 3328 1% 250mW200V 50ppm MINL-MELF VM 501-0-332R-1%-50ppm
g52 248114 RESISTOR 8258 1% 250mW200V 50ppm MINI-MELF VTM 501-0-825R-1%-50ppm
B3 24811157 RESISTOR 2218 1% 280mW280V S0ppm MINI-MELF VM 501-0-221R-1%-50ppm
A4 248111180 AESISTOR 2K 1% 250mW200V 50pprm MINS-MELF VTM 501-0-2K0-1%-50ppm
56 248711153 RESISTOR 150R 1% 250mW200V 50ppm MINI-MELF VTM £01-0-150R-1%-50ppm
56 24811180 RESISTOR 2K 1% 280mW200V 50ppm MINIMELF VM 501-0-2K0-1%-50pprm
HBE7 24811147 RESISTOR 8215 1% 250mW200V 50ppm MINI-MELF VM 501-0-82R5-1%50ppm
H58 24814180 RESISTOR 3018 1% 250mW200V 50ppm MINI-MELF VM 801-0-301R-1%-50pnm
HRO  24811/188 RESISTOR 619R 1% 250mW200V 50ppm MINI-MELF VTM 501-0-619R-1%-50ppm
HBD 248117156 RESISTOR 200R 1% 250mW200V 50ppm MINI-MELF VIM 501-0-200R-1%-50ppm
R61 24814127 RESISTOR 12R1 1% 250mW200V 50ppm MINLMELF VM 501-0-12H1-1%-50ppm
CRB2 248111158 RESISTOR 243R 1% 250mW200V 50ppm MINLMELF ViM 501-0-243R-1%-50ppm
HB3 24811175 RESISTOR 1K21 1% 250mW200V 50pom MINLMELF ViM 561-0-1K21-1%-50ppm
Re4  25748/56% RESISTOR-VAR 1K 10%500mW M-TURN VERT-PCB BOURNS 3299W-1-102
Res  24811/225 RESISTOR 150K 1% 250mW200V 50ppm MINEMELF VIM 501-0-156K-1%-50ppm
R6E 24813177 RESISTOR 1K5 1% 250mW200V 50ppm MINI-MELF ViM 501-5-1K5-1%-50ppm
R&y 248111150 RESISTOR 110R 1% 250mW200V 50ppm MINEMELF ViM 501-0-110R-1%-50ppm
Res 248117147 RESISTOR 825 1% 250mW200V 50opm MINLMELF ViM 501-0-82R5-1%-50ppm
Re9  24811/158 RESISTOR 274R 1% 250mW200V S0ppm MINL-MELF ViM 501-0-274R-1%-50ppm
R7¢ 24811171 RESISTOR 825R 1% 250mW200V 50ppm MINL-MELF ViM 501-3-825R-1%-50ppm
R71 248117156 RESISTOR 200R 1% 250mW200V 50ppm MINLMELF ViM 501-0-200R-1%-50ppm
Rz 2481127 RESISTOR 12R1 1% 250mW200V 50ppm MENLMELF ViM 501-0-12R1-1%-50ppm
R73 248111158 RESISTOR 2438 1% 250mW200V S0ppm: MINEMELF VM 501-0-243R-1%-50ppm
A74 24811175 RESISTOR 1K21 19 250mW200V 50ppm MINI-MELF VTM™ 501-0-1K21-1%-50pam
RIS 25748/569 RESISTOR-VAR 1K 10%500mW M-TURN VERT-PCB BOURNS J299W-1-102
76 24811/225 RESISTOR 150K 1% 250mW200V 5appm MINI-MELF VTM 501-0-150K-1%-50ppm
77 2811877 RESISTOR 1K5 1% 250mW200V S0ppim MINIMELE VM 501-0-1K5-1%-50ppm
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REPLACEABLE PARTS

Cir.,
Ref.

IFR part
number

Description

10.7 MHz IF amplifier and Log. amplifier A4/1 {contd.)

Manufacturer Manufacturer’'s

part number

R’ 248111180 RESISTOR 1108 1% 250mW200V 50ppm MINEMELF ViM 501-0-1108-1%-50ppm
R7e 248117142 RESISTOR 51R1 1% 250mW200V 50ppm MINI-MELF ViMm 501-0-51R1-1%-50ppm
Rg1 248111175 RESISTOR 1K21 1% 250mW200V S0ppm MIN--MELF Vin 501-0-1K21-1%-50ppm
Rgz 248111189 RESISTOR 274R 1% 250mW200V 50opm MINI-MELF ViM 5G1-0-274R-1%-50ppm
R8g 248111167 RESISTOR 10K 1% 250mW200V 50ppm MINEMELF ViM 501-0-10K-1%-50ppm
to R87 :

Rag 24811177 AESISTOR K5 1% 250mW200V 50ppm MINEMELF VIM 501-0-1K5-1%-50ppm
RGO 24811214 RESISTOR 30K2 1% 250mW200V 50ppm MINI-MELF VTM 501-5-39K2-1%-50ppm
R0 24814201 RESISTOR 15K 1% 250mW200V S0ppm MINEMELF VIM 5G1-0-15K-1%-50ppm
B103 24811197 RESISTOR 16K 1% 250mW200V 50ppm MINL-MELF VTM §01-0-10K-1%-50ppm
A104 24811179 RESISTOR 1K82 1% 250mW200V 50ppim MINI-MELF VTM 501-0-1K82-1%-50ppm
RI05 248111188 RESISTOR 3K32 1% 250mW200V 50ppm MINI-MELF VTM™ 501-0-3K32-1%-50ppm
Hi108 24811178 RESISTOR 1K82 1% 250mW200Y 50ppm MINI-MELF VTM 501-0-1K82-1%-50ppm
Hi10 2481111861 RESISTOR 332R 1% 250mW200V 50ppm MINEMELF VM 501-0-332R-1%-50ppm
A111 24811158 RESISTOR 274R 1% 250mW200V 50ppm MINAMELF V™ 501-0-274R-1%-50ppm
RitZ 24811401 RESISTOR 825R 1% 250mW208V S0ppm MINEMELF YT £01-0-825R-1%-50ppm .
R113  24811/165 RESISTOR 475R 1% 250mW200V 50ppm MINI-MELF VM 501-0-475R-1%-50ppm
B1i6 24811188 RESISTOR 200R 1% 250mW200V 50ppm MINLMELF VM 501-0-2000-1%-50pom
A117 248117223 RESISTOR 121K 1% 250mW200V 50pnm MINLMELF VM 501.0-121K-1%-50ppm
RI18 248117220 RESISTOR G0KS 1% 250mW200V Bopom MINEMELF Vg 501-0-80K8-1%-50ppm
R118  25748/565 RESISTORVAR 20K 10%500mW M-TURN VERT-PCB BOURNS 3269W-1-203

R126 248117220 RESISTOR 90KS 1% 250mW200V S0ppm MINE-MELF VIM 501-0-80K8-1%-50ppm
R121 248117223 RESISTOR 121K 1% 250mW200V 50ppm MINLMELF VT 501-0-121K1%-50ppm
R122 25748568 RESISTOR-VAR 500K 10%:500mW M-TURN VERT-PCB BOURNS J209W-1-504

R124 24811153 RESISTOR 1501 1% 250mW200V 50pprm MINI-MELF VM 501-0-1507-1%-50ppm
R126 248114174 RESISTOR 1K1 1% 250mW200V 50ppm MINI-MELF ViM 501-0-1K1-1%-80ppm
o R126

R127 248112218 RESISTOR 61K9 1% 250mW200V 50ppm MINIMELF ViM 501-0-61K9-1%-50ppm
o H128

R13C 24811246 RESISTOR 1M 1% 250mW200V 50ppm MINI-MELF ViM 501-0-1M0-1%-50ppm
R1I3 248117204 RESISTOR 20K 1% 250mW200V 50ppm MINI-MELF VIM 501-0-20K-1%-50ppm
R132 248112245 RESISTOR 1M 1% 250mW200V 80ppm MINLMELF ViM 501-0-1M0-1%-50ppm
R133  24B11/204 RESISTOR 20K 1% 250mW200V 50ppm MINIMELF ViM 51-0-20K-1%-50ppm
R134 248117245 RESISTOR 1M 1% 250mW200V 50ppm MINI-MELF VIM 504-0-1M0-1%-50opm
R135 248117204 RESISTOR 20K 1% 250mW200V 50ppm MINI-MELF VIM 5¢1-0-20K-1%-50ppm
H136 248114180 RESISTOR 2K 1% 250mW200V 50ppm MINLMELF bL 504-0-2K0-1%-50ppm
R137 248117144 RESISTOR 6119 1% 250mW200V 50ppm MINI-MELE VTM 501-0-61R9-1%-50ppm
R138 248114167 RESISTOR 562R 1% 250mW200V 50ppm MINI-MELF VM 501--562R-1%-50ppm
R140 248117142 RESISTOR 51R1 1% 250mW200V 50ppm MINI-MELF VM 5G1-0-51R1-1%-50ppm
R141 24811490 RESISTOR 5K11 1% 250mW200V 50ppm MINIMELF VTM 501--5K11-1%-50ppm
Ai42  2481inn RESISTOR 1K5 1% 250mW200V 50ppm MINIMELF VIM 501-0-1K5-1%-50ppm
R143 248114183 RESISTOR 150R 1% 250mW200V 50apm MINI-MELF VIM 501-0-150R-1%-50ppm
Rl44 24811197 RESISTOR 10K 1% Z50mW200V 50ppm MINI-MELF VM 501-0-10K-1%-50ppm
B145 24811189 RESISTOR 4K75 1% 250mW200V 50pprm MINEMELE VIM 501-0-4K75-1%-50ppm
R146 24811142 RESISTOR 51R1 1% 250mW200V 50ppm MINI-MELF YTM 501-0-81R1-1%-50ppm
Ri47 24811180 RESISTOR 2K 1% 250mW200V 50ppm MINI-MELF ViM 53:1-0-2K0-1%-50ppm
R148 24811171 RESISTOR 8251 1% 250mW200V 50ppm MINLMELF ViM 501-0-825R-1%-50ppm
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REPLACEABLE PARTS

Cir. iFH part Description Manufacturer  Manufacturer's
Ref.  number part number

10.7 MKz IF amplifier and Log. amplifier A4/1 {contd.)

Ride 248111142 RESISTOR 51R1 1% 250mW200V 50ppm MINEMELF ViM 564-0-51R1-1%-50ppm
R153  24811/208 RESISTOR 30K1 1% 250mW200V 50ppm MINM-MELF V™ 501-0-30K1-1%-50ppm
RIS 248117178 RESISTOR 7508 1% 250mW200V 50ppm MINI-MELF VM 501-0-750R-1%-50ppm
Ri58  24811/188 RESISTOR 3K85 19 250mW2a00V 50ppm MIN-MELF V™ 501-0-3KB5-1%-50ppm
Ri60 248111161 RESISTOR 332R 19 250mW200V S0ppm MINI-MELF VIM 501-0-332R-1%-50ppm
TRe 284574851 TAANSISTOR NPN BFS17..15V 1.3GHz MKD-E1 S0T-23 PHEIPS BFS17

to TR14 _

TR15  2B4B7/8G9 TRANSISTOR NPN BFR33A..12V 5GHz MXD-R2 SOT-23 PHILIPS BFRE3A

TR  28457/851 TRANSISTOR NPN BFS17.15V 1.3GHz MKD-E1 S0T-23 PHILIES BFS17

o THi8

TR20 284577851 TRANSISTOR NPK BFS17..15V 1.3GHz MKD-E1 S0T-23 PHILIPS 8F817

XL 23642/544 FILTER HF CERAMIC0.7MHz RADIAL PCB-MTG MURATA SFELATOMTMFAAD-BD
o XL2

X3 28312128 CRYSTAL 10.7MMzHC-46/U 3-WIRE LEADS CFP XTALG11882

o Xi6



REPLACEABLE PARTS

Cir. iFR part Description Manufacturer  Manufacturer's
Ref.  number part number
RF output amplifier and AM modulator A6/1
When ordering, prefix circuit reference with A6/1,

4482%-825 Complete unit fsssue 012
¢t 26388777 CAPACITOR CERAMIC 47nF+/-20% 63V 1206 PHYCOMP 1206-28-473-K3-B20D
2 26343/491 CAPACITOR CERAMIC 2.2pF+/-0.25pF 63V RADIAL BC COMPS 2222-678- or 222268
C3 26343/501 CAPAGITOR CERAMIC 1.5pF+/-0.5pF 63V RADIAL BC COMPS 2222-880-03158
¢S5 263B6/874 CAPACITOR CERAMIC 8.2nF+/-10% 50V 0805 AVX 0805-5C-B22-KAT-1A 0
G 26386/871 CAPACITOR CERAMIC 4.7nF+/-10% 50V 0805 AVX 0BO5-5C-472-KAT-1A 0
7 26386/760 CAPACITOR CERAMIC 220nF+/10% 50V 1210 BHYCOMP 1210-2R-224-K9-BBC
cs 263867777 CAPACITOR CERAMIC 47nF+/-20% 63V 1208 PHYCOMP 1205-2R-473-K9-B20D
C8 26366/874 CAPACITOR CERAMIC B.2nF+/-10% 50V 0805 AVX 0805-5C-822.KAT-1A 0
G100 263867899 CAPACITOR CERAMIC 100nF+/10% 50V 1208 AVX $206-50-104-KAT-1A 0
€14 26386/814 CAPACITOR CEHAMIC 15pF+/-5% 50V 0805 AVX 0805-5A-150-JAT-1A 0
€15 26386/777 CAPACITOR CERAMIC 47nF+/.20% 83V 1206 PUYCOMP 1206-2R-473-K9-B200
ta CY7
C19 263867777 CAPACITOR CERAMIC 47nF+/-20% 63V 1206 PHYCOMP 1206-2R-473-K8-B20D
{0 G26
25 28388777 CAPACITOR CERAMIC 47nF+/-20% 63V 1206 PHYCOMP 1206-2R-473-K9-B20D
C26 263B6/75% CAPACITOR CERAMIC 22nF+/-20% 50V 1206 PRYCOMP 1206-28H-223-K9-BBC
G288 284bup2 CAPAGITOR ALUM 100uF+-20% 16V 8.3mmSQ DUBKIER BVC-100/16-T/R
to C29
€36 25386/815 CAPACITOR CERAMIC 18pF+/-5% 50V 0805 AVX 0805-5A-180-JAT-1A 0
€31 26386/868 CAPACITOR CERAMIC 1.8nF+/-10% 50V 0805 AVX 0805-5C-182.KAT1A ¢
32 263861777 CAPACITOR CERAMIC 47nF+/-20% B3V 1206 PHYCOMP 1206-2R-473-K9-B20D
€33 26386/826 CAPACITOR CERAMIC 150pF+/-5% 50V 0805 AVX 0805-5A-151-JAT-tA 0
€34 26386/824 CAPACITOR CERAMIC 100pF+/.5% 50V 0805 AVX 0805-5A-101-JAT-1A 0
€35 28386/828 CAPACITOR CERAMIC 270pF +5% 50V 0808 AVX 0B05-5A-271-JAT1A ¢
037 26386/758 CAPACITOR CERAMIC 22nF+/-20% 50V 1208 PHYCOMP 1206-24-223-K8-BBC
C38 26386777 CAPACITOR CERAMIC 47nF+/-20% 63V 1206 PHYCOMP 1206-2R-473-K8-B20D
10 G38
C4A3  2B386/867 CAPACITOR CERAMIC 2.2nF+/10% 50V 0805 AVX 0805-5C-222-KAT-1A 0
C44 263867863 CAPACITOR CERAMIC tnF+/-10% 50V 0805 AVX 0805-5C-102-KAT- 1A 0
C45 26386875 CAPACITOR CERAMIC 10nF+/10% 50V 0805 AVX 0805-5C-103-KAT-1A 0
1o 46
C48  26386/875 CAPACITOR CERAMIC t0nF+/-10% 50V 0B0S AVX OBOS-5C-103-KAT-1A 0
B 28383/932 DIODE HSMP-3810.. PIN1GOV MKD-EOL 807-23 AGILENT HSMP-3810-TR1
o D4
b5 28383/903 DIODE BAVS9.. SMALL-SIGDUAL 70V MKB-AT SOT-23 FAIRCHILD BAVaS
bs 28371/412 DIGDE BZX84-CoV1.. ZENERS.1V MKD-22 SOT-23 PHILIPS B2X84-Covi
o7
bg 283491038 DIODE H8MS-2815.. SMALLSIG DUAL MKD-B5 SOT.143 AGEENT HEMS-2815-TRY
D10 28383932 DIODE HSMP-3810.. PINTOOV MKDB-EOL SOT-23 AGHLENT HSMP-3810-TR1
6-20 46882-310



REPLACEABLE PARTS

Cir.
Ref.

IFF part
number

Desgoription

RF output amplifier and AM modulator  AS/1 (contd.)

i1
12
iIC3
1G4
5

i5
jol6
L7

L8

i9
L10

to L1
.12
112

R1
R2
to A3
B4
a5
R
R’y

R0
A1
Rig
Ri15
Hi7
to H18
R20
RZ1
K22
Ha24
R2%
R
R2y

28461/464
28461/448
28461/801
284814471
2848114114

23642/557

236421536
236542/518
236421084
23642/519

23642/518
23642/064

48114182
248111157

248141173
247627558
24338/606
24811185
248111193
248147237

24338002
24811158
248117146
248111189

248117148
248117187
248411168
248111159
24BHINEY
248141167
248117153

[C-ANALOG MICROWAVE-AMPINA-G3184., 4-PIN AV-84
10-ANALOG MICROWAVE-AMPMSA.0386., 4-PIN AV-88
IG-ANALOG MICROWAVE-AMPMSA- 1105, 4-PIN AV-08
IC-ANALOG OF AMPOP42.. DIL-8
IC-ANALOG OF AMPTLO71., 50-8

INDUCTOR 22uH 10%LACQUER-COAT AXIAL

INDUCTOR 1uH 5%MOULDED 3.2x2.5mm

INDUCTOR 0.088uH 5%MOULDED 3.2x2.5mm
INDUCTOR 1mH 10%UNSCRNED FERITE-CORE RAD
INDUCTOR 0.068uH 5%MOULDED 3.2x2.5mm

INDUCTOR 0.022uH 10%MOULDED 3.2x2.5mm
NDUCTOR 1mi 10%UNSCRNED FERITE-CORE RAD

RESISTOR 2K43 1% 250mW200V 50ppm MINSRELF
RESISTOR 221R 1% 250mW200V S0ppm MINI-MELF

RESISTOR 1K 1% 250mW200V 50ppm MINEMELF
AESISTOR 50R 1% 250mW250V 100ppmNON-IND AXIAL
RESISTOR 220R 5% W00V 350ppm 2512

RESISTOR 3K32 1% 250mW200V S0ppm MINEMELF
BESISTOR 6K81 1% 250mW200V 80ppm MINIMELF
RESISTOR 478K 1% 250mW200V S0pprm MINI-MELF

RESISTOR 100R 5% 1W100V 350ppm 2512
RESISTOR 681R 1% 250mW200V 50ppm MINI-MELF
RESISTOR 75R 1% 250mW200V 50ppm MINIMELF
RESISTOR 4K75 1% 250mW200V S0pom MINI-MELF

RESISTOR 75R 1% 250mW200V 50ppm MINFMELF

RESISTOR 3K32 1% 250mW200V 50ppm MINI-MELF
RESISTOR 619R 1% 250mW200V 50ppm MINI-MELF
RESISTOR 274R 1% 250mW200V 50ppm MINI-MELF
RESISTOR 2218 1% 250mW200V 50ppm MINI-MELF
RESISTOR 562R 1% 250mW200V 50ppm MINFMELF
RESISTOR 150R 1% 250mW200V 50ppm MINI-MELF

Manufacturer

MiNECIRGUITS
MiNECIRCUITS
ANALOG
STMICRC

TYCO

TYCC
YO
TOKO
TYCO

TYCO
TOKO

ViMt
ViM

VM
V™
VT§
ViM
ViM
ViM

VM
VT
VM
VIM

VIM
ViM
VIM
ViM
VM
VI
VTM™

Manufacturer's
part number

MAR-3-8M
MAV-11-8M
OP42GP
TLG71CD

8C10-220-1(5mm PITCH

3812-1-1R0-
3612-17-088-J
494HYFE140K
3612-1.068+

3612-7-022-K
494HYFO140K

501-0-2K43-1%-80ppm
501-0-221R-1%-50ppm

501-0-1K0-1%-50ppm
EE/471-907/50R-F-TO
509-0-220R-5%-V5

501-0-3K32-1% 50ppm
501-0-6KB1-1%-50ppm
501-0-475K-1%-50ppm

568-0-100R-5%-V5

561-0-681R-1%-80ppm
501-0-75R0-1%-50ppm
501-0-4K75-1%-50ppm

501-0-75R0-1%-50ppm
501-0-3K32-1%-50ppm
501-0-619R-1%50ppm
§01-0-274K-1%-50ppm
501-0-221R-1%-50ppm
501-0-562R-1% 50ppm
501-0-150R-1%-50ppm



REPLACEABLE PARTS

Cir. FH pant Description Manufacturer Manufacturer's
Ref., number part number

1st local oscillator control A7/1

When ordering, prefix circuit reference with A7/1,

44820-111 Corplete unit Issue 013
&1 26386/898 CAPACITOR CERAMIC 100nF+/10% 50V 1206 AVX 1206-5C-104-KAT1A 0
o C2
€3 26451/008 CAPACITOR ALUM 47uF +/-20% 16V 8.6mmSQ RUBYCON 16-REV-47
G4 26386/293 CAPACITOR CERAMEC 100n¥F4+/-10% 50V 1206 AVX 1206-5C-104-KAT-1A 0
1o C5 '
Cs 2684517008 CAPAGITOR ALUM 47uF +/-20% 16V 8.6mmSQ RUBYCON 16-REV-47
g7 26386/895 CAPAGITOR CERAMIC 100nF+/-10% 50V 1206 AVX 1206-5C-104-KAT 1A 0
1 C8
] 264511009 CAPACITOR ALUM 47uF+/-20% 18V 8.8mmS() RUBYCON 16-REV-47
C10 268386/898 CAPACITOR CERAMIC 100nF+/-10% 50V 1206 AVX 1206-5C-104-KAT-1A ¢
C11 283437788 CAPACITOR CERAMIC 820pF+/-5% 50V 0805 SYFER 0805-J-050-8244-C-
{14 26385/816 CAPACITOR CERAMIC 220F+/-5% 50V 0805 AVX 0805-5A-220-JAT-1A ¢
G158 26388777 CAPACITOR CERAMIC 47nF+/-20% B3V 1208 PHYCOMP 1206-2R-473-K3-B20D
€16 26386/863 CAPACTTOR CERAMIC 1nF+/-10% S0V 0805 AVX 0805-5C-102-KAT1A ¢
C17 283867777 CAPACITOR CERAMIC 47nF+/-20% 63V 1208 PHYCOMP 1206-2R-473-K9-B20D
o C18
€20  26386/863 CAPACHTOR CEBAMIC 1nf4/10% 50V 0805 AVX 0B05-5C-102-KAT-1A 0
Cad 26388/863 CAPACITOR CERAMIC 1nF4/-10% 50V 0835 AVX 0805-5C-102-KAY-1A ¢
0 C28 _
€30 283867777 CAPACITOR CERAMIC 47nF+/-20% 63V 1206 PHYCOMP 1206-2R-473-K8-B2QD
C34  26386/863 CAPACITOR CERAMIC 1nF4/10% 50V 0BGS AVX 0805-5C-102-KAT-1A ¢
10 038
€38 263437788 CAPACITOR CERAMIC 880pF+/-5% 50V 0805 SYFER £805-J-050-06814-C-T
Car  26asenrr CAPACITOR CERAMIC 47nF+/-20% 63Y 1206 BHYCOMP 1206-2R-473-K8-B20D
€38 26343/758 CAPACITOR CERAMIC 3.9pF4/-0.50F 50V 0805 AVX {B05-5A-3R4-DAT-tA 0
€33 263437788 CAPACITOR CERAMIC 880pF+/-5% 50V 0805 SYFER 0805-J-050-06814-C-F
C43 26386777 CAPACIEOR CERAMIC 47nF+/-20% 63V 1206 PHYCOMP 1206-2R-473-KS-B20D
C43 26343788 CAPACITOR CERAMIC 680pF+/-5% 50V 0805 SYFER 0805-)-050-08814-C-1
C4d 263861777 CAPACITOR CERAMIC 47nF+/-20% 53V 1206 BHYCOMP 1206-2R-473-K8-B20D
to C46
C47 263437788 CAPACITOR CERAMIC 880pF+/-5% 50V 0805 SYFER 0805-J-050-0881.-C-T
{48 284511010 CAPACITOR ALUM 100uF+/-20% 6.3V 8.6mmSQ RUBYCON 6.3-REV-100
B 28349/032 DIODE +3MS-2820.. SMALLSIG SCHTKY MK-COL 80T-23 AGILENT HSMS-2820-TR1
b2 28383910 DIODE BAS28.. SMALL-SIGDUAL MKD-AS1ATY SOT-143 PHILIPS BAS28
o D3
B4 28383/534 DIODE 11.4148.. SMALL-SIG0V MINI-MELF GENERAL SEMI £14148
o D5

8-22 . 46882-310



REPLACEABLE PARTS

Cir. IFR part Description Marnufacturer  Manufacturer’s

Ref. number part number

1st Jocal oscillator control A7/1 (contd.)

G 28466/413 IC-DIGETAL EXCLUSIVE-QRT4ACES.. QUAD 80-14 ON SEMI MC74ACESD

IC3 2B469/568 IC-DIGITAL DVIDERSP8400.. 80-28

G4 28451/454 IG-ANALOG MICROWAVE-AMPMSA-O786.. 4-PIN AV-88 MINLCIRCUITS  MAR-7-8M

5 28469/795 IC-DIGITAL DIVIBERDS02,. SO-8 SIGE MECRO DeG2

IC8 28481/454 IC-ANALOG MICROWAVE-AMPMSA.0786.. 4-PIN AV-86 MINI-CIRCUITS  MAR-7-SM

iIC7 28469/621 IC-DIGITAL ARRAY-LOGICAMIGESZ-040.. PLCC-68  AMERICAN MICROSYSTEM-  AMI-6562-0

ic8 204621645 [C-BIGITAL FLIP-FLOP-D74HC174., HEX 8016 ON SEM! MC74HCI74D or AD

L1 23642/512 INDUCTOR 22ut 5%MOULDED 3.2x2 5mm TYCO 3612-1-220-4

L2 23642118 INBUCTOR 3.3ub 5%MOULDED 3.2x2.5mm TYCO 3812.T-3R3-

L3 236421512 INDUCTOR 22uH 5%MOULDED 3.2x2 Smm TYCO 3612-T-220-J

L4 23642/510 INDUSTOR 6.1uH 5%MCULDED 3.2x2.5mm TYCo 3612-1-R104

i

]t 24811125 RESISTOR 108 1% 250mW200V 50ppm MINL-MELF VM 501-0-10R-1%-5Gppm

H2 24811181 RESISTOR 2K21 1% 250mW200V 50ppm MINI-MELF ViM §01-0-2K21-1%-50ppm
A3 248117125 RESISTOR 10R 1% 250mW200V 50pom MINI-MELF VT 501-0-10R-1%-50ppm

R4 248111161 AESISTOR 332R 1% 250mW200Y 50ppm MINL-MELF VT 501-0-332R-1%-50ppm
RS 248111153 RESISTOR 150R 1% 250mW200V 50pom MINI-MELF VM 501-0-150R-1%-50ppm
2] 248111474 RESISTOR 1K1 1% 250mW200V S0ppm MINEMELF VTM 501-0-1K1-1%-50ppm

HY 248117161 RESISTOR 332R 1% 250mW200V 50ppm MINI-MELF VM §01-0-332R-1%-50ppm
Rg 24811/309 RESISTOR 51R1 1% 250mW200V 50ppm L4 MINIMELF BEYSCHLAG  MMAD204-50HF-1%-51R1
o H9

R10 248117181 RESISTOR 332R 1% 250mW200V 50ppm MINI-MELF VM 501-0-332R-1%-50ppm
Ri14 24814181 RESISTOR 332R 1% 250mW200V 50ppm MINI-MELF Vi 501-3-332R-1%-50ppm
R15 24811173 AESISTOR 1K 1% 250mW200V 50pom MINI-MELF VM 501-0-1K0-1%-50pom

to H25

H30 248114157 RESISTOR 2218 1% 250mW200V 50ppm MINLMELF ViM 501-0-2218-1%-50ppm
A3 24811/153 RESISTOR 150R 1% 250mW200V 50ppm MINI-MELF VIM B01-3-150R-1%-50ppm

to R33

R34 24811409 AESISTOR S1R1 1% 280mW200V 50ppm L MINI-MELF BEYSCHLAG  MMAD204-50HF-1%-51R1
to B35

R36  24B11/912 RESISTOR 100R 1% 250mW200V 50ppm L-) MINEMELF BEVSCHLAG  MMAD204-50HF-1%-1008
R37  24811/823 RESISTOR 6881 1% 250mW200V 50ppm L-4 MINI-MELF BEYSCHLAG ~ MMAU204-50HF-1%-68R1
R38 24811812 RESISTOR 100R 1% 250mW200V 50ppm L MINE-MELF BEYSCHLAG  MMAD204-50HE-1%-100R
39 24811173 RESISTOR K 1% 250mW200V 58ppm MINI-MELF VTH 801-0-1K0-1%-500pm:
R40 248131197 RESISTOR 10K 1% 250mW200V 50ppm MINI-MELF ViM 501-0-10K-1%-50ppm

A41 248111205 RESISTOR 22K1 1% 250mW200V 50ppm MINLMELF VIM 501-0-22K1-1%-50ppm
R42  24681/549 RESISTOR-NTWK BUSSED22K 2% x15 80-16 BOURNS 4816P-T02-223-TUBE:
A&7 24811173 RESISTOR X 1% 250mW200V 50ppm MINI-MELF VTM 501-0-1K0-1%-50ppm
RGG 24811197 RESISTOR 10K 1% 250mW200V 50ppm MINI-MELF VM 501-0-10K-1%-50ppm

o ReD

Ré1 24811/908 RESISTOR 5181 1% 250mW200V 50ppm L-| MINF-MELF BEYSCHLAG  MMADBZ04-50HF-1%-51R1
{o RB2

46882-310 6-23



REPLACEABLE PARTS

Cir. IFR part Dascription Manufacturer Manmutacturer’
Hel.  pumber part number

1st locai oscillator control  A7/1 (contd.)

TRY 28457852 TRANSISTOR PNP BSR15..40V MKD-CHT7p S0T-23 PHILIPS BSR15 or BSR4
TRZ 28457850 TRANSISTOR NPN FMMT2369.40V 600MHz MXD-"1 80723 ON SEMI MMBT2368LT4
o TR4



R

REPLACEABLE PARTS

Cir, {FR part Description

Manufecturer Manufacturer's

Ref.  number pari number
1st local oscillator A8/1
When ordering, prefix circuit reference with A8/,

44830-112 Complete unit issue 0
&1 2B386/899 CAPACITOR CERAMIC 100nF+/-10% 50V 1206 AVX 1206-5C-104-KAT-1A 0
2 26451002 CAPACITOR ALUM 4,7uF +£-20% 35V 4.3mmSQ RUBYCON 35-REV-4R7
3 264517004 CAPAGITOR ALUM 10uF+/-20% 35V 5.3mmSQ AUBYCON 38-REV-10
Cd 26451/014 CAPACITOR ALUM 220uF+/-20% 16V 10.3mmSQ RUBYCON 25-REV-220-M-(10mm)
cs 26451010 CAPACITOR ALUM 100uF+/-20% 6.3V 6.6mmSQ AUBYCON §.3-REV-100
) 26451/009 CAPACITOH ALLM 47uF +/-20% 16Y 6.6mmSQ RUBYCON 16-AEV-47
7 26451/003 CAPACITOH ALUM 10uF+/-20% 18V 4.3mmSQ RUBYCON 1B-REV-10-M-0450
] 284514005 CAPACITOR ALUM 22uF+/-20% 6.3V 4.3mmS0Q RUBYCON 6.3-HEV-22-M-0450
] 26386875 CAPACITOR CERAMIC 10nF+/-10% 50V 0805 AVX 0805-5C-103-KAT- 1A 0
C10 26386/899  CAPACITOR CERAMIC 100nF+/-10% 50V 1206 AVX 1206-5C-104-KAT-1A 0
toC12
Ci13  26386/816  CAPACITOR CERAMIC 22pF+/-5% S0V 0805 AVX 0805-5A-220-JAT-1A 0
G4 26454003 CAPACITOR ALUM 10uF+/-20% 16V 4.3mmSQ RUBYCON 16-REV-10-M-0450
15 2O5BS/AG02 CAPACITOR POLYESTH 220nF +/-10% 25V 2824 PHILIPS 384-28224
17 26421128 CAPACITOR ALUM 1000UF +-20% 6.3V RADIAL PHILIPS 2222-037-50102
o ig
Cig 26386/871 CAPACITOR CERAMIC 4.7nF+/-10% 50V 0805 AVX 0805-5C-472-KAT-1A 0
(20 2638605t CAPACITOR CERAMIC 33nF+-10% 50V 1210 SYFER 1230--050-0333K-X-T
G211 26386875 CAPACITOR CERAMIC 10nF+/-10% 50V 0805 AVX 0805-5C-103-KAT-1A o
22 26585401 CAPACITOR POLYESTR tuF+/-10% 63V 7.3x10mm WIMA SMD7.3-1uF10%-63V-TR
16 £23
24 26451004 CAPACITOR ALUM 10uF +/-20% 35V 5.3mmSQ RUBYCON 35-REV-10
€25 263067824 CAPACITOR CERAMIC 100pF+/-5% 50V 0805 AVX 0805-5A-101-JAT-1A 0
028 26388/808  CAPACITOR CERAMIC 4.7pF+/-0.5pF 50V 0805 AVX 0805-5A-4R7-DAT-1A 0
o C27
C28  26386/624  CAPACITOR CERAMIC 10GpF+/-5% 50V 0805 AVX 0805-5A-101-JAT-1A0
028
34 263667898 CAPACITOR CERAMIC 108nF+/10% 50V 1206 AVX 1206-5C-104-KAT-1A 0
1o C44
o 28371735 DIODE BZX84-CBV2.. ZENERS.2V MKD-Z7 S01-23 PHILIPS B7X84-C8V2
o2 28624136 LED RED HLMP-1301..2.4V T¥ 3mmDIA HEWLETT-PACKARD HLMP-1301
D3 28371/443 DIODE BZX84-C5V6.. ZENERS BV MKD-Z3 S0T-23 PHILIPS BZXB4-C5VS
D4 28372/215 DIODE BZX84-C12.. ZENER12V MKD-Y2 507-23 PHILIPS BIXB4-C12{Y2)
IC 284817792 IC-ANALOG VOLTAGE-REGLM317L.. 50-8 MOTOROLA EM317LD
152 284617780 {C-ANALOG VOLTAGE-REGTOLOSAC.. 8G-8 STMICRO L78L.05ACE
IC8 284621146 IC-DIGITAL FLIP-FLOP-B74AC74.. DUAL 80-14 FAIRCHILD 74ACT4SC
IC8 284667239 IC-DIGITAL NOR-GATET4ACC2.. QUAD S0-14 FAIRCHILD T4AC028C
17 284621145 IC-DIGITAL FLIPFLOP.D74ACT4.. DUAL 8014 FAIRGHED TAACTASC
o [C8
IC9 284667394 IC-DIGITAL NAND-GATE74AC00,. QUAD §0-14 FAIRCHILD TAACOGSC
IC1G 28481413 IC-ANALOG OF AMPTLO74.. QUAD SO-14 MOTOROLA TL074CH
48882-310 6-25



REPLACEABLE PARTS

Manufacturer Manufacturer's

Cir. PR part Description

Ref. aumber part number

1st local oscillator A8/ (contd.)

o1 28481/848 IC-ANALGG SWITCH74HC4318., QUAD 50-16 PHILIPS 74HCA3180

12 2B461/520 IC-ANALOG OF AMPLT1028., 50-8 LINEAR TECH  L11028C58

K518 2B461/447 iC-ANALCG MICROWAVE-AMPMSA-ORBS.. 4-PIN AV-86 MiN-CIRCUITS  MAR-B-GM

to 1G4

515 28461454 IC-ANALOG MICROWAVE-AMPMSA-0788,, 4-PIN AV-85 MINLCIRCUITS  MAR-7-5M

L1 238427718 INDUCTOR 226uH 5%MOULDED 3.2¢2.5mm MEGGITY 3612.7.221.4

foi4

i5 236421524 INDUCTOR 1mH 10%MOULDED 3.2x4.5mm MEGGITT 3813-1-102-K

i0is

L7 23642/535 INDUCTOR 1uH 5%MOULDED 3.2¢2.5mim MEGGITY 3612-1-1R0-J

t0i9

Rl 24811161 RESISTOR 332R 1% 250mW200V 50opm MINMELF VTM 501-0-332R-1%-58ppm

H2 24811194 RESISTOR 7K5 1% 250mW200V 50ppm MINI-MELF VTM 801-0-7K5-1%-50ppm

R3 24811/14G RESISTOA 100R 1% 256mW200V 50ppm MINI-MELF VT 501-0-100R-1%-50ppm

R4 24814/161 BESISTOR 332R 1% 256mW200V 50ppm MINI-MELF VTM 501-0-332R-1%-50ppm

to RS

Re 248117206 AESISTOR 24K3 1% 250mWa00V S0ppm MINLMELF VTM 501-0-26K3-1%-50ppm

R7 248111197 HESISTOR 10K 1% 250:mW200V 50ppm MINI-MELF VTM 501-0-10K-1%-50ppm

R8 24811/218 RESISTOR 61K 1% 250mW200V 50ppm MINI-MELF VTM 501-0-61K9-1%-50ppm

Rg 24811/226 RESISTOR 162K 1% 250mW200V 50pom MINEMELF VM 501-0-162K-1%-50ppm

23h] 24811212 RESISTOR 43K2 1% 250mWR200V S0ppm MINIMELF VT B01-0-43K2-1%-50ppm

R11 24811215 RESISTOR 56K2 1% 250mW200V 50pprm MINEMELF VIM 5011-0-56K2-1%-50ppm

R12 248117201 RESISTOR 15K 1% 250mW200V 50ppm MINK-MELF VTM 501-0-15K-1%-50ppm

R13 248111447 RESISTOR 10K 1% 250mW200V 50ppm MINI-MELF VTM 501-0-10K-1%-50ppm

Ri4 248111442 RESISTOR 51R1 1% 256mW200V S0ppm MINEMELF VTH 801-0-51R1-1%-50ppm

Ri5 248117185 RESISTOR 3K32 1% 250mW200V S0ppm MINMELF YTH 501-0-3K32-1%-50ppm

Ri8 248117189 RESISTOR 4K75 1% 250mW200V S0ppm MINL-MELF VTM 501-0-4K75-1%-50ppm

Ri7 248111137 RESISTOR 33R2 1% 250mW200V S0pprm MINI-MELF VIM 501-0-33R2-1%-50ppm

Ri8 248111461 RESISTOR 3327 1% 250mW200V 50pom MINLMELF ViM 501-0-33288-1%-50ppm

Rig 248117137 RESISTOR 33R2 1% 250mW200V 50pom MINLMELF ViM 501.0.33R2. 1%-80ppm

K26 48111174 RESISTOR 8258 19% 250mW200V 50ppm MINIMELF VM 501-4-825R-1%-50ppm

A2 248114175 RESISTOR 1K21 1% 250mW200V 50ppm MINI-MELF ViM §01-0-1K21-1%-50ppm

o R24

RS 24811/213 RESISTOR 47K5 1% 250mW200V 50ppm MINLMELF Vi 501.8-47K5-1%-50ppm

o Ra7

R/os 24811/245 RESISTOR 1M 1% 250mW200V 50ppm MINI-MELF VM 501-0-1M0-1%-50ppm

Reg 248117175 RESISTOR 1K21 1% 280mW200V S0ppm MINI-MELF VTM 501-0-1K21-1%-50ppm

730 24811197 RESISTOR 10K 1% 250mW200V S0ppm MINEMELF Vim 501-0-10K-1%-50ppm

R31 24814198 RESISTOR 12K1 1% 250mW200Y 50ppm MINLMELF ViM 501.0-12K1-1%-50ppm

Rz 24811/197 RESISTOR 10K 19% 250mW200V 50ppm MINF-MELF VT £01-0-10K-1%-50ppm

R34 248111197 RESISTOR 16K 196 250mW200V 50ppm MINI-MELF VM 501-0-10K-1%-50ppm

to R35

R3s 248141137 RESISTOR 33M2 1% 250mW200V S0ppm MINI-MELF VT §01-0-33872-1%-50ppm

ts RI7

R38 248114481 RESISTOR 332R 1% 250mW200V 50ppm MINEMELF VTM 501-0-332R-1%-50ppm

A3s 248117157 RESISTOR 221R 1% 250mW200Y 50apm MINEMELF VTH 501-0-221R-1%-50ppm

Rag 248117148 RESISTOR 100R 1% 250mW200V 50ppm MINF-MELF VTM 501-0-100R-1%-50ppm
-
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REPLACEABLE PARTS

Cir.
Ref,

IER part
number

Bescription

1st local oscillator A8/1 (contd.)

A4
R42
Réd

R45
W R46

R47
R48
R49
k5o
RSt
RS2
R53
B54
B55

Ab6
io Rg1

Rz

TR1
TRz
TR3
TR4

TRS
to TRE

TRY

24811148
248117125
248117153
24811801

248111923
24814/911
24814801
2481151
248111181
24811015
248117506
24811818
24811497
248114128

2481111758

28455/302
28453/828
28433/828
28457851
28453/828

28459/084

RESISTOR 90RS 19 250mW200V 50pprm MINI-MELF
AESISTOR 16R 1% 250mW200V 50ppm MINLMELF
RESISTOR 150R 1% 250mW200V 50ppm MINEMELF
RESISTOR 10R 1% 250mW200V 50ppm - MINI-MELF

RESISTOR 68R1 19 250mW200V 50npm L MINEMELF
RESISTOR 75R 1% 250mW200V 50ppm L1 MINI-MELF
RESISTOR 101 1% 250mW200V 50pom L-| MINL-MELF
RESISTOR 121R 1% 250mW200V 50ppm MINLMELF
RESISTOR 332R 1% 250mW200V 50ppm MINI-MELF
RESISTOR 150R 1% 250mW200V 50ppm L4 MINEMELF
RESISTOR 36R§ 1% 250mW200V S0ppm |- MINE-MELF
RESISTOR 150R 1% 250mW200V 50opm |- MINEMELF
RESISTOR 10K 1% 250mW20GV 50ppm MINLMELF
RESISTOR 10R 1% 250mW200V 50ppm MINI-MELF

REGISTOR 1K21 1% 250mW200V S0ppm MINIMELF

THANSISTOR NPN BCX54..45V 130MHz MKD-BA SC1-89
TRANSISTOR NPN BCB48B..30V 200MHz MKD-1K S0T-23
TRANSISTOR PNP BOB58B..30V 150MHz MKD-3K S0T-23
THANSISTOR NPN BFS17.15V 1.3GHz MKB-£1 S07-23
THANSISTOR NPN BCB4BB. 30V 200MHz MKD-1K 8GT-23

TRANSISTOR N-ENH MOSFETBSTS2., 80V MKD-02 S0T23

Manufacturer

V¢
Vi
VM
BEYSCHLAG

BEYSCHLAG
BEYSCHLAG
BEYSCHLAG
ViM

ViM
BEYSCHLAG
BEYSCHLAG
BEYSCHLAG
ViM

VM

ViM

PHILIPS
FHILIPS
PHILIPS
PHILIPS
PHILIPS

FHILIPS

Manufacturer's
part number

501-0-80R9-1%-50ppm
501-0-108-1%-50ppm
501-0-150R-1% 508pm
MMAG204-50HF-1%-10R

MMA0204-50HF-1%-68R?
MMAG204-50HF-1%-75R
MMA0204-50HF-1%-10R
501-0-121R-1%-50ppm
501-0-332R-1%-50ppm

MMAQ204-50HF-1%-150R

MMAQ204-50HF-1%-36R5

MMAQ204-50HF-1%-150R
501-0-10K-1%-50ppm
501-0-10R-1%-50ppm

501-0-1K21-1%-50ppm

BCX54
BCa4gB
BCa588
BFS17
BC848B

BSTE2(TAPE & REEL)



REPLACEABLE PARTS

Gir,
Ref.

iER part
aumber

Degeription

2nd and 3rd local oscillator A9/1

When ordering, prefix circuit reference with A9/1.

Manufacturer Manufacturer's
part number

44830-097 Complete unit lssue 015
&1 264511014 CAPACITOR ALUM 220ub+/-20% 16V 10.3mmS0 RUBYCON 25-REV-220-M-(10mm)
¢z 264211128 CAPACITOR ALUM 1000uF+/-20% 6.3V RADIAL BC COMPS 2222-037-53102
c3 284511014 CAPACITOR ALUM 220uF +/-20% 18V 10.3mmSQ RUBYCON 25-HEV-220-M-[10mm)
4 26451006 CAPACITOR ALUM 22uF+/-20% 18V 5.3mmSQ RUBYCON 16-HEV-22
C5 26451/003 CAPACITOR ALUM 10uF+/-20% 16V 4,3mmS0 RUBYCON 16-REV-10-M-0450
C6 264511008 CAPACITOR ALUM 47uf+/-20% 8.3V 5.3mmSQ DUBLIER OVCR-47/8.3-T/R
C7 26386/863 CAPACITOR CERAMEC 1nF+/-10% 50V 0805 AVX 0805-5C-102-KAT-1A 0
C8 26386/986 CAPACITOR CERAMIC 1.8pF+/-G.1pF 50V HI-Q 0805 AVX 0805-5K-1RB-BAW-TR
Cs 26366/875 CAPACITOR CERAMIC 10nF+/10% 50V 0805 AVX 0805-5C-103-KAT-1A 0
C10 26368/839 CAPACITOR CERAMIC 100nF+/-10% 50V 1206 AVX 1206-5C-104-KAT-1A 0
i 26386/824 CAPACITOR CERAMIC 100pF++5% 50V 0805 AVX (805-5A-101.JAT-1A 0
12 26386/808 CAPACITOR CERAMIC 4.7pF+/-0.5pF 50V 0805 AVX (B05-5A-4RT-DAT-1A ¢
€13 26386/883 CAPACITOR CERAMIC 1nF+/-10% 50V 0805 AVX 0805-5C-102-KAT-1A 0
C14 26386/824 CAPACITOR CERAMIC 100pF+/-5% 50V 0805 AVX 0805-5A-101-JAT-1A 0
C15 26386/875 CAPACITOR CERAMIC 10nF+/-10% 50V 0805 AVX 0805-5C-103-KAT-1A 0
G186 26366/808 CAPAGITQR CERAMIC 4.7pF+/-0.50F 50V 6805 AVX (B05-5A4RT-DAT-1A ¢
toG17
Ci8 26386/875 CAPACITOR CERAMIC 10nF+/10% 50V 0805 AVX 0805-5C-103-KAT-1A 0
¢19 2B386/824 CAPACITOR CERAMIC 100pF+/-5% 50V 0805 AYX G805-54-101-JAT- 1A 0
G20 26383/585 CAPACITOQR CERAMIC 1nF4/-10% 63V RADIA|, 8C COMPS 2222.630-51102
23 26386/863 CAPACITOR CERAMIC 1nF4/-10% 50V 0805 AVX 0805-5C-102-KAT-1A 0
toC24
025 26366/839 CAPACITOR CERAMIC 100nF+/-10% 50V 1206 AVX 1206-5C-104-KAT-1A 0
to 27
28 264514010 CAPACITOR ALUM 100uF+-20% 6.3V 6.6mmSQ RUBYCON 6.3-REV-100
29 26386/863 CAPACITOR CERAMIC 1nF+/-10% 50V 0805 AVX 0805-5C-102-KAT-1A 0
£30  26386/8%9 CAPACITOR CERAMIC 100nF+/10% 50V 1286 AVX 1206-5C-104-KAT-1A 0
to C32
£33 26386/463 CAPACITOR CERAMIC 1nF4/-10% 50V 0805 AVX 0B05-5C-102-KAT-1A 0
£34 264514005 CAPAGITOR ALUM 22uF +/-20% 6.3V 4.3mmSQ RUBYCON 8.3-REV-22-M-0450
€35 265854003 CAPACITOR POLYESTER4TONF +/-10% 25V 7.3x6.1 AvX CF052-E-0474K (BULK)
{36  26386/899 CAPACITOR CERAMIC 100nF+410% 50V 1286 AVX 1206-5C-104-KAT-1A 0
10 (37
G388 28343767 CAPACITOR CERAMIC 10pF+/-5% 50V 0805 AVX 0805-5A-100-JAT-1A 0
€38 26386808 CAPACITOR CERAMIC 100nF+/-10% 50V 1206 AVX 1206-5C-104-KAT-1A 5
o C40
G4t 26386/863 CAPACITOR CERAMIC 1nF+/-10% 50V 0805 AVX 0805-5C-102-.KAT-1A 0
0 042
CA43 26386/898 CAPAGHTOR CERAMIC 100nF+/-10% B0V 1206 AVX 1206-5C-104-KAT-1A 0
Ca4 26386/875 CAPACITOR CERAMIC 10nF+/-10% 50V 0805 AVX 0805-5C-103-XAT-1A ¢
to C45
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REPLACEABLE PARTS

Cir.  {FHpen Description Manufscturer  Menufacturer's
Ref.  number part number

2nd and 3rd local oscillator  A9/1 {conid.)

£48 26386/863 CAPACITOR CERAMIC 1nf+/-10% 50V 0805 AVX . 0808-5C-102-KAT-1A ¢
C47  26386/899 CAPACITOR CERAMIC 100nF+/-10% 50V 1208 AVX 1206-5C-104- KAT- 1A 0
o C48

C4g 263861873 CAPAGITOR CERAMIC 10nF+/-10% 50V 0805 AVX 0805-5C-103-KAT-1A 0
C506  26386/808 CAPACITOR CERAMIC 4.7pF+0.5pF 50V 0805 AVX 0805-5A-4R7-DAT-1A 0
C51 26386/898 CAPACITOR CERAMIC 100nF+/-10% 50V 1208 AVX 1208-5C-104-KAT-1A 0
1o 052

{53  26386/875 CAPACITOR CERAMIC 10nF+/-10% 50V 0805 AVX 0B05-5C-103-KAT-1A 0
€54  26386/899 CAPACITOR CERAMIC 100nF4+/-10% 50V 1208 AVX 1286-5C-104-KAT-tA o
C55  26386/875 CAPACITOR CERAMIC 10nF4/-10% 50V 0805 AVX 0805-5C-103-KAT-1A 0
€56 26386/698 CAPACITOR CERAMIC 100nF+/-10% 50V 1206 AVX 1206-5C-104-KAT-1A
€57 28386/875 CAPACITOR CERAMIC 10nF+/-10% 50V 6835 AVX 0805-5C-103-KAT-1A 6
{58 26386/898 CAPACITOR CERAMIC 100nF+/-10% 50V 1206 AVX 1206-5C-104-KAT-1A ¢
£59 26386/817 CAPACITOR CERAMIC 27pF+/-5% 50V 0805 AVX 0805-5A-270-JAT-1A 0

C60 26386/863 CAPACITOR CERAMIC 1nd.4/-10% 50V 0805 AVX 0805-5C-102-KAT-1A ¢
{61 25386/820 CAPACITOR CERAMIG 47pF+/-5% 50V 0805 AVX © 0805-5A-470-JAT-1A 0

{62 26386/824 CAPACITOR CERAMIC 100pF+/-5% 50V 0805 AVX 0805-5A-101-JAT-1A 0

£63 264511010 CAPACITOR ALUM 100uF+/-20% 6.3V 6 5mmSQ RUBYCON §.3-REV-100

£64 26386/898 CAPACITOR CERAMIC 100nF.+~10% 50V 1206 AVX 1206-5C-104-KAT-1A 0
{0 C65

Ce6 26386863 CAPACITOR CERAMIC 1nF+/-10% 50V 0805 AVX 0805-5C-102-KAT-1A o
1 C68

088 26386/899 CAPACITOR CERAMIC 100nF+/-10% 50V 1208 AVX 1206-5C-104-KAT-tA o
C/ 26386863 CAPACITOR CERAMIC 1nF4+/-10% B0V 0805 AvX 0805-5C-102-KAT-1A 0
o G714

C72  26386/899 CAPACITOR CERAMIC 100nF+/-10% 50V 1208 AVX 1206-5C-104-KAT-1A &
C73  26451/010 CAPACITOR ALUIM 180uF /-20% 6.3V 6.6mmSQ AUBYCON 6.3-REV-100

C74  26386/863 CAPAGITOR CERAMIC tnF+/-10% 5OV 0805 AVX 0805-5C-102-KAT-1A 0
£rs 28386/875 CAPACITOR CERAMIC 10nF+/-10% 50V 6805 AVX 0805-5C-103-KAT-1A 0
G168 26386/859 CAPACITOR CERAMIC 100nF+/-10% 50V 1206 AVX 1206-5C-104-KAT-1A 0
to 80

8l 26386/863 CAPACITOR CERAMIC 1nF+/-10% 50V 0805 AVX 0805-5C-102-KAT1A 0
£82  28388/875 CAPACITOR CERAMIC 10nF+/-10% 50V 0805 AVX 0805-5C-103-KAT-1A 0
(B3 265851003 CAPACITOR POLYESTER4TONF +/-10% 25V 7.3%6.1 AVX CFG52-E-0474K {BULK)
(84 26386/889 CAPACITOR CERAMIC 100nF+/10% 50V 1206 AvX 1206-5C-104-KAT-1A ¢
o 087

™ 28381/136 DICBE BBE3S.. VARI-CAPZ. 1pF@28Y MKD-S S0D-323 INFINEON BB535

D2 2B371/6863 DIODE BZX84.-C7V5. ZENERT.5Y MKD-25 50T-23 PHILIPS BIX84-CTVE

D3 28383/903 DIODE BAV9S.. SMALL-SIGDUAL 70V MKD-A7 507123 FAIRCHED BAVGS

to b5

bé 28381/341 BIODE BBY40.. VARI-CAP4.3pF@25V MKD-52 80T-23 PHILIPS PBY40

B7 283831902 PIODE BAWSS.. SMALL-SIGDUAL 70V MKD-A1 801-23 PHILIPS BAWSE (A1}

3] 286241081 LED RED HSMS-T600..1.9V 3. 7x3mm SURFACE-MTG INFINEON L8T670-H252-1

3:¢] 28383/902 BIODE BAWSS.. SMALL-SIGDUAL 70V MKB-A1 S0T-23 PHEIPS BAWSE (A1)

D1 286247001 LED RED HSMS-T800..1.8V 3.7x3mm SURFACE-MTG INFINEON L8T870-Had2-1
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REPLACEABLE PARTS

Cir. iFR part Description Manutacturer  Manufacturer's
Ref. number part number

2nd and 3rd local oscillator  AS/1 {contd.)

1 28461/792 IC-ANALOG VOLTAGE-REGLM317L,.. 808 ON SEMI LM317LD

12 28461780 IC-ANALOG VOLTAGE-REG79LOSAC.. SO-8 ST MICRO L7GLOSACZ

IC3 28461/448 IC-ANALOG MICROWAVE-AMPMSA-0346.. 4-PIN AV-86 MINI-CIRCUITS  MAR-3-SM

IC4 28461/450 IC-ANALOG MICROWAVE-AMPMBA-0486.. 4-PIN AV-86 MINICIRCUITS  MAR-4-SM

ICé 28469/566 IC-DIGITAL DIVIDERSP8402.. 80-28

i 284621147 C-DIGITAL FLIP-FLOP-DT4ACT?4., DUAL SC-14 FAIRCHILD T4ACT745C

18 28466395 IC-DIGITAL NAND-GATET4ACTC0.. QUAD 80-14 NATIONAL SEME 74ACT00SC

iCs 28461/897 {G-ANALOG OP AMPOP-27GS.. 50-8 ANALOG OP-27GS

G100 285317023 RF-MIXER DBLE-BALANCEDNEGQ2A.. PLAS-8C-8 PHILPS SAB0ZAD

IC11 284841159 [C-DIGITAL COUNTERMC10H01S,, DiL-16 ON SEMI MC19H0189

iC12 28462147 IC-DIGITAL FLIP-FLOP-DT4ACTT4. DUAL 8014 FAIRCHILD 74ACT45C

€13 28468/398 IC-DIGITAL NAND-GATET4ACT00.. QUAD 8014 NATIONAL SEMI 74ACT00SC

€14 2646181 IC-ANALOG OF AMPOP275., DUAL 80-8 ANALOG OP275GS

Lt 236421064 INDUCTOR 1mi 10%UNSCRNEE FERITE-CORE RAD TGKO 484HYF(O140K

tid

14 23642/835 INDUCTOR 1iH 5%MOULDED 3.2¢2.5mm TYCC 3812.T-1R0-d

L9 23542/535 INDUCTOR 1u# 5%MOULDED 3.2¢2.5mm TYCC 3612-T-1R0-J

oii0 '

112 23642/533 INDUCTOR fuH 5%MOULDED 3.2x2.5mm TYCO 3612-T-1H0-

£13 23642/533 INDUCTOR 10uH 8%MOULDED 3.2x2 5mm TYCO 3612-T-160-J

L14 236427707 INDUCTOR 100uH 5%MOULDED 3.2x2 8mm TYCO 3612-T-161J

£15 23642/519 INDUCTOR 0.688uM 5%MOULDED 3,252 Bmm ' TYCO 3612-T-068-J

Wli1s

£17 236427707 INDUCTOR 100uH 5%MOULDED 3.2x2 5mm TYCO 3BIZTA01

118 23642/535 INDUCTOR 1uH 5%MOULDED 3.2x2 5mm TYCO 3812-T-1R0J

ol19

L20 23642/526 INDUCTOR 470uH 10%MOULDED 3.2x4.5mm TYCO 3613041 K

PLG 23445401 CONNECTOR-RF MMCX JACKS0-OHM SURFACE MTG HUBER & SUHNER  82MMCX-850-0-51
R1 2481887 RESISTOR 2211 1% 250mW200V 50ppm MIN-MELF ViM 501-0-221R-1%-50ppm
R2 4811476 RESISTOR 1K3 1% 250mW200V 50pprn MINI-MELF ViM 51-0-1K3-1%-50ppm
R4 24321/400 RESISTOR 10R 1% 100mW00V 100ppm 0805 ViM 503-0-10R-1%-1060ppm
RS 24321/412 RESISTCR 337 1% 100mW100V 100ppm 0805 VIM 503-0-33R-1%-160ppm
Rs 24811/449 RESISTOR 106R 1% 250mW200V 50ppm MINEMELF ViM 501-0-100R-1%-50ppm
to R10

an 248111145 HESISTOR 68R1 1% 250mW200V 50ppm MINI-MELF VM 501-0-68R1-1%-50ppm
W Ri2

R13 24811158 RESISTOR 2741 1% 260mW200V 50ppm MINI-MELF V™ 801-0-2748-1%-50ppm
R4 248117908 AESISTOR 51R1 1% 250mW200V 56ppm L+ MINI-MELF BEYSCHLAG  MMAG204-50HF-1%-8171
i 248117169 RESISTOR 681R 1% 250mW200Y 50ppm MINI-MELF VM 301-0-581R-1%-50ppm
B1§ 24811803 RESISTOR 18R2 1% 250mW200V 50ppm |- MINI-MELF BEYSCHLAG  MMAG204-50HF-1%-1882
R17 248117181 RESISTOR 3321 1% 250mW200V 5Cppm MINI-MELF VM 501-0-332R-1%-50ppm
R18 248117142 REGISTOR 51R1 1% 250mW200V 50ppm MINI-MELF VM 501-0-61R1-1%-50ppm
R0 248117161 RESISTOR 332R 1% 250mW200V S0ppm MINIMELF Vg 501-0-332R-1%-50ppm
R 2481137 RESISTOR 3382 1% 250mW2006V 50ppm MINIMELF VM 501.0-3382-1%-50ppm
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REPLACEABLE PARTS

Cir. IFH part
Red. number

Deseription Manufacturer  Manufacturer's

part number

2nd and 3rd local oscillator  AS/1 (contd.)

RESISTOR 10K 1% 250mW200V 50ppm MINE-MELF

RESISTOR 475R 1% 250mW200V 50pom MINI-MELF
RESISTOR 4K75 19 250mW200V 50ppm MINI-MELF
RESISTOR 2K43 1% 260mW200V 50ppm MINI-MELF

RESISTOR 4K7T5 1% 250mW200V 58ppr MINI-MELF

RESISTOR 475R 1% 250mW200V 50ppm MINI-MELF
RESISTOR 100R 1% 250mW200V 50ppm MINIFMELF
RESISTOR 47R5 1% 250mW200V 50ppm MINI-MELF
RESISTOR 4K75 1% 250mW200V 50ppm MINLMELF
RESISTOR 2K43 1% 250mW200V 50ppm MINI-MELF
RESISTOR 33R 1% 100mW100V 100ppm 0805
RESISTOR 1K5 1% 250mW200V 50ppm MINI-MELF

RESISTOR 3K01 1% 250mW200V 50ppm MINI-MELF
RESISTOR 10K 1% 250mW200V 50ppm MINI-MELF
RESISTOR 4K75 1% 250mW200V 50ppm MINI-MELF
RESISTOR 3K01 1% 250mW200V 50ppm MINI-MELF
RESISTOR 47H5 1% 250mW200V 50ppm MINKMELF
RESISTOR 2K43 1% 250mW200V 50ppm MINI-MELF
RESISTOR 10K 1% 250mW200V 50ppm MINI-MELF
RESISTOR 15K 1% 250mW200V 50ppm MINI-MELF
RESISTOR 1K5 1% 250mW200V 50ppm MINLMELF
RESISTOR 332R 19 250mW200V 50ppm MINI-MELF
RESISTOR 47R5 1% 250mW200V 50ppm MINI-MELF
RESISTOR 1K21 1% 250mW200V 50ppm MINI-MELF
RESISTOR 15R 1% 250mW200V 50ppm MINI-MELF
RESISTOR 1501 1% 250mW200V 50ppm MINEMELF
RESISTOR 4K75 1% 250mW200Y S0ppm MINi-MELF

RESISTOR 10K 1% 250mW200V S0ppm MINE-MELF

RESISTOR 3328 1% 250mW200V 50ppm MINEMELF
RESISTOR 1K21 1% 250mW200V 50ppm MINI-MELF
RESISTOR 4K7T5 1% 250mW200V 50ppm MIN-MELF

RESISTOR 3328 1% 250mW200V 50ppm MINIMELF
RESISTOR 33R2 1% 250mW200V S0ppm MINI-MELF
RESISTOR 332R 1% 250mW200V 50ppm MINIMELF
RESISTOR 619R 1% 250mW200V 50ppm MINI-MELF
RESISTOR 562R 1% 250mW200V 50ppm MINI-MELF
RESISTOR 221R 1% 250mW200V 50ppm MINEMELF
RESISTOR 4K75 1% 250mW200V 50ppm MINIMELF

RESISTOR 33R 1% 100mW00V 100ppm 0805

RESISTOR 4758 1% 250mW200Y 50ppm MINEMELF

VTM
VTM
VTM
VTM

VALY

VTM
VIM
ViM
ViM
YiM
VIM
VM

VM
VM
ViM
ViM
ViM
VIM
VIM
ViM
ViM
ViM
VTM
VIM
VM
ViMm
ViM

VM

VM

VIM
VM
ViM
ViM
VM
VM
VM

VT

501-0-10K-1%-50ppm

501-0-475R-1%-50ppm
501-0-4K75-1%-50ppm
501-0-2K43-1%-50ppm

501-0-4K75-1%-50ppm

501-0-475R-1%-50ppm
501-0-100R-1%-500pm
501-0-47R5-1%-50ppm
501-0-4K75-1%-50ppm
501-0-2K43-1%-50ppm
503-0-33R-1%-100ppm
501-0-1K5-1%-50ppm

501-0-3K01-1%-50ppr
501-0-10K-1%-50ppm
501-0-4K75-1%-50ppm
501-0-3K01-1%-50ppm
501-0-47R5-1%50ppm
501-0-2K43-1%-50ppm
501-0-10K-1%-50ppm
501-0-15K-1%-50ppm
501-0-1K5-1%-50ppm
501-0-332R-1%-50ppm
501-0-47R5-1%-50pprm
501-0-1K21-1%-50ppm
501-0-15R-1%-50ppm
501.0-150R-1%50ppm
501-0-4K75+1%-50ppm

504-0-10K-1%-50ppm

501-0-332R-1%-50ppm
501-0-1K21-1%-50ppm
501-0-4K75-1%-50ppm

501-0-332R-1%-50ppm
501-0-33R2-1%-5Cppm
501-0-332R-1%-50npm
501-0-619R-1%-50ppm
501-0-562R-1%-50ppm
501-0-221R-1%-50ppm
504-0-4K75-1%-50ppm

503-0-33R-1%- 100ppm

561-0-4758-1%-50ppm

R22 248147197
R23 24811/185
R24 248111188
R25 24811/182
to R2g

R27 248117188
lo R28

R2a 24811185
R0 248111148
R3t 248111141
Ry 24811/188
R33 248117182
R4 243211412
K35 248111177
o R36

R37 24811184
R38  4811AW
H39 248117180
840 248117104
A41 24811141
R42 24811182
R4S 2481187
H44 248117201
R45 24814177
Ris 24811151
R4t 248111141
R48 24814175
H49 248111128
R50 248141153
R&1 2481%/188
o R52

R&3 248111197
R54 24811181
R55 24811175
A% 248117188
6 RSY

56 248117161
152 248117137
HBC 24811/161
H61 248111168
F62 248111167
He3 24811157
Re4 248111189
to R66

Re7 243211412
to R69

B7 24811/185
46882-310
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REPLACEABLE PARTS

Cir. iFR part Description Manufacturer  Manufacturer's

Ref. number part number

2nd and 3rd local osciliator  AS/1 (contd.)

R 24811185 RESISTOR 3K32 1% 250mW200V 50ppm MINFMELF ViM 501-0-3K32-1%-50ppm
toR72

H73 248111867 RESISTOR 5621 1% 250mW200V 50ppm MINLMELF ViM 501-0-562R-1%-50ppm
R74 24814177 RESISTOR 1K5 1% 250mW200V S0ppm MINLMELF ViM 501-0-1K5-1%-50ppm
R75 24811165 RESISTOR 4751 1% 250mW200V 50ppm MINI-MELF VIM 501-0-475R-1%-50ppm
R78 248141568 RESISTOR 8198 1% 250mW200V S0ppm MINF-MELF Vi 501-0-618R-1%-50ppm
H77 248111167 RESISTOR 5621 1% 260mWR200V B0ppm MINLMELF ViM 501.0-582R-1%-50ppm
878 24811182 RESISTOR 2K43 1% 250mW200V S0ppra MINGMELF ViM 501-0-2K43-1%-50ppm
A80 248111165 RESISTOR 475R 1% 250mW200V 50ppm MINEMELF VIM 501-0-475R-1%-50ppm
S 24811137 RESISTOR 33R2 1% 250mW200V S0ppm MINL-MELF ViM 501.0-33R2-1%-50ppm
ag2 24811197 HESISTOR 10K 1% 250mW200Y 50ppm MINLMELF ViM 501-0-10K-1%-50ppm
H83 24811/165 RESISTOR 4758 1% 250GmW200V S0ppm MINLMELF ViM 501-0-475R-1%-50ppm
Hg4 24814141 RESISTOR 47R5 1% 250mW200V B0ppm MINI-MELF ViM 501-0-47R5-1%-50ppm
HE5 24811185 RESISTOR 3K32 1% 250mW200V 50ppm MINEMELF ViMm 501-0-3K32-1%-50ppm
#4886 24814189 RESISTOR 4K75 1% 250mW200V 50ppm MINEMELF ViM 501-0-4K75-1%-50ppm
HOB7 248117137 RESISTOR 33R2 1% 250mW200V 50ppm MINLMELF ViM 501-0-33R2-1%-50ppm
RB8 24811181 RESISTOR 332R 1% 250mW200V S0ppm MINI-MELF VIM 501-0-332R-1%-50ppm
Kag 248111137 RESISTOR 33H2 1% 250mW200V 50ppm MINI-MELF ViM 501.0-33R2-1%-50ppm
H80 24811171 RESISTOR 825K 1% 250mW200V 50ppm MINL-MELF ViM 501.0-825R-1%-50ppm
RS1 248111188 RESISTOR 4K75 1% 250mW200V 50ppm MINEMELF ViM 501-0-4K75-1%-50ppm
R&2 24811182 RESISTOR 2K43 1% 250mW200V 50ppm MIN-MELF ViM 501-0-2K43-1%-50ppm
to R93

Re4 248111188 BESISTOR 4K75 1% 250mW200V 50ppm MINI-MELF ViM 501-0-4K75-1%-50ppm
to R95

R96  24B11/165 RESISTOR 475R 1% 250mW200V 50ppm MINLMELF VM 501-0-475R-1%-50ppm
Rg? 24811175 RESISTOR 1K21 1% 250mW200V 50ppm MINI-MELF VM 501-0-1K21-1%-50ppm
to R98

Rg 248117188 RESISTOR 4K75 1% 250mW2560V 50pom MINI-MELF VM 501-0-4K75-1%-50ppm
1o H106

Ai01 248117128 RESISTOR 10R 1%, 280mW200V S0ppm MINLMELF VM £01-0-16R-1%-50ppm
Rigz 24811401 RESISTOR 825R 1% 250mWe00V 50ppm MINI-MELF VT™ 501-G-825K-1%-50ppm
R103 24811125 HESISTOR 10R 1% 250mW200V 50ppm MINEMELF VM 501.G-10R-1%-50ppm
SKK 2343590 CONNECTOR SHOATING SKT2-WAY 0.64mm FREE FCl 85474-001

SKM  23435M80 CONNECTOR SHORTING SKT2-WAY 0.64mm FREE FCI £5474-001

TR1 28487/809 TRANSISTOR NPN BFRO3A.12V 5GHz MRD-R2 S07-23 PHILIPS BFRI3A

TR2  Z8457/858 TRANSISTOR PNP BSR12..15V 1.5GHz MKD-BS S0T.23 PHILIPS BSR12

TR 28457851 TRANSISTOR NPN BFS17..15V 1.3GHz MKD-E1 80T-23 PHILIPS BFS17

to TR12

THI3  28457/858 THANSISTOR PNP BSR12..15V 1.5GHz MKD-B5 §01.23 PHILIFS 8SRi2

TR14  28457/851 THANSISTOR NPN BES17..15V 1.3GHz MKD-E1 50123 PHILIPS BFS17

XL1 283121144 FLTER CRYSTAL 10.7MH:2x#C49/ CASES NDK 10F158
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REPLACEABLE PARTS

Cir, iFR part Bescription Manufacturer Menufacturer's
Ref. mumber part number

2nd and 3rd local oscillator AS/1 {contd.}



REPLACEABLE PARTS

Cir, iFR pert Description Manufacturer  Manufacturer's
Fief. number part rumber

2nd and 3rd local oscillator A9/2

When ordering, prefix circuit reference with AS9/2,
448301448 Complete unit issue 001

A9/2 is identical to A9/1 with the exception of R62.

Ré2 248111187 RESISTOR 582R 1% 250mW200V 50ppm MINEMELF VM 501-3-100R-1%-50ppm



REPLACEABLE PARTS

Cir. iR part Degeription Manufacturer Manufacturer's
Rel.  number part number

2nd and 3rd local oscillator control  A10

When ordering, prefix circuit reference with AL,

44824-930 Complets unit

1 26386/820 CAPACITOR CERAMIC 100nF+/-10% 50V 1208 AVX 1206-5G-104-KAT-1A 0
4 26386/863 CAPACITOR CERAMIC 1nF+/-10% 50V 0805 AVX GBG5-5C-102-KAT-1A 0
C3 26343/404 CAPACITOR CERAMIC 33pF+/-2%: B3V RADIAL PHILIPS 2222-678-34338

Cd 26343/434 CAPACITOR CERAMIC 88pF+/-2% B3V RADIAL PHILIPS 2222.678-3468%

G5 ~63B6/898 CAPACITOR CERAMIC 100nF+/-10% 56V 1206 AVX 1206-8C-104-KAT-1A 0
Ce 26386/863 CAPACITOR CERAMIC {nF+/-10% 50V 0805 AVX 0805-5C-102-KAT-1A 0
to G7

s 26386/863 CAPACITOR CERAMIC 1nF+/10% 50V 0805 AVX 0805-5C-102-KAT-1A ¢
¢t 26386/863 CAPACITOR CERAMIC 1nF+/10% 50V 0805 AVX 0805-8C-102-KAT1A ¢
to G156

i1 26451/503 CAPACITOR ALUM 10uF+/-20% 16V 4.3mmSQ RUBYCON 18-BEV-10-M-0450
18 26451/03 CAPACITOR ALUM 10uF+/-20% 16V 4.3mmSQ RUBYCON 15-REV-10-M-0450
C1a 26386/804 CAPACITOR CERAMIC 2.2pF +/-0.5pF 50V 0805 AVX (805-8A-2R2-DAT-1A ¢
to C20

Cez 26286/539 CAPACITOR CERAMIC 100nF+/-10% 50V 1208 AVX 1208-8C-104-KAT-1A 0
C25  25386/863 CAPACITOR GERAMIC 1nF+/-10% B0V 0B0S AVX 0805-5C-102-KAT-1A 0
(28

€290  26386/875 CAPACITOR CERAMIC 10nF4/-10% 50V GBS AVX 0805-5C-103-KAT-1A0
{30 263867867 CAPACITOR CERAMIC 2.2nF+/-10% 50V 0805 AVX 0805-5C-222-KAT-1A 0
3l 26343/436 CAPACITOR CERAMIC 39pF+/-2% 53V RADIAL PHILIPS 2222-678-34399

{34 26386/824 CAPACITOR CERAMIC 100pF+/-5% 5OV G805 AVX 0805-5A-101-JAT-1A0
036 26343498 CAPACITOR CERAMIC 27p¥_5+!~2% 53V RADIAL PHILIPS 2222.678-34278

$38 26451009 CAPACITOR ALUM 47uF +/-20% 18Y 6.8mmSQ RUBYCON 165-REVA47

to G389

m 283817341 BI0DE BBY40.. VARI-CAP4, 3pF@25Y MKD-82 807-23 PHELIPS BBY40

o2 28371/302 DIODE BZX84-CAVY., ZENERA, 7V MKD-Z1 50T-23 PHILIPS BZX84-CAVY

o3 .

1C1 284811470 iC-ANALOG OP AMPABS27.. DUAL DIL-8 ARALOG ADB2TIN

iC2 285310218 RE-MIXER DBLE-BALANCEDSLS440C.. PLAS-DIL-18

03 284614029 IC-ANALOG SWITCHDG211.. GUAD 5018 ANALOG ADG211AKR

R 236421937 INDUCTOR-VAR 0.1 13 NOMUNSCREENE 2-PIN 10mmS0Q TOKO E526MN-10G117

L2 23642/533 INDUCTCR t0uH 5%MCOULBED 3.2x2.5mm MEGGITY 612-T-100-3

told

L5 23642/512 INDUCTOR 22uH 5%MOGULBED 3.2x2.58mm MEGGITT 3612-1.220-4

cle

Rt 24814191 RESISTOR 5K62 1% 256mW200V 80pom MINI-MELF VM 501-0-5K82-1%-50ppm
A3 248141197 RESISTOR 10K 1% 250mW200V 50ppm MINI-MELF ViM 501-0-10K-1%-50ppm
o He

a5 248111190 RESISTOR 5K11 1% 250mW200V 50ppm MINLMELF VIM 801-0-5K11-1%-50ppm
Ré 24811/201 RESISTOR 15K 1% 250mW200V S0onm MINI-MELF VT 501-0-15K-1%-50ppm

46882-310 i | 6-35



REPLACEABLE PARTS

Cir.
Aot

iR part
nwnher

Deseription

2nd & 3rd local oscillator control A10 {contd.)

R7

R8

A1
a1
Hi2
R13
Rid
R5
Ri6

Ri7
to B18

R2o
R21
A2z
R23
Rad
R25
R28
Ra7
R2g
H33
F34

o A3
R37
H38
H33

Ré1
R42
R43
R44

TRt

TR2
to TH3

THe
tn THe

248117151
248111165
248111149
24811/165
24811149
24811165
24811170
248111148
24811173
248111165

248111185

24811181
24811149
248811173
248111169
248117126
248111473
248111168
248111189
24819177
248141149
248117164

248111149
248117141
248TIHT3
248311157
248111165
248111181
248117148
248111173

284571851
28487/817

28457/851

RESISTOR 5K62 1% 250mW200V 50ppm MINEMELF
RESISTOR 4758 1% 250mW200V 50ppm MINI-MELF
RESISTOR 100R 1% 250mW200V 50ppm MINEMELF
RESISTOR 475R 1% 250mW200V 50ppm MINIMELF
RESISTOR 100R 1% 250mW200V 50ppm MINI-MELF
RESISTOR 475R 1% 250mW200V 50ppm MINIMELF
RESISTOR 750R 1% 250mW200V 50ppm MINFMELF
RESISTOR 100R 1% 250mW200V 50ppm MINI-MELF
RESISTOR 1K 1% 250mW200V 50ppm MIN-MELF

RESISTOR 475R 1% 250mW200V 50ppm MINL-MELF

RESISTOR 475R 1% 250mW200V 50ppm MINEMELF
RESISTOR 2K21 1% 250mW200V 50ppm MINEMELF
RESIETOR 100R 1% 250mW200V 50ppm MINEMELF
RESISTOR 1K 1% 250mW200V 50pprm MINEMELF
AESISTOR 681R 1% 250mW200V Boppm MINEMELF
RESISTOR 10R 19 260mW200V 50ppm MINI-MELF
RESISTOR 1K 1% 250mW200V 50ppm MIN-MELF
RESISTOR 519K 1% 250mW200V 50ppm MINI-MELF
RESISTOR B81R 1% 250mW200V 50ppm MINI-MELF
RESISTOR 1K5 1% 250mW200V Stopm MINEMELF
RESISTOR 100R 1% 250mW200V 50ppm MINI-MELF
BESISTOR TKS 1% 250mW200V 50ppm MINGMELF

RESISTOR 100R 1% 250mW200V S0ppm MINEMELF
RESISTOR 4715 1% 250mW260V 50ppm MINI-MELF
RESISTOR 1K 1% 250mW200V 50ppm MINL-MELF

RESISTOR 221R 1% 250mW200V 50ppm MINIMELF
RESISTOR 475R 1% 250mW200V 50ppm MINI-MELF
RESISTOR 2K21 1% 250mW200V 50ppm MINI-MELF
RESISTOR 100R 1% 250mW200V 50ppm MINI-MELF
RESISTOR 1K 1% 250mW200Y 50ppm MINIMELF

THANSISTOR NPN BFS17.,15V 1,3GHz MKD-Et S0T-23

THANSISTOR PNP BF589..35V MKD-GoAH S07-23

TRANSISTOR NPN BFS17..15V 1.3GHz MKD-E1 807-23

VM
VT
VTM
VM

VT
VTd
YT
ViM

VTM
VT
VM
VM
VTH
VM
VM
VTM
VM
VM
VM
VTM

VM
VM
VTM
V™
YTM
ViM
ViM
VM

PHILIPS
PHILIPS

PHILIPS

Manufacturer  Manufacturers
part number

501-0-5K62-1%-50ppm
501-0-475R-1%-50pprm
501-0-100R-1%-50ppm
501-0-475R-1%-50ppm
501-0-100R-1%-50ppm
501-0-475R-1%-50ppm
501-0-750R-1%-50ppm
501-0-100R-1%-50ppm
501-0-1K0-1%-50ppm

501-0-4758-1%-50ppim

501-0-475R-1%-50ppm
501-0-2K21-1%-50ppm
501-0-100R- 1%-50ppm
501-0-1K0-1%-50ppm

501-0-681R-1%50ppm

501-0-10R-1%-50ppm
504-0-1K0-1%-50ppm
501-0-619R-1%-50ppm
501-0-681R-1%-50ppm
501-G-1K5-1%-50ppm
501-0-100R-1%-50ppm
501-0-7K5-1%-50ppm

501-0-100R-1%-50ppm
501-G-47R5- 1%-50ppm
501-0-1K0-1%-50ppm

501-0-221R-1%-50ppm
501-0-475R-1%-50pprm
501-0-2K21-1%-50ppm
501-0-1008-1%-50ppm
501-0-1K0-1%-50ppm

8BF317
BF569

BFS817



REPLACEABLE PARTS

Cir. R part Description Manufecturer  Manufacturer's
fef.  number part number
2nd and 3rd local oscillator control A10/1
When ordering, prefix circuit reference with A10/1.

44830/241 Compilete urit Issue 002
¢ 26386/859 CAPACITOR CERAMIC 100nF+/-10% 50V 1206 AVX 1206-5C-104-KAT-1A 0
2 268386/863 CAPACITOR CERAMIC 1nF+/-10% 50V 0805 AVX 0805-5C-102-KAT-1A 0
C3 28343/494 CAPACITOR CERAMIC 330F+/-2% 63V RADIAL PHELIPS 2222-878-34339
Cd 263431434 CAPACITOR CERAMIC 68pF+/-2% 63V RADIAL PHILIPS 2222-878-34889
Cs 25386/889 CAPACITOR CERAMIC 100nF+/-10% 50V 1266 AVX 1208-5C-104-KAT-1A ¢
C6 26386/863 CAPACITOR CERAMIC 1nF+/-10% 5GV 0805 AVX 0805-5C-102-KAT-1A 0
o C7
8 263867877 CAPACITOR CERAMIC 15nF+/-16% 50V 6805 AVX 0805-5C-153-KAT-1A 0
9 26386/683 CAPACITOR CERAMIC 1nF+/-10% 50V 0805 AVX 0805-5C-102-KAT-1A 0
€16 206386/877 CAPACITOR CERAMIC 15nF+/-10% 50V 0805 AVX 0805-5C-153-KAT-1A 0
G 26388/883 CAPACITOR CERAMIC 1nF4+/-10% 50V 0805 AVX 0B05-5C-102-KAT-1A 0
6013
Ci4 26386/877 CAPACITOR CERAMIC 15nF+-10% 50V 0805 AVX 0805-5C-153-KAT-1A0
15 26386/863 CAPACITOR CERAMIC 1nF+/-10% 50V 0805 AVX 0805-5C-102-KAT-1A 0
16 264511003 CAPACITOR ALUM 18uF+/-20% 16V 4.3mm8Q AUBYCON 16-REV-10-M-0450
G177 26386/877 CAPACITOR CERAMIC 15nF+/-10% 50V 0805 AVX 0BOS-B5C-153-KAT-1A 0
G199 26386804 CAPACITOR CERAMIC 2.2pF +/-0.5pF 50V 6805 AVX 0805-5A-2R2-DAT-1A0
to G20
G2t 26386/877 CAPACITOR CERAMIC 18nF+/-10% 50V 0805 AvX 0B05-5C-153-KAT-1A 0
22 26386/859 CAPACITOR CERAMIC 100nF+/-10% 50V 1206 AVX 1206-50C-104-KAT-1A 0
to €23
025 26386/863 CAPAGITOR CERAMIC 1nF+/-10% 50V 6805 AVX 0805-5C-102-KAT-1A0
to C28
29 26386875 CAPACITOR CERAMIC 10nF+/-10% 50V 0805 AvX (805-5C-103-KAT-1A 0
€36 26386/867 CAPACITOR CERAMIC 2.2nF+/-10% 50V 0835 AVX 0805-50-222-KAT-1A 0
C31 263434306 CAPACITOR CERAMIC 39pF+/-2% 63V RADIAL PHILIPS 2222-678-343%9
G344 268386/824 CAPACITOR CERAMIC 100pF+/-8% 50V 0805 AVX 0B0S-5A-101-JAT-1A 0
C36  26343/49% CAPACITOR CERAMIC 27pF+/-2% 63V RADIAL PHILIPS 2222-678-34279
C38 264514008 CAPACITOR ALUM 47uF +/-20% 16V 6.8mmSQ AUBYCON 16-REV-47
16 C38
o1 283811341 DIODE BBY40,, VARI-CAP4 3pF @25V MKD-S2 S0T-23 PHILIPS BBY44
D2 283714302 DIODE BZX84-CaV7., ZENER4.7V MKD-21 SOT-23 PHILIPS BZX84-C4V7
1o D3
IC1 28461/470 [C-ANALOG OF AMPADSS7.. DUAL DIL-8 ANALOG ADS27N
2 28531/085 RF-AIXER DBLE BALANCEDADS31.. PLGC-20 ANALOG ADB31AP
i3 28461/029 IC-ANALCG SWITCHDG211., QUAD SO-16 ANALDG ADG211AKR
G4 2B4B1/TT4 HC-ANALOG VOLTAGE-REG78BLOBAC.. 808 NATIONAL SEMI  LM78LO5ACM
L1 238421937 INDUCTOR-VAR 0.11uH NOMUNSCREEND 2-PIN 10mmSG TOKO E526HN-100117
L2 23642/533 INDUCTOR 10uH 5%MOULDED 3.2x2.5mm ' MEGGHTT §12.1-100-J
643
L5 23642/512 INDUCTOR 22uH 5%MOULDED 3.2¢2 5mm MEGGITT 3612-T-220-J
]
K1 24814181 RESISTOR 5K62 19 250mW200V 50ppm MINI-MELF VM 5G1-0-5K62-1%-50ppm
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REPLACEABLE PARTS

Cir,
Ref.

iFR part
number

Pescription

2nd & 3rd local oscillator control  A10/1 {contd.}

Manufacturer Manufacturers
part number

R 248111182 RESISTOR 365R 1% 250mW200V 50ppm MINIMELF VM 501-0-365R-1%-50ppm
H3 248117197 RESISTOR 10K 1% 250mW200V 50ppm MING-MELF YTM 501-0-10K-1%-50ppm
to R4

R5 248111190 RESISTOR 5K11 1% 250mW200V 50ppm MINI-MELF ViM 501-0-5K11-1%-50ppm
R6 24811/2¢1 RESISTOR 15K 1% 250mW200V 50ppm MINE-MELF ViM 501-0-15K-1%-50ppm
g7 24811451 AESISTOR 5K62 1% 260mW200V S0ppm MINI-MELF * VM 501-03-5K62-1%-50ppm
Rs 248111185 RESISTOR 4758 1% 250mW200V 50ppm MINI-MELF ViM 501-0-475R-1%-50ppm
Ra 24811158 RESISTOR 243R 1% 250mW200V 50ppm MINI-MELF ViM 5010-243R-1%-50ppm
Ris 24811149 BESISTOR 100R 19 250mW200V S0ppm MINIFMELF ViM 501-0-100R-4%%-50ppm
At 248117185 RESISTOR 4758 1% 250mW200V 50ppm MINLMELF ViM 501.0-475R-1%-50ppm
Ri12 24811/149 RESISTOR 100R 1% 250mW200V 50ppm MINLMELF ViM 501-0-100R-1%-50pom
R12 24814155 RESISTOR 4758 1% 250mW200V 50ppm MINI-MELF ViM 801-0-475R-1%-50ppm
R4 24811176 RESISTOR 750R 19% 250mW200V 50ppm MINI-MELF VIM 501-0-750R-1%-50ppm
Ris 248111149 RESISTOR 1008 1% 250mW200V S0ppm MINI-MELF ViMm 501-0-100R-1%-50ppm
Ri6 24811173 RESISTOR 1K 1% 250mW200V 50ppm MINLMELE VIM 501-0-1K0-1%:-50ppm
R17 248111185 RESISTOR 475R 19 250mW200V 50ppm MINI-MELF VIM 50r-0-4758-1%-50ppm
i R18

R20 24811165 RESISTOR 475R 1% 250mW200V 50ppm MINL-MELF ViM 501.0-475R-1%-50ppm
R21 24814181 RESISTOR 2K21 1% 250mW200V 50ppm MINEMELF ViM 501.0-2K21-1%-50ppm
H22 248117149 BESISTOR 100R 1% 250mW200V 50ppm MINI-MELF VT 501-0-100R-1%-50ppm
823 24811173 RESISTOR 1K 1% 250mW200V 50ppm MINIMELF VM 501-5-1K0-1%-50ppm
R24 24811/168 RESISTOR 6191 1% 250mW200V 50ppm MINEMELF ViM 561-0-619R-1%-50ppm
Re6 24811/148 RESISTOR 100R 126 250mW200V 50ppm MINLMELF ViM 501-0-100R-1%-50ppm
ng7 24811173 RESISTOR 1K 1% 250mW200V 50ppm MINEMELF Vid 801-0-1KG-1%-50ppm
R2g 24811149 BESISTOR 180R 1% 250mW200V S0ppm MINEMELF VTM™ 501-0-100R-1%-50ppm
a23 24841177 BESISTOR 1K5 1% 250mW200V 50ppm MINEMELF VT 501-0-1K5-1%-50ppm
R34 24811/149 RESISTOH 180R 1% 250mW200V 50ppm MINEMELF Y™ 501-0-100R-1%-50ppm
735 24811/104 RESISTOH TK5 1% 250mW200V 50ppm MING-MELF VM 501-0-7%5-1%-50ppm
to R38

R37 248117148 RESISTOR 100R 1% 250mW200V 50ppm MINI-MELF VIM 501-0-108R-1%-50pmm
R38 24811141 RESISTOR 47R5 1% 250mW200V S0ppm MINI-MELF VIM 501-0-4755-1%-50ppm
R3g 24814173 RESISTOR 1K 1% 250mW200V 50ppm MINI-MELF VM 501-0-1%0-1%-50ppm
R4G 24811157 RESISTOR 2211 1% 250mW200V 80ppm MINIMELE VM 501-0-221R-1%-50ppm
41 24811/165 RESISTOR 475R 1% 250mW200V S0ppm MINEMELF Vi 501-0-4758-1%-50ppm
842 248117181 RESISTOR 2K21 1% 250mW200V 50ppm MIN-MELF VIM §01-0-2K21-1%-50ppm
H43 248117148 RESISTOR 100R 1% 250mW200V 50ppm MINI-MELF Vi 501.0-100R-1%-50ppm
Ra4 248411473 RESISTOR 1K 1% 250mW200V 50ppm MINEMELF Vi 501-0-1K3-1%-50ppm
TP3  23435N188 TERMINAL CONNECTOR-PING.B4mmSQ 5.97mmbdl FCl T5401-001

THI 2B457/8851 TRANSISTOR NPN BFS17..15V 1,3GHz MKD-E{ SOT-23 PHILIPS BFS17

TRE 28487817 TRANSISTOR PNP BF56G..35Y MKD-GS/4H S0T-23 PHILIPS BF589

to TR3

TRe 28457851 THANSISTOR NPN BFS17..15V 1,3GHz MKB-E1 S0T-23 PHILIPS BFS17

10 TRS
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REPLACEABLE PARTS

Cir. IER part Description Manufacturer Manufacturer's
Fef. number part number
Input/output switching board A11/1
When ordering, prefix cirouit reference with A11/L

44830-163 Complete unit Issue 005
Gt 26366/899 CAPACITOR CERAMIC 100nF+/-10% 50V 1208 AVX 1206-5C-104-KAT-1A 0
to €3
€5 26366/829 CAPALITOR CERAMEG 100nF+/-10% 50V 1208 AVX 1206-5C-104-KAT-1A 0
7 26386/875 CAPACGITOR CERAMIC 10nF+10% 50V 0805 AVX 0B05-5C-103-KAT-1A 0
€9 26386/760 CAPACITOR CERAMIC 220nF+-10% 50V 1210 PHILIPS 1210-2R-224-K8-BBC
te Ci0
C11 26386/875 CAPACITOR CERAMIC 10nF+/-10% 50V 0805 AVX 0805-5C-103-KAT-1A
oC12  26386/89% CAPACITOR CERAMIC 108nF+/-10% S0V 1206 AVX 1206-5C-104-KAT-tA 0
w18
G177 26386/863 CAPACITOR CERAMIC 1nE+/10% 50V 0805 AVX 0805-5C-102-KAT-1A 0
oG8
C19  26386/898 CAPACITOR CERAMIC 100nF+/-10% 50V 1206 AVX 1206-5C-104-KAT-1A 0
C20  26386/760 CAPACITGR CERAMIC 220nF+/-10% 50V 1210 PHLIPS 1210-2R-224-K9-88C
G 263867899 CAPACITOR CERAMIC 100nF4/-10% 50V 1208 AVX 1206-50-104-KAT-1A 0
toC22
€23 26451/003 CAPAGITOR ALLIM 10uF+/-20% 16V 4.3mmSQ RUBYCON 16-REV-10-M-0450
24 26451/014 CAPACITOR ALUM 220uF+/-20% 16V 10.3mm8Q RUBYCON 25-REV-220-M-(10mm)
€25 26386/8%9 CAPACITOH CERAMIC 100nF+/-10% 50V 1208 AVX 1206-5C-104-KAT-1A 6
€26 26386/760 CAPACITOR CERAMIC 220nF+i-10% 50V 1210 PHILIPS 1210-28-224-KS-BBC
€21 26451/008 CAPACITOR ALUM 47uF+/-20% 6.3V 5.3mmSQ DUBILIER BVG-47/6.3-1/8
28 26386/875 CAPACITOR CERAMIC 10aF+/-10% 50V 0805 AVX 0805-5C-103-KAT-1A &
€36 28386/863 CAPACITOR CERAMIC 1nF+/-10% 50V 0805 AVX 0B0S-5C-102-KAT-1A 0
6 G35
43 26386/875 CAPACITOR CERAMIC 10n¥F+/-10% 50V 0805 AVX 0805-5C-103-KAT-1A ¢
to C44
€51 26386/830 CAPACITOR CERAMIC 330pF+/-5% 50V G805 AVX 0805-5A-331-JAT-1A ¢
to 80
b7 283831903 DIOBE BAVg.. SMALL-SIGDUAL 75V MKD-A7 50T-23 FAIRCHILD BAVSY
D8 283491030 DIOLE BASSS.. SMALL-SIGECHTKY MKD-GREY S0D-80 PHILIPS BASES
Dg 28371443 BIGGE BZX84-C5V6.. ZENERS.BY MKD-23 SOT-23 PHILIPS BZX84-C5Ve
D0 28383/93% BIOBE BATS3., MBER/DETDUAL 3V MKD-63 80T-23 SIEMENS BATS3 (TAPED)
2 28348/022 BIODE H3MS-2812.. SMALLSIG DUAL MKB-B2L 80T-23 HEWLETT-PACKARD HSMS-2812-TRY
013 28383/908 BIODE H5MS-2822.. SMALLSIG DUAL MKB-C21. 807-23 HEWLETT-PACKARD HSMS-2822-TR1
D18 28349022 DIODE HSMS-2812.. SMALLSIG BUAL MKD-B2L. SOT-23 HEWLETT-PACKARD HSMS-2812-TRI1
D1 28383908 DIODE HS5MS-2822.. SMALLSIG BUAL MKD-C2L 50T-23 HEWLETT-PACKARD H8MS.2822-TH1
D20 28371/302 DIODE BZX84-C4VT., ZENERA.7V MKD-21 80T-23 PHILIPS BZX84-04V?
D21 28383/930 DIODE BAS16.. SMALL-SIG75V MKD-AS SOT-23 FHILIPS BAB16
to D24
1C1 28461/808 IC-ANALOG OP AMPTEC2652A.. DIL-8 TEXAS TLO2652ACP
g2 28461348 IG-ANALCG OP AMPTLO74.. QUAD DIL-14 MOTOROLA TLOT4CN
IC3 28461/801 TRANSISTOR NPN CA3046.ARRAY 20V D14 HARRIS A3046
to 104
ICs 28481/780 IC-ANALOG VOLTAGE-REGYSL05AC.. 50-8 ST MICRO L79L05ACZ
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REPLACEABLE PARTS

IFR part

Cir. Description Manufacturer Manufacturer's

Ref. number part number
Input/output switching board A11/1(contd.)

Rig 248111173 HESISTOR 1K 1% 250mW200V 50ppm MINEMELF VM §01-03-1K0-1%-50npm
1o 18

{18 24811709 RESISTOR 51R1 19 280mW200V 50ppm L-| MENI-MELF BEYSCHILAG  MMAG204.50HF-1%-51R1
fo Rig

Ra2 24811/901 RESISTOR 108 1% 250mW200V 50ppm L-| MiNI-MELF BEYSCHLAG MMAQ204-50HF - 1%-10R
0 B33

R24 24811/602 RESISTOR 10K (1% 250mW200V 15ppm MiNI-MELF VT 501-G-10K0-0.1%-18
to A28

R27 24811125 RESISTOR 10R 1% 250mW200V 50pom MINE-MELF VI 501-0-10R-1%-50ppm
H31 24814197 RESISTOR 10K 1% 250mW200Y S0ppm MINI-MELF VM 501-0-10K-1%-50ppm
R32 24814/204 RESISTOR 20K 1% 280mW200V S0ppm MINI-MELF VIM 501-0-20K-1%-50ppm
R33 24811149 RESISTOR SK62 19 250mW200V 50ppm MINEMELF VM 501-0-5K62-1%-50ppm
R34 248117125 RESISTOR 108 1% 250mW200V 50ppm MINEMELF VM §01-0-10R-1%-50ppm
R35 24811211 RESISTOH 39K2 1% 250mW200V 50ppm MINEMELF VTM 501-0-39K2-1%-50ppm
K3e 24811213 HESISTOR 47KS 1% 250mW200V 50ppm MINEMELF VTN 501-0-47K5-1%-50ppm
to R37

R40 248117237 RESISTOR 475K 1% 250mW200V S0opm MIN-MELF ViM 501-0-475K-1%-50ppm
R41 248111173 RESISTOR 1K 1% 250mW200V 50ppm MINI-MELF ViM 501-0-1K0-1%50ppm
R42 24811201 BRESISTOR 15K 1% 250mW200V S0ppm MINI-MELF VT 501-0-15K-1%-50ppm
to R4s

R47 248117473 RESISTOR 1K 1% 250mW200V 50ppm MINLMELF VTH 501-0-1K0-19%-50ppm
o R48

851 24811173 RESISTOR 1K 1% 250mW200V 50ppm MINI-MELF VTN 801-0-1K0-1%-50ppm
A5z 248114201 RESISTOR 15K 1% 250mW200V 50ppm MINI-MELF ViM 801-0-15K-1%-50ppm
R54 248111473 BESISTOR 1K 1% 250mW200V 50ppm MINI-MELF ViM 501-0-1K0-1%-50ppm
to R55

R57 24811197 RESISTOR 10K 1% 250mW200V BGppm MINLMELF Vi 501-0-10K-1%-50ppm
to R58

R58 24811/213 RESISTOR 47K5 1% 250mW200V S0ppm MINI-MELF Vi 501-0-47K5-1%50ppm
RED 248117201 RESISTOR 15K 1% 250mW200V 50ppm MINI-MELF VM 801-0-15K-19%-50ppm
161 2481177 RESISTOR 1K5 1% 250mW200V 50ppm MINI-MELF VM 501-0-1K5-1%-50ppm
163 24811/208 RESISTOH 30K1 1% 250mW200V 50ppm MINEMELF VTM 501-5-30K1-1%-50ppm
f85 24811/213 BESISTOH 475 1% 250mW200V 50ppm MINFMELF VT 501-0-47K5-1%-50ppm
RE7 248111197 AESISTOR 10K 1% 260mW200V 50ppm MINI-MELF VT 501-0-10K-1%-50ppm
RSB 248111181 RESISTOR 332R 1% 250mW200V 50ppm MINI-MELF VI 501-0-332R-1%-50ppm
fi8% 24811/208 RESISTOR 30K1 1% 250mW200V 50ppm MINEMELF VTM 501-0-30K1-1%-50ppm
#70 248117425 HESISTOR 108 1% 250mW200V 50ppm MINEMELF VIM 501-0-1GH-1%-50ppm
an 248111497 RESISTOR 19K 1% 250mW200V 50ppm MiNL-MELF VM 501-0-10K-1%-50ppm
R72 248111173 RESISTOR 1K 1% 250mW200V 50ppm MINEMELF VM 501-0-1K8-1%50ppm
R73 248111161 RESISTOR 3321 1% 250mW200V 50ppm MINE-MELF VM 501-0-332R-1%-5Uppm:
R74 248111185 RESISTOR 3K32 1% 256mW200V 50ppm MENI-MELF VTM 501.0-3K32-1%-50ppm
R75 JAR1112 RESISTOR 100R 1% 2580mW200V 50ppm L-| MENIMELF BEYSCHLAG  MMAQ204-50HF1%-100R
o R76

K78 24811912 RESISTOR 100R 1% 250mW200V 50ppm L-| MENI-MELE BEYSCHLAG  MMAD204-50MF-1%-100R
to R7¢

R&& 248111185 RESISTOR 3K32 1% 256mW200V 50ppm MINI-MELF VM B01-0-3K32-1%-50ppm
R&1 2481111861 RESISTOR 3321 1% 250mW200V 50ppm MINE-MELF VM 501-0-332R-1%-50ppm
AB2 24811/245 HESISTOR 18 1% 250mW200Y S0ppm MINI-MELF VT 501-0-1MD-1%-50ppm
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REPLACEABLE PARTS

Cir. IFR part
Aef, number

Description

input/output switching board A11/1 (conid.)

HB3 248411173
io RBG

188 24811/523
A8g 248111824

R1G0 24811473
R10t 24814181
RiG2 24811173
Rig4 24811473
RI05  24811/181
R106 24811173
R107 24811181

R110  24811/608
foH112

R120 248114930
to R12%

K122 24811/915
to R123

Ri24 24811912

R130 24811330
to R131

R132 2481115
to B133

Ri34 248117912

RLA 23488182
RLB 234881182
BLGC 234881182
BLD 23486182
ARLE  23486/101
RLF 23488101
TR1 28436/241

o TH4

BESISTOR 1K 1% 250mW200V 50ppm MINLMELF

RESISTOR 6811 1% 250mW200V 50ppm L-| MINI-MELF
RESISTOR 182R 1% 280mW200V 50ppm L-| MINI-MELF
RESISTOR 1K 1% 250mW200V S0ppm MINI-MELF
RESISTOR 2K21 1% 250mW200V 50ppm MINI-MELF
RESISTOR 1K 1% 250mW200V 500pm MINI-MELF
RESISTOR 1K 1% 250mW200V 500pm MIN--MELF
RESISTOR 2K21 1% 250mW200V Blppm MINLMELF
RESISTOR 1K 1% 250mW200V 50ppm MINGMELF
RESISTOR 2K21 1% 250mW200V S0ppm MINI-MELF
RESISTOR 51R1 1% 250mW200V 50ppen L1 MINI-MELF

RESISTOR 200R 1% 250mW200V 50ppm L4 MINL-MELF
RESISTOR 150R 1% 250mW200V 500pm L-f MINI-MELF

RESISTOR 1008 1% 250mW200V 50ppm || MINE-MELF
RESISTOR 2608 1% 250mW200V 50ppm || MINI-MELF

RESISTOR 150R 1% 250mW200V 50ppm L1 MINEMELF

RESISTOR 1C0R 1% 250mW200V 50ppm |- MINEMELF

RELAY MAGNETIC SPCO 5V125R PCB-MTG DIL-14
RELAY MAGNETIC SPCO 5V1i25R PCB-MTG DIL-14
RELAY MAGNETIC SPCO 5V1258 PCB-MTG DIl.-14
HELAY MAGNETIC SPCO 8V125R PCB-MYG DIL-14
RELAY MAGNETIC DPCO 5V62R PCB-MTG 84EAD
RELAY MAGNETIC BPCC 5V62R PCB-MTG 8-LEAD
THANSISTOR PNP BCX17..45V 100MHz MKD-T1 S0T-23

Manufacturer

VTM

BEYSCHLAG
BEYSCHLAG
VT
VT
VM
VM
VTM
VM
VM
BEYSCHLAG

BEYSCHLAG

BEYSCHLAG

BEYSCHLAG
BEYSCHLAG

BEYSCHLAG

BEYSCHLAG

OMARON
OMAON
OMRON
OMRON
TELEDYNE
TELEBYNE
PHILIPS

Manufacturer’s
part number

501-0-1K8-1%-50ppm

MMAG204-50HF-1%-68R1

MMAQ204-50HF-1%- 1828
501-0-1K0-1%-50ppm
501-0-2K21-1%-50ppm
501-0-1KG-19-50ppm
501-0-1KG-1%-50ppm
501-0-2K21-1%-50ppm
5§01-0-1K0-1%-50ppm
501-0-2K21-1%-50ppm

MMAD204-56HF-19%-51R1

MMAD204-5GHF-1%-200R
MMAG204-50HF-1%-150R

MMAQ204-80HF-1%-100R
MMAG204-50HF-1%-200R

MMAGZ204-50HF-1%- 150R

MMAD204-50HF-1%-100R

(G5Y-1M-5¢
GhY-1H-5V
G5Y-1H-BY
GhY-1H-5V
1728
172:5
BCX17



REPLACEABLE PARTS

Cir. iFR part Description Manufacturer Manufacturer's
Fef.  number part number
Input/output switching board A11/2
When ordering, prefix circuit reference with A11/2.

44830/226 Complete unit issue 007
o1 26386/898 CAPACITOR CERAMIC 100nF+/-10% 50V 1206 AVX 1208-50-104-KAT-1A 0
0 C3
L] 26386/899 CAPACITOR CERAMIC 100nF+/-10% 50V 1206 AVX 1206-5C-104-KAT-1A 0
G7 263661875 CAPACITOR CERAMIC 10nF+/-10% 50V 0805 AVX 0805-5C-103-KAT-1A 0
9 263861760 CAPACITOR CERAMIC 220nF+/-10% 50V 1210 PHYCOMP 1210-2A-224-K9-8RC
ta G10 :
C1¢  26386/875 CAPACITOR CERAMIC 10nF+/-10% 50V 6805 AVX 0805-5C-103-KAT1A 0
C12  26386/8%9 CAPACIFOR CERAMIC 108nF+/-10% 50V 1208 AVX 1206-5C-104-KAT-1A 0
o C16
c7 76386/863 CAPACITOR CERAMIC 1nF+/-10% 50V 0805 AVX 0805-5C-102-KAT-1A 0
to C18
C19  26386/898 CAPACITOR CERAMIC 100nF+/-10% 50V 1206 AVX 1206-5C-104-KAT-1A 0
€20 26386/780 CAPACITOR CERAMIC 220nF+/-10% S0V 1210 PHYCOMP 1210-2R-224-K8-BBC
21 26306/893 CAPACITOR CERAMIC 100nF+/-10% 50V 1208 AVX 1206-5C-104-KAT-1A 0
1o C22
C23 264510003 CAPACITOR ALUM 10uF+/-20% 18V 4.3mmSQ RUBYCON 16-REV-10-M-0450
{24 264511014 CAPACITOR ALUM 220uF +/-20% 16V 10.3mmSC RUBYCON 25-AEV-220-M-(10mmy}
{25 26386/892 CAPACITOR CERAMIC 100nF4/-10% 50V 1206 AVX 1206-50-104-KAT-1A 0
26 26386760 CAPACITOR CERAMIC 220nF+/-10% 50V 1210 PHYCOMP 1210-2R-224-K4-BBC
C27 26451008  CAPACITOR ALUM 47uF+/-20% 6.3V 5.3mmSQ DUBILIER DVCR-47/6.3-TR
2B 26388/875 CAPACITOR CERAMIC 10nF+/-10% §0V 0805 AVX 0805-80-103-KAT-1A 0
€30 2BI86/863 CAPACITOR GERAMIC 15¥4/-10% 50V 0805 AvX 0805-5C-102-KAT-1A ¢
10036
C43  26385/875 CAPACITOR CERAMIC 10nF+/-10% 50V 0805 AVX 0B05-5C-103-KAT-1A 0
to G4
C51 26386830 CAPACITOR CERAMIC 330pF+/-8% 50V 0805 AVX 0B05-5A-331-JAT-1A 0
o 80
b7 28383/903 DICDE BAVG9., SMALL-SIGDUAI 70V MKD-A7 80T-23 FAIRCHILD BAVIS
331 28349/030 DIOBE BASES., SMALL-SIGSCHTKY MKB-GREY S0B-80 BMILIPS BASBS
%] 2B371/443 DICDE BZX84-C5VE.. ZENERS.SY MKD-Z3 SOT-23 PHILIPS BIXB4-C5VE
(S 283841012 DIODE BATS3.. MIXER/DETDUAL 3V MKD-83s 507-343 INFINEON BATEI-OTW
D12 283494022 DIODE HEMS-2812.. SMALLSIG DUAL MKD-B21. 507-23 AGILENT HBMS-2812.TR1
M3 28383/809 BIODE HEMS-2822.. SMALLSIG DUAL MKD-C21. 80T-23 AGILENT HEMS-2822-TR1
s 283487022 BIODE HEMS-2612.. SMALLSIG DUAL MKD-82L. 50T-23 AGILENT HOMS-2812-TH1
DI 283831909 DIODE HEMS-2822.. SMALLSIG DUAL MKD-C21. 8OT-23 AGILENT HAMS-2822-TR1
B2 283714302 DICDE BZX84-CAVT., ZENER4.7V MKD-Z1 S0T-23 PHILIPS BZX84-CAVY
B21 283831930 DICDE BAS16.. SMALL-SIG75V MKD-AS 80123 PHILIPS BAS16
o D24
€1 28461/809 iC-ANALOG O AMPTLC2652A.. DIL-8 TEXAS TLC2652ACP
Ic2 28461/349 IC-ANALOG OF AMPTLO74.. QUAD DIL-14 STMICRO TLO74CN
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REPLACEABLE PARTS

Cir.
Ret.

iFR part
number

Description

Input/output switching board A11/2 {conid.)

TRANSISTOR NPN CA3046.5-ARRAY 20V DIL-14
IC-ANALOG VOLTAGE-REGYSLOSAC.. S0-8
RESISTOR 1K 1% 250mW200V 50ppm MINI-MELF
RESISTOR 5111 1% 250mW200V B0ppm L- MINI-MELF
BES%STOH 16R 1% 250mW200V 50ppm L4 MINI-MELF
RESISTOR 10K 0.1% 250mW200V 15ppm MINEMELF

RESISTOR 108 1% 250mW200V 50ppm MINMMELF
RESISTOR 10K 1% 250mW200V 50ppm MINI-MELF
RESISTOR 20K 1% 250mW200V 50ppm MINI-MELF
RESISTOR 5K62 1% 250mW200V 50ppm MIN-MELF
RESISTOR 10/ 1% 250mW200V 50ppm MINFMELF
RESISTOR 39K2 1% 250mW200V 50ppm MINI-MELF
RESISTOR 47K5 1% 250mW200V 50ppm MINI-MELF

RESISTOR 475K 1% 250mW200V S0ppm MINLMELF
RESISTOR 1K 1% 250mW200V 50ppm MINEMELF
RESISTOR 15K 1% 250mW200V 50ppm MINI-MELF

RESISTOR 1K 1% 250mW200V 50ppm MINI-MELF

RESISTOR 1K 1% 250mW200V B0ppm MINEMELF
RESISTOR 15K 1% 250mW200V 50ppm MINI-MELF
RESISTOR 1K 1% 250mW200V 50ppm MINIMELF

RESISTOR 10K 1% 250mW200V S0ppm MINL-MELF

RESISTOR 47K5 1% 250mW200V 50ppm MINMELF
RESISTOR 15K 1% 250mW200V 50ppm MINI-MELF
RESISTOR 1K5 1% 250mW200Y 50ppm MINMELF
RESISTOR 30K1 1% 250mW200V 50ppm MINI-MELF
RESISTOR 47K5 1% 250mW200V 50ppm MINLMELF
RESISTOR 10K 1% 250mW200V 50ppm MINI-MELF
RESISTOR 332R 1% 250mW200V 50pom MINI-MELF
RESISTOR 30K1 1% 250mW200V 50ppm MINMMELF
RESISTOR 10R 1% 250mW200V 50ppm MINI-MELF
RESISTOR 10K 1% 250mW200V 50ppm MINI-MELF
RESISTOR 1K 19 250mW200V 50ppm MINFMELF
RESISTOR 332R 1% 250mW200V 50ppm MINMELF
RESISTOR 3K32 1% 250mW200V 50ppm MIN-MELF
RESISTOR 100R 1% 250mW200V 50ppm Lt MINLMELF

Manufacturer

INTERSIL
ST MICRO
VTM
BEYSCHLAG
BEYSCHLAG
ViM

YTM

VTM

VM

VM

VM

VTM

VM

ViM

Vi

ViM

ViM

VTM

YTM

ViM

VM

BEYSCHLAG

Manufacturer's
part number

CA3048

L78LOBACZ

501-0-1K0-1%-50ppm

MMAG204-50HF-1%-51 11

MMAQZ04-50HF-1%-10R

501-0-10K0-0.1%15

501-0-10R-1%-50ppm
501-0-10K-1%-50ppm
501-0-20K-1%-50ppm
501-0-5K62-1%-50ppm
501-0-108-1%-50ppm
501-0-38K2-19%-50ppm
501-0-47K5-1%-50ppm

501.0-475K-1%-50ppm
501.0-1K6-1%-500pm
501-0-15K-1%-50ppm

501-0-1K03-1%-50ppm

501-0-1K0-1%-50ppm
501-0-15K-1%50ppm
504-0-1K0-1%-50ppm

501-0-10K-1%-50ppim:

501-0-47K5-1%-50ppm
501-0-15K-1%-500pm
501-0-1K5-1%-50ppm
501-0-30K1-1%-50ppm
501-0-47K5+1%-50ppim
501-0-10K-1%-50ppm
501-0-332R-1%-50ppm
501-0-30K1-1%-50ppm
501-0-10R-1%-50ppm
501-0-10K-1%-50ppm
501-0-1K0-1%-50ppm
501-0-332R-1%-50ppm
501-0-3K32-1%-50ppm
MMAO204-50HF-1%-100R

I3 28451901
0iC4
HE 2B461/786
Ris 24811173
o R16
Rig 24811909
to Ri8
R22  24BH1A%
to R23
Ho4  24B11/602
to H25
Ro7 24811128
A3 248117197
H32  24B11/204
HR3 24814191
H34 24811128
H3s 248111211
B3 24811213
to RI7
R40  24811/237
R41 248111173
R4z  24811/201
to R4S
R47 248117173
to R48
R&1 248111173
RE2  24811/201
RS 24811173
Ao K55
R57 24814197
in A58
REG  24811/213
Ree 24811201
181 24811177
Re3  24814/208
Hes 248117213
R67 24811497
R6g  24811/16%
RE9  24811/208
R70 248114125
R71 24B111g7
R72 248111173
R73 24811161
R74 24811185
A75 248117812
to R76
46882-310

6-43



REPLACEABLE PARTS

Cir. iFR part
Ref. number

Pescription

input/output switching board A11/2 (contd.)

R78 24811412
to 79

RS0  24811/185
R81 248110161
RB2 248117245
R83 248114173
to 86

HBB 24811923
R8S 248117904
RIGO 248111173
R101  24811/181
Ri0z 24811173
R104 24811173
RI0S  24811/181
R106 24811173
R107  24811/18t
RI10  24811/909
to R112

R12G  24811/930
1A

Ri1Z2 24811815
o R123

Ri24 24811912
R130  24811/930
to R131

R132  24B11/915
to R133

R134  24811/912

RLA  23486/182
RLB 23486/182
RLC  23486/182
BLD  23486/182
RLE 23486101
ALF 234861101
TRt 28435241

o TR4

RESISTOR 100R 1% 250mW200V 50ppm L-| MINI-MELF

RESISTOR 3K32 1% 250mW200V 50ppm MINLMELF
RESISTOR 3328 1% 250mW200V 50ppm MIN-MELF
RESISTOR 14 1% 250mW200V S0ppm MINIMELF
RESISTOR 1K 1% 250mW200V 50ppm MINL-MELF

RESISTOR 88R1 1% 250mW200V 50ppm L1 MINI-MELF
RESISTOR 182R 1% 250mW200V 50ppm L MINI-MELF
RESISTOR 1K 1% 250mW200V 50ppm MINI-MELF
RESISTOR 2K21 1% 250mW200Y 50ppm MINFMELF
RESISTOR 1K 1% 250mW200V 50ppm MINIMELF
RESISTOR 1K 1% 250mW200V 50ppm MINI-MELF
RESISTOR 2K21 1% 250mW200V 50ppm MIN-MELF
RESISTOR 1K 1% 250mW200V 50ppm MINIMELF
RESISTOR 2K21 1% 250mW200V 50ppm MINI-MELF
RESISTOR 5181 1% 250mW200Y 50ppm L-| MINI-MELE

HESISTOR 2008 1% 250mW200V 50ppm L-1 MINI-MELF
RESISTOR 150R 1% 250mW200V 50ppm |- MINEMELF

RESISTOR t00R 1% 250mW200V 50ppm L4 MINEMELF
RESISTOR 200R 1% 250mW200V 50ppm L+ MINI-MELF

RESISTOR 150R 1% 250mW200Y 50ppm L-{ MINI-MELF
RESISTOR 100R 1% 250mW200V 50ppm L-f MINI-MELF

RELAY MAGNETIC SPCO §V125R POB-MTG DIL-14
RELAY MAGNETIC SPCO 5V125R PCB-MTG DiL-14
AELAY MAGNETIC SPCO 5V125F PCB-M¥G DiL-14
RELAY MAGNETIC SPCO 5Y125H PCB-MYG D14
AELAY MAGNETIC DPCO 5VB2R POB-MTG 8-LEAD
RELAY MAGNETIC DPCO 5VB2R PCB-MTG &LEAD

TRANSISTOR PNP BOX17,.45V 100MHz MKD-T1 S0T-23

Manufacturer

BEYSCHLAG

VT
VTM
Vi
VIM

BEYSCHLAG
BEYSCHLAG
ViM
VM
VM
VM
ViM
Vi
Vi
BEYSCHLAG

BEYSCHLAG

BEYSCHLAG

BEYSCHLAG
BEYSCHLAG

BEYSCHLAG

BEYSCHLAG

OMRON
OMRON
OMRON
OMRON
TELEDYNE
TELEDYNE

PHILIPS

Meanufacturer's
part number

MMAG204-50HF-1%-100R

501-0-3K32-1%-50ppm
501-0-332R-1% 50ppm
501-0-1M0-1%-50ppm
501-0-1K0-1%-50ppm

MMAG204-50HF-1%-68R1
MMAG204-50HF-1%-182R
501-0-1K0-1%-50ppm
501-0-2K21-1%-50ppm
501-0-1K0-1%-50ppm
501-0-1K0-1%-50ppm
501-0-2K21-1%-500pm
501-0-1K0-1%-50ppm
501-0-2K21-1%-50ppm
MMAG204-50HF-1%-51R

MMAGZ204-58HF-1%-2008

MMAQZ204-50HF-1%-150R

MMAD204-50HF-1%-100R
MMADZ04-50MF-1%6-200R

MMADZ04-B0HF-1%-1508

MMAD204-50HF-1%- 1008

GEY-1H-5¥
GSY-1H-3V
GSY-1H-5V
GEY- 145V
1725
1725

BOX17



REPLACEABLE PARTS

Cir. IER part Description Manufacturer Manulacturer's
Ref. number part number

RF generator mixer A12/1

When ordering, prefix circuit reference with A12/1.

448301135  Complete unit issue 008
¢t 263437788 CAPACITOR CERAMIC 680pF+/-5% 50V 0805 SYFER 0805-4-050-0681J-C-T
£2 25386814  CAPACITOR CERAMIC 15pF+/-5% 50V 0805 AVX 0805-5A-150-JAT-1A 0
10 Gl
g1 26386/814 CAPACITOR CERAMIC 15pF+/-5% 50V 0805 AVX 0805-5A-150-JAT-1A ¢
11 28388473  CAPACITOR CERAMIC 3.3pF+/-0.1pF 50V 0805 AVX 0805-5K-3R3-BAW-TR
to G132
C15 26386971 CAPACITOR CERAMIC 2.20F+/-0.1pF 50V 0805 AVX Q805-5K-2R2-BAW-TR
C16  26386/897  CAPACITOR CERAMIC 4.7pF+/-0.1pF 50V 0805 AVX 0805-5K-4R7-BAW-TR
18 263661973 CAPACITOR GERAMIC 3.3pF+/-0.1pF 50V 0805 AVX 0805-5K-3H3-BAW-TR
C19  26386/807  CAPACITOR CERAMIC 4.7pF+/0.1pF 50V 0805 AVX 0805-5K-4R7-BAW-TR
C21 26386/971 CAPACITOR CERAMIC 2.20F+/-0.1pF 50V 0805 AVX (BOS-5K-2R2-BAW-TH
C22 263867777 CAPACITOR CERAMIC 47nF+/-20% B3V 1206 PHE.IPS 1206-2R-473-K$-BBC
0 023
C2s 264511003 CAPACITOR ALUM 100F+/-20% 16V £.3mmSQ RUBYCON 16-REV-10-M-0450
C26 26343788  CAPACITOR CERAMIC 680pF+/-5% S0V 0805 SYFER 0805-3-050-0681J-C-T
iC1 284611461 IG-ANALOG MICROWAVE-AMPMSA-0286.. 4-PIN AV-86 MINECIRCUITS  MAR-2-SM
G2 284611484 IG-ANALOG MICROWAVE-AMPINA-03184., 4-PIN AV-84 HEWLETT-PACKARD #NA-03184-TR1
L1 236425517 INDUCTOR 0.047uH 5%MOULDED 3.2x2.5mm MEGGITY 3612-T-047-}
22 23842/510 INDUGTOR 0.1uH 5%MOULDER 3.2x2.5mm MEGGITT 3812-T-R10-J

PLG  43138/872 RF-CABLE-FLEX BG178 MMCX-M - UNTERM 280mm LG

B1 248117915 RESISTOR 150R 19% 250mW200V 50ppm L-| MINI-MELF BEYSCHLAG MMAJ204-50HF-1%-150R
H2 24811/907 RESISTOR 38R2 1% 250mW200V 50ppm L-| MINI-MELF BEYSCHLAG MMAG204-50HF-1%-39R2
k] 24811915 RESISTOR 150K 1% 250mW200V S0pom L-| MINI-MELF BEYSCHLAG MMAD204-50HF-1%-150R
A5 248111141 RESISTOR 475 1% 250mW200V 50ppm MINEMELF VM 501-0-47R5-1%-50ppm
o Ré

77 24B11/155 RESISTOR 182R 1% 250mW200V 50pom MINEMELF iy 501-0-182R-1%-50ppm
B1)  24811/928 RESISTOR 121R 1% 250mW200V 50ppm L-| MINI-MELF BEYSCHLAG MMAQ204-50HF-1%-121R
A1t 24811408 RESISTOR 5111 1% 250mW200V S0pom L-| MINI-MELF BEYSCHLAG MMADZ04-50HF-1%-51R1
R12  24811/928 RESISTOR 121R 1% 250mW200V 50ppm L-| BINI-MELF BEYSCHLAG MMAD204-50HF-19-121R
PRI

R4 24811/808 RESISTOR 81R1 1% 250mW200V 50ppm L1 MINEMELF BEYSCHLAG MMAG204-50HF-1%-51R1
Ri15  24811/828 RESISTOR 121R 1% 250mW200V 50ppm L-f MINI-MELF BEYSCHLAG MMAD204-50HF-1%-121R
R16 24811015 RESISTOR 150R 1% 250mW200V 50ppm L-f MINL-MELF BEYSCHLAG MMAQ204-50HF-1%-150R
Ri7 24811407 RESISTOR 39R2 1% 250mW200V 50ppm L MINLMELF BEYSCHLAG MMAQ204-50HF-1%-30R2
H18 24811/915 RESISTOR 1508 1% 250mW200V S0ppm L1 MINE-MELF BEYSCHLAG MMAQ204-80HF-1%-150R
RO 24811153 RESISTOR 150R 1% 250mW200V 50ppm MINI-MELF VTM 504-0-150R-1%-50ppm
2741 248111441 RESISTOR 47R5 1% 250mW200V 50ppm MINEMELF VIM 501-0-47R5-1%-50ppm
Re2 248111168 RESISTOR 4758 1% 250mW200V 50ppm MINI-MELF VIM 561.6-4758-1%-50ppm
R26 24811815  RESISTOR 150R 1% 250mW200V 500pm Lot MINLMELF BEYSCHLAG  MMAD204-50HF-1%-150R
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REPLACEABLE PARTS

Cir. FR part Description
Ref.  number

RF generator mixer A12/1 (contd.)

R27 248117907 RESISTOR 39R2 1% 2506mW200V 50ppm |- MINI-MELF
R2g 248115 RESISTOR 1501 1% 260mWE200V 50ppm Lo MINEMELF

X1 28531028 AF-MIXER DIODE RINGLMX156A-1,, METL-F-PCK-8

Manufacturer  Manufacturer's
part number

BEYSCHLAG  MMAG204-50HF-1%-38R2
BEYSCHIAG MMADR04-50HF-1%-15GR

MINLCIRCUFES  LMX-158A-



REPLACEABLE PARTS

Cir. IFR part Description Manufacturer  Manufacturer's
Ref. number part number

RF generator oscillator A13/1

When ordering, prefix circuit reference with A13/1.

£4830-100 Complete unit issue 011

G 26386/899 CAPACITOR CERAMIC 100nF+-10% 50V 1206 . AVX 1266-5C-104-KAT-1A ¢
e 26451/002 CAPACITOR ALUM 4. 7uF+/-20% 35V 4.3mmSQ RUBYCON I5-REV4RY
C3 284511004 CAPACITOR ALUM 10uF+/-20% 38V 5.3mmSQ BUBYCON I5-REV-16
C4 264511014 CAPACITOR ALUM 220uF+/-20% 15V 10.3mmSQ RUBYCON 25-REV-220-M-{10mm)
C5 26451010 CAPACITOR ALUM 180uF+7-20% 6.3V 8.6mmSG RUBYCON 6.3-REV-1030
ce_ 26451/008 CAPACITOR ALUM 47uF4/-20% 18Y 8.5mmSQ RUBYCON 18-REV-47
Gy 26451/003 CAPACITOR ALUM 10uF+/-20% 18V 4.3mmSQ RUBYCON 18-REV-10-M-0450
c8 26451005 CAPACITOR ALUM 22uF+/-20% 5.3V 4.3mmSQ HUBYCON 6.3-REV.22-M.0450
Cs 26386/875 CAPACITOR CERAMIC 10nF+/-10% 5OV 0805 AVX 0805-5C-103-KAT-1A ¢
10 26386/899 CAPACITOR CERAMIC 100nF4+/10% 50V 1208 AVX 1206-5C-104-KAT-1A ¢
toG12
C13 26386/818 CAPACITOR CERAMIC 22pF+/-5% 50V 0805 AVX 0805-5A-220-JAT 1A 0
Cl4 264517003 CAPACITOR ALUM 10uF+/-20% 16V 4.3mmSQ HUBYCON 18-BEV-10-M-0450
Ci5 26585/002 CAPAGCITOR POLYESTR 220nF+/-10% 25V 2824 PHILIPS 394-28224
Ci1s 26451005 CAPACITOR ALUM 22uF4+/-20% 6.3V 4.3mmSQ RUBYCON 6.3-REV-22-M-0450
c17 26421128 CAPACITOR ALUM 1000uF+/-20% 6.3V RADIAL PHILIPS 2222-037-50102

to C18
Ci19 26386/871 CAPACITOR CERAMIC 4.7nF+/-10% 50V 0805 AVX 6805-50-4T2-KAT-1A 0
Cz0 26386/881 CAPACITOR CERAMIC 33aF+/-10% 50V 1210 SYFER 1210-J-050-0333K-X-T
21 26386/875 CAPACITOR CERAMIC 10nF+/-10% S0V 0805 AVX G805-5C-103-KAT-1AD
a2 265851001 CAPACITOR POLYESTR 1uF+/-10% 83V 7.3x10mm WIMA SMBT.3-1uF10%-63V-TR
to C23

$24 284515004 CAPACITOR ALUM 10uF+/-20% 35V 5.3mmSQ RUBYCON 35-HEV-1D
25 26386824 CAPACITOR CERAMIC 100pF+/-5% 50V £805 _ AvX 6805-5A-101-JAT-1A0
25 26386/808 CAPACITOR CERAMIC 4.7pF +/-0.5pF 50V 0805 AVX 0805-5A-4R7-DAT-1A 0
to G27
$28 26388824 CAPACITOR CERAMIC 00pF+/-5% 50V 0805 AVX G805-5A-1G1-JAT- 1A 0
taC29
Cx 26386/809 CAPAGITOR CERAMIC 100nF+/-10% 50V 1206 AVX 1206-5C-104-KAT-1A 0
to G44
D4 28371735 DIODE BZX84-C8V2.. ZENERS.2V MKD-Z7 80T-23 PHILIPS BIX84-CBV2
02 286241136 {ED RED HLMP-1301..2.4V T1 3mmbiA HEWLETT-PACKARD  HLMP-1301
iCt 284817792 IC-ANALOG VOLTAGE-REGLM317L.. 80-8 MOTOROLA LMD
ic2 284617780 IC-ANALOG VOLTAGE-REGTOLESAC.. S0-8 STMICRO LTOLOSACE
iC3 2B469/756 IC-ANALOG MULTIPLEXERT4HCA051.. 8015 PHLIPS T4HC4051D
iCa 284817887 IG-ANALOG OF AMPOP-27GS.. S0-8 ANALOG OP-27GS
iC5 28462/146 IC-DIGITAL FLIP-FLOP-D7ACTS.. DUAL 80-14 FAIRCHILD T4ACTASC
L8 28456/239 IC-DIGITAL NOR-GATEV4ACO2.. QUAD 30-14 FAIRCHLD T4AC025C
icY 284621146 IC-DIGITAL FLIP-FLOP-D74ACT4.. DUAL 50-14 FAIRCHED T4ALT745C

0 iC8
iCe 28466/394 IC-DIGITAL NAND-GATE7SACO0.. QUAD 5014 FAIRCHILD T4ACO0SC
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REPLACEABLE PARTS

Cir. 1FR part Description Manufacturer Manufacturer's
Ref. numbor part number

RF generator oscillator A13/1 {contd.)

IC10 28461412 IC-ANALOG OF AMPTLO72.. DHAL S0-8 MOTOROLA TLOT2CD

11 28461/845 IC-ANALGG SWITCHAHCA31S.. QUAD 5016 PHILIPS TAHCA4316D

1012 284615620 IC-ANALOG OF AMPLT1028.. 508 LINFARTECH  LTi028088

IC13  2B461/447 IC-ANALOG MICROWAVE-AMPMSA-0886.. 4-PIN AV-86 MINLCIRCUITS  MAR-8-8M

toiCi4

IC15 28461454  IC-ANALOG MICROWAVE-AMPMSA-QO78E., 4-PIN AV-88 MINECIRCUITS  MAR-7-5M

L1 236421719 INDUCTCR 220uM 5%MOULDED 3.2x2.5mm MEGGHT 3612-T-221-)

0id

L5 23642524 INBUCTOR 1mH 10%MOULDED 3.2x4.5mm MEGGITT 3613-T-102.K

tois _

L7 23642/535 INDUCTGR 1uH 5%MOLLDED 3.2x2.5mm MEGGHT 3612-T-1R0-3

il

A1 248111181 RESISTOR 332R 1% 250mW200V S0ppm MINI-MELF VIM 501-0-332R-1%-50ppm
a2 248111194 RESISTOR 7K5 1% 250mW200V 50ppm MINIMELF VIM 501-0-7K5-1%-50ppm
R3 24811/148 RESISTOR 100R 1% 250mW200V 50ppm MINI-MELF Vi : 501-0-100R-1%-50ppm
R4 248111481 RESISTOR 332R 1% 260mW200V 50ppm MINI-MELF Vi 501-0-332R-1%-50pom
to 85

A8 248117634 RESISTOA 2K21 0.1% 250mW200V 15opm MINE-MELF VM 501-0-2K24-0.1%-15
R7 24811/648 RESISTOR 274K 0.1% 250mW200V 15ppm MINEMELF YiM 801-0-274R-0.1%-15
8 24811/647 RESISTOR 39R2 0.25%250mW200V 15ppm MINLMELF VTl §01-0-30R2-0.25% 15
Re 248111197 RESISTOR 10K 1% 250mW200V 50ppm MINI-MELF VTM 501-0-10K-1%-50ppm
o R10

Rt 24R14/204 RESISTOR 26K 1% 250mW200V 50ppm MINLMELF ViM 501-0-20K-1%-50ppm
Rz 24811157 RESISTOR 221R 1% 250mW200V S0ppm MINEMELF VT 501-0-221R-1%-50ppm
M3 248111187 RESISTOR 10K 1% 250mW200V 50ppm MINI-MELF VM 501-0-10K-1%-50ppm
214 24811142 RESISTOR 51R1 1% 250mW200V S0ppm MINI-MELF VTM 501-0-51H1-1%-50ppm
Ri5 24814/185 RESISTOR 3K32 1% 250mW200V 50ppm MINI-MELF VM 501-0-3K32-19%-50ppm
R8 248114189 RESISTOR 4K75 1% 250mW200V 50ppm MINI-MELF VT 501-0-4K75-1%-50ppm
RI17 24811137 RESISTOR 33R2 1% 250mW200V 50ppim MINEMELF VM 501-0-33R2-1%-50ppm
218 248111481 RESISTOR 332R 1% 250mW200V 50ppm MINI-MELF VM 501-0-332R-1%-50ppm
Rig 248111437 RESISTOR 33R2 1% 250mW200V 50ppm MINI-MELF VIM 501.0-33R2-1%-50ppm
R26 248111 RESISTOR 8251 1% 250mW200V 50ppm MINI-MELF ViM §01-0-825H-1%-50ppm
R21 24811175 RESISTOR 1K21 1% 250mW200V S0ppm MINEMELF Vi 501-0-1K21-1%-50ppm
to R4

Az5 248117213 RESISTOR 47K5 1% 250mW200V S0ppm MINI-MELF VTM 501-0-47K5-19-50ppm
to B27 .

R28 24811/245 RESISTOH 1M 1% 250mW200V 50ppm MINLMELF Vi 501-0-1M0-1%-50ppm
RS 248111175 RESISTOR 1K21 1% 250mW200V S0ppm MINEMELF ViM 561-0-1K21-19%-50ppm
H30 248111197 RESISTOR 10K 1% 250rmW205Y S0ppm MINE-MELF VM 861-0-10K-1%-80ppm
A3t 248111195 RESISTOR 12K1 1% 250mW200V 50ppm MINI-MELF VM 501-0-12K1-1%-50ppm
R32 248117497 RESISTOR 10K 1% 250mW200V 50ppm MINEMELF YTM 501-0-10K-1%-50ppm
K33 248114178 RESISTOR 1K62 1% 250mW200V 50ppm MINI-MELF VIM 501-0-1K62-1%-50ppm
R34 248111175 RESISTOR 1K21 1% 250mW200V 50opm MIN-MELF VM 501-0-1K21-1%-50ppm
o R35

R36 24811437 RESISTOH 33R2 1% 250mW200V 50ppm MINI-MELF YIM 501-0-33H2-1%-50ppm
o H3Y

A38 248111161 RESISTOR 332R 1% 250mW200V 50ppm MINI-MELF Tk 504-0-332R-1%-50ppm
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REPLACEABLE PARTS

Cir.
Ref.

iFR part
number

Description

RF generator oscillator A13/1 {contd.)

R3g
R40
Rd}
R42
R43
Fd4

R45
to R48

a47
R4
H4g
850
At
R52
H53
RB4
RE5

R&6
to R&1

Be2

TH1
TH2
TH3
TR

TR5
to TR

TRY

248111157
248111148
24811148
24814125
248111101
24811153
24811/801

248118923
248117811
24811/801
248111151
24811161
24811/815
24811/908
24811315
248141197

24811125

248111178

28455/302
284537829
28433/828
2B457/851
28453/829

28458/084

RESISTOR 2218 1% 250mW200V 50ppm MINLMELF
RESISTOR 1008 1% 250mW200V 50pom MINIFMELF
RESISTOR 9GRS 1% 250mW200V 50ppm MINI-MELF
RESISTOR 10R 1% 250mWR200V 50ppm MINI-MELF
RESISTOR 18 1% 250mW200V 50ppm MINI-MELF
RESISTOR 1501 1% 250mW200V 50ppm MINIMELF
RESISTOR 10R 1% 250mW200V S0ppm L4 MINI-MELF

RESISTOR 88R1 1% 250mW200V S0ppm |- MINLMELF
RESISTOR 75R 1% 250mW200V 50ppm Lt MINIMELF
RESISTOR 10R 1% 250mW200V 50ppm - MINI-MELF
RESISTOR 121 1% 250mW200V 50ppm MINEMELF
RESISTOR 332R 1% 256mW200V 50ppm MINLMELF
RESISTOR 1501 1% 250mW200V 50ppm |- MINIMELF
RESISTOR 36R5 1% 250mW200V 50ppm L4 MINLMELF
RESISTOR 150R 1% 250mW200V 50ppm L1 MINFMELF
RESISTOR 10K 1% 250mW200V 50ppr MINIMELF
RESISTOR 10R 1% 250mW200V S0ppm MINEMELF

RESISTOR 1K21 1% 250mW200V 50ppm MINEMELF

TRANSISTOR NPN BOXS4,.45V 130MHz MKD-BA 30T-89
TRANSISTOR NPN BCB48R..30V 200MHz MKD-1K 801.23
TRANSISTOR PNP BCS58R..30V 150MHz MKD-3K 80T-23
TRANSISTOR NPN BFS17..15V 1.3GHz MKD-E1 507-23
TRANSISTOR NPN BCB48B..30V 200MHz MKD-1K 80T-23

TRANGISTOR N-ENH MOSFETRSTS2.. 86V MKD-02 50723

Manufacturer

Y™
VTM
VTM
VM
VM
VM
BEYSCHLAG

BEYSCHLAG
BEYSCHLAG
BEYSCHLAG
VT¥
VM
BEYSCHLAG
BEYSCHLAG
BEYSCHLAG
VM
V™

Manufacturer's
part number

501-0-221R-1%-50ppm
5G1-0-100R-1%-50ppm
561-0-00R9-1%-50ppm
501-0-10R-1%-50ppm
561-0-1R0-1%-50ppm
561-0-150R-1%-50pom
MMAG204-50HF-1%-10R

MMAO204-50HF-1%-68R1
MMAO204-50HF-1%-75R
MMAQ204-50HF-1%-10R
501-0-121R-1%-50ppm
501-0-332R-1%-50ppm

MMAO204-50HF 1%-150R

MMAQ204-50HF-1%-36R5

MMAD204-50HF-1%-150R
501-0-10K-1%-50ppm
501-0-10R-1%-50ppm

501-0-1K21-1%-50pom

BOX54
BCB48B
BCA58B
BF817
BCB4gE

BST82{TAPE & REEL)



REPLACEABLE PARTS

Cir. R part Description Manufacturer Manufacturer's
Ref., number part number
RF generator oscillator control A14/1

448307101 Complete unit Issue 010
1 26386/832 CAPACITOR CERAMIC 470pF+/-5% 50V 0805 AVX 0805-5A-471-JAT-tA 0
G2 26386777 CAPACITOR CERAMIC 47nF4+/-20% 63V 1206 PHYGOMP 1206-2R-473-K3-826D
€3 26343/758 CAPACITOR CERAMIC 3.8pF+/-0.5pF 50V 0805 AVX 0805-5A-3R8-DAT-1A 0
G4 26386/832 CAPACITOR CERAMIC 470pF+/-5% 50V 0805 AVX 0805-5A-471-JAT-1A 0
o G5
8 263861177 CAPACITOR CERAMIC 47nF+/-20% 63V 1208 PHYCOMP 1206-2R-473-K0-B26D
7 26386/863 CAPACITOR CERAMIC 1nF+/-10% 50V 0865 AVX 0805-5C-102-KAT-1A 0
to C8
Cs 26386/777 CAPACITOR CERAMIC 47nF+/-20% 63V 1208 PHYCOMP 1208-2R-473-K8-B20D
C10 26386832 CAPACITOR CERAMIC 470pF+/5% 50V 0805 AVX 0805-5A-471-JAT-1A o
C15 26451010 CAPACITOR ALUM 180uF+/-20% 6.3V 8.6mmSQ RUBYCON 8.3-REV-100
to C16
17 2B385/875 CAPACITOR CERAMIC 10nF+/-10% 50V 0805 AVX £808-5C-103-KAT-1A 0
18 26386/828 CAPAGITOR CERAMIC 220pF +/-5% S0V 0805 AVX 0805-5A-221-JAT1A 0
c19 26386/832 CAPACITOR CERAMIC 470pF+/-5% 50V 0805 AVX 0805-5A-471-JAT-1A 0
€20 26306777 CAPACITOR CERAMIC 47nF+/-20% 63V 1208 PHYCOMP 1206-2R-473-K9-B8200
o C21 : )
(22 263B6/832 CAPACITOR CERAMIC 470pF+/-5% 50V 0805 AVX GB0S-5A-4T1-JAT-1A0
C24 283881777 CAPACITOR GERAMIC 47nF4/-20% 63V 1206 PHYCOMP 1206-2R-473-K9-B20D)
£34 264211143 CAPAGITOR ALUM 470uF+/-20% 6.3V RADIAL BRUBYCON 8.3-TWES-470-M
C35 263867777 CAPACITOR CERAMIC 47nF4+/-20% 63V 1208 PHYCOMP 1206-2R-473-K8-B20D
€36  26386/832 CAPACITOR CERAMIC 4?9p?+!~5% S0V 0805 AVX (805-5A-471-JAT-1A ¢
o C37
€38 28388777 CAPACITOR CERAMIC 471F+/20% 63V 1208 BHYCOMP 1206-2R-473-K9-8200
o C42
€43 26386875 CAPACITOR CERAMIC 10nF+/-10% 50V 0805 AVX 0805-5C-103-KAT-1A ¢
Cd44 26386777 CAPACITOR CERAMIC 47nF+/-20% 83V 1206 PHYCOMP 1208-2R-473-K8-B20D
45 263861832 CAPACITOR CERAMIC 470pF+/-5% B0V 0805 AVX 0805-5A-471-JAT-tA 0
C46  26386/863 CAPAGITOR CERAMIC 1nF4/-10% 50V 0885 AVX 0805-5C-102-KAT-1A ¢
{47 25386/632 CAPACITOR GERAMIC 470pF+/-5% 50V 0805 AVX 0805-5A-471-JAT1A 0
{48  2B8386/883 CAPACITOR CERAMIC 1nF+/-10% 50V 0805 AVX 0805-5C-102-KAT-1A 0
to 49 '
56 263867832 CAPACITOR CERAMIC 470pF+/-5% 50V 0805 AVX 0805-5A-471-JAT-tA 0
Chi 26386/863 CAPACITOR CERAMIG 1sF++10% 50V 9805 AVX 0805-5C-102-KAT-#A 0
Cs2 263867777 CAPACITOR CERAMIC 47nF+/-20% 63V 1206 PHYCOMP 1206-2R-473-K9-8200
G54 26388777 CAPACITOR CERAMIC 47nfF+/20% 83V 1206 PHYCOMP 1206-2R-473-K9-B20D
{0 C57
060 26451010 CAPACITOR ALUM 100uF+/-20% 8.3V 6.6mmSQ RUBYCON 6.3-REV-100
{65 28386777 CAPACITOR CERAMIC 47nF+/-20% 63V 1206 PHYCOMP 1206-2R-473-Ko-B20D
to 086
067 264517009 CAPACITOR ALUM 47uF+/-20% 18V 6.6mmSQ - RUBYCON 16-8EV-47
{68 283861777 CAPACITOR CERAMIC 47nF+/-20% 83V 1206 PHYCOMP 1206-2R-473-K9-B20D
to CB9
6-50 468882-310



REPLACEABLE PARTS

Cir. iR part Bescription Manufacturer  Manufacturer's

Hel. number part number

RF generator oscillator control A14/1 {conid.)

Cr) 264514069 CAPACITOR ALUM 470F+/-20% 16V 6.8mmSQ RUBYCON 16-REV-47

org 28388/777 CAPACITOR CERAMIC 47nF4/-20% 83V 1206 PHYCOMP 12686-2R-473-K$-B20D

W0 (C72

C73 264514088 CAPACITOR ALUM 47uF+/-20% 16V 6.8mmSQ AUBYCON 16-REV-47

]| 28383/910 BIODE BAS28.. SMALL-SIGBUAL MKD-AG1AT SOT-143 BHELIPS BAS28

02 283714412 BIODE BZX84-C5V1.. ZENERS. 1V MKD-Z2 SOT.23 PHRIPS B7X84-C5v1

0 D3

D4 28383/910 BIODE BAS28.. SMALL-SIGBUAL MKB-AB1AT SOT-143 PHEIPS BASZ8

o D6

a7 28349/032 BIODE HSMS-2820.. SMALLSIG SCHTKY MK-COL 8OT-23 AGILENT HMEMS-2820-TRY

08 28383/934 BIODE LL4148.. SMALL-SIGEOV MINFMELF (ENERAL SEMI 1L4148

o D8

i1 2B461/454 IC-ANALOG MICROWAVE-AMPMSA-0785.. 4-PIN AV-86 MINI-CIRCUITS  MAR.7-8M

Ic2 284697795 IC-DIGITAL BIVIDERDS02.. 80-8 SIGEMICRO D802

€3 28481/454 IC-ANALOG MICROWAVE-AMPMSA-(786.. 4-PIN AV-86 MINI-CIRCUITS MAR-7-8M

1G4 28481/510 1C-ANALOG OP AMPLMB37.. QUAD S0-14 NATIONAL SEME LMB3TM

I8 28462/838 C-DIGITAL FLIP-FLOP-D74HCT4.. DUAL 5014 PHILIPS TAHCTAD

(#:3] 28462/157 C-DIGITAL FLIP-FLOP-D744C377.. OCTAL 50-20 PHRIPS T4HC3TTD

t IC7 .

¥ 28481/828 C-ANALOG D/A-CONVERTERDAC-08.. 80-18 ANALOG DAC-08C3

1G9 28469/621 1C-DIGITAL ARRAY-LOGICAMIBS62-040.. PLCC-68 AMERICAN MICROSYSTEM  28469/821.
AMI-6562-0

ICiG  2846G/568 IC-DIGITAL BIVIDERSP8400.. 80-28

ICi1  2846%/768 IC-ANALOG VOLTAGE-REELM336.. T0-82 NATIONAL SEMI 1M336BZ-5.8

IC12  28466/414 IC-DIGI¥AL EXCLUSIVE-OR74HCB6. QUAD 80-14 PHEIPS T4HCBED

IC13 28489032 {C-DIGITAL INVERTER74HC 14, HEX S0-14 PHILIPS T44C14D

L1 23842519 INBUCTOR 0.068uH 5%MOULDED 3.2x2 5inm TYCO 3812-T-068-J

tol2 '

L3 238427728 INBUCTOR 88uk 10%MOULDED 3.2¢4.5mm DK NLC4532327-680K

L4 2368421727 INBUCTOR 33uH 10%MOULDED 3.2x4.5mm DK NI.CA4532327-336K

L5 238421728 INPUCTOR 68uH 10%MOULDED 3244 5mm TBK NLCA532327-88GK

PLA 234351188 TERMINAL CONNECTOR-PING.B4mmSQ 5.97mmH| Fel T5401-001

PLB  23435/188 TERMINAL CONNECTOR-PINO.B4mmBQ 5.97mmH| FCl 78401601

PLC 23435188 TERMINAL CONNECTOR-PINO.64mmEQ 5.87mmH| FCI 75401-001

21 24811/812 RESISTOR 100R 1% 250mW200V 50ppm L-f MINI-MELF BEYSCHLAG  MMAQ204-50MF-1%-100R
H2 24811/923 RESISTOR 68A1 1% 250mW200V S0ppm L1 MINI-MELF BEYSCHLAG  MMAQ204-50HF-1%-88R1
A3 24811412 RESISTOR 106R 1% 250mW200V 50ppm 1.1 MINI-MELF BEYSCHLAG  MMAD204-50HF-1%-100R
R4 248111158 RESISTOR 243R 1% 250mW200V 50ppm MINEMELF VT™ 501-0-243R-1%50npm
RS 24811153 HESISTOR 1501 1% 250mW200V 50ppm MINL-MELF VTM 501-0-150R- 13-50ppm
R6 245114900 HESISTOHR 51R1 1% 250mW200V 50ppm L1 MINIMELF BEYSCHLAG  MMAD204-50HF-1%-51R1
R? 248114183 RESISTOR 150R 1% Z50mW200V 50ppm MINI-MELF VTN 501-0-150R- 1%-50ppm
R8 248111187 RESISTOR 221R 1% 250mW200V 50ppm MINI-MELF VTM 501-0-221R-1%-50ppm
46882-310 6-51



REPLACEABLE PARTS

Cir. IFR part Description Manufacturer  Manufacturer's

Ref.  number part number

RF generator oscillator control A14/1 {contd.}

#8 24811/909 RESISTOR 51R1 1% 250mW200V S0ppm L1 MINEMELF BEVSCHLAG  MMADB204-50HF-1%-51R1
to R0

Ris 248141180 RESISTOR 5K11 1% 250mW2006V 50ppm MINI-MELF VTM 501-0-8K11-1%-50ppm
Hid 24811174 RESISTOR 1K1 1% 250mW200V 50pprm MINI-MELF ViIM 501-0-1K1-1%-50pnm:
M7 24811180 RESISTOR 2K 1% 250mW200V S0ppm MINI-MELF ViM 501-0-2K0- 1%-50ppm
R18 24814183 RESISTOR 2K74 1% 250mW200V 50pprm MINI-MELF ViM 501-0-2K74-1%-50ppm
R

R0 24B1IMT3 RESISTOR 1K 1% 250mW200V 50ppim MiNI-MELF VM 501-0-1K0-1%6-50ppm
1o Het

A2z 281187 RESISTOR 10K 19 250mW200V 50pom MINEMELF ViM 501-0-10K-1%-B0ppm
R23 248111189 RESISTOR 4K75 1% 280mW200Y 50ppm MINI-MELF ViM 501-0-4K75-1%-50ppm
o R24

RB25 24811173 RESISTOR 1K 1% 258mW200V 50ppm MINI-MELF VM 501-0-1K0-1%-50ppm
0 R27 '

R28 248117157 HESISTOR 2218 1% 250mW200V 50ppm MIN-MELF ViM 561.0-221R-1%-50ppm
R28 24811173 RESISTOR 1K 1% 250mW200V 50ppm MINI-MELF VIM 501-0-1K0-1%-50ppm
A30 24814197 RESISTOR 10K 19% 250mW200V 50ppm MINGMELF ViM 501-0-10K-1%-50ppm
B 24814247 RESISTOR 88K 1% 250mW200V 50ppm MINI-MELF ViM 501-0-68K1-1%-50ppm
R3b  24881/527 RESISTOR-NTWK BUSSEDAKT 2% x15 5015 BOURNS 4816P-T02-472-TUBE
H36 24811173 RESISTOR 1K 1% 250mW200V 50ppm MINI-MELF vIM 501-0-1K0-1%-50ppm
45 248117908 RESISTOR 51R1 1% 250mW200V S0ppem L1 MINE-MELF BEYSCHLAG  MMAG204-50HF-1%-51R1
R46 24B11T3 HESISTOR 1K 19 250mW200V 50ppm MINIMELF ViM 501-0-1K0-1%-50ppm
to R48

R4% 24681/536 RESISTOR-NTWK ISOLATED1K 2% x8 5C-18 BOURNS 4816P-T01-102-TUBE
RS0 24811173 RESISTOR 1K 1% 250mW200V 50ppm MINIMELF VIM 501 -0-1K0-1%-50ppm
Rst 248111181 RESISTOR 332R 1% 250mW200Y 50ppm MINI-MELF VM 501-0-332R-1%-50ppm
to R52

AB3  24B11/900 BESISTOR 51H1 1% 250mW200V 50ppm L-| MINI-MELF BEYSCHLAG  MMAD204-50ME-1%-51R1
to R54 '

R55 248111153 RESISTOR 158R 1% Z50mW200V 58ppm MINI-MELF VM 501 -0-150R-1%-50ppm
A56  24B11174 RESISTOR 1K1 1% 250mW200V 50ppm MINI-MELF VM 501-0-1K31-1%-58ppm
7 24814161 AESISTOR 332R 1% 250mW200V 50ppm MINLMELF VM 501-0-332R-1%:-80ppm
to R58

A5G 24811125 RESISTOR 10R 1% 250mW200V 50ppm MINI-MELF VM 501-0-10R-1%-50ppm
{0 F6D

H62 24811197 RESISTOR 10K 1% 250mW200V 50ppm MINEMELF VIM 501.0-10K-1%-50ppm
to R84

™ 23435/188 TERMINAL CONNECTOR-PIND.64mmSQ 5.97mmH FCl 75401001

to TP2 .

TR 284571850 TRANSISTOR NPN FMMTZ2369.40V 800MHz MKD-*1J 80123 ON SEMI MMBT2368.T1

to TH3

TH4  2B457/852 TRANSISTOR PNP BSR15,.40V MKD-CHT7p S0OT-23 PHILEPS BSH1S or BSR16

TRS  28453/629 TRANSISTOR NPN BC848B..30V 200MHz MKD-1K 507-23 INFINEON BCB4BE Q62702-L1704
6-52 48882-310



REPLACEABLE PARTS

Cir. iR part Description
Fef, number

Single sideband demodulator (optional) A15

When ordering, prefix circuit reference with ALS,

44830-021 Complete unit

1 26386/875 CAPACITOR CERAMIC 10nF+/-10% 50V 0805
c2 26386/824 CAPACITOR CERAMIG 100pF+/-5% 50V 0805

C3 26386/875 CAPACITOR CERAMIC 10nF+/-10% S0V 0805
Ch

Cs 25386/760 CAPACITOR CERAMIC 220nF+/-10% 50V 1210

c7 26386/828 CAPACITOH CERAMIC 220pF +/-5% 50V 6805
oG8

ca 26386/875 CAPACITOR CERAMIC 10nF+/-10% 50V 0805
Gig  28451/001 CAPACITOR ALUM fuF+/-20% 50V 4.3mmSQ
cH 283861760 CAPACITOR CERAMIG 220nF+/-10% 50V 1210
iz 26386/878 CAPACITOR CERAMIC 10nF+/-10% 50V 0805
C13  28451/004 CAPACITOR ALUM 10uF+/-20% 35V 5.3mmSQ)
C14  26388/828 CAPACITOR CERAMIC 2200F +-5% 50V 0805
Gi§  28386/760 CAPACITOR CERAMIC 220nF+-10% 50V 1210

C1é  26386/875  CAPACITOR CERAMIC 10nF+/-10% B0V 08085
o C17

Cig 26451001 CAPACITOR ALUM tuF+/-20% 50V 4.3mmS0

C18  26386/992 CAPACITOR CERAMIC 330nF+/-10% 50V 1812
to G20 '

€21 2p421742  CAPACITOR ALUM 220uF +-20% 16V BADIAL

C22  26386/898 CAPACITOR CERAMIC 100nF+-10% 50V 1206
1 C23

C24  25385/892 CAPACITOR CERAMIC 330nF+/-10% 50V 1812
G25  28386/899 CAPACITOR CERAMIC 100nF+/-10% 50V 1206
C2s  26386/992 CAPACITOR CERAMIC 330nF +-10% 50V 1812
C27  76388/863 CAPACITOR CERAMIC tnF+/-10% 56V 0805

in 28383/834 DIODE LL4148., SMALL-SIGE0V MINEMELF
to D2

L) 2B8531/023 RF-MIXER BBLE-BALANCEDNESG2A.. PLAS-S0-8
10102

63 28464/188 IC-DIGITAL COUNTERT74HO353. BUAL 80-14
14 284811412 IC-ANALOG OP AMPTLO7Z.. DUAL 50-8
iCs £8461/741 IC-ANALOG VOLTAGE-REGIM3171.. TO-92

i1 23642/564 INDUCTOR 330uH 16%LACQUER-COAT AXIAL

L2 23642/567 INDUCTOR 1mH 10%LACQUER-COAT AXIAL

3 23642/564 INDUCTOR 330uH 10%LACQUER-COAT AXIAL

R1 248117158 RESISTOR 200R 1% 250mW200V 50ppm MINI-MELF
B2 248117221 RESISTOR 100K 1% 250mW200V S0ppm MINI-MELF
R3 248111161 RESISTOR 332R 1% 250mW200V 58ppm MINIMELF
Ré 24811181 RESISTOR 2K21 1% 250mW200V 50ppm MINEMELF

RS 248111125 RESISTOR 10R 1% 250mW200V 50ppm MINLMELF
to Ré

Marutacturer

lssue 002

AVX
AVX
AVX

PHILIPS
AvVX

AVX
RUBYCON
PHILIPS
AVX
RUBYCON
AVX
PHILIPS
AVX

HUBYCON
PHILIPS

RUBYCON
AVX

PHILIPS
AVX
PHILIPS
AVX

GENERAL SEMI

PHILIPS

PHILIPS
MOTOROLA
TEXAS

SIGMA
SIGMA
SIGMA
ViN
ViM
ViM
ViM
VM

Manufaciurer's
part number

0B05-5C-163-KAT-1A 0
0805-6A-101-JAT-1A 0
0805-5C-103-KAT-1A 0

1210-2R-224-K8-BBC
0805-5A-221-JAT-1A 0

0805-5C-103-KAT-1A 0
O-REV-1-M-0450
1210-2R-224-K9-BBC
0808-5C-103-KAT-tA 0
35-REV-10
0805-5A-221-JAT1A 0
1210-2R-224-K9-88C
0805-5C-103-KAT-1A 0

O-BEV-1.M-0450
1812-28-334-K988

16-TWES-220-M-TIR
1208-5C-104-KAT-1A 0

16812-28-334-K98B
1206-5C104-KAT-1A0
1812-28-334-K9BB
0805-5C-102-KAT-1A 0

Li4148

SAB0ZAD

74HC393D
TL072C0
LM317LA

10-10-0543-10
10-10-0543-10
10-10-0543-10
501-0-200R-1%-50ppm
501-0-100K-1%-50ppm
501-0-332R-1%-50ppm
501-0-2K21-1%-50ppm
501-0-10R-1%-50ppm

46882-310
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REPLACEABLE PARTS

Cir,
Rof.

IFR part
number

Description

Single sideband demodulator (optional) A15 {contd.}

R?
o R

A9

At
R
Rz
R13
A4
Ris
Ri6
817
H18
R19
R20
R21
R22
Re3
A24

7]
to Re6

Ra?

TR
TH2

TH3
to TR4

24811149

248147213
248111181
24811187
24811037
24811197
248111181
24814/243
24811181
248117197
24811225
248111195
24814221
248111157
248117168
24811173
25711640
248117167

24811197

284590077
28457/850
28453/828

RESISTOR 100R 1% 260mW200V 50ppm MINI-MELF

RESISTOR 47K5 1% 250mW200V 50pprm MINEMELF
RESISTOR 2K21 1% 250mW200V 50ppm MINLMELF
RESISTOR 562R 1% 250mW200V 50ppm MINI-MELF
RESISTOR 33R2 1% 250mW200V 50ppm MINI-MELF
RESISTOR 10K 1% 250mW200V S0ppm MINIFMELF
RESISTOR 2K21 1% 250mW200V 50ppm MINEMELF
RESISTOR 47K5 1% 250mW200V 50ppm MINLMELF
RESISTOR 332R 1% 250mW200V 50ppm MINI-MELF
RESISTOR 10K 1% 250mW200V S0ppm MINFMELF
RESISTOR 130K 1% 250mW200V 50ppr MINI-MELF
RESISTOR 8K25 1% 250mW200V 50ppm MINI-MELF
RESISTOR 100K 1% 250mW200V 50ppm MINIF-MELF
RESISTOR 2211 1% 250mW200V 50ppm MINI-MELF
RESISTOR 681R 1% 250mW200V 50ppm MINEMELF
AESISTOR 1K 1% 250mW200V 50ppm MINI-MELF
RESISTOR-VAR 5K 10%500mW 1-TURN HORIZ-PCB
RESISTOR 5621 1% 250mW200V 50ppm MINIFMELF

RESISTOR 10K 1% 250mW200V 50ppm MiNI-MELF

TRANSISTOR N-DEF MOSFETBF296S., MKD-MH SOT- 143
THRANSISTOR NPN FMMT2369.40V 600MHz MKD-"1J 80723
TRANSISTOR NPN BC848B..30V 200MHz MKD-1K 801-23

Manufecturer

VTM

Vim
VTM
VTM
VM
ViM
ViM
VTM
VTM
ViM
ViM
ViM
ViM
VM
ViM
ViM
BOURNS
VM

iy

PHILIPS
MOTGROLA
PHILIPS

Manufacturer's
part number

501-0-100R-1%-50ppm

501-0-47K5-1%-50ppm
501-0-2K21-1%-50ppm
501-0-5621-1%-50ppm
501-0-33R2-1%-50ppm
501-6-16K-1%-50ppm
501.0-2K21-1%-50ppm
501-0-47K5-1%-50ppm
501-0-3328-1%-50ppm
501-0-10K-1%-50ppm
501-0-150K-1%-50ppm
501-0-8K25-1%-50ppm
501-0-180K-1%-50ppm
501-0-221R-1%-50ppm
501-0-681R-1%-50ppm
501-0-1K0-1%-50ppm
3386P-1-502
501-0-8628-1%-50ppm

501-0-10K-1%-50ppm

8Fg96S
MMBT2360LT1
BC848B



REPLACEABLE PARTS

Cir. IER part Bescription : Manufacturer  Manufacturer's
Hef,  munber part number

RF generator output attenuator A20

44426-080 Complete unit [ssue 005

Oniy available as a complete assembiy. There are no user replaceable items contained in it.

Input attenuator A21

44429-081 Compiete urd lssue 005

Only availabie as a complete assembly. There are no user replaceable items contained in it



REPLACEABLE PARTS

Cir. 1FR part Description Manufscturer Manufacturer's
Ref. number part number
Audio processor B1/1
When ordering, prefix circuit reference with Bi/1L
44830118 Complete untt issue 004
Ci 26386/802 CAPACITOR-FIXED CEHAMIC 1uF «10% 25V X7R, PHILIPS
MULTILAYER, SURFACE-MOUNTEDR, SIZE 1210, NICKEL, 1210-2R-105-K8-BBC
G2 26386/602 CAPACITOR-FIXED CERAMIC 1uF +/-10% 25V XTR, PHILIPS :
MULTHAYER, SURFACE-MOUNTED, SIZE 1210, NICKEL 1210-2R-105-K8-BBC
C3i  26386/875 CAPACITOR-FIXED CERAMIC 10nF +/-10% 50V X7R/2C1, ROHM ELECTRONICSLTD
2t MULTILAYER, SURFACE-MOUNTED, SIZE 0805, NICKEL MCH21.5C-103-KP
Ce8tc 26386/898 CAPACITOR-FIXED CERAMIC 100nF +/10% 50V X7R/2CT, AOHM ELECTRONICS LTD
C35 MULTEAYER, SURFACE-MOUNTED, SIZE 1206, NICKEL MCH31-5C-104-KP
C37  26386/820 CAPACITOR-FIXED CERAMIC 47pF +/-5% 50V NPO ROHM ELECTRONICS LTD
MULTRAYER, SURFACE-MOUNTED, SIZE 0805, NICKEL MCH21-5A-476-JP
C3Bto 26386/839 CAPACITOR-FIXED CERAMIC 100nF +/-10% 50V X78/2C1, ROHM ELECTRONICS LTD
C41 MULTHAYER, SURFACE-MOUNTED, SIZE 1206, NICKEL MCH31-5C-104-KP
€50 264211152 CAPACITOR-FIXED ALUMINIUM 220uF +/-20% 16V VISHAY COMPONENTS
ELECTROLYTIC, RADIAL, Smm PWP, Smm MAX BODY DIA, EKS-00-CC-322-D-C0
Ch1 284217152 CAPACITOR-FIXED ALUMINIUM 220uF +/-20% 16V VISHAY COMPONENTS
ELECTROLYTIC, RADIAL, Smm PWP, Smn MAX BODY DIA, EKS-00-GC-322-D-C0
C52 28451010 CAPAGITOR-FIXED ALUMINIUM 180uF +/-20% 6.3V PANASONIC INDUSTRIAL
ELECTROLYTIC, SURFACE-MOUNTED, SIZE 6.6 x 6.8mm, ECE-V-0JA-101P
C53 28421152 CAPACITOR-FIXED ALUMINIUM 220uF +/-20% 16V : VISHAY COMPONENTS
ELECTROLYTIC, RADIAL, 5mm PWP, Smm MAX BODY DiA, EKS-00-CC-322-D-C0
54 284211152 CAPACITOR-FIXED ALUMINIUM 220uF +/-20% 16V VISHAY COMPONENTS
ELECTROLYTIC, RADIAL, Smm PWP, Smm MAX BODY DA, EKS-00-CC-322-D-CO
Cs8 264514005 CAPAGITOR-FIXED ALUMINIUM 22uF +/-20% 6.3V PANASCNIC INDUSTRIAL
ELECTROLYTIC, SURFACE-MOUNTED, S12€ 4.3 x 4.3mm, ECE-V-0JA-220R
C56 284514001 CAPACITOR-FIXED ALUMINIUM fuF +/-20% 50V PANASONIC iINDUSTHRIAL
ELECTROLYTIC, SURFACE-MOUNTED, SiZE 4.3 x 4.3mm, ECE-V-1HA-D1GR
C57  26386/898 CAPACITOR-FIXED CERAMIC 100nF +/-10% 50V X7872C1, ROHM ELECTRONICS LTD
MULTRAYER, SURFACE-MOUNTED, SIZE 1206, NICKEL MOH31-5C-104-KP
(88 2638675 CAPACITOR-FIXED CEHAMIC 10nF +/-10% 50V XTR/2CH, ROHM ELECTRONICS LTD
MULTILAYER, SURFACE-MOUNTED, SIZE 0805, NICKEL MCH21-5C-103-KP
80 284514006 CAPACITOR-FIXED ALUMINIUM 224F +/-20% 18V RUBYCON CAPACITCRS
ELECTROLYTIC, SURFACE-MOUNTED, SIZE 5.3 x 5.3mm, 16-REV-22
61 26386/814 CAPACITOR-FIXED CERAMIC 15pF +/-5% 50V NPQ ROHM ELECTRONICS LTD
MULTILAYER, SURFACE-MOUNTED, SIZE 0805, NICKEL ~ MCH21-5A-156-JP
62  26386/814  CAPACITOR-FIXED CERAMIC 15pF +/-5% 50V NPO ROHM ELECTRONICS LTD
MULTHAYER, SURFACE-MOUNTED, SIZE 0805, NICKEL MCH21-BA-158-JP
83 26343447 CAPACITOR-FIXED CERAMIC 330pF +/-2% 83V N750 VISHAY COMPONENTS
SINGLELAYER, RADIAL, 2.5mm PWP, (TAPED} ROU-331-GAK-ACRK-J
CB4 283431432 CAPACITOR-FIXED CERAMIC 150pF +-2% 83V N80 VISHAY COMPONENTS
SINGLELAYER, RADIAL, 2.5mm PWP, (TAPED). RPO-151-GAK-ACR-J
CBS 263437821 CAPACITOR-FIXED CERAMIC 1.2nF +£1% 53V NPO VISHAY COMPONENTS
MULTILAYER, RADIAL, 5.08mm PWP, (TAPED). VP41-BA-122-FA
C65 26343434 CAPACITOR-FIXED CERAMIC 88pF +/-2% 63V N150 VISHAY COMPONENTS
SINGLELAYER, RADIAL, 2.5mm PWR, (TAPED), ROP-680-GAK-ACR-J
C70  28343/943 CAPACITOR-FIXED CERAMIC 10nF +/-1% 50V NP) YISHAY COMPONENTS
MULTILAYER, RADIAL, 5.08mm PWP, (£ OOSE OR TAPED), VP43.-BA-103-FA
8-56 46882-310



REPLACEABLE PARTS

Gir. IFR part Description Manufacturer Manufacturer's
Aef.  number part number
Audio processor board B1/1 {contd.)
Crt 26343135 CAPACGITOR-FIXED CERAMIC 4.70F +/-1% 53V NP0 VISHAY COMPONENTS
MULTILAYER, RADIAL, 5.08mm PWP, (TAPED). VP41-BA-472-FA
C72  26451/003 CAPACITOR-FIXED ALUMINIUM 10uF +-20% 16V PANASONIC SNDUSTRIAL
ELECTROLYTIC, SURFACE-MOUNTED, SIZE 4.3 x 4.3mm, ECE-V-1CA-100R
73 26343/447 CAPACITOR-FIXED CERAMIC 330pF +/-2% 63V N750 VISHAY COMPONENTS
SINGLELAYER, RADIAL, 2.5mm PWP, (TAPED). ROU-331-GAK-ACR-d
G4 263431432 CAPACITOR-FIXED CERAMIC 150pF +/-2% 63V N150 VISHAY COMPONENYS
SINGLELAYER, RADIAL, 2.5mm PWP, (TAPED), RPG-151-GAK-AGR-J
€75 283431921 CAPACITOR-FIXED CERAMIC 1.20F +-1% 63V NPQ VISHAY COMPONENTS
MULTILAYER, RADIAL, 5.08mm PWP, {TAPED). VP41-BA-122-FA
C76 283431434 CAPACITOR-FIXED CERAMIC 88pF +/-2% 63V N150 VISHAY COMPONENTS
SINGLELAYER, RADIAL, 2.5mm PWP, (TAPED), ROP-880-GAK-ACH-J
€77 25451001 CAPACITOR-FIXED ALUMINIUM fuF +-20% 50V PANASONIC IDUSTRIAL
ELECTROLYTIC, SURFACE-MOUNTED, SIZE 4.3 x 4.3mm, ECE-V-1HA-D10R
C78  26386/899 CAPACITOR-FIXED CERAMIC 100nF +/10% 50V X7R/2C1, ROHM ELECTRONICS LTD
MULTILAYER, SURFACE-MOUNTED, SIZE 12086, NiCKEL MCH31-5C-104-KP
€19 264511003 CAPACITOR-FIXED ALUMINIUM 10uF +/-20% 16Y PANASONIC INDUSTRIAL
ELECTBOLYTIC, SURFACE-MOUNTED, SIZE 4.3 » 4.3mm, ECE-V-1CA-100R
C8c  26386/818 CAPAGITOR-FIXED CERAMIC 33pF +/-8% 50V NPO ROHM ELECTRONICS LTD
. MULTILAYER, SURFACE-MOUNTED, SIZE 0805, NICKEL MCH21-5A-336-JP
Cet 26386818 CAPACITOR-FIXED CERAMIC 33pF +/-5% 50V NP RORM ELECTRONICS LTD
MULTILAYER, SURFACE-MOUNTED, SIZE 0805, NICKEL MCH21-5A-330-JP
82  26386/832 CAPACITOR-FIXED CERAMIC 470pF +/-58% 50V NPO ROHM ELECTRONICS LTD
MULTILAYER, SURFACE-MOUNTED, SIZE 0805, NICKEL MCHZ1-8A-471-3P
CB3 284511001 CAPACITOR-FIXED ALUMINIUM 1uF +/-20% 50V PANASONIC INDUSTRIAL
ELECTROLYTIC, SURFACE-MOUNTED, SIZE 4.3 x 4.3mm, ECE-V-1HA-010R
C84  28386/871 CAPACITOR-FIXED CERAMIC 4.7nF +/-10% 50V X78/2C1, 'ROHM ELECTRONICS LTD
MULTILAYER, SURFACE-MOUNTYED, SIZE 0805, NICKEL MCOH21-8C-472-KP
Cae 26386818 CAPACITOR-FIXED CERAMIC 330F +/-5% 50V NPG ROHM ELECTRONICS LTD
MULTILAYER, SURFACE-MOUNTED, SIZE 0805, NICKEL MCH21-5A-330-0P
CB7  268386/814 CAPACITOR-FIXED GERAMIG 150F +/-5% 50V NPQ ROHM ELECTRONICS LTD
MULTILAYER, SURFACE-MOUNTED, SIZE 0805, NICKEL MCH21-BA-150-JP
88  26343/943 CAPACITOR-FIXED CERAMIC 10aF +/-1% 50V NPG VISHAY COMPONENTS
MULTILAYER, RADIAL, 5.08mm PWP, L.OOSE OR TAPED!, VP43-BA-103-FA
C89  26386/875 CAPACITOR-FIXED CERAMIC 10nF +/10% 50V X7R/201, ROHM ELECTRONICS LTD
MULTRAYER, SURFACE-MOUNTED, SIiZE 0805, NICKEL MCH21-5C-103-KP
C30  26386/818 CAPACITOR-FIXED CERAMIC 33pF +/-5% 50V NPO ROHM ELECTRONICS LTD
MULTILAYER, SURFACE-MOUNTED, SIZE 0805, NICKEL MCH21-5A-330-4P
91 26451/008 CAPACITOR-FIXED ALUMINEIM 220F +/20% 16V RUBYCON CAPACITORS
ELECTROLYTIC, SURFACE-MOUNTED, SIZE 5.3 x 5.3mm, 18-REV-22
(82  26386/875 CAPACITOR-FIXED CERAMIC 10nF +/-10% 50V XTR2(1, RCHM ELECTRONICS LTD
MULTILAYER, SURFACE-MOUNTED, SIZE 0805, NICKEL MCH21-5C-103-KP
€93  26386/875 CAPACITOR-FIXED CERAMIC 100 +-10% 50V X7R/2C1, ROMM ELECTRONICS LTD
MULTILAYER, SURFACE-MOUNTED, SIZE 0805, NICKEL. MCH21-5C-103-KP
€94 Z638s/887 CAPACITOR-FIXED CERAMIC 2.2nF +/-10% 50V X7R/2CH, HOHM ELECTRONICS LTE
MULTILAYER, SURFACE-MOUNTED, SIZE 0805, NICKEL MCH21-5C-222-KP
€95 2638618 CAPACITOR-FIXED CERAMIC 33pF +/-5% 50V NPQ ROMM ELECTRONICS LTD
MULTEAYER, SURFACE-MOUNTED, SiZE 0808, NICKEI, MCH21-5A-330-JP
96 264517008 CAPACITOR-FIXED ALUMINIUM 47uF +/-20% 16V PANASONIC INDUSTHIAL
ELECTROLYTIC, SURFACE-MOUNTED, SHE 6.6 x 6.6mm, ECE-V-1CA-470P
£97 26343788 CAPACITOR-FIXED CERAMIC 680pF +/-5% 50V NPO A0MM ELECTRONICS LTD
MULTEAYER, SURBFACE-MOUNTED, SIZE 0805, NICKE, MCH21.5A-881-JP
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Audio processor board B1/1 {contd.)
Cos  26451/006 CAPACITOR-FIXED ALUMINIUM 22uF +/-20% 18V BUBYCON CAPACITORS

ELECYROLYTIC, SUBFACE-MOUNTED, SIZE 5.3 x 5.3mm, 16-REV-22
€99 26451008 CAPACITOR-FIXED ALUNINIUM 22uF +/-20% 16V RUBYCON CAPACITORS

£, ECTROLYTIC, SURFACE-MOUNTER, SIZE 5.3 x 5.3mm, 18-REV-22
G106 264517001 CAPACITOR-FIXED ALUMINIIM 1uF +/-20% S0V PANASONIC INDUSTRIAL

ELECTROLYTIC, SURFACE-MOUNTED, SIZE 4.3 x 4.3mm, ECE-V-1HA-DIGR
Ci01 26386777 CAPACITOR-FIXED CERAMIC £7nF +/-20% 83V X7Rf2C1, PHEIPS

MULTILAYER, SURFACE-MOUNTED, SIZE 1208, NICKEL 1206-2R-473-K3-BBC
C102  26451/00% CAPACITOR-FIXED ALUMINIM tuF +/-20% 50V PANASONIC INDUSTRIAL ,

ELECTROLYTIC, SURFACE-MOUNYED, SIZE 4.3 x 4.3mm, ECE-V-1HA-O10R
G103 26386/777 CAPACITOR-FIXED CERAMIC 47aF +/-20% 83V X7H/2C1, PHILIPS

MULTHAYER, SURFACE-MOUNTED, SIZE 1206, NICKEL 1206-2R-473-K$-BBC
{104  26386/863 CAPACITOR-FIXED CERAMIC 1nF +-10% 50V XTR/2C1, ROHM ELECTRONICSLID

MULTILAYER, SURFAGE-MOUNTED, SIZE 0805, NICKEL MCH21-5C-102-KP
£105 263881777 CAPACITOR-FIXED CERAMIC 47nF +/-20% B3V X7R/2(1, PHILIPS

MULTILAYER, SURFACE-MQUNTER, SIZE 1206, NICKEL 1206-2R-473-K$-BBC
{106 26386/862 CAPACITOR-FIXED CERAMIC 1nF +/-10% 50V XTR/2C1, AOHM ELECTRONICS LTD

MULTHLAYER, SURFACE-MOUNTED, SIZE 0805, NICKEL MCH21-5C-102-KP
Cio7 26388777 CAPACITOR-FIXED CERAMIC 47nF +/-20% 83V X7R’/2(C1, PHILIPS

MULTILAYER, SURFACE-MOUNTED, SIZE 1206, NICKEL 1206-2R-473-K9-BBC
{108 26386/8683 CAPACITOR-FIXED CERAMIC 1nF +/-10% 50V X7TR/2C1, ROMM ELECTRONICS LTD

MULTILAYER, SURFACE-MOUNTED, SIZE 0805, NICKEL MCH21-5C-102-KP
G109 26386/777 CAPACITORFIXED CERAMIC 47nF 4/-20% 83V XTHR2(1, PHILIPS

MULTILAYER, SURFACE-MOUNTED, SIZE 1206, NICKEL ’ 1206-2R-473-K9-BBC
C110  26386/863 CAPACITOR-FIXED CERAMIC 1nF +/-10% 50V X7RA2C1, ROHM ELECTRONICS LTD

MULTILAYER, SURFACE-MOUNTED, SIZE 0805, NICKEL MCH21-5C-102-KF
C111  26386/863 CAPACITOR-FIXED CERAMIC 1nF +/-10% 50V X7TR/2C1, ROHM ELECTRONICS LTD

MULTILAYER, SURFACE-MOUNTED, SIZE 0805, NICKEL MCH21-5C-102-KP
C112 - 263861777 CAPACITOR-FIXED CERAMIG 47nF +/-20% B3V XVRI2CH, PHILIFS

MU TILAYER, SURFACE-MOUNTED, SIZE 1208, NICKEL 12%~28-4?3-K9-BBC
G113  26386/863 CAPACITOR-FIXED CERAMIC 1nF +/10% 50V XTH/2C1, BOHM ELECTRONICS LTD

MULTHLAYER, SURFAGE-MOUNTED, SIZE: 0805, NICKEL MCH21-5C-102-KP
G114 26388/777 CAPACITOR-FIXED CERAMIC 47nF +/-20% §3V X7R/2CT, PHEPS

MULTILAYER, SURFACE-MOUNTEDR, SIZE 1206, NICKEL 1206-2R-473-K$-BBC
CH15 28386777 CAPAGITOR-FIXED CERAMIC 47nF +/-20% 83V X7R/2C1, FHELIPS

MULTILAYER, SURFACE-MOUNTED, SIZE 1206, NICKEL 1206-2R-473-K3-BBC
C120 26386/863 CAPACITOR-FIXED CERAMIC 1aF +/-10% S0V XTHR201, ROHM ELECTRONICS L1D

MULTILAYER, SURFACE-MOUNTED, SIZE (805, NICKEL MCH21-5C-102-KP
C12y 28386777 CAPAGITOR-FIXED CERAMIC 47nF +/-20% 63V X7R2C1, PHILIPS

MULTHAYER, SURFACE-MOUNTED, SIZE 1206, NICKEL 1206-2R-473-K9-BBC
G122 263867777 CAPACITOR-FIXED CERAMIC 47nF 4/-20% 63V X7R/2C1, PHILIPS

MULTILAYER, SURFACE-MOUNTED, SIZE 1208, NICKEL 1206-2R-473-K9-BBC
{123 26386/863 CAPACITOR-FIXED CERAMIC 1nF 4/-10% 50V X7R/2CH, ROHM ELECTRONICS LTD

MULTILAYER, SURFACE-MOUNTED, SIZE 0805, NICKEL MCH21-5C-102-KP
£126 28386777 CAPACITOR-FIXED CERAMIC 470F +/-20% 63V XTR2CY, PHILIPS

MULTILAYER, SURFACE-MOUNTED, SIZE 1208, NICKEL 1206-28-473-K9-BBC
127 26386/824 CAPACITOR-FIXED CERAMIC 100pF +/-5% 50Y NPG ROHM ELECTRONICS LTE

MULTILAYER, SURFACE-MOUNTED, SIZE 0805, NICKEL MCH21-5A-101.JP
0128 26386/824 CAPACITOR-FIXED CERAMIC 100pF +/-5% 50V NPG ROHM ELECTRONICS LTB

MULTILAYER, SURFAGE-MOUNTED, SIZE 0805, NICKEL MCH21-5A-101-JP
{128  26386/808 CAPACITOR-FIXED CERAMIC 4.7pF +/-0.5pF 50V NPO ROMM ELECTRONICS LTD

MULTILAYER, SURFACE-MOUNYED, SIZE 0805, NICKEL MCH21-5A4K7.BP
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Audio processor board B1/1 (contd.)
C130  28388/777 CAPACITOR-FIXED CERAMIC 47nF +/-20% 63V X7R/2C1, PHILIPS
MULTILAYER, SURFACE-MOUNTED, SIZE 1208, NICKEL 1206-2H-473-K3-BBC
C131 fo 26366/863 CAPACITOR-FIXED CERAMIC 1nF +/10% S0V X7R/2CH, ROHM ELECTRONICS LTD
Ci33 MULTILAYER, SURFACE-MOUNTED, SiZE 0805, NICKEL MCH21-5C-102-KP
C134to 26386/777 CAPACITOR-FIXED CERAMIC 47nF +/-20% 83V XVR/2C1, PHILIPS
{136 MULTILAYER, SURFACE-MOUNTED, SIZE 1208, NICKEL 1206-2R-473-K9-88C
C137  26386/80% CAPACITOR-FIXED CERAMIC 100nF +-10% 50V X7R/:2C1, ROHM ELECTRONICS LYD
MULTILAYER, SURFACE-MOUNTED, SIZE 1206, NICKEL MCH31-5C-104-KP
G138 26386/899 CAPACITOR-FIXED CERAMIE 108nF +/-10% 50V X7R/2C1, ROHM ELECTRONICS LTD
MULTILAYER, SURFACE-MOUNTED, SIZE 1206, NICKEL MCH31-5C-104-KP
€140 265821427 CAPACITOR-FIXED POLYESTER 470nF +/-10% 63V 330 VISHAY COMPONENTS
pomDEG.C, RADIAL, Smm PWP, {TAPED). MKT-1826-447/085
G141 26386/859 CAPACITOR-FIXED CERAMIC 100nF +/-10% 50V X7R/2C1, ROHM ELECTRONICS LTD
MULTILAYER, SURFACE-MOUNTED, SIZE 1208, NICKEL MCH31-5C-104-KP
(142 26386/760 CAPACITOR-FIXED CERAMIC 220nF +/-10% 50V X7R PHILIPS
MULTHAYER, SURFACE-MOUNTED, SIZE 1210, NICKEL 1210-2R-224-X9-BBC
G144 28451/003 CAPACITOR-FIXED ALUMINEIM 10uf +/-20% 16V PANASONIC INDUSTRIAL
ELECTROLYTIC, SURFACE-MOUNTED, SIZE 4.3 x 4.3mm, ECE-V-1CA-100H
C130  28386/824 CAPACITOR-FIXED CERAMIC 100pF +/-5% 50V NPQ ROHM ELECTRONICS LTD
MULTILAYER, SURFACE-MOUNTED, SIZE 0805, NICKEL MCH21-5A-104-JP
G158t 28386/824 CAPACITOR-FIXED CERAMIC 100pF +/-5% 50V NPQ ROHM ELECTRONICS LTD
MULTILAYER, SURFACE-MOUNTED, SiZE 0805, NICKEL MCH21-5A-101-4P
G152 28388/777 CAPACITOR-FIXED CERAMIC 47nF +1-20% B3V X7TR2C1, PHILIPS
MULTRAYER, SURFAGE-MOUNTED, SIZE 1208, NICKEL 1206-2R-473-K9-8BC
€153  26386/883 CAPACHTOR-FIXED CERAMIC 1nF +/-10% B0V X7R/2CH, ROHM ELECTRONICS LTD
MULTILAYER, SURFACE-MOUNTED, SIZE 0805, NICKEL MCH21-5C-102-KP
(154 2B386/827 CAPACITOR-FIXED CERAMIC 180pF +/5% 50V NP ROMM ELECTRONICS LTD
MULTILAYER, SURFACE-MOUNTED, SIZE 0805, NICKEL MCH21-5A-181-JP
{155  26388/830 CAPAGITOR-FIXED CERAMIC 330pF +/-5% 50V NPD AROHM ELECTRONICS LTI
MULTILAYER, SURFACE-MOUNTED, SIZE 0805, NICKEL MCH21-5A-334JP
G156  2B386/777 CAPACITOR-FIXED CERAMIC 47nF +/-20% 83V X7R/201, PHLIPS
MULTILAYER, SURFACE-MOUNTED, SIZE 1206, NICKEL 1206-2R-473-K9-BRC
Ci57T  26386/89% CAPACITOR-FIXED CERAMIC 100nF +/10% 56V X?RMCL FOHM ELECTRONICS 11D
MULTILAYER, SURFACE.MOUNTED, SIZE 1206, NICKEL MCH31.5C.104.KP
Ci58 2B386/69% CAPACITOR-FIXED CERAMIC 100nF +/-10% 50V XTH/2C1, ROMM ELECTRONICS LTD
MULTILAYER, SURFACE-MOUNTEL, SIZE 1206, NICKEL MCH31-5C-104-KP
G180 26386/777 CAPACITOR-FIXED CERAMIC 47nF +/-20% B3V X7R/2C1, PHILIPS
MULTILAYER, SURFACE-MOUNTED, SIZE 1208, NICKEL 1206-2R-473-K9-BBC
Ci61 2B386/826 CAPACITOR-FIXED CERAMIC 150pF +/-6% 50V NPO HOHM ELECTRONICS LTD
MULTEAYER, SUBFACE-MOUNTED, SIZE 0805, NICKEL MCHZ21-5A-151-JP
Ci62  25386/824 CAPACITOR-FIXED CERAMIC 100pF +/-5% 50V NPO ROHM ELECTRONCS |LTB
MULTILAYER, SURFACE-MOUNTED, SIZE 0805, NICKEL MOH21-5A-101-JP
183 263861830 CAPACITOR-FIXED CERAMIC 330pF +/-5% 56V NPO ROHM ELECTRONICS LT
MULTILAYER, SURFACE-MOUNTED, SIZE 0805, NICKEL MCH21-5A-331-3P
164 26386824 CAPACITOR-FIXED CERAMIC 100pF +-5% 50V NP) ROHM ELECTROMICS TR
MULTILAYER, SURFACE-MOUNTED, SIZE 0805, NICKEL MCH21-5A-101-JP
0185 26388/777 CAPACITOR-FIXED CERAMIC 47nF +/-20% 83V X7R2C1, PHILIPS
MULTILAYER, SURFACE-MOUNTED, SIZE 1206, NICKEL 1206-2R-473-K9-BBC
€188 26451010 CAPAGITOR-FIXED ALUMINIUM 100uF +/-20% 6.3V PANASONIC INDUSTRIAL
ELECTROLYTIC, SURFACE-MOUNTED, SIZE 6.5 x 6.8mm, ECE-V-QJA-101P
Ci67  26343/435 CAPACITOR-FIXED CERAMIC 220pF +-2% 63V N780 VISHAY COMPONENTS
SINGLELAYER, BADIAL, 2.5mm PWP, {TAPED), ROU-221-GAK-ACE-J
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Audio processor hoard Bt/f {contd.)

€168  28343/435 CAPACITOR-FIXED CERAMIC 220pF +/.2% B3V N750
SINGLELAYER, RADIAL, 2.5mm PWP, {TAPED).

(189 283867760 CAPACITOR-FIXED CERAMIC 220nF +/-10% 50V X7R
MULTILAYER, SURFACE-MOUNTED, SIZE 1210, NICKEL

G170 263431923 CAPACITOR-FIXED CERAMIC 1.5nF +/-1% 63V NPO
MULTILAYER, RADIAL, 5.08mm PWP, {TAPED),

C171 28343/997 CAPACITOR-FIXED CERAMIC 5.6nF +/-1% B3V NPQ
MULTILAYER, RADIAL, 5.08mm PWP, (TAPED).

€172 263437935 CAPACITOR-FIXED CERAMIC 4.7nF +/-1% 63V NPG
MULTILAYER, RADIAL, 5.08mm PWP, (TAPED).

Ci7s 264514008 CAPACITOR-FIXED ALUMINIUM 22¢F +/-20% 8.3V
ELECTROLYTIC, SURFACE-MOUNTED, SIZE 4.3 x 4.3mm,

€180 26386/893 CAPACITOR-FIXED CERAMIC 100nF +/-10% 50V X7RR2C1,
MULTILAYER, SURFACE-MOUNTED, SIZE 1208, NICKEL

G181 26386/889 CAPACITOR-FIXED GERAMIC 100nF +/410% 50V X7R/2(1,
MULTHAYER, SURFACE-MOUNTED, SIZE 1206, NICKEL

C182  26343/643 CAPACITOR-FIXED CERAMIC 10nF +/-1% 50V NPQ

MULTILAYER, RADIAL, 5.08mm PWP, (LOOSE OR TAPED).

G183 26343/911 CAPACITOR-FIXED CERAMIC 470pF +/-1% 83V NP{
MULTILAYER, RADIAL, 5.08mm PWE, (TAPED).

Cigé 263431438 CAPACITOR-FIXED CERAMIC 120pF +/-2% 63V N150
SINGLELAYER, RADIAL, 2.5mm PWP, (TAPED).
C186 26343817 CAPACITOR-FIXED CERAMIC 820pF +/-1% 63V NPO
MULTILAYER, RADIAL, 5.08mm PWP, (TAPED),
C187  26388/760 CAPACITOR-FIXED CERAMIC 220nF +410% 50V X7R
MULTILAYER, SURFACE-MOUNTED, SIZE 1210, NICKEL
C188  26386/875 CAPACITOR-FIXED CERAMIC 10nF +/-10% B0V X7R2C1,
MULTILAYER, SURFACE-MOUNTEB, SIZE 0805, NICKES,
CiBg  26388/875 CAPACITOR-FIXED CERAMIC 10nF +/-10% 58V X7TR201,
MULTRAYER, SURFACE-MOUNTED, SIZE 0805, NICKEL
G191 26388/992 CAPACITOR-FIXED CERAMIC 330nF +410% 50V X7R,
MULTILAYER, SURFACE-MOUNTED, SIZE 1812, NICKEL
G200 25386/849 CAPACITOR-FIXED CERAMIC 100nF +/-10% B0V XTR2C1,
MULTRAYER, SURFACE-MOUNTED, SIZE 1208, NICKEL
€201 25386/800 CAPACITOR-FIXED CERAMIC 1pF +/-0.5pF 50V NPO
MULTHAYER, SURFACE-MOUNTED, SIZE 6805, NICKEL
202 26386875 CAPACITOR-FIXED CERAMIC 10nF +/-10% B0V XTR2C1,
MULTEAYER, SURFACE-MOUNTED, SIZE 0805, NICKEL
C204 26451006 CAPACITOR-FIXED ALUMINIUM 22uF +/-20% 18Y
ELECTROLYTIC, SURFACE-MOUNTED, SEZE 5.3 x 5.39mm,
C205 264514008 CAPACITOR-FIXED ALUMINIUM 22uF +/-20% 16Y
: ELECTROLYTIC, SURFACE-MOUNTYED, SIZE 5.3 x 5.3mm,
G208  26388/808 CAPACITOR-FIXED CERAMIC 4.7pF +/-0.5pF 50V NPO
MULTILAYER, SURFACE-MOUNTED, SIZE 0805, NiICKEL
C210 26451010 CAPACITOR-FIXED ALUMINSUM 100uF +/-20% 6.3V
ELECTROLYTIC, SURFACE-MOUNTED, SIZE 6.6 x 6.6mm,
G211 26451010 CAPACITOR-FIXED ALUMINIUM 100uF +/-20% 8.3V
£ ECTROLYTIC, SURFACE-MOUNTED, SIZE 6.6 x 8.6mm,
{218 26386/816 CAPACITOR-FIXED CERAMIC 220F +/-5% 50V NFO
MULTILAYER, SURFACE-MOUNTED, SIZE 0805, NICKEL

Cz19  26386/816 CAPACTTORFIXED CERAMIC 22pF +/-5% 50V NPO
MULTILAYER, SURFACE-MOUNTEB, SiZE 0805, NICKEL

Manufacturer Manufacturer's

part number
VISHAY COMPONENTS

ROLU-221-GAK-ACR-J
PHLIPS

1210-2R-224-K&-BBC
VISHAY COMPONENTS

VP41-BA-152-FA
ViSHAY COMPONENTS

VP41-BA-562-FA
VISHAY COMPONENTS

VP41-BA-472-FA
PANASONIC INDUSTRIAL
© ECE-V-0JA-220R
ROMM ELECTRONICS LTD
MCH31-5C-104-KP
ROHM ELECTRONICS LTD
MCH31-5C-104-KP
VISHAY COMPONENTS
VP43-BA-103-FA
VISHAY COMPONENTS
VP41-BA-471-FA
VISHAY COMPONENTS
ROP-121-GAK-ACR-J
VISHAY COMPONENTS
VP41-BA-821-FA
PHILIPS
1210-2R-224-K3-BBC
ROHM ELECTRONICS LTD
MCH21-5C-103-KP
ROHM ELECTRONICS LTD
MCH21-5C-103-KP
PHILIPS
1612-28-334-K988
ROHM ELECTRONICSLTD
MCH31.5C-104-KP
ROHM ELECTRONICS LTD
MCH21-5A-1R0-DP
ROHM ELECTRONICS LTD
MCH21.5C-103-KP
RUBYCON CAPACITORS
16-REV-22
RUBYCON CAPACITORS
16-REV-22
ROHM ELECTRONICS LTD
MCH21-5A-4R7-DP
PANASONIC INDUSTRIAL
ECE-V-QJA-101P
PANASONIC INDUSTRIAL
ECE-V-0JA-101P
ROHM ELECTRONICS LTD
MCH21-5A-220JP

ROHM ELECTRONICS LTD
MCH21-5A.220-JP
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Audio processor board B1/1 (contd.)

€220 26386760

221 26343/438

0222 26343/436

C230 26421182

G231 264211182

(232 26451/005

(23410 26386/809
Cax

{241 264211353

€242 26385/899
{243 264211353
€244 26386/899
G201 26386/875
0265
€260 26385/816
C26110 28343/935
£264
(265 26388/760
€267 264511010
C288  26066/818
C288 26386/818
Czre 263437788
G271 1o 26386875
C278
(279  26386/867
(280 26582/426
G281 26582440
{28210 26343/943
€287
(288 26343521

€289 26386/881

CAPACITOR-FIXED CERAMIC 220nF +-10% 80V X7R
MULTILAYER, SURFACE-MOUNTED, SIZE 1210, NICKEL

CAPACITOR-FIXED CERAMIC 120pF +/-2% 63V N150
SINGLELAYER, RADIAL, 2.5mm PWP, (TAPEB).
GAPACITOR-FIXED CERAMIC 270pF +-2% 83V N750
SINGLELAYER, RADIAL, 2.5mm PWP, (TAPER).
CAPACITOR-FIXED ALUMINIUM 220uF +/-20% 18V
ELECTROLYTIC, BADIAL, 5mm PWP, Smm MAX BODY BIA,
CAPACITOR-FIXED ALUMINIUM 220uF +/-20% 18V
ELECTROLYTIC, RADIAL, S5mm PWP, 9mm MAX BODY DIA,
CAPACITOR-FIXED ALUMINIUM 22uF +/-20% 6.3V
ELECTROLYTIC, SURFACE-MOUNTED, SIZE 4.3 x 4.3mm,
CAPACITORFIXED CERAMIC 100nF +£10% 50V XTRA2CH,
MULTILAYER, SURFACE-MOUNTED, SKZE 1208, NICKEL
CAPACITOR-FIXED ALUMINIUM 470uF +/-20% 6.3V
ELECTROLYTIC, RAGIAL, Smm PWP, 9mm MAX BODY BIA,
CAPACITOR-FIXED CERAMIC 100nF +/-10% 50V X7R/2(C1,
MULTILAYER, SURFACE-MOUNTED, SIZE 1208, NICKEL
CAPACITOR-FIXED ALUMINIUM 470uF +/-20% 8.3V
ELECTROLYTIC, RADIAL, Smm PWP, 9mm MAX BODY DIA,
CAPACITOR-FIXED CERAMIC 100nF +/10% 50V X78/2C1,
MULTILAYER, SURFACE-MOUNTED, SiZE 1208, NiCKEL
CAPACITOR-FIXER CERAMIC 10nF +/-10% 50V X7R/2CH,
MULTILAYER, SURFACE-MOUNTED, SIZE 0805, NICKEL
CAPACITOR-FIXER CERAMIC 22pF +/-5% 50V NPO
MULTILAYER, SURFACE-MOUNTED, SIZE 6805, NiCKEL
CAPACITOR-FIXED CERAMEC 4.7nF +/-1% 63V NPO
MULTILAYER, RADIAL, 5.08mm PWP, {TAPED].
CAPACITOR-FIXED CERAMIC 220nF +/~10% 50V X7R
MULTILAYER, SURFACE-MOUNTED, SIZE 1210, NICKEL
CAPACITOR-FIXED ALUMINIUM 100uF +/420% 6.3V
ELECTROLYTIC, SURFACE-MOUNTED, SIZE 8.6 x 6.6mm,
CAPACITOR-FIXED CERAMIC 33pF +/-5% 50V NPO
MULTHLAYER, SURFACE-MOUNTED, SIZE 0805, NiCKEL
CAPACITOR-FIXED CERAMIC 22pF +-5% 50V NPO
MULTILAYER, SURFACE-MOUNTED, SiZE (8085, NICKEL
CAPACITOR-FIXED CERAMIC §80p¥F +/5% 50V NPQ
MULTILAYER, SURFACE-MOUNTED, SIZE G805, NICKEL
CAPACITOR-FIXED CERAMIC 10nF +/-10% 50V XTR/201,
MULTHAYER, SURFACE-MOUNTED, SIZE 0805, NICKEL
CAPACITOR-FIXED CERAMIC 2.20F +/-10% 50V XTR/2C1,
MULTHAYER, SURFACE-MOUNTED, SIZE 0805, NICKEL
CAPACITOR-FIXED POLYESTER 10nF +/-10% 63V 330
opm/DEG.C, RADIAL, Smm PWP, (TAPED),
CAPACITOR-FIXED POLYESTER 4.7nF +/-10% 63V 330
pprmyDEG.C, RADIAL, 5mm PWP, {TAPED).
CAPACITOR-FIXED CERAMIC 10nF +/-1% 50V NPG
MULTILAYER, RADIAL, 5.08mm PWP, {LO0SE OR TAPED),
CAPACITOR-FIXED CERAMIC 1.2nF +/-1% 83V NPO
MULTILAYER, RADIAL, 5.08mm PWP, {TARPED}.
CAPACITOR-FIXED CERAMIC 33nF +/-10% B0V X7R/2CH,
MULTILAYER, SURFACE-MOUNTED, SIZE 1210, NICKEL

Manufacturer Manufacturer's

part rumber

PHILIPS
1210-2R-224-K3-BBC

VISHAY COMPONENTS
ROP-121-GAK-ACR-J
VISHAY COMPONENTS
ROU-271-GAK-ACR-J
VISHAY COMPONENTS
EXS-00-CC-322-D-C0
VISHAY COMPONENTS
EXS-00-CC-322-0-C0
PANASONIC INDUSTRIAL
ECE-V-0JA-226R
ROHM ELECTRONICS LTD
MGH31-5C-104-KP
VISHAY COMPONENTS
EKS-00-CC-347-C-CO
AOHM ELECTRONICS LTD
MCH31-5C-104-KP
VISHAY COMPONENTS
EX8.00.06.347-C-CO
ROMM ELECTRONICS LTD
MCH31-6C-104-KP
AOHM ELECTAONICS LTD
MEH21-5C-103-KP
ROHM ELECTRONICS LTD
MCH21-5A-220-JF
VISHAY COMPONENTS
VPA1-BA-472-FA
PHILIPS
1210-28-224.KS-BBC
PANASONIC INDUSTRIAL
ECE-V-{)_JA-1 P
ROHM ELECTRONICS LTD
MCH21-5A-330-JP
ROHM ELECTRONICS LTB
MCH21-5A-220-JP
ROHM ELECTRONICS LTB
MOH21-5A-881-dP
ROMM ELECTRONICS LTD
MCHZ1-8C-103-KP
ROHM ELECTRONICS LD
MCHZ1-5C-222-KP
BUBIIER CAPACITORS
MMP-10nF K83V TR
DUBILIER CAPACITORS
MMP-4.7nF-K-63V-T/R
VISHAY COMPONENTS
VP43-BA-103-FA
VISHAY COMPONENTS
VP41-BA-122-FA

ROHM ELECTHONICS L¥D
MCH32-5C-333-KP
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REPLACEABLE PARTS

Cir. IFR part Description Manufacturer Manufacturer’'s
Ref.  number part number
Audio processor board 81/ (contd.)
C280 26386/832 CAPACITOR-FIXED CERAMIC 470pF +/-5% 50V NPO ROHM ELECTRONICS LYD
MULTILAYER, SURFACE-MOUNTED, SI2E 0805, NICKEL MCH21-8A-471-JP
291 28388/877 CAPACITOR-FIXED CERAMIC 15nF +/-10% 50V X7R201, ROHM ELECTRONICS L.TD
MULTILAYER, SURFACE-MOUNTED, SIZE 0805, NICKEL MCH21-5C-183-KP
€202  26385/875 CAPACITOR-FIXED CERAMIC 10nF +/-10% BOV X7TR/2C1, ROHM ELECTRONICS LTD
MULTRAYER, SURFACE-MOUNTED, SIZE 0805, NICKEL MCH21.5C103-KP
C2o3  26386/865 CAPACITOR-FIXED CERAMIC 1.5nF +/10% B0V X7R/201, ROHM ELECTRONICS LTD
' MULTILAYER, SURFACE-MOUNTED, SIZE 0805, NICKEL MCH21-5C-152-KP
C284  P26386/863 CAPAGITOR-FIXED CERAMIC 1nF +-10% 50V X7R/2C1, RGHM ELECTRONICS LYD
MULTILAYER, SURFACE-MOUNTER, SIZ& 0805, NICKEL MOH21-80-162.KP
285 26386759 CAPACITOR-FIXED CERAMIC 22nF +/-20% 50V X7R/2C1, PHRIPS
MULTILAYER, SURFACE-MOUNTED, SIZE 1208, NICKEL 1206-28-223-K9-BBC
G296 26385/883 CAPACITOR-FIXED CERAMIC 1nF +/-10% 80V X7R/2C1, ROHM ELECTRONICS LTD
MULTRAYER, SURFACE-MOUNTED, SIZE 0805, NICKEL MCH21-5C-102.KP
C297  263886/863 CAPACHOR-FIXED CERAMIC 1nF +-10% 80V X7R/2CH, ROMM ELECTRONICS LTD
MU TILAYER, SURFACE-MOUNTED, SIZE 0805, NICKEL MCH21-50-102-KP
G298 26451/003 CAPACITOR-FIXED ALUMINIUM 10uF +/-20% 16V PANASONIC INDUSTRIAL
ELECTROLYTIC, SURFACE-MOUNTED, SIZE 4.3 x 4.3mm, ECEV-1CA-100R
G299 26386/760 CAPACITOR-FIXED CERAMIC 220nF +/-10% 50V X7R PHELIPS
MULTILAYER, SURFACE-MOUNTEB, SIZE 1210, NICKEL 1210-2R-224-K9-88C
€300 28388/777 CAPACITCR-FIXED CERAMIC 47nF +/-20% 83V XTR2CH, PHEIPS
MULTILAYER, SURFACE-MOUNTED, SIZE 1208, NICKEL 1206-28-473-K9-BBC
301 26386/875 CAPACITOR-FIXED CERAMIC 10nF +/-10% 50V X7R/2C1, ROHM ELECTRONICS LTD
MULTILAYER, SURFACE-MOUNTED, SIZE 08065, NICKEL MCH21-58C-103-KP
€362 264211153 CAPACITOR-FIXED ALUMINIUM £70uF +/-20% 6.3V VISHAY COMPONENTS
ELECTROLYTIC, RADIAL, Smm PWP, 9mm MAX BODY DIA, EKS-00-CC-347-C-CO
€303 26451010 CAPACITOR-EIXED ALUMINIUM 100uF +/-20% 8.3V PANASONIC INDUSTRIAL
ELECTROLYTIC, SURFACE-MOUNTED, SIZE 8.6 x 6.6mm, ECE-V-QJA-101P
G304 264211153 CAPACITOR-FIXED ALUMINIUM £70uF +/-26% 6.3V VISHAY COMPONENTS
ELECTROLYTIC, RADIAL, Smm PWP, 9mm MAX BODY DIA, EKS-00-CC-347-C-C0
£365 26386/893 CAPACITOR-FIXED CERAMIC 100nF +/-10% 50V X7R/2C1, AOHM ELECTRONICS LTD
MULTILAYER, SURFACE-MOUNTED, SIZE 1208, NICKEL MCH31-50-104-KP
C3068  26386/899 CAPACITOR-FIXED CERAMIC 100nF +410% S0V XTR/2C1, ROHM ELECTRONICS | TR
MULTILAYER, SURFACE-MOUNTED, SIZE 1208, NICKEL MCH31-5C-104-KP
C307  26451/005 CAPACITOR-FIXED ALUMINIUM 22uF +/-20% 8.3V PANASONIC INDUSTRIAL
ELECTHOLYTIC, SURFACE-MOUNTED, SIZE 4.3 x 4.3mm, ECE-V-0JA-220R
C308  26386/875 CAPACITOR-FIXED CERAMIC 10nF +-10% 50V X7R2C1, ROHM ELECTRONICS LTE
MULTILAYER, SURFACE-MOUNTED, SIZE 0805, NICKEL MGH21-5C-103-KP
C303  26386/867 CAPACITOR-FIXED CERAMIC 2.2nF +/-10% 50V X7TR2C1, HOHM ELECTRONICS LTD
MULTILAYER, SURFACE-MOUNTED, SIZE 0805, NMiCKEL MCH21.6C-222-KP
CI0i0 26386/875 CAPACTTOR-FIXED CERAMIC 10nF +/-10% B0V X7TH/2C1, ROHM ELECTRONICS LTD
Cid MULTILAYER, SURFACE-MOUNTED, SIZE 0805, NICKEL MCH21-5C-103-KP
0367 26343/448 CAPACITOR-FIXED CERAMIC 180pF +/-2% 83V N750 VISHAY COMPONENTS
SINGLELAYER, RADIAL, 2.5mm PWP, (TAPED), BOU-181-GAK-ACR-J
(368 263431446 CAPACITTOR-FIXED CERAMIC 180pF +2% 83V N750 VIBHAY COMPONENTS
SINGLELAYER, RADIAL, 2.5mm PWP, (TAPED}. ROU-181-GAK-ACR-J
Bt 28371/494 DICDE VOLTAGE REFERENCE, 1NB25... 250mW 6.2V 5% PHILIPS
50mA 20ppm/DEG.C, AXIAL, BO-7, (TAPED). 1NB25
D2 2835730 DIODE RECTIFIER, 4004... 400V 1A 12VI @ 1A, RBOHM ELECTRONICS LTD
SURFACE MOUNTED, MELE, {12mmTAPE - T"REEL). RLR4004-TE23C
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REPLACEABLE PARTS

Cir. IER part
Hef. number

Description

Audio processor board  B1/1 {(comid.)

L3 283571030

B4 28371/454
B4 2838303
B7¢ 283831934
D71 28383/336

D106 to 28383/932
Bi05

D108 10 28383/933
B

D1801c 28383/938
(317

D200t 28383/934
D30o

i1 26459/638

12 28469/634

15 28461/005

108 284614005

IC7 28482/638
€8 28466/200
IC8  28461/437

IC1¢ 28461437

G111 28461413

IC12  284g1/412

013 26461/989
015 28481/848
116 28461/848

IG17 284611413

1018 28461/845

018 28461/495

DIODE RECTIFIER, 4004... 400V 1A1.2VT @ 1A,
SURFACE MOUNTED, MELF, (12mmTAPE - 7°REEL),

DIODE VOLTAGE REFERENCE, 1N825... 250mW 6.2V 5%
50mA 20ppm/DEG.C, AXIAL, DO-7, (TAPED).

DICDE SMALL-SIGNAL, BAVSS... BUAL, 70V 100mA 1.1vf
@ B0mA, IN SERIES, MARKING CODE A7, SURFACE

DICDE SMALL-BIGNAL, LL4148... 500mW 50V 150mA 1Vt
@ 10mA, SURFACE MOUNTED, MINI-MELF, (8mm TAPE -

DIODE SMALL-SIGNAL, SCHOTTKY, LL103B... 300mW 30V
1A 0.7V @ 500mA, SURFACE MOUNTED, MINI-MELF, (8mm

DIODE PN, H3MP-3810... 250mW 100V 1A 0.35pF Bs
4R0 MAX @ 100mA, MAFIKING CODE EQ, LOW PROFILE,

DIOBE BAND SWITCHING, BASB2... 35V 180mA 1.1pF MAX
@ 3V, SURFACE MOUNTED, 50D-123, {8mm TAPE -

DICBE SMALL-SIGNAL, SCHOTTKY, LL103B... 300mW 30V
1A 0.7VE @ 500mA, SURFACGE MOUNTED, MINL-MELF, {8mm

DICBE SMALL-SIGNAL, LL4148... 500mW 50V 150mA 1Vf
@ 10mA, SURFACE MOUNTED, MINI-MELF, (8Bmm TAPE -

IC-DIGETAL ARRAY-LOGIC AMIST03-012... AUDIO

SYNTHESIZER TO IFR CUSTOM SPEC, CMOS, 68 PIN, PLCC.

IG-DIGITAL ARRAY-LOGIC AMIBY03-012... AUDIO

SYNTHESIZER TO IFR CUSTOM SPEC, CMOS, 68 PIN, PLCC,

iC-ANALOGUE [A-CONVERTER 7524... 15V 8 BIT,
BUFFERED, MULTIPLYING, REL-ACC +-1/2L88, GAIN-ERR

IC-ANALOGLUE B/A-CONVERTER 7524... 15V 8 BIT,
BUFFERED, MULTIPLYING, REL-ACC +/-1/2L.8B, GAIN-ERR

IC-BIGITAL FLIP-FLOP/-TYPE 74HC74... 2 BIT, DUAL,
FOS EDGE TRIGGER, PLUS SET & CLEAR, CMOS-H/SPEED,

IC-DIGITAL NAND-GATE 74HC00... 2 INPUT, QUAD,
CMOS-H/SPEED, 14 PIN, SMALL-OUTLINE.

IC-ANALOGUE OPERATIONAL AMP 5534... 2 INPLT,
SINGLE, 10V 16mA LOW NOISE, 10MHz, BIPCLAR, 8 PI,

IC-ANALOGUE OPERATIONAL AMP 5534... 2 INPUT,
SINGLE, 10V 16mA LOW NOIBE, 10MHz, BPOLAR, 8 PIN,

IC-ANALQGUE OPERATIONAL AMP TLOT4... QUAD, JFET
INPUT, LOW NOISE, SLEW RATE 8V/sS MIN, GAIN

IC-ANALOGUE OPERATIONAL AMP T1.072... DUAL, 18V

UNETY GAIN BNDWETH 3MEz, OFFSET VOLTAGE 10mY, SLEW

IC-ANALOGUE SWITCH BG441,., QUAD, 15V §PST,
ON-RESISTANCE<85R, 4 x NO @ LOGIC ¢, TTL

IC-ANALOGUE D/A-CONVERTER 7545, 168V 12 BT,
BUFFERED, MULTIPLYING, REL-ACC +-1 158, GAIN-ERA

IC-ANALOGUE D/A-CONVERTER 7545... 18V 12 BIT,
BUFFERED, MULTIPLYING, REL-ACC +/-1 LSB, GAIN-ERR

IC-ANALOGUE OPERATIONAL AMP TLO74... QUAD, JFEY
INPUT, LOW NOISE, SLEW RATE 8V/uS MIN, GAIN

[C-ANALOGUE SWITCH 74HC4318... QUAD, BRLATERAL,
WiTH COMMON ENABLE, CMOS-HISPEED, 16 PIN,

IC-ANALOGUE AUDIC-AMPLIFER TDA2030... SINGLE, 28Y
14W, MONGLITHIC, 5 PIN, TO-220.

Manufacturer Manufacturer's

part number
AOHM ELECTRONICS LTD

ALR4004-TEZ3C
PHILIPS

1N825
PHHIPS

BAVAS (AT)
PHILIPS

PMLI4148L
SGS-THOMSON

TMMBAT48
HEWLETT-PACKARD

HEMP-3810-.31
PHILIPS

88582
SGS-THOMSON

THVMBAT4R
PHILIPS

PMLL4A148L
AMERICAN MICROSYSTEM

AMIET03-012

. AMERICAN MICROSYSTEM

AMIBT03-012
ANALOG BEVICES LTD

PMT524FS
ANALOG BEVICES LTD

PMTH24FS
PHILIPS

T4MGT4D
PHILIPS

TEHOOD
PHILIPS

NES534D
PHILIPS

NES534D
MOTOROLA INC,

TL074CD
MOTOROLA ING,

TLO72CD
TEMIC UK LTD

BG441DY
ANALOG DEVICES LD

ADT545AKR
ANALOG DEVICES LTD

AD7545AKR
MOTORGCLA INC,

TLO74CD
PHILIPS

T4HCA316D
SGS-THOMSON

TDA2030H
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REPLACEABLE PARTS

Cir. H#H part Description
Ret. number

Audio processor board B1/1 (contd.)

G20 28461/848 IC-ANALOGUE D/A-CONVERTER 75485... 15V 12 BiY,
BUFFERED, MULTIPLYING, REL-ACC ++1 L8B, GAIN-ERR

02t 284611413 IC-ANALOGUE OPERATIONAL AMP TLO74... QUAD, JFET
INPUT, LOW NOISE, SLEW RATE 8Vu8 MIN, GAIN

022 28461/989 IC-ANALOGUE SWITCH DG441t... QUAD, 15V 8PSY,
ON-RESISTANCE<85R, 4 x NC @ LOGIC 1, THL

iC23  28481/413 [C-ANALOGUE OPERATIONAL AMP T4.074... QUAD, JFET
INPUT, LOW NOISE, SLEW RATE 8V/uS MIN, GAIN

IC24  28461/988 IC-ANALOGUE SWITCH DG441... QUAD, 15V SPSY,
ON-RESISTANCE<85R, 4 x NIO @ LOGIC 1, TYL

IC25  28481/848 IG-ANALOGUE D/A-CONVERTER 7545,., 15V 12 BIT,
BUFFERED, MULTIPLYING, REL-ACC +/~1 LSB, GAIN-ERR

026 284681413 iC-ANALOGUE OPERATIONAL AMP TLE74... QUAD, JFET
IPUT, LOW NOISE, SLEW RATE 8VuS MIN, GAIN

027 2B461/846 IC-ANALOGUE D/A-CONVERTER 7545... 15V 12 BIT,
BUFFERED, MULTIPLYING, REL-ACC +~1 L.8B, GAIN-ERR

1028  28461/005 G-ANALOGUE B/A-CONVERTER 7524... 15V 8 BT,
BUFFERED, MULTIPLYING, REL-ACC +/~1/2.58, GAIN-ERR

029 284617599 IC-ANALOGUE SWITCH DG441... QUAD, 18V SPST,
ON-RESISTANCE<85R, 4 x NG @ LOGIC 1, TTL

080 28462/157 C-BIGITAL FLIP-FLOPD-TYPE 7400377, OCTAL, POS
EDGE TRIGGER WITH DATA ENABLE, CMOS-H/SPEED, 20

IC62  2B465/055 IC-DIGITAL DECODER/DEMULTIPLEX 74HC138... 3 INPUT,
8 BIT, SINGLE, INVERTING, 3 BIT ADDRESS,

IC63  28485/055 IC-DIGITAL BECODER/DEMULTIPLEX 74HC138.., 3 INPUT,
8 BIT, SINGLE, INVERTING, 3 BIT ADDRESS,

1054 28489/057 IC-DIGITAL INVERTER 74HC04... HEX, CMOS-H/SPEED,
14 PIN, SMALL-QUTLINE,

iC8510 28462157 IC-DIGITAL FLIP-FLOP/D-TYPE 74HC377... OCTAL, POS
058 EDGE TRIGGER WITH DATA ENABLE, CMOS-H/SPEED, 20
IC60 28461774 IC-ANALOGUE VOLTAGE-REGULATOR 78LOBAC... 5V +/5%,
POSITIVE, LINEAR, BIPOLAR, 8 PIN, SMALL-QUTLINE,
IC8t  28461/780 IC-ANALOGUE VOLTAGE-REGULATOR 78LOSAC... 8V 100mA
NEGATIVE, LINEAR, 5% REGULATION, MONOLITHIC, 8
IC70  28461/412 IC-ANALOGUE OPERATIONAL AMP TLOTZ... DUAL, 18V
LINITY GAIN BRDWDTH 3MHz, OFFSET VOLTAGE 10mV, SLEW
ICH 28481421 IC-ANALOGUE VOICE-AMPLIFIER S1.6270C... SINGLE, 9V
5mA GAIN CONTROLLED PREAMPLIFER, CMOS, 8 PIN,
K100 28461431 IC-ANALOGUE VIDED DIFF AMPLIFIER 592... 2 INPUT,
SINGLE, 8V BANDWETH-x1 120MHz TYP, GAIN 0 TO 400,
10101 28461/844 IC-ANALOGUE MOBULATR/DEMODULATOR 1486... 30V
BALANCED, SUPPRESSION 50¢B @ 10MHz, 3dB SIGNAL
10162 28481/050 IC-ANALOGUE OPERATIONAL AMP TBA120U... FM-IF WitH
BEMODULATOR, BIPCLAR, 14 PIN, DUAL-IN-LINE.
IC103  28481/458 IC-ANALOGUE OPERATIONAL AMP T1.O32... DUAL, 18V
UAGAIN BANDWDTH 1, 1MHz, OFFSET VOLTAGE 2.0mV, SLEW
[C1G4 284661300 1C-DIGITAL NAND-GATE 74HC00... 2 INPUT, QUAD,
CMOS-HISPEED, 14 PIN, SMALL-CUTLINE,

G105 28466/414 IG-DIGITAL EXCLUSHIVE-OR 74HCBSB... 2 INPUT, QUIAD,
CMOS-HBPEED, 14 PIN, SMALL-GUTLINE.

IC1068  28465/032 IC-DIGITAL INVERTER 74HC14... HEX, SCHMITE-TRIGGER
COPERATION, CMOS-H/SPEED, 14 PIN, SMALL-OUTLINE,

Manufecturer  Manufacturer's
part number

ANALOG BEVICES LTD
ADT545AKR

MOTOROLA ING,
TLO74CD

TEMIC UKLTD
DGA41DY

MOTOROLA INC.
TLOTCD

TEMIC UKLTD
DGA41DY

ANALOG BEVICESLTD
ADTB45AKR

MOTOROLA INC,
TLO74CD

ANMOG DEVICESLTD
ALITS45AKE

ANALOG DEVICES LTD
PM7524FS

TEMICUKLTD
DGa41DY

PHILIPS
T4HCETTD

PHILIPS
74HC1380

PHILIPS
74HC1380

PHILIPS
T4HC04D

PHILIPS
T4HC3770

NAT. SEMICONDUCTOR
LMY7BLOSACM

NAT. SEMICONDUCTOR
LM7SLOSACM

MOTOROLA INC.
TEO72CD

BHILIPS
NE582D8

NAT. SEMICONDUCTOR
L.M1496M

TEXAS INSTRUMENTS

TLOGRCEHTUBE)}
PHILIPS

T4HCO0D
FHILIPS

74HCE6D
PHILIPS

744C14D
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REPLACEABLE PARTS

Cir. IFF pert Description Manufacturer  Manufacturer's
Ret. sumber part number
Audio processor board B1/1 (contd.)
IC107  28468/325  IC-DIGITAL FLIP-FLOPIMONOSTABLE 74HC4538... DUAL, PHILIPS
RETRIGGERABLE, PRECISION, tW=0.7RC, CMOS-H/SPEED, T4HC45380
G108 28461/413 IC-ANALOGLUE OPERATIONAL AMP TLO74... QUAD, JFET MOTOROLA INC,
INPUT, LOW NOISE, SLEW RATE 8V/uS MIN, GAIN TLO74CD
IC103  284B1/845 IC-ANALOGUE SWITCH 74MC4318... QUAD, BILATERAL, PHILIPS
WITH COMMON ENABLE, CMOS-H/SPEED, 15 PIN, TAHC43160
IC110  2B4BEB4S IC-ANALOGUE SWITCH 74HC4316... QUAD, BILATERAL, PHEIPS
WITH COMMON ENABLE, CMOS-H/SPEED, 15 PIN, 74MG4316D
0200 28461/411 IC-ANALOGLUE OPERATIONAL AMP TLOT1... SINGLE, JFET MOTOROLA INC,
INPUT, LOW NOISE, 8 PIN, SMALL-OUTLINE, TLOMCD
G201 28461411 IC-ANALOGUE OPERATIONAL AMP TLO71... SINGLE, JFET MOTOROLA INC.
. INPUT, LOW NOISE, 8 PIN, SMALL-QUTLINE. TLOTICD
15202 28481/808 IC-ANALGGLUE OPERATIONAL AMP OP-248... DUAL, ANALOG DEVICES LTD
PRECISION Hi SPEED, SETTLING TIME-1.2uS, GAIN OP-249GS8
IC203 284617437  IC-ANALOGUE OPERATIONAL AMP 5534... 2 INPUT, PHILIPS
SINGLE, 10V 16mA LOW NQISE, 10MHz, BIPOLAR, 8 PIN, NES5340
10204 284617412 IC-ANALOGUE OPERATIONAL AMP TLO72... DUAL, 18V MOTOROLA INC,
UNITY GARN BNDWDTH 3MHz, OFFSET YOLTAGE 10mV, SLEW L7200
IC205 28461/411  IC-ANALOGUE OPERATIONAL AMP TLO71... SINGLE, JFET MOTOROLA INC.
INPUT, LOW NOISE, 8 PIN, SMALL-QUTLINE, TLOTICD
G206  2B481/459 IC-ANALOGUE OPERATIONAL AMP TLB32... DUAL, 15V TEXAS INSTRUMENTS
L/GAIN BANBWDTH 1.1MHz, OFFSET VOLTAGE 2.0mV, SLEW ' TL032CD{TUBE}
G207 284617453 IC-ANALOGUE OPERATIONAL AMP T1.032... DUAL, 15V TEXAS INSTRUMENTS
L/GAIN BANBWAYTH 1.10MMz, OFFSET VOLTAGE 2.0mV, SLEW TLO32CD(TUBE}
0208 284617413 IC-ANALOGUE OPERATIONAL AMP TLO74... QUAD, JFET MOTOROLA INC.
) INPUT, LOW NOISE, SLEW RATE 8V/uS MIN, GAIN T1.074CD
0208 204817412 IC-ANALOGUE OPERATIONAL AMP TLG72... DUAL, 18V MOTOHOLA NG,
UNITY GAIN BNDWDTH 3MHz, OFFSET VOLTAGE 10mV, SLEW TLO72CD
IC210 284611028 IC-ANALOGUE SWITCH DG211... QUAD, 15V SPST, ANALOG DEVICES LTD
ON-RESISTANCE <1758, TTL COMPATIBLE, CMOS, 16 PIN, ADG211AKR
211 28461089 IC-ANALOGUE SWITCH DG441... QUAD, 15V SPST, TEMIC UKLTD
ON-RESISTANCE<BSR, 4 x NQ @ LOGIC 1, TTL DG441DY
212 264617989 IC-ANALQGUE SWITCH DG441.., QUADR, 15V SPST, TEMIC UK LTD
ON-RESISTANCE <85R, ¢ « NIC @ LOGIC 1, TTL DG441DY
213 28461029 IC-ANALOGUE SWITCH DG211... QUAD, 15V SPST, ANALOG DEVICESLTD
ON-RESISTANCE <1758, TTL COMPATIBLE, CMOS, 16 PIN, ADGZT1AKR
0214 284814029 IC-ANALOGUE SWITCH DG211... QUAD, 15V SPST, ANALOG DEVICES L1D
ON-RESISTANCE <1758, TT1. COMPATIBLE, CMOS, 16 PIN, ADGZ11AKR
IC15  28461/845 IC-ANALOGUE SWITCH 74HC4316.., QUAD, BILATERAL, PHILIPS
WiTH COMMON ENABLE, CMOS-H/SPEED, 16 PIN, T4HC431ED
0218 28461020  IC-ANALOGUE SWITCH DG211... QUAD, 15V SPST, ANALOG DEVICES LTD
ON-RESISTANGE <1758, TTI. COMPATIBLE, CMOS, 16 PIN, ADGZI1AKR
G217 284811529 IC-ANALOGUE SWITCH DG211... QUAL, 15V GPSTY, ANALOG DEVICES LTD
ON-BESISTANCE <1758, TTL COMPATIBLE, CMOS, 16 PIN, ADG211AKR
G248 28461/845 IG-ANALOGUE SWITCH 74HC4318... QUAD, BILATERAL, PHILIPS
WITH COMMON ENABLE, CMOS-H/SPEED, 16 PN, 74HCA318D
0219  28461/845 IC-ANALOGUE SWITGH 74HC4315... QUAD, BILATERAL, PHILIPS
WITH COMMON ENABLE, CMOS-H/SPEED., 16 PIN, 74HC4316D
G226 28461/413 IC-ANALOGUE OPERATIONAL AMP TLO74... QUAD, JFET MOTOROLA INC.
INPUT, LOW NOISE, SLEW RATE 8ViuS MIN, GAIN TLE74CD
G221 28461/053 1C-ANALQGUE FILTER TLCO4... LOW PASS 4th ORBER TEXAS INSTRUMENTS
SWITCHED CAPAGITOR, BUTTERWOHRTH, CUT OFF T0 40KHz, TLO04CP
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{0222 28468/543 IC-EGITAL COUNTER 74HC390... 4 BIT, DUAL, DECADE PHILIPS

RIPPLE, CMOS-W/SPEED, 16 PIN, SMALL-QUTLINE, 74403900
16223 28469/543 IC-DIGITAL COUNTER 74MC320... 4 BIT, BUAL, DECADE PHELIPS

RIPPLE, CMOS-H/SPEED, 16 PIN, SMALL-OUTLINE. T4HC380D
(G224 28461/837 1C-ANALOGUE PHASE-LOCKED-LOOP 74HC4046A... MAX Voo PHLIPS

OPERATING FREQUENCY 12MHz, CMOS-H/SPEED, 16 PIN, T4HC4046AD
10225  2B466/390 IC-DIGITAL NAND-GATE 74HC00... 2 INPUT, QUAD, PHILIPS

CMOS-H/SPEED, 14 PIN, SMALL-QUTLINE, T4HCORD
10226 28484175 IC-DIGITAL COUNTER 74HC191... 4 BIT, SINGLE, PHEIPS

BINARY UP/DOWN, SYNCHRONOUS, PRESETTABLE, T4HC191D
G227 284841175 IC-BIGITAL COUNTER 74HC181... 4 BIT, SINGLE, PHELIPS

BINARY UP/DOWN, SYNCHRONOUS, PRESETTABLE, T4HC13D
0228 284811412 IC-ANALOGUE OPERATIONAL AMP TL072.. DUAL, 18V MOTOROLA INC,

UNITY GAIN BNDWDTH 3MHz, OFFSET VOLTAGE 10mV, SLEW TLO72CD
10229  28461/437 IC-ANALOGUE OPERATIONAL AMP 5534.., 2 INPUT, PHILIPS

SINGLE, 10V 16mA LOW NOISE, 10MHz, BIPCLAR, 8 PIN, NEB534D
0230 264861393 IC-DIGITAL NAND-GATE 74HC132... 2 INPUT, QUAD, BHILIPS

SCHMITT TRIGGER, CMOS-H/SPEED, 14 PIN, 74HC132D
G231 28461/493 1C-ANALOGUE AUDIO-AMPLIFIER | M386... 2 INPUT, NAY. SEMICONDUCTOR

SINGLE, 5V 4mA 325mW QUTPUT, 300KHz BANDWIDTH, LM3BEM-1
(C251 28485/055 IC-DIGITAL DECODERDEMULTIPLEX 74HC138... 3 INPUT, PHILIPS

8 BiT, SINGLE, INVERTING, 3 BIT ADDRESS, 74H0138D
10252 jo 28462/157 IC-DIGITAL FLIP-FLOP/D-TYPE 74HC377... OCTAL, POS BHILIPS

0257 EDGE TRIGGER WITH DATA ENABLE, GMOS-H/SPEED, 20 T4HCITTD

G258 28465/056 IC-BEHTAL DECODERDEMULTIPLEX 74HC138... 2 INPUT, PHILIPS

4 BIT, DUAL, INVERTING, 1 BIT ADDRESS, 74HC133D
250 2B4656/390 IC-DIGITAL NAND-GATE 74HC00... 2 INPUT, QUAD, PHILIPS

CMOS-H/SPEED, 14 PIN, SMALL-QUTLINE, 74HCO0D
G361 284671101 IC-MICRO CONTROLLER, 82C54... PROGRAMMARLE HARRIS SEMICONBUCTOR

INTERVAL TIMER, 8MHz, CMOS, 28 PIN PLCC, (882054
IC302 28469/095 IC-DIGITAL BUFFER/LINE-DRIVER 74HC128... QUAD, PHEIPS

TRESTATE, HIGH ENABLE, CMOS-HISPEED, 14 PN, 74HC 1250
G363 284667241 IC-BYGITAL NOR-GATE 74HC02... 2 INPUT, QUAD, BHILIPS

CMOS-HISPEED, 14 PIN, SMALL-QUTLINE, 14HCOZE
0304 208464/184 IC-DIGITAL COUNYER 74HC161... 4 INPUT, 4 BIT, PHEIPS

SINGLE, BINARY, PRESETTABLE, SYNCHRONOUS, 744C161D
IC310  28468/052 IC-BIGITAL BUFFER 74HC385... HEX, TRI-STATE, PHILIPS

NON-INVERTING, CMOS-HISPEED, 18 PIN, 74HC365D
L1 23842/555 INDUCTOR-FIXED 10ub +/- 10% COATED-LACQUER, MEGGITT ELECTHONICS

MINIATURE, 470mA OH3 MAX, 45 G @ 7.9 MHz, 45 MHz CH1-408/8/27520/006
L52 238421908 WOUND-PART INDUCTOR, WIDEBAND HF CHOKE, BEAD-CORE, PHILIPS

481 GRADE MATERIAL, 2.5 TURNS, TINNED COPPER WIRE. 4312-020-36700
Li150 23642528 INDUCTOR-FIXED 47uH +/- 5% EPOXY-MOULD, 80mA 7R MEGGITT ELECTRONICS

MAX, 30 Q @ 2.52 Mz, 15 MHz SHF, SURFACE MOUNTED, 361274704
L16¢  23642/528 INBUCTOR-FIXED 47uH +/- 5% EPOXY-MOULD, 80mA 7R MEQGITY £LECTRONICS

MAX, 30 Q @ 2.52 MHz, 15 MHz SRF, SURFACE MOUNTED, 3512-T-470-J
L6t 23842119 INDUCTOR-FIXED 22048 +/- 5% EPOXY-MOULE, 50mA 21R MEGGITT ELECTRONICS

MAX, 20 0 @ 0.795 Mz, 7 Mz SRF, SURFACE MOUNTED, 3612-1-221-)
L162  23642/526 INDUCTOR-FIXED 470uH +/ 10% EPOXY-MOULD, 62mA 26R MEGGITT ELECTRONICS

MAX, 40 Q @ 0.796 MHz, 3 MHz SRF, SURFAGCE MOUNTED, 3813-T-471K
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L180  23642/524 INDUCTOR-FIXED 1mH +/- 10% EPOXY-MOULD, 30mA 40R MEGGITT ELECTRONICS

MAX, 30 O @ 0.252 MHz, 2.5 MHz SRF, SURFACE 3613-T-102-K
123610 23842704 INDUCTOR-FEXED 2.2uH +/- §% EPOXY-MOULD, 320mA 1R MEGGITT ELECTRONICS

232 MAX, 30 G @ 7.96 MHz, 75 MHz SRF, SURFACE MOUNTED, 3612-T-2H2-4

PN 23444/334 CONNECTOR-RF SMB-TYPE MALE, RECEPTACLE, 50 OHMS, TT CANNCN (K}

PCB-MOUNTING, NICKEL PLATED BODY. 051-051-0000-C80
Hi 248117188 RESISTOR-FIXED METAL-FILM 8191 4/ 1% 280mW 200V VISHAY COMPONENTS

50 ppm/DEG.C, SURFACE MOUNYED, SIZE MINI-MELF, SMMO204-619R-1%50pprn
A2 25748/566 HESISTOR-VARIABLE CERMET LINEAR, 10K 10% 500mW MEGGITT ELECTRONICS

200V 100 ppm/DEG.C, MULTI-TURN, VERTICAL-PCB, 4200WA04/B/064111103
R4 24814607 RESISTOR-FIXED METAL-FILM 20K +/- 0.1% 250mW 200V VISHAY COMPONENTS

15 ppryDEG.C, SURFACE MOUNTED, SIZE MINLMELF, SMM0204-20K0-0.1%-15
Bs 24811/602 HESISTOR-FIXED METALFILM 10K o/ 0.1% 250mW 206V VISHAY COMPONENTS

15 pprvDEG.C, SURFACE MOUNTED, SIZE MINE-MELF, SMMO204-10K0-0.1%-15
R6 24811j602 RESISTOR-FIXED METAL-FIULM 10K 4/ (.1% 250mW 200V VISHAY COMPONENTS

15 ppmy/DEG.C, SURFACE MOUNTED, SIZE MINEMELF, SMMO204-10KG-0.1%-15
ar 24811187 HESISTOR-FIXED METALFILM 3K92 +/- 1% 250mW 200V VISHAY COMPONENTS

50 pprvDEG.C, SURFACE MOUNTED, SIZE MiNE-MELF, SMMO204-3K82-1%50ppm
] 248111188 RESISTOR-FIXED METAL-FEM 4K75 +/ 1% 250mW 200V VISHAY COMPONENTS

50 ppm/DEG.C, SURFACE MOUNTED, SIZE MINEMELF, SMMO204-4K75-1%50npm
2] 248117188 HESISTOR-FIXED METAL-FILM 4K75 +/- 1% 250mW 200V VISHAY COMPONENTS

50 ppr/DEG.C, SURFACE MOUNTED, SIZE MINI-MELF, ) SMMO204-4K75-1%50ppm
RiGto 248147197 BESISTOR-FIXED METAL-FILM 10K +/- 1% 250mW 200V 80 ViSHAY COMPONENTS

R15 pprvDEG.C, SURFACE MOUNTED, SIZE MINI-MELF, {8mm SMMG204-10K-1%80npm

A6 2d81v227 RESISTOR-FIXED METAL-FILM 182K +/- 1% 250mW 200V VISHAY COMPONENTS

5¢ ppm/DEG.C, SURFACE MOUNTED, SIZE MINLMELF, SMM0204-182K-1%50ppm
Ri7 24811226 RESISTOR-FIXED METAL-FILM 182K +/- 1% 250mW 200V VISHAY COMPONENTS

50 ppryDEG.C, SURFACE MOUNTED, SIZE MINI-MELF, SMMO204-162K-1%50ppm
Rig 248111173 RESISTOR-FIXED METAL-FILM 1K +/- 1% 250mW 200V 50 ViSHAY COMPONENTS

ppm/DEG.C, SURFACE MOUNTER, SIZE MINL-MELF, {8mm SMMO204-1K0-1%-50ppm
Rig 24814114 RESISTOR-FIXED METAL-FILM 47R5 +/- 1% 250mW 200V VISHAY COMPONENTS

50 ppr/DEG.C, SURFACE MOUNTED, SIZE MINIMELF, SMM0204-47R5-1%50ppm
H20  24811/602 HESISTOR-FIXED METALFILM 10K +/- 0.1% 250mW 200V VISHAY COMPONENTS

15 pprDEG.C, SURFACE MOUNTED, SiZE MINI-MELF, SMMO204-10K0-0.1%-15
A1 247531395 RESISTOR-FIXED METAL-FILM 1K07 +/- 0.5% 250mW 200V VISHAY COMPONENTS

50 pprvBEG.C, AXIAL, (LOOSE OR TAPED). EE.13-1K07-D-T-2
Re2 248111125 RESISTOR-FIXED METAL-FILM 10R +- 1% 250mW 200V 50 VISHAY COMPONENTS

posvBEG.C, SURFACE MOUNYED, SIZE MINE-MELF, 8mm SMMO204-10R-1%-50ppm
823 248114125 RESISTOR-FIXED METAL-FILM 10R +/- 1% 250mW 200V 50 VISHAY COMPONENTS

ppm/DEG.C, SURFACE MOUNTED, SIZE MINI-MELF, {8mm SMMOZ04-10R-1%-50ppm
H24  24753/626 RESISTOR-FIXED METAL-FILM 2K +/- 0.5% 250mW 200V VISHAY COMPONENTS

50 ppmiDEG.C, AXIAL, (TAPED), EE.10-2K0-D-1-2
A5 24753/385 RESISTOR-FIXED METAL-FILM tK07 +/- §.5% 250mW 200V VISHAY COMPONENTS

50 ppmDEG.C, AXIAL, (LOOSE OR TAPED, EE10-1K07-B-T-2
Hag  24B11/802 RESISTOR-FIXED METAL-FILM 10K +/- 0.1% 250mW 200V YISHAY COMPONENTS

15 ppmy/DEG.C, SURFACE MOUNTED, SIZE MINI-MELE, SMM0204-10K0-0.1%-15
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R27 24811149 RESISTOR-FIXED METAL-FLM 100R +/- 1% 250mW 200V
50 ppm/DEG.C, SURFACE MOUNTED, SIZE MINI-MELF,

R28to 24811/173 RESISTOR-FIXED METAL-FEM 1K +/- 1% 250mW 200V 50
R33 ppm/DEGLC, SURFACE MOUNTEDR, SIZE MINI-MELF, (8mm
R34 24811/607 RESISTOR-FIXED METAL-FILM 20K +/- 0.1% 250mW 200V
15 ppm/DEG.C, SURFACE MOUNTED, SIZE MINEMELF,
R35 24811/602 RESISTOR-FIXED METAL-FILM 10K 4/ (.1% 250mW 260V
15 ppmyDEG.C, SURFACE MOUNTED, SIZE MINI-MELF,
H3g 24811602 RESISTOR-FIXED METAL-FILM 10K +/- 3.1% 250mW 200V
15 pom/DEG.C, SURFACE MOUNTED, SIZE MINEMELF,
R37 248111187 RESISTOR-FIXED METAL-FILM 3K92 +/- 1% 250mW 200V
50 ppm/DEQ.C, SURFACE MOUNTED, SIZE MINI-MELF,
R3g 24811497 RESISTOR-FIXED METAL-FILM 10K +/- 1% 250mW 200V 50
ppmEG.C, SURFACE MOUNTED, SIZE MINLMELF, (8mm
R39 248117197 RESISTOR-FIXED METAL-FEM 10K +/ 1% 250mW 200V 50
ppmDEG.C, SURFACE MOUNTED, SIZE MINI-MELF, (8mm
R4g  24811/189 RESISTOR-FIXED METAL-FILM 4K75 +/- 1% 250mW 200V
50 ppyDEG.C, SURFACE MOUNTED, SIZE MINEMELF,
R4l 248111197 RESISTOR-FIXED METAL-FILM 10K 4 1% 250mW 250V 50
ppmyDEG.C, SURFACE MOUNTED, SIZE MINI-MELF, (8mm
R4z 247531624 RESISTOR-FIXED METAL-FEM 1K +/- 0.5% 250mW 200V
80 ppmiDEG.C, AXIAL, £FAPED).
R43  24753/360 RESISTOR-FIXED METAL-FILM 1K05 +/- 0.5% 250mW 200V
50 ppr/DEG.C, AXIAL, {TAPED).
Réd o 24811602 RESISTOR-FIXED METAL-FILM 18K +/- 0.1% 250mW 200V
R46 15 ppr/DEG.C, SURFACE MCUNTED, SIZE MINI-MELF,
R47 248111185 RESISTOR-FIXED METAL-FHM 8K25 +/ 1% 260mW 200V
50 ppr/BEG.C, SURFACE MOUNTED, SIZE MINI-MELE,
R4B 24783673 RESISTOR-FIXED METAL-FiLM 4K22 +/- 0.5% 250mW 200V
50 ppmyDEG.C, AXIAL, {TAPED),
R4g  24B11/807 RESISTOR-FIXED METAL-FEM 20K +- 0.1% 250mW 200V
15 ponyBEG.C, SURFACE MOUNTED, SIZE MINL-MELF,
HE0 24811185 RESISTOR-FIXED METAL-FILM 4758 +/- 1% 250mW 200V
. 50 ppyDEG.C, SURFAGE MOUNTED, SIZE MINEMELF,
R51 24811153 RESISTOR-FIXED METAL-FILM 15808 +~ 1% 250mW 200V
50 ppm/EG.C, SURFACE MOUNTED, SIZE MINI-MELF,
852 24753541 RESISTOR-FIXED METAL-FILM 75K +/- 0.5% 250mW 200V
50 ppryDEGLC, AXIAL, (TAPEDL.
R54  24753/600 RESISTOR-FIXED METAL-FILM 12K4 +/- 0.5% 250mW 200V
50 pom/DEG.C, AXIAL, (LOOSE OR TAPEE),
H58  24753/827 RESISTOR-FIXED METAL-FILM 4K02 +/- 0.5% 250mW 200V
50 ppm/DEG.C, AXIAL, (TAPED).
RS6 24753812 RESISTOR-FIXED METAL-FILM 8K11 +/- 0.5% 250mW 200V
50 pprvDEG.C, AXIAL, (LOOSE OR TAPED),
RS7  24811/184 RESISTOR-FIXED METAL-FILM 2K21 4 1% 250mW 200V
50 ppm/DEG.C, SURFACE MOUNTED, SIZE MINI-MELF,
RSE  24811/200 RESISTOR-FIXED METAL-FILM 13K +/ 1% 250mW 200V 50
opmyDEG.C, SURFACE MOUNTED, SIZE MINI-MELF, (8mm
RS54 248111188 RESISTOR-FIXED METAL-FHM 11K +/- 1% 250mW 200V 50
ppmyDEG.C, SURFACE MOUNTED, SIZE MINI-MELF, (Bmm

REC  24811/169 RESISTOR-FIXED METAL-FILM 881 +/- 1% 250mW 200V
50 ppm/DEG.C, SURFACE MOUNTED, SIZE MINILMELF,

Manufacturer  Manufacturer's
part number

VISHAY COMPONENTS
SMMO204-1008-1%50ppm
VISHAY COMPONENTS
SMMO204-1K0-1%-50pprm
VISHAY COMPONENTS
SMMO204-20K0-0.1%-15
VISHAY COMPONENTS
SMM0204-10K0-0.1%-15
VISHAY COMPONENTS
SMMO204-10K0-0.1%-15
VISHAY COMPONENTS
SMMO204-3K82-1%50ppm
VISHAY COMPONENTS
SMM0204-10K-1%50ppm
VISHAY COMPONENTS
SMM0204-10K-1%50ppm
VISHAY COMPONENTS
SMMO204-4K75-1%50ppm
VISHAY COMPONENTS
SMM0204-10K-1%50ppm
VISHAY COMPONENTS
EE.10-1KG-D-T-2
VISHAY COMPONENTS
EE10-1K05-D-1-2
VISHAY COMPONENTS
SMMO264-10K0-0.1%-15
VISHAY COMPONENTS
SMM(204-8K25-1%50ppm
VISHAY COMPONENTS
EE.10-4K22-0-1-2
VISHAY COMPONENTS
SMM0204-20K0-0.1%-15
VISHAY COMPONENTS
SMM0204-475R-1%50ppm
VISHAY COMPONENTS
SMM0204-150R-1%50ppm
VISHAY COMPONENTS
EE.10-75K-D-T-2
VISHAY COMPONENTS
EE10-12K4-B-T-2
VISHAY COMPONENTS
EE.10-4K02-D-T-2
VISHAY COMPONENTS
EE10-8K11-B-T-2
VISHAY COMPONENTS
SMMO204-2K21-1%580ppm
VISHAY COMPONENYS
SMMO204-13K-1%50ppm
VISHAY COMPONENTS
SMM0204-11K-1%50ppm
VISHAY COMPONENTS
SMM0204-681R-1%50ppm

R
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Re1 25748568 RESISTOR-VARIABLE CERMET LINEAR, 10K 10% 500mW

200V 100 ppm/DEG.C, MULTE-TURN, VERTICAL-PCB,
RESISTOR-FIXED METAL-FILM 10K +/- 1% 250mW 200V 50

ppmYDEG.C, SURFACE MOUNTED, SIZE MINFMELF, (8mm
RESISTOR-FIXED METAL-FILM 10K +/- 1% 250mW 200V 50

ppmDEG.C, SURFAGE MOUNTED, SIZE MINIMELF, (8mm
RB4to 24811205  RESISTOR-FIXED METAL-FILM 22K1 /- 1% 250mW 200V

R66 50 ppmDEG.C, SURFACE MOUNTED, SIZE MINI-MELF,

RE7 248117185 RESISTOR-FIXED METAL-FILM 475R +/- 1% 250mW 200V

50 pprvDEG.C, SURFACE MOUNTED, SIZE MINIMELF,
RESISTOR-FIXED METAL-FILM 475R +/- 1% 250mW 200V

50 ppmYDEG.C, SURFACE MOUNTED, SIZE MINI-MELF,
RESISTOR-FIXED METAL-FILM 22K1 +/- 1% 250mW 200V

50 ppm/DEG.C, SURFACE MOUNTED, SIZE MINFMELF,
RESISTOR-FIXED METAL-FILM 33K2 +/- 1% 250mW 200V

50 ppVDEG.C, SURFACE MOUNTED, SIZE MINIMELF,
RESISTOR-FIXED METAL-FILM 12K1 +/- 1% 250mW 200V

50 pprDEG.C, SURFACE MOUNTED, SIZE MINEMELF,
RESISTOR-FIXED METAL-FILM 47K5 +/- 1% 250mW 200V

50 ppmVDEG.C, SURFAGE MOUNTED, SIZE MINI-MELF,
RESISTOR-FIXED METAL-FILM 47K5 +/- 1% 250mW 200V

50 ppwDEG.C, SURFACE MOUNTED, SIZE MINEMELF,
RESISTOR-FIXED METAL-FILM 22K1 +/- 1% 250mW 200V

50 ppmDEG.C, SURFAGE MOUNTED, SIZE MINI-MELF,
RESISTOR-FIXED METAL-FILM 22K1 +/- 1% 250mW 200¥

50 pprvDEG.C, SURFACE MOUNTED, SIZE MINI-MELF,
RESISTOR-FIXED METAL-FILM 1K +/- 1% 250mW 200V 50

ppmVDEG.C, SURFACE MOUNTED, SIZE MIN-MELF, (8mm
AESISTOR-FIXED METAL-FILM 1M +- 1% 250mW 200V 50

ppm/DEG.C, SURFACE MOUNTED, SIZE MINIMELF, (8mm
RESISTOR-FIXED METAL-FILM 100K +/- 1% 250mW 200V

50 ppm/DEG.C, SURFACE MOUNTED, SIZE MINI-MELF,
RESISTOR-FIXED METAL-FILM 4K75 +/- 1% 250mW 200V

50 ppm/DEG.C, SURFACE MOUNTED, SIZE MINEMELF,

A62 248111147

HE3 24811197

Reg  24811/185

R69  24B11/205

R7¢  24811/200

RN 248117198

B2 248111213

BY3 24819213

H74  24B11/206

R77 248117205

HI8 248111173

H7a 24811245

ABC  2481%221

Rel 248117188

A8z 248117208 RESISTOR-FIKED METAL-FILM 30K1 +/- 1% 250mW 200V
59 ppm/DEG.C, SURFACE MOUNTED, SIZE MINE-MELF,
R8I 25711/643 HESISTOR-VARIABLE CERMET LINEAR, 5GK 10% 500mW
200V 150 ppm/DEG.C, SINGLE-TURN, HORIZONTAL-PCB,
Hg0  25685/418 THEAMISTOR POSITIVE-TC DISC, 7.4mm 2R67 @ 20
DEG.C, 400mW Smm PWP, FAULT VOLTAGE 86V, TRIP
HOt1  25685/418 THERMISTOR POSITIVE-TC DISC, 7.4mm 2R87 @ 20

DEG.C, 400mW 5mm PWP, FAULT VOLTAGE 80V, TRP

RESISTOR-FIXED METAL-FILM 2218 +/- 19, 250mW 200V
50 opm/DEG.C, SURFACE MOUNTED, SIZE MINMELF,

BESISTOR-FIXED METAL-FILM 221R +/- 1% 250mW 200V
50 ppvDEG.C, SURFACE MOUNTED, SIZE MINI-MELF,

RESISTOR-FIXED METAL-FILM 100R +/- 1% 250mW 260V
50 ppryDEG.C, SURFACE MOUNTED, SIZE MINFMELF,

RESISTOR-FIXED METAL-FILM 2K21 +/- 1% 260mW 200V
50 ppryDEG.C, SURFACE MOUNTED, SIZE MINI-MELF,

RESISTOR-FIXED METAL-FILM 1K +/- 1% 280mW 200V 50
pom/BEG.C, SURFACE MOUNTED, SIZE MINEMELF, {Bmm

R10G 24811487

R0t 24811157

Ri2  24811/148

103 24811/18¢

Ri04d 248111173

Manufacturer Manufacturer's

part number

MEGGITT ELECTRONICS
4280W404/8/08411/103

ViSHAY COMPONENTS
SMMO204-10K-1%50ppm
VISHAY COMPONENTS
SMMO204-10K-1%50ppm
VISHAY COMPONENTS
SMMO204-22K1- 1%5800pm
VISHAY COMPONENTS
SMM0204-475R-1%50ppm
ViSHAY COMPONENTS
SMMO204-475R-1%50ppm
VISHAY COMPONENTS
SMM0204-22K1-1%50ppm
VISHAY COMPONENTS
SMM0204-33K2-1%50ppm
VISHAY COMPONENTS
SMM0204-12K1-1%50ppm
VISHAY COMPONENTS
SMMO204-47K5-1%50ppm
ViSHAY COMPONENTS
SMM0204-47K5-1%50ppm
VISHAY COMPONENTS
SMM0204-22K1-1%50ppm
VISHAY COMPONENTS
SMMO204-22K1-1%50ppm
VISHAY COMPONENTS
SMMO204-1KD-1%-50ppm
VISHAY COMPONENTS
SMM0204-140-1%50ppm
VISHAY COMPONENTS
SMM0204-100K-1%6500pmm
VISHAY COMPONENTS
S4M0204-4K75-19:500pm
VISHAY COMPONENTS
SMM0204-20K1-1%50ppm
VISHAY COMPONENTS
TYA-50K-10%

BOURNS ELECTRONICS
MF-R020

BOURNS ELECTRONICS
MF-R020
VISHAY COMPONENYS
SMM0204-221 R- £%50ppm
VISHAY COMPONENTS
SMMO204-221R-1%80pm
VISHAY COMPONENTS
SMM0204-106R-1%50ppm
VISHAY COMPONENTS
SMMO204-2K21-1%50ppm

ViSHAY COMPONENTS
SMMO204-1K0-1%-50ppm

46882-310
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Ri0s  24B11/18%

R106 24811149

ReG7 248117173

R168 24811181

Ri09  24B11/18%

R110  24811/188

AT 248111173

Ri1210 24811/189

Ri14

115 24811173

Ri16to 24811189

R119

Ri20 248111125

B2 24811173

Ri22 2481141

H123 24811173

H124 24814125

H125 24811181

R126 248111181

R127 24811186

Ri28 24811/186

Ri29 248111169

R130 24811169

R131 248111187

Ri32 248111186

RI133 24811173

134 24814173

Ri35  24811/153

RESISTOR-FIXED METAL-FILM 2K21 +- 1% 250mW 200V
50 ppm/DEG.C, SURFACE MOUNTED, SIZE MINI-MELF,

RESISTOR-FIXED METAL-FILM 100R +/- 1% 250mW 200V

568 ppm/DEG.C, SURFACE MOUNTED, SIZE MiNI-MELF,
RESISTOR-FIXED METAL-FEM 1K +/- 1% 250mW 200V 50

ppmDEG.C, SURFACE MOUNTED, SIZE MINI-MELF, (8mm
RESISTOR-FIXED METAL-FEM 2K21 +/- 1% 260mW 200V

50 ppr/DEG.C, SURFACE MOUNTED, SIEZE MINI-MELF,
RESISTOR-FIXED METAL-FEM 2K21 +/- 1% 250mW 200V

50 ppmMEG.C, SURFACE MOUNTED, SIZE MINIMELF,
RESISTOR-FIXED METAL-FILM 4K75 +- 1% 250mW 200V

58 pprvDEG.C, SURFACE MOUNTED, SEZE MINI-MELF,
RESISTOR-FIXED METAL-FEM 1K #/- 1% 250mW 200V 50

ppmDEG.C, SURFACE MOUNYED, SIZE MINI-MELF, (8mm
RESISTOR-FIXED METAL-FE.M 4K75 +/- 1% 250mW 200V

50 ppmyDEG.C, SURFACE MOUNTED, SIZE MINS-MELF,
RESISTOR-FIXED METAL-FUM 1K +/- 1% 250mW 200V 50

pprV/DEG.C, SURFACE MOUNTED, SIZE MINE-MELF, {(8mm
RESISTOR-FIXED METAL-FLM 4K75 +/- 1% 260mW 200V

50 ppm/DEG.C, SURFACE MOUNTED, SEZE MINE-MELF,

RESISTOR-FIXED METAL-FILM 10R +/ 1% 250mW 200V 50
ppm/BEG.C, SURFACE MOUNTER, SIZE MINIMELF, 8mm

BESISTOR-FIXED METAL-FILM 1K +/- 1% 250mW 200V 50

ppmDEG.C, SURFACE MOUNTED, SIZE MINLMELF, (8mm
RESISTOR-FIXED METAL-FILM 47R5 +/- 1% 250mW 200V

56 ppm/DEG.C, SURFACE MOUNTED, SiZE MINI-MELF,
RESISTOR-FIXED METAL-FILM 1K +- 1% 250mW 200V 50

ppm/BEG.C, SURFACE MOUNTED, SIZE MINLMELF, (8mm
REBISTOR-FIXED METAL-FILM 10R +f- 1% 250mW 200V 50

opm/DEG.C, SURFACE MOUNTED, SIZE MINI-AMELF, (Bmm
RESISTOR-FIXED METAL-FEM 332R +/- 1% 250mW 200V

50 ppmDEG.C, SURFACE MOUNTED, SIZE MINLMELF,
RESISTOR-FIXED METAL-FILM 332R +- 1% 250mW 200V

50 ppmyDEG.C, SURFACE MOUNTED, SIZE MINI-MELF,
RESISTOR-FIXED METAL-FILM 3K85 +~ 1% 250mW 200V

50 ppry/BEG.C, SURFACE MOUNTED, SIZE MINIMELF,
RESISTOR-FIXED METAL-FILM 3K65 +- 1% 250mW 200V

50 ppmyDEG.C, SURFACE MOUNTED, SIZE MINI-MELF,
RESISTOR-FIXED METAL-FILM 6815 +~ 1% 250mW 200V

50 ppmiDEG.C, SURFACE MOUNTED, SIZE MINLMELF,
RESISTOR-FIXED METAL-FILM 8818 +/- 1% 280mW 200V

56 ppr/DEG.C, SURFACE MOUNTED, SiZ& MINIMELF,
RESISTOR-FIXED METAL-FEM 221R +£ 1% 250mW 200V

50 ppmDEG.C, SURFACE MOUNTED, SIZE MINE-MELF,
RESISTOR-FIXED METAL-FILM 3K65 +/- 1% 250mW 200V

50 pprvBEG.C, SURFACE MOUNTED, SIZE MINI-MELF,
RESISTORFIXED METAL-FILM 1K +- 19 250mW 200V 50

ppmDEG.C, SURFACE MOUNTED, SIZE MINE-MELF, (8mm
REGISTOR-FIXED METAL-FILM 1 #/- 1% 250mW 200V 50

ppaDEG.C, SURFACE MCUNYED, SIZE MINH-MELF, (8Bmm
RESISTOR-FIXED METAL-FILM 1508 + 1% 250mW 200V

50 ppm/DEG.C, SURFACE MOUNTED, SIZE MINL-MELF,

Manufacturer Manufaciurer’'s

part number

VISHAY COMPONENTS
SMME204-2K21-1%50ppm
VISHAY COMPONENTS
SMMD204-100R-1%50ppm
VISHAY COMPONENTS
S8M0204-1K0G-1%-50ppm
VISHAY COMPONENTS
SMM0204-2K21-1%50ppm
VISHAY COMPONENTS
SMMO204-2K21-1%50ppm
VISHAY COMPONENTS
SMM0204-4K75-1%50ppm
VISHAY COMPONENTS
SMM0204-1K0-1%-50ppm
VISHAY COMPONENTS
S¥M0204-4K75-1%50ppm
VISHAY COMPONENTS
SMM0204-1K0-1%-50ppm
VISHAY COMPONENTS
SMMO204-4KT75-1%50ppm
VISHAY COMPONENTS
SMM(204-10R-1%-50ppm
VISHAY COMPONENTS
SMMOZ04-1KD-1%-50ppm
VISHAY COMPONENTS
SMM0204-47R5-1%50ppm
VISHAY COMPONENTS
SMM0204-1K0-1%-50ppm
VISHAY COMPONENTS
SMM0204-10R-1%-50ppm
VISHAY COMPONENTS
SMMO204-332R-1%50ppm
VISHAY COMPONENTS
SMM0204-332R-1%50ppm
VISHAY COMPONENTS
SMM0204-3K65-1%50ppm
VISHAY COMPONENTS
SMM0204-3KB5-1%50ppm
VISHAY COMPONENTS
SMMO204-6818-1%50ppm
VISHAY COMPONENTS
SMM0204-681R-1%50ppm
VISHAY COMPONENTS
SMM0O204-221R-1%50ppm
VISHAY COMPONENTS
SMM0204-3K65-1%50ppm
VISHAY COMPONENTS
SMMO204-1K0-1%-80ppm
VISHAY COMPONENTS
SMM0204-1K0-1%-50ppm
VISHAY COMPONENTS
SMIG204-150R-1%50ppm
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REPLACEABLE PARTS

Cir. IFR part
Red. number

Description

Audio processor board B1/1 (contd.)

F138  24811/153
R137 248111149
Ri38 248111169
R138  24811/227
Rial 248117214
Ri41 248117214
R142 24814227
F143  25748/564
R144 24811181
R145 24811221
R146 24814221
Ri47  24811/238
Ri4B  24811/168
A48 248117231
RiS0 24811221
RiB8t 24811173
Ri52 24811125
A153 24811161
Rib4 24811190
R155  24811/186
Ri56 248111197
H157  24811/235
R15810 24811128
R160
R1g1 24814221
Ri62 248117221

K163 {0 248111173
N R85

RESISTOR-FIXED METAL-FILM 150R ++ 1% 250mW 200V
50 pprvDEG.C, SURFACE MOUNTED, SIZE MINI-MELF,

RESISTOR-FIXED METAL-FILM 100R +/- 1% 250mW 200V

50 ppmYDEG.C, SURFAGE MOUNTED, SIZE MINKMELF,
RESISTOR-FIXED METAL-FILM 681R +/- 1% 250mW 200V

50 ppmVDEGLC, SURFACE MOUNTED, SIZE MINI-MELF,
RESISTOR-FIXED METAL-FILM 182K +/- 1% 250mW 200V

50 ppm/DEG.C, SURFAGE MOUNTED, SIZE MINI-MELF,
RESISTOR-FIXED METAL-FILM 51K1 +/- 1% 250mW 200V

50 ppm/DEG.C, SURFACE MOUNTED, SIZE MINI-MELF,
RESISTOR-FIXED METAL-FILM 51K1 +/- 1% 250mW 200V

50 pprVDEG.C, SURFACE MOUNTED, SIZE MINFMELF,
RESISTOR-FIXED METAL-FILM 182K +/- 1% 250mW 200V

50 ppmVDEG.C, SURFACE MOUNTED, SIZE MINIMELF,
RESISTOR-VARIABLE CERMET LINEAR, S00R 10% 500mW

200V 100 pom/DEG.C, MULTI-TURN, VERTICAL-PCB,
RESISTOR-FIXED METAL-FILM 2K21 +/- 1% 250mW 200V

50 ppm/DEG.C, SURFACE MOUNTED, SIZE MINI-MELF,
RESISTOR-FIXED METAL-FILM 100K +/ 1% 250mW 200V

50 pprDEG.C, SURFACE MOUNTED, SIZE MINLMELF,
RESISTOR-FIXED METAL-FILM 100K +/- 1% 250mW 200V

50 ppm/DEG.C, SURFAGE MOUNTED, SIZE MINI-MELF,
RESISTOR-FIXED METAL-FILM 511K +/- 1% 250mW 200V

50 ppm/DEG.C, SURFACE MOUNTED, SIZE MINI-MELF,
RESISTOR-FIXED METAL-FILM 681R +- 1% 250mW 200V

50 ppm/DEG.C, SURFACE MOUNTED, SIZE MINI-MELF,
RESISTOR-FIXED METAL-FILM 274K +/- 1% 250mW 200V

50 ppmYDEG.C, SURFACE MOUNTED, SIZE MINI-MELF,
RESISTOR-FIXED METAL-FILM 100K +/- 1% 250mW 200V

50 ppVDEG.C, SURFACE MOUNTED, SIZE MIN-MELF,
RESISTOR-FIXED METAL-FILM 1K +/- 1% 250mW 200V 50

ppm/DEG.C, SURFAGE MOUNTED, SIZE MINI-MELF, (8mm
RESISTOR-FIXED METAL-FILM 10R +/- 1% 250mW 200V 50

ppmyDEG.C, SURFACE MOUNTED, SIZE MINI-MELF, (8mm
RESISTOR-FIXED METAL-FILM 332R +/- 1% 250mW 200V

50 pprVDEG.C, SURFACE MOUNTED, SIZE MINFMELF,
RESISTOR-FIXED METAL-FILM 5K11 +/- 1% 250mW 200V

50 ppr/DEG.C, SURFACE MOUNTED, SIZE MINFMELF,
RESISTOR-FIXED METAL-FILM 3K5 +/- 1% 250mW 200V

50 pprvDEG.C, SURFACE MOUNTED, SIZE MINEMELF,
RESISTOR-FIXED METAL-FILM 10K +/- 1% 250mW 200V 50

ppM/DEG.C, SURFACE MOUNTED, SIZE MINIMELF, (8mm
RESISTOR-FIXED METAL-FILM 302K +/- 1% 250mW 200V

50 pprVDEG.C, SURFACE MOUNTED, SIZE MINLMELF,
AESISTOR-FIXED METAL-FILM 10R +/- 1% 250mW 200V 50

ppmDEG.C, SURFACE MOUNTED, SIZE MINIMELF, (8mm
RESISTOR-FIXED METAL-FILM 100K +/- 1% 250mW 200V

50 pprVDEG.C, SURFACE MOUNTED, SIZE MINEMELF,
RESISTOR-FIXED METAL-FILM 100K +/- 1% 250mW 200V

50 ppmYDEG.C, SURFACE MOUNTED, SIZE MINEMELF,
RESISTOR-FIXED METAL-FILM 1K +/- 1% 250mW 200V 50

ppT/DEG.C, SURFACE MOUNTED, SIZE MINLMELF, (Bmm

Manufacturer

Manufacturer's
pari number

VISHAY COMPONENTS
SMMG204-150R-1%50ppm
VISHAY COMPONENYS
SMMO204-100R-1%50ppm
VISHAY COMPONENTS
SMM0204-681R-1%50ppm
VISHAY COMPONENTS
SMMO204-162K-1%50ppm
VISHAY COMPONENTS
SMMO204-51K1-1%50ppm
VISHAY COMPONENTS
SMMG204-51K1-19%50ppm
VISHAY COMPONENTS
SMMG204-182K-1%50ppm
MEGGITT ELECTRONICS
4200WA04/8/06411/601
ViSHAY COMPONENTS .
SMMO204-2K21-1%50ppm
ViSHAY COMPONENTS
SMMG204-100K-1%50ppm
VISHAY COMPONENTS
SMM0204-100K-1%50ppm
VISHAY COMPONENTS
SMMO204-511-1%50ppm
VISHAY COMPONENTS
SMM0204-681R-1%50ppm
VISHAY COMPONENTS
SMMO204-274K-1%50ppm
VISHAY COMPONENTS
SHM0204-100K-1%50ppim
VISHAY COMPONENTS
SMMO204-1KE-19%-50ppm
VISHAY COMPONENTS
SMIG204-10R-1%-50ppm
VISHAY COMPONENTS
SMMO204-332R-1%50ppm
VISHAY COMPONENTS
SMMO204-5K11-1%50ppm
VISHAY COMPONENTS
SMMO204-3K55-1%50ppm
VISHAY COMPONENTS
SMM0204-10K-1%50ppm
VISHAY COMPONENTS
SMMD204-202K-1%50ppm
VISHAY COMPONENTS
SMMG204-10R-1%-50ppm
VISHAY COMPONENTS
SMM0204-100K-1%50ppm
VISHAY COMPONENTS
SMMO204-100K-1%50ppm

VISHAY COMPONENTS
SMM0204-1K0-1%-50pom
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REPLACEABLE PARTS

Cir. IFR part Description Manufacturer  Manufacturer's
Ret.  number part number
Audio processor board B1/1 (contd.)
H166 24811133 RESISTOR-FXED METAL-FILM 22R1 +/- 1% 250mW 200V VISHAY COMPONENTS

50 ppmyDEG.C, SURFACE MOUNTED, SIZE MINEMELF, SMMO204-22R1-1%50ppm
Rig7 24811721 HESISTOR-FIXED METAL-FILM 100K +/- 1% 250mW 200V VISHAY COMPONENTS

50 ppm/DEG.C, SURFACE MOUNTED, SIZE MINF-MELF, SMM0204-100K-1%50ppm
R168 24511218 RESISTOR-FIXED METAL-FILM 75K +/- 1% 250mW 200V 50 ViSHAY COMPONENTS

ppmfDEG.C, SURFACE MOUNTED, SIZE MINLMELF, (8 SMMO204-75K-1%50ppm
Ai69 248111188 BESISTOR-FIXED METAL-FILM 4K32 +f- 1% 250mW 200V VISHAY COMPONENTS

50 ppmiDEG.C, BURFACE MOUNTED, SIZE MINRMELF, SMMO204-4K32-1%50ppm
B170 248111188 RESISTOR-FIXED METAL-FILM 4K32 +/- 1% 250mW 200V VISHAY COMPONENTS

50 por/DEG.C, SURFACE MOUNTED, SIZE MINIM-MELF, SMM0204-4K32- 1%50ppm
R1 24811173 BESISTOR-FIXED METAL-FILM 1K +/- 1% 250mW 200V 50 VISHAY COMPONENTS

pomDEG.C, SURFACE MOUNTED, SIZE MINI-MELF, (8mm SMMO204-1KO-1%-50ppm
RBi72 24811170 RESISTOR-FIXED METAL-FILM 750R +/- 1% 250mW 200V VISHAY COMPONENTS

50 ppr/DEG.C, SURFACE MOUNTED, SIZE MIN:-MELF, SMM0204-750R-1%50ppm
R173 24811173 RESISTOR-FIXED METAL-FILM 1X +/- 1% 250mW 200V 50 VISHAY COMPONENTS

ppm/DEG.C, SURFACE MOUNTED, SIZE MINLMELF, (Bmm SMM3204-1K0-1%-50ppm
Ri74 24811170 RESISTORFINED METAL-FILM 7501 +/- 1% 250mW 200V VISHAY COMPONENTS

50 ppm/DEG.C, SURFACE MOUNTED, SIZE MIN:MELF, SMM0O204-750R-1%50ppm:
Ri75  24811/253 HESISTOR-FIXED METAL-FILM 2M21 +/- 1% 250mW 200V VISHAY COMPONENTS

50 ppm/DEG.C, SURFACE MOUNTED, SIZE MINF-MELF, SMMO204-2M21-1%50ppm
#1768 2481125 RESISTOR-FIXED METAL-FILM 18R +/- 1% 250mW 200V 50 VISHAY COMPONENTS

porDEG.C, SURFACE MOUNTED, SIZE MINI-MELF, (8mm SMMO204-10R-1%-50ppm
Ri177 248117133 RESISTOR-FIXED METAL-FiLM 2281 +/- 1% 250mW 200V VISHAY COMPONENTS

50 ppm/DEG.C, SURFACE MOUNTED, SIZE MINS-MELF, SMM0204-22R1-1%50ppm
Bi78  24811/133 RESISTOR-FIXED METAL-FILM 2281 +/- 1% 250mW 200V VISHAY COMPONENTS

50 ppm/DEG.C, SURFACE MOUNTER, SIZE MINEMELF, SMM0204-22R1-1%50ppm
R178 248117185 BESISTOR-FIXED METAL-FELM 3K32 4/ 1% 250mW 2060V VISHAY COMPONENTS

50 ppmDEG.C, SURFACE MOUNTYED, SIZE MINEMELF, SMM0204-3K32-1%50ppm
Ri80 24B11/189 RESISTOR-FIXED METAL-FEM 4K75 +/- 1% 250mW 200V VISHAY COMPONENTS

56 ppmDEG.C, SURFAGE MOUNTED, SIZE MINHMELF, SMMD204-4K75-1%50ppm
Rigt  25711/638 HESISTOR-VARIABLE CERMET LINEAR, 1K 10% 500mW 200V VISHAY COMPONENTS

150 ppmyDEG.C, SINGLE-TURN, HORIZONTAL-PCB, TYA-1K-10%
Rig2 248111479 RESISTOR-FIXED METAL-FIEM 1K82 /- 1% 250mW 200V VISHAY COMPONENTS

50 pprDEG.C, SURFACE MOUNTED, SiIZE MINFMELF, SMMD204-1K82-1%50ppm
R183  24753/541 RESISTOR-FIXED METAL-FILM 75K +/- 0.5% 250mW 200V VISHAY COMPONENTS

5G ppmDEG.C, AXIAL, (TAPED EEIG-75KD-T-2
R84 24814/194 RESISTOR-FIXED METAL-FILM 7K5 +/- 1% 250mW 200V 50 VISHAY COMPONENTS

ppmyBEG.C, SURFACE MOUNTED, SIZE MINLMELF, {8Bm SMMO204-TKE-1%50ppm
2185 248111184 RESISTOR-FIXED METAL-FILM 3K01 +/- 1% 250mW 200V VISHAY COMPONENTS

50 por/DEG.C, SURFACE MOUNTED, SIZE MNIMELF, SMMBO204-3K01-1%50ppm
Rig6 248117184 RESISTOR-FIXED METAL-FELM 3K01 +/- 1% 250mW 200V VISHAY COMPONENTS

50 ppm/DEG.C, SURFACE MOUNTEDB, SIZE MIN:-MELF, SMM0204-3K01-1%50pom
Rig? 24753/582 RESISTOR-FIXED METAL-FILM 54K8 +/- 0.5% 250mW 200V VISHAY COMPONENTS

50 ppm/BEG.C, AXIAL, {TAPED), EE10-54K8-D-T-2
Ri88  24753/630 RESISTOR-FIXED METAL-FILM 14K3 /- (.5% 250mW 200V VISHAY COMPONENTS

50 ppmDEG.C, AXEAL, (LOOSE OR TAPED), EE.10-14K3-B-T-2
A188 248110225 RESISTOR-FIXED METAL-FILM 150K +/ 1% 250mW 200V VISHAY COMPONENTS

50 ppmvDEG.C, SURFACE MOUNTED, SIZE MINEMELF, SMMO204-150K-1%50ppm
R196  24811/197 RESISTOR-FIXED METAL-FILM 10K /- 1% 250mW 200V 50 VISHAY COMPONENTS

pemDEG.C, SURFACE MOUNTED, SIZE MINI-MELF, (Bmm SMMO204-10K-1%50ppm
Rigt 24814200 RESISTOR-FIXER METAL-FILM 13K +/- 1% 250mW 200V 50 VISHAY COMPONENTS

pprvDEG.C, SURFACE MOUNTED, SIZE MINEMELF, (8mm SMM3204-13K-19%50ppm
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REPLACEABLE PARTS

Cir. IFR part Description Manufacturer Manufacturer's
Ref, number part number
Audio processor board B1/1 {contd.)
Ri92 248114157 RESISTOR-FIXED METAL-FILM 221R +/- 1% 250mW 200V VISHAY COMPONENTS

50 ppmy/DEG.C, SURFACE MOUNTED, SIZE MINI-MELF, SMM0204-221R- 1%50ppm
R193 24811185 RESISTOR-FIXED METAL-FILM 3K32 +/- 1% 250mW 200V VISHAY COMPONENTS

50 ppmMEG.C, SURFACE MOUNTED, SIZE MINI-MELF, SMM0204-3K32-1%50ppm
Rig4  24811/253 RESISTOR-FIXED METAL-FILM 2M21 +/- 1% 250mW 206V VISHAY COMPONENTS

50 ppmyDEG.C, SURFACE MOUNTED, SIZE MINI-MELF, SMMO204-2M21-1%50ppm
K195 24811245 RESISTOR-FIXED METAL-FILM 1M o+ 1% 250mW 200V 50 VISHAY COMPONENTS

ppmfDEG.C, SURFACGE MOUNTED, SIZE MINI-MELF, (8mm SMM3204-1M0-1%50ppm
Ri96 248111197 - RESISTOR-FIXED METAL-FILM 10K +/- 1% 250mW 200V 50 VISHAY COMPONENTS

ppmyDEG.C, SURFACE MOUNTED, SIZE MINI-MELF, {8mm SMMO204-10K-1%50ppm
K197  24B11/18t RESISTOR-FIXED METAL-FILM 2K21 /- 19 250mW 200V VISHAY COMPONENTS

50 opmDEG.C, SURFACE MOUNTED, SIZE MINI-MELF, SMMG204-2K21-1%50ppm
Ri98  24811/157 RESISTOR-FIXED METAL-FILM 221R +/- 1% 250mW 200V VISHAY COMPONENTS

56 ppmDEG.C, SURFACE MOUNTED, SIZE MINI-MELF, SMM0204-221R-1%50ppm
Riga  24811/217 AESISTOR-FIXED METAL-FELM 68K +/- 1% 250mW 200V VISHAY COMPONENTS

5G opmiDEG.C, SURFACE MOUNTEE, SIZE MINI-MELF, SMM0204-68K1-1%50ppm
B200 24811/245 RESISTOR-FIXED METAL-FEM 1M 4 1% 250mW 200V 50 VISHAY COMPONENTS

ppmDEG.C, SURFACE MOUNTED, SIZE MINI-MELF, {8mm SMMO204-1M0-1%50ppm
R2G1 24811785 RESISTOR-FIXED METAL-FHLM 3K32 +/- 1% 250mW 200V VISHAY COMPONENTS

50 ppm/DEG.C, SURFACE MOUNTED, SIZE MINFMELF, SMM0204-3K32-1%50ppm
H202 24811/233 RESISTOR-FIXED METAL-FILM 332K +/- 1% 250mW 200V VISHAY COMPONENTS

50 pomDEG.C, SURFACE MOUNTED, SIZE MINEMELF, SMM0204-332K-1%50ppm
R203 247537231 RESISTOR-FIXED METAL-FILM 55K8 +/- 0.5% 250mW 200V VISHAY COMPONENTS

50 ppr/DEG.C, AXIAL, (TAPED) EE.10-58K6-D--2
H204 247537363 RESISTOR-FIXED METAL-FILM 498K +/- 0.5% 250mW 200V VISHAY COMPONENTS

50 ppm/BEG.C, AXIAL, [TAPED), EE 10-400K-D-1-2
R208  2B8711/644 HESISTOR-VARIABLE CERMET LINEAR, 100X 10% 500mW VISHAY COMPONENTS

200V 150 porDEG.C, SINGLE-TURN, HORIZONTAL-PCB, TYA-1Q0K-10%
He(B  24811H2% RESISTOR-FIXED METAL-FILM 10R +- 1% 250mW 200V 80 VISHAY COMPONENTS

ppa/DEG.C, SURFACE MOUNTED, SIZE MINEMELF, (8Bmm SMMO204-10R-1%-50ppm
H207 24811125 RESISTOR-FIXED METAL-FILM 18R +/- 1% 250mW 200V 50 VISHAY COMPONENTS

ppm/BEG.C, SURFACE MOUNTED, SIZE MINEMELF, (Bmm S84M0204-10R-1%-50p0m
R20B  24811/190 RESISTOR-FIXER METAL-FILM 12K1 +4 1% 250mW 200V VISHAY COMPONENTS

50 ppmyDEG.C, SURFACE MOUNTED, SIZE MINI-MELF, SMMO204-12K1-1%50ppm
R209 24811212 RESISTOR-FIXED METAL-FILM 43K2 +f- 1% 250mW 200V VISHAY COMPONENTS

50 ppmDEG.C, SURFACE MOUNTED, SIZE MINI-MELF, SMM0204-43K2-1%50ppm
K210  25711/842 RESISTOR-VARIABLE CERMET LINEAR, 20K 10% 500mW VISHAY COMPONENTS

200V 150G ppmyBEG.C, SINGLE-TURN, HORIZONTAL-PCB, TYA-20K-10%
R211 25711/644 RESISTOR-VARIABLE CERMET LINEAR, 100K 10% 500mW VISHAY COMPONENTS

200V 150 ponyDEG.C, SINGLE-TURN, HORIZONTAL-PCE, TYA-100K-10%
R212  24753/640 RESISTOR-FIXED METAL-FILM 4K32 +/- 0.5% 250mW 200V VISHAY COMPONENTS

50 ppm/DEG.C, AXIAL, {LOOSE OR TAPED). EE.10-4K32.D-T-2
A213  24811/644 RESISTOR-FIXED METAL-FHLM 39K2 +/- 0.1% 250mW 200V VISHAY COMPONENTS

15 ppm/DEG.C, SURFACE MOUNTED, SIZE MINI-MELF, SMM0204-38K2-0.1%-15
H214 24811203 AESISTOR-FIXED METAL-FLM 18K2 +/- 1% 250mW 200V VISHAY COMPONENTS

50 pprvBEG.C, SURFACE MOUNTED, GIZE MINEMELF, SMMO0204-18K2-1%50p0m
AZ18 24814623 RESISTOREIXED METAL-FILM 12K1 +/- 8,19 250mW 200V VISHAY COMPONENTS

15 ppmDEG.C, SURFACE MOUNTED, SIZE MINEMELF, SMMO204-12K1-0.1%- 15
R216 248111173 RESISTOR-FIXED METAL-FILM 1K +/- 1% 250mW 200V 50 VISHAY COMPONENTS

pemBEG.C, SURFACE MOUNTED, SIZE MINEMELF, (Bim SMM0204-1KD-1%-50ppm:
R217  24811/208 RESISTOR-FIXED METAL-FILM 24K3 +/- 1% 250mW 200V VISHAY COMPONENTS

50 ppmyDEG.C, SURFACE MOUNTED, SIZE MINI-MELF, SMMO204-24K3-1%50ppm
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Cir. iFR part Description Manufacturer  Manufacturer's
Ref.  number part number
Audio processor board B1/1 {contd.)
R218  24B11/208 HESISTOR-FIXED METAL-FILM 24K3 +/- 1% 250mW 200V VISHAY COMPONENTS

58 ppm/BEG.C, SURFACE MOUNTED, SEZE MINIMELF, SMM0204-24K3-1%50ppm
R219  24753/364 RESISTOR-FIXED METAL-FILM 4K89 +/- 0.5% 250mW 200V VISHAY COMPONENTS

86 ppryDEG.C, AXIAL, {LOOSE OR TAPED). EE.10-4Kg9-D-1-2
R220 24753475 RESISTOR-FIXED METAL-FILM 3K 4/ 0.5% 250mW 200V VISHAY COMPONENTS

56 ppm/DEG.C, AXIAL, (LOOSE OR TAPED), EE10-3KG-DT-2
R221  24753/624 RESISTOR-FIXED METAL-FILM 1K /- 0.5% 250mW 200V VISHAY COMPONENTS

50 ppm/DEG.C, AXIAL, {TAPED). EEA0-1KO-D-T-2
H222 247537824 RESISTOR-FIXED METAL-FILM 1K +- 0.5% 250mW 200V VISHAY COMPONENYS

50 ppmMEG.C, AXIAL, {TAPED), EEA0-1KG-D-¥-2
R223  24811/204 RESISTOR-FIXED METAL-FILM 20K +/- 1% 250mW 200V 80 VISHAY COMPONENTS

ppDEG.C, SURFACE MOUNTED, SiZE MINI-MELF, (8mm SMMO204-20K-1%50ppm
R224  24811/221 RESISTOR-FIXED METAL-FILM 100K +/- 1% 250mW 200V VISHAY COMPONENTS

50 ppm/DEG.C, SURFACE MOUNTED, SIZE MINLMELF, SMMO204-100K-1%50ppm
R225 24811197 RESISTOR-FIXED METAL-FEM 10K +/- 135 250mW 200V 50 VISHAY COMPONENTS

oprDEG.C, SURFACE MOUNTED, SIZE MINI-MELF, (8mm SMMO204-10K-1%50ppm
Rzes 248111191 RESISTOR-FIXED METAL-FEM BK62 +/- 1% 250mW 200V VISHAY COMPONENTS

56 pprvBEG.C, SURFACE MOUNTED, SEE MINFMELF, SMM0204-5K82-1%50ppm
R2z7 24814207 RESISTOR-FIXED METAL-FILM 27K4 +/- 1% 250mW 200V VISHAY COMPONENTS

50 pprDEG.C, SURFACE MOUNTED, SIZE MINI-MELF, SMM0204-27K4-1%50ppm
R228 24811224 RESISTOR-FIXED METAL-FEM 130K 4/~ 1% 250mW 200V VISHAY COMPONENTS

50 ppmyDEG.C, SURFACE MOUNTED, SIZE MINEMELF, SMMOZ04-130K-1%50ppm
H229  24811/201 RESISTOR-FIXED METAL-FILM 15K +- 1% 250mW 200V 50 VISHAY COMPONENTS

poyDEG.C, SURFACE MOUNTED, SIZE MINL-MELF, (8mm SMMO204-15K-1%50ppm
R230 24811179 RESISTOR-FIXED METAL-FILM 1K82 + 19% 250mW 200V VISHAY COMPONENTS

50 ppm/DEG.C, SURFACE MOUNTED, SIZE MINI-MELF, SMM0204-1K82-1%50ppm
A231 248111185 RESISTOR-FIXED METAL-FILM 8K25 +/- 1% 250mW 200V VISHAY COMPONENTS

50 pprvDEG.C, SURFACE MOUNTED, SIZE MINE-MELF, SMMO204-8K28-1%50ppm
Ra3z  25711/644 RESISTOR-VARABLE CERMET LINEAR, 100X 10% 500mW VISHAY COMPONENTS

206V 150 ppm/DEG.C, SINGLE-TURN, HORIZONTAL-PCB, TYA-100K-10%
R233 24753640 BESISTOR-FIXED METAL-FILM 4K32 +/- 0.5% 250mW 200V VISHAY COMPONENTS

50 pprvDEG.C, AXIAL, (LOOSE OR TAPED), EE.10-4K32-D-T-2
R234  24811/644 RESISTOR-FIXED METAL-FILM 38K2 +/- 0.1% 250mW 200V VISHAY COMPONENTS

15 pprvVDEG.C, SURFACE MOUNTED, SIZE MINI-MELF, SMMO204.-39K2-0.1%-15
R23%  24811/193 RESISTOR-FIXED METAL-FILM 6K81 +/- 1% 250mW 200V ViSHAY COMPONENTS

56 pprvDEG.C, SURFACE MOUNTED, SIZE MINI-MELF, SMMO204-8K81-1%50ppm
R236 248141197 RESISTOR-FIXED METAL-FILM 10K +/- 1% 250mW 200V 50 VISHAY COMPONENTS

ppe/DEG.C, SURFACE MOUNTER, SIZE MINIMELF, {8mm SMMO204-10K-1%500pm
R237 24811195 - RESISTOR-FIXED METAL-FEM 8K25 +/- 1% 250mW 200V ViSHAY COMPONENTS

50 pprvDEG.C, SURFACE MOUNTED, SIZE MINI-MELF, SMMO204-8K25-1%50ppm
H238  25711/638 RESISTOR-VARIABLE CERMET LINEAR, 13 10% 500mW 206V VISHAY COMPONENTS

156 ppr/DEG.C, SINGLE-TURN, HORIZONTAL-PCB, TYA1K-10%
H233  24811/245 RESISTOR-FIXED METAL-FILM 18 +/- 1% 250mW 200V 50 VIGHAY COMPONENTS

pomyDEG.C, SURFACE MOUNTED, SiZE MINEMELF, (8mm SMM0204-1M0-1%50ppm
R240  24811/602 RESISTOR-FIXED METAL-FILM 10K +/ (.1% 250mW 200V VISHAY COMPONENTS

15 ppevDEG.C, SURFACE MOUNTED, SIZE MINI-MELF, SMMG204-10K0-0.1%-15
R24t 24814862 BESISTOR-FIXED METAL-FILM 10K +/ 0.1% 250mW 200V VISHAY COMPONENTS

15 pomDEG.C, SUBFACE MOUNTED, SIZE MINLMELF, SMMO204-10K0-0.19% 15
R242 248117208 RESISTOR-FIXED METAL-FILM 24K3 +/- 1% 250mW 200V VISHAY COMPONENTS

50 ppavDEG.C, SURFACE MOUNTED, SIZE MINI-MELF, SMMO204-24K3-1%500pm:
H243  24811/202 RESISTOR-FIXED METAL-FILM 16K2 +/- 1% 250mW 206V VISHAY COMPONENTS

50 pomyBEG.C, SURFACE MOUNTED, SIZE MINLMELF, SMMO204-16K2-1%50ppm
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REPLACEABLE PARTS

Cir. iFR part Pescription Manufacturer Manufacturer's
Ref. aumber part number
Audio processor board B1/1 {(contd.)
A244 24811807 RESISTOR-FEXED METAL-FILM 20K +/- 0.1% 250mW 200V VISHAY COMPONENTS

15 ppm/DEG.C, SURFACE MOUNTED, SIZE MINI-MELE, SMMO204-20K0-G.1%-15
R24510 24B814/189 AESISTOR-FIXED METAL-FILM 4K75 +/- 1% 250mW 200V VISHAY COMPONENTS

H249 50 ppefDEG.C, SURFACE MOUNTED, SIZE MINI-MELF, SMMO204-4K75-1%50ppm

R250 248117211 RESISTOR-FIXED METAL-FILM 30K2 +/- 1% 250mW 200V VISHAY COMPONENTS

50 ppm/DEG.C, SURFACE MOUNTED, SIZE MINI-MELF, SMMO204-38K2-1%50ppm
H251 248111178 RESISTOR-FIXED METAL-FLM 1K82 +/- 1% 250mW 200V VISHAY COMPONENTS

56 ppm/DEG.C, SURFACE MOUNTED, SIZE MINI-MELF, SMMO204-1K62-1%50ppm
A252  24B11/601 RESISTOR-FIXED METAL-FILM 33K2 +/- 0.1% 250mW 200V VISHAY COMPONENTS

15 ppm/DEG.C, SURFACE MOUNTED, SIZE MINI-MELF, SMIM0204-33K2-6.1%-15
H253  24732/306 RESISTOR-FIXED METAL-FILM 6K +- 0.25% 260mW 200V VISHAY COMPONENTS

50 ppmiDEG.C, AXIAL, (YAPED). EE.10-6K0.C-T-2
R254 24753626 RESISTOR-FIXED METAL-FILM 2K +/- (.5% 250mW 200V VISHAY COMPONENTS

50 pprfDEG.C, AXIAL, (TAPED), EE0-2KG-D-T-2
R255  24753/624 RESISTOR-FIXED METAL-FILM 1K +/- 0.5% 250mW 200V VISHAY COMPONENTS

50 pprvEG.C, AXIAL, {TAPED), EE10-1KG-D-T-2
K256  24753/624 RESISTOR-FIXED METAL-FHM 1K 4/ 0.5% 250mW 200V VISHAY COMPONENTS

50 pprvDEG.C, AXIAL, (TAPED). EE0-1KG-D-T-2
R257 248141188 RESISTOR-FIXED METAL-FILM 4K75 +/- 1% 256mW 200V VISHAY COMPONENTS

50 ppm/DEG.C, SURFACE MOUNTED, SIZE MINI-MELF, SMM3204-4K75-1%50ppm
R258  24811/189 RBESISTOR-FIXED METAL-FEM 4K75 +/- 1% 250mW 200V VISHAY COMPONENTS

50 ppmMEG.C, SURFACE MOUNTED, SIZE MINF-MELF, SMM0204-4K75-1%50ppm
H280 248114165 RESISTOR-FIXED METAL-FILM £75R +/- 1% 250mW 200V VISHAY COMPONENTS

80 ppryDEG.C, SURFACE MOUNTED, SIZE MiNIMELF, SMMO204-475H-1%580ppm
HP60  24753/570 RESISTOR-FIXED METAL-FILM 8K82 +/- 0.5% 250mW 200V VISHAY COMPONENTS

50 ppmDEG.C, AXIAL, (TAPED). E£.10-6K02.D.1.2
R261 247320081 RESISTOBFIXED METAL-FILM 53K +/- 0.25% 250mW 200V VISHAY COMPONENTS

25 pomiDEG.C, AXIAL, (TAPED). EE 10-59K-C-1-8
HR262 248111190 RESISTOR-FIXED METAL-FILM 5K11 +/- 1% 250mW 200V VISHAY COMPONENTS

50 ppm(‘DEG.C. SURFACE MOUNTED, SIZE MINI-MELF, SMMG204-5K11-1%50ppm
R263 25711837 RESISTOR-VARIABLE CERMET LINEAR, 5008 10% 500mW VISHAY COMPONENTS

200V 150 ppmyDEG.C, SINGLE-TURN, HORIZONTAL-PCB, TYA-508R-10%
R284  24753/230 RESISTOR.-FIXED METAL-FILM 237K +/- 0.5% 250mW 200V VISHAY COMPONENTS

50 ppm/DEG.C, AXIAL, (TAPED). EE10-207K-D-T-2
R2es  24732/265 RESISTOR-FIXED METAL-FILM 19K6 +- 0.25% 250mwW VISHAY COMPONENTS

260V 25 ppmDEG.C, AXIAL, (TAPED), EE.10-19K6-C-T-¢
K286  24811/844 RESISTOR-FIXED METAL-FILM 39K2 +/- 0.1% 250mW 200V VISHAY COMPONENTS

15 ppm/DEG.C, SURFACE MOUNTED, SIZE MINIMELF, SMM0204-39K2-0,1%-15
R287 24811173 RESISTOR-FIXED METAL-FILM 1K +/- 1% 250mW 200V 50 VISHAY COMPONENTS :

ppm/DEG.C, SURFACE MOUNTED, SIZE MINIMELF, (8mm SMM0204-1KO-1%-50ppm
R270  24753/583 RESISTOR-FIXED METAL-FEM 61K9 4/ 0.5% 250mW 200V VISHAY COMPONENTS

50 ppm/IEG.C, AXIAL, (TAPED). EEIG-61K9-D-T-2
RITt 247321261 RESISTOR-FIXED METAL-FILM 58K +/- 0.25% 250mW 200V VISHAY COMPONENTS

25 ppmyDEG.C, AXIAL, (TAPED), EE.10-59K-C-T-9
H272 24811190 RESISTOR-FIXED METAL-FILM 5K11 +/- 1% 250mW 200V VISHAY COMPONENTS

50 ppm/DEG.C, SURFACE MOUNTED, SIZE MINEMELF, SMM0204-5K $1-1%50ppm
RT3 2HTNByT RESISTOR-VARIABLE CERMET LINEAR, 5008 10% 500mW VISHAY COMPONENTS

208V 150 ppm/DEG.C, SINGLE-TURN, HORIZONTAL-PCE, TYA-50013-10%
RB274  24753/230 RESISTOR-FIXED METAL-FILM 237K +/- 0.5% 250mW 200V VISHAY COMPONENTS

50 ppmyDEG.C, AXIAL, (TAPED). EE10-237K-D-T-2
275 24732/285 RESISTOR-FIXED METAL-FEM 19KB +- 0.25% 250mW VISHAY COMPONENTS

200V 25 pprvDEG.C, AXIAL, {TAPED). EE.10-19K5-C-1-9
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Audio processor board B1/1 {contd.)

R27T6  24811/844 RESISTOR-FIXED METAL-FILM 39K2 +/- 0.1% 250mW 200V

15 ppm/DEG.C, SURFACE MOUNTED, SIZE MINI-MELF,
RESISTOR-FIXED METAL-FELM 90K9 +/- 0.5% 260mW 200V
50 ppr/DEG.C, AXIAL, {TAPED),
RESISTOR-FIXED METAL-FILM 4758 +/- 1% 250mW 200V
50 ppm/DEG.C, SURFACE MOUNTED, SIZE MINI-MELF,

RESISTOR-FIXED METAL-FILM 4758 +/- 1% 250mW 200V
50 pprvDEG.C, SURFACE MOUNTED, SIZE MINIMELF,

R277  24753/378

R2T8 248117165

H279 248111165

A280 248117207 RESISTOR-FIXED METAL-FILM 274 +/- 1% 250mW 200V
50 ppmyDEG.C, SURFACE MOUNTED), SIZE MINI-MELF,
R8st 24811207 RESISTOR-FIXED METAL-FILM 27K4 +/- 1% 250mW 200V

50 ppm/DEG.C, SURFACE MOUNTED, SIZE MINLMELF,

RESISTOR-FIXED METAL-FILM 475R +/- 1% 250mW 200V

50 ppvDEG.C, SURFAGE MOUNTED, SIZE MINI-MELF,
RESISTOR-FIXED METAL-FILM 7K68 +- 0.1% 250mW 200V

15 ppm/DEG.C, SURFACE MOUNTED, SIZE MINI-MELF,
RESISTOR-FIXED METAL-FILM 332K +/- 1% 250mW 200V

§0 ppm/DEG.C, SURFACE MOUNTED, SIZE MINI-MELF,
RESISTOR-FIXED METAL-FILM 475R +/- 1% 250mW 200V

50 ppmyDEG.C, SURFACE MOUNTED, SIZE MINI-MELF,
RESISTOR-FIXED METAL-FILM 19K6 +/- 0.1% 250mW 200V

15 ponVDEG.C, SURFACE MOUNTED, SIZE MINEMELF,
RESISTOR-FIXED METAL-FILM 63K4 +/- 0.1% 250mW 200V

15 ppVDEG.C, SURFACE MOUNTED, SIZE MINIMELF,
RESISTOR-FIXED METAL-FILM 7K5 +/- 1% 250mW 200V 50

ppWDEG.C, SURFACE MOUNTED, SIZE MINI-MELF, (8mm
RESISTOR-FIXED METAL-FILM 7K5 +/- 1% 250mW 200V 50

poM/DEG.C, SURFACE MOUNTED, SIZE MINIMELF, (8mm
RESISTOR-FIXED METAL-FILM 15K +/- 1% 250mW 200V 50

ppm/DEG.C, SURFACE MOUNTED, SIZE MINI-MELF, (8mm
RESISTOR-FIXED METAL-FILM 12K1 +/- 1% 250mW 200V

50 ppm/DEG.C, SURFACE MOUNTED, SIZE MINi-MELF,
RESISTOR-FIXED METAL-FILM 6K81 +/- 1% 250mW 200V

50 ppVDEG.C, SURFACE MOUNTED, SIZE MING-MELF,
RESISTOR-FIXED METAL-FILM 1K21 +- 1% 250mW 200V

50 pom/DEG.C, SURFACE MOUNTED, SIZE MINIMELF,
RESISTOR-FIXED METAL-FILM 1K21 +/- 1% 250mW 200V

50 pomyDEG.C, SURFACE MOUNTED, SIZE MINIMELF,
RESISTOR-FIXED METAL-FILM 221K +- 1% 250mW 200V

50 ppm/DEG.C, SURFACE MOUNTED, SIZE MINEMELF,
RESISTOR-FIXED METAL-FILM 1K +/- 1% 250mW 200V 50

ppM/DEG.C, SURFACE MOUNTED, SIZE MINIMELF, (8mm
RESISTOR-FIXED METAL-FILM 10R +/- 1% 250mW 200V 50

ppm/DEG.C, SURFACE MOUNTED, SIZE MINIMELF, (8mm

R2gz 248111165

H283 24811/655

R284  24811/233

R285  24811/165

A2B6  24811/654

R287  24B11/856

R288 248111194

R28s 24811184

R290 248117201

R231 248111199

Heg? 24811403

R263 248111478

H294 248111178

A295  24811/22¢

288 24811173

R2G7 24814125

R2g9 248117245 RESISTORFIXED METALFILM 1M+ 1% 250mW 260V 50
ppmDEG.C, SURFACE MOUNTED, SIZE MINI-MELF, (8mm
RH300 24811228 RESISTOR-FIXED METAL-FILM 221K +/- 1% 250mW 200V

50 ppmyDEG.C, SURFACE MOUNTED, SIZE MINFMELF,

AESISTOR-FIXED METAL-FILM 332K +/- 1% 250mW 200V
50 ppmiDEG.C, SURFACE MOUNTED, SIZE MINEMELF,

RESISTOR-FIXED METAL-FiM 365K +/- 1% 250mW 200V
50 ppm/DEG.C, SURFAGE MOUNTED, SIZE MINI-MELF,

H30T 24814233

Ragz 248117234

Manufacturer Manufacturer's

part number

ViSHAY COMPONENTS
SMMO204-39K2-0.1%-15

VISHAY COMPONENTS
EE.10-90KS-D-T-2
VISHAY COMPONENTS
SMM0204-475R-1%50ppm
VISHAY COMPONENTS
SMM0204-475R-1%50ppm
VISHAY COMPONENTS
SMM0204-27K4-1%50ppm
VISHAY COMPONENTS
SMM0204-27K4-1%80ppm
VISHAY COMPONENTS
SMMO204-475R-1%50ppm
YISHAY COMPONENTS
SMMO204-7K68-0.1%-15
VISHAY COMPONENTS
SMM0204-332K-1%50ppm
VISHAY COMPONENTS
SMM0204-475R-1%50ppm
VISHAY COMPONENTS
5MMO204-19K5-0.1%-15
VISHAY COMPONENTS
SMMO204-B3K4-0.1%-15
VISHAY COMPONENTS
SMMG204-7K5-19650ppm
VISHAY COMPONENTS
SMMO204-7K5-1%50ppm
VISHAY COMPONENTS
SMMO204-15K-1%50ppm
VISHAY COMPONENTS
SMMO204-12K1-1%50ppm
VISHAY COMPONENTS
SMMO0204-6K81-1%50ppm
VISHAY COMPONENTS
SMM0204-1K21-1%50pprm
VISHAY COMPONENTS
SMMO204-1K21-1%50ppm
VISHAY COMPONENTS
SMMO204-221K-1%50ppm
YISHAY COMPONENTS
SMMO204-1K0-1%-50ppm
VISHAY COMPONENTS
SMMOZ04-10R-19%-50ppm
VISHAY COMPONENTS
SMMO204-1M0-1%50ppm
VISHAY COMPONENTS
SMMOZ04-221K-1%50pom
VISHAY COMPONENTS
SMMO204-332K-1%80ppm

VISHAY COMPONENTS
SMMO204-365K-1%50ppm
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H303

A304

R305

R308

R3G7

R308

A310

A312

R315

R320

R3at

H322

R323

ALA

TR0

TR150

TR230

X100

X101

24811217

24811/245

248111113

248111173

248111208

248111245

24661/549

248111165

24811/200

24811/189

24811/189

24811173

24811217

23486544

28487818

28453/829

28459/084

236420944

235421544

RESISTOR-FIXED METAL-FILM 88K1 +/- 1% 250mW 200V
50 ppmiDEG.C, SURFACE MOUNTED, SIZE MINI-MELF,

RESISTOR-FIXED METAL-FILM 1M /- 1% 250mW 200V 50

eom/DEG.C, SURFACE MOUNTED, SIZE MINI-MELF, (8mm
RESISTOR-FIXED METAL-FILM 3R32 +/- 1% 250mW 200V

50 ppnYDEG,C, SURFACE MOUNTED, SIZE MINI-MELF,
RESISTOR-FIXED METAL-FILM 1K +/- 1% 250mW 200V 50

ppm/DEG.C, SURFACE MOUNTED, SIZE MINHMELF, (8rnm
RESISTOR-FIXED METAL-FILM 33K2 +/- 1% 250mW 200V

50 ppmyDEG.C, SURFACE MOUNTED, SIZE MINI-MELF,
RESISTOR-FIXED METAL-FILM 1M +/- 1% 250mW 200V 50

pom/DEG.C, SURFACE MOUNTED, SIZE MINHMELF, (8mm
RESISTOR-NETWORK BUSSED, THICK-FILM, 22K 2% 600mW

50V 200 ppmvDEG.C, 15 RESISTORS, SURFACE MOUNTED,
RESISTOR-FIXED METAL-FILM 475R +/- 1% 250mW 200V

50 pprVDEG.C, SURFACE MOUNTED, SIZE MINFMELF,
RESISTOR-FIXED METALFILM 13K +/- 1% 250mW 200V 50

ppm/DEG.C, SURFACE MOUNTED, SIZE MINIMELF, (8mm
RESISTOR-FIXED METAL-FILM 4K75 +/- 1% 250mW 200V

50 ppm/DEG.C, SURFACE MOUNTED, SIZE MINEMELF,
RESISTOR-FIXED METALFILM 4KT75 +/- 1% 250mW 200V

50 ppmyDEG.C, SURFACE MOUNTED, SIZE MINIMELF,
RESISTOR-FIXED METAL-FILM 1K +/- 1% 250mW 200V 50

ppm/DEG.C, SURFACE MOUNTED, SIZE MIN-MELF, (8mm
RESISTOR-FIXED METAL-FILM 88K +/- 1% 250mW 200V

50 pp/DEG.C, SURFACE MOUNTED, SIZE MINEMELF,
RELAY REED, SINGLE-POLE NiO, 5V COIL, 500R -

CONTACTS 0.5A, 100V, INTERNAL DIODE, SPECIAL, PCB

TRANSISTOR NPN BIPOLAR BFS20... 20V 450MHz 200mW
25mA 40nFE MIN @ TmA, MARKING CODE G1, BURFACE

TRANSISTOR NPN BIPOLAR BC848B... 30V 200MHz 200mW
100mA 260hFE @ 2mA, NOISE 2dB @ 1KHz, MARKING COBE

TRANGISTOR N-CHANNEL-ENHANCE MOSFET BSTS2... 80V
308mW 175mA 78 SWITCH ON & OFF <10nS, MARKING CODE

FILTER HF, PCB-MOUNT, CERAMIC, RADIAL, 10.7MHz,
280kHz BWIDTH @ -3dB, 650kiHz BWHDTH @ -20d8, 330

FALTER HF, PCB-MOUNT, CERAMIC, RADIAL, 10.7MHz,
280kHz BIWIDTH @ -34B, 650kHz BAWIDTH @ -204B, 330

Manufacturer  Manufaciurer's

part number
VISHAY COMPONENTS
SMAM0204-68K1-1%50ppm
VISHAY COMPONENTS
SMMO0204-1M0-19%50ppm
VISHAY COMPONENTS
SMMO204-3R32-1%50ppm
VISHAY COMPONENTS
SMM0204-1K0-1%-50ppm
VISHAY COMPONENTS
SMMO0204-33K2-1%50ppm
VISHAY COMPONENTS
SMMO204-1MB-1%50ppm
VISHAY COMPONENTS
SOMC18-01.223.G-TUBE
VISHAY COMPONENTS
SMMO204-475R-1%50ppm
VISHAY COMPONENTS
SMM0204-13K-1%50ppm
VISHAY COMPONENTS
SMMO204-4K75-1%50ppm
VISHAY COMPONENTS
SMM0204-4K75-1%50ppm
VISHAY COMPONENTS
SMM0204-1KG-1%-50ppm
VISHAY COMPONENTS
SMM204-68K1-1%500pm
PICKERING ELECTRONIC
106-1-A-5/920D
PHILIPS
BFS2¢
PHILIPS
BCs48B
PHILIPS
BST82(TAPL & REEL}
MURATA ELECTRONICS
SFE10.7TMAS-A
MURATA ELECTRONICS
SFE10.7MAS-A



REPLACEABLE PARTS

Cir. IFR part Description Menufacturer Manufacturer’s
Ret. number pant nurmber

Audio processor B1/2

When ordering, prefix circuit reference with B1/2,

4483G-180 Compilate unit tssue 012
¢ 263867602 CAPACITOR CERAMIC 1uF4/10% 25V 1210 AvX CM32-X7R-105K-25-AT
ta G2
C3 263861875 CAPACITOR CERAMIC 10nF+/-10% 50V 0805 AVX 0805-5C-103-KAT-1A 0
108
Cib 2638675 CAPACITOQR CERAMIC 10nF+/-10% 50V 0805 AVX 0B05-5C-103-KAT-1A 0
to G
(28 26386/899 CAPAGITOR CERAMIC 100nF+10% 30V 1208 AVX 1206-5C-104-KAT-1A 0
16 C35
€37  26388/820 CAPACITOR CERAMIC 47pF +/-5% 50V 0805 AVX 0BOS-5A-4T0-JAT-1A 0
G383 26388/808 CAPACITOR CERAMIC 108nF4-10% 50V 1208 AVX 1206-5C-104-KAT-1A 0
to C41 _
Ch0 264211152 CAPACITOR ALUM 220uF4+/-20% 16Y RADIAL BC COMPS 2222-118-55221
1o G54
G52 264511010 CAPACITOR ALUM 100i+/-20% 8.3V 8.8mmB0Q RUBYCON 6.3-REV-100
083 264217152 CAPACITOR ALUM 220uF +-20% 16V RADIAL, BC COMPS 2222-116:55221
o C54
€85 26451/005 CAPACITOR ALUM 22uF+/-20% 6.3V 4.3mm8G AUBYCON 6.3-REV-22-M-0450
C56 26451001 CAPACITOR ALUM tuF+/-20% 50V 4.3mmSQ RUBYCON 50-REV-1-M-0450
CE7  26386/899 CAPACITOR CERAMIC 100nF+/~10% 50V 1206 AVX 1266-5C-104-KAT-1A ¢
(58  26386/875 CAPACITOR CERAMIC 10nF+/-10% 50V 68085 AVX (805-5C-103-KAT-1A ¢
el  26451/006 CAPACITOR ALUM 22uF+/-20% 18V 5.3mmSQ RUBYCON 18-REV-22
{61 26385/814 CAPACITOR CERAMIC 18pF+/-5% 50V 0805 AVX 0805-5A-150-JAT1A 0
ta 62 ’
63 26343447 CAPACITOR GERAMIC 330pF4/-2% 83V RADIAL BC COMPS 2222-678- or 2222-68
64 26343432 CAPACITOR CERAMIC 150pF+/-2% 83V RADIAL BC GOMFS 2202-678 or 2222-68
{65 26343921 CAPACITOR CERAMIC 1.2nF+/-1% 63V RADIAL SYFER B121N-063-0122-FC
€66 26343434 CAPACITOR CERAMIC 68pF+/-2% 63V RADIAL BC COMPS 2222-678- or 2222-68
C7G 26343/043 CAPACITOR CERAMIC 10nF+/-1% 50V RADIAL 8YFER B121N-080-0103-F-C
cH 26343/935 CAPACITOR CERAMIC 4.7nF /1% 63V RADIAL SYFER 8121N-063-0472.FC
G722 264517003 CAPAGITOR ALUM 10uF +/-20% 16V 4.3mmSG RUBYCON 16-REV-10-M-0450
€73 26343447 CAPACITOR CERAMIC 330pF+/-2% 63V RADIAL BC COMPS 2222-678- or 2222-68
C74 26343432 CAPACITOR CERAMIC 150pF+-2% 83V RADIAL 80 COMPS 2222-678- or 2222-68
C75 263430921 CAPACITOR CERAMIC 1.2nF+/-1% 83V RADIAL SYFER 8121N-063-0122-FC
C78  26343/434 CAPACITOR CERAMIC 68pF+/-2% 63V RADIAL BC COMPS 2222-678- or 2220-68
€77 26451001 CAPACITOR ALUM 1uF+/-20% 50V 4.3mmSQ RUBYCON 50-REV-1-M-0450
€78 26386/809 CAPACITOR CERAMIC 100nF+/-10% 50V 1206 COAVX 1206-5C-104-KAT-1A 0
Gre 26451003 CAPAGITOR ALUM 10uF+/-20% 16V 4.3mmSQ RUBYCON 16-REV-10-M-0450
80 26386/818 CAPACITOR CERAMIC 33pF+/5% 50V 0805 AVX (805-5A-330-JAT-1A 0
1o 81 -
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REPLACEABLE PARTS

Cir. iFR part
Ref. number

Pescription

Audio processor board B1/2 (contd.)

g2 26386/832
C83  28451/001
B4 26386/871
CBS  26386/863
B8 26386/818
€87  26386/814
G885  26345/943
CB9  26386/878

€90 26386818

ot 26451/006
{82 28386/875
o £93
Cod  2B3B8/MEET
o5 26386/m18
e 26481008
€97 26343788
98 26451/006
1o G99
CI00 26451004
G101 28386/777
C102  2B451/00¢
C103  268386/777
C104  28366/863
C1058 28386777
C106  26386/863
G107  26386/777
C108  26386/863
C109 283867777
C110 263867883
te G
12 263857777
{113 26386/863
Ci114  2B388/777
to G118
G120 26386/863
Ci2t 26386777
o122
C123  28386/863
C126  28386/777
C127  25386/824
to G128
C120  25386/808
G150 263067177
{131  26385/863
to 133
Ci134 26388777
10 C136

CAPACITOR CERAMIC 470pF+/-5% 50V 0805
CAPACITOR ALUM 1uF+/-20% 50V 4.3mmS0
CAPACITOR CERAMIC 4.70F+/-10% 50V 0805
CAPACITOR CERAMIC 1nF+/-10% 50V 0805
CAPACITOR CERAMIC 33pF+/-5% S0V 0805
CAPACITOR CERAMIC 15pF+/-5% S0V 0805
CAFACITOR CERAMIC 10nF+/-1% 50V RADIAL
CAPACITOR CERAMIC 10nF+/-10% 50V 0805
CAPACITOR CERAMIC 33pF+/-5% 50V 8805
CAPACITOR ALUM 22uF +/-20% 16V 5.3mmSQ
CAPACITOR CERAMIC 10nF +-10% 50V 0805

CAPACITOR CERAMIC 2.2nF+/-10% 50V 0805
CAPACITOR CERAMIC 33pF+/-5% 50V 0805
CAPACITOR ALUM 47uF4/-20% 15V 6.6mm3Q
CAPACITOR CERAMIC 680pF+/-5% 50V 0805
CAPACITOR ALUM 22uF+/-20% 18V 5.3mmS0

CAPACITOR ALUM 1uF+/-20% 50V 4.3mm8Q
CAPACITOR CERAMIC 47nF+/-20% B3V 1206
CAPACITOR ALUM 1uF+/-20% 50V 4.3mm5Q
CAPAGITOR CERAMIC 47nF+/-20% B3V 1206
CAPACITOR CERAMIC 1nF+/-10% 50V 0805
CAPACITOR CERAMIC 47nF+/-20% 63V 1206
CAPACITOR CERAMIC 1nF+/-10% 50V 0805
CAPACITOR CEBAMIC 47nF+/-20% 83V 1206
CAPACITOR CERAMIC tnF+/-10% B0V 0805
CAPACITOR CERAMIC 47nF+/-20% 63V 1206
CAPACITOR CERAMIC triF+/-10% B0V 0805

CAPACITOR CERAMIC 47nF +/-20% 83V 1208
CAPACITOR CERAMIC 1nF+/-10% S0V 0805
CAPACITOR CERAMIC 47nF+/20% 83V 1208

CAPAGITOR CERAMIC 1aF+/-10% S0V 080§
CAPACITOR CERAMIC 47nF+/-20% 63V 1206

CAPAGITOR CERAMIC tnF+/-10% 50V 0805
CAPACITOR CERAMIC 47nF+/-20% 63V 1206
CAPACITOR CERAMIC 100pF+/-5% 80V 0805

CAPACITOR GERAMIC 4.7pF+/0.5pF 80V 0805
CAPACITOR CERAMIC 47nF+/-20% 83V 1208
CAPACITOR CERAMIC 1nF+/-10% 50V 0805

CAPACITOR CERAMIC 47nF+420% 863V 1208

Manufacturer

AVX
RUBYCON
AVX

AVX

AVX

AVX
SYFER
AVX

AVX
HUBYCON
AVX

AVX

AVX
RUBYCON
SYFER
RUBYCON

RUBYCON
PHYCOME
RUBYCON
PHYCOMP
AVX
PHYCOMP
AVX
PHYCOMP
AvX
PHYCOMP
AVX

PHYCOMP
AVX
PHYCOMP

AVX
PHYCOMP

AVX
PHYCOMP
AVX

AVX
PHYCOMP
AVX

PHYCOMP

Manufacturer's
part number

0805-bA-471-JAT-1A0
S0-REV-1-M-0450
0808-8C-4T2-KAT-1A ¢
0B05-5C-102.KAT-1A 0
0805-5A-330-JAT-tA0
0805-5A-180-JAT-tA 0
8121N-056-0103-F-C
0805-5C-103-KAT1A ¢
(805-5A-330-JAT-1A 0
16-REV-22
0805-50-103-KAT-1A ¢

0805-5C-222-KAT-1A 0
0805-5A-330-JAT-1A 0
16-REV-47
0805--050-08814-C-T
16-BEV-22

50-REV-1-M-0450
1208-2R-473-K9-820D
50-HEV-1-M-0450
1206-2R-473-K9-820D
0805-5C-102-KAT-1A ¢
1206-2R-473-K9-820D
0805-5C-102-KAT-1A 0
1206-21-473-K9-820D
0805-5C-102-KAT-1A ¢
1206-2R-473-K3-B20D
0805-5C-102-KAT-1A ¢

1206-2H-473-K9-B20D
0805-50-102-KAT-tA 0
1206-2R-473-K9-B20D

. 0805-50-102KAT-1A0

1206-2R-473-K8-6200

0B05-5C-162.KAT-1A 0
1208-2R-473-Ke-B20D
0805-5A-101-JAT-1A ¢

GH05-5A-4HT7-DAT-1A 0
1206-2R-473-K$-B20B
(805-5C-102.KAT-1A 0

1208-2R-473-K8-B20D
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REPLACEABLE PARTS

Cir. ¥R part
Ref. number

Description

Audio processor board B1/2 (comtd.)}

{137 26386/8%9
(138
G140 265821432
G141 26386/889
142 26386/760
Ci44  26451/003
C150  256386/824
o G151
182 R638eITT?
{153 26386/863
C154  26386/827
G155  26386/830
C156  26388/777
C157  26386/898
to G158
G160 26388777
G161 26386/826
0162  26386/824
Ci63  26386/830
{184 26386/824
€165 26386/777
{166 264511010
C167  26343/435
w0 C168
G189 26386/760
C170 283431923
C171 2683431937
C172  26343/935
€175 264514008
£180  26386/809
to G181
€182  26343/943
€183 253437811
C184 263434438
C186 26343917
€187 263867760
€188 263867875
to C188
£181 26386092
200 26386/899
201 26386/800
G20z 28386/875
C204  28451/006
fo 0205
(206 28386/808
G210 28451/010
to C212

[

CAPACITOR CERAMIC 100nF+/-10% 80V 1206

CAPACITOR POLYESTR 1uF+/-10% 50V RADIAL
CAPACITOR CERAMIC 1000F+/-10% S0V 1206
CAPACITOR CERAMIC 220nF+4-10% 50V 1210
CAPACITOR ALUM 10uF +/-20% 16V 4.3mmSQ
CAPACITOR CERAMIC 100pF+-5% B0V 0805

CAPACITOR CERAMIC 47nF+/-20% B3V 1206
CAPACITCR CERAMIC 1nF+/-10% 50V 0805
CAPACITOR CERAMIC 180pF+/-8% S0V 0805
CAPACITOR CERAMIC 330pF+/-5% B0V 0805
CAPACITOR CERAMIC 47nF+/-20% B3V 1208
CAPACITOR CERAMIC 100nF+/-10% 50V 1206

CAPACITOR CERAMIC 47nF+/-20% B3V 1206
CAPACITOR CERAMIC 150pF+/-6% 50V 0805
CAPACITOR CERAMIC 100pF+/-5% 50V 0805
CAPACITOR CERAMIC 330pF+/-5% 50V 0805
CAPACITOR CERAMIC 100pF+/-5% 50V 0805
CAPACITOR CERAMIC 47nF+/-20% 53V 1206
CAPAGITOR ALUM 100uF+/-20% 6.3V 8.5mmS8Q
CAPACITOR CERAMIC 220pF+/-2% 83V RADIAL

CAPACITOR CERAMIC 220nF+-10% 50V 1210
CAPACITOR CERAMIC 1.5nF+/-1% 83V BADIAL
CAPACITOR CERAMIC 5.8nF+/-1% 63V RADIAL
CAPACITOR CERAMIC 4.7nF +/-1% 63V RADIAL
CAPACITOR ALUM 22uF+/-20% 6.3V 4.3mmS8Q
CAPACITOR CERAMIC 100nF +/-10% BOV 1206

CAPACITOR CERAMIC 10nF+/-1% 50V RADIAL
CAPACITOR CERAMIC 470pF+/-1% 83V RADIAL
CAPACIFOR CERAMIC 120pF+/-29% 83V RADIAL
CAPAGITOR CERAMIC 820pF+/1% 63V RADIAL
CAPACITOR CERAMIC 220nF+/-10% 50V 1210
CAPAGITOR CERAMIC t0nF+/-10% 50V 0805

CAPACITOR CERAMIC 330niF+/10% 50V 1812
CAPACITOR CERAMIC 100nF+/-10% 50V 1206
CAPACITOR CERAMIC {pF+/-0.50F 50V 0805
CAPACITOR CERAMIC 10nF+/-10% S0V 0805
CAPACITOR ALUM 22uF+/-20% 16V 5.3mmSQ

CAPACITOR CERAMIC 4,7pF+/-0.5pF 80V 0805

-CAPACITOR ALUM 100uF+/-20% 6.3V 6.8mmSG

Manufacturer

AVX

AVX
AVX
PHYCOMP
RUBYCON
AVX

PHYCCMP
AVX
AVX
AVX
BHYCOMP
AVX

PHYCOMP
AVX
AVX
AVX
AVX
PHYCOMP
RUBYCON
BC COMPS

PHYCOMP
SYFER
SYFER
SYFER
BUBYCON
AVX

SYFER
SYFER

BC COMPS
SYFER
PHYCOMP
AVX

PHYCOMP
AVX
AVX
AVX
RUBYCON

AVX
RUBYCON

Manufacturer's
part numbaer

1206-5C-104-KAT-1A 0

BF074-0-0105-KDC
1206-5C-104-KAT-1A 0
1210-2R-224-K9-BBC
16-REV-10-M-0450
0805-5A-101-JAT1A 0

1206-2R-473-K9-B20D
0805-5C-102-KAT-1A0
0B05-5A-181-JAT-1A 0
0B05-5A-331-JAT-1A ¢
1206-2R-473-K8-B20D
1208-5C-104-KAT1A 0

1206-2R-473-K9-B20D
DBOS-BA-151-JAT-1A0
0B05-5A-101-JAT-1A 0
{B05-5A-3131-JAT-1A 0
0BO5-5A-101-JAT-1A0
1206-2R-473-K9-B20D
6.3-REV-100
2422-678- or 2222-68

1210-2R-224-K8-BBC
8121N-083-0152-FC
8121N-083-0562.FC
B121N-663-0472-FC
8.3-REV-22-M-0450
1206-5C-104-KAT-1A 0

8121N-050-0103-F-C
B12IN-0E3-0474-F-L
2022-678- or 2222-68
8121N-083-0821-FC
1210-2R-224-K9-B8C
0805-5C-103-KAT-1A &

1812-28-334-K9BB
1206-5C104-KAT1A 0
0805-5A-1R0-DAT-1A 0
0805-50-103-KAT-1A0
16-REV-22

0805-5A-4RT-DAT-1A 0
6.3-REV-100
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REPLACEABLE PARTS

Cir. IFR part
Ref. number

Description

Audio processor board B1/2 (conid.}

C13 284211117
0 G214
G218 26386818
o G219

220 26386/760
$221  26343/438
222  256343/438
€230 284211152
to C231
232 26451/005
€234  26386/899
10 £238
G241 264211153
C242  26386/899
€243 264211153
G244  26385/809
(250  2B38A/87S
o 0255
C260 263867816
€261  26343/935
to C264
€285  26386/760
Cag7 264511010
€268  26386/818
C26%  26386/815
€270 283437788
G271 26386875
0 G215
G218 263861875
279  26388/867
280  2p582/426
{281 26582/440
(282 28343/943
to G287
{288 268343021
289  25386/881
(230  26386/832
201 263884877
£282  26386/875
253  26386/86%
284  263B6/863
{285 268388/758
{296  26388/863
to G287
298 26451003
299 2B386/760
C300 263861777

CAPAGITOR ALUM 100uF +/-20% 18V RADIAL
CAPACITOR CERAMIC 22pF+/-5% 50V 0805

CAPACITOR CERAMIC 220nF+/-10% 50V 1210
CAPACITOR CERAMIC 120pF +/-2% 83V HADIAL
CAPACITOR CERAMIC 270pF +/-2% 83V HADIAL
CAPAGITOR ALUM 220uF +/-20% 18V RADIAL

CAPACITOR ALUM 22uF+/-20% 6.3V 4.3mmSC
CAPACGITOR CERAMIC 100nF+-16% 50V 1206

CAPAGITOR ALUM 470uF +/-20% 6.3V RADIAL
CAPACITOR CERAMIC 108nF4+/10% 50V 1208
CAPACITOR ALUM 470uF+/-20% 8.3V RADIAL
CAPACITOR CERAMIC 108nF+/-10% 50V 1208
CAPACITOR CERAMIC 10nF+/10% 50V 08035

CAPACITOR CERAMIC 22pF+/-5% 50V 0805
CAPACITOR CERAMIC 4.7nF+/-1% 83V RADIAL

CAPACITOR CERAMIC 220nF+/-10% 50V 1210
CAPAGITOR ALUM 100uF+/-20% 6.3V 6.6mmSQ
CAPACITOR CERAMIC 33pF+/-5% 50V 0805
CAPAGITOR CERAMIC 22nF+/-5% 50V 0805
CAPACITOR CERAMIC 880pF+/-5% 50V 0805
CAPACITOR CERAMIC 10nF +/-10% 50V 0865

CAPACITOR CERAMIC 10nF+/-10% 50V 0805
CAPAGITOR CERAMIC 2.2nF+/-10% 50V 0805
CAPACITOR POLYESTR 10nF+/-10% 62V RADIAL,
CAPACTTOR PCLYESTR 4.70F+/10% 63V RADHAL
CAPACTTOR CERAMIC 10nF+/-1% 50V RADIAL

CAPACITOR CERAMIC 1.2nF+/-1% B3V RADIAL
CAPACITOR CERAMIC 30nF+/-10% 50V 1210
CAPACITOR CERAMIC 470pF+/-5% 50V 0805
CAPACITOR CERAMIC 18nF+/-10% 50V 0808
CAPACITOR CERAMIC 10nF+/-10% 50V 0805
CAPACITOR CERAMIC 1.5nF+/-10% 50V 0805
CAPACITOR CERAMIC 1nF+/-10% 50V 0805
CAPACITOR CERAMIC 22nF+-20% 50V 1206
CAPACITOR CERAMIC 1aF+/-10% 50V 0805

CAPACITOR ALUM 10uF+/-20% 18V 4.3mmSQ
CAPACITOR CERAMIC 220nF+/-10% 50V 1210
CAPACITOR CERAMIC 47nF+/-20% 63V 1208

Manufacturer Manufacturers

RUBYCON

AVX

PHYCOMP
BC COMPS
BC COMPS
BC COMPS

RUBYCON
AVX

BC COMPS
AVX
8C COMPS
AVX
AVX

AvX
SYFER

PHYCOMP
RUBYCON
AVX

AVX
SYFER
AVX

AvX
AVX
AVX
AVX
SYFER

SYFER
SYFER
AVX

AVX

AVX

AVX

AVX
PHYCOMP
AVX

RUBYCON
PHYCOMP
PHYCOMP

part nurmber

16-M87-100-M

0805-0A-220-JAT-1A 0

1210-2R-224-KS-BBC
2222-578- or 222268
2222-678- or 222268
2222-118-55221

8.3-REV-22-M-0450
1206-5C-104-KAT-1A 0

2222-036-53471
1208-5C-104-KAT-1A 0
2222-036-53471
1206-5C-104-KAT-1A 0
0806-5C-103-KAT-1A 0

(805-5A-220-JAT-1A 0
B1Z2IN-063-0472.FC

1210-2R-224-K8-BBC
8.3-REV-10¢
0805-5A-330-JAT-1A 0
(0805-5A-220-JAT-1A 0
0805--080-06814-C-F
0BGE-5C-103-KAT-1A 0

0805-5C-103-KAT 1A ¢
0805-5C-222-KAT-1A 0
BF014-D-0103-KBC
BF4-D-0472-KDC
8121N-050-0103-F-C

B1ZIN-083-0122.FC
1210-1-050-0333K-X-T
Q805-5A-471-JAT-1A0
0805-5C-163-KAT-1A 0
0808-5C-103-KAT-1A0
0B05-5C-152.KAT-1A 0
0805-5C-102-KAT-1A 0
1206-2R-223-K9-BBC
0808-5C-102-KAT-1A 0

16-REV-10-M-0450
1210-2R-224-KG-BBC
1206-28-473-K8-B200
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REPLACEABLE PARTS

Cir. IFR part
Ref, rember

Description

Audio processor board B1/2 (contd.)

G301 263861875
G302 28421183
303 28451010
G304 264217153
308 26386/899
te C308

€307 26451/005
€308  26386/875
C309 263867867
G0 26386/875
10 G314

{387  28343/448
to G368

M 283717494
b2 283571030
D3

P4 283717484
D40 28383003
Dre 28383/534
o7 28383/936
Moo 28383932
te D105

{06  2B3B4/005
to D111

iS50 28083/9%
{480 28383/936
to D182

D200 283837934
1o D261

D300 28383934

i1 28469/838
612

f0IC2

05 284614005
to iC6

Ic7 28462/638
18 284667390
Iy 28461437
10 1010

icH 28461/413
012 28461412

013 28461/999
015 28481/846
oiCi6

IC17 284614143

CAPACITOR CERAMIC 10nF+/-10% 50V 0805
CAPACITOR ALUM 470uF+/-20% 6.3V RADIAL
CAPACITOR ALUM 100uF +/-20% 6.3V 6.5mmSQ
CAPACITOR ALLIM 470uF+/-20% 8.3V RADIAL
CAPACITOR CERAMIC 100nF+/10% 50V 1206

CAPACITOR ALUM 22uF4/-20% 6.3V 4.3mm8Q
CAPACITOR CERAMIC 10nF+/-10% 50V 6805
CAPACITGR CERAMIC 2.2nF+/-10% 50V 0805
CAPACITOR CERAMIC 10nF+/-10% 50V 0805
CAPACITOR CERAMIC 180pF+/-2% 83V RADIAL
BIODE 1NB2S.. VOLTAGEREF 6.2V AXIAL DG-7

BIODE 4004., RECTIFIER4Q0Y S/M MELF

PIODE 1N825.. YOLTAGEREF 6.2V AXIAL DO7

DIODE BAVOS.. SMALL-SIGDUAL 70V MKD-A7 S0OT-23

DICDE 114148.. SMALL-SIGS0V MIN--MELF

DICDE LL1038.. SMALL-SIGSCHTKY 30V MINI-MELF

DIODE HBMP-3816.. PIN10GV MKD-EOL 80T-23

DIODE BAS92.. BAND SWTGH35V MKD-§ 50D-323

DIODE LL103B.. SMALL-SIGSCHTKY 30V MINI-MELF
DICDE LL103B.. SMALL-SIGSCHTKY 30V MINI-MELF

DIODE LL4148.. SMALL-SIGH0V MINL-MELF
BIOBE L1.4148., SMALL-BIGSGV MINI-MELF

[C-DIGITAL ARRAY-LOGICAMIE?03-012.. PLCC-68

IC-ANALOG D/A-CONVERTER?524., S0-16

IC-DIGITAL FLIP-FLOP-DT4HCT4. DUAL 5014
IC-DIGITAL NAND-GATE74MC00., QUAD S0-14
IC-ANALOG OP AMP5534.. S0-8

[C-ANALOG OP AMPTLO74.. QUAD 5014
IC-ANALOG OF AMPTLO72.. BUAL 80-8
IC-ANALOG SWITCHDG441.. QGUAD 8016
IC-ANALOG D/A-CONVERTER?545.. S0-20

IC-ANALOG OP AMPTLE74.. QUAD 80O-14

Manufacturer  Manufacturer's
part rumber

AVX : 0805-5C-103-KAT1A ¢
8C COMPS 2222-036-53471
RUBYCON §.3-REV-100
BC COMPS 2222-036-53471
AVX 1206-5C-104-KAT-1A 0
RUBYCON 8.3-REV-22.M-0450
AVX (B05-5C-103-KAT-1A 0
AVX 0805-50-222.KAT-1A 0
AVX 0805-50.103-KAT-1A 0
8C COMPS 2222-678- or 222268
MICROSEM: 1NB25 or A {52mm TAP
GENERAL SEMI GL41G-48
MICROSEM TNB25 or A {82mm TAP
FAIRCHILD BAV9S
GENERAL SEMI {14148
GENERAL SEM|  LLI0SB-TF(TAPE)
AGILENT HEMP-3810-TR1
INFINEON BABGZ-EB327
GENERAL SEM|  L11038-7F(TAPE)
(GENERAL SEMI LL1038-7F(TAPE}
GENERAL SEM! 114148
(GENERAL SEM! 114148
AMERICAN MICROSYSTEM  AMIBT03-
MAXIM MX75241CSE
BHILIFS TAHC 74D
ON SEM MC74HCO0D o AD
PHILIPS NEB534D
STMICRO TLO74CD
STMICRO TLo72CD
MAXIM DG441DY
ANALOG ADT545AKR
81 MICRC TLG74CD
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REPLACEABLE PARTS

Cir. IER part Description Menufacturer Manufacturer's
Ref. number part rumber
Audio processor board B1/2 (contd.}

IC18  28461/845 IC-ANALOG SWITCH74HC4316.. QUAD 80-16 PHILIPS 74HC4316D
iC1g 28481405 IC-ANALOG AUDIO-AMPTDAZ030.. 5-PIN T0O-220 STMICRO TDA2G3GH
020 26461/846 IC-ANALOG D/A-CONVERTERTS4S.. 50-20 ANALCG ADTH45AKR
IC21 28461413 IC-ANALOG OP AMPTLO74. QUAD 8014 81 MICRO TLO74CD

IC22  28461/999 IC-ANALOG SWITCHDGA441.. QUAD 5018 MAXIM BG441DY

IC23 28461413 IC-ANALOG OP AMPTLOT4.. QUAD 80-14 STMICRO TLO74CD

(C24  2B461/899 IC-ANALOG SWITCHDG441., QUAD SO-18 MAXIM 'BG441DY

IC258  2B461/846 IC-ANALOG [)A-CONVERTERTS4S5.. 80-20 ANALOG ADT545AKR
IC26 28461413 IC-ANALOG OP AMPTLO74.. QUAD 8O-14 57 MICRO TLO74CD

IC27  28461/846 IC-ANALOG D/A-CONVERTERTS45.. 80-20 ANALCG AD75458KR
028  2B4614005 IC-ANALOG D/A-CONVERTER7524., 50-16 MAXM MIXT7524JCSE
029  28451/889 IC-ANALQG SWITCHIXG441.. QUAD SO-18 MAXM D441DY

1080 284821157 C-DIGITAL FLIBFLOP-D744C377.. OCTAL 50-20 PHILIPS T4HCITID
052 284854055 C-DIGITAL BECDR/DEMPLEXT4H(138.. 80-18 PHILIPS 74401380

0 1053

054 2B48G/057 ICDIGITAL INVERTERTAHCO4.. MEX S0-14 ON SEMI MCT4HCO4D or AD
085 284821157 15-DIGITAL FLIP-FLOP-D74HGC377.. OCTAL 80-20 PHILIPS T4HCITID

0 1058 :

060 284817774 IC-ANALOG VOLTAGE-REGT8LO5AC.. SO-8 NATIONAL SEMI LM7ELOSACM
{C61  28461/780 [C-ANALOG VOLTAGE-REGY9L0SAC.. 8C-8 STWNICRO L79L05ACZ
IC70 284814412 IC-ANALOG OP AMPTLO72.. DUAL 508 57 MICRO TLO72CD

G711 284617421 IC-ANALGG VOICE-AMPSLE270C.. DIL-8

IC100  28481/431 IC-ANALOG VIDED DIFF AMPS582.. 50-8 NATIONAL SEMI LM592M

G101 28461/844 IC-ANALOG MOD/DEMODULATR1486.. 8014 NATIONAL SEMI La496M
ICi02 28461532 (C-ANALOG OP AMPTBA120T.. DIL-14

(0103 284B1/459 IC-ANALOG QP AMPTLO32.. DUAL 808 TEXAS TLO32CB({TUBE)
IC104  2B466/390 IC-BAGITAL NAND-GATE74HCC0.. QUADR 80-14 ON SEMI MC74HCO0D or AD
IC105  28466/414 IC-DIGITAL EXCLUSIVE.OH74MCS6.. QUAD 8014 BHILIPS 74HCE8D

1106 2848000832 IC-DIGITAL INVERTERT4HC14. HEX 50-14 PHILIPS TAMCI4D
G107 284881325 1C-DIGITAL ELIP-FLOP-MONT4HC4538.. DUAL 8G-16 PHILIPS 74HC45380
IC108  28461/413 IC-ANALOG OF AMPTLO74.. QUAR 50-14 STMICRO TLOT4CD
10108 2846Y/845 IC-ANALOG SWITCH74HC4318., QUAD 80-16 PHILIPS T4HCA316D

W0 IC110

G260 28461127 IC-ANALOG OP AMPAD711KR.. 50-8 ANALOG ADT11KH

10201 28461411 IC-ANALOG OF AMPTLOTY.. S0-8 8T MICHO TLo7TCh

10202 28461/808 IC-ANALOG OP AMPOP249., DUAL S0-8 ANALOG OP249GS
0203 28461437 IC-ANALOG OP AMPS534.. 50-8 PHILIES NESS34D

0204 284811412 IG-ANALOG OP AMPTLO72.. DUAL 50-8 ST MICRO TLO72CD

10206 28481/41% IC-ANALOG OP AMPTLOTI. 808 ST MICRO TLOTACD

G206 284617459 IC-ANALOG OP AMPTLO32., DUAL SO-8 TEXAS TLQ32CDITUBE)
f 10207

0208 20461/413 {C-ANALOG OP AMPYLO74.. QUAD 80-14 81T MICRO TLOTACD
0208 2s481/412 1C-ANALOG OP AMPTLO72.. DUAL SC-8 STMICRO 07200

0210 284815029 IC-ANALOG SWITCHDG211.. QUAD 8018 ANALOG ADG211AKR
IC211  28461/999 IC-ANALOG SWITCHDGA41,, QUAD SO-18 MAXM DGA41BY

o i0212

0213 284614028 IC-ANALOG SWITCHDG211.. QUAD 80-18 ANALCG ADG211AKH
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REPLACEABLE PARTS

Cir. IFR part
Ref. number

Description

Audio processor board B1/2 (contd.)

to G244

0215  28481/845
216 28481/029
o iIC217

G218 28461845
to IC219

0220 28461/413
0221 284514086
0222  28489/543
to G223

0224 28461/837
10225 28466/390
10226 28484175
o 10227

IC228 28461412
G229  2B461/437
IC230  28486/393
023t 28461/493
025  28465/055
G252 28482N87
{0 IC257

{0258 284854056
{0259 26488/390
301 2846871100
0302 2B460/095
0303 20466/241
0304 284641184
0310 28468/052

L1 23642/555
152 23842/909
L1506 23642/628
L1680 23542528
LIt 3842719
L1682 20642526
L180 23542524
L23¢ 23842711
o L232

FLN 23444334

24811/168
25T48/566
24811/607
24811/602

HERZ

o R
R? 24811187

IC-ANALOG SWITCH74HC4316.. QUAD S0-18
IC-ANALOG SWITCHBG211.. QUAD 8018

IC-ANALOG SWITCH74HCA318.. QUAD 8C-18

[C-ANALOG OF AMPTLO74.. QUAD S0-14
IC-ANALOG FILTERTLCO4.. S0-8
IC-DIGITAL COUNTER74HC390.. DUAL 8016

IC-ANALOG PHASE-LCK-LOOPT4HCAD4BA.. S0O-18
IC-DIGITAL NAND-GATEY4HC00.. QUAD 80-14
IC-DIGITAL COUNTER74MHC181.. SO-16

IC-ANALOG OP AMPTLO72.. DUAL 808
IC-ANALOG OP AMP5534.. SO-8

1G-DIGITAL NAND-GATE74MC132.. QUADB 80-14
C-ANALCG AUDIO-AMPLM386.. S0-8
IC-DIGITAL DECDIR/DEMPLEXT4HC138.. 5016
IC-BIGITAL FLIP-FLOP-BT4HC3T7 .. GCTAL 5020

IC-DIGITAL DECDR/DEMPLEX74HC 138, DUAL SO-18
IC-DIGITAL NAND-GATE74HCO0.. QUAD S0-14
IC-MICRO CONTROLLERS82C54.. PLCC-28
IC-DIGITAL BFR/LINE-DRVR74HC126.. QUAD S0O-14
IC-DIGITAL NOR-GATE74HC02.. QUAD S0O-14
IC-DIGITAL COUNTER74HC 181, S0-18

(C-DIGITAL BUFFERT4HC365.. HEX SO-16

INDUCTOR 10uH 10%LACQUER-COAT AXIAL

WOUND INBUCTOR WIDEBANDHF CHOKE BEAD CORE 257N

INDUCTOR 47uH 5%MOULDED 3.2x2.5mm
INBUCTOR 47uH 5%MOULDED 3.2x2.5mm
INBUCTOR 220uH 5%MOULDED 3.242.5mm
INDUCTOR 470ut 10%MOULDED 3.2x4.5mm
INDUCTOR 1mH 10%MOULBED 3.2x4.5mm
INDUCTOR 2.2uH 5%MOULDED 3.2x2 5mm

CONNECTOR-RF SMB RECEPTS0-OHM PCBMTG
RESISTOR 619R 1% 250mW200V 50ppm MINI-MELF
RESISTOR-VAR 10K 10%500mW M-TURN VERYT.PCB
BESISTOR 20K 0.1% 250mW200V 15ppm MINI-MELF

RESISTOR 10K 8.1% 260mW200V 15ppm MINEMELF

RESISTOR 3K82 1% 250mW200V 50opm MINLMELF

Manufacturer

PHILIPS
ANALOG

PHILIPS

STMICRO
TEXAS
PHILIPS

PHILIPS
ON SEMI
PHILIPS

STMICRO
PHILIPS
ON SEMI
SAMSUNG
PHILIPS
PHILIPS

PHILIPS
ON SEMI
INTERSH.
PHILIPS
PHILIPS
ON SEM
PHILIPS

TYGO
FERROXCUBE
TYCO
TYCOo
TYCO
TYCO
TYCO
TYCO

Tt CANNCON
ViM
BOURNS
VTM

VIM

VM

Manufacturer's
part number

74HC4318D
ADG211AKR

74HC43160

TLO74CD
LC04CD
74HC380D

74HCA048AD or AT
MCT4HCO0D or AD
74HC191D

TLOT20D

NEESIME
MC74HC1320 o AD
LM38sD

74HC138B
74HC3TID

74HC139D
MO74HCOOD or AD
£882C54
T4HC128D
74HC020
MC74HO161D or AD
T4HG3650

8CG10-100-T(5mm PITCH
4312:026-36700
3612-1-470-4
3612-7-470+)
36121221
3813C471K
3613C-102K
3812-T-2R2J

B51.351-0000-C80
501-0-619R-1%-50ppm
3209W-1-103
501-0-20K0-0.1%-15

501-0-10K0-0.1%-15

501.03-3K92-1%-50ppm
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REPLACEABLE PARTS

Cir, §FR part Description Manufecturer Mamutacturer’s
Hef.  number part manber

Audio processor board B1/2 (contd.)

H8 248114188 RESISTOR 4K75 1% 250mW200V 50ppm MINGMELF VTM 801-0-4K75-1%-50ppm
to Rg

R0 24811197 RESISTOR 10K 1% 250mW200V 50ppm MIN-MELF VIM 501-0-10K-1%-50ppm
to R15

Ri6 24811227 RESISTOR 182K 1% 250mW200V 50ppm MINEMELF VIM 501-0-182K-1%-500pm
R17  24811/228 RESISTOR 162K 1% 250mW200V S0ppm MINLMELF VTM B01-0-162K-1%-50ppm
R18 24814173 AESISTOR 1K 1% 250mW200V 50ppm MINL-MELF VIM 501-0-1K0-1%-50ppm
Hi1g9  24B1%/148 RESISTOR 47R5 1% 250mW200V 50ppm MINE-MELF VM 501-0-47R5-1%-50ppm
R20 24814602 RESISTOR 16K 0.1% 250mW200V 15ppm MINI-MELF VTM 501-0-10K0-0.1%-15
Rzt 24783/385 RESISTOR 1K07 0.5%250mW 200V 50ppm AXIAL TYGO HB8-1KG7-0.5%-80ppm
R2z 248111128 RESISTOR 108 1% 250mW200V 50ppm MINEMELF ViM 501-0-10R-1%-50ppm
o R23

Red 24753626 RESISTOR 2K 0.5%250mW 200V 50pom AXIAL IYCO #8-2K-0.5%-50ppm
H25  24753/395% RESISTOR 1K87 0.5%250mW 200V 50ppm AXIAL TYGO HB-1K07-0.5%-50ppm
R6 24811802 RESISTOR 10K 0,1% 250mW200V 15ppm MINIMELF VM 501-0-10K0-0.1%-15
R27  P24B11H48 RESISTOR 100R 1% 250mW200V S0ppm MINLMELF Vin 501-0-100R-1%-50ppm
Hag 248111173 RESISTOR 1K 1% 250mW280V S0ppm MINI-MELF ViM 501-0-1KD-1%-50ppm
o H33

H34 24811807 RESISTOR 20K 0.1% 250mW200V 15ppm MINE-MELF ViM 501-0-20K0-0.1%-15
R35  2481/602 RESISTOR 16K 0,1% 250mW200V 15ppm MINI-MELF VTM 501-0-10K0-0.1% 15
to R38 _

R37 24814187 RESISTOR 3K82 1% 250mW200V 50ppm MINEMELF VTM 501-0-3K82-1%-50ppm
R3g 24811197 RESISTOR 18K 1% 250mW200V 50ppm MINI-MELF VIM 501-0-10K-1%-50ppm
to R39

R0 248117189 RESISTOR 4K75 1% 250mW200V 50ppm MINI-MELF VTM 501-0-4K75-1%-50ppm
R41 248111197 RESISTOR 16K 1% 25GmW200V S0ppm MINI-MELF VT™ 501-0-10K-1%-500pm
R42 24783824 RESISTOR 1K 0.5%250mW 200V 50ppra AXIAL ™YCC HB-1K-0.5%-50ppm
R43 247837360 RESISTOR 1K05 0.5%250mW 200V S0ppm AXIAL TYCC HB-1K05-0.5%-50ppm
a4 24811/602 RESISTOR 10K 0.1% 250mW200V 15ppm MINI-MELF ViM 501-0-10K0-0.1%-18

to H46

R47 248111185 RESISTOR 8K25 1% 250mW200V 50ppm MINEMELF VM 501-0-8K25-1%-50ppm
RAB 24753673 RESISTOR 4K22 0.5%250mW 200V S0ppm AXIAL TYCO HE-4K22-0.5%50ppm
H49 248115807 RESISTOR 20K 0.1% 250mW200V 15ppm MINEMELF VM 501-0-20K0-0,1%-15
R0 248111165 RESISTOR 478R 1% 250mW200V S0ppm MINI-MELF VM 801-0-475R-1%-50ppm
Rs1 24811/153 RESISTOR 150R 1% 250mW200V S0ppm MINI-MELF VM 501-0-150R-1%-50ppm
RS2 247537541 RESISTOH 75K 0.5%250mW 200V 50pprm AXIAL TYCO H8-75K-0.5%-50ppm
R53 25685418 THERMISTCR POS-TC DISC2RE7 @ 20 DEG.C RADIAL  BOURNS MF-R020

A54 24753800 RESISTOR 12K4 0.5%250mW 200V 50ppm AXIAL TYCC HB-12K4-6.5%-80ppm
H55 247531627 FESISTOR 4K02 0.5%250mW 200V 50opm AXIAL TYCC HB8-4K62-0.5%-50ppm
H56 24753512 RESISTOR 5K11 0.5%250mW 200V 50ppm AXIAL ™YC0 H8-5K11-0.5%-50ppm
/57 24811481 RESISTOR 2K21 1% 250mW200V 50ppm MINL-MELF ViM 501-0-2K21-1%-50ppm
H58 248117200 RESISTOR 13K 1% 250mW200V 50ppm MINL-MELF ViM 501-0-13K-1%-50ppm
B89 24811198 RESISTOR 11K 1% 250mW200V 50ppm MINEMELF VIiM 501.0-11K-1%-50ppm
RE0  24811/168 RESISTOR 681R 1% 250mW200V 50ppm MINI-MELF Vium 501-0-681R-1%-50ppm
Re1 25748/566 RESISTOR-VAR 10K 10%500mW M-TURN VERT-PCB BOUBNS J269W-1-103

ReZ 24811197 RESISTOR 10K 1% 250mW200V S0ppm MINEMELF VIM 501-0-10K-1%-80ppm
o Rsl
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REPLACEABLE PARTS

Cir. IFR part
Ref, number

Description

Audio processor board B1/2 (contd.}

RB4 248117205
io HB8

1Y) 248114165
to RE8

RE% 24811/205
R76 24811/269
]yt 248111198
R72 24811/213
to B3

K74 248117205
R77 24B1/208
A78 24811173
/Y79 24811/245

HB0 2481122
Bg1 248117189
R82 248117208
RE3  25711/643
H80  25685/418
H31 247721008

Ra2 248117189
R93 24811187
R94 2481141409
Ra5 248114873
Ags 24811197
Rev 24811189
98 24841/243
R100 248114357
to 101

8102 24814/148
B103 2481148
H104 24811173
HI08 248117181
RiGs 248117140
RiGY 24811173
R108 248411181
to H102

R110 248117188
8111 248111173
A112 24814188
io R114

H118 24811173
Ri16  24811/189
to R119

Ri20 24811425
Rizi 24811473
Ri122 24811141
123 M4B1INM1T73

~,

RESISTOR 22K1 1% 250mW2008V S0ppm MINLMELF
RESISTOR 4758 1% 250mW200V 50pom MINFMELF

RESISTOR 22K1 1% 250mW200V S0ppm MINLMELF
RESISTOR 33K2Z 1% 250mW200V S0ppm MINLMELF
RESISTOR 12K1 19 250mW200V 58ppm MINI-MELF
RESISTOR 47K5 1% 250mW200V 50ppm MINI-MELF

RESISTOR 22K1 1% 250mW200V 50ppm MINI-MELF
RESISTOR 22K1 1% 250mW200Y 50ppm MINI-MELF
RESISTOR 1K 1% 250mW200Y 50ppm MINI-MELF
RESISTOR 1M 1% 250mW200V 50ppm MINEMELF
RESISTOR 100K 1% 250mW200V 50ppm MINI-MELF
RESISTOR 4K75 1% 250mW200V 50ppm MINIMELF
RESISTOR 30K1 1% 250mW200V 50ppm MINEMELF
RESISTOR-VAR 50K 10%500mW HORIZ-PCB

THERMISTOR POS-TC DISC2R67 @ 20 DEG.C RADIAL

RESISTOR 2R2 2% 125mW150V 100ppm AXIAL
RESISTOR 4K75 1% 250mW200V S0ppm MINI-MELF
RESISTOR 10K 1% 256mW200V 50ppm MINL-MELF
RESISTOR 12K1 1% 250mW200V S0ppm MINLMELF
RESISTOR 1K 1% 250mW200V 50ppm MINI-MELF
RESISTOR 10K 1% 250mW200V Sﬂbpm MINFMELF
RESISTOR 4K75 1% 250mW200V 50ppm MINI-MELF
RESISTOR 47K5 1% 250mW200V 50ppm MINI-MELF
RESISTOR 2211 1% 250mW200V S0ppm MINFMELF

BESISTOR 100R 1% 250mW200V 50ppm MINI-MELF
RESISTOR 2621 1% 250mW200V 50ppm MINL-MELF
RESISTOR 1K 1% 256mW200V 50ppm MINI-MELF

RESISTOR 2621 1% 250mwW200V S0npm MINI-MELF
RESISTOR 100R 1% 250mW200V 50ppm MIN-MELF
RESISTOR 1K 1% 250mW200V 50pom MINE-MELF

RESISTOR 2K2% 1% 250mW200V 50ppm MINLMELF

RESISTOR 4K75 1% 250mW200V S0ppm MINL-MELF
RESISTOR 1K 1% 250mW200V 50ppm MINI-MELF
RESISTOR 4K75 1% 250mW200V S0ppm MINI-MELF

RESISTOR 1K 1% 250mW200V 50ppm MINI-MELF
HESISTOR 4K75 1% 250mW200V 50opm MINE-MELF

BESISTOR 10R 1% 250mW200V 50ppm MINLMELF
RESISTOR 1K 1% 250mW200V 50ppm MINI-MELF
AESISTOR 47R5 1% 250mW200V 50ppm MINLMELF
RESISTOR 1K 1% 250mW200V 50ppm MINEMELF

Manufacturer

VM

ViM

ViM
VTM
VM
ViV

VIM
VT#
VTM
VIY
ViM
VTM
VTM
BOURNS
BOURNS
BEYSCHLAG
ViM
ViM
VTM
VTM
ViM

VM

ViM
ViM

ViM
ViM
ViM
iy
VM
VTH
VM

ViM
VM
ViM

VM
VM

VM
VM
VM
ViM

Manufacturer's
part number

501-0-22K1-1%-50ppm
501-0-4758-1%-50ppm

501-0-22K1-1%-50ppm
501-0-33K2-1%50ppm
501-0-12K1-1%-50ppm
501-0-47K5-1%-50ppm

501-0-22K1-1%-50ppm
501-0-22K1-1%-50ppm
501-0-1K0-1%-50ppm
501-0-1M0-1%-50ppm
501-0-100K-1%-50ppm
501-0-4K75-1%-50ppm
501-0-30K1-1%-50ppm
3386P-1-503

MF-R020
MBA0204-00-BX-2R2-2%
501-0-4K75-1%-50ppm
501-0-10K-1%-50ppm
501-0-12K1-1%-50ppm
501-0-1K0-1%50ppm
501-0-10K-1%-50ppm
501-0-4K75-1%-50ppm
501-0-47K5-1%-50ppm
501-0-221R-1%-50ppm

501-0-100R-1%-50ppm
501-0-2K21-1%-50ppm
501.0-1K0-1%-50ppm

501-0-2K21-1%50ppm
501-0-100R1%-50ppm
501-0-1K0-1%-50ppm

501.0-2K21-1%-50pom

501-0-4K75-1%-50ppm
501-0-1K0-1%-50ppm
501-0-4K75-1%-50ppm

501-0-1K0-1%-50ppm
501-0-4K75-1%-50pom

501-8-108-1%-S0ppm
501-0-1K0-1%-50ppm
501-0-47R5-1%-50ppm
501-0-1K0-1%-50ppm

6-86

46882-310



REPLACEABLE PARTS

Ch. IFR part
Ref, number

Description Manutacturer  Manufacturer's

part number

Audio processor board B1/2 {contd.)

Ri124 248111125
H125 248117151
to R126
R127 248111186
to R128
R129 248115169
1o R130
H131 248117185
A132  24811/188
R133 248117473
o R134
K138  24B11/133
i Ri36
R137 248117449
Rids 248117197
R139 248117227
R0 24B11/214
io At
Ri4z 24811227

Ri43  25748/564
Ri44 4814188
Ri4s 24814221
to Ri46

Ri47 24814238
Ri48 248111188
R14¢ 24814231
Ri5¢ 24814221
Ri51 24811173
Ri82 24811125
Ri53 248141181
Rib4 24811190
Ri58 248117188
K166 248117197
Ri57 248147238
A58 248147128
to R160

Rigl 24814221
ta R162

Ri63 24814173
to R165

Ri6e 248117133
Ri67  24514/221
Rig8 24811218
RiBS  24811/188
to R176

Ri7t 24811173
Ri72  24B1170

RESISTGR 10R 1% 250mW200V 50npm MINIFMELF
BESISTOR 332R 1% 250mWa00V 50ppm MINIMELF

RESISTOR 3K65 1% 250mW200V 50ppm MINI-MELF
RESISTOR 681R 1% 250mW200V 50ppm MINI-MELF
AESISTOR 475R 1% 250mW200Y 50ppm MINL-MELF
RESISTOR 3K65 1% 250mW200V S0ppim: MINI-MELF
RESISTOR 1K 1% 250mW200V 50ppm MINE-MELF
RESISTOR 150R 1% 250mW200V 50ppm MIN-MELF
RESISTOR 100R 1% 256mW200V 50ppm MINIMELF
RESISTOR 10K 1% 250mW200V 50ppm MINI-MELF
RESISTOR 182K 1% 250mW200V 50ppm MINEMELF
RESISTOR 51K1 1% 250mW200V 50ppm MINEMELF

RESISTOR 182K 19% 250mW200V 50ppm MINEMELF

RESISTOR-VAR 500R 10%500mW M-TURN VERT-PFCB

RESISTOR 2K21 1% 250mW200V 50ppm MINEMELF
RESISTOR 100K 1% 250mW200V 50ppm MINEMELF

RESISTOR 511K 1% 250mW200V 50ppm MINMELF
RESISTOR 681R 1% 250mW200V S0ppm MINI-MELF
RESISTOR 274K 1% 250mW200V 50pom MINI-MELF
RESISTOR 100K 1% 250mW200V 50ppm MINI-MELF
RESISTOR 1K 1% 250mW200V 50ppm MINI-MELF
RESISTOR 10R 1% 250mW200V 50ppm MINFMELF
RESISTOR 3328 1% 250mW200V 50ppm MINLMELF
RESISTOR 5K11 1% 250mW200V 50pom MINI-MELF
RESISTOR 3K85 1% 250mW200V 50ppm MINI-MELF
RESISTOR 10K 1% 250mW200V 50ppm MIN:-MELF
RESISTOR 392K 1% 250mW200V 50ppm MINI-MELF
RESISTOR 10R 1% 250mW200V 500pm MINEMELF

RESISTOR 100K 1% 250mW200V 50ppm MINI-MELF
RESISTOR 1K 1% 250mW200V 50ppm MINIMELF
RESISTOR 22R1 1% 250mW200V 50ppm MINI-MELF
RESISTOR 100K 1% 250mW200V 50pom MINI-MELF
RESISTOR 75K 1% 250mW200V 50ppm MINEMELF
RESISTOR 4K32 1% 250mW200V 50ppm MINI-MELF

RESISTOR 1K 1% 250mWW200V 50ppm MINEMELF
RESISTOR 750R 1% 250mW200V S0ppm MINLMELF

ViM
VM

VTM

VM

VT

VM

VM
ViM
ViM
Vi

Vi
BOURNS
Vil
ViM

VM
VM
ViM
VM
VTH
VIM
VT
ViM
YTM
VTM
VTM
YiM

VM
VIM
VM
VM
¥TM
ViM

ViM
ViM

501-0-10R-1%-50pprn
501-0-332R-1%-50ppm

501-0-3K65-1%-50pom
501-0-681 R-1%-50ppm

501-0-475R-1%-50pom
501-0-3K65-1%-50ppm
501-0-1K0-1%-50ppm

501-0-1508-1%-50ppm

501-0-100R-1%-50ppm
501-0-10K-1%-50ppm

501-0-182K-1%-50pprn
501-0-51K1-1%-50ppm

501.0-182K-1%-50ppm
3299W-1.801

501-0-2K21-1%-50ppm
501-0-100K-1%-50ppm

501-0-511K-1%-50ppm
504.0-6814-1%-50ppm
501-0-274K-1%50ppm
501-0-100K-1%-50ppm
501-0-1K0-1%-50ppm
501-0-10R-1%-50ppm
501-0-332R1%-50ppim
501-0-5K41-1%-50ppm
501-0-3K85- 1%-50ppm
501-0-10K-1%-50ppm
501-0-382K-1%-50ppm
501-0-10R-1%-50ppm

501-0-100K-1%-50ppm
501-0-1K0-1%-50ppm
501-0-22R-1%-50ppm
501-0-100K-1%-50ppm
501-0-75K0-1%-50ppm

501-0-4K32-1%-50ppm

B01-0-1K0-1%-50ppm
501-0-750R-1%-50ppm
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REPLACEABLE PARTS

Cir. §ER part Description
Ref.  number

Audio processor board B1/2 {contd.}

Ri73 248111473 RESISTOR 1K 1% 250mW200V 50ppm MINIMELF
RI74 24811470  RESISTOR 750R 1% 250mW200V 50ppm MINIMELF
RI75 24811253  RESISTOR 2M21 1% 250mW200V 50ppm MINLMELF
R176 248117125  RESISTOR 10R 1% 250mW200V 50ppm MIN-MELF
R177 24811433 RESISTOR 22R1 1% 250mW200V 50ppm MINI-MELF
1o R178

R179 248117185  RESISTOR 3K32 1% 250mW200V 50ppm MINLMELF
RIB0 248117180  RESISTOR 4K75 1% 250mW200V 50ppm MIN-MELF
RIS 25711838  RESISTOR-VAR 1K 10%500mW HORIZ-PCB

R182  24811/178  RESISTOR 1K82 1% 250mWR00V 50ppm MINI-MELF
Ri83 247535541  RESISTOR 75K 0.5%250mW 200V 50ppm AXIAL
R184 248111194  RESISTOR 7K5 1% 250mW200V 50ppm MINLMELF
R185  24811/184  RESISTOR 3K01 1% 250mW200V 50ppm MINI-MELF
o R186

R1B7  24753/582  RESISTOR 54K5 0.5%250mW 200V 50ppm AXIAL
R183  24753/630  RESISTOR 14K3 0.5%250mW 200V 50mpm AXIAL
R189  24811/225  RESISTOR 150K 1% 250mW200V 50ppm MINLMELF
R190 248117197  RESISTOR 10K 1% 250mW200 50ppm MIN-MELF
R1GT 24811200  RESISTOR 13K 1% 250mW200V 50ppm MINI-MELF
RI92 24811157  RESISTOR 221R 1% 250mW200V 50ppm MINLMELF
R193  24811/185  RESISTOR 3K32 1% 250mW200V 500pm MINEMELF
R194  24811/253  RESISTOR 2M21 1% 250mW200V 50ppm MINI-MELF
RI9S  24811/245  RESISTOR 1M 1% 250mW200V 50ppm MINI-MELF
R196 248117197  RESISTOR 10K 1% 250mW200V S0ppm MIN-MELF
R197 24811181 RESISTOR 2K21 1% 250mW200V 50ppm MIN-MELF
R198  24811/157  RESISTOR 221R 1% 250mW200V 50ppm MIN-MELF
R199 24811217  RESISTOR 868K1 1% 250mW200V 50ppm MIN-MELF
R20T 24811185  RESISTOR 3K32 1% 250mW200V 50ppm MINI-MELF
R202  24811/233  RESISTOR 332K 1% 250mW200V 50ppm MINLMELF
R203 24753231 RESISTOR 55K8 0.5%250mW 200V 50ppm AXIAL
R204 24753363  RESISTOR 499K 0,5%250mW 200V 50ppm AXIAL
R206 248117125  RESISTOR 10R 1% 250mW200V 50ppm MINI-MELF
to R207

R208  24811/198  RESISTOR 12K1 1% 250mW200V 50ppm MIN-MELE
R209  24814/212  RESISTOR 43K2 1% 250mW200V 50ppm MINLMELF
R210  25711/642  RESISTOR-VAR 20K 10%S00mW HORIZ-PCB

R211 25711/644  RESISTOR-VAR 100K 10%800mW HORIZ-PCB
R212 247536540  RESISTOR 4K32 0.5%250mW 200V 50ppm AXIAL
R213  24811/844  RESISTOR 39K2 0.1% 250mW200V 15ppm MINL-MELF
R214  24811/203  RESISTOR 18K2 1% 250mW200V 50ppm MINFMELF
R215  24811/623  RESISTOR 12K1 0.1% 250mW200V 15ppm MINLMELF
R216 24811173 RESISTOR 1K 1% 250mW200V S0ppm MINIMELF
R217  24811/208  RESISTOR 24K3 1% 250mW200V 50ppm MINLMELF
fo A218

R219 24753364  RESISTOR 4K39 0.5%250mW 200V 50ppm AXIAL
R220  24753/475  RESISTOR 3K 0.5%250mW 200V 50ppm AXIAL

A2\ 24753624  RESISTOR 1K 0.5%250mW 200V 50ppm AXIAL

~,

Manufacturer

ViM
VM
VM
VT
VM

VTM
VTM
BOURNS
VM
TYCO
VM
VM

TYCO
TYCO
ViM
VIM
VM

VT
VIm
VTH
VM
VM
VTH
VTM
ViM
TYCO
TYCO
VM

BOURNS
BOURNS
TYCG
VM
VTM
VM
ViM
VI

TYCO
TYCO
TYCO

Manufacturer's
part number

501-0-1K8-1%-50ppm
501-0-7508-1%-50ppm
§G1-0-2M21-1%-50ppm
501-0-10R-1%-50ppm
564-0-22R-1%-50ppm

501-0-3K32-1%-50ppm
501-0-4K75-1%-50ppm
3386P-1-102
501-0-1K82-1%-50ppm
HB-75K-0.5%-50ppm
501-0-7K5-1%-50ppm
501-0-3K01-1%-50ppm

H8-54K6-0.5%-580ppmm
HB8-14K3-0.5%-50ppm
501-0-150K-1%-50ppm
501-0-10K-1%-50ppm
501-0-13K-1%-50ppm
501-0-221R-1%-50ppm
501-0-3K32-1%-50ppm
501-0-2M21-1%-50ppm
501-0-1M0-1%-50ppm
501-0-10K-1%-50ppm
501-0-2K21-1%-50ppm
501-0-221R-1%-50ppm
501-0-68K1-1%-50ppm
501-0-3K32-1%-50ppm
501-0-332K-1%-50ppm
+B8-55KB-0.5%-50ppm
HB-499K-0.5%-50ppm
501-0-10R-1%-50ppm

501-0-12K1-1%-50ppm
501-0-43K2-1%-50ppm
3386P-1-203
3386P-1-104
H8-4K32-0.5%-50ppm
501-0-39K2-0.1%-15
501-0-18K2-1%-50ppm
501-0-12K1-0,1%15
501-0-1K0-1%-50ppm
501-0-24K3-1%-50ppm

HE-4K99-0.5%-50ppm
HB-3K-0.5%-50ppm
H8-1K-0.5%-50ppm
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REPLACEABLE PARTS

Cir, iFH pant
Hef, number

Description

Audio processor board B1/2 {contd.)

o R222

Re23 24811204
H224 24811221
Raz5s 24811197
R2zg 24811191

R22ZF 248117207
R228 24811224
R229 248111201

A230 24811178
R23t 24811198

R232  265711/544
R233 24753840
R34 24811/644

R235 24811193
R236  24BU1197
Re37 24811185
H23s 257114638
H239  24811/245
H240 24811402
to R241

Ra4z2  24811/206
H243 24811202
R244 24811807
R245 248111189
1o R24%

H250 24811211
R251 24811178
Re52 2481601

R253 247327306
R254  24753/826
R2bt  24753/624
to R256

R287 248111188
1o R258

H250 24811465
R260  24783/87C
Re6t 247321281
R2B2 248117180
H263 257114837
Hegs 247537230
H2B5  24732/265
Heg6  24611/4644
Reg?  24B1IATS
R288 24811109
B2 24753/583

Re71 24732261
R272 24814190

AESISTOR 20K 1% 250mW200V 50ppm MINI-MELF
RESISTOR 100K 1% 250mW200V 50ppm MINIMELF
RESISTOR 10K 1% 250mW200V 50ppm MINI-MELF
RESISTOR 5K82 1% 250mW200V SUppm MINIMELF
RESISTOR 27K4 1% 250mW200V 50ppm MINI-MELF
RESISTOR 130K 1% 256mW200V 50ppm MINLMELF
RESISTOR 15K 1% 250mW200V 50pom MINLMELF
BESISTOR 1KB82 1% 250mwW200V 50ppm MINIMELF
RESISTOR 8K25 1% 250mW200V 50ppm MINEMELF
RESISTOR-VAR 100K 10%500mW HORIZ-PCR
RESISTOR 4K32 0.5%250mW 200V 50ppm AXIAL.
RESISTOR 38K2 0.1% 250mW200V 15ppm MINIMELF
RESISTOR 8K81 1% 250mW200V S0ppm: MINEMELF
AESISTOR 10K 1% 250mW200V 56ppm MINI-MELF
RESISTOR 8K28 1% 250mW200V 50ppm MINIMELF
RESISTOR-VAR 1K 10%3500mW HORIZ-PCB
BESISTOR 1M 1% 250mW200V S0ppm MINI-MELF
RESISTOR 10K 6.1% 250mW200V 15ppm MINI-MELF

RESISTOR 24K3 1% 250mW200V S0ppm MINEMELF
RESISTOR 18K2 1% 250mW200V S0pam MINEMELF
BESISTOR 20K 0.1% 250mW200V 15ppm MINI-MELF
BESISTOR 4K75 1% 250mW200Y S0ppm MINEMELF

RESISTOR 39K2 1% 250mW200V S0ppm MINIMELF
RESISTOR 1K62 1% 250mW200V S0pom MINLMELF
RESISTOR 33K2 6.1% 250mW200V 15ppm MINLMELF
RESISTOR 6K 0.25%250mW 260V 50ppm AXIAL
RESISTOR 2K 0.5%250mW 200V 50ppm AXIAL
RESISTOR 1K 0.5%250mW 200V 50ppm AXIAL

RESISTOR 4K75 1% 250mW200V 50ppm MINI-MELF

RESISTOR 4750 1% 250mW200V 50ppm MINIMELF
RESISTOR 8K92 0.5%260mW 200V S0ppm AXIAL
RESISTOR 58K £.25%250mW 200V 25ppm AXIAL
RESISTOR 5K11 1% 250mW200V 50ppm MINLMELF
RESISTOR-VAR 500R 10%560mwW HORIZ-PCB
RESISTOR 237K 0.5%250mW 200V S0ppm AXIAL
RESISTOR 19K8 0.25%250mW 200V 2bppm AXIAL
BESISTOR 39K2 0.1% 250mW200V 15ppm MINIMELF
AESISTOR 1K 1% 250mW200V S0ppm MINF-MELF
RESISTOR 2R21 1% 250mW200V 50ppm MINEMELF
RESISTOR 81K8 0.5%250mW 200V 50ppm AXIAL
BESISTOR 59K 0.25%250mW 208V 28ppm AXIAL
RESISTOR 5K11 1% 250mW200V 50ppm MINIMELF

Manufacturer

VTM
VTM
VTM
VTM
VM
VTM
VTM
VM
VM
BOURNS
TYCO
VM
VM
VM
VTM
BOURNS
VIM
VIM

ViM
ViM
VIM
ViIM

ViM
ViM
ViM
TYCO
CO
TYGO

ViM

TYCO
TYCO
VTM
BOURNS
TYCo
TYCO
VTM
VM
VM
TYCO
TYCO
ViM

Manufacturer's
part number

501-0-20K-1%-50ppm
501-0-100K-1%-50ppm
£01-0-10K-1%-50ppm
501-0-5K62-1%-50ppm
501-0-27K4-1%-50ppm
501-0-130K-1%-50ppm
501-0-15K-1%-50ppm
501-0-1K82-1%-50ppm
501-0-8K25-1%-50ppm
3386P-1-104
H8-4K32-0.5% 50ppm
501-0-39K2-0.1%-15
501-0-6K81-1%-50ppm
501-0-10K-1%-50ppm
501-0-8K25-1%-50ppm
3386P-1-102
501-0-1M0-1%-50ppm
501-0-10K0-0.1%-15

501-0-24K3-1%-50ppm
501-0-16K2-1%-50ppm
501-0-20K0-0.1%-15

501-0-4K75-1%-50ppm

501-0-39K2-1%-50ppm
501-0-1K62-1%-50ppm
504-0-33K2-0.1%15
HB-6K-0,25%-50ppm
HB-2K-0.5%-500pm
H8-1K-0.5%-50ppm

501-0-4K75-1%-50pprm

501-0-475R-1%-50ppm
18-6K52-0.5%-50ppm
H8-50K-0.25%25ppm
501-0-5K11-1%-50ppm
3386P-1-501
HB-237K-0.5%500pm
HB-19K6-0.25%-25ppm
501-0-39K2-0.1%-15
501-0-1K0-1%-50ppm
501.0-2R2-1%-50ppm
H8-61K9-0.5%50ppm
H8-59K-0.25%-25ppm
501-0-5K11-1%-50ppm
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REPLACEABLE PARTS

Cir. IER part Description Manufacturer Manufactures’s

Ref. number parf number

Audio processor board B1/2 {contd.)

R273  25711/837 RESISTOR-VAR 506R 10%:500mW HORIZ-PCB BOLRNS 33868-1-501

R274 247537230 RESISTOR 237K 0.5%250mW 200V 50ppm AXIAL TYCO HB-237K-0.5%-50ppm
R27s 247321285 AESISTOR 19K8 0.25%250mW 200V 25pam AXIAL TYCG HE-19K6-0.25%-25pom
H276  24811/644 RESISTOR 39K2 0.1% 250mW200V 15ppm MINLMELF VTM™ 501-0-29K2-0.1%-15
R277  24753/378 RESISTOH 90K 0.5%250mW 200V 50ppm AXIAL TYCO $48-90K9-0.5%-50ppm
R278  24B11/165 RESISTOR 475R 1% 250mW200V S0ppm MINI-MELF VTM 501-0-475R-1%-50ppm
to R278 '

R280 248117267 RESISTOR 27K4 1% 250mW200V 50ppra MINI-MELF VM 501-0-27K4-1%-50ppm
ta B281

R282 248111165 RESISTOR 475R 1% 250mW200V 50ppm MINI-MELF VM 501-0-475R-1%-50ppm
H283  24B11/885 RESISTOR 7K68 0.1% 250mW200V 15ppm MINMMELF VIM 501-0-7K68-0.1%-15
R84 24811/233 REBISTOR 332K 1% 250mW200V 50ppm MINE-MELF ViM §01-0-332K-1%50npm
R285 248114185 RESISTOR 475R 1% 250mW200V S0ppm MINEMELF ViM 801-0-475R-1%-50ppm
H2B6  24B811/884 RESISTOR 19K6 0.1% 250mW200V 15ppm MINI-MELF VIM 501-0-19K8-0.1%-15
A28l 24811/658 RESISTOR 83K4 0.1% 250mW200Y t5ppm MINI-MELF V™ §01-0-63K4-0.1%-15
Re88 248117194 RESISTOR 7KS 1% 250mW200V S0pnm MINI-MELF YTM 501-0-7K5-1%-50pprm:
1o R289

R290 248117201 RESISTOR 15K 1% 250mW200V S0ppm MINI-MELF VM 501-0-15K-1%-50ppm
R2g1 248117100 RESISTOR 12K1 1% 250mW200V 50ppm MINEMELF VM 501-0-12K1-1%-50pom
H2o2 248111193 BESISTOR 6K81 1% 250mW200V 50ppm MINL-MELF Vid 501-G-6K81-1%-B0ppm
8203 24811175 AESISTOR 1K21 1% 250mW200V S0ppm MINLMELF VIM 501-0-1K21-1%-50ppm
{0 H204

ReoS 24811228 RESISTOR 221K 1% 250mW200V S0ppm MINEMELF ViM 501-0-221K-1%-50ppm
H288 24811173 RESISTOR 1K 1% 250mW200V 50ppm MINEMELF VIM 501-0-1KG-1%-50pnm
H297  24B11/125 HESISTOR 10R 1% 250mW200V 50ppm MINI-MELF VIM 501-0-10R-1%80ppm
200 24811248 RESISTOR 1M 1% 250mW200V 50ppm MINLMELF ViM 501-0-1M0-1%-50ppm
H300 24814228 RESISTOR 221K 1% 250mW200V S0pom MINEMELF ViM 501-0-221K-1%-50ppm
A3t 24811233 HESISTOR 332K 1% 250mW200V 50ppm MINI-MELF ViM 501-0-332K-1%-5Cppm
R302 248117234 RESISTOR 385K 1% 250mW200V 50ppm MINI-MELF VM 501.0-365K-1%-80ppm
R303 248112217 RESISTOR 88K1 1% 250mW200V 50pnm MINI-MELF VM 501-3-68K1-1%-50ppm
R304 248117245 RESISTOR 1M 1% 250mW200V S0ppm MINGMELF ViM 501-0-1M0-1%-50pom
R306 24811113 RESISTOR 3R32 1% 250mW200V S0ppm MINEMELF ViMm 561-0-3R32-1%-50ppm
R306 248111173 RESISTOR 1K 1% 250mW200V 50ppm MINIMELF ViM 501-G-1K0-1%-50ppm
R307 248117209 RESISTOR 33K2 1% 250mW200V 50ppm MINI-MELF VIM 501-0-33K2-1%-50ppm
R308  24811/245 RESISTOR 1M 1% 250mW200V 50pprm MINEMELF VM 501-0-1M0-1%-50ppm
R310  24881/549 RESISTOR-NTWK BUSSED22K 2% x15 8016 BOURNS 4816P-T02-223-TUBE
R312 248117165 RESISTOR 475R 1% 250mW200V 50ppm MINI-MELF VT 501-0-4750-1%-50ppm
315 248117200 RESISTOR 13K 1% 250mW200V 50ppm MINI-MELF VM 501-0-13K-1%-50npir:
H320  24811/188 RESISTOR 4K75 1% 250mW200V 50ppm MINLMELE YTM 501-0-4K75-1%-50ppm
to H321

R322 24811173 HESISTOR 1K 19 250mW200V 50ppm MINIMELF VTM 501-0-1K0-1%-50ppm
K323  24811/217 RESISTOR 68Kt 1% 250mW200Y S0pprm MINLMELF VTM 501-0-88K1-1%-50ppm
R380 248117188 RESISTOR 4K75 1% 250mW200V 50pprn MINLMELF VTM 501-0-4K75-1%-50ppm
to B35

HiA  23486/544 RELAY REED 3P N/O 5VB00R PCB-MTG Si-4 PICKERING 106-1-A-5/0200

6-90 46882-310



REPLACEABLE PARTS

Cir. iFR part Description
Ref. sumber

Audio processor board B1/2 (contd.}

TR23  284509/084  TRANSISTOR N-ENH MOSFETBSTS2.. 80V MKD-02 50723

TR7G 28487818 TRANSISTOR NPN BFS20...20V 450MHz MKE-Gt S0T-23

TRAG 28433828 TRANSISTOR PNP BCB58B..30V 150MHz MKD-3K SOT-23
THA1  28453/829 TRANSISTOR NPN BCBA48R..30V 200MHz MKD-1K SOT-23
TR150 28453/829 THRANSISTOR NPN BCB4SE. 30V 200MHz MKD-1K S0Y-23
TR230  28459/084 TRANSISTOR N-ENH MOSFETBSTS2.. 80V MKD-02 80T23

X106 | 23642/544 FL.TER HF CERAMIC10.7MHz RADIAL PCB-MTG
o X141

Audio processor B1/3

When ordering, prefix cirouit reference with B1/3,

44830/450 Complete unit

Manufacturer  Manufacturer's

PHILIPS
PHILIPS
INFINEON
IFINEON
IFINEON
PHILIPS

MURATA

lssue 601

part number

BSTE2{TAPE & REEL)
BFS20

BC858E Q62702.C1698
BCB48B Q62702-C1704
808488 Q82702-C1704
BSTB2(TAPE & REEL)

SFELAIOMZMFAAD-BO

B1/3 is identical to B1/2 with the exception of R269 being fitted and R268 being omitted.

R288 24811109 RESISTOR 2R21 1% 250mW200V S0ppm MINIMELF

VM

£61-0-2R2-1%-50ppm



REPLACEABLE PARTS

Cir. IFR part Description Manufacturer Manufacturer's
Ref.  number part number

Microprocessor B2/1

When ordering, prefix circuit reference with B2/1.

44830-110  Complete unit fssue 008

G 26386/875  CAPACITOR CERAMIC 10nF+/10% 50V 0805 AVX G805-5C-103-KAT-1A 0
ta (2

C3 263431436 CAPACITOR CERAMIC 270pF+/-2% 63V RADIAL PHILIPS 2222.578-58271

C5 26582/427 CAPAGITOR POLYESTR 478nF +/-10% 63V RADIAL AvX Fo74-D-0474-KDC

CB 26386/759  CAPACITOR CERAMIC 220F +/.20% 50V 1206 PHILIPS 1206-2R-223-K9-BBC
c7 264514006  CAPACITOR ALUM 22uF +/-20% 18V 5.3mmSQ RUBYCON 16-BEV-22

<8 26386/875 CAPACITOR CERAMIC 10nF+/-10% 50V 0805 AVX 0805-5C-103-KAT-1A o
C9 28386/809  CAPACITOR CERAMIC 100nF+/10% 50V 1206 AVX 1206-5C-104-KAT-1A 0
ci6 26386/875 CAPACITOR CERAMIC 10nF+/-10% 50V 0805 AvX 0806-5C-103-KAT-1A 0
CH1 26386830  CAPACITOR CERAMIC 330pF+/-5% 50V 0805 AVX 0805-5A-331-JAT-1A 0
{0 C12

13 283437767 CAPAGITOR CERAMIC 10pF+£5% 50V 0808 AvX 0805-5A-100-JAT-1A 0
0 C14
C18 26386m78  CAPACITOR CERAMIC 10nF+/-10% 50V 0805 AYX 0805-5C-103-KAT-1A 0
to C17

c18 2B386/780 CAPACITOR CERAMIC 220nF+/-18% 50V 1210 PHILIPS 1210-2R-224-K3-BBC
18 26582427  CAPACITOR POLYESTR 470nF+/-10% 83V RADIAL AVX FO74-D-0474-KDC

G20 26451004  CAPACITOR ALUM 10uF+/-20% 35V 5.3mmSQ RUBYCON 38-REV-10
c21 26388/875 CAPACITOR CERAMIC 18nF+/-10% 50V 0805 AVX 0805-5C-103-KAT-1A o
C22 28386777 CAPACITOR CERAMIC 47nF+/-20% 63V 1206 PHILIPS 1206-2R-473-K9-BBC
C23 26386760  CAPACITOR CERAMIC 220nF+/-10% 50V 1210 PHILIPS 1210-2R-224-K9-BBC
Ce4 26451404  CAPACITOR ALUM 10uF+/-20% 35V 5.3mmSQ RUBYCON 35-REV-10

o C25

G286 26582/427 CAPACITOR POLYESTR 470nF+/-10% 63V RADIAL AVX F074-D-0474-KDC

C27  26386/760  CAPACITOR CERAMIC 220nF+/-10% 56V 1210 PHILIPS 1240-2R-224-K9-BBC
0 C28

g 26451004  CAPACITOR ALUM 10uF+/-20% 35V 5.3mmS8Q RUBYCON 35-REV-10

G306 263867863  CAPACITOR CERAMIC 1nF+/10% 50V 0805 AVX 0805-5C-102.KAT-1A 0
€31 264517004  CAPACITOR ALUM 10uF+/-20% 35Y 5.3mmSQ RUBYCON 35-REV-10

32 26451008  CAPACITOR ALUM 47uF+/-20% 6.3V 5.3mmSQ DUBILIER DVC-47/6.3-T/R

10033

C34 26451006  CAPACIHOR ALUM 22uF+-20% 16V 5.3mmSQ RUBYCON 16-REV-22

{0 C35

(36  26386/859  CAPACITOR CERAMIC t00nF+/-10% 50V 1206 AVX 1206-50-104-KAT-1A 0
C37 26451004  CAPACITOH ALUM 10uF+/-20% 38V 5.3mmSQ RUBYCON 35-REV.10

€38 26451006  CAPACITOR ALUM 22F+/-20% 16V 5.3mmSQ RUBYCON 16-REV-22

C39 26451008  CAPACITOR ALUM 47uF+/-20% 16V 6.6mmSQ RUBYCON 168-REV-47

G40 26386/8%  CAPACITOR CERAMIC 100nF+/10% 50V 1206 AVX 1266-5C-104-KAT-1A 0
C41 26582427  CAPACITOR POLYESTR 470nF+/-10% 63V RADIAL AVX FO74-D-0474-KDC
10043 '

C44 264517006  CAPACITOR ALUM 22uF+/-20% 16V 5.3mmSQ RUBYCON 16-REV-22

0 C48

C47  26386/780  CAPACITOR CERAMIC 220nF.++-10% 50V 1210 PHILIPS 1210-213-224-K9-BBC
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REPLACEABLE PARTS

Cir. iFR part Description Manufacturer Manufacturer's
Ref.  number part number

Microprocessor board B2/1 {conid.)

C48 283861717 CAPAGITOR CERAMIC 47nF+/-20% 63V 1206 PHILIPS 1206-2R-473-Kg-BBC
48 263861760 CAPACITOR CERAMIC 220nF+/-10% 50V 1210 PHILIPS 1210-2R-224-K9-BRC
50 28386/859 CAPAGCITOR CERAMIC 100nF+/-10% 50V 1208 AVX 1206-5C-104-KAT-tA o
10 G5t

Ccs2 26451009 CAPACITOR ALUM 4TuF+/-20% 18V 6.8mmSQ BUBYCON 18-REV-47

C53 263867894 CAPACITOR CERAMIC 100nF+/10% 80V 1208 AVX 1206-5C-104-KAT-1A 0
Ch4 28386/875 CAPAGITOR CERAMIC 10nF+/-10% 5OV 0805 AVX -0805-5C-103-KAT-1A 0
{56 26386/875 CAPACITOR CERAMIC 10nF+/-1{% 50V 0865 AVX 0805-5C-103-KAT-1A 0
G110

C126 26454006 CAPAGITOR ALUM 22uF +/-20% 16V 8.3mmS0 BUBYCON 16-REV-22

C121 28386/8%9 CAPAQITOR CERAMIC 100nF4/10% 50V 1208 AVX 1208-5C-104-KAT-1A o
G122  26386/830 CAPACITOR CERAMIC 330pF+/-5% 50V 0805 AVX 0805-5A-331-JAT-1A 0
G123 26386/867 GAPACITOR CERAMIC 2.2nF+/-10% 50V 0808 AVX 0B05-5C-222-KAT-1A 0
0124 263861875 CAPACITOR CERAMIC 10nF+-10% 50V 0805 AVX (805-5C-103-KAT-1A 0
G125 26385/885 CAPACITOR CERAMIC 88nF+/10% 50V 1210 AVX 1210-5C-883-KAT-1A¢
Ci26 263857875 CAPACITOR CERAMIC 10nF+-10% 50V (805 AVX (805-5C-103-KAT-1A 0
to 0130

131 284511008 CAPAGITOR ALUM 22uF +/-20% 16V 5.3mmS30G RUBYCON 18-REV-22

0133 25386/875 CAPACITOR CERAMIC 10nF +/-10% 50V 0805 AVX 0B0S-5C-103-XAT-1A 0
to C134

G136 26385818 CAPACITOR CERAMIC 33pF+/-5% B0V 0865 AVX 0805-5A-330-JAT-1A 0
$136 28451010 CAPACITOR ALUM 100uF +/-20% 6.3V 6.6mmSQ RUBYCON 6.3-REV-100

Bi 283721218 DIODE BZX84-C12.. ZENERT2V MKE-Y2 80T-23 PHILIPS BIXg4-C12 (Y2)

bz 28349/034 DICBE BATS4.. SMALL-SIGSCHTKY MKD-L4p S07-23 PHILIPS BATS4-T+4

o D6

(¥74 283831934 DIODE |L4148.. SMALL-SIGAOV MINI-MELF GENERAL SEMI  il4t48

o D10

D13 283837907 DIODE BAVT0.. SMALL-SIGDUAL 70V MKD-A4 S0T-23 PHILIPS BAVYQ

D18

my 28338670 DIODE BAT18.. BAND-SWTCHMKD-A2 807.23 PHILIPS BATI8/11

o D22

D23 28374/302 DIQDE BIX84-C4VY.. ZENER4.7V MKD-Z1 80T-23 PHILIPS BZXB4-C4V7

De4 28371412 DIODE B2X84-C5V1.. ZENERS, 1V MKD-22 507%.23 PHILIPS BZX84-C5V1

10 D25

a7 28349/034 DIODE BATS4.. SMALL-SIGSCHTKY MKE-Ldp SOT-23 PHILIPS BAT54-T1

to (28

D23 28335/870 DIODE BAT8.. BAND-SWTCHMKD-A2 S0T-23 PHILIPS BAT18/T3

to D30

D31 28385901 DIOBE BAVT0.. SMALL-SIGBUAL 70V MKD-A4 501-23 PHILIPS BAVTD

B3z 28335/870 BIODE BAT18.. BAND-SWTCHMKD-A2 SOT-23 PHILIPS BAT8/T4

o34

D35 283711768 DIODE BZX84.C8V1,. ZENERS 1V MKD-Z8 80T-23 BHILIPS 82X84-Cav1

o D36

B37 28345/024 DIODE BATS4.. SMALL-SIGSCHTXY MKD-L4p 80723 PHLIPS BAT54.T4

038

G 44535/315 IC-PROGRAM PAL x1 2045 EXTERNAL STANDARD.
iIC3 28469/543 IC-DIGITAL COUNTER74HC380.. DUAL 80-18 PHILIPS 74HC380D
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REPLACEABLE PARTS

Cir. IER part Deseription Manufacturer  Manufacturer's
Hef., number part sumber
Microprocessor board B2/1 {contd.)

iC4 28466/412 {C-DIGITAL EXCLUSIVE-OR74HCTES.. QUAD 8014 PHILIPS T4HCT86D

5 284641189 IC-BIGITAL COUNTER74HC393., DUAL 3014 PHEIPS 74HC3930

6 28462/136 IC-EIGITAL FLIP-FLOP-D74MCT74., DUAL 5014 PHILIPS FAMCTTAD

07 28461/815 IC-ANALOG PHASE-LCK-LOOPNESS4D.. SO-18 PHILIPS NES640

8 28468/543 IC-BIGITAL COUNTER74HC390.. DUAL 5018 PHILIPS T4HC380D

18 26467117 IC-MICRO STATIC-RAMHMG28128.. 128Kx8 50-32 HITAGH! HM&28128LFP-108L
10 28485338 IC-MIGRG STATIC-RAMM4BZ08.. 8Kx8 Di-28 DALLAS D51225AB-150
011 28488187 SOCKET IC 32 WAY DE.15.24mm ROW PITCH E-CAM 100-326-10-1007
to iC12

IC13 28487133 {C-MICRO PROCESSORB0C188.. PLCC-68 AMD NB0C188-12
014 284695573 IC-DIGITAL LATCH74ACT373.. OCY SC-20 FAIRCHILD TAACY37380
o IC15

IC16 284621431 IC-DIGHAL LATCH74HCT373.. QCT S0-20 PHELIPS 74HCTATAD
W17 2B4BB027 IC-DIGITAL INVERTERT4HCT14. HEX SO 14 PHILIPS 74HCT4D
018 445357285 IC-PROGRAM PAL x1 2345 MEMORY DBECODER.

IC19  44535/286 IC-PROGRAM PAL x1 2945 WAIT STATE GENERATOR.

020 284660122 IC-DIGETAL OR-GATET4ACT32.. QUAD S0-14 FAIRCHILD 7T4ACT325C
21 28460/049 IC-BIGITAL TRANSCEIVERT4HCT245.. OCT 80-20 PHILIPS TAHCT245D

W IC22

IC23  28466/122 C-DIGITAL OR-GATET4ACT32.. QUAD 80-14 FAIRCHILD TAACT325C
IC24  28485/053 C-DIGITAL DECOR/DEMPLEXT4HCT18.. 8018 PHILIPS T4HCTIBD

o 1025

IC26  284856/800 IC-DIGITAL NAND-GATET4HC38.. 80-14 PHILIPS 74HC30D

IC27  28469/058 iC-DIGITAL BFR/LINE-DRVRT4HMC244.. BUAL 50-20 HARRIS B74HC244M
IC28  28462/157 {C-DIGITAL FLIP-FLOP.D74HC377.. OCTAL 80-20 PHELIPS T4HC3TTE
1026  28488/412 IC-DIGITAL EXCLUSIVE.QR74HCTEE.. QUAD 80-14 PHILIPS 74HCTBED
IC36  28489/772 IC-DIGITAL MULTIPLEXER74HG153.. DLUAL 8018 PHLIPS T4HCA53D

IC31  28482/638 IC-DIGITAL FLIP-FLOP-DT4HCT4.. DUAL 80-14 PHLIPS 74MC74D

032 28471044 1G-MICRC EEPROM28C64.. 8KxB PLCC-32 ATMEL AT280648-204C
1033 2B468/058 1C-DIGITAL BFRAINE-DRVAT4HC244.. DUAL 80-20 HARRIS D74HC244M
034 284627164 IC-BIGETAL FLIP-FLOP-D74AC377.. QCTAL 80-20 FAIRCHILD T4ACITISC
035 284694058 1G-DIGITAL BFRAINE-DRVR74H(C244,, DUAL 8026 HARRIS D74HC244M
036  28466M120 IC-DIGITAL OR-GATE74HC32.. QUAD 50-14 HARRIS D744C32M
37  28462/638 1C-DIGITAL FLIP-FLOP-D74HC74.. DUAL S0-14 PHILIPS 74HCT4D

038 28485067 1C-DIGITAL ENCODER74HC148.. 80-16 STMICRO M74HC148MIR
101038

40 28462157 1C-DIGITAL FLIP-FLOP-D74HC377.. DCTAL 80-20 PHILIPS 74HCITTO

[C41 284577132 IC-MCRO CONTROLLERR2CS1A.. PLCC-28 OKI MSMB2C51A-248
IC42  28489/044 (C-DIGITAL BFRALINE-DRVR1488.. QUAD S0-14 NATIONAL SEMI DS1488M

IC43  28489/045 IC-DIGITAL RECEVER489.. QUAD S0-14 NATIONAL SEMI DS1480M

IC44 28451004 iC-ANALOG AN CONVERTERADCOB0GCCY.. PLCC-28 NATIONAL SEMI ABCG8GICCY
045 28486/241 IC-DIGITAL NOR-GATET4HCO2.. QUAD 50-14 PHILIPS 74HCO2D

G468  28488/321 IG-DIGITAL FLIP-FLOP-MONT4HC 123, DUAL 8018 PHILIPS T4HG123D
IC47  2B482/639 IC-DIGITAL FLIP-FLOP-D74AC374.. OCY 50-20 FAMRCHILD 74AC3745C
1048 28481413 IC-ANALOG OP AMPTLO74.. QUAD SO-14 MOTOROLA TLO74CD

{049  28461/939 (C-ANALOG AMS/DC CONVETRADS38AJM.. 10 PiN YO-100 ANALOG AD536AJH
080 28484413 1C-ANALOG OP AMPTLO74.. QUAD 80-14 MOTOROLA TLO74CD

IC51  28461/898 15-ANALOG D/A-CONVERTER7S28., DUAL $0-20 ANALOG AD7528JR
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REPLACEABLE PARTS

$ir. R part Description Manufacturer  Manufaciurer's

Ref.  number part number
Microprocessor board B2/1 {contd.)

1052 28462/157 IC-DIGITAL FLIP-FLOP-D74MC377.. OCTAL S0O-20 PHELIPS 74HCITTD

to IC54

IC56 445357284 IC-PROGRAM FPGA x1 2645

IC56  28467/108 IC-MICRO DIGIT/SGNL PROCADSP2106., PLCC-68 ANALOG ADSP2105KP.55

057  44535/287 iC-PROGRAM PAL x1 2045,D5P DECODER.

068 284621431 IC-DIGITAL LATCH74MCY373.. OCT 80-20 BHILIPS 74HCT373D

fo 1G58 .

IC6C  28485/573 IC-BIGHTAL LATGH74ACT373.. OCT §0-20 FARCHILD T4ACT3738C

to 1C62

1083  28467/118 IC-MICRO STATIC-RAMB2256.. 32Kx8 50-28 HETACH HMB2256LFP-1GT or Al
to 1C64

085 284621151 {C-DIGITAL FLIP-FLOP-D74HC374.. QCTAL 80-20 HARRIS D74HC3TAM

i068  2B461/818 IC-ANALOG A/D CONVERTERYB21.. SO-20 ANALOG AD7821KR

iCB7  28462/151 ICDIGITAL FLIP-FLOP-D744C374., OCTAL 80-20 HARRIS D74HC374M

68 44535288 {3-PROGRAM PAL x1 2945 FRACTIONAL DECODER.

1669 26461/8498 1C-ANALOG D/A-CONVERTER7528.. BUAL 50-20 ANALOG ADT5284R

IG7) 284821157 C-DIGITAL FLIP-FLOP-D74HC377.. OCTAL 50-20 PHILIPS TAMCRTTD

IC71  28461/028 IC-ANALOG SWITCHDGZ11., QUAD 5016 ANALOG ADG211AKR

72 284614413 IC-ANALOG OP AMPTLO74.. QUAB 80-14 MOTOROLA TLB74CD

073 28461673 1C-ANALOG COMPABATORLM339.. QUAD S0-14 HARRIS CA33M

iC74 28461411 IC-ANALOG OP AMPTLOT1.. 808 MOTOROLA TLOTICD

{75 28461413 [C-ANALOG OPF AMPTL074.. QUAD 80-14 MOTOROLA TLO74CD

IC76  28466M12 IC-BIGITAL EXCLUSIVE-OR74HCTRS.. QUAD 8014 PHILIPS TAHCTSED

IC77  28462/838 [C-DIGITAL FLIP-FLOP-H74HCTA.. DUAL 50-14 PHILIPS T4HCT740

078 284681/803 IC-ANALOG VOLTAGE-REFLT1019.. 50-8 LINEAR TECH  LT10180585

1079 28466122 IC-BIGITAL OR-GATET4ACT32.. QUAD 80-14 EAIRCHILD TAACT228C

{080 28461774 IC-ANALOG VOLTAGE-REGTBLOSAC., 508 NATIONAL SEMI  LM7BLOSACM

€81 28461/807 [C-ANALOG VOLTAGE-REGTL7705BCP., DiL-8 TEXAS TLT705BCP

1082 28489/027 IC-DIGITAL INVERTERT4HCT 44, HEX 80-14 PHELIPS T4HOT 14D

IC83  28466/385 iC-DIGITAL NAND-GATET4MCTC0.. QUAD S0-14 PHELIPS 74HCTO0D

ICB4 264694058 IC-DIGITAL BFE/LINE-DRVAT4HC244.. DUAL S0-20 HARRIS D74HC244M

i1 23642/533 INDUCTOR 10uH 5%MOULDED 3.2x2. 5mm MECGGITY 612-1-100-J

L2 23642/535 INDUCTOR 1uH 5%MOULDED 3.242.5mm MEGGITY 3612-1-1R0-J

13 23642/533 INDUCTOR 10uH 5%MOULDED 3.2¢2.5mm MEGGITY 612-T-100-J

14 23642/064 INDUCTOR 1 10%UNSCARNED AMR-CORE RADIAL TORO A9AHYFD140K

PLR 23435/764 CONNECTOR PCB-HEADER2-WAY STRY JAE -8 2P-8212.EF

PSS 234351112 CONNECTOR PCB HEADER36-WAY 0.84mmSG RT-ANG £l 75168-107-36

71 248117203 RESISTOH 18K2 1% 250mW200V 50ppm MINI-MELF ViM 501-0-18K2-1%-50ppm
R 24811193 RESISTOR 6K81 1% 250mW200V 56ppm MINI-MELF Vi 501-0-8K81-1%-50ppm
H3 248111137 HESISTOR 33R2 1% 2560mW200V 58ppm MINI-MELF VIM 501-0-33R2-1%-50ppm
R4 24841/181 RESISTOR 332R 1% 250mW200V S0ppm MINI-MELF ViM 501-0-332R-1%-50ppm
RB 248117140 RESISTOR 43R2 1% 250mW200V S0ppm MINI-MELF Vi 501-0-43R2-1%-50ppm
Ry 248111473 AESISTOR 1K 1% 250mW200V 50ppm MINGMELF ViM 501-0-1K0-1%-50ppm
3}:] 2811217 RESISTOR 88K1 1% 250mW200V 50ppm MINSMELF ViM 501-0-68K1-1%-50spm
a9 24814215 RESISTOR 56K2 1% 250mW200Y 50ppm MINI-MELF VTM 501-0-56K2-1%-50ppm
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Cir, IFR part Pescrigtion Manufacturer  Mamdacturer's

Ref, number part number
Microprocessor board B2/1 {contd.}

A1) 248111208 RESISTOR 33K2 1% 250mW200V 50ppm MINI-MELF ViM $01-0-33K2-1%-50ppm
R11 248117233 RESISTOR 332K 1% 250mW200V 50ppm MINI-MELF VM £01-0-332K-1%-50ppm
Ri2 248114231 RESISTOR 274K 1% 250mW200V 50ppm MINI-MELF ViM 501-0-274K-1%-50ppm
13 248117241 RESISTOR 681K 1% 250mW200V 50ppm: MINIMELF VTM 501-0-881K-1%-50ppm:
A4 248147174 RESISTOR 1K1 1% 250mW200v 50ppim MING-MELF Y™ 501-0-1K4-1%-80ppm
o R15

Ris 24811197 RESISTOR 10K 1% 250mWa00V S0ppm MIN-MELF VTM 501-0-10K-1%-50ppm
Ay 24811173 RESISTOR 1K 1% 250mW200V 50ppm MINLMELF VM 501-0-1K0-1%-50ppm
R18 248117209 RESISTOR 33K2 1% 250mW200V S0ppm MINEMELF VT 501-0-33K2-1%-50ppm
R1g 248117149 AFSISTOR 100R 1% 250mW200V 80ppm MINEMELF VM 501-0-100R-1%-50ppm
K26 24811197 RESISTOR 10K 1% 250mW200V 50pom MIN-MELF VT 5¢1-0-10K-1%-500pm
k21 248417169 RESISTOR 8218 1% 250mW200V 50ppm MINLMELF VT 501.3-681R-1%-50ppm
R22 24811740 RESISTOR 43R2 1% 250mW200V 50ppm MINI-MELF VT §01-0-43R2-1%-50ppm
R23 248117172 RESISTOR 808R 1% 250mW200V 50ppm MINI-MELF VI 501-0-806R-1%-50ppm
R24 248115140 RESISTOR 43R2 1% 250mW200V 50ppm MINI-MELF VI 5G1-0-43R2-1%-50ppm
R25  24811/173  RESISTOR 1K 1% 250mW200V 50ppm MINHMELF VM 501-0-1K0-1%-50ppm
o R2E

R27  24811/168 AFSISTOR 681R 1% 250mW200V 50ppm MINI-MELF ViM 501-0-681R-1%-50ppm
Rz28 248111157 RESISTOR 221R 1% 250mW200V 50ppm MINI-MELF ViM §01-0-221R-1%-50ppm
to R34

R35 24811/149 RESISTOR 100R 1% 250mW200V 50ppm MINI-MELF ViM 501-0-108R-1%-50ppm
R36  24811/197  RESISTOR 10K 1% 250mW200V S0ppm MINIMELF VM §01-0-10K-1%-50ppm
to R40

B4t 248114140 RESISTOR 43R2 1% 250mW200V 50ppm MINLMELF VM 501-0-4382-1%-50ppm
R4z 24811166 AESISTOR 681R 1% 260mW200V 50ppm MINIMELF VM 501-0-681R-1%-50ppm
A43 248117148 RESISTOR 100R 1% 200mW200V 50ppm MINFMELF VM 501-0-100R-1%-50ppm
R44 24811/625 RESISTOR 14K7 0.1% 250mW200V 15ppm MINEMELF VTM 501-0-14K7-0.1%-15
R45 24811/640 RESISTOR 1K54 0.1% 250mW200V 15ppm MINLMELF VTM 501-01K54.0.1%-15
H46  24811/237 RESISTOR 475K 1% 250mW200V 50ppm MINI-MELF VTM 501-0-475K-1%-50ppm
47 248114497 RESISTOR 10K 1% 250mW200V 50ppm MING-MELF VM 501-0-10K-1%-50ppm:
A45 248111140 AESISTOR 4382 1% 250mW200V 50ppm MINLMELF YTM 501-0-43R2-1%-50ppm
49 24811/133 RESISTOR 22R1 1% 250mW200V 50ppm MINL-MELF VTM §01-0-22R-1%-500pm
to R0

H&t 248117208 RESISTOR 22K1 1% 250mW200V 50ppm MINIMMELF VM 501-3-22K1-1%-58ppm
a52 24811/192 RESISTOR 618 1% 250mW200V 50ppm MINIMELF VT 501-0-8K19-1%-50ppm
R53 18 ya17 RESISTOR 68K1 1% 250mW200V A0ppm MINEMELF VT 501-0-58K1-1%-50ppm
to R54

R55 248111142 RESISTOR 5111 19 250mW200V 56ppm MINLMELF VT 501-3:61R1-1%-50ppm
R56 248111197 RESISTOR 10K 19% 250mW200V 50ppm MINI-MELF VT 501-0-10K-1%-50ppm
R&7 24811/237 RESISTOR 475K 1% 250mW200V S0opm MINI-MELF VT 501-0-475K-1%-50ppm
58 24811217 RESISTOR 68K1 1% 256mW200V S0pprm MINEMELF VTH 501-3-88K1-1%-50ppm
fo RS9

Red 24811/142 RESISTOR 51R3 1% 250mW200V 50ppm MINEMELF VT 501-0-51R1-1%-50ppm
Ho1 24811/215 RESISTOR 56K2 1% 250mW200V 50ppry MINEMELF VT §01.03-56K2-1%-50ppm
R&2 24814/197 RESISTOR 10K 1% 250mW206V 50ppm MINI-MELF VM 501-0-10K-1%%-50ppm
to R63

R&4 248111142 RESISTOR 51R? 1% 250mW200V 50ppm MINI-MELF VM 501-0-51R1-1%-50ppm
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Microprocessor board B2/1 {contd.}

HB5 24811169 RESISTOR 6818 1% 250mW200V 50ppm MINLMELF VM £01-0-881H-1%-50ppm
A68 248111140 RESISTOR 43R2 1% 250mW200V 50ppm MINLMELF VM 501-0-43R2-1%-50ppm
HEY 24814197 RESISTOR 10K 1% 250rmW200V 50ppm MINEMELF VIM 561-0-10K-1%-50ppm
to R70

K74 248111144 RESISTOR 6119 19 250mW200V 50ppm MINI-MELF ViM 501-6-61R9-1%-50ppm
to K72

RI3 24814173 RESISTOR 1K 1% 250mW200V S0ppm MINI-MELF ViM 501-0-1K0-1%-50ppm
o R78

H79 248141185 RESISTOR 475R 1% 250mW200V 50ppm MINI-MELF VIM 501-5-475R-1%-50ppm
R80 24811197 RESISTOR 10K 19 250mW200V S0ppm MINEMELF ViM 501-0-10K-1%-50ppm
to R82

R83 24811/237 RESISTOR 475K 1% 250mW200V 50ppm MINLMELF ViM 501-0-475K-1%-50ppm
Re4 248117197 RESISTOR 10K 1% 250mW200V 50ppm MINLMELF ViM 531-0-10K-1%-50ppm
Res 24811221 RESISTOHR 100K 1% 250mW200V 50pprm MINE-MELF VIM 501-0-108K-1%-50ppm
R8s 248111197 RESISTOR 10K 1% 250mW200V 50ppm MINI-MELF ViM 501-0-10K-1%-50ppm
Rg7 248114221 HESISTOR 100K 1% 250mW200V 50ppm MINLMELF ViM 501-0-100K-1%-50ppm
fo 88

RBg 24811722 RESISTOR 221K 1% 250mW200V 50ppmm MINLMELF ViM 501-0-221K-1%-50ppm
R0 248117245 HESISTOR 1M 1% 250mW200V 50ppm MINI-MELF ViM 501-0-1M0-1%-50ppm
1o Ay

ROZ 24811221 RESISTOR 100K 1% 250mW200V S0ppm MINLMELF VM 501-0-106K-1%-50ppm
R93 248117189 RESISTOR 4K75 1% 250mW200V S0ppm MINLMELF VM 501-0-4K75-1%-50ppm
Ro94 248117087 RESISTOR 10K 1% 250rmW200V S0ppm MIN-MELF V™ 501.0-10K-1%-50ppm
10 R98

HO9 24814229 RESISTOR 221K 1% 250mW200V 50ppm MINI-MELF VM 501-0-221K-1%-50ppm
100 24811147 RESISTOR 10K 1% 250rW200V S0ppm MINEMELF VT™ 501-0-10K-1%-50ppm
R101 24814153 RESISTOR 881 1% 250mW200V 50ppm MINI-MELF VM 501.0-6K81-1%-50ppm
to R102

H103 248117237 RESISTOR 475K 1% 250mW200V 50ppm MINI-MELF VTM 501-0-475K-1%-50ppm
to R104

Ri08 24811261 RESISTOH AM75 1% 250mW200V 50ppm MINL-MELF ViM 501-5-4M75-1%-50ppm
Ri08 248111197 RESISTOR 10K 1% 250mW200V 50ppm MINLMELF ViM 501-G-10K-1%-50ppm
Ri0T 24811189 RESISTOR 4K75 1% 256mW200V 50ppr MINLMELF ViM 501.5-4K75-1%-50ppm
to 108

Ri 24811173 RESISTOH 1K 1% 250mW200V 50ppm MINEMELF VIM 501-0-1K0-1%-80ppm
R0 248111197 BESISTOR 10K 1% 250mW200V 50ppm MINI-MELF ViM 501-0-10K-1%-50ppm
o B2 .

R113 248111161 RESISTOR 332R 1% 250mW200V S0ppm MINEMELF ViM 501-0-332R-1%-50ppm
R4 248117209 RESISTOR 33K2 1% 250mW200V S0ppim MINLMELF ViM 501-0-33K2-1%-50pom
8115 24811197 RESISTOR 10K 1% 250mW200Y 50ppm MINFMELF VM 501-0-10K-1%-50ppm
B1t6 24814221 RESISTOR 100K 1% 250mW20GY 50ppm MINI-MELF VTM £01-0-100K-1%-50ppm
Ri17 24813201 RESISTOR 15K 1% 250mW200V 50pprmn MINEMELF VTH 501-0-15K-1%-50ppm
Bii8 25685408 THERMISTOR NEG-TC DISC15K @ 25 DEGL.C RADIAL PHILIPS 2322-640-63153

R11g 24811197 RESISTOR 10K 19 250mW200V 50ppm MINEMELF VM 501-0-10K-1%-80ppim
to Ri24

Ri2z 248117169 RESISTOR 681R 1% 250mW200V 50ppm MINL-MELF ViM 501.G-881R-1%-50ppm
Rigs 248117197 RESISTOR 10K 1% 250mW200V 50ppm MINIMELF ViM 501-0-10K-1%-50ppm
{0 H125 .

R126 243381002 AESISTOR 1001 5% 1W100V 350ppm 2612 ViM 509-0-106R-5%-V5
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Pescription

Microprocessor board B2/1 {contd.)

R127 243381004
0 R128

Ri28 24811137

Hi30  24811/245
o R

R132  24811/185
R133 24811173

Ri34 248111197
to R136

Ri37  24811/184

Ri38 248111197
to 147

R4 24811173

Ri49 248111187
to 153

Ri55 248111197
to R161

Rig2 248117173

Ri63 248111197
to R188

Ri89 248117189
to H194

Rig6 248117197
Ri88 248117197
Rigg 248117188

R200 248117201
to R215

Ra16 24811174
R217  24811/485
H218  24811/152
R219  24811/185
R220 248117182
Re2t 24811174
F222  24811/189
R223 248111133

R224 248111197
{0 R225

R226 24811173
to A228

HE2e 24811185

236 4811189
10 R233

234 24811206
R23% 24811236
H23e 24811241
H237 24811194
Ae3g 24811142

RESISTOR 1501 5% 1W10GY 350ppm 2512

RESISTOR 33R2 1% 250mW200V S0ppm MINEMELF
RESISTOR 1M 1% 250mW200V 50ppm MINI-MELF

RESISTOR 3K32 1% 250mW200Y 50ppm MINLMELF
RESISTOR 1K 1% 256mW200V 50ppm MINI-MELF
RESISTOR 10K 1% 250mWZ00V 50ppm MINI-MELF

RESISTOR 7K5 1% 250mW200V 50ppm MINI-MELF
RESISTOR 10K 1% 250mW200V 50ppm MINI-MELF

RESISTOR 1K 1% 250mW200V 50ppm MIN-MELF
RESISTOR 10K 1% 250mW200V 50ppm MINL-MELF

RESISTOR 10K 1% 250mW200V 50ppm MINI-MELF

RESISTOR 1K 1% 250mW200V S0ppm MINLMELF
RESISTOR 10K 1% 250mW200V 50ppm MINI-MELF

RESISTOR 4K75 1% 250mW200V 50ppm MINLMELF

RESISTOR 10K 1% 250mW200Y 50ppm MINI-MELF
RESISTOR 10K 1% 250mW200V 50ppm MINI-MELF
RESISTOR 4K75 19 250mW200V 50ppm MINEMELF
RESISTOR 15K 1% 250mW2006V 50ppm MINI-MELF

BESISTOR 1K1 1% 250mW200V 50ppm MINL-MELF
RESISTOR 3K32 1% 250mW200V 50ppm MINEMELF
RESISTOR 130R 1% 250mW200V 50ppm MINEMELF
RESISTOR 3K32 1% 250mW200V 50ppm MINL-MELF
RESISTOR 130H 1% 250mW200V 50ppre MINEMELF
RESISTOR 1K1 1% 250mW200V 50ppm MINI-MELF
RESISTOR 4K75 1% 250mW200V S0ppm MING-MELF
RESISTOR 22R1 1% 250mW200V 50ppm MINEMELF
RESISTOR 10K 1% 250mW2006Y 50ppm MINI-MELF

RESISTOR 1K 1% 250mW200V 50ppm MINEMELF

RESISTOR 3K32 1% 250mW200V S0ppm MINLMELF
RESISTOR 4K75 1% 250mW200V S0ppm MINIMELF

RESISTOR 24K3 1% 256mW200V 50ppm MINI-MELF
RESISTOR 432K 1% 250mW200V 50ppm MINIMELF
RESISTOR 881K 1% 256mW200V S0ppm MINI-MELF
RESISTOR 7K5 19 260mW260V 50ppm MINI-MELF

RESISTOR 51R1 1% 250rmW200V 80ppm MINLMELF

VTH

VM
VY

VIiM
ViMm
Vi

ViM
VM

Vin
ViM

Vim

VIM
ViM

ViM

VIM
ViM
ViM
VM

ViM
ViM
ViM
VIM
ViM
ViM
ViM
ViM
VIM

ViM

ViM
ViM

ViM
Vi
ViM
Viv
VM

Manufacturer  Manufacturer's
part number

500-0-180R-5%-V5

501-0-33R2-1%-50ppm
501-0-1M0-1%-50ppm

501-0-3K32-1%-50ppm
501-0-1K0-1%-50ppm
501-0-10K-1%-50ppm

501-0-7K5-1%-50ppm
501-0-10K-1%-50ppm

501-0-1KB-1%-50ppm
501-0-10K-1%-50ppm

501-0-10K-19%-50ppm

501-0-1K0-1%-50ppm
501-0-10K-1%-50ppin

§01-0-4K75-1%-50ppm

501-0-10K-1%-50ppm
501-0-10K-1%-50ppm
501-0-4K75-1%-50ppm
501-0-15K-1%-50ppm

501-0-1K1+1%-50ppm
501-0-3K32-1%-50ppm
501-0-130R-1%-50ppm
501-0-3K32-1%-50ppm
501-0-130R-1%-50ppm
501-0-1K1+1%-50ppm
501-0-4K75-1%-50ppm
501-0-22R-1%-50ppm
501-0-10K-1%-50ppm

501-0-1KO-1%-50ppm

501-0-3K32-1%-50ppm
501-0-4K75-1%-50ppm

501-0-24K3-1%-50ppm
501-0-432K-1%-50ppm
501-0-681K-1%-50ppm
501-0-7K5-1%-50ppm

501-0-51R1-1%-50pem
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Microprocessor board B2/1 (contd.}

Hedar 24811197 HESISTOR 10K 1% 250mW200V 50ppm MINI-MELF VT 501.0-10K-1%-50ppm
o A248

R24¢ 248117201 RESISTOR 15K 1% 250mW200V 50ppre MINIMELF VM 501-0-15K-1%-50ppm
R250  24811/223 RESISTOR 121K 1% 250mW200V 50ppm MINI-MELF VM 501-0-121K-1%-500pm
R251 24811217 RESISTOR 68K1 1% 250mW200V 50ppm MINI-MELF VTM 501-0-68K1-1%-58ppm
R252 248111139 RESISTOR 38R2 1% 250mW200V 50pom MINLMELF VM 501-0-3982-1%-50ppm
to R253 .

R254 248117133 RESISTOR 22R1 19% 250mW200V 50ppm MINIMELF YTM §01-0-22R-1%-50ppm
to R258

R256 248117197 RESISTOR 10K 1% 250mW200V 50ppm MINGMELF VTM 501.0-16K-1%-50ppm
to R258

SKA 23436708 CONNECTOR FLEX CCT SKT14-WAY RT-ANG PCB MTG MOLEX 52044-1410

THRZ  28457/850  TRANSISTOR NPN FMMT2369.40V 600MHz MKD-*4) 50723 MOTCROLA MMBT2369LT1
{0 TR3

TR4  2B487/81% THANSISTOR NPN B(818-40,25V 170Mbz MKD-6G SOT-23 GENERAL SEMI  BCBIS-40

o TR17

TRIB 284351244 TRANSISTOR PNP BCX17.48V 100MHz MKD-T1 507.23 PHILIPS BCX17

B TRI9

TR2G  28457/850 TRANSISTOR NPN FMMT2369.40V 600MHz MKD-"1. 80T23 MOTOROLA MMBT2388LTY
TR21  28487/8Y11 TRANSISTOR NPN BC818-40.25V 170MHz MKD-6G 807-23 GENERAL SEMI  BC816-40
TR22 284357241 TRANSISTOR PNP BCOX17..45V 100MHz MKD-T1 SOT-23 PHEIPS acxi7

TR23 2848781 TRANSISTOR NPN BCS18-40.25V 170MHz MKD-6G S0T.23 GENEHAL SEMI  BC818-40

to TR2S

TR3G 28457850 TRANSISTOR NPN FMMT2369.40V 600Miz MKD-*1J S0T23 MOTOROLA MMBT2369LT1
to TR

TR3Z2  28459/084  TRANSISTOR N-ENH MOSFETBSTRZ. 80V MKD-02 80723 PHILIPS BSTE2{TAPE & REEL)
10 TR33

TR34  2B457/B50  TRANSISTOR NEN FMMT2369.40V 600MHz MKD-"1J 80723 MOTOROLA MMET2360LT1



REPLACEABLE PARTS

Cir. IFR part Desecription Manufacturer Manufacturer's
Hef. number pari nrumber
Cellular radio systems board (optional) B3
When ordering, prefix circuit reference with B3,
44829/595 Complate uni issue 001
C1 26454009  GAPACITOR-FIXED ALUMINIUM 47uF +-20% 16V PANASONIC INDUSTRIAL
ELECTROLYTIC, SURFACE-MOUNTED, SIZE 6.6 x 6.5mm, ECE-V-1CA470P
G2 26451010 CAPACITOR-FIXED ALUMINEUM 100uF +/-20% 6.3V PANASCNIC INDUSTRIAL
ELECTROLYTIC, SURFACE-MOUNTED, SIZE 6.6 x 6.6mm, ECE-V-QJA-11P
c3 26454009 CAPACHTOR-FIXED ALUMINIM 47uF +/-20% 16V PANASONIC INDUSTRIAL
ELECTROLYTIC, SURFACE-MOUNTED, SIZE 6.6 x 6.5mm, ECE-V-1CA-470P
C4 264517004 CAPACITOR-FIXED ALUMINEM 10uF +/-20% 35V DAUBILIER CAPACITORS
: ELECTROLYTIC, SURFACE-MOUNTED, SiZE 5.3 x 5.3mm, DVC-10/35-TAR
Cs 26451004 CAPACITOR-FIXED ALUMINIUM 10uF +/-20% 35V DUBILIER CAPACITORS
ELECTROLYTIC, SURFACE-MOUNTED, SHZF 5.3 x 5.3mm, DVC-10/35-T/R
CBlo 26386760  CAPAGITOR-FIXED CERAMIC 220nF +/-10% 50V X7R PHILIPS .
Ce MULTILAYER, SURFACE-MOUNTED, SIZE 1210, NICKEL 1210-2R-224-K8-BBC
Ci0 26386/824  CAPACITOR-FIXED CERAMIC 100pF +/-5% 50V NFQ HOHM ELECTRONICS LD
MULTILAYER, SURFACE-MOUNTED, SIZE 0805, NICKEL MCH21.5A-101-JP
C11  25386/828  CAPACITOR-FIXED CERAMIC 220pF +/-5% 50V NPO ROHM ELECTRONICS LTD
MULTILAYER, SURFACE-MOUNTED, SIZE 0808, NICKEL MCH21-5A-221-JP
Ci2io 263867760 CAPACITOR-FIXED CERAMIC 220nF +/-10% 50V X7R PHILIPS
Ci5 MULTIAYER, SURFACE-MOUNTED, SIZE 1210, NICKEL 1210-2R-224-K5-BBC
Cl6to 26386/863 CAPACITOR-FIXED CERAMIC 1nF +/-10% 50V X7R/2C1, ROHM ELECTRONICS LTD
ci8 MULTHLAYER, SURFACE-MOUNTED, SIZE 0805, NICKEL MCH23-5C-102-KP
19 263861760 CAPACITOR-FIXED CERAMIC 220nF +-10% 50V X78 PHILIPS
MULTHAYER, SURFACE-MOUNTED, SIZE 1210, NICKEL 1210-2R-224-K5-BBC
C20 263861830 CAPAGITOR-FIXED CERAMIC 3300F +/-5% 50V NPO ROHM ELECTRONICS LTD
MULTHAYER, SURFACE-MOUNTEB, SIZE 0805, NICKEL MCH21-5A-331-JP
C21  26386/863 CAPACITOR-FIXED CERAMIC 1nF +-10% 50 X7R2CH, ROHM ELECTRONICS LTD
MULTHLAYER, SURFACE-MOUNTED, SIZE 0808, NICKEL. MCH21-5C-102-KP
Cz2 26386760 CAPACITOR-FIXED CERAMIC 220nF +/-10% 50V X7R PHILIPS
MULTILAYER, SURFACE-MOUNTED, SIZE 1210, NICKEL 1210-2R-224-K9-BBC
G23  26386/830 CAPACITOR-FIXED CERAMIC 3300F +/-5% 50V NPO HOHM ELECTRONIGS LTD
MULTHAYER, SURFACE-MOUNTED, SIZE 0805, NICKEL MCH21-5A-331-4P
CS0to 26386/878  CAPACITOR-FIXED CERAMIC 10nF +/-10% 50V XTR/2C1, ROMM ELECTRONICSLTD
C8b MULTILAYER, SURFACE-MOUNTED, SIZE 0805, NICKEL MCH21.5C-163-XP
C87 283437788 CAPACITOR-FIXED CERAMIC 880pF +/5% 50Y NPO ROHM ELECTRONICS LTD
MULTILAYER, SURFACE-MOUNTED, SIZE 0805, NICKEL MCH21-5A-881-4P
€88 2645L010  CAPACITOR-FIXED ALUMINIUM 100uF +/-20% 6.3V PANASONIC INDUSTRIAL
ELECTROLYT!C, SURFACE-MOUNYED, SIZE 6.6 x 8.5mm, ECE-V-0JA101P
€89 26343788  CAPACITOR-FIXED GERAMIC 680pF +/5% 50V NPO ROHM ELECTRONICS LTD
MULTILAYER, SURFACE-MOUNTED, SIZE 0805, NICKEL, MCH21-5A-681-4P
Co0to 26386/875  CAPACITOR-FIXED CERAMIC 10nF +-10% 50V X7Ri2C1, ROHM ELECTRONICS LTD
Ca3 MULTILAYER, SURFACE-MOUNTED, SIZE 0805, NICKEL MCH21-5C-103-KP
Dito  2B348/034 DIODE SMALL-SIGNAL, SCHOTTKY, BATS4... 160mW 30V PHILIPS
D& 100mA MARKING GODE L4p, SURFACE MOUNTED, SOT-23, BAT54-T1
6-100 . 46882-310



REPLACEABLE PARTS

Cir. IER patt Description Manufacturer Manufaciurer's
Ref.  number part number

Cellular radio systems board {optional) B3 (contd.)

IC1 28466122 IC-DIGITAL OR-GATE 74ACT32... 2 INPUT, QUAD, NAT, SEMICONDUCTOR
CMOS-ADVANCEDTTL, 14 PIN, SMALL-OUTLINE. 74ACT3R5C
IC2 28452430  IC-DIGITAL FLIP-FLOP/ID-TYPE 74HCT374... 1 INPUT, PHILIPS
OCTAL, NON-INVERTING, POS EDGE TRIGGER, TRI-STATE, 74HCT374D
103 28462136 IC-DIGITAL FLIP-FLOP/I-TYPE 74HCT74.., 2 BIT, PHILIPS
DUAL, POS EDGE TRIGGER, PLUS SET & CLEAR, 74HCT74D
04 28486032  IC-DIGITAL AND-GATE 74HC0S... 2 INPUT, QUAD, PHILIPS
CMOS-HISPEED, 14 PIN, SMALL-OUTLINE, 74HCO8D
iC5 28462430  IC-DIGITAL FLIP-FLOP/D-TYPE 74HGTA74... 1 INPUT, PHILIPS
OCTAL, NON-INVERTING, POS EDGE TRIGGER, TRI-STATE, 74HCT374D
iC6 284621136  IC-DIGITAL FLIP-FLOP/D-TYPE 74HCT74,.. 2 BIT, PHILIPS
DUAL, POS EDGE TRIGGER, PLUS SET & CLEAR, TAHCT74D
IC7 284661388  IC-DIGITAL NAND-GATE 74HCT10... 3 INPUT, TRIPLE, PHILIPS
CMOS-HISPEED4TTL, 14 PIN, SMALL-OUTLINE, 74HCT10D
IC8  28469/058  IC-DIGITAL BUFFER/LINE-DRIVER 74HC244,.. 4 INPUT, PHILIPS
4 BIT, DUAL, NON-INVERTING, TRI-STATE BUS, TAHC244D
109 28466122 IC-DIGITAL OR-GATE 74ACT3Z... 2 INPUT, QUAD, NAT. SEMICONDUCTOR
CMOS-ADVANCED-TTL, 14 PIN, SMALL-OUTLINE. 74ACT325C
010 284661122 IC-DIGITAL OR-GATE 74ACT32... 2 INPUT, QUAD, NAT. SEMICONDUCTOR
CMOS-ADVANCED+TTL, 14 PIN, SMALL-OUTLINE. 74ACT325C
IC11 284801066  IC-DIGITAL INVERTER 74ACTO4... HEX, NAT. SEMICONDUGTOR
CMOS-ADVANCEDSTTL., 14 PIN, SMALL-OUTLINE. T4ACTO4SC
012 28462141 IC-DIGITAL FLIP-FLOP/D-TYPE 74HGT377.. OGTAL, POS PHILIPS
EDGE TRIGGER WITH DATA ENABLE, CMOS-H/SPEED4TTL, T4HCTITTD
IC13 28467096  IC-MICRO PROCESSOR, 16 BIY, 68000... 10MHz, HMOS, MOTOROLA INC.
: 88 PIN, PLCC, MCEBHCO00/FN/12
IC14 44535305  IC-PROGRAMMED PAL, SET OF 1, 2045, ADDRESS DECODER
BA.
115 28466122 IC-DIGITAL OR-GATE 74ACT32... 2 INPUT, QUAD, NAT. SEMICONDUCTOR
CMOS-ADVANCEDATTL, 14 PIN, SMALL-OUTLINE. 74ACT325C
1020 28469910  IC-MICRO STATIC-RAM, 128K x 8 BIT, M48Z128... 5V SGS-THOMSON
+15%, 12008, NON-VOLATILE, WITH INTERNAL LITHIUM M48Z128-120PMi
IC21  28469/910  IC-MICRO STATIC-RAM, 128K x 8 BIT, M48Z128... 5V SGS-THOMSON
+-5%, 120nS, NON-VOLATILE, WITH INTERNAL LITHIUM M48Z128-120PMi
022 44535306 IC-PROGRAMMED FPGA, SET OF 1, 2045, DSP ARBITRATOR
B3.
IC23to 284677108  IC-MICRO DIGIT/SGNL PROCESSR, ADSP2105... 10MHz ANALOG DEVICES LTD
IC25 DIGITAL SIGNAL PROCESSING, 1K PROGRAM & 0.5K DATA ADSP2105KP-40
026 28469/546  IC-DIGITAL FILTER DF1700... 16 INPUT, SINGLE, 8 x BURR-BROWN INTERNAT
OVER SAMPLING, STOPBAND ATTEN 11048, USER SELECT DF1700P
IC27 284617780  IC-ANALOGUE VOLTAGE-REGULATOR 79L05AC... 5V 100mA  NAT. SEMICONDUCTOR
NEGATIVE, LINEAR, 5% REGULATION, MONOLITHIC, 8 LM7SLOSACM
[C28  28461/814  IC-ANALOGUE A'D CONVERTER AD7870... 5V 12 BIT, ANALOG DEVICES LTD
WITH ON CHIP REFERENCE, TRACK/HOLD AMP AND AD7870LN
129 28461450  IC-ANALOGUE OPERATIONAL AMP TLO32... DUAL, 15V TEXAS INSTRUMENTS
U/GAIN BANDWDTH 1.1MHz, OFFSET VOLTAGE 2.0mV, SLEW TLO32CD(TUBE)
IC30  28461/805  IC-ANALOGUE D/A-CONVERTER AD1865.., DUAL, 5V 18 ANALOG DEVICES LTD
BIT, AUDIO, SERIAL INPUT, CO-PHASED OUTPUT, 11608 AD1865N
IC31 28461459  IC-ANALOGUE OPERATIONAL AMP TLO32... DUAL, 15V TEXAS INSTRUMENTS
U/GAIN BANDWDTH 1.1MHz, OFFSET VOLTAGE 2.0mV, SLEW TLO32CD(TUBE)
032 284697756  IC-ANALOGUE MULTIPLEXER 74HC4051... SINGLE, 8 PHILIPS
CHANNEL, 3 SELECT INPUTS PLUS ENABLE, 74HCA051D

46882-310 - 6-101



REPLACEABLE PARTS

Cir. IFR part Description Manufacturer Manufacturer's
Ref. number part number
Celular radio systems board {optional} B3 {conid.)
IC33 284661032 1C-DIGITAL AND-GATE 74HCG8... 2 INPUY, QUAD, PHILIPS

CMOS-H/SPEED, 14 PIN, SMALL-QUYLINE. T4HCO8D
034 2B4B5/053 IG-DIGITAL DECODER/DEMULTIPLEX 74HCY138... 3 PHILIPS

INPUY, 8 BIT, SINGLE, INVERTING, 3 BIY ADDRESS, 74HCT138D
iC35  28462/138 IC-DIGITAL FLIP-FLOP/D-TYPE 74HCT74.. 2 BIT, PHILIPS

DUAL, POS EDGE TRIGGER, PLUS SET & CLEAR, T4HCT74D
iC36  2B4B9/063 IC-DIGITAL BUFFERAINE-DRIVER 74HC128... QUAD, PHILIPS _

TRI-STATE, LOW ENABLE, CMOS-H/SPEED, 14 PIN, 74HC1250
Lt 23642/533 INDUCTOR-FIXED 10ub +/- 5% EPOXY-MOULD, 150mA 211 MEGGITT ELECTRONICS

MAX, 30 Q @ 2.52 MHz, 36 MHz SRF, SURFACE MOUNTED, 36121106+
12 23642/533 INBUCTOR-FIXED 10uH +/- 5% EPOXY-MOULD, 150mA 2R1 MEGGITT ELECTRONICS

MAX, 30 Q @ 2.52 MHz, 38 MHz SHEF, SURFACE MOUNTED, 36812-7-108-J
PLA  23436/970 CONNECTOR MULTIWAY, PCB HEADER, 34 WAY, RIGHT MCLEX ELECTRONICS

ANGLED, 2-ROW, 2.54mm GRID, POLARISED, SHROUBED, 39-26-7348
Rite 248114173 RESISTOR-FIXED METAL-FILM 1K +/- 1% 250mW 200V 50 VISHAY COMPONENTS

K7 ppm/DEG.C, SURFACE MOUNTED, SIZE MINEMELF, {8mm SMMO204-1K0-1%-50ppm

A8 248111197 RESISTOR-FIXED METALFILM 10K +/- 1% 250mW 200V 50 VISHAY COMPONENTS

pprBEG.C, SURFACE MOUNTED, SIZE MINLMELF, {Brun SMMG204-10K-1%50ppm
Rg 248111173 RESISTOR-FIXED METAL-FILM 1K /- 19 250mW 200V 50 VISHAY COMPONENTS

ppr/DEG.C, SURFACE MOUNTED, SIZE MINIMELF, {8mm SMMG204-1K0-1%-50ppm
B0 24811197 RESISTOR-FIXED METAL-FILM 10K +/ 1% 250mW 200V 50 VISHAY COMPONENTS

pom/DEG.C, SURFACE MGUNTED, SIZE MINEMELF, {8mm SMMG204-10K-1%50ppm
Rit 24811187 RESISTOR-FIXED METAL-FILM 10K +/- 1% 250mW 200V 50 VISHAY COMPONENTS

pprefBEG.C, SURFACE MOUNTED, SIZE MINI-MELF, {Bmm SMMO204-10K-1%50ppm
H12 248111172 RESISTOR-FIXED METAL-FILM 1K +/- 1% 250mW 200V 50 VISHAY COMPONENTS

ppmiDEG.C, SURFACE MOUNTED, SIZE MINI-MELF, (8mm SMMO204-1KO-1%-50ppm
Ri3tc 24811107 RESISTOR-FIXED METAL-FILM 10K +/- 1% 250mW 200V 50 VISHAY COMPONENTS

18 ppmDEG.C, SURFACE MOUNTER, SIZE MINI-MELF, (8mm SMMO204-10K-1%50ppm

H18 248111173 RESISTOR-FIXED METAL-FILM 1K +/- 1% 250mW 200V 80 VISHAY COMPONENTS

ppmEG.C, SURFACE MOUNTER, SIZE MINI-MELF, (8mm SMMO204-1K0-1%-50ppm
H20 248117148 RESISTOR-FIXED METAL-FILM 1608 +/- 1% 250mW 200V VISHAY COMPONENTS

50 ppmiDEG.C, SURFACE MOUNTED, SIZE MINE-MELF, SMM0204-106R-1%:50ppm
74| 248111188 RESISTOR-FIXED METAL-FILM 4K75 +/- 1% 250mW 200V VISHAY COMPONENTS

50 ppm/DEG.C, SURFACE MOUNTED, SIZE MINEMELF, SMMOZ04-4K75-1%50ppm
R22 248111180 HESISTOR-FIXED METAL-FILM 2K +/- 1% 250mW 200V 50 VISHAY COMPONENTS

pom/BEG.C, SURFACE MOUNTED, SIZE MINLMELF, Bmm SMM0204-2K0- 1%50ppm
R23  24811N189 RESISTOR-FIXED METAL-FiLM 4K75 +/- 1% 250mW 200V VISHAY COMPONENTS

50 ppmvyREG.C, SURFACE MOUNTED, SIZE MiNI-MELF, SMMG204-4K75-1%500pm
R26 2481197 RESISTOR-FIXED METAL-FILM 10K +/- 1% 250mW 200V 50 VISHAY COMPONENTS

por/BEG.C, SURFACE MOUNTED, SiZE MINLMELF, {Brm SMMG204-10K-1%50ppm
H27  24B1INMT3 RESISTOR-FIXED METAL-FILM 1K +/- 1% 250mW 200V 50 VISHAY COMPONENTS

ppvBEG.C, SURFACE MOUNTED, SIZE MINEMELF, {8mm SMM0204-1K0-1%-50ppm
A28 24811173 AESISTOR-FIXED METAL-FILM 1K +/ 1% 250mW 200V 50 VISHAY COMPONENTS

ppmyDEG.C, SURFACE MOUNTED, SIZE MINI-MELF, (Bmm SMMG204-1K0-1%-50ppm
g-102 46882-310



REPLACEABLE PARTS

Cir, IFR part Pescription Manefacturer Manufacturer's
Ref.  number part number
Cellular radio systems board {optional}] B3 (contd.)
R29 248111197 RESISTOR-FIXED METAL-FEM 10K +/- 1% 250mW 200V 50 VISHAY COMPONENTS
ppmEG.C, SURFACE MOUNTED, SIZE MINI-MELF, {8mm SMMO204-10K-1%50ppm
R 24811173 RESISTORFIXED METAL-FILM 1K +/- 1% 250mW 200V 50 VISHAY COMPONENTS
pomy/DEG.C, SURFACE MOUNTED, SIZE MINI-MELF, {8mm SMMD204-1K0-1%-50npm
Rat 24811173 RESISTOR-FIXED METAL-FILM 1K +/- 1% 250mW 200V 50 VISHAY COMPONENTS
pomBEG.C, SURFACE MOUNTED, SIZE MINI-MELF, {8mm SMM0204-1K0-1%-50ppm
B3z 24811197 RESISTORFIXED METAL-FILM 10K +/- 1% 250mW 200V 50 VISHAY COMPONENTS
pervDEG.C, SURFACE MOUNTED, SIZE MINI-MELF, {8mm SMMO204-10K-1%50ppm
R33 248111173 RESISTOR-FIXED METAL-FILM 1K +/- 1% 250mW 200V 50 VISHAY COMPONENTS
ppmREG.C, SURFACE MOUNTED, SIZE MINI-MELF, {8mm SMM0O204-1K0-1%-50ppm
R34 PABTIMT3 RESISTORFIXED METAL-FILM 1K 4/ 1% 250mW 200V 50 VISHAY COMPONENTS
ppmEG.C, SURFACE MOUNTED, SIZE MINI-MELF, {8mm SMMO204-1K0-1%-50ppm
R3% 24811187 RESISTOR-FIXED METAL-FEM 10K +/- 1% 250mW 200V 50 VISHAY COMPONENTS
ppyDEG.C, SURFACE MOUNTED, SIZE MINI-MELF, (8Bmm _ SMMD204-10K-1%50ppm
H3s 248141197 RESISTORFIXED METAL-FILM 10K +/- 1% 250mW 200V 50 VISHAY COMPONENTS
ppmfDEG.C, SURFACE MOUNTED, SIZE MINI-MELF, {8mm SMMO204-10K-1%50ppm
R37 24811218 RESISTORFIXED METAL-FILM 78K +/ 1% 250mW 200V 50 VISHAY COMPONENTS
ppryDEGLC, SURFACE MOUNTED, SIZE MINI-MELF, {8mm SMM0O204-75K-1%50ppm
3810 248141197 RESISTOR-FIXED METAL-FEM 10K +/~ 1% 250mW 200V 80 VISHAY COMPONENTS
R42 ppmyBEG.C, SURFACE MOUNYTED, SEE MINI-MELF, {8mm SMMO204-10K-1%50ppm
R43to 248111193 RESISTOR-FIXED METAL-FILM 6K81 4/ 1% 250mW 200V VISHAY COMPONENTS .
R48 50 ppmyDEG.C, SURFACE MOUNTED, SIZE MIN-MELF, SMMB204-6K81-1%50ppm
R481o 248111197 RESISTOR-FIXED METAL-FIEM 10K +/- 1% 250mW 200V 80 VISHAY COMPONENTS
R&2 opmDEG.C, SURFACE MOUNTED, SIZE MINI-MELF, {8mm SMMO204-10K-1%50ppm
853 248111163 RESISTOR-FIXED METAL-FILM 3828 +/- 1% 250mW 200V VISHAY COMPONENTS
50 ppmMEG.C, SURFACE MOUNTED, SIZE MIN-MELF, SMM0204-352R-1%50ppm
Rb4 248111183 RESISTOR-FIXED METAL-FILM 3828 +/- 1% 250mW 200V VISHAY COMPONENTS
56 ppmyDEG.C, SURFACE MOUNTED, SIZE MINSFMELF, SMM0204-382R-1%50ppm
HS7to 24811173 RESISTOR-FIXED METAL-FILM 1K +/- 1% 250mW 200V 50 VISHAY COMPONENTS
Re4 opmDEG.C, S{_}H?ACE MOUNTED, SIZE MINI-MELF, {8mm SMMO264-1K0-1%-50ppm
865 248117149 RESISTOR-FIXED METAL-FILM 1001 +/- 1% 250mW 200V VISHAY COMPONENTS
5G ppm/DEG.C, SURFACE MOUNTED, SIZE MINI-MELF, SMMO204-100R-19%50ppm
a7 248117184 RESISTOR-FIXED METAL-FILM 3K01 +/- 1% 250mW 200V VISHAY COMPONENTS
5C ppmvDEG.C, SURFACE MOUNTED, SIZE MINEMELF, SMM0204-3K01-1%50ppm
Hes 248414487 RESISTOR-FIXED METAL-FILM 10K +/- 19 250mW 200V 50 VISHAY COMPORENTS
ppDEG.C, SURFACE MOUNTED, SIZE MINGMELF, Brmm SMMO204-10K-1%50ppm
HES 24811/262 BESISTOR-FIXED METAL-FILM 16K2 +/- 1% 250mW 206V VISHAY COMPONENTS
50 ppmvDEG.C, SURFACE MOUNTED, SIZE MINFMELF, SMM0204-16K2-1%50ppm
R 24811187 RESISTOR-FIXED METAL-FILM 10K +/- 19 250mW 200V 58 VISHAY COMPORENTS
HT7 ppm/DEG.C, SURFACE MOUNTED, SIZE MINEMELF, (8mm SMM0204-10K-1%50ppm
K78 248117204 RESISTOR-FIXED METAL-FILM 20K +/- 1% 250mW 200V 5 VISHAY COMPONENTS
ppmiDEG.C, SURFACE MOUNTED, SIZE MINFMELF, (Bmm SMMO204-20K- 1%50ppm:
TH4  28453/828 TRANGISTOR NPN BIPOLAR BCB488... 30V 200MHz 200mW PHILIPS
10Gma BCa48B
TRS 2B453/82% TRANSISTOR NP BIPOLAR BGB488... 30V 200MHz 200mW PHILIPS
H00mA 20ChFE @ 2mA, NOISE 2dB @ 1KHz, MARKING CODE BCa488
46882-310 6103



REPLACEABLE PARTS

Cir. iFH part Description Manufacturer  Manufacturer's

Ref. number . part number

Cellular radio systems board (optional) B3/1

When ordering, prefix circuit reference with B3/1.
44830181 Complete unit Issue 12

1 264517009 CAPAGITOR ALUM 4TuF+/-20% 16V 6. 8mmSQ RUBYCON 16-REV-47

2 26451/010 CAPACITOR ALUM 1004F4/-20% 8.3V 6.56mmSQ RUBYCON 8.3-REV-100

C3 264517009  CAPACITOR ALUM 47uF+/-20% 16V 8.6mmSQ RUBYCON +6-REV-47

C4 26451004 CAPACITOR ALUM 10uF+/-20% 35V 5.3mmSQ RUBYCON BREV-10

0G5

Cs 26386760  CAPACITOR CERAMIC 220nF+/10% 50V 1210 PHYCOMP 1210-2R-204.K9-BB0

to €9

10 26386824  CAPACITOR CERAMIC 100pF+/-5% 50V 0805 AVX 0805-5A-101-JAT-14 0

Ci1 26386/828  CAPACITOR CERAMIC 220pF +/-5% 50V 0805 AVX 0805-5A-221-JAT-1A 0
- 012 2B386/750 CAPACITOR CERAMIC 220nF+/-10% 50V 1210 PHYCOMP 1210-2R-224-K9-BBC

ta Ci5 :

Ci6  26386/863  CAPACITOR CERAMIC 1aF+/-10% 50V 0805 AVX 0805-5C-102-KAT-1A ¢

e C18

19 26386/760  CAPACITOR CERAMIC 220nF+/-10% 50V 1210 PHYCOMP 1210-2R-224-K9-BBC

C20 26386830  CAPACITOR CERAMIC 330pF+/-5% S0V 0805 AVX (BOS-5A-331-JAT-1A 0

G2 26386/863  CAPACITOR CERAMIC inFa/-10% 50V 0805 AVX 0B05-5C-102-KAT-1A 0

22 263887760  CAPACITOR CERAMIC 220nF+/-10% 50V 1240 FHYCOMP 1210-2R-224-K9-BBC

C23  26386/83¢  CAPACITOR CERAMIC 330pF+/-5% 50V 0805 AVX 0805-5A-331-JAT-1A 0

(24 26585001 CAPACITOR POLYESTR 14F+-10% 83V 7.3x10mm WIMA SMD7.3-14F10%-63V-TR

(50 26386/875  CAPACITOR CERAMIC 10nF+/10% 50V 0805 AVX 0805-5C-103-KAT-1A 0

10 C86

C87 263437788  CAPACITOR CERAMIC 680pF+/-5% 50V 0805 SYFER 0805-J-050-0681J-C-T

BB 26451010 CAPACITOR ALUM 100uF+-20% 6.3V 6.6mmSQ RUBYCON §.3-REV-100

CB9 263437788  CAPACITOR CERAMIC 880pF+/-5% 50V 0805 SYFER 0808-J-050-0881J-C-7

C80  26386/875  CAPACITOR CERAMIC 10nF+/-10% 50V 0805 AVX GBOS-5C-103-KAT-1A0

to Co4

C100  26386/875  CAPACITOR CERAMIC 10nF+/-10% 50V 0805 AVX 0B805-5C-103-KAT-tA0

G101 263867309 CAPACITOR CERAMIC 100nF+/10% 50V 1208 AVX 1206-5C-104-KAT-tA 0

C102  26386/830  CAPACITOR CERAMIC 330pF+/5% S0V 0805 AVX 0B0S-5A-331-JAT-1A0

1o C103

Ci0d 263688875  CAPACITOR CERAMIC 10nF+/-10% 30V 0805 AVX 0B805-5C-103-KAT-1A 0

Ci05 26343767  CAPACITOR CERAMIC 10pF+/-5% 50V 0805 AVX 0805-5A-100-JAT-1A 0

to C106

Ci07  28386/875  CAPACITOR CERAMIC 10nF+/-10% 50V (805 AVX 0805-5C-103-KAT-1A 0

0 C108

{103 26386/830 CAPACITOR CERAMIC 330pF+/-5% 50V 0R0S AVX (805-5A-331-JAT-1A 0

b1 28349/034  DIODE BATS4.. SMALL-SIGSCHTKY MKE-L4p 80T-23 PHILIPS BATS4-T1

D10 :
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REPLACEABLE PARTS

Cir, IFK part Description © Manufacturer Manufacturer's
Ref. number part number

Cellular radio systems board (optionai) B3/1 {contd.)

H| 28456/122 IC-DIGITAL OR-GATET4ACT32,. QUAD S0-14 FAIRCHILD T4ACT325C

2 28462/430 IC-DIGITAL FLIP-FLOP-B74HCT374. OCTAL 80-20 PHILIPS T4HCT3I74D

iG3 2B482/136 C-DIGITAL FLIP-FLOP-D74MCT74., DAL SO-14 PHELIPS 74HCT 4D

04 28465032  IC-DIGITAL AND-GATE74HCO0S., QUAD S0-14 PHILIPS 74HC08E

05 28462/430  IC-DIGITAL FLIP-FLOP-D74HCTS74.. OCTAL S0O-20 PHILIPS 7AHCT3740

iCe 284821136 IC-DIGITAL FLIP-FLOP-D74HCT74. DUAL 8014 PHELIPS T4HCT74D

07 28466/388  IC-DIGITAL NAND-GATEZ4HCT10.. TRIPLE 50-14 PHELIPS T4HCTI0D

ic8 284681058 IC-DIGITAL BFEAINE-DRVRT7AHC244., DUAL 8026 ON SEMI MC74HC244DW or ADW
IC9 28466122  IC-DIGITAL OR-GATE74ACT32. QUAD SO-14 FAIRCHED 74ACT328C

f01C10

IC11 28469/066 IC-DIGITAL INVERTER74ACTO4., HEX 80-14 FAIRCHILD T4ACTO4SC

012 28482141 IC-DIGITAL FLIP-FLOP-DTEHCTSTT. OCTAL 80-20 PHILIPS T4HCT3VID

013 28467/006 IC-MICR0 PROCESSORS8090.. 18-8IF PLLCC-68 HITACH! HB8000CP10

IC14  44535M05  IC-PROGRAM PAL x1 2945ADDRESS DECODER B3

G158 28466/122 IC-DIGITAL OR-GATETAACTI2.. QUAD SG-14 FAIRCHILD T4ACTA25C

IC20 284871117 IC-MICRO STATIC-RAMHME26128.. 128KxB 50-32 MITSUBISH MEMS1008DFP-10H
to 1G21

1022 44535/308 IC-PROGRAM FPGA x1 2945D5P ARBITRATOR B3

23 284671108 IC-MICRO DIGIT/SGNL PROCADSP2105.. PLCC-68 ANALOG ADSP2105KP-55
0025

26 28459/530 IG-DIGITAL FLYERSMS843., 50-28 NIPPON SM5843-A81

iC27  2B481/780 IC-ANALOG VOLTAGE-REGT9L05AC.. 80-8 ST MICRO L79L05ACZ

iC28 28461814 IC-ANALOG A/D CONVERTERABTSTD.. DIL-24 ANALOG AD7870LN

020  28461/459  IC-ANALOG OP AMPTLO32. DUAL SO-8 TEXAS TLOS2CD{TUBE)
iC30 284617805 G-ANALOG D/A-CONVERTERAD1865., DUAL DiL-24 ANALOG AD1865N

03t 2p461M459 IC-ANALOG OP AMPTLO32.. DUAL S0-8 TEXAS TL032CD{YUBE)
iC32  2B469/756 IC-ANALOG MULTIPLEXER74HC4051,. 80-16 PHILIPS 74HCAG51E

IC33 284681032 IC-DIGITAL AND-GATE74HC08.. GUAB 80-14 PHILIPS 74HC08D

1034 2B4B85/053 [G-DIGITAL DECDR/BEMPLEXT4H(CT138., 5016 PHILIPS TAHCT138D

IC35 2846211368 IC-DIGITAL FLIP-FLOP-D74HCT/4. DUAL 50-14 PHILIPS T4HETIAD

IC36  28469/063 IC-DIGITAL BFRAINE.DRVR74HC125.. QUAD S0-14 PHEPS T4HC1250

037 28487/154  IC-MICRO PERIPHERALMXD1210.. 30-8 MAXIM MXE210C3A
t0iC38

IC38 284621138 IC-DIGITAL FLIP-FLOP-D74HCT74.. BUAL 8014 PHILIPS T4HCT74D

ICAG  28461/815 IC-ANALOG PHASE-LCK-LOOPNES84D,, SO-18 PHILIPS NE584D

R 23642/533 INDUCTOR 10uM 5%MOULDED 3.2x2.5mm TYCO 3612-T-100-d

toi2

)| 24811173 BESISTOR 1K 1% 250mW200V S0ppm MINI-MELF VI¥ 501-0-1K0- 19%-50pprm
o A7

né 248114197 RESISTOR 10K 1% 250:mWa00V 50ppm MINLMELF ViM 5G1-0-10K-1%-50ppm
Ro 248111173 RESISTOR 1K 1% 250mW200V 80ppm MENI-MELF VM 501-0-1K0-1%-50ppm
THY 248111197 RESISTOR 10K 1% 250mW200V 50ppm MINFMELF VM §01-0-10K-1%-50ppm
10 R11 . )

212 248111473 RESISTOR 1K 1% 250mW200V S0ppm MINMELF ViM 501-0-1K0-1%-50ppm
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REPLACEABLE PARTS

Cir.
Ref.

iFR part
number

Description

Cellular radio systems board {optional) B3/1 (conid.)

Manufacturer Manutacturer's

part number

813 24811197 RESISTOR 10K 1% 250mW200V S0ppm MINI-MELF VM 501-0-10K-1%-50ppm
o Ri8

R19 24811473 RESISTOR 1K 1% 250mW200V S0ppm MINGMELF ViM 501.0-1K0-1%-50ppm
720 248117149 RESISTOR 100R 1% 250mW200V 50ppm MINI-MELF VM 501.0-4608-1%-50ppm
Rat 24811189 RESISTOR 4K75 1% 256mW200V 50ppm MINI-MELF VM 501-0-4K75-1%-50ppm
R22 24811180 RESISTOR 2K 1% 250mW200V 50ppm MINEMELF ViM 501-0-2K0-1%-50ppm
R23 248117189 RESISTOR 4K75 19 250mW200V 50ppm MINI-MELF VTM BO1-0-4K75-1%-50ppm
Red 248111173 HESISTOR 1K 1% 250mW208V 50ppm MINI-MELF ViM 501-0-1K0-1%-80ppm
to R25

R2& 248111187 RESISTOR 10K 1% 250mW200V 50ppm MINEMELF ViM 501-0-10K-1%-50ppm
R27 24811173 RESISTOR 1K 1% 250mW208Y 50ppm MINI-MELF VIM 501-0-1K6-1%-50ppm
to A28

Reg 24811487 AESISTOR 10K 1% 250mW200V 50npm MINEMELF VM 501-0-10K-1%-50ppm
R3c 24811473 RESISTOR 1K 1% 250mW200V 50ppm MINI-MELF VIM 501-0-1K0-1%-50ppm
to R3t

Rz 24801187 RESISTOR 10K 1% 250mW200V S0ppm MINI-MELF VTM 501.0-10K-1%-50ppm
H33 248111473 AESISTOR 1K 1% 250mW200V S0ppm MINI-MELF VM 501-0-1K8-1%%-50pprm
to R34

R35 24811497 RESISTOR 18K 1% 250mW200V 50ppm MINLMELF VT 501.0-10K-1%-50ppm
to R '

R37  24811/218 RESISTOR 75K 1% 250mW200V 50opm MING-MELF VM 501-0-75K0-1%-50ppm
R3g 24811197 RESISTOR 10K 1% 250mW200V 50ppm MINI-MELF VM 501 -0-10K-1%-50ppm
to R42

R43 248111493 AESISTOR 8Ka1 1% 260mW200V S0ppm MINLMELF VM 501-0-6K81-1%-50ppm
to A48

R4g 24811497 AESISTOR 10K 1% 250mwW200Y 50ppm MINI-MELF ViM 501-0-10K-1%-50ppm
to R0

R51 24811/483 AESISTOR 392R 1% 250mW200V 50opm MINLMELF VTM 501-0-382H-1%-50ppm
to R4

R58 24811173 RESISTOR 1K 1% 250mW200V 50pom MINLMELF VIM 501-0-1K0-1%-50ppm
to 59

Reo 2481140 RESISTOR 1R 1% 250mW200V 50ppm Mibi-MELF VM 801-0-1R0-1%-50ppm
R62 248111101 RESISTOR 1R 1% 250mW200V S0ppm MINLMELF VT# 501-0-1R0-1%-80ppm
R63 2481173 RESISTOR 1K 1% 250mW200V 50ppm MINLMELF VTN 501-8-1K0-1%-50ppm
to Rg4

Re5 248111145 AESISTOR $40R 1% 250mW200V 50opm MINLMELF VTM™ 501-0-100R-1%-50ppm
RE7 248114184 RESISTOR 3Ko1 1% 250mW200V 50ppm MINLMELF VM §01-0-3%01-1%-50ppm
R&8 248111497 RESISTOR 10K 1% 250mW200V 50opm MINE-MELF VM 501-0-10K-1%-50ppm
Reg  24811/202 RESISTOHR 18K2 1% 250mW200V 50ppm MINI-MELF ViM 501-0-16K2-1%-50ppm
R70 24811197 RESISTOR 10K 1% 250mW200Y 50ppm MINI-MELF VM 501-0-10K-1%-50ppm
o RYY

R78 248117204 RESISTOR 20K 1% 250mW200V 50npm MINI-MELF VM 501.3-20K-1%-50ppm
R7g 248114488 AESISTOR 4K75 1% 250mW200V S0ppm MINI-MELF VT 501-0-4K75-1%-50ppm
R8O 248117197 RESISTOR 10K 1% 256mW200V 50ppm MINLMELE VTM 501-0-10K-1%-50ppm
R81 288111173 AESISTOR 1K 1% 250mW200V S0ppm MINI-MELE VTM 501-0-1KD-1%-50ppm
K82 24841/200 RESISTOR 33K2 1% 250mW200V 50pom MiNi-MELF VM £01-0-33K2-1%-50ppm
R83 24811149 AESISTOR 100R 1% 250mW200V S0ppm MINEMELF VM 501-0-100R-1%-50pom
86-106 . 46882-310



REPLACEABLE PARTS

Cir, IER part Deseription Manufacturer  Manufacturer's
Ref.  number part number

Cellular radic systems board {(optional} B3/1 (contd.)

Re4  24B111165 RESISTOR 475R 1% 250mW200V 50ppm MINEMELF VM 501-0-475R-1%-50ppm
R8s 248111125  RESISTOR 10R 1% 250mW200V 50ppm MINLMELF ViM 501-0-10R-1%-50ppm
Res 24811497 RESISTOR 10K 1% 250mW200V S0ppm MINEMELF Vig 501-0-10K-1%-50ppm
Re7 24811221 RESISTOR 100K 1% 250mW20CV 50ppm MINI-MELF Vg 501-0-100K-1%-50ppm
HEB  24BHIN1G7 RESISTOR 19K 1% 250mW200V 50ppm MINLMELF iy 501-0-10K-1%-50ppm
TRY 28453/820 TRANSISTOR NPN BCS48B..30V 200MHz MKD-1K 507-23 INFINEON BCB48B Q62702-C1704

TR



REPLACEABLE PARTS

Cir. IER part Description
Ref, number

600 Q audio input/output interface (optional)

When ordering, prefix circuit reference with B4,

44820-972 Compilele unit

1 26582/421 CAPACITOR POLYESTR 4,7uF+/-10% 83V RADIAL
263431447 CAPACITOR CERAMIC 330pF+/-2% 63V RADIAL
26421114 CAPACITOR ALUM 22uF+/-20% 25V RADIAL
28346/120 CAPACITOR CERAMIC 10nF+/-20% 50V AXIAL

8-

iC1 284697447  TRANSISTOR NPN ULN2803.ARRAY 50V DIL-18

R 24753/480 RESISTOR 649R 0.5%250mW 200V 50ppm AXIAL
K2 24773/273 BESISTOR 1K 2% 250mW250V 100ppm AXIAL

R3 24763/788 RESISTOR 60R4 1% 500mW250V 100ppm AXIAL
R4 247537405 RESISTOR BRI 0.5%250mW 200V 50ppm AXIAL
RS 24773/258 HESISTOR 270R 2% 250mW250V 100ppm AXIAL
2 24723/388 RESISTOR 250R 0.25%250mW 200V S0opm AXIAL
R7 24773248 RESISTOR 100R 2% 250mW250V 100ppm AXIAL
A8 247737273 RESISTOR 1K 2% 250mW250V 100ppm AXIAL

RLA 234864168 RELAY MAGNETIC DRCO 12V7208 PCB-MTG B8
o RLE

SKA 204447334 CONNECTOR-RF SMB RECEPTS0-OHM PCB-MTG

H 23622/902 THANSFORMER LF MATCHINGAUDIO 141PRE2:26EC
o ]

Manufacturer Manufacturer's
part number

B4
issue 004
MPE AtE- or M2B-472-018
PHLIPS 2222-678-58331
RURYCON 25-M37-22-M
PHEIPS AS1G-102K-DRM
MOTOROLA LILN2B03A
VISHAY EE.10-648R-E-T-2
ROHM {RB25-G-X1K
YTM CEM411-5/60R4-F-TO
VISHAY EE.13-6R0-D-T-2
ROMM CRB25-G-X-270R
ViSHAY EE.10-250R-0-1-2
AOHM CRB25-G-X-100R
ROHM CRB25-G-X-1K
MATSUSHITA  DF2-12V or -12V-H34
1T CANNON B51-351-0000-0%0
OXFGRD ELECTRICAL AZ82ZAZE



REPLACEABLE PARTS

Cir. iFR part Description
Ref, number

GPIB interface B7

When ordering, prefix circuit reference with B7,

44828-991 Complete unit

C1 28421/112 CAPACITOR ALUM 10uF+/-20% 35V RADIAL
c2 26346120 CAPACITOR CERAMIC 10nF.+/-20% 50V AXIAL

iG1 284674025 IC-MICRO CONTROLLER7210.. DIL-40

G2 28469115 IC-DIGITAL TRANSCEIVERTS161.. OCT DIL-20
03 28469/114 IC-DIGITAL TRANSCEIVERY5160.. OCT DHL-20
4 28469/137 C-DIGITAL INVERTER74HCO4.. HEX DIL-14

PLA 431377888 RIBBON-LEAD 26 WAY SKT - PCB TRANS 400mm LG

SKA 23435133 CONNECTOR TYPE-57 SKT24-WAY PCB EDGE MTG

Manufacturer  Manufacturer's
part nimber

issue 003

RUBYCON 35-MS7-10-M
PHILIPS A41C-103K-DRM

NATIONAL SEMI DS75161AN
NATIONAL SEM! DS75160AN
HARRIS CD74HC0AE

AMP 562230-1



REPLACEABLE PARTS

Cir, iFR part Bescription Manufacturer  Manufacturer's
Ref, number part number

Demodulator filters (optional) B8

When ordering, prefix circuit reference with B8,

44830/671 Complete unit ' Issue 606
c1 26386/875 CAPACITCOR CERAMIC 10nF+/-10% 50V 0805 AVX 0805-5C-103-KAT-1A 0
0 Ci2 )
$13 26386/814 CAPACITOR CERAMIC 15pF+/-5% 56V 6805 AVX 0808-5A-150-JAT- 1A 0
£14 283BA/BTS CAPACITOR CERAMIC 10nF+/-10% 50V 0805 AVX 0805-5C-103-KAT-tA o
o G17
18  26385/875 CAPACITOR CERAMIC 10nF+-10% 50V 0805 AYX 0805-50-103-KAT-1A 0
{0 C21
23 26386/875 CAPACITOR CERAMIC 10nF4+/-10% 50V 0805 AVX 0805-5C-103-KAT-tA 0
10026
27 28386814 CAPACITOR CERAMIC 15pF+/-5% 50V 0805 AVX 0805-5A-150-JAT-1A 0
C28  26366/875  CAPACITOR CERAMIC 10nF+/-10% 50V 0805 AVX 0805-5C-103-KAT-1A 0
0 C32
34 26386/814 CAPACITOR CERAMIC 15pF+/-5% S0V 0805 AVX 0805-5A-180-JAT-1A 0
35 26386/875 CAPACITOR CERAMIC 10nF++10% 50V 0805 AVX 0805-5C-103-KAT-1A 0
to C38
C4) 26386875 CAPACITOR CERAMIC 16nF+/-10% 50V 0805 AVX DB05-5C-103-KAT-1A 0
to C42 .
C44  26386/875 CAPACITOR CERAMIC 10nF+/-10% 50V 0805 AVX 0805-5C-103-KAT-1A 0
10 G62
83 264514013 CAPAGITOR ALUM 100uF+/-20% 35V 10.3mmSCG : RUBYCON 35-REV-100-M-{10mm)
€84  26386/092 CAPACITOR CERAMIC 330nF+/-10% 50V 1812 PHIIPS 1812-28-334-K988
€85  26366/875 CAPACITOR CERAMIC 10nF+/-10% 50V 0805 AVX 0805-5C-103-KAT-1A 0
66 26386/814 CAPACITOR CERAMIC 15pF+-5% S0V 0805 AVX 0805-5A-150-JAT- 1A 0
™M 28383/931 DIODE BART4-1., PIN DUALOGV MKD-L7 50723 SIEMENS BAR14-1-E6327
De 28335/670 PHODE BAT18.. BAND-SWTCHMKD-AZ SOT-23 PHLIPS BATI8/T1
D3 28383931 BIODE BAR14-1.. PIN DUAL 100V MKD-L7 SOT-23 SIEMENS BAR14-1.E6327
D4 28335/67¢  DIODE BAT18. BAND-SWTCHMKD-A2 50T-23 PHLIPS BAT18/T1
i1 2B461/046 IC-ANALOG SWITCHDGS40., QUAR PLCC-20 TEMIC PES40DN
0 IG2
3 284651064 IC-DIGITAL DECDRIDEMPLEXT4HC238., 50-16 PHILIPS TAHC2380D
G4 28469/057 IC-BIGITAL INVERTERTAMCO4.. HEX 80-14 HARRIS CD7AHCH4M
iC5 28461/774 IC-ANALCG VOLTAGE-REGTSL(5AC.. 50-8 NATIONAL SEME | MTBLOBACM
L1 23642/726 INDHCTOR 100uH $0%MOULDED 3.2x4.5mm MEGGITT 3613-A-101K
toh2
L3 236427107 INDUCTOR 190uH 5%MOULDED 3.242.5mm MEGGITT 3612-T-101-4
to L1
L11 23642/533 INDUCTOR 10ub B%MOULDED 3.2¢2 5mm MEGGITT $12-7-100-J
L12 23642707 INDUCTOR 100uH 5%MOULBED 3.2x2.5mm MEGGHT 3612-T-161-4
foiig
L18 23642/533 INDUCTOR 10uH 83%6MOULDED 3.2x2.5mm MEGGITT §12.1106-J
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REPLACEABLE PARTS

Cir.  IERpart
Hef, number

Description Manufacturer  Manufacturer's

part number

Demodulator filters (optional} B8 (contd.)

RESISTOR 100R 1% 250mW200V 50ppm MINI-MELF
RESISTOR 3K92 1% 250mW200V 50ppm MINLMELF
RESISTOR 3K32 1% 250mW200V 50pprm MINI-MELF
RESISTOR 51A1 1% 250mW200V 50ppm MINI-MELF
AESISTOR $82R 1% 250mW200V 50ppm MINI-MELF
RESISTOR K5 1% 250mW200V 50pom MINEMELF

RESISTOR 3K22 1% 250mW200V 50ppm MINI-MELF

RESISTOR 511R 19% 250mW200V 50ppm MINI-MELF
RESISTOR 681R 1% 250mW200V 50ppm MINI-MELF
RESISTOR 2008 1% 250mW200V 50ppm MINL-MELF
RESISTOR 3K82 1% 250mW200V 50ppm MINI-MELF
RESISTOR 8258 1% 250mW200V 50ppm MINFMELF
RESISTOR 51R1 1% 250mW200V S0ppm MINI-MELF
RESISTOR 1K5 1% 250mW200V 50ppm MIN-MELF

RESISTOR 511R 1% 250mW200V 50ppm MINLMELF
RESISTOR 2K74 1% 250mW200V 50ppm MINI-MELF
RESISTOR 3K2 1% 250mW200V 50ppm MINIMELF
RESISTOR 8258 1% 250mW200V §0ppm MINI-MELF
RESISTOR 51R1 1% 250mW200V 50ppm MINIMELF
RESISTOR 3K32 1% 250mW200V 50ppm MINI-MELF
RESISTOR 8258 1% 250mW200V 50pom MINI-MELF
RESISTOR 3K92 1% 250mW200V 50ppm MINI-MELF
RESISTOR 825R 1% 250mW200V S0ppm MINLMELF
RESISTOR 51R1 1% 250mW200V 50ppm MINI-MELF
RESISTOR 5K62 1% 250mW200V 50ppm MINI-MELF
RESISTOR 1K5 1% 250mW200V 50ppm MINL-MELF

RESISTOR 681R 1% 250mW200V 50pom MIN-MELF
RESISTOR 3K32 1% 250mW200V 50ppm MINI-MELF
RESISTOR 825R 1% 250mW200V 50ppm MINI-MELF
RESISTOR 51R1 1% 250mW200Y 50ppm MINIMELF
RESISTOR 1K1 1% 250mW200V 50ppm MINI-MELF

RESISTOR 274R 1% 250mW200V 50ppm MINI-MELF
RESISTOR 1K1 1% 250mW200V 50ppm MINEMELF

RESISTOR 3K92 1% 250mW200V 50ppm MINI-MELF
RESISTOR 3K32 1% 250mW200V 50ppm MINI-MELF
RESISTOR 51R1 1% 250mW200V 50ppm MINL-MELF
RESISTOR 5628 1% 250mW200V 50pom MINI-MELF
RESISTOR 3K92 1% 250mW200V 50ppm MINI-MELF
RESISTOR 3K32 1% 250mW200V 50ppm MINI-MELF
RESISTOR 51R1 1% 250mW200V 50ppm MINI-MELF
RESISTOR 562R 1% 250mW200V 50ppm MINI-MELF
RESISTOR 6K 19 1% 250mW200V 50ppm MINI-MELF
RESISTOR 5K52 1% 250mW200V 50ppm MINI-MELF
RESISTOR 51R1 1% 250mW200V 50ppm MINI-MELF
RESISTOR 562R 1% 250mW200V 50ppm MINI-MELF
RESISTOR 9K09 1% 250mW200V 50ppm MIN-MELF

|
|

ViM
VTM
ViIM
ViM
VIM
ViM
VTM

VM
VTM
VM
VTM
VM
VM
VM
VTM
VTM
VTM
VTM
VTM

V™

VTM™
VM
VT
VM

VTM

VTM
VT
VT

VM
VTM
VTM
VM
VM
ViM
ViM
ViM

501-0-100R-1%-50ppm
501-0-3K92-1%-50spm
501-0-3K32-1%50ppm
56+-6-51R1-1%-50ppm
504-5-5628-1%-50ppm
501-0-1K5-1%-50ppm

501-0-3K82-1%-50ppm

501-0-511R-1%-50ppm
564-0-881R-1%-50ppm
501-0-200R-1%-50ppm
501-0-3K82-1%-50ppm
501-0-825R-1%-50ppm
501.0-81H1-1%-50ppm
501-0-1K5-1%-50ppm

501-0-511R-1%-50ppm
501-0-2K74-1%-50ppm
501-0-3K92-1%-50pom
501-0-825R-1%-50ppm
501-0-81R1-1%-50ppm
501-0-3K32-1%-50ppm
501-0-825R-1%-50ppm
501-0-3K92-1%-50ppm
501-0-825R-1%-50ppm
501-0-51R1-1%-50ppm
501-0-5K62-1%-50ppm
501-0-1K5-1%-50ppm

501-0-681R-1%-50ppm
501-0-3K32-1%-50ppm
501-0-825R-1%-50ppm
501-0-51R1-1%-500pm
501-0-1K1-1%-56ppm

501.0-274R-1%-50ppm
501-0-1K1-1%-56ppm

501-0-3K92-1%-50ppm
501-0-3K32-1%-50ppm
501-0-51H1-1%-50ppm
501-0-562R-1%-50ppm
501-0-3K82-1%-50ppm
501-0-3K32-1%-50ppm
501-0-51R$-1%-50ppm
501-0-562R-1%-50ppm
501-0-6K19-1%-50ppm
501-0-5K62-1%-50ppm
501-0-51R1-1%-50ppm
501-0-5628-1%-50ppm
501-0-9K09-1%-500pm

A 24811/149
A2 24811/187
R3 24811/185
B4 24811/142
A5 24811/167
R 258411477
R? 24811/187
oHs

RO 24811/166
RI0  24811/168
Ri1 24B11/156
Ri2  24811/187
Ri3 24811471
Ri4 248117142
RIS 248117177
R16  24B11/166
R17  24811/183
R18 248117487
RIS 2481117
RO 248117142
A2t 24811/185
Koz 24811471
R23 248117187
R24 248114
RIS 24B11/142
Re6  24B11/191
Ra7 248110477
A28 24811/169
BP9  24811/185
R0 24811417
R3T  24811/142
R32 248117174
R33  24811/159
R34 248117174
RRS  24811/187
RIS 24811/185
RI7  24811/142
R38  24811/167
R39 24811187
R4D  24B11/185
R4 248117142
Re2 248111167
R4 248117192
Réd 248117191
R4S 248117142
R46 24811187
R47 248117196
46882-310
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REPLACEABLE PARTS

Cir. iFR part
Ral. aumber

Description

Demodulator filters (optional) B8 {contd.)

K48 24811/203
R4 248117142
RS0 24811471
R51 24B11/169
B52 248117174
B53 248111187
HA4 248117185
R85 24811167
H55 248111174

A59 248117142
{0 R8O
HB1 24811174
to 62

TRt 284571851
io TR1Y

X1 28312/126
X2 283127128
X3 as3nay
Xl4 283121162

RESISTOR 18K2 1% 250mW200V 50ppm MINEMELF
RESISTOR 51Rt 1% 250mW200V 50ppm MINI-MELF
RESISTOR 825R 1% 250mW200Y 50ppm MINFMELF
RESISTOR 681R 1% 250mW200V 50ppm MINI-MELF
RESISTOR 1K1 1% 250mW200V 50ppm MINHMELF

RESISTOR 3K92 1% 250mW200V 50ppm MINLMELF
RESISTOR 3K32 1% 250mW200V 50ppm MINIMELF
RESISTOR 562R 1% 250mW200V 50ppm MINI-MELF
RESISTOR 1K1 1% 250mW200V 50ppm MINIMELF

RESISTOR 51R1 1% 250mW200V 50ppm MINLMELF

RESISTOR 1K1 1% 250mW200V 50ppm MINEMELF

TRANSISTOR NPN BFS17..15V 1.3GHz MKD-E1 S0T-23

FILYER CRYSTAL 10.7MHzPCB-MYG
FILTER CRYSTAL 10.7MHzPCB MTG
FILTER CRYSTAL 10.7MHzPCB MIG
FILTER CRYSTAL 10.7MH22xHC49/U CASES

Manufacturer  Manufacturer's

VM
Vid
VM
Vim
Vim
ViM
ViM
ViM
ViM
VIM

ViM

PHILIPS

CFP
HY-Q
HY-Q

part rumber

5G1-6-18K2-1%-50ppm
501-3-51R1-1%-50ppm
501-0-825R-1%-50ppm
501-8-681R-1%-50ppm
501.8-1K1-1%-50ppm

§01-0-3K92-1%-50ppm
501-5-3632-1%-50ppm
504-0-562R-1%-50ppm
501-6-1K3-19:-50ppm

501-0-51R1-1%-50ppm

561-0-1K1-1%-50ppm

BFS17

443A
16MOBE
1GM15D

EURGQUARTZ  OMIGBBAGGED PAIRS)



REPLACEABLE PARTS

Cir,
Ael.

IFA part Pescription
number

Manufacturer

~ Memory card and date/time stamp (optional) B9

C1
c2

C3
e CH1

i1

iC2
foiC4

1G5
IC6
IC7
I8
IC8

PLB

A

A8

R10
ie Rl

f12

When ordering, prefix circuit reference with BS.

448830-072  Complete unit

26451004 CAPACITOR ALUM 10uF+/-20% 35Y 5.3mmSQ
26386/899 CAPACITOR CERAMIC 100nF+/10% 50V 1208
26386/875 CAPACITOR CERAMIC 10nF+/-10% 50V 0803

2B465/056 IC-DIGITAL DECORDEMPLEX74HC139.. DUAL S0-15
284621151 C-DIGITAL FLIP-FLOP-D74HC374.. OCTAL 8G-20

28466/550 IC-DIGITAL TRANSCEIVER?4HC245.. OCT 80-20
28469/058 IC-DIGITAL BFRLINE-DRVA7AHC244.. DUAL 8020
284661120 [C-DIGITAL OR-GATE74HC32.. QUAD 8C-14
28466/241 [C-DIGITAL NOR-GATE?4HC02.. QUAD 80-14
284671118 [C-MICRO REAL-TIME-CLOCKDS1287.. BiL-24

23436725 CONNECTOR SKY 68-WA YRT-ANG 2.ROW PCB MTG

248117197 RESISTOR 10K 1% 250mW200V 50ppm MINI-MELF
248117468 RESISTOR 475R 1% 250mW200V 50ppm MIN-MELF
248111197 RESISTOR 10K 1% 250mW200V 50ppm MINI-MELF

24681671 RESISTOR-NTWK BUSSEB10K 2% x9 SiL-10
24681/875 RESISTOR-NTWK BUSSED100K 2% x8 SIL-10

248114133 RESISTOR 22R1 1% 250mW200V B0ppm MINI-MELF

issue 008

HUBYCON
AVX
AVX

PHILIPS
HARRIS

PHILIPS
HARRIS
HARRIS
PHILIPS
DALLAS

[T CANNON

VM
VM
VM

BOURNS
BCURNS

Manufacturer's
part number

35-REV-10
1206-5C-104-KAT-1A 0
0805-5C-103-KAT-tA 0

74HC139D
D74HC374M

74HC245D
[74HC244M
B74HC32M
7440020
DS12887

BiICMS-68-P-RPC

501-0-10K-1%-50ppm
501-0-475R-1%-50ppm
501-0-10K-1%-50ppm

4610X-101-103
4610X-101-104

501-0-22R-1%-50ppm



REPLACEABLE PARTS

Cir. IFR part Description
Hef, number

Parallel interface (optional) B10

When ordering, prefix circuit reference with Bi6,

44829/992 Complate unlt

Ccz 26386/887 CAPACHTOR CERAMIC 2.2nF4/-10% 50V 0805
to €9

cy 26386/863 CAPACITOR CERAMIC {nF+/10% 50V 0805
to C18

61 28469/058 IC-DIGITAL BFRALINE-BRVRTSHC244., DUAL 50-20
G2 28466120 IC-DIGITAL OR-GATE74HC32., QUAD S0-14

IC3 28462/638 IG-DIGITAL FUP-FLOP-D74HCT74.. DUAL 8014

14 28464/184 IC-DIGITAL COUNTER74HC161., 8018

15 284827157 IC-DIGITAL FLIP-FLOP-74HC377., OCTAL 50-20
o iC6

iC7 28485/056 IC-DIGITAL DECOR/DEMPLEX74HC138.. DUAL 8C-16
8 28469447  TRANSISTOR NPN ULN2803.ARRBAY 50V DiL18

PLA  43137/888  RIBBON-LEAD 26 WAY 8KT - PCB TRANS 400mm LG
At 24811181 RESISTOR 2K21 1% 250mW200V S0ppm MINIMELF

Re 248117189 RESISTOR 4K75 1% 250mW200V 50pprm MINIMELF
{o 84 :

A5 24811137 RESISTOR 33H2 1% 250mW200V 50ppm MINI-MELF
o R13

R14 248117180 RESISTOR 4K75 1% 250mW200V 50ppm MINLMELF

R20 248117488 RESISTOR 4K75 1% 250mW200V S0ppm MIN-MELF
to R23

Rod4 24811157 RESISTOR 33R2 1% 250mW200V 50ppra MINI-MELF

RLA 23486544 RELAY REED SP N/O 5V5008 PCB-MTG SiL4
to RLD

SKA 23436732 CONNECTOR D-TYPE SKT25-WAY AT-ANG PCB MTG

SWi 23465887  SWITCH ROCKER SP ON-OFFPCB-MTG DE-12 + COVER

Manufaciturer Manufacturer's

Issue 007

AVX

AVX

HARRIS
HARRIS
PHILIPS
PHILIPS
PHILIPS

PHILIPS
MCTOROLA

ViM
ViM

VTM

Vig
Vim

ViM

PICKERING

HARTING

GRAYHEL

part numbaer

0805-8C-222-KAT-tA 0
0805-5C-102-KAT-1A 0
D74HC244M
D74HC32M

74HC74D

7T4HC181D
T4HCITTD

74HC138D
ULN2803A

501-0-2K2%-1%-50ppm
501-0-4K75-1%-50ppm
501-0-33H2-1%-50ppm

501.0-4K75-1%-50ppm
501-0-4K75-1%-50ppm

501-0-33H2-1%-50ppm

106-1-A-5/9200

0966-312-6602

76RSB0G & 76P06



REPLACEABLE PARTS

GCir, IER part Description Manufacturer Manufacturer’s
Ref. number part number
Light-weight power head interface (optional) B11
When ordering, prefix circuit reference with B11,

44830/074 Complete unit issue 004
¢ 26386/760  CAPACITOR CERAMIC 220nF+/-10% 50V 1210 PHILIPS 1210-2H-224-K9-BBC
to G2 .
€3 28451/003  CAPACITOR ALUM 10uF+/-20% 18V 4.3mmSQ RUBYCON 1B-REV-10-M-0450
C4 26386/875  CAPACITOR CERAMIC 10nF+/-10% 50V 0805 AVX 0808-5C-103-KAT-1A 0
¢t 26386/75¢  CAPACITOR CERAMIC 220nF+/-10% 50V 1210 PHILIPS 1210-2R-224-K9-BBC
Ce 26386/777  CAPACITOR GERAMIC 47nF +/-20% 63V 1208 PHILIPS 1206-2R-473-K9-B8C
&7 26386/876  CAPACITOR CERAMIC 10nF+/-10% 50V 0805 AVX 0805-5C-103-KAT-1A0
oG8 -
1) 26386760  CAPACITOR CERAMIC 220nF+/-10% 50V 1210 PHILIPS 1210-2R-224-K9-BBC
B 28349/034  DIODE BATS4,, SMALL-SIGSCHTKY MKD-L4p SOT-23 PHILIPS BATS4-11
B2 28335/670  DIODE BAT18.. BAND-SWICHMKD-A2 S0OT-23 PHILIPS BAT18/T
o b4
IC1 26466/393  (C-DIGITAL NAND-GATET4HC132. QUAD SO-14 HARRIS B74HC132M
ic2 284621153 IC-DIGITAL FLIP-FLOP-JK74A(109., DUAL 50-16 FAIRCHILD 74AC1088C
iC4 28461774 IC-ANALOG VOLTAGE-REGY8LOBAC., SO-B NATIONAL SEMI  LM7BLOSACM
iCh 28461412 IC-ANALOG OF AMPTLOT2.. DUAL 80-8 MOTOROLA TLO72CD
Rt 24811205  RESISTOR 22K1 1% 250mW200V 50ppm MINIMELF VM 501-3-22K1-1%-50ppm
R2 248111189 AESISTOR 4KT75 1% 250mW200V 50ppm MINIMELF VTM 501-0-4K75-1%-50ppm
H3 248117181 RESISTOR 2K21 1% 250mW200V 50ppm MINI-MELF VIM 501-0-2K21-1%-50ppm
A4 24811241 RESISTOR 881K 1% 250mW200V S0ppm MINI-MELF VM 501-0-681K-1%-50ppm
4] 248111189 RESISTOR 4K75 1% 250mW200V 50ppm MINI-MELF VM 501-0-4K75-1%-50ppm
oAb
R7 24811197 RESISTOR 10K 1% 250mW200V 50ppm MINEMELF ViM 501-0-10K-1%-50ppm
B8 248111189 RESISTOR 4K75 1% 250mW200V 50ppm MINI-MELF ViM 501-0-4K75-1%-50ppm
R9 248111187 RESISTOR 10K 1% 250mW200V S0ppm MINEMELF ViM 501-0-10K-1%-50ppm
o R1Y
M2 24811/205  RESISTOR 22K1 1% 250mW200V 50ppm MINE-MELF ViM 501-0-22K1-1%-50ppm
RI3 248117241 RESISTOR 681K 1% 250mW200V 50ppm MINGMELF VIM 501-0-681K-1%-50ppm
R4 24811181 RESISTOR 2K21 1% 250mW200V 50ppm MINEMELF VM 501-0-2K21-1%-50ppm
to K15
Ri§ 247721105  RESISTOR 22K 2% 125mWiS0V 100ppm AXIAL V™ GPH#90-G/22K1-F.72
TRY  28457/85C  TRANSISTOR NPN FMMT2369.40V 600MHz MKD-*1J 80T23 MOGTOROLA MMBT2366LT1
THZ 28487811 TRANSISTOR NPN BCB18-40.25V 170MHz MKD-6G SOT-23 GENERAL SEME BCB18-40
to TR3
TR4 26435241 TRANSISTOR PNP BOX17..45V 100MHz MKE-TY 8GT.23 PHILIPS BCX17
TRE  28487/811 TRANSISTOR NPN BCB18-40.25V 170MHz MKD-6G SCT-23 (GENERAL SEME  BCB18-40
TRE  28457/850  TRANSISTOR NPN FMMY2368.40V 600MHz MKE-“1J 50723 MOTCROLA MMBT2360L.T1
46882-310 - 6-115



REPLACEABLE PARTS

Cir. PR part Description Manufacturer  Manufacturer's
Hof. number part number

CCITT filter (optional) B13

When ordering, prefix circuit reference with B13.

44830-136 Compiele unit Issue 004
Ci 253856/340 CAPACITOR CERAMIC 8.2nF+/-1% 50V 1812 SYFER 1812-J-050-0822F-C-T
cz 26386/942 CAPACITOR CERAMIC 15nF+/-19 50V 1812 : SYFER 1812-J-060-0153F-C-T
3 26388/934 CAPACITOR CERAMIC 220pF+-1% 50V 0805 AVX 0805-5A-221-FAT-1A
G4 26366941 CAPACITOR CERAMIC 10nF+/-1% 56V 1812 SYFER 1812-J-050-0103F-C-T
€5 26386/938 CAPACITOR CERAMIC 2,718 4/-1% 50V 1208 SYFER 1206-J-850-02728.C-T
C6 263867941 CAPACITOR CERAMIC 10nF+/11% 50V 1812 SYFER 1812-4-080-0103F-G-T
7 26386/436 CAPACITTOR CERAMIC 2.7nF4/-1% 50V 1206 SYFER 1206-3-050-0272F-C-T
8 26386/837 CAPACITOR CERAMIC 3.9nF+/-1% 50V 1218 SYFER 1210-3-050-0392F.C-T
Cg 26386/230 CAPACITOR CERAMIC 180pF+-1% 50V 0805 AVX 0BO5-5A-181-FAT-1A
C10 263861935 CAPACHOR CERAMIC 1.5nF+/1% 50V 1208 AVX 1206-5A-152-FAT-1A
C11 26386/939 CAPACGITOR CERAMIC 5.6nF+/-1% 50V 1812 SYFER 1812-J-050-0562F-C-T
Ci12 263867941 CAPACITOR CERAMIC 10nF+/-1% 50V 1812 ~ SYFER 1812-3-050-0103F-C-T
C13 26386/842 CAPACITOR CERAMIC 15nF+/-1% 50V 1812 SYFER 1812-J-050-0153F.C-T
Ci4 26386/343 CAPACITOR CERAMIC 22nF+/-1% 50V 2220 SYFER 2220-4-056-0223F-C-T
o C15
16 26386/041 CAPACITOR CERAMEC 10nF+/-1% 50V 1812 SYFER 1812-J-050-0103F-C-7
to C17
{18 26386938 CAPACITOR CERAMIC 4.7nF+/1% 50V 1210 SYFER 1210-J-080-0472F-C-
to C19
026 26386/941 CAPACITOR CERAMIC 10nF+/-1% 50V 1812 SYFER 1812-3-050-0103F-C-1
oy 284517004 CAPACITOR ALUM 0uF+/-20% 35V 5.3mmSQ RUBYCON 35-REV-10
to C23
{24 28386/930 CAPACITOR CERAMIC 180pF+/-1% 50V 0805 AVX 0805-5A-181.FAT 1A
25  26385/38 CAPACITOR CERAMIC 4.7nF+-1% 50V 1210 SYFER 1210-3-050-0472F-C-T
1 PBAB1/385 IC-ANALOG OP AMPTL064,, QUAD SO-14 STMICRO T1.064CH
10103
1 24814/208 RESISTOR 24K3 1% 250mW200V S0ppm MENLMELF VT 801-0-24K3-1%-50ppm
H? 248117229 RESISTOR 221K 1% 250mW200V S0pom MINEMELF YTM 501-3-221K-1%-50ppm
a3 24814214 RESISTOR 51K1 1% 250mW200V S0ppm MINI-MELF VT 501-0-51K1-1%-50ppm
B4 2458117208 RESISTOR 33K2 1% 250mW200V S0ppm MINLMELF VTM 501-0-33K2-1%-50ppm
85 24811/203 RESISTOR 18K2 1% 250mW200V S0ppm MINLMELF V™ 501-3-18K2-1%-50ppm
Ré 24811/200 RESISTOR 13K 194 250mW200V S0ppm MINIMELF VIM 501-0-13K-1%-50pom
o RY
KB 248117199 RESISTOR 12K1 1% 260mW200V 50npm MINI-MELF ViM 501-0-12K1-1%-50ppm
Ag 24811/200 RESISTOR 13K 1% 250mW200V 50ppm MINLMELF VIM 501-0-13K- 1%-50ppm
to A1
A1t 248117263 RESISTOR 18K2 1% 250mW200V 50ppm MINI-MELF ViM 501-0-18K2-1%-50ppm
Riz  24811/204 RESISTOR 20K 1% 250mW200V 50ppm MINEMELF VIM 501-0-20K-1%-50ppm
A3 24811/210 RESISTOR 36KS 1% 250mW200V 50ppm MINI-MELF VM 561-0-36K5-1%-50ppm
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REPLACEABLE PARTS

Cir. IFR part Description Manufacturer  Manufaciurer's
Ref. number part number

CCITT filter {optional) B13 {contd.)

14 248112212 HESISTOR 43K2 1% 250mW200V 50ppm MINI-MELF VM 501-0-43K2-1%-50ppm
to R

Ri6 24811218 RESISTOR 75K 1% 250mW200V 50ppm MINI-MELF ViM 581-6-75K0-1%-50ppm
R17 248117228 RESISTOR 221K 1% 250mW200V S0ppm MINIMELF Vg §01-0-221K-1%-50ppm
Aig 24811470 RESISTOR 750R 1% 250mW200V 50ppm MINLMELF VM 5G1-0-750R-1%-50ppm
Big 24811233 RESISTOR 332K 1% 250mW200V 50ppm MINI-MELF VM 501-0-332K-1%-50ppm
R2G 248111180 RESISTOR 2K 1% 250mW200V 50ppm MINI-MELF VIM 501-0-2K0-1%-50ppm
R21 248117218 RESISTOR 75K 1% 250mW200V 50ppm MiNI-MELF VM 501-0-75K0-1%-80ppm
Rzz  adanty RESISTOR 68K 1% 250mW200V S0ppm MINI-MELF iy 501-0-68K1-1%-50ppm
A23 24811473 RESISTOR 1K 1% 250mwW200V 50ppm MINI-MELF VM 561-0-1K0-1%-50ppm
R24  24811/209 RESISTOR J3K2 1% 250mW200V 50ppm MINI-MELF ViM 501-0-33K2-1%-50ppm
R25 24811221 RESISTOR 106K 1% 250mW200V 50pom MINEMELF VIM 501-0-100K-1%-50ppm
R26 248117190 RESISTOR 5K11 1% 250mW200V 50ppm MINEMELF ViM 501 B-5K11-1%-50ppm
R27  24811/19 HESISTOR 82K5 1% 250mW200V S0ppm MINI-MELF Vig 501-G-82K5-1%-50ppm
Hzg 248111189 RESISTOR 4K75 1% 250mW200V 50ppm MINI-MELF VTM™ 501-0-4K75-1%-50ppm
R28  24B11/204 RESISTOR 20K % 250mW200V 50ppr MINI-MELF ViM §01-0-20K-1%-50ppm
R30 24811190 RESISTOR 5K11 1% 250mW200V S0ppm MINEMELF ViM 501-5-5K11-1%-50ppm
]3t 248117481 RESISTOR SK62 1% 280mW200V S0ppm MINI-MELF VM 501-0-5K62-1%-50ppm
H3z 2511850 RESISTOR-VAR 1K 30%100mW 1-TURN BURFACE-MTG MEGGITY J185-Wip2p

A33  24811/221 RESISTOR 100K 1% 250mW200V 50ppm MINEMELF ViM §61-0-100K-1%-50ppm



REPLACEABLE PAHTS

Cir. iFA pant Description Manufacturer  Manufaciarers

Ref.  number part number

CMESS filter (optional) B13/1

When ordering, prefix circuit reference with B13/1,
44830-176 Complete unit Issue 063

C1 263867397 CAPACITOR CERAMIC 470nF+/-10% 50V 1812 PHILIPS 1812-2B-474.K9BB

G2 26386/941 CAPACGITOR CERAMIC 10nF+/-1% 50V 1812 SYFER 1812-J-050-0103F-C-¥

€3 26386/934 CAPACITOR CERAMIC 220pF +/-1% 50V 0805 AVX DBOS-5A-221-FAT-1A

G4 263867941 CAPACITOF CERAMIC 10aF+/-1% 50V 1812 SYFER 1812-J-050-0103F-C-1

Cs 26386/936 CAPACITOR CERAMIC 2.7nF+/-1% 50V 1208 SYFER 1208-J-080-0272F-C-T

¥ 26386/941 CAPACITOR CERAMIC 10nF+/-1% 50V 1812 SYFER 1812-3-050-0103F-C-F

a7 26386/935 CAPACITOR CERAMIC 2.7nF /1% 50V 1206 SYFER 1206-J-850-0272FC-¥

Cs 26386/930 CAPACITOR CERAMIC 180pF+/-1% 50V 0B0S AVX 0B05-5A-181-FAT-1A

C10  26386/935 GABACITOR CERAMIC 1.8nF+/-1% 50V 1206 AVX 1206-5A-152-FAT-1A

¢t 26386/937 CAPACITOR CERAMIC 3.9aF+/-13% 56V 1210 SYFER 1210+J:050-0302F-C-1

€12 26386041 CAPACITOR CERAMIC 10nF+/1% 50V 1812 SYFER 1812-J-050-0103F-C-1

{13 25386/942 CAPACITOR CERAMIC 15nF+/-1% 50V 1812 SYFER 1812-3-050-0153F-C-1

C 26386/042 CAPACITOR CERAMIC 15nF+/-1% 50V 1812 SYFER 1812-J-056-0153F-C-F

e G17

G186 28385/338 CAPACITOR CERAMIC 4.7aF+/-1% 50V 1210 SYFER 1218-J-050-0472F-C-T

o Ci8

€20 26386/941 CAPACITOR CERAMIG 10nF+/1% 50V 1812 SYFER - 1812-3-050-0103F.C-T

oA 26451/004 CAPACITOR ALUM 10uF+/-20% 35V 5.3mm8Q RUBYCON 35-BEV-10

te C23

C24  26386/782 CAPACITOR CERAMIC 120pF+/-1% 50V 0805 AVX 0B05-5A-121-FAT-1A

C25  26386/338 CAPACITOR CERAMIC 4.7aF+/-1% 50V 1210 SYFER 1210-J-050-0472F-C-T

€28 26386/334 CAPACITOR CERAMIC 2200F+/-1% B0V 0805 AVX (805-5A-221-FAT-1A

i1 284617385 IC-ANALOG OF AMPTLO64.. QUAD 80-14 STMICRO TLOB4CD

to IC3

Rz 24811/229 RESISTOR 221K 1% 250mW200V 50ppm MINGMELF ViM 501-0-221K-1%-50ppm

H3 24811/12 RESISTOR 43K2 1% 250mW200V 500pm MINL-MELF ViM §01-03-43K2-1%-50pom
" R4 24811/209 RESISTOR 33K2 1% 250mW200V S0ppm MINIMELF VT# 501-0-33K2-1%-50ppm

o A8

R§ 24811198 RESISTOR 11K 1% 250mW200V S0ppm MINEMELF ViM 501-0-11K-1%-50ppm

R? 248117200 RESISTOR 13K 1% 250mW200V 50ppm MINI-MELF Vin 501.0-13K-1%-50ppm

R8 24811198 RESISTOR 9K09 1% 259mW200V 50pprm MINIMELF VM 501-0-8K08-1%-50ppm

Hg 248141197 RESISTOR 10K 1% 250mW200V 50pom MINEMELF VTM 501-0-10K-1%-50ppm

RI0 24811199 RESISTOR 12K1 1% 250mW200V 50ppm MINL-MELF VTM 501-0-12€1-1%-50ppm

/11 248111198 RESISTOR 11K 1% 250mW200V S0ppm MINI-MELF VM 501-0-13K-1%-50ppm

B2 24811207 RESISTOR 27K4 1% 250mW200V 50ppm MINI-MELF VTM 501-0-27K4-1%-50ppm

to R13

Ri4 24811210 RESISTOR 38K5 1% 250mW200V 50ppm MINIMELF ViM 504.6-36K5-1%-50ppm

Ri§  24B11/207 RESISTOR 27€4 1% 250mW200V S0pprm MINI-MELF ViM 501-6-27K4- 1%-50ppm

Ri6  24811/217 RESISTOR 68K1 1% 250mW200V 50ppm MIN-MELF VIM 501-0-88K1-1%-50ppm

Ri7 248117229 RESISTOR 221K 1% 250mW200V 50ppm MINEMELF VTM 501-0-221K- 1%-50ppm

8-118 - 46882-310



REPLACEABLE PARTS

Cir. IFR part Description Manufacturer Manufacturer's
Ref.  number part number

CMESS filter {optional} B13/1 (contd.}

Ri8 24811170 RESISTOR 750R 1% 250mW200V 50ppm MINIMELF ViM 501-0-750R- 1%-500pm
R19 24841173 RESISTOR 1K 1% 250mW200V 50ppm MINIMELF VT 581-0-1K0-1%-50ppm
R21 24814224 RESISTOR 130K 1% 250mW200V S0ppm MiNEMELF VIM 501-0-130K-1%-50ppm
R22 24811218 RESISTOR 82KS 1% 250mW200V 50ppm MINEMELF VIM 501-0-82K5-1%-50ppm
H23 24811198 RESISTOR 9K09 1% 250mW200V 50opm MINIMELF VTM 801-0-9K09-1%-50ppm
H24 24811201 RESISTOR 15K 1% 250mW200V 80pom MINI-MELF VM 501-0-15K-1%-50ppm
R25  24814/221 RESISTOR 108K 1% 250mW200V 50ppm MINLMELF ViM 501-0-100K-1%-50ppm
26 248111190 RESISTOR 5K11 1% 250mW200V 50ppm MIN-MELF VT# 501-0-5K11-1%-50ppm
Het 2481119 RESISTOR 82KS 19 250mW200V 50opm MINIMELF VT 501.0-82K5-1%-50ppm
R 24811189 RESISTOR 4K78 1% 250mW200V 50pom MINEMELF VTM 531-0-4K75-1%-50ppm
Bg 24811214 BESISTOR 39K2 196 250mW200V 50ppm MINI-MELF VT 501-0-39K2-1%-50ppm
HI0 24811180 RESISTOR 4K75 1% 250mW200V 50pprn MINEMELF VM 501-0-4K75-1%-50ppm
R31 24811188 RESISTOR 4K32 1% 250mW200V S0ppm MINEMELF VTM §01-0-4¥32-1%-50ppm
Rz 25711459 RESISTOR-VAR 1K 30%160mW +-TURN SURFACE-MTG MEGGITT 3165-W102P

B3z 248112 RESISTOR 100K 1% 250mW200V 50opm MINI-MELF VT 521-0-100K-1%-50ppm



REPLACEABLE PARTS

Cir. IFR part Description Manufacturer Manufacturer's
Ref.  number part number

Keyboard and front panel

This is only supplied as a complete assembly. The display moduie is a separate e, as are
connectors, rotary controls and the R¥ gasket.

46662/451 Complete unit issue 005

‘Fhe keyhoard caries the printed legend, ‘communications service monior 2945A°. A seif adhesive label, produced in matghing colours to
the keyboard and carrying the legend "avisnics communication service monitor 28464, is available as part number 31739874,

Display assembly

This is only supplied as a complete assembly, inclading the supply fnvertor for the back-lght. The
keyboard and front pane] assembly is a separate item.

28624/308 Complete unit issue 005

Power supply module

This is only supplied as a compiete assembly,

44591/179 Complete unit issue 002



REPLACEABLE PARTS

Interconnections

The following table shows the IFR part number of the major interconnection assemblies used in the
Service Monitor. The From and Fo columns are only o identify each assembly; and have no
significance regarding signal direction. They are arranged in alphabetical order, with boards and
other modules taking precedence over chassis mounted components. The configaration of each
end of the assembiies is shown in the Termination columns.

The overall connection diagrams in chapter 7 of this manval provide inforration which wiil help to
ientify interconnections. '

Table 6-1 Replaceable interconnecting leads and cables

From Termination To Yermination Part Number
A3 PLA 2 pin in line AS PLB 2 pin in fine 43138-4431
A3 PLB 2 pin in line AIG PLO 2 pin in line 43138-657
A3 PLC Single pin Feead through Tails 43138-124
A3 PLE 2 pin in line Fgad through Tails 43138-472
A4 PLB 2 pin in line B1 PLF 3 pinin ne 43138-4467
A4 PLC 2 pininline B2PLT 3 pininiine 43138-4481
A6 PLB Tail )
A3 PLD 2pininiine } B1 PLD 7 pin in line 43138-44571
A4 PLC 2 pinin line
A8 PLB 2 pin in line
A9 PLF 2 pininline } a2 PLC 7 pin in fine 43138-4441
A13 PLANG 2 pin in ling
A9 PLC 2pininline | g p q 4 pin in fine 43138-485t
A3 PLD 2pininfine | 416 piB 2 pin in line 43138-416
:;? Eiﬁ g ;;2 " ;:Zg } B1 PLE 5 pin in line 43138-4471
A13PLB Spininfine 1 asapic 5 pin in fine 43138796
o %:;E; } B2 PLL Multi-pin 43138-500
AZ PLA 4 pin in line AF tray Tails 43138-408
A4 PLC 8 pin in line RF tray Tads 43138407
Ad PLF 4 pin in line AF tray, Tafs 43138-803
A8 PLA § pin in ling RF tray Tails 43138-130
RF tray (A6) SMA male RF tray (A12) SMA male 43138-421
A7 PLA Muiti-pirs Cut ribbon 43137-511
AB PLA g pinin line FF tray Tails 43138-404
A9 PLA 7 ginin Ene RF tray Tails 43138-405
AOPLA & pin in #ne RE tray Tails 43138-409

Ag 2 pinin line
All SMA male Antenna input BNC female 43138-437
A1t PLA Mulii-pin RF tray Cut ribbon 43130-186
Ald SMA male SIG GEN OUT BNC female 43138-437
on front panel,

continued.. 7 ...

g-121




HREPLACEABLE PARTS

Table 6-1 Replaceable interconnecting leads and cables (continued)

From Termination To Termination | Part Number

All Tail A20 SMA male 43138-438

A12 PLA 4 pinin line HF tray Talis 43138-401

A13 PLA Multi-pin RF tray Cut ribhon 43137-483

A13PLB S pininline A4 PLC B pin in bine 43138-798

Al4 PLA Multi-pin RF tray, Cut ribbon 43137-511

Al4 PLA 2 ginin line RF tray Tails 43138-762

AR0 SMA male RF fray (A2} SMA male 43138-421

AZ1 SMA male RF tray (A8} SMA male 43138-421

R¥ tray 43138-771%

B¥ harness

B1 PLA Multi-pin B2PLK Multi-pin 43128-828

B1 PLB Misdti-pin B2PLM Multi-pin 43129-828

B1PLC 3 pininiine AF GEN QUT Tails 43138-658
on front panel,

B1 PLH 8 pininiine Variable controls Tails 43136-429
ot frond panel

B1 PLJ g pinin line Accessory socket BIN panel 43138-389
on front panel socket

B1 PLK 7 pinin line Rear panet SKC Tails 43138-433
Rear pans! SKD
lL.oudspeaker

B1 PLN SMB femals AF IN Tails 43138-655
on front panel

B2 PLA 3 pinrinline External standard Tait 43138-474
input .

B2-PLB 7 pinin line XTAL osciliator Tails 43138-761

B2 PLF Multi-pin Keyboard on front Multi-pin 43138-423
panel.

B2 PLH & pininline Fotary Control & pin in Hne 43138-425

20 dB In/Out foad SMA maie Al SMA male 43138-438

B2 PLJ Miléi-pin RS232 PORT 15232 panel 43138-450

male
82 PLN RF iray See notes
below

82 PLS 7 pintin line Bsy 7 pinin line 43138-430

PsUY 3 pinin line OnfOHiCharge swilch | Tails 43138-428

PSSy 7 pininline On/OH/Charge switch | Tails 43138-427
HC Range switch Tails

PSUpositive input | 3pushon DC Fuse, Tal 43138-473

PSU negative receplacles Chagsis, back panel Ta#

bnps Chassis, back panel, Tai

P8 chassis

6122
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REPLACEABLE PARTS

1. ltems marked 1 are included in the RF tray RF harness, part number 43138.771, marked
%, hut are also availabie as individual items.

2. 'Fhe ribbon cable which connects the front of the RF tray to the rear of the RF tray, and
also provides the connection fo the micreprocessor beard at PLN, is part of assembly
44991-171. This contains the printed circnit connection boards which interface with the
RF tray. The ribbon cable and PCB assembly is available under the abeve part number
but this is not considered to be a user repiaceable item.

Table 6-1 Replaceable interconnecting leads and cables (Options)

From Fermination To Terminstion | Part Number
B1PLC B34 Conn § 43138/600
B1 PLN 84 Conn 3 43138/599
B1PLP 84 Conn 510 10 43138/602
B1 PLR 5 pin in ¥ne B3 PLB 3 pinin ng T43138/568
831 PLR B pin in Hne #83/1 PLB § pintin line 1431387828
B1PLS B3 PLC 43138/569
81 PLT BRPLD 43138/509
B2 PLE Mul-pin B3 PLA Muslti-pin 43138/562

BE PLA Multi-pin 43138/528
BOPLAOrBi2 PLA Multi-pin 43138/777
B2 PLG Multi-pin B7 PLA or B1O PLA Muslti-pin 43137/888
82 PLW BAPLE 43138/511
8341 PLL 5 pininline Lighium battery holder | Tails 43138/802
B4 PLA 3pininiine AF GEN CGUT Tails 43138-656
on front panel,
B4 8KA 5M8 fernale AF IN Tails 43138-655
on front sanel

Note

+ Part number 43138/568 is fitted if B3 board is fitted and part no 43138/828 is fitted if B3/ board
is fitted.



REPLACEABLE PARTS

Miscellaneous mechanical parts

The mechanical parts of the Service Monitor which may require replacement are listed below and
identified in Fig. 6-2,

Table 6-2 Miscellaneous mechanical parts

ltem No IFR part Pescription
{On exploded number
drawing)
1 L4186 Instrument cover®, complete with:-

Side bumpers™ {4}

Rear teeVbumpers™ (4)
Screws, M4, 12 mm** (8}

BF gasket*; (fitted internally)
Warning labei"*

Carrying handiet

Handle clampt (2}

Handle trimt (2}

Screw, M4, 10 mmt {2)

See note below

2 35807/675 Fan cover

3 21837/473 Screw, M4, 35 mm (for item 2}
4 21833/005 Screw, case retaining, M3, 8 mm
5 417007756 Carrying handiet

6 37591/668 Handle frmt

7 21857/463 Screw, M4, 10 mmt {for item 8}
8 22315/584 Handle clampt

g 21857/462 Screw, M4, 20 mm (for tem 10}
10 22315/690 Adiustable foot, two position

1 21882/110 Nut, M4 {for tem 9}

12 21833/009 Scraw, M4, 20 mm {for iterm 13}
13 37591/648 Front handle

14 21262/702 Screw, {for item 15)

15 37591452 Coliet (for item 18)

16 37591/397 Large knob

17 21815/354 Serow, M3 {for item 18}

—_
[+4}

37581/610 Smail knob




REPLACEABLE PARTS

*Instrament cover, item (1) is only supplied
with items marked ** and 1 factory fitted.
The Internal RF pasket is also fitted,

Fig. 6.2 Miscellaneous Mechanical parts

Hem 1, 1416,

The instrunent cover has aitachments which are assembled using factory processes. These
attachments, indicated in the above lst, and on the exploded drawing Fig. 6-2 by (**), are not
supplied as individual items,

When a replacement instrument case is ordered, this will be supplied as a composite item, with items
mentioned above (indicated by **) already fitted.

The replacement instrument cover will also have the ftems marked ¥ already fitted, but these are
also availabie as individual items.

46882-310 8-125
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Circuit Notes

Symbols
Symbols are to BS 3939 with the foliowing additions :
& Static sensitive component - see Precautions, Page iv.
j):m Test point
L Edge connector
——— Ferrite bead

PCB layouts

PCRB layouts are shown as viewed from the component side.  Where components are fitted to
both sides of a board, both sides are shown. Top side means the side first seen when gaining
access 10 if, under side means the side only seen after removing the board from its normally fitted
location.

B1/2 and B1/3 boards

These boards are identical except for the inclusion or exclusion of R268 and R269. To avoid
unessesary duplication the component layouts and circuit diagrams covering these boards are
shown as applicable to both,
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Circuit diagram
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Fig. 7.2 RF tray Interconnections {Receiver}
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Circuit diagram A3
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Circuit diagram A1 2/1
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