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About this manual
This manual provides servicing information to component level for the Communications
Service Monitors 2944 and 2945A and for the Avionics Communication Service
Monitor 2946A.

Intended audience
The book is intended for qualified service engineers and assumes a knowledge of the
instrument 10 a level covered in Operating Manuals 46882/311, 46882/31;2 and 46882/569.

Structure
Chapter 1 Technical description

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 unit access, service policy and routine safety
testing and inspection.

Chapter 3 Adjustment and calibration

Refer to this chapter for information on user calibrations, software calibrations and
hardware adjustments.

Chapter 4 Initial repair

This chapter contains information regarding simple fault finding.

Chapter 5 Fault finding

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

Chapter 6 Replaceable parts

Contains board component parts and a section on miscellaneous (including
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 designations and IFR part numbers.

Associated publications
Refer to 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 2945A, and the Avionics
Communication Service Monitor 2946A These instruments will be referred to, collectively, a" the
Service Monitor.

Alternative boards and assemblies
The continuous improvement policy associated with this product hasresulted 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 also 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 improvements known at the time 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 manual.

The Communications Service Monitor 2945A, is an integrated test instrument primarily designed
for testing mobile radio communication equipment. It 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 ILS,
VOR and SELCAL

The Communications Service Monitor 2944 is derived fron the 2945A. However some facilities
that are provided as standard on the 2945A are offered as options on the 2944.

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

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

A microprocessor controls all functions of the instrument.

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

Transmitter testing
To test a mobile radio transmitter, the Service Monitor produces an AF signal, which is fed to the
AF input of the transmitter.

The RF output 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 measurements are made to the demodulated signal.

The parameters for transmitter testing are set up using the TRANSMITIER 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 RF test signal, which is fed to 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.

46882-310 1-3
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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 Monitor is able to generate modulated
RF signals, while providing an AF signal to modulate the transmitter.

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

The RF input and output connectors can be set for any permutation, to suit hue port'or two port'
connections.

When switching 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 functions.

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. Transmitter 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. It configures the internal circuits 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 standardon the 2944, but is available as Option 28.

With the trucking generator function active, the output of the Service Monitor RF generator is
made to sweep in synchronization with the RF input tuning. This allows the response of filters and
other frequency dependent circuits 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 demodulated and fed to the internalloudspeaker or to the accessory
socket. The Look and Listen mode is activated from the SPECTRUM ANALYZER display.

AFtestlng
The AF TEST mode allows the AF generators and the AF measuring circuits to be used for active
testing of audio circuits.

The parameters for AF testing are set up using the AUDIO TEST screen, accessed by pressing the
[APTEST] key.
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TECHNICAL DESCRIPTION

Detailed technical description
This technical description of the constituent assemblies 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 labels are shown.

The DC supply voltages to each board are tabulated. with currents shown where this is practical.
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CONTROL AND MMI

82/1 Microprocessor board (44830/110)

Overview

TECHNICAL DESC/lIPTlON

The microprocessor board is fitted within the underside of the top tray. It contains the 8OCI88
microprocessor which controls all functions of the Service Monitor, together with the required
memoryin the form of RAM,NOVRAM, EPROM and EEPROM.

As well as the microprocessor and memory. this board contains the hardware for most of the
control 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.

• 1/0 address decoding.

• Keyboard decoding and variable control interpretation.

• Serial interface control.

• Interface to the parallel, GPIB and memory card options.

• Analogue measurements, by A to D conversion.

• RF attenuator controldrivers.

• RF frequency control.

• Display generation, updating and control; including oscilloscope and spectrum analyzer
displays.

• Cellular and other system test option interfacing,

Board replacement
This board holds information unique to the particular instrument, and also the current calibration
data. If the board is replaced with a substitute board, recalibration of the whole Service Monitor
will be necessary. The unique data can only be replaced at an IFR Service Center. See Chapter 3,
Adjustment and Calibration.
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Connections
(refer to the relevant circuit diagram for pin connections)

B2I1

PLA

PLB

PLC

PLD

PLE
PLF

PLG
PLH

PLJ

PLK
PLL
PLM

PLN
PLP
PLR

PLS

PLT

PLU
PLW

PLX
PLY

SKA

Powerralls

From the external frequency standard socket on the rear pan,s!.

Suppliespower and frequencycorrectionto the TemperatureControlledcrystal
(Xtal) Oscillator or the optional OvenControlled crystal (Xtal) Oscillator. Returns
the 10 MHz, TIL output from the oscillator to the board.

Supplies3 individual 10 MHzclock signals to the RF tray. (A8I1, A9!! and A13J1).
50n,OdBm.

Single pin connection from temperature sensoron 20 dB 50 n load. Voltagebelow
2.5 V causesthe overloadwarning to trigger.

Multi-pin connectionto Cellular systemsand memory card/time stamp options.

Multi-pin connectionto the front panel keyboard.

Multi-pin connectionto GPIS/parallel interlace option.

Voltage supply to, and signaling from, the rotary control.

Multi-pin connectionto RS232 interface.

Multi-pinconnectionto audio processorboard 81/1. (Also see PLM).

Multi-pinconnectionfor control signals to RF attenuators A20 and A21.

Multi-pin connectionto audio processorboard 81/1. (Also see PLK).

Multi-pinconnectionto RF tray assembly

Not used in this instrument.

Supply voltage to LCD back-flqhtinverter.

Powerrail connections from power supply unit. ON/CHARGE and LOW SAIT
signaling from power supplyunit.

Log amplifieroutput signal from A4

Supplies 10 MHz clock signal to A15. 50 n, 0 dBm

Carrierdetection signal to optional Cellular Systemsboard, S3.

Sweep mode test point. Goes LOW during analyzer sweep.

{Altemativeoutput for 10 MHzclock. Not used on this instrument}.

V d C~

46882-310

Power rail Entry point In situ current 'Board only' current

-12 V PLSDins 3 and 4 400mA 250mA

+SV PLSoms 5 and 6 620 rnA 580 rnA

+12V PLSpins 7 and 8 580 mA 350mA

OV PLSDins 1 and 2

A block diagram of the board, showing the main elements of the control and measurement systems,
is given in Fig. I-I.

1-9
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Fig. ]-2 Block diagram ofcontrol and measurement systems
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Detailed description

8211

46882-310

SupplyVoltages

The +5 V, -12 V and +12 V supplies required 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.

Voltage regulator, 5 Volt
Voltage regulator le80 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 MHzmasterclock
The 10 MHz internal frequency standard for the Service Monitor can be either the standard
Temperature Controlled Crystal Oscillator (TCXO) Xl, or the optional Oven Controlled Crystal
Oscillator (OCXO). 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
Monitor, are all produced by the master clock circuits or derived from it. If an external frequency
standard is connected to the instrument, the TCXO or oexo is locked to the external standard.
See Fig. I*3, Block diagram ofmaster clock. .

TCXO

The standard TeXO is powered by a regulated 5 V supply to its vee connector pin 3. The
10 MHz, TIL output is from pin 4. The ve connection to pin I is the control voltage input,
mentioned under 'Frequency correction', below. If no correction is applied, this will have a
norninallevel 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

OCXO

The optional OCXO requires a 12 V supply, connected through PLB, pin 4. The 5 V supply
connected to pin 3 is not used in this instrument. The frequency control voltage is supplied to it
through pin 5, and the 10 MHz, TIL 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 OCXO
compared to the TCXO.

Frequency correction

The frequency ofeither 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 [HELPISETUPJ. {Calibrate], [Freq Stnd], key sequence. A security code restricts
the use of the [Calibrate] key. Details of tile use of all the calibration facilities 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 IC5l. Coarse and fine control voltages are produced from
the outputs of this IC, which are buffered by IC75a and IC75b. The buffered outputs are fed to the
summing circuit built around IC75c.

The correction voltage will be applied to the internal oscillator whenever the Service Monitor is
operating.

1-11
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External standardfrequency sensingand dividing

The external standarddoes not drive the clock systemdirectly, but is comparedwith the frequency
of the internal oscillator and a difference signal generated to correct the internal oscillator. The
external frequency standard signalenters-the board at PLA, pin 2. then is fed to bufferamplifier
TR2. It can be locked to an external frequency standard of I, 2, 5 or 10 MHz.

The output from the collector of TR2 is passed through an inverter and level corrector, IC82e, then
to the clock input of PAL leI, 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 5 and +10 on pin 6. These outputs are fed to the Divide
by 2', Divide by 5'and the Divide by lO'inputs of PAL ICI.

A periodic reference signal, derived from the internal 10 MHz clock, is produced by IC3b and fed
to the REF input, pin 2, oflC1. This reference signal has a high period of 1.8 j.lS and a low period
of 2.4 us. The logic programmed into ICI counts the number of pulses on its clock input, pin I,
during the low period of the reference signal, and from the result. selects one of the 'Divide by'
inputs to route to the output on pin 13, The selected signal will always be I MHz.

The I MHz signal is fed to the 'A' input ofIC5a which is configured to +8, thereby producing an
output of 125 kHz, derived from the external frequency standard, on pin 5.

IC5b is configured to +8, and a signal from the internal 10 MHz clock is fed to the 'A' input,
pin 13. 'The 1.25 MHz obtained is passed from the QC output on pin 9, to the 'B' input of IC3b.
This is configured to +10, thereby producing a 125 kHz signal, derived from the internal frequency
standard, on pin 13.

The output from IC5a is fed to one input of XOR gate IC4b, and that from IC3b, to the other input.
An output from IC4b will only result from any phase difference between the two signals. This is
fed through XOR gate IC4c and then to integration network R8, R9, RIO. C5 and C6. The voltage
developed across C6 is fed through RII, to be summed with the frequency control voltage from
lOSe through RJ3, at the input to IC75d.

The phase difference between the output of IC5a and the output of IC3b under locked conditions is
approximately 90°. Therefore the voltage across C6 will rise or fall with any phase change
between the two signals, producing an increase or decrease in the control voltage to the internal
frequency standard, thereby locking it to the external standard.

20 MHzphase locked loop

Although the 8OCI88 microprocessor ICl3 runs at 10 MHz, it requires a 20 MHz clock input.
which it divides by 2 so as to produce a 10 MHz clock with an accurate SO/50mark/space ratio.
This is fed into the microprocessor Xl input, pin 59. Test point TP5 is a monitor point for this.

The 20 MHz clock is produced by the phase locked loop oscillator, IC7.

The frequency setting capacitors Cl3 and CI4, cause the oscillator on the IC to run at
approximately 20 MHz.

The phase comparison inputs of the oscillator are configured to operate at 5 MHz, with 50/50
mark/space ratio signals. The input signal fed into pin 6 is obtained from the QA output of IC5b,
which is a +2 output obtained from the 10 MHz clock.

The 5 MHz signal for the 'Phase' input, pin 3. is obtained from the oscillator output 'OUT l' and fed
through two +2 flip-flops IC6a and IC6b. Any phase difference between the two inputs is used
within 10 to correct the output frequency.

Master clock outputs

The master clock provides emitter follower outputs from TR3, TR30, TR31 and TR34. Each of
these is configured to give 50 O. 0 dBm outputs.

The output from TR3 leaves the board on PLC pin I for use on the lst local oscillator board, AS/I.

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

1-13
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The output from TR31 is routed through PLC, pin 6, to the RF generator oscillator board, AI3/l.

The output from TR31 through PLY, pin 2, is only present on the B2/1 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 outputs

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

A 10 MHz signal from pin 6 of IC6a is routed to the AF processor board B 1/1, 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
interface.

A 500 kHz signal derived from the 5 MHz signal on IC6b. pin 8, is produced at the +10 output of
le8a, and used as the clock for 8 channel A to D converter le44.

A 50 kHz 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
TMRINO'input on pin 20 and can be monitored at TP6.

This 50 kHz signal is also used to switch the diode pump circuit, TR21 and TR22, which produces
-18 V for the LCD 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 +5 V power rail and produces 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)
connection, pin 24, of the microprocessor. When this pin is held low the microprocessor resets
internally 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>

ICl9 address decoder PAL.

The serial interface.

The GPIB/parallel 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 8OCl88 processor has a lfi-bit internal data bus, with an Scbitexternal data bus and a 20-bit
external address bus.

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

The address/data lines ADO-AD7 and the address lines AS-AI9 contain a valid address during the
first period of an address/data operation. Each of these lines is coupled to one input of latches
ICI4, ICI5 or ICI6.

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

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.

46882-310
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Addressing

The 20-bit address bus accesses I M byte of memory, which is divided up as shown in the
following table ..

Table 1-1 Memorymap

Address Description ICnumber

OOOOOH to 1FFFFH RAM leg

20000H to 21FFFH NOVRAM lC10

22000H to FFFFFH EPROM main software IC11 and IC12

B2I1

Address decoding for the RAM, IC9. is generated by the 8OC188 on the LCS(low), pin 33. This
pin goes low when a RAM address is referenced, thereby taking CEllow on the RAM, pin 22.

Address decoding for the NOVRAM, lelo, is also generated by the 8OC188, but on MeSO.pin 38,
which enables the NOVRAM by taking its eEl low, pin 22.

Address decoding for the EPROMs is generated by PAL leI8. 1/07, pin 18. being taken low will
enable lell. and 1/05, pin 16 enables lel2.

The design of this board allows either 256 kbyte or 512 kbyte EPROMS to be used, depending on
the software requirements. The size ofeach EPROM is setup in software, by writing to latch IC40,
immediately after power-up. ROM I SIZE, from IC40, pin 19, tolCl8 INl, pin 2, selects the size
of ICII. A low selects a 256 kbyte 27C020 and a high selects a 512 kbyte 27C040.

Similarly, ROM 2 SIZE, from IC40, pin 16, to ICl8 IN2, pin 3, selects the sizeofICl2.

ICII being a 27C020 and ICI2 being a 27C040 is not a valid selection.

As well as providing 1 Mbyte of memory space, the 80Cl88 provides 64 kbytes of I/O space. This
is selected when S2, pin 54, on the microprocessor is low.

All peripherals except the RAM, NOVRAM and EPROM are accessed through I/O.

1/0 address decoding

I/O 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 I/O require different bus speeds, wait states are inserted
into the read/write cycles for certain I/O locations. 'The control of these wait states is one of the
functions performed by PAL, ICI9. The number of wait states inserted for each perennial location
is shown in the decode table.

The wait state PAL latches in A13, A14, AI5 and S2 on ALE, and controls the ARDY line, pin 55,
on the microprocessor. This holds the microprocessor until the peripheral is ready.
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Table 1·2 110 map

Address Description Pln~
PALIC18 X <' /;;

COOOH to 3FFFH a-channel ADC 13 I 2

:,,3:'t6'a:lrne,deeOdei;·.IC24 , '/ i i ,i",

4000H to 47FFH Memory card option 15 1

4800H to 4FFFH Memory card page ,. 1

5000H to 57FrH DSP interrupt 13 1

5800H to 5FFFH Options fitted buffer 12 1

GOOOH to 67FFH Interrupt buffer 11 0

B800H to 6FFFH RF1 latch 10 0

7000H to 77FFH RF21atch 9 0

7800H to 7FFFH Soars latch 7 0

:3 'W'SlJnecWCodei"'¢25 i/ 'Xi ii

BOOOH to 87FFH Attenuator latch 15 0

BaOOH to 8FFFH Clockadjust DAC ,. 0

9000H to 97FFH Not used 13 0

9800H to 9FFFH Not used 12 0

AOOOH to A7FFH 8111 boardaddresslatch 11 3

A800H to AFFFH 81/1 board data latch 10 3

BOOOH to 87FFH LCD contrast I 9 3
log amp shifting DAC

8800H to BFFFH LCD backlit'lhtlinnut select 7 3
;;';;;,<,,d: // 'U: Xi',.i "i ••••
COOOH to DFFFH EEPROM I 15 0

~~ss6r,'lc13':" ••.,.;;.;:;/ ;. /,,:> i

EOOOH to E07FH Serial (RS232) 25 1

EOBOH to EOFFH GPIB option 27 2

E100H to E17FH Cellular option 28 0

E180HtoE1FFH Keyboard 29 0

E200H to E27FH Front panel variable 30 0

E280H to E2FFH LCD driver gate array 31 0

E300H to E37FH Not used 32 0

Other !unctions of PAL IC19

IC19 performs two other functions.

These are the EEPROM, IC32. 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, IC41, pin 20.

The baud rate signal for the serial interface controller is generated by the microprocessor. The

3.077 MHz clock.signal is passed through +2 flip-flop IC77a, to produce a 1.5385 MHz signal
which is fed to TMR IN 1 of the microprocessor, pin 2 L 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 andquiet databusses

The I/O peripherals are connected onto the data bus through one of two bi-directional buffers. Je2l
and Je22. The exception to this is the 8-channel analogue to digital converter, IC44, which has
direct connections onto the address/data bus AOOto AD?

Je21 provides the 'Buffered'data bus. BOOto BD7, which is active for addresses 4000H to 7FFFH
andCOOOH to FFFFH.

Je22 provides the Quiet' data bus, QDO 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 BIll.

Interrupts

The 8OC188 microprocessor provides 4 external interrupt lines, tabulated below-

Table 1*3 Microprocessor interruptlines

Interrupt Description Multiptexed from:·

INO DeS interruptfrom Audio
processor board, 81

IN1 RxADY receive interruptfrom
serial interface, IC41.

IN2 GPIS interrupt

IN3 Multiplexed interrupt Cellular

Sweep/OSP"

Front panel variable

Keyboard *

8 • channel ADC

TxROY from serial
controller

Tx from audioprocessor
board. B111. *

The multiplexed interrupt to IN3 is formed by NANDing the interrupts together using NAND gate
IC26. When an interrupt is received on IN3, the microprocessor must determine which of the
multiplexed interrupts 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 to be placed on IC29b.
pin 4. The state of IC29b output will change, putting an interrupt signal on theappropriate input of
NAND gate IC26 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 oflC29b. pin 4,
will change, putting a new interrupt on INT3.

IC30, controlled 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 2CI. pin 11 the active input. When input is low. DSP interrupt is selected. as 2eo is active.

Keyboard decoding

The keys on the front panel of the Service Monitor are connected as an 8 x 8 matrix. with the rows
andcolumns arranged as shown in Fig. 1-4 Front panel key matrix below.

1-17
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Fig. 1-4 Frontpanelkeymatrix
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The front panel keys are connected to board 82/1 through PLF. When a key is pressed the
connections to the relevant row and column are shorted. The identity of the key is passed to the
microprocessor, using priority encoders IC38. IC39 and buffer IC35. The action of this is
described below, and a simplified diagram is given in Fig. 1·5 Simplification ofkeyboard encoding
below.

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

The LOW on priority encoder IC38-7 will be encoded onto its outputs AO to Al. The LOW on
IC39-7 will similarly be encoded. The value of the three bit codes on each of the encoders is read
through IC35.

The link from IC38 OS to IC39 EI connects these encoders in cascade, therefore when a key is
pressed the OS output from IC39 goes low. This is de-bounced by ICl7b and ICl7c to generate
the keyboard interrupt, which can be monitored at test point TPIO.

Front panel LEOs

The LEOs on the front panel are connected onto board B21l through PLF pins 5 to 9. They are
driven by IC34, a low output turning on the LED. The circuits to pins 3 and 4 are not used.

Front panel variable control
The front panel variable control is connected through PLH. Pins I and 3 are the +5V and OV
supply to the active components within the control. When the control is rotated a square wave
signal is produced on pin 5 and pin 6. There is a 90 0 phase difference between these signals, which
allows the direction of rotation to be determined by '0' type flip-flop, IC37b. The value of PLlU5
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 Fig. 1-6 Variable control direction determination below.
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The signal on PLH/6 is also fed to the clock input of IC37a. which generates the Variable'
interrupt. Each 'Variable'interrupt causes the microprocessor to read the direction of rotation
signal and increment the value of the setting currently given to the variable control operation. Each
3600 rotation 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
Monitor. This is done using buffers Ie33 and IC84. The resistors to each of the inputs 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 OV on the option board, thereby indicating its presence.

calibration data storage

The calibration data for the Service Monitor is held in EEPROM le32. This also holds data
relating to fitted options.
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Fig, 1-6 Variable control direction determination

serial interface

The serial interface consists of a VART (universal asynchronous receive transmit) device, IC41; an
output driver, IC42; and an input buffer, IC43.

The output data, TxDATA. from the VART, together with the output control signals RTS and
DTR, are fed to the output driver IC42. The output from the driver is routed through PU to the
serial connector on the rear panel.

Input data and the control signals from the rear panel connector are routed through PU to the input
buffer IC43. The output from this buffer is connected to the VART RxDATA input, and the
control inputs ers and DSR.

The RXRDY interrupt is generated by the VART, and provides a direct input to the
microprocessor. whereas the TXRDY interrupt, also generated by the DART, is multiplexed by
IC26.

The baud rate clock. produced by the microprocessor. is provided to the Rx CLK input. pin 25. and
to the TxCLK input. pin 9. of the DART. 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 DART eLK input, pin 20.
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8 channel Analogue to digital converter

The measurements made on thevariousparameters of theequipment undertest mustbe converted
to digital values before being processed by the Service Monitor software. TIlls is carried out by 8
bit, 8 channel, analogue to digital converter, IC44,

The input 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 ADe. The
pulse comes from IC45a, as a result of signals from address decoder Ie18 and from the
microprocessor.

When the ADC has completed the conversion, it generates an interrupt on ROC. The
microprocessor then reads the digital value over the address/data lines ADO to AD7.

Table 1-4 Analogue to Digital Converter IC44 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 1C44inputs

Address .....Input selected Description From:-

OooOH INO (Pin DC to RMS converter AFvolts
26) (TP13) Wide band power

Distortion demod level
SINAD reading
SIN reading

0001H IN1 (Pin Positive peak detector Positive demodulation
27) (TP14) level

0OO2H IN2 (Pin Negative peak detector Negative demodulation
28) (TP15) level

0OO3H IN3 (Pin 1) Temperature Service Monitor internal
temperature

0OO4H IN4 (Pin 2) Squelch Position of front
panel control

oo05H INS (Pin 3) Log amplifier Narrow band
power reading

0006H IN6 (Pin 4) Low battery indicator External battery
condition

oo07H IN7 IPln 5) Not used

The ADC 5 V Reference voltage to 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.

RF attenuator drivers.

The z-stage RF input attenuator A21 and the 3-stage output RF attenuator A20, are controlled from
board B2/1.

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

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

Transistors TR12 to TRl7 provide a return path for the selected control line while TRl8 and TRl9
provide a 5 V supply to the selected attenuator assembly. The active transistors are turned on by
the appropriate outputs from latch IC47 being made high.
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Diode pairs DB 10 D15 provide protection against reverse voltage produced by switching the
operating solenoids. Diode pairs 016, D17, 018 and D31 prevent current flowing into solenoids
that are not selected.

To set up the arrenuators, the microprocessor writes to IC47, and the values are latched into it. The
clocking signal to IC47 also triggers monostable flip-flop IC46a, which produces a 45 ms pulse to
IC47 OE, pin I. This can be monitored on TP17. The latch is opened for the duration of the pulse,
thereby activating the selected arrenuator control lines for sufficient time to take up the required
slates.

Oscilloscope trigger

The oscilloscope trigger signal is produced by the circuit around opamps Ie50a, IC50b, IC50c and
inverterIC82d.

The signal from audio processor board BIll. to the oscilloscope input, is tapped by C40 to provide
an input to the trigger generator. It is clipped by DI9 and D20 before being amplified by IC50a.
Further pulse shaping produces a square wave at the output of inverter IC82d. This can be
monitored at test point TPI8. 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 detectors 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 ofopamp IC48d, through the potential dividers
formed by RIOI, RI03, and RI02, RI04. If either of the peak detector signals exceed the design
level, the output of IC48d goes to +12 V, producing a +5 V input to ORgate IC36d.

The RF input load overheat signal is fed to the inverting input, pin 9, ofIC48c, 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 overload 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 oflC48c. pin 8, rising to + 12 V, producing a +5 V input to OR gate lC36d.

The output from IC36d feeds into one input of NOR gate IC4x, 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 output of IC36d 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 bedetected and
the audible and visual warning triggered.

RF latches

The RF tray control is performed through latches IC52 and IC53. 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 0 dB gain. When IC53 Q6 output is low, the base ofTR20 will
be at -12 V due to R108, RI07 and Dj , Therefore the collector ofTR20 will be high

When IC53 Q6 output is high, it will be approximately 17 volts above the -12 €V line, therefore
Dl will conduct. This will take the base of TR20 high, causing TR20 to conduct, taking its
collector low.

Latch IC54 is not used in this instrument.
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Display controller gate array

Gate array le55 is programmed with the display controller logic. It contains eight internal
registers. These provide the processor interface to>

• The screen RAMs IC63 and IC64

• The graphics controller DSP, IC56

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

• 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 table 1-5 below-

Table 1-5 LCD display inputs

8211

Vdd

2 Vss

3 Vee

4 LP

5 FR

6 NIC

7 N/C

8 DINIYD

9 XSCL

10 N/C

+5 V

OV

Contrast

Latchpulse

Frame pulse

Start scan pulse

Datashift clock

Description

(-4Vto-17V)

One positivepulse every90 jJ.S

55.6 Hz squarewave

One positivepulse every9 ms

Altemate 200 ns and 300 ns
positivepulses,with 200 ns
intervals

11

12

13

14

XDO

XD1

XD2

XD3

Displaydata

Displaydata

Displaydata

Display data

46882-310

Screen data consisting of characters and lines is stored in RAM IC63, while RAM IC64 stores
moving graphics (oscilloscope traces etc.).

RAM IC64 is also used as a link between the microprocessor and DSP IC56. DSP executable
programs are downloaded into IC64 from the microprocessor through the gate array, from where
they are subsequently uploaded into the DSP and run.

Information is also exchanged between the microprocessor and the nsp using IC64. The interface
between the DSP and RAM IC64 uses a PAL IC57 for address decoding, and five latches IC58 to
IC62.

Data transfer from the RAM to the DSP is through IC58, and that from the DSP to the RAM is
through IC62.

IC59, IC60 and IC61 are used for address latching.

1·23



82/1

1-24

TECHNICAL DESCRIPTION

The nsp IC56 is used for the following functions»

• Scope trace

• Barcharts

• Spectrum analyzer trace, including RF sweeping

• Transientanalysistrace

• Audio counter

• Sequential and DTMF tones decoding

• DeS tones decoding

• POCSAG decoding

• Circle and line drawing in VOR screen

DSP control lines

The RESET(low) line to the nsp, pin 20, is driven from microprocessor through the gate array
IC55, pin 58, It is 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 he loaded into IC56 by, for example, pressing the [SPEC ANA] key when in Rx TEST
mode.

The PI line to the DSl> pin 55. is an output from the gate array that indicates that the previous byte
written to RAM IC64 through IC59, IC60 and IC61, has been stored and a new byte can be written,
Monitoring this line at test point TP29 will show random negative pulses 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 FO 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 oscilloscope mode with
the Service Monitor time base set to 50 us/division.

OScilloscope/analyzer ADC

The oscilloscope and spectrum analyzer traces are produced as graphics from DSP IC56. The
amplitude level of the analogue signal to be displayed is converted to data using the fast analogue
to digital converter IC66.

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

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 Ie55,

This is fed to WR(low) on the ADC, IC66, pin 6, and to the clock input of latch IC65, pin 1L It is
also fed through inverter IC17e to provide an interrupt for the DSP on IRQO, pin 54. This can be
monitored on TP27, The digital values of the samples are held in the latch before being read by the
OS?

Fractlonal-N driver
The frequencies of the Fractional N l st 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 IC67.

When in Tx TEST, Rx TEST or Dx TEST mode, the frequency of each of these oscillators is
determined by the frequencies set for the transmitter and receiver under test. The control data is
produced by the microprocessor, and routed through the gate array IC55, to the buffer, then
through PLN to the RF tray, 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 to the
frequency of the Ist local oscillator, while the tracking generator sweep is produced by a
progressive change to the RF generator oscillator.

Data relating to the start and stop frequencies of the sweeps is supplied by the microprocessor to
DSP IC56, which then produces spot frequency data for each step of the sweep. The data from the
nsp is fed through latch IC62, to the buffer IC67,

PAL IC68 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(low)/DUPAL(low). Then the data is written on the rising edge of
SIMWR(low)/DUPWR(low).

LCD contrast
The viewing contrast of the liquid crystal display is dependent on the voltage at the VLCO
connection with respect to the VSS connection. Minimum contrast is obtained with -19.258 V on
VLCO 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 IC73a, TR21, TR22 and the associated components.
This runs at 50 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 result of this is
sent to dual digital to analogue converter IC69. The contrast data is used to produce a voltage on
IC72a pin I, which will have a possible range of 0 V to -5 V. This can be monitored on TP22.

Op-amp IC74 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 pump circuit.

The equation met by the converter isc-

Contrast voltage e -19.258 - 3.01 x (voltage at TP22)

LCD 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 supply is provided from a converter which requires a
24 V input for full output, generated using the +12 V and -12 V supplies

The LCD backlight brightness control circuit provides four different output voltages at PLRI and
PLR2, to feed the converter, thereby giving four different levels of illumination, An OFF state is
also provided.

Data relating to the required illumination state is latched into the 04, D5 and D6 of IC70. The
outputs from Q4, Q5 and Q6 of this latch control the slate of transistors TR23, TR24 and TR25
through op-compararors IC73b, IC73c and IC73d. Resistors R126, R127 and RI28 are switched in
series with the -12 V supply in various combinations, to provide different levels of illumination as
shown in Table 1-6.

Table Hi LCD becklighllevel conlrol

ul TR23 TR24 TR25 Brightness
1C70 state slata stale level

xOOOxxxx OFF OFF OFF OFF

xOO1xxxx OFF OFF ON 1 (Dim)

x010xxxx OFF ON OFF 2 (Low medium)

x011xxxx 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 {or the spectrum analyzer trace. These are RC
filters provided by R234 with C 122, e123, C124 or C125. The appropriate capacitor is switched
into circuit by the transistor associated with it. Transistors TR26. TR27, TR28 or TR29 are turned
on when Q3. Q2, Q I or QOoflC40 are high. because of data latched into it from the
microprocessor through data buffer Ie2l. The user can choose to have the optimum filter to match
the current settings of the spectrum analyzer set automatically, or select no video filtering.

Table 1~7 below shows the filters selected by the outputs from IC40, and the components active for
each.

Table 1-7 Spectrum analyzer video bandwidth filter selection

Output Transistor Capacitor Filter Filter
from In selected cut-off resolution
'COO ON state frequency bandwidth

xxxxOOOO None None - -
xxxxOOO1 TR29 C125 96 Hz 300 Hz

xxxxOO10 TR28 C124 650 Hz 3kHz

xxxx0100 TR27 C123 3kHz 30 kHz

xxxx1000 TR26 C122 19.8 kHz 300 kHz

Spectrum analyzer shifting circuit

The spectrum analyzer display has two vertical 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-ampICnc to give an
overall gain of L When 10 dB/division scale is selected switch IC71b is open. This provides a
gain of I through ICnd. The 80 dB range represents a voltage range of 0 to 5 V at PLT and on the
output of IC72d.

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

Diodes D32, D33 and D34 provide over-voltage protection to keep the output of lC72d within the
oto 5 V range.

The reference level of the spectrum analyzer display is changed by adding a 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. It has a range of 0 V to -5 V. It can
be monitored at test point TP23. The offset is fed into the inverting input of ICnc, which adds it
to the output from the log amplifier. The scale adjustments are produced by the software to
coincide with the applied offset.

carrier detector
(for cellular Systems option)

The Cellular 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 to the Cellular Systems
board, when fitted, through PLW. The Cellular Systems board will detect a signal as present when
the log amp signal rises through 3.5 V, and as lost when it falls through approximately 2.8 V.
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Digital signalprocessor signal input selection

The graphic traces for the spectrum analyzer and oscilloscope displays are produced by digital
signal processor IC56. The digital input signal to the DSP is obtained from the oscilloscope!
analyzer ADC IC66 as described earlier.

Selection between the output from the log amplifier for the spectrum analyzer or the
AF/demodulation signal for the oscilloscope, is made using two analogue switches. Ie?1 a and
Ie?1 d. The selected signal can be monitored on test point TP21. Ie?!c switches the oscilloscope
input coupling from AC to DC.

The four sections of analogue switch IC71 are controlled by data latched into IC70~QO, Q1, Q2 and
Q3.

Table 1-8 below shows the valid settings of Ie?1, and the selections which are produced from
them.

Table 1..$ Oscilloscope andspectrum analyzer signal routeing

Output State of Stateof Stateof State of selection
from IC70 IC7la IC7lb IC7lc IC7ld

xxxx1111 Open Open Open Open Nothing
selected

xxxx1110 Closed Open Open Open Spectrum
analyzer (x1)

xxxx1100 Closed Closed Open Open Spectrum
analyzer (x5)

xxxxOO11 Open Open Closed Closed Oscilloscope
(DC coupled tl

xxxx0111 Open Open Open Closed Oscilloscope
lAC coupled tl

t 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 panellkeyboard

Front panel/keyboard (46662/451)

TECHNICAL DESCRIPTION

Overview
This assembly incorporates the front panel of the Service Monitor. It includes the complete key
and contact assemblies for each button, as well as the indicating LEOs. There are no user­
replaceable parts on this assembly. A new assembly 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 Pins 1 Connections to LEO 01.
and 2

Pins 3 to Switched connections to indicating LEOs 02 to D6
9

Pin 10 Common +5 V supply to indicating LEOs 02 to 06

Pins 11 Column connections to keyboard switch matrix. Columns H to A
to 18 respectively.

Pins 19 Row connections to keyboard switch matrix. Rows 1 to 8
to 26 respectively.

Power ralls
The power rails onto this board are..

Power rail

+5 V

Entrypoint

PLA run 10

1-28

A +5 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/I.

The indicating LEOs 02 to D6 are powered from the microprocessor board B2/1, with a common
+5 V anode supply and the cathodes taken to 0 V when required to be illuminated. LED 01 is
powered by a +5 V supply from the power supply module (through the microprocessor board
H2/I). which is active when the Service Monitor is switched to 'ON' or is charging a battery.

The Front panel/keyboard drawing in chapter 7 of this manual shows the circuit diagram and
component layout.
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Display

Note

(28624-308)

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

Overview
The Liquid Crystal Display used on the Service Monitor is located on the rear of the front panel
assembly, 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 is permanently attached
to the display module 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 should be fitted in the event of failure. To assist in localizing faults, details of the
voltages or data which will be found on each of the connections when functioning correctly. are
given in the technical description of the microprocessor board H2/1. (table I~5 LCD display
inputs).

Modulereplacement

Calibration is not affected by replacement of the display module.

Connections
The data and voltage 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 HUI.

The supply to the back-light inverter is from PLA of the microprocessor board H2/I.

Power ralls
The display module uses only the +5 V supply taken from pin 1 of SKA of the microprocessor
board H2/I. The 0 V connection is made through pin 2.

Power supply module (44991/179)

Overvlaw
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 following information relating to the power supply module is provided to aid fault location.

Circuit diagrams of the power supply module are included in chapter 7 of this manual. for the same
reason.

The power supply module is a switched mode design. which operates from an AC supply ofW to
132 V at 45 to 440 Hz or 90 to 265 V at 45 to 67 Hz; or a DC supply of II to 32 V.

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



Display and Powersupplymodules TECHNICAL DESCRIPTION

CONTROL BOARD

1·30

Table 1·9 service Monitor powerrequirements frompowersupplymodule

Voltage and polarity Maximum current

+5 V 3.0A
+12 V 2.5A

-12 V 1.2 A

+36 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.

Fig. 1-7 Block diagram ofpower supply module.

Detailed description

The AC supply enters the instrument through a connector on the rear panel and passes through a
fuse and two 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 it is fed to a
bridge 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
switching.

The second stage of the AC-DC converter produces semi-regulated DC supplies of 12 V or 24 V
using a 60 kHz switched mode oscillator and transformer 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 DC output circuits producing the four output supplies are each fed from an individual winding
on the DC-DC converter output transformer.

Regulation is applied to 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-return supplies and
voltage monitoring from the +5 V supply.

The 36 V is generated by adding a 24 V floating 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 andregulation of both
converters.

The third pole of the power on-off and charge switch is connected to the DC-DC converter circuits
through plug 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 A11/2 TECHNICAL DESCRIPTION

RECEIVER SECTION

A1111 Input/outputswltchlng
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 10 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
circuit.

Board replacement

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

Connections

PLA Pin 1 Boardground.

Pin 3 ·12 V rail.

Pin4 +5 V rail.

Pin 5 25 kHz, 1 V rms signal from 82/1, for the AGe amplifier.

Pfnsa RF input overloadsignals to microprocessor board 8211.
and 7

Plns s Relay controlsignals from microprocessor board 8211.
to 11

PLe 25 kHz, RF level out signal, to audio processorboard B111,

Solderconnection to SMA bulkheadmountedconnector. Carries
input signal from the ANTENNA input socketon the front panel.

Solder connection to SMA bulkheadmountedconnector, Carries
the Input signals from, and the output signals to, the N type input
socketon the front panel, via the 20 dB RF power attenuator.

Solder connection to SMA bulkheadmountedconnector. Carries
the outputsignal to the BNC output socketon the front panel.

Solderconnection to SMA bulkheadmountedconnector. Carries
the cutout sionel to the receiverattenuatorA21.

hi bo d'Ie Dower rat s onto t s ar are:-

Powerrail Entry polnt Nominal current Remarks

-12 V PLA pin 3 5mA

+5 V PLA pin 4 5 mA with relaysde- 325 rnA with all
eneruized relaveenercized

Power rails

Th

A -5 V supply is produced on the board from the -12 V rail, by voltage regulator IC6,
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Fig. 1-8 Detail block diagram ofAIlll and All12 input switch and power meter

Detailed description

RF roUlelng

The RF connectors on the front of the Service Monitor can be can be configured to the following
combinations by repeated pressesof the [SELECT] key:-

Antenna in

Antenna in

N type in

N woe in

BNCout

N type out

N type out

BNCout

46882-310

When the N type connector is selected for single port duplex operation. a signal path exists from
the RF generatorswitchedattenuatorA20. through switchedattenuata! RLEIRLFto the power
splitter, then through switched attenuator RLGIRLH to the Service Monitor receiver switched
attenuator, A21. This path is used for the ServiceMonitor self-tests. and can also be used for
functional checks to the instrument by setting the RF generator output and the RF input (Tx FREQ)
to the same frequency.
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1-34

Antenna input

When the antenna socket is selected, signals from the transmitter under test 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 N/ANT(L) line from the microprocessor board BllI, 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 to the receiver circuits is routed though the 0/10 dB switched attenuator RLG/RLH, to
the 2 stage Switched Attenuator A21, then to the Input Amplifier and 1st Mixer board. A2.

The 50 Q termination consisting of R78 andR79 is switched into circuit by RLC, to load the RIIO,
RIll 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 AIIlt or Att/2. A 6 dB power splitter, RIIO,
RIll and RII2, takes the input signal to the receiver circuits.

When the N type connector is used as the input to the Service Monitor, relays RLC and RLD are
de-energized by the N/ANT(L) line from the microprocessor board B2/I, 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, to 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, relays RLA and RLB are
de-energized by the N/BNC(L) line from the microprocessor board B2/I, through PLA, pin II
being made high.

The signal is routed from the 3 stage Switched Attenuator A20 to this board, then through 0110 dB
switched arrenuator RLE/RLF. From RLE the signal passes through RLA, contacts 11 and 14, then
RLB contacts 11 and 14, to the power splitter. The generator signal is then routed through the
power splitter to the N type connector via the 20 dB power load.

BNCoutput

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 B2/1, through PLA, pin 11
being made low.

The signal is routed as above (N type output), to contact II 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, to load the R llO,
RIll 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 Ct 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 controlled to match the incoming RF signal.
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Detectors andintegrator
The signal from the limiter circuit is fed to RF detector diode D lOb, which with the associated
components C7, C9 and R25, form a negative peakdetector circuit. This produces a DC voltage.
proportional to the RF signal level.

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

The voltages from the two detectors are compared in the integrator circuit built around leI. This
Ie is a chopper-stabilized op-amp with extremely low input offset The control voltage produced
by lei is direct-coupled to Ie2 which provides a level off-set, so that the control voltage at TP2 is
within the range -1 L9 to -10.8 V.

This voltage controls the gain of the AGe amplifier in a feedback loop, which keeps the 25 kHz
signal level at the LF detector input equal to the RF level.

AGe amplifier

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

The input to the AGC amplifier is a 25 kHz signal obtained from reference signal dividers on the
audio processor board. B 1/1. This is routed through the microprocessor board B2/1. and has a
level of I V RMS. This signal is attenuated to 2 mV RMS by R40 and R4I, then applied to the
input of IC3.

When the AGC control voltage at TP2 is -I 1.9 V. the current through both IC3 and IC4 is zero,
the amplifier gain is at a minimum 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 andIC4 is 0.6 rnA,
the amplifier gain is at maximum and the input to the AGC LF detector exceeds I V RMS.

Zener D9 limits amplifier current and prevents saturation of IC3 and IC4.

25 kHzprocessing

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

This is applied to attenuator ROO andR6I, which precedes the 25 kHz band pass filter IC2b. The
overall gain is unity at 25 kHz, from IC2d output to IC2b output, The action of the AGC circuit
results in a 25 kHz signal being produced at the output of IC2b output, which is directly
proportional to the RF input signal level. The 25 kHz signal is amplified in ICla which has a gain
of x3. The output is routed to the audio processor board B 1/1 where it is measured as the RF
input level. The level of the 25 kHz signal is from 9 mV to 3 V RMS for normal RF input levels.

Overload detector

The RF generator output BNC socket and the ANTENNA BNC socket are both connected to
overload 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 full wave rectifier diodes 012, 013 or 016, 018. The output
from both groups of diodes is connected in parallel across R82 andC44 to develop a DC voltage,
with 020 as a protection device.

This voltage is routed to the microprocessor board B2/1, on lines OVERLOAD +VE through
PLA7, and OVERLOAD - VE through PLA6. Under normal operation, biasing on 82/1 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 OVERLOAD -VE.
This triggers a threshold detector on 82/1 causing an overload warning to be displayed. The
overload threshold at the front panel sockets is typically +30 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.

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

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

COnnections

The connections to this board are>

PLA Pins 1, 3, Attenuatorswitchingsignals from 8211. For duration of the
8 and 10. switchingpulse, +5 V is switchedto the common line, pin 2, and

the appropriate switching lines taken to 0 V.

Pin 2 Common connection for latching relay operatingcoils.

SMA connector for RF input from the input/outputswitchingboard
A11.

SMAconnectorfor RF outout to the first mixer board, A2,

Power rails
No power rails are required by this unit.

Detailed description
The 2 stage switched anenuaror 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 All is ted to the SMA RF input connector, to
pin 11 of RLA. After passing through the selected atternrator stages, it is routed from pin 11 of
RLD to the SMA RF output connection, to the First Mixer board A2.

Each stage consists of a twin 1t 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 circuit by latching relays, RLA to RLD, activated by a
pulse of approximately 45 ms. routed from the microprocessor board B2/I. The common return for
the relay coils is through Ll and PLA pin 4, to the supply produced on microprocessor board B2/I.
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A2 Input mixer (44829/922)

Overview
This board has two primary functions. These are a 0/20 dB switched gain amplifier 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 preamplifier and its associated gain switching circuit.

The frequency changing mixer comprises of a 1100 MHz low pass input filter, the lst mixer, which
translates the input signal frequency range (0 to 1050 MHz) to the lst IF frequency of
1359.3 MHz, and a 2 GHz lowpass output filter.

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

Connections
The connections to this board are.-

PLA Pin 1 Board ground.

Pin3 +12 V rail.

Pin4 Gain switching line from microprocessor board B2/1. +12 V
selects 20 dB gain, -12 V selects 0 dB gain.

Soldered connection from SMA connector supplying RF input
signal from input attenuator A21.

RF soldered link, supplying tstlocat oscillator signal from 1st local
oscillator board A8I1. 1359.4 to 2409.3 MHz, +7 to +10 dBm.

RF soldered link, taking 1st IF signal to 2nd and 3rd mixer board
A3. 1359.3 MHz, -40 dBm.

thi ho de cower rat s onto IS at are:-

Power rail Entry point Nominal current Remarks

+12V PLA pin 3 16 rnA (+20 dB 36 rnA (+20 dB
amp. out of circuit) amp. in circuit)

Power ralls
Th

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

Detailed description

Switchgain amplifier

Input signals to the Service Monitor are routed to this board via the input switching board All and
the two stage input atrenuaror A2l. The signal is ted to input capacitor Cl through the tray wall,
using a co-axial connector. Dl2 and 013 provide input protection for the receiver, The printed
inductor L20 with the capacitance of 012 and 013 form a low pass filter which improves the input
return loss presented by the diodes which are inherently capacitive.

The preamplifier ICI has a typical gain of 21 dB. The appropriate signal route is dictated by the
diode switches formed by D2, 03, 04 and D5, which are controlled by the switching signal on
PLN4 and the driver circuit around TRI to TR4. D3, 04 and 05 are all biased relatively hard on
when selected, but D2 is not driven fully. Tills is because D2 provides a PIN resistance which
improves the input return loss of leI when the amplifier is in circuit. The insertion loss of the
bypass route, through D3 and 04, is approximately 0.5 dB.
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Fig. 1-9 Detail block diagram ofA2

The biasing networks (an example of which is LI5, R23, R3 and Ll4) provide good signal
blocking characteristics to 1.5 GHz. In the above example. L14 provides high frequency blocking,
whilst LI5 provides low frequency blocking. R23 dampens the resonance between the shunt
capacitance of LI5 and the series inductance ofL14.

Input lowpass fitter and mixer

The mixer input filter is composed of surface mounted capacitors and printed inductors. 11 has a
-3 dB frequency of 1100 MHz and a passband insertion loss of approximately 0.5 dB.

IC2 is a double balanced mixer with an insertion loss of approximately 9 dB. It is driven by a
+7 dBm local oscillator signal generated on A8/1. The mixer output, which is the lst IF signal of
1359.3 MHz, goes through a 3 dB pad RIO, Rll and R12, followed by a 2 GHz printed filter
which rejects unwanted mixer products. It is then routed to board A3, which contains the 2nd and
Jrd frequency changing mixers.
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A7t1 1st local oscillator control (44830/111)

Overview

A7/1

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 oscillator.

Fractional N frequency division

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

• Dividing by N tor some of the time and then dividing by N + 1 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 to a complex
algoritlun. 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 lid. which can
change the frequency response of some points of the Service Monitor performance.

Connections
The connections to this board are>

PLA Pin 1 Boardground.

Pin3 -12 V rail.

Pin4 +5 V rail.

Pin 5 +12 V rail.

Pins6 Control, addressand data lines (TIL), from microprocessor board
to 15 B2/1.

PLB 5 MHz TIL signal to phasedetectoron 1st local oscillatorboard
A8/1.

Soldered link. 1359 to 2409 MHz+3 dBm, AF reference signal
from tst local oscillatorboard A8I1.

Power ralls
The power rails onto this board are>

Power rail Entry point Nominal current

-12 V PLA pin 3 70mA

+5 V PLA bin 4 150mA

+12V PLA Din 5

Detailed description

A detailed block diagram of A7/1 and A8/1 showing the interconnections between them which
make up the control loop is given in Fig. 1-10 Detailed block diagram ofAlIi and A8/l
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Fig. 1~10 Detail blockdiagram ofA71I and A8/I.
showing the complete control loop.
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Divider chain
The signal from the 1st LO board A81l (1359 to 2409 MHz), feeds into buffer IC6. The output
from this buffer is applied to a divide by 2 prescaler IC5. Buffer amp IC4 passes the output from
the prescaler to the CKI and CK2 inputs of programmable divider Ie3.

The division ratio of the prograrrunable divider is controlled by the microprocessor to produce a
2.5 MHz at the lock.

The output of Ie3 is amplified to TTL levels by TRI. TR2 and TR3. lClc 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 fer the phase detector on the Ist LO
board. IClb provides an output to drive the fractional N controller IC7.

Fractional N controller

This device obtains information from the microprocessor board, converts it to control the
programmable divider and consequently the division ratio. Multiplexed address and data is
received at PLA 8-15. Address decoding is performed by le8 in conjunction with line AL in
PLA7. The write command on pin 16 enters the board on PLA6.



A8/1 TECHNICAL DESCRIPTION

A8/1 1st local oscillator (448301112)

Overview
Tills board. in conjunction with the Ist local oscillator controller A7/1. forms a fractional-N phase
locked loop. It produces frequencies in the range 1359.3 MHz to 2409.3 MHz at a nominal level
of +7 dlim. The signal is used as the 1st local oscillator signal for the receiver section of the
Service Monitor. The components forming the veo are on a daughter board AAI. The main
board contains the following sections»

• 10 MHz reference amplifier and divider I pulse generator

• A digital phase I frequency detector

• Out of lock detector

• The loop gain shaping network

• The phase lock loop filter

• Output buffering and amplification to drive the receiver 1st mixer and the dividers on A7/1

• Power supply conditioning

The design of this board has many similarities to Duplex Oscillator board AI3/1. (44830/1 (0).
Therefore the technical descriptions of these will contain identical or similar passages, Both use a
Voltage Controlled Oscillator daughter board AAI (41830/160)

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

Connec1lons
The connections to this board are>

PLA Pin 1 Board ground.

Pin3 -tz v ran
Pin4 +5 V rail.

Pin 5 +12 V rail.

Pin 6 +35 V rail.

PLB Pin 1 Board ground..

Pin 2 Master Clock signal, 10 MHz 0 dBm, From microprocessor board
B2I1.

Pin 3 Chassis (0 V).

PLC Pin 1 5 MHz, TTL signal from frequency divider on 1st local oscillator
control board A7/1.

PLE Soldered link. 1359.4 to 2409.3 MHz, +7 dBm,~local oscillator
output signal to the input mixer board A2.

PLF Soldered link. 1359,4 to 2409.3 MHz, +3 dBm, 1st local oscillator
0 nat to 1st local oscillator control board A711.
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Power ralls
The power rails onto this board are>

ASII

Power rail Enlry point Nominalcurrent Remarks

+35 V PLApin 6 22-40mA Varies

-12 V PlA pin 5 30-BOmA with
+5V PLApin 4 40-68mA frequency

+12 V PLA Din 3 67mA

A +32 V supply is produced from the +35 V supply on this board.

Detailed description
A detailed block diagram of A7/1 and A8/1I showing the interconnections between them which
make up the control loop is given in Fig. 1-10 Detailed block diagram olA?!i and A81]

10 MHz Reference amplifier, divider andpulse 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 IC5a, which toggles its output on each
positive edge at its input to produce a 5 MHz signal.

The Q and Qoutputs from IC5a are fed to the pulse generator circuit formed by IC6a, R23 and
Cl3, to produce short pulses which drive one side of the Phase / Frequency detector at IC8a.

Phase I Frequency Detector
The four state phase / frequency detector circuit comprises IC7, IC8 and IC9.

Pulses at 5 MHz from 1C6a are applied to ICSa and the divided down pulses from A14/1 to IC7a.

The divider must have extremely linear operation. IC7 and IC8 are dual device packages, but one
device only of each is used and the inputs of the unused section are grounded. TIle 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 a single package were used.

When the inputs to the detector are in antiphase, the outputs at TPll and TPl2 are square waves at
its operating frequency,

Out of lockdetector
Under normal conditions of phase lock, the signals on IC7a, pin 6, and ICBa, pin 8 are low with
narrow positive going pulses. This voltage is averaged by R25,26 and Cl4 and results in TR5
being turned off, This causes IC6c output to be low. D2 to be extinguished, IC6d output to be
high, TR6 to be tumed on and TR7 to be turned off, thereby allowing nonnalloop action to ensue.

If the loop is totally out of lock for any length of time, the average duty cycle at IC9 pin 2 or 13
will rise to 50%, causing the voltage on TR5 base to rise sufficiently to tum TR5 on. This in tum
enables the astable multivibrator built around IC6c and IC6d, which has a frequency of
approximately 3 Hz.

The astable has two purposes. LED D2 flashes as a fault finding <fi(f~~d it prevents the loop from
getting "stuck" at one end

During the periods when IC6d output is low, IC8a is reset so TPl2 is high and TPII is low. This
causes the loop integrator output (TPI7) to ramp high. In this state however, TR6 if off and TR7
on. This clamps the integrator output voltage through DI, forcing the VCO to approximately the
center of its range. During the other half of the cycle, when IC6d output is high, nonnalloop
conditions are restored which allows the VCO to sweep back into lock.

Loopgaincontroland shaping network
The outputs of the phase / frequency detector are applied to the control inputs of CMOS switch
ICI L This results in the loop filter, via R38, being alternately connected to a positive voltage on
Cl7 and an equal value negative voltage on CIS. In this way, control of the loop gain is
accomplished by varying the magnitude of the voltages at en and C18.

The gain shaping network is based around rCWa, band c. It is configured to vary the voltage on
Ct? and Cl8 according to the voltage on the VCO tuning line at PLD2. This arrangement
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maintains the overall loop gain at an almost constant value. The circuit arrangement and choice of
component values, configure the network to have three gain steps. with progressively higher gains.

At low and medium tuning voltages, ICIOb has a gain of -RI2/(RIO+Rll), which is backed off at
low luning voltages by ICI0a. This gives an overall gain of -(Rl2/(RIO+Rll)·R7/R6xR8) until
D3 clamps ICIOa output.

At higher tuning voltages, when 04 turns on, the gain ofICIOb is increased to -R12/RIO.

R9 provides a DC offset.

relOa 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 TPll and
TPI2, have a 50% duty cycle. This makes the magnitudes of the voltages on Cl7 and CIS equal.
therefore the average DC voltage applied 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 Cl7
and CIS. The average voltage at ICII output will not be zero. This causes the loop filter to apply
a correcting voltage 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 C2l. This rejects
fracrional-N noise and 5 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)
8 kl'lz. It also reduces residual added noise, without increasing phase shift at 8 kHz, which would
cause the loop to be under-damped. Input impedance is 330 n, provided by R3S. The output
impedance of the filter is high.

The loop integrator is based around JCl2 and associated components. Poles are formed by R41
and C24 at 175 Hz and by R42 and C23 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 2oo-7<X) Hz.
This helps to provide more loop gain at frequencies below 700 Hz than would be possible with a
simpler lst order integrator. Another important advantage of this arrangement is that op-amp (and
input resistor) noise is reduced at frequencies above a few hundred Hz, by potential divider action
of R41 and R42, thereby allowing reasonable impedance in the preceding filter.

Voltage controlled oscillator
The veo takes the form of a daughter board AAI (44830/160) which is mounted on the main
PCB. It is screened by a machined aluminum cover. The VCO requires a supply of around IIV,
and a tuning voltage of approximately IV to 25V. The VCO output is approximately -10 dBm.
R5. R6 and R7 form an attenuator pad to reduce the effects of impedance changes on the VCO
output.

See the technical description of AAI for more details.

Outputampll1lers
The output from the VCO is buffered by JC13 before being split to two paths by R4S, R46 and
R47. One path feeds the signal to the lst mixer in the receiver through JC14. The matching pad
R52. R53 and R54 improves the match into the l st mixer. The other path, through JClS feeds the
divider board A7/1. These amplifiers are driven into compression to help reduce any variations in
output power, which might be present due to frequency and temperature.

Supply Conditioning

JC1 provides a +30 V supply for JCl2 from the +35V rail. JC12 drives the VCO tuning line.

JC2 provides a smooth regulated -5V from the -12V rail to power ICII and ICI2.

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

R55 biases TRI close to, (but not in) saturation. This further reduces the voltage drop in the +12V
smoothing circuit.

46882·310



TECHNICAL DESCRIPTION

AA1 Voltage controlled oscillator (41830/160)

AS

Overview
The A8/1 l st local oscillator board and the A13/1 RF generator oscillator board each have an AAl
voltage controlled oscillator 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
removal of an RF tray lid, which can change the frequency response of some points of the Service
Monitor performance.

Connections
The connections to this board are made by direct soldering to the mother board. They aret-

+12 V

ENABLE

TUNE

RFOUT

Power rails

From +12 V lineon motherboard.

Not usedwith either motherboard.

Frequency controlsignal from control loop.

RF 0 at, -1 dBm to -6 dBm.

This board is powered by a +12 V supply from the mother board.

Detailed description
This veois 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!l and a second on Al3/I. AAI
generates a signal between 1.28 GHz and 2.41 GUz for tuning voltages 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.

TRI generates a negative resistance at its emitter. A resonator formed by DI, D2. C5 and printed
stub L4, is connected to the emitter. Bias is set by Rl , R2 and R3. The veo can be turned off by
pulling the ENABLEline low. This feature is not used in this Service Monitor.

R4 presents optimum collector load to TRI for operation over the required range. R5, R6 and R7
form an artenuaror pad to reduce the effects of impedance changes on the veo output.
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A3 2nd & 3rd mixer (448291923)

A3/1 2nd &3rd mixer (44830/2401

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 10.7MHz. It alsoprovidesa buffered versionof the 2nd IF whichis
routed to the 2nd and 3rd local oscillator board A9. There it is converted to 10.7 MHz and routed
to the audioprocessor board B1/1,for demodulation in Lookand Listenmode.

Board replacement

If this board is replaced by a substitute 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 Listen IF signal to 2nd and 3rc! local oscillator
boardA9

PLB 90 MHz swept 0 dBm, 3rd local oscillator signal from swept local oscillator
board A10.

2944

90 MHz -10 dBm, 3rd local oscillator signal, from 2nd and 3rd local oscillator
board A9. if option 27 'Look and Listen' is not fitted.

PLC Sweep control signal (TIL) from Audio processor board B111, through
microprocessor board B2/1.

PLD 10.7 MHz -2 dBm (nominal), 3rd IF signal to 10.7 MHz 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, tst IF signal from the input mixer
board A2.

Soldered link. 1280 MHz 10 dBm, 2nd local oscillator signal from 2nd and
aro local oscillator board A9.

Power ralls

There is no 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 to provide + 12 V (A),

Powerline Entry point Nominal current

+12V PLE oin 3 80mA

/
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Detailed description

2nd mixer
The first IF signal of 1359.3 MHz is fed to the board from the input mixer board A2. It is initially
filtered by a Iowpass filter comprising of printed inductors Lit, LI2, L13. C38. C39, and a
dielectric bandpass filter PLI, then applied to double balanced mixer Ie1. This mixer converts the
lst IF to the 2nd IF of 79.3 MHz. It is driven by a +7 dBm, 1280 MHz local oscillator signal,
generated on 2nd and 3rd local oscillator board A9, and fed to the mixer through C23. 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. U, L4, C2, C3, C45, C46. C47, C48. R6 and R7.
The output from the filter is amplified by TRL TR2 and TR3.

Fig.Lcl l DetailbiockdiagramofA3

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, 84.65 MHz and 100.7 MHz. The notch at 84.65 MHz rejects the out
of band signal that would beconverted to 5.35 MHz by the 3rd 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 IF 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 to 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 IC2.
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3rd Mixer

The 3rd mixer is driven by a 90 MHz, 0 dBm signal, generated on A I0, and fed to the mixer
through C16, The 10.7 MHz output is an open collector which is tuned by 1,7 and C17, with a
bandwidth of approximately 3.5 MHz. The output signal is passed through C 19 and buffered by
the comrncn emitter amplifier TR4, to a level of approximately -2 dBm. From board A3 it is
routed via PLO 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
BI/l.

The signal path consists of the 79.3 MHz isolating amplifier and an isolation gate. The amplifier,
based around TR5 and TR6, is a cascode arrangement, used to improve the reverse isolation. The
amplifier gain is approximately 9 dB. The TR7 stage buffers the resultant signal.

The isolating gate, consisting of 03, 04, 05 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 IC3a 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 C55, resulting in a reduced voltage at the inputs of IC3a and IC3b which
changes their output voltages to 12V and OV. Hence, IC3 opens the diode gate and allows the
signal to pass to A9. The output signal has a level of approximately -30 dBm and the gate has
approximately 60 dB isolation.
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A10 90 MHz swept local oscillator (44829/930)

A1011 90 MHz swept local oscillator (448301241)

Al0

Overview
This board contains the 90 MHz local oscillator for producing the 10.7 MHz, 3rd IF signal. In all
operating modes, other than Look and Listen' mode. it provides a 90 MHz 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, tills oscillator is swept about 90 MHz, to provide
the display sweep. During the sweep flyback. 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 A 10 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, I ~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 to this board arer-

PLA Pin 1 Board ground,

Pin 3 -12 V rail.

Pin 5 +12 V rail.

Pin 6 Sweep control signal (TTL) from B1/1, through B2/1, and A9,

PLe 90 MHz, -10 dBm, 3rd local oscillator signal from 2nd and 3rd
local oscillator board A9,

PLe 90 MHz, -5 dBm, 3rd local oscillator signal to 2nd and 3rd mixer
board A3,

PLE Look and Listen sweep signal (analogue) from audio processor
board B111,

Power ralls
The power rails onto this board are>

Power rail Entry point Nominal current

·12 V PLA pin 3 20mA

+12 V PLA oin 5 64mA
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Detailed description

Locked mode
Varactor controJled oscillator

TRI is configured as a varactor controlled oscillator with positive feedback from its emitter to
base, The oscillator is tuned by the combination of preset inductor LI, with capacitive elements
C3, C4, C36 and varactor diode D1. The voltage required across D I to produce an output
frequency of 90 MHz is approximately -5.3 V. Under locked conditions the sweep signal at TPI is
o V, so the DC base bias on TRI is approximately -0.3 V, IC3a is closed so that the phase detector
output of approximately 5 V is applied to D I cathode. The oscillator output is taken from the split
emitter load which provides an output signal of approximately 40 mv.

Output amplifier
The output from the oscillator to 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 taken from the emitter of TR2, and buffered by TR4, provides the signal for the phase
detector. -----,.-

<J

Fig. 1-12 Detail block diagram ofAJO and A10Il

Phasedetector
AlOonly

IC2 is a Gilbert cell mixer ,which produces two anti-phase output signals, at the difference
frequency between the LO input, pin 5. and the input to INA, pin 13. Each of these inputs
is obtained from identical buffer circuits built around TR4 and TR5, 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 TR5 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-lOdBm.
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 diode. A frequency
difference will result in a variation in the phase detector output which will correct the
frequency. The output voltage level from the A and B outputs of IC2 is set by the values
ofR26.
A single pole loop filter, R39, R40 and C29. provides a capture range of ±500 kHz.
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AWfl only
IC2 is a Gilbert cell mixer .which produces two anti-phase output signals. at the difference
frequency between the LO input, pin II, and the input pin 6. Each of these inputs is
obtained from identical buffer circuits built around TR4 and TR5, 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 TR5 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
lOdBm.
The output pin 16, is fed into ICl(b), which provides some gain and a level shift. When
the oscillator is locked, the phase detector output will be a steady DC voltage, 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 C29, provides a capture range of ±500 kHz.

Swept mode
When operating in the swept mode, the sweep signal from audio processor board B 1/1 sweeps the
frequency of the oscillator by up 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. -~

Centre frequency locking
During the sweep flyback period, the SWEEP CONTROL line from board AWl through PLA, pin
6. is high. This opens IC3d which closes IC3a. The sweep signal is held at 0 V during the flyback
period, therefore the VCO locks to the 90 MHz reference as in the locked mode.

At the end of the flyback period. the SWEEP CONTROL line goes low. closing IC3d and opening
IC3a. The charge across C30 maintains the voltage on D I cathode. The sweep signal from the
audio processor board Bl/I, through PLE pin 3, is inverted by lela. It is then fed to potential
divider R6 and R7, before being applied to the anode of the varacror diode. As C30 is in series
with D I, 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 TPl. A negative voltage on TPI
produces a negative frequency offset, a positive voltage produces a positive frequency offset. The
sweep sensitivity is typically 200 kHzN.

setting Ll

LI is pre-adjusted so that the center of the voltage controlled 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.
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A9/1 2nd & 3rd local oscillator (44830/097)

Overview
This board contains the following>

• 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.

• A phase locked loop oscillator to produce a fixed 90 MHz signal. used as the receiver 3rd local
oscillator.

• The 3rd mixer and IF stages for the listen IF path.

2944

In 2944 instruments not fitted with Option 27 'Look and Listen', A9/2 is fitted in the place of A9/l.

It is similar to A9/l except that R62 is changed to lOOR. This provides a higher output level of the
90 MHz 3rd local ocsillator signal at PLD as required by the A3 board. The higher output is
required to acompensate for the gain provided by AlO when the 'Look and Listen' option is fitted

See Fig. 1-1 Simplified Block Diagram.

Board replacemen1
If this board is replaced by a substitute board. recalibrafion of the Service Monitor will be
necessary.

-
PLA Pin 1 Boardground.

Pin3 -12 V supplyfrom 10.7 MHz IF and log amplifierboard A4.

Pin4 +5 V rail.
PinS +12 V supplyfrom 10.7MHz IF and log amplifierboardA4.

PinG Linkedto PLJ

PLB 79.3 MHz,-30 to -100 dBm,2nd IF Listen signal, from and and
3rd mixerboardA3.

PLe 10.7MHz0 to -70 dBm, Listen IF signal,to audio processor
board B111.

PLD 90 MHz-10 dBm,3rd local oscillatorsignal, to 90 MHzsweptlocal
oscillatorboardA10.

2944
90 MHz-10 dBm,3rd local oscillatorsignal,to 2nd and 3rd Mixer
A3 if option 27 'Look and Listen' is not fined.

PLE 1280 MHz+7 dBm,znd local oscillator signal to znd and Srd
mixerboard A3.

PLF 10 MHz, 0 dBm, masterclock signal from microprocessor board
8211.

PLG 1280MHz-5 d8m, 2nd local oscillator signal to RF generator
mixerboardA1211.

PW Linkedto PLApin 6. Sweepcontrol signal (TIL) from
microprocessor board 8211 to 90 MHzswept localoscillatorboard
A10.

Connections
The connections to this board are.-
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Power rails
The power rails onto this board are.-

A911

Entry point

PLApin 4

Nominal current

270mA

Remarks

235 rnA
if 70 MHzfails

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

Power line Entrypoint Nominal current Remarks

-12 V PLApin 3 70 rnA 130 mA~

+12 V PLApin 5 135mA 150 mA*
• If 10 MHz standard
fails

A +10 V supply and a -5 V supply are produced on the board from the above supplies.

Fig. 1-13 Detail block diagram ofA911
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Detailed description

1280 MHz Local Oscillator

The complete 2nd local oscillator is composed of the voltage controlled oscillator built around
TRI, and its associated phase locked loop. The voltage controlled oscillator free runs at about
1280 MHz. Its output is taken through C14 to buffer amplifier IC3. The output from IC3 is fed to a
2nd buffer IC4.

A portion ofthe output from IC3 is applied to IC6. a low noise divider, through RIO. This divider
is capable of various division ratios but here is configured to divide by a fixed ratio of 12K
Therefore the signal at the output of the divider (pin 21) is at 10 MHz when the loop is locked. The
EeL output is converted to TTL levels by TR2 and applied to one input of the phase/frequency
detector Ie7 and le8. The 10 MHz reference dock signal, from the TTL interface circuit, is
applied to its other input. The resulting error signal is filtered by IC9 and associated components,
and applied as a correction signal, through R30, to the voltage controlled oscillator. Removable
link PLK/SKK is provided to open the loop to aid fault finding.

The 1280 MHz signal amplified and buffered by IC4, is branched through two paths. 'The path
through the 3 dB pad R15, Rl6 and R17 is routed to the 2nd mixer on A3. The path via lC5 is
routed to the signal generator system.

90 MHz Local Oscillator

The 90 MHz 3rd local oscillator is a phase locked loop composed ofTR8, JCII, JCI2, ICI3, IC14
and associated components. TR8 forms a 90 MHz voltage controlled oscillator, buffered by TR9,
The 90 MHz signal is further buffered and split 3 ways by TRIO, TRII and TR12. The path
through TRl2 drives ICIl, a divider configured to divide by 9. Its output at pin 15 is level shifted
to TTL by TRl3 and applied to one input of the phase/frequency detector ICI2 and ICl3, The
10 MHz reference, from the TTL interface, is applied to the other input of the phase/frequency
detector, The error signal is filtered by ICl4 and associated components before being fed back to
the voltage controlled oscillator through R55, Removable link PLM/SKM is provided to open the
loop for fault finding.

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

Listen IF path
A 79.3 MHz, 2nd IF 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 IClO. A 90 MHz signal from TRIO is
applied to another input of ICIO. The oscillator function of this IC is not used.

The mixed output is then passed through the IF amplifier and 10.7 MHz bandpass filter TR4,
XLla, XLb and TR5, which has a bandwidth of 15 kHz. The IF signal is then amplified by TR6
and TR7, then routed to board B III for further amplification and demodulation.

D3, D4 and ICl4b 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
IF output from PLC which can be switched in or out as required.
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A4/1 10.7 MHz IF & Log Amp (44830/103)

Overview

A4/1

Tills board contains the switched IF bandwidth filtering and logarithmic amplifier for the spectrum
analyzer. and a buffer feeding the to.7 MHz IF to the demodulator on the Audio Processor board,
BI. The IF filters are composed of a 3 MHz lJC filter. a 300 kHz ceramic filter and a four stage
crystal filter providing 30 kflz, 3 kHz, and 300 Hz bandwidths.

Fig, I~15 shows the three signal paths of the filtering options in simplified block form,

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

Connections

The connections to this board are..

PLA 10.7MHz IF signal from 2nd and Srd mixerboard A3

PLB 10.7 MHzbandwidth filtered IF signal to audio processor board
81/1.

PLe Log ampllfleroutput to the microprocessor board 82/1. OV=
bottom of spectrum analyzer display,
+5 V "" top of spectrum analyzer display,

PLD Pin 1 Board ground.

Pin3 ·12 V rail.

Pin4 +12 V rail.

PinsS Bandwidth filter switching signals (TIL) from microprocessor
t08 board B2/1.

PLE 10.7 MHz bandwidth filtered IF signal to optional SSB
demodulator board A15.

PLF Pin3 -12 V supply with additional filtering to boards A811,A9/1 and
A10.

Pin4 +12 V supply with additional filtering 10boards A8I1, A9/1 and
A10.

Power ralls

The power railsonto thisboardare>

Power rail Entry point Nominal current

-12 V PLD pin 3 235mA

+12 V PLD oin 4 240mA
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Fig. J*]4 Detail block diagram ofA4/J

InputAmplifier

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

L27 is the third element in a three pole UC 1" filter. The inductor and capacitor which are the first
and second elements are located on A3, The purpose of the 1" 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 to A4 by
incorporating the straycapacitance in the filterdesign.

IC6 is a currentfeedback amplifier which has excellent intennodulation distortion performance and
is configured to have a nominal gain of 13 dB. R4 provides adjustment to cater for IF strip gain
variations.
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Detailed description

Fig. 1-15 Signal routeingfor alternative bandwidth filters

I>

A4/1

46882·310

3 MHz Filter Routelng

From IC6, the signal passes through the diode gate consisting of Dll and D16 to pin 5 of the FET
switch ICI. A portion of the signal is ted forward by R130 andR131 to the FET gate (pin 6) to aid
linearity. This feedforward technique is applied on all signal inputs to lei. The substrate of leI is
biased at -4V by 017 and Rl2 to further improve its linearity. From leI pin 10, the signal passes
to the bypass line driver circuit, consisting of TR16 and TR17. This is a complementary emitter
follower circuit which is capable of driving the long capacitive track to the log amp. L2, el2S and
Cl29 form a notch filter to reject 90 MHz 3rd LQ breakthrough from A3. From the line driver, the
signal passes through the D12 diode switch to the diode limiting gate of 018 and 019. This circuit
limits the input to the log amp to a 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 level autoranging can fail. The signal then passes through the final
bandpass filter based around TRI8, before entering the log amp inputs. The bandpass filter has a w

3 dB bandwidth of approximately 3.5 MHz.

300 kHz Filter Routeing

From IC6, the signal passes through the ceramic filter consisting of the matched pair XLI and XL2.
These provide a relatively rectangular frequency response. Matching to the filter is performed by
R7 and R17. The common emitter stage, based around TR4 recovers the gain lost through the
filter. The signal enters the FET switch on pin 4 and leaves on pin 10. It then passes to the log
amp through the TRI6, TR17 line driver, 018, 019 limiter, and the TRI8 bandpass filter in the
same way as for the 3 MHz routeing.
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30 kHz, 3 kHz and 300 Hz Filter Routeing

From IC6, the signal passes through the Dt l , D16 diode gale to Ie I pin 5, as for the 3 MHz
routcing. However, the signal leaves leI on pin 11. It then enters the first of four similar crystal
filter sections. Each section represents one pole of what is a cascaded four pole arrangement

TIle operation of all sections is similar and will only be described for the first section based around
XU. TRS forms an input buffer. The resonant tank circuit of L4 and e21 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 alter 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 Dl, 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 Cl7 is used to tune the 300 Hz filter center
frequency, Additionally, the stray parallel capacitance of the crystal creates an unwanted notch in
the filter response, The effect of this stray capacitance is nulled 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 notch to give an
overall symmetrical filter shape.

The signal then passes through the 2nd crystal filter stage.

Inter-stage amplifier

Between the 2nd and Srd crystal filler stages is the Interstege amplifier, based around TRIO.

The gain of this amplifier is set by the bandwidth selection lines. The gain required from this
amplifier 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 lines.

The signal then passes through the third and fourth crystal filter stages to the output buffer based
around TRIS, through the D13 diode gate, the D18, Dl9 diode limiter and the TR18 bandpass
filter to the log amp.

Output Buffer to Demodulators and SSB Board
The TR20 emitter follower stage provides an attenuated and buffered version of the final IF for
routeing 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 to follow a logarithmic law, which produces an output which
is logarithmically proportional to the input level.

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

The logarithmic amplifier IC4, is a complete monolithic device, using a 9 stage successive
detection technique. Input signals from TRI8 are applied to pin 16, and the detected output appears
at pin 6. A DC amplifier, formed by ICSa, processes this output

The gain of the DC amplifier is controlled by RI22, and Rl19 adjusts the amplifier offset. These
enable the output to be optimized to match the display. ICSb inverts the signal to the polarity
required for the display. The output at pin 7 is routed, through PLC, to board B2/I.

Power Supply Filtering

The +12V and ·12V supplies for boards A8/I, A9/1 and Al 0 are provided from this board through
PLE Additional filtering is provided to these supplies by L28, CI55, and L29, CI56 respectively.

Selecting and Roulelng
The roureing 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, A4/1, on PLD, pins 5, 6, 7 and 8.

The logic stales of each line for all filtering options is shown in the bandwidth selection table on
sheet I of the A4/1 circuit diagram.
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A15 Single sideband demodulator board (optional) (448301021)

Overview
This board is only fitted when the SSB demodulation option is supplied. It produces a
demodulated output from an SSB RF signal.

A15

Board replacement

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

Connections
The connections to this board are:-

PLA Multi-pinConnectorproviding. Also providesthe 10 MHz master
clocksignal from the microprocessor board 82f1. Takes the
demodulated AF outputsignal to the audio processorboard 81/1.

PLA Pin 1 10.7 MHz IF signal from 10.7 MHz IF amplifierand togamplifier
board A4

Pins 2 Board ground.
and 3

Pin4 10 MHz masterclocksignal from the microprocessor board 82f1.

Pin6 Board ground.

Pin? Demodulated AF output signal to the audio processor board
B1/1.

PLe Pin 1 +12Vrail.

Pin2 Board ground.

Pin3 ·12 V rail.

Power ralls

The power rails onto this board are>

Power rail Entry point

-12 V PLB cin 3

+12 V PLB pin 1

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

Detailed description
The final IF signal from the IF amplifier is routed to this board at pin 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 attenuators set to the correct range, the signal entering the board
will have a level of between -50 and 0 dBm. This has be to leveled before demodulation.

The circuit configured around TRI is a variable gain amplifier, with the input applied to the first
gate and controlled by the voltage applied to the 2nd gate. The automatic gain control circuit
which produces this control voltage is described later.

The output from TRI is fed to the 'A' input of the mixer. ICl. A 10 MHz clock signal is fed into
the mixer through the internal oscillator base. The output signal from the mixer contains a
component centered around 625 kHz. TIlls is filtered off by the low-pass circuit C7ILI/C8.
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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 IC3a.

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
8SB modulation.

The output from IC2 is passed through a low-pass filter L2/C27. which removes the HF
components, leaving only the demodulated SSB signal. This is fed through DC blocking capacitor
CIS to PLA, then routed to the audio processor board BlI1.

The demodulated SSB signal is used to generate the automatic gain control voltage for TRl. After
passing through DC blocking capacitor C19, the signal is rectified by IC4, Dl and D2. The long
time-constant filtering of RI6 and C21 acting with DI and D2, together with the design of IC4a
feedback circuit. produce a fast attack, slow decay. control voltage.

IC4b is used to invert the polarity of the control voltage and to allow a threshold level to be set.
The action of the automatic gain control will produce a signal level out of TR I which is virtually
flat over the design input range.

The +5 V supply for this board is taken from the + 12 V supply on PLB pin I through voltage
stabilizer IC5.



TECHNICALDESCRIPTION B1/1, B1/2 and B1/3

AUDIO PROCESSING

81/1 Audio processor (44830/116)

81/2 Audio processor (44830/180)

81/3 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 main 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 descriptionsapply to any of the board typesexcept 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
upgraded by fitting version 4.14 or higher softwareanda B1I3 board, you must carry out the setup
procedures given in Chapter3, Adjustment and Calibration underModule Replacement and Re­
calibration. Ensure that the relevantB1variant is selected.

The audio processor board :-

• Generates the AF output andmodulation signals.

• Providesmodulationdrive from internal andexternalsources, including microphone amplifier.

• ProvidesAF outputdrive, to AF OUT socket and to loudspeaker.

• Produces RF level control signals.

• Fast response RF output suppression (Bl/2 andBl/3 only).

• Demodulates the IF signal analyzers modeandLook andListen mode.

• IF detection for signal capture acknowledgment.

• Voltmeter. analyzer and oscilloscope ranging.

• AF filtering.

• Distortion measuring filtering.

• RF counter(through IF counterand microprocessor)

Board replacement

If this board is replaced by a substitute board, the ServiceMonitor will require recaltbranon.

Connections
The connections to this boardare.-
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PLA

PLB

PLC

PLD

Multi-pin connectorprovidingthe 8-bit data bus and other control signals from
microprocessor board 82/1.

Multi-pin connectorsupplying the power rails to the board; takes measurement
rangingsignals (analogue) to the microprocessor board 8211; takes a Lookand
Usten sweep controlsignal to the 2nd and 3rd local oscillatorboard A9, through
82/1. Takes a 25 kHz clocksignal to the input switchingand broad band power
meter board A11 through 82J1; takesthe squelch level controlsignal from the
squelchcontrolon the front panel to 8211.

Multi-pinconnectortaking the AF output througha screenedcable to the AF GEN
OUT socketon the front panel of the ServiceMonitor.

Multi-pinconnectortaking the FM variable drive signal to A13/1 , the FM 1 bit drive
elonal to A1411 and the AM and RF level acnalto A6.

contd.t....
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PlE Multi-pin connector. Provides the AF levelsignalfrom the input switching and
broad band power meter board A11. Takes the Look and Listen sweep signal to
90 MHz sweeposcillator board A10.

PLF Multi-pinconnector providingthe 10.7 MHz IF signal from the 10.7 MHz IF amplifier
board A4 to the demodulator.

PLG Multi-pinconnector providingthe 10.7 MHz Listen channel IF signal from the 3rd
mixerAR

PlH Multi-pin connector providing DC control levels from the variable front panel
controls, (volume, oscilloscope verticalposition,and squelch). Also takes a +5 V
supply to the variable controls}.

PLJ Multi-pinconnector taking AF signals and logic to and from the ACCESSORY
socket on the front panel of the Service Monitor.

PLK Multi-pin connector 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 panel.

PLL Multi-pin connector for the AF signal path to and from the optional AF filter board.
Also provides +12 V supply to the optional AF filter board.

PLM Multi-pin connector taking the AF signal to the optional notch filter, the filtered return
signal and the notch filter option-fitted line.

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

PLP MUlti-pin connector taking control signals and 12 V supply to optional 600 Q
interlace.

PLR Multi-pin connector providing the modulation signal from the cellular options board
83, and also the option fitted line from it.

PLS Multi-pin connector providing AF signal from the cellular options board 83.

PLT Multi-pin connector taking demodulated signals to the cellular options board 83.

PLU Multi-pin connector providing the demodulated signal from the optional SS8 board
A15.

Power rails
The power rails onto this board are>

Power rail Entry point Nominal current Remarks

-12 V PLBpins14and15 170mA 320 mA with max.
AF loading

+5 V PL8 Pins 16, 17 30mA 90 mA with max.
and 18 loudspeaker drive

+12V PLB pins 19 and 20. 230 mA 380 mA with max.
AF loading

Detailed description

Controlcircuit

Circuit diagram sheet 2 and 6.

The Control Circuit processesdata 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 quiet) Bcbit data bus which sendsboth 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 RD(Ll, Buffered Write BUF WR(L), Data Select DATA SEL{L) and Address Select ADDR
SEL(L).
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Contra/latches
Data from the microprocessor is docked into all latches, DACs, synthesizer and counter chips on
the Jagging (positive going) edge of the active low. Buffered Write pulse.

With ADDA SEL(L) active low, data is loaded from the 8-bit bus into address latch IC50. Three
least significant bits of the latched address, AO, Al and A2 are routed to address ports of
synthesizer chips leI and IC2, and counter chip IC301. Latched address bits A6 and A7 select one
of address decoders IC52, IC53 and IC251, and latched address bits A3, A4 and AS define the
output from the selected address decoder. Addresses 00 to B8(Hex) are used for this purpose,

With DATASEL(L) active low, IC52, Ie53 or IC25 I outputs a low to the selected location. This
activates the Enable or Chip Select port of the selected device. IC52 and IC53 decode addresses
for the Synthesizer section, enabling data to be loaded into latches IC55 to IC58. IC251 decodes
addresses for the Analyzer section, enabling data to be loaded into latches IC252 to IC257; IC258
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

Circuit diagram sheets 3 and 4.

The circuit 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 PM (with or without pre-emphasis).

See Fig. 1-16 Block diagram ofaudio generators below.

Fig. 1-16 Block diagram ofaudio generators
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AF synthesisers

AFGEN1 and AFGEN2 are two independent frequency synthesizers consisting of audio oscillator
gate array Ie1 (lC2), EPROM Ie3 (lC4), and DAC Ie5 (1C6).

leI is a gate array customized as a 24 Bit direct digital synthesizer controller. Its function is
determined by8 registers, organized as 2 control registers and 2 banks of 3-byte frequency
registers. Contents are loaded from the 8-bit data bus DOID?, to the register addressed by 3-bit bus
AO/A3 when CS1(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
accumulator. The accumulator output PO!P23 is therefore a 24-bit word which increases towards
full 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 P1I/P23, are fed to addresses AO/Al2 of Ifi-bit EPROM IC3. This is
a look-up table which converts the address to an 8-bit output word corresponding to waveform
amplitude points. The addresses from ICI, corresponding to points from zero to full scale,
converts to one cycle of output waveform. Addresses A13/AI5 access look-up tables for
conversion to square-wave, sine-wave, and VOR/ILS (Avionics) waveforms.

The 8-bit output of EPROM IC3 is converted, in multiplying DAC IC5, to an analogue voltage,
offset negatively with respect to ground. Amplitude is determined by the voltage on VREF (TP!),
which is preset to 5.86 V nominal, by R2 [SET AF LEVEL].

lCl2b is configured as an adder, which inverts and shifts the output voltage positively by 2.93 V,
thereby centering the output waveform about 0 V. This allows DC coupling of the output, essential
for low frequency sweep and square waveforms. The DAC output amplitude. measured at TP2. is
2.064 V RMS nominal for a sine-wave, and 5.835 V pk to pk for a square wave.

AFGEN2 is essentially similar to AF GEN1, but includes Look and Listen sweep wave forms and
Digitalry Coded Squelch signaling tones.

When Digitally Coded Squelch is selected. the output is a coded square wave under microprocessor
control. Each complete cycle of the generator chip IC2. clocks in data tor EPROM addresses Al2
and A13 from Deype flip-flop lC7. At the same time. an interrupt is sent to the microprocessor.
asking for DeS data prior to the next clock pulse. Analogue output is either zero. FS positive. or
FS 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 future 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 SELAlB.

To switch the signal condition, a sync interrupt is sent to the microprocessor when the output signal
goes through zero phase. This is obtained from D7 oflC3, as D7 toggles. It is routed through
PLA. pin 8, to the microprocessor board B2/1. The frequency of the next half cycle is determined
by SEL~ which selects the appropriate frequency register in ICI.

Filtering
The analogue output from AFGEN1 is filtered by the active filter built around ICI2a. This filters
out the clock frequency. and smoothes the higher frequency steps which make up the AF
waveform. It is a 50 kHzlow pass, 3rd order design, and has a response flat to within 0.05 dB up
to 20 kHz.

The output from AF GEN2 can be similarly filtered by the 50 kHz active LP filter built around
lCIlc.

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,ICllb. This has a 140 Hz ,3 dB cut-off. Selection is by analogue switches ICI8a, ICl8b
and leI8c, Any losses due to these switches are matched by R19 in the AF GEN1 circuit,

The 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 REF input of 12-bit level DAC leIS or ICI6. The
outputs from these are buffered by le17e and lel7d.

Selector switches ICl3a to IC13d determine the gain of the AF driver amplifier and switch one or
both AF generator outputs to be summed by ICl9 for output from the front panel. Levels at TP7
and TP8 are dependent on DAC settings and will be between 0.5 illV (loaded data 001 HEX) and
2.00 V RMS (loaded data FADHEX).

The AF driver stage has a gain ofxO.2 or x2.0 determined by lel3 selector, giving full scale
outputs of4 V RMS and 400 mV RMS. This is fed through PLC/2 to the AF GEN OUT socket on
the front panel.

The output from level DAC ICl6 is also buffered by ICl7a to feed the sweep waveform to the
90 MHz local oscillator board AlD, through switch IC214c and PLE.

Internalmodulation
Circuit diagram sheet 4.

The AF generators also provide the internal modulation source. The output from DAC's ICl5
and/or ICl6 is selected by switches IC22d and IC24a.

IC23c is used as a summing amplifier tor the selected AF generator signals and any external
modulation. The external modulation (see below) is fed to this through analogue switch IC24b.

The summing amplifier gain is switched by IC29a, between x2 for AM modulation and xO.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 PLKJl, protected buffer
IC2ia and selector switch IC22a.

• The Mod Options lIP 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 IC22c.
(*) Theseinputs require1 V RMS nominally, to give the requiredmodulation as set by the ExtMod
LevelDAC IClO. IC21bprovides bufferingand gain of 2.05.

Modulation level
When in AM mode, the full scale output from IC23c is 4 V RMS. This is routed through the
modulation correction DAC IC25 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 actual 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 IC23c
is 0.707 V RMS. The output from PLD pin 4 to the RF generator board Al4 feeds the fractional­
N, I -bit analogue to digital converter. It is restricted to I V pk maximum and normally 0.5 V RMS
minimum.

With no pre-emphasis IC24c and IC29b are closed, IC24d is open. To compensate for variation of
FM sensitivity with carrier frequency in the RF generator oscillator, the output from IC23c is
attenuated in the modulation correction DAC IC25 .

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 levels depend on PM calibration of the complete instrument.

750I.fS 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
same with or without pre-emphasis.
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IC23a is an inverting amplifier with a DC gain of ~15,6 dB and a 1 kHz gain of ~2,O dB. It has a
time constant of 750 JlS given by C8B and R52. Gain in the voice band increases by approximately
6 dB/octave.

IC23b buffers the previous stage from capacitive loading of C88.

IC23d is configured as a 2nd order inverting low pass filter with DC gain of +2.0 dB and cut-off
frequency of 10kHz. IC23a and IC23d combine to give the desired pre-emphasis characteristic
over the voice band 300 Hz to 3400 Hz, with unwanted high frequency components attenuated.

With pre-emphasis selected IC24c is open and IC24d closed. IC29b is open, reducing the level at
PLD/4 by a factor of4, due to the combination of R58, R59 and loading by the A14 unit.

RFlevelDAC

IC27 is a 12-bit multiplying DAC which sets the RF level, DC controlling voltage. This is derived
from reference Zener 04.

Pre-set resistor R61 [SET RF LEVEL], presets the DC level at TP14 to nommal-a.S V via
inverting summing amplifier IC26c. The actual level depends on RF Level calibration of the
complete instrument.

With AM selected by IC29d, the output of modulation correction OAC IC25, is inverted by IC21d.
It is then AC coupled to the input of summing amplifier IC26c to be summed with the preset DC
voltage,

The maximum AC level at PLO pin 7 is 9,0 V pk-pk, which corresponds to a notional 100% AM
depth.

RF output suppression

BI/2only

The circuit provides a fast response means of suppressing and enabling the RF output signal, This
facility is used by some of the SYSTEM test options, notably EOACS repeater,

The DC level at PLDn can be switched negative, thereby maximizing the PIN diode attenuation of
A6/1 output amplifier,

The RF output control signal from the Cellular Systems board A3/1, is fed to PLR/4, When this
control line is High, TR90 and TR91 are both biased off and Z-CrO current is summed into IC26c.
Consequently PLDn voltage level, and therefore the RF output level, are unaffected.

When the RF output control signal line is Low, TR90 and TR91 are both biased on. A negative
current is summed into IC26c, forcing TP14 to approximately +IV, and PLDn negative.

TR91 performs as an integrator, the collector switching rate of approximately 25 VIps being
determined by R96 and C85. This results in an RF output level transition time of approximately
100 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 outputs are produced, an AF demodulated signal
and an IF signal at CMOS level to drive the IF counter. Demodulation can be selected from AM,
FM, or FM with 750 us de-emphasis. A 50 kHz low-pass filter is always in the demodulated
output path.
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IF Attenuatars andswitches

Bl/l, Bl/2 and Bl/3
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A separate PIN diode attenuator and selector switch is included for each IF input.

The normal IF enters at PLF, with pin diodes DlOO, DIOI and DI02 forming the input attenuator.
Input selectionis made by taking SEL NORMAL (L) low, which causes D106.D107 and D108to
conduct.

The Listen IF enters at PLO. with pin diodes D103, Dl04 and D105 forming the input attenuator.
Input selection is made by taking SEL LOOK & LISTEN (l) low, which causes DI09, DII0 and
DIII to conduct.

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

Input impedance is 95 0, designed to minimize loss due to loading the IF drive circuits in the RF
tray.

Both atrenuarors 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°dBm, with the control
voltage within + 10 V and -2 V.

The IF selector switches are driven by complementary logic level control lines, so that only one IF
input is selected at a time. The outputs of both switches are wired together and taken to the input
of video amplifier, ICI00,

AMdemodulator andautomatic gain control (AGe)
IClOO 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 ICI01, 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 IC 102,

The output of lC101 consists of three components.. an AF component which is the required
demodulated signal; a DC component which is proportional to the carrier level; and an RF
component at the carrier frequency, and its harmonics.

The differential output from ICI 01 is filtered to remove the RF component, and converted to a
single ended signal by IC103b,

The AF component is fed to selector switch ICI09a 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 IC103b 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 voltage to the PIN diode attenuators. Feedback is in
the negative sense such as to maintain the atrenuator output level constant. IC103a is configured as
the integratorwhich filters out all AF and RF components.

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

10,7MHz IF conversion to logic levels

When the Service Monitor is in PM operating mode. IC103a integrates the difference between the
output of IC103b and +5 V logic high, derived from the AM DEMOD SELECT line,

'The output from the IF limiter ICI02, is of the order of ISO mV pk-pk. This is converted to CMOS
levels by ICl04b, for both IF counting and PM demodulation, This CMOS inverter is self biased
by 100% 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 to
drive the following inverter buffers, ICI04c and ICI04d. at CMOS levels, This 10.7 MHz, CMOS
level IF is used for the follcwing..

• The IF Counter drive,

• The sampling point for the IF detection circuit.

• The source for the PM demodulator,
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FMdemodulation

The FM demodulator works on the pulse counting principle of generating fixed length pulses 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 pulses become further
apart and the average output voltage falls.

The required demodulated output voltage is quite small (a few mV per kHz deviation) compared
with the 700 kHz/I A MHz component.

Exclusive-OR gate Ie105 mixes the 10,7 MHz CMOS IF with the 10 MHz reference and buffers
the output to give a 700 kHz IF after low-pass filtering. The 700 kHz signal is converted to CMOS
levels by Schmitt invertor leI06a with DC biased input. This feeds dual rnonostable leI 07, which
is configured to produce fixed length pulses on both positive and negative going edges of the
700 kHz input. Typical pulse length is 550 ns determined by the time constant of R169, with the
effective capacitance of Cl67 in series with C367, and of Rl70 with the effective capacitance of
Cl68 in series with C368.

IC106 buffer provides an effective 220 n source for the demodulated signal which is AC coupled
into a 5th order Butterworth 163 kHz LP Filter. This gives the required rejection of 700 kHz and
IA MHz components. IC108a is a non-inverting stage with gain preset by Rl81 [SET FM LEVELl.
The demodulator has a flat response from 10 Hz, (as determined by CI69/R175), to 50 kHz (as
determined by the 163 kHz LP characteristic).

De-emphasis is provided by IC108b. Rl83 and Cl82 provide the 750 J.lS time constant for a simple
low pass filter. The de-emphasis is designed to be used with a corresponding pre-emphasis, and
has unity gain at 1 kHz.

In AM mode of operation the monosrabte ICl07 is disabled. to prevent interference with the AM
demodulator.

IF deteclion

As explained above, the PM demodulator ICI07, produces one fixed length pulse for each cycle of
the IF signal fed to it.

If the circuit was allowed to operate with no IF signal present. ICI07 would be triggered by noise
and therefore produce a random sequence of output pulses. Consequently. mean DC level would
fall and coupling capacitor Cl69 discharge. When the IF signal was restored, Cl69 would charge
to its operating state of 4A 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 coupling
capacitor Cl69 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 IF detection circuit determines Cl69 time constant
by switching R179 in or out.

The IF detection circuit consists of a low pass filter and driver for switch ICl1O. With random
noise input. the low frequency components are passed through the LP filter and are amplified by
saturating TRl50. The collector waveform is negative peak detected by Dl50 and C156, to give
an output of approximately OAV. This holds ICl06f input low, and therefore closes switch
IClIOa. When a 10.7 MHz IF signal is present, it is rejected by the filter. There is no low
frequency noise present, therefore TRI50 is held in an off state, Capacitor Cl56 charges to +5V
with time constant of 4.7 rns, which gives a small delay before ICI06f input goes high. Switch
lCl10a then opens and Cl69 returns to long time constant.

Outputswitching and 50 kHz low pass filter

The 50 kHz low pass filter, comprising of IC108c, IC108d and the associated components, is
always present in the demodulated signal path. CMOS switches ICl09a, ICl09b and ICI09d select
which demodulated signal is fed to it.

ICI09a selects the output from the AM detector; ICI09b selects the output from the PM
demodulator before de-emphasis filtering; ICl09d selects the output from the FM demodulator
after de-emphasis filtering.
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Switch ICI09 is protected from voltages greater than its ±5 V supply voltage by R184. RI8S.
R186, 0180, 0181 and 0182.

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

Non-inverting amplifier leIG8d provides a gain of x5.5.

The nominal sensitivity of the demodulated signal. measured at the 50 kHz filter output TP184, ts..

AM 25 mV pk-pk per 1% modulation depth

PM 100 mV pk-pk per 1 kHz deviation

Analyzer ranging and filtering

This section consists of:

(Analyzer ranging and switching.

SINAD filter.

Band limit filters.

Standard frequency divider.

}

}

See eel. Diag Sht.7

See eel. Diag Sht.8
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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

• TheAF INPUT socket on the front panel.

• 'The output from the demodulator board.

• TheAF signal from the RFpower meter.

• 'The RF levels from the directional power headaccessories.

• The AF output from the optional SSB demodulator board.

• The AF signal from the optional Cellular Systems board.

AFranging

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

IC200 is an inverting amplifier with 1Mn input resistance. The gain is xO.5 or xO.05, selected by
IC210a.

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

DC offset at TP200 under no signal conditions is zeroed by preset R205.

IC201 is a non-inverting amplifier stage. The gain is switch selectable between x1.03 andxlO.3 by
IC21la.

The oscilloscope sensitivity preset R21O, adjusts the gain between TP200 and TP20t to x %or
5'J/6• The DC offset at TP20l is zeroed by R2tl.

ICl05 is a non-inverting amplifier stage similar to IC20l and is preceded by a xO.82 resistive
divider. Preset R232 zeros DC offset at TP202.

ICl06a is an inverting amplifier, with the gain selected by IClllb. The gain between TP200 and
the output of IC206a is set to xO.424 or x4.24, by preset R238, [SET VIM SENS].

Diodes D200. D201limit the voltage swing at IC206a output, on input signal overload, to within
±5V.
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ScopeRanging
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, IC21Za or IC211c (see below
regarding 75 kHz deviation ranging).

IC202(a) and le203 provide more switched gain amplification. IC202a is an inverting amplifier.
with gain ofx2 or xl , feeding non-inverting amplifier le203 with gains of xlO, xS, x2, or xt.

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. IC207b is an inverting amplifier with a gain of %or 25tn
selected by IC212b. The xl gain of IC202a is reduced to xOA, when R214 is switched into circuit
by IC211c and Ie2lza. This is used on the 75 kHz full scaledeviation range.
The oscilloscope input signal is combined with a DC offset voltage to provide vertical shift to the
display. The vertical shift voltage from the VERTICAL SHIFT control on the front panel enters the
board at PLH pin 1and is buffered by IC204a,

The input signal and the offset voltage are combined through resistors R223 and R225, which also
attenuate the input signal by a factor of 3. IC204b is designed as a 2nd order Butterworth 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/l has a range of 0 V to +5 V, After passing through the
combining circuit, this causes the SCOPE RANGING OIP line at TP210, to be offset by between
~25 V and +7.5 V, This is sufficient to allow a signal occupying the full display area (5 V pk-pk)
to be shifted completely off the top or bottom of the scope display.

Voltmeter ranging

The input to these is selected by the appropriate switch as in the following tables..

Table1~10 Voltmeter ranging circuit selection

AFIN

PWR HDCH1

PWRHDCH2

AF IN (Cellular)

AF IN (SSB)

Darned, Wideband

Demeo Filtered

IC2l0(b)

IC2l0(c)

IC210(d)

IC2l4(b)

IC2l4(d)

IC2l2(d)

IClOOlc'

IC202b is a non-inverting amplifier with switchable AC gains of xL84 or x22.1, feeding non­
inverting amplifier IC229 with switchable gains xlu, xS, x2.5, or xt.

Full scale on all AF and demodulator ranges gives a signal level of 2501256 ><5 V RMS := 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 notch filter. Signals 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 ofIC217.

SINAD filter

The SINAD filter is a steep-sided notch filter which allows the 'Signal to Noise And Distortion'
(SINAD) ratio to be measured for a 1 kHz signal. The filter has an in-built gain of 20 dB.

Nominal characteristic: DC gain := 20 dB

3 dB atten

60 dB atten

>70 dB atten

at 800 Hz and 1.25 kHz

at 1 kHz±5 Hz

at 1 kHz

1·70

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 to the input signal. This output is
now summed with the input in the ratio 1:2 due to R265 and R266, by ICZ08b. Signals at 1 kHz
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cancel, thereby creating a notch 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 !C208e 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 lst stage attenuation at I kHz, measured between TP211 and
TP212. Preset R273 maximizes 2nd stage attenuation at 1 kHz, measured overall between TP2ll
and TP213.

Filter block

The upper frequency cut off is set by low pass filter Ie22I. This is a switched capacitor filter
whose cut off frequency is determined by an applied clock signal. The clock signal is generated by
a voltage controlled oscillator, which is phase locked to a 5 kHz reference through a frequency
divider. Microprocessor control of the divider ratio enables the upper frequency cut off to be
incremented from 100 Hz to 20 kHz in 100 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 20 kHz. A 300 Hz HP filter, selected by IC218d, defines the speech band
lower limit.

Filter block output can be measured at TP207.

Switched capacitor filter

IC221 is a switched capacitor Low Pass filter type TLC04 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 dccoupled by R297 and C241, to prevent aliasing signals from the
demodulator stage being spuriously injected.

Clock generation

Clock (TP208) is generated by phase locked voltage controlled oscillator IC224. The voltage
controlled oscillator output is frequency divided by factor N, and compared with a 5 kHz reference,
in PHASE COMP II of IC224.

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 parallel with R295 determines the range from 120 kHz to 1 MHz.

Voltage controlled oscillator division is carried out by cascaded binary counters IC226 and IC227,
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 MAXIMIN output of both IC226 and IC227 go high,
which are decoded by le225 to give the positive going, divider output pulse (phase comparator
input). On the lagging edge of the clock pulse, IC226 ripple output goes low. This is decoded by
IC225 which generates 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~ I.

Data loaded into IC226 and IC227 defines the cut-off frequency of IC2lI LP filter:-

Data In (HEX) Clock Frequency LP Filter Cut Off
IC227 IC226

0 3 15 kHz 300Hz

2 2 170kHz 3400 Hz

9 4 740 kHz 14.8kHz (nom. 15 kHz)

C 8 1000kHz 20kHz
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Clock rejection filter
This removes clock breakthrough from the switched capacitor filter Ie2ZI.

IC209b is configured as a 2nd order LP filter with 2 selected cut off frequencies to cover 15 kHz to
WOO kHz ranger-

• With IC219c and IC219d open, the 3 dB cut off = 32 kHz; the pass band is flat to 0.1 dB
up to 15 kHz; the insertion loss at 170 kHz = 30 dB, and at 750 kHz = 55 dB

• With IC219c IC219d closed, the 3 dB cut off = I kHz: the pass band is flat to 0.05 dB
up to 300 Hz; the insertion loss at 15 kHz = 50 dB

Anti-alias filter
Signals at frequencies close to the clock frequency will alias through the switched capacitor filter.
This is not a direct problem when the clock is 170 kHz or above, but with the clock at 15 kHz, in
band signals are likely to alias.

IC220a is configured as a 2nd order LP filter. with 800 Hz cut-off, and is switched in by IC218c
when the 300 Hz band limit filter is selected.

The passband is flat within 0.1 dB up to 300 Hz; the insertion loss at the 15 kHz clock
frequency = 50 dB

The 50 kHz anti-alias filter is selected on all other bands. The pass band is flat to within 0.1 dB up
to 20 kHz; insertion loss at 170 kHz clock frequency = 21 dB; and at 750 kHz = 47 dB.

300 Hz high pass filter
This filter is selected by IC218d and is used in conjunction with the 3400 Hz low pass to facilitate
speech band measurements.

IC220b is a non-inverting buffer stage with unity gain.

The circuit around IC220c and IC220d, 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 I 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 JC221
which increases with cut-off frequency.

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

• The 50 kHz bandwidth demodulator output direct by IC212d

• The internal filter section by IC219a

• The option band filter by IC215d.

IC207(a) is a non-inverting amplifier with x2 gain, IC209a buffers the demodulated signal to the
DEMOD OUT socket on the rear panel.

TIle maximum output level is 15 V pk-pk. The nominal PM sensitivity is 200 mV pk-pk per
±1 kHz deviation, and the nominal AM sensitivity is 50 mV pk-pk per 1% modulation depth.

Standardfrequency dividerand 25 kHzgeneration

IC222 and IC223 are dual decade counters which divide the 10 MHz clock signal from the
microprocessor board B2/1 to provide:-

• I MHz clock for AF synthesizers

• 50 kHz clock for the IF Counter "(see below for B 1/3).

• 5 kHz reference for the voltage controlled oscillator phase locked loop

• 1 kHz alarm signal

• 25 kHz for the RF power meter on board AI L
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81/3 only.

On B 1/3 the clock signal for the IF Counter is 5 kHz. This is the result of obtaining the
signal from B 1 on Jel23 via R269, instead of from QAl via R268.

The 30 kHz LP filter built around IC208aand IC208b. is designed to convert the 25 kHz 5 V pk-pk
square wave into a I V RMS sinewave for use in the RF power meter. Harmonic content is not
critical, typically <1%.

Je228 is configured as a 4th 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, progranunable interval timer IC301, tri-state Buffer
IC302, and NOR-gate IC303.

The 10.7 MHz IF from the limiter is gated in IC304 and counted in IC301. The output count is fed
to the microprocessor board H2/1, over the 8-bit data bus,

Binarycounter

IC304 is used as a single divide by 2 counter, clocked from the 10.7 MHz IF limiter. This ensures
the input to the interval timer IC301 is kept well within its operating limit of 8 MHz,

The counter is enabled by a 1 s, 100 IllS or 10 ms, active high, gating pulse derived from IC301,
and inverted by IC303b.

The counter is cleared when CLR(L) BIN CNTR from the address decoder IC53 is active low.

Programmable intervaltimer

IC301. type 82C54 contains 3 independent counter/timer circuits.

The mode ofoperation is controlled by data written from the g-bit data bus to registers addressed
by latched address when CS(L) IFCNTR and BUF WR{L) are active low.

Counter2 is operated in Model, hardware re-trtggerable one-shot mode'- and. when triggered,
counts a 50 kHz clock to produce a 1 s, or 100 ms pulse used to gate IC304. Counter2 is triggered
by a positive pulse when EN(L) BINCNTR and BUF WR{L) are active low.

CounterO and Counterl are cascaded, and operate as binary counters in Mode2, 'rate generator
mode'. CounterO divides by FFFF (HEX) and is clocked by IC304 output, Counter1 is clocked by
inverted CounterO output and only reads correctly if it has received an overflow pulse from
CounterO.

Counter output is read onto the Scbit data bus when CS{L) IFCNTR and BUF RD(L) are active low.

IC302 is a tri-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 BI/3, Counter2 is operated in Model. hardware re-triggerable one-shot mode'· and,
when triggered, counts a 5 kHz clock to produce a 10 s, 1 s, or 100 ms pulse used to gate
IC304. Counter2 is triggered by a positive pulse when EN(L) BIN CNTR and BUF
WR(L) are active low.
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Audiodrive

The AUDIOsignal fed to the loudspeaker. is derived from the demod output signal or from the AI'
signal routed to the voltmeter ranging. This signal can have a maximum amplitude of 15 V pk-pk.
It is attenuated by R300/R303 and the drain-source resistance of TR230, before being fed to the
non-inverting input of Ie23l.

IC231 is an audio power amplifier capable of driving 0.25 W into an 8 n speaker. R306 sets the
amplifier voltage gain to 32 dB, and R30S/C305 series combination provides high frequency
stability. IC231 has 50k Q 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.

TR230 is an N-channel D-MOS FET, When this FET is OFF, Rds is > 5 Mn and the gain is
maximum, When fully ON, Rds is < 5 n and the gain is minimum.

When PLH!3 = 0 V, Vgs <0.8 V therefore TR230 is OFF maximizing volume. When PLH/3=
+5 V, Vgs >3 V therefore TR230 is ON minimizing volume.

Under normal operating conditions. 0300 is biased OFF, and IC230d output is low.

When the OVERLOAD 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 a 2 Hz
square wave which is used to gate a 1 kHz 5 V pk-pk signal in IC23Od. This gated signal is
attenuated by R304 and A~ coupled to the IN V input of audio amplifier IC231, causing the
loudspeaker to emit an over-riding alarm note.

Microphone Input

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

The audio input is AC coupled by Crt to IC7I, a combined microphone preamplifier and
automatic gain controlled amplifier. R79 and C79 determine the AGC response times. The attack
time is nominally 7 ms. and nominal decay time is 500 ms. IC70b is a non-inverting amplifier
stage, with coupling capacitor C89 determining the LF cut-off, and feedback capacitor C"'97 the HF
cut-off. The nominal 3 dB bandwidth is from 200 Hz to 4 kHz.

IC70b gain is set to compensate for the range in IC71 output levels. R83, [SET O/P LEVELl is
preser to make TP7I= I V RMS for a I kHz microphone input level of 100 mv.

InterruptGenerator

IC70a is configured as a comparator with input threshold at l.l V.

In NORMAL mode the TOGGLE line is high and PWR HO(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 limited by 070.

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

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

In PWR HD mode the PWR HD line is Jow. The TOGGLE state is fed to the Power Head via 071,
PUll and the ACCESSORY socket on the front panel

Option State Buffer

The presence or absence of available options is recognized by the logic state of IC310 inputs.
These are pulled high by a section of R3 JO, but if an option is fitted, then the appropriate line is
taken low. IC310 is a tri-state buffer, When CS(L) OPTION and BUF RO(L)are active low. the
states of the lines A J to A6 are transferred onto D I to D6 of the 8-bit data bus. They can then be
read by the microprocessor.
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B4 600 IJ audio Inpul/output interface (optional) (44829/972)

Overview

High (1 Mil nominal).
600 n balanced.

Low (5 n nominal).
600 n balanced

AF output impedance

This board contains the hardware necessary to implement the 600 Q interface option.

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

The board offers the following options'-

AF input impedance

20 dB output attenuator In.
Out.

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

Connections
The connections to this board are:-

PLA Pins 1 AF generator output to outer conductor of AF GENOUT
and 3 connector on front panel.

Pin2 AF generator output to inner conductorof AF GENOUT
connector on front panel.

PLB PinS +12 V raiL

Pins6 Function select lines (TIL), from microprocessor board 6211.
to 8.

Pin9 Boardground.

Pin 10 Optiondetect line to microprocessor board 62/1.

SKA Co-axial connectorfor screenedcable from AF INPUT connector
on front panel.

Single
pin 1 Service MonitorAF output signal from audio processor board 81

Single
pin 2 Screenconductor connection for 1.

Single
pin 3 Service MonitorAF input signal to audio processor board 61

Single
4 Screenconductor connection for 3

Powerralls
The power rails onto this board are:·

Power

+12 V

Entry point

in 5
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Detailed description

The operator sets the required operatingconditions froma set-upmenu, which causes the
appropriate TTL control voltages to be produced on the audio processor board B 1/1. These are
routed to this board through PLB pins 6, 7 and 8.

The TTL control voltages are applied to the inputs of the of Darlington drivers, which in turn
operate the switching relays RLA to RLE.

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

The presence 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.

600a balanced input

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

The signal from AF INPUT on the front panel, is applied across the primary of T'l. The screened
conductor, which is grounded to the Service Monitor chassis under normal operating conditions, is
isolated.

The AF input to audio processor board Bl/l, is obtained from the secondary ofTl.

600 [J balanced output

When the 600 Q balanced output is selected, RLC and RLD are energized, switching RLC a,
RLD a and RLD b.

The signal from AF generator output on the audio processor board B 1/1, is applied across the
primary ofT2.

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 anenuaror is selected, RLE is energized, switching RLE a and RLE b. This
connects the potential divider, R3 and R4. across the AF output from the audio processor board
B lIl. The junction of R3 and R4 provides the attenuated signal output which is routed directly to
the AF GEN OUT socket on the front panel or to the input of T2.
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B8 Demodulator filters (optional) (44830/071)

Overview

68

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
If the board is replaced by a substitute board the calibration of the instrument is not 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 signal from 3rd local oscillatorboard
A9

Pl6 10.7 MHz bandwidthfiltered IF signal to audio processorboard
61

PlC Pin 1 Board ground.

Pin3 +12 V rail.

Pins4 Bandwidth filter switchingsignals (TIL) from microprocessor
to 6 board 82/1.

Power ralls
The power rails onto this board are>

Powerrail Entry point Nominal current

+12V PLC oln 3 105 rnA

A +5 V quiet supply is produced on the board from the 12 V rail by 5 V regulator IC5.

Detailed description
The 10,7 MHz Look and Listen IF signal from the 3rd local oscillator board A9. enters this board
at PLA. A signal level of 0 dBm at this point will produce 0 dBm to the audio processor board
Bill. The input buffer provides a 90 Q input impedance to the signal.

Signal routeing

Signal routemg to the required filter path is controlled by the state of address lines AO. Al andA2
from microprocessor board B2/l. The address on these lines is decoded by data selector IC3.
which produces a TIL 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 Dl and D3. These are opened or closed by
control signals V300k (I). V300k(I). V300k (2). V3OOI< (2), which are produced from the Y5 output
and the chain of inverters IC4d, IC4e 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 ICI and IC2. These are activated directly by control signals V5~, V12.5k,
V25k 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-titter 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 input impedance of the buffers is
approximately 700 n which allows the signal level to remain high. and not be reduced by the
potential divider formed with the impedance of the analogue switch.

R6 in the 5 kHz path allows the conditions stated above to be met, while allowing R7 and R8 to be
sufficiently high in value to limit the current consumption of the circuit.

LIl and C27 in the 50 kHz path fonn a 10.7 MHz tuned circuit. This reduces stray capacitance
which is unacceptable at the input or output of the 50 kHz filters.

Post-filter bufferamplifiers

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 to
assist matching,

L19 and e66 in the 50 kHz path form a tuned filter as for the pre-filter buffer amplifier.

Outputbufferamplifier

The output buffer amplifier, at the output from fe2, has an input impedance of approximately
700 0, as for the pre-filter buffer amplifiers. The low impedance emitter follower output drives the
95 Q load of the demodulator input on the audio processor board Blfi.
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B13 CCITT filter (44830/136)

Overview

This board contains the hardware necessary to implement the CCITT filter option.

Board replacement

If this board is replaced by a substitute board recalibraticn is not necessary.

Connections
The connections to this board are:-

PLA Pin 1 Board ground.

Pin 2 Input signal from 81/1

Pin 3 Boardground.

Pin 4 Filtered outputsignal to 81/1

Pin5 Noconnection.

Pin6 Board ground. Used to indicate10 the auocprocesscr board
8111, thata board is fitted in this position.

Pin 7 +12Vrail

Pin 8 -12 V rail

Power ralls
The power rails onto this board are:-

Power rail Entrypoint

+12V PLAoin 7

-12 V PLADin 8

B8

Detailed description

When fitted, this board provides a CeITT filtering 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 boardBIlL The audio signal which is fed to the
filter circuits on board B III is switched from that board, to PLA pin 2 on this CCITT filter board.
The filtered output from tills board is taken from PLA pin 4, and returned to board B lIl.
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813/1 CMESS filler 144830/176)

Overview

'This board contains the hardware necessary to implement the CMESS filter option.

Board replacement

If this board is replaced by a substitute board recalibration is not necessary.

Connections

The connections to this board are>

PLA Pin 1 Boardground.

Pin2 Inputsignal from 81f1

Pin3 Boardground.

Pin4 Filtered output signal to B1/1

Pin 5 No connection.

PinG Boardground. Used to indicateto the audloproceeeor board
81/1, that a board is fitted in this position.

Pin 7 +12 V rail

PinS -12 V rail

Power ralls
The power rails onto this board are>

Power rail Entry point

+12V PLA ....in 7

-12 V PLA run 8

Detailed description

When fitted, this board provides a CMESS filtering 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 81/1. The audio signal which is fed to the
filter circuits on board Bl/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 B 1/1.



TECHNICALDESCRIPTION A14/1

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 AI3!l, a signal is generated which covers the frequency range 1.280.4 - 2330 MHz. The
signal from the synthesizer is mixed with the 1280 MHz 2nd local oscillator signal, to produce the
RF generator output. FM modulation is applied to the divider chain, to produce LF andDC
modulation to the output signal. A linearising current for the loop gain control circuit on Al3!l is
produced on this board.

Fractional N frequency division

Conventional frequency dividers allow 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 + 1 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 to a complex
algorithm. 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 21402326 frequency Synthesizers.

Board replacement
If this board is replaced with a substitute board, the signal generator must be recalibrated. Also,
gaining access to 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 Pin 1 Board ground

Pin3 -12 V rail.

Pin4 +S V rail.

PinS +12 V rail.

Pin6 Board ground

Pin? WRITE enable line to divider controller from microprocessor 82

PinsS Address and data to divider controller from microprocessor 62
to 16

PL8 Pin 1 DC FM modulation from 61 audio processor.
2 Vpop maximum.

PLC Pin 1 Uneariser current to A13/1.

Pin 3 5 MHzreference signal from A1311

Pin 4 Board ground

Pin 5 5 MHzelcnal to phase detector on A13/1.

Power rails
The power rails onto this board ares-

46882-310

Power rail

-12 V

+5 V

+12 V

Entry point

PLA pin 3

PLA pin 4

PLA Din 5
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TECHNICAL DESCRIPTION

Detailed description

A detailed block diagram of Al3/l and A14//1 showing the interconnections between them which
make up the control loop is given in Fig. 1-17 Detailed block diagram ofAl3/ 1 and AJ4! 1

Divider chain

The signal from the duplex oscillator AI3/l (1.280.4 to 2330 MHz), feeds into buffer leI. The
output from this buffer is applied to a divide by 2 prescaler ICZ. Buffer amp Ie3 passes the output
from the prescaler to the CKI and CK2 inputs of programmable divider lelO.

The division ratio of the programmable divider is controlled by the microprocessor to produce a
5 MHz at the lock. The basic division ratio is controlled 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: lAO - IA2. To calculate the actual
division ratio, the binary number present on these IA inputs is added to the bassto division ratio
calculated from the number present on the 1M inputs. This gives a maximum division ratio of
(511 + I) x 8 + 7 :; 4103. The lA inputs can only be used to modify ba.sto division ratios of 56 or
greater.

The output of lClO is amplified to TTL levels by TR2. TR3 and TR4. lC12b is configured a.s 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. ICI2c provides an output to drive the fractional N controller IC9.

Fractional N controller
This device obtains information from the microprocessor board, converts it to control the
programmable divider and consequently the division ratio. Multiplexed address and data is
received at PLA 9-16. Address decoding is performed by IC6 in conjunction with line AL in
PLAB. The write command on pin 16 enters the board on PLA7.

Resistors R46 ~ R50 are required for low phase-noise operation. The controller inputs are TTL
compatible and when driven from CMOS levels, draw some current in the high state. The resistors
reduce these currents to acceptable levels.

DC FM (1·blt A·D converter)

The VCO output is frequency modulated in two ways; directly through the VCO 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 l-bit analogue to digital converter produces a stream of bits whose average duty cycle is
proportional to the voltage on the DC PM input (PLB). IC4 does the conversion, and TRI and
IC5a latch the data into the controller. ICII is used to generate an accurate supply voltage for IC5
thereby rendering the OC PM path inherently accurate enough not to require calibration. The
controller, when programmed to do so, uses this stream of bits to modify the programmable
divider's division ratio and so vary the output frequency of the VCo,

Loop gain control current generator

The loop gain control circuit on the duplex oscillator board A 13/1 requires a frequency dependent
control current. This is produced on A14/1 by the combination of DAC data latch IC7 and DAC
IC8. The frequency control data on DOto D7 is latched into IC7 and used to control the analogue
output from ICB. The current fed to A13/1 will therefore be related to the output frequency of the
synthesizer.
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A13/1 Duplex Oscillator (44830/100)

Overview

This board, together with the oscillator controller board A14/l (44830/101), forms a fractional-N
phase locked loop. It produces frequencies in the range 1280.4 - 2330 MHz. with sub 1 Hz
resolution, from a 10 MHz reference. The signal is mixed with the 1280 MHz 2nd local oscillator
signal, to produce the RF generator output. The loop is capable of PM modulation with maximum
deviation of 100 kHz at modulation rates from DC to greater than 100kHz. The components
fonning the veo are on a daughter board AAl. The main board contains the following:

• 10 MHz reference amplifier and divider I pulse generator

• A digital phase / frequency detector

• Out of lock detector

• Variable gain loop filter

• AC PM circuitry

• Output buffering and amplification to drive the RF generator mixer on AI2/1 and the
frequency dividers on AI4/1

• Power supply conditioning

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

Both use a Voltage Controlled Oscillator daughter board AAI (41830/160)

Board replacement
If this board is replaced with a substitute board. the FM calibration of the signal generator will
need to beverified. Also, gaining access to 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 Pin 1 Boardground.

Pin 3 -12 V rail.

Pin 4 +5 V rail.
Pin 5 +12 V rail.

Pin 6 +35 V rail.

Pins7 Control lines from microprocessor board 8211 for FM coarse
&6 attenuator.

Pin 9 Boardground.

PL6 Pin 1 Unearisingcurrentfrom RF generatoroscillator controlboard
A14/1.

Pin 3 5 MHzTTL clock reference to A14/1.

Pin 4 Boardground.

Pin 5 =5 MHzTTL signal, from divideron A14/1 to phasedetector.

PLC 10 MHz, 1 V p-p, masterclocksignal from microprocessor board
B2I1.

PLD AC FM modulation signal to FM modulation coarseattenuator,
from audioprocessor board B1/1. 1 V pk (max) 0.5 V pi<. (min).

PLE Soldered link takingthe 1280to 2330 MHz, +7dBm output to the
RF generatormixerboard A12/1.

PLF Soldered link taking the 1280to 2330 MHz,0 dBm output to the
RF ceneretcr localoscillatorcontrolboard A14/1.
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Power ralls
The power rails onto this board are>

Power rail

-12 V

+5 V

+12 V

+35 V

Entry polnt

PLApin 3

PLApin 4

PLApin 5

PLApin 6

1-84

Detailed description
A detailed block diagram of Ai3!l and A14/!1 showing the interconnections between them which
make up the control loop is given in Fig. 1-17 Detailed block diagram ofAi3!] and A14/1

10 MHzReference amplifier, divider andpulsegenerator

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 IC5a, which toggles on each positive
incoming edge to generate a 5 MHz squarewave signal.

The Q and Qoutputs from IC5a are fed to the pulse generator circuit formed by IC6a, R23 and
CU, to produce short pulses which drive one side of the Phase I Frequency detector at IC8a.

The Qoutput from IC5a is also fed to one input of IC6b, which provides a 5 V P'P reference signal
to the oscillator controller on A14/l.

PhaseI FrequencyDetector

The four state phase / frequency detector circuit, comprises of IC7, IC8 and IC9.

Pulses at 5 MHz from IC6a are applied to IC8a and the divided down pulses from A14/1 to IC7a.

The divider must have extremely linear operation. IC7 and IC8 are dual device packages, but one
device only ofeach is used and the inputs of the unused 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 TPII and TPl2 are square waves at
its operating frequency.

Outof lock detector
This circuit, comprising of lC6c, lC6d, TR5, TR6 and TR7, 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 VCO cease oscillation (due to negative voltages on the tune line caused at start up or by
abnormal divider ratios for example), the dividers on A14/1 may self oscillate at a frequency such
that feedback causes the loop to 'stick'.

Under normal conditions of phase lock, the signals on IC7a, pin 6, and lC8a, pin 8 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 IC6c output to be low, D2 to be extinguished, IC6d 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 lock for any length of time, the average duty cycle at IC9 pin 2 or 13
will rise to 50%, causing the voltage on TR5 base to rise sufficiently to tum TR5 on. This in tum
enables the astable multi vibrator built around IC&; and IC6d, 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 "stuck" at one end.

During the periods when IC6d output is low, IC8a is reset so TPl2is high and TPII is low,
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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 Dj , forcing the veo to approximately
the center of its range. During the other half of the cycle, when IC6d output is high, nonnalloop
conditions are restored which allows the veo to sweep back into lock.
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Fig. ]·17 Detail block diagram ofA13/1 and Al4fI.
showing the complete control loop.
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Loop gain control and shaping network
The outputs of the phase I frequency detector are applied to the control inputs of CMOS switch
lell. This results in the loop filter, via R38, being alternately connected to a positive voltage on
Ct? and an equal magnitude negative voltage on CIS. The magnitude of these voltages is equal to
the voltage developed across R33 by a current from a DAC on A14/1, thus loop gain is under
microprocessor control as it is proportional to this voltage.

loop Filter

A low pass filter is formed by L3, L4, L5 and L6 together with C19, C20 and e2L This rejects
fractional-N noise and 5 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 residual added noise, without increasing phase shift at 6 kl-lz, which would
cause the loop to be under-damped. Input impedance is 330 n, provided by R38. The output
impedance of the filter is high.

The loop integrator is based around Jel2 and associated components. Poles are formed by
C22/lCI2 gain near DC, R41/C24 at 175 Hz and R42/C24 at 16 kHz. 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 175 Hz, 3rd order from 175 Hz to 720 Hz, 2nd order
again from 720 Hz to 1.6 kl-lz 1st order from 1.6 kl'lz to 16 kHz, 2nd order again above 16 kHz
increasing in order beyond due to the passive low pass filter. TIlls arrangement has several
important advantages including:

• Above 175 Hz C24JR41 attenuates op-amp input noise by up to 20 dB.

• Loop gain rises rapidly inside loop bandwidth to reduce VCO noise.

• Loop noise makes little contribution at 20 kHz offset.

AC FM Clrcul1ry

The service monitor has been designed to produce a frequency modulated signal with a modulation
rate of DC to 100 kHz. The upper limit of this range is out of the bandwidth of the phase locked
loop.

To achieve this, modulation is applied both to the VCO and to the fractional-N controller on
A14/1. The VCO modulation is applied on this board, and a coarse anenuator for the modulating
signal is included. Fine attenuation and frequency correction is applied to the modulating signal
before it is routed from the microprocessor board B 1. 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 to flat FM response.

The modulation signal from B I enters the board on PLD, from where it is applied across
potentiometer network R6. R7 and R8. JC3 is configured as a switched atrenuaror, in conjunction
with the potentiometer network. The control lines to the attenuator from B2 enter the board on
PLA. The attenuator can be set to gains of x l , xl/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 lines settings

TTL inputs FM

PLAIa PLA/7 Attenuation
(lmatt1) (fmatlO)

0 0 Off
0 1 1/64
1 0 1/8
1 1 1
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IC4 buffers the attenuaror output and provides a low impedance drive 10 the loop filter. To prevent
the modulation voltage appearing across C23 and C24, and thereby affecting the PM frequency
response. the modulation signal is applied to both ends of these capacitors. The ratio of R43/R12
and R4l/RII is set to be the same (matched to <0.4%), so that the level presented to both ends of
C23 is also the same,

Voltage controlled oscillator

The yeO takes the form of a daughter board AAI (44830/160) which is mounted on the main
PCR It is screened by a machined aluminum cover. The veo requires a supply of around II V.
and a tuning voltage of approx. 1 V to 25V. The veooutput is approximately ·10 dBm. R5, R6
and R7 form an attenuator pad to reduce the effects of impedance changes on the VCO output.

See the technical description of AAI for more details.

Output amplifiers

The output from the VCO is buttered by ICl3 before being split into two paths by R45, R46 and
R47. One path feeds the signal to the RF generator mixer on Al2/1 via ICI4. The matching pad
R52, R53 and R54, improve the match into the mixer. The other path feeds the dividers on A14/l
via the pad R48 and R49. Additional gain and leveling is provided by ICI5. These amplifiers are
driven into compression to help reduce any variations in output power which might be present due
to frequency and temperature.

Supply Conditioning
lCI provides a +30 V supply for JCl2 from the +35V rail. JCl2 drives the VCO tuning line to the
voltage controlled oscillator on the daughter-board AAI.

IC2 provides a smooth regulated -5V from the -J2V rail to power leI J and Ie12.

TRI, TR2 and TR3 remove any supply ripple and noise from the + I2V, +5V and -5V supplies
respectively, while keeping the voltage drop to a low level. The gain provided by these transistors
allows higher value series resistors and smaller decoupling capacitors to be used, while keeping the
voltage drop to a reasonable level.

R55 biases TRI close to, (but not in) saturation. This further reduces the voltage drop in the +12V
smoothing circuit.



Al211 TECHNICAL DESCRIPTION

A12fl 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 A131l, to produce the I to 1050 MHz signal for
feeding to the RF generator output amplifier.

Board replacement

If this board is replaced with a substitute board. or repairs carried out to it, recalibration of the
ServiceMonitorwill be necessary,

Connections
The connections to this board arei-

PLA Pin 1 Board ground.

Pin4 +12 V rail

PLG 1280MHz -13 dBm local oscillatorsignal from A9

SKA 1 to 1050MHz signal to RF Output Amplifierboard A6

Solderedlink supplying 1281 to 2330 MHz +10dBm RF
aenerator local oscillator sianal from A13/1.

Power ralls

The power rails onto this board are>

Power rail Entry point Nominal current

+12V PLA Din 4 37mA

Fig. 1-18 Detail block diagram ofA1211
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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 RI, RZ
and R3, attenuating it by 6 dB. Matching pad RIO, Rll and Rl2 introduce a further 8 dB of
attenuation. leI provide 12 dB gain to restore the signal level. Ll provides RF isolation from the
power rail,

The 1350 MHz tow-pass filter rejects all signals other than the fundamental frequency of the 2nd
local oscillator signal, and also provides a high level of reverse isolation of the RF generator local
oscillator signal, above 1350 MHz. It is 3-section. constant k circuit, and comprises of printed
inductors LIO, LII, LIZ, LB, and en. Cl2. en.
The 8 dB pad R13, Rl4 and R15 provides matching between the low-pass filter and the RF input to
the mixer,

Mixer

The 2nd local oscillator signal, described above, is fed to the RF port of balanced mixer XI at a
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 1 to 1050 MHz at a level of -30 dlan.

1050MHz 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 as others that areoutside of the required range. The 1050 MHz low pass
filter removes all the out of band signals. The mixer output is fed through the 6 dB matching pad
R16, R17 and R18, to the low pass filter. The filter is made from printed inductors US, U6, U7,
U8, L19, L20 and L21; and CIS, C16, C18, C19 and C2l. A stop band attenuation of greater than
60 dB is maintained over the frequency range of 1280 MHz to 2560 MHz.

The output from the low-pass filter is matched into the output amplifier IC2 by the pad R26, R27,
R28, which has a 6 dB insertion loss.

Output amplifier

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.



A6I1 TECHNICAL DESCRIPTION

A6/1 RF output amplifier and AM modulator (44829/925)

Overview
The RF output amplifier and AM modulator board produces the RF output signal for feeding to the
output attenuators. A detailed block diagram is given in Fig. 1-19, Detail block diagram ofA6/1.
The 100 kHz to 1050 MHz signal from the RF oscillator system is amplified by up to 50 dB. Fine
attenuation control and amplitude modulation is applied on this board.

Board replacement
If this board is replaced with a substitute board, the Service Monitor willrequire recalibration.

C3531

Fig. 1-19 Detail block diagram ofA6/1

Connections
The connections to this board are:-

PLA Pin 1 Board ground.

Pin 3 -12 V rail

Pin4 +5 V rail

Pin 5 +12Vrail

Pin 6 No connection

Pin 7 No connection

PLB AM modulation signal andvariable RF levelsignal fromthe Audio
Processor board B1.
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Power ralls
The power rails onto this board are>

Power rail Entry point Nominal current

-12 V PLA pin 3 15 rnA

+5 V PLApin 4 15 rnA

+12V PLA pin 5 140 rnA

A6/1

Detailed description

RF signal path

The input signal from the RF oscillator system is fed to a 230 MHz notch filter comprising Ct, Rl,
C14 and Ll2, then to the I GHz low-pass filter Ll , L2. L3, L4, C2 and C3. The first filter flattens
the frequency response of the amplifierand the second removessignal energy above 1050 MHz.

A pin diode attenuator comprising the four diodes D I to D4 is used to apply all control of the
signal level. The control signal is produced in the automatic level and amplitude modulation
control loop. It contains three control elements; the automatic leveling voltage, the fine attenuation
control voltage. and the amplitude modulation signal, if applicable. The circuits producing the
control signal 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 its maximum of 30 dB. The biasing current path for the PIN diodes is
through R6 and then R2 or R3. The inductors LlO and Lll prevent RF signals from being shunted
by the control voltage circuit.

From the PIN attenuator, the signal passes through a 400 kHz high-pass filter. This limits the gain
of the amplifier to unity at frequencies below 250 kl'lz. Without this filter, the control loop
feedback path could produce oscillation.

Two stages of signal amplification are provided by monolithic amplifiers ICI and ICZ. The
components associated with ICI fix the gain of this stage at 20 dB, while that of IC2 is 13 dB.

The final drive to the output attenuators is provided by IC3 which is configured to have a gain of
12dB

The output impedance of this amplifier is reduced to approximately 1 12 by the action of the
automatic level loop, therefore 5012 resistor R5 is included to provide the correct impedance
matching to the output attenuarors.

Protection against reverse power in excess of approximately 250 mW at the junction of C26 and
R5, is provided by the circuit containing diodes D5a, D5b, D6 and D7.

Level control loop and
Amplitude modulation

The level control loop signal is also obtained from the junction of CZ6 and R5. The gain of the
loop at the high frequency end of its range is boosted by the action of R 16 and stray capacitance of
the detector input. The RF signal is rectified by detector diode D9 to produce a DC voltage across
C35, which is proportional to the output of IC3. IC5 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 setting signal enters the board on PLB, then
passes through the input resistor RZI to the non inverting input of IC4.

The level control loop signal is fed to the inverting input of IC4, which produces a composite
control and modulation signal.

The composite control signal from the output of IC4 passes to the PIN diodes through R6 and Ll9.
For testing and servicing. shorting link PLC can be removed to break the control loop.
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A20 3 stage output allenuator (44429/080)

Overview

TECHNICAL DESCRIPTION

1-92

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 44829/891.

Unit replacement.

If this unit is removed from the Service Monitor, the procedure given in Chapter 2. Access and
layout MUST be followed. Similarly the re-fitting procedure MUST be followed whenfitting a
unit.

If this unit is replaced by a substitute unit no recalibration is required.

Connections
The connections to this board are.-

PLA Pins 1, Attenuatar switching signals from 8211. Fordurationof the
3,5,7, switching pulse,+5 V is switched to the common line,pin 2, and
Band tile appropriate switching linestaken to 0 V.
10.

Pin2 Common connection for latchingrelay operating coils.

SMAconnector for RFoutputto the input/output switching board
A11.

SMAconnector for RF lnout from the RF amolifierboardA6.

Power rails
No power rails are required by this unit.

Detailad description
The 3 stage switched attenuator provides stepped level control to the output from the signal
generator within the Service Monitor.

It has an attenuation range of0 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 Al L

Each stage consists of a twin 1t 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 circuit by latching relays. RLA to RLF, activated by a
pulse of approximately 45 ms, routed from the microprocessor board B2/1. The common return for
the relay coils is through Ll and PLA pin 2. to the supply produced on microprocessor board B2I1.
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INTERFACES
B7 GPIB interface (optional) (44829/991)

Overview
The GPm (General Purpose 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 anyone time.

Unit replacement
If this unit is replaced by a substitute, recalibration is not necessary.

Connections
This unit is connected to the microprocessor board B2 through PLA. Most of the connections are
listed below under Interface to B2/1 board. Connections not included in that section are listed
here.

PLA Pin 1 Locatorblank

Pins2 No connection
and 3

Pin4 +5 V rail

Pin8 Boardground

Pin 14 Boardground
Pin 23 Boardaround

Powerralls
The power rails onto this board are:-

Power rail

+5 V

Detailed description

Interface to 8211 board

Entrypoint

PLAcin 4

46882-310

The interface to the main processor board B2/1, within the Service Monitor, is made via PLA on
B7 which is connected to PLG on B2!1. This provides the following:

Label PLApin number Description

DO to 07 15 to 22 Bi-directional data lines
BAOto BA2 24 to 26 Address lines
BWRIL) 12 Write line

BROIL) 13 Readline
GPIBCSIL) 11 Chip select
GPIBFITIEo(L) 10 GPIB optionfitted line

CENTFITIEoIL) 9 Paralleloptionfitted line
RESET 7 Masterresetfrom 8211
GPIB INT 6 Interrupt line to 8211

5 MHz 5 Clockfrom B2t1
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The GPIB FITTED(L) and CENT FITTED(L) lines from this board are read by the 8OCI88 on the
microprocessor board 82/1. to determine which of the options is fitted, On B2/1, both of these
lines are pulled high via resistors so that the line is high if nothing is connected to it. On this
board, (B7) the GPIB FITTED(L) line is pulled to ground but the CENT FD'TED(L) line is left
open circuit. This indicates the presence of the B7 board.

GPIB controller

The DPIB interface functions are all performed by the GPIB controller, leI. It provides eight read
and eight write registers which are accessed by the microprocessor board B2/1, using DO to D7.
BAO to BA2, BWR(L), BRD(L) and GPIBCS(L).

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 controller requires a clock input in the range I MHz to 8 MHz and this is provided by the
5 MHz line from the microprocessor board.

Interlace to GPIB

The interface between the GPIB option and the external controlling device is made through the
24-way GPIB connector, SKA. This provides the following:

label $KA pin number Descriptton

DO to D7 1t04,13t016 Bi-directional data lines
ATN(l} 11 Attentioncontrol line
EOI(l} 5 End of identify

SRQ(l} 10 Servicerequest
REN(L} 17 Remoteenable
IFC(l} 9 Interfaceclear

DAV(l} 6 Data valid

NDAC(~; 8 Data accepted
NRFDIL 7 Readv for data

Data is transferred between the interface and the external controlling device using the data lines DO
to D7 and the handshaking lines DAV(L), NDAC(L) and NRFD(L). The other five lines are bi­
directional control lines.

The 16 lines above, are interfaced to the GPIB controller, IC1, using two TIL to GPIB
transceivers, IC2 and IC3. These transceivers are controlled using the TIR!' TIR2 and TIR3 lines
on ICI pins 1, pin 2 and pin 5 respectively.
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89 Memory card (44830/072)

Overview
This board provides a memory card interface to the Service Monitor. A real time clock chip
provides time and date stamping to test results and screen captures. These can be printed directly
or stored and later recalled.

Unit replacement

If this unit is replaced by a substitute, recalibration is not necessary.

Connections
'This unit is connected to the microprocessor board B2 through PLA. Most of the connections are
data lines, address lines or read/write control lines. These are listed below under Interface to 82/1
board. Connections not included in that section are listed here.

PLA Pin 1 Locatorblank

Pin4 +5 V rail

Pin 11 Boardground

Pins 20 No connection
to 26

On the schematic circuit diagram for this board in chapter 7, the memory card connector is shown
as PLB.

Entrypoi

PLA in 4

Power rail

+5 V

Power ralls
The power rails onto this boardare:-

The 5 V supply to the memory card is fed through 22.1 n resistor R12. This resistor prevents
current surges occurring when inserting memory cards into the Service Monitor.

Detailed description

Interface to 82/1 board
The interface to the microprocessor board, B2/1. is made through PLA on B9. This is connectedto
PLE on B2/1, and provides the following:

Label PLA pin No. Descriptlon

DO to 07 12to19 Bi-directional data lines
BAOto BA1 2and3 Address lines

BWR(L) 9 Wrfte line
BRD(L) '0 Read line

CPAGECS(L) 5 Chip,selectfor memorycard address
CARDCS(L) 6 Chip select for memorycard data

RES(L) 7 Master reset

CARD FITIEDIl) 8 Memorvcard fitted line
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Address decoding
In order to read or write data in the memory card, the address must be set up on the three latches
IC2, IC3 and IC4. These latches provide AOto A22, and REG(L). 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, etc.)

Similarly, in order to read or write data in the real time 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
(le9 pin 14).

The corresponding address decoding is achieved using lela. This is operated off CPAGECS(L)
and BWR(L). It provides the following decoded lines:

Label Address Description

1VO(L) CPAGECS(L)+O Write card addressesAO to A7 (1C4)
1V1 (L) CPAGECS(L)+1 Write card addressesA8 to A15 (IC3)
1V2(L) CPAGECS(L)+2 Write card addressesA16 to A22 & REG(L} (IC2)
1V3iLi CPAGECSiLi+3 Write ress (lC9)

Reading or writing data in the memory card is done by reading or writing to address CARDCS(L).
Data is then buffered through rC5 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 using ICI b, which is operated off CARDCS(L) and provides the
following decoded Iinesi-

2VD(L)
2V1(L)
2V2(L)
2V3 L

Address

CAROCS(L)+O
CAROCS(L)+1
CARDCS(L)+2
CARDCS L +3

Description

Read / writedata on memorycard
Not used
Not used
Read / writedata in real time clock

1-96

Interlace to memory card

Connection to the memory card is made by PLB. This provides the following signals:

Label PLB Description
pin No

AO to A25 See below* Address lines (A23 to A25 not used)
REG(L) 61 Attribute memoryselect line
00to015 See below* Data lines (08 to 015 not used)

RDV/BSV(L) 16 Ready/busy line (not used)
CD1 (L)& CD2(L) 36 and 67 Card detect - low when the memorycard is

plugged in
WP(L) 33 Write protect

BV01 & BV02 63 and 62 Battery voltagedetect .
CE1(L)& 7 and 42 Card chip select
CE2(L)

DE(L) 9 Data output enable
WEIll 15 Data write enable

:j: Refer to the circuit diagram for pin connections
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CD I(L) and CD2(L) are ORed together using IC7(b) to provide output enables for the address
latches and data buffer. This line is called CDPRES(L).

CDPRES(L), WP(L), BVDl and BVD2 can be read by the B2/1 board through one half ofIC6 at
address CPAGECS(L). The output enable 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 enable
for this half ofIC6 is provided by CDPRES(L).

Card Fitted line
The design of the microprocessor board B2 includes a detection circuit to verify that a memory
card interface is fitted to the Service Monitor. As part of IFR Ltd.'s continual improvement policy,
this detection circuit has the capability to detect different versions of the memory card board which
might become available or have been supplied with earlier products.

On the memory-card-only board B6 (no longer fitted), 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 B2II board by reading its option buffer, IC33. at address 5800H and will be low
when the board is installed and high when the board is absent.

On the memory card anddate/time clock board B9, this line also reports 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
5800H. In this situation, BAOwill be low. BAD is inverted by IC8b and then fed into one half of
IC8a. In this case the output of IC8a (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 BAD high and hence IC8b pin 4 low. The CARD FIITED(L) line is then the
inverse of IC9 pin 23. When the clock chip is absent, this pin is high and CARD FITTED(L) is
low, and when fitted, the pin is low and CARD flITED(L) is high.

Neither option fitted
86 fitted.
If 0,

89 fitted without clock
If 0,

89 fitted with clock
If o.

Reads5800H - CARD FITTED(L) "" 1
Reads5800H ~ CARD FITTED(L) "" °
Reads5801H - CARD FITTED(L) "" 0

Reads5800H - CARD FITTED(L) "" 0
Reads5801H - CARD FITTED(L) '" 0

Reads5800H - CARD FITTED(L) "" 0
Reads 5801 H - CARD FITTEDiL) '" 1



810 TECHNICAL DESCRIPTION

810 Parallel interlace (optional) (44829/992)

Overview
'The Parallel Interface option provides the parallel printer capability to the Service Monitor. It also
provides fOUI 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 fitted at a time.

Boerd replacement
Replacing this board with a substitute board will not affect the calibration of the Service Monitor.

Connections

The connections to this board arei-

PLA All from PLG on microprocessor board 82/1

Pin 1 No connection
to 3

Pin 4 +5 V rail
PinS 5 MHz clock signal

PinG No connection

Pin? RESET line

Plnsa Board ground,

Pin 9 CENT FITIED(L) (Parallel option fitted line) Chassis (OV) on this
line.

Pin 10 GPIB FlTIED(L) (GPIB option fitted line). No connection on this
board.

Pin 11 GPIB CS(L). Chip select line

Pin 12 BWR(L). Write line

Pin 13 BRD(L). Read line

Pin 14 Board ground.

Pins 15 BOOto BO? Bi-directional data lines
to 22

Pin 24 BAO to BA2. Address lines

1026
PLB Accessory portconnections. See table 1-13 later in this

description

SKA This connector is the parallel interlace port. See \able '\-'\2. in
text below.

Powerralls
The power rails onto this board aret-

1-98

Power rail

.5 V

Entrypoint

PLA oin 4
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Detailed description

810

46882-310

Interface to 8211 board

The interface to the Service Monitor processor board, B2/1. is made via PLA on BIO, which is
connected to PLG on B2/I. The connections to 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 8OCl88 on the
microprocessor board B2/I. to determine which of the options is fitted. On the H2/1 board, both of
these lines are pulled high via resistors so that the line is high if nothing is connected to it. On the
RIO board the CENT FITTED(L) line is pulled to ground but the GPIB FITTED(L) line is left
open circuit to indicate the presence of the BI0 board.

Addr••• decoding

The address decoding is performed by Ie7.

PM2 board:

IC7 is a 3 to 8 linedecoder. which uses BAO to BAl as the three address inputs, and
GPIB CS(L) as the enable input. Of its eight outputs, only two are used as follows>

Address Description

GPIS CSll) + 0 ITP3) Write parallel data (IC5) and start strobe (IC4)
or
Read status (IC1)

GPIS CSIU + 1 ITP21 Write to relavs (IC61

Strobe

The strobe is used by the printer to latch the parallel data. It is a 1.6 JlS negative pulse, generated
using a Daype flip-flop IC3a, and a a-bit synchronous counter, IC4. It goes 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 IC8. It is then used to clear IC3a, and pre-load the
outputs oflC4 (pins 14. 13, 12 and 11) with the values at the inputs (pins 3, 4, 5 and6). This
initializes the counter to 1000. The strobe is the most significant bit, QD (pin 11).

The Q output of IC3a (pin 5), is used to enable or disable the clock enable to the counter, IC4
pin 7. This can be monitored on TPI. After reset, this line will be low, disabling the counter clock
enable. The counter is clocked using the 5 MHz signal from PLA pin 5.

Starting the strobe

The strobe is started by writing to address GPIB CS(L) + O. This will produce a negative pulse on
IC2b pin 6, which will preset IC3a, setting the counter clock enable high (TPl).

Since the clock enable is now high, the counter will start counting at the 5 MHz rate. After eight
clocks (1.6€1lS) the most significant bit QD (t.e. the strobe), will go low, as the counter will have
wrapped round past 1111 to 0000. After a further eight clocks, the most significant bit will go high
again (i.e. 1000). This will clock a 0 into IC3a and cause the Q output (TPl) to go low. This will
stop the counter.
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Parallel da'a
Data is written to an 8-bit latch IC5, by writing to address GPIB CS(L) + O. This will also start the
strobe as described above.

The timing relationship between the data and strobe is shown in Fig. 1-20 Data and strobe timing
below-

DATA

STROBE ,,,,,
:.,

VALID DATA

,,,
.,: ...,

Fig. 1~20 Data and strobe timing

"""

The data output from IC5 is then filtered using R6 to R13 and C2 to C9 and then connected to the
parallel connector, SKA.

Status register
The status ofthe parallel interface can be determined by reading buffer leI, at address GPIB
CS(L) + O. The status lines from SKA that can be read are, ERROR(L), SEL, PEt BUSY and 10
ACK(L). The first four of these lines are direct connections to leI, but 10 ACK(L) needs special
treatment.

10 ACK(L)is an output from the printer, which is used to acknowledge that it has read the data
sent to it. It is a negative pulse of approximately 12 1lS. 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 CS(L) + 0, a
negative pulse is generated by IC2b pin 6, which clears IC3b and cause the Q output (pin
9) to go low. This is connected to ICI pin 11, and can be read by the microprocessor.
A low on this input means that further data cannot be written to the printer. When the
printer acknowledges the data, the 10 ACK(L) line will go low and then high again. The
low to high transition, will clock a logic 1 into IC3b and cause the Qoutput to go high.
This indicates that data can now be written to the printer.
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Parallel interface,SKA

The parallel interlace, SKA, provides the following-

The connections to the parallel port SKA, are listed in table 12 below

Table 1~12 Parallel port connections

B10

46882·310

Label 8KA pin number Description

DO to 07 2 to 9 Data output lines
STB(l) 1 Strobeoutput
SLlN(l) 17 Selectoutput (pulled low)

AUTOFEED(l) 14 Automatic paper feed output (pulled high)
INIT(L) 16 Resetoutput (pulled high)
ERROR(l) 15 Error input

SEL 13 Select input - on/off line
PE 12 Paper error input
BUSY 11 Busy input

10 ACK(Ll 10 Data acknowleoce lncut

Relay contacts

The four relay contacts are provided by the four relays RLA t RLB, RLC and RLD. These are
driven from bits 0 to 3 of latch IC6, through transistor array leg, at address GPIB CS(L) + 1. A
logic I from IC6 closes the relevant relay contact. One contact of each relay can also bedriven to
a TIL level from bits 4 to 7 of IC6. This can beenabled by closing the contacts of switch SWl
which is located on the underside of the board. The factory default is for SW 1 to be open.

The four relay contacts plus the 5V supply are fed to connector PLB. A ribbon cable connects to
the 9-way Dctype Accessory port located on the side of the option. The connections to this are
shown in the table below.

Table1~13 Accessory portconnections

1C6 Description PlB 9~way D~type

pinNa pin No pin No

No connection 1
+5V 2 1

2 (bit 0) Closes RLD contact (b) 3 6
and RLD contact (a) 4 2

12 (bn4) TIL through SW1 (d) 4 2

5 (brtl) Closes RLC contact (b) 5 7
and RLC contact (a) 6 3

15 (bIT 5) TIL through SW1 (e) 6 3

6 (bIT 2) Closes RLB contact (b) 7 8
and RLB contact (a) 8 4

16 (bit 6) TIL through SW1 (b) 8 4

9 (bit 3) Closes ALA contact (b) 9 9

19 (bi17)
and RLA contact (a) 10 5
TIL throuah SW1'(a) 10 5
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811 Light-weight power head intertace (optional) (448301074)

Overview
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 onfront panel Description
DINsocket

Shield OV
1 TIL output
2 +12V

3 TTL input
4 Forward Power
5 Reverse Power

6 TTL input
7 Demod out

The power meter head requires the following connections:

Pin onpower Description
meter head DINplug

Shield OV
1 l'edata
2 -5V
3 OV
4 Forward Power
5 +7.35V

6 12e clock
7 +5V
8 Reverse Power

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 +5V as the reference and +12V as the supply.

The power meter draws 6 rnA under worst state conditions. The op-amp is capable of
supplying up to 20 rnA.

-5V

This is generated using an op-amp. IC5b. It is configured 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 D2. the other plate of C5
will alternate between OV and -12V. The peaknegative voltage is then held on C6 using D3.

The square wave that drives the diode pump is generated using R5, C4 and ICld at a
frequency of approximately 25 kHz.
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I'C Interface

The form ofdata communication to the power meter is made using an lIe interface. This consists
of a hi-directional data line, SDA, and a clock, SeL. Fig. 1~21 A typical t'C data transfer
waveform shows the event timing between SDA and SeL.

Data is transferred as follows>

A. Initially, SDA and SCI.. are both high,

B. When communication is required, a START condition is generated. This requires SDA to go
low while SCI.. is still high. This operation starts the clock, SCI...

C. SeL is then used to clock the data into the receiving device, SDA must be stable while SCI.. is
high, i.e. the data can change state only when SCI.. is low.

D, After 8 bits have been transferred, the receiving device pulls SDA low for the duration of the
9th 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 .

• • c c c • •, I,, I,
I,, I,, I,
I,, I I',

LJL.t-DATA
{SDA'
CUlC' ,-, ,,

I
,,,
! START IIDATA lJITS ... ....

C2813

Fig. 1-21 A typical I"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 Rl2
to R16, TR5 and TR6. The collector ofTR6 is then sent to the power meter and back to 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 generetor

Theclock (SCL) generator consists ofRl , R2, R3, CI, TRI and ICla and IClb. The SCL output
appears on the collector ofTRI and this is fed to both the power meter and the spare input of the
accessory socket. Pin 5 of IClb is used to switch the SCL generator on or off (a logic I 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 circuit consists ofC2, R4, DI and IClc. 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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SCL control circuit

This consists of IC2 which is a dual JK flip-flop. Its functionality is summarized below-

Inputs Function Outputs

J K(l) Q I Q(l)

a , >CLOCK> No change sameaas prevrs ou,p~,s
a a >CLOCK> Clear, , >CLOCK> Sa' , a
1 a >CLOCK> Tooele Invertorevlouscutouts

1C2 is used to detect start and stop conditions and to enable and disable the SeL generator
accordingly. The circuit goes through the following states:

Reset:

This pulls the preset to IC2b pin 11 active causing the Q(L) output of IC2b pin 9 to be
low. This disables the SeL generator leaving SeL high. This also clears le2a leaving the
Q output of IC2a pin 6 low,

SDA goes low while SCL is high ~ start condition: (B on Fig. 1-21)

This pulls the K(L) input of IC2b pin 13 low. IC2b is clocked at 25 kHz from ICld pin
11 so the Q(L) output (IC2 pin 9) will then go high. This enables the SCL generator and
also releases the clear input to IC2a pin I.

SOA changes statewhile SCLIs row- 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 (lC2 pin
2) is connected to SCL which is low. Therefore the Q output of IC2a pin 6 will stay low.
SDA is also fed to the K(L) input to IC2b pin 13, but since the J input pin 14 is low, this
will either cause a no changeor 'clear' on IC2b. Both these will keep the Q(L) output pin
9 high.

SOA goeshighwhile SeL Is high ~ stop condition: (E on Fig. 1-21)

This will clock ICla while the J input (pin 2) is high. This will cause the Q output (IC2
pin 6) to go high. This is fed to the J input oflC2b pin 14.This will set IC2b causing the
Q(L) output pin 9 to go low, disabling the SCL generator.
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SYSTEMS

B3 Cellular radio systems board (44829/995)

B3/1 Cellular radio systems board (44830/181)

Overview

83 and 83/1

The Analogue Systems Card allows the Service Monitor to test the TACS, AMPS and NMT
cellular systems and the MPTl327 (BAND III) and EDACSt trunking system, It is based on the
68000microprocessor and connects to the PLEconnector on the B2/l board to communicate with
the main 8OCl88 processor of the Service Monitor. The necessary signaling is achieved using
three D$Ps - 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.

t Ttle EDACS REPEATER SYSTEM lest softwarecan only be used in Service Monitorsfitted with a
B3ft cellularradiosystemsboard and a B1/2 audioprocessorboard

The EDACS SYSTEM test software, for Service Monitors 2945Aand2946A, is produced by IFRLtd,
underlicense fromRescission GE.

Board replacement

Replacing this board with a substitute board will not affect the calibration of the Service Monitor,
Data in the on-board memory 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 particular instrument.

Connections
The connections to this board are>

PLA Multi-pin connection from microprocessor board 82 (refer to the
relevant circuit diagram for pin connections).

PL8 Pins 1 Board ground.
&3

Pin 2 Modulation out to audio processor B1

Pin 4 (B3/1 only) TIL level output for carrier ON/OFF on 81/2

Pin 5 (B3/1 only) Spare TIL output.

Pin 6 (B3/1 only) Spare TIL output.

PLC Pins 1 Board ground.
&3

Pin 2 Audio out to audio processor B1

PLD Pins 1 Board ground.
&3

Pin 2 demod and AF from audio processor 81

PLE Pins 1 Board ground.
&3

Pin 2 Lon arnnlifier cutout from audio processor 81
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83 and 8311

Power rails
The powerrails onto this board are:-

TECHNICAL DESCRIPTION

-12 V

+5 V
+12V

rail Entry point

PLA pins 26 & 28
PLA pins 4, 31 & 32
PLA ln25&27

1·106

Datalled descrIption

MIcroprocessor (sheet 1)
The 68000 microprocessor, lCB, has a 16-bit external data bus and a 23~bit external address bus.
The processor accesses externaldevices using a Read/Write(L) (RJW(L» line,a LowerData
Select(L) (LSD(L) ) and an Upper Data Select(L)(US(L». LSD(L) is used to access DOto D7 and
US(L) is used tor D8 to 015. To access all 16 bits together, both LSD(L) and US(L) are pulled
active simultaneously. Because of this, the address lines are labeled Al to A23 (no AO). The
memory uses all If-bits but all other peripherals are Scbits (DO to D7).

83 only

The memory provided on the B3 board is 1M byte of EPROM (two 27C04Os, IC16 and
lel7) and 256k bytes of NOVRAM (two DSl245s. IC20 and IC21), This is expandable
to 4M bytes of EPROM and 1M byte of NOVRAM.

83/1 only

The memory provided on the B3/1 board is 1M byte of EPROM from two 27C040s, IC16
and lel7 and 256k bytes of NOVRAM. This is configured from two 628128s, IC20 and
IC2I, maintained by an off-board 3.5 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 full memory map is shown below (the address is specified in bytes),

Address Description ICnumber

OOOOOOH to OFFFFFH EPROM (27C040) IC16 & 17

100000H to 1FFFFFH EPROM (27C040) spare IC18 & 19
420000H to 43FFFFH NOVRAM(081245, B3 board) IC20 & 21

(628128.83/1 board)
700000H to 73FFFFH 8211 bridge data IC2& 5
740000H to 77FFFFH (read) 8211 bridge status Ice
740000H to 77FFFFH (write) ROM size latch & analogue select IC12
780000Hto 78FFFFH Gate arra - OSPbrldces IC22

The address decoding is done in a PAl_, IC14, In order to allow different size EPROMs. a 2-bit
code is written to the ROM size latch. ICl2, pins 16 and 19. This code is used by the PAL to
generate the appropriate address decoding, The codes are shown below.

IC12 EPROM IC16 & IC17 !CIS & IC19

Pin 19 Pin 16 Type Size Address Address

OOOOOOH OBOOOOH
0 0 27C020 256 kbyte to to

s 07FFFFH OFFFFFH
OOOOOOH 100000H

0 1 27C040 512 k byte to to
s OFFFFFH 1FFFFFH

OOOOOOH 200000H
1 0 27C080 1 M bytes to to

1FFFFFH 3FFFFFH
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B2I1 Bridge (sheet 1)

There is a two-way data communications bridge between the 83 and the B2/1 boards. The link is
between PLA on the B3 board and PLE on the B2/1 board. The bridge consists of leI to IC8 and
Ie33 to IC35,

Data from B3 to H2/1 is written by the 68000 to address 700000H, IC5. At the same time, a logic
high is latched onto IC6 pin 8, which switches TR3 on and generates an interrupt (CELL INT(L)
on TP6) for the H2/1 board. When the 8OCl88 on the B2/1 board reads the data from IC5, 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 IC8, This allows the 68000 to read IC8 (address 740000H) and only write
new data to IC5 once the previous data has been read.

If a quick response from the B2/1 board is required. the 68000 can generate a NMI(L) interrupt
(TP5) instead of a CELL INT(L). This is done by writing to address 700001H instead of
700000H. This still writes to IC5 but a logic high is latched onto IC6 pin 5 which turns TR2 on.

Data from B2/1 to B3 is written by the 8OC188 on B2/1 to IC2. On doing so, a logic low is latched
onto IC3 pin 6 (TP3) which is an interrupt 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 also be read by the 68000 by reading address
740000H. The interrupt line is also fed back to the B2/1 board as CELL BUSY(L) so that the
8OC188 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 (TPI) is set low (active) using IC35a. This holds the 68000, the gate array and the DSPs in
reset. In order to release the reset line, the 8OC188 on the B2/I board writes a high to its I/O
address ElOIH. This can be used to hold the B3 board in reset if it is not being used.

The master clock for the B3 board is 10 MHz and this is provided by the B2/1 board through PLA.
It can be monitored on TP2.

Interrupt Disable (sheet 1)

The 8OC188 on the B2/1 board has the ability to disable interrupts from the B3 board. This is done
by writing to BI01H with DO set. This clears IC35 pin 8, which gates out the interrupts using
IC33b and IC33c.

B2I1 Address Description

EQOOH Data read/WTite to 83 bridge
EOO1H D7 - 0 '" reset 63 board, 1 '" release reset

DO - 0 '" enable bridae interrupt, 1 '" disable intenuot

RF output suppression (Sheet 1)

63/1 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 Q5 output ofICI2 (pin 15), through PLB pin 4 to the audio processor board BI/2
(B III does not have RF carrier suppression capability). See RF carrier suppression
within the B 1/2 description.

The Q4 output (pin 12) and the Q3 output (pin 9)ofIC12 are routed to PLB Pins 5 and 6.
They are unused in the Service Monitors covered by this manual.
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83 and 83/1 TECHNICAL DESCRIPTION

1-108

DSP Controller Gate Array (sheet 2)

The DSP controller is programmed into an ACTEL 1020.gate array Je22. This contains eight
internal registers which provides the processor interface to the three DSPs, IC23, IC24 and IC25.
The internal registers are located at 68000 addresses 780000H to 780007H.

On the DSP side of the gate array, all the data lines, address lines. and control lines for the three
DSPs are connected together onto a common bus, which is fed into the gate array. In order to
prevent contentions Oil the bus, the gate array controls the bus request (BR(L» line for each nsp.
The gate array gives each nsp a time slot to use the bus, by pulling its BR(L) line low. The other
two nsps will be tri-stated. Once that time slot is over, the gate array pulls that BR(L) line high
and then pulls the BR(L) line for the next DSP low. Because the DSPs run from internal memory,
only external accesses such as reading or writing to the 68000 bridge inside the gate array will be
slowed down by this arbitration.

o to A converter and oversampling filter (sheet 3)

The B3 board provides 2 analogue outputs - MOD OUT (PLB) and AF OUT (PLO. MOD OUT
is used to modulate the carrier generated by the Service Monitor, and AF OUT is fed to the Service
Monitor so that it can make measurements on the signal, and feed the results back to the B3 board.
MOD OUT 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, IC30. The oversampling filter is
driven by a serial link that provides 2 sets of 16-bit data, one for each channel. The MOD OUT is
the left channel and the AF OUT is the right channel. The oversamphng filter is a 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
frequency. 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 overeampling filter consists of 3 lines - S OUT (serial data), BCK (clock to
latch data in) and LRC (left/right channel indicator). These 3 signals come from the gate array,
IC22, and can be monitored on TPI5, TPl4 (this is actually the inversion of BCK) and TPl6
respectively. TPl6 should be a 52.0833 kHz square wave and TPI4 should be a 3.333 MHz wave
consisting of 200 ns high then lOOns low. DSPs IC23 and IC25 both have access to the DAC and
each of their serial links (pins 52, 53 and 56) are fed into the gate array. From these, the gate array
generates the 3 lines SOUl', 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
D5Ps can be selected for the left and right channels. For example, IC23 may use the left channel
(MOD) but IC25 may use the right channel (AF).

A to 0 converter (sheet 3)

The demodulated carrier or the signal from the AF IN socket on the Service Monitor is fed to the
DEMOD/AF IN connector (PLD) on the B3 board. This input is prevented from exceeding +/-5V
using D3, D4 and R53. The signal is then fed to an analogue multiplexer, IC32, together with the
MOD OUT and AF OUT signals. Using SO to 52 from ICl2 on sheet I, the 68000 can select
which of these signals is fed to the output of the muliplexer. pin 3. In normal operation, the
DEMOD/AF signal is fed to the output. This output can be monitored on TP23. The signal is then
passed through an anti-aliasing filter built around IC29a. The output from this is fed into the input
of the A to D converter, IC28, and can be monitored on TP20. The A to D converter is 12 bits and
is clocked regularly by the gate array at 104.166 kHz. This rate is exactly twice that of the D to A
sample rate. This allows 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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TECHNICAL DESCRIPTION 83 and 8311

Interface between DSPs and ADC (sheet 2)

The ADCconnects directly 10 the gate array, le22, through 3 lines. S IN eLK, S IN DATAand
CONVST(L). S IN DATA is serial data from the ADC and can be monitored on TPI8. S IN eLK
is the serial clock from the ADC which can be monitored on TP26. The gate array uses these 2
signals to clock the l Lbit data from the ADC into an internal shift register to produce parallel data.
This data is then available to be read by D$Ps IC24 and/or IC25. CONVST(L) is the start
conversion pulse from the gate array to the ADC whose frequency is 104.!66 kHz. It consists of
300 ns low pulses every 9.6 ps. CONVST(L) can be monitored on TP17.

·5V generator (sheet 3)

IC28. IC30, IC32, D2, D4 and D6 require a -5V supply. This voltage is nol provided by the
connection from the B2/1 board, PLA. Therefore, a -5V regulator, IC27, is used to provide the
voltage from the -12V supply.

Carrier detect (sheet 3)

The receive DSP, IC24, takes the demodulated signal from the ADC and decodes it to extract data.
However, if the carrier is not present, the demodulated signal will be noise and this can sometimes
be decoded by IC24 as false data. To prevent this, a carrier detect circuit is used. This takes the
log amp signal from the Service Monitor at PLE and passes it to a comparator, IC29b. This
comparator provides a logic I when a carrier is present and a logic 0 when there is no carrier. This
logic line is fed to the FLAG IN line, pin 55, on IC24. The DSP 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 logic I when PLE pin 2 rises above 3.8V and will
switch to logic 0 when PLE pin 2 falls below 2.7V.
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FAULT DIAGNOSIS
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Introduction
These charts have been produced 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 fault area, then
proceeding through the suggested procedures, the fault will be localized to a small area of the
Service Monitor.

Safety
If it is felt 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 proceduresdescribed.

Board and module types
Within these fault diagnosis charts, references are made to the boards and modules through their
type designation, A2, A4/1, A20 etc. In some cases a later version of the board or module might
befitted to a particular instrument. The fault diagnosis instructions for the versions given in this
manual should be followed. unless a ServiceNou has been issued giving alternative instructions.

Conventions

Component labeling
Within these flowcharts, references to components on printed circuit boards are preceded with the
board identity. Individual pins of component or connections are designated with the suffix Ix.

For example:

A3 IC1l/3

B2 PLAI2,3,7

refers to pin 3 of lell on PCB A3

refers to pins 2, 3 and 7 of connector PIA 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
connections within Service Monitors 2945 and 2946 follow the following convention:

The first pin of the connector carrying the power rails will be 0 V (if
present).

The next pin will carry the most negative supply used by on the board.
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FAULTDIAGNOSIS

The other rails usedby the board will be routedthroughsu
order of increasing voltage.

For example:

OV -12V +SV +12V +35 V

All cablescarrying the power rail voltagesin the 2945and 2946 are c

OV Black

-12 V White/Orange

+SV RedIBlack

+12 V Orange/Red

+35 V Grey/Red



FAULTDIAGNOSIS

Chart 1
Charts Index



Associated CircuitDiagrams:
244991/230 (Interconnections Diagram). Pre-Power On

Checks.

VISually check
Instrument for damage

or loose items.

Are loose
itemsor-...apparent?

NO

FAULT DIAGNOSIS

Chart 2
Pre-Power on Checks

Report discrepancies
YES--~ inaccordancewith

company procedure.

Will
discrepancies
Jeopardize

"'e
operation?

YES

carry outstandard
electrical safety
checks for earth

continuity etc.

o-the
Instrument
pass the.....,
checks?

YES

The Instrument may
now be switched on.
See Chart 1 for fault

symptoms.

NO---4~ Investigate and repair
reason for failure•
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AssocIaIedCirouIt Diagrams:
Z449911230 ~ntGroonnedloos Diagrem},
Z4483O!110 (62/1 Micropl'lXlellSOrBoard}.

NOTE1.

PO'Wllr SupplyCormootion Table:

ConnectorA (To82/1 • MieroprooessOf BoaJd)
Pin 1 (N

Pin2 Pol. Key
Pina ·12V
Pin4 +SV
PinS +12V
Pin 6 Batt. VoI1age (formealll.ll'tl!Tl on62f1)
Pin 7 ONICHARGE LEOdriw. (A current
driveof 1(N ole, Of 1,aYwhendrivingLEO)

Connector B (ToRF Dilltrlbulioo Board)
I'tn 1 <N
Pin2 ·12V
Pilla Pol.Key
PiIl4 +SV
Pin5 +12V
Pilla -24V
Pin7 +24V

Connector C (To Fan)
Pin 1 +12V
Pin2 tN
Pin a Pol. Key

NOTE2.
The 'REMOTE' LEDis drtvenfrom 62/1 PLF. Pin 10 lRJPPlies +5Vand pin 9 is pulled low by 6211 1C3412
to drive111& LED. This gives approx.3V onPLF/9when the LED is active.

NOTE3.
Themicropro<:ellsor doesnotappear to be reacting to keypresses. llthe keyboard is suspeclEld, go 10
Chart6 (FrontPanelControlChecks).

NOTE4.
Thespeakerwillbe operational whendemodulating moduIa1ed slgnaIs InTx TEST,OxTESTOf Lookand
Lis1eo modes, Of whenanaudio inputIs applied 10the AF IN socket {assum!rlg Instrument 1IIters etc. are
set up COI'lllCIIy}, Additionally, the lastaselftests producea 1KHztoM from1hespeaker. (Ensure
volume is turned up),

Note5.
Whenthe Instrument powers up,111& fan will be heard to start running. Thea11enuatom will rattle to the
requin;H:l state. Thissounds like a senee of metallic clicks. Thedisplayshoukl light10a palebluecolor
assuming 111& oonlrastand brightness settings are correct. FII'laIIy, the relevant LEO(a) shouldlight
adja<;ent to the &elected lnput/ouIptJI portIs}

----.-......
YES............

am ""
=lM......

NO



FAULT DIAGNOSIS

Chart 3
Major Functions Inoperative After Power-Up

­mlcrOllfOCll8llOf Ienot
feSPOIlCling 10 key......

SeeNote3.

One or moremajol'--­after power-Il$l.

--,Supply Inoperative

YES

o

NO

l.'REMOTE',e,,,,,

y",

Swpect opemllon of
B1/11C207(aJ, TR230
or lC231 oirou~ Ill'tla&

J,
,.- Suepect output from

"""'"
demodlllatlon filt91'8.

NO ""- Go to Chllfl 43"'--~,- Clleclall_

YES

"-"",- NO
~.."

See Not94,

y",

0-,-- ~ lIp9llkar or_...
wiring to Sf.l"l\er,

T""
Yi,S

GotoClllllt 1
(Cllarts Indllx) forfu__

symptoms.

Note failum and plcl(

l8IlWant fault chait '1---->10--<
from CIlart 1, (Charts r

IndElX).

Go 10CIlart 6. (front

P-* ConIl'ol 10---->-<
Chlld<$).

"E'
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A.\llJOCl8ted Cirouit DiDgrarn8;
Z44991/230 (lnterconnection$ Diagrum).
Z44830/110 (8211 Mic:roprooesIKt6Oafd).

NOTEt.
Thekeypreu sequence foradju8llng the contrast and brightness \$ asloIlows:

PnM$ 'HELPISETUP' key.
PnM$ the greysoflkey at the top AH8 of screen five times. (This cyclesthrough the fiveSCf09f1 brightness
_I·
PI$IS the softkeybelow the top AHS key. (Screan00f'llfast may then be adjuslfld by rutstingthe variable
knob).

Ueing!tIeM d\rel::tlOrnlllCl$Elf'l settingsmaybe aIteted evenin the _nt that the currentSEIItlngs 81'9 suchltlat
noscteen textIs legible.

NOTE'.
Contfast IIOItage appean!I on 8211 8KA13, Approximat&Iy -t9V gIws faint text, while -4V gilles bold.

Tote6tI3lIghtnMa1IOIt8gas, either check that the llCI$EIf'lls seen to cycle through the fivebrightnesssettings
when the brightness soft key!s preeaed, or morethoroughly, confirm B2Il PI.R/1ls provldlng +1z.J. Then,
d!eCk actionof TR23-25by loading 82/1 PL.A12 wiIh 8 knownI'9$Istanoa (>31<9 to +12\1) andmeasuring the
IIl:lItage on PlRI2 generated by the pulldown aetlon of the tr8n$lStOrs.

NOTES.
The dispI8y 'data $hift cIook' Is8 squarewave changlng polarity6II9I'y 200,200, 2OO,3OOn8 and can be
obsel'IIed on B2Jl SKA/9.
The dlsptay 'lltart llC8tI PUN' Is 8 po$ilill9 pulse8II8lY 9mS. It can be observed with 8 stc:lmge eccpeon 8211
SKAIS.
The gate 8I'T8Y, 1055,get'IEIl'ates both1hetIfI signalsOOl'lllnuousIy and their abllenoe Ind!cateS that the gate
IlI1'aY itlI8It\$ faulty or inoperatille.
The textual 'displaydata' Is pI'OIIld9d from 8CI'98Il RAM1C83 undermicroproc:8Sllot oontrot. The 'displaydata'
may beobeetlled on 8211 SKA/11,12,ta Absence of this data couldnotonly imply 8 gate 8IT8.y deficiency,
but also 8 mIc:roprocessoJ or 1C63 communication problem.

NOTE4.
TP22 should be at 0 to -5\1.
TP24should be at app!O)Clmately -2OV.

v .
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FAULTDIAGNOSIS

Chart 4
LCD Checks (1 of 2)

lCDChecks
(1 of 2).

Adjust contrast and
brightness settings.

see Note1.

Is correct

-"""'"--attainable?

NO

YE

YE

Ignoring intiaI
powe<.,.,

effects, is the"'_e
""",,nn

""".",
YES

Is the screen
display dark
blue,whiteor

blueand
white?

,""eetee
microprocessor

software is IUlYllng.

'-!"' ~GotoGraph5. LCD
I Ch_

(2 of 2).

NO

Is the screen
dIepIev
Nook?

YES

Indicates incorrect
operation of backlight.

Is display
cablefrom
8211 SKA
connected?

YES

:-__'0

Does
changing__

brightness
",e

problem?

.... _ Display contrast and/or
YE~ brightness settings

were incorrect.

Check brightness drive
voltages on 82/1 PLR.

see Note2.

Ne'"
contrast and
brtght.....

"''''''_..
oorrect? see

YES

Investigateoperation

NO'----------~ of drive voltage
circuits. see Notes 2

and 4.

A<e-­drive­oorrect?

YES

,....
lnccrrect

display dark"... ,
NO

YE'"---------..I
Suspect display

module or wiringto
display.

ge1e """y
""""""",l ~-NO-{
(82/1 1C55

'Mel IC13).

Are display
'clock','start
scan' and

'data'signals
present?See

Note3.

YES-- .-J
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AsaocIatedCIrouIl Dlagmms:
Z44991/230~~. Diagram).
244830/110 (82/1 Microprocessor Board).

NOTE1.
The InsbUmentsoftWaItt can be il'\dUOOd to hang byvarioushardware problems.
E$S8fIliaIIy, the Inll1l'Ulnent willhangin the situatiOn wherethe mcrocrcceseor
requestsit1fOmIatlon lII1ddoeanot receive it ThIs ooukl occur, for example, while the
Instrument is wailing for irttemJpts to llignify the I.lOfTlPletion of a measurement,
wailiogfor inltIn'l.IpIl fromthe DSPor duringthe handshaking used when writing to
theEEPAOM.

NOTE.
Thegraphics dlspIays WTJ the spectrum analyzertece, barcharts and scope trace.
To eheck It the graphk:s generation cirouIttyis causing the problem, entar the
'HELPISETUP' lICl'99n. In this ecreen,thereare no graph!csand henoono
opportunity for a graphics. problam10 rnanile5lll&elf.

NOTE e.
GraphIcsaregeneratedby the OSP, (B2111C56). Havingbeengeneraled. they are
tltonld in the 'O.S.P. IIfId graphics' RAM, (B2I1 1C64). From there, the graphlcs data
is passed to the gate army, (82./1 1055),which processes the dataand passesIt on
to the displayviti SKA.
Henoe,probIem8; invOlving graphic$generatioflcan be caused by faulls with B211
lC's13,56,64l111d 55 or withCO!J'Il'I1I.lI' beIween the four devices (8211 IC57 to
IC62).

NOTE4
Displaytext (I.e.permanent cI'Iamcters) is retrieved from the llCI9&n RAM, (8211
1063),paseedtothe gate anay,(82I1IC55), whlch processesthe dataand then
pa8$&ll It on to the display vla SKA. Hence,problemsInvoMngtextual characters
can be C8U$&d byfaulls with8211 IC',13,56 and 63 or with COI'llITlUl'lioen between
the thi9& devieeli.

NOTE'.
The log wnpoutput is 0 to~ on 82/1 PLT/2,represeollng an SOdB range. In
2dEl/div. mode, thisvollllge is magniflad (x5) withrespectto 5V • r.e. top of screen.
Magnllieallon is effectedby eIoslng B2Jl IC71 (b) (x3.33)lII1d also Intemallyin the
OSP(x1.5).
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Press 'DISPLAY
HOLD' key to release

display.

YES

Is'DISPLAY
HOLD'on?

NO

Instrument software
may be hanging. See

Note 1.

One or moredisplay
data Jines inoperative,

62/1 SKN11, 12,
13,14.

YE
Is displayed
data correct,
but 'frozen'?

NO

Can data be
seenon

display lines
62/1

SKN11,12,
13,141

YES

Suspect screen R
(62/1 1C63) COfTUp
or problemswith 1
retrieval, SeeNot



FAULT DIAGNOSIS

Charts
LCD Checks (2 of 2)

LCD Checks
(2 of 2).

Suspect display1atch
pulse'missing, (8211

YE$---Jlo SK(4). This is a small
positivepulseof period

9Qu$.

SUSpect the 2dB/div.
YElS--+ magnifying circuit

See Note 5.

NO

~

18 the
spectrum
analyser
2dB/ div.

range
inoperative,
but IOdB/dlv
(anoe O.K?

NO

~

Doesdisplay
exhibit

'scrolling'
horizontal
lines, later

becoming a
blue screen?

Suspect graphics
generation circuitry.

See Note 3.

Suspect general
communication

problem between
microprocessor (82/1
ICI3), gatearray (6211
1C55) orscreen RAM

(6211 IC63).

YES

Does d~play

exhibit
vertical lines

of various
thicknesses?

suspect display 'data
shiftclock'missing,

(6211 SKN9).

Can data be
seen on

display lines
8211

SKN11,12,
13,141

Is the display
problem

retated to a
YEgraphics

display? see
Note 2.

NO

Are any
Is displayed textual
data correct. YE characters
but 'frozen'? apparent on

the display?

NO NO

YES

Suspect screen RAM
(8211 IC63) corrupted,
or problemswith text
retrieval. See Note 4.
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Aseoclated ClrouIt otagrams:
Z44991f230Qnt8rooIlllootlo DIagram).
Z4483O!110 (8ZI1 Mlcroprocessof8oaI'd).

NOTE 1.

Thekeyboard kIrms iii matrixdellClibad by vertlcalcolumns A-H andhortwnlal rows 14t
The Iayo\.It 1$shownon Chart 6.~ iii key (lOflnectsthe roIevanI: rowto the relevant
column ForGl<8mple, pl'886Ing the 'HELP!SEi'UP"key conner::tll row8 to columnH. Thls
rgeulta ill B2f1 PlH 11and 26 becoming (lOflnected. Thl$ then pulls82/1 1C3614 and1C39/4
low (0.1\1) 1181'R11 1$tumad on, 0thlIrkey$8I$deooded ill aslmilaffashlon.

NOTE2.
82/1 TP10 bec::omae the keyboard ir1tenupt.
l.Qw.. key prassed andvice V8nllL

NOTE3.
IC29ga1es \he keyboard irItemJpt. 1C28 turns off the Irtt&rrupt after approx. 700uS
by lTIicroptoceeso request.

NOTE4.

82/1 TP9Is genenlIIy busy with variou:8 interrupts. However, it is possible to identify the
keyboard androtary irlIemJpt8 on top of the beekground aetIvtly. There Is least background
acIMtywhenilllhe HELP/SETUP screen.

NOTE5,

+5'1is suppll9d to the rotary by 82/1 PLH/1, Whenthe rotaryis turned, squarewavesare
returned 00 PLHI5and e.The phaserelatlornlhlp of the twosquarewaves indlcate61he
directionof rotation:
PlH/5lagglng .. cIockwlsa.
PLHI5lelldlng.. 1UItk:lockwlM.

$\l$pllet 8-10·3 u.
coder IC39 on 82/1. 0

NOTES.
ThespeakerVOLUME controlSignalIlI1tef$ 81/1 on81(1 Pl.HI3. IteontroIsthe gate voltage
of 81/1 TR23O, whIcl:l ads all a variableffllJistor,
The SCOPE verticlIlshiftcontrolprovides a d.c, offset Signalto 81/1 IC204(a)/3 via 61/1
PlH/1. Thlsoffset 1$added to the seopeSignal.
TheSQUelCH oontroI voltage entenI 81/1 00 PLH/2and Iea.velI directlyon PLB/8to 6211
PlM(8l1ftet wtlIch It 1$read by B2f1 !C44 AID converter.

s,_
"De-bounce' elreult I---->IO{

(IC17) on 82/1 .

Suepm 8211 IC28 1.-........0
or 29. 58e Note 3. F" ••'

YO

Su.pel:t 1C26 eireult... "0
eres on8211. ..............'
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SU'pllel 8211 1C35
or resdlng of

Interrupl by 1C13/41
and 1C131

2,4,8,8,1 1,13,15.17.



FAULTDIAGNOSIS

Chart 6
Front Panel Control Checks

FrontPlIInel
Corrtrol Checks.

Su~ ...Irlngto
kJlClbS Of leleven!
clroult areas on

BII1.S8eNoIe6.

o

Go 10 CIIBrt I
L----~01 (CIlllJ'lf iI'Idex}lor

fuMe!" symplClfM.

, a

o See Note 5.
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__ ClraJ~Oag:arro:

Z44991/230 Ontertomeelioos Clagam).
Z4483lY110 (8211 McroprocessorIloB'd).

H G

8 CJ

7 CJ C

6 CJ C

5 CJ C

4 CJ C

3 CJ C

2 CJ C

1
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FAULT DIAGNOSIS

Chart 7
Diagram of Keyboard Matrix Configuration

ExarrpIe:
i<ey rrarked in blackshOOs
lines5 and C toge1her.

F E D c B A A

LJLJLJLJLJLJ
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FAULT DIAGNOSIS

Chart 7
Diagram of Keyboard MatrixConfiguration

8<lln]:lIe:
Key rrerked in tjack sha1s
linea 5 and Ctoge1her,
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As800iated ClrouitDiagrams:
Z4G91/230 (Interoonnec1:lon DIagram).
Z44991/121 (Powef SupplyModule),

NOTE 1.
f'Ql¥8( Supply Connection Table:

eoonectorA (fo 62/1 • Microproo8S8Ol' Board)
Pin 1 rN
Pln2 PoL Key
Pln3 -12V
P1n4 +5\1
Pln5 +12V
PIne Batt.Voltage (formeasuremenl on 82/1)
PIn7 ON/CHARGE LED drive. (A current
drive of 1rN ole,or 1.8V when drMng LED)

eoonector B (fo RF DiWibution Board)
PIn1 rN
P1n2 -12V
P1n3 PoLKey
Pln4 +SV
Pin5 +12V
PIn6 ..12V(onlywhhconnector onl)
Pin7 +3lW (onlywithconnec:toronl)

Connector C (ToFan)
Pln1 t12V
PIn, rN
Pln3 Pol. Key

NOTE 2.
Inmos1 cases, the Power Supplywill not runup to voltagewhen all loadsare
removed. HElI'\O$, remove alllhe loads {Conneclors A10OJ inrum.
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FAULT DIAGNOSIS

-­""""'.

Chart 8
Power Supply Checks

Remow pow« supply
bads by IfllTlwing

j->'o--~ COI1Il8CIor8 CONN A­
S and C InUJm.See_.

-­_of_
IlUflPlY outp.I lJ.g.--,------~01--........­

lmIvktlaIlDar:la oneby
onetofind reapclllll;lbla

k>od.

NO

Check Ihalltle DC
r- -Ill8lec1orswlldlls oot "'---"c>-{

ol::I8ll'ucledfrom eilhlJr I"'"
l.t llll t.YopoeItloos.

'''­....... PSV
+VEand-VE
!~Inthe

range11 •
3W7

Sll8pect lnatrument
DC00\'llllldQr. in-lloe

10A-Tfuee or ....ve
ON-oFF-CHARGE-,

NO

''''''AC......
PSV

ComE?

5·17



AslIooietedCiroult D1llgram&:
Z44991!230 (lnter00nnecti0n8 Oillgfllm).
Z44829I923 (A3 2nd and 3rd MIxer Board).
Z4483OI103(A4111o.7MHzIF).
Z4<I83O/110 (82/1 MIcropl'ocessorBoard).

NOTE1.
SeIecl:SPECANAmode. Selectrequired S&MooMonItor il'Iputport. Set Servloe MQnitof RES 6W =
AUTO.
If ANTENNA port is selected, set Service MonltatREF LEVEL,. .2OdBm. Apply a CWsignal at •
20dEIm to the ANTENNAportand set the Setviee MonitorCENTRE FREQto the frequency of the
InputSignal.
If N-TYPEport is seIeeIed, set Setvic&MooitotREF LEVEL,. +&:IBm. Applya CW signalat +&:IBm to
the N·TYPEport andset the SeMoe MotIItot CENTREFREQto the frequency of the Inputllignlll.

ITSHOULDBE NOTEDthat thillll8l upprocedure requests II. partk:ulsr SPECANAREFLEVEL If
the pRl(l$ll$ of setting !hill REf LEVEL causes correct1unctionaIity to retom, it ill probable that the
IrIlltrumenI: is fautIyover only partof its input 1'll.f'Ige. In thillsituation, go to Chart 11 (Receiver Input
LevelRanging Checkll) toverifycorrect op9fationover the anlJre range.

NOTE2.
For S8IviceMonItor CENTRE FREQ,. 111MHz,REFLEVELS all per Note 1 and no Inputsignal:

RES 6W NoiseFIoorwrt Top of screen,
300Hz -77dB
3l<Hz ·14dB
30KHz -64dB
300KHz -51dB
3MItt 45dB

NOTE3.
A low noille ftoot uaualIy indiceltellthat there is lowgain in the faOOiver, a fault with the A4/1 log amp
cirouIt at a fault with the int8l'pl"etation of the log ampoutput voftage on the MicroprooesllOl" Board
(a2/1).
A high noiseftoot usuallyindicalelllhat a IooaIosclllatatIIIunlJtable, there is a faulty (noisy)device In
the I'eCleivIM path at thatan UI'IWllrtted IFfrequen<::y Isbeinggenerated somewhere In the IF stlip.

To IIMISllgatebothlhellefaults, follow the inWl.IOtiotlll of Chart10, Iooldng foroorract gains and noise
1Ioor Ievetll. Additlotlally, when Iooldng for unwantedIFs,see if the problemramaittSwhen the input
lllgnaI is remowd. If so, follow Chart 10withno input signal, to seeat what point in the I.F.strip the
urrwantedI.F. is beinggenerated.

NOTE....
VoI\agellseenon 62/1 PlN andA4/1 PLA lot the different RES Pm:
RES 8211 PLN/l1 16 15 14
6W MIl PLAI 5 6 7 8
300Hz OV OV 011 fill
3l<Hz rN OV 5V OV
30KHz OV OV 011 011
3CIOl<Hx fill 5V 011 rN
3M1U rN 5V OV OV

NOTE5.
The IF bandwidth is initially daflned to be approximately 3MHzat the 79.3MHzIF by the tuned loadsof
A3TR3 andIC2{3. The bandwidthis then further reduood by setecting one of the five 10.7MHzIF
fllterllon MIl.
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FAULT DIAGNOSIS

Chart 9
Spectrum Analyzer Function Checks

SpeClrum Analy..'
Functlon Chech.

Go 10 Chart 10
(Racalva. Routs

Chech).

SuspeCI took n
Liaten mode 01
"p.,.~on. Go 10
Chart12(l+L

Checks).

FoUl vidal> tille ...
ar. avaUable, wllieh

>->
.,. a"1<>msllcaUy
and individually

..Ieoled according
10 ttle ohoun

SPAN.

Cha<>k oper.tien <>1
flllers. (B~/1

TR211.29,
Cl~~-1~5).

o

VES___.

j.--><o
Go 10 Chart 45

(f'roc...illg 01 Log
Amp Slgnal

Checke).

1
SuapeCI6211 le53
(If microprco&t8o.

o<>ntl'ol.

1

S'u. NoleS.

Vary lh.. frequency
(II !he Input .;gnal
about tho;> nom;nal
CENTRE FREQ.

Obu,". M/1 PLA
using a ,,,,sclfllm

analyse, and
s"ltable p.ob".

Suspect wiring from
62ft PLN to A4{1

PLA.

'"
Su.p"ot ,.,ol.y toeal

oscillator. Follow
-0 Chart 10. with

parlleular an"nUon to
IF and LO pUlllin.

1
U.. Chari 10

(R"eelv", Route
Check.) to

examine .ignal
I'url!i....

Is signal ou'
(If lock "'.,,.,
ncnslv"

ph....
00*,,1

'I
Gn to Chart 1

Fa\,llt liea on 11.3 0' (Cha'lil Index) 101
pOtalbly A2. ItIlll'1e,faull

symptoms.

o

V"rify M/1 roullo
swilehillg "nd mil"

operation. Go to
Chart 22 {A41l

Checks).

Is lhe
freque,.,cy
respon..
\faced out

approximalely
3MHz?

YES--t>

Faull Ilea en 11.4/1.

10411 IC2
faull.
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AssocIatedClroultDIagrams:
Z449911230 (Int9r<XJnrlectlo Diagram).
Z448291922 (A2 InputMixerBoard).
Z44829/923 (AS 2nd and3fd Mixer Board).
Z4483OI103 (A4I110.7MHzIF Board).
Z4483OI163 (A11/1lnput SwItching Board).
Z4483OI110 (6~1 Microprocessor Board).

NOTE1.
The log ampoutput: Is 0 to 5V on 82/1 PLTI2, representing an SOdB range. This 'raw' displaytrace may
be observed on an oscilloscope, with a tlmebaseslmUar to the ServiceMonitorsweep speed (Initially try
1OmSJdlv). Thus,a signal correspondingto 'topof screen'will peak at +5V on the oscilloscope.

NOTE2.
This Is not a true 'dBm' measurement, but simply the signal level measuredon a spec;tnlm analyzer
usinga zeroloss probe.

NOTE3.
The ANTENNA inputconnectoris routed directly to A11 (bottom side RFtray) via a seml-rigld cable.
HfNIfJNf1{, the N·Type connectorIs routed to A11 via a 20dB pad mounted directly behind the cormector.
This pad, togetherwitha edB splitter on A11 (through which the N-typesignal passes), accountsfor the
26dBdifference in level between the ANTENNA and N-Type Inputsignals.

NOTE...
The receiver Is being swept overa 1KHzspan. Therefore, to observe any of the swept I.Fs, use a wide
span and/Or wide resolution bandwidth filter on the extemalmeasurement spectrumanalyzer.

NOTE5.
ThIsIs a true dBm measurement.
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Chart "5 (1\2{1 ..
Pl"OClIlIISing Qltog

Amp Sigllllll CIl«:ke).

Rejoin RF Unlllrom
A2 to A:3.

Susped: M{1. Gc>to
Chart 22 (Mf1 Boud
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FAULT DIAGNOSIS

Chart 10
Receiver Route Checks

SUepeet NJ. Go to
Chart 21 (AS Soard

",-.

_.....
a_.

8111 up lnetnlmenl •
P8l'Cnarl.9 "1018 1.

Set SPEC ANA SPAN
..1KHz.

1
Undo eemi-rI\lId CIIllle

COIlnectioginpI.It
atlenulllor (MIl to J>.2

(lop8id& RFtray) at
A:lend.

1
1$ tn.lI1gnal Undcl....,,~rIgld ClIbIll

"""'" COIlrnoc:t!llll A11Il

{ lItl«ll.llltot (at Rejoijn seml-l'igid I---> (bQttIlm 9lde RF lnIy)-- _.
to lnpl.It att."uatol'

lreq.) approx. (A2.1) at all8l1Ul1tor
.3QdBm? "".

."'.~ r~from ",,11l
Rejoin eeml-l'lgkI ". (al d98fIlld Rejoinaem~rIgld

tablll. 1!1p1llffeq.)
_.

........
1

-aoeee

1
Suspect a1t8l'lUBtO!

undo eeml.figid CllbIe
connectingrelevant

open RF link from All. (1).21) or semIrigid InptJI con_ to
"M. from Alll. Go III 11.11/1 (botttlm side

SlKI Note4. Clwt30(A21 AFtrav)alAl11l

1
AII-1lI'lUatOr ctleck8). "".

lathe
1& !he signal

1359.3MHz
level from-,- '"""00"_

Im~
oonnector (at

(h! IF 0<.11) d8Si!'iKllnput....... lI'eq.) apprO)(.-, ."""""
See Note 5.

T 1
Rejoin AI" Hnlo: ltom R<ijoln semi·rlgld Rejoin &emH1gld

A21oA3.
_. _..

1 ~
Suepeel Allll 01

S<ISjl<!ICI 112.. Go 10 semi rlgld from susp$Cl wlnngfrom
CIIart 20 (Al! Soan! Al111. Gate ctIart fronl panel CQI1_

Ch&cke). 27 (Input SwitcIllnl,I 10Al1/1. Sell Note 3.
80ard Ctleckll).

If the log
llI'fI(loutput
~oo

8211 PLT/21
See NOIIO 1.

NO

Fault lies In topeide AI"L_
tray. RemovetOjl8i<le f

RF tray lid.

1<--------".

'''"10.7MHz
eilJll'lllllYel00 M >CD
(toM/1)

'""~-2dElm? Sell
NoI"2.

Rejoin AI"link frcm
A2lC A:3.

Suspect B2Il. Go 10

C!'Ii!II145 (8211 lL-yES
Pf'OOHSing of Log I'"

Amp 8IgnaI CIIeCks).
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Associated Clroult0lagrllilT\$:
Z44991/230 Qnterool1l'ledio Diagram).
Z4483O/163 (A11/1lnpIASWiIching Board).
Z44829/892 (A21lnplAAtlenuator Board).
Z44829f922 (A2lnpIAAmplifier Soard).

NOTE1.
SeIEK::t ServIceMonitor SPEC ANA mode and required input port (N or ANT). Applya 100MHz signalto
the cholIen port at a levelof -2OdBm it the ANTport is selactOO, or +&dBm for the N-TYPEport.

NOTE2.
The ll8Illlitivily of the ServiclJ MonitorIs dk:tatOO by the aetlings of the inputattanuatOffland the 20dBinput
ampl!fl0r. Theattenuators comprise of a switchable 10dBpadon A11/1 andswitcllabla 20dBand 40dB
padllocated~ in the InpIAAttenuator assembly (A2l). The.2OdB inputampIffier can be bypassad
to provide a OdBthrough route.

The ANTENNA input is rotItI'ld difflCtly to the receiver. However, tha N-TYPE InpIA Is routed via a 20dB
padmounted dlfoollybehind theoonnector and a MB splitteron All. Thus,the N-TYPEport15 2&:tBless
IIel'lShlve than the ANTENNA port.

In Tx TESTmode, the Instrumentautomnges according 10 ii's measurement of the inputpower. However,
In SPEC ANAmode, the Input level ranging il wholly spooified by the requested SPECANA REFLEV.
this can be I.IIBfuIwh9n fm!It finding as particll!ar inputattenuatorl amplifletconlIgumIions can be chosen
by selectlng the relevant REFlEVEL as pel' Table 1:

TABLE1, INPUTlEVEL RANGING SCHEME.

SA REFLEVf dBm
ANTENNA N-TYPE
+30 +56
+20 +46
+10 +36
o .26
-10 +16
-20 ..
-30 -4
-40 -14
-50 -24

INPUTAMP
o
o
o
o
o
o

.20

.20

.20

INPUTATTN.
-60
--40
--40
-20
-20
o

-20
o
o

All/1
10dBPAD

o
-10
o

-10
o

-10
o

-10
o

NOTE3.
Measuffl the signa!!awl fromthe InputAttenuator (A21). This!'T'lElalll.lt8 pointFOllOWS the -10dB
padon All and the InpIA AttBnuaior, but PRECEDES (and 15 thBmfore unaffected by) the inputamp/IfIBr.
Vary the SPECANA REFLEVand chBcl<: that the Inputsignal15 attenuated according to columns4 and S
of Table1. Forexample, for a REFLEVof 0d8m (with ANT port selected), the meaSl.ll'9d signalshould be
-2OdBm - 20dB-1OdB'" -50dBm. AiilmembBr the extra26dBaItBrn.lation on the N-TYPE port1 (See
Note2, pam 2).

NOTE4.
Measure the signa! lewI on A2 C11 wiItl a zero loss probe. this mBllSlll'BlllellpointFOllOWS all the
attenuators ANDthe inputampUllar. Varythe SPECANAREFlEV and chBcl<: that the inputsigna!is
modIftBd aooording to oolumns 3,4 andSof Table 1. Forexample, fora REFlEV of.3QdBm(withANT
portSBIooted), the measured signalshouldbe-2OdBm +2OdB - 20dB - OdB '" -2OdBm. RemBl1"lbeJ the
extra26dBattenuation on theN-TYPEport! (See Note2, para2).

NOTES.
Measur&the signa! levelfromthe InputSwItching Board(At lit), This rnBaSlJrament pointFOllOWS Ihe
•t OdB padOf! All/I, but PRECEDES (and15 thereforeunaffected by) the InputAtleouator and Input
ampliflet. Varythe SPEC~ REFlEV andc/lect( that the InputsignalIsattenuated aooording to column
Sof Table1. Forexample, for a REFlEV of OdBm (wiltlANTportselected), the measured signalshould
be -2OdBm -lOdB '" .3QdBm. Remember tha extra 26dBattenuatlorl on the N-TYPE port I (See Note2,
para 2).

Nofault found with
Input Ranging
SCheme. Go to

Charts 1 Of 45 for
further fault
symptoms.

If-YES



FAULTDIAGNOSIS

Chart 11
Receiver Input Level Ranging Checks

Recetver InputLevel
RangingChecks.

set up Instrument as
per Note 1.

see Note 2. Undo
semi rigidcable
connecting input

attenuator (A21) to A2
(topside RF tray) at A2

."".

see Note 3.

Rejoinsemi-rigid
cable. Remove topside ~~YE

RFTray lid. See f"'"
Note4.

Oatha
m.......

signal lev&ls
agree with
Table 1 for

aDAEF
LEVels?

Rejoinseml.rigid
cable.Undoseml-rigld

cable connectlng
N,,,-.-,~A11/1 (bottom side RF

,.... tray) to Input
attenuator (A21) at
attenuator end. see

Note 5.

Do"'" Do"'"
Suspectoperation of

measured measured
lOdB pad on Ai1/1.

signal levels signal levels
Go to Chart 27 (A11/1
InputSwitching Board

YES agree with agreewith 0
Checks). Also check

Table 1 for Table 1 for
all REF all REF

condition of wiring

LEVels? LEVels?
from front panel to

Al1!1.

NO YES-
Suspect Input

SUspect operation of Attenuator (A21). Go
A2 +2OdB Input to Chart 30

amplifier. (Attenuator Checks) .

.
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Aslloc:iated CIroult 0lagnu'nlI:
244891/230~~ Diagram).
Z4483Oi087 (A9l1 2ndand 3rd LO Board).
Z44829I83O (A10 90MHZ Swept LO Board),
Z4483O/118 (81/1 AudIoPn:lces&or Bclafd).

NOTE 1.
select Sf'ECANA look and U8ten fl'lOde with SPAN..1MHl-and RES BW=AUTO. Removetopside AFtfa}' lid.

NOTE2.
Ills lISllOOl8d that the llOMHz LO worIIs in normal SPEC~mode (i.e. Is et e level otOdBmon A10 PLCat a1lxed
hqUlll'lC)' of aoMHz). Itnot, go to Char126 (3rd LO Checks).

The principleof I..Dok and U8ten mode Is that the 90MHz3rd LO is swept. The opellItlon is split into twophaMs. !n
the fInIt, the A10 PLA/6~ controllineopen$ SWitCh A10 1C3(a), Thisbreaksthe phase IocItlngof the veo and
ll'lal«M It run free. SimI.lllaneDual, the A10 PlE ramp signaldrives the VCOvaractordIr9clIyto modulatethe VCO
(l\IIitI" the requir9d span.
In the lllilODI'ld phase, bo\tl swItcl'I88 A10 1C3(a) and (d) closEt,1hefeby allowing the veo to lock back up 10the
QOMHz reIer8rlCe Signalfloo1 A911 ,(onA10PLB)and the SWlI8P Signalto the varactorIs a steady voltage.
1'l'IeNfor8, it normal SPEC~mode 18 O.K. (whk:honly operates in phase two), \hlll9 must be a problem with the
unlooking of the loop,Of modulation of the A10 01 varactOf.



FAULT DIAGNOSIS

Chart 12
Look and Usten Function Checks

Lookand LIsten
Function Checks.

Doesthe
fault also
occur in
normal

SPEC ANA
mode?

NO

lathe
90MHz

signal on
A10PLC_n,

over a 1MHz
epen at a
Ieval of
awo><,
OdBm?

NO

Suspect normal
SPEC ANA operation.

YE,S-~~GoroCNn9~PEC

ANA Function
Checks).

No Fault Found. Go
YES-~~ to Chart 1 (Charts

Index)for further fault
symptoms.

Suspectoperationof
A10 IC3(a) and (d) +VE

swik:hes. See Note2.

Suspect sweep control
signalfrom A9j1 PLH.

.,.
NO

Is the
squarewave

signal on
A10 PlAl6

approx.
5Vpk·pk with

period
2OOmS?

~--'YE

Set up Instrument as
per Note 1.

Is the ramp
signalon

A10IC1(a)/1
epprox.

SVpk-pk?

NO

Is the ramp
signalon
A10TP1
approx.

5Vpk·pk?

YES..
SUspect operation of
A10 IC1(a) unity gain

b_.

SUspect veo sweep
>-",,--~ signal from 81/1

PlE/3.
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AMociIltGd C1rou1t DIagrams:
Z44991f230 (Interconnections DIagram).
Z448291891 (A2O OutputA1tenuator).
Z448291'925 (A6l1 OuIputAmpllfierBoard).
Z4483OJ(lQ7 (A9J1 2nd and 3rd LO Boald).
Z4483O/163 (A11/1lnputSwltchIngBoard).
Z44830113S (A12J1 DuplexMixerBoard).
Z4483O!100 (A1311 DuplexLOBoard).
Z4483Ol101 (A14/1 DuplexLOControlSoard).

NOTE1.
Select AxTESTmode. Selectdesired S&rvloo Manitoi' output port. S&tdesiI'llId RFGENfrequency. EnsureRF
GENlsON.
II BNCoutput is selected, set ServIce MonItorRF GEN LEVEL,. 0dSm.
If N·TYPE portIs selected, set ServiceMonitorRF GEN LEVEL" ·2&lBm.

IT SHOULDBE NOTEDthat this set upprocedure requests a particular RF GEN outpullevel. If the procl:l$S of
88lling thIat9llt IIMII cau:ees correct functionality to return, it is probablethat the Ifl$tnJlllGl1t is faulty over only partof
itSoutput level range. In th!lIsituatlon,90 to CIlal115 (Signal GenemtorOutputLev&! Ranging Chucks) to verify
correctoperallonoverthe range.

NOTE2.
Follow Chart 14, withpartlcuIarrateml'lOEl to slgnallrequencies.

NOTE a
Follow Chart 14, withpartlcuIarreferanoa to signalpurllles.



FAULT DIAGNOSIS

Chart 13
Signal Generator Function Checks

Set up lnlllrument 88
per Note 1.

Go 10 Chart 14
(Signal Generalor

Route Checks).

GotoChart 14_G_
fb.Ita Checks).

See Nole2.

Go 10 Chart 14
(Signal Generator

AOUlG Checks).
See Note3.

I'---YE

I'---YE

I'--~YE

NO

NO

NO

Go to Chart 16
{SignalGenaratorNIl 10----.

""","".

Go to Chart 17
(SIgnalGenerator FM....---·YE

Checks).

NO

1
Go to Chart 1 (Charts
lfldex) for furttleffault

&ymplomll.
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Associated CircultDiagrams:
Z44991/230 ~nterconnectlons DIagram),
Z44829/891 (A2O Output AttenuatOl').
Z44829/925 (A6I1 OutputAmplifIer Board).
Z44830/097 (A9l12ndand3rd LO Board).
Z44830/163 (A11/1 InputSwitching Board).
Z44830/135 (A12/1 DuplexMiKel' Board).
Z44830/100 (A1311 Duplex LO Board).
Z44830/101 (A14/1 DuplexLO COntrol Board).

NOTE 1.
ThesignalfromA12/1 Is at th0 RFGEN FREQrequested on the front panel. The level of the $lgnal le
approximately -16dBmacrossthe barn:l.

NOTE2.
Approxima1e lligrlaIleveIs(mdesired outputfrequency) fromA11/1:
N-TYPEoutput port se1e<::tfId: -&IBm.
BNCoutput portselected: Odem.

NOTE 3.
Remove1he ouipUi atlenuatof from ihe chassisby UI'lSCI'&Wing th0 two retaining SCl'&WSandthe SMA
connection 10A11/1 (bottom RF tray). Do not T&rI'lO'IiI input semkigid cable. Suitably support
attenuator for nexttest.

NOTE4.
Thesignalfrom A13/1 i$at a frequency 1280MHzabove itle RF GENFREQ requesied onihe front
panel(i.e.in the range1280.4MHz10233OMHz). The laVal is approximaiely +7dBm.

NOTE 5.
The 128OMHz2nd LO Is routed1romA911 10A1211 ihrougtl a hole In th0 RFirayfrom top tobottom
side,> Theflexiblecabl91s soldered to A12/1 underthe RFcover,makingaCOOS$ 101hatend very
difflculi wiihoutremoving the cover, The correct 1280MHzlevel is approximately -13dBm,
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SUlIj)9d out;lUl
ooonector or semi-rigid
t-ern A111l to oUlput

COllnec!or.



FAULT DIAGNOSIS

Chart 14
Signal Generator Route Checks

SlgrialGaner8lor
Route Checllll.

Unc.ID semi-rigidCllbl$
ccnrMtCtlng A12/1

(bottom side RF Tray)
to A6Il (top side RF
Tray) at Al:?1t end.

,---YE

Rejoin semi-figid_.
Ufldo Hml-rfgld~
COOI'IlICling All/I (lOll
side RFTrayllo A20

(Unit undersld$) at A2{l

"""

YE

Islll& BlgnaI
fmmAll'Jt.""'"
I_I? 8"-"

Rejoin 9llml-ligld
r-D->jC8ble. RlImw$ bottom

RFtray ltd.

Urnk> semklgid eabllI
from A11/1 (bottom RF
tray) to MleetltdOIJ!l;Iut

connectoraI A11/1

""

1
Suspect MIl l»/lI'd
or$$ITli>tig4d from

MIt. Go to Chart 23
(MIt B<:>I!I'd Test).

Suspecloperation of
Al2/1. Go to Chart 28

(AUn Soard
Checks).

Suspect operatlonof
2nd LO Go to Chart

2& (A9{1 2nd LO
0-0).

SUspect op«aIlon of
Dup/elllO Go to

Chart 29 (Oupl9X La
ChW\$).

,---~YE

; Suspect 0UIpUI:
or semi-<ig!d

Al1/1 tooulput
_M.

Suspect Al111. Goto
Chart21(Al1/11npul: .........VE

Swltctling8olII'd r
0-0).

Rejoin Slll'I'll-rigld
cable. RemoVll A20

attenualOf.
5eeNole 3.

Suspect atte!lUlllor
l-'~-->l(A20).Go toChart30

(AttllflUlllor Cheeb).

5-29



Associated CircuitDlagraI'n:
Z449911230 (Interoonnectlons DIagram).
Z448291891 (A20Output Al:ternJator).
Z44829/925 (A6/1 OutputAmpllfier Board).
Z4483OI163 (A11f11nput Swltchlog Board).

NOTE\.
Select Ax TEST mode. Se!eClrequired output port. Sal desired RF GENfrequency. EnsureRF GEN Is on.

The signal genenstor output !evells dIclatedby throo fedors. These are the A11f1 output 1OdS pad, the A20 Output
Attenuator and the variable gainof the A6 OutputAmpUfler. The Output Amplifierprovidesa lloo level adjustment over
an epproximete 10dSrange (+5dBmto -5dBmon theM output). The A6{1 Output AmplI!\ef and A20 Output Atlooualof
are both softwarecalibrated and the celeshould be ob&eIwd toranomalieS befom the hardwareIs coodernned. Acooss
to the caIs f0qUires a password.

The N-TYPEpori oontainsan integral20dB pad and is routed Yla a &lB splitter on A11/1. H8flO&, the maximumoutput
IewIffom the N-TVPEpori is 26d81e$S than that from the BNC output port.

NOTE 2.
On a caIlbrat0d 1nstnJr'nElnt, the output I6veI from Ml1 is betWeen approx. -5dBmand +5dBm. On an uncaIlbrated
Instruroonl, the I6veI maybe upto 5dShigher1han this. Usinglhe rotary knob, vary the signal generatoroutput level
over lls whoktrange and observe the signal from A611 (al the chosen output frequency) cyclingthroughlls 10dB range.

NOTE 3.
The incorrect output from AM may be due to an A6Il problem, or a fault earlier in the signalgeneratorchain. If A611Is
~, go to Charl23 (A6f1 Checl«l). Otherwise, go to ChaIt 13 (Sigoal GeneratorRoute Checks).

NOTE.
lJneerewthetwo plain sIolle<l screwsIn the top of the allerlualor, Then, undo the SMAOOl'\!ltlCtion to A11!1 inthe
bottom slde RF tray. ThIsraktases the attenuator fromthe chassis. Withthe semkigid cable from A611stillconnected,
ceenect e spectrum ana/yZeftothe dIsconneclad SMA pori (wastoA11!1). SEECHAPTER 2. ('ACCESSAND
LAYOUT') BeFORE REff1TlNG A20 ATTENUATOR.

A20 ATTN Al1f1 toea
STATE PAD STATE

o 0
o ·10

·20 0
·20 -10
-ac 0
-40 ·10
-ec 0
-60 ·10
-ec 0
-ec -10

·100 0
-100 -10
-100 .10

A6110jP
LEVEtJd8m

.5

.5

.5

.5....

.5

.5

.5..

.5

.5
~

NOTES
The slgnallewl from A20 Is dlctaledby the settingsof the A6Il Output Amplil!er and, of course,1I1e A20 Output
Attenuator itself. These settingsaredictaledby the requested 0Ul(lut level. Use the variable knobto alter the RF GEN
LEVELand ehecl< that the output from A20agreeswith columns3 and 4 of Tabla 1.
ForexamplE!, for reqUElSlOO output of -45tlBmon BNCport, expect to see +5d6m - 40dB'" -35dBm from A20.

TABLE1.

REQUESTED
OjP LEVELIclBm
BNC N-TVPE
+5 -21
-s -31
-15 -41
-25 +51
-35 ~1

-45 -71
-55 -81
-ee ~1

-75 _101
-85 -111
-95 -121
-105 _131
-115 -141

NOTEtt
At the IronI panel, the output signal has undergone processing by A611, A20 and the 1OdS pad on A11/1, as par
ooIumns 3, 4 and 5 of Table 1.

NOTE 7.
Inspect (or test) cabling from A11/1 to front panel connector. If no fault is found, proooed to Chait 27 (A11/1 Board
Checks), payingparticUlar attentionto lhe operationof the 10dS pad.

No fault found. G

Chart 1 (Chart
IndElX) for further

""'~-
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FAULTDIAGNOSIS

Chart 15
Signal Generator Output Level Ranging Checks

SignalGenerator
OutputLevel Ranging

Ch_

Set up Instrument as
per Note1.

Undosemi rigid cable
fromA6/1 (topside RF
tray) to A20 (bottom

side).

Rejoin sem!·rigid
cable. Remove A20

attenuator as per Note
4.

_the
signa/level
from A6/1
1"­
"""'"' ""llagreewllh

Note>?

NO----,

Go to relevantchart.
See NoteS.

,---YES

Reptaeaettenuetcr.
See Note 4.

eeeeee
signal level

from A20 (at­output fTeq)

.....­_"
NO---,

S__

attenuator. Go to
Chart30 (A20

Checks).

,---~YES

No faultfound. Goto
Chart 1 (Charts

Index) for further fault

'-=a

NO'---,

SuspectAl1110r
cabling to front panel.
Go to relevant Chart

SEleNate 7.
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FAULT DIAGNOSIS

,
Go to relevant chart.

SeeNot&3.

NO----~

SuspectA20
attenuator. Go to

Chart 30 (A20
Checks).

NOI-----..,

Undosemi rigid cable
from A6j1 (topside RF
tray) to A20 (bottom

side).

Set up Instrument as
per Note 1.

SignalGenerator
Output LevelRanging

Checks.

Suapect At 111 or
cabling to front panel.
Go to relevant Chart.

See Note 7.

Rejoinsem!·rigid
cable. Remove A20

att&rluatoras per Note
4.

Chart 15
Signal Generator Output Level Ranging Checks

NO,-----.

Reptacaattenuator.
See Note 4.

,..-·----yES

/No faultfound. Go to'
Chart 1 (Charts

Index) for further fault

symptoms. ..,j

A20 ATTN Al1f1 ioea
STATE PAD STATE

o 0
o ·10

-20 0
·20 -10
-40 0
-40 ·10
..6Q 0
-60 ·10

..so 0
-so -10

·100 0
-100 -10
-100 .10

A6110jP
LEVELiclBm

+5
+5
+5
+5
+5
+5
+5
+5
+5
+5
+5
+5
-S

NQTEtt
At the IronI panel, the outputsignalhas undergone processing by A611, A20 and the 1OdS pad on A11/1, as par
ooIumns 3, 4 and 5 of Table 1.

NOTE 7.
Inspect (or test) cabling fromA11!1 to franl panelconnector. If nofault is found,proooed to Chait 27 (A11/1 Board
Checks),payingparticUlar attention to lhe operationof the 10dS pad.

Associated CircuitDlagraI'n:
Z449911230 (Interoonnectlons DIagram).
Z448291891 (A20Output Al:ternJator).
Z44829/925 (A6/1 OutputAmpllfier Board).
Z4483OI163 (A11f1 InputSwltchlog Board).

NOTE1.
Select AxTEST mode. Se!eClrequired output port. Sal desired RF GENfrequency. EnsureRF GEN Is on.

The signal genenstor output!evells dIclated by throo fedors. These are the A11f1 output 1OdS pad, the A20 Output
Attenuator and the variable gainof the A6 OutputAmpUfler. The Output Amplifierprovidesa lloo leveladjustmentover
an epproximete 10dSrange (+5dBmto -5dBmon the A6 output). The A6{1 OutputAmplI!\efand A20 Output Atlooualof
are both software calibrated and the cals should be ob&eIwd toranomalieS befom the hardwareIs coodernned. Acooss
to the caIs f0qUires a password.

The N-TYPEpori oontainsan integral20dS pad and is routedYla a &lBsplitteron A11/1. H8flO&, the maximum output
IewI ffomthe N-TVPEpori is 26d81e$S thanthatfromthe BNC outputport.

NOTE 2.
Ona caIlbrat0d 1nstnHnsnt, the output I6veI from Ml1 Is betWeen approx.-5dBmand +5dBm. On an uncaIlbrated
Instruroonl,the I6veI maybe up to 5dBhigher 1han this. Using lhe rotary knob, varythe signalgeneratoroutputlevel
over lls whokt range and observe the signal from A611 (al the chosen outputfrequency)cyclingthrough lls 10dS range.

NOTE 3.
The incorrectoutputfrom AM may be dueto an A6Il problem, ora faultearlier in the signal generatorchain. If A611 Is
~, go to Charl23 (A6f1 Checl«l). Otherwise, go to ChaIt 13 (Sigoal GeneratorRoute Checks).

NOTE 4.
lJneerew the twoplain sIolle<l screwsIn the top of the allerlualor, Then, undothe SMA00l'\!ltlCti0n to A1111 in the
bottom slde RF tray. ThIsraktasesthe attenuatorfromthe chassis. With the semkigid cable from A611 stillconnected,
lXlflI'lICl8 spectrumanatyzer to the dIsconneclad SMApori (wasto A1111). SEECHAPTER2. ('ACCESSAND
LAYOUT')BeFORE REff1TlNG A20ATTENUATOR.

NOTES
The slgnallewl fromA20 Isdlctaledby the settingsof the A6Il Output Amplili&r and, of course,1I1e A20 Output
Attenuator itself. These settingsaredictaledby the requested output level. Use the variable knob to alter the RF GEN
LEVELand ehecl< that the output from A20 agrees withcolUfTVlS3 and 4 of Tabla 1.
For examplE!, for reqUElSlOO output of -4SdBmon BNCport, expect to see +5d6m - 40dB'" -35dBmfrom A20.

TABLE1.

REQUESTED
OjP LEVELIclBm
BNC N-TVPE
+5 -21
-S -31
-15 -41
-25 +$1
-35 -61
-45 -71
-55 -81
-65 -91
-75 -101
-85 -111
-95 -121
-105 -131
-115 -141



Assoclat0d CircuttDiagrams:
Z44991/230 ~ntooxmnec1iornl Dlagram).
Z44829J925 (A6/1 OutpulAmpIlf\ef Board),
Z4483OIl16 (81/1 AudioProcessor Board - Sheets 3+4).

NOTE1.
Select Ax TEST mode. SeI&cf dEl$lred SllfViO& Monitoroutput pori. Set desired Rf GEN lTequency.
Ensure RF GEN Is ON.
If BNCoutput is SllIected, set S&rviOa M«llIor RFGEN LEVEL .. SdBm.
IfN-TYPE pori is selected, set $ervk;e MonitorRF GEN LEVEL .. -21dBm.
Set fflqulflld AM MOOFREQand MODLEVEL (Only use a single mod. generator). Tum PRE­
EMPHASIS off.

IT SHOULD BE NOTEDthat thl8set up procedureraquests parlloularRF LEVELS, If settingthese
kMlls caUSIIS (ll;)l'll;ld func1lonaJity to return, it is probable that 1h0lr\lllnJmtmt is faully overonly part of
b range. Thl6mayimply an 0uIpul:AmpLinearityor AMcalibration problem, Of perhaps~n
of the RF signal.

NOTE2.
The RF leveland AM drivesignal is generatedon 61/1. The signal leaves61/1 on 61f1 PlOI7 and is
ewJled to AN1 PLBvilla alnglefaedlhrough located in the side of the topside RF tray. For a nominal·
20dBm RF inpuIlevel (see Chart13,NoIe1),AN1 provides an RFoutput Iev&I between -5dBrnand
+SdBm given a DCinputon/lSf1 PLB beIween approx.O."Nand 'N respeeliVely. NoIe, however, the
oontrolvoltage I$lIOflw8I8 calibratedand so will diff9rbetween Inslnln'l&nls. AM is obtaln&d by
modulating1hlsDCoontrolvoltage. 99% AM modulates the drive slgnaIbetween double lis DC value
and avo FOI' Ie68Itlan 99% AM, the modulation on the drivesignalIs scaled acoordlrlgW. Hence,lor a
+5dBmoutput signal, wlIh 99% sinusoidal AM, the controlvoltagewill be approximalelya 4Vpk-pk
lllnewave biased at 2V DC. The drivesignalcan be measured on the /lSf1 footIlhrough(located alone
on side of tray) wiItlouI removing the RF tray lid.

NOTES.
The signal on TP3shouldbe approxlmalely one flfth of that measured on the A6Il PLB faedIhlwgh.

NOTE4.
The slgnaIson TP7 and TP8are the output fromaudio gEll'\Ell'atol's 1 and 2 conSflCUllwly, For 100%
AM the relevant teslpoint will carrya S.6Vpk-pk sinewave.

NOTES.
The audio geneI'aIorsbasad around61/1 ICl and 1C2 provk:lethe raw modulation drive signals.
These signalsarecombined et 61/1 IC23(c),whichhas a gain of approximately \wQ. The signalis
then atIelluaIedaI 61f1 1025by an aroouotdicUrted by the AM UwGlcalibration. ThIsact1leve8
(ll;)l'll;ld AM lineartI:y overthe dynamk:rangeof AM. The slgnaIlslhen summedwith a preset DC
voltage sal by R64 (whlch seIll maximum RF lavelobtainable), bafom baingalteflu8tedfurther by
IC27. 1C27 applies ltle SignalGeneratorOulpu1 UwGlLinearitycalibration.

To satiSfaClOlily ieet the operation of the variouscalibration DACS,II: Is often easiest10reset the
calibrationffguresto, say,MI eceie veiueeof 4095 (buI. do NOTpress SAVECAL I). Having dona this,
the DACSshouldhave unitygain. To restorethe orlginalcalibrationligures, simplyswttchthe
losIrumanI off and baclIon.
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Suspect problem with
AS/1. Go to Chart 23
(A6I1 Board Checks).



FAULT DIAGNOSIS

Chart 16
Signal Generator AM Checks

Sl!Ill,lP Instrument as
per Note 1.

Is the mod. Is the mod.
Suspect wiring from drive16Yel drNe level
81/1 PLDl7toA6/1 also correct on YE correct 00

-"," the 10£/1 81/1 PLO/1?
feedthrough? See Note 2.

YES NO

UMo semi-rigidcable
Suspect operation of
Audio Generators. Go

connectlng A6I1 output
0 to Chart 40 (81/1

to 0I./tpUl: attenuator
(A2O) at MIl encl. Audio Generator

Checks).

YES

Is th&RF
level from

Rejoin semi-rigid ""/1 Suspectoperation of..5dBm with
NO--+cable. Remove topside 0

"",""od
B1/1 1022(0), 1023(0),

RFTray lilt
AM level (As

1024(a)cirCUit area.

eetfn
Note 1)7

T YES

Suspect problem in ,,,'"
path from A6/1 to attenuated Suspect operatlon of

FrontPanel (perhaps version of lheB1/1IC25(Mod
YES compression). Go to the B1/1 NO rrect!on OAC) circuit

Chart 14 (Signal 1023(0)/8 ~...
Generator Route slgnaloo See Note 5.

Checks). TP121

NO
YES

1 1
protllem WItt1

Suspectproblem with Suspectoperationof

• Go to Chart 23
feedthrougn to A61t the 81f1 lC27 (RF

1 Board Checks).
PL.B, C44, R21,R2201' Level DAC)circuit

,0« area. See Note 5.
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A$soolated C1rcuil DIagrnms:
Z44991f230 (lnteroonnections Diagram).
Z44830/116 (61/1 AudioProoessoI' 6oard. Shoots 3..4).
Z44830/100 (A1311 DuplexL06oard).
Z4483O/101 (A14/1 Duplex LO Control 6oard),

NOTE1-
Select Ax TEST fl'lOde. Select deslrodSeIVk:e Monitoroutputport. Set desiredRF GEN
frequency. Ensufe AF GENis ON.
If BNCoutput is seleeted, set ServiceMonitorRFGENLEVEL" SdBm.
If N-TYPEport Is seteeted, set ServiceMonltorRFGENLEVEL" ·21dBm.
SeI required FMMOOFREQand MODLEVEL (Onlyusea singlemod. generator). Turn PRE·
EMPHASIS off.

NOTE2.
Two FMdrivesignalsare generated on 81/1. 000 modulates the A1311 SignalGeneratorVCO
direclly.1tleaves81/1 from 81f1 PLO/l and goesto Al3/1 PlO. Theom drivesignalIsapplied10
\tie fmc:lional-N dMderoontrol circuilryon Al4/1. It leaves 81/1 from PLO/4 and g09S to Al4/1 PlB.
Thevaraclofdrivesignalon 81/1 PLO/1 variesbetween OVand approx. tvpk-pk. Its value
dependson whichFM range has boonseIoot0dby \tie microprocessor and also the FMsoftware
callb!at1on Rar1QEl changesoccurat deviations of 1.5625l<Hz and 12.5KHz. The fraetionaI..N divider
drtvesignalon PlD/4 varies between tv and2Vpk-pk.

NOTES.
M&asur&the RF LO signalfromA13/1 toA12/1 on the oopperstrlpthatjolns thelwo boards. The
LO variesbetwoon 1280.1MHzand 2330MHz aceordlng to the RF GENfrequency. It Is lIlluBlly
sulficientto elltlmate\tie amountof modulalionon the LO lIlling a spectrum analyzer.

NOTE4.
ThesignalsonTP7 and TPeare the output fromaudio generators 1 and2 consecutively, For
75KHzFMdevia1lon the relevant t681polnl will carrya 4.2Vpk·pksirlewave,

NOTES.
The A13/1 varaclofmodulation drivGonly has an effectoutsidethe PLL bandwidth, as withinthe
bandwidth \tie loop attempts to negate tl1edlstul'bance. Hence,the modulation drivato the A14/1
froo-N divideris used to atISUI'9 modulalion rateswnhln the loop bandwidth are achi6wd. At a mod.
frequan<lyof 200Hzonly the A14/1dMder drivehas an affect as it Is wellwithinthe loop bandwidth,
Hance, if all FMdeviations are OOITEICI at a 200Hzmod.frequency, the Al4/1 drtveIs worldrng.
Conversely, If deviation &n'OI'S are experlenoed at high modulation rates,or &ITOfS only occurIn a
particular devlallon range (as specifted in NOTE2), the A13/1 varactor drivecan be suspected.

NOTE6.
Theaudlogeneratorsbased around81/1ICl andIC2 provide the rawmodulation drivGsignals.
These signals W'& combined at 81/1 1023(0), whichhas a gain of approximately 0.35. Thesignalis
then attenuated at 81/1 IC25by an amountdidaIed by the FM LEVELcallbratlon. This caIlbration
eaters for the varIaIIorlof the A13/1 VCO sensitMty'1$. RF frequency. To maximizethe 81/1 IC28
FM Iavel resolution, the varaetor drtvefrom 81f1 PLO/l Is alwaysmaintained betweenO.5V and tv.
To gainluI1her flexibility, the driveIs then attenuated againon A13/1 to provide the coarseranges.
The signal is attenuated by 81f1 IC28 by factorsof t, 112, 1/4and 1/8and by A13/1 IC1by 1, 1/8
and 1/64to obtaln the !"!ElO&S8afY ranges, Theresultanl varactorvoltag& onTP1 is alwaysbe1woon
OVand approx, O.8Vpk-pk.

To1est the operation of the various calibration OACS, it Is often easiest 10 reset the calibration
figurellto, say, full scalavalues of 4095(butdo NOTpress SAVECAL ij. Havingdone this, tl1e
OACSshould have unitygain. To restoretl1e original ca!ibm1lon ligUrell, simplyswitchthe
Instrument off and thenback on.

Suspect wlrlng flI
81/1Pl..DI1IOAl

PU>.

Suspact wiring"
81/1 PLD/41OA1

PLB.

Suspect A14l1 Ie
to (d) and lC5(aj
A-OConvertor 4rI
divider chipA14(1



FAULT DIAGNOSIS

Chart 17
Signal Generator FM Checks

Signal GeneratorFM I-__~ Set up Instrumentas
Cttecks. per NoIe 1.

lsthe mod. Are the mod.- ....- drM! level .....-
~O

lll!ll correct RemOll*l bottomflide correct onBIn PI.OI1 toA131t
Of! Al3/1 RFtraylkt 81f1 PlD/lPtn.
f'Ul'I'" and!4?

NoIe2. SooNole2.

YES
NO

Suspect operation of- ....- AudIo GeneraIors. Go
8t/t PLO/4 toAl4/1 to Chart 40 (Bl{1

Plll. --Checks).

'ES

lsthe RF
_.~

Suspect problemin
Is the trignal

Al311 level on 81f1

""""". path from Al3fl to
lC23(c)J8 Suspect operlllion of

'Es--->
FfOfll Panel. Go to+5dSm and Clwt 14 (Signal

approx. 0.35 BIn 1C22{d), 1023(0),
theFM level

-~-
times that 1C24{a) eimult area

as llelln
""""').

-"",,,
Note11 see ""a"-,.

'ES
NO

I....
chBracteristl

Su8pecI: Al4/1 1C4(a) c et en S\.lllPOd OJ)llflllIon of10(eI) and 1C5(a) 1 Btt
~YE A"'" 81ft 10000e) andA·D Convenor dl'i'/$to

dMder chip AWl lei. """w..... 1C29(b)Qlrcult areas.
~-.,,?

SooNote5.

'ES

Is a slightly

~"""'''' SlJlIf.l&CI operation of

~-~ the Bl/11C25 (Mod
YES thEl 81ft CorrectionCAe) citeult

IC23(c)J8 --" See Nate6.
TPl2?

NO 'ES

1
Suspect operation of

Suapect ptOblem witfl Suspoot A1311. Go to the 81/1 lC27 (FM
A13/1 103and 1C4 Chart29 (A1311 Attenuaklr DAe) clrcll!t,-- Duplex LO Cl1ook&) MM

See NoteS.
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Asooeiated Circuit Diagrams:
Z44991/23A:J (Int&reonrlecIion Diagram),
Z44829/922 (A2Input Mixer Board),
Z44830/112 (A8li lsi LO Board),

NOlE1.
Thl$ is noi a tI'ua 'dSm'measuretl'lGll1, but simplythe slgnailElV9I measured on a spoolrum
analyzerusing a zerolossprobe.

NOTE2,
The 1stLOfrequency ill 1359.3MHz abovIJ the REFFREQset on the spectrUm analyz&l"
and has a kMJIof +7dBm.

NOTE3.
If the ANTENNAport is aelecled, change the input signallevel to ·5OdBm and se1. Service
MonltorREFLEV'" ·5OdBm.
If the N-TYPEport is selected, cllanga the Input signalkM!lto ·24dBmand set Service
Monitor REF LEV'" -24dBm.

NOTE4.
The Inputstege of A2.l:Omlisls of an Inputampl!fier (A2IC1), whIct1lsbypassed (byA2
03,4) when the REFLEV sal is greaterthan -30dBm(ANTENNA input selected) or -4dBm
(N-TYf'E Input port selected).
The switchirlgis effected by dlodllll (02,3,4 and 5) and controlled by the gain switching
circuit (based on TA1, 2, 3and 4). The elQ)&Cted controlvoltagesare printed on the circuit

""'~.
NOTES.
The reoelver is beingswept overa 1KHz span, Thereiola, to observeany of 1he sweptIFs,
or 181 LO, usea wide spanand/orwide vldeo filler on the external measut1ilment spectrum
analyzer, to achievea stable reading,
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NoFault found, Go
to Chart 1 (Charts
Index) for further
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FAULTDIAGNOSIS

Chart 20
A2 Input Mixer Board Checks

set up ll'l8lrument aa
per Chart 9 Note1.
Aemow tope!de RF
tray lid, &Ie Note 5.

Suspect operationat
1. LOGam ClIalt

24 (1stLOG_.

r-' -j0PllIl RF Unk fromA2
toA>.

Is the RF1N__M

SMA

""""'~-=·3OdBm? See
Note 1.

-­SMACOl1I'lllCtOI',
OOI'lI'llIdlng 8IllTIl·rlgld

jNc'-~-~­
cIrou~ry. Goto CIlart
10 (AII08IVet Aoule

""""".

r- - - - -i ReJoln RF linkfrom A2
10AS and see Note 3.

Rejoin RF 111'\1( 1I'om A2
)-NQ---I to AS. Flllmow top AF

cover from ki..

__of

bypass; rot.lte arOl.llld
+2OdB input amplIIlw.

see Note4.

__of

YES-----..>o A2 tc2 mixer circuli..
------.,. CttecIt alllave/$ around

miXer.

_Go
"aw".......-

1
Sll8pllCl mutt in Input
LP FlItflr (142 L2-ul.

013-017).

Suspect operationof
+2OdB Inputampllller.

see Note 4.
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Asaooiated C!rouit Diagrams:
Z44991/230 ~nterooMection$ Diagraml,
Z44829/923 (A3 2nd and 3rd MixerBoard).
Z4483OI103 (M/110.7MHzIFBoard).
Z4483O/097 (A9I1 2nd and 3rd LO Board).
Z44829t930 (Al090 MHzSwept LO Board),

NOTE t.
Thlais nota 1rue 'dBm'measurement,btrt Simply the aignallevelmeasured on a spectrumanalyzer
using a zero loss probe.

NOTE2.
Bothof the 79.3MHzamplifi&rshavecoIlectOl" loads 1u1led to the IF frequency of 79.3MHz. Thefirst
amplffier (based on~ TR1) hasa gain of approximately 13d6.wtllls! the seoood stage (based on
A3 TR.2,3) nesa gainof approximately14d6.

NOTE3,
The 79.3MHzFi~er baa&daroundL2, L3and L4ls anm~ filterwitha passband center
frequencyof 79.3MHz, Additionally, the filter has three1uned rejection notches, L2sets a notchat
l00.7MHz, L3sets a notch at 84.65MHz and L4setsa notchat 73.95MHz.

NOTE 4.
The receiveris beingswepl overa 1KHzspan. Therefore, to observeanyof the swept IFa, use a
wide span andfOl" wide vldeo filter on the ex.temal measurement spectrum analyzer.NOTE 5.
The lsolatlngGate prevents the 79,3MHzIF rea;:hlng PLAwhen In SPECANA mode. It Iscontrolled
by the signalonA3 PLC(..5V DCIn SPECANA, ..fNtrN squarewave in Loo!I and Listen).
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FAULT DIAGNOSIS

Chart 21
A3 2nd and 3rd Mixer Board Checks

fJa 2nd and 3rd M!xef
Boatd Checks.

SU8plId 2nd LO Go
to Chart 25 {2nd LO
GenlIraliOnCl'I&cbl.

Su!IpectOflIKatlon of
2nd mlxer (M lel) or
19.3MHza? Filter.

See NOI1I' 3.

YES

,....
10.1M~.....­
mPtA

"""""-30dBm?
SeeNOl$L

~--'YE
SeIe<:t 'Lk &. LOFF'
(lowerleft softkey).

Suapeel: opelatlon of Set Up lMtrumenllll
the 19.3MHz IlIIf Chart 9, Note1.

~-
RamoYe topekI$ RF

SeeNCM:4 tray lid. See Note 4.

~
NO

Susped: 3rd LO or
_Go

YESto Chart 26. (3rd La
GetMtl'al:ion CheeI<8).

I YES NO NO
NO

&/Sped fault 8lll1ler
In the receiIIeI'. Go to
Chart 10 (FleceIv8r

ROlrte Cheekll).

YES

__of

Select 'Lookand
3n:lmIKer(A3 102)or

U8ten' mode (lower leftbuffer (AS TR4)
ciroults. ->,

,----'YES

NO..
Suspect A3 TRS, iR6.
TR7 IIIOlallog Amplltlw

$tllge, or 03,4,5
!801atlng Gale. See

Nolo',

flIu~ found. Go to
Cl1M 1 (ChartlI

lor further fault._, 8uBpoot opl:ll'llitiQn of
A3 03, 4, 5 IfJOIatlng

Gate. See Note 5.
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ASIOCiated CitcuItDiagnuns:
Z449911'RJ:J (Inleroonneetloo8Diagram).
Z44829/923 (AS2nd and3rd MI)[8I' Boatd).
Z4483OI103 (A4l110.7MHz IFBoan:l).

NOTE'.
This 18 nota true 'dBm'~, but simply"\he signa/lewl me8SUI9don a sp&Clrum
analyzer using a zero1088 probe.

NOTE 2.
The receiver 18 being swept over a 1KHz span. Therefore, to obseNe any of the swept IFs, use
a wld& span and/Clf widevideofilteron the extemal measuremoot spectrum analyzer, to achIew
a stable i'98dlng.

This Chartmaybe followed exactly. in which casea CWsignalis applied at the front paneland
"\he $ignal routiI'lg$ on MIl are ct\lICked. Altemallvely, a 10.7MHZ sweptsigna!may beapplled
directlyto A4I1 PLAand the ChartloIIowed, but lnsteadof absolute level ch&cka,~
bandWidth check:scan be made.
The A4I1 board provides fIw resolution bandwidlhS; 300Hz, 3KHz,30KHz, 300KHzand 3MHz.

The 300Hz, 3KHzand 30KHZ fillersam effllcted by orystaI filtm$. The signal routing for these is
fromMIl lee to IC1,via 011. From ICl the signa!passes through the crystal filter stages,
based awund XL3,4, Sande. Afterthe secondorystaI Mer stage, the TR10amplilllirprovides
a gain dependent onwhich bandwidth is selected. FromTA1S,the signalthen passes to"\he log
amp, viattle TA1SBPFIlter stage.

The 3OOI<Hz fIItmis effllcted byC8I'I!Il'llic fi1lers. The signalroutingIsfromA4/l IC6 to ICl, via
XL1,2. FromICl the signalpasses to the log amp via the TA17 Uoo Driverstegeand TA1SBP
Filterstage.

The 3MHzreceiver bandwidttlls initiallydefined to be approx.3MHzon AS. OnA4/1, II. fina!
fill'lIring action is peI'formed by the TR1S BP FIlterstage. The slgnRl routlng for the 3MHzfilter is
fromA4/llC6to Itl8Iog amp, via 011, IC1,TA17lJne Driverstage and the TA1SBP IiI1er.....
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SI,l\lJIItCt A4/1 nut,
TR17 Uno 0li1lW
~. openI1lonCII L... ,

012 8WIt<:h or 018,19 ~Yl
+13dBm UmftIng-

NoflWltFourl<1 Gc>
to Ch$rt 1 (Clla1_

k\deJc) for furI:OOr fa
$ylTlpjoms.



FAULTDIAGNOSIS

Chart 22
A4/110.7MHz IF Board Checks

SuIped Mil TR1S,
TAt7 Une Ori...,­-_.

012:8IMIdl a 018,19
..13dBm Umtltlg- YES

--'""~III••
xtl,2.TR4SOOKHz
00.. or oper1ltkln of

ret.

1

A4fl10.7MHz IF
Board Che\:k8.

SeIecl SPEC ANA
RESaw ~ 3OOl<Hl'.

set up 10lIIrUI'nlII1I as
pet Chan:9 Nct9 1.
Sllktcl SPEC ANA
RESBW ~3MItl:.

"..10.7MHl'
8ignallevel
on M/1 TP8

"",,",..-,

R8InOV9tq»ld& RF
traylid. $ ... Note 2.

SlIIect SPECANA
RES aw ..3OOttl:,

3K.!'U or3OKHl:,

SuspectMIt TRts,
TR17Una Ortver

9lIlge, operatIOI1 of
012 swItdl or 018, 19 .

+131tim Umillng.....
$uSpecI: opll<alion of
MItCH, lel swilch-

,,,.
10,7M!'tt

TestflMTla'fling signal level
0

fjter(e), QI1 A4tl TP2

ow-....,,,
YES Vr

S\iepect Mil X!..3·6

NoFaultFllUIl<t Go
_...

CfystaI FlItel's~, Sulpect A4fl1C8

10 CtI&It 1 {Cl>au
......., TRtO Amplllier stage, Amp/mer stage,

lI1delq br furttleffallt
3KH::anti Tfl15 Bufler Btage, opardon of 011, lel

...-. 3{)l(Hl!: lHtmo 013 swItdl, or 018119 switcllm.ges or TR5
beoo lesled? ..13d'!mUmlting --.....

YES

lallle DC
IIQItll(lS m
A4{11C1!5--a.rvv

,., !
§ Suspect M/llC500 Suspect A4fl TR1l1 Bf'

and (b) DC Ampllft. Fj~6f IItage or IC4 Log
- Buffer stage. _.

Ampalage.

"
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As&oclated Cin::Wl Diagrams:
Z44991f230 (ll'lten:.xlImectons Diagram)
2448291925 (A6I1 Output Amplifier)

NOTE 1.
$elect Ax TEST0'I0de. $elect raquired ServiceMonitoroutput port. Set desifedRF GEN
fnlquency. EnsureRF GEN is ON.
If BNCoutpul is i!lflll:tcted, set ServiceMonitor RF GEN LEVELo<+5dBm. If N-TYPE port is
3eleCted, set Servloe MonitOr RFGEN LEVELo<-2ldBm.

NOTE2.
As set up In Note 1, the signallevlll from A611 should be +5dBmfor both outpul ports. Note,1hat
the gainof M/l is softwareeelibrated in terms of frequencyresponse and fineari1y, &0 the eel
1igunl$ should be checked It strange results are obtained. An uncaHbrated Instn.lrnent will havea­
gain roughly4dBtoohigh.

NOTE3.
M/1 is usedto amplifyovera lOdBdynarnk:range. Startingw"h RF GENLEVELSof +5dBm
(forBNCoutpull or -21dBm(forN-portO/p),the outpul of A611 should reducesmoothly by lOdB
as the RF GENLEVELis graduallyreduced by 1OdB.lfthe RF GENLEVELis r&duoed further,
the output of A6Il wlllretumto the top of lis range(t5dBm), as anattenuatoris placed in circult
on the output patll. Continuing to redooe the RF GEN LEVEL to the bottomof lis range wilt result
inttlls cycIk:I'llOII0ITIElll (overthe A611 10dBrange) continuing,

NOTE4.
Theslgnal fromA1211 Is at the RFGEN FAEO requested on the frontpenel. The levelof the
signal is approximately ·l6dBm acrossthe frequencyband. Note1hat A6{1 requiresthet A121l is
fittedand notthe older A12, whosefraquencyresponse is different.

NOTE5.
U6ingan extemal supply,apply a DCvoltage,P, to A6{1 TP2. Varythis voltage between OVand
1.5V, Thiswilt drivethe pin diodeattenualorand allow the operatlon of the open loop to be
investlgated. In<:reaslng P d&creases the outpul levelof the reques1edRFGEN FREOfrom
M/l. uee a high impedance zeroloss probeto measure AF levels. (Levelsquotedareslmply
those meastlI9don a probe, nof truedBm values). Bew_ the cirouIt oscillating 'Mlan probing,

NOTE&.
In fix TESTmode, vmying the RFGEN LEVELbetween t5dBm and -5d8m (forBNCoutput
port), or -2ldBmto -3ldBm (torN-type port), will operate A611 owrlls 10dBworkingdynamic
range. The resultant RF LEVELdr1'l9 from B1 P1.OI7 to A611 PLBvariesbetw0en approx, O.5V
and 2.5V.

NOTE7.
The RF LEVEL(and AM) driveto A6Il is sat by DACIC27on 61. The refefenoe VQltage (I.e.
'gain') of the OACis set by the referencevoltage dertved from the zenerdlode, 61 04, using
potentiometer R6L The nominal voltageset by R61 is epprcx, +4.5V, giving-4.5Von TP14,as
6llC26(d) has unity gain,

I==~r-D9,C35e1c.



FAULT DIAGNOSIS

Chart 23
A6/1 Output Amplifier Board Checks

N111 0\tpU: Amplifier I-__~

""""'.

)+--YE

......_of $ulIpecI operation of
Urdo seml.rIgId No fBIuIl fOII\d. Go to

/Ii!Il 1C1,1C2 sn:I1C3
N111 pin tIode -""'- CtwIl (Charte Index)

attenuator. lGHz LPFlITlpIlfiercircuit lr
Of( 400KHzHPf' clroult

loA20il'JplAa,.tWl """""" ....C4-Cl0 HPF cirouit "'"
_._.

NO ,is_..
"'" ""..
''''lathe stgnal ="",.

YES
lwelfrom

YES
,to"'"=- ......

See Note2. "'<>EN
l£VEl..

NO -'I SeeNWi:!.

NO NO

YES

.1

NO

neee.._00
!WI iC412,,,,­
___.W

aoolVesP
Isvarilld?

......_of
N111 IC4 cireultarea.

REjdn semi·rIgideable,
Remw&topulde RF

traylid. AelTIov& A$'1

Plf>, See N<te5.

Rejoinsemi·rigid.

-~­aerllerin the SItJlIll
Genar~ reue. Go to

Chart 13 (Signal_"_
Checks).

Suspect op&rllllion of
Bl{1IC27RF l..E\Il3..

CAecireuit.
See Nete1.

YES

......_of
SI{1 D4, R61, 1026(0)

RF t..EVEl... OAe-­circlit. See N<Jte 7.
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Associated Cll'CIJit Oiagmms:
Z448291922 (A2 InputMixerBoard).
~111 (A7f1 1st LO ControlBoard).
Z4483OI112 (A6/l1stLOBoard).
Z4483OIll0 (82/1 MlcroprocessofBoard).

NOTE1.
The tst Local Oscillator (LO) 0lIlp1ll oonnectloo from A8Il to A2 ls madeby a copplilrlltlip, A8Il PLE. The
LO Is at a frequency l359.3MHz above the receiv9r Irequaocy(TX FREQinTx TEST or the
ln6tantarl9ous frequency of the spectrum analyzer), The lEI'ffll of the 1stLO10 A2. is epprox. +7dBm.

Suspectoperationof
A71l IC1(e)frequency

doubleror ICl (b)
btJlfeI' circuit areas.

Suspect opEIfation

A7/l TRl toTR3 E
to TTL 00fMlrter ci_.

NOTE4.
A portion of the ABf1 veo 0\.lIp1ll is fed 10 A7{1 for the phase Iocltedloopdividercircuitry. The signal
Ieavas N3J1 on the copper RF link,Ae!1 PLF, thai connectsA7(1 and A8Il and is at a level of epprox,

""Sm.

NOTES.
A711lCS isa progtlll11l1'l8ble fl"eql/8l1CY dMdef drivenby the fracllonal-N controlchip, A7/11C7. Check
that IC7 iii belngwrillen
to and is supplying ICSdata on pinsIC7f2,3, 4, S,S, 7,8, 64, 65, 66, 67.

NOTES.
Connectan externalDC supplyvottsge,P, to PL0/2 (cortr'lgeted to daughteriloard AAl VCO TUNE Input),
Applyan lnItial voltageof 6.SV. Adjustwttage P betweI>n 4V and SV,such!hal the AF output Of! A8Il
TP18 is at an approximate frequerleyof 1459.SMHz.

Is2.5MHz
prellllllt at

"""".
fNpk-pkon
A7f1 TP6?

NO

SuspectO\*atiOn
)-No->I A8Il loopfilter ere_.

VES

1

Susp&doperation
A7/1ICl(e)frequeI

NO doublercircuit Of I
from A7!1 PLBtoA

Pl.C.

VES

Is the phase
SuspectoperatiOn

detector
A8Il 1C7(a), 1C8{1

operating NO
correctly?

and 1C9(a)·(d) pIB

See NoteS.
detector circuit.

VES

Is the loop
gain shaping ---cct

NO
A8Il IC10(a), (b)a,,..."" (e) gain lIheper cln;

correctly? llI'ea.
see Note 7.

YES

T
NO

No Fault Found.Go
to Chart 1 (Charts

Index) tor further fault
symptoms.

yeo OIP > 1459,3MHz
5V (withOVpulses) alternating at
3Hzwith rN (withSVpulses)
SV(withOY pulses) alternating at
SHzwith OV (withSYpulses)

yeo OIP < 1459.3MHz
TPll r:N(with ..SVpulses)

TP12 fN (withOVpulses)

NOTE2.
The fIowdlart wilt now test the operation of the A7{1 and AS/1 pha&e Ioclted loop wherl the olllput
flequency is that for a receiverfr9qooncy of l00MHz, If sattlng the rooe!vel' frequencyto l00MHz
restorescorrectoperation, ooIoot the faultyreceiverfrequencyand followthe flowchart but with the VCO
tunedto (rooeiwrfrequency+l359.SMHz)lrn>tead of l459.3MHzand reeale\llatQ the &Xpected output
freqlJElncy from A7f1 IC5/7whentold to check for 729.115MHz,

NOTE7.
AmpllflefstagesABfl lCl0(a), (b) and (c)forma leveldependentamplifier. Applyan extemalDCYOItage
tc PLO/2 andVBfifythatthe voltageon TP7 Is app«l>l.. as follows:

V(PlO!2) r:N tov ',lIN 25V
TP1 OAV LOV 2.2V 3.7'1

NOTES.

The!oop llltersare based 8rOllnd A8Il L3 to te. IC12and C23, C24. DCoperetcn of the filterscan be
1ast\lld by varyingthe external voltage, P, on PLO/2 such that the 0lJIpuI frequency, prBYiously observed
011the copper strip b9I'MIen A6Jl and A2., AM PLE,variesabollll459.3MHz (for 1OOMHz receiver
frequency), whilst vefifyingthe voltage on A6Jl TPi 1 is as fQllows:

veoOIP < 1~~.Ml:!z YC...Q"Q1P,,?j~~H~

rempsb9I'MIen gy and3rN rampsbetweel'l8Y andOV

NOTE8.
ABfl IC7(a), 1C8(a) and 1C9(a)-(d) are configured as a digital phase oeteceor.
ABfl R2S, A26 and C14forman 'outof lock' lndlcator. When the loop is locked,there are "SV pulses
(biased on OV) Of! IC7(a)1S and 1C8(a)J8, Whenout of lock,either 1C7(a)f6 Of 1C8(a)18 wincarry a
waveform withan~ 50% duty cycle which is sutficiellt to fum Of! NJfl TR5,whlcllln tum starts the
3Hz oscillatorbased aroundA8Il lce(c) and (d), This lightsthe 'outoflook' LED,A8Il D2and foroesthe

phase detectorso that TPl1 =OV and TP12=fN whichattempts to pullh the vottsgeon TP17 to SOY.
Howaver, TA5 IIimutlanoousIy turnson TR7whichclamps the voltage across C22 to 6V, to hold the vee
in the middleof lis range. This mechanism therebyattempts to recover the VCOby pushingit to the

middleof lis frequ9ncy rangeWit is stuck a! eitherend,
Operation of the phase detector can be tastedby varyingthe externalvcItage, P, suchthat the outplll
frequency, previously observed on the copper strip,A8Il PLE,betw99l1 Ae!1 and A2, wries about
1459.3MHz(for l00MHz rooeMllrfrequency), whilstvertfying the voltagesOf! NJfl TPll and TP12are as

"'"W"

-.
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FAULT DIAGNOSIS

Chart 24
A7/1 and A8/11st LO Generation Checks

Suspect operation of
Suspectoperationof
A7/1IC3 divider or Suspec:toperationot

14.711 TRt to TR3Eel TR2, TR3 longtailed 14.711 1C4 amplifier
Remove topside RF A1f1 and A8J1 1StLO

to TTL convertercircuh pairclrcuit areas. clrcua eree, tray lid. Generation Checks.
~. See Note5.

i
NO NO

NO

lsa 2.5MHz
1$ 2.5MH1: squarewave, rNo fault Found. Go topresentat botwom

YES ...=. YES approx. 3.5V YES_ CIwt 1 (Charts

5Vpk-pkon "" 4V,
Index) for further fault

14.7/1 TP61 presenton symptoms.

14.7/1 TPn

NO

YES

Suspect operation 01 Suspectgenerationof

A7fl let (e) frequency Suspectoperationof tOMH%: clock or
doublercirculi: or link 14.7/1 ICS dividercireult lnterwnnectlona. Go

from 14.7/1 PLBto A8/1 M". to Chart 46 (~1

FLe. ClockGeneration).

1 ~
Suspect operationof

SelectTx TEST mode A8Il TR4 amp, or
withTX FREQ " 1C5(a) and lC6(a)

100MHz. see ncee a. divlcl&-by·twn clroult
,,~

Remove A8{1 SKD,
Using an ex1emal
supply\IQltage, P,

drive the A811 vee.
See ucte a

~
Is it possible
to adjustP Suspect operationof
to obtain AAl veo

1459,3MHz daughterboard or A811
on AS/1 tcra buffer clrcu~,
TP18?

Suspect operation of Suspectoperationof "1459.3MHzA8Il IC7(a),IC8(s) A7{1 1C6amplifieror
• OdBm

ancllC9(a)-{dj phase A36-R38 SdB pad

"""'"~detector circuft. circuit areas..
A7/1IC5/21

YES

lathe
1459.3MH%

Suspect operation 01
+-NO

output from
A8/1 ICtOla), (bland Suspect operationof A8Il to 14.7/1
{oj gain ahapet' ciroult A811 IC15 olrcuitarea. OOfTOct? See- Note 4.

YES

Suspect operationof
Suspect operation of A8Il IC14 amplifieror
AB/l loop filter(:irCWt R52·R54&IS pad- cirouit areas.

Do not swltetloff, alter
or removethe DC YES.

""ply.

YES YES
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Aasociated Clrwit Oiagrame:
Z44W1/i31 (In18roonnec:tlonsDlagnlm).
Z«83OKl97 (A9l1 2ndand 3rd LOBoard).

NOTE 1.
There.. two 2ndLocalOscill8tor outputs fromA911. One !eavesA911 '2nd La our, PlE, at an approx. level of
+7d8m1O go10M 'La IN' as an LOfor!he rooeiwl'. The other Ieave8 A911 Pill at anapprox. levelof -13dBm10
go10A12/1 PLGas an LOtor!helJignalgenerator.

NOTE 2.
lC7(a),(b) and!C8(a)10(d).. oonliguredas a four state phase deteclol'.Operationof the phase detector can be
tested as foIkM8. Checkthat as the axtemal voltage, P, hi varied such tha1the A911 output (seen on A911 '2nd LO
Out', PlF) wries about 128DMHz, the followingvoltages are seen on AfJI1IC8!11:

yeo OIP" 128QMHz vee OIP > 1280MHz
V{IC8/U) OV(wlltI5V pulses) 5V (withOVpulses)

NOTE'.
The!oop mtertng Is jlelfolmed byMl1 IC9{a). To test1he de operation of the 1i1ter, check that u1he axIEImai
voltage, P, it varied such thai. the A9/1 output (seen onA9l1 '2nd LOOut', PLF)vartesebout 128OMHz, the foIIowlng
YOItagee areseen onA911 PI.K/2:

VCO 0If c 1280MHz ¥CO0If > 1280MHl
PLKI2 12V -12V

NOTE 4.
It is possiblethat the doe8d !oopchamderiSIIe 01the phase lockedloop iSlnoorrect. Check the loop filter
CO!llpOOOl1tlI. lhe veo ctwacteristIc and the phase datecIor clrcuh.
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--­A9/1 1C9(a) ctrcult

0.'

Areboth thel
1280MHz ~

0UIfdlI froIlI!
NJJl i

""'"..
Note 1. i,,
>E'

IalOMHz i

pr8BIlll: :..... ,
0iIlm llII !

A9/11CtV211'

1.1OMHz.....­......
5Vpk-pk(II'

A9I1 Tl'<?

>E'
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FAULT DIAGNOSIS

Chart 25
A9/11280MHz 2nd LO Generation Checks

The 2nd La drlvea

'<$-l
_..-

81'1111y&er ul signal-,

Nofault FOU'Id. Go to

YE.....
Chart 1 (Charts

IndeX) for furtheI' laUl
symptoms.

Y

NO

NO

...
"""""-­and Signal
G_ratof­""""""

Remove \Op$ld9 RF
traylilt

A9/112l:lOMHl2nd
LO GOOflI'allcmc_.

AdjlJllll/Olhlgl:l f>
betw&en $I and 8V,

llI.lctIthatthe RF
otlIput (>fl A9/1 TP3 1$

lllllllapprox.
,_of

129OMHz.

1

---­1280MHzveo cireult
aree. (includlnij A9Il

"'J.

YE

'-'K>---~ Suspect operation ofr A9Il ee cirC\ln area.

Dooot.wltch off,lIItlll'
)+----1 orfllll'\(N$ the DC_.

\'ES

i..,

__of

Kl/llC4,Fl13loR17
QI' lC5 drcul MI•.

Suspectop$'8llon of
A9/1 TR14 amplifial'

clrcu~ area.

RemO\ltl A9/1 SKI<.
U$ingW'l&XIernal

tlUllPIY. /lRIly 8ll initial
de voltaQct. P, of 6V to

PU<if

_.....-.­ves-->I open.but may be--­See Note 4.

$u$pecI operation (If

,-<",.__~ A9/11C1(a). (b) afld
I 1C(a}10 (d) clr¢l.llt

area

\'ES

\'ES
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AnocIatedClrcultDlagIWll8:
244991/131 (InI8nxlnnectioml Diagrem).
Z~ (AM2ndand3ll:l LO brd).
Z4482Qf93O (A10 90MHz SW8ptLO Board)
Z4483ClI241 (A1M llOMHlSWeptLOBoeJd)

__of

AWl TRll bullilr_.
T
NO

NOTES.
Must rernc:r.re the board fromthe chassis 10gsin access10the underlIlde oomponent:s. A ground
connection must be madelothe board forilloopemla whll8l: 'hingedout', lUI00 connection Is
made through A10 ptA

NOTE 1.
AM genenltes a 90MHlreterenoe signal. Thle kMwes A911 on PLD at a level of apptOX. -1Od8m
and goea IoA10 PLB.ln normalSPECANArnocIe (l+ L off),A10 acts as a slaveoecillator
Whk:h IIIphultloek8d 10the A990MHz reference signal. The output of A10 IIIalso 9OMHz, butn
Illata levelof app!OX. 0dBmand appeatll onA10 PLCandgoes 10A3PlB.

[
Do notawllcllolf,.r

01' rtlI'IlOW the DC

supply.

Adju81~P

beIwHn OVand _lOY,
sucl1 tllattn. RF OUlpUl
on AW1 Tf'lllslllan
approx. frequlll'lCY 01
9llMHz. Notlt thai

l'nllImll P l'I\(I"
nllllllllYe~

veofrequ8Incy.

vco OIP > 90MHz
OV (wIlh 6Vpulssa)

.'2V
V(1C13f8)
V{PLMI2)

Boord A1011
~ flowchart__~ for A10 but epplIes toA1M wIlhthefollowing dlfferencee:-

The 90 MHzreterenoe slgnelffomA911 shouldbepnlHllton A1lW11C2 pin S (notpin 13).
ThenI shouldbe90 MHzpresentat~ 0 dBmon A10/1 IC2,pin 11 (notpin 6)

NOTES.
It IIIpoasble that the closed loop characterlstlc of the phase lookedloop1lI1ncorr&et. Check the
loop• ~, the VCOcharacterisIic end the phase dlItGctor circuit

NOTE4.
Remove theoonn«:llon toA10 Pl.AI8and then attech PlAI6 to ground(OY). This opltnslC3(a)
and hence opene the loop. Usingan extemaIsupply,apply an InItleI DCvoIlage, Q, of 5V10A10
TP3.

NOTE2.
1012(8) and (b) and 1Cll(8)10(d) are conliguredasa tour statephasedetector.Thls IlIlollowed
by 1C14(a) Which pe:fonns the loopfiltering. Operation of bothcirculls can be tested as follows.
Clteckthatas the external voIIage,P, Is varledabout9OMHl:, the IolIowIngvollagesarell88l1 on
AM1C13f8 and PLMI2:

~0IP<9OMH1l

5V (wIlh OV pulses)

-'2V

NOTES.
A10 IC2Isan actIVe "GilbertCell"mixer oontIgured as a phase delecttlT. The dIlIenmtIaI oulputs
are lowpan flIleredand madeslngle-ended by the 1C1(b) OJ) ampoin:ult 0pendI0n of the phase
deIectorcanbe tested as follows. Theoulput8on pins 3 and14 of A10 IC2cany the difterence
It'8quency between the 90MHzreferenceand the nominaIllOMHz fed beck A10 output frequency.
'ThentIonl,the output frequ«Icy from 1C1(b)/7wiD be zerowhen the A10 output Isexaeltf 90MHl
(w.r.t InetnJment reference frequency). Hence,check thatas Q Is varied,the frequency of the
SVpk-pkdislortedeine wavelI88l1 on A10 101(0)11 approacIIelI DC(i.e a few 10's of KHz) when
the A10 90MHz oulput(lI88l1 on A.10PLC)passesthrough9OMHz.

(
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FAULTDIAGNOSIS

Chart 26
A9I1, A10 and A1011 90MHz 3rd Local Oscillator Checks

---.-ol*!, bill may blIlaulty
whancIoted. a.. NoIII

a

Su..-et loolt Ill'Id
YES---" u.t.Jl mOl» at

-----.. ~.G<>toChllrt
12 (l .. LCh"*').

AWl and 1.10IlOMHz
3rd LO C'*'ll:f.

Open Ihtlloop and
~IIMoAl0VCO

m-Ily.
SeeNoa<4.

SU'l*'l OJ)IIldllll 01
Al0 TRlllOMHz VCO

orAl0TR2,Tf13
ll/TIPllfItr cln::utt .....

SMNote6.

SlIIDClI SPECANA
modo {Look .. Ll$IOn

OFF), RtmovelopllldlJ
RF lraylkl.

YES

s~ oplmllion 01
MfllCl2<la)lIIld(b).

1013(8) 10 lei} or
!Cl4(lI)¢ln:o.Ill......

Adjullt voltage Q
o.twMn<4Vand8V,

IUd'! 1IIldU. RF ouIpul
Ol'lAtOPLCt.lIten
~hquencyol.......

Loop lIPllNI'S
aatl~ory wlllll'l

\'II*!. butmayblo IllIlIIy
wtlll!! Cllosef1 S.. No\lI

a

i
NO

I. lila
lOMHz

Inltmrnent-­~""1C12(b)I11

""""5Vpkllk?

$uaplIo::t~Ion 01
AllfI TR1311WlMlor
stage or 1011dMder_.

SUIpllClo~ of
AWlTRtl90MHzvee
orTRIO bllflwclrou~.

vee

"....vo~p

'*-'1WlIIld·1OV,
tMttha RF otlI;JtlI

_AWl TPllludMl

'"""" """""of
tllMHz. NoIII1hlIt
fI'lfIIWIllP__..­
vee.........,.

NO

__of

AtN TAtl llI.lhT.....

~AllfISKM.

llUlOlII'l~1

lUflPIy,applylll'llnlllal YES
, OCwblp,P,oI-';N.......".

(Suspect glI-.tlon of
10MHrdoekor
tnl~.Go

to Chert -46(B2I1
CIooIr. a.nllfldlon).

00 nCll .wIld! 011, aller
or ftImCMIlhaDC

IIlpply.

NO

SIllIplld Cll'I'III!lQnof
Al0 TR4clroultal'tla.

YES

I
SlllIpecI opllrallon of
Al0 lC2arld 1C1(b)

<;ri,,;:utt_



A9IIociatedCircuit Diagrams:
Z449911131 (Inleroonnectlons Diagram),
Z448291163 (All11 InputSwlrohll'lg Board).

NOTE 1.
SeIec:t SPECANA mode, Seled: ANTENNA input port. Set SPECANA AEFLEV "OdBm. Apply a
l00MHz ON signalat adBmto the ANTENNA port.

NOTE'.
TheAlll1 ANTENNA input is that input leadingto ALD.
The A1111 BNCoutput Is that between ALBand the Output Attenuator A20.

NOTE3.
TheN input/QUtpUt Is the central of the throoA11/1 inputE; and leads to the lllSistivB splitter.

NOTE 4,
The All. input is that leading tothe A21 attenuator. viaa &Bmi rigid cable soIdel'ltd toAI1/1.

NOTE 5.
Aemove 1OOMHz input to N port. SelectRx TEST mode. SeIecl.BNC output port and place a SOOhm
termination OIlthe port. &1 RFGENFAEQ " 1OOMHz and lEVEL .. OdBm,

NOTE 6.
The All/1 SignalGeneratorportis the Inputad}acenI to ALE and !he OutputAttenu6Iol" A20.

NOTE7.
Seled: N-Type 0Ulput port. Tmnsfer tennination to N port.Set AF GEN lEV .. -36dBm.

NOTES.
The Broadband Power Melef is on Sheet 2 of the A11/1 clroult diagramand its operationIs as follows.
The AF input Is detectedby the 010(b) AF DetootoI' cct. This is1hoocompared (uslngIC1)with a
25KHzsignaldetectedby the D10(a) LF De1ector oct, The Iev&l dlffefenoesignalgeneratedby le1
driws the 1C3,4 AGC AmpIIt\erwhichamplifies a reference 25KHzsignalappliedon A1111 PlAI5.
Thus, underthe closed loop mechanism, the AGe amplifiergeneratesa LF signalof equal lawl to the
input AFSignal,under the controlof IC1. The I'&SUItant LF signal is 1hoobufferedto PLC,before
passingto B1/1 for measurement.

Whenfaultfinding, check 101' the presenceof the reference 25KHzsignalon A11/1PW5 and the
presenoe of detectedsignals on \Cl/2 and 3, The AGe can be checked bydrivlng it via en external
DCsource (-8V to -10V),by IIftlng All R37and driving ltthrough R37.



FAULT DIAGNOSIS

Chart 27
A11/1 Input Switching Board Checks

Al1/1 InputSwltc!li<lg
B()/lrd Check..

Su8pact Ofl8I1lllon 01

Al1/1 RLO, RlG,RU'l '">--#0--1
or IOdB pad blItweerl ro

RLG andRLH.
(10<18 pad Ie III cct).

>E'

SUapecI operatlonof
AU/1Broadband FlF

Power Met....
See NcI<I8.

s

RemovebottomeldeFIr
Tray lid. Set up

lnetnlm""l all per Nola t.

Suspect w1r01g from front

'.",.-+! panelconnectoflOr Al1/1. SHChan 10
No«l3.

SellJd N Input. Apply I __....<
1OOMHz CW elgrlal at r

-20dBm to N Inplll.

$l.l$pll(:t QpIIratlo!1 of
"'1'11RlA. FILE, RLF

or IOdB BYPASS 1_ "0
~RLEand ~

RlE. (l(klB ped mnol
inccl.)

set \4llnatl'lll'nent as
per Note 7.

"..l00MHz
s1gnallewl
Ol'llhltA11/l

SignalG__~

output port
approx.

"'''',
See Nole6.

'0

S<apect fallil earlier in
the Signal GentoretQl"
roule. Go 10Charl12

(Signal Generator
ChllCke),

Set liP Irmtrumanl as
per Note 5. >E'

>E'

,...
l00MH:t

algnallevel
onlhAl11l

Rxinpul_.
...."',

See No«o4.

~t operttiao of
A11Il Ale, RLD,
RUt RlH or IOdS

pad BYPASS between
RLG andRLH.

(t0d8 pad Ie nolln
~,

Stl8j:lllClA1111 RLE,

RLF, RlA, RLB, apIItter, ~-«<,-I
or 10d6 PIlO between j4l

ALEandRlF,
(lOdB pad Is in eel).

YES--t

No Fault Found. Go
10CMrt 1 (ChalUl

Index) for furlher fau~
symptoms.
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AMocialedCirouit Diagrams:
244991/131 (Interconnections Diagram).
Z44829/925 (Atl/1 OutputAmplifier Board).
Z4483OI13S (A1:Y1 0upIex MixerBoard).
Z44830!100 (A1311 DuplexLO Board).

NOTE 1.
The signalfrom A1:Y1 isat the RFGENFREQrequested onthe front panel The level
of the signal Is apptOX. -16d8macross the hquency band.

NOTE'.
The output from A1311 Is at a ffequency 1280MHz above the requested RFGENFREQ.
The RFkwel for all thefJequencies b0t:ween 1280.1MHz and2330MHz Isapproximately
7dBm.

NOTE 3.
Thesignalfrom the mlxeroulpu1 (pin1') willbe at the RFGENFREQ requested on the
front paoGI.
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SUspectoperation 01
A1211 le1 amp. circuit I..tt.-\Jf:.""j
orA12/1 R1-R36dB I" "

pad circuit.



SUSpectA13/1. Go to
Chart 29 (A1311 ....--NO

DuplexLO Checks).

FAULTDIAGNOSIS

Chart 28
A12/1 Duplex Mixer Board Checks

Select Rx TEST mode.
A1211 DuplexMixer EnsureRF GEN Is""""C_ ON, but both MOD

GENSMe off.

Undosemi-rigidcable
from A1211 to A6J1 at

A6t1 end.

Is the RF Is the RF
levelfrom Rejoin semi-rigid. signal from

A13/1 Remove bottomside A12/1
cotfect? See AFtray lid. correct? see

Note 2. Note 1.

YES

Remove top RF screen
from A 1211 by

unscrewlng the 21
retaining screws.

YES

~
No fault 100nd. Go to

Chart 1 (Charts
Index) for further fault

symptOms.

Suspectoperation of
Is the RF

signal from Suspect action of Suspect operation of
8dB pads (A1211 A1211 now YES-> screwing screens to A1211 1C2 amplifierRlO-RtS)or A1211

L1o..L13LPF. 00"""'" PCB causesfault . circuitarea.
Note 1.

NO

YES
YES

Is the
Is the

Is the signal
12BOMHz

1280MHz leve! on pin Is the signal

""""'- signal level r of A1211 ''''''' on
onA1211 0 on pin'R'of YES Xl (mixer)

A12/1 IC2/1

IC1/3 A12/1 Xl
approx.

approx.
(mixer) ·42dBm?..prox, _8m,

·7dBm?
epprcx.

See Note3.
See Note 3.

·23dBm?

NO
NO !1Is the

1280MHz Suspect operation of_01 SUspect 1280MHzLO
amp. ciJcult

signal level from A911. Goto Suspect operation of
A1211 R16-R1S,

R1-R36dB
YES onA12/1 NO

Chart 25 (A9!1 LO mixer A12/1 X1.
R25-R28 6dB pads Of

cirouit.
coax. launch

""""'). A12 L16-L20 LPF
PLG Ilppl"ox. circuit area.

·13dBm?

5-53



Suspectoperation of

)-1<'0->1 A13,'1 1C10(a) and(b)

gain shaper circuit area.

Asoociated CircuitDiagrams:
Z4483OI135 (A12/1 DuplexMixerBoard).
Z4483OI100 (A1311 DuplexLOBoam).
Z448291101 (A14/1 DuplexLO ControlBoam).
Z44830!110 (8211 MicroprooessoI'Boam).

NOTE1.
TheDuplexLocalOscillator (to) outputconnection from Al3/1 to Al211 is madeby a copper S1rip,
A13/1 PLE. The LO Isat a frequency l280MHz above the reeelv9r frequency (RF GEN FAEQin Ax
TESTor the irnItanlaneOus frequency of the tracking generator). The levelof the Duplex LO to A12/1
Isapprox.+7dBm.

NOTE2.
The flowchartwill now IMt the operation of thE! Al311 and Al4/1 phase looked loop when the output
frequency Is that for a RF GENfrequency of l00MHz. If settingthe Rf GENtrequeney 10l00MHz
rvS10fflsoomICl operation, selectthe faulty Rf GEN ll'&quency and follow the flowchart but with the
vee tuoedto (RFGEN frequency +1280MHz) instead of 1380MHz and rooalcu!ale the expected
output frequency from Al4/11C2!7when told to cheekfor eeoMHz.

NOTE3.
Connect an external DC supplyvoltage, P, to PLG/2(connected to daughterboard AA1veo TUNE
input). Applyan InitlaI voIt8g& of6.5V. AdjuS1 voltageP betwoon 4V and eN,such that the AF output
on Al311 TP18is at an approximate frequency of 1380MHz.

NOTE4.
A portion of the Al3/1 veooutput iafed 10 Al411 for the phaaa locked loop dividercircuitry. ThE!
signalleavesAl3/1 on the copp&f RF link, A13/1 PLF, that coooecte Al3/1 and Al4/1 and Is at a
level of approx. OdBm.

NOTE'.
A1411 IC10Isa programmable frequency dividerdrlvanby the Iraetional-N control chip, Al411 1C9.
Check!hat lC9la beingwritten to and Is aupplying IC10data on pinlIlC9f2, 3, 4, 5, 6, 7,8,64,65,
66,67.

NOTE6.
Al3/1 lC7(a),1C8(a) and 1C9(a)-(d) are configured ee a digltalphasedetector.
Al3/1 R25, R28and014 10m!an 'outof lock' indicator. Whenthe loop is locked, there are+5V
pulse$ (biased on OV) on IC7(a){6and 1C8(a)I8. Whenout of loel<:, either 1C7(a){6 orlC8(a)18 will
carry a waveform with an average 50% duty cyeIewhich Is sufficient10 tum on Al3/1 TRS, which in
tumstarta the 3Hz oscillatorbased around Al311 lca(c) and (d). ThIs lights thE!'outof lock' LEO,
Al3/1 D2and forces the phase detectorso thatTPll.&:N and TFl'bJNwhich 8tlempt$1o push the
voltageonTP17to 3OV. However, TA5 siITlultaneouslyiums on TA7w!lich clampsthe voltage
ecrcee C22 to fN, 10holdthe veoIn the middleof its range. ThIsmechanism therebyattempts 10
recoverthe veoby pushlng It to the middle of its frequency rangeif It Is stuckat elttlarend.
Operation of the phasedetectorcanbe testedby vafYlng thE! externalvoltage, P, such that the
output frequency, pI'eVioUsIy obseMld on the copper strip,A13/1 PLE,between A13/1and Al211,
wries about 1380MHz(for 1OOMHz AF GEN FREQ), whilstver!1ying the voltages on A13/1 TPll
and TP12areas follows:

VCQQlP"$,,l~.MJ.'g veo0If > 138QMHz
TP11 OV(wllh..SV pulaea) 5V (withOVpulses) alternating at

3Hzwlth OV(with511 pulses)
TP12 5V (withOVpuIsea) 5V (withOVpulsea) llItemalingal

3Hzwithov (with5V pulses)

NOTE7.
A14/1 1C8h!an AF GENFREQdependent current sink,that drives lhE! Al311 Unearisercircuit
Ohangethe AF GENFREQand verify thet the voltageonA13/1 TP14is approx. as follows:

RF GEN FAEQf MHz 1 100 500 1000
TP14 O.5V O.9V 2.SV SII

NOTE8.
The loopfiltefs are based aroundA13/1 L310L6, 1012and 023, C24, DC operation of the neere can
be1ested by varyingthe externalvoltage, P, on PLD/2such thetthe output frequency, previously
obseNed on the coppEll' stlip be1woon A13J1 and A1211, Al3/1 PLE,variesabout1380MHz(for
l00MHz RFGENIr0qUency}, whilstWlrifying the voltageon A13/1 TF17 Is as follows:

~C~$,,~ 'iQ!:L9.1P~I:!;!:
rampsbetween fN and 30V rampsbe1woon fN and OV

'.
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Suspect:operation of
A14f11C12(c)

frequency doubler or
lC12(b) buffer circui1

" ees.

1

YES

YES

Is the phase--'"correctly?

5eeNote6.

YES

YES

YES

1
No Fault Found.Go to
Chart 1 (Charts Index)

'" '"""""""symptOma.

NO->

0-.

Suspect operatiI:Jl of
A14/1TR210TA4ECl
10TTL converter circuit.....

NO

Suspect operation of
Al4/11C12(b)

.......",­
circuit or link from

AI4/1 PLCtoA1311

Suspect operation of

A13{11C7(e.j, lC8(aj
and lC9(a)-(d) phaae

detector circuit.

Suspectoperation of
Aa!1 loop filler circuit.....



FAULT DIAGNOSIS

Suspect operatioo of
AA1VCO

claughterboard orA13/1
IC13butf&r circuit.

Is it possible

toadjust P to

""",
138OMHzoo
A13/1 TP18?

YES
Do not switchoff, alter

or removethe DC
ouppIy.

Chart 29
A13/1 and A14/1 Duplex LO Generation Checks

SUspect operatlon of
Suspect operation 01

A14/1 TR2 to TR4 Eel A1411 IC10divideror Suspect operation of
Remove bottomside RF

A1311 andAl4,'11st

toTTL converter cireuit
TR2, TR310ng tailed Al4{l 1C3amplifier

tray lid.
LOGeneration

pair circuit areas. circuit area. C""""".- See Note5.

iT
NO NO

NO
lsa2.5MHz

square wave,
ofO.5Vpk-J,»<. Is the Duplex

No fault Rlund. Go10

biased on LO"""
YES-I Chart 1 (Charts Index)YES

;>'5'1,
YE from Al311 torfurther fault

correct? See
"""'" 00 Note 1.

symploll'l$.

Al411
1C1C1'2O'/ NO

YES

SUspect operation of Is690MHz S<spod-'"
A1411IC12(b) Suspect operation of

~NO
"""'" at 10MHzclock or

.........,- Al4!11C2dividercifouit -'" interconnections. Goto

circuit or Un!< from W~ .SdBm 00 Chart 46 (82/1 Clock

Al4/1 PLCtoA1Wl A14/1IC2/7? Generation).

-r NO
YES lathe lOMHz

Are SMHz
Suspect operation of Suspectoperation of Is 1380MHz ..... Instrument

Alai1 I07(a), 1C8(a) Al4/1ICl amplifier orJO "Od8m ",.,.nto' ,'ook,-and lC9(aHdJphase Al-R3 adB pad Circuit
"""'" 00 """" ",_00

dOOJctor circuit. ...... Al4111C2/2? 5Vpk-pkon
Al3/1 TP10?

Al3{l

PLBI2'1
YES

YES r,,,,,,
~138OMH:z

"""from , I Suspect operation of
Suspectoperation of Suspect operation of ~N Al311 to ISelect Ax TEST mode Al3/1 TR4amp. or

Al3{11C10{a)and (b) Al311 IC15circuit area Al4/1 I with RF GEN FREQ '" 1C5(a) and 1C6(a)
gainshepercirotAtarea. correct?See 1100MHZ. See Note2. dMde-by-two dreutt

Note4. W~

YES

Suspect operation of
AernoveAl3/1 SKG.

Suspect oparatlon of A13/1 IC14amplifier or
~O

Using an external

N3/1 loopfiltercirculi R52·R546dB pad
supplyvoltage, P, drive

eree, ciroultareas.
theA13,11 VCO.

see Note 3.
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A890clated CIrcuit DIagrams:
244991/131 (Inlenlonnoollons Diagram),
244829/891 (A2OOutputAtlenuatOl'),
Z44829J892 (A21 InputAtlenuatorj,
Z44830!110 (6211 MIcroprocessor Boarn).

NOTE1.
Umcrewattenuatof fromchaa8ls (twoSCffl'Iffl). Connect a slgnal/1nlcl<ing gGI'l(lfatOf to
the attenuatof input
ForA20,the input oonnector hi the 000 COflOOOted to AM inthe lop$lI:IeRFflay by a semi
rigidcable. ForA21,the lnputoonnectof ill the one connactad to A1111 inthe bottom side
RF tray via a semi rlgkl cable.
Connect a 8p8CIn.lm analyzerto the attenuatQr output.

NOTE2.
For A2000flI'IEtCI +5VIe PlA/2 and for A21COMllCt +5V to PlA/4.

NOTE3.
Bothattenuatorsconsist of FelIistivepads that may be selecledor llypall8ed by relays.
Oneend of the relaycoilS is llUppIIed with a constant+5Vandthe relay is1hendrivenby
applyinga OV pulse to the other end of the appropriate coli. Thiecan ee perfomlEtd
fllftI'lU8IIyto check the opel'8tion of the relay. Conn9cl: +5Vto A20Pt.AI2, or 1>2.1 PLA!4
and IhEtn llimpIytouchOVonlhe appropriate pln as indicated In TablEt 1. Notethe
attenuDIcr InputlIignalleYel from the llignaVlraet(ing gel19l'tlIcr end ehooI<: that the
mEN!l8Ur&d output level fromlhe attenuatQr agreeswith TablEt 1.

TABLE1

ATTN.
PAD.

""'.""'.""'.

ATTENUATOR DRIVE CONFIGURATION.

A20 PLA A21 PLA
IN OUT IN OUT

7 5 7 5
3 1 3 1
10 •

Repair cable.

NOTE4.
To drive the Input attenuator, eee Chart11 Note2. To drive theoutpul attenuator, eee
Chart 15 Note5. Under normaloperation, it is verydifficultto ob&EtrnIthe puIIdown pulse
genEtlll1\ld by B2f1TR12-17. To aid ob8eIvation, removethe Il1lEtnuatoI' drivecable from
B2II PLL and loadthe reIev8ntPLL outPut with a 21<7 resistor to +5V.SEtlEtcl the
attenuatorand chEtekthat thEt llllIilltor ill pulled low for approx. 4OmS. The outputs are
labeled on the 82/1 circuft diagram.
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Is continuity of
drive cable

satisfactory?

YES

~
Rejoin semi-rigid and

drive cableto_.
Suspect _

drivecircuit.
see Note 4.

II CONSULT 'ACCESS,



_"""of
iaivecable
",,_cry?

~_;-rlgid and

"'" cableto-.uetor.

~ at.tenual:or
~circu~

""" Note4.

Suspect attenuator
driveoct.on 82/1 or ~-'YE

attenuator drivecable.

FAULTDIAGNOSIS

Chart 30
A20/A21 Attenuator Checks

A2OIA21 Attenuator
Checks.

Unscrewsuspect
........-from

chassis. See Note 1,

Connect +SV to the_r.
SeeNote2.

Testoperation of the
pads inthe attenuator.

see Note3,

Doall pads in
the attenuator_me
satisfactorily?

Suspect attenuator.
Replace and retest,

See Note2.

LT 'ACCESS AND LAYOUT' CHAPTER 2 BEFORE REFITTING A20 ATTENUATOR II
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Aseoolated CiIl:Ult Diagrams:
Z44991f131 (Int0roonnootions DIagram).
Z4483Ol116 (8111 AudioP!'ocGMor Board).

NOTE1.
BothAF GEN1 andAF GENacan be output direcllyfromthe AFOUTsocketon the
front panel, Of UlIlldlUImcxluIatlon genemtors MOOGEN1 and MOOGEN2for the
Ilignal gerJlmItor. AddItioncl!Iy, In look and Ustenmode, AFGEN2 is reserved as the
sweep wavefonnfor lhe lJWeIlt 90MHz3fd LO.

NOTU
Select AFTEST mode, Tones, DCS, TClr'l6 off, Retum, Ensure the faulty AF GENON.
SeIeclonlyone GENandentar the parameters AF GENFREQ..1KHz, LEVELo<1Vand
AFGEN SHAPE .. Sin.

NOTE'.
81/1 IC1 and IC2gatearmys life, e880!ltlaIly, configured lUIaccumulators. Themain
PfDOll$SOfloads the relevant gate amty with an '!rler'emfmlvalue',via theS bit busDO
to 07, which is addedto the accumulator total, Theaccumulator 00UllIs monotonically,
retuming throughzerowhen full scaleIs reached, Hence,the irlcrernenl. value
determineS the output !nlquency. Thegale arraysare clockedwitha 1MHz clock on
pin 51. Functionality of the gate 8ml)'$ can be aacertained by checking for 5Vsquare
wave activityon outputpins7, 2910 34 and 37 to 42.

NOTE4.
81/1 1C3 and IC4are EPROMs lhal are programmed as look up tables for the ffilevant
AFGEN shape. As the 13 bit bilW}'numbersupplied by the gate arraysincrement
fromzero to fullscale, the 8 bil oulpul wordsfrom the EPROMs represents the output
IewI (or 'shape') for one period of the audiowaveform. Functionality of lhe EPROMs
canbe ascertained by oIlecklng the OUlpuls on pins 11to 19 for somewhal random5V
square wave activity.

NOTE5.
81/11C5 and lea oonvertthe EPROM outputs to analogue vollages. Th&irreference
vollagee _ set by 81/1 R2, sucl:11hat the voltageon TP1 shouldbe 5.asv. The
analogueoulpulS canbe observed on 81/1 lC9I6 and IC1016.

NOTES.
Swilches81/1IC13(a) to (d)direclthe requil9dAF GEN signal(s) to the AF OUTdriV9r
circuiI, via resiStOrs lhal set the gain of IC19 to either 0.2 Of 2, depending on the level
rangelhalls being used. IC19 AF Drivel' is pro1ecledagairlsl dai'rI8gefrom low
impedanoe loads by solid Slate fuses Rgo and R91.

Once tripped, the Instrurnenl mustbe lumed off and 10ft for 1 minute to resetthe fuses.
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NoFtIIIl FOlI'ld GoII>
Cher11 (Cl\l!I1S!nclllX)

"",,-­""'.....

SUSptlcl ~alla1 d
B11l1C1,clock011

lC1151 ordatil 00 8 tlI...



FAULT DIAGNOSIS

Chart 40
81/1 Audio Generator Checks

&Al*::t~.M (If

a1flICt, clock on
ICI/51 crclJIItaon8 btl... 81/1Au<:to Gllr\efator
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AalIociated Ckwlt DiagI1llTl8:
Z44Q91n31 (Interoonnectlotls Diagram}.
Z4483O/11S (B1/1 Audio Processor Board - Sheets 5,7 and EI).

NOTE 1.
Select Tx TESTrnoclG wlth AM DEMOO selected with AF FILTEA .. 0.3 TO3.4I<!'kand
SINAO.. Off. Fl9mOYeconnectorfrom 61/1 PLFand applya 10.7MHzinputsignal
I1'\OduIltt$d with 1KHz. 80% A.M. at a measured level of -50dBmIo PlFI2. SelectfTx
Freq], fTx FreqJ, (Retumj, fTx PO\WI~, pn Pwrl, (Return). Tum SQUELCH oft (rotate
knobfully~}.

NOTE'.
SelectSPECANALookand usen mode with AM DEMeO select&d wlIh AF FILTER ..
0.3103.4KHzand SlNAD .. Off. RerFll:IV9 connector fromB1/1 PLGand applya
10.7MHzinput signalmodulatedwl1h 1KHz,80% AM at ameasured l&ve! of -50dBm to
PL"".
NOTE3.
The AM Demodulator, ICl 01, achlews demodulatlon by mixing the AMInputsigna!wlIh
a Ilmltedwraion of the inputsignald9riwd from IC102. The output oontainsthe required
demodulated aodlo signal,an RFCOIl1POfl&fll at the earriet lr8quency and Itsharmonics
and a DC.component whlcl:lls plOpOFIIona! to the carrierlevel.The outputs have the RF
F9!OOY8d by C127and Cl28 and are then made slngl&end&d by IC103(b}.

NOTE4.
The 50KHzfiller Isapprmdmately a 3m order Butterworth LPF wl1h a notch 8117QKHz,
lC108(d}providee a gain of xS.5.

NOTE5.
Remove the link between TPl23 and TP124. Applyan axtemalDCvonaga, P, of 1.5Vto
TP123and adjust P 10obtaina 10.?MHzlevelof -El8dBm on B1 IC100/l.

NOTES.
Then:t Isa PIN diodeattenuator and PIN diodeswitchin boththe Bl/1 PLF (Tx TEST)
and PLG(look and Llstan) inputpaths. The two paths <XlIllblnEI at IC100/l. Under
these 00f'lCIlti0n$, boththe PIN diode attanuBI:ors (0100-102 and 0103-105} should have
approx. 20dB loss. However, tha 10.7MHz signal willonly reachIC100/1 from one path
dIeIatedby the reI0van1: switch(0106-108or 010910 011t). The AGe operatesover
thalnput range OdBm to -EIOdBm for corresponding controlvoltagae on TP123of -2V to
+lOV. ie-ee has again of apprux. eose.

NOTE7.
The loop maybe unstable when closed. RecI100k operation of the loop, whilstvaryingP.
Pay particularaltEInllon to signalshapes and the loop filtercharacteristics.

NOTES.
TheAGC comparator B1/1IC103(a}comparesthe damodulalord.c. output levelwith the
refer&noo voll8ge on lCl03(a)/3 set by IC104(a}. It can be tastadby checkingthat when
the axtemall0.7MHz lnputsignal on Bl/1 PLG/PLFIsraducad10..oodBm thevoltaga on
TP124" +11.5Vandwhen n is raised10 -40dBm, the voIIagaon TP124" ·11.5V.
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FAULT DIAGNOSIS

Chart 41
81/1 AM Demodulation Checks
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Aseoclated ClIoull D\agfams:
Z44991!200 (l1'\tefCOl'loodl Diagram),
Z44830!118 (B1/1 AudioProoos$Ol" Board - Sheets5,7 and 8).

NOTE 1.
Select Tx TESTmodewllh FM DEMOD Sfllected wllh AF ALTER" 0.3 TO 3AKHz and
SlNAO" Off. Rerrlove00f\f\llCl0r1rom B1f1 PLF and apply an unmodulat&d 10.7MHzinput
signalala measured!ewl of -5OdBm 10PLFf2. Select rrxFreqJ, rrxFreqJ,{Returnj.[fx
Powerj, linPwij, \Returnl. Turn SQUELCH off (rotate knob fullyanticlockwlse).

NOTE2,
Select SPECANALoolIand ueten modewith FM DEMeO lllIlectedwith AF FILTER" 0.3
103.4KHlMd SlNAO" Off. Remove oonnectorfrom 81/1 PLG and apply an unmodulated
10.1MI'k input signal at a measured lewl of -5OdBmIoPLG!2.

NOTE3.
The 81/1 lC108{e)and (d) 50KHziiitel' Is 8ppfOldr'nat&ly a 3rd order Butterworth LPF with a
notch at 170KHz, IC108{d)providesa gainof ltS.5. 81/1 R181 sets the FMLevel GaIn,

NOTE4.
Remow \he linkbetweenTPl23 and Tf'124. Applyan externalDC voltage, P, of 12V10
TP123.

NOTEe.
There Is a PIN diodeattenuatol" andPIN diode6Wllch in both the 81/1 PLF (Tx TEST)and
PLG (Lookand uaten) input paths. The two pathscombine at IC10011. In FM
defTIoduIBtion modethe PINdiodeatte!'llJalofs (0101).1Q2 and 0103-105) should have
approx, OdB loss, as It Is de$lrable 10Iimltttle signat The AGe is foroodinto a maximum
gain stale in FM modeby the IC104{s)controlvoIIageacting on IC103(s). However,lIle
10.7MHzsignalwill only reach lC10011 from cne palll dieta1e<l by \he relevantswitch
(0108-t08or 010910 0111).

NOTE6.
The AGe oomparator B1/t IC103{s){1 output should be +12V,as lC103{a)Is forcedIntoa
maximumgainstate by let 04(a) to set the AGCgainto maximum. This is desirabklas it
limitsthe 10.7MHzFMinput signal.

NOTE7.
The FM demodulatoris II dual monostabIe that generatesllx&dlength poises for each oyele
of the 700KHz InpullF signal. Hence,the higher the input slgnailreqlleflCY. the closerthe
pulses and ttle greater the average output voltage.



FAULT DIAGNOSIS

Chart 42
81/1 FM Demodulation Checks
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Associated CIrcuit Diagrams:
244830/116 (81/1 Audio Processor Board - Silt 8)

NOTE1.
Operationof the 50KHzLP AF FItter is covered in Chert41 or42. Gotothe
relevant chari (depending wI1Elther in AM modeor FM mode)It the 50KHzfilter is_.
Othetwlse,select rx TESTmodewith TX FREQ,.100MHz. Set Mod MetertoFM
with IF FiltElr-..3OOKHz, AF Filtilrl-O.3 to 3.4KHz, Diatortion..off and Daemphasis..Qff.
Selectthe ANTENNA inputport and apply a 100MHzsignalat oren, with 1KHzFM
and devlationof 50KHz.

NOTE2.
B1/1 1C2211s a 4th order Butterworth switched capacitorfilter, whosecutoff
Ir&quency is determined by the oIock frequencyon pin 2. It performsthe 300Hz,
3.4KHzand 15KHzLPf functions. The cutofffrequencyIs 1/50the appliW dock
frequency, Howewr. input signalsdose to theclookfrequencywill alias through
the filtef, ThIs!s a problem when the cutofffrequencyis 300Hz,as the dod<;
frequencyIs then 15KHzwhich lies in the audio band. For this reason,the anti-alias
fillet baaedaroundB1/1 !C220(a) has a swltchable!owpass cut-olf Ir&quency of
800Hzor 50KHz. The 800Hzcut-olf frfIquencyIs usedwhen in 300HzLP mode.
Fl!tel'Cutoff Clock Frequency
300Hz 15KHz
3.4KHz 170KHz
15KHz 740KHz

NOTE3.
The cIoek frequency for the switched capacitorfilter 61/1 IC221 is generat&d by tOO
phase locked loop VCO,81/1 1C224. The VCOoutput is divided Infrequencyby
CllSCllded binarycounters!C226 and IC227. The division rate is programmed via
the microprocessOl" dataUnes to pins 1,9, 10 and 15 on both devices, Thedivided
output phase is thencompared to a 5KHzreterence supplied to 8111 lC224/14.
61/1 R296 and C298 form the PlL loop filter. C297, R295detem1inethe veo
operating rl'Il'lQ& upto 100KHzand C297, R295 parallel R315determinethe veo
operating rangebetween120KHzand 1MHz.
If the PLL is faulty,check fot the presenceof the 5KHz reserence signalal5Vpk-pk
on 1C224/14. Then determinewhethel'the veo has any ouIput frequencyat en. If it
does, eitheI' the dividersare faulty, or the phase comparatorin lC224 is at fault.

NOTE4,
81/1IC209(b) is a2nd order Low PassFilterwhichfiltersout the switched capecltor
clookfrequency. It has twoselected cutoff frequencies to cover a 15KHzto
750KHzcIoek range:
!C219(c) aod (d)opengives a cutoff .. 32KHz,
lC219(c)aod (d)closed givesa ClAoff .. 1KHz.

NOTE5.
The filters have wori<ed at the audlo freql..lefldes used in this chart (I.e,in the
passband). To verify the filtJIIr frequencyrasj:l(ll'ISGS, the chari can be repeated
usingsultableaudiofrequencies foreach 1I1t0r, Altarnati'lely, Remove!inkfrom 61f1
Tf'204 and injectan audio trackinggeneratorintoTP204and see the swept
response on a spectrumanalyzer.



FAULT DIAGNOSIS

Chart 43
81/1 Demodulation Filter Checks
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Cut Off FreqUllncy

96H'
650H,
3J<H,

19.5KHz

A5sociated CircuitDIagrems:
Z44991/131 {Interoolmootionll Diagram},
Z4483OI103 (MIl 10.7MHl.IF Board).
Z4483OI110 (62/1 Mloroprooes$Or Board).

NOTE1.
Hingeout the 61fl and 62/1 clrouilboardll. Remove 6211 PLT and applya DCVQltaga 014V to
PLTI2. Salad: SPECANAmcxlawithREFLEVEl.=Od6m. SalactANTENNA port.

NOTE2.
Tha Input attal1UatoIll provida ch8ng&s In I'&08Iver sansitivity in lOd6l1tapll. To obtaintha 0.5d6 REF
LEVEL~ be1wean thalia &taps, the Jog ampsignal ill artillcially liftedby summingit with the
voI1aga em 6211 TP23 using!e72(cl. With ANTENNA Inputsalacted anda REFLEVELof Od6m,
however, no lift IIIappIIad. rna VQI1age on TP23shouldbe OV. (Max. lift wouldmakeTP23-1.9V).
Tha vottage on 1C72(c)/10 is the video 1Ill&ted inpu1 voI1age from PLT. TheIIlgnalis first attenuated
by R219to R221 by 111.32. Hence, thevoltage, Inthis cese,emlC72{c){10 shouldbe 3.03V. rna
video fIltenl, batled around TR26 to TR29havecut off frequencies 0119.8KHz, 3KHz,650Hzand
96Hzrespectively. They are usad for SPECANAIF Filtersattings of 300KHz, 30KHz, 3KHzand
300Hz respectively.

NOTE'
ThetransltlrfUnctiontor 62111C72{c) ill Vout '" (1.32x V{+}) • (0.32xV(\p23}). Ther9foffl, the
voltageon B2{lIC72(c)f8llhou1dbe 4V.

NOTE4,
In lOdB/OlV mcxla, switch B2{1 ICn (b}11I open. giving1he transfef funcllontor 62/1 IC72(d) of Vout
,. V(lC72J8}. ThereIor&, the vottage on 6211 1C72{c)/14 shouldbe 4V.

NOTES,
In 2dBlOlV mode, switch B2J1 IC71(b}11I closed, givingtIwtransferfunctiOO torIml 1C72(d) of Vout
,. (3.32xV(IC72/8» ·11.6. Therefore, the voltageon Iml IC72(c)/14 shouldbe 1:TV.

NOTES.
Whan\.IIIing the ANTENNA port,changing lha REFLEVELfromOd6mto O.5d6m placa& a further
lOd6 01attenuation In the r&OeIver Input and so lha logamp signalis artifiCially railled by 9.5d6. rna
voItaga on 6211 TP23 should now be -t.9V. This IIInegatively summed wiItl the log ampvoltaga by
621C72(c).

NOTE1.
Hinga out the 61/1 and 6211 circuitboards. Remove the coeoecsor from B2{1 PLT. Connect a
tmcklng generaIoI' to PLT/2 (making a 011 connection anywhare that IIIc:onvan!ant on the 8211
board). UIIlng a suitabla probe, observe tha swept frequency I'BSpo05l:I on B2{1 lC72(c)!1 O.

NOTES.
The video filterootoff fraquancy automatically veneeaOOOfdlng to which RESBWIIIsalec:ted. Using
the table below, verifythat aach 01 the IIItefs (placed In circuit by 6211 TR26 to TR29) hall the ccrrece_.
FIII6l" Selected
TR29/Cl25
TR28/Ct24
T'R27/Ct23
TR28/Cl22

Suspect operation of
6211 1C69or IC72(b) ......-

circuitareas.

Suspect operation of
8211 A219, A220, R221 ......­
and A234 circuit area.

SUspect operation of
8211 lC72(c).



FAULT DIAGNOSIS

Chart 45
82/1 Processing of Log Amp Signal Checks

82/1 Processing of Log
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AssociatedCircuit Diagrams:
Z44830/110 (82/1 Microprocessor Board),

NOTE1,
TheInsIfumeni may be fi1t&d with9ith$!" a TCXOOf OCXO. Thischart appliestoboth types
of stanelards. The ffequ&ncy pullingrangesof the OCXOal'ldTCXOare +-l50Hz and +.
300Hzrespectively, ferUle 5V coll1rol voltagerange, TherefO!&, theirou!pUl:frequel'lCies
should be varyclose to 1OMHz regardless of whats100ringvoltages areappliedto them 011

!tIeir COOfn)l pins. The 0U1plrts are 5Vpk·pksquarewavesal'ldcan be eceervecon 82/1
PI.8I'.

NOTE'
Theexternalstandard (whensupplied) enters 82/1 onPL.A12 andmay be 1,2,5Of 10MHz. It
is bufl9red by 82/1 Tfl2 al'ld1C82(e) ontoTP1. 82/1 ICI ts a PAL,whosereI&reoce
ffequ&ncyIs provided by IC3(b)110 in tM Instruments internalreference loop. The exwmal
standard peseee directlyto 10113, but alsovia IC3{a), a lfual4 bit counter, whichprovides a
furtl1erhalf, fifthand lenth olll1e standardtopins4,5 and 6 of ICl. Givanthe instrument
reIereI'Ic&, ICl Isable to deoideUlefrequency ol the e~t&mal stanclard andchoosesthe
relevant straightor divided version, such that its outputfrequency 011 pin 13 is always 1MHz.
ThislMHz signal is then dividedby 8 by IC5(a)to give a 125KHz signal, whichis compared
tothe 125KHz dividedlI'equency standardoutputIfOm IC3{b)/13. 1C4(b) acts as a phase-,
ForOCXOoperation, A223is removed, as the OCXOsteetingvoltage operates in a
negative sense10lI1e TCXOsteering voltage. Whennoexternalstandardis present, too
voltage00 1C4(b)l4 is OV.

NOTE3.
The voltage00 PLB15 is lI1e ocxorrcxo controlvoltage. It is the sumctthe filteredoutput
IfOm 82/1 IC4(0) and the frequency slandardcalibration coll1rol voltageIfOm IC75(c). The
I!'eqI.Iency standard col'ltl'Ol voltage is g9f1emled by the lfual DAC,8211 1C51. The outpul
from IC75(a) repmsents the COARSE ccmlrol al'ldthat IfOm IC75(b)the FINEcootrol. Both
varybetween 0 and ·5V,as the COARSEand FINEvaluesare adjusledin the FREQ
STANDARD CALscreen. Their relevantweights are set by R12and R14. The COARSE
controlis capable of changing lheocxorrcxo between the full rangeol OV and 5V and so
its operatioo and valueshould alwaysbe checked if the voltageon PLBJ5 is grealef than 1V
1rom2.SV

NOTE4.
The cceraecn olthe 20MHzphase lockedloop will nowbe cl:leclIad, 82/1 IC71s a phase
locked loop chip containing the phasedetectOf and veo, R16is removed10breakthe loop.
Connect too Rl61 RI7 node IoOV. IC7 shouldthenoscillateat (vmy) appro~. 2OMHz, to
allowfault finding10proceed,
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FAULT DIAGNOSIS

Chart 46
82/1 10 MHz Clock Generation and Distribution

B2f1 10MHz CkJck ~=:"~~~::f~J
Generation and I----j~stage to the InstrumenJ

Distribution, ( . back I

~a~~r:__,_"

,
SUspect operation of I

62ft 1C3(b}.
t,_._.-

\

........ ~y'--,
I Suspect operation of !
i62/1 external standard

circuitry. see Note2. '

IsOV
;' present on

YES",\ 8211

\ 1C4(b}/4? ;/
I '
,--------,-,'

r

Suspect operation of
62/1 le76(a).

~~4:~~~~: l.-
RtO filter Circuit areaJ'

''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''..,'~

/ lsllle \

/
' frequency \, r- ..,Suepectoperation of

I'I re~= ,~ '" TCXO/OCXO
correct? See " " "reference.

--~l '~;:-/
/ e e 10MH, \ / lOMH' \

suspect"o'p;atlon of'i ,/ 5Vpk·pk' ! i:~~~~V9 \)
82/1 lR3,TA3Q, lA31 i.---¥es",'/ square wave \.:"f---m-.../ 8211
and TR34 transistor 'I \ presentOIl, \ PLCt1,4,6,

dO"".." \,-~:i(;'13?/ \\ P:::r' /
,~,:~,?",,/

vES

/~a DC \ ,/j;;;:~~'.""\
/ voltage on \ / \
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Associated Clrouit Diagrams:
449911230 (294MInter~Diagram).
4483Qf161 (B3fl AnalogueCellularControllerBoard).

NOTE1.
A lllictoproceaao faultwouldpreventthe analoguecellularoplion from begirming to run.
Symptoms of this may be 811 Irlabltity to Gll1efSYSTEM or Cell mode, crashiflgof 1tIe
Irls1rumerl1 hlWlng entered SYSTEMor Cell mode, lhe il1llbility of the II'llllr'umel1l to power
up wheI1 B3/1 ill fitted,or that the numberafter 'AI1alOgue System$ Card' in the HELP I
SETUP00I'9lffl ill I'IOl fft

NOTE2.
Pressthe MEM key and Gll1ef'0', 'I'. PressSYSTEM key. Press 'Cell' soItkey. Select
'NMT450/900'(thismayrequirea password). PressMANUALsofI1Iey,

NOTE 3.
It ha1l beenestab/iStlEld that 83/1 Is generatirlg modulation. This modulation Is then used to
modulate1he InstrumentsigMi g&flQrator. Assumlng the modulationIsCOITOOl and suitable
lor the radio under test (If rot, check SYSTEM settirlgs) and that the radioui'lderte&t
IlllIpOfIds correctly, the replyis dowrKxmverted by the Il1Slfument l'&OEIiver, demodulated
and ItItumQd to 8311. Clearly,irloomlct operationcould imply a fault at 8I1Y stage in this
process. In orderto oondenm 6311 It is thereforefleCGssary to eliminateil1COlTl'JCt operatiOll
of the Instrumentsignalgeneratorand receiver usingthe releventchart(s)fouI'Id in Chart 1
(Charts Index). AltemativeIy, use Chart53 (S3I1 Rtloelw Cl1ecks) to &I1minat& the
possibility of a B3I1 receive fauIl



FAULT DIAGNOSIS

Chart 50
83/1 Analogue Cellular Option Checks

Analogue Cellular
Option Checks

Is 1I1e 83/1
failure

indicative of a
microprocessor

fault?
See Note 1.

NO

set up Instrument
as perNote2.

YES'--~

Go to Chart 51.
(83/1

Microprocessor
Checks)

Is e 1.2KHz!
1.8KHzffsk

signal present 0
on 83/1 TP24

atapprox.
1.4VpI<?

YES

Suspectthe
transmit Go to Chart 52.

functionality of (83/1 Transmij
83/1 or SYSTEM Checks)

settings.

Isoperation of
the Instrument
RFsections
suspected?
See Note3.

NO

~
Go to Chart53,
(83/1Receive

Checks).

Go to Chart 1
YES'--~ (Charts Index) lor

furtherfauij
symptoms.
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Associated Clrouit DIagrams:
44991/230 (2946A Il1l$I'Connectlon8 Diagram).
448301181 (83fl Analogue CelIularControlIet Soard).

NOTE1,
The signal on 63/1ICl2/191s8 fault lndIca1or, lt9absenceindicates a fundamental
~fauIt InIliaIIy, check the oonneetions 0I'l 8311 IC13, IC16, IC17,I09, IC10,
ICll(8, b and <I). IC7{b)and IC15.
Subsequently, check thallhe voltageon 8311 ICl3/19 and IC13120Is r:N at j)(lWGI"-up and
becomes+5'18horlIyafter power-up. Ensurethe 10MHz reklrenceIsPl'&S8flI on 8311
ICl3/15.

NOTE2.
Thenumber displayed after 'Analog Systems Card' Is8 hexadecimal number. Converted 10
binary, it represents 8 numberwhose bitsaredefinedas follows:

Bit0 - Coderunnlng
If low,m-perfonn tl'Iisfkr.vch!lrt eheeklng morethoroughly.

Bit1 - ICZ! clock lid<

'""',If gate 8llaY Is ISS4, oonnect B3I1 TP2710GNDand monllor TP33 for a llqI.IlU& wave. If
the square wave IIInotPfll8lIOl, the device is not progl'8tlll1l&d, lher9fore change device.
ChedI conl'llK:lionll on 6311 IC22/9, 10, 11, 12, 13, 16,17, 16, 19, 20, 22, 23, 24, 26, 27 and
52. If good, cilBnge device,

Bil2 - DSP's presenl
If low,checkconneclloos on pins 18, 20, 40 and 420n 8311 1023,
IC24 and 1025

Bit3 - 0SP1 bootccee sent
If low,check B3{11C23/45

Bil4 - OSP2 bootoode sent
If low,check 83/1 IC24I45

Bil5 - 0SP3 boot oode sent
Iflow, check B3/1IC25/45

Bil6 - DSPI bootoode confirmed
If low,check00!Vllll:ti0n1i on 8311 IC23Il, 3, 4, 5, 6, 38. 44, 66, 67 and 68.

Bit7 - 0Sf>2 bootoocleoonflrmed
If low, check conneclloos on 83/1 IC24/1, 3, 4, 5, 6, 38, 44, 66, 67 and 68,

Bit8 - 0SP3 bootoocleconfirmed
If low,check connectiOnS on 8311 lC25fl, 3, 4, 5, 6, 38, 44, 66, 67 and 68.

Bit9 • DSPl appIlcalloo loaded
!flow, check OOMEICIlons 0I'l 6311 1C23/7,8, 9, 11, 12, 13, 14, 15, 32. 33 and 34

Bit 10 - 0Sf>2appIleation loaded
!flow, check oonnectlons on 8311 IC2417,8, 9, 11, 12, 13, 14, 15, 31, 32 and33

Billl - MemoJy ballefy voltage
If low,check the bat1eI'yvoltage on 8311 PLl.I2. This shook! be av.

46882-310

Suspect 8311 IC20
or IC21. Ukely to
be anaddressing

or chipenable
problem.

Is the
waveform on
8311 ICl215

a square
WaNe?

NO

Suspect 8311
1C21. Check

connections and
then replace te.
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Associated CIrt::Uit Diagrams:
44991/230 (2945A Interoolmections Diagram),
44830/181 (B3J1 Analogue CellularController Board).

NOTEL
Switch onlf'l$ll"Ul1'lef. PIllSa thE:l MEMkey and enter '0', '1'. Prass SYSTEM key. Presli
'Cell' softkey. Selecl 'NMT 450/900' (thismayrequirea pa$$WOfd).PressMANUAL-.,.
NOTE:!.
It has been establiShed that 6311 isgenerating modulation. This modula1ion is then uSfld to
modulate the Inslrument signal generator, Assuming the modulation is correctand suitable
lor the radio undertest (rtnot, check SYSTEM settings) and that the radio underlast
responds OOfI'ectIy, the reply is downoonverted by the Instrument receiver, demodulated
and returned 108311. Clearly, incorrect operation could imply a fault at any stage in this
process. In orderto condemn 83/1, ~ is therofofenecessary to eliminate incorrect
operation of the Instrument signal generator and receiver using the ral&vant chart{s) found
in Chart 1 (Charts Index). Altemalively, use Chart 53 (B3J1 Receive Checks) 10eliminate
the possibility of a 83fl receive fatJIl.

'.
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Go to Chart 1
(Charts Index) for

further fault
symptoms.

l--YES
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lh
F



63/1 Transmit
Checks

Set up Instrument
as per Note 1.

FAULTDIAGNOSIS

Chart 52
83/1 Transmit Checks

Is a 1.2KHz! Isa 1.2KHzi
1.8KHzffsk 1.8KHzffsk

signal signal Suspect83/1
YE presenton present on YES~ lC3l (a) circuit

83/1 TP24 at 83/1 TP21 at area.
apprcx. approx.
1.4Vpl<? 1.4Vpk?

NO

Suspect83/1
IC22, connection Is a 10MHz

Check connection83/1 transmit between 1C22133 square wave
_83/1modulation is and 1C26128, or presenton NO

IC26/6andpresent, 1C23/53 on which 83/1IC26/6
IC11/13.should be present aISVpl<-pk?

300nSnegative
pulses ewry YES

4.8uS.

t
NO

Isa periodic
waveformIsoperation of Is a 50KHz
(high for SuspectB311 IC221.• It>" the Instrument squarewave lOOnS, low 0 or connectionYES RF sections presenton YES

for 2OOnS) _IC22/35suspected? 83/1 IC26126
present on and IC26/2see Nota2. aISVpl<-pl<?
83/1IC26/2
aISVpl<-pl<?

NO YES

I..
Goto Chart53. js data

Suspect 83/1 IC26(83/1 Racalva present on YES
or IC30.Checks). 83/1 IC26/1?

NO

l
Suspect

connections on
83/1 1C22/34 or

1C23152.
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Associated Circuit Diagrams:
44991/230 (2945AInteroormections DIagram),
448301181 (8311 Analogue CellularController Board},

NOTE 1.
Thill chart will test Itle 8311 recetce &eetlon independootly from the restof Itle Instrurn&llt by
di8OClfll'19Cllng the B3/1 moduJallon inputand outputand conneclirlg them togetherto forma
Ioopbac:lI «tilt, Additk>naIIy, 1m extemlll jXIWfl( supplywiU be usedto driveItle log amp
detootIin&to mimicItle presence of a dEltwted IF signa.! fromItle reooivef:
A&fl'IOY9 CllbI& fromPLEand conn&cl enextemlll powersupplyset to OV10PI..EI2.
A(lfl'I()\/9 Cllblea fromPLBandPLO. UnkPlBI2 to PL0/2,
Switchon Instrument, Pressthe MEMkeyand entar '0', '1'. PI"$$$ SYSTEM key. Press
'Cell' aoftkey. Seloot 'NMT4501900' (thillmayrequirea password), PresaMANUAL
soflkey.

Nofaultfound.Go
10Chart 1(Charts

Index)toT furttl8l'
faultsymptoms.

""'''""'...
appearlnl
'MTX TOI

"""'MSTOM
seetkmSi
!hedisplll

NO

Suspect 6311 IC22

orconoectIon '1---NO-{
between lC28!23 r-

and !C22I31.

,----'NO

lila pe!101..­
(3000S •
fNliKY9.&i.......

ea
10""""

YES

.......
sixteen ~

""...presente\
9.6uSOl

83/11C21l

YES
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Suspect 6311
IC28.
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8311 IC21l



FAULT DIAGNOSIS

Chart 53
83/1 Receive Checks

YES

Suspect 83/1
lC29(b)Circuit

/-No--.I area, In particular
R31, R67, RM

or ROO.

YES

Reduce ext psu
I,ot)ttage until

voltage on6311
PW!2~to

OVtocheck
hysteresis.

8311 Receive

C""""

~
set up lnstrument

as per Note1.

.1
Thelogamp
signal detect

circuit will now
becheeked.

Is the voltage

"" .""PW/20V?

YES

Increase ext.. peu

-""'"voltage onB3{1
PWI2 switches

to +511,

Doesswitch

""''''- Suspect B3Il... peu
1C29(b) circuit

voltage is

"'"""'"'"3.8V?

YE

YES

Nofault found with
logampdeteclor.
Problemmay lie in

8311_
section Which will
now be chec!led.

S~pect

""""""'''''between8311
TP24and PLBl2.

Suspect 8311
1029(8)circuit

"...

Suspect 6311
lC32, (PIns 9, 10
and 11should be 1<--"'0
IJII, +511 and OV
_y)o

YES-S_-<J Suspect B311l IC22

)+----1 Press the DATA 1<--------,
''Y.YE

1'---1<'0
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REPLACEABLE PARTS

Introduction
Each sub-assembly or printed circuit board in this equipment has been allocated a reference
designator code, e.a- AO, AI, A2 etc.

The complete component reference includes its reference designator as a prefix e.g. A2el
(capacitor CIon sub-assembly A2) but for convenience in the text and diagrams, the prefix is
omitted unless it is needed to avoid confusion. However, when ordering replacements or in
correspondence, the complete component reference should be quoted.

A crossreference table 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 fitted 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) IFR satisfies its material requirements by purchasing components from leading suppliers, who

may manufacture in many countries. In most instances, components with different identities
and slightly different specifications will beacceptable to us and will be identified under a
single IFR part number regardless of manufacturer.

'{be IFR 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) to supply an item with a different IFR
Ltd part number from that identified in our published documentation. Supply of such an
alternative item is deemed to satisfy, in full, the requirements of any order or contract.

IFR Ltd warrants that the device supplied under our part number will function correctly when
placed in the correctly identified circuit 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 numbering 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. ClOI, DIOI, RlOl; C20l, 0201, R201 etc.

PCB connections
Many 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 O.64mm thick
and 5.97mm 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.
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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 23435/121. and a 72-way double-row connector,
part number 23437/025.

Otherconnections are made using right-angle pins to form a sideentryconnector. Thesecan have
single or double rows of-pins. There are two types of-pins used. Part number 23435/120 is 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 strip of 36 pins. The required number of pins is cut from the strip as
appropriate. Where keyways arc required, the pin occupying that position in the row of pins is
removed. This should be done using small pointed pliers, before the pins are inserted into the
board.

To avoid repetition and possible confusion, references to these connections have been removed
from the parts lists of individual boards. The listing for these pins is given below.

23435/112

23435/120

23435/188

23435/121

23437/025

CONNECTOR MULTIWAY, PCBHEADER-PIN, 36 WAY,RIGHT
ANGLED, 2.54 mmPITCH, PINS GOLDPLATED. 5.11 mmLONG

CONNECTOR MULTIWAY, PCBHEADER-PIN, 36 WAY,RIGHT
ANGLED, 2.54 mmPITCH, PINSGOLDPLATED. 2.57 mmLONG

TERMINAL CONNECTOR-PIN, 0.64 mm SQUARE, 5.97 mm
HIGH, PCBMOUNTING,SINGLE ENDED, PHOSPHOR BRONZE

CONNECTOR MULTIWAY, PCBHEADER, 36 WAY,STRAIGHT,
2.54 mm PITCH, STACKABLE, PINS0.64 mm SQUARE, 5.84 mm
HIGH, GOLDPLATED.

CONNECTOR MULTIWAY, PCB HEADER, 72 WAY,STRAIGHT,
TWO-ROW, 2.54 mmGRID, PINS0.64 mm SQUARE, GOLD
PLATED.

BERG ELECTRONICS

75168~107-36

BERGELECTRONICS

75168-101-36

BERGELECTRONICS

75401·001

BERG ELECTRONICS

75160-102·36

BERGELECTRONICS

75844-802·72

6 pln str1p, ClII !tom/234351112:
6 pln str1p, clll !tom

.........-- 2:3435tl2:0

Front View

Fig. 6-1 Side entry male connector construction

Ordering

Note

46882-310

When ordering replacements, address the order to our Service Division (address at rear of manual)
or nearest agent and specify the following for each component required»

• Type and serial number of equipment, as given on the serial number 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.
• IFR part number.

Only IFR-specified parts should be used, as the use of other components might violate safety
provisions.
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REPLACEABLE PARTS

Electrical components

Clr. IFRpart Description Manufacturer Manufacturer's
Ref. number part number

Overall assembly AO
When ordering, prefix circuit reference with AO.

44991/230 Complete unit Issue 054

Cl01 26386/987 CAPACITOR CERAMIC 10nF+!·10% sevAXIAL KEMET C114-K-l03-K5X5·CA

10 C102

cioa 265821421 CAPACITOR PQLYE$TR 4.7uF+!-100/" 63V RADIAL MPE AtB· or M2B472..()lB

C104 26343/446 CAPACITOR CERAMIC 180pF+/-2% 63V RADIAL BCCOMPS 2222-678- or 2222-68

cies 263731733 CAPACITOR CERAMIC lnF+!·20% 300V FEEDTHRO SPECTRUM CONTROl 1112475---1

FB1 23635/845 CORE BEAD FERRITE8mmDIA 10mmLG 3mmilO FERAOXCUBE 4J30·Q30·33200

10 FBB

FB? 236351833 CORE BEAD FERRITE4.2mmD1A5.5mmLG 1.8mm1D FERROXCUBE 4313-020-1517

FS1 23411/060 FUSE TIME-LAG 2A20x5mm GLASS SPIRAL LmELFUSE 0213002.

FS2 23411/074 FUSE TIME-LAG 10A20x5mm CERAMIC SCHURTER $PT..QOOl-2514

12 236421909 WOUND INDUCTOR WIDEBANDHF CHOKE BEAD CORE 2,5TN FERROXCUBE 4312-020·36700

1OL3

LS1 23646/109 LOUDSPEAKER ROUND 8A200mW 2.25inDIA O.85inDP WELLSOUND A057RN

R1 25761/005 RESISTORNAR SOK 20"/02SOmW PANEL-MTG BOURNS 82C1A·E28-B18

1OR3
R101 24773/273 RESISTOR 1K2% 250mW250V 1QOppm AXIAL ROHM CRB25·Q-X-1K

SA 23467/161 SWITCH SLIDE DPCOPANEL·MTG C&K S202-03-1·SS-03·0

SB 234651809 SW1TCH ROCKER 3PCOON.QFF·ON PANEL·MTG EATON 8130!<20·H15V51·MOD

SKA 23443/449 CONNECTOR-RF BNC SKT5O-OHM BULKHEAD AMPHENOL 31-10

SKB 23443/449 CONNECTOR-RF BNC SKTSo-OHM BULKHEAD AMPHENOL 31-10

SKC 23443/442 CONNECTOA·RF BNC SKT5o-DHM BULKHEAD RAD~LGTRANSAADK) R·141·563-
162

SKD 23443/442 CONNECTOR-RF BNG SKT50-0HM BULKHEAD RAD1ALL·TRANSAADIO R-141-563·
162
SKE 23443/442 CONNECTOR·RF BNC SKT50.QHM BULKHEAD RADIALL-TAANSRADIO R·141·563-
162

X1 23423/177 CONNECTOR MAINS PLUG3·WAY RF-FILTR PANEL-MTG SCHAFFNER FN365-4I01 orFN365"

X2 44991fl46 FAN AXIAL ASSY -12VDC 80mm SO 25mm S025

X8 234671260 OPTO SHAFT ENCODER MODULE BOURNS ENA1J-B2o-LOO064

X9 44991/132 POWER LOAD RF 20dB
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REPLACEABLE PARTS

Cir. IFRpart Description ManufaCturer Manufacturer's
Ref. number part number

RF Oscillator AA1
When ordering, prefix circuit reference with AAI.

44831).160 Complete unit Issue DOS

C1 263861863 CAPACITOR CERAMIC inF+f·l0% SOV 0805 AVX 0805-5C-i02-KAT-1A 0

toC3
C' 26386/762 CAPACITOR CERAMIC 22pF+!-5% SOV 0805 AVX 0805·5K·220·JAW

C5 2638£J898 CAPACITOR CERAMIC 5.6pF+/-O.lpF SOV HI-Q 0805 AVX 08Q5·5K·5R&BAW·TR
C6 26386/824 CAPACITOR CERAMIC iOOpF.r-5% SOV 0805 AVX 0805·5A·l0i ·JAT-1A 0

to C7

D1 283811530 DIODE 88215..VARI·CAP2.2pF@28VMK-GREEN50080
toD2

11 236421535 INDUCTOR luH5%MOULDED 3.2x2.5mm MEGGITT 3612-T-1 RO-J
tal3

R1 248111175 RESISTOR 1K21 i %250mW2QOV 50ppm MINl·MElF VIM 50i..()-1K21-i%-50ppm

R2 24811/171 RESISTOR 825R 1% 250mW200V 50ppm MINI-MElF VIM 501·0·825R·1 %.5Oppm

R3 24811/928 RESISTOR 121 A 1% 250mW200V 50ppm L-I MINI-MELF BEYSCHLAG MMA0204·50HF·l %·121 R

R' 24321/412 RESISTOR 33R 1% 100mW100V 100ppm 0805 VTM 503·Q.33R·1%·100ppm

R5 24321/411 RESISTOR 30R 1%100mWl00V l00ppm 0805 VTM 503·Q.30R·1 %·1 OOppm

R6 24321/410 RESISTOR 27R 1% 100mWl00V l00ppm 0805 VTM 503-Q.27R-1 %-1 OOppm

R7 24321/411 RESISTOR 30R 1% 100mWl00V 100ppm 0805 VTM 503-Q.30R·1 %-1OOppm

TR1 28457/866 TRANSISTOR NPN NE85634..10V 6.5GHz MKD-R24 SOT89 NEC NE85634-T1



REPLACEABLE PARTS

Cir. IFRpart Description Manufacturer Manufacturer's
Ref. number part number

'--.../

Input mixer A2
When ordering, prefix circuit reference with A2.

44829-922 Complete unit Issue 009

Cl 2638619112 CAPACITOR CERAMIC 33OnF+(·lO% SOV 1812 PHILIPS 1812-2B-334-K9BB
C, 263861875 CAPACITOR CERAMIC lQnF+!·10% SOV 0805 AVX 0805·5C·l03·KAT·1A 0
to C7
C8 263861760 CAPACITOR CERAMIC 22OnF+/-l00/o SOV 1210 PHILIPS 1210-2R-224-K9-BBC
to C9
Cl0 26386/875 CAPACITOR CERAMIC 10nF+/-l0% SOV 0805 AVX 0805·5C·l03·KAT·1A 0

Cl1 2638619112 CAPACITOR CERAMIC 330nF+f-l0% sov 1812 PHILIPS 1812·2B·334-.K9BB

C12 263861899 CAPACITOR CERAMIC 100nF+/·l0% SOV 1206 AVX 1206-SC-l M-KAT-1 A0

C13 263861970 CAPACITOR CERAMIC 1.5pF+I·O.lpF SOV 0805 AVX 0805-5K-l RS-SAW-TR

Cl. 2638619117 CAPACITOR CERAMIC 4.7pF+f-O.lpF SOV 0805 AVX 08Q5·5K-4R7·BAW·TR
C15 26386/972 CAPACITOR CERAMIC 2.7pF+/-O.lpF SOV 0805 AVX OBQ5·5K·2R7·BAW·TR

j

C16 263861897 CAPACITOR CERAMIC UpF+!·O,1pF SOV 0805 AVX OB05-5K-4R7-BAW-TR

C17 26386/970 CAPACITOR CERAMIC 1.5pF+/-0.1pF 50V 0805 AVX 0805-5K-1 R5-BAW-TR

C18 26386182' CAPACITOR CERAMIC 10OpF+t-5% 50V 0805 AVX 0805-5A·101 -JAT-1A 0

C19 254511009 CAPACITOR ALUM 47uF+I-20% 16V 6.6mmSQ RU8YCON 16-REV-47

C22 263881992 CAPACITOR CERAMIC 330nF+/-10"k. SOV 1812 PHILIPS 1812-2B-334-K9BB

D2 283831932 DIODE HSMP-3810., PlN100V MKD-EOL SOT-23 HEWlETT-PACKARD HSMp·3810·TR1

03 28335/670 DIODE BAT18" BAND·SWTCHMKD·A2 $OT-23 PHILIPS BAT18iT1

D4 283831962 DIODE BARBO., PIN TRIPLE100V MKD-60 SOT·143 SIEMENS BARGO

OS 28335/670 DIODE BAT18..BAND·SWTCHMKD·A2 SOT·23 PHILIPS BAT18iT1

OS 28371/302 DIODE BZX84--C4V7..ZENER4.7V MKD-Z1 $OT-23 PHILIPS BZX84-C4V7

012 283831941 DIODE BAM2..BAND SWTCH35V MKD·RED SOD·80 PHILIPS BA682
to 013

ICl 28461/464 IC·ANALOG MICROWAVE·AMPlNA·03184..4·PIN AV-84 HEWLETT-PACKARD INA-03184-TR1

IC2 28531/028 RF-MIXER DIODE RINGLMX156A-1 ..Mffi-F-PCK-8 MINI-CIRCUITS LMX-156A-1

UO 23642!064 INDUCTOR 1mH 10%UNSCRNED AIR-CORE RADIAL TOKO 494HYF014QK

U' 236421535 INDUCTOR 1uH 5%MQULDED 3.2x2.5mm MEGGm 3612-T-1RO-J

US 236421719 INDUCTOR 220uH 5%MQULOED 3.2x2.5mm MEGGITT 3612-T-221-J

U6 236421535 INDUCTOR 1uH 5%MOULDED 3.2x2.5mm MEGGITT 3612·T·1RG-J

L17 236421719 INDUCTOR 220uH 5%MOULDED 3.2x2.5mm MEGGITT 3612·T-221-J

U8 23642/535 INDUCTOR 1uH 5%MOULDED 3.2x2.5mm MEGGITT 3612-T-1Ro-J

U9 236421719 INDUCTOR 220uH 5%MQULDED 3.2x2.5mm MEGGITT 3612-T·221.J

R3 24811/167 RESISTOR 562R 1%2SOmW200V 50ppm MINI-MELF VTM S01"()-562R-1 %-SOppm

R. 24811/164 RESISTOR 432R 1% 2SOmW200V 50ppm MINI-MElF VTM S01-Q-432R-1%-5Oppm

RS 24811/153 RESISTOR 1SOR 1% 2SOmW200V 50ppm MINI-MELF VTM S01"()-150R-1 %-5Oppm

R6 24811/173 RESISTOR 1K 1% 250mW200V SOppm MINI-MElF VTM SOH·1 KG-1%-50ppm

R7 24811/168 RESISTOR 619R 1% 250mW200V SOppm MINI·MELF VTM 501-Q-619R-l %-5Oppm

R8 24811/157 RESISTOR 221 R1% 250mW200V 50ppm MINI·MElF VTM 501-G-221R-1%-5Oppm

,
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REPLACEABLE PARTS

Cl,. IFRpart Description Manufacturer Manufacturer's
Ref. number part number

Input mixer A2 (eontd.)

R9 24811t155 RESISTOR 182R 1% 25OmW200V 50ppm M1NI-MELF VTM 501·0-182R-l%-50ppm

R10 248111160 RESISTOR 301 R1% 250mW200V 50ppm MINI-MELF VTM 501-0-301 R-l%-5Oppm

Rl1 248111903 RESISTOR 16R21% 250mW2OQV SOppm L-I MINI·MELF BEYSCHLAG MMA0204·50HF·l"!o·lSR2

R12 24811/160 RESISTOR 301 R1% 250mW200V SOppm MINI·MELF VTM 501·(}-SOl R·l"1"SOppm

R13 248111185 RESISTOR 3K32 1%250mW200V 50ppm MINI·MELF VTM 501·Q·3K32·1 %-50ppm

R14 24811/181 RESISTOR 2K211% 250mW200V 50ppm MINI-MELF VTM 501·0·2K21·1 %-5Oppm

R15 24811/173 RESISTOR 1K1% 250mW200V 50ppm MINI-MElF VTM 501'O-lKO-l%-SOppm

R1S 24811/181 RESISTOR 2K211'7'0 250mW2OQV SOppm MINI·MELF VTM 501·Q.2K21-1%·5Oppm
toR17
R1. 24811/197 RESISTOR 10K 1% 250mW200Y SOppm MINI·MElF VTM 501-Q·l0K-l'%..5Oppm

R20 24811/155 RESISTOR 182R 1% 2SOmW200V SOppm MINI-MElF VTM 501-0-182R·1%·SOppm
to R21
R23 24811f173 RESISTOR 1K 1% 25OmW200V 50ppm MINI~MElF VTM 501·0·1 KQ-.1"f.,..SOppm
toR25

TR1 28487f811 TRANSISTOR NPN BC81840.25V 170MHz MKD-6G SOT-23 GENERAL SEMI BC818-40
to TR2

TR3 284351241 TRANSISTOR PNP BCX17A5V 100MHz MKD·Tl SOT-23 PHILIPS BCX17
toTR4



REPLACEABLE PARTS

Clr. IFRpart Description Manufacturer Manufacturer's
Ref. number partnumber

2nd & 3rd mixer A3
When ordering, prefix circuit reference with A3.

44829-923 Complete unit Issue 015

C' 26878/402 CAPAClTOR·VAR PTFE2·15pF VERT-PCB OAU 1Os-.3901·Q15

C2 26343/4$0 CAPACITOR CERAMIC 39pF+/-2% 63Y RADIAL PHiLIPS 2222-678-34399

C3 26343/489 CAPACITOR CERAMIC 22pFtf-2% 63V RADiAl PHILIPS 2222·678·34229

C' 263861871 CAPACITOR CERAMIC 4.7nFt!·10% SOV 0805 AVX 0805·5C472·KAT·1A 0
10 C5

CG .263431499 CAPACITOR CERAMIC 27pF+/-2% 63V RADlAL PHILIPS 2222-678-34279
C7 263861871 CAPACITOR CERAMIC 4.7nF+/-10% SOV 0805 AVX 0805·5C472·KAT·1A 0
toC9
C'O 26343/'94 CAPACITOR CERAMIC 33pFt!·2% 63V RADIAL PHILIPS 2222-678-34$39

Cll 263861871 CAPACITOR CERAMIC 4.7nFt!·10% SOV 0805 AVX 0805-SC-472-KAT-1A 0
to C16

C17 26386/813 CAPACITOR CERAMIC 12pFt/·5% SOV 0805 AVX 0805·5A·12o-JAT-lAo

CI8 263861871 CAPACITOR CERAMIC 4.7nF+/-10% SOV 080S AVX 0805-SC-472-KAT-1A 0
to C21

C22 26386/819 CAPACITOR CERAMIC 39pF+/-S% SOV 0805 AVX 08OS-SA-390-JAT-1 A0

C23 26386188' CAPACITOR CERAMIC 33nF+I-l00/0S0V 1210 SYFER 121(}J-OSO-0333K-X-T

C24 26386/871 CAPACITOR CERAMIC 4.7nF+I-10% SOV 0805 AVX O8OS·SC-472-KAT-1A 0
to C30

C3' 26386188' CAPACITOR CERAMIC 33nF+/-10% SOV 1210 SYFER 121Q.J-OS0.Q333K·X-T

C32 264S11OO4 CAPACITOR AlUM 1OUF+I-20% 3SV S.3mmSO RUBYCON 35·REV·l0

C35 26878/402 CAPACITOR·VAR PTFE2·15pF VERT-PCB OAU 10S-3901-01S

C36 26386/871 CAPACITOR CERAMIC 4.7nF+I-l0% SOV 0805 AVX 0805-SC-472-KAT-lA 0
to C37

C38 263861804 CAPACITOR CERAMIC 22pF+I-Q.5pF SOV 0805 AVX 0805-5A·2A2·0AT·1A 0
toC39

C'5 263431432 CAPACITOR CERAMIC 15OpF+/-2% 63V RADIAL PHILIPS 2222-678·341S1

C'G 26343/438 CAPACITOR CERAMIC 12OpF+I-2% 63V RADIAL PHILIPS 2222-678·34121

C'7 263431446 CAPACITOR CERAMIC 18OpF+/-2% 63V RADIAL PHILIPS 2222-678-58181
toC48
C55 26451/003 CAPACITOR ALUM 10uF+/·20% 16V 4.3mmSQ RUBYCON 16·REV-1 (}-M·0450

C5G 263861871 CAPACITOR CERAMIC 4.7nF+/-l0% SOV 0805 AVX 0805-SC-472-KAT-1A 0
10 CGO

02 28371/768 DIODE BZX84-G9Vl H ZENER9.1V MKD-Z8 $OT-23 PHILIPS BZX84-C9V1

03 28335/670 DIODE BAT18..BAND·SWTCHMKD-A2 SOT-23 PHILIPS BAT181T1
10 D5

Fl1 236421953 FilTER BANDPASS CERAMIC1355MHz PCB-MTG

IC' 28531/027 RF-MIXER DIODE RINGSCM-2500..PLAS-SO-8 MINI·CIRCUITS SCM-2S00Nl

IC2 28531/0218 RF·MIXER DBlE-BALANCEDSl6440C..PLAS-Dll-16

IC3 284611342 IC-ANAlOG OP AMPlM358..DUAL OIl-8 MOTOROLA lM$58N orlMT358N
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REPLACEABLE PARTS

Cir. IFRpart Description Manufacturer Manufacturer's
Ref. number part number

2nd & 3rd mixer A3 (contd.)

12 236421970 lNDUCTOR-VAR O,05uH NOMUNSCREEND 8.2mmSQ 2-P1N TOKO E525HNS·1oooo2
to L'

L5 23642/519 iNDUCTOR M68uH5%MOULDED 3.2x2.5mm MEQGm 3612·H68·J
toL6

L7 236421533 INDUCTOR 10UH 5'%MOULDED 3.2x25mm MEOOITI 612·T-100-J

L8 23642/537 INDUCTOR 4]uH 5%MOUlDED 3.2x2.5mm MEGGm 3612-T-4R7-J

L9 23642/716 INDUCTOR 3.3uH 5%MOUlDED 3,2x25mm MEGGITT 3612-T-3R3-J

L14 236421537 iNDUCTOR 4.7uH 5%MOULDED 3.2x2.5mm MEGGITT 3612·T·4R7.J

R2 24811/180 RESISTOR 2K 1% 250mW200V 50ppm M1NI-MElF VTM 501-0·2KO-l %-5Opprn
toR3

R' 24811/142 RESISTOR 51 Rl1% 250mW200V 50pprn MINI-MElF VTM 501·()'51 Rl·1%·50ppm

R5 24811/127 RESISTOR 12Rl 1% 250mW200V SOppm MINI-MELF VTM 501·(}-12R1·1 %-50ppm

R6 248111171 RESISTOR 625A 1% 250mW200V 50ppm M1NI-MELF VTM 501-(}825R-l %-50ppm

R7 24811/146 RESISTOR 7SR 1% 250mW200V 50ppm MINI-MELF VTM S01-0-7SRD-1%-50ppm

R8 24811/195 RESISTOR BK25 1% 25OrnW2OQV SOppm MINI-MELF VTM 501·0-81<25-1 %-SOppm

R9 24811f185 RESISTOR 3K32 1% 250mW2OQV SOppm MINI-MELF VTM S01-0-3K32-1 %·SOppm

RlO 24811fl89 RESISTOR 4K75 1% 250mW200V 50ppm MINI-MELF VTM 501-0-4K75-1%-5Oppm

R11 24811/142 RESISTOR 51R11% 250mW2OQV 50ppm MINI-MELF VTM 501-0-51R1-1%-5Oppm

R12 24811/171 RESISTOR 825R 1% 250mW2OQV 50ppm MINI-MELF VTM 501-0-82SR-1 %-SOppm

R13 24811/146 RESISTOR 75R 1% 250mW2QOV 50ppm MINI-MELF VTM 501-0·7SRO·l %·SOppm

R14 24811/127 RESISTOR 12R1 1% 250mW2OQV 50ppm MINI·MELF VTM 501-0-12R1-1°A,.SOppm

R15 24811/172 RESISTOR 909R 1% 2S0mW200V 50ppm MINI-MELF VTM 501-0-909R-1 %-5Oppm

R16 24811/160 RESISTOR 301 R1% 2S0mW2OQV SOppm MINI-MELF VTM 501-0-301 R-1 %-5Oppm

R17 24811/167 RESISTOR 562R 1% 2S0mW2OQV SOppm MINI-MELF VTM 501·0·562R·l "Io-SOppm

R18 24811/127 RESISTOR 12R11% 250mW2OQV SOppm MINI-MELF VTM 501.()-12R1-1%-SOppm

R19 248111171 RESISTOR 825R 1% 250mW2OQV 50ppm MINI·MELF VTM 501·0-825R-1 %·5Oppm

R20 248111180 RESISTOR 2K 1% 250mW2OQV 50ppm MINI-MELF VTM 501-0-2KO-1 %-5Oppm

R21 248111173 RESISTOR 1K1%250mW2OQV 50ppm MINI-MELF VTM 501-{)-1 KO-1 %-5Oppm

R22 24811/180 RESISTOR 2K 1% 250mW200V 50ppm MINI-MELF VTM 501·0-2KO-1 %-SOppm

R23 24811/127 RESISTOR 12Rl1% 250mW2QOV SOppm MINI·MELF VTM S01-0-12R1-1%·50ppm

R2' 248111195 RESISTOR 8K251'1'0 250mW2OQV 50ppm MINI·MELF VTM 501-0-81<25-1 "Io·SOppm

R25 24811f185 RESISTOR 3K321% 25OrnW200V 50ppm MINI-MELF VTM 501-0-3K32-1%-5Oppm

R26 24811/189 RESISTOR 4K751% 25OrnW200V 50ppm MINI-MELF VTM 501-0-4K75-1 %-5Oppm

R27 24811/142 RESISTOR 51 R1 1%250mW200V 50ppm MINI·MELF VTM 501-0-S1R1-1%-5Oppm

R28 24811/171 RESISTOR 825R 1% 250mW200V 50ppm MINI-.MELF VTM 501·0·825R·l "Io·SOppm

R29 24811/155 RESISTOR 182R 1% 250mW2OQV SOppm MINI-MELF VTM 501.()·182R-lo/...SOppm

R30 24811/197 RESISTOR 10K 1% 250mW200V 50ppm MINI-MELF VTM 501-0-1OK-1%-5Oppm

R31 248111171 RESISTOR 825R 1% 2S0mW200V 50ppm MINI-MELF VTM 501-0-825R-1%-5Oppm

R34 24811(144 RESISTOR 61 R9 1% 250mW200V SOppm MINI-MELF VTM 501 -0-61 A9-1%-50ppm

R35 24811/142 RESISTOR 51 R1 1% 250mW2QOV 50ppm MINI-MELF VTM 501-o-S1 R1-1 %-50ppm

R36 248111203 RESISTOR 18K21"10 250mW200V 50ppm MINI-MELF VTM 501-0-18K2-1%-5Oppm

R37 24811/163 RESISTOR 392R 1% 250mW2QOV 50ppm MINI·MELF VTM 501-0-392R-1 %-SOppm
loAS8

R42 24811/173 RESISTOR 1K 1% 250mW200V 50ppm M1NI·MELF VTM 501-0·1 KO-1 %.5Oppm

R43 24811/166 RESISTOR 511 R1% 250mW200V 50ppm MINI·MELF VTM 501'()-511R-1%-5Oppm
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REPLACEABLE PARTS

elr. IFR part
Ref. number

Description Manufacturer Manufacturer's
part number

2nd & 3rd mixer A3 (cont.)

R44
to R45

R46

R47

R48

TRl
lo'TR?

24811/142

24811/219

248111211

24811f203

284571851

RESISTOR 51Rl1%25OmW200V 50ppm MINI-MELF

RESiSTOR 821<51% 250mW2QOV 50ppm MINI-MElF

RESISTOR 39K2 1% 250mW2QOV 50ppm MINI-MElF

RESISTOR 18K21% 250mW200V SOppm MINI-MElF

TRANSISTOR NPN BFS17..15V 1.3GHz MKD-El 50T·23

VTM

VTM
VTM
VTM

PHILIPS

501·0·51 Rl·1 %-5Oppm

501..Q-82K5-10/0-50ppm

501-0-39K2-1%-50ppm

501-Q-18K2-10/0-S0ppm

BFS17



REPLACEABLE PARTS

Clr. IFR part Description Manufacturer Manufacturer's
Ref. number part number

2nd & 3rd mixer A3/1
When ordering, prefix circuit reference with A3/1.

448301240 Complete unit Issue 002

Cl 26678/402 CAPACITQR·YAR PTFE2-15pF VERT·PCB OAU 105·3901-015

C2 263431430 CAPACITOR CERAMIC 39pF+!·2% 63V RADIAL PHILIPS 2222-678-34399

C3 26343/489 CAPACITOR CERAMIC 22pF+/-2% 63V RADIAL PHILIPS 2222-678-34229

C4 263861871 CAPACITOR CERAMIC 4.7nF+/-l0% SOY 0805 AVX 0805-5C-472-KAT-1A 0
toCS
C6 26343/499 CAPACITOR CERAMIC 27pF+/-2% 63V RADIAL PHILIPS 2222·67&34279

C7 2£386/871 CAPACITOR CERAMIC 4.7nF+I-l0% SOY 0805 AVX 0805-5C-472-KAT-1A 0
toC9

Cl0 263431494 CAPACITOR CERAMIC 33pF+/-2% 63V RADIAL PHILIPS 2222-678-34339

Cl1 263861871 CAPACITOR CERAMIC 4]nF+!·10% SOY 0805 AVX 0805·5C·472·KAT·1A 0
toe13

C14 26386/877 CAPACITOR CERAMIC 15nF+/-l0% SOY 0805 AVX 0805-SC-l53-KAT-1 A0
to C1S

C16 263861871 CAPACITOR CERAMIC 4.7nFt/-10% SOV 0805 AVX 0805·SC·472·KAT·1A 0

C17 26386/813 CAPACITOR CERAMIC 12pF+/·5% 50V 0805 AVX 0805·5A·120·JAT·1A 0

C18 263861877 CAPACITOR CERAMIC 15nF+/-10% SOV 0805 AVX 0805-SC-153-KAT·1A 0
loC20

C21 26386/871 CAPACITOR CERAMIC 4.7nF+/-10% SOV O8OS AVX 0805-SC472·KAT-1A 0

C22 26386/819 CAPACITOR CERAMIC 39pFt/·5% SOV 080S AVX 080S·SA·39Q-JAT·1 A0

C23 263861881 CAPACITOR CERAMIC 33nFt/·10%SOV 1210 SYFER 121Q-J.Q50.0333K-X-T

C24 26386/871 CAPACITOR CERAMIC 4.7nFtl-10% 50V 0805 AVX 080S-SC-472-KAT-1 A0
toC30

C31 263861881 CAPACITOR CERAMIC 33nFt/-10% 50V 1210 SYFER 1210..J-GSO·0333K·X·T

C32 264S1/004 CAPACITOR ALUM 10uFt/-20% 3SV S.3mm$Q RUBYCON 35·REV·10

C33 26386/877 CAPACITOR CERAMIC 15nFt/·100/0 50V 0805 AVX 0805·SC·153·KAT·lA0

C35 26878/402 CAPACITOR·VAR PTFE2·15pF VERT-PCB OAU 105-3901-01S

C36 263861871 CAPACITOR CERAMIC 4.7nF+/-10% SOV 0805 AVX 080S-SC472-KAT-1A 0

C37 263861877 CAPACITOR CERAMIC 15nFt/-10% SOV O8OS AVX 0805-5C-153-KAT·1A 0

C38 263861004 CAPACITOR CERAMIC 2.2pFt/-0.5pF SOV 0805 AVX 0805·SA·2A2·DAT·l A0
loC39

C40 263861877 CAPACITOR CERAMIC 15nFt!-10% SOV 0805 AVX O8OS·5C-1S3-KAT-1A 0
toC42

C44 26386/877 CAPACITOR CERAMIC 15nF+/·10% 50V 0805 AVX 0805·5C·153·KAT·1A 0

C45 263431432 CAPACITOR CERAMIC 1SOpFt/-2% 63V RADIAL PHILIPS 2222-678·34151

C48 26343/438 CAPACITOR CERAMIC 120pFtJ·2% 63V RAOlAl PHILIPS 2222-678-34121

C47 26343/448 CAPACITOR CERAMIC 18OpFt/-2% 63V RADIAL PHILIPS 2222-678·58181
10C48

C55 264511003 CAPACITOR ALUM 10uF+/·20% 16V 4.3mmSQ RUBYCON 16·REV·1(}M-Q450

C56 26386/871 CAPACITOR CERAMIC 4.7nFtJ·100/..SOV 0805 AVX 0805·SC472-KAT·1A 0
10 COO
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REPLACEABLE PARTS

CI,. IFApart Description Manufacturer Manufacturer's
Ref. number partnumber

2nd and 3rd mixerA3/1 (eontd.)

03 28335/670 DIODE BAlla.. BANO·SWTCHMKD-A2 801·23 PHILIPS BAT181T1
!oDS

Fl1 23642/961 FILTER BANDPASS CERAMIC1355MHz PCB-MTG K& LMICROWAVE DA3H355ff27·1.5

ICl 285311027 RF·MIXER DIODE RINGSCM·2500..PLAS·SO" MINI·CIRCUITS SCM·2500NL

IC2 285311085 RF-MIXER DBLE BALANCEDAD831 .. PLCC·20 ANALOG AD831AP

IC3 284611342 le·ANALOG OP AMPLM358" DUAL OIL-B MCTORCLA LM358N orLMT358N

IC' 284£1/774 Ie-ANALOG VOlTAGE·REG78l05AC" SO·8 NATIONAL SEMI lM78L05ACM

L2 236421970 INDUCTOR-VAA M5uHNOMUNSCREEND 82mmSO 2-PIN TaKa E525HNS-l0oo02
!oL4

L5 236421519 INDUCTOR O.068uH 5%MOULDED 3.2x2.5mm MEGGm 3612·1-oG8.J
to L6

L7 23642/533 INDUCTOR 10uH 5%MOULDED 32x2.5mm MEGGm 612-T-1othJ

La 23642/537 INDUCTOR 4.7uH 5%MOULDED 3.2x2.5mm MEGGm 3612-T-4R7-J

L9 236421716 INDUCTOR 3.3uH 5%MOULOED 3.2x2.5mm MEGGm 3612·T·3R3-J

L14 23642!537 INDUCTOR 4.7uH 5%MOULDED 3.2x2.5mm MEGGITT 3612-T-4R7-J

PLA 23435/188 TERMINAL CONNECTOR-PINO.64mmSQ 5.97mmHI FCI 75401·001

PLB 23435/188 TERMINAL CONNECTOR·PINO.64mmSQ 5.97mmHI FCI 75401-001

PLe 23435/188 TERMINAL CONNECTOR·PINO.64mmSQ 5.97mmHI FCI 75401-001

PLO 23435/188 TERMINAL CONNECTOR-PINO.64mmSQ 5.97mmHI FCI 75401-001

PLE 23435/188 TERMINAL CONNECTOR-PINO.64mmSQ 5.97mmHI FCI 75401-001

Rl 248111165 RESISTOR 475R 1% 250mW2ooV 50ppm MINI-MELF VTM S01-0-475R-1%-SOppm

R2 24811/180 RESISTOR 2K 1% 250mW200V 50ppm MINI·MELF VTM 501-0-2KO-1 %-5Oppm
!oR3

R4 24811/142 RESISTOR 51 R1 1%2SOmW200V 50ppm MINI-MELF VTM 501-0-51 R1-1%-5Oppm

R5 248111127 RESISTOR 12R1 1% 250mW200V 50ppm MINI-MELF VTM 501.(}12R1-1%-5Oppm

R6 248111171 RESISTOR 825R 1%250mW200V 50ppm MINI-MELF VTM 501-Q-825R-1 %-SOppm

R7 24811/146 RESISTOR 75R 1% 250mW2ooV 50ppm MINI·MELF VTM 501-D-75RO-1 %-SOppm

RB 24811/195 RESISTOR 81<25 1% 250mW2ooV 50ppm MINI-MELF VTM 501-o·8K25·1 %·5Qppm

R9 24811/185 RESISTOR 3K32 1% 25OrnW2ooV 50ppm MINI-MELF VTM SOl-o-3K32·1%-5Qppm

Rl0 24811/189 RESISTOR 4K75 1% 25OrnW2ooV 50ppm MINI·MELF VTM 501-0-4K75-1 %-5Qppm

Rll 24811/142 RESISTOR 51 R11% 2SOmW200V 50ppm MINl-MELF VTM 501·0-51 R1-1%-5Oppm

R12 24811/171 RESISTOR 825R 1% 250mW200V 50ppm MINI-MELF VTM 501-o-825R-1 %-5Oppm

R13 24811/146 RESISTOR 75R 1% 250mW200V SOppm MINI-MELF VTM 501·0-75Ro-1o/...5Qppm

R14 24811/127 RESISTOR 12R11% 250mW2ooV 50ppm MINI-MELF VTM 501·0·12R1-1%-5Oppm
to R15

R17 24811/167 RESISTOR 562R 1% 250mW2ooV 5Qppm MINI-MELF VTM 501-0-562R-1%-5Oppm

RlB 24811/127 RESISTOR 12R11% 250mW2ooV 50ppm MINI-MELF VIM 501·D-12R1·1%-SOppm

R19 24811/171 RESISTOR 825R 1% 250mW2ooV 50ppm MINI-MELF VTM 501·0-825R·l%·5Ojlpm

R20 24811/180 RESISTOR 2K 1% 250mW200V 50ppm MINI·MELF VIM 501-0-2K0-1o/...5Oppm

R21 24811/173 RESISTOR 1K1%250mW200V SOppm MINI-MELF VIM 501-0-1 KO·1 %·5Qppm

R22 24811/180 RESISTOR 2K 1% 2SOmW200V SOppm MINI-MELF VIM 501-0-2K0-1o/e-5Qppm

R23 248111127 RESISTOR 12R11% 250mW2ooV 5Qppm MINI-MELF VTM 501-D-12R1-1%-5Oppm

R24 24811/195 RESISTOR 8K25 1% 250mW2ooV 50ppm MINI-MELF VTM 50148K25-1o/...5Oppm,
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REPLACEABLE PARTS

Cir. IFRpart DescrIption Manufacturer Manufacturer's
Ref. number part number

2nd and 3rd mlxar A3/1 (conte.)

R25 24811/185 RESiSTOR 3K32 1% 250mW200V 50ppm MtNI-MELF VTM 501-0-3K32-1 %-5Oppm

R25 24811/189 RESISTOR 4K75 1% 250mW200V SOppm MINI-MElF VTM 501-0·4K75·1 %-5Oppm

R27 24811/142 RESiSTOR 51Rl1%250mW200V SOppm MINI-MELF VTM 501-0-51 Rl-1%-5Oppm

028 24811/171 RESiSTOR 825R 1% 250mW200V 50ppm MINI-MELF VTM 501-(}825R-l%-5Oppm

029 248111155 RESiSTOR 182R 1% 250mW200V 50ppm MINI-MELF VTM 50i-(}-182R-l0/0-SOppm

R30 248111197 RESiSTOR 10K 1% 250mW2QOV 50ppm M1Nl-MELF VTM 5Oi-(}iOK-l%-50ppm

R31 24811/171 RESISTOR 825R 1% 250mW200V 50ppm M1NI-MELF VTM 5Oi-(}'825R-l %-5Oppm

R32 24811fl90 RESiSTOR SKi1 1% 250mW200V SOppm MINI·MELF VTM 5Oi-O-5Kl1-10/0-SOppm
toR33
R34 248111144 RESISTOR 61 R91% 250mW200V 50pprn MINI-MELF VTM 501 ·0·61 Rg· iO/O·50ppm

R05 24811/142 RESiSTOR 51R11% 250mW200V SOppm MINI-MELF VTM 501-0-51 R1-1%-SOppm

R36 248111203 RESiSTOR 18K2 1% 250mW200V SOppm MINI-MELF VTM SOl-0-18K2-1%-5Oppm

R37 248111163 RESISTOR 392R 1% 2SOmW200V SOppm MINI-MELF VTM 501-0·392R-1 %·50ppm
to R36
R40 248111162 RESISTOR 365R 1% 250mW200V 50ppm MINI-MELF VTM S01-0-365R-1 %-50ppm

R41 248111927 RESISTOR 221 R1% 250mW200V 50ppm L-I MINI·MELF BEYSCHLAG MMA0204-50HF-l %-221R

R42 24811/173 RESISTOR 1K 1% 250mW200V SOppm MINI·MELF VTM 501-0-1 KQ-10/0-5Oppm

R43 24811/166 RESISTOR 511 R1% 250mW200V 50ppm MINI-MELF VTM 501·0-511 R·l'1o-SOppm

R44 24811/142 RESISTOR 51 Rl 1% 250mW200V 50ppm MINI-MELF VTM 501·0-51R1·1%-SOppm
toR45

R46 24811/219 RESISTOR 82K5 1% 250mW200V SOppm MINI·MELF VTM 501-0-82K5-1 '1o-SOppm

R47 24811/211 RESiSTOR 391<21% 250mW200V SOppm MINI·MELF VTM 501-0-39K2-1 %-SOppm

R48 24811/203 RESISTOR 181<21% 250mW200V SOppm MINI-MELF VTM 501·0· 18K2·1%-5Dppm

TR, 28457/851 TRANSISTOR NPN BFS17.J5V 1030Hz MKD-E1 SOT-23 PHILIPS BFS17
loTR7



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 A4/L

44830-103 Complete unit Issue 007

C2 263861871 CAPACITOR CERAMIC 4.7nF+/-10% SOV 0805 AVX 080S-SC472-KAT-1A

to C3
C5 26386/871 CAPACITOR CERAMIC 4.7nF+j·l0% SOV 0805 AVX 08Q5-5C-472-KAT·1A

C9 263431784 CAPACITOR CERAMIC 68pF+/-S% SOV 0805 AVX 0805-5A·680"J~ T-M

C10 26386f871 CAPACITOR CERAMIC 4.7nF+/-l0% SOV 0805 AVX OSOS"5C-472-, ,'::'.7·lA

to C14

C15 263861777 CAPACITOR CERAMIC 47nF+/~20% 63V 1206 PHYCOMP 1206-2R-473-K9-B20D

C16 263861814 CAPACITOR CERAMIC 15pF+/-S% SOV 0805 AVX 0805-5A-150-JAT-1 A

C17 26878/402 CAPAClTOR-VAR PTFE2-15pF VERT-PCB DAU 105-3901-015

C18 26386f871 CAPACITOR CERAMIC 4.7nF+{-lQ% SOV 0805 AVX 0805·5C·472·KAT·1 A

to C19

C20 263861803 CAPACITOR CERAMIC 1.8pF+I-O.5pF SOV 0805 AVX 0805-5A·1R8·DAT-1A

C21 26878/402 CAPAClTOR·VAR PTFE2-15pF VERT-PCB DAU 105-3901-015

C22 263861871 CAPACITOR CERAMIC 4.7nF+/-10% sov 0805 AVX 0805·SC·472·KAT·1A

10 C25

C26 263861814 CAPACITOR CERAMIC 15pF+/-S% SOV 0805 AVX 0805-5A-150..JAT-1A

C27 26678/402 CAPACITOR-VAR PTFE2-15pF VERT-PCB DAU 105-3901-015

C28 26386J871 CAPACITOR CERAMIC 4.7nF+/-10% SOV 0805 AVX 0805-SC-472·KAT~1A

10C29

C30 26386/803 CAPACITOR CERAMIC 1.8pF+/-0.5pf SOV 0805 AVX 0805-5A-1 R8-DAT-1A 0

C31 26878/402 CAPACrTOR-VAR PTFE2-15pf VERT-PCB DAU 105-3901-015

CO2 26386/871 CAPACITOR CERAMIC 4.7nF+/-100/o SOV 0805 AVX 080S-5C472·KAT-1 A0

10 C43
C44 26386/814 CAPACITOR CERAMIC 15pF+/-5% SOV 0805 AVX 0805-SA-1SQ-JAT-1 A0

C45 268781402 CAPACITOR-VAR PTFE2·15pF VERT-PCB DAU 105-3901-01S

C46 26386/871 CAPACITOR CERAMIC 4.7nF+I-100/o SOV 0805 AVX 0805-5C472-KAT-1A 0

to C47

C48 26386J8il3 CAPACITOR CERAMIC 1.SpF+I-0.SpF SOV 0805 AVX 0805-5A-1R8-DAT-1A 0

C49 268781402 CAPACITOR-VAR PTFE2-15pF VERT-PCB DAU 105-3901-015

C50 263861871 CAPACITOR CERAMIC 4.7nF+/-10% 50V 080S AVX 0805-5C-472-KAT-1A 0

IoC53
C54 263861814 CAPACITOR CERAMIC 15pF+I-S% SOV 0805 AVX 0805-SA·1SO..JAT·1A 0

C55 26678/402 CAPACITOR-VAR PTFE2-15pF VERT~PCB DAU 105-3901-015

C56 26386/871 CAPACITOR CERAMIC UnF+f-10% SOV 0805 AVX 0805-5C-472-KAT-1A0

toCS7

C58 263861llO3 CAPACITOR CERAMIC 1.8pF+/-0.5pf 50V 0805 AVX 0805-5A-1 R8-DAT-1 A0

C59 26878/402 CAPACITOR-VAR PTFE2-15pF VERT-PCB DAU 105·3901-015

C60 263B6f871 CAPACITOR CERAMIC 4.7nF+I-100/o SOV 0805 AVX 0805-5C472-KAT-1A 0

IoC63
C64 263881875 CAPACITOR CERAMIC 10nF+/·10% SOV 0805 AVX 0805-5C-103-KAT·1A 0

C65 263861871 CAPACITOR CERAMIC 4.7nF+I-10% 50V 0805 AVX 0805·5C472-KAT-1A 0
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REPLACEABLE PARTS

elr. IFR part DescrIption Manufacturer Manufacturer's
Ref. number part number

10.7 MHz IF amplifier and Log. amplifier A4/1 (contd.)

CS9 26386/871 CAPACITOR CERAMIC 4.7nF+I-10% SOY 0805 AVX 0805-SC-472-KAT-1A 0

10 COO

C81 263861899 CAPACITOR CERAMIC 100nF+/-l0% SOV 1206 AVX 1206-SC-104-KAT-1A 0

C82 264511002 CAPACITOR ALUM 4.7uF+f-20% 35V 4.3mmSQ RUBYCON 35-AEV4R7

CS3 263861899 CAPACITOR CERAMIC 100nF+/-l0% SOY 1206 AVX 1206·5C·l04·KAT·1A 0

C84 264511002 CAPACITOR ALUM 4]uF+f-20% 35V 4.3mmSQ RUBYCON 3&.REV-4R7

C85 26386/871 CAPACITOR CERAMIC 4.7nF+I-l0% SOY 0805 AVX 0805-SC-472-KAT-1A 0

loC86

C100 26386/875 CAPACITOR CERAMIC 10nF+I-100k SOV 0805 AVX 080S-5C-l03·KAT-1 A0
C1Ql 26878/407 CAPACITOR-VAR POLVPR0P2-22pF lODV VERT-PCB OAU 107-2801..()22

Cl02 26386/824 CAPACITOR CERAMIC l00pF+I-5% SOY 0805 AVX 0805·5A-l01-JAT-1A 0

C'03 26386/875 CAPACITOR CERAMIC 10nF+f-l0%50V 0805 AVX 0805-SC-103-KAT-1A 0

C'04 2638Sf824 CAPACITOR CERAMIC 100pF+/-5% 50V 0805 AVX 0805-SA·101·JAT·1A 0

C'09 26385/899 CAPACITOR CERAMIC 100nF+/-l0% SOV 1206 AVX 1206-SC-1Q4·KAT-1A 0

C112 264511002 CAPACITOR ALUM 4.7uF+f-20% 35V 4.3mmSO RUBYCON 35-REV-4R7

toC114

C'25 2638SJ871 CAPACITOR CERAMIC 4.7nF+/-10% SOV 0805 AVX 0805-SC-472-KAT-1A 0

toC127

C'28 2638SJ817 CAPACITOR CERAMIC 27pF+f-5% SOV 0805 AVX 080S-5A-27G-JAT-1 A0

C'29 2638W804 CAPACITOR CERAMIC 22pF+/-05pF SOV 0805 AVX 0805-5A-2A2-DAT-1A 0

C'3O 263861871 CAPACITOR CERAMIC 4.7nF+/-l0% 50V 0805 AVX 0805-5C-472-KAT-1A 0

C'4{) 263861875 CAPACITOR CERAMIC 10nF+/·l0% SOV0805 AVX 0805·5C-103·KAT-1A 0

to C142

C'43 26386/871 CAPACITOR CERAMIC 4.7nF+/-10% 50V 0805 AVX O8OS-SC-472-KAT-1A 0

C145 26386/875 CAPACITOR CERAMIC 10nF+I-10% SOV 0805 AVX 0805-SC-103-KAT-1A 0

C'4S 263861871 CAPACITOR CERAMIC 4.7nF+/-10% 50V 0805 AVX 0805-5C-472-KAT-1A 0

C147 263861875 CAPACITOR CERAMIC 10nF+/·l0% SOV080S AVX 0805·5C-1034<Ar-t A0

toCl48

C149 263861871 CAPACITOR CERAMIC UnF+f-10% SOV 0805 AVX 0805-SC-472-KAT-1A 0

loC1S0

C'52 26386/875 CAPACITOR CERAMIC lOnF+/-10% 50V 0805 AVX 0805-SC-103-KAT-1 A0

loC153

C'55 26421/127 CAPACITOR ALUM 470uF+/·20% 16V RADIAL RUBYCON 16-TW$$-470-M

toCl56

C'60 263861871 CAPACITOR CERAMIC UnF+f-10% SOV 0805 AVX O8OS-SC-472-KAT-1A 0

0' 28335/670 DIODE BAT18..BANO-SWTCHMKO·A2 SOT-23 PHIUPS BAT18lT1

to 013

0'6 283351670 DIODE BAT1B-. BAND-SWTCHMKD-A2 SOT-23 PHILIPS BAT18lTl

017 283711301 DIODE BZX84-C4V3..ZENER4.3V MKD-Z171W9 8OT-23 PHIUPS BZX84-e4V3

0'8 28383/910 DIODE BAS28..SMALL·SIGDUAL MKO·A61fJT SOT-l43 PHIUPS BAS28
to019

020 28371/494 DIODE 1N825..VOLTAGEREF 6.2V AXIAL DO·7 M1CROSEMI 1NS25 orA (52mm TAP

10021
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REPLACEABLE PARTS

Clr. IFRpart Description Manufacturer Manufacturer's
Ref. number part number

10.7 MHz IF amplifier and Log. amplifier A411 (eonld.)

IC1 28461/843 Ie-ANALOG SWITCHSD5400..QUAD 80·14 CALOGIC SD5400CY

IC2 28461/388 Ie-ANALOG QP AMPLM324D..QUAD 50-14 ON SEMI lM324D
103 28461/412 Ie-ANALOG OP AMPTl072..DUAL 80-8 STM1CRQ TL072CO

104 28461/522 Ie-ANALOG UMlTING·AMPAD606.. SO·16 ANALOG AD606JR

IC5 28461/412 le·ANALOG OP AMPTL072.. DUAL 50-8 STMICRQ TL072CD

IC6 28461/125 le·ANALOG OPAMPEL2160..DIL·8 lNTERSll EL2160CN
IC7 284611734 Ie-ANALOG VOLTAGE·REG78l05AC..T().92 NATIONAL SEMI LM78L05ACZ

L2 236421510 INDUCTOR Q,luH 5%MOULOED 3.2x2.5mm TYCO 3612-T-Rl0-J

L3 236421533 INDUCTOR 10uH 5%MOULDED 32x25mm TYCO 3612·T·l00·J

L4 236421555 INDUCTOR 10uH 10%LACOUER-COAT AXIAL TYCO SC10-100-T(5mm PITCH

toLS

L6 23642/533 INDUCTOR 10uH 5%MOULDED 3.2x2.5mm TYCO 3612-T-l00-J

L7 236421555 INDUCTOR 10uH 100/0LACOUER..cOAT AXIAL TYCe SC10·1O(}T(5mm PITCH

L8 236421533 INDUCTOR 10uH 5%MOULDED 3.2x2.5mm TYCO 3612·T·100-J

L9 23642/555 INDUCTOR lOUH 10%I.ACOUER-COAT AXIAL TYCO SClO-100-T(5mm PITCH

L11 23642/716 INDUCTOR 3.3uH 5%MOUlDED 32x2.5mm TYCO 3612-T-3R3-J

L12 236421533 INDUCTOR lOUH 5%MOUlDED 3.2x2.5mm TYCe 3612·T·l00·J

to U3

L15 236421706 INDUCTOR 15uH 5%MOULDED 3.2x2.5mm TYCO 3612-T-150-J

L16 236421707 INDUCTOR l00uH 5%MOUlDED 3.2x2.5mm TYCO 3612-T-101·J

tol17

L20 236421533 INDUCTOR lOuH 5%MOUlDED 32x2.5mm TYCe 3612·T·l00-J

10 L26
L27 236421537 INDUCTOR 4.7uH 5%MOULDED 3.2x2.5mm TYCO 3612-T-4R7-J

l28 23642J064 INDUCTOR lmH10%UNSCRNED FERITE-CORE RAD TaKa 494HYF0140K

10<29

R1 248111165 RESISTOR 475R 1% 250mW200V 50ppm MINI-MElF VIM 501-0-475R-l%·50ppm

R2 24811/150 RESISTOR 110R 1% 250mW2OQV 50ppm MINI-MElF VTM 501411 OR-l %·5Oppm

R3 24811/127 RESISTOR 12Rl1% 250mW2OQV 50ppm MINI-MElF VTM S01.(}-12R1·1 %-5Oppm

R4 25748/564 RESISTOR·VAR 500R 10%500mW M·TURN VERT-PCB BOURNS 3299W·H01

AS 24811/171 RESISTOR 825R 1% 250mW200V SOppm MINI-MElF VTM 501-Q-825R-l0/0-5Oppm

R7 24811/159 RESISTOR 274R 1% 250mW200V 50ppm MINI-MElF VTM 501-0-274R·1%·5Qppm

R12 24811/213 RESISTOR 47K51% 250mW200V 50ppm MINI-MElF VIM 501-0-47K&-1%·SOppm

R17 24811/161 RESISTOR 332R 1% 2SOmW200V 50ppm MINI-MElF VIM 5014332R-l%-5Oppm

R18 24811/142 RESISTOR 51Rl1%25OmW200V 50ppm MINI-MElF VTM 501-0-51Rl-1%-SOppm

R20 24811/159 RESISTOR 274R 1% 25OmW200V 50ppm MINI-MElF VTM 501-0-274R-10/0-SOppm

R21 24811/170 RESISTOR 750R 1%250mW200V 50ppm MINI·MElF VTM 501-0·750R·l%-50ppm

R22 24811/136 RESISTOR 3OR11% 250mW200V SOppm MINI·MElF VTM 501·0·30R1·1%-SOppm

R23 24811/180 RESISTOR 2K 1% 250mW200V 50ppm MINI-MElF VTM 501-0-2KO-l %-50ppm

R24 24811/147 RESISTOR 82R5 1% 250mW200V 50ppm MINI-MElF VTM SOl-0-82R5·1 %·5Oppm

R25 24811/159 RESISTOR 274R 1% 250mW200V 50ppm MINI·MElF VTM 501-0-274R·1 %-5Oppm

R26 24811/171 RESISTOR 825R 1% 250mW2QOV 50ppm MINI-MElF VTM 501..Q-825R-1 %-5Oppm

R27 24811/156 RESISTOR 200R 1% 250mW200V 50ppm MINI-MElF VTM 501.(}-2OQR-1%-5Oppm

R29 24811/158 RESISTOR 243R 1% 250mW200V 50ppm MINI-MElF VTM 501-0-243R-lo/...5Qppm

R30 24811/175 RESISTOR 11<211% 250mW200V 50ppm MINI·MElF VTM 501-0-11<21 ·1%-50ppm,
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Cir. IFApart Description Manufacturer Manufacturer's
Ref. number part number

10.7 MHz IF ampUfier and Log. amplifier A4/1 (eonld.)

031 25748/569 RE$I$TOR-VAA lK 10%500mW M·TURN VERT-PCB BOURNS 3299W-1·102

032 24811f225 RESISTOR 150K 1% 250mW200V 50ppm MINI-MElF VTM 501·Q·150K-Io/c-5Oppm

ROO 248111177 RESISTOR 1K5 1% 250mW200V SOppm M1NI-MELF VTM 501·0·1 1(5-1 %-5Oppm

R34 248111150 RESISTOR IIOR1% 250mW200V 50ppm M1NI·MELF VTM 501 ·0·11 OR·l%-50ppm

R35 248111147 RESISTOR 82R5 1% 250mW200V 50ppm MINI·MELF VTM 501 ·O·82R5·1 %·50ppm

R36 248111159 RESISTOR 274R 1% 250mW200V 50ppm MINI·MELF VTM 501·Q-274R-l%-SOppm

R37 24811/171 RESISTOR S25R 1% 250mW200V 50ppm MINI·MELF VTM 501-Q-625R-l%-50ppm

R38 24811/156 RESISTOR 200A 1% 250mW200V 50ppm MINI-MELF VTM 501 ·O·200R·l%-50ppm

R39 24811/127 RESISTOR 12Rl1% 250mW200V 50ppm M1NI-MELF VTM 501..Q-12Rl-1%-50ppm

R40 248111158 RESISTOR 243A 1% 250mW200V SOppm MINI·MELF VTM SOl-0-243R-l%-50ppm

R41 24811/17S RESISTOR 1K211% 2S0mW200V 50ppm MINI-MELF VTM SOl..Q-l K21-1%-5Oppm

R42 2S7481S69 RESISTOR-VAR lK 10%500mW M-TURN VERT-PCB BOURNS 3299W-l-l02

R43 24811/22S RESISTOR 150K 1% 2S0mW200V SOppm MINI-MELF VTM SOl...Q-1SOK-1%-50ppm

R44 24811/177 RESISTOR lKS1%250mW200V 50ppm MINI·MELF VTM SOl-0-1 KS-l %-SOppm

R45 24811/150 RESISTOR 110R 1% 250mW200V SOppm MINI-MELF VTM SOl-0-110R-l%-SOppm

R46 24811/142 RESISTOR 51 R1 1% 250mW200V 50ppm MINI-MELF VTM SOl..Q-S1R1-1%-50ppm

R47 24811/1S9 RESISTOR 274R 1% 250mW200V SOppm MINI-MELF VTM SOl..Q-274R·1o/.,.50ppm

R48 24811/171 RESISTOR 82SR 1% 250mW200V SOppm MINI-MELF VTM SOl "0-825R·l%-SOppm

R49 24811/142 RESISTOR SlRll% 250mW200V SOppm MINI-MELF VTM 501·0-S1Rl-1%-50ppm

R50 24811f127 RESISTOR 12R1 1% 250mW200V SOppm MINI-MELF VTM SOl·0-12R1-1"1.,.SOppm

R51 24811/161 RESISTOR 332R 1% 250mW200V SOppm MINI-MELF VTM 501 -O-332R·l%-SOppm

R52 24811/171 RESISTOR 82SR 1% 250mW200V SOppm MINI-MELF VTM SOl -O-82SR·l %-SOppm

R53 24811/1S7 RESISTOR 221 R1% 250mW200V SOppm MINI-MELF VTM 501...Q-221 R-l%·SOppm

R54 24811/180 RESISTOR 2K 1% 250mW200V 50ppm MINI-MELF VTM 501-0-2KO-1%-SOppm

R55 24811/153 RESISTOR 150R 1% 250mW200V SOppm MINI-MELF VTM 501·0-150R-l"1.,.SOppm

RSS 24811/180 RESISTOR 2K 1% 250mW200V SOppm MINI-MELF VTM 501-0-2KO·1%·SOppm
R57 248111147 RESISTOR 82R5 1% 25OmW200V 50ppm MINI-MELF VTM 501-0-82RS·l "Io-SOppm

R58 248111160 RESISTOR 301 R1% 2SOmW200V SOppm MINI-MELF VTM 501-0·301 R-l%-50ppm

R59 248111168 RESISTOR 619R 1% 2SOmW200V SOppm MINI-MELF VTM 501..Q-619R-1%-5Oppm

ROO 2481111S6 RESISTOR 200R 1% 2SOmW200V SOppm MINI-MELF VTM SOl·Q-200R-l%-50ppm

R61 248111127 RESISTOR 12R11% 25OmW200V 50ppm MINI-MELF VTM SOl-0-12Rl-l%-50ppm

R62 248111158 RESISTOR 243R 1% 25OmW200V 50ppm MINI-MELF VTM S01-0.243R-l%-50ppm

R63 24811/175 RESISTOR 1K21 1% 2S0mW200V 50ppm MINI-MELF VTM SOl-o.l K21-1%-5Oppm

R64 25748/569 RES1STOR·VAR lK 10%5OOmW M·TURN VERT-PCB BOURNS 3299W-1-102

R55 24811/225 RESISTOR lS0K 1% 250mW200V 50ppm MINI-MELF VTM 501-G-150K-l %-5Oppm

ROO 248111177 RESISTOR 1K5 1% 2S0mW200V 50ppm MINI-MELF VTM S01-0-1K5- lO/.,.50ppm

R67 248111150 RESISTOR 110R 1% 250mW200V scsom MINI-MELF VTM 501-1}110R-l%-5Oppm

ROO 24811/147 RESISTOR 82R5 1% 250mW200V SOppm MINI-MELF VTM 501·I}82R5·1 %·5Oppm

R69 24811/159 RESISTOR 274R 1% 250mW200V 50ppm MINI-MELF VTM 501-1}274R-1 %-5Oppm

R70 24811/171 RESISTOR 825R 1% 250mW200V 50ppm MINI-MELF VTM 501-Q-825R-l0/0-5Oppm

R71 248111156 RESISTOR 200R 1% 250mW200V 50ppm M1NI-MELF VTM 501-0-200A·l %-SOppm

Rn 24811/127 RESISTOR 12Rl 1% 250mW200V 50ppm MINI-MELF VTM 501·0·12Rl-l %-5Oppm

R73 248111158 RESISTOR 243R 1% 250mW200V 50ppm MINI-MELF VTM 501·0-243R-l%"50ppm

R74 24811/17S RESISTOR lK21 1% 250mW200V SOppm MINI-MELF VTM 501-0-1K21-1%-50ppm

R75 257481569 RESISTOR-VAR 1K10%500mW M-TURN VERT-PCB BOURNS 3299W-l-102

R76 24811/22S RESISTOR 150K 1% 25OmW200V SOppm MINI-MELF VTM 501..Q·1SOK-l%·50ppm

R77 24811f177 RESISTOR 1KS 1% 250mW200V 50ppm MINI-MELF VTM SOl "0-1 K5-1%-5Oppm,
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REPLACEABLE PARTS

Clr. IFR part Description Manufacturer Manufacturer's
ReI. number part number

10.7 MHz IF amplifier and Log. amplilier A411 (eonld.)

R78 24811/150 RESiSTOR llQR1% 250mW200V SOppm MINI-MELF VTM 501-0-110R-l%-5Oppm

R79 248111142 RESISTOR 51 Rl 1% 250mW200V SOppm MINI-MElF VTM 501-0-51 Rl-10/0-SOppm

Rll1 24811/175 RESISTOR lK211%250mW200V SOppm MINI-MElF VTM 501-0-1 K21·1%-5Oppm

R82 24811/159 RESISTOR 274A 1% 250mW200V 50ppm MINI-MElF VTM 501·0·274R-l %-5Oppm

R88 248111197 RESISTOR 10K 1% 250mW200V 50ppm MINJ-MELF VTM 501-0-1 OK-1 %-SOppm

toR97

R99 24811/1n RESISTOR 1K5 1%250mW200V 50ppm MINI·MELF VTM 501-0-1 K5·1 O/O·50ppm

R100 24811/211 RESISTOR 39K21% 250mW200V 50ppm MINI"MElF VTM 501-0·39K2-1%-5Oppm

A10l 24811/201 RESISTOR 15K 1% 250mW200V 50ppm MINI-MELF VTM SOl-o-15K-l%-SOppm

A1D3 24811/197 RESISTOR 10K 1% 250mW200V 50ppm MINI-MELF VTM 501·(}10K-l0/0·SOppm

R104 24611/179 RESISTOR 1K821% 250mW200V 50ppm MINI~MELF VTM SOl-(}-1K82·1%-SOppm

Rl0S 24611/185 RESISTOR 3K321% 250mW200V 50ppm MINI·MELF VTM 501-0·3K32-1 %-5Oppm

Rl06 24811/179 RESISTOR 1K821% 2S0mW200V 50ppm MINI-MELF VTM 501-{}-1K82-1%-5Oppm

Rl10 248111161 RESISTOR 332R 1% 250mW200V 50ppm MINI·MELF VTM 501-(}-332R-l%-50ppm

Rlll 24611/159 RESISTOR 274R 1% 250mW200V SOppm MINI·MELF VTM 501·o-274R-l%·SOppm

R112 24611/171 RESISTOR 825R 1% 250mW200V SOppm MINI-MELF VTM SOl-0-82SR-1%-SOppm

R113 24611/165 RESISTOR 47SR 1% 2SOmW200V 50ppm MINI-MELF VTM 501·(}-475R-l%-SOppm

R116 24811/156 RESISTOR 200R 1% 250mW200V SOppm MINI-MELF VTM 501-o-200R-l0/0-SOppm

Rl17 24811/223 RESISTOR 121K 1% 2S0mW200V 50ppm MINI-MELF VTM SOl-o-121K·l0/0·50ppm

R118 24611/220 RESISTOR 9OK91% 250mW200V SOppm MINI-MELF VTM 501 -0-90K9-1 %-50ppm

R119 25748156S RESISTOR-VAR 20K 10%500mW M-TURN VERT-PCB BOURNS 3299W-1-203

R120 24811/220 RESISTOR 9OK91% 250mW200V 50ppm MINI-MELF VTM 501-0-90K9-1%·SOppm

R121 24811/223 RESISTOR 121 K1% 2S0mW200V SOppm MINI·MELF VTM 501-0-121K-l0/0-S0ppm

R122 25748/588 RESISTOR-VAR 500K 10"JoSOOmW M-TURN VERT-PCB BOURNS 3299W~1~504

R124 24611/153 RESISTOR lS0R 1% 250mW200V SOppm MINI-MELF VTM 501-0-1SOR-l %-5Oppm

R12S 24811/174 RESISTOR lKl1% 250mW2QOV SOppm MINI-MELF VTM 501-0-1 Kl-1%-5Oppm

loR126

R127 24811/216 RESISTOR 61 K9 l%250mW200V SOppm MINI-MELF VTM 501-0-61 K9-1%-SOppm

loR128

Rl30 24611/245 RESISTOR 1M 1% 2S0mW200V SOppm MINI-MELF VTM 501-0-1MO-1%-5Oppm

R131 24811/204 RESISTOR 20K 1% 2S0mW200V SOppm MINI-MELF VTM S01-0-2OI<-1%·SOppm ,-

R132 248111245 RESISTOR 1M 1% 2S0mW200V 50ppm MINI-MELF VTM 501-0·1 MO-l%-5Oppm

R133 24811/204 RESISTOR 20K 1% 2S0mW200V SOppm MINI·MELF VTM SOl-0·20K·1%-50ppm

R134 24811/245 RESISTOR 1M 1% 250mW200V 50ppm MINI-MELF VTM 501-0-1 MO-1 %-5Oppm

R135 248111204 RESISTOR 20K 1%2S0mW200V SOppm MINI-MELF VTM 501-0-20K-l%-SOppm

R136 248111180 RESISTOR 2K 1% 250mW200V 50ppm MINI·MELF VTM SOl-(}-2KO-l "Io-SOppm

R137 24811/144 RESISTOR 61R9 1% 2SOmW200V SOppm MINI-MELF VTM SOl·0-61 Rg·l %-5Oppm

R139 24811/167 RESISTOR 562R 1% 2SOmW200V SOppm MINI·MELF VTM SOl-(}-562R-1 %-5Oppm

R140 24611f142 RESISTOR 51 Rll% 250mW200V 50ppm MINI-MELF VTM 501-0-S1 Rl-1%-5Oppm

R141 24811/190 RESISTOR 5Kl11% 2SOmW200V SOppm MINI·MELF VTM 501-0-5K11-1o/....SOppm

R142 24811f1n RESISTOR 1K51% 2S0mW200V 50ppm MINI-MELF VTM 501·0·1 K5-1 %-50ppm

R143 24611/153 RESISTOR 1SOR 1% 250mW200V 5Clppm MINI-MELF VTM 501-0-1SOR-l %-5Oppm

R144 24611/197 RESISTOR 10K 1% 2S0mW200V 50ppm MINI-MELF VTM SOl-0-1OK-1%-SOppm

R145 24811/189 RESISTOR 4K75 1% 250mW200V SOppm MINI-MELF VTM SOl·0-4K7S-1%-SOppm

R146 24811f142 RESISTOR 51 Rl 1% 250mW2QOV SOppm MINI·MELF VTM SOl-0·S1 Rl-1%·SClppm

R147 24611f180 RESiSTOR 2K 1% 2SOmW200V SOppm MINI-MELF VTM 501-0-2KO-1 %-50ppm

R148 24811/171 RESISTOR 82SR 1% 250mW200V SOppm MINI·MELF VTM 501-0-825R-l "Io·SOppm
,
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Cir. IFApart
Ref. number

DescrlpUon

REPLACEABLE PARTS

Manufacturer Manufacturer's
part number

10.7 MHz IF amplifier and Log. amplifier A4/1 (conld.)

XL1 23642!944 FILTER HF CERAMIC10.7MHz RADIAL PCB-MTG

",Xl2
XL3 283121125 CRYSTAL 10.7MHzHC49JU 3-WIRE LEADS

toXl6

R149 24811/142

R153 24811/208

R155 24811f170

R1Se 248111186

A1GO 248111161

TR4 284571851
to TR14

TR1S 28487/809
TR16 28457/851

toTAla
lA20 28457/851

RESISTOR 51 Al 1% 250mW200V 50ppm MINI-MELF

RESISTOR 30Kl1% 250mW200V SOppm MINI-MElF

RESISTOR 750R 1% 250mW200V 50ppm M1NI·MELF

RESiSTOR 3K651% 250mW200V SOppm MINI~MELF

RESISTOR 332R 1% 25OmW200V 50ppm MINI-MELF

TRANSISTOR NPN BFS17.J5V 1.3GHz MKD-El 501-23

TRANSISTOR NPN BFR93A..12V 5GHz MKD-R2 $01-23
TRANSISTOR NPN BFS17..15V 1.3GHz MKD-El 801-23

TRANSiSTOR NPN BFS1?«15V 1.3QHz MKD-El 801·23

VTM 501-0-51Rl-1%-5Oppm

VTM 501·o-S0Kl·1%-SOppm

VTM 501-0-750R·1O/C·50ppm

VTM 501 ·O·3K65·1%·50ppm

VTM 501·Q·332R·lo/c·50ppm

PHILIPS BFS17

PHILIPS BFRIl3A

PHILIPS BFS17

PHILIPS BFS17

MURATA SFELA1QM7MFAAO·BO

CFP XTAlO11882



REPLACEABLE PARTS

Cir. IFRpart Description Manufacturer Manufacturer's
Ref. number part number

RF output amplifier and AM modulator A6/1
When ordering, prefix circuit reference with A6fL

4482~925 Complete unit Isssue012

C1 253861777 CAPACITOR CERAMIC 47nF+!·200/<:> 63V 1206 PHYCOMP 120&2R·473¥9·B20D

C2 263431491 CAPACITOR CERAMIC 2.2pF+/..Q.25pF 63V RADIAL BCCOMPS 2222-678- or2222-68

C3 263431501 CAPACITOR CERAMIC 15pF+j.{l.5pF 63V RADIAL BCCOMPS 2222-680-03158

C5 26386/874 CAPACITOR CERAMIC 8,2nF+/-l00/l> SOV 0805 AVX 0805·5C·822·KAT-1 A0

C6 263861871 CAPACITOR CERAMIC 4.7nF+/·10% SOY 0805 AVX 080s-.SC-472-KAT-1A 0

C7 263861760 CAPACITOR CERAMIC 220nF+/-tO% SOV 1210 PHYCCMP 12iO-2R-224-K9-BBC
C8 263861777 CAPACITOR CERAMIC 47nF+!·20% 63V 1206 PHYCOMP 1206-2R-473-K9-B20D

C9 26366/874 CAPACITOR CERAMIC 8.2nF+/-l0% SOV 0805 AVX Q805·5C·822·KAT·1A 0
ClO 263861B99 CAPACITOR CERAMIC iOOnF+!·10% SOV 1206 AVX 1206·5C·l04·KAT·1A 0

C14 26386/814 CAPACITOR CERAMIC 15pF+/-5% SOV O8OS AVX 0805-5A·1SG-JAT-1A 0

C15 263861777 CAPACITOR CERAMIC 47nF+/·20% 63V 1206 PHYCOMP 1206-2R-473-K9·B20D

lOCH

C19 263861777 CAPACITOR CERAMIC 47nF+/-20% 63V 1206 PHYCOMP 1206-2R-473-K9-B200

toC20

C25 263861777 CAPACITOR CERAMIC 47nF+/·20% 63V 1206 PHYCOMP 1206-2R-473·K9-B20D

C26 26385/759 CAPACITOR CERAMIC 22nF+/-20% SOV 1206 PHYCOMP 1206-2R·22a.K9·BBC

C28 264511012 CAPACITOR ALUM 100uF+I·20% 16V 8.3mmSQ DUBILIER DVC·l00/16·TIR

10C29

C30 26386181S CAPACITOR CERAMIC 18pF+/·S% 50V 0805 AVX 0805-SA-180-JAT-1A 0

C31 263881866 CAPACITOR CERAMIC 1,8nF+I·l0% SOV 0805 AVX O8OS·5C·182·KAT·1A 0

C32 263861777 CAPACITOR CERAMIC 47nF+/-20% 63V 1206 PHYCOMP 1206·2R-473-K9-B20D

C33 263861826 CAPACITOR CERAMIC lSOpF+f-S% SOV 0805 AVX 0805·SA·1ShJAT-1A 0

C34 26386/82' CAPACITOR CERAMIC 100pF+f-5% SOV 080S AVX O8OS-SA-101-JAT-1A 0

C35 263861829 CAPACITOR CERAMIC 27OpF+I-S% 50V 080S AVX 0805-5A·271-JAT·1A 0

C37 26386/7S9 CAPACITOR CERAMIC 22nF+1-20"1o SOV 1206 PHYCOMP 1206·2R·223·K9·BBC

C38 263861777 CAPACITOR CERAMIC 47nF+f-20% S3V 1206 PHYCOMP 1206-2R-473-K9-B200

toC39

C43 263861867 CAPACITOR CERAMIC 2.2nF+1·10% SOV 0805 AVX 0805-5C-222-KAT-1A 0

C44 263861863 CAPACITOR CERAMIC lnF+/·l0% SOV 080S AVX 0805-5C·l02·KAT·1A 0

C'5 26386187S CAPACITOR CERAMIC 10nF+/-l0% SOV 080S AVX O8OS·SC·l03·KAT-1 A0

loC46

C48 263861875 CAPACITOR CERAMIC lOnF+/-l0% SOV 0805 AVX 0805-5C-l03-KAT-1A 0

01 263631932 DIODE HSMP-3810.. PIN100V MKD-EOL SOT-23 AGILENT HSMP-3810-TRl

to0'
05 283831903 DIODE BAV99.. SMALL-SIGDUAL 70V MKD·A7 SOT·23 FAIRCHILD BAV99

DB 28371/412 DIODE BZX84-CSV1.. ZENERS.1V MKD·Z2 $OT-23 PHILIPS BZX84-C5Vl

to07

DB 26349i038 DIODE HSM5-281S..$MALL$IG DUAL MKQ-BS SOT-143 AGILENT HSM$-281S-TRl

010 283831932 DIODE HSMP-3810.. PIN100V MKD·EOl SOT-23 AGILENT HSMP·3810-TRl
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REPLACEABLE PARTS

elr. IFRpart Description Manufacturer Manufacturer's
Ref. number part number

RF output amplifier and AM modulator A6/1 (contd.)

IC1 28461/464 Ie-ANALOG MICROWAVE·AMPlNA·03184" 4-PIN AV·84
IC, 284$1/448 le·ANAlOG MICROWAVE·AMPMSA·0386., 4-PIN AV·86 MINI·CIRCUITS MAR·3·8M
IC3 284611801 Ie-ANALOG MICRQWAVE-AMPMSA·110S.. 4·PIN AV-05 MINI·CIRCUITS MAV·11·$M

IC' 284811471 Ie-ANALOG OP AMPOP42.. OIL-S ANALOG QP42QP

IC5 28461/411 le·ANAlOG OPAMPTl071 n SO-8 STMICRO TLQ71CD

L5 236421557 INDUCTOR 22uH 10%LAcaUER·COAT AXIAL TYCO SC11}220-T(5mm PITCH

to L6

L7 236421535 INDUCTOR 1uH 5%MOUlDED 3.2x2.5mm TYCO 3$12-T-1RO-J

La 236421519 INDUCTOR O.068uH 5%MOULDED 3.2x2.5mm r-eo 3612-T-068-J

L9 236421064 INDUCTOR 1mH 10"kUN$CRNED FERlTE·COAE RAD TOKO 494HYF0140K

l10 236421519 INDUCTOR 0.068uH 5%MOULDED 3.2x2.5mm TYCO 3612·T·068.J

to L11

l12 236421516 INDUCTOR O.022uH 10%MOUlDED 3.2x2.5mm TYCO 3612-T-022-K
L13 236421064 INDUCTOR 1mH 10%UNSCRNED FERITE·CORE RAD TOKO 494HYF0140K

R1 248111182 RESISTOR 2K431% 250mW200V 50ppm MINI·MElF VTM 501...Q-2K43·1%·50ppm
R, 2481111S7 RESISTOR 221 R1% 250mW200V 50ppm MINI-MElF VTM 501·0-221 R-1 %-SOppm

10 R3

R' 24811/173 RESISTOR 1K1%250mW200V 50ppm MINI-MElF VTM S01-0-1KO-1%-50ppm

R5 24762f558 RESISTOR 50R 1% 250mW250V 10OppmNON--IND AXIAL VTM EEl471-907f50R+TO

R6 243381006 RESISTOR 220R 5% 1W100V 350ppm 2512 VTM 509-0-220R-5%-V5

R7 24811/18S RESISTOR 3K32 1% 250mW200V SOppm MINI-MElF VTM 501-0-3K32-10/0·5Oppm

R8 24811/193 RESISTOR 6K81 1% 250mW200V SOppm MINI-MElF VTM 501-0·6K81-1%-SOppm

R8 248111237 RESISTOR 47SK 1% 250mW200V SOppm MINI-MElF VTM S01-0475K-1%-SOppm

toR10

R11 24338/002 RESISTOR 100R5% 1W100V 3SOppm 2512 VTM 509-(}-1 ooR·S%-VS

R15 24811/169 RESISTOR 681 R1% 250mW200V SOppm MINI·MElF VTM 501-0·681 R-1%-50ppm

R16 24811/146 RESISTOR 75R 1% 250mW200V SOppm MINI-MElF VTM 501-0-75RO-1%-SOppm

R17 248111189 RESISTOR 4K7S 1% 2S0mW2ooV 50ppm MINI-MElF VTM 501-o·4K75-1 %-5Oppm

10 A18

R20 248111146 RESISTOR 75R 1% 250mW200V 50ppm MINI·MElF VTM 501-0-75RO·1 %-5Oppm

R21 24811/187 RESISTOR 3K92 1% 250mW2ooV 50ppm MINI-MElF VTM 501'0-3K92-1%-SOppm

R22 248111168 RESISTOR 619R 1% 250mW200V 50ppm MINI-MElF VTM 501-0-619R-1 %-5Oppm

R24 248111159 RESISTOR 274R 1% 250mW200V 50ppm MINI-MElF VTM 501-o·274R-1%-5Oppm

R25 24811/157 RESISTOR 221R 1% 250mW2QOV 50ppm MINI-MElF VTM 501''()·221 R·1 %·5Oppm

R26 24811/167 RESISTOR 562R 1% 250mW200V 50ppm MINI·MElF VTM S01-0-562R-1%-50ppm

R27 24811/153 RESISTOR 150R 1% 250mW200V 50ppm MINI·MElF VTM 501-0-150R-1%-SOppm



REPLACEABLE PARTS

en. IFA part Description Manufacturer Manufacturer's
Ref. number part number

1st local oscillator control A7/1
When ordering, prefix circuit reference with A7/L

44830-111 Complete unit Issue 013

C1 26386J899 CAPACITOR CERAMIC l00nF+!·lO"/..SOV 1206 AVX 1206-SC-l04-KAT-lA 0

10 C2

C3 264511009 CAPACITOR ALUM 47uF+I·200/0 16V K6mmSQ RUBYCON lf3.REY·47

C4 26386J899 CAPACITOR CERAMiC l00nF+!-10% SOV 1206 AVX 12Ql).-SC·l04·KAT·1A 0

loCS

C6 264511009 CAPACITOR ALUM 47uF+/-20% 16V 6,6mmSQ RUBYCON 16·REV47

C7 26386J899 CAPACiTOR CERAMIC l00nF+/·l0% sov 1206 AVX 1206·5C·l04·KAT·lA0

toC8

C9 264511009 CAPACITOR ALUM 47uF+f-20% 16V 6.6mmSQ RUBYCON 16-REV-47

C10 26386J899 CAPACITOR CERAMiC l00nF+!-10% SOV 1206 AVX 1206·5C·l04·KAT·1A 0

C11 26343J7B9 CAPACITOR CERAMIC 820pF+/-5% sev 0805 SYFER 0805-J-050-821J-C-T
C14 263861816 CAPACITOR CERAMIC 22pF+!·5% SOV 0805 AVX OS05-SA·220·JAT-1A 0
C15 263861777 CAPACITOR CERAMiC 47nF+/-20% 63V 1206 PHYCOMP 120S-2A-473-K9-B20D

C16 2638611163 CAPACITOR CERAMIC 1nF+/-l0%SOV 0805 AVX 080S.SC-102-KAT-1A 0

C17 263861777 CAPACITOR CERAMIC 47nF+/-2O% 63V 1206 PHYCOMP 1206"2R-473"K9-B20D

10 C19

C20 263861863 CAPACITOR CERAMIC 1nF+J·l0% SOV 0805 AVX OSOS.SC-102-KAT-1A 0

C24 263861863 CAPACITOR CERAMIC 1nF+f-l0% SOV 0805 AVX 0805-SC-102-KAT-1A 0

toC29

C30 2638617n CAPACITOR CERAMIC 47nF+I-2O% 63V 1206 PHYCOMP 1206·2R-473-K9-B2QD

C34 263861863 CAPACITOR CERAMIC 1nF+/-10% SOV 0805 AVX OOOS.SC-102-KAT-1A 0

loC3S

C36 263431700 CAPACITOR CERAMIC 68QpF+f-S% SOV 0805 SYFER OSOS-J-QSO-0681J-G-T

C37 26386/Tn CAPACITOR CERAMIC 47nF+/-20% 63V 1206 PHYCQMP 1206-2R-473-K9-B20D

C36 263431758 CAPACITOR CERAMIC 3.9pF+I-Q.5pF SOV 0805 AVX 0805·SA-3R9-DAT-1A 0

C39 26343I78B CAPACITOR CERAMIC 680pF+f-S% SOV 0805 SYFER 0805-J-QSO-0681J-C-T

C40 263861777 CAPACITOR CERAMIC 47nF+/-20% 63V 1206 PHYCOMP 1206-2R-473-K9-B20D

C43 263431700 CAPACITOR CERAMIC 680pF+I-S% SOV 0805 SYFER 0805-J-QSO·0681J·C·T

eM 2638srm CAPACITOR CERAMIC 47nF+/-20% 63V 1206 PHYCQMP 1206-2R-473·K9-B200

10048

047 263431788 CAPACITOR CERAMIC 680pF+f-S% SOV 0805 SYFER 0805-J-Q50-0681J-C-T

C48 264S1fOl0 CAPACITOR ALUM l00uF+f-20% 6.3V 6.6mmSQ RUBYCON 6.3-REV-l00

01 263491032 OIOOE HSMS-2820__ SMALLSIG SCHTKY MK-COl 8OT-23 AGILENT H$MS-2820-TRl

D2 283831910 DIODE BA$28..$MALL·$IGDUAL MKQ.-A61JJT $OT-l43 PHILIPS BAS26

10 03

D4 263831934 DIODE LL4148..SMALL·SIGSOV MINI·MELF GENERAL SEMI LL4148

IODS
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REPLACEABLE PARTS

en. IFRpart Description Manufacturer Manufacturer's
Ref. number part number

1st local oscillator control A7/1 (eanld.)

ICI 28466/413 Ie-DIGITAL EXCLU$IVE·QR74AC86..QUAD 80-14 ON SEMI MC74AC86D

1C3 28469/568 Ie-DIGITAL D1VIDER$P8400..$0-28

1e4 28461/454 Ie-ANALOG M1CRQWAVE-AMPMSA·Q786..4-P1N AV-86 MINI-CIRCUITS MAR-7·SM

IC5 28469/795 Ie-DIGITAL DIV1DERD602..S0-8 SIGEMICRO 0602
ICG 28461/454 Ie-ANALOG M1CROWAVE·AMPMSA·0786..4-PIN AV-86 MINI·CIRCUITS MAR·7·$M

1e7 284691621 Ie-DIGITAL ARRAY·LQGICAMI6562...Q40.. PLCC-68 AMERICAN MICROSYSTEM· AMH3562-0

1GB 28462/645 Ie-DIGITAL FliP-FLOP-D74HC174..HEX $().-16 ON SEMI MC74HC174Dor AO

11 23642/512 INDUCTOR 22uH 5%MOUlDED 3,2x2.5mm TYCO 3612·T-22Q-J

12 23642/716 INDUCTOR 3.3uH 5%MOULDED 3.2x2.5mm TYeo 3612·T-3R3-J

13 23642/512 INDUCTOR 22uH 5o/oMQULDED 32x2.5mm rvco 3612·T·220-J

L4 236421510 INDUCTOR O.1uH 5%MOULDED 3.2x2.5mm TYCO 3612-T-Rlo-J

toL5

R1 24811/125 RESISTOR iOR 1% 250mW200V 50ppm MIN\.MElF VTM 501·0·' OR-l °fo.5Oppm

R2 24811/181 RESISTOR 2K211% 250mW2QOV SOppm MINI-MELF VTM 501-G-2K21-1%-5Oppm

R3 248111125 RESISTOR iOR 1% 250mW200V 50ppm MINI·MELF VTM 501-Q-l0R-l0/0-50ppm

R4 24811/161 RESISTOR 332R 1% 250mW2OQV SOppm MINl-MElF VTM 501-0-332R-l%-SOppm

RS 24811fl53 RESISTOR 1SaR 1% 25Ornmoov SOppm M1NI-MELF VTM 501-0-1S0R-1%-5Oppm

AS 24811/174 RESISTOR lKl1% 250mW200V 50ppm M1NI-MELF VTM 5Oi-O-1Kl-1%-SOppm

R7 24811/161 RESISTOR 332R 1% 250mW200V 50ppm M1NI-MELF VTM 501-Q-332R-l %-SOppm

RS 24811f909 RESISTOR 51 Ai 1% 250mW200V SOppm L-l MINI·MELF BEYSCHLAG MMA0204-50HF-l%-51 Ri
toRO

R10 2481if161 RESISTOR 332R 1% 25OmW200V SOppm M1NI·MELF VTM 501-G-332R-l %-5Oppm

R14 24811f161 RESISTOR 332R 1% 250mW2QOV 50ppm MINI-MELF VTM 501-(}.332R-l%-5Oppm
R1S 24811f173 RESISTOR 1K1% 250mW200Y SOppm MINI-MELF VTM 501-o-1KO-1%-SOppm

10 R25

R30 24811/157 RESISTOR 221 R1% 25OmW200V SOppm MIN~MELF VTM 501-0-221 R-1 %-5Oppm

R31 24811f153 RESISTOR 150R 1% 25QmW200Y 50ppm MINI-MELF VTM 501·0-150R-1 %·5Oppm

to R33
'-...._--' R34 248111909 RESISTOR 51R1 1% 250mW200Y 50ppm l·1MINI-MElF BEYSCHLAG MMA0204-50HF-1%-51 R1

10 R35

R36 24811/912 RESISTOR 100R 1% 250mW200V SOppm L-I MINI·MELF BEYSCHLAG MMA0204-50HF-1%-1 OOR

R37 24811/923 RESISTOR 68R11"10 250mW200Y 50ppm L·I MINI-MELF BEYSCHLAG MMA0204-50HF·1%-68R1

R36 248111912 RESISTOR 100R 1% 250mW200Y 50ppm L·lMINI-MELF BEYSCHLAG MMA0204-50HF·1 %-1 OOR

R39 24811/173 RESISTOR 1K 1% 250mW200V 50ppm MINI·MElF VTM 501-0-1 KO-1 %-5Oppm

R40 24811f197 RESISTOR 10K 1% 250mW200Y 50ppm MINI-MELF VTM 501-0-1OK-1%-5Oppm

R41 248111205 RESISTOR 22K1 1%250mW2OQY 50ppm MINI·MELF VTM 501-0-22K1-1%-SOppm

R42 246811549 RESISTOR-NTWK BUSSED22K 2% x15 S().16 BOURNS 4816P-T02-223·TUBE·

RS7 24811/173 RESISTOR 1K 1% 250mW2OQV SOppm MINI-MElF VTM 501-0-1 KO-1 O/.,..5Oppm

ASS 24811/197 RESISTOR 10K 1% 250mW200V SOppm MINI-MELF VTM S01-0-10K-1%-50ppm

toRSO

AS1 24811/909 RESISTOR 51 R1 1%250mW200Y 50ppm L-IMINI-MElF BEYSCHLAG MMA0204-50HF-l%-51R1

toR62
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REPLACEABLE PARTS

Clr. IFR part
Ref. number

Description Manufacturer Manufacturer'l
part number

1st local oscillator control A7/1 (contd.)

TRl
TR2
toTR4

284571852

28457/850
TRANSISTOR PNP BSR15..40V MKO-CHIT7p SOT-23
TRANSISTOR NPN FMMT2369-40V 600MHz MKD··1J 5OT23

PHILIPS

ON SEMI
BSR150rBSR11
MMBT2369LT1



REPLACEABLE PARTS

Clr. IFR part Description Manufacturer Manufacturer's
Ref. number part number

1st local oscillator A8/1
When ordering, prefix circuit reference with A8/I.

44$3(}-112 Complete unit Issue 011

Cl 263861899 CAPACITOR CERAMIC l00nF+/·l0% SOV 1206 AVX 1206·5C·l04·KAT·1 A0

C2 26451/002 CAPACITOR ALUM 4.7uF+f-20% 35V 4.3mmSQ RUBYCON 35·REV·4R7

C3 264511004 CAPACITOR ALUM 10uF+/·20% 35V 5.3mmSQ RUBYCCN 35·REY·l0

C' 26451/014 CAPACITOR ALUM 220uF+/-20% l6V 10.3mm$Q RUBYCON 2!)"REV·220·~(10mm)

C5 26451/010 CAPACITOR ALUM lQOuF+!·20% 6.3V 6.6mmSQ RUBYCON 6.3·REV·l00

C6 26451/009 CAPACITOR ALUM 47uF+/-20% l6V 6.6mmSQ RUBYCON 16·REV47

C7 26451/003 CAPACITOR ALUM lOuF+/·20% l6V 4.3mmSQ RUBYCQN 16-REV-10-M-0450

C8 26451/005 CAPACITOR ALUM 22uF+f-20% 6.3V 4.3mmSO RUBYCON 6.3·REV·22·M·0450

C9 263861875 CAPACITOR CERAMIC 10nF+/-l0% SOV 0805 AVX 0805-SC-103·KAT-1A 0

Cl0 263861899 CAPACITOR CERAMIC 100nF+!-10% SOV 1206 AVX 1206-SC-104-KAT-1 A0
toC12

C13 26386!816 CAPACITOR CERAMIC 22pF+/-5% SOV O8OS AVX 0805-5A-220-JAT-1A 0

C14 26451/003 CAPACITOR ALUM 1OuF+/-20% 16V 4.3mm8Q RUBYCON 16-REV·l0·M-04SO

C15 265851002 CAPACITOR POLYE8TR 22OnF+J-l0% 25V 2824 PHIUPS 394-28224

C17 26421/128 CAPACITOR ALUM 1000uF+/-200/o 6.3V RADIAL PHILlP$ 2222"()37-50102
toC18

C19 263861871 CAPACITOR CERAMIC 4.7nF+!-100/o50V 0805 AVX O8OS·SC472-KAT-1A 0

C20 263861881 CAPACITOR CERAMIC 33nF+/-l0% SOV 1210 SYFER 121o.J·05Q...0333K·X·T

C21 263861875 CAPACITOR CERAMIC 10nF+/-100/o SOV O8OS AVX 0805-SC-103·KAT-1A 0

C22 265851001 CAPACITOR POLYESTR luF+f·l00/o63V 7.3xl0mm WIMA $MD7.3-1uFl0%-63V-TR
loC23

C24 264511004 CAPACITOR ALUM 1OuF+/-20% 35V 5.3mmSQ RUBYCON 35·REV·10

C25 26386182' CAPACITOR CERAMIC 10OpF+J-5% SOV 0805 AVX 0805·5A·101-JAT·1A 0

C26 263861808 CAPACITOR CERAMIC 4.7pF+/-0.5pF SOV 0805 AVX 0805-5A·4R7..QAT-lAo
toC27

C28 26386182' CAPACITOR CERAMIC 1OOpF+I-5% SOV 0805 AVX 0805-5A-101-JAT-1A 0
loC29

~/

C34 263861899 CAPACITOR CERAMIC 10QnF+/-100k 50V 1206 AVX 1206-SC-l04·KAT-1 A0
to 00
01 283711735 DIODE BZX84-C8V2..ZENER8.2V MKD-Z7 SOT-23 PHILIPS BZX84·G8V2

02 28624/136 LED RED HLMP·1301 ..2.4V Tl 3mmDIA HEWLETT-PACKA'RD HLMP-1301

03 28371/443 DIODE BZX84-C5V6..ZENER5.6V MKD-Z3 SOT-23 PHIUPS BZX84-C5V6

D4 28372f215 DIODE BZX84-C12..ZENER12V MKD-Y2 SOT-23 PHIUPS BZX84"C12IY2)

ICl 284611792 Ie-ANALOG VOLTAGE-REGLM317L. SO·8 MOTOROLA LM317LD

IC2 284611780 IC-ANALOG VOLTAGE·REG79L05AC..$0-8 STMICRO L79L05ACZ

IC5 2846Vl46 IC-DIGITAL FLlP-FlOP-D74AC74.. DUAL S0-14 FAIRCHILD 74AC74SC
IC6 284661239 IC-DIGITAL NOR-GATE74AC02__ QUAD $0·14 FAIRCHILD 74AC02SC
IC7 28462/146 IC-DIGITAL FLlp·FLOP-D74AC74.. DUAL $0-14 FAIRCHILD 74AC74SC
tolCS
1C9 284661394 IC-DIGITAL NAND-GATE74ACOO..QUAD 80-14 FAIRCHILD 74ACOOSC

1C1O 28461f413 IC-ANALOG OP AMPTL074..QUAD $0-14 MOTOROlA TL074CD

~-"
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REPLACEABLE PARTS

Cir. IFR part DescrIption Manufacturer Manufacturer's
Ref. number part number

1st local oscillator A8/1 (conte.)

en 28461/845 Ie-ANALOG SWiTCH74HC4316., QUAD SD-16 PHILIPS 74HC4316D

IC12 28461/520 Ie-ANALOG OP AMPLT1028..S0-a LINEAR TECH LTl028CS8

cis 28461/447 le·ANAlOG MICROWAVE·AMPMSA-Q886.. 4-PIN AV-86 MINI-CIRCUITS MAR-8-8M
10lC14

IC15 28461/454 Ie-ANALOG MICRQWAVE·AMPMSA-O?8S,. 4-PIN AV·86 MINI·CIRCUrrs MAR-7-SM

L1 236421719 INDUCTOR 220uH 5%MOULDED 3.2x2.5mm MEGGm 3612-T·221·J
10 L4

l5 23642f524 INDUCTOR 1mH l00/~MOULDED 3.2x4.5mm MEGGITT 3$13-T-l02-K
to LS

L7 236421535 INDUCTOR luH 5%MOUlDED 3.2x2.5mm MEGGITI 3612-T-1RQ-J
toL9

Rl 24611/161 RESISTOR 332R 1% 25OmW200V 50ppm MINI-MELF VTM 501-0-332A-l %-SOppm

R2 24811/194 RESISTOR 7K5 1% 250mW200V 50ppm MINI·MELF VTM 501..0·7K5·1%-50ppm

R3 24611/149 RESISTOR 100R 1% 2S0mW200V 50ppm MINI-MElF VTM SOl-0-100R-l%-SOppm

R' 24811/161 RESISTOR 332R 1% 2S0mW200V SOppm MINI-MElF VTM S01-0-332R-1%-SOppm
10 AS
R6 248111206 RESISTOR 24K3 1% 2SOmW200V SOppm MINI-MElF VTM SOl-0-24K3-1%-SOppm

R7 24811/197 RESISTOR 10K 1% 2SOrnW200V SOppm MINI-MElF VTM 501-0-10K-1%-SOppm

R8 248111216 RESISTOR 61 K9 1%2SOmW200V soppm MINI-MElF VTM 501-0-61K9-1%-SOppm

R9 248111226 RESISTOR 162K 1% 250mW200V SOppm MINI-MElF VTM 501-0-162K-1 %-SOppm

RlO 248111212 RESISTOR 43K2 1% 250mW200V SOppm MINI-MElF VTM 501..()43K2·1%-SOppm

R11 248111215 RESISTOR 56K2 1% 250mW2OQV SOppm MINI·MElF VTM 501'0-56K2-1o/"SOppm

R12 248111201 RESISTOR 15K 1% 250mW200V SOppm MINI-MElF VTM 501-0-1SK-1%-SOppm

R13 248111197 RESISTOR 10K 1% 2S0mW200V SOppm MINI-MElF VTM 501-0-1OK·1%-SOppm

R14 24811/142 RESISTOR 51R1 1% 250mW200V SOppm MINI-MElF VTM 501-0-S1 R1-1%-5Oppm

R15 24811/185 RESISTOR 3K32 1%250mW200V SOppm MINI-MElF VTM S01"()-3K32-1%-SOppm

R16 24811/189 RESISTOR 4K75 1%2SOmW200V 50ppm MINl-MElF VTM S01"()-4K75-1%-SOppm

R17 24811/137 RESISTOR 33R21% 250mW200V SOppm MINI-MElF VTM 501-0-33R2-1%-SOppm

R18 24811/161 RESISTOR 332R 1% 250mW200V 50ppm MINI-MElF VTM 501-Q.332R-l%·SOppm

R19 24811/137 RESISTOR 33R2 1% 250mW200V 50ppm MINl-MElF VTM 501 ·0·33R2·1O/"SOppm

R20 24811/171 RESISTOR 825R 1%250mW200V 50ppm MINI-MElF VTM 501..Q..82SR-lo/"SOppm ,,-/

R21 24811117S RESISTOR 1K211% 250mW200V 50ppm MINI-MElF VTM 501·o-1K21·1%-SOppm
lOR2'
R25 248111213 RESISTOR 47KS 1% 250mW200V 50ppm M1NI-MElF VTM 501..Q..47KS·1%-SOppm
1OR27
R28 24811124S RESISTOR 1M1%2SOmW200V 50ppm MINI-MElF VTM 501-0-1 MO·1 %-5Oppm

R29 24811/175 RESISTOR lK211% 250mW200V SOppm MINI-MELF VTM 501-0-1K21-1%-5Oppm

R30 24811/197 RESISTOR 10K 1% 2SOmW200V 50ppm MINI-MElF VTM 501-0-10K-lo/"SOppm

R31 24811/199 RESISTOR 12K11% 250mW200V SOppm MINI·MElF VTM 501·0·12K1·1%-50ppm

R32 24811/197 RESISTOR 10K 1% 2SOmW200V SOppm MINI-MElF VTM S01-Q.10K-lo/"SOppm

R34 248111197 RESISTOR 10K 1%2SOmW200V 50ppm MINl-MElF VTM 501-0-10K-l0J0.SOppm
toR35

R36 24811/137 RESISTOR 33R21% 250mW200V SOppm MINI-MElF VTM S01-0-33R2-1 %-SOppm
toR37

R36 248111161 RESISTOR 332R 1% 250mW200V 50ppm MINI-MElF VTM S01-0-332R-1 %-50ppm

R39 24811/157 RESISTOR 221 R1% 250mW200V 50ppm MINI-MElF VTM 501-0-221R·l%·SOppm

R40 24811/149 RESISTOR 100R 1% 2S0mW200V SOppm MINI·MElF VTM S01..()-1 OOR-l %-SOppm

,
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REPLACEABLE PARTS

Cir. IFRpart Description Manufacturer Manufacturer's
Ref, number part number

1st local oscillator ASll (contd.)

R41 24811/148 RESiSTOR 9OA91% 250mW200V 50ppm MINI-MElF VTM SOt-O-90R9- 1%-5Opprn

R42 24811/125 RESISTOR tOR 1% 250mW2OQV 50ppm MINI-MELF VTM 501-Q-l0R-l%-50ppm

R44 248111153 RESISTOR tSaR 1% 250mW200V 50ppm MINI·MElF VTM 501-0-tSOR·' %·5Oppm

R45 248111901 RESiSTOR tOR 1% 250mW200V 50ppm l-I M1NI-MELF BEYSCHLAG MMA0204·50HF·, %-1 OR
10 R46

R47 248111923 RESISTOR 68Rl1% 250mW200V 50ppm L·jMINI-MElF BEYSCHLAG MMA0204·50HF-l%-68Rl
R4B 248111911 RESISTOR 75R 1% 250mW2OQV 50ppm L·IMINI·MELF BEYSCHLAG MMA0204-50HF-' 'Yo·75R

R49 248111901 RESISTOR fOR 1% 250mW200V 50ppm l-I M1NI-MELF BEYSCHLAG MMA0204·50HF·, %-1 OR

R50 24811/151 RESISTOR 121 R1% 250mW200V 50pprn MINI-MElF VTM 501 ·0·121 R·,%-5Oppm

R51 24811/161 RESISTOR 332R 1% 250mW200V 50pprn MINI·MElF VTM 501-0-332R-1 %-5Oppm

R52 248111915 RESISTOR 150R 1% 250mW200V 50ppm L-I MINI-MELF BEYSCHLAG MMA0204-50HF-l %-150R

R53 248111906 RESISTOR 36R51% 250mW200V 50ppm L-I MINI-MELF BEYSCHLAG MMA0204-50HF-1 %-36R5

R54 248111915 RESISTOR 150R 1% 250mW200V 50ppm L-I MINI-MELF BEYSCHLAQ MMA0204-50HF-1 %-150R

R55 24811/197 RESISTOR 10K 1% 25DmW200V SOppm MINI-MELF VTM 501-0-10K-1%--5Qppm

R56 24811/125 RESISTOR 10R 1% 2SOmW2OQV 50ppm MINI-MELF VTM 501-0-10R-1%-SOppm
lo R61

R62 248111175 RESISTOR 1K211% 250mW200V 50ppm MINI-MELF VTM 501-0-1 K21-1%-5Oppm

TR1 284551302 TRANSISTOR NPN BCX54..45V 130MHz MKD-BA SOT-89 PHILIPS BCX54

TR2 2B4531829 TRANSISTOR NPN BCM8S..30V 2QOMHz MKD-1 KSOT-23 PHILIPS BC848B
TR3 28433182B TRANSISTOR PNP BC858S..30V 150MHz MKD-3K 8OT-23 PHILIPS BC858B
TR4 284571851 TRANSISTOR NPN BFS17..15V 1.3GHz MKD-E1 8OT-23 PHILIPS BFS17

TR5 284531829 TRANSISTOR NPN BC848B..30V 200MHz MKD-l KS01-23 PHILIPS BCB48B
toTR6

TR? 284591OB4 TRANSISTOR N·ENH MOSFETB$T82..SOV MKD-02 SOT23 PHILIPS BST82(TAPE & REEL)



REPLACEABLE PARTS

Clf, IFR part Description Manufacturer Manufacturer's
Ref. number part number

2nd and 3rd local oscillator A9/1
When ordering, prefix circuit reference with A9/L

44830-097 Complete unit Issoo015

C1 264511014 CAPACITOR ALUM 220uF+!·200/0 16V 10.3mmSQ RUBYCON 25·REV-22G-M-(1 Omm)

C2 26421/128 CAPACITOR ALUM 1000uF+!·20% 6.3V RADIAL BCCOMPS 2222-037-53102

C3 264511014 CAPACITOR ALUM 220uF+f-20"/" 16V 10.3mmSQ RUBYCON 25-REV·22Q-M-(10mm)

C4 264511006 CAPACITOR ALUM 22uF+I-20% l6V5.3mmSQ RUBYCON 16-AEV-22

C5 26451/003 CAPACITOR ALUM lOUFf!·20% l6V 4.3mmSQ RUBYCON l6·REV-1 O-M·0450

C6 26451/008 CAPACITOR ALUM 47uF+!-20% 6.3V 5.3mmSQ DUBIUEA DVCR·4716.3·T/A

C7 2B3861863 CAPACITOR CERAMIC 1nF+/-10% SOV 0805 AVX 0805·5C·102·KAT·1A 0

C8 2B3881986 CAPACITOR CERAMIC 1.8pF+/-O.lpF SOY HI-Q 0805 AVX 0805·5K·l AS·SAW·TR
C9 28386/875 CAPACITOR CERAMIC 1OnF+!·10% 50V 0805 AVX 0805-SC-103-KAT·1A 0

C10 263861899 CAPACITOR CERAMIC 100nF+I-10% 50V 1206 AVX 1206-SC·104-KAT-1A 0

C11 2B3861824 CAPACITOR CERAMIC 100pF+I-5% SOV 0805 AVX 0605·5A·101.JAT-1A 0

C12 263861808 CAPACITOR CERAMIC 4.7pF+/-0.5pF 50V 0805 AVX 0805-5A4R7-DAT-1A 0

C13 283861863 CAPACITOR CERAMIC 1nF+I-10% 50V 0805 AVX 0805-SC-102-KAT-1A 0

C14 2B3861824 CAPACITOR CERAMIC 100pF+I-5% SOV 0805 AVX 0805·5A·101-JAT-1A 0

C15 263861875 CAPACITOR CERAMIC 10nF+/-10% SOV 0805 AVX 0805·5C-103-KAT-1A 0
C18 2B3861808 CAPACITOR CERAMIC 4.7pF+/-0.5pF 50V 0805 AVX 0805-5A-4R7·DAT·1A 0

toC17

C18 26386/875 CAPACITOR CERAMIC 10nF+/·10% SOV 0805 AVX 0805-SC-103·KAT-1A 0

C19 26386/824 CAPACITOR CERAMIC 100pF+I-5% SOV 0805 AVX 0805·5A·l0l.JAT·1A 0

C20 263831585 CAPACITOR CERAMIC 1nF+I-10% 63V RADIAL BeCOMPS 2222·63(}51102

C23 263861863 CAPACITOR CERAMIC 1nF+I-l00/o50V 0805 AVX 0805-SC-102-KAT-1A 0
toC24

C25 263861899 CAPACITOR CERAMIC 100nF+I-100/o 50V 1206 AVX 1206-SC-104-KAT-1A 0

loC27

C28 26451/010 CAPACITOR ALUM 100uF+I-200/<:> 6.3V 6.6mmSQ RUBYCON 6.3·REV-l00

C29 263861863 CAPACITOR CERAMIC 1nF+I-100/o 50V 0805 AVX 0805-SC-102-KAT-1A 0

C30 26386/899 CAPACITOR CERAMIC l00nF+I·10%50V 1206 AVX 1206-SC·104-KAT-1A 0

toC32

C33 263861863 CAPACITOR CERAMIC 1nF+/·100/o50V 0805 AVX 0805-SC-102·KAT-1A 0
C34 26451/005 CAPACITOR ALUM 22uF+/-20% 6.3V 4.3mmSQ RUBYCON 6.3-REV-22-M-04SO

C35 26585iilO3 CAPACITOR POLYESTER470nF +1-10% 2:JV 7.3x6.1 AVX CF052-E-0474K (BULK)

C36 263861899 CAPACITOR CERAMIC 10OnF+!·10"k SOV 1206 AVX 1206-SC·104·KAT·1A0
toC37

C38 263431767 CAPACITOR CERAMIC 10pF+I-5% SOY 0805 AVX O8OS-5A-1QO·JAT-1A 0

C39 2B3861899 CAPACITOR CERAMIC 10OnF+I·100/o SOV 1206 AVX 1206-SC-104-KAT-1A 0

toC40

C41 263861863 CAPACITOR CERAMIC 1nF+I·100/o50V 0805 AVX 0805-SC-l02-KAT-1A 0
toC42

C43 26386/899 CAPACITOR CERAMIC 100nF+I·l0% SOV 1206 AVX 1206·SC-104-KAT-1A 0

C44 26386/875 CAPACITOR CERAMIC 10nF+!-100/<:> SOV 0805 AVX 0805·5C·l03·KAT·l A0
10 C4S
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REPLACEABLE PARTS

Cir, IFR part Description Manufacturer Manufacturer's
Ref. number part number

2nd and 3rd local oscillator A9/1 (eontd.)

C46 26386/863 CAPACITOR CERAMIC loF+/-1D'Yo 5OV0805 AVX 0805-5C·102·KAT·1A 0
C47 26386/899 CAPACITOR CERAMIC 100nFf/·1Q%50V 1206 AVX 1206-5C·l04.KAT·1A 0

toC48

C49 26386/875 CAPACITOR CERAMIC 10nF+/·l0% SOV 0805 AVX 0805·5C·103-KAT-1 A0

C50 26386/808 CAPACITOR CERAMIC 4.7pF+!-D.5pF SOV 0805 AVX 0805-5A-4R7·DAT-1A 0

C51 26386/899 CAPACITOR CERAMIC 100nF+/·1Q% SOV 1206 AVX 1206·5C·l04·KAT·1A 0

to C52
C53 263861875 CAPACITOR CERAMIC lQnF+!·10% SOV 0805 AVX 0805·5C·103·KAT-lA0

C54 2638~899 CAPACITOR CERAMIC 100nF+!-10% SOV 1206 AVX 1206-SC-l04-KAT·1A 0

C55 263861875 CAPACITOR CERAMIC 10nF+!·10% SOV 0805 AVX 0805-5C-l03-KAT-1A 0

C56 26386J899 CAPACITOR CERAMIC l00nF+!·10% SOV 1206 AVX 1206·5C·l04·KAT·1A 0

C57 26386/875 CAPACITOR CERAMIC 10nF+/·l00/~ SOV 0805 AVX 0805-SC·103·KAT-1A 0

C56 263861899 CAPACITOR CERAMIC 100nF+/·10% SOV 1206 AVX 1206-SC-104-KAT-1 A0

C59 263861817 CAPACITOR CERAMIC 27pF+/-S% SOV O8OS AVX 0805-5A-270-JAT-1 A0

COO 26386/863 CAPACITOR CERAMIC 1nF+/·10% SOV 0805 AVX 08Q5·SC·102-KAT-1A 0

C61 263861820 CAPACITOR CERAMIC 47pF+/-S% SOV O8OS AVX O8OS·SA-470-JAT·1A 0

C62 26386/82' CAPACITOR CERAMIC 100pF+/-S% SOV 0805 AVX 0805-SA·101-JAT~ 1A 0

C63 26451/010 CAPACITOR ALUM 100uF+/·20% 6.3V 6.6mmSQ RUBYCON 6.3-REV·100

C64 263861899 CAPACITOR CERAMIC 1OOnF+/·10% SOV 1206 AVX 1206·5C·104-KAT-1A 0

toC65

C66 26386/863 CAPACITOR CERAMIC 1nF+/·l0%50V 0805 AVX 080S·5C-l02-KAT-1A 0

toCOO

C09 263861899 CAPACITOR CERAMIC 100nF+I-10% SOV 1206 AVX 1206-SC-104-KAT-1A 0

C70 26386/863 CAPACITOR CERAMIC 1nF+/-10% SOV 0805 AVX 0805-SC·102·KAT·1A 0

to C71

C72 26386/899 CAPACITOR CERAMIC 100nF+/-10%50V 1206 AVX 1206·5C·l04-KAT-1 A0

C73 26451/010 CAPACITOR ALUM l00uF+/-20% 6.3V 6.6mmSQ RUBYCON 6.3-REV-l00

C74 26386/863 CAPACITOR CERAMIC lnF+/-10% 50V 0805 AVX 0805-SC-102-KAT-1A 0

C75 263861875 CAPACITOR CERAMIC 10nF+/·10% SOV 0805 AVX 0805-5C·103-KAT-1A 0

C76 - CAPACITOR CERAMIC l00nF+/·10% SOV 1206 AVX 1206-SC·104·KAT-1 A0

toCSO
COl 26386/863 CAPACITOR CERAMIC 1nF+/-10% SOV 080S AVX 080S·5C-l02-KAT-1A 0

C62 26386187S CAPACITOR CERAMIC 10nF+/-10% SOV O8OS AVX 0805-SC-1 03-KAT-1 A0

C03 26565ro03 CAPACITOR POLYESTER470nF +/·lO%25V 7.3x6.1 AVX CF052-E-0474K (BULKI

C84 26386/863 CAPACITOR CERAMIC 10QnF+I-10% SOV 1206 AVX 1206·5C-104·KAT·1A 0

loCS7

01 28381/136 DIODE BB53Sn VARI-CAP2.1pF@28V MKD-S $00-323 INFINEON 88535

02 28371/663 DIODE BZX84·C7VS..ZENER7.SV MKD·Z6 ooT·23 PHILIPS BZX84-C7VS

03 263631903 DIODE BAV99..SMAll-SIGDUAL70V MKD-A7 $OT-23 FAIRCHILD BAV99

toDS

D6 28381/341 DIODE BBY40..VARI·CAP'.3pF@25VMKO·S2SOT·23 PHILIPS BBY40

07 283831902 DIODE BAW56..SMALL·SIGDUAL 70V MKD-A1 ooT-23 PHILIPS BAW56IAl)

D6 28624/001 LED RED HSMS-T600..1.9V 3.7x3mm SURFACE·MTG INFINEON LST670-H2J2·1

09 283831902 DIODE BAW56..SMALL-SIGDUAL 70V MKD-A1 $OT-23 PHILIPS BAW56IAl)

010 286241001 LED RED HSMS-T6oo..1.9V 3.7x3mm SURFACE-MTG INFINEON LST670-H2J2-1

,
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REPLACEABLE PARTS

Clr. IFRpart Description Manufacturer Manufacturer's
Ref. number part number

2nd and 3rd local oscillator A9/1 (eontd.)

IC1 284611792 Ie-ANALOG YQLTAGE-REGLM317l.. SO-S ON SEMI lM317LD
IC, 284611780 Ie-ANALOG VOLTAGE·REG79L05AC..SO·8 STMICRO L79L05ACZ

IC3 28461/448 Ie-ANALOG MICRQWAVE-AMPMSA·Q386..4-PIN AV·86 MINI·CIRCUITS MAR-308M

IC' 25461/450 Ie-ANALOG MICROWAVE-AMPM$A·0486..4-PIN AV·86 MINI·CIRCUITS MAR-4·SM

IC6 28469/566 Ie-DIGITAL DIVIDERSP8402.. 50-28

IC7 284621147 Ie-DIGITAL FLlp·FLOP-D74ACT74..DUAL 80·14 FAIRCHILD 7'ACT74SC
IC8 28466/395 Ie-DIGITAL NAND·GATE74ACTOO..QUAD 50-14 NATIONAL SEMI 74ACTOOSC

IC9 25461/897 IC-ANALOG OP AMPOP-,7GS..SQ-8 ANAlOG OP-27GS

lew 28531f023 RF-MIXER DBLE-BALANCEDNE602A..PLAs·so-a PHILIPS SA602AO
ICii 28464J159 IG-DIGITAlCOUNTERMCi OH016.. OIL·i6 ON SEMI MCiOH016P

IC12 28462f147 Ie-DIGITAL FlIp·FLOP·074ACT74..DUAL so14 FAIRCHILD 74ACT74SC

IC13 284661395 IC-DIGlTAL NAND·GATE74ACTOO,. QUAD S().-14 NATIONAL SEMI 74ACTOOSC

IC14 284611511 IC-ANALOG OP AMPOP275., DUAL SO-8 ANALOG OP'75GS

U 236421064 INDUCTOR 1mH 100/0UNSCRNED FERlTE-CORE RAD TOKO 494HYF0140K

10 l3

l' 236421535 INDUCTOR 1uH 5%MOULDED 3.2x2.5mm TYCO 3612-T·1RI}J

L9 23642/535 INDUCTOR 1uH 5%MOULDED 3.2x2.5mm TYCO 3612-T-1Ri}J

10 L10

l12 23642/535 INDUCTOR 1uH 5%MOULDED 3.2x2.5mm TYCO 3612-T-1 RO..J

L13 236421533 INDUCTOR 10uH 5%MOULDED 3.2x2.5mm TYCO 3612·T·100..J

L14 236421707 INDUCTOR 100uH 5%MOULDED 3.2x25mm TYCO 3612·T·101..J

U5 23642/519 INDUCTOR O.068uH 5%MOULDED 3.2:x2.5mm TYCO 3612-T-068-J

10 U6

U7 236421707 INDUCTOR 100uH 5%MOULDED 3.2:x2.5mm TYCO 3612·T·101..J

US 236421535 INDUCTOR 1uH 5%MOULDED 3.2x2.5mm TYCO 3612·T·1RI}J

10 L19

l20 236421526 INDUCTOR 470uH 100/..MQULDED 3.2x4.5mm TYCO 3613C-471-K

PlG 234451501 CONNECTOR-RF MMCX JACK51}QHM SURFACE MTG HUBER &SUHNER 82MMCX·SSO-0-51

R1 24811/157 RESISTOR 221 R1% 250mW200V SOppm MINI-MELF VTM 501-0-221 R-1%-5Qppm

R2 24811/176 RESISTOR 1K3 1% 250mW2QOV 50ppm MINI·MELF VTM S01-0-1 K3-1%-5Oppm

R' 24321/400 RESISTOR 10R 1% 10OmW1ooV 100ppm 0805 VTM 503-0-1 OR-1 %·1 ooppm
R5 24321/412 RESISTOR 33R 1% 10OmW1ooV 100ppm 0805 VTM 503·0-33R·1 %·1 OOppm
R6 24811/149 RESISTOR 100R 1% 250mW200V 50ppm MINI-MELF VTM 501-0-1 00R-1 %·5Qppm
10 RiO

R11 248111145 RESISTOR 68R11% 25OmW200V 50ppm MINI·MELF VTM S01468R1-1 %-5Oppm

10 R12

R13 24811f159 RESISTOR 274R 1% 25OmW2ooV 50ppm MINI-MELF VTM 501-0-274R-1 %-5Oppm

R14 248111909 RESISTOR 51 R11% 25OmW200V 50ppm L·I MINI·MELF BEYSCHLAG MMA0204-SOHF-1 %-51 R1

R15 248111169 RESISTOR 681 R1% 250mW200V 50ppm MINI-MELF VTM 5014681R-1%-5Oppm

R16 248111903 RESISTOR 18R2 1% 25OmW2ooV 50ppm L-I MINI-MELF BEYSCHLAG MMA0204·SOHF-1 %-18R2

R17 24811/161 RESISTOR 332R 1% 25OmW2ooV 50ppm MINI·MELF VTM 501-Q-332R-1 %.SOppm

R1S 24811/142 RESISTOR 51 R11% 250mW200V 50ppm MINI·MELF VTM 501-Q-51RH%·5Oppm

R20 24811/161 RESISTOR 332R 1"/" 2SOmW200V SOppm MINI-MELF VTM 501-0-332R·1%-SOppm

R21 248111137 RESISTOR 33R2 1% 2SOmW200V 50ppm MINI-MELF VTM 501·0-33R2·1%-50ppm
,
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REPLACEABLE PARTS

01r. IFRpart Description Manufacturer Manufacturer's
Ref. number part number

2nd and 3rd local oscillator A9/1 (ccntd.)

R22 24811/197 RESiSTOR 10K 1% 250mW200V 50ppm MINI·MElF VTM 501-0-10K-l%·50ppm

R23 24811/165 RESISTOR 475A 1% 250mW200V SOppm MINj·MELF VTM 501·0·475A·l %·5Oppm

R24 248111189 RESISTOR 4K75 1% 250mW200V 50ppm M1NI-MELF VTM SOl-04K7s-.1%-5Oppm

R2S 248111182 RESISTOR 2K43 1% 250mW200V 50ppm MINI-MELF VTM SOl-Q-2K43-1%-5Opprn

to R26

R27 24811/189 RESISTOR 41(75 1% 250mW200V 50ppm M1NI-MELF VTM 501-0·4K75-10/0-SOppm

10 R28

R29 248111165 RESISTOR 475R 1% 250mW200V 50ppm MINI·MELF VTM 501-Q-475R·l0/0·5Oppm

R30 24811/149 RESISTOR l00R 1% 250mW200V SOppm MINI-MELF VTM 501-0-1 OOR-l %-5Oppm

R3' 24811/141 RESISTOR 47R5 1% 250mW200V 50ppm MINI-MELF VTM 501·0-47R5·10/0-5Oppm

R32 248111189 RESISTOR 4K75 1% 25QmW200V 50ppm MINI·MElF VTM S01·04K7&--1%-SOppm

RSS 24811/182 RESISTOR 2K43 1% 2S0mW200V SOppm MINI-MElF VTM S01-0-2K43-1%·SOppm

AM 24321/412 RESISTOR 33R 1% 100mW100V 100ppm O8OS VTM 503-0-33R-1 %-1 OOppm

R3S 24811/177 RESISTOR 1KS 1% 2SOmW200V SOppm MINI-MElF VTM S01-0-1 KS-1 %-SOppm

toR36

R37 248111184 RESISTOR 3K011% 2S0mW200V 50ppm MINI·MElF VTM S01-0-3K01-1%-5Oppm

R38 24811/197 RESISTOR 10K 1% 2SOmW200V 50ppm MINI·MElF VTM 501.{)-1 OK-1 %-SOppm

R39 24811/189 RESISTOR 41<7S1% 2S0mW200V SOppm MINI-MElF VTM 501-0-4K7S-1%-5Oppm

R40 24811/184 RESISTOR 3K011% 2S0mW200V SOppm MINI-MELF VTM 501·0-3K01·10f0.50ppm

R4' 24811/141 RESISTOR 47RS1% 250mW200V SOppm MINI-MELF VTM 501·0-47R5-1%-SOppm

R42 24811/182 RESISTOR 2K431% 2S0mW200V SOppm MINI-MElF VTM 501'{)-2K43-1%-SOppm

R43 24811/197 RESISTOR 10K 1% 25OrnW200V SOppm MINI-MELF VTM S01-0-10K-1%-SOppm

AM 24811/201 RESISTOR 1SK 1% 25OrnW200V soopm MINI-MELF VTM 501-0-1SK-1%-5Oppm

R43 24811/177 RESISTOR 1KS 1% 250mW200V SOppm MINI-MELF VTM 501-0·1 KS·1 '7'o·SOppm

R46 24811/161 RESISTOR 332R 1"1" 2S0mW200V SOppm MINI-MElF VTM 501-0·332R·1 %-SOppm

R47 24811/141 RESISTOR 47RS1% 2S0mW200V 50ppm MINI·MElF VTM S01'{)-47R5-1%-SOppm

R46 24811/17S RESISTOR 1K211% 250mW200V 50ppm MINI-MElF VTM 501-0-1 K21-1%-SOppm

R49 248111129 RESISTOR 1SR 1% 25QmW200V 50ppm MINI-MELF VTM 501'{)-1SR-1%-SOppm

RSO 24811/153 RESISTOR 150R 1% 250mW200V SOppm MINI-MElF VTM S01-l}1S0R·10f0.SOppm

RS' 24811/189 RESISTOR 4K7S 1% 2SOmW200V SOppm MINI-MELF VTM S01·04K7S·1 %.5Oppm

toR52

RS3 248111197 RESISTOR 10K 1% 250mW200V SOppm MINI-MElF VTM S01-l}1OK-1O/"..SOppm

RS< 24811/161 RESISTOR 332R 1% 250mW200V 50ppm MINI-MElF VTM S01-0-332R-1 %-SOppm

RSS 24811/17S RESISTOR 1K211% 25OrnW200V 50ppm MINI-MELF VTM S01·0-1K21·1 '7'o·SOppm

RS6 24811/189 RESISTOR 4K75 1% 25OrnW200V SOppm MINI-MELF VTM S01·0-4K75·1 %-SOppm

10 AS7
RS8 24811/161 RESISTOR 332R 1% 250mW200V SOppm MINI-MElF VTM 501-0-332R-1 %-5Oppm

RS' 24811/137 RESISTOR 33R2 1% 250mW200V 50ppm MINI-MELF VTM S01-0-33R2-1 %-5Oppm

RSO 24811/161 RESISTOR 332R 1% 2SOrnW200V SOppm MINI-MElF VTM 501-0·332R·1%-SOppm

RS' 24811/100 RESISTOR 619R 1% 2SOrnW200V SOppm M1NI·MELF VTM 501.{)·619R-1%·SOppm

R62 248111167 RESISTOR 562R 1% 2S0mW200V SOppm MINI-MELF VTM S01-0-562R-1%-SOppm

R63 248111157 RESISTOR 221 R1% 250mW200V 50ppm MINI-MELF VTM S01'{)-221 R-1%-SOppm

R64 24811/189 RESISTOR 4K7S 1% 2SOmW200V SOppm MINI-MELF VTM S01.{)·4K7S·1 %.5Oppm

toROO

RS7 24321/412 RESISTOR 33R 1% 10OrnW100V 100ppm0805 VTM S03-l}33R-1%-100ppm

toR89

R70 24811/165 RESISTOR 47SR 1% 2SOmW2OCV SOppm MINI-MELF VTM S01·0-47SR·1 "Io-SOppm,
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REPLACEABLE PARTS

Clr. IFRpart Description Manufacturer Manufacturer's
Ref. number part number

2nd and 3rd local oscillator A9!1 (contd.)

R71 248111185 RESISTOR 3K321% 250mW200V 50ppm MINJ·MELF VIM 501 -O-3K32-1%-5Oppm

10 R72

R73 24811/167 RESISTOR 562R 1% 250mW200V 50ppm M1Nl·MElF VIM 501·0·562R·l %-50ppm
A74 248111177 RESISTOR 1K5 1% 250mW200V 50ppm M1NI·MElF VIM 501-0-1 K5-1"fo-SOppm

R75 248111165 RESISTOR 475R 1% 250mW2OQV 50ppm M1NI-MELF VIM 501-Q-475R-l%-50ppm

R76 248111168 RESISTOR 6l9A 1% 250mW200V SOppm M1NI-MELF VIM 501-Q-619R-l%-50ppm

R77 24811/167 RESISTOR 562A 1% 250mW200V 50ppm M1NI-MELF VTM 501 ·O·SS2R·l%·50ppm

R78 24811/182 RESISTOR 2K43 1% 250mW200V 50ppm M1Nl·MELF VIM 501·0-2K43-1%-SOppm

ABO 24811/165 RESISTOR 475R 1% 250mW200V 50ppm M1NI-MElF VIM 501·Q-475R·l%-SOppm

Ra' 24811/137 RESISTOR 33R2 1% 25OmW200V 50ppm M1NI-MElF VIM 501..Q-33R2·1O/C-50ppm

R82 248111197 RESISTOR 10K 1% 2SOmW2OQV 50ppm MINI-MElF VIM SOl ·O·10K·1%~5Oppm

R83 24811/165 RESISTOR 475R 1% 2SOmW200V 50ppm MINI·MElF VIM 501 ·O-475R·1%·50ppm

R84 248111141 RESISTOR 47R5 1% 250mW200V 50ppm MINI·MElF VIM SOl-0-47RS.1%-SOppm

Ra5 24811/185 RESISTOR 3K321% 250mW200V SOppm MINI-MElF VIM S01-Q-3K32-1%-SOppm

R86 24811/189 RESISTOR 4K75 1% 250mW200V SOppm MINI-MElF VIM 501-Q·4K75-1 %-SOppm

R87 24811/137 RESISTOR 33R2 1% 250mW200V 50ppm MINI·MElF VIM 501-0-33R2-1%-50ppm

R86 24811/161 RESISTOR 332R 1% 250mW200V 50ppm MINI-MElF VIM SOl-0-332R-1%-SOppm

A89 248111137 RESISTOR 33R2 1% 250mW200V 50ppm MINI-MElF VTM SOl-Q·33R2·1%·SOppm

ROO 248111171 RESISTOR 825R 1% 250mW200V 50ppm MINI-MElF VTM SOl..Q·825R·1%·SOppm

R91 24811/189 RESISTOR 4K75 1% 250mW200V 50ppm MINI·MElF VIM 501..Q-4K75-1 %-5Oppm

R92 24811/182 RESISTOR 2K431% 250mW200V 50ppm MINI-MElF VIM 501-0-2K43-1%-5Oppm

to R93

R94 24811/189 RESISTOR 4K751% 250mW200V SOppm MINI-MElF VIM 501-Q-4K75-1 %-5Oppm

to R95

R96 24811/165 RESISTOR 475R 1% 250mW200V 50ppm MINI·MElF VIM 501-0-475R-1%-SOppm

R97 248111175 RESISTOR lK211% 250mW200V SOppm MINI-MElF VIM S0141K21·1%-5Oppm

1oR96
R99 248111189 RESISTOR 4K751% 2SOmW2OQV SOppm MINI-MElF VIM 501..(}.4K75-1%-5Oppm

to R100

R101 248111125 RESISTOR 10R 1%250mW200V 50ppm MINI-MElF VIM 501-0-10R-1%-SOppm

R102 24811f171 RESISTOR 825R 1% 250mW200V SOppm MINI-MElF VIM S01-0..a25R·l %·5Oppm

R'03 24811/125 RESISTOR 10R 1% 250mW200V 50ppm MINI-MElF VIM 501·0-10R·1%·SOppm

SKK 23435/990 CONNECTOR SHORTING SKT2·WAY O.64mm FREE FCI 65474-001

SKM 23435/990 CONNECTOR SHORTING SKT2-WAY O.64mm FREE FCI 65474-001

TR' 28487/809 TRANSISTOR NPN BFR93A.J2V OOHz MKD-A2 SOT-23 PHIUPS 8FR93A
TR2 284571858 TRANSISTOR PNP BSR12..15V 1000Hz MK[).B5 8OT·23 PHILIPS BSR12

TR3 284571851 TRANSISTOR NPN BFS17..15V l.3GHz MKD-E1 SOT-23 PHILIPS BFS17

to TR12

TR13 28457/858 TRANSISTOR PNP BSR12..15V 1.OOHz MKD·B5 SOT-23 PHILIPS BSR12

TR14 28457/851 TRANSISTOR NPN BFS17..15V 1.3GHz MKD·E1 SOT·23 PHILIPS BFS17

XU 28312/144 FilTER CRYSTAL 10.7MHz2xHC49/U CASES NOK 10F15B
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Clr. IFApart
Ref. number

Description

REPLACEABLE PARTS

ManufaCturer Manufacturer's
part number

2nd and 3rd local oscillator A9/1 (eootd.)



REPLACEABLE PARTS

Cir. IFRpart
Ref. number

Description Manufacturer Manufacturer's
part number

2nd and 3rd local oscillator A9/2
When ordering, prefix circuit reference with A9/2.

44830/448 Complete unit Issue 001

A9/2 is identicai to A9/1 with the exception of R62.

R62 24811f167 RESISTOR 562R 1% 250mW200V 50ppm MINI·MELF VTM



REPLACEABLE PARTS

Clr. IFR part Description Manufacturer Manufacturer's
Ref. number part number

2nd and 3rd local oscillator control A10
When ordering, prefix circuit reference with AlO.

44829-930 Complete unit

Cl 263861899 CAPACITOR CERAMIC l00nF+!·10%50V 1206 AVX 1206-SC-l04-KAT-1A 0

C2 263861863 CAPACITOR CERAMIC lnF+/'lO"k SOV 0805 AVX 0805-SC-l02-KAT-1A 0

C3 263431494 CAPACITOR CERAMIC 33pF+f·2% 63V RADIAL PHILIPS 2222·678·34339

C4 263431434 CAPACITOR CERAMIC 68pF+{·2% 63V RADIAL PHILIPS 2222·678·34689

C5 293861899 CAPACITOR CERAMIC l00nF+/-l0% SOV 1206 AVX 1206-5C-l04-KAT-1A 0

C6 263861863 CAPACITOR CERAMIC 1nF+{·'O% SOV 0805 AVX 0805-5C-t02-KAT-1A 0
loC7

C9 263861863 CAPACITOR CERAMIC 1nF+!-10% SOV 0805 AVX 0805·5C·l02·KAT·1A 0

Cll 263861863 CAPACITOR CERAMIC lnF+J·10% SOV 0805 AVX 0805·5C·l02·KAT·1A 0

loC15

C16 264511003 CAPACITOR ALUM 10uF+I-20% l6V4.3mmSQ RU8YCON la-REV-10-M-0450

C18 26451t003 CAPACITOR ALUM lQuF+/·20% 16V 4.3mmSQ RUBYCON 16·REV·10·M·04SO

C19 263861804 CAPACITOR CERAMIC 2.2pF+I-0.5pF SOV 0805 AVX OS05·SA-2A2-DAT·1A 0
toC20

C22 26386/899 CAPACITOR CERAMIC lOOnF+I-10% SOV 1206 AVX 1206-SC-104-KAT-1A 0

C25 26386/863 CAPACITOR CERAMIC 1nF+/-l0% SOV 0805 AVX O8OS-SC-l02-KAT-1A 0
10C28

C29 26386/87S CAPACITOR CERAMIC lOnF+I·10% SOV O8OS AVX O8O&-SC-l 03-KAT-1 A0

C30 263861867 CAPACITOR CERAMIC 22nF+I-1(}Oj" SOV 080S AVX 0805-5C-222-KAT-1A 0

C31 26343/430 CAPACITOR CERAMIC 39pF+I-2% rov RAOIAL PHILIPS =-678-34399

C34 26386/824 CAPACITOR CERAMIC 100pF+/-S% SOV 0805 AVX 0805-5A-l0l-JAT-1A 0

C36 26343/499 CAPACITOR CERAMIC 27pF+I-2% 63V RADIAL PHILIPS 2222·678-34279

C38 264S1/009 CAPACITOR ALUM 47uF+I-20% 16V 6.6mmSQ RUBYCON 1&REV47
10C39
01 28381/341 DIODE 88Y40..VARI-eAP4.3pF@26VMKD-S2SOT-23 PHILIPS BBY40

02 28371/302 DIODE BZX84-C4V7..ZENER4.7V MKD-Z1 SOT-23 PHILIPS BZX84-C4V7
toD3

ICl 284611470 IC-ANALOG OP AMPAD827..DUAL DIL"8 ANALOG AD827JN

IC2 285311021B RF-MIXER DBLE-BALANCEDSL6440C..PLAS-OlL·16

IC3 284611029 IC-ANALOG SWITCHDG211.. QUAD S().-16 ANALOG ADG211AKR

11 23642/937 INDUCTOR-VAR 0.11uH NOMUNSCREEND 2-PIN 10mmSQ TOKO E526HN-.100117

l2 238421533 INDUCTOR 10uH S%MOULDED 32x2.Smm MEGGm 612-T·100-J
10 L3

L5 236421S12 INDUCTOR 22uH 5%MOULDED 3.2x2.5mm MEGGITT 3612-T·22Q-J
toL6

Rl 248111191 RESISTOR 5K62 1% 250mW200V SOppm MINI-MELF VTM 501-0-5K62-1%-SOppm

R3 24811/197 RESISTOR 10K 1% 2SOmW200V SOppm MINI-MELF VTM SOl-0-10K-1%-SOppm
10R4

R5 24811/190 RESISTOR 5K11 1% 250mW200V 50ppm MINI-MELF VTM 501-(}'-5K11-1%·SOppm

R6 248111201 RESISTOR 15K 1% 250mW200V 50ppm MINI·MELF VIM SOl-0-15K-1%·5Oppm

,
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REPLACEABLE PARTS

Clr. IFR part Description Manufacturer Manufacturer's
ReI. number part number

2nd & 3rd localoscillator control Al0 (eonld.)

R7 248111191 RESISTOR 5K62 1% 250mW200V 50ppm MINI-MELF VTM 501-o-SK62-1%-SOppm

R8 248111165 RESISTOR 475A 1% 250mW200V SOppm MINI-MELF VTM 501-0-475R-l %-SOppm

R,O 24811/149 RESISTOR lOOR 1% 250mW200V 50ppm MINI-MELF VTM 501-0·100R-l%-5Oppm

Rl1 24811/165 RESISTOR 475R 1% 250mW200V 50pprn MINI-MELF VTM 501-Q-475R-lO/.,.SOppm

R12 24811/149 RESISTOR lOOR 1% 250mW20QV 50ppm MINI-MELF VTM 501·(}1COR·, %-5Oppm

R'3 24811/165 RESISTOR 475R 1% 250mW200V 50ppm MINI-MELF VTM 501-1}475R·l %-50ppm
R,4 248111170 RESISTOR 750R 1% 250mW200V 50ppm MINI-MELF VTM 501-Q..750R-l%-50ppm

R15 24811/149 RESISTOR l00R 1% 250mW200V 50ppm MINI-MELF VTM 501·Q..l00R-l0/0-SOppm

R16 24811/173 RESISTOR lK 1% 250mW200V 50pprn MINI-MElF VTM 501-G-1KO-1%-50ppm

R17 24811/16S RESISTOR 47SR 1% 250mW200V 50ppm MINI-MELF VTM SOl·0·475R-l%-50ppm
10 R18

R20 24811/16S RESISTOR 47SR 1% 250mW200V 50ppm MINI-MElF VTM SOl-0-475R-1o/o-SOppm

R21 24811/181 RESISTOR 2K21 1% 250mW200V 50ppm MINI-MElF VTM 501-0-2K21·1%·SOppm

R22 24811/149 RESISTOR 100R 1% 25OmW200V 50ppm MINI-MElF VTM 501-0·100R·1%-5Oppm

R23 24811/173 RESISTOR 1K 1% 250mW200V 50ppm MINI·MElF VTM 501-(}.1 KO-l %-50ppm

R24 24811/169 RESISTOR 681 R1% 250mW200V 50ppm MINI·MElF VTM 501-0-681R-l%-5Oppm

R25 24811/125 RESISTOR lOR 1%2S0mW200V SOppm MINI-MElF VTM SOl-(}.l OR-1 %·5Oppm

R26 248111173 RESISTOR 1K1%2SOmW200V 50ppm MINI-MElF VTM SOl·(}'l KO- 1%-5Oppm

R27 24811/168 RESISTOR 619R 1% 250mW200V 50ppm MINI-MElF VTM 501·(}-619R-l %-SOppm

R28 24811/169 RESISTOR 681 R1% 2SOmW200V SOppm MINI-MElF VTM 501-0-681 R-l%-SOppm

R33 24811/177 RESISTOR 1KS 1% 250mW200V SOppm MINI-MELF VTM 501-0·1 KS-l o/o-SOppm

R34 24811/149 RESISTOR 100R 1% 250mW200V 50ppm MINI-MELF VTM 501-0-100R·l%-5Oppm

R35 24811/194 RESISTOR 7KS 1% 250mW200V SOppm MINI·MELF VTM S01-(}-7KS-l0/0-5Oppm
10 R36
R37 24811/149 RESISTOR 100R 1% 250mW200V SOppm MINI-MELF VTM 501-0-100R-l%-SOppm

R38 24811/141 RESISTOR 47R5 1% 25OmW200V SOppm MINI-MELF VTM S01-0-47RS-l%-SOppm

R39 24811/173 RESISTOR 1K1% 250mW200V SOppm MINI-MElF VTM soro-t KO·l %·50ppm

R40 24811/1S7 RESISTOR 221 R1% 250'mW200V SOppm MINI·MELF VTM 501-(}-221 R-l%-5Oppm

R41 24811/16S RESISTOR 475R 1% 250mW200V SOppm MINI-MELF VTM 501"()-475R-1%-SOppm

R42 24811/181 RESISTOR 2K211% 250mW200V SOppm MINI-MELF VTM 501-0-2K21-1 '7'o·SOppm

R43 24811/149 RESISTOR 100R 1% 250mW200V 50ppm MINI-MELF VTM SOl-0·100R-1%-SOppm

R44 24811/173 RESISTOR 1K1% 2S0mW200V 50ppm MINI-MELF VTM 501''()-1 K(}-10/0-5Oppm '-_/

TR, 284571851 TRANSISTOR NPN BFS17.J SV 1.3GHz MKD·El SOT-23 PHILIPS BFS17

TR2 284871817 TRANSISTOR PNP BF569_,3SV MKD-G6!LH $OT-23 PHILIPS BFS69
10 TR3

TR4 284571851 TRANSISTOR NPN BFS17,,15V 1.3GHz MKD-E1 SOT·23 PHILIPS BFS17
toTAS



REPLACEABLE PARTS

Clr. IFR part Description Manufacturer Manufacturer's
Ref. number partnumber

2nd and 3rd local oscillator control A10/1
When ordering, prefix circuit reference with AlO/l.

448301241 Complete unit Issue 002

C1 263B61899 CAPACITOR CERAMIC l00nF+/·l0% SOV 1206 AVX 12Q6·5C·1Q4.KAT·1A 0

C2 263861863 CAPACITOR CERAMIC lnF+/-l0% SOY 0805 AVX 0805-5C·l02·KAT·1A 0

C3 263431494 CAPACITOR CERAMIC 33pF+f-2"/<> B3V RADIAL PHILIPS 2222-678-34339

C4 263431434 CAPACITOR CERAMIC 68pF+/-2% 63V RADIAL PHILIPS 2222·678·34689

C5 2638W899 CAPACITOR CERAMIC l00nF+/·1Q%50V 1206 AVX 1206·5C·l04·KAT·1A 0

C6 2638W863 CAPACITOR CERAMIC lnF+/-j 0% SOV 0805 AVX 0805·5C-l02·KAT-1A 0

toC7
C8 263861877 CAPACITOR CERAMIC 15nF+/·l0% SOV 0805 AVX 0805·5C·153-KAT·1A 0

C9 26386/863 CAPACITOR CERAMIC lnF+/·l00f" SOY 0805 AVX 0805·5C·l02·KAT·1A 0

C10 26386/877 CAPACITOR CERAMIC 15nF+/-10% SOV 0805 AVX 0805·5C·153·KAT·1A 0

C11 26386/863 CAPACITOR CERAMIC lnF+/-l0"lo SOV 0805 AVX 080S-Sc.l02-KAT-1A 0

foC13

C14 263861877 CAPACITOR CERAMIC lSnF+/-l0"lo SOV 0805 AVX 0805-SC-153-KAT-1A 0

C15 26386J863 CAPACITOR CERAMIC 1nF+f-l0% SOV 0805 AVX 080S·SC·l02·KAT·1A 0

C16 264S11OO3 CAPACITOR ALUM lOuF+/-20"Io l6V4.3mmSO RUBYCON 16·REV·l0·M.()4S0

C17 263861877 CAPACITOR CERAMIC 1SnF+/·100/0S0V 0805 AVX 080S-SC-153-KAT-1A 0

C19 263861804 CAPACITOR CERAMIC 2.2pF+/·O.5pF 50V 080S AVX 0805-SA-2R2·DAT-1A 0

loC20

C21 26386/877 CAPACITOR CERAMIC lSnF+f-l0% SOV O8OS AVX 0805·SC·153·KAT·1A 0

C22 2638W899 CAPACITOR CERAMIC l00nF+/-10"1050V 1206 AVX 1206·5C·1Q4.KAT·l A0

I<lC23

C25 263861863 CAPACITOR CERAMIC lnF+/-10"10 50V 0805 AVX 0805-5C-l02-KAT-IA 0

loC28

C29 263B61875 CAPACITOR CERAMIC 10nF.../-l0% SOV O8OS AVX Q805·5C-103-KAT·1A 0

C30 26386/867 CAPACITOR CERAMIC 2.2nF+/-l0% 50V 0805 AVX 080S·5C·222·KAT·1A 0

C31 263431430 CAPACITOR CERAMIC 39pF.../-2"1o 63V RADIAL PHILIPS 2222-678-34399

C34 26386182' CAPACITOR CERAMIC 10OpF+J-S"Io SOV 0805 AVX 0805·5A-101-JAT-1A 0

C36 26343/499 CAPACITOR CERAMIC 27pF.../·20/o 63V RADIAL PHILIPS 2222-678-34279

C36 264511009 CAPACITOR ALUM 47uF+/-20"Io 16V 6.6mmSQ RUBYCQN 16·REV47

10 C39
01 283811341 DIODE BBY40" VARI-CAP4.3pF@25VMKD·$2S0T-23 PHILIPS BBY40

02 283711302 DIODE BZX84-C4V7..ZENER4.7V MKD·Zl 8OT-23 PHILIPS BZX84-C4V7

loD3

1e1 28461/470 IC·ANALOG OP AMPAD827..DUAL DIL-8 ANALOG AD827JN

1e2 28531108S RF-MIXER DBLE BALANCEDAD831.. PLCC·20 ANALOG AD831AP

1C3 28461/029 IC·ANALOG SWITCHDG211.. QUAD S(}16 ANALOG ADG211AKR

1C4 28461m4 IC·ANALOG VOLTAGE·REG76L05AC..S().S NATIONAL SEMI LM78L05ACM

L1 236421937 INDUCTOR·VAR 0.11 uH NOMUNSCREEND 2-PIN 10mmSQ TOKO E526HN-l00117

L2 23642fS33 INDUCTOR 10uH 5"1oMOULDED 3.2x2.5mm MEGGm 612·T-100·J

10 L3

L5 23642fS12 INDUCTOR 22uH S"IoMOULDED 3.2x2.Smm MEGGm 3612-T-220·J

10 L6

R1 24811/191 RESiSTOR SK621% 250mW200V 50ppm MINI-MELF VTM SOl-Q-SK62-1 "Io-5Oppm

,
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REPLACEABLE PARTS

Clr. IFRpart Description Manufacturer Manufacturer's
Ref. number part number

2nd & 3rd local oscillator control A1011 (contd.)

R2 248111162 RESISTOR 365R 1% 250mW200V 50ppm MINI-MELF VTM 501-0-365R-l%-5Oppm

R3 24811/197 RESISTOR 10K 1% 250mW2QOV 50ppm MtNI-MELF VTM 501-(}.-10K-l%-50ppm

1oR4
R5 24811/190 RESISTOR 5Kl1 1% 25QmW200V 50ppm MINI-MELF VTM 501-0-5Kl1"l%-50ppm

R6 248111201 RESISTOR 15K 1% 250mW200V 50ppm Ml/lil-MELF VTM 501-0-15K-l%-5Oppm

R7 248111191 RESISTOR 5K62 1% 250mW200V 50ppm M1NI-MELF VTM 501-0-5K62-1%-5Oppm

R8 24811/165 RESISTOR 475R 1% 25OmW200V 50ppm MINI-MELF VTM 501 ·O-475R-l%-SOppm

R9 24511/158 RESISTOR 243R 1% 250mW200V SOppm MINI-MElF VTM 501-Q-243R-l%-50ppm

R10 24811/149 RESISTOR 100R 1% 250mW200V SOppm MINJ-MELF VTM 501-0-1 OOR-l %-5Oppm

R11 24811/165 RESISTOR 475R 1% 250mW20QY 50ppm MINI-MElF VTM 501 ·0475R-l%-5Oppm

R12 24811/149 RESISTOR 100R 1%250mW200V 50ppm MINI-MElF VTM 501..Q-100R-l%-50ppm

R13 24811f165 RESISTOR 475R 1% 2S0mW200V SOppm MINI·MELF VTM 501-Q-475R·l %·50ppm

R14 24811f170 RESISTOR 750R 1% 250mW200V 50ppm MINI-MElF VTM 501 -0-750R-1 %-50ppm

R15 24811f149 RESISTOR l00R1% 25OmW200V 50ppm MINI-MElF VTM 501..Q·l 00R-1 %-50ppm

R16 248111173 RESISTOR lK 1% 250mW200V SOppm MINI-MELF VTM 501..Q-l KO-l%·SOppm

R17 24811/165 RESISTOR 475R 1% 2S0mW200V SOppm MINI-MELF VTM SOl-Q-47SR·l%·SOppm

toR18

R20 24811/16S RESISTOR 475R 1% 250mW200V 50ppm MINI-MELF VTM 501·o..475R-l.%-50ppm

R21 24811/181 RESISTOR 2K211% 250mW200V 50ppm MINI-MELF VTM 501 ·0-2K21-1%-5Oppm

R22 248111149 RESISTOR 100R 1% 250mW200V SOppm MINI-MELF VTM 501-0-100R·l%·50ppm

R23 24811/173 RESISTOR 1K1% 250mW200V 50ppm MINI-MELF VTM S01-0-1 KO·1 %-50ppm

R2' 24811/168 RESISTOR 619R 1% 250mW200V 50ppm MINI-MELF VTM 501-O-S19R-l%-SOppm

R26 24811/149 RESiSTOR WaR 1% 2SOmW200V 50ppm MINI·MELF VTM 501-0..1 OOR·1 %-5Oppm

R27 24811/173 RESISTOR 1K1%250mW200V SOppm MINI·MELF VTM 501-Q-1Ko..l%·50ppm

R28 24811f149 RESISTOR l00R1%250mW200V 50ppm MINI-MELF VTM 501-0-100R-l%-5Oppm

R33 24811l1n RESISTOR lK51%250mW200V SOppm MINI-MELF VTM 501-0·1 K5-1 %-SOppm

R34 248111149 RESISTOR l00R1% 250mW200V SOppm MINI-MELF VTM 501-o..l00R-l%·50ppm

R35 24811/194 RESISTOR 7K51% 250mW200V 50ppm MINI·MELF VTM 501-o..7K5-1%·50ppm

toR36

R37 24811/149 RESISTOR 100R 1% 250mW200V 50ppm MINI-MELF VTM 501·0-100R-l%-SOppm

R38 24811f141 RESISTOR 47R5 1% 250mW200V 50ppm MINI-MELF VTM 501-047R5-1%-5Oppm

R39 24811f173 RESISTOR lK 1% 250mW200V 50ppm MINI-MELF VTM SOl-0·lKO-l%-5Oppm

R'O 24811t157 RESISTOR 221R 1%250mW200V 50ppm MINI·MElF VTM 501-Q-221R·1'%,·50ppm

R41 24811/165 RESISTOR 475R 1% 250mW200V 50ppm MINI·MELF VTM 501-Q-475R·l%,·50ppm

R42 24811/181 RESISTOR 2K211% 250mW200V 50ppm MINI-MELF VTM 501-0-2K21-1%-SOppm

R43 24811/149 RESISTOR l00R1% 250mW200V 50ppm MINI-MELF VTM 501 ·0·100R-1%-50ppm

R44 248111173 RESISTOR 1K 1% 250mW200V SOppm MINI-MELF VTM 501-0·1 KQ-1%-5Oppm

TP3 234351188 TERMINAL CONNECTOR-PINO.64mmSO 5.97mmHI Fel 75401-001

TR1 284571851 TRANSISTOR NPN BFS17,.15V 1.3GHz MKD·El SOT-23 PHILIPS BFS17

TR2 264871817 TRANSISTOR PNP BF569..35V MKD·G6!LH SOT-23 PHILIPS BF569
IoTR3
TR' 284571851 TRANSISTOR NPN BFS17.JSV t3GHz MK[}.-E1 $OT-23 PHILIPS BFS17

10TRS
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REPLACEABLE PARTS

Clr. IFR part Description Manufacturer Manufacturer's
.ef. number part number

Input/output switching board A11/1
When ordering. prefix circuit reference with All/I.

44830·163 Complete unit Issue 005

C1 263861899 CAPACITOR CERAMIC 100nF+{·10% SOV 1206 AVX 1206·5C-l04-KAT-1A 0
toC3

C5 263861899 CAPACITOR CERAMIC l00nFf/·l0% SOV 1206 AVX 1206-5C-l 04-KAT-1 A0

C7 263861875 CAPACITOR CERAMIC lOnF+/-l00/o SOV 0805 AVX 0805-5C-l 03-KAT-1 A0

C9 263861760 CAPACITOR CERAMIC 220nF+{·lQ% SOY 1210 PHIUPS 121Q·2R·224·K9·BBC
toG1D

cn 263861875 CAPACITOR CERAMIC 10nF+/-l0% SOY 0805 AVX 0805·5C.1Q3·KAT·1A
oC12 26386/899 CAPACITOR CERAMIC 10OnF+!·100/..SOV 1206 AVX 1206-SC-l04-KAT·lA0

to CiS
C17 26386/863 CAPACITOR CERAMIC lnF+!·10%50V0805 AVX 0805·5C·l02·KAT·1A 0
loGiS

C19 26386/899 CAPACITOR CERAMIC 10OnF+!·10%50V 1206 AVX 1206-5C-l04-KAT·1A 0

C20 26386/760 CAPACITOR CERAMIC 22OnF+/-10"/..SOV 1210 PHILIPS 1210-2R-224-K9-BBC

C21 26386J899 CAPACITOR CERAMIC 10OnF+/-10% SOV 1206 AVX 1206-5C-l04-KAT-1A 0
10C22

C23 26451/003 CAPACITOR ALUM lQuF+/·20% 16V 4.3mmSQ RUBYCON 16-REV-10-M-04SO

C24 26451/014 CAPACITOR ALUM 22OuF+I-20o/., lBV 10.3mmSQ RUBYCON 25-REV-220-M·(10mm)

C25 263861B99 CAPACITOR CERAMIC l00nF+I-10"1O 50V 1206 AVX 1206-SC-l04-KAT-1 A0

C26 263861760 CAPACITOR CERAMIC 22OnF+/-l0% SOV 1210 PHILIPS 1210-2R·224·K9·BBC

C27 26451/008 CAPACITOR ALUM 47uF+/-20o/., 6.3V 5.3mmSQ DUBILIER DVC47/6.3·T/R

C28 26386/87S CAPACITOR CERAMIC lOnF+/-l0% SOV 0805 AVX 0805·SC-103-KAT·1 A0

C30 263ll6I863 CAPACITOR CERAMIC lnF+/-10o/., SOV 0805 AVX 0805-SC-1 02-KAT-1 A0
10 C3S

C43 26386/87S CAPACITOR CERAMIC 1QnF+I·10o/.,SOV 0805 AVX 0805--SC-l03-KAT·1A 0
10C44

C51 263861830 CAPACITOR CERAMIC 33OpF+I-S% SOV 0805 AVX O805·SA·33hjAT·l A0
10 COO

07 283831903 DIODE BAV99..SMAlL-SIGDUAL 70V MKD·A7 SOT-2$ FAIRCHilD BAV99

08 283491030 DIODE BAS85..SMAlL·SIGSCHTKY MKD-GREY 8OD-80 PHILIPS BAS85

D9 28371/443 DIODE BZX84-CSV6..ZENERS.BV MKD·Z3 SOT-23 PHILIPS BZX84·CSV6

010 28383/939 DIODE BAT63"> MIXERJDETDUAL 3V MKD·63 8OT·2$ SIEMENS BAT63 (TAPED)

012 283491022 DIODE HSM$-2812n SMAlLSIG DUAL MKD·B2L 8OT-2$ HEWLETI·PACKARD HSMS-2812-TR1

013 263831909 DIODE HSMS-2822" SMAllSIG DUAL MKD·C2l 8OT-23 HEWLETI-PACKARD HSM8-2822·TRl

016 283491022 DIODE HSMS·2812..SMAlLS1G DUAL MKD-B2l SOT·23 HEWlETI-PACKARD HSMS-2812-TRl

018 26383J909 DIODE HSM$-2822..SMAlLSIG DUAl MKD-C2l SOT·23 HEWlETI-PACKARD HSMS·2822·TRl

020 283711302 DIODE BZX84-C4V7..ZENER4.7V MKD·Z1 SOT-2$ PHILIPS BZX84·C4V7

021 28383!930 DIODE BAS16..SMAll·SIG7SV MKD-A6 8OT-23 PHILIPS BAS16
10024

IC1 284611809 IC·ANAlOG OP AMPTlC2652A..OIl·8 TEXAS TlC2852ACP

IC2 284611349 IC-ANAlOG OP AMPTlOR. QUAD DIL-14 MOTOROlA Tl074CN

1C3 284611901 TRANSISTOR NPN CA3046..ARRAY 20V D1l·14 HARRIS A3046
to IC4
1C6 284611780 IC-ANAlOG VOlTAGE-REG79l0SAC..50·8 STMICRO L79l0SACZ
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REPLACEABLE PARTS

Clr. IFRpart Description Manufacturer Manufacturer's
Re.. number part number

Input/output switching board All/l(conld.)

R15 248111173 RESISTOR 1K1% 250mW200V SOppm MINI·MELF VTM 501..(}·1 KO-l%-5Oppm
toRl6
R18 24811f909 RESISTOR 51Rl10/025OmW200VSOppm L·I MINI-MELF BEYSCHLAG MMA0204·50HF·l%-51 R1
to R19

R22 24811/901 RESISTOR lOR 10/0 250mW200V 50ppm L-I MINI-MElF BEYSCHLAG MMA02Q4·50HF·1%·1OR
toR23
R24 24811/602 RESISTOR 10K 0.1% 250mW200V 15ppm MINI·MELF VTM 501 ·0·10KO·O.l%·15
toR25
R27 24811/125 RESISTOR lOR 1% 250mW200V SOppm MINI-MELF VTM 501-Q-l0R-l%-50ppm

R31 24811/197 RESISTOR 10K 1% 250mW200V 50ppm MINI·MELF VTM 501-Q-l0K-l%-50ppm

R32 24811f204 RESISTOR 20K 1% 250mW200V 50ppm MINI·MELF VTM 501-Q-20K-l%-50ppm

R33 24811/191 RESISTOR 5K62 1% 250mW200V SOppm MINI-MELF VTM 501-o--5K62-10/0-50ppm
R34 24811/125 RESISTOR lOR 1% 250mW200V 50ppm MINI-MELF VTM 501·o-10R-l%-5Oppm
R35 24811/211 RESISTOR 39K21% 25OmW200V SOppm MINI·MELF VTM 501·o.39K2·1%·5Oppm

R36 24811/213 RESISTOR 47K5 1% 25OmW200V SOppm MINI·MELF VTM SOl ·047K5·1%-SOppm
to R37
R40 248111237 RESISTOR 475K 1% 25OmW200V SOppm MINI-MElF VTM SOl-0-47SK-1%·5Oppm
R41 24811/173 RESISTOR 1K 1% 250mW200V SOppm MINI-MElF VTM 501-0-1 KO-l 0J0.5Oppm

R42 248111201 RESISTOR 15K 1% 250mW200V 50ppm MINI-MELF VTM 501-Q·15K·l%-SOppm
10 R45

R47 24811/173 RESISTOR 1K1% 25OmW200V 50ppm MINI-MELF VTM 501-Q-1KO-10J0.50ppm
loR48

R51 24811/173 RESISTOR 1K1% 250mW200V 50ppm MINI·MELF VTM 501-0.1 KO-l%-5Oppm

R62 24811/201 RESISTOR 15K 1% 250mW200V 50ppm MINI-MELF VTM 501·0·15K·l%-50ppm

R54 24811/173 RESISTOR 1K1% 250mW200V 50ppm MINI-MELF VTM 501-Q·1KO-l%-5Oppm
to R65
R57 24811/197 RESISTOR 10K 1% 250mW200V 50ppm MINI-MELF VTM S01-Q-l0K·l %-SOppm
to R6B
R59 24811/213 RESISTOR 471<5 1% 2SOmW200V SOppm MINI-MElF VTM S01-0-471<5-1 %·5Oppm

ROO 248111201 RESISTOR lSK 1% 250mW200V SOppm MINI·MELF VTM 501·o.1SK-10J0.50ppm

R61 2481111n RESISTOR 1K5 1% 250mW200V SOppm MINI-MELF VTM 501-Q-1KS-l%·SOppm

R63 24811/208 RESISTOR 3OK11% 250mW200V SOppm MINI-MELF VTM SOl-Q-30K1·1%-SOppm

R65 24811/213 RESISTOR 47K51% 25OmW200V SOppm MINI·MELF VTM SOl ·0-47K5·1%-SOppm
R67 24811/197 RESISTOR 10K 1% 250mW200V 50ppm MINI-MELF VTM SOl·0-10K-l0J0.50ppm

R68 248111161 RESISTOR 332R 1% 250mW200V SOppm MINI-MELF VTM SOl-0-332R-1 %·SOppm

R69 248111208 RESISTOR 3OK11% 2SOmW200V 50ppm MINI·MElF VTM SOl-0·30K1-1 %-SOppm

R70 24811/125 RESISTOR lOR 1% 25OmW200V 50ppm MINI·MELF VTM 501-o·10R·1%-SOppm
R71 248111197 RESISTOR 10K 1% 250mW2OQV 50ppm MINI-MELF VTM 501-Q·l0K·l%-SOppm
R72 24811f173 RESISTOR 1K1%25OmW200V 50ppm MINI-MELF VTM 501-0.1 Ko.l%·5Oppm
R73 24811/161 RESISTOR 332R 1% 25OmW200V SOppm MINI-MELF VTM 501-0-332R-1 %·SOppm

R74 24811f185 RESISTOR 3K321% 250mW200V 50ppm MINI-MELF VTM 501·Q.3K32·1%-SOppm
R75 24811/912 RESISTOR l00R 1% 25OmW200V 50ppm L-I MINI-MELF BEYSCHLAG MMA0204-50HF·l %-1 OOR
loR76

R78 24811/912 RESISTOR 100R 1% 25OmW200V SOppm L·I MINI-MELF BEYSCHLAG MMA0204-50HF-l%-100R
toR79
ROO 24811/185 RESISTOR 3K32 1% 250mW200V 50ppm MINI-MELF VTM SOl-Q-3K32-1%'5Oppm
R81 24811/161 RESISTOR 332R 1% 25OmW200V SOppm MINI-MElF VTM SOl-Q-332R-1 %·5Oppm

R62 24811/245 RESISTOR 1M 1% 250mW200V 50ppm MINI-MELF VTM 501-0·1 tvfO.l%-50ppm
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REPLACEABLE PARTS

eir. IFRpart Description Manufacturer Manufacturer's.... number part number

Input/output switching board A11/1 (eonld.)

R83 24811/173 RESISTOR 1K1% 250mW200V 50pprn MINI·MElF VTM 501 ·0·1 KG-l%-5Oppm
loR86
R88 248111923 RESISTOR 68Rl1% 250mW200V SOppm l·1MINI-MELF BEY$CHLAG MMA020HOHF-1%·68Ri

Ra9 24811/924 RESISTOR 182R 1% 250mW200V 50ppm L-I MINI-MELF BEYSCHLAG MMA0204-50HF·1%·i82R
R100 248111173 RESISTOR 1K1% 250mW200V 50ppm MINI-MElF VTM 501-0-1 KO-l %-5Oppm

RiOi 24811/181 RESISTOR 2K21 1% 250mW200V 50ppm MINI·MElF VTM 5Oi-Q-2K2i·l%-50ppm

R102 24811/173 RESiSTOR 1K 1°/<:> 250mW2OQV 50ppm MINI-MElF VTM 501·0·' KI} i %·5Oppm
R104 24811/173 RESISTOR 1K1% 250mW2OQV 50ppm MINI-MELF VTM 501 ·0·i K(}.10/0-5Oppm

RiDS 24811/181 RESISTOR 2K211"10 250mW2OQV 50pprn MINI-MELF VTM 501·0-2K21-1%-SOppm

R106 24811/173 RESISTOR 1K1% 250mW200V 50pprn MINI·MELF VTM 501-(}1KO-10/0-5Oppm

R107 24611/181 RESISTOR 2K21 10/0 250mW200V SOppm MINI-MELF VTM S01 -0·2K21 -l0/0·SOppm
R110 246111909 RESISTOR S1R11% 250mW200V SOppm L-I MINI·MELF BEYSCHLAG MMA0204-SOHF·1%-S1 R1
toR112

R120 24611/930 RESISTOR 200R 1% 250mW200V 50ppm L-I MINI-MELF BEYSCHLAG MMA0204-S0HF-1%-200R
to R121

R122 24811f915 RESISTOR 150R 1% 2SOmW200V SOppm L-l MINI-MELF BEYSCHLAG MMA0204-S0HF·1 %-1SOR
toR123

R124 24811f912 RESISTOR 100R 1% 2SOmW200V 50ppm L·I MINI-MELF BEYSCHLAG MMA0204-SOHF-1 %-1 OOR

R100 24811f930 RESISTOR 200R 1% 2SOmW200V 50ppm L·I MINI-MELF BEYSCHLAG MMA0204-SOHF-1%..200R
to R131

R132 24811f915 RESISTOR 150R 1% 250mW200V SOppm L-I MINI-MELF BEYSCHLAG MMA0204-S0HF-1%-150R
to R133

R134 24811f912 RESISTOR 100R 1% 250mW200V 50ppm L·I MINI-MELF BEYSCHLAG MMA0204·S0HF-1 %-1 OOR

RLA 23486/182 RELAY MAGNETIC SPCO SV125R PCB·MTG OIL-14 OMRON G5Y-1H.-5V

RlB 23486/182 RELAY MAGNETIC SPCO SV125R PCB-MTG OIL-14 OMRON G5Y-1H·5V

RlC 234861182 RELAY MAGNETIC SPCO 5V125R PC&MTG DIL-14 OMRON GSY-1H-5V

RLD 23486/182 RELAY MAGNETIC SPCO 5V125R PCB-MTG DIL-14 OMRON GSY-1H-5V

RlE 234861101 RELAY MAGNETIC OPCO SV62R PCB-MTG a·LEAD TELEDYNE 172-S

RlF 23486/101 RELAY MAGNETIC DPCO SV62R PCB-MTG a-LEAD TELEDYNE 172·S
TR1 284351241 TRANSISTOR PNP BCX17,.45V 100MHz MKD-T1 SOT-2$ PHILIPS BCX17
toTR4



REPLACEABLE PARTS

Clr. IFRpart Description Manufacturer Manufacturer's
Ref. number part number

Input/output switching board A11/2
When ordering, prefix circuit reference with Al 1/2.

448301226 Complete unit Issue 007

Cl 263861899 CAPACITOR CERAMIC 100nF+/·l00/<> SOV 1206 AVX 1206-SC-l 04-KAT-1A0

10 C3

C5 263861899 CAPACITOR CERAMIC 10OnF+f.1Q% SOV 1206 AVX 1206·5C-104-KAT-1 A0

C7 263861875 CAPACITOR CERAMIC 10nF+/·l0% SOV 0805 AVX 080S-5C-l03-KAT-1A 0

C9 263861760 CAPACITOR CERAMIC 220nF+/·l0%50V 1210 PHYCOMP 1211}2R·224·K9·BBC

loCl0

Cll 263861875 CAPACITOR CERAMIC lQnF+/·10% SOV 0805 AVX 0005-5C·103-KAT"1A0

C12 263861899 CAPACITOR CERAMIC 10OnF+/·10"t" SOV 1206 AVX 1206-SC-l04-KAT-1A 0

toCt6

C17 263861863 CAPACITOR CERAMIC lnF+/-10"h SOV 0805 AVX 0805·5C·l02·KAT·tA 0

ecra
C19 26386f899 CAPACITOR CERAMIC l00nF+/·l0% SOV 1206 AVX 1206-5C-l04-KAT-1A 0

C20 263861760 CAPACITOR CERAMIC 220nF+/-l0% SOV 1210 PHYCOMP 1210·2R·224·K9-BBC

C21 26386/899 CAPACITOR CERAMIC 100nF+/·10% SOV 1206 AVX 1206-5C·i04·KAT·1A 0

IoC22

C23 26451/003 CAPACITOR ALUM 10uF+I-20% 16V 4.3mmSQ RUBYCON 16·REV-i0·M-0450

C24 26451/014 CAPACITOR ALUM 22OuF+/·20% 16V 10.3mmSQ RUBYCON 25·REV-22O-M-(10mm)

C25 2638£1899 CAPACITOR CERAMIC 100nF+/-iO% 50V 1206 AVX 1206·SC·104-KAT·1A 0

C26 263861760 CAPACITOR CERAMIC 22OnF+/-iO% 50V 1210 PHYCOMP 1210·2R-224-K9·BBC

C27 264511008 CAPACITOR ALUM 47uF+/-2O% 6.3V 5.3mmSO DUBILIER DVCR-47f6.3-TIA

C28 263861875 CAPACITOR CERAMIC 10nF+I·l0% SOV 0805 AVX 0805-SC·103-KAT-1A 0

C30 2638£/863 CAPACITOR CERAMIC lnF+/·10% 50V 0805 AVX O8OS-SC-102-KAT-1A 0

toC35

C43 263881875 CAPACITOR CERAMIC 10nF+/-10%50V 0805 AVX 080S·5C-i03·KAT-1A 0

10C44

C51 263861830 CAPACITOR CERAMIC 33OpF+/-S% 50V 0805 AVX 0805-5A-33i-JAT-1 A0

10CSO

07 283831903 DIODE BAV99..SMALL-SIGDUAL 70V MKD-A7 8OT-23 FAIRCHILD BAV99

DB 28349/030 DIODE BAS85.. $MALL-SIGSCHTKY MKD·GREY SOD-80 PHILlP$ BAS8S

D9 28371/443 DIODE BZX84...cSV6..ZENER5.6V MKD-Z3 SOT·23 PHILIPS BZX84...cSV6

010 28384/012 DIODE BAT63..MIXEAfDETDUAL 3V MKD-63s $OT-343 INFINEON BAT63-D7W

012 28349/022 DIODE HSMS-2812..$MALLSIG DUAL MKD-B2L $OT-23 AGILENT HSM$-28i2-TRi

013 263831909 DIODE HSMS-2B22_. SMAll.SIG DUAL MKD-C2L SOH3 AGILENT HSM$-2822·TRi

016 28349t022 DIODE H$M$-2812..SMALLSIG DUAL MKD-B2L $OT-23 AGILENT HSMS-2812·TRi

018 263831909 DIODE HSMS-2B22..SMALLSIG DUAL MKD-C2L SOH3 AGILENT HSMS-2822-TRi

020 283711302 DIODE BZX84-C4V7..ZENER4.7V MKD-Z1 SOT-23 PHILIPS BZX84-C4V7

021 28383f930 DIODE BA$i6..SMALL-SIG75V MKD-A6 SOT-23 PHILIPS BASi6

to024

ICl 264611809 IC-ANALOG OP AMPTLC2652A..DIL-8 TEXAS TLC2652ACP

IC2 2846i/349 le·ANALOG OP AMPTL074..QUAD DIL-i4 STMICRO TL074CN

,
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REPLACEABLE PARTS

Clr. IFR part Description Manufacturer Manufacturer's
Ret. number part number

Input/output switching board A11/2 (conld.)

1C3 28461f901 TRANSiSTOR NPN CA3046..5·ARRAY 20V OIL-14 INTERSll CA3048

tolC4

IC6 284611780 Ie-ANALOG VOLTAGE·REG79L05AC..so-a STM1CRO L79L05ACZ

R15 24811/173 RESISTOR 1K1% 250mW200V SOppm MINI-MELF VTM 501·0·1 KG-1 %-50ppm

10 RtB

R18 248111909 RESISTOR 51 Rl1% 250mW200V 50ppm L-I MINI-MElF BEYSCHLAG MMA0204·5OHF·lO/C-51 Rt

toRt9

R22 24811/901 RESISTOR tOR 1% 250mW200V SOppm L·!MINI-MELF BEYSCHLAG MMA0204·5OHF·1%-10R

loR23

R24 24811/602 RESISTOR 10K 0.1% 250mW200V 15ppm MINI-MElF VTM 501-o-1OKO-O.l%-15

toR25

R27 24511/125 RESISTOR lOR 1% 25QmW200V 50ppm MIN1·MELF VTM 501.()·10R·l0/0·50ppm

R31 24811/197 RESISTOR 10K 1% 250mW200V SOppm M1NI-MELF VTM 501-0-1 OK-' %-SOppm

R32 248111204 RESISTOR 20K 1% 25OmW200V 50ppm MINI-MELF VTM SOl-0-20K-l%-5Oppm

R33 24811/191 RESISTOR SK62 1% 25OmW200V 50ppm MINI-MELF VTM SOl-0-SK62-1%·SOppm

R34 24811/125 RESISTOR lOR 1% 250mW200V SOppm MINI-MELF VTM S01-0-1 OR-1 %·50ppm

R35 248111211 RESISTOR 39K2 1% 2S0mW200V 50ppm MINI-MELF VTM S01-0-39K2-1%-SOppm

R36 248111213 RESISTOR 47KS 1% 250mW200V 50ppm M1NI-MELF VTM S01-0-47KS-l%-SOppm

toR37

R40 24811/237 RESISTOR 47SK 1% 250mW200V SOppm MINI-MELF VTM 501 "o.47SK-1o/<r50ppm

R41 248111173 RESISTOR 1K 1% 25DmW200V SOppm MINI-MELF VTM 501-o·1Ko.l%·5Oppm

R42 248111201 RESISTOR 15K 1% 2S0mW200V 50ppm M1NI-MELF VTM SOl-Q-1SK-l%-SOppm

to R45
R47 24811/173 RESISTOR lK 1% 250mW200V 50ppm MINI-MELF VTM SOl-0-1 KO-l %-50ppm

to R48

R51 24811/173 RESISTOR lK 1% 250mW200V SOppm MINI-MELF VTM S01·0-1 KO·l %·50ppm

R52 248111201 RESISTOR lSK 1% 250mW2QOV 50ppm MIN1·MELF VTM S01·0·1SK·l%..50ppm

R54 24611/173 RESISTOR 1K 1% 2S0mW200V 50ppm MINI-MELF VTM 501-0-1 KO-1%-5Oppm

loR55

R57 24611/197 RESISTOR 10K 1% 250mW200V SOppm MINI-MELF VTM S01-0-1 OK-1 %·SOppm

10R58

R59 246111213 RESISTOR 47KS 1% 2S0mW200V 50ppm MINI·MELF VTM S01-Q.47K5-1 "Io-SOppm

R60 246111201 RESISTOR 1SK 1% 25OmW200V SOppm MINI-MELF VTM S01-0-15K-l%-SOppm

Rill 24811/177 RESISTOR 1K5 1% 25OmW200V 50ppm MINI-MELF VTM 501-0-1 K5-1 %-SOppm

R63 248111208 RESISTOR 30Kl 1% 250mW200V SOppm MINI-MELF VTM 501-0-30K1-1 %·5Oppm

R65 246111213 RESISTOR 47K5 1% 250mW200V SOppm MINI-MELF VTM SOl-o-47K5-1%"SOppm

R67 24811/197 RESISTOR 10K 1% 250mW2QOV SOppm MIN1·MELF VTM 501-Q·1OK"1'Yor50ppm

R68 24611/161 RESISTOR 332R 1% 250mW200V 50ppm MINI-MELF VTM 501-Q-332R-1%-5Oppm

R69 248111208 RESISTOR 301<11% 25OmW200V 50ppm MINI-MELF VTM 501-Q-3OK1-1%-50ppm

R70 24811/125 RESISTOR lOR 1% 25QmW200V SOppm M1Nl·MELF VTM 501 "0.1 OR·l %·5Oppm

R71 248111197 RESISTOR 10K 1% 250mW200V SOppm M1NI-MELF VTM 501-Q.l0K-l%-50ppm

R72 24811/173 RESISTOR lK 1% 250mW200V 50ppm MINI-MELF VTM 501-o.1KO-lo/or50ppm

R73 248111161 RESISTOR 332R 1% 2SOmW200V SOppm MINI-MELF VTM SOl-o.332R-1%·50ppm

R74 248111185 RESISTOR 3K32 1% 250mW200V 50ppm MINI-MELF VTM 501-o.3K32-1%·SOppm

R75 248111912 RESISTOR 100R 1%25DmW200V 50ppm L·IMINI·MELF BEYSCHLAG MMA0204-50HF-l %-1 OOR

10 R76
,
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REPLACEABLE PARTS

Cl,. IFR part Descrtpllon Manufacturer Manufacturer's
Ref. number part number

Input/output switching boon! Alll2 (contd.)

R78 248111912 RESiSTOR lOOR 1% 250mW200V SOppm L·lMINI-MELF BEYSCHLAG MMA0204-SOHF·l0/0-1QOR

to A79

R80 24811/185 RESISTOR 3K32 1% 250mW200V SOppm MINI·MElF VTM 501·Q·3K32·1%·5Oppm

R81 24811/161 RESISTOR 332R 1% 250mW200V 50ppm MINI·MELF VTM 501·Q.332R·l%·50ppm

R82 24811f245 RESISTOR 1M 1% 250mW200V 50ppm MINI·MELF VTM 501·(}.-lMD-lo/.,..SOppm

R83 24811/173 RESiSTOR lK 1% 250mW200V 50ppm MINI·MELF VTM 501·G-1KO-l%-50ppm

10 RB6

R88 24811/923 RESISTOR 68Al1% 250mW2QOV 50ppm L-l MINI-MELF BEYSCHLAG MMA02()4-.S0HF·l %-68Rl

RB9 248111924 RESiSTOR 182R 1% 250mW200V SOppm L·lMINI·MELF BEYSCHLAG MMA0204·5OHF·1 %-l82R

Rl00 24811/173 RESISTOR 1K1% 250mW200V 50ppm MINI·MELF VTM 501·0·1KO·l%-SOppm

RlOl 24811f181 RESISTOR 2K21 1% 250mW200V SOppm MINI-MELF VTM 501-0-2K21·1%-50ppm

Rl02 248111173 RES!STOR lK 1% 250mW200V 50ppm M!N!-MELF VTM 501·0-1KO·l %-SOppm

Rl04 248111173 RESiSTOR 1K 1% 250mW200V SOppm M!NI-MELF VTM 501-0-1 KO-1 ~'o-5Oppm

Rl0S 24811/181 RESISTOR 2K21 1% 250mW200V 50ppm M!N!-MELF VTM 501-0-2K21-1%-SOppm

Rl06 248111173 RESISTOR 1K1%250mW200V SOppm M!N!-MELF VTM S01-0-1 KO·l %·50ppm j

Rl07 24811/181 RES!STOR 2K211% 250mW200V SOppm M!NI-MELF VTM SOl-0-2K21-1 %-SOppm

Rl10 248111909 RES!STOR SlR11% 2S0mW2QOV SOppm L-I MIN!-MELF BEYSCHLAG MMA0204-S0HF-l%-S1 R1

toR112

R120 248111930 RES!STOR 200R 1% 2S0mW200V SOppm L-I MIN!-MELF BEYSCHLAG MMA0204-S0HF·l %·2OQR

10 R121

R122 248111915 RESISTOR 150R 1% 250mW200V 50ppm L-! M!NI·MELF BEYSCHLAG MMA0204-50HF-lo/.,..150R

toR123

R124 248111912 RESISTOR 100R 1% 250mW200V 50ppm L·jM!NI-MELF BEYSCHLAG MMA02Q4.50HF·l%-100R

R130 24811/930 RESISTOR 200R 1% 250mW200V 50ppm L·jM!NI-MELF BEYSCHLAG MMA0204-50HF·l%-200R

toR131

R132 248111915 RESISTOR 150R 1% 250mW200V 50ppm L-j M!N!-MELF BEYSCHLAG MMA0204-50HF-l%·l50R

toR133

R134 248111912 RESISTOR 100R 1% 250mW200V SOppm L·lM!N!-MELF BEYSCHLAG MMA02Q4.50HF·l %-1 OOR

RLA 234881182 RELAY MAGNETIC SPCO SV125R PCB-MTG DIL·14 OMRON G5Y-1H-SV

RLB 234861182 RELAY MAGNET!C SPCO 5V125R PCB-MTG DIL-14 OMRON GSY-1H-SV

RLC 234861182 RELAY MAGNETIC SPCO 5V125R PCB-MTG DIL-14 OMRON G5Y-1H-5V

RLD 234881182 RELAY MAGNETIC SPCO SVl25R PCB-MTG OIL-14 OMRON G5Y·1H·SV

RLE 234861101 RELAY MAGNETIC DPCO 5V82R PCB·MTG 8·LEAD TELEDYNE 172-S

RLF 23486/101 RELAY MAGNETIC DPCO 5V62R PCB-MTG 8-LEAD TELEDYNE 172-S

TRl 28435/241 TRANS!STOR PNP BCX17..45V 100MHz: MKD-T1 80T-23 PHILIPS BCX17

toTR4



REPLACEABLE PARTS

Clr. IFR part Description Manufacturer Manufacturer's
Ref. numbel' part number

RF generator mixer A12/1
When ordering, prefix circuit reference with A12/1.

448301135 Complete unit Issue 008

C1 26343088 CAPACITOR CERAMIC 680pF+/~5% SOV 0805 $YFER 0805·J·050·0681J·C·T

C2 263861814 CAPACITOR CERAMIC 15pF+I-5% SOV 0805 AVX 0805-SA·150·JAT·lA0
toC3
C10 26386/814 CAPACITOR CERAMIC 15pFtf·5% SOV 0805 AVX 0805·5A·150·JAT-1 A0

Cll 263861973 CAPACITOR CERAMIC 3.3pF+f-O.lpF SOV 0805 AVX 0805-5K·3A3·BAW·TR
toC13

C15 26386/971 CAPACITOR CERAMIC 22pF+I-O.1pF SOV 0805 AVX 0805·5K·2R2·BAW·TA

C16 26386/897 CAPACITOR CERAMIC 4.7pF+/-Q.lpF SOV 0805 AVX 0805-SK-4A7-BAW-TA

C18 26386f973 CAPACITOR CERAMIC 3.3pFt/·O.1pF SOV 0805 AVX 0805·5K·3R3·BAW·TR

C19 263861887 CAPACITOR CERAMIC 4.7pF+!-Q.lpF SOV 0805 AVX 0805·5K·4R7·BAW-TA

C21 26386/971 CAPACITOR CERAMIC 22pF+/·O.lpF SOV 0805 AVX Oao&-5K·2R2·BAW·TR

C22 263881777 CAPACITOR CERAMIC 47nF+/-20% 63V 1206 PHILIPS 1206-2R-473-K9·BBC
loC23

C25 26451/003 CAPACITOR ALUM 10uF+/·20% 16V 4.3mmSO RUBYCON 16·REV-1 O·M-04SO

C26 263431788 CAPACITOR CERAMIC 680pF+f-5% SOV 0805 SYFER 08D5·J·050·0881J.c·T

101 28461/461 IC·ANALOG MICROWAVE~AMPMSA-0286n 4-PIN AV--86 MINI-CIRCUITS MAR-2-SM

IC2 28461/4$4 IC-ANALOG MICROWAVE·AMPINA..(}3184..4-PIN AV-84 HEWLETI-PACKARD lNA·03184-TRl

11 236421517 INDUCTOR O.047uH 50/0MQULDED 3.2x2.5mm MEGGITI 3612-T-047-J

l22 236421510 INDUCTOR O.1uH 5%MOULDED 3.2x2.5mm MEGGlTI 3612-T-R1G-J

PLG 43138/572 RF·CABLE-FLEX RG178 MMCX·M· UNTERM 250mm LG

R1 24811f915 RESISTOR 150R 1% 25OmW200V 50ppm L-I MINI·MELF BEYSCHLAG MMA0204-SOHF-1 %-150R

R2 24811f907 RESISTOR 39R21% 25OmW200V 50ppm L-I MINI·MELF BEYSCHLAG MMA0204-SOHF-1 %-39R2

R3 24811f91S RESISTOR 150R 1% 25OrnW200V 50ppm L-I MINI-MELF BEYSCHLAG MMA0204-SOHF-1%-1S0R

R5 24811/141 RESISTOR 47R51% 250mW200V 50ppm MINI-MELF VTM 501-0-47RS·1%-50ppm
10 R6

R7 24811f155 RESISTOR 182R 1% 250mW200V 50ppm MINI-MELF VTM 501·G-182R-l%-5Oppm

R10 24811f928 RESISTOR 121R 1% 250mW200V 50ppm L-I MINI·MELF BEYSCHLAG MMA0204-50HF-1 %-121 R

Rll 248111909 RESISTOR 51 R1 1% 250mW200V 50ppm L-I MINI-MELF BEYSCHLAG MMA0204-50HF-1 %-51Rl

R12 24811/928 RESISTOR 121 R1% 25OrnW200V 50ppm L-I MINI-MELF BEYSCHLAG MMA0204-50HF-l %-121R
to R13

R14 248111909 RESISTOR 51Rll%250mW200V 50ppm L-I MINI-MELF BEYSCHLAG MMA0204-50HF-1 %·51 R1

R15 24811/928 RESISTOR 121R 1% 250mW200V 50ppm L-I MINI-MELF BEYSCHLAG MMA0204-SOHF-10/0-121 R

R16 24811/915 RESISTOR 1SOR 1% 250mW200V 50ppm L·IMINI-MELF BEYSCHLAG MMA0204·50HF·10/0·150R

R17 248111907 RESISTOR 39A2 1% 250mW200V SOppm L·IMINI-MELF BEYSCHLAG MMA0204·50HF·10/0·39R2

R18 24811/915 RESISTOR 150R 1% 250mW200V SOppm L-I MINI·MELF BEYSCHLAG MMA0204-SOHF-1 %-150R

R20 248111153 RESISTOR 150R 1% 250mW200V SOppm MINI-MELF VTM 501-~150R-lO/.5Oppm

R21 248111141 RESISTOR 47R5 1% 250mW200V SOppm MINI-MELF VTM S01-G-47RS-1o/o-5Oppm

R22 24811/165 RESISTOR 47SR 1% 250mW200V 50ppm MINI·MELF VTM SOl ·0-475R·10/0-5Oppm

R26 24811/915 RESISTOR 150R 1% 250mW200V 50ppm L·IMINI·MELF BEYSCHLAG MMA0204-50HF·1 %·150R
,
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REPLACEABLE PARTS

Cir. IFApart
Ref. number

Description Manufacturer Manufacturer's
part number

RF generator mixer A1211 (contd.)

R27 248111907

R28 24811/915

RESISTOR 39R2 1% 250mW200V 50ppm L-! MINI-MELF

RESISTOR 150R 1% 250mW200V 50ppm L·I MINI·MElF

BEYSCHLAG MMA0204·50HF-l%-39R2

BEYSCHLAG MMA0204-SOHF·l%·150R

x, 285311028 AF-MIXER DIODE RINGLMX156A·1 ..METl·F·PCK-8 MINI-CIRCUITS lMX·l56M



REPLACEABLE PARTS

Clr. IFR part Description Manufacturer Manufacturer's
Ref. number part number

RF generator oscillator A13/1
When ordering, prefix circuit reference with Ai3/l.

44830-100 Complete unit Issue 011

C1 263861B99 CAPACITOR CERAMIC 100nFff·l0% SOV 1206 AVX 1206-5C-l 04-KAT-1 A0
C2 26451/002 CAPACITOR ALUM 4.7uF+/-20% 35V 4.3mmSQ RUBYCON 35-REY·4R7

C3 284511004 CAPACITOR ALUM lOuF+/-20% 35V 5.3mmSQ AUBYCON 35·REV·l0
C4 2S451!014 CAPACITOR ALUM 22OuF+I-20% l6V 10.3mmSQ RUBVCON 25-REV·220-M·(10mmj

C5 264511010 CAPACITOR ALUM iOOuF+{·20% 6.3V 6.6mm$Q RUBYCON 6.3-REV-1OO

C6 26451/009 CAPACITOR ALUM 47uF+I-20% l6V 6.6mmSQ RUBYCON 16-REV-47

C7 25451/003 CAPACITOR AlUM lQuF+!·20% l6V 4.3mmSQ RUBYCON 16-REV-l0-M-045O

es 26451fOOS CAPACITOR ALUM 22uF+!·200k 6.3V 4.3mmSQ RUBYCON 6.3·REV·22·M·0450
C9 263861875 CAPACITOR CERAMIC iOnF+/-10% SOV 0805 AVX 0805-SC-1Q3-KAT-1A 0

ClO 263861899 CAPACITOR CERAMIC 100nF+f-10% SOV 1206 AVX 1206-SC-l 04-KAT-1 A0
loC12
C13 26386/816 CAPACITOR CERAMIC 22pF+!-S% SOV O8OS AVX 0805-5A-22Q-JAT·1A0
C14 26451ro03 CAPACITOR ALUM lOUF+/-20% 16V 4,3mmSQ RUBYCON 16·REV·l0·M·04SO
C15 265851<l02 CAPACITOR POI.YESTR 220nF+/-10% 2SV 2824 PHILIPS 394-28224
C16 26451fOOS CAPACITOR ALUM 22uF+/-200/" 6,3V 4.3mmSQ RUBYCQN 6.3-REV·22-M-0450

C17 26421/128 CAPACITOR ALUM l00OUF+/-200/" 6.3V RADIAL PHILIPS 2222-037-50102
loC18
C19 263861871 CAPACITOR CERAMIC 4.7nF+/-l0% SOV 0805 AVX 0805-5C-472·KAT-1A 0
C20 26386/881 CAPACITOR CERAMIC 33nF+/-l00/. SOV 1210 SYFER 1210-J...QSO-0333K-X-T

C21 26386/87S CAPACITOR CERAMIC lOnF+/-l00/" 50V 0805 AVX 0805-5C-l03-KAT-1A 0
C22 26585/001 CAPACITOR POlYESTR 1uF+/-10% 83V 7.3xl0mm WIMA SMD7.3-1uF10%-63V-TR
toC23

C24 264S1f004 CAPACITOR ALUM lOuF+/-20% 35V 5.3mmSQ RUBYCON 35-REV·l0
C25 28386/824 CAPACITOR CERAMIC l00pF+f-S% 50V 0805 AVX 0805·SA·l01·JAT-1A 0
C25 263861808 CAPACITOR CERAMIC 4.7pF+/·0.5pF SOV 0805 AVX 0805-SA-4R7-DAT-1A 0
loC27
C21l 26386/824 CAPACITOR CERAMIC l00pF+/-5% 50V 0805 AVX 0805-5A·l0l-JAT·lA0
loC29
C30 263861B99 CAPACITOR CERAMIC 100nF+/-10% SOV 1206 AVX 1206-5C-104-KAT-1A 0
loC44

01 28371I73S DIODE BZX84-C8V2..ZENERS.2V MKD-Z7 $OT-23 PHILIPS BZX84-CBV2
02 28624/136 lED RED HlMP-1301 ..2,4V T1 3mmDlA HEWlETI-PACKARD HlMP-1301

1e1 284611792 IC·ANALOG VOLTAGE·REGlM317L.80-8 MOTOROLA lM317lD
1e2 284611780 IC-ANAlOG VOlTAGE-REG79lO5AC.. SO-8 STMICRO l79lO5ACZ
1C3 284691756 IC-ANAlOG MUlTIPlEXER74HC4051.. SC-16 PHILIPS 74HC4051D
1C4 284611897 IC-ANAlOG OPAMPOP-2?GS« 80-8 ANALOG OP-27GS

IC5 28462J146 IC-DIGITAl FLiP-FlOP·D74AC74..DUAL SO-14 FAIRCHILD ?4AC74SC
IC6 28488123S IC-DIGITAlNOR-GATE?4AC02..QUAD SO-14 FAIRCHILD 74AC02SC
IC7 284621146 IC-DIGITAl FLlp·FLOP-074AC74..DUAL So-14 FAIRCHILD ?4AC74SC
roles
ICg 28466/394 ie-DIGITAL NAND-GATE?4ACOO..QUAD S().14 FAIRCHILD 74ACOOSC

,
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REPLACEABLE PARTS

elr. IFRpart Description Manufacturer ManufaCturer's
Ref. number part number

RF generator oscillator A13/1 (contd.)

lel0 28461!412 le·ANAlOG OP AMPTl072..DUAL 80-8 MOTOROlA TlO72CD

ICll 28461f845 Ie-ANALOG SWITCH74HC4316" QUAD so.16 PHILIPS 74HC4316D

IC12 28461/520 ie-ANALOG OP AMPLT1028..SO·8 UNEARTECH lTl028CS8

IC13 284611447 Ie-ANALOG M1CROWAVE-AMPMSA·0886..4-PIN AV·86 MINI-CIRCUITS MAR·8·8M
to lC14

IC1S 28461/454 Ie-ANALOG MICROWAVE·AMPMSA-Q786..4·PIN AV·88 MINi·CIRCUiTS MAR-7-8M

11 236421719 INDUCTOR 220uH 5%MOULDED 3.2x2.5mm MEGGITT 3612-T-221·J
10 L'
ts 23642/524 INDUCTOR 1mH 10%MQULDED 32x4.5mm MEGGITT 3613·T·l02·K
10 L6
L7 23642/535 INDUCTOR luH5%MOULDEO 3.2x2.5mm MEGGITT 3612·T·1R{}J
loL9

R1 24811/161 RESiSTOR 332R 1% 250mW200V SOppm M1NI-MElF VTM 501..Q·332R·l%-50ppm

R2 24811/194 RESiSTOR 7K5 1% 250mW2QOV 50ppm MINI-MELF VTM 501''()·7K5-1"1"..5Oppm

A3 248111149 RESISTOR 100R 1% 250mW200V SOppm MINI-MELF VTM 501-Q-l00R-l%-SOppm

R' 24811/161 RESISTOR 332R 1% 2S0mW2QOV 50ppm MINI-MELF VTM 501-0·332R-l %-SOppm
10 R5
R6 24811/634 RESISTOR 2K21 0.1% 250mW200V 15ppm MINI-MELF VTM SOl..()-2K21-0.1%-15

R7 248111648 RESISTOR 274R 0.1% 250mW2QOV lSppm MINI-MELF VTM 501-0-274R-0.1%-15

A8 24811/647 RESISTOR 39R2 0.25%2S0mW200V 15ppm MINI·MELF VTM 501-0-39R2-0.25%-15

R9 24811/197 RESISTOR 10K 1% 250mW200V 50ppm MINI-MELF VTM 501·Q.1OK-l%-50ppm
to Rl0

Rll 24811/204 RESISTOR 20K 1% 250mW2QOV SOppm MINI-MELF VTM 501-0-20K-l %-5Oppm

R12 24811/157 RESISTOR 221R1%2SOmW200V 50ppm MINI-MELF VTM 501-0-221 R-l%-SOppm

R13 24811/197 RESISTOR 10K 1% 2S0mW200V SOppm MINI·MELF VTM SOl-0·1 OK-l %-SOppm

R14 24811/142 RESISTOR 51Rl1% 250mW200V 50ppm MINI·MELF VTM 501"()-51R1-1%-SOppm

A15 24811f185 RESISTOR SK32 1% 2SOmW200V SOppm MINI-MELF VTM S01-(}-SK32-1%-SOppm

R16 24811/189 RESISTOR 4I<7S 1% 2SOmW200V 50ppm MINI-MELF VTM 501-0-4K75-1%-5Oppm

R17. 24811/137 RESISTOR 33R2 1%2SOmW200V SOppm MINI-MELF VTM SOl-0-S3R2-1%-SOppm

R18 24811/161 RESISTOR 332R 1% 2SOmW200V 50ppm MINI-MELF VTM SOl -o-332R-l%-SOppm

R19 24811/137 RESISTOR 33R2 1% 250mW200V SOppm MINI-MELF VTM SOl -o-33R2·1%-SOppm

A20 24811/171 RESISTOR 82SR 1% 250mW200V SOppm MINI-MELF VTM 501-Q.825R-l %-50ppm

R21 24811/175 RESISTOR lK211% 2S0mW200V SOppm MINI-MELF VTM SOl-D-1K21-1O/"..SOppm
loR2'
R25 24811/213 RESISTOR 471<5 1% 2SOmW200V SOppm MINI-MELF VTM SOl-047K5-1%-5Oppm
10 R27
R28 24811/245 RESISTOR 1M1% 2SOmW200V SOppm MINI-MELF VTM SOl-D-1MO-l%-SOppm

R29 24811/175 RESISTOR lK211% 2SOmW200V SOppm MINI-MELF VTM 501-Q.1K21-1%-5Oppm

ROO 24811/197 RESISTOR 10K 1% 250mW2QOV SOppm MINI-MELF VTM SOI-0·10K·1%-50ppm

R31 24811/199 RESISTOR 12Kl 1% 250mW200V 50ppm MINI-MELF VTM SOl-0-12Kl-10/0-50ppm

A32 248111197 RESISTOR 10K 1%2SOmW200V SOppm MINI-MELF VTM 501-0-10K-l"1"..SOppm

AS3 24811/178 RESISTOR 1K621% 2S0mW2QOV 50ppm MINI·MELF VTM 501 -0-1 K62-1%-SOppm

AS' 24811/175 RESISTOR lK211% 250mW200V 50ppm MINI-MELF VTM 501..()·1 K21·1O/"..5Oppm
to R35

AS6 24811/137 RESISTOR 33R2 1% 250mW200V 50ppm MINI-MELF VTM SOl-0-33R2-1%·SOppm
loR37

AS8 24811/161 RESISTOR 332R 1% 250mW200V 50ppm MINI-MELF VTM SOl-o·332R·l%-SOppm,
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REPLACEABLE PARTS

Clr. IFR part Description Manufacturer ManufaCturer's
Ref. number part number

RF generator oscillator A13/1 (eontd.)

A39 248111157 RESISTOR 221R 1% 250mW200V 50ppm MINI·MElF VTM SOl-0-221R-l%-SOppm

A40 24811/149 RESISTOR l00R1% 250mW200V SOppm MINI-MElF VTM 501·0-100R-l%-SOppm

A41 24811/148 RESISTOR 90R91% 250mW200V SOppm MINI-MELF VTM 501 ·O·90R9·' %·50ppm

A42 24811/125 RESISTOR lOR 1% 250mW200V 50ppm MINI·MELF VTM 501-0-' OR·,%-5Oppm

R43 24811/101 RESISTOR lR 1% 250mW200V SOppm MINI-MElF VTM SOl.Q·, RO-, %-5Oppm

A44 24811/153 RESISTOR 150R 1% 250mW200V 50ppm MINI·MElF VTM 501·0-150R-l %-SOppm

A45 248111901 RESISTOR lOR 1% 250mW200V 50ppm l"1MINI-MELF BEYSCHLAG MMA0204-50HF·l"1.,..10R
to R46

A47 248111923 RESISTOR 68Rl1% 250mW200V SOppm L-I MINI-MELF BEYSCHLAG MMA0204·50HF·l%-68Rl

A48 248111911 RESISTOR 75R 1% 250mW200V 50ppm l-I MINI"MElF BEYSCHLAG MMA0204-SOHF-l%-75R

A49 24811/901 RESISTOR lOR 1% 2SOmW200V 50ppm Ll MINI-MElF BEYSCHLAG MMA0204-SOHF-l %-1 OR

R50 24811/151 RESISTOR 121R 1% 250mW200V SOppm MINI-MELF VTM 501-0-121 R- l%-5Oppm

R51 2481lf161 RESISTOR 332R 1% 250mW200V 50ppm MINI-MElF VTM S01.Q-332R-l%-5Oppm
A52 248111915 RESISTOR 1SOR 1% 250mW200V SOppm L-I MINI-MElF BEYSCHLAG MMA0204·50HF-1 %-150R
R53 24811/906 RESISTOR 36R51% 250mW200V SOppm L·I MINI·MELF BEYSCHLAG MMA0204-50HF-l%-36R5

R54 248111915 RESISTOR lSOR 1% 250mW200V SOppm L-I MINI-MELF BEYSCHLAG MMA0204-50HF·1 %-150R

ASS 24811/197 RESISTOR 10K 1% 25OmW200V 50ppm MINI-MELF VTM 501-0·10K-l%-5Oppm

ASS 24811/125 RESISTOR 10R 1% 250mW200V 50ppm MINI-MELF VTM 501...Q-1 OR-1 %-SOppm
to R61

R62 24811/175 RESISTOR 1K211% 250mW200V SOppm MINI-MELF VTM 501·0-1 K21-1%-SOppm

TAl 284551302 TRANSISTOR NPN BCX54A5V 130MHz MKD-BA SOT-69 PHILIPS BCX54
TR2 28453J829 TRANSISTOR NPN BC848B,,30V 200MHz MKD·l K8OT·23 PHILIPS BC848B

TR3 28433/828 TRANSlSTOR PNP BC858B..30V 150MHz MKD·3K SOT·23 PHILIPS BC858B
TA4 28457/851 TRANSISTOR NPN BFS17..15V 1.3GHz MKD·E1 SOT-23 PHILIPS BFS17

TA5 28453/829 TRANSISTOR NPN BC848B..30V 200MHz MKD-1 KSOT-23 PHILIPS BC848B
toTR6

TA7 284591084 TRANSISTOR N-ENH MOSFETBST82..SOV MKD-02 SOT23 PHILIPS BST62(TAPE &AEEl)



REPLACEABLE PARTS

elr. IFApart Description Manufacturer Manufacturer's
Ref. number part number

RF generator oscillator control A14/1

448301101 Complete unit Issue 010

01 26386/832 CAPACITOR CERAMIC 47OpF+/-S% SOV 0805 AVX 080S-SA-471-JAT·1A 0

02 26386J777 CAPACITOR CERAMIC 47nFtl·20% 63V 1206 PHYCOMP 1206-2R-473-K9-B20D

03 263431758 CAPACITOR CERAMIC 3.9pFt/..{l.5pF SOV 0805 AVX 080S-SA-3R9·0AT-1A 0

04 263861832 CAPACITOR CERAMIC 47OpF+I-S% SOV 0805 AVX 0805-5A·471-JAT-1A 0

e cs
C6 2638617n CAPACITOR CERAMIC 47nFt/·20% 63V 1206 PHYCOMP 1206-2R-473-K9-B20D

07 26386/863 CAPACITOR CERAMIC lnFt/-10% SOV 0805 AVX 0805·5C·l 02-KAT-1 A0

loce
09 263861m CAPACITOR CERAMIC 47nF+/-20% 63V 1206 PHYCOMP 1206-2R-473-K9-B20D

010 26386/832 CAPACITOR CERAMIC 470pF+!-5% SOV 0805 AVX 0805-SA-471-JAT-1A 0

0'5 26451/010 CAPACITOR ALUM l00uF+f-20% 6.3V 6.6mmSQ RUBYOON K3-REV·l00
loG16

017 26386/875 CAPAClTOR CERAMIC 10nF+/-10% SOV 0805 AVX 080S-5C-103-KAT-1 A0

018 263861B28 CAPACITOR CERAMIC 220pF+I·S% SOV 0805 AVX 0805-SA·221-JAT·1A 0

0'9 263861832 CAPACITOR CERAMIC 47OpF+/-S% SOV O8OS AVX 0805-SA-471·JAT·1A 0

02il 26386/777 CAPACITOR CERAMIC 47nF+I·20% 63V 1206 PHYCOMP 1206·2R-473-K9-B200

to C21

022 263861832 CAPACITOR CERAMIC 470pF+I·5% SOV 0805 AVX 0805-5A-471-JAT-1A 0

024 26386/777 CAPACITOR CERAMIC 47nF+/-20% 63V 1206 PHYOOMP 1206·2R-473·K9·B200

034 264211143 CAPACITOR ALUM 470uF+I-2O% 6.3V RAOlAl RUBYOON 6.3·TW$$-47Q.M

035 26386/777 CAPACITOR CERAMIC 47nF+/·20% 63V 1206 PHYCOMP 1206-2R-473-K9-B20D

036 26386/832 CAPACITOR CERAMIC 47OpF+/-5% SOV 0805 AVX 0805-5A-471-JAT-1A 0

to C37

038 263861777 CAPACITOR CERAMIC 47nF+/-20% 63V 1206 PHYOOMP 1206·2R-473-K9·B2OQ

loC42

043 26386/87S CAPACITOR CERAMIC 10nF+I-l0% SOV 0805 AVX 0605-SC-l03-KAT·1A 0

C44 26386/777 CAPACITOR CERAMIC 47nF+I-20% 63V 1206 PHYCOMP 1206-2R-473-K9-B20D

C45 26386/832 CAPACITOR CERAMIC 47OpF+/·S% SOV 0805 AVX O8OS-SA-47lJAT-1A 0

046 26386/863 CAPACITOR CERAMIC 1nF+/-10% SOV 0805 AVX 0805·5C-1Q2-KAT-1A 0

047 263861832 CAPACITOR CERAMIC 470pF+/-S% SOV O8OS AVX 0805-SA-471-JAT·1A 0

048 26386/863 CAPACITOR CERAMIC 1nF+I-l0% SOV O8OS AVX 0805-SC-l02-KAT-1A 0

to 049
050 263861832 CAPACITOR CERAMIC 47OpF+J-S% SOV 060S AVX 0805-SA-471-JAT-1A 0

051 26386/863 CAPACITOR CERAMIC 1nF+!-10% SOV 080S AVX 0805-SC-102-KAT-1A 0

052 2638617n CAPACITOR CERAMIC 47nF+I-20% 63V 1206 PHYCOMP 1206-2R-473-K9-B200

054 26386/777 CAPACITOR CERAMIC 47nF+J·20% 63V 1206 PHYOOMP 1206·2R-47J.K9·B200

to CS7

060 264511010 CAPACITOR ALUM 100uF+/-20% 6.3V 6.6mmSQ RUBYCON 6.3-REV-l00

065 26386Im CAPACITOR CERAMIC 47nF+/·20% 63V 1206 PHYCOMP 1206-2R-473-K9-B20D

loC66

067 264S11OO9 CAPACITOR ALUM 47uF+J-20% l6V6.6mmSQ RUBYCON 16·REV·47

068 26386/777 CAPACITOR CERAMIC 47nF+f-20% 63V 1206 PHYCOMP 1206-2R-473-K9-B20D

to 069

,
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Clr. IFA part DescrIption Manufacturer Manufacturer's
Ref. number part number

RF generator oscillator control A14/1 (contd.)

C70 26451/009 CAPACITOR ALUM 47uF+/-20"/" l6V 6.6mmSa RUBYCON 16·REV-47

C71 26386/777 CAPACITOR CERAMIC 47nF+/·20"1o 63V 1206 PHYCOMP 1206-2R·473¥9-B20D

loC72

C73 26451/009 CAPACITOR ALUM 47uF+I·20% l6V 6.6mmSQ RUBYCQN 16-REV-47

01 283831910 DIODE BAS28" SMALl-SIGDUAL MKD-A61/JT 80T·143 PHILIPS BAS28

02 28371/412 DIODE BZX84·C5Vl ..ZENER5.1 VMKO-Z2 5OT·23 PHILIPS BZX84·C5Vl
to03

D4 28383/910 DIODE BA$28..SMALL·SIGDUAL MKO-A61/JT SOT·143 PHILIPS BAS28

to06

07 28349/032 DIODE HSMS·2820., SMALLS1G SCHTKY MK·COL 80T·23 AGILENT HSM$·2820·TRl
08 283831934 DIODE lL414fL SMAlL·SIGSOV MINI·MELF GENERAL SEMI lL4148

1009

ICl 28461/454 Ie-ANALOG MICROWAVE·AMPMSA·0786., 4-PIN AV·86 MINI·CIRCUITS MAR·7·8M

IC2 28469f795 IC-DIGITAL DIVIDERD602..50"8 SIGE MICRO 0602

1C3 28461/454 IC-ANALOG MICROWAVE·AMPMSA-0786..4-PIN AV-86 MINI-GIRCUITS MAR·7-SM

1C4 28461f510 IC-ANALOGOP AMPLM837" QUAD SQ-14 NATIONAL SEMI LM837M

IC5 28462/838 IC-DIGITAL FLiP-FLOP-D74HC74.. DUAL SO-14 PHILIPS 74HC74D

ICS 28462/157 IC-DIGITAL FliP-FLOP-D74HC377.. OCTAL 50·20 PHILIPS 74HC377D

to1C7

ICS 284611828 IC·ANALOG D/A-CQNVERTERDAC-Q8..$0-16 ANALOG OAC-OSCS
ICg 284691621 IC-DIGITAL ARRAY-LOGICAMI6562-040.. PLCC-68 AMERICAN MICROSYSTEM 284691621-
AMI-6562-0

IC10 284691568 IC-DIGITAL DIVIDERSP8400..SO"28

IC11 284611768 IC·ANALOG VOlTAGE-REFLM336..TO·92 NATIONAL SEMI LM336BZ-5.0

IC12 284661414 IC-DIGITAl EXCLUSIVE..()R74HC86..QUAD 50-14 PHILIPS 74HC86D

IC13 284691032 IC-DIGITAL INVERTER74HC14.. HEX $0-14 PHILIPS 74HC14D

L1 236421519 INDUCTOR O.068uH 5%MOULDED 3.2x2.5mm TYCO 3612·T..()68·J

1oL2
l3 236421728 INDUCTOR 68uH 10%MOULDED 3.2x4.5mm TDK NLC453232T-680K

L4 236421727 INDUCTOR 33uH 100/0M0ULDED 3.2x4:Smm TDK NLC453232T-330K

L5 236421728 INDUCTOR 68uH 10%MOULDED 3.2x4.5mm TDK NLC453232T-680K

PLA 23435/188 TERMINAL CONNECTOR·PINO.64mmSQ 5.97mmHI FCI 75401-001

PLB 23435/188 TERMINAL CONNECTOR·PIN0.64mmSQ 5.97mmHI FCI 75401-001

PLC 234351188 TERMINAL CONNECTOR-PINO.64mmSQ 5.97mmHI FCI 75401-001

Rl 24811/912 RESISTOR 100R 1% 250mW200V 50ppm L"I MINI-MELF BEYSCHtAG MMA0204-SOHF·l%-1ooR

R2 24811/923 RESISTOR 68Rl 1% 25OmW200V SOppm L-I MINI-MELF BEYSCHtAG MMA0204-SOHF-1o/.,..68R1

R3 24811(912 RESISTOR 100R 1% 250mW200V SOppm L-I MINI-MELF BEYSCHtAG MMA0204-5OHF-1%-100R

R4 248111158 RESISTOR 243R 1% 25DmW200V 50ppm MINI-MELF VTM 501-0-243R-1%"5Oppm

R5 24811/153 RESISTOR lo0R 1% 250mW2ooV 50ppm MINI·MELF VTM 501-0-150R-1%-5Oppm

R6 248111909 RESISTOR 51A11% 250mW2ooV 50ppm L-I MINI-MELF BEYSCHLAG MMA0204-50HF-1%-51Rl

R7 24811/153 RESISTOR 1S0R 1% 250mW2ooV SOppm MINI-MELF VTM 501-Q-1S0R-1%-SOppm

RS 248111157 RESISTOR 221 R1% 2S0mW2ooV SOppm MINI-MELF VTM 501''()-221 R-1%-SOppm

,
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RF generator oscillator control A14/1 (contd.)

R9 24811f909 RESISTOR 51 Ri 1% 250mW200V 50ppm U MINI-MELF BEYSCHLAG MMA0204-50HF-l%-51 Ri

to RiO

R15 24811/190 RESISTOR 5K11 1%2SOrnW200V 50ppm MINI-MElF VTM 501..()-5Kl1-1%-50ppm

R16 248111174 RESISTOR lKl 1% 250mW200V 50ppm MINI-MELF VTM 501-0-1 Kl-1%-5Oppm

R17 24811/180 RESISTOR 2K 1% 250mW200V 50ppm MINI-MELF VTM 501-Q-2KD-l%-50ppm

R18 24811fl83 RESISTOR 2K74 1% 250mW200V 50ppm MINI-MELF VTM 501-o-2K74-1%-SOpprn

to Rig

R20 248111173 RESISTOR lK 1% 250mW200V SOppm MINI-MElF VTM 501 -0-1 KO-l%-5Opprn

10 R21

R22 24811f197 RESISTOR 10K 1% 250mW200V SOppm MINI-MElF VTM 501-G-l0K·l%-SOppm

R23 248111189 RESISTOR 41<75 1% 250mW200V 50ppm MINI-MELF VTM 50i-0-4K75-1%-5Oppm

10 R24

R25 248111173 RESISTOR lK 1% 250mW200V 50ppm MINI-MELF VTM 501-0-1 Kl}1%-5Oppm

toR27

R28 24811/157 RESISTOR 221A 1% 250mW200V 50ppm MINI·MELF VTM 501-0·221R-l%-5Oppm

R29 24811/173 RESISTOR lK 1% 250mW200V 50ppm MINI-MElF VTM 501..{J-l KG-l%-5Oppm

R30 24811/197 RESISTOR 10K 1% 25OmW200V SOppm MINI-MElF VTM 501-G-l0K-1%-5Oppm

R31 248111217 RESISTOR 68K11% 250mW200V 50ppm MINI"MELF VTM 501-G-68Kl-1%-5Oppm

R35 24681/527 RESISTOR-NTWJ( BUSSED4K7 2% x15 SO-16 BOURNS 4816p·T02-472-TUBE

R36 24811/173 RESISTOR 1K 1% 250mW200V 50ppm MINI·MELF VTM 501..()-1 KG-1%-SOppm

R45 248111909 RESISTOR 51R11% 250mW200V 50ppm l-I MINI-MElF BEYSCHLAG MMA0204-50HF-1%-51 Rl

R46 24811/173 RESISTOR 1K1% 25OmW200V 50ppm MINI-MELF VTM 501-0·1KO-1%-50ppm

10R48

R49 24681/536 RESISTOR·NTWK ISOLATEDl K2% x8S()..16 BOURNS 4816P-T01·102·TUBE

R50 24811/173 RESISTOR 1K 1% 250mW200V 50ppm MINI-MELF VTM 501-o-1KO-1%-5Oppm

R51 24811/161 RESISTOR 332R 1% 250mW200V 50ppm MINI-MElF VTM 501-0·332R-1 %-5Oppm

10R52

R53 248111909 RESISTOR 51R11% 250mW200V 50ppm l·1MINI-MElF BEYSCHLAG MMA0204---50HF-l%·51 R1

1oR54

R55 24811/153 RESISTOR 150R 1% 250mW200V 50ppm MINI-MElF VTM 501-0-150R-1%·5Oppm

R56 24811/174 RESISTOR 1K11% 250mW200V 50ppm MINI-MELF VTM 501-0-1 K1-1%-5Oppm

R57 248111161 RESISTOR 332R 1% 250mW200V 50ppm MINI-MElF VTM 501..{J-332R-l%-5Oppm

loRS8

R59 248111125 RESISTOR lOR 1% 250mW200V 50ppm MINI-MElF VTM 501-0-10R-1%-5Oppm

10 ROO

R62 24811/197 RESISTOR 10K 1% 250mW200V 50ppm MINI-MElF VTM 501-0-10K·1%"SOppm

10 R64

TPl 23435/188 TERMINAL CONNECTOR-PINO.64mmSO 5.97mmHI Fel 75401.:001

10TP3

TRl 284571S5O TRANSISTOR NPN FMMT2369AOV 600MHz MKD-"1J SOT23 ON SEMI MMBT2369lT1

10 TR3

TR4 28457/852 TRANSISTOR PNP BSR15..40V MKD-CHlT7p SOT-23 PHILIPS BSA15 orBSR16

TR5 2845~829 TRANSISTOR NPN BC848B..3QV 200MHz MK().lK SOT·23 INFINEON BC848B QS2702-e1704
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Ref. number part number

Single sideband demodulator (optional) A15
When ordering, prefix circuit reference with AlS.

4483G-Q21 Complete unit Issue 002

Cl 26386/875 CAPACITOR CERAMIC IOllF+!-10% SOV 0805 AVX C8GS-SC-t 03-KAT-IA 0
C2 26386/824 CAPACITOR CERAMIC l00pF+/·5% SOV 0805 AVX 0605-5A-l01-JAT-IA 0

C3 263861875 CAPACITOR CERAMIC IOnF+/-l0% SOV 0805 AVX OooS·SC·t 03-KAT·l A0
to C5

C6 263861760 CAPACITOR CERAMIC 22OnF+I-10% SOV 1210 PHILIPS 1210-2R-224-K9·BBC

C7 26386J828 CAPACITOR CERAMIC 220pF+!-5% SOV 0805 AVX 0805-5A-221-JAT-IA 0

1oC3
C3 26386/875 CAPACITOR CERAMIC lQnF+!·10% SOV 0805 AVX OB05·5C·l0J.KAT·1A 0

Cl0 2$451/001 CAPACITOR ALUM luF+I-20% SOY 4.3mmSO RUBYCON Q·REV·l·M·0450

en 263861760 CAPACITOR CERAMIC 220nF+I-10"k50V 1210 PHILIPS 121G-ZR-224·K9-BBC
C12 26386/875 CAPACITOR CERAMIC IOnF+!·10% SOV 0805 AVX 0805·5C-l03-KAT-1A 0

C13 26451/004 CAPACITOR ALUM lOuF+!-20% 35V 5.3mm$Q RUBYCON 35-REV-l0

C14 263B61828 CAPACITOR CERAMIC 22OpF+/-S% SOV 0805 AVX 080S-SA-221.,JAT·1A 0

C15 263861760 CAPACITOR CERAMIC 220nF+/-10% 50Y 1210 PHILIPS 1210-2R-224-K9-BBC

C16 263861875 CAPACITOR CERAMIC lOnF+I-l0% SOY 0805 AVX 080S-SC-l03-KAT-1A 0
toCH

C18 26451/001 CAPACITOR AlUM luF+/-20% SOY 4.3mmSO RUBYCON 0-REY-l·M-0450

C19 26386I9\l2 CAPACITOR CERAMIC 330nF+/-l00/" SOY 1812 PHILIPS 1812·2B·334·K9BB
to C20

C2l 26421/142 CAPACITOR ALUM 22OuF+I-20% 16Y RADIAL RUBYCON 16-TWSS-220-M-T/R

C22 26386/899 CAPACITOR CERAMIC 100nF+I-l0% SOY 1206 AVX 1206-SC-l04-KAT-1 A0
toC23

C24 26386/992 CAPACITOR CERAMIC 330nF+!-10%SOY 1812 PHILIPS 1812-2B-334-K9BB

C25 26386/899 CAPACITOR CERAMIC 100nF+/-10%SOY 1206 AVX 1206-SC-104-KAT-1 A0

C26 26386!992 CAPACITOR CERAMIC 330nF+!-10% SOY 1812 PHILIPS 1812-2B-334-K9BB

C27 263861863 CAPACITOR CERAMIC lnF+/·l0% SOY O8OS AVX 0805-SC-l02-KAT-1A 0

" 01 26383/934 DIODE ll4148.. $MALL-$IG50V MINI-MELF GENERAL SEMI ll4148
to 02

ICl 285311023 RF-MIXER DBlE-BALANCEDNE602A._ PLAS-SQ.8 PHILIPS SA602AD
tolC2

IC3 28464/189 IC-DIGITAl COUNTER74HC393. DUAL SQ.14 PHILIPS 74HC393D

IC4 284£1/412 IC·ANAlOG OP AMPTl072..DUAL SQ.8 MOTORotA Tl072CD

IC5 284611741 IC-ANAlOG VOUAGE-REGLM317L. T0-92 TEXAS lM3HLA

11 236421S64 INDUCTOR 330uH 1OOA.l.ACQUER.cOAT AXIAL SIGMA HH 0-0543-1 0

l2 236421S67 INDUCTOR lmH100/"LACQUER-COAT AXIAL SIGMA 10-1 0-0549-1 0

l3 23642/S64 INDUCTOR 330uH l00/"LACOUER-GOAT AXIAL SIGMA 10-1 0-0543-1 0

Rl 24811/156 RESISTOR 200R 1% 250mW2ooV 50ppm MINI·MElF VTM S01-0-200R-l%-SOppm

R2 248111221 RESISTOR lOOK 1%2SOmW200V SOppm MINI-MElF VTM SOl-0-100K-l%-SOppm

R3 24811/161 RESISTOR 332R 1% 2S0mW2OQV SOppm MINI-MElF VTM SOl-0-332R-lO/.,..SOppm

R4 248111181 RESISTOR 2K21 1% 250mW200V SOppm MINI-MElF VTM 501..o-2K21-1 '1o-SOppm

R5 24811/12S RESISTOR lOR 1% 250mW200Y 50ppm MINI-MElF VTM 501..0-1 OR-l %-50ppm
10 R6

,
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Singlesideband demodulator (optional) A15 (eonld.)

R7 24811f149 RESISTOR lQOR 1% 250mW200V 50ppm MINI~MELF VTM 501-{)-100R·l%·50ppm
toRB
R9 24811/213 RESISTOR 47K5 1% 250mW200V 50ppm M1NI-MELF VTM 501-0-47K5-1o/.,..5Oppm

RlO 24811/181 RESISTOR 2K211% 250mW200V 50ppm MINI-MElF VTM 501 -0-2K21-1 %-5Oppm

Rl1 24811/167 RESISTOR 562R 1% 250mW200V SOppm MINI-MElF VTM 501-Q-562R-l%-50ppm

R12 24811/137 RESiSTOR 33R21% 250mW200V SOppm MINI-MELF VTM 501-Q-33R2·10/0-50ppm

R13 248111197 RESiSTOR 10K 1% 250mW200V SOppm MINI-MElF VTM 501-Q·l0K·l%-50ppm

Rt< 24811/181 RESISTOR 2K211% 250mW200V 50ppm M1NI-MELF VTM 501·(}.2K21-10/0-SOppm

R15 24811/213 RESISTOR 47K51% 250mW200V SOppm MIN1·MELF VTM 501..Q-47K5-1%·5Oppm

R16 24811/161 RESISTOR 332R 1% 250mW2QOV 50ppm MINI-MElF VTM 501 ·O-332R-1 %-50ppm

R17 24811/197 RESISTOR 10K 1% 2S0mW200V soopm MINI-MElF VTM 501-0-10K-1%-SOppm

R'B 24811/22S RESISTOR 150K 1%2S0mW200V SOppm MINI-MElF VTM 501-(}150K-1%·5Oppm

R19 24611/19S RESISTOR 8I<2S 1%250mW200Y SOppm MINl-MElF VTM 501-(}8K2S·1%-SOppm

R20 24611/221 RESISTOR lOOK 1%2SOmW200V SOppm MINI-MElF VTM S01-{}-100K·1%-SOppm

R2l 2461111S7 RESISTOR 221R 1% 2S0mW200V 50ppm MINI-MElF VTM 501-0·221 R~1%-50ppm

R22 248111169 RESISTOR 681 R1% 250mW200V SOppm MINI-MELF VTM S01-0·681 R-1%-SOppm

R23 246111173 RESISTOR 1K1% 2S0mW200V SOppm MINl·MElF VTM S01·(}1KO-l %-50ppm

R24 2S711/640 RESISTOR~VAR 5K 10%500mW 1-TURN HORIZ-PCB BOURNS 3386P-1-S02

R25 248111167 RESISTOR S62R 1%250mW200V SOppm MINI-MElF VTM S01-(}562R-1%-SOppm
10 R26

R27 248111197 RESISTOR 10K 1% 250mW200V SOppm MINl-MElF VTM S01-Q.-10K-1%-SOppm

TRl 284S9fon TRANSISTOR N-DEP MOSFETBF996S" MKD·MH 80T-143 PHILIPS BF996S

TR2 28457/850 TRANSISTOR NPN FMMT2369.40V 600MHz MKD-*1J 8OT23 MOTOROLA MMBT23691T1

TR3 284531829 TRANSI~TOR NPN BC848R.30V 200MHz MKD·1K 80T·23 PHILIPS BC848B
toTR4



Cir. IFRpart
Ref. number

Description

REPLACEABLE PARTS

ManufaCturer Manufacturer's
part number

RF generator output attenuator A20

44429-000 Complete unit Issue 005

Only available as a complete assembly. There are no user replaceable items contained in it.

Input attenuator A21

44429-081 Complete unit IssueOOS

Only available as a complete assembly. There are no user replaceable items contained in it.



REPLACEABLE PARTS

Clf. IFRpart Description Manufacturer Manufacturer's
Ref_ number part number

Audio processor 81/1
When ordering. prefix circuit reference with Bill.

448301116 Complete un~ Issue 004

C1 263861602 CAPACITOR·FIXED CERAMIC luF+/·10% 25V X7R, PHILIPS
MULTILAYER, SURFACE-MOUNTED, SIZE 1210, NICKEL 1210·2R·I05---K8·BBC

C2 2638~G02 CAPACITOR·FiXED CERAMIC 1uF +{·10% 25V X7R, PHILIPS
MULTILAYER, SURFACE·MOUNTED, SiZE 1210, NICKEL 1210-2R-l05-K8·BBC

C3 to 263861875 CAPACITOR·FIXED CERAMIC 10nF +/·10% SOV X7R!2Cl, ROHM ELECTRONICS LTO
C21 MULTILAYER, SURFACE·MOUNTED, SIZE 0805, NICKEL MCH21·5C·l03·KP

C2Sto 26~899 CAPACITOR-FIXED CERAMIC 100nF +{·10% SOV X7R12Cl, ROHM ELECTRONICS LTO
C35 MULTILAYER, SURFACE·MOUNTED, SIZE 1206, NICKEL MCH31-5C-l04-KP

C37 263861820 CAPACITOR·FIXED CERAMIC 47pF +1-5% SOV NPO ROHM ELECTRONICS LTO
MULTILAYER, SURFACE·MOUNTED, SIZE 0805, NICKEL MCH21 ·5A47(}JP

C38to 263861899 CAPACITOR-FIXED CERAMIC 100nF +1-10% 50V X7Rf2C1, ROHM ELECTRONICS LTO
C41 MULTILAYER, SURFACE-MOUNTED, SIZE 1206, NICKEL MCH31-SC-104-KP

CSO 26421/152 CAPACITOR-FIXED ALUMINIUM 220uF +/.20% 16V VISHAY COMPONENTS
ELECTROLYTIC, RADIAL, 5mm PWP, 9mm MAX BODY DIA, EKS-OO-CC-322-D-CO

C51 264211152 CAPACITOR-FIXED ALUMINIUM 220uF +/-20% 16V VISHAY COMPONENTS
ELECTROLYTIC, RADIAL, 5mm PWP, 9mm MAX BODY DIA, EKS-OO-CC-322-D-CO

C52 264511010 CAPACITOR-FIXED ALUMINIUM 100uF +/·20% 6.3V PANASONIC INDUSTRIAL
ELECTROLYTIC, SURFACE-MOUNTED, SIZE 6.6 x6.6mm, ECE·V·QJA·101P

C53 26421/152 CAPACITOR·FIXED ALUMINIUM 220uF +/-20% 16V VISHAY COMPONENTS
ELECTROLYTIC, RADIAL, 5mm PWP, 9mm MAX BODY DIA, EKS-OQ-CC-322-D-CO

C54 264211152 CAPACITOR-FIXED ALUMINIUM 220uF +/-20% 16V VISHAY COMPONENTS
ELECTROLYTIC, RADIAL, 5mm PWP, 9mm MAX BODY DIA, EKS-O~CC-322-D-CO

C55 26451/005 CAPACITOR-FIXED ALUMINIUM 22uF +/-20% 6.3V PANASQNIC INDUSTRIAL
ELECTROlYTIC, SURFACE-MOUNTED, SIZE 4.3 x4.3mm, ECE-V·OJA·220R

C56 264511001 CAPACITOR-FIXED ALUMINIUM 1uF +/-20% SOV PANASONIC INDUSTRIAL
ELECTROLYTIC, SURFACE-MOUNTED, SIZE 4.3 x4.3mm, ECE-V-1HA-Q10R

C57 263861899 CAPACITOR·FIXED CERAMIC 100nF +/-10% 50V X7R/2C1, ROHM ELECTRONICS LTO
MULTILAYER, SURFACE-MOUNTED, SIZE 1206, NICKEL MCH31·5C-104-KP

csa 26386/875 CAPACITOR-FIXED CERAMIC 10nF +/-10% SOV X7R12C1, ROHM ELECTRONICS LTD
MULTILAYER, SURFACE-MOUNTED, SIZE 0805, NICKEL MCH21-SC-103-KP

CGO 264511006 CAPACITOR·FIXED ALUMINIUM 22uF +/-20% 16V RUBYCON CAPACITORS
ELECTROLYTIC, SURFACE·MOUNTED, SIZE 5.3 x5.3mm, 1S.REV-22

C51 263861814 CAPACITOR-FIXED CERAMIC 15pF +/-5% SOV NPO ROHM ELECTRONICS LTO
MULTILAYER, SURFACE-MOUNTED, SIZE 0805, NICKEL MCH21-5A-15o-JP

C52 26386/814 CAPACITOR-FIXED CERAMIC 15pF +/-5% SOV NPO ROHM ELECTRONICS LTO
MULTILAYER, SURFACE-MOUNTED, SIZE 0805, NICKEL MCH21·5A-15Q..JP

CS3 263431447 CAPACITOR·FIXED CERAMIC 330pF +1-2% 63'V N750 VISHAY COMPONENTS
SINGLELAYER, RADIAL 2.5mm PWP, (TAPED). ROU-331-GAK·ACR-J

C64 26343/432 CAPACITOR·FIXED CERAMIC 150pF +1-2%63V N150 VISHAY COMPONENTS
SINGLELAYER, RADIAL, 2.5mm PWP, (TAPED). RPO-151·GAK-ACR.J

C65 263431921 CAPACITOR·FIXED CERAMIC l.2nF +1-1% 63V NPO VISHAY COMPONENTS
MULTILAYER, RADIAL M8mm PWP, (TAPED). VP41·BA·122·FA

C65 263431434 CAPACITOR·FIXED CERAMIC 68pF +/-2% 63V N150 VISHAY COMPONENTS
SINGLELAYER, RADIAL, 2.5mm PWP, (TAPED). ROP·680·GAK-ACR-J

C70 263431943 CAPACITOR-FIXED CERAMIC 10nF +/-1% SOV NPO VISHAY COMPONENTS
MULTILAYER, RADIAL M8mm PWP, (LOOSE OR TAPED). VP43-BA-103-FA
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Audio processor boar~ 81/1 (contd.)

C71 263431935 CAPACITOR-FIXED CERAMIC 4.7nF +1·1% 63V NPO Vl$HAY COMPONENTS
MULTILAYER, RADIAL, 5.08mm PWP, (TAPED). VP41·BA·472·FA

C72 26451/003 CAPACITOR·FIXED ALUMINIUM 10UF +/·20% l6V PANASONIC INDUSTRIAL
ELECTROLYTIC, SURFACE·MOUNTED, SIZE 4.3 x4.3mm, ECE.v·1CA·1QOR

C73 26343/447 CAPACITOR·FIXED CERAMIC 330pF +1·2% S3V N750 V1SHAY COMPONENTS
SINGLEtAYER, RADIAL, 2.5mm PWP, (TAPED). ROU·331·GAK·ACR-J

C74 263431432 CAPACITOR·FIXED CERAMIC 150pF +/-2% 63V N150 VISHAY COMPONENTS
SINGlELAYEA, RADIAL, 2.5mm PWP, (TAPED). RPO·151·GAK·ACR·J

C75 26343J921 CAPACITOR·FiXED CERAMIC 1.2nF +/-1% 63V NPO V1SHAY COMPONENTS
MULTILAYER, RADlAL, 5.08mm PWP, (TAPED). VP41-BM22-FA

C76 263431434 CAPACITOR·FIXED CERAMIC 68pF +f-2% 63V N150 VISHAY COMPONENTS
SINGLELAYER, RADIAL, zjmm PWP, (TAPED). ROP·680·GAK·ACR·J

C77 26451/001 CAPACITOR-FIXED ALUMINIUM luF +1-20% SOV PANASONIC INDUSTRIAL
ELECTROLYTIC, SURFACE·MOUNTED, SIZE 4.3 x4.3mm, ECE-V-1HA-Ol0R

C78 263861899 CAPACITOR-FIXED CERAMIC loonF +1-10% SOV X7R12Cl, ROHM ELECTRONICS LTD
MULTILAYER, SURFACE-MOUNTED, SIZE 1206, NICKEL MCH31-SC-l Q4..KP

C79 264511003 CAPACITOR-FIXED ALUMINIUM 10uF +f-20o/c 16V PANASONIC INDUSTRIAL
ELECTROLYTIC, SURFACE-MOUNTED, SIZE 4.3 x4.3mm, ECE·V·1CA-100R

C80 26386/818 CAPACITOR-FIXED CERAMIC 33pF +/·5% SOV NPO ROOM ELECTRONICS LTD
MULTILAYER, SURFACE-MOUNTED, SIZE 0805, NICKEL MCH21-5A·330-JP

C81 26386/818 CAPACITOR-FIXED CERAMIC 33pF +f-5% SOV NPO ROHM ELECTRONICS LTO
MULTILAYER, SURFACE-MOUNTED, SIZE 0805, NICKEL MCH21-5A-330-JP

C82 263861832 CAPACITOR-FIXED CERAMIC 470pF +1-5% 50V NPO ROOM ELECTRONICS LTD
MULTILAYER, SURFACE-MOUNTED, SIZE 0805, NICKEL MCH21-5A-471-JP

C83 26451/001 CAPACITOR-FIXED ALUMINIUM 1uF +/-20% SOV PANASONIC INDUSTRIAL
ELECTROLYTIC, SURFACE·MOUNTED, SIZE 4.3 x4.3mm, ECE-V-1HA-Ol0R

C84 26386/871 CAPACITOR-FIXED CERAMIC 4.7nF +/-10% 50V X7Rl2Cl, ROOM ELECTRONICS LTD
MULTILAYER, SURFACE·MOUNTED, SIZE 0805, NICKEL MCH21·5C-472-KP

C86 26386/818 CAPACITOR-FIXED CERAMIC 33pF +1-5% SOV NPO ROHM ELECTRONICS LTD
MULTILAYER, SURFACE-MOUNTED, SIZE 0805, NICKEL MCH21-5A-330-JP

C87 26386/814 CAPACITOR-FIXED CERAMIC 15pF +1-5% SOV NPO ROHM ELECTRONICS LTD
MULTILAYER, SURFACE-MOUNTED, SIZE 0805, NICKEL MCH21-5A-1SO-JP

C88 263431943 CAPACITOR-FIXED CERAMIC lOnF +/-1% SOV NPO VISHAY COMPONENTS
MULTILAYER. RADIAL. 5.08mm PWP.ILOOSE OR TAPEDI. VP43-BA-l 03-FA

C88 26386/875 CAPACITOR·FIXED CERAMIC lOnF +1-10% 50V X7R12Cl, ROHM ELECTRONICS LTD
MULTILAYER, SURFACE-MOUNTED, SIZE 0805, NICKEL MCH21-5C-103-KP

COO 26386/818 CAPACITOR-FIXED CERAMIC 33pF +1-5% SOV NPO ROOM ELECTRONICS LTD
MULTILAYER, SURFACE-MOUNTED, SIZE 0805, NICKEL MCH21-5A-330-JP

C91 264511006 CAPACITOR-FIXED ALUMINIUM 22uF +/-20% 16V RUBYCON CAPACITORS
ELECTROLYTIC, SURFACE-MOUNTED, SIZE 5.3 xs.smm, 16-REV-22

C92 26386/875 CAPACITOR-FIXED CERAMIC 10nF +1-10% 50V X7Ri2C1, ROHM ELECTRONICS LTO
MULTILAYER, SURFACE-MOUNTED, SIZE 0805, NICKEL MCH21-SC-103-KP

C93 26386/875 CAPACITOR-FIXED CERAMIC 10nF +/-10"r\, 50V X7R12C1, ROHM ELECTRONICS LTD
MULTILAYER, SURFACE-MOUNTED, SIZE 0805, NICKEL MCH21-5C-l03-KP

C9' 263881867 CAPACITOR-FIXED CERAMIC 2.2nF +/·10"k SOV X7R12C1, ROHM ELECTRONICS LTD
MULTILAYER, SURFACE-MOUNTED, SIZE 0805, NICKEL MCH21-5C-222-KP

C95 26386/818 CAPACITOR-FIXED CERAMIC 33pF +/-5% SOV NPO ROHM ELECTRONICS LTD
MULTILAYER, SURFACE-MOUNTED, SIZE 0805, NICKEL MCH21-5A-330..JP

C96 264511009 CAPACITOR-FIXED ALUMINIUM 47uF +1-20% 16V PANASONIC INDUSTRIAL
ELECTROLYTIC, SURFACE-MOUNTED, SIZE 6.6 x6.6mm, ECE-V-1CA-470P

C97 26343/788 CAPACITOR-FIXED CERAMIC 680pF +1-5% SOV NPO ROHM ELECTRONICS LTD
MULTILAYER, SURFACE·MOUNTED. SIZE 0805, NICKEL MCH21·5A-681-JP

,
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Audio processor board Bl/l (contd.)

C98 26451/006 CAPACITOR·FIXED ALUMINIUM 22uF +/·20% l6V RUBYCON CAPACITORS
ELECTROLvnc, SURFACE-MOUNTED, SIZE 5.3 x5.3mm, 16·REV·22

C99 264511006 CAPACITOR·FIXED ALUMINIUM 22uF +1-20% l6V RUBYCON CAPACITORS
ELECTROLYTIC, SURFACE·MOUNTED, SIZE 5.3 xS.Smm, 16·REV·22

Cl00 26451/001 CAPACITOR·FIXED ALUMINIUM luF+/·20% SOV PANASONIC INDUSTRIAL
ElECTROlYTle, SURFACE·MOUNTED, SIZE 4.3 xe.amm, ECE-V-1HA-010R

C101 26386J777 CAPACITOR·FIXED CERAMIC 47nF +/·20% 63V X7R!2Cl, PHILIPS
MULTILAYER, SURFACE-MOUNTED, SIZE 1206, NICKEL 120&-2R·473-K9·BBC

C102 26451/001 CAPACITOR·FIXED ALUMINIUM luF +/·20% SOV PANASONIC INDUSTRIAL
ELECTROLYTIC, SURFACE~MOUNTED, SIZE 4.3 x4.3mm, ECE-V·1HA.Q10R

Cl03 2638617n CAPACITOR·FIXED CERAMIC 47nF +/-20% 63V X7R12C1, PHILIPS
MULTILAYER, SURFACE·MOUNTED, SIZE 1206, NICKEL 1206-2R-473-K9-BBC

C104 26386/863 CAPACITOR-FIXED CERAMIC 1nF +1-10% 50V X7R12C1, ROHM ELECTRONICS LTD
MULTILAYER, SURFACE·MOUNTED, SIZE 0805, NICKEL MCH21-5C·102-KP

C105 26386f777 CAPACITOR·FIXED CERAMIC 47nF +/·200/0 63V X7A!2Cl, PHILIPS
MULTILAYER, SURFACE-MOUNTED, SIZE 1206, NICKEL 1206-2R473-K9-BBC

C106 26386/863 CAPACITOR-FIXED CERAMIC lnF +/·10% 50V X7Af2Cl, ROHM ELECTRONICS LTD
MULTILAYER, SURFACE·MOUNTED, SIZE 0805, NICKEL MCH21 ·SC·102-KP

C107 26386!7n CAPACITOR·FIXED CERAMIC 47nF +/~20% 63V X7R!2Cl, PHILIPS
MULTILAYER, SURFACE·MOUNTED, SIZE 1206, NICKEL 1206·2R473-K9-BBC

C108 26386/863 CAPACITOR-FIXED CERAMIC lnF +1-10% SOV X7Af2Cl, ROHM ELECTRONICS LTO
MULTILAYER, SURFACE·MOUNTED, SIZE 0805, NICKEL MCH21-5C-l02·KP

Cl09 263861777 CAPACITOR·FIXED CERAMIC 47nF +/-20% 63V X7Rf2C1, PHILIPS
MULTILAYER, SURFACE-MOUNTED, SiZE 1206, NICKEL 1206·2R473-K9·BBC

Cl10 263861863 CAPACITOR-FIXED CERAMIC 1nF +1·10% 50V X7R!2C1, ROHM ELECTRONICS LTD
MULTILAYER, SURFACE-MOUNTED, SIZE 0805, NICKEL MCH21-5C-l02-KP

Cl11 263861863 CAPACITOR-FIXED CERAMIC 1nF +/-100/" 50V X7R12C1 , ROHM ELECTRONICS LTO
MULTILAYER, SURFACE-MOUNTED, SIZE 0805, NICKEL MCH21·5C·102·KP

C112 2638617n CAPACITOR~FIXED CERAMIC 47nF +/-20% 63V X7Af2C1, PHILIPS
MULTILAYER, SURFACE-MOUNTED, SIZE 1206, NICKEL 1206-2R-473·K9-BBC

C113 263861863 CAPACITOR·FIXED CERAMIC 1nF +/·10% 50V X7R12C1 , ROHM ELECTRONICS LTD
MULTILAYER, SURFACE,MOUNTED, SIZE 0805, NICKEL MCH21·5C·102·KP

C114 263861n7 CAPACITOR·FIXED CERAMIC 47nF +/-20% 63V X7R!2C1, PHILIPS
MULTILAYER, SURFACE-MOUNTED, SIZE 1206, NICKEL 1206-2R·473-K9·BBC

C115 26386!7n CAPACITOR-FIXED CERAMIC 47nF +/-200/" G3V X7A12Cl , PHILIPS
MULTILAYER, SURFACE·MOUNTED, SIZE 1206, NICKEL 1206·2R·473-Kg.BBC

CI20 263861863 CAPACITOR·FIXED CERAMIC lnF+1·10% SOV X7A!2Cl, ROHM ELECTRONICS LTD
MULTILAYER, SURFACE-MOUNTED, SIZE 0805, NICKEL MCH21-5C-102·KP

C121 263861m CAPACITOR-FIXED CERAMIC 47nF +/-200/" 63V X7A!2C1 , PHILIPS
MULTILAYER, SURFACE·MOUNTED, SIZE 1206, NICKEL 1206·2R473·K9·BBC

C122 263861777 CAPACITOR-FIXED CERAMIC 47nF +1·20'% 63V X7Af2C1, PHILIPS
MULTILAYER, SURFACE-MOUNTED, SIZE 1206, NICKEL 120&2R·473-K9-BBC

C123 263861863 CAPACITOR-FIXED CERAMIC 1nF +/-10% 50V X7R!2C1, ROHM ELECTRONICS LTO
MULTILAYER, SURFACE·MOUNTED, SIZE 0805, NICKEL MCH21·5C-102·KP

CI26 263861777 CAPACITOR·FIXED CERAMIC 47nF +/-200/" 63V X7Rf2C1, PHILIPS
MULTILAYER, SURFACE-MOUNTED, SIZE 1206, NICKEL 1206·2R-473-K9-BBC

C127 263861824 CAPACITOR-FIXED CERAMIC 100pF +/-5% 50V NPO ROHM ELECTRONICS LTD
MULTILAYER, SURFACE·MOUNTED, SIZE 0805, NICKEL MCH21·5A·101·JP

CI28 263861824 CAPACITOR·FIXED CERAMIC l00pF +/-5% 50V NPO ROOM ELECTRONICS LTD
MULTILAYER, SURFACE-MOUNTED, SIZE 0805, NICKEL MCH2HA-101-JP

C129 263861808 CAPACITOR·FIXED CERAMIC UpF +f-O.5pF 50V NPO ROHM ELECTRONICS LTD
MULTILAYER, SURFACE·MOUNTED, SIZE 0805, NICKEL MCH21-5A·4R7·DP

,
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C130 263861777 CAPACITOR-FIXED CERAMIC 47nF +/·20% 63V X7R!2C1, PHILIPS
MULTILAYER, SURFACE-MOUNTED, SIZE 1206, NICKEL 1206-2R-473¥9-BBC

C131 10 26366/863 CAPACITOR·FIXED CERAMIC 1nF +1-10% SOY X7R12Cl, ROHM ELECTRONICS LTD
e133 MULTILAYER, SURFACE-MOUNTED, SIZE 0805, NICKEL MCH21-5C-l02-KP

C134 to 263861777 CAPACITOR-FIXED CERAMIC 47nF +/·20% 63Y X7Rt2Cl, PHILIPS
e136 MULTILAYER, SURFACE-MOUNTED, SIZE 1206, NICKEL 1206-2R-473-K9-BBC

C137 263861899 CAPACITOR-FIXED CERAMIC 100nF +1-10% SOV X7R12Cl, ROOM ELECTRONICS LTD
MULTILAYER, SURFACE·MOUNTED, SIZE 1206, NICKEL MCH31-SC-l04-KP

Cl38 263861899 CAPACITOR-FIXED CERAMIC 100nF +/·10'1'" SOY X7R12Cl, ROHM ELECTRONICS LTD
MULTILAYER, SURFACE-MOUNTED, SIZE 1206, NICKEL MCH31-5C-l04.KP

Cl40 26582/427 CAPACITOR-FIXED POLYESTER 470nF +/-10% 63V 330 VISHAY COMPONENTS
ppmJDEG,C, RADIAL, Smm PWP, (TAPED). MKT~1826447/065

C141 263861899 CAPACITOR·FIXED CERAMIC 100nF +/-10% SOV X7R!2Cl, ROHM ELECTRONICS LTD
MULTILAYER, SURFACE-MOUNTED, SIZE 1206, NICKEL MCH31·5C-l04-KP

C142 263861760 CAPACITOR,FIXED CERAMIC 220nF +/-10% SOV X7R PHILIPS
MULTILAYER, SURFACE-MOUNTED, SIZE 1210, NICKEL 1210-2R~224-K9-BBC

Cl44 26451/003 CAPACITOR·FIXED ALUMINIUM lOuF +f-20% 16V PANASONIC INDUSTRIAL
ELECTROlYTIC, SURFACE-MOUNTED, SIZE 4.3 x4.3mm, ECE-V-1CA-l00R

Cl50 263861824 CAPACITOR-FIXED CERAMIC 100pF +/-5% 50V NPO ROHM ELECTRONICS LTD
MULTILAYER, SURFACE·MOUNTED, SIZE 0805, NICKEL MCH21·5A-101·JP

C151 263861824 CAPACITOR·FlXED CERAMIC 100pF +/-5% 50V NPO ROHM ELECTRONICS LTD
MULTILAYER, SURFACE-MOUNTED, SIZE 0805, NICKEL MCH21-5A-l01-JP

C152 2638617n CAPACITOR-FIXED CERAMIC 47nF +f-20% 63V X7R/2Cl, PHILIPS
MULTILAYER, SURFACE-MOUNTED, SIZE 1206, NICKEL 1206-2R-473-K9·BBC

C153 263861863 CAPACITOR-FIXED CERAMIC 1nF +/·10% SOV X7R!2Cl, ROHM ELECTRONICS LTD
MULTILAYER, SURFACE~MOUNTED, SIZE 0805, NICKEL MCH21-5C-l02.KP

Cl54 26386/827 CAPACITOR-FIXED CERAMIC l80pF +/-5% 50V NPO ROHM ELECTRONICS LTD
MULTILAYER, SURFACE-MOUNTED, SIZE 0805, NICKEL MCH21-5A-181..JP

C155 263861830 CAPACITOR-FIXED CERAMIC 330pF +/-5% 50V NPO ROHM ELECTRONICS LTD
MULTILAYER, SURFACE·MOUNTED, SIZE 0805, NICKEL MCH21·5A·331·JP

C156 263861777 CAPACITOR-FIXED CERAMIC 47nF +1-20"10 63V X7R12Cl, PHILIPS
MULTILAYER, SURFACE-MOUNTED, SIZE 1206, NICKEL 1206-2R473-K9-BBC

C157 263861899 CAPACITOR-FIXED CERAMIC l00nF +f·10% 50V X7R12C1, ROHM ELECTRONICS LTD
MULTILAYER, SURFACE·MOUNTED, SIZE 1206, NICKEL MCH31-5C·104-KP

Cl58 26386/899 CAPACITOR-FIXED CERAMIC l00nF +f-l0%50V X7R12C1, ROHM ELECTRONICS LTD
MULTILAYER, SURFACE-MOUNTED, SIZE 1206, NICKEL MCH31-SC-l04-KP

Cl60 263861T17 CAPACITOR·FIXED CERAMIC 47nF +/-20% 63V X7Rf2Cl, PHILIPS
MULTILAYER, SURFACE-MOUNTED, SIZE 1206, NICKEL 1206·2R473-K9·BBC

C161 263861826 CAPACITOR-FIXED CERAMIC lSOpF +/-5% SOV NPO ROHM ELECTRCNICS LTO
MULTILAYER, SURFACE·MOUNTED, SIZE 0805, NICKEL MCH21-5A-151..JP

C162 26386182' CAPACITOR·FIXED CERAMIC l00pF +/-5% 50V NPO ROOM ELECTRONICS LTD
MULTILAYER, SURFACE-MOUNTED, SIZE 0805, NICKEL MCH21-5A-l0l-JP

Cl63 263861830 CAPACITOR-FIXED CERAMIC 330pF +/-5% 50V NPO ROHM ELECTRONICS LTD
MULTILAYER, SURFACE·MOUNTED, SIZE 0805, NICKEL MCH21·5A·331..JP

Cl54 26386182' CAPACITOR-FIXED CERAMIC 100pF +/·5% 50V NPO ROOM ELECTRONICS LTD
MULTILAYER, SURFACE-MOUNTED, SIZE 0805, NICKEL MCH21-5A-l0l-JP

C165 263861777 CAPACITOR-FIXED CERAMIC 47nF +1-20% 63V X7R!2C1, PHILIPS
MULTILAYER, SURFACE·MOUNTED, SIZE 1206, NICKEL 1206·2R473·K9·BBC

C1B6 26451/010 CAPACITOR·FIXED ALUMINIUM l00uF +1·20% 6.3V PANASONIC INDUSTRIAL
ELECfROlYTIC, SURFACE-MOUNTED, SIZE 6.6 x6.6mm, ECE-V-OJA-101P

C167 26343/435 CAPACITOR-FIXED CERAMIC 220pF +f-2% 63V N750 VISHAY COMPONENTS
SINGLELAYER, RADIAL, 2.5mm PWP, (TAPED). ROU·221·GAK·ACR·J

,

46882-310 6-59



REPLACEABLE PARTS

elr. IFApart Descrlptlon Manufacturer Manufacturer's
Ref. number part number

Audio processor board Bl/l (eontd.)

C168 26343/435 CAPACITOR-FIXED CERAMIC 220pF +/-2% 63V N750 VISHAY COMPONENTS
SINGLELAYER, RADIAL, 2.5mm PWP, (TAPED). ROU·221·GAK-ACR·J

C169 263861760 CAPACITOR-FIXED CERAMIC 220nF +/-100/" SOV X7R PHILIPS
MULTILAYER, SURFACE-MOUNTED, SIZE 1210, NICKEL 1210-2R·224·K9-BBC

C170 26343/923 CAPACITOR-FIXED CERAMIC 15nF +/·1%63V NPO VISHAY COMPONENTS
MULTILAYER, RADIAL, 5.08mm PWP, (TAPED). VP41·BA·152-FA

e171 263431937 CAPACITOR·FIXED CERAMIC 5.6nF +1-1% 63V NPO ViSHAY COMPONENTS
MUlTIlAYER, RAOlAL, 5.08mm PWP, (TAPED). VP41-BA-S62-FA

C172 2£343/935 CAPACITOR-FiXED CERAMIC 4]nF +/-1% 63V NPO VISHAY COMPONENTS
MULTiLAYER, RADIAL, 5.08mm PWP, (TAPED). VP41-BA-472-FA

cos 26451/005 CAPACITOR·FIXED ALUMINIUM 22uF +f-20% 6.3V PANASONIC INDUSTRIAL
ELECTROLYTIC, SURFACE-MOUNTED, SIZE 4.3 x4.3mm, ECE-V-OJA-220R

C18{) 26386/899 CAPACITOR-FIXED CERAMIC loonF +1-10% SOV X7RJ2Cl, ROHM ELECTRONICS LTD
MULTILAYER, SURFACE-MOUNTED, SIZE 1206, NICKEL MCH31-5C-104·KP

C181 263681899 CAPACITOR·FIXED CERAMIC 100nF +1·10% 50V X7R12C1, ROOM ELECTRONICS LTD
MULTILAYER, SURFACE-MOUNTED, SIZE 1206, NICKEL MCH31 -SC-104-KP

CI82 263431943 CAPACITOR-FIXED CERAMIC 10nF +/-1% SOV NPO VISHAY COMPONENTS
MULTILAYER, RADIAl, 5_08mm PWP, (LOOSE OR TAPED). VP43-BA·103-FA

CI83 26343/911 CAPACITOR-FIXED CERAMIC 470pF +/-1% 63V NPO VISHAY COMPONENTS
MULTILAYER, RADIAL, M8mm PWP, (TAPED). VP41-BA-471-FA

C184 283431438 CAPACITOR-FIXED CERAMIC 120pF +1·20/" 63V N1S0 VISHAY COMPONENTS
SINGLELAYER, RADIAL, 2.5mm PWP, (TAPED). ROP-121·GAK-ACR-J

CIB6 263431917 CAPACITOR-FIXED CERAMIC 820pF +/-1% 63V NPO VISHAY COMPONENTS
MULTILAYER, RADIAL, 5.08mm PWP, (TAPED). VP41-BA-821-FA

C187 263861760 CAPACITOR-FIXED CERAMIC 220nF +1·10% SOV X7R PHILIPS
MULTILAYER, SURFACE-MOUNTED, SIZE 1210, NICKEL 1210-2R-224-K9-BBC

C168 263861875 CAPACITOR·FIXED CERAMIC 10nF +/-10% 50V X7RJ2C1, ROHM ELECTRONICS LTD
MULTILAYER, SURFACE·MOUNTED, SIZE 080S, NICKEL MCH21-SC-103-KP

C189 263861875 CAPACITOR-FIXED CERAMIC 10nF +/-10% 50V X7R12C1, ROHM ELECTRONICS LTD
MULTILAYER, SURFACE-MCUNTED, SIZE 0805, NICKEL MCH21-SC-103-KP

C191 26386/992 CAPACITOR-FIXED CERAMIC 330nF +1-10% SOV X7R, PHILIPS
MULTILAYER, SURFACE-MOUNTED, SIZE 1812, NICKEL 1812·2B-334-K9BB

C200 26_ CAPACITOR-FIXED CERAMIC 100nF +f-10% 50V X7RJ2C1, ROHM ELECTRONICS LTD
MULTILAYER, SURFACE-MOUNTED, SIZE 1206, NICKEl MCH31 ·5C-1 04-KP

C201 263861800 CAPACITOR-FIXED CERAMIC 1pF +I-0.5pF 50V NPO ROHM ELECTRONICS LTD
MULTILAYER, SURFACE·MOUNTED, SIZE 0805, NICKEL MCH21·SA-1 RO-DP

C202 26386f875 CAPACITOR-FIXED CERAMIC lOnF +1-10% SOV X7R12C1, ROOM ELECTRONICS LTD
MULTILAYER, SURFACE-MOUNTED, SIZE O8OS, NICKEL MCH21-5C-103-KP

C204 264S1/006 CAPACITOR-FIXED ALUMINIUM 22uF +/-20% 16V RUBYCON CAPACITORS
ELECTROlYTIC, SURFACE-MOUNTED, SIZE 5.3 xs.amm, 16-REV-22

C205 264511006 CAPACITOR-FIXED ALUMINIUM 22uF +1-200/..16V RUBYCON CAPACITORS
ELECTROLYTIC, SURFACE-MOUNTED, SIZE 5.3 x s.amm, 16-REV-22

C206 263861808 CAPACITOR-FIXED CERAMIC 4.7pF +/·O.5pF SOV NPO ROOM ELECTRONICS LTD
MULTILAYER, SURFACE-MOUNTED, SIZE 0805, NICKEL MCH21-5A-4R7-DP

C210 26451/010 CAPACITOR-FIXED ALUMINIUM 100uF +1-20% 6.3V PANASONIC INDUSTRIAL
ELECTROLYTIC, SURFACE-MOUNTED, SIZE 6.6 x6.6mm, ECE-V-OJA-101 P

C211 264511010 CAPACITOR-FIXED ALUMINIUM lOOUF +/-20% 6.3V PANASONIC INDUSTRIAL
ELECTROLYTIC, SURFACE-MOUNTED, SIZE 6.6 x6.6mm, ECE-V-OJA-101P

C218 263861816 CAPACITOR-FIXED CERAMIC 22pF +f-5% SOV NPO ROHM ELECTRONICS LTD
MULTILAYER, SURFACE-MOUNTED, SIZE 0805, NICKEL MCH21-5A-220-JP

C219 26386J816 CAPACITOR·FIXED CERAMIC 22pF +/-5% SOV NPO ROHM ELECTRONICS LTD
MULTILAYER, SURFACE·MOUNTED, SIZE 0805, NICKEL MCH21·SA-22O·JP

,
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C220 263861760 CAPACITOR·FIXED CERAMIC 220nF +/-10% sov X7R PHILIPS
MULTILAYER, SURFACE-MOUNTED, SIZE 1210, NICKEL 121Q.2A·22+Kg.BBC

C221 26343/438 CAPACITOR·FIXED CERAMIC 120pF +/·2% 63V N150 VISHAY COMPONENTS
SINGlELAYER, RADIAL, 2.5mm PWP, (TAPED). ROP·121·GAK·ACR·J

C222 26343/436 CAPACITOR·FIXED CERAMIC 270pF +1-2<'/..63V N750 VISHAY COMPONENTS
SINGLELAYER, RADIAL, 2.5mm PWP, (TAPED). ROU-271-GAK·ACR-J

C230 26421/152 CAPACITOR-FIXED ALUMINIUM 220uF +/-20% l6V VISHAY COMPONENTS
ELECTROLVTIC, RADIAL, 5mm PWP, 9mm MAX BODY DIA, EKS-00-CC-322-D-CO

C231 26421f152 CAPACITOR·FIXED ALUMINIUM 220uF +/-20% l6V VISHAY COMPONENTS
ELECTROLvnc, RADIAL, Smm PWP, 9mm MAX BODY DIA, EKS-OO-CC-322-D-CO

C232 26451/005 CAPACITOR-FIXED ALUMINIUM 22uF +/-20% 6.3V PANASONIC INDUSTRIAL
ELECTROLYTIC, SURFACE-MOUNTED, SIZE 4.3 x4.3mm, ECE-V-QJA-220R

C234 to 263861899 CAPACITOR·FIXED CERAMIC 100nF +1-10% SOV X7R12C1, ROHM ELECTRONICS LTO
C239 MULTILAYER, SURFACE·MOUNTED, SIZE 1206, NICKEL MCH31-5C-104-KP

C241 264211153 CAPACITOR-FIXED ALUMINIUM 470uF +1-20% 6.3V VISHAY COMPONENTS
ELECTROLYTlC, RAOlAL, 5mm PWP, 9mm MAX BODY DIA, EKS-OO-CC-347-CoCO

C242 26386/899 CAPACITOR-FIXED CERAMIC 100nF +1-10% SOV X7R12C1, ROHM ELECTRONICS LTD
MULTILAYER, SURFACE-MOUNTED, SIZE 1206, NICKEL MCH31-5C-104·KP

C243 26421!153 CAPACITOR-FIXED ALUMINIUM 470uF +/-20% 6.3V VISHAY COMPONENTS
ELECTROLYTIC, RADIAL, 5mm PWP, 9mm MAX BODY DIA, EKS·QO.CC·347·C·CO

C244 263861899 CAPACITOR-FIXED CERAMIC 100nF +1·10% SOV X7R12C1, ROHM ELECTRONICS LTD
MULTILAYER, SURFACE-MOUNTED, SIZE 1206, NICKEL MCH31-5C-104-KP

C2SO to 263861875 CAPACITOR-FIXED CERAMIC 10nF +f-10% 50V X7R/2C1, ROHM ELECTRONICS LTD
C255 MULTILAYER, SURFACE-MOUNTED, SIZE 0805, NICKEL MCH21-5C-103-KP

C260 263861816 CAPACITOR-FIXED CERAMIC 22pF +/-5% SOV NPO ROHM ELECTRONICS LTD
MULTILAYER, SURFACE·MOUNTED, SIZE 0805, NICKEL MCH21-5A-220-JP

C261 to 263431935 CAPACITOR-FIXED CERAMIC 4.7nF +!-1"10 63V NPO VISHAY COMPONENTS
C264 MULTILAYER, RADIAL, 5.08mm PWP, (TAPED). VP41-BA-472-FA

C265 263861760 CAPACITOR-FIXED CERAMIC 220nF +1-10% SOV X7R PHILIPS
MULTILAYER, SURFACE-MOUNTED, SIZE 1210, NICKEL 1210·2R·224·K9-BBC

C267 264511010 CAPACITOR-FIXED ALUMINIUM 100uF +/·20% 6.3V PANASONIC INDUSTRIAL
ELECTROLYTIC, SURFACE·MOUNTED, SIZE 6.6 x6.6mm, ECE-V-QJA-101 P

C268 26386/818 CAPACITOR-FIXED CERAMIC 33pF +/-5% SOV NPO ROHM ELECTRONICS LTD
MULTILAYER, SURFACE-MOUNTED, SIZE 0805, NICKEL MCH21 ·5A·330..JP

C26' 26386/816 CAPACITOR-FIXED CERAMIC 22pF +!-5% 50V NPO ROHM ELECTRONICS LTD
MULTILAYER, SURFACE-MOUNTED, SIZE 0605, NICKEL MCH21-5A-220-JP

C270 263431788 CAPACITOR·FIXED CERAMIC 680pF +/·5% SOV NPO ROHM ELECTRONICS LTD
MULTILAYER, SURFACE-MOUNTED, SIZE 0805, NICKEL MCH21-5A-681-JP

C271 10 26386!875 CAPACITOR-FIXED CERAMIC 10nF +1-10% SOV X7A12C1, ROHM ELECTRONICS LTD
C278 MULTILAYER, SURFACE-MOUNTED, SIZE 0805, NICKEL MCH21·5C-103·KP

C279 26386/867 CAPACITOR-FIXED CERAMIC 2.2nF +/-10% 50V X7A12C1, ROHM ELECTRONICS LTD
MULTILAYER, SURFACE-MOUNTED, SIZE 0805, NICKEL MCH21-SC-222-KP

C260 26582f426 CAPACITOR-FIXED POLYESTER 10nF +!-10% ssv 330 DUBILIER CAPACITORS
ppmtDEG.C, RAOlAL, 5mm PWP, (TAPED). MMP·10nF·K-63V·TtA

C281 265821440 CAPACITOR·FIXED POLYESTER 4.7nF +/·10% 63V 330 DUBILlER CAPACITORS
ppm/DEG.C, RAOlAL, 5mm PWP, (TAPED). MMP-4.7nF·K-63V-T/R

C282 to 26343!943 CAPACITOR-FIXED CERAMIC 10nF +f·1% SOV NPO VISHAY COMPONENTS
C287 MULTILAYER, RADIAL, 5.08mm PWP, (LOOSE OR TAPED). VP43·BA·103·FA

C288 26343/921 CAPACITOR·FIXED CERAMIC 1.2nF +/·1% 63V NPO VISHAY COMPONENTS
MULTILAYER, RADIAL, 5.08mm PWP, (TAPED). VP41-BA-122-FA

C289 263881881 CAPACITOR-FIXED CERAMIC 33nF +/-10% 50V X7R/2C1, ROHM ELECTRONICS LTD
MULTILAYER, SURFACE-MOUNTED, SIZE 1210, NICKEL MCH32-5C-333-KP

,
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C290 263861832 CAPACITOR·FIXED CERAMIC 470pF +/-5% SOV NPO ROHM ELECTRONICS LTD
MULTILAYER, SURFACE-MOUNTED, SIZE 0805, NICKEL MCH21-5A..471 ..JP

C291 2638618n CAPACITOR-FIXED CERAMIC 15nF +/-100/" SOV X7R12Cl, ROHM ELECTRONICS LTO
MULTILAYER, SURFACE-MOUNTED, SIZE 0805, NICKEL MCH21-SC-153-KP

C292 26386/875 CAPACITOR-FIXED CERAMIC 10nF +1·10% SOV X7A12Cl, ROHM ELECTRONICS LTD
MULTILAYER, SURFACE·MOUNTED, SIZE 0805, NICKEL MCH21·5C·l03-KP

C293 26386/865 CAPACITOR-FIXED CERAMIC 1.5nF +/·10% SOV X7R12Cl, ROHM ELECTRONICS LTD
MULTILAYER, SURFACE-MOUNTED, SIZE 0805, NICKEL MCH21-SC-152-KP

C294 263861863 CAPACITOR·FIXED CERAMIC lnF +1-1Q"/" SOV X7R/2Cl, ROHM ELECTRONICS LTD
MULTILAYER, SURFACE·MOUNTED, SIZE 0805, NICKEL MCH21 ..5C..l02-KP

C295 263861759 CAPACITOR-FIXED CERAMIC 22nF +/-20% SOV X7A!2C1, PHILIPS
MULTILAYER, SURFACE-MOUNTED, SIZE 1206, NICKEL 1206·2R-223·K9·BBC

C296 26386/863 CAPACITOR-FiXED CERAMiC 1nF +/-10% SOV X7R!2Cl, ROHM ELECTRONICS LTD
MULTILAYER, SURFACE-MOUNTED, SIZE 0805, NICKEL MCH21-5C-l02-KP

C297 26386/863 CAPACITOR·FIXED CERAMIC lnF +/-10% SOV X7R!2Cl, ROHM ELECTRONICS LTD
MULTILAYER, SURFACE-MOUNTED, SIZE 0805, NICKEL MCH21-5C-102-KP

C298 264511003 CAPACITOR-FIXED ALUMINIUM lOUF +/-20% 16V PANASONIC INDUSTRIAL
ELECTROLYTIC, SURFACE·MOUNTED, SIZE 4.3 xa.amm, ECE·V-1CA·l00R

C299 263861760 CAPACITOR·FIXED CERAMIC 220nF +/·10% SOV X7R PHILIPS
MULTILAYER, SURFACE-MOUNTED, SIZE 1210, NICKEL 1210-2R-224-K9-BBC

C300 26386/777 CAPACITOR-FIXED CERAMIC 47nF +/-20% 63V X7A!2C1, PHILIPS
MULTILAYER, SURFACE·MOUNTED, SIZE 1206, NICKEL 1206·2R·473-K9·BBC

C301 26366/875 CAPACITOR·FIXED CERAMIC lOnF +!·10% 50V X7R12Cl, ROHM ELECTRONICS LTD
MULTILAYER, SURFACE-MOUNTED, SIZE 0805, NICKEL MCH21-5C-l03-KP

C302 264211153 CAPACITOR-FIXED ALUMINIUM 470uF +/·20% 6.3V VISHAY COMPONENTS
ELECTROLYTIC, RADIAL, 5mm PWP, 9mm MAX BODY DIA, EKS-OO-CC-347·C.cO

C303 26451/010 CAPACITOR·FIXED ALUMINIUM l00uF +1·20% 6.3V PANASONIC INDUSTRIAL
ELECTRQlYTIC, SURFACE-MOUNTED, SIZE 6.6 x6.6mm, ECE-V-OJA-101P

C304 26421/153 CAPACITOR-FIXED ALUMINIUM 470uF +1-20010 6.3V VISHAY COMPONENTS
ELECTROlYTIC, RADIAL, 5mm PWP, 9mm MAX BODY DIA, EKS-OO-CC-347-C-CO

C305 26386/899 CAPACITOR-FIXED CERAMIC 100nF +/-10% SOV X7Rf2C1, ROHM ELECTRONICS LTD
MULTILAYER, SURFACE·MOUNTED, SIZE 1206, NICKEL MCH31-5C-l04-KP

C306 26366/899 CAPACITOR-FIXED CERAMIC 100nF +/·10% 50V X7A12Cl. ROHM ELECTRONICS LTD
MULTILAYER, SURFACE-MOUNTED. SIZE 1206. NICKEL MCH31-5C-l04-KP

C307 264511005 CAPACITOR-FiXED ALUMINIUM 22uF +/-200/0 6.3V PANASONIC INDUSTRIAL
ELECTROLYTIC, SURFACE·MOUNTED, SIZE 4.3 x4.3mm, ECE-V-OJA-220R

C306 26386/875 CAPACITOR·FIXED CERAMIC 10nF +/·10% SOV X7R!2C1, ROHM ELECTRONICS LTD
MULTILAYER, SURFACE·MOUNTED. SIZE 0805. NICKEL MCH21-5C-l03-KP

C309 26386/867 CAPACITOR-FIXED CERAMIC 2.2nF +/-10% SOV X7R!2C1, ROOM ELECTRONICS LTD
MULTILAYER, SURFACE·MOUNTED. SIZE 0805, NICKEL MCH21·5C·222·KP

C310to 26386/875 CAPACITOR·FIXED CERAMIC 1OnF +/-1 0% 50V X7R!2C1 , ROHM ELECTRONICS LTD
C314 MULTILAYER, SURFACE-MOUNTED, SIZE 0805, NICKEL MCH21-SC-103-KP

C367 26343/446 CAPACITOR-FIXED CERAMIC 180pF +/-2% 63V N750 VISHAY COMPONENTS
SINGLELAYER, RADlAL, 2,5mm PWP, (TAPED). ROU·181 ·GAK·ACR-J

C368 26343/446 CAPACITOR-FIXED CERAMIC 180pF +/-2% 63V N750 VISHAY COMPONENTS
SINGLELAYER, RADlAL, 2.5mm PWP, (TAPED). ROU-181-GAK-ACR-J

01

02

6-62

28371/494

28357/030

DIODE VOLTAGE REFERENCE, 1N825... 250mW 6.2V 5%
SOmA 2OppmfDEG.C, AXIAL, 00-7,(TAPED).

DIODE RECTIFIER, 4004...400V lA 1.2Vf@lA,
SURFACE MOUNTED, MELF, (12mmTAPE - rREEL).

PHILIPS
lN825

ROOM ELECTRONICS LTD
RLR4004-TE23C
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03 283571030 DlOOE RECTIFIER, 4004... 400V lA1.2Vf@lA, ROHM ELECTRONICS LTO
SURFACE MOUNTED, MELF, (12mmTAPE· T'REEl). RlR4OQ4-TE23C

04 283711494 DIODE VOlTAGE REFERENCE, 1N825...250mW 6.2V 5% PHILIPS
50mA20ppmJDEG.C, AXIAL, ()O.7, (TAPED). lN825

040 283831903 DIODE SMALL·SIGNAl, BAV99... DUAL, 70V l00mA 1.1VI PHILIPS
@SOmA, IN SERIES, MARKING CODE A7, SURFACE BAV99 (A71

070 283831934 DIODE SMAll-SIGNAL, lL4148", 500mW SOV 150mA WI PHILIPS
@10mA,SURFACEMOUNTED,MINI·MElF,(8mmTAPE- PMLL4148L

071 28383!936 DIODE SMALl·SIGNAl, SCHOTTKY, ll1038... 30QmW 30V SGS-THOMSON
lA a.7V!@SOOmA, SURFACE MOUNTED, MINI-MELF, (8mm TMMBAT48

010010 28383/932 DIODE PIN, HSMp·3810... 250mW l00V lA O.35pF As HEWLETT-PACKARD
Dl0S 4RO MAX@ loomA, MARKING CODE EO, LOW PROFILE, HSMp·3810·131

0106 to 28383f933 DIODE BAND SWITCHING, BAS82... 35V loomA 1.lpFMAX PHILIPS
0111 @3V,SURFACEMOUNTED,SOD·123,(8mmTAPE" BBS82

0150 to 283831936 DIODE SMAlL-SIGNAL, SCHOTTKY, LL103B...300mW 30V SGS-THOMSON
0182 lA O]VI@SoomA,SURFACEMOUNTED,MINI·MELF, (8mm TMMBAT48

0200 to 283831934 DIODE SMALL·SIGNAL, LL4148.," 500rnW SOV 150mA 1VI PHILIPS
0300 @10mA,SURFACEMOUNTED,MINI·MELF,(BmmTAPE- PMLL4148L

IC1 284691638 IC·DIGITAL ARRAY·LOGIC AMI6703-012...AUDIO AMERICAN MICROSYSTEM
SYNTHESIZER TO IFR CUSTOM SPEC, CMOS, 68 PIN, PLCC. AM167Q3-012

IC' 28469/638 IC-DIGITAL ARRAY-LOGIC AMI670s.<J12... AUDIO AMERICAN MICROSYSTEM
SYNTHESIZER TO IFR CUSTOM SPEC, CMOS, 68 PIN, PLCC. AMI6703.Q12

IC5 28461/00S IC-ANALOGUE OrA-CONVERTER 7S24... lSV 8BIT, ANALOG DEVICES LTO
BUFFERED, MULTIPLYING, REL-ACC +I·l12LSB, GAIN·ERR PM7524FS

IC6 28461roos IC·ANALOGUE DrA·CONVERTER 7524... 15V aBIT, ANALOG DEVICES LTD
BUFFERED, MULTIPLYING, REL·ACC +1·l12LSB, GAIN-ERR PM7524FS

IC7 28462f638 IC·DIGITAL FlIP·FLOPfD-TYPE 74HC7L 2 BIT, DUAL, PHILIPS
PaS EDGE TRIGGER, PLUS SET. CLEAR, CMOS-HlSPEEO, 74HC74D

IC8 284661390 IC-DIGITAL NAND-GATE 74HCOO... 2INPUT, QUAD, PHILIPS
CMQS·H/SPEED, 14PIN, SMALL·OUTlINE. 74HCOOD

IC9 284611437 IC·ANALOGUE OPERATIONAL AMP 5534... 2INPUT, PHILIPS
SINGLE, 10V 16mA LOW NOISE, 10MHz, BIPOLAR, 8 PIN, NE5534D

IC10 28461/437 IC-ANALOGUE OPERATIONAL AMP 5534_._ 'INPUT, PHILIPS
SINGLE, 10V l6mA LOW NOISE, 10MHz, BIPOLAR, 8 PIN, NE5534D

IC11 28461/413 IC·ANALOGUE OPERATIONAL AMP TL074... QUAD, JFET MOTOROLA INC.
INPUT, LOW NOISE, SLEW RATE avlus MIN, GAIN TL074CD

IC12 28461/412 IC-ANALOGUE OPERATIONAL AMP TL072... DUAl, laV MOTOROLA INC.
UNITY GAIN BNOWDTH 3MHz, OFFSET VOLTAGE 10mV, SLEW TL072CD

IC13 284611999 IC·ANALOGUE SWITCH DG441 ... QUAD, 15V SPST, TEMIC UKLTO
ON·RESISTANCE<85R, 4x NfO@LOGIC1, TTL OG441DY

IC15 284611846 IC·ANALOGUE orA-CONVERTER 7545". 15V 12 BIT, ANALOG DEVICES LTD
BUFFERED, MULTIPLYING, REL·ACC +1-1 LSB, GAIN-ERR AD7545AKR

IC16 284611846 IC·ANALOGUE D!A·CONVERTER 7545... lSV12 BIT, ANALOG DEVICES LTD
BUFFERED, MULTIPLYING, REL·ACC +1·1 LSB, GAIN·ERR AD754SAKR

IC17 284611413 IC·ANALOGUE OPERATIONAL AMP TL074... QUAD, JFET MOTOROlA INC_
INPUT, LOW NOISE, SLEW RATE 8VfuS MIN, GAIN TlO74CD

IC1a 284611845 IC·ANALOGUE SWITCH 74HC4316... QUAD, BILATERAL. PHIliPS
WITH COMMON ENABLE, CMOS·HISPEED, 16PIN, 74HC4316D

1C19 28461/495 IC·ANALOGUE AUDIO-AMPLIFIER TDA2030... SINGLE, 28V SGS-THOMSON
14W, MONOliTHIC, 5 PIN, TO·22O. TDA2030H,
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TEXAS INSTRUMENTS
TL032CD(TUBE}

NE592D8

NAT. SEMICONDUCTOR
LM1496M

DG44iDY

MOTOROLA INC.
TL074CD

46BB2-310

74HC14D

74HCOOD

74HC860

74HC13aD

74HC13aD

74HC04D

74HC377D

DG441DY

PHILIPS

PHILIPS

PHILIPS

PHILIPS

PHILIPS

PHILIPS

PHILIPS

PHILIPS

TEMIC UK LTD

ANALOG DEVICES LTD
AD7545AKR

MOTOROLA INC.
TL074CD

TEMIC UK LTD

TEMIC UK LTD

DQ4410Y

ANALOG DEVICES LTD
AD7545AKR

MOTOROlA INC.
TL074CD

ANALOG DEVICES LTD
AD7545AKR

ANALOG DEVICES LTO
PM7524FS

le·ANALOGUE D/A·CONVERTER 7545... 15V 12 BIT,
BUFFERED, MULTIPLYING, REL-ACC +/·1 lSB, GAIN-ERR

ie-ANALOGUE OPERATIONAL AMP TL074... QUAD, JFET
INPUT, LOW NOISE, SLEW RATE 8VfuS MIN, GAIN

le·ANALOGUE SWITCH 0044L QUAD, 15V SPST,
ON·RESISTANCE<85R, 4xNlO@LOGIC1,TTl

le·ANAlOGUE OPERATIONAL AMP TL074". QUAD, JFET
INPUT, LOW NOISE, SLEW RATE8V!uS MIN, GAIN

Ie-ANALOGUE SWITCH DG441... QUAD, 15V SPST,
ON-RESISTANCE<85R, 4xNIO@LOGIC1,TIL

IC-ANALOGUE D/A-CONVERTER 7545.n 15V 12 BIT,
BUFFERED, MULTIPLYING, REL-ACC +/-1 LSB, GAIN-ERR

IC·ANALOGUE OPERATIONAL AMP TLOR..QUAD, JFET
INPUT, LOW NOISE, SLEW RATE 8V1uS MIN, GAIN

IC-ANALOGUE orA-CONVERTER 754L 15V 12 BIT,
BUFFERED, MULTIPLYING, REL-ACC +/-i LSB, GAIN-ERR

IC·ANALOGUE OrA-CONVERTER 7524... i5V8 BIT,
BUFFERED, MULTIPLYING, REL-ACC +t-112LSB, GAIN-ERR

IC-ANALOGUE SWITCH oo44L QUAD, 15V SPST,
ON·RESISTANCE<85R, 4x NIO@ LOGIC 1, TIL

IC-DIGITAL FLiP-FLOPID-TYPE 74HC377... OCTAL PaS
EDGE TRIGGER WITH DATA ENABLE, CMOS·HfSPEED, 20

IC-DIGITAL DECODERfDEMULTIPLEX 74HCI38... 3 INPUT,
aBIT, SINGLE, INVERTING, 3BIT ADDRESS,

IC-DIGITAL DECODEAlDEMULTIPLEX 74HC13R..3INPUT,
8 BIT, SINGLE, INVERTING, 3BIT ADDRESS,

IC-DIGITAL INVERTER 74HCOL HEX, CMQ$.HfSPEED,
14 PIN, SMALL..QUTLINE

IC-DIGITAL FLlP-FLOPtD-TYPE 74HC37L OCTAL, POS PHILIPS
EDGE TRIGGER WITH DATA ENABLE, CMOS-HfSPEED, 20 74HC377D

IC-ANALOGUE VOLTAGE·REGULATOR 78L05AC...5V +/·5%, NAT. SEMICONDUCTOR
POSITIVE, LINEAR, BIPOLAR, aPIN, SMALL·OUTLINE. LM78L05ACM

IC·ANALOGUE VOLTAGE-REGULATOR 79LOSAC... 5V 100mA NAT. SEMICONDUCTOR
NEGATIVE, LINEAR, 5% REGULATION, MONOLITHIC, a LM79L05ACM

IC·ANALOGUE OPERATIONAL AMP TL072m DUAL, 1av MOTOROLA INC.
UNITY GAIN BNDWDTH 3MHz, OFFSET VOLTAGE 10mV, SLEW TL072CD

lC·ANALOGUE VOICE-AMPLIFIER SL6270C... SINGLE, 9V
5mA GAIN CONTROLLED PREAMPLIFIER, CMOS, 8 PIN,

IC·ANALOGUE VIDEO DIFF AMPLiFIER 592... 2INPUT,
SINGLE, 8V BANDWDTH·x1120MHz TVP, GAIN 0TO 400,

IC-ANALOGUE MODULATRJDEMOOULATOA 1496...30V
BALANCED, SUPPRESSION SOdB@10MHz,3dBSIGNAL

IC·ANALOGUE OPERATIONAL AMP TBAI20Um FM-IF WITH
DEMODULATOR, BIPOLAR, 14 PIN, DUAL-IN-LINE.

IC-ANALOGUE OPERATIONAL AMP TL032... DUAL, i5V
UlGAIN BANDWOTH 1.1MHz, OFFSET VOLTAGE 2.0mV, SLEW

IC-DIGITAL NAND-GATE 74HCOO... 2INPUT, QUAD,
CMOS·HISPEED, 14 PIN, SMALL-OUTLINE.

IC-DIGITAL EXCLUSIVE·OR 74HC86... 2 INPUT, QUAD,
CMOS-HfSPEED, 14 PIN, SMALL·OUTLiNE.

IC-DIGITALINVERTER 74HC14... HEX, SCHMITI-TRIGGER
OPERATION, CMOS·HfSPEED, 14PIN, SMALL.()UTLINE.

IC20 28461!846

IC21 28461/413

IC22 28461/999

IC23 28461f413

IC24 28461/999

IC25 284611846

IC26 28461/413

IC27 26461f846

lC28 284611005

IC29 26461/999

esc 28462/157

IC52 284651055

lG53 28465/055

IC54 28469/057

le5510 28462/157
ese

lC60 284611774

IC61 28461/780

le70 284611412

IC71 28461f421

IGlOO 284611431

lel01 284611844

IC102 284611050

IC103 28461/459

lelO4 28466/390

IC105 284661414

IC106 284691032

,
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IC107 28468/325 le-OIGITAL FlIp·FLOP/MONOSTABLE 74HC4538... DUAL, PHILIPS
RETRIGGERABlE, PRECISION, IW"O.7RC, CMOS-Hf$PEED, 74HC4538D

IC10S 28461/413 Ie-ANALOGUE OPERATIONAL AMP TL074...QUAD, JFET MOTOROLA INC.
INPUT, LOW NOiSE, SLEW RATE BY/uS MiN, GAIN TL074CO

IC109 28461/845 Ie-ANALOGUE SWITCH 74HC4316... QUAD, BILATERAL, PHILIPS
WITH COMMON ENABLE, CMOS-HJSPEED, 16 PIN, 74HC4316D

IC110 284611845 ie·ANALOGUE SWITCH 74HC4316...QUAD, BILATERAL, PHILIPS
WITH COMMON ENABLE, CMOS-HISPEED, 16PIN, 74HC4316D

IC200 28461/411 ie·ANALOGUE OPERATIONAl AMP TLO?l ...SINGLE, JFET MOTOROLA INC.
INPUT, LOW NOISE, 8 PIN, SMAlL·OUTLINE. nonce

IC2Ql 28461/411 IC-ANALOGUE OPERATIONAL AMP TL07l." SINGLE, JFET MOTOROLA INC.
INPUT, LOW NOISE, 8PIN, SMALL-OUTLINE. TL071CD

IC202 28461/806 IC-ANAlOGUE OPERATIONAL AMP OP-249...DUAL, ANALOG DEVICES LTD
PRECISION HI SPEED, SmllNG TIME-l.2uS, GAIN OP,249GS

IC203 28461/437 IC-ANALOGUE OPERATIONAL AMP 5534...2 INPUT, PHILIPS
SINGLE, 10V 16mA LOW NOISE, 10MHz, BIPOLAR, 8PIN, NE5534D

IC204 284611412 IC·ANALOGUE OPERATIONAl AMPTL072...DUAL, 18V MOTOROLA INC.
UNITY GAIN BNDWDTH 3MHz, OFFSET VOlTAGE 10mV, SLEW TL072CD

IC20S 28461/411 IC-ANALOGUE OPERATIONAL AMP TL071." SINGLE, JFET MOTOROLA INC.
INPUT, LOW NOISE, 8PIN, SMALL·OUTlINE. TL071CD

IC206 28461/459 IC·ANALOGUE OPERATIONAL AMP TL032...DUAL, 15V TEXAS INSTRUMENTS
U/GAIN BANDWDTH 1.1MHz, OFFSET VOLTAGE 2.0mV, SLEW TL032CDiTUBEI

IC207 28461/459 IC·ANALOGUE OPERATIONAL AMP TL032...DUAL, 15V TEXAS INSTRUMENTS
UlGAIN BANDWDTH 1.1MHz, OFFSET VOLTAGE 2.0mV, SLEW TL032CDiTUBEI

IC20B 28461/413 IC·ANALOGUE OPERATIONAL AMP TL074... QUAD. JFET MOTOROLA INC.
INPUT, LOW NOISE, SLEW RATE BV/uS MIN, GAIN TL074CD

IC209 28461/412 IC·ANALOGUE OPERATIONAL AMP TL072...DUAL, 18V MOTOROLA INC.
UNITY GAIN BNDWDTH 3MHz, OFFSET VOLTAGE 10mV, SLEW TL072CD

IC210 284611029 IC-ANALOGUE SWITCH 00211...QUAD, 15V SPST, ANALOG DEVICES LTD
ON-RESISTANCE <175A, m COMPATIBLE, CMOS, 16PIN, A00211AKR

lC211 284611999 IC-ANALOGUE SWITCH DG441... QUAD, 15V SPST. TEMICUK LTO
ON-RESISTANCE<85R, 4xNIO@LOGIC1, TTL DG441DY

lC212 284611999 IC-ANALOGUE SWITCH 00441... QUAD, 15V SPST, TEMIC UK LTD
ON·RESISTANCE<85R, 4xNIO@LOGIC1, TTL DG441DY

IC213 284611029 IC·ANALOGUE SWITCH 00211...QUAD, 15V SPST, ANALOG DEVICES LTD
ON-RESISTANCE <175R, m COMPATIBLE, CMOS, 16PIN, ADG211AKR

1C214 284811029 IC·ANALOGUE SWITCH 0021 1... QUAD, 15V SPST, ANALOG DEVICES LTD
ON·RESISTANCE <175R, TTL COMPATIBLE, CMOS, 16PIN, ADG211AKR

IC215 284611845 IC·ANALOGUE SWITCH 74HC4316...QUAD, BILATERAL, PHILIPS
WITH COMMON ENABLE, CMOS·HlSPEED, 16 PIN, 74HC4316D

IC216 28461/029 Ie,ANALOGUE SWITCH D021 1... QUAD, 15V SPST, ANALOG DEVICES LTD
ON-RESISTANCE <175R, TTL COMPATIBLE, CMOS, 16PIN, ADG211AKR

IC217 284611029 IC·ANALOGUE SWITCH DG211... QUAD, 15V SPST, ANALOG DEVICES LTD
ON-RESISTANCE <175R, TTL COMPATIBLE, CMOS, 16 PIN, ADG211AKR

IC218 284611845 IC-ANALOGUE SWITCH 74HC4316n. QUAD, BILATERAL, PHILIPS
WITH COMMON ENABLE, CMOS-HISPEED, 16PIN, 74HC43160

IC219 284611845 IC·ANALOGUE SWITCH 74HC4316...QUAD, BILATERAL, PHILIPS
WITH COMMON ENABLE, CMOS·H/SPEED, 16PIN, 74HC4316D

IC220 28461/413 IC-ANALOGUE OPERATIONAL AMP TL074...QUAD, JFET MOTOROLA INC.
INPUT, LOW NOISE, SLEW RATE 8V/uS MIN, GAIN TL074CD

IC221 284611053 IC·ANALOGUE FILTER TLC04...LOW PASS 4th ORDER TEXAS INSTRUMENTS
SWITCHED CAPACITOR, BUTTERWORTH, CUT OFF TO 40KHz, TLC04CP

,
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IC222 28469/543 Ie-DIGITAL COUNTER 74HC390... 4BIT, DUAL, DECADE PHILIPS
RIPPLE, CMOS-HfSPEED, 16PIN, SMALL-OUTLINE 74HC390D

IC223 28469/543 le·DIGITAL COUNTER 74HC390", 4 BIT, DUAL, DECADE PHILIPS
RIPPLE, CMOS-HiSPEED, 16 PIN, SMALL·OUTLINE 74HC390D

IC224 28461/837 le·ANAlOGUE PHASE-LOCKED·lOOP 74HC4046A...MAX Vco PHILIPS
OPERATING FREQUENCY 12MHz, CMOS-H/SPEED, 16 PIN, 74HC4046AD

lC225 28466i390 le·DIGITAl NAND-GATE 74HCOO...2 INPUT, QUAD, PHILIPS
CMOS-HiSPEED, 14 PIN, SMALL-OUTlINE_ 74HCQOD

IC226 28464/175 Ie-DIGITAL COUNTER 74HC19L 4BIT, SINGLE, PHILIPS
BINARY UP/DOWN, SYNCHRONOUS, PRESETIABLE, 74HC1910

IC227 28464/175 Ie-DIGITAL COUNTER 74HC19L. 4 BIT, SINGLE, PHiLIPS
BINARY UP/DOWN, SYNCHRONOUS, PRESETIABLE, 74HC191D

IC228 28461/412 IC-ANALOGUE OPERATIONAL AMP TL072... DUAL, 18V MOTOROLA INC_
UNITY GAIN BNDWDTH 3MHz, OFFSET VOLTAGE 10mV, SLEW TL072CD

IC229 28461/437 IC-ANALOGUE OPERATIONAL AMP 5534... 2INPUT, PHILIPS
SINGLE, 10V 16mA LOW NOISE, 10MHz, BIPOLAR, 8PIN, NE5534D

IC230 284661393 IC-DIGITAL NAND-GATE 74HC132..,2 INPUT, QUAD, PHILIPS
SCHMm TRIGGER, CMOS-HISPEED, 14 PIN, 74HC132D

IC231 28461/493 IC-ANALOGUE AUDIO-AMPLIFIER LM386... 2 INPUT, NAT_ SEMICONDUCTOR
SINGLE, 5V 4mA 325mW OUTPUT, 300KHz BANDWIDTH, LM386M-1

IC251 284651055 IC-DIGITAL DECODEAIOEMULTIPLEX 74HC138...3 INPUT, PHILIPS
8 BIT, SINGLE, INVERTING, 3 BIT ADDRESS, 74HC138D

IC25210 28462/157 IC-DIGITAL FLiP-FLOP/D-TYPE 74HC3n... OCTAL, POS PHILIPS
IC257 EDGE TRIGGER WITH DATA ENABLE, CMOS-HISPEED, 20 74HC3nD

IC258 284651056 IC·DIGITAL DECODEAIOEMULTIPLEX 74HC139... 2INPUT, PHILIPS
4BIT, DUAL, INVERTING, 1BIT ADDRESS, 74HC139D

IC259 284661390 IC-DIGITAL NAND-GATE 74HCOO... 2INPUT, QUAD, PHILIPS
CMOS-HISPEED, 14 PIN, SMALL-OUTLINE 74HCOOD

1C301 284671101 IC-MICRO CONTROLLER, 82C54... PROGRAMMABLE HARRIS SEMICONDUCTOR
INTERVAL TIMER, SMHz, CMOS, 28 PIN PLCC. CS82C54

IC302 284691095 IC-DIGITAL BUFFER/LINE-DRIVER 74HC126... QUAD, PHILIPS
TRI-STATE, HIGH ENABLE, CMOS-HfSPEED, 14 PIN, 74HC126D

IC303 284661241 IC-DIGITAL NOR-GATE 74HCOL 2INPUT, QUAD, PHILIPS
CMOS-H/SPEED, 14 PIN, SMALL-OUTliNE 74HC02D

1C304 284641184 IC-DIGITAL COUNTER 74HC161 ... 4 INPUT, 4BIT, PHILIPS
SINGLE, BINARY, PRESETIABLE, SYNCHRONOUS, 74HC161D

1C310 284691052 IC-DIGITAL BUFFER 74HC365... HEX, TRI·STATE, PHILIPS
NON-INVERTING, CMOS-H/SPEED, 16 PIN, 74HC365D

11 23642/555 INDUCTOR-FIXED 10uH +/- 10% COATED-LACQUER, MEGGITT ELECTRONICS
MINIATURE, 470mA OR9 MAX, 45 Q@7.9 MHz, 45 MHz Cl1-406181275201006

l52 236421909 WOUND-PART INDUCTOR, WIDEBAND HF CHOKE, BEAD-CORE, PHILIPS
4B1 GRADE MATERIAL, 2.5 TURNS, TINNED COPPER WIRE. 4312-020-36700

1150 23642/528 INDUCTOR-FIXED 47uH +/- 5% EPOXY-MOULD, 60mA 7R MEGGlTI ELECTRONICS
MAX, 30 Q@2.52MHz, 15 MHz SRF, SURFACE MOUNTED, 3612-T-47o-J

1160 23642/528 INDUCTOR·FIXED 47uH +1- 5% EPOXY-MOULD, 60mA 7R MEGGm ELECTRONICS
MAX, 30 Q@2.52 MHz, 15 MHz SRF, SURFACE MOUNTED, 3612-T-470-J

l161 23642/719 INDUCTOR-FIXED 220uH +/- 5% EPOXY-MOULD, 50mA 21 R MEGGlTI ELECTRONICS
MAX, 20 Q@0.796MHz, 7MHz SRF, SURFACE MOUNTED, 3612-T-221-J

1162 23642/526 INDUCTOR-FIXED 470uH +/- 10% EPOXY-MOULD, 62mA 26R MEoom ELECTRONICS
MAX, 40 Q@0.796MHz, 3MHz SRF, SURFACE MOUNTED, 3613-T-471-K
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L180 236421524

l23010 236421701
l232

PLN 23444/334

INDUCTOR-FIXED 1mH +1- 10% EPOXY-MOULD, 30mA 40R
MAX, 30 Q@0252MHz, 2.5 MHz SRF, SURFACE

INDUCTOR·F1XED22uH f!' 5% EPOXY·MOULD. 320mA lR
MAX, 30 Q@7.9$MHz, 75 MHz SRF, SURFACE MOUNTED,

CONNECTOR-RF 5MB-TYPE MALE, RECEPTACLE, 50 OHMS,
PCB·MOUNTlNG, NICKEL PLATED BODY.

MEOOITI ELECTRONICS
3613-T·102·K

MEGGm ELECTRONICS
3612·T·2R2·J

ITT CANNON (UK)
051·051·0000-C90

Rl 248111168 RESISTOR-FIXED METAL-FILM 6l9A+/-1% 250mW 200V VI$HAY COMPONENTS
50 ppmIDEG.C, SURFACE MOUNTED, SIZE MINI·MElF, SMM0204-619R·1 %5Oppm

R2 25748/566 RESISTOR·VARIABlE CERMET UNEAR, 10K 10% SOOmW MEGGITI ELECTRONICS
20QV 100 ppmJDEG.C, MULTI·TURN, VERTICAL-PCB, 4290W404/8f06411f103

R4 24811/607 RESISTOR-FIXED METAL-FILM 20K +/- 0.1% 250mW 200V VISHAY COMPONENTS
15 ppmlDEG.C, SURFACE MOUNTED, SIZE MINI·MELF, SMM0204-20KO-0.l%-15

RS 24811/602 RESISTOR·FIXED METAL-FILM 10K +f·0.1% 250mW 200V VISHAY COMPONENTS
15 ppm/DEG.C, SURFACE MOUNTED, SIZE MINI-MELF, SMM0204-1OKQ-O.l %-15

AS 24811f602 RESISTOR-FIXED METAL·FILM 10K +/- 0.1% 250mW 200V VISHAY COMPONENTS
15 ppmlDEG.C, SURFACE MOUNTED, SIZE MINI-MELF, SMM0204-10KQ-0.l%-15

R7 24811/187 RESISTOR-FIXED METAL-FILM 3K92 +1-1% 250mW 200V VISHAY COMPONENTS
50 ppm/DEG.C, SURFACE MOUNTED, SIZE MINI-MELF, SMM0204-3K92-1o/oSOppm

RS 24811/189 RESISTOR-FIXED METAL·FILM 4K75 +/·1% 250mW 200V VISHAY COMPONENTS
50 ppm/DEG.C, SURFACE MOUNTED, SIZE MINI-MELF, SMM0204-4K75-1o/oSOppm

R9 24811/189 RESISTOR-FIXED METAL-FILM 4K75 +1-1% 250mW 200V VISHAY COMPONENTS
50 ppm/DEG.C, SURFACE MOUNTED, SIZE MINI-MELF, SMM0204-4K75-1 %5Oppm

R10la 24811/197 RESISTOR-FIXED METAL-FILM 10K +/- 1% 250mW 200V 50 VISHAY COMPONENTS
R1S ppm/DEG.C, SURFACE MOUNTED, SIZE MINI-MELF, (8mm SMM02Q4-.1 OK-1o/oSOppm

R16 248111227 RESISTOR-FIXED METAL-FILM 1$2K +1· 1% 250mW 200V VISHAY COMPONENTS
50 ppm/DEG.C, SURFACE MOUNTED, SIZE MINI-MELF, SMM0204-1$2K-l %5Oppm

Rll 24811/226 RESISTOR·FIXED METAL-FILM 162K +1-1% 250mW 200V VISHAY COMPONENTS
50 ppm/DEG.C, SURFACE MOUNTED, SIZE MINI-MELF, SMM0204-162K-l %5Oppm

R1S 24811/173 RESISTOR-FIXED METAL-FILM 1K +1-1% 250mW 200V 50 VISHAY COMPONENTS
ppm/DEG.C, SURFACE MOUNTED, SIZE MINI-MELF, (8mm SMM0204-1 KO-l %·50ppm

R19 24811/141 RESISTOR-FIXED METAL-FILM 47R5 +1- 1% 250mW 200V VISHAY COMPONENTS
50 ppm/DEG.C, SURFACE MOUNTED, SIZE MINI·MELF, SMM0204-47R5-1%50ppm

R20 24811/602 RESISTOR-FIXED METAL-FILM 10K +f- 0.1% 250mW 200V VISHAY COMPONENTS
15ppm/DEG.C, SURFACE MOUNTED, SIZE MINI-MELF, SMM0204-1 OKQ-O.1 %·15

R21 24753J395 RESISTOR-FIXED METAL-FILM lK07 +f-0.5% 250mW 200V VISHAY COMPONENTS
50 ppm/DEG.C, AXIAL, (LOOSE OR TAPED). EE1Q-1K07-D-T-2

R22 24811/125 RESISTOR-FIXED METAL·FILM 10R +/- 1% 250mW 200V 50 VISHAY COMPONENTS
ppmIDEG.C, SURFACE MOUNTED, SIZE MINI-MELF, (8mm SMM0204·1OR-l %-50ppm

R23 24811/125 RESISTOR-FIXED METAL-FILM lOR +f-1%250mW200V 50 VISHAY COMPONENTS
ppmfDEG.C, SURFACE MOUNTED, SIZE MINI-MELF, (8mm SMM0204-1 OR·1%·50ppm

R24 247531626 RESISTOR-FIXED METAl·FILM 2K +/- 0.5% 250mW 200V VISHAY COMPONENTS
50 ppmlDEG.C, AXIAL, (TAPED). EE.l0-2KO-D-T-2

R2S 24753/395 RESISTOR-FIXED METAL-FILM lK07 +1- 0.5% 250mW 200V VISHAY COMPONENTS
50 ppmlDEG.C, AXIAL, (LOOSE OR TAPED). EE.10-1 K07-D-T-2

R26 248111602 RESISTOR-FIXED METAL-FILM 10K +1· 0.1% 250mW 200V VISHAY COMPONENTS
15 ppmlDEG.C, SURFACE MOUNTED. SIZE MINI·MELF, SMM0204-1 aKa-a.l %-15
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R27 24811/149 RESISTOR·FIXED METAL-FILM l00R +/-1%250mW 200V VISHAY COMPONENTS
50 ppmJOEG,C, SURFACE MOUNTED, SIZE MINI-MElF, SMM0204·1 QOR·' %50ppm

R28to 24811/173 RESISTOR·FIXED METAL-FILM lK +/·1%250mW 200V 50 VISHAY COMPONENTS
R33 ppmlDEG.C. SURFACE MOUNTED, SIZE MINI·MElF, (8mm SMM0204-1 KG·j %-5Oppm

R34 248111607 RESISTOR·FIXED METAL-FILM 20K +/- O.1%250mW 200V VISHAY COMPONENTS
15 ppmJOEG.C, SURFACE MOUNTED, SIZE MINI·MElF, SMM02Q4-.20K{}O.1%·15

R35 248111602 RESiSTOR·FIXED METAL·FILM 10K +{. O.1%250mW 200V VISHAY COMPONENTS
15 ppmIOEG.C. SURFACE MOUNTED, SIZE MINI-MElF, SMM0204-1 OKo-a.l %·15

R36 246111602 RESISTOR-FIXED METAL-FILM 10K +/- O.1%250mW 200V VISHAY COMPONENTS
15 ppmlDEG.C. SURFACE MOUNTED, SIZE MINI·MElF, SMM0204-1 OKO-O.l %-15

R37 248111187 RESISTOR-FIXED METAL·FILM 3K92 +/. 1% 250mW 200V VISHAY COMPONENTS
50 ppmlDEG.C. SURFACE MOUNTED, SIZE MINI·MElF, SMM0204-3K92-1%5Oppm

R36 24811/197 RESISTOR-FIXED METAL-FILM 10K +/-1% 250mW 200V 50 VISHAY COMPONENTS
ppm!DEG.C, SURFACE MOUNTED, SIZE MINI·MELF, (8mm SMM0204-1 OK-1 %50ppm

R36 24811/197 RESISTOR-FIXED METAL·FILM 10K +/. 1% 250mW 200V 50 VISHAY COMPONENTS
ppmJDEG.C, SURFACE MOUNTED, SIZE MINI-MELF, (8mm SMM0204-1 OK-1 %50ppm

R'O 24811/189 RESISTOR·FIXED METAL-FILM 4K75 +/- 1% 250mW 200V VISHAY COMPONENTS
50 ppmlDEG.C, SURFACE MOUNTED, SIZE MINI·MELF, SMM0204-4K75-1%5Oppm

R41 24811/197 RESISTOR-FIXED METAL·FILM 10K +/. 1% 250mW 200V 50 VISHAY COMPONENTS
ppmJOEG.C, SURFACE MOUNTED, SIZE MINI-MELF, (8mm SMM0204-1 OK·1 %50ppm

R'2 24753/624 RESISTOR·FIXED METAL-FILM lK +/- 0.5% 250mW 200V VISHAY COMPONENTS
50 ppm/OEG.C, AXIAL, (TAPED). EE.l0-l KQ.-D-T-2

R43 24753/360 RESISTOR·FIXED METAL·FlLM lK05 +/. 05% 250mW 200V VISHAY COMPONENTS
50 ppm/DEG.C, AXIAL, (TAPED). EE.l0-1K05-D-T·2

R4410 24811/602 RESISTOR-FIXED METAL-FILM 10K +/- 0.1% 250mW 200V VISHAY COMPONENTS
R46 15ppmlDEG.C, SURFACE MOUNTED, SIZE MINI·MELF, SMM0204·1 OKQ.-O.l %-15

R'7 24811/195 RESISTOR·FIXED METAL·FILM 8K25 +/. 1% 250mW 200V VISHAY COMPONENTS
50 ppm/DEG.C, SURFACE MOUNTED, SIZE MINI-MELF, SMM0204-8K25'1"105Oppm

R48 24753/673 RESISTOR-FIXED METAL-FILM 4K22 +1- 0.5% 250mW 200V VISHAY COMPONENTS
50 ppm/DEG.C, AXIAL, (TAPED). EE.l0·4K22-D·T·2

R48 24811/607 RESISTOR-FIXED METAL-FILM 20K +/- 0.1% 250mW 200V VISHAY COMPONENTS
15 ppm/DEG.C, SURFACE MOUNTED, SIZE MINI·MELF, SMM0204-20KO·0.l%-15

R50 24811/165 RESISTOR·FIXED METAL-FILM 475R +/. 1% 250mW 200V VISHAY COMPONENTS
50 ppmlDEG.C, SURFACE MOUNTED, SIZE MINI-MELF, SMM0204-475R·l%50ppm

,j

AS1 24811/153 RESISTOR-FIXED METAL-FILM 150R +/- 1% 250mW 200V VISHAY COMPONENTS
50 ppmlDEG.C, SURFACE MOUNTED, SIZE MINI-MELF, SMM0204·150R-1O/05Oppm

R52 24753/541 RESISTOR·FlXED METAL·FILM 75K +/. 0.5% 250mW 200V VISHAY COMPONENTS
50 ppmlDEG.C, AXIAL, (TAPED). EE.10·75K·D·T-2

R54 24753/600 RESISTOR-FIXED METAL-FILM 12K4+/- 0.5% 250mW 200V VISHAY COMPONENTS
50 ppmlDEG.C, AXIAL, ILooSE OR TAPED). EE.1Q.-12K4-D-T-2

R55 24753/627 RESISTOR-FIXED METAL-FILM 4K02 +/. 0.5% 250mW 20QV VISHAY COMPONENTS
50 ppmlDEG.C, AXIAl (TAPED). EE.104K02-D·T-2

R56 247531612 RESISTOR-FIXED METAL-FILM 5Kl1 +1- 0.5% 250mW 200V VISHAY COMPONENTS
50 ppmlDEG.C, AXIAL, (LOOSE OR TAPED). EE.10-5Kll-D-T-2

R57 24811/181 RESISTOR·FIXED METAL-FILM 2K21 +/·l%250mW 200V VISHAY COMPONENTS
50 ppmJDEG.C, SURFACE MOUNTED, SIZE MINI·MELF, SMM0204·2K21·1 %5Oppm

R56 24811/200 RESISTOR-FIXED METAl-FILM 13K +/·1% 250mW 200V 50 VISHAY COMPONENTS
ppmJDEG.C, SURFACE MOUNTED, SiZE MINI·MELF, (8mm SMM0204-13K-1o/05Oppm

AS9 24811/198 RESISTOR-FIXED METAL-FILM 11K+/.1%250mW 200V 50 VISHAY COMPONENTS
ppmJOEG.C, SURFACE MOUNTED, SIZE MINI-MELF, (8mm SMM0204-11 K-1 %5Oppm

R60 24811/169 RESISTOR-FIXED METAL-FILM 681R +/- 1% 250mW 200V VISHAY COMPONENTS
50 ppmlDEG.C, SURFACE MOUNTED, SIZE MINI·MElF, SMM0204-681a-t%50ppm

,
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Clr. IFApart Descrlption Manufacturer Manufacturer's
Ref. number partnumber

Audio processor board 81/1 (eootd.)

R61 25748/566 RESlSTOR·VARIABLE CERMET LINEAR, 10K 10% 500mW MEGGITI ELECTRONICS
200V 100 ppmtDEG.C, MULTI-TURN, VERTICAL"PCB, 4290W404!810641111 03

R62 24811/197 RESISTOR-FIXED METAL-FILM 10K +/- 1% 250mW 200V 50 VISHAY COMPONENTS
ppmiDEG.C, SURFACE MOUNTED, SIZE MINI-MELF, (8mm SMM0204·' OK·' %50ppm

R63 248111197 RESISTOR·FIXED METAL-FILM 10K +/.1% 250mW 200V 50 VISHAY COMPONENTS
ppmiDEG.C, SURFACE MOUNTED, SIZE MINI·MELF, (8mm SMM0204·, OK·' %50ppm

A64 to 246111205 RESISTOR-FIXED METAL-FILM 22K1 +/- 1% 250mW 200V Vl$HAY COMPONENTS
R66 50 ppmJOEG.C. SURFACE MOUNTED. SIZE MINI·MELF, SMM0204·22K1-1%5Oppm

R6? 24811/165 RESISTOR·FIXED METAL-FILM 475R +1- 1% 250mW 200V VISHAY COMPONENTS
50 ppmlOEG.C, SURFACE MOUNTED, SIZE MINI·MELF, SMM0204475R·l%50ppm

R68 24611/165 RESISTOR-FIXED METAL-FILM 475R +/·1% 250mW 200V VISHAY COMPONENTS
50 ppmfOEG.C, SURFACE MOUNTED, SIZE MINI-MELF, SMM0204-475R-l%50ppm

R69 248111205 RESISTOR-FIXED METAL-FILM 22Kl +1-1% 25OmW200V VISHAY COMPONENTS
50 ppm/DEG.C, SURFACE MOUNTED, SIZE MINI·MELF, SMM0204-22Kl·1%50ppm

R70 248111209 RESISTOR-FIXED METAL-FILM 33K2 +/- 1% 250mW 200V VISHAY COMPONENTS
50 ppmfDEG,C, SURFACE MOUNTED, SIZE MINI-MELF, SMM0204-33K2-1 %.50ppm

R71 248111199 RESISTOR-FIXED METAL-FILM 12Kl +1-1% 250mW 2QOV VISHAY COMPONENTS
50 ppmIDEG.C, SURFACE MOUNTED, SIZE MINI-MELF, SMM0204·12Kl ·1 %50ppm

Rn 24811/213 RESISTOR-FIXED METAL-FILM 47K5 +/- 1% 250mW 200V VISHAY COMPONENTS
50 ppmJDEG.C, SURFACE MOUNTED, SIZE MINI-MELF, SMM020447K5·1O/..50ppm

R73 248111213 RESISTOR-FIXED METAL-FILM 47K5 +/- 1% 250mW 200V VISHAY COMPONENTS
50 ppmIDEG,C, SURFACE MOUNTED, SIZE MINI-MELF, SMM020447K5-1 %50ppm

R74 248111205 RESISTOR-FIXED METAL-FILM 221<1 +/- 1% 250mW 200V VISHAY COMPONENTS
50 ppmJDEG.C, SURFACE MOUNTED, SIZE MINI·MELF, SMM0204-22Kl-1 %50ppm

Rn 248111205 RESISTOR-FIXED METAL-FILM 22K1 +/- 1% 250mW 200V VISHAY COMPONENTS
50 ppmfOEG.C, SURFACE MOUNTED, SIZE MINI-MELF, SMM0204-22K1-1 %5Oppm

R?B 248111173 RESISTOR·FIXED METAL·FILM 1K +/- 1% 250mW 200V 50 VISHAY COMPONENTS
pprrVDEG.C, SURFACE MOUNTED, SIZE MINI-MELF, (8mm SMM0204·1 KQ-1%-5Oppm

R79 246111245 RESISTOR-FIXED METAL-FILM 1M +/.1% 250mW 200V 50 VISHAY COMPONENTS
ppm/DEG.C, SURFACE MOUNTED, SIZE MINI-MELF, (8mm SMM0204-1 MO·l%50ppm

RBO 24811/221 RESISTOR-FIXED METAL-FILM lOOK +/-1% 250mW 2QOV VISHAY COMPONENTS
50 ppmlOEG.C, SURFACE MOUNTED, SIZE MINI-MELF, SMM0204-1OOK-l %5Oppm

AS1 24811/189 RESISTOR·FIXED METAL-FILM 4K75 +/- 1% 250mW 200V VISHAY COMPONENTS
50 ppmIDEG.C, SURFACE MOUNTED, SIZE MINI·MELF, SMM02044K75·l%5Oppm

R82 248111208 RESISTOR-FIXED METAL-FILM 301<1 +/. 1% 250mW 200V VISHAY COMPONENTS
50 ppmlOEG.C, SURFACE MOUNTED, SIZE MINI-MELF, SMM0204-30K1-1 %5Oppm

R83 25711/643 RESISTOR·VARIABLE CERMET LINEAR, 50K 10% 500mW VISHAY COMPONENTS
200V 150 ppmIOEG.C, SINGLE-TURN, HORIZONTAL-PCB, TYA-50K-l0%

ROO 256851418 THERMISTOR POSlTIVE-TC DISC, 7.4mm 2R67@20 BOURNS ELECTRONICS
DEG.C, 400mW 5mm PWP, FAULT VOLTAGE 6OV, TRIP MF·R020

AS1 256851418 THERMISTOR PO$ITIVE-TC DISC, 7.4mm 2R67@20 BOURNS ELECTRONICS
DEG.C, 400mW 5mm PWP, FAULT VOlTAGE 60V, TRIP MF-R020

R1QO 24611/157 RESISTOR-FIXED METAL-FILM 221R +/-1% 250mW 200V VISHAY COMPONENTS
50 ppmfOEG.C, SURFACE MOUNTED, SIZE MINI·MELF, SMM0204-221 R·1%5Oppm

Rl0l 24811/157 RESISTOR·FIXED METAL·FILM 221 R+1· 1% 250mW 200V VISHAY COMPONENTS
50 ppmlOEG.C, SURFACE MOUNTED, SIZE MINI-MELF, SMM02Q4.221 R-1%5Qppm

R102 24811/149 RESISTOR-FIXED METAL-FILM 100R +/. 1% 250mW 200V VISHAY COMPONENTS
50 ppmIDEG.C, SURFACE MOUNTED, SIZE MINI-MELF, SMM0204-1 00R·1 %50ppm

R103 24811/181 RESISTOR-FIXED METAL-FILM 2K21 +1- 1% 250mW 200V VISHAY COMPONENTS
50 ppmJOEG.C. SURFACE MOUNTED. SIZE MINI·MELF, SMM0204-2K21-1%5Oppm

R104 24611/173 RESISTOR-FIXED METAL-FILM 1K+/- 1% 250mW 200V 50 VISHAY COMPONENTS
ppm/DEG.C, SURFACE MOUNTED, SIZE MINI·MELF, {8mm SMM0204-1 KQ-l %-50ppm

,
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elf. IFA part
Ref. number

Description Manufacturer Manufacturer's
part number

Audio processor board BIll (conld.)

Rl05 24811/181 RESISTOR-FIXED METAL-FILM 2K21 +/-1%250mW 200V VISHAY COMPONENTS
50 ppmJDEG.C, SURFACE MOUNTED, SIZE M1NI-MELF, SMM0204·2K21 "1 %50ppm

R'06 248111149 RESISTOR·FIXED METAL-FILM IGOR +/- 1% 250mW 20QV VISHAY COMPONENTS
50 ppmJDEG.C, SURFACE MOUNTED, SIZE MINI·MELF, SMM0204·100R-l"1<>5Oppm

RIO? 248111173 RESISTOR·FIXED METAL-FILM lK +/-1%25QmW 200V 50 VISHAY COMPONENTS
ppmlDEG.C, SURFACE MOUNTED, SIZE MINI·MElF, (8mm SMM0204-1 KG-1 %-SOppm

Rl06 24811{181 RESISTOR·FIXED METAL-FILM 2K21 +/- 1% 250mW 200V VI$HAY COMPONENTS
50 ppmlDEG.C, SURFACE MOUNTED, SIZE MINJ·MELF, SMM02Q4---2K21·1 %50ppm

Rl09 24$11/181 RESISTOR·FIXED METAL-FILM 2K21 t/-1% 250mW 200V VISHAY COMPONENTS
5{)ppmiDEG.C, SURFACE MOUNTED, SIZE MIN'·MELF, SMM0204-2K21-1 %5Oppm

R110 248111189 RESISTOR·FIXED METAL-FILM 4K75 +/- 1% 2SOmW 200V VISHAY COMPONENTS
50 ppm/DEG.C, SURFACE MOUNTED, SIZE MINI~MELF, SMM02044K75·1 %5Oppm

R111 24811/173 RESISTOR-FIXED METAL-FILM 1K +/- 1% 250mW 200V 50 VISHAY COMPONENTS
ppmlDEG.C, SURFACE MOUNTED, SIZE MINI-MELF, (8mm SMM0204-1KO·l %·5Oppm

R11210 24811/189 RESISTOR-FIXED METAL-FILM 4K75 +/- 1% 250mW 200V VISHAY COMPONENTS
R114 50 ppmfDEG.C. SURFACE MOUNTED, SIZE MINI-MELF, SMM0204-4K75-1%5Oppm

R115 24811/173 RESISTOR-FIXED METAL-FILM 1K+/- 1%2S0mW 200V 50 VISHAY COMPONENTS
ppm/DEG.C, SURFACE MOUNTED, SIZE MINI-MELF, (8mm SMM0204-1KO-1 %-5Oppm

R116to 24811/189 RESISTOR·FIXED METAL-FILM 4K75 +/-1% 250mW 200V VISHAY COMPONENTS
R119 50ppmIDEG.C, SURFACE MOUNTED, SIZE MINI-MELF, SMM02044K75-1 %5Oppm

R'20 248111125 RESISTOR·FIXED METAL-FILM lOR +/. 1% 250mW 200V 50 VISHAY COMPONENTS
ppm/DEG.C, SURFACE MOUNTED, SIZE MINI-MELF, (8mm SMM0204·1 OR-1 O/O·5Oppm

R121 24811/173 RESISTOR·FIXED METAL-FILM 1K+/-1% 250mW 200V 50 VISHAY COMPONENTS
ppm/DEG.C, SURFACE MOUNTED, SIZE MINI·MELF, (8mm SMM0204-1 KO-1%-5Oppm

Rl22 24811/141 RESISTOR-FIXED METAL~FILM 47R5 +1-1% 250mW 200V VISHAY COMPONENTS
50 ppm/DEG.C, SURFACE MOUNTED, SIZE MINI-MELF, SMM0204-47R5-1%SOppm

R123 24811/173 RESISTOR-FIXED METAL-FILM 1K +/. 1% 250mW200V 50 VISHAY COMPONENTS
ppm/DEG.C, SURFACE MOUNTED, SIZE MINI·MELF, (8mm SMM0204-1KO- l%-5Oppm

R124 24811/125 RESISTOR·FIXED METAL-FILM 10R +/- 1% 2SOmW 200V SO VISHAY COMPONENTS
ppm/DEG.C, SURFACE MOUNTED, SIZE MINI-MELF, (8mm SMM0204-1 OR-l %-SOppm

R125 24811/161 RESISTOR·FIXED METAL-FILM 332R +/-1% 250mW 200V VISHAY COMPONENTS
50 ppmfOEG.C, SURFACE MOUNTED, SIZE MINI·MELF, SMM0204·332R·1%SOppm

R126 248111161 RESISTOR·FlXED METAL-FILM 332R +/- 1% 250mW 200V VISHAY COMPONENTS
50 ppmlDEG.C, SURFACE MOUNTED, SIZE MINI-MELF, SMM0204-332R·1%5Oppm

R127 24811/186 RESISTOR-FIXED METAL·FILM 3K65 +/. 1% 250mW 200V VISHAY COMPONENTS
50 ppm/DEG.C, SURFACE MOUNTED, SIZE MINI·MELF, SMM0204·3K65·1 %5Oppm

Rl28 24811/186 RESISTOR-FIXED METAL-FILM 3K65 +/- 1% 250mW 200V VISHAY COMPONENTS
50 ppmJDEG.C, SURFACE MOUNTED, SIZE MINI-MELF, SMM0204-3K65-1 %5Oppm

Rl28 24811/169 RESISTOR-FIXED METAL-FILM 681R +1- 1% 250mW200V VISHAY COMPONENTS
50 ppmfOEG.C, SURFACE MOUNTED, SIZE MINI-MELF, SMM0204-681 R-1 %50ppm

R130 248111169 RESISTOR-FIXED METAL-FILM 681 R+/-1% 250mW 200V VISHAY COMPONENTS
50 ppm/DEG.C, SURFACE MOUNTED, SIZE MINI-MELF, SMMQ204·681 R-1 %5Oppm

R131 24811/157 RESISTOR-FIXED METAL-FILM 221R+/-1%250mW 200V V'SHAY COMPONENTS
50 ppm/DEG.C, SURFACE MOUNTED, SIZE MINI-MELF, SMM0204-221R-l%5Oppm

R132 24811/186 RESISTOR·FIXED METAL·FlLM 3K65 +1· 1% 250mW 200V V'SHAY COMPONENTS
50 ppm/DEG.C, SURFACE MOUNTED, SIZE MINI~MELF, SMM0204-3K65-1 %5Oppm

R133 24811/173 RESISTOR-FIXED METAL-FILM 1K +/- 1% 250mW 200V 50 VISHAY COMPONENTS
ppm/DEG.C, SURFACE MOUNTED, SIZE MINI-MELF, (8mm SMM0204-1 KO·1%·5Oppm

Rl34 24811/173 RESISTOR·FIXED METAL·FILM 1K+/- 1% 250mW 200V 50 VISHAYCOMPONENTS
ppm/DEG.C, SURFACE MOUNTED, SIZE MINI-MELF, (8mm SMM0204-1 KO-1 %-SOppm

Rl35 24811/153 RESISTOR-FIXED METAL-FILM 150R +1- 1% 250mW 200V VISHAY COMPONENTS
5{)ppmlDEG.C. SURFACE MOUNTED. SIZE MINI·MELF. SMM0204-150R-1'1'oSOppm

,
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Audio processor board 81/1 (contd.)

R136 24811/153 RESISTOR-FIXED METAL-FILM 150A +/-1% 250mW 200V VISHAY COMPONENTS
50 ppmlDEG.C, SURFACE MOUNTED, SIZE MINI-MELF, SMM0204-150R-l%50ppm

R137 24811/149 RESISTOR·FiXED METAL·FILM lDOR +1- 1% 250mW 200V VISHAY COMPONENTS
50 ppmJOEG.C, SURFACE MOUNTED, SIZE MINI·MElF, SMM02Q4·1 OOR-l %50ppm

R138 24611/169 RESISTOR·FIXED METAL-FILM 681R +/-1%250mW2QOV VISHAYCOMPONENTS
50 ppmlOEG.C, SURFACE MOUNTED, SIZE MINI-MELF, SMM0204-681 R·l%50ppm

R139 248111227 RESiSTOR·FIXED METAL-FILM 182K +f-l%250mW 200V VISHAY COMPONENTS
50 ppmIOEG,C, SURFACE MOUNTED, SIZE MINI·MElF, SMM0204·' 82K-l %5Oppm

R14Q 24811/214 RESISTOR,FIXED METAL-FILM 51 Kl +1- 1% 2SOmW 200V VISHAY COMPONENTS
soppmlDEG,C, SURFACE MOUNTED, SIZE MINI-MELF, SMM0204-51 K1-1 %5Oppm

R141 248111214 RESISTOR-FIXED METAL-FILM 51Kl +1-l%2SOmW200V VISHAY COMPONENTS
50 ppm/DEG,C, SURFACE MOUNTED, SIZE MINI-MELF, SMM0204·51 K1-1%5Oppm

R142 248111227 RESiSTOR-FIXED METAL-FILM 182K +1·1% 250mW 200V VISHAY COMPONENTS
50ppm/DEG.C, SURFACE MOUNTED, SIZE MINI-MELF, SMM0204-182K-l%50ppm

R143 25748/564 RESISTOR-VARIABLE CERMET LINEAR, SOOR 10% SOOmW MEGGmELECTRONICS
200V 100 ppm/DEG.C, MULTI-TURN, VERTICAL-PCB, 4290W40418!06411/501

R144 24811/181 RESISTOR·FIXED METAL-FILM 2K21 +/·1% 250mW 200V VISHAY COMPONENTS
50 ppm/DEG.C, SURFACE MOUNTED, SIZE MINI-MELF, SMM02Q4..2K21-1 "I05Oppm

R145 248111221 RESISTOR-FIXED METAL-FILM lOOK +1-1% 250mW 200V VISHAY COMPONENTS
50 ppm/DEG.C, SURFACE MOUNTED, SIZE MINI-MELF, SMM0204-1 ooK-l "I05Oppm

R146 248111221 RESiSTOR-FIXED METAL-FILM 100K +1-1% 250mW 200V VISHAY COMPONENTS
50 ppmiDEG.C. SURFACE MOUNTED. SIZE MINI·MELF. SMM02Q4-1 00K·1 %50ppm

R147 24811/238 RESISTOR-FIXED METAL·FILM 511K +/-1%250mW2ooV VISHAY COMPONENTS
soppmJOEG.C, SURFACE MOUNTED, SIZE MINI·MELF, SMM0204·511K-1%50ppm

R148 248111169 RESISTOR-FIXED METAL-FILM 681 R+1· 1% 250mW 200V VISHAY COMPONENTS
50 ppmiDEG.C. SURFACE MOUNTED. SIZE MINI·MELF. SMM0204-681 R-1 o/05Oppm

R149 24811/231 RESISTOR-FIXED METAL-FILM 274K +/-1%250mW2ooV VISHAY COMPONENTS
soppnVDEG.C, SURFACE MOUNTED, SIZE MINI·MELF, SMM0204·274K-1%50ppm

R150 248111221 RESISTOR-FIXED METAL-FILM lOOK +1· 1% 2SOmW 200V VISHAY COMPONENTS
50 ppmlDEG.C, SURFACE MOUNTED. SIZE MINI·MELF, SMM02Q4-100K·1%50ppm

R151 248111173 RESISTOR-FIXED METAL-FILM 1K +1-1%2SOmW 200V 50 VISHAY COMPONENTS
ppm/DEG.C, SURFACE MOUNTED, SIZE MINI·MELF, (8mm SMM0204-1 K(}.1%-50ppm

R152 24811/125 RESISTOR-FIXED METAL-FILM 10R +1-1% 2SOmW2ooV 50 V1SHAY COMPONENTS
ppm/DEG.C, SURFACE MOUNTED, SIZE MINI-MELF, (8mm SMM0204-1 OR-1 %-5Oppm

R153 24811/161 RESISTOR-FIXED METAL-FILM 332R +/- 1% 250mW 200V VISHAY COMPONENTS
50 ppm/DEG.C, SURFACE MOUNTED, SIZE MINI·MELF, SMM0204·332R·1%5Oppm

R154 248111190 RESISTOR·FIXED METAL-FILM 5Kl1 +1· 1% 250mW 200V V1SHAY COMPONENTS
50 ppm/DEG.C, SURFACE MOUNTED, SIZE MINI-MElF, SMM0204-5K11-1%5Oppm

R155 24811/186 RESISTOR-FIXED METAL-FILM 3K65 +1·1% 250mW 200V VISHAY COMPONENTS
50 ppm/DEG.C, SURFACE MOUNTED, SIZE MINI-MELF, SMM02Q4-3K65-1%5Oppm

R156 24811/197 RESISTOR-FIXED METAL·FILM 10K +1-1% 250mW 200V 50 VISHAY COMPONENTS
ppmlDEG.C, SURFACE MOUNTED, SIZE MINI-MELF, (8mm SMM0204·10K-1%5Oppm

R157 248111235 RESISTOR·FIXED METAL-FILM 3921< +/- 1% 250mW 200V VISHAY COMPONENTS
50ppm/DEG.C, SURFACE MOUNTED, SIZE MINI-MELF, SMM0204-392K-lo/05Oppm

Rl5810 24811/125 RESISTOR·FIXED METAL-FILM 10R +1- 1% 250mW 200V so VISHAY COMPONENTS
R160 ppm/DEG.C, SURFACE MOUNTED, SIZE MINI-MELF, (8mm SMM0204-10R-1%-SOppm

R161 24811/221 RESISTOR-FIXED METAL-FILM lOOK +/-1% 250mW 200V VISHAY COMPONENTS
50ppm/DEG.C, SURFACE MOUNTED, SIZE MINI-MELF, SMM0204-1 OOK·1 °/o5Oppm

R162 248111221 RESISTOR-FIXED METAL·FILM 100K +/-1% 250mW 200V VISHAY COMPONENTS
50ppm/DEG.C, SURFACE MOUNTED, SIZE MINI-MELF, SMM0204-1ooK-1%5Oppm

Rl63to 24811/173 RESISTOR-FIXED METAL-FILM 1K +/- 1% 250mW 200V 50 VISHAY COMPONENTS
R165 ppmIOEG.C, SURFACE MOUNTED, SIZE MINI-MELF, (8mm SMM0204-1 K(}'1%-50ppm,
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R166 24811/133 RESISTOR·FIXED METAL-FILM 22Rl +/-1% 250mW200V VISHAY COMPONENTS
50 ppmlDEG.C, SURFACE MOUNTED, SIZE MINI-MELF, SMM0204·22Rl·10/050ppm

R167 248111221 RESISTOR·FIXED METAL-FILM lOOK +1· 1% 250mW 200V VISHAY COMPONENTS
50 ppmIDEG.C, SURFACE MOUNTED, SIZE MINI-MElF, SMM0204·1 OOK·l %50ppm

R166 24811/218 RESISTOR·FIXED METAL-FILM 75K +1- 1% 250mW 200V 50 VISHAY COMPONENTS
ppmIDEG.C, SURFACE MOUNTED, SIZE MINI·MELF, (8mm SMM0204·75K·1 %5Oppm

R169 24811/188 RESISTOR-FIXED METAL·FILM 4K32 +1- 1% 250mW 200V VI$HAY COMPONENTS
50 ppmIDEG.C, SURFACE MOUNTED, SIZE MINI·MElF, SMM0204-4K32-1 %50ppm

R170 24811/188 RESISTOR-FIXED METAL-FILM 4K32 +1- 1% 250mW 200V VISHAY COMPONENTS
soppmJDEG.C, SURFACE MOUNTED, SIZE MINI-MELF, SMM020HK32-1 %SOppm

R171 24811f173 RESISTOR-FIXED METAL-FILM 1K +1· 1% 2SOmW 200V SO VISHAY COMPONENTS
ppmJDEG.C, SURFACE MOUNTED, SIZE MINI-MELF, (8mm SMM0204·1KO· l%-SOppm

R172 24811/170 RESISTOR·FIXED METAL-FILM 750R +1-1%2SOmW 200V VISHAY COMPONENTS
50 ppmfDEG.C, SURFACE MOUNTED, SIZE MINI·MELF, SMM0204·750R-10/050ppm

R173 24811f173 RESISTOR~FIXED METAL·FILM 1K +f· 1% 250mW 200V 50 VISHAY COMPONENTS
ppmIDEG.C, SURFACE MOUNTED, SIZE MINI-MELF, {8mm SMM0204·1KO·l %-SOppm

R174 24811/170 RESISTOR-FIXED METAL·FILM 7S0R +1- 1% 2SOmW 200V VISHAY COMPONENTS
50 ppmlDEG.C, SURFACE MOUNTED, SIZE MINI-MELF, SMM0204-7S0R·1 %SOppm

R17S 24811/253 RESISTOR-FIXED METAL·FILM 2M21 +f. 1% 250mW 200V VISHAY COMPONENTS
SO ppmIDEG.C, SURFACE MOUNTED, SIZE MINI-MELF, SMM0204-2M21·1O/oSOppm

R176 24811/125 RESISTOR·FIXED METAL-FILM lOR +1- 1%250mW 200V 50 VISHAY COMPONENTS
ppmlDEG.C, SURFACE MOUNTED, SIZE MINI-MELF, (8mm SMM0204-1 OR-l %·5Oppm

R177 24811/133 RESISTOR-FIXED METAL-FILM 22Rl +1· 1% 250mW 200V VISHAY COMPONENTS
50 ppmfDEG.C, SURFACE MOUNTED, SIZE MINI·MELF, SMM0204-22Rl -1 %50ppm

R178 24811/133 RESISTOR-FIXED METAL-FILM 22Rl +/- 1% 250mW 200V VISHAY COMPONENTS
50 ppmlDEG.C, SURFACE MOUNTED, SIZE MINI-MELF, SMM0204-22R1-l%50ppm

R179 24811/185 RESISTOR-FIXED METAL-FILM 3K32 +1- 1% 250mW 200V VISHAY COMPONENTS
SO ppmtDEG.C, SURFACE MOUNTED, SIZE MINI·MELF, SMM0204-3K32-1o/oSOppm

R18Q 24811/189 RESISTOR-FIXED METAL-FILM 41<75 +/- 1% 250mW 20QV VISHAY COMPONENTS
50 ppmtDEG.C, SURFACE MOUNTED, SIZE MINI-MElF, SMM0204-4K75·1 %5Oppm

R181 25711/638 RESISTOR-VARIABLE CERMET LINEAR, 1K10% SOOmW 200V VISHAY COMPONENTS
150 ppmlDEG.C, SINGLE·TURN, HORIZONTAL·PCB, TYA-1K-l0%

R182 24811f179 RESISTOR-FIXED METAL-FILM 1K82 +f- 1% 250mW 200V VISHAY COMPONENTS
50 ppmtDEG.C, SURFACE MOUNTED, SIZE MINI-MELF, SMM0204·1 K82-1 %SOppm

R183 24753/541 RESISTOR-FIXED METAL-FILM 75K +f-0.5% 250mW 200V VISHAY COMPONENTS
50 ppmlDEG.C, AXIAL, [TAPED). EE.10-75K-D-T-2

R184 24811/194 RESISTOR-FIXED METAL·FILM 7K5 +1·1% 250mW 20QV 50 VISHAY COMPONENTS
ppmtDEG.C, SURFACE MOUNTED, SIZE MINI·MElF, {8mm SMM02Q4.7K5·1 %50ppm

R185 24811/184 RESISTOR-FIXED METAL-FILM 3K01 +f-1% 250mW 200V VISHAY COMPONENTS
50 ppmJDEG.C, SURFACE MOUNTED, SIZE MINI-MELF, SMM0204-3K01-1 %5Oppm

R166 24811fl84 RESISTOR·FIXED METAL·FILM 3K01 +/.1% 250mW 200V VISHAY COMPONENTS
SO ppmiDEG.C, SURFACE MOUNTED, SIZE MINI·MELF, SMM0204-3K01 .1o/o5Oppm

R187 247531582 RESISTOR-FIXED METAL-FILM 54K6 +1- 0.5% 250mW 200V VISHAY COMPONENTS
50 ppmIDEG.C, AXIAL, (TAPED). EE.10-54K6-D-T-2

R166 247531630 RESISTOR-FIXED METAL-FILM 14K3 +/- 0.5% 250mW 200V VISHAY COMPONENTS
50 ppmtDEG.C, AXIAL, (LOOSE OR TAPED). EE.1 0-14K3·D·T·2

R189 24811/225 RESISTOR·FIXED METAL-FILM 150K +1·1% 250mW 200V VISHAY COMPONENTS
50 ppmfDEG.C, SURFACE MOUNTED, SIZE MINI·MELF, SMM0204-150K-1 %5Oppm

R190 24811/197 RESISTOR-FIXED METAL-FILM 10K +f- 1% 250mW 200V 50 VISHAY COMPONENTS
ppmlDEG.C, SURFACE MOUNTED, SIZE MINI·MELF, (8mm SMM0204-1 OK·1%5Oppm

R191 248111200 RESISTOR·FIXED METAL-FILM 13K +/-1% 250mW 200V 50 VISHAY COMPONENTS
ppmJDEG.C, SURFACE MOUNTED, SIZE MINI-MELF, (8mm SMM0204-13K-1 %50ppm

,
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R192 24811/157 RESISTOR-FIXED METAL-FILM 221 R+1· 1% 250mW 200V VISHAY COMPONENTS
50 ppmIDEG.C, SURFACE MOUNTED, SIZE MINI-MELF, SMM0204·221 R-l%50ppm

R193 248111185 RESiSTOR·FIXED METAL-FILM 3K32 +!·10/0250mW200V VISHAY COMPONENTS
50 ppmlDEG.C, SURFACE MOUNTED, SIZE MINI-MELF, SMM0204·3K32·1%50ppm

R194 24811/253 RESISTOR·FIXED METAL-FILM 2M21 +1- 1% 250mW 200V VISHAY COMPONENTS
50 ppmJDEG.C, SURFACE MOUNTED, SIZE MINI·MELF, SMM0204·2M21·' %$Oppm

R195 248111245 RESISTOR·FIXED METAL-FILM 1M +/-1% 250mW 200V 50 VISHAY COMPONENTS
ppmfOEG.C, SURFACE MOUNTED, SIZE MINI-MELF, (8mm SMM0204-1 MO·1%50ppm

R195 24811/197 RESISTOR·FIXED METAL·FILM 10K +/- 1% 250mW 200V 50 VISHAY COMPONENTS
ppmlDEG.C, SURFACE MOUNTED, SIZE MINI-MELF, (8mm SMM0204-10K-1%5Oppm

R19? 248111181 RESISTOR-FIXED METAL-FILM 2K21 +1- 1% 250mW 200V VISHAY COMPONENTS
50 ppmlDEG.C, SURFACE MOUNTED, SIZE MINI·MElF, SMM0204·2K21-1 %50ppm

R198 248111157 RESISTOR-FIXED METAL-FILM 221 R+1- 1% 250mW 200V VISHAY COMPONENTS
50 ppmlOEG.C, SURFACE MOUNTED, SIZE MINI-MELF, SMM0204-221 R-1%5Oppm

R198 248111217 RESISTOR·FIXED METAL-FILM 68K1 +1· 1% 250mW 200V VISHAY COMPONENTS
50 ppmJDEG.C, SURFACE MOUNTED, SIZE MINI·MElF, SMM0204-68K1-1 '%50ppm

R200 24811/245 RESISl'OR-FIXED METAL-FILM 1M+/- 1% 250mW 200V 50 VISHAY COMPONENTS
ppmJOEG,C, SURFACE MOUNTED, SIZE MINI-MELF, (8mm SMM0204-1 MQ-1 %50ppm

R201 24811/185 RESISTOR·FIXED METAL-FILM 3K32 +/·1% 250mW 200V VISHAY COMPONENTS
50 ppm/DEG.C, SURFACE MOUNTED, SIZE MINI-MELF, SMM02Q4·3K32-1%5Oppm

R202 24811/233 RESISTOR-FIXED METAL-FILM 332K +1-1% 250mW 200V VISHAY COMPONENTS
50 ppm/DEG.C, SURFACE MOUNTED, SIZE MINI·MELF, SMM0204·332K·1O/oSOppm

R203 247531231 RESISTOR·FIXED METAL-FILM 55K6 +/- 0.5% 250mW 200V VISHAY COMPONENTS
50 ppm/DEG.C, AXIAL, (TAPED). EE.1(}'55KG-D-T-2

R204 24753/363 RESISTOR-FIXED METAL·FILM 499K +1- 0.5% 250mW 200V VISHAY COMPONENTS
50 ppm/DEG.C, AXIAL, (TAPED). EE.1(}.499K-D-T-2

R205 25711/644 RESISTOR·VARIABLE CERMET LINEAR, 100K 10% 500mW VISHAY COMPONENTS
200V 150 ppm/DEG.C, SINGLE·TURN, HORIZONTAL·PCB, TYMQOK·10%

R206 248111125 RESISTOR·FIXED METAL-FILM 10R +/- 1% 250mW 200V 50 VISHAY COMPONENTS
ppm/DEG.C, SURFACE MOUNTED, SIZE MINI-MELF, {8mm SMM0204·10R-1%·5Oppm

R207 24811/125 RESISTOR-FIXED METAL·FILM 10R +/- 1% 250mW 200V 50 VISHAY COMPONENTS
ppm/DEG.C, SURFACE MOUNTED, SIZE MINI·MELF, (8mm SMM0204·10R·1o/...5Oppm

R208 24811/199 RESISTOR·FIXED METAL·FILM 12K1 +/.1% 250mW 200V VISHAY COMPONENTS
50 ppmtOEG.C, SURFACE MOUNTED, SIZE MINI-MElF, SMM0204-12K1-1%5Oppm

R209 24811/212 RESISTOR·FIXED METAl-FILM 43K2 +f- 1% 250mW 200V VISHAY COMPONENTS
50 ppm/DEG.C, SURFACE MOUNTED, SIZE MINI-MELF, SMM020443K2-1%5Oppm

R210 25711/642 RESISl'OR-VAR1ABLE CERMET LINEAR, 20K 10% 500mW VISHAY COMPONENTS
200V 150 ppm/DEG.C, SINGLE·TURN, HORIZONTAL-PCB, TYA-2{)K-10%

R211 25711/644 RESISTOR·VARIABLE CERMET LINEAR, 1001< 10% 500mW VISHAY COMPONENTS
200V 150 ppm/DEG.C, SINGLE-TURN, HORIZONTAL-PCB, TYA-100K-10%

R212 24753f640 RESISTOR-FIXED METAL-FILM 4K32 +/- 0.5% 250mW 200V VISHAY COMPONENTS
50 ppmlDEG.C, AXIAL, (LOOSE OR TAPED). EE.1 0·4K32·D·T·2

R213 24811f644 RESISTOR·FIXED METAL-FILM 39K2 +1· 0.1% 250mW 200V VISHAY COMPONENTS
15 ppm/DEG.C, SURFACE MOUNTED, SIZE MINI-MELF, SMM0204·39K2-0.1%-15

R214 24811/203 RESISTOR-FIXED METAL-FILM 181<2 +/-1% 250mW 200V VISHAY COMPONENTS
50 ppmfDEG.C, SURFACE MOUNTED, SIZE MINI·MELF, SMM0204·18K2·1%5Oppm

R215 24811/623 RESISTOR-FIXED METAL-FILM 121<1 +/-0.1% 250mW200V VISHAY COMPONENTS
15 ppmfDEG.C, SURFACE MOUNTED, SIZE MINI-MELF, SMM0204-12K1-0.1%·15

R216 24811/173 RESISTOR-FIXED METAL-FILM 1K +/- 1% 250mW 200V 50 VISHAY COMPONENTS
ppm/DEG.C, SURFACE MOUNTED, SIZE MINI-MELF, (8mm SMM0204·1 KO·1 0/0-5Oppm

R217 24811/206 RESISTOR·FIXED METAl-FILM 24K3 +1· 1% 250mW 200V VISHAY COMPONENTS
50 ppmtOEG.C, SURFACE MOUNTED, SIZE M1NI-MELF, SMM0204-24K3-1 %50ppm

•
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R218 24811f206 RESISTOR·FIXED METAL-FILM 24K3 +/·1% 250mW200V VI$HAY COMPONENTS
50 ppmfDEG.C, SURFACE MOUNTED, SIZE MINI·MElF, SMM0204·24K3-1%5Oppm

R219 24753J364 RESISTOR·FIXED METAL-FILM 4K99 +f· 0.5% 250mW 200V VISHAY COMPONENTS
50ppmIDEG.C, AXIAL, (LOOSE OR TAPED). EE.l 0-4K99-D-T-2

R220 24753/475 RESISTOR·FIXED METAL-FILM 3K +1· 0,5% 250mW 200V VISHAY COMPONENTS
50ppmIDEG.C, AXIAL, (lOOSE OR TAPED). EE.10·3KQ.D·T·2

R221 247531624 RESISTOR·FIXED METAL-FILM 1K +/-0.5% 250mW 2QOV VISHAY COMPONENTS
50 ppmlDEG.C, AXIAL, (TAPED). EE.l0-1K(}-I).T-2

R222 24753/624 RESISTOR·FIXED METAL-FILM 1K+/.0.5% 250mW 200V VISHAY COMPONENTS
50 ppmlDEG.C, AXIAL, (TAPED). EE.l0·1 KQ.D·T·2

R223 24811f204 RESISTOR·FIXED METAL-FILM 20K +/- 1% 250mW 200V 50 VISHAY COMPONENTS
ppm/DEG.C, SURFACE MOUNTED, SIZE MINI·MELF, (8mm SMM0204-20K-1%50ppm

R224 24811/221 RESISTOR-FIXED METAL-FILM 100K +/- 1% 250mW 200V VISHAY COMPONENTS
50 ppmIDEG.C, SURFACE MOUNTED, SIZE MINI·MELF, SMM0204-100K-1%5Oppm

R225 24811/197 RESISTOR-FIXED METAL-FILM 10K +/- 1% 250mW 200V 50 VISHAY COMPONENTS
ppmlDEG.C, SURFACE MOUNTED, SIZE MINI·MELF, (8mm SMM0204-1OK-1 %50ppm

R226 24811/191 RESISTOR-FIXED METAL-FILM 5K62 +1- 1% 250mW 200V VISHAY COMPONENTS
50 ppmIDEG.C, SURFACE MOUNTED, SIZE MINI-MELF, SMM0204-5K62·1%5Oppm

R227 248111207 RESISTOR·FIXED METAL·FILM 27K4 +/-1% 250mW 200V VISHAY COMPONENTS
50 ppm/DEG.C, SURFACE MOUNTED, SIZE MINI-MELF, SMM0204-27K4-1%5Oppm

R228 24811/224 RESISTOR-FIXED METAL-FILM 130K +1·1% 250mW 200V VISHAY COMPONENTS
50 ppmIOEG.C, SURFACE MOUNTED, SIZE MINI-MELF, SMM0204·130K·1 %50ppm

Am 248111201 RESISTOR-FIXED METAL-FILM 15K +/·1% 250mW200V 50 VISHAY COMPONENTS
ppmlDEG.C, SURFACE MOUNTED, SIZE MINI-MELF, (Bmm SMM0204-15K-1 %5Oppm

R220 24811/179 RESISTOR·FIXED METAL-FILM 1K82 +f·1% 250mW 200V VISHAY COMPONENTS
50 ppmlDEG.C, SURFACE MOUNTED, SIZE MINI-MELF, SMM0204-1 K82·1 %5Oppm

R231 24811/195 RESISTOR-FIXED METAL·FILM 81<25 +/- 1% 250mW 200V VISHAY COMPONENTS
50 ppmJDEG.C, SURFACE MOUNTED, SIZE MINI·MELF, SMM0204·8K25-1 %5Oppm

R232 25711/644 RESISTOR·VARIABLE CERMET LINEAR, 100K 10% 500mW VISHAY COMPONENTS
200V 150 ppmlOEG.C, SINGLE·TURN, HORIZONTAL-PCB, TYA-100K·10%

R233 247531640 RESISTOR·FIXED METAL-FILM 4K32 +f·0,5% 250mW 200V VISHAY COMPONENTS
50 ppmlDEG.C, AXIAL, (LOOSE OR TAPEDI. EE.10-4K32-D-T·2

R234 24811f644 RESISTOR-FIXED METAL-FILM 39K2 +/- 0.1% 250mW 200V VISHAY COMPONENTS
15ppmlDEG.C, SURFACE MOUNTED, SIZE MINI-MELF, SMM0204·39K2·0.1 %·15

R235 24811f193 RESISTOR-FIXED METAL-FILM 6K81 +/- 1% 250mW 200V VISHAY COMPONENTS
50 ppmlDEG.C, SURFACE MOUNTED, SIZE MINI-MELF, SMM0204-6K81-1 %5Oppm

R236 248111197 RESISTOR-FIXED METAL-FILM 10K +/- 1% 250mW 200V 50 VISHAY COMPONENTS
ppmlDEG.C, SURFACE MOUNTED, SIZE MINI·MELF, (8mm SMM0204-10K-1o/oSOppm

R237 24811/195 RESISTOR-FIXED METAL-FILM 8K25 +/- 1% 250mW 200V VISHAY COMPONENTS
50 ppmlDEG.C, SURFACE MOUNTED, SIZE MINI-MELF, SMM0204-8K25-1 %50ppm

R238 25711/638 RESISTOR-VARIABLE CERMET LINEAR, 1K10% 500mW 200V VISHAY COMPONENTS
150 ppmlDEG.C, SINGLE·TURN, HORIZONTAL·PCB, TYA-1K-10%

R239 248111245 'RESISTOR-FIXED METAL-FILM 1M +1-1% 250mW 200V 50 VISHAY COMPONENTS
ppmlDEG.C, SURFACE MOUNTED, SIZE MINI-MELF, (Bmm SMM0204·1 MQ..-1%5Oppm

R240 24811/602 RESISTOR·FIXED METAL-FILM 10K +1· 0.1% 250mW 200V VISHAY COMPONENTS
15 ppmlDEG.C, SURFACE MOUNTED, SIZE MINI-MELF, SMM0204-10KO-0.1%·15

R241 248111602 RESISTOR-FIXED METAL-FILM 10K +I- 0.1%250mW 200V VISHAY COMPONENTS
15 ppmlDEG.C, SURFACE MOUNTED, SIZE MINI·MELF, SMM0204-10KQ..-O.1%-15

R242 248111206 RESISTOR-FIXED METAL-FILM 24K3 +1- 1% 250mW 20QV VISHAY COMPONENTS
50 ppmIOEG.C, SURFACE MOUNTED, SIZE MINI-MELF, SMM0204-24K3-1%5Oppm

R243 248111202 RESISTOR-FIXED METAL-FILM 16K2 +/-1% 250mW 200V VISHAY COMPONENTS
50 ppmlDEG.C, SURFACE MOUNTED, SIZE MINI-MELF, SMM0204-16K2-1o/oSOppm

,
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R244 248111607 RESISTOR·FIXED METAL-FILM 20K +/- 0.1% 250mW 20QV VISHAY COMPONENTS
15 ppmiDEG,C, SURFACE MOUNTED, SIZE MINI-MELF, SMM0204·2OKO-O.l"!o-15

R245to 24811tl89 RESISTOR·FIXED METAl·FILM 4K75 +1-1% 250mW 200V VI$HAY COMPONENTS
R249 50ppmlDEG.C, SURFACE MOUNTED, SIZE MINI·MELF, SMM0204·4K75·1 %5Oppm

R250 24811/211 RESISTOR·FIXED METAL-FILM 39K2 +/-1% 250mW 200V VISHAY COMPONENTS
50 ppmlDEG.C, SURFACE MOUNTED, SIZE MINI-MELF, SMM0204-39K2-1%50ppm

R251 24811/178 RESISTOR·FIXED METAL-FILM 1K62 +/- 1% 250mW 200V VISHAY COMPONENTS
50 ppm/DEG.C, SURFACE MOUNTED, SIZE MINI·MELF, SMM0204·, K62·1O/0S0ppm

R252 24811f601 RESISTOR·FIXED METAL-FILM 33K2 +1- 0.1% 250mW 200V VISHAY COMPONENTS
15 ppmlDEG.C, SURFACE MOUNTED, SIZE MINI·MEl', SMM0204-33K2-0.1%-15

R253 247321306 RESISTOR-FIXED METAL-FILM 6K +1- 0.25% 250mW 200V VISHAY COMPONENTS
50 ppmIDEG.C, AXIAL, [rAPED). EE.1Q.6KO-C·T·2

R254 247531626 RESISTOR-FIXED METAL-FILM 2K +1- 0.5% 250mW 200V VISHAY COMPONENTS
50 ppm/DEG.C, AXIAl, (TAPED). EE1Q-2KO·D-T-2

R255 24753/624 RESISTOR-FIXED METAL·FILM lK +1· 0.5% 250mW 200V VISHAY COMPONENTS
50 ppm/DEG.C, AXIAL, (TAPED). EE10-1KQ-D-T-2

R256 247531624 RESISTOR-FIXED METAL·FILM lK +1- 0.5% 250mW 200V VISHAY COMPONENTS
50 ppm/DEG.C, AXIAl, (TAPED). EE10-1KQ-D-T-2

R257 248111189 RESiSTOR-FIXED METAL-FILM 4K75 +1-1% 250mW 20QV VISHAY COMPONENTS
50ppm/DEG.C, SURFACE MOUNTED, SIZE MINI-MELF, SMM0204-4K75·1 %5Oppm

R258 248111189 RESISTOR-FIXED METAL-FILM 4K75 +1- 1% 250mW 200V VISHAY COMPONENTS
50 ppmlDEG,C, SURFACE MOUNTED, SIZE MINI-MELF, SMM0204-4K75-1MOppm

R259 248111165 RESISTOR-FIXED METAL·FILM475R +1- 1% 250mW 200V VISHAY COMPONENTS
50 ppmlDEG.C, SURFACE MOUNTED, SIZE MINI-MELF, SMM0204-475R-lo/oSOppm

R260 247531570 RESISTOR-FIXED METAL-FILM 61<92 +1- 0.5% 250mW 200V VISHAY COMPONENTS
50 ppmIDEG.C, AXIAL, [rAPED). EEJO-6K92-D-T-2

R261 247321261 RESISTOR·FlXED METAL-FILM 59K +1- 0.25% 250mW 200V VISHAY COMPONENTS
25 ppm/DEG.C, AXIAL, [rAPED). EEl 0-59K-C-T-9

R262 248111190 RESISTOR-FIXED METAL-FILM 5Kll +1- 1% 250mW 200V VISHAY COMPONENTS
50 ppmfDEG.C, SURFACE MOUNTED, SIZE MINI-MELF, SMM0204-5K11·1%5Oppm

R263 25711/637 RESISTOR-VARIABLE CERMET LINEAR, 500R 10% SOOmW VISHAY COMPONENTS
200V 150 ppmlDEG.C, SINGLE-TURN, HORIZONTAL·PCB, TYA·500R-l0%

R264 247531230 RESiSTOR-FIXED METAL-FILM 237K +1- 0.5% 250mW 200V VISHAY COMPONENTS
50 ppmlDEG.C, AXIAL, ITAPED). EE.10-237K-D-T-2

R265 24732/265 RESISTOR-FIXED METAL-FILM 19K6 +1- 0.25% 250mW VISHAY COMPONENTS
200V 25 ppmlOEG.C, AXIAL, (TAPED). EE.1O-19K6·C-T-9

R266 24811/644 RESISTOR-FIXED METAL·FILM 39K2 +f- 0.1% 250mW 200V VISHAY COMPONENTS
15ppm/DEG.C, SURFACE MOUNTED, SIZE MINI-MELF, SMM0204-39K2-0.1%-15

R267 24811/173 RESiSTOR-FIXED METAL-FILM 1K+f- 1% 250mW 200V 50 VISHAY COMPONENTS
ppmlDEG.C, SURFACE MOUNTED, SIZE MINI-MELF, (Bmm SMM0204·1 KO-l%-5Oppm

R270 247531583 RESISTOR-FIXED METAL-FILM 61 K9 +/- 0.5% 250mW 200V VISHAY COMPONENTS
50 ppm/DEG.C, AXIAL. (TAPED). EE1Q.61K9-D-T-2

R271 24732/261 RESISTOR-FIXED METAL·FILM 59K +1- 0.25% 250mW 200V VISHAY COMPONENTS
25 ppmlDEG.C, AXIAL, (TAPED). EE.1Q.59K-C-T-9

R272 248111190 RESISTOR-FIXED METAL-FILM 5Kl1+1-1% 250mW 2QOV VISHAY COMPONENTS
50 ppmlDEG.C, SURFACE MOUNTED, SIZE MINI-MEL:F, SMM0204-5Kl1-1%5Oppm

R273 257111637 RESiSTOR-VARIABLE CERMET LINEAR, 500R 10% SOOmW VISHAY COMPONENTS
200V 150 ppm/DEG.C, SINGLE-TURN, HORIZONTAL-PCB, TYA-SOOR-l00/"

R274 24753/230 RESISTOR-FIXED METAL·FILM 237K +/-0.5% 250mW 200V VISHAY COMPONENTS
50 ppmlDEG.C, AXIAL, ITAPED). EE.l0-237K-D-T-2

R275 247321265 RESISTOR-FIXED METAL-FILM 19K6 +1- 0.25% 250mW VISHAY COMPONENTS
200V 25 ppmIDEG.C, AXIAL, (TAPED). EE.1 0-19K6-C-T-9
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R276 24811/844 RESISTOR·FIXED METAL-FILM 39K2 +/- 0.1% 250mW 200V VISHAY COMPONENTS
15 ppmiDEG.C, SURFACE MOUNTED, SIZE MINI-MELF, SMM0204·39K2..().1%·15

R277 247531375 RESISTOR·FIXED METAL-FILM 90K9 +r- 0.5% 250mW 200V VI$HAY COMPONENTS
50ppmJDEG.C, AXIAL, (TAPED). EE.1Q·90K9-D·T·2

R278 24811/165 RESISTOR·FIXED METAL-FILM 475R +/- 1% 250mW 20QV VISHAY COMPONENTS
50ppmlOEG.C, SURFACE MOUNTED, SIZE MINI-MElF, SMM0204·475R-l%50ppm

R279 24811/165 RESISTOR·FIXED METAL·FILM 475R +1- 1% 250mW 200V VISHAY COMPONENTS
50ppmIDEG.C, SURFACE MOUNTED, SlZE MINI·MELF, $MM0204-475R·,O/oSOppm

R280 248111207 RESISTOR·FIXED METAL-FILM 27K4 +/- 1% 250mW 20QV VISHAY COMPONENTS
50 ppmlDEG.C, SURFACE MOUNTED, SIZE MINI·MElF, SMM02Q4·27K4·1%5Oppm

R281 24811/207 RESISTOR-FIXED METAL-FILM 27K4 +1- 1% 250mW 200V VISHAY COMPONENTS
50 ppm/DEG.C, SURFACE MOUNTED, SIZE MINI·MELF, SMM0204-27K4'1%50ppm

R282 24811/165 RESISTOR-FIXED METAL-FILM 475R +/. 1% 250mW 200V VISHAY COMPONENTS
50 ppm/DEG.C, SURFACE MOUNTED, SIZE MINI·MELF, SMM0204-475R·l%50ppm

R283 24811/655 RESISTOR·FIXED METAL-FILM 7K68 +/.0.1% 250mW 200V VISHAY COMPONENTS
15 ppm/DEG.C, SURFACE MOUNTED. SIZE MINI·MELF, SMM0204-7K68·0.1 %-15

R284 248111233 RESiSTOR-FIXED METAL-FILM 332K +/·1% 250mW 200V VISHAY COMPONENTS
50 ppm/DEG.C, SURFACE MOUNTED, SIZE MINI·MELF, SMM0204-332K-l %50ppm

R285 24811/165 RESISTOR-FIXED METAL·FILM 475R +1·1% 250mW 200V VISHAY COMPONENTS
50 ppmlOEG.C, SURFACE MOUNTED, SIZE MINI"MELF, SMM0204--475R-l%50ppm

R286 248111654 RESiSTOR-FIXED METAL-FILM 19K6 +/- 0.1% 250mW 200V VISHAY COMPONENTS
15 ppm/DEG.C, SURFACE MOUNTED, SIZE MINI-MELF, SMM0204-19K6·0.1 %-15

R287 24811/656 RESISTOR-FIXED METAL"FILM 63K4 +1- 0.1% 250mW 200V VISHAY COMPONENTS
15 ppmlDEG.C, SURFACE MOUNTED, SIZE MINI-MELF, SMM0204-63K4-0.1 %-15

R288 24811/194 RESiSTOR-FIXED METAL·FILM 7K5 +/·1% 250mW 200V 50 VISHAY COMPONENTS
ppmlDEG.C, SURFACE MOUNTED, SIZE MINI-MELF, (8mm SMM0204-7K5-1%5Oppm

R288 248111194 RESISTOR-FIXED METAL-FILM 71<5 +1- 1% 250mW 200V 50 VISHAY COMPONENTS
ppm/DEG.C, SURFACE MOUNTED, SIZE MINI-MELF, (8mm SMM0204-7K5-1 "foSOppm

R290 248111201 RESISTOR·FIXED METAL-FILM 15K +1-1% 250mW 200V 50 VISHAY COMPONENTS
ppm/DEG.C, SURFACE MOUNTED, SiZE MINI"MELF, (8mm SMM0204-15K-l %5Oppm

R291 24811/199 RESISTOR-FIXED METAL-FILM 12Kl +/-1%250mW 200V VISHAY COMPONENTS
50 ppmlDEG.C, SURFACE MOUNTED, SIZE MINI·MElF, SMM02Q4-12K1-1 "foSOppm

R292 24811/193 RESISTOR-FIXED METAL·FILM 6K81 +1-1% 250mW 200V VISHAY COMPONENTS
50 ppmlDEG.C, SURFACE MOUNTED, SIZE MINI·MElF, SMM0204-6K81-1 %5Oppm

R293 24811/175 RESISTOR·FIXED METAL-FILM 1K21 +/- 1% 250mW 200V VISHAY COMPONENTS
50 ppmlDEG.C, SURFACE MOUNTED, SIZE MINI·MElF, SMM02Q4-1 K21-1 "foSOppm

R294 24811/175 RESISTOR-FIXED METAL·FILM lK21 +/. 1% 250mW 200V VISHAY COMPONENTS
50 ppmlOEG.C, SURFACE MOUNTED, SIZE MINI·MELF, SMM0204-1 K21-1 O/oSOppm

R295 248111229 RESISTOR·FIXED METAL-FILM 221 K+/- 1% 250mW 200V VISHAY COMPONENTS
50 ppmlOEG.C, SURFACE MOUNTED, SIZE MINI-MELF, SMM0204-221 K·lO/oSOppm

R296 24811/173 RESISTOR-FIXED METAL-FILM lK +/. 1% 250mW 200V 50 VISHAY COMPONENTS
ppm/DEG.C, SURFACE MOUNTED, SiZE MINI-MELF, (8mm SMM0204-1 KO-l %-5Oppm

R297 24811/125 RESISTOR-FIXED METAL-FILM lOR +1- 1% 250mW 200V 50 VISHAY COMPONENTS
ppmfDEG.C, SURFACE MOUNTED, SIZE MINI-MELF, (8mm SMM0204--1 OR·1 %-5Oppm

R299 248111245 RESISTOR-FIXED METAL"FILM 1M +1·1% 250mW 200V 50 VISHAY COMPONENTS
ppmlDEG.C, SURFACE MOUNTED, SiZE MINI-MELF, (8mm SMM0204·1 MO·1%50ppm

R300 248111229 RESISTOR-FIXED METAL·FILM 221K +/- 1% 250mW 200V VISHAY COMPONENTS
50 ppmlOEG,C, SURFACE MOUNTED, SIZE MINI-MELF, SMM0204"221K-1%50ppm

R001 248111233 RESISTOR-FIXED METAL·FILM 3321< +1- 1% 250mW 200V VISHAY COMPONENTS
50 ppmlDEG.C, SURFACE MOUNTED, SIZE MINI·MElF, SMM0204·332K-l %5Oppm

R302 24811/234 RESISTOR-FIXED METAL-FILM 365K +/- 1% 250mW 200V VISHAY COMPONENTS
50 ppm/DEG.C, SURFACE MOUNTED, SIZE MINI-MELF, SMM02Q4·365K-l "foSOppm

,
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REPLACEABLE PARTS
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part number

Audio processor board 81/1 (contd.)

R303 24811f217 RESISTOR·FIXED METAL-FILM 68Kl +/-1%250mW 200V VISHAY COMPONENTS
50 ppmlOEG,C, SURFACE MOUNTED, SIZE MINI·MELF, SMM0204·68Kl·1 %50ppm

R304 24811/245 RESISTOR·FIXED METAL-FILM 1M +/-1% 250mW 200V 50 VISHAY COMPONENTS
ppmIDEG.C. SURFACE MOUNTED, SIZE MINI·MElF, (8mm SMM0204·1MO-1 %50ppm

R305 24811/113 RESISTOR·FIXED METAl·FILM 3R32 +/·1% 250mW 200V VISHAY COMPONENTS
50 ppmlOEG.C, SURFACE MOUNTED, SIZE M1NI-MELF, SMM0204·3R32,lO/nSOppm

R306 24811/173 RESISTOR·FIXED METAL-FILM lK +/-1% 250mW200V 50 VISHAY COMPONENTS
ppmIDEG.C, SURFACE MOUNTED, SIZE MINI·MElF, (Smrn $MM0204·1 KO-1 %-SOppm

R3G7 248111209 RESISTOR·FIXED METAL-FILM 33K2 +f-l% 250mW 200V VISHAY COMPONENTS
50 ppmfDEG.C, SURFACE MOUNTED, SIZE MINI-MELF, SMM0204-33K2-1'%5Oppm

R308 248111245 RESISTOR-FIXED METAL-FILM 1M +/- 1% 250mW 200V 50 VISHAY COMPONENTS
ppmlDEG.C, SURFACE MOUNTED, SIZE MINI-MELF, (8mm SMM0204·1 MD-l%50ppm

R3l0 24681/549 RESISTOR·NETWORK BUSSED, THICK-FILM, 22K 2% 600mW VISHAY COMPONENTS
50V 200 ppmfDEG.C, 15RESISTORS, SURFACE MOUNTED, SOMC16-01-223-G-TUBE

R312 24811/165 RESISTOR-FIXED METAL-FILM 475R +/-1% 250mW 200V VISHAY COMPONENTS
50 ppm/DEG.C, SURFACE MOUNTED, SIZE MINI-MELF, SMM0204-475R-1 %5Oppm

R3l5 248111200 RESISTOR-FIXED METAL-FILM 13K +/-1%250mW 200V 50 VISHAY COMPONENTS
ppm/DEG.C, SURFACE MOUNTED, SIZE MINI-MELF, (8mm SMM0204·13K-1%5Oppm

R320 24811/189 RESISTOR·FlXED METAL-FILM 41<75 +/- 1% 250mW 200V VISHAY COMPONENTS
50 ppmIDEG.C, SURFACE MOUNTED, SIZE MINI·MELF, SMM02044K75-1 %5Oppm

R32l 24811/189 RESISTOR-FIXED METAL-FILM 41<75 +1- 1% 250mW 200V VISHAY COMPONENTS
50 ppmfDEG.C, SURFACE MOUNTED, SIZE MINI-MELF, SMM0204-4K75-1o/05Oppm

R322 24811/173 RESISTOR-FIXED METAL-FILM 1K+!·1% 250mW 200V 50 VISHAY COMPONENTS
ppmfDEG.C, SURFACE MOUNTED, SIZE MINI-MELF, (8mm SMM02Q4.1 KD-1 %-50ppm

R323 248111217 RESISTOR-FIXED METAl-FILM 68K1 +1-1% 250mW 200V VISHAY COMPONENTS
50 ppmfDEG.C, SURFACE MOUNTED, SIZE MINI·MELF, SMM0204-6BK1-1o/05Oppm

RLA 23486/544 RELAY REED, SINGLE-POLE NIO, 5V COIl, 5OOR- PICKERING ELECTRONIC
CONTACTS 0.5A, 100V, INTERNAl DIODE, SPECIAL, PCB 106-1-A-51920D

TR70 28487!S18 TRANSISTOR NPN BIPOLAR BFS20,,< 20V 45OMHz200mW PHILIPS
25mA 40hFE MIN@7mA,MARKINGCODEG1, SURFACE BFS20

TR150 284531829 TRANSISTOR NPN BIPOLAR BC8488... 30V 200MHz 200mW PHILIPS
100mA 290hFE@2mA, NOISE 2dB@ 1KHz, MARKING CODE BC848B

TR230 284591084 TRANSISTOR N-CHANNEL-ENHANCE MOSFET BST8L BOV PHILIPS
300rnW 175mA 7R SWITCH ON & OFF <:10nS, MARKING CODE BST82(TAPE &REEL)

Xl00 236421944

X101 236421944

FILTER HF, PCB-MOUNT, CERAMIC, RADlAL, 10.7MHz,
280kHz BJWlDTH@-3dB,65OkHzBIWIDTH@ -2OdB, 330

FILTER HF, PCB-MOUNT, CERAMIC, RADIAL, 10.7MHz,
280kHz BlWIDTH@-3dB,650kHzBIWIDTH@-20<1B,330

MURATA ELECTRONICS
SFE10.7MA5·A

MURATA ELECTRONICS
SFE10.7MAS-A



REPLACEABLE PARTS

Cif. lFA part DeSCription Manufacturer Manufacturer's
Ret. number part number

Audio processor 81/2
When ordering, prefix circuit reference with BlI2,

44830·180 Complete unit Issue 012

C1 26386/602 CAPACITOR CERAMIC luF+I·1Q%25V 1210 AVX CM32·X7R·l05K·25·AT

loC2
C3 263861875 CAPACITOR CERAMIC lQnF+/·l0% SOV 0805 AVX 0805·5C·l03·KAT·1A 0

10 CS

C10 263861875 CAPACITOR CERAMIC 10nF+!·10% SOV 0805 AVX 0OO5-SC-l03·KAT·1A 0

to C21
C28 263001899 CAPACITOR CERAMIC l00nF+f-l00k SOV 1206 AVX 1206·5C·l04-KAT·1A 0

toC35
C37 263861820 CAPACITOR CERAMIC 47pF+!·5% SOV 0805 AVX 0805-SA-47(}JAT-1A 0

C38 26386/899 CAPACITOR CERAMIC 10OnF-t/·10%50V 1206 AVX 12Q6·5C·I04·KAT·1A 0

toC41

C50 264211152 CAPACITOR ALUM 22OUF+I·20% l6V RADlAl BC COOPS 2222-11&.-55221

toG51

C52 26451/010 CAPACITOR ALUM 100uF+{·2O"k 6.3V 6.6mmSQ RUBYCON 6.3-REV-l00

C53 26421/152 CAPACITOR ALUM 220uF+/·20% l6V RADIAL BCCOOPS 2222-116-55221

toC54
C55 26451/005 CAPACITOR AlUM 22uF+f-20% K3V 4.3mmSQ RUBYCON 6.3-REV-22-M-0450

C56 264511001 CAPACITOR ALUM luF+f-20% SOV 4.3mmSQ RUBYCON 50-REV-1-M-0450

C57 263001899 CAPACITOR CERAMIC l00nF+/-10% 50V 1206 AVX 1206-5C-104-KAT-1A 0

csa 263861875 CAPACITOR CERAMIC 10nF+/-10% SOV 0805 AVX 0805-5C-l 03-KAT-1A 0

CGO 26451f006 CAPACITOR ALUM 22uF+/-20% 16V 5.3mmSQ RUBYCON 16-REV-22

C61 263861814 CAPACITOR CERAMIC 15pF+/'5% SOV 0805 AVX 0805·5A-150-JAT·1 A0

loC62

C63 26343!447 CAPACITOR CERAMIC 330pF+/-20/0 sayRADIAL BCCOOPS 2222-678- or2222-68

C54 263431432 CAPACITOR CERAMIC 15OpF+/-2% 63V RADIAL BCCOOPS 2222-678- or2222-68

GS5 263431921 CAPACITOR CERAMIC 1.2nF+/-l% 63V RADIAL SYFER 8121 N-Osa-0122-FC

COO 263431434 CAPACITOR CERAMIC 68pF+!-2% 63V RADIAL BCOOMPS 2222-678- or2222-68

C70 263431943 CAPACITOR CERAMIC 10nF+/-1% SOV RADIAL $YFER 8121 N-OSO-01 03-F-C

C7l 263431935 CAPACITOR CERAMIC 4.7nF+/-l% S3V RADIAL SYFER 8121 N..()63-0472-FC

cn 264511003 CAPACITOR ALUM 10uF+/-20% 16V 4.3mmSQ RUBYCON 16--REV-1 O-M-0450

C73 263431447 CAPACITOR CERAMIC 33OpF<I.2% 63V RADIAL BCOOMPS 2222..£78- or2222-68

C74 263431432 CAPACITOR CERAMIC 15OpF+/-20/0 63V RADIAL BCOOMPS 2222-678-or2222-68

C75 263431921 CAPACITOR CERAMIC 1.2nF+f-l% 63V RADIAl SYFER 8121 N-063-Dl22·FC

C76 263431434 CAPACITOR CERAMIC 68pF+/-2% S3V RADIAL BCCOOPS 2222-678- or2222-68

C77 26451fOOl CAPACITOR ALUM luF+f-2O% SOV 4.3mmSQ RUBYCON SO-REV-l-M-0450

C78 2638611199 CAPACITOR CERAMIC l00nF+/-10%50V 1206 AVX 1206-SC-l04-KAT-1A 0

C79 264511003 CAPACITOR ALUM lOuF+!·20o/c 16V 4.3mmSQ RUBYCON 16·REV-l0-M-04SO

C80 26386/818 CAPACITOR CERAMIC 33pF+/-5% SOV 0805 AVX 0805-5A-330.JAT-tA0

toGS1
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Audio processor board Bl12 (ccntd.j

C82 263861832 CAPACITOR CERAMIC 470pF+!-5% SOY 0805 AVX 0805-5A-471-JAT-1A 0

C83 26451/001 CAPACITOR ALUM luF+/·20"'{' SOV 4.3mmSQ RUBYCON SD-REV-l-M-Q450

C84 26386!871 CAPACITOR CERAMIC 4.7nF+/-l0% SOV 0805 AVX 0805-SC-472-KAT-lA0

cas 283861883 CAPACITOR CERAMIC lnF+/-l0% SOV 0805 AVX 0805-SC-l02-KAT-1A 0

COO 26386/818 CAPACITOR CERAMIC 33pF+I-5% SOV 0805 AVX 0805-5A-330-JAT-lA0

C87 26386/814 CAPACITOR CERAMIC 15pF+/·5% SOV 0805 AVX 0805-5A-150-JAT-1A 0

COO 26343/943 CAPACITOR CERAMIC lQnF+/·l% SOV RADIAL SYFER 8121 N-OSO-Oj 03-F-C

C85 26386!875 CAPACITOR CERAMIC 10nFf!·10";" SOV 0805 AVX 0805-SC-l 03·KAT-1 A0

COO 26386/818 CAPACITOR CERAMIC 33pF+f-5% SOV 0805 AVX 0805·5A·33O-JAT·1A 0

C91 26451/006 CAPACITOR ALUM 22uF+I-20% l6V 5.3mmSQ RUBVCON 16-REV-22

CO2 26386/875 CAPACITOR CERAMIC 10nF+I-10%SOV 0805 AVX 0805-5C-1 03-KAT-1 A0

toC93

C94 26386J8S7 CAPACITOR CERAMIC 2.2nF+I-10% 50V 0805 AVX 0805-SC·222-I<AT-1A 0

C95 263861818 CAPACITOR CERAMIC 33pF+I-5% 50V 0805 AVX 0805-5A-33Q-JAT-1 A0

C96 26451/009 CAPACITOR ALUM 47uF+!-20% 16V MmmSQ RUBYCON 16-REV-47

C97 26343/788 CAPACITOR CERAMIC 680pF+!-5% 50V 0805 SYFER 0805..1·050-0681 J·C-T

C98 26451/006 CAPACITOR ALUM 22uF+!-20% 16V 5.3mmSQ RUBYCON 16·REV-22

I<l C99

CWO 26451/001 CAPACITOR ALUM 1uF+/-20% SOV 4.3mmSQ RUBYCON 50-REV-1-M-0450

C101 2838617n CAPACITOR CERAMIC 47nF+/-2O"k 63V 1206 PHYCOMP 1206-2R-473-K9-B20D

Cl02 264511001 CAPACITOR ALUM 1uF+I-20% SOV 4.3mmSQ RUBYCON 5O-REV·1-M-04SO

Cl03 2638617n CAPACITOR CERAMIC 47nF+!-20% 63V 1200 PHYCOMP 1206-2R-473-K9-B20D

Cl04 26386iB83 CAPACITOR CERAMIC 1nF+/-10% SOV 0805 AVX 0805-SC-102-I<AT-1A 0

Cl05 2638617n CAPACITOR CERAMIC 47nF+!-20% 63V 1206 PHYCOMP 1206-2R-473-K9-B20D

C10B 26386iB83 CAPACITOR CERAMIC lnF+I-l0% 50V 0805 AVX 0805-SC-102-I<AT-1A 0

Cl07 26386/777 CAPACITOR CERAMIC 47nF+!-20% 63V 1206 PHYCOMP 1206-2R-473-l<9-B20D

C10B 283861883 CAPACITOR CERAMIC 1nF+/-l0% SOV 0805 AVX 0805-SC·102-KAT-lA0

C109 283B6I777 CAPACITOR CERAMIC 47nF+I·200/..63V 1206 PHYCQMP 120&-2R-473·K9-B200

Cl10 283861883 CAPACITOR CERAMIC 1nF+/-10% 50V 0805 AVX 0805-SC-102-I<AT-1A 0

toC111

C112 26386!7n CAPACITOR CERAMIC 47nF+/-200/..63V 1206 PHYCOMP 1206·2R·473·K9·B200

C113 28386/883 CAPACITOR CERAMIC 1nF+!-10% SOV 0805 AVX OSO&-SC-l02-I<AT·1A 0

C114 28388/777 CAPACITOR CERAMIC 47nF+I·200/..sav 1206 PHYCQMP 1206-2R-47J-.K9-B20D

toC11S

Cl20 26386/863 CAPACITOR CERAMIC 1nF+/·10% SOV 0805 AVX 0805-SC-102-I<AT-1A 0

C121 263861m CAPACITOR CERAMIC 47nF+/-20% ssv 1206 PHYCOMP 1206-2R-473·K9·B20D

to C122

C123 283861883 CAPACITOR CERAMIC 1nF+J·l0% 50V 0805 AVX 0805-SC-l02-I<AT-1A 0

Cl26 2638617n CAPACITOR CERAMIC 47nF+/-20% 63V 1206 PHYCOMP 1206-2R-473-K9-B2OD

C127 26386/82' CAPACITOR CERAMIC l00pF,j·5% SOV 0805 AVX 0805-5A-l0l.JAT-1A 0

toC128

C129 26386/806 CAPACITOR CERAMIC '.7pf,I-Q.5pF SOV 0905 AVX 0805-SA-4R7-0AT-1 A0

C130 263B6i777 CAPACITOR CERAMIC 47nF+!-200/eesv 1206 PHYCOMP 1206-2R-473-KS·B20D

C131 283861863 CAPACITOR CERAMIC 1nF+/-10% SOV 0805 AVX 0s05·5C-102-I<AT-1A 0

toC133

Cl34 26386!777 CAPACITOR CERAMIC 47nF+I·200/..63V 1206 PHYCQMP 1206-2R-473·K9-B2QD

toC136,
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C13? 263861899 CAPACITOR CERAMIC 10QnFf{·1Q% SOV 1206 AVX 1206-SC-l04-KAT-IA 0

toCl38

C14Q 265821432 CAPACITOR POLYESTR luF+/·l00/0 SOV RADIAl AVX BFO?4·D·0105.-KDC

C141 263861899 CAPACITOR CERAMIC IOOnFf/·tOro SOV 1206 AVX 1206·5C-l04-KAT-1 A0

C142 263861760 CAPACITOR CERAMIC 220nF+I·l0% SOY 1210 PHYCOMP 1210-2R-224-K9-BBC

Cl44 26451/003 CAPACITOR ALUM lOuF+!-20% 16V 4.3mmSO RUBYCON 16-REV·1Q-M-0450

C150 2638611124 CAPACITOR CERAMIC l00pF+/-5% SOY 0805 AVX OooS·SA·tOt ·JAT·lA0

to C1St

C152 263861777 CAPACITOR CERAMIC 47nF+/-20"1o 63V 1206 PHYCOMP 1206-2R-473-K9-B20D

Cl53 263861863 CAPACITOR CERAMIC 1nF+/·l0% SOV 0805 AVX 0s05·5C·l02·KAT·1A 0

C154 26386I1l27 CAPACITOR CERAMIC 180pF+/-5% SOV 0805 AVX 0805·5A·181·JAT·1A 0

C155 263861830 CAPACITOR CERAMIC 330pF+/-S% SOV 0805 AVX 0805-5A·331-JAT-1A 0

C1S6 263861777 CAPACITOR CERAMIC 47nFt/·20% 63V 1206 PHYCOMP 1206-2R-473-K9-B20D

C1S7 26386/899 CAPACITOR CERAMIC loonFt/-l0% SOV 1206 AVX 1206-SC·l04-KAT·1A 0

toC158

CI60 26386!777 CAPACITOR CERAMIC 47nFt/·20% 63V 1206 PHYCOMP 1206-2R-473-K9-B20D

C161 263661826 CAPACITOR CERAMIC 15OpFt/·S% SOV 0805 AVX 0805-5A-151-JAT-1A 0

C162 263861624 CAPACITOR CERAMIC 100pFt/-S% SOV 0805 AVX 0805-5A-l01-JAT·1A 0

CI63 26386iS30 CAPACITOR CERAMIC 33OpFt/-5% SOV 0805 AVX 0805·5A·331-JAT-1A 0

Cl64 263851824 CAPACITOR CERAMIC 10OpFtl-5% SOV 080S AVX 0B05·5A-10hIAT-lA 0

CI65 26386m7 CAPACITOR CERAMIC 47nFt/·20% 63V 1206 PHYCQMP 1206-2R-473-K9-B20D

Cl66 26451/010 CAPACITOR ALUM 100uFt/-20% 6.3V 6.6mmSQ RUBYCON 6.3-REV-1oo

C167 26343/435 CAPACITOR CERAMIC 22OpFtl-2% 63V RADIAL BC COMPS 2222·678- or2222-68

10 C168

C169 263861760 CAPACITOR CERAMIC 22OnFt/-l0% 50V 1210 PHYCOMP 121Q.-2R-224-K9-BBC

C1l0 263431923 CAPACITOR CERAMIC 1.5nFt/-l% 63V RADIAL SYFER 8121N-063-0152-FC

cm 253431937 CAPACITOR CERAMIC S.6nFt/-10/0 63V RADIAL SYFER 8121N-063·0562·FC

C172 26343/935 CAPACITOR CERAMIC 4.7nF+/-l% 63V RAOIAL SYFER 8121 N{}63..Q472·FC

C175 264511005 CAPACITOR ALUM 22uFt/-20% 6.3V 4.3mmSQ RUBYCON 6.3-REV-22-M-0450

CI60 263861899 CAPACITOR CERAMIC 10OnFt/·l0%50V 1206 AVX 1206-5C-l04-KAT-1 A0

loC181

CI82 263431943 CAPACITOR CERAMIC 10nFt/-l0/0 SOV RAOIAL SYFER 8121NHOSO-01Q3·F-C

Cl83 28343J911 CAPACITOR CERAMIC 47OpFtl-l% 63V RAOIAL SYFER 8121 N·063..Q471-F-C

C184 263431436 CAPACITOR CERAMIC 12OpFtl·2% 63V RADIAL BCCOMPS 2222-678· or2222-68

CI86 26343/917 CAPACITOR CERAMIC 62OpFtl·1% 63V RADIAL SYFER 8121 N-063-Q821-FC

C187 263861760 CAPACITOR CERAMIC 22OnFtf-10% SOV 1210 PHYCQMP 1210-2R·224·K9·BBC

CI86 26386/87S CAPACITOR CERAMIC 1OnFt/-10% SOV 0805 AVX 0B05·SC-l Q3-KAT-1 A0

toC189

C191 263861992 CAPACITOR CERAMIC 330nFt/·l0% 50V 1812 PHYCOMP 1812-2B-334·K9BB

C200 26386!899 CAPACITOR CERAMIC loonFt/-l0% SOV 1206 AVX 1206·SC·1Q4-KAT·1A 0

C201 263861800 CAPACITOR CERAMIC 1pFt/-O.5pF SOV 0805 AVX 0805--5A-l RO-DAT-1A 0

C202 26386!875 CAPACITOR CERAMIC 10nFt/·l0% 50V 0805 AVX 0805-SC-l03-KAT·1A 0

C204 26451/006 CAPACITOR ALUM 22uFt/-20% 16V 5.3mmSQ RUBYCON 16-REV-22

10 C205

C206 26386J808 CAPACITOR CERAMIC 4.7pFt/-0.5pF SOV 0805 AVX 0805·5A-4R7-OAT-1 A0

C210 264511010 ·CAPACITOR ALUM 1oouFt/·2Q% 6.3V 6.6mmSQ RUBYCON 6.3-REV-l00

IoC212,
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Cl,. IFR part Description Manufacturer Manufacturer's
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Audio processor board Bl/2 (contd.)

C213 264211117 CAPACITOR ALUM 100uF+/-20"/<> l6Y RADIAL RUBYCON 16·M$7·100-M

10 C214

C218 263861816 CAPACITOR CERAMIC 22pF+/-5% SOV 0805 AVX O8OS-5A-220-JAT·1A 0

to C219

C22<l 263861760 CAPACITOR CERAMIC 220nFt/-1O% SOY 1210 PHYCQMP 1210·2R·224·K9-BBC

C221 26343/438 CAPACITOR CERAMiC 12OpFtf-2% 63V RADIAL BCCOMPS 2222-678- or 2222·68

C222 26343/436 CAPACITOR CERAMIC 27OpF+I-2% 63V RADIAL BCCOMPS 2222·678· or 2222·68

C230 26421/152 CAPACITOR ALUM 22OuFtf-20% l6VRADlAl BCCOMPS 2222-116-55221

to C231

C232 26451/005 CAPACITOR ALUM 22uFt!·20% 6.3V 4.3mmSQ RUBYCON 6.3·REV·22·M·0450

C234 26386JB99 CAPACITOR CERAMIC l00nF+/·l0% SOY 1206 AVX 1206·5C·'Q4-KAT-,A0

to C239

C241 26421/153 CAPACITOR ALUM 470uF+!-20"/" 6.3V RADIAL BCCOMPS 2222·036·53471

C242 263S61899 CAPACITOR CERAMIC 10OnF+!·10%50V 1206 AVX 1206-5C-l04·KAT-1 A0

C243 26421/153 CAPACITOR AlUM 47QuF+/·20% 6.3V RADIAL BCCOMPS 2222·036-53471

C244 2631161899 CAPACITOR CERAMIC l00nF+/-l0% 50V 1206 AVX 1206-SC-104-KAT-1 A0

C250 26386187S CAPACITOR CERAMIC 10nF+f·l0% 50V 080S AVX 0805-5C-1 03-KAT-1 A0

to C255

C260 263861816 CAPACITOR CERAMIC 22pF+f-S% SOV 0805 AVX 0805-SA·220..JAT-1A0

C261 26343/935 CAPACITOR CERAMIC 4]nF+I-1% 63V RADIAL SYFER 8121 N·063·0472·FC

to C264

C265 263861760 CAPACITOR CERAMIC 220nF+f·l00/0 50V 1210 PHYCOMP 1210-2R-224-K9-BBC

C267 264511010 CAPACITOR ALUM 100uF+f-20% 6.3V 6.6mmSQ RUBYCON 6.3-REV-l00

C268 26386/818 CAPACITOR CERAMIC 33pF+/·S% 50V 0805 AVX 0805·5A·330-JAT·l A0

C269 263661816 CAPACITOR CERAMIC 22pF+/-S% 50V 080S AVX 0805·5A·22Q.JAT·1A 0

C270 26343/788 CAPACITOR CERAMIC 680pF+/-5% 50V 0805 SYFER 0805-J-05Q.0681 J-C-T

C271 26386/875 CAPACITOR CERAMIC lOnF+/·100/0 50V 0805 AVX 0805-5C-1 Q3-KAT-lAo

to C275

C278 263861875 CAPACITOR CERAMIC 10nFtf-10% 50V 0805 AVX 0805-5C·l03·KAT·1A 0

C279 263861867 CAPACITOR CERAMIC 2.2nF+/-10% SOV 0805 AVX 0805-5C·222·KAT·1A 0

C260 26582/426 CAPACITOR POLYESTR 1OnF+/-1 00/0 63V RADIAL AVX BF014-D-0103·KDC

C281 26582/440 CAPACITOR POLYESTR 4,7nF+f·10% 63V RADIAl AVX BF014-D-0472-KDC

C282 26343/943 CAPACITOR CERAMIC 10nFtf-l0/0 SOV RADIAL SYFER 8121 N-050-o103·F-C

to C287

C288 26343/921 CAPACITOR CERAMIC 1.2nF+/·1% 63V RADIAl $YFER 8121N·063-0122·FC

C289 26388/881 CAPACITOR CERAMIC 33nFt/-l0% 50V 1210 SYFER 1210-J-{)5Q.0333K-X-T

C290 26388/832 CAPACITOR CERAMIC 470pF+/-S% 50V O8OS AVX 080S·SA·471-JAT-1A 0

C291 2638618n CAPACITOR CERAMIC lSnF+/-100/0 50V 0805 AVX 0805-SC-153-KAT-1 A0

C292 263881875 CAPACITOR CERAMIC 10nF+f-100/050V O8OS AVX 080S-SC·l03·KAT·l A0

C293 26386/865 CAPACITOR CERAMIC 1.SnFtf-l0% 50V O8OS AVX 0805-SC·1S2·KAT-1A 0

C294 26386/863 CAPACITOR CERAMIC 1nF+/·100/0 SOV 0805 AVX 0805-SC-1 02-KAT-1 A0

C295 263861759 CAPACITOR CERAMIC 22nF+f-200/0 50V 1206 PHYCOMP 1206·2R-223·K9·BBC

C296 26386/863 CAPACITOR CERAMIC lnF+/-100/oS0V 0805 AVX 0805·5C-102·KAT·1A 0

to C297

cm 26451/003 CAPACITOR ALUM 10uF+/·20% 16V 4.3mmSQ RUBYCON 16-REV·10-M-Q450

cm 26386/760 CAPACITOR CERAMIC 220nFtf-l0% 50V 1210 PHYCOMP 1210·2R-224-K9-BBC

C300 26388J777 CAPACITOR CERAMIC 47nF+/-20% 63V 1206 PHYCOMP 1208-2R·473·K9·B20D,
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Audio processor board Bl/2 (eontd.)

G30l 263861875 CAPACITOR CERAMIC 10f1F+/·l0% SOV 0805 AVX 0805·SC·l03·KAT-1 A0

C302 26421/153 CAPACITOR ALUM 470uF+/-20% 6.3V RADIAL BCCQMPS 2222-036-53471

C303 26451/010 CAPACITOR ALUM l00uF+!·20% 6.3V 6.6mmSQ RUBYCON 6.3-REV-100

C304 26421/153 CAPACITOR ALUM 470uF+!·20% 6.3V RAOlAl BCCOMPS 2222-036·53471
C30S 263861899 CAPACITOR CERAMIC l00nF+/·l0% SOV 1206 AVX 1206-SC·l04-KAT-1A 0

to C306

CaD? 26451/005 CAPACITOR ALUM 22uF+!-20% 6.3V 4.3mmSQ RUBYCON 6.3·REV·22·M.Q450

C308 26386/875 CAPACITOR CERAMIC 10nF+/·l0% SOV 0805 AVX 0805-5C-l03-KAT-1 A0

C309 263661867 CAPACITOR CERAMIC 2.2nF+/·1Q% SOV 0805 AVX OB05-SC-222-KAT-,A0

csto 263861875 CAPACITOR CERAMIC 10nF+!·10%50V 0805 AVX 0805·5C·l Q3·KAT·M 0

to C314

C367 263431446 CAPACITOR CERAMIC 18OpF+/-2% 63V RADIAL BCCOMPS 2222-678- or2222-68

to C368

01 28371/494 DIODE 1N825..VOlTAGEREF 62VAXIAL DO-7 MICROSEMI 1N825 orA(52mm TAP

02 28357/030 DIODE 4004.. RECTIFIER400V SIM MElF GENERAL SEMI Gl41G-46

1003

D4 28371/494 DIODE 1N825.. VOLTAGEREF 6.2V AXIAL DO-7 MICROSEMI 1N825 orA(52mm TAP

D40 263831903 DIODE BAV99..SMAll-SIGDUAl70V MKD-A7 SOT-23 FAIRCHILD BAV99

070 283831934 DIODE ll4148..SMAll·SIGSOV MINI-MELF GENERAl SEMI ll4148

071 283831936 DIODE ll103B..SMAll-SIGSCHTKY 3QV MINI-MElF GENERAl SEMI LL1 03B-7F(TAPEI
0100 283831932 DIODE HSMP-3810.. PlN100V MKD·EOL SOT-23 AGILENT HSMp·381O·TR1

toD105

0108 2B3641OO5 OIOCE BA592..BAND SWTCH35V MKO·S SOO·323 INFINEON BA592-E6327

to0111

0150 283831936 DIODE ll103B..SMAll·SIGSCHTKY 3QV MINI-MElF GENERAL SEMI LL103B·7F(TAPEI
0180 283831936 OIOCE LL1038.. SMALL·SIGSCHTKV 30V MINI·MELF GENERAL SEMI LL1 03B-7F(TAPEI
toD182

0200 28383/934 DIODE ll4148.. SMAll-SIGSOV MINI-MElF GENERAL SEMI ll4148

to0201

0300 263B3193' DIODE ll4148.. SMAll·SIGSOV MINI-MElF GENERAL SEMI ll4148

ICl 28469/638 IC-DIGITAl ARRAY-LOGICAMI6703-012.. PLCC·68 AMERICAN MICROSYSTEM AM16703-
012
to1C2

IC5 28461/005 IC-ANAlOG DfA·CONVERTER7524..SQ.16 MAXIM MX7524JCSE

tolC6

IC7 284621638 IC-DIGITAl FliP-FLOP-D74HC74..DUAL $(}.14 PHILIPS 74HC74D

ICB 284661390 IC-DIGITAl NAND-GATE74HCOO..QUAD SQ.14 ON SEMI MC74HCOOD OfAD

IC9 28461/437 IC-ANAlOG OP AMP5534..SQ.8 PHILIPS NE5534D

to IC10

IC11 28461/413 IC-ANAlOG OP AMPTl074._ QUAD 80-14 STMICRO Tl074CD

IC12 28461/412 IC-ANAlOG OP AMPTl072.. DUAL so-a STMICRO Tl072CD

IC13 284611999 Ie-ANALOG SWITCHDG441 ..QUAD SO-16 MAXIM DG441DY

IC15 28461/846 IC-ANAlOG DfA-CONVERTER7545.. SQ.20 ANALOG AD7545AKR

to IC16

1C17 28461f413 IC-ANAlOG OP AMPTl074..QUAD $0-14 STMICRO TlO74CD
,
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IC18 284611845

IC19 28461/495

lC20 28461/846

te2l 28461/413

te22 284611999

le23 28461/413

IC24 28461/999

IC25 28461/846

le26 28461/413

te2? 28461/846

IC28 28461/005

IC29 28461/999
ICoo 28452/157
IC52 284651055

to less
lC54 284691057
less 284621157
to ICSS

lCGO 28461m4

lC6l 284611780

!ClO 284611412

Ie?l 28461/421

!ClOQ 28461/431

!Cl01 284611844

1C102 28461/532

1C103 28461/459

1C104 28466J390

!Cl05 28466/414

IClOO 284691032

lel07 28468/325

IClOB 28461/413

ICloo 284611845
toICllO

IC200 28461/127

le201 28461/411

IC202 284611806

IC203 28461/437

tC204 284611412

IC205 28461f411

IC206 28461f459

to IC207

lC208 2S461f413

IC209 28461/412

le21Q 284611029

can 28461/999

10lC212

le2l3 284611029

46882-310

Ie-ANALOG SWITCH?4HC4316..QUAD $0-16

Ie-ANALOG AUDIO·AMPTDA2030..5-PIN TO·220

Ie-ANALOG D/A-CONVERTER7545..SO·20

le·ANAlOG OP AMPTL074..QUAD $().14

Ie-ANALOG SWITCHDG441 ..QUAD S0-16

ie-ANAlOG OP AMPTl074,. QUAD S0-14

IC·ANAlOG SWlTCHDG44L QUAD So-16

IC-ANAlOG D/A-CONVERTER7545..S0-20

IC·ANAlOG OP AMPTl074..QUAD $0-14

IC-ANAlOG D/A..cONVERTER7545..S0-20

IC-ANAlOG D/A-CONVERTER7524..SO-16

IC-ANAlOG SWITCHOO441 ..QUAD SO-16

IC-DIGITAl FlIP·FlOp·D74HC377..OCTAL 80-20

IC-DIGITAl DECDRiDEMPlEX74HC138., So-16

IC-DIGITAlINVERTER74HC04..HEX So-14

IC-DIGITAl FliP-FlOP-D74HC377.. OCTAL $0-20

IC-ANALOG VOLTAGE-REG7aL05AC._ sos

IC-ANAlOG VOLTAGE-REG79l05AC..SO-S

IC-ANAlOG OP AMPTl072..DUAL SO-8

IC-ANAlOG VOICE·AMPSl627OC..Dll-8

IC·ANAlOG VIDEO DIFF AMP592..SO-8

IC-ANAlOG MODIDEMODULATR1496..SO-14

IC-ANAlOG OP AMPTBA120T.. Dll-14

IC-ANAlOG OP AMPTl032..DUAl SO-8

IC-DIGITAl NAND-GATE74HCOO..QUAD So-14

IC-DIGlTAl EXCLUSIVE·OR74HC86..QUAD 80-14

IC·DIGITAlINVERTER74HC14..HEX SO·14

IC-DIGITAl FliP-FlOP-MON74HC4538..DUAL SQ.16

IC-ANAlOG OP AMPTlOR. QUAD SO-14

IC-ANAlOG SWITCH74HC4316,. QUAD So-16

IC·ANAlOGOPAMPAD711KR..S0-8

IC·ANAlOG OP AMPTl071 ..SO-8

IC-ANAlOG OP AMPQP249..DUAL SO-8

IC-ANALOG OP AMP5534_, so-a

IC-ANAlOG OPAMPTl072..DUAL S0-8

IC·ANAlOG OP AMPTl071 ..SO-8

IC-ANAlOG OP AMPTl032..DUAL 50-8

IC·ANAlOG OP AMPTl074..QUAD $0-14

IC·ANAlOG OP AMPTl072..DUAL $O-S

IC-ANAlOG SWITCHOO211 .. QUAD SO·16

IC-ANAlOG SWITCHOO441 ..QUAD S0-16

Ie·ANAlOG SWlTCHDG211.. QUAD 50-16

PHILIPS 74HC4316D

STMICRO TDA2030H

ANALOG AD7545AKR

STMICRO Tl074CD

MAXIM DG441DY

STMICRO Tl074CD

MAXIM 00441DY

ANALOG AD7545AKR

STMICRO Tl074CD

ANALOG AD7545AKR

MAXIM MX7524JCSE

MAXIM DG441DY

PHILIPS 74HC377D

PHILIPS 74HC138D

ON SEMI Me74HC04D 01' AD

PHILIPS 74HC377D

NATIONAL SEMI lM7SlOSACM

STMICRO l79l0SACZ

STMICRO Tl072CD

NATIONAL SEMI lM592M

NATIONAL SEMI lM1496M

TEXAS TL032CDITUBEj

ON SEMI MC74HCOOD or AD

PHILIPS 74HC860

PHILIPS 74HC14D

PHILIPS 74HC4538D

STMICRO TlO74CD

PHILIPS 74HG4316D

ANAlOG AD711KR

ST MICRO TlOl1CD

ANAlOG OP249GS

PHILIPS NE5534D

STMICRO TlO72CD

STMICRO Tl071CD

TEXAS TL032COITUBEj

STMICRO TL074CD

STMICRO Tl072CD

ANALOG ADG211AKR

MAXIM DG441DY'

ANALOG ADG211AKR
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Audio processor board B1/2 (eonld.)

to1C214

lC215 28461/845 Ie-ANALOG SWITCH74HC4316..QUAD S().16 PHILIPS 74HC4316D

IC216 284611029 le·ANALOG SWITCHDG21 L QUAD 80-16 ANALOG ADG211AKR

to IC217

IC218 28461/845 Ie-ANALOG SWlTCH74HC4316" QUAD SO·16 PHiliPS 74HC4316D

10lC219

IC220 284611413 le·ANALOG or AMPTL074..QUAD so.14 STMICRO TlO74CD

IC221 284611096 Ie-ANALOG FllTERTLC04.. $0·8 TEXAS LC04CD

IC222 284$9/543 Ie-DIGITAl COUNTER74HC390..DUAL SO-16 PHILIPS 74HC390D

101C223

IC224 284611837 le·ANALOG PHASE-LCK-LOOP74HC4046A..SO-16 PHILIPS 74HC4046AD 01'AT

IC225 284661390 Ie-DIGITAL NAND·GATE?4HCOO..QUAD 50-14 ON SEMI MC74HCOOD or AD

lC226 28464/175 Ie-DIGITAL CQUNTER74HC191.. S().16 PHILIPS 74HC191D

to IC227

IC228 28461/412 Ie-ANAlOG OP AMPTl072..DUAL 00-8 STMICRO TL072CD

IC229 28461/437 IC-ANALOG OPAMP5534,. 50-8 PHILIPS NE5534D
IC230 284661393 Ie-DIGITAL NAND-GATE74HC132..QUAD 50-14 ON SEMI MC74HC132D orAD

IC231 28461/493 IC-ANALOG AUDI().AMPLM386.. 50-8 SAMSUNG LM386D

IC251 284651055 IC-DiGITAL DECDRlDEMPLEX74HC138.. 50-16 PHILIPS 74HC138D

IC252 28462/157 IC·DIGITAL FUP-FLOp·D74HC3n. OCTAL 50-20 PHILIPS 74HC377D

to IC257

IC258 284651056 IC·DIGITAL DECDRlDEMPlEX74HC139,. DUAL 50-16 PHILIPS 74HC139D

IC259 284661390 Ie-DIGITAL NAND-GATE74HCOO..QUAD SQ.14 ON SEMI MC74HCOOO orAD

IC301 28467/101 IC·MICRO CONTROllER82C54" PLCC-28 INTERSIL CS82C54
IC302 28469/095 IC-DlGITAL BFRJUNE·DRVR74HC126.. QUAD 50-14 PHILIPS 74HC126D

IC303 284661241 IC·DIGITAL NOR-GATE74HC02..QUAD 50-14 PHILIPS 74HC02D

IC304 28464/184 IC-DIGITAL COUNTER74HC161.. 50-16 ON SEMI MC74HC161D orAD

IC310 28469/052 IC·DIGITAL BUFFER74HC365..HEX 50·16 PHILIPS 74HC365D

u 236421555 INDUCTOR 10uH 10%LACQUER-COAT AXIAL TYCO SC10-100-T(5mm PITCH

L52 236421909 WOUND INDUCTOR WIDEBANDHF CHOKE BEAD CORE 2.5TN FERROXCUBE 4312·020-36700

L1SO 23642/528 INDUCTOR 47uH 5%MOULDED 3.2x25mm TYCO 3612-T-470-J

l1® 23642/528 INDUCTOR 47uH 5%MOULDED 3.2x2.5mm TYCO 3612-T-470..J

l161 23642/719 INDUCTOR 220uH 5o/oMQULDED 3.2x2.5mm TYCO 3612-T-221-J

l1S2 23642/526 INDUCTOR 470uH 10%MOUlDED 3.2x4.5mm TYCO 3613C-471-K

l180 236421524 INDUCTOR 1mH 1O%MQULDED 3.2x4.5mm TYCO 3613C·102-K

l230 23642170' INDUCTOR 2.2uH 5%MOULDED 3.2x2.5mm TYCO 3612-T-2R2..J

tol232

PLN 23444/334 CONNECTQR·RF 5MB RECEPTSO.()HM PCB·MTG ITT CANNON B5'·35'~OOO·C90

R1 24811/168 RESISTOR 619R 1% 250mW200V 50ppm MINI-MElF VTM 501-o-619R-l%-5Oppm

R2 25748/566 RESISTOR-VAR 10K 10%5oomW M·TURN VEAT-PCB BOURNS 3299W-H03

R4 24811/607 RESISTOR 20K 0.1% 25OmW200V 15ppm MINI-MELF VTM 501-0-2Of(Q.0.l%-15

R5 248111602 RESISTOR 10K 0.1 %25OmW200V 15ppm MINI-MELF VTM 501-Q-1OKQ.0.l%-15

toRS
R7 24811/187 RESISTOR 3K92 1% 250mW200V 50ppm MINI-MElF VTM 501-0·31<92-1 %-50ppm,
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Audio processor board B1/2 (contd.)

AS 24811/189 RESISTOR 4K751% 250mW200V 50ppm MINI-MELF VTM 501 -O-4K75-1%-5Oppm

to R9

RlO 248111197 RESISTOR 10K 1% 250mW200V 50ppm MINI-MELF VTM 501-0-1 OK-1 %-SOpprn

10 RiS

R16 248111227 RESISTOR 182K 1% 250mW200V SOppm MINI-MElF VTM 501-Q-182K-l%-5Oppm

R17 24811/226 RESISTOR 162K 1% 250mW200V SOppm MINI-MELF VTM 501-0-162K-l%-5Oppm

R16 24S11f173 RESISTOR lK 1% 250mW200V SOppm MINI-MELF VTM 501-0-1 KG-1 %-SOppm

R19 248111141 RESISTOR 47R5 1% 250mW200V 50ppm MINI-MELF VTM 501-0-47R5-1 %-5Oppm

R20 248111602 RESISTOR 10K 0.1% 2S0mW200V 15ppm MINI-MELF VTM SOl-I}10KQ.O.l%-15

R21 24753/395 RESISTOR iKQ? 0-5%250mW 200V 50ppm AXIAL TYeO He-1 K07-0.50/0-50ppm

R22 248111125 RESISTOR lOR 1% 250mW200V 50ppm MINI-MElF VTM 501-0-1 OR-l %-5Oppm

lO R23
R2' 247S3I626 RESISTOR 2K 0.5%2SOmW 200V 50ppm AXIAl rrco H8-2K-O.5%-5Oppm

R25 247S3/395 RESISTOR 1K07 O.5o/0250mW 200V SOppm AXIAL TYCe H8-1K07·0.5%-SOppm

R26 24811/602 RESISTOR 10K 0.1% 2SOmW200Y 15ppm MINI-MELF VTM 501..Q-10KO..Q.1%-1S

R27 248111149 RESISTOR 100R 1% 250mW200V 50ppm MINI-MELF VTM S01·0-100R·1%·SOppm

R26 248111173 RESiSTOR 1K1% 250mW200V 50ppm MINI-MELF VTM S01·0-1 KO-1%-SOppm

1oR33

R3' 248111607 RESISTOR 20K 0.1% 250mW200Y 15ppm MINI-MELF VTM 501-0·20KO..Q.1 %-15

R35 24811/602 RESISTOR 10K 0.1% 250mW200V 1Sppm MINI-MELF VTM S01-Q.-10KO-0.1%-15

toR36

R37 24811/187 RESiSTOR 3K92 1% 2SOmW200Y 50ppm MINI-MELF VTM S01-0-3K92-1 %-SOppm

R36 24811/197 RESISTOR 10K 1% 250mW200Y 50ppm MINI·MELF VTM S01·Q.-10K-1%·50ppm

lOR36
R4<l 24811/189 RESISTOR 4K7S1% 2SOmW200Y 50ppm MINI-MELF VTM S01-Q.-4K7S-1 "Io-SOppm

R41 248111197 RESISTOR 10K 1% 250mW200V SOppm MINI-MELF VTM 501-Q-1OK-1%-SOppm

R42 247531624 RESISTOR 1K 0.5o/0250mW 200Y SOppm AXIAL TYCe H8-1 K..Q.5%-5Oppm

R43 247531360 RESISTOR 1K05 0.5o/02SOrnW 200Y SOppm AXIAL TYCe H8-1K05-0.5%-SOppm

R44 24811/602 RESISTOR 10K 0.1% 250mW200Y 15ppm MINI-MELF VTM 501 -0·10KO..Q.1%-1S

10 R46

R47 248111195 RESISTOR 8K251% 250mW200V SOppm MINI-MELF VTM S01·0-8K25·1 %-50ppm

R46 247531673 RESISTOR 4K22 0.5o/0250mW 200V SOppm AXIAL rvco H8-4K22-0.5%-5Oppm

R49 24811/607 RESiSTOR 20K 0.1% 250mW200V 15ppm MINI·MELF VTM 501 -0-20KO-O.1%·lS

RSO 248111165 RESISTOR 475R 1% 25OrnW200V 50ppm MINI-MELF VTM 501 -0·475R-1%-50ppm

RS1 248111153 RESISTOR 150R 1% 250mW200V 50ppm MINI-MELF VTM 501 ·0·1S0R·1 %-50ppm

R52 247531541 RESISTOR 7SK 0.SO/02S0mW 200Y SOppm AXIAL TYCO H8-75K-0.5%-50ppm

RS3 256851418 THERMISTOR POS·TC DISC2R67@2ODEG.C RADIAL BOURNS MF·R020
AS' 247531600 RESISTOR 12K4 0.So/0250mW 200V 50ppm AXIAL TYCQ H8-12K4-0.S%-SOppm

RSS 247S3/627 RESISTOR 4K02 0.5o/0250mW 200Y SOppm AXIAL TYCO HB-4K02-0.5%-50ppm

R56 247S3I612 RESISTOR 5K11 0.5o/0250mW 200V SOppm AXIAL TYCe HB-SK11-0.5%-SOppm

RS7 248111181 RESiSTOR 2K21 1% 25OrnW200V 50ppm MINI·MELF VTM 501-0-2K21-1%-SOppm

R56 248111200 RESiSTOR 13K 1% 250mW2OQV SOppm MINI·MELF VTM SOl-0·13K-1%-SClppm

RS9 248111198 RESISTOR 11K 1% 250mW200V SOppm MINI-MELF VTM 501..Q·11K·1%·5Clppm

RGO 248111169 RESISTOR 681 R1% 250mW200V SOppm MINI-MELF VTM 501-0-681 R-1%-50ppm

R61 25748/566 RESISTOR·VAR 10K 1O%SOOmW M·TURN YERT-PCB BOURNS 3299W-1-103

R82 24811/197 RESISTOR 10K 1% 250mW200V SOppm MINI-MELF VTM S01-0-10K-1%-SOppm

toRe3,
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REPLACEABLE PARTS

Clr. IFR part Description Manufacturer Manufacturer's
Ref. number part number

Audio processor board B1/2 (eonld.)

R64 248111205 RESISTOR 22K11% 250mW200V SOppm MINI·MELF VTM 501·0·22Kl-1 %-5Oppm

10 ROO

R67 24811/165 RESISTOR 475R 1% 250mW200V SOppm MINI-MELF VTM 501·Q-475R·l%-SOppm

toR68

R69 248111205 RESISTOR 22K11% 250mW200V 50ppm MINI-MElF VTM 501-Q-22Kl-1%-5Oppm

R70 248111209 RESISTOR 33K21% 250mW200V 50ppm MINI·MElF VTM 501-0-33K2-1o/o-5Oppm

Rn 24811/199 RESISTOR 12Kl1%250mW200V 50ppm MINI-MElF VTM 501-Q..12Kl-1%-SOppm

R72 248111213 RESISTOR 47K5 1% 250mW200V 50ppm MINI·MELF VTM 501-Q-47K5·1o/c-5Oppm

10 A73

R74 248111205 RESISTOR 22Kl1%250mW200V 50ppm MINI·MELF VTM 501..{)-22Kl-10/0-SOppm

Rn 248111205 RESISTOR 22K1 1% 250mW200V SOppm MINI-MELF VTM 501-0-22Kl·1%-50ppm

R78 24811/173 RESISTOR lK 1% 250mW200V 50pprn MINI-MELF VTM 501-0·1KO-1%·5Oppm
,

R79 24811f24S RESISTOR 1M1%2SOmW200V SOppm MINI-MElF VTM S01·0-1 MQ-1 %-SOppm

R80 24811/221 RESISTOR lOOK 1% 250mW2ooV SOppm MINI·MELF VTM S01-0-1ooK-1%-5Oppm

R8l 24811/189 RESISTOR 4K7S 1% 2S0mW200V SDppm MINI-MELF VTM 501-04K7S-1 %-5Oppm

R82 24811f208 RESISTOR 3OK11% 2S0mW200V SDppm MINI-MElF VTM S01-0-30Kl-1 %-SOppm

R83 25711/643 RESISTOR-VAR SOK 10%SoomW HORIZ-PCB BOURNS 3386P-1-S03

ROO 25685/418 THERMISTOR POS-TC DISC2R67@20DEG.C RADIAL BOURNS MF·R020

R9l 247721009 RESISTOR 2R2 2% 125mW1S0V 100ppm AXIAL 8EYSCHLAG MBA0204-oo-BX·2R2·2%

R92 24811/189 RESISTOR 4K7S 1% 2SOmW200V SOppm MINI-MELF VTM S01-0-4K7S-1%·SOppm

R93 248111197 RESISTOR 10K 1% 2S0mW2ooV SOppm MINI-MElF VTM S01-0-10K·1%-SOppm

R94 24811/199 RESISTOR 12K11% 2SOmW200V SOppm MINI-MElF VTM S01-0·12K1-1%-SOppm

R95 24811/173 RESISTOR 1K1% 2S0mW200V SOppm MINI-MELF VTM S01-0-1 KQ-1o/.,.SOppm

R96 24811/197 RESISTOR 10K 1% 2S0mW200V SOppm MINI-MElF VTM SOl-Q-10K-l%·SOppm

R97 24811/189 RESISTOR 4K7S 1% 2SOmW2ooV SOppm MINI-MELF VTM SOl-Q-4K7S-1o/.,.SOppm

R98 24811f213 RESISTOR 47K5 1% 2S0mW2ooV 50ppm MINI-MELF VTM SOl.Q-47KS-l%-SOppm

Rl00 24811/1S7 RESISTOR 221R 1% 2SOmW200V SOppm MINI-MELF VTM S01 {)-221R-l%-SOppm

toRl01

Rl02 248111149 RESISTOR l00R 1% 2SOmW200V SOppm MINI-MELF VTM S01-0-100R·1o/.,.SOppm

R103 24811/181 RESISTOR2K211%250mW200V SOppm MINI-MElF VTM SOl-0-2K21-1 %-SOppm

R104 24811/173 RESISTOR lK 1% 2S0mW2ooV SOppm MINI-MElF VTM S01·0·1KO-l %-SOppm

Rl0S 24811/181 RESISTOR 21<21 1% 2S0mW200V 50ppm MINI·MELF VTM S01-Q-2K21-1%·5Oppm

Rl06 24811f149 RESISTOR 100R 1% 2S0mW200V SOppm MINI-MELF VTM S01-0-100R·l%-SOppm

R107 24811/173 RESISTOR 1K1%2S0mW200V SOppm MINI-MElF VTM S01-0·1 KQ-1%-SOppm

Rl06 24811/181 RESISTOR 2K211% 2SOmW200V 5Qppm MINI-MElF VTM S01-0-2K21-1 %-SOppm

to Rl09

R110 24811/189 RESISTOR 4I<7S 1% 25OmW200V 50ppm MINI·MELF VTM SOl·0-4K7S-1%·SOppm

Rlll 24811/173 RESISTOR 1K1% 2SOmW200V 50ppm MINI-MELF VTM 501-o-1KO·1%·SOppm

R112 24811/189 RESISTOR 41<75 1% 2SOmW2ooV 50ppm MINI-MElF VTM SOl ·0-4K75-1O/.,.SOppm

toR114

R115 24811/173 RESISTOR 1K 1% 2SOmW200V SOppm MINI-MELF VTM SOl-0-lKQ-l%·SOppm

R116 24811/189 RESISTOR 4K751% 250mW200V 50ppm MINI-MElF VTM 501·0-41<75-1 %-SOppm

to R119

Rl20 24811/125 RESISTOR lOR 1% 250mW200V SOppm MINI·MELF VTM S01-0·10R·l%-SOppm

R121 24811/173 RESISTOR 1K1% 250mW200V 50ppm MINI-MELF VTM 501-0-1 KO·l %·5Oppm

R122 24811/141 RESISTOR 47R51% 2SOmW200V SOppm MINI-MElF VTM 501-047R5-1 %-SOppm

R123 24811/173 RESISTOR 1K 1% 2SOmW2ooV SOppm MINI-MElF VTM S01-o-1 Kl}1%-SOppm,
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Clr. IFR part
Ref, number

Description

REPLACEABLE PARTS

Manufacturer Manufacturer's
part number

Audio processor boerd B1/2 (eontd.)

R124 24811/125

R125 24811f161

10 R126

A127 24811f186

10 R128

Al29 24811/169

to Rl30

Ri3i 248111165

R132 24811/186

Rl33 24811/173

toRl34

Rl35 24811/153

10 Ri3S

Ri3? 24811/149

Rl38 24811/197

Rl39 24811/227

Rl40 24811/214

toR141

R142 24611/227

Rl43 25748/564

Rl44 24811/181

Rl45 248111221

toRl48

R147 248111238

Rl48 24811/169

R149 248111231

RiSO 24811/221

R151 24811/173

R152 24811/125

R153 248111161

Ri54 248111190

R155 24811fl86

RiS6 24811/197

RiS? 248111235

RiSS 24811/125
10 RiSO

RiBi 24811/221

toRl62

Rl63 24811/173

toRiBS
Rl66 24811/133

RiB? 248111221

Ri68 24811/218

Rl69 24811/188

toR170

Rm 24811/173

R172 246111170

46882-310

RESISTOR iDA1% 250mW200V 50ppm MINI-MElF

RESISTOR 332R 1% 250mW2QOV 50ppm MINI-MELF

RESISTOR 3K65 1% 2SOmW200V SOppm MINI-MELF

RESISTOR 681R 1% 250mW200V 50ppm MINI-MELF

RESISTOR 475R 1% 250mW200V 50ppm MINI-MELF

RESISTOR 3K651% 2SOmW200V SOppm MINI·MELF
RESISTOR lK 1% 2SOmW200V SOppm MINI-MELF

RESISTOR 150R 1% 250mW200V 5Qppm MINI-MELF

RESISTOR 100R 1% 2S0mW2ooV SQppm MINI-MELF
RESISTOR 10K 1% 25OmW2OOV SOppm MINI-MELF

RESISTOR 182K 1% 250mW200V 5Qppm MINI-MELF

RESISTOR 51Kl1% 250mW200V 50ppm MINI-MELF

RESISTOR 182K 1% 250mW2ooV SOppm MINI-MELF

RESISTOR-VAR SOOR 10"l05oomW M-TURN VERT-PCB

RESISTOR 2K211% 250mW200V 50ppm MINI-MELF

RESISTOR lOOK 1% 250mW200V 50ppm MINI-MELF

RESISTOR 511 K1% 2S0mW2ooV SOppm MINI-MELF

RESISTOR 681 R1% 250mW200V 50ppm MINI-MELF

RESISTOR 2741< 1% 250mW2ooV SOppm MINI-MELF

RESISTOR lOOK 1% 250mW2ooV 50ppm MINI-MELF

RESISTOR lK 1% 250mW2ooV 50ppm MINI-MELF

RESISTOR lOR 1% 250mW2OQV 50ppm MINI-MELF

RESISTOR 332R 1% 2SOmW200V SOppm MINI·MELF

RESISTOR 51<11 1% 2S0mW200V SOppm MINI-MELF

RESISTOR 3K65 1% 250mW200V SOppm M1NI-MELF

RESISTOR 10K 1% 250mW2OQV 50ppm MINI-MELF

RESISTOR 392K 1% 25OmW200V SOppm MINI·MELF
RESISTOR lOR 1% 2S0mW2ooV SOppm MINI-MELF

RESISTOR lOOK 1% 25QmW200V SOppm M1NI-MELF

RESISTOR lK 1% 250mW2ooV SOppm MINI·MELF

RESISTOR 22Rl 1% 250mW200V SOppm MINI-MELF

RESISTOR lOOK 1% 250mW2ooV SOppm MINI-MELF

RESISTOR 75K 1% 2SOmW2OQV 50ppm MINI-MELF

RESISTOR 4K32 1% 250mW2ooV SOppm M1NI-MELF

RESISTOR 1K1% 250mW200V 50ppm MINI-MELF

RESISTOR 750R 1% 2SOmW200V SOppm MINI·MELF

VTM 501-(}.-10R·l%-SOppm

VTM 5Ql·1}-332R·l %-50ppm

VTM 501-0·3K65-1%-50ppm

VTM 501-0.681R-l%-50ppm

VTM 501-o.475R-l %-50ppm

VTM 501-D·3K65-1%-SOppm
VTM 501·0·1 KO· 1%·5Oppm

VTM 501-0-150R-l %-5Oppm

VTM SOl-D·l00R-l%·50ppm

VTM SOl-D·1OK-1%-SOppm

VTM 501-D-182K-l%-5Oppm

VTM SOl-0-51Kl-1%-5Oppm

VTM SOl ·O·l82K·l"fo.SOppm

BOURNS 3299W-l·S01

VTM SOl-0-2K21-10/0-SQppm

VTM SOl-0-100K-l%-5Qppm

VTM SOl·0-S11K-l%-SOppm

VTM SOl·Q.681R·l%·SOppm

VTM SOl-o.274K-l%-SOppm

VTM 501-o.l00K-l%-50ppm

VTM 501-0-1 KO-l %-SOppm

VTM SOl-o.l0R·l%·SOppm

VTM SOl·o.332R-l %·SOppm

VTM SOl-o.SK11-1%·SOppm

VTM 501-o.3K65-1%-SOppm

VTM 501-0.1 OK-l %-SOppm

VTM SOl-0-392K-l%·SOppm

VTM 501-0-1 OR-l O/".SOppm

VTM SOl-o.l00K-l%-SOppm

VTM 501-0·1 KO-l %-SOppm

VTM 501-0-22R-l %-5Oppm

VTM 501-o.l00K-l%-50ppm

VTM 501-0·7SKO-l%-SOppm

VTM 501-0-4K32·1%-5Oppm

VTM SOl-0-1 KO-l %-SOppm

VTM 501-0-750R-l%-SOppm

6-87



REPLACEABLE PARTS

Clr. IFRpart Description Manufacturer Manufacturer's
Rei. number part number

Audio processor board B112 (ccntd.)

R173 24811/173 RESISTOR 1K1% 250mW200V 50ppm M1NI-MELF VIM 501-0-' KD-l %-5Oppm

R174 248111170 RESISTOR 750R 1% 250mW200V 50ppm MINI-MElF VIM SOl-o-750R-l%·SOppm

Ri7S 24811f253 RESiSTOR 2M211% 250mW2QOV 50ppm MINI-MElF VIM 501·G-2M21·1 %-SOppm

R176 24811/125 RESISTOR iOR 1% 250mW200V 50ppm MINI-MELF VIM 501·1}10R-l%-5Oppm

Ri77 24811/133 RESISTOR 22Rl 1% 250mW200V SOppm MINI-MElF VIM 501·0·22R-l%-SOppm

loA178
R179 24811f185 RESISTOR 3K32 1% 250mW200V 50ppm MINI-MELF VIM 501-Q·3K32-1%-5Oppm

RlBO 24811fl89 RESISTOR 4K75 i% 250mW200V 50ppm MINI·MELF VIM 501·0-4K75·j %-5Oppm

RiBi 25711(638 RESISTOR-VAR lK l00/<>500mW HORIZ-PCB BOURNS 3386P-H02
R182 24811/179 RESISTOR iK821% 250mW200V 50ppm M1NI-MELF VIM 501·(}-1 K82·1 %·SOppm

Rl83 247531541 RESISTOR 7SK 0.S%2S0mW 200V SOppm AXIAL TYCe H8-7SK-0.S%-SOppm

Rl84 24811f194 RESISTOR 7KS 1% 2SOmW200V SOppm MINI-MElF VIM 501..0-7K5-1 %-SOppm

Rl85 24811f184 RESISTOR 3KOl 1% 2S0mW200V SOppm MINI-MElF VIM SOl·0-3K01-1%-SOppm

10 Rl86

R187 247S3/582 RESISTOR 541<6 O.S%250mW 200V 50ppm AXIAL TYce H8-54K6·0.S%-SOppm

Rl88 247531630 RESISTOR 14K3 O.So/,,250mW 200V SOppm AXIAL TYce H8--14K3-0.S%-SOppm

Rl89 24811/225 RESISTOR 150K 1% 2SOmW200V 50ppm MINI·MElF VIM SOl '0-150K-l%-5Oppm

R190 24811/197 RESISTOR 10K 1% 250mW200V 50ppm MINI-MElF VIM 501-{)-10K·l%·SOppm

R191 24811/200 RESISTOR 13K 1% 2S0mW200V SOppm MINI-MElF VIM 501-0-13K-l%-SOppm

R192 24811/157 RESISTOR 221 R1% 2SOmW200V SOppm MINI-MElF VIM S01-(}-221 R-1%-5Oppm

R193 24811/185 RESISTOR 3K32 1% 250mW200V SOppm MINI·MELF VIM SOl-0-3K32-1 %-5Oppm

R194 24811/253 RESISTOR 2M211% 2S0mW200V 50ppm MINI-MElF VIM SOl-(}-2M21·1 %·SOppm

R19S 24811/245 RESISTOR 1M 1% 250mW200V SOppm MINI-MElF VIM 501-Q-1MO·l%-SOppm

Rl85 24811/197 RESISTOR 10K 1% 2SOmW2QOV SOppm MINI-MELF VIM S01-0-10K-l%-5Oppm

R197 24811f181 RESISTOR 2K211% 250mW200V SOppm MINI-MElF VIM 501-0-21<21-1 %-5Oppm

Rl85 24811/157 RESISTOR 221 R1% 250mW200V 50ppm MINI-MElF VIM 501-(}-221 R-l%-5Oppm

Rl99 248111217 RESISTOR 68Kl1% 250mW200V 50ppm MINI-MElF VIM 501-(}-68Kl·1 %·SOppm

R201 24811/185 RESISTOR 3K321% 250mW200V 50ppm MINI-MElF VIM 501-0-3K32-1%-SOppm

R202 24811/233 RESISTOR 332K 1%2SOmW200V SOppm MINI-MELF VIM SOl..o-332K-1%-SOppm

R203 24753/231 RESISTOR S5K6 O.5%2S0mW 200V SOppm AXIAL rvco H8-55K6-0.5%-SOppm

R204 247531363 RESISTOR 499K 0.5%250mW 200V 50ppm AXIAL TYce H8-499K..o.5%·SOppm

R206 24811/125 RESISTOR lOR 1% 2SOmW200V 50ppm MINI-MElF VIM 501-0-10R·l%-SOppm

10 R207

R208 24811f199 RESISTOR 12Kl 1% 250mW2QOV 50ppm MINI-MHF VIM SOl·(}-12Kl-1%-SOppm

R209 24811/212 RESiSTOR 43K2 1% 250mW2QOV 50ppm MINI·MHF VIM SOl-043K2-1 %-5Oppm

R210 257111642 RESISTOR-VAR 20K 10"/oSOOmW HORIZ-PCB BOURNS 3386P-H03

R211 25711/644 RESISTOR-VAR lOOK 10%500mW HORlZ-PCB BOURNS 3388P-H04

R212 247531640 RESiSTOR 4K32 0.S%25OmW 200V 50ppm AXIAl TYCe H8-4K32-0.5%-SOppm

R213 24811/644 RESISTOR 39K2 0.1% 250mW2OQV 15ppm MINI·MElF VIM S01-0-39K2·0.1%·15

R214 248111203 RESISTOR 18K21% 250mW200V SOppm MINI-MElF VIM 501-0-18K2-1 %-5Oppm

R215 24811/623 RESISTOR 12Kl 0.1%2S0mW200V 15ppm MINI-MELF VIM 501-0-12K1-0.1%-15

R216 24811f173 RESiSTOR lK 1% 25OmW2QOV 50ppm MINI-MELF VIM 501·(}-1 KO-1 %-SOppm

R217 248111206 RESISTOR 24K3 1% 2SOmW200V 50ppm MINI·MELF VIM 501-0-24K3-1%-5Oppm

10 R218

R219 24753/364 RESISTOR 4K99 0.5%250mW 200V SOppm AXIAL TYce H8-4K99-Q.5%-SOppm

R220 247531475 RESISTOR 3K O.5%2SOmW 200V 50ppm AXIAL TYce HB·3K-0.5%-SOppm

R221 247531624 RESISTOR 1KO.S%25OmW 200V 50ppm AXIAL TYCO HB-1K-O.5%·SOppm,
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REPLACEABLE PARTS

Clr. IFR part Description Manufacturer Manufacturer's
Ref. number partnumber

Audio processor board B1/2 (conld.)

100222
0223 248111204 RESISTOR 20K 1% 250mW200V 50ppm M1NI·MELF VTM 501·Q..20K·l%-50ppm

0224 24811/221 RESISTOR lOOK 1% 250mW200V 50ppm MIN1·MElF VTM 501·(}.100K·l%·50ppm

0225 248111197 RESISTOR 10K 1% 250mW200V 50ppm MJNI·MELF VTM 501·(}.10K·l%·5Oppm

R225 24811/191 RESISTOR 5K62 1% 250mW200V 50ppm MINI·MElF VTM 501-{l-5K62-j %·50ppm

0227 24811/207 RESISTOR 27K41% 250mW200V SOpprn MINI-MELF VTM 501·Q-27K4-1%-50ppm

0228 24811/224 RESISTOR 130K 1% 250mW200V 50ppm MIN1·MELF VTM 501'(}'130K-l%-5Oppm

0228 248111201 RESISTOR 15K 1% 250mW200V 50ppm M1NI-MELF VTM 501·(}.15K·l%·5Oppm

0230 24811/179 RESISTOR 1K821% 250mW200V SOppm MINI·MElF VTM 501·(}.lK82·1%-50ppm
0231 24611/195 RESISTOR 8K25 1% 250mW200V SOppm MINI·MELF VTM 501-(}'8K25-1 %-soppm

0232 25711/644 RES1STOR·VAR 100K 10%SOOmW HORIZ-PCB BOURNS 3386P-1-104

R233 24753J840 RESISTOR 41<32 0.5o/02SOmW 200V SOppm AXIAL TYCO H84K32-0.5%-5Oppm

0234 24811/644 RESISTOR 391<2 0.1% 250mW200V 15ppm MINI·MELF VTM 501-0-39K2-0.1%-15

0235 248111193 RESISTOR SK811% 250mW200V SOppm MINI-MELF VTM S01-Q-SK81-1%-SOppm

R236 248111197 RESISTOR 10K 1% 25QmW200V 50ppm MINI-MELF VTM S01-Q-10K-10/0-5Oppm

R237 248111195 RESISTOR 81<25 1% 250mW200V SOppm MINI-MELF VTM 501-Q.8K25-1 %-50ppm

R236 257111638 RESISTOR-VAR 1K 10%500mW HORIZ-PCB BOURNS 338SP·H02

R239 24811/245 RESISTOR 1M1% 25OrnW200V 50ppm MINI·MELF VTM 501-Q-1 MQ-1 %-50ppm

R240 248111602 RESISTOR 10K 0.1 %250mW200V 15ppm MINI-MELF VTM 501-Q-10KQ-0.1%-15

toR241

R242 24811/206 RESISTOR 24K31% 250mW200V SOppm MINI-MELF VTM 501·Q-24K3·1%-50ppm

R243 24811/202 RESISTOR 16K21% 2SOmW200V SOppm MINI-MELF VTM 501·Q-1SI<2-1%-50ppm

R244 24811/607 RESISTOR 20K 0.1%250mW200V 15ppm MINI-MELF VTM 501-Q-20KQ-0.1%-15

R245 24811f189 RESISTOR 4K751% 2SOmW200V 50ppm MINI-MELF VTM 501-04K7S-1 %-SOppm

to R249

R250 24811/211 RESISTOR 39K2 1% 2SOmW200V 50ppm MINI-MELF VTM 501·Q-39K2-1%·50ppm

R251 24811/178 RESISTOR 1K62 1% 250mW200V SOppm MINI-MELF VTM 501·Q-1K62·1%-50ppm

R252 248111601 RESISTOR 33K2 0,1% 250mW200V 15ppm MINI·MELF VTM 501-Q-331<2-0.1%-15

R253 247321306 RESISTOR 6K 0.25%250mW 200V 50ppm AXIAL TYCe H8-SK-0.25%-SOppm

0254 247531626 RESISTOR 2K 0.5o/0250mW 200V 50ppm AXIAL TYCe H8-2K-0.5%-SOppm

R255 24753/624 RESISTOR 1K 0.5%250mW 200V SOppm AXIAL TYCe H8-1 K·0.5%·SOppm

to R256

R257 24811/189 RESISTOR 4K75 1% 250mW200V SOppm MINI-MELF VTM 501-04K75-1%-5Oppm

100258
0259 24811/165 RESISTOR 475R 1%250mW200V 50ppm MINI-MELF VTM S01-Q-475R-1%-5Qppm

0260 247531570 RESISTOR 6K92 0.5o/02SOmW 200V 50ppm AXIAL TYCe H8-6K92-0.5%-50ppm

0261 24732/261 RESISTOR 59K 0.25o/0250mW 200V 25ppm AXIAL TYCe H&59K·O.25%·25ppm

R252 248111190 RESISTOR 5K11 1% 2501'llW200V 50ppm MINI·MELF VTM 501-Q-5K11-1%-5Oppm

R283 257111637 RESISTOR-VAR SOOR 100/0500mW HORIZ-PCB BOURNS 3386P-1-501

R284 247531230 RESISTOR 237K O,So/02SOmW 200V 5Qppm AXIAL TYCe H8-237K-O.5%-5Oppm

R285 24732/265 RESISTOR 19K6 O.25%250mW 200V 25ppm AXIAL TYCe HtJ..-19KS..Q.250/0-25ppm

R285 248111644 RESISTOR 39K2 0.1% 250mW200V 15ppm MINI·MELF VTM 501-0-391<2-0.1%-15

R287 24811/173 RESISTOR 1K1% 250mW200V 50ppm MINI-MELF VTM 501-Q-1 KO-1 %-SOppm

R288 24811/109 RESISTOR 2R2110/0 250mW200V 5Qppm MINI-MELF VTM 501·0-2R2-1%-SOppm

R270 247531583 RESISTOR 61K9 0.5%250mW 200V 50ppm AXIAL TYCe He-61 K9·0.5%-5Oppm

R271 24732/261 RESISTOR 59K O.25%250mW 200V 25ppm AXIAL TYCe H8-59K-Q.25~-25ppm

0272 24811/190 RESISTOR 5K11 1% 250mW200V 50ppm MINI-MELF VTM 501-0-5K11-1%-5Oppm,
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REPLACEABLE PARTS

Clr. IFR part Description Manufacturer Manufacturer's
Ref. number part number

Audio processor board B1/2 (eontd.)

R273 25711/637 RE$ISTOR-VAR SODR l00/0500mW HQRIZ-PCB BOURNS 33B6P·l·501

0274 247531230 RESlSTOR 237K O.5%250mW 200V 50ppm AXiAL TYoo Hf3..-237K-O.5%-50ppm

0275 24732/265 RESiSTOR 19K6 O.25o/<>250mW 200V 25ppm AXIAL TYCD HS-19K6-0250/0-25ppm

0276 248111644 RESISTOR 39K2 0.1% 250mW2QOV 15ppm MINI-MELF VTM 501-o-39K2·0.1 %·15

0277 24753/378 RESiSTOR 9OK9 O.5o/0250mW 200V 50ppm AXiAl TYCD H8-90Kg.O.5%·SOppm

0278 24811fl65 RESISTOR 475R 1% 250mW200V 50ppm MINI·MELF VTM 501-0-475R-l%-50ppm

to R279

R280 248111207 RESISTOR 27K41% 250mW200V 50ppm MINI·MELF VTM 501-0-27K4-1%-50ppm

loR281
0282 24811/165 RESISTOR 475A 1% 250mW200V 50ppm M1NI..fdElF VTM 501·Q475R·, %-50ppm

R283 24811/655 RESlSTOR 7K68 0.1% 250mW200V 15ppm MINI-MELF VTM 501"(}-7K68-0.1%-15

0284 24811/233 RESISTOR 332K 1% 250mW200V SOppm MINI-MELF VTM SOl-0-332K-l%-5Oppm

0285 24811/165 RESISTOR 475R 1% 250mW200V 50ppm MINI-MELF VTM SOl -0-475R-l%-SOppm

R286 24811f654 RESISTOR 191<6 0.1% 250mW200V 15ppm MINI·MELF VTM SOl·0-191<6-0.1%-15

R287 24811/656 RESISTOR 63K4 0.1% 250mW200V 15ppm MINI-MELF VTM SOl·0-63K4-0.1%-15

R286 24811/194 RESISTOR 7K5 1% 2SOmW200V 50ppm MINI-MELF VTM SOl-o-7K5-1%-SOppm

10 R289

0290 24811/201 RESISTOR 15K 1% 2SOmW2QOV SOppm MINI-MELF VTM S01-0-15K-1%-SOppm

0291 24811/199 RESISTOR 12Kl1% 250mW200V 50ppm MINI-MELF VTM 501-0-12K1-1%-SOppm

R292 24811/193 RESISTOR 61<811% 2SOmW200V SOppm MINI·MELF VTM 501-Q-6K81-1%-SOppm

R283 24811/175 RESISTOR 1K21 1% 2SOmW2OQV SOppm MINI-MELF VTM 501·Q-1K21-1%-5Oppm

10 R294

R295 248111229 RESISTOR 221K 1% 2SOmW200V SOppm MINI·MELF VTM SOl-D-221K-l%-5Oppm

R296 24811/173 RESISTOR 1K1%2SOmW200V SOppm MINI-MELF VTM SOl-l}lKO·l%-SOppm

R297 24811/125 RESISTOR lOR 1% 250mW200V 50ppm MINI-MELF VTM SOl -O-10R·1%·5Oppm

R299 24811/245 RESISTOR 1M 1% 250mW2OQV 50ppm MIN~MELF VTM SOl·0-1MO-l%-5Oppm

R300 248111229 RESISTOR 221K 1% 2SOmW200V SOppm MINI·MELF VTM SOl·0-221K-l%-5Oppm

R301 248111233 RESISTOR 332K 1% 2SOmW200V SOppm MINI-MELF VTM SOl-o-332K-l %-50ppm

R302 24811/234 RESISTOR 365K 1% 250mW200V 50ppm MINI-MELF VTM 501·0·365K-l%·5Oppm

R303 24811/217 RESISTOR 68Kl1% 250mW200V 50ppm MINI-MELF VTM 501-0-68Kl·l%-SOppm

R304 24811/245 RESISTOR 1M1% 250mW200V SOppm MINI-MELF VTM 501-0-1 MQ-1 %-SOppm

0305 24811/113 RESISTOR 3R32 1% 250mW200V SOppm MINI·MELF VTM 501-0-3R32-1o/o-5Oppm

R306 24811/173 RESISTOR 1K1% 25OmW200V 50ppm MINI·MELF VTM 501-0-1 KO-l %·5Oppm

0307 24811/209 RESISTOR 33K21% 250mW200V 50ppm MINI-MELF VTM 501·l}33K2-1%-50ppm

R008 24811/245 RESISTOR 1M1% 250mW200V SOppm MINI-MELF VTM 501-l}1MQ-l%-SOppm

0310 24681/549 RESISTOR·NTWK BUSSED22K 2% x15 S(}.16 BOURNS 4816P-T02-223-TUBE

R312 24811/165 RESISTOR 475R 1% 250mW200V SOppm MINI·MELF VTM 501-0-475R·l%-50ppm
R315 24811/200 RESISTOR 13K 1% 250mW200V 50ppm MINI·MELF VTM S01-0-13K-l%-SOppm

R320 24811/189 RESISTOR 4K751% 250mW200V SOppm MINI-MELF VTM 501-0-41<75-1 %-5Oppm

loR321

R322 24811/173 RESISTOR 1K 1% 2SOmW200V SOppm MINI-MELF VTM SOl-0-1 KQ-l%-SOppm

R323 24811/217 RESISTOR 68Kl1% 2SOmW200V SOppm MINI-MELF VTM 501-0-681<1-1 %-5Oppm

R350 24811/189 RESISTOR 4K75 1%250mW200V SOppm MINI-MELF VTM 501-0-4K75-1 %-5Oppm

10 R351

RLA 234861544 RELAY REED SP NlO 5VSOOR PCB-MTG SIL-4 PICKERING 106-1-A-5I92OD

,
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Cir. IFApart
Ref. number

Description

REPLACEABLE PARTS

ManufactUrer Manufacturer's
part number

Audio processor board 81/2 (contd.)

TR23

TAlO

TR90

TR91

TR150

TR230

28459!084

28487f818

284331826

284531829
28453/829

284591084

TRANSISTOR N"ENH MOSFETBST82"" 80V MKD"02 S0123
TRANSISTOR NPN BF$20..20V 450MHz MKD·Gl $OT·23

TRANSISTOR PNP BC858B,,30V 150MHz MKD-3K 80T·23

TRANSiSTOR NPN BC848B..30Y 200MHz MKD-1K SQT·23

TRANSISTOR NPN BC848B..30V 200MHz MKO·l K8OT·23

TRANSISTOR N-ENH MOSFETBST82..BOV MKD{)2 80T23

PHiUPS

PHILIPS

INFINEON

INFINEON
INFINEON

PHILIPS

BST82ITAPE &REEl!
BF$20

BC858B Q62702·Cl698

BC848B Q62702-C 1704

BC8488 Q62702·C1704

BST82(TAPE & REEll

Xl00 236421944 FILTER HF CERAMICI0]MHz RADIAL PCB·MTG
to XI01

Audio processor 81/3
When ordering, prefix circuit reference with B 113.

MURATA SFELAI0M7MFAAO·BO

448301450 Complete unit Issue 001

81/3 is identical to 81/2 with the exception of R269 being fitted and R268 being omitted"

R269 24811/109 RESISTOR 2R21 1% 250mW200V 50ppm M1Nl·MELF VTM 501-Q-2R2-1%-SOppm



REPLACEABLE PARTS

Cir. IFR part Description Manufacturer Manufacturer's
Ref. number part number

Microprocessor 82/1
When ordering, prefix circuit reference with B2/1.

44830-110 Complete unit Issue 008

C1 263861875 CAPACITOR CERAMIC lOnF+!-10% SOV 0805 AVX 0805-5C-l OS-KAT-1 A0
loC2

C3 26343143S CAPACITOR CERAMIC 270pF+/·2% 63V RADIAL PHILIPS 2222.(l78·58271

C5 265821427 CAPACITOR POLYE$TR 470nFff·l0% 63V RADIAL AVX F074-0-0474·KDC

C6 263861759 CAPACITOR CERAMIC 22nF+f·2Q% SOV 1206 PHILIPS 1200-2A-223-K9-BBC

C7 26451/006 CAPACITOR ALUM 22uF+/·20% l6V 5,3mmSQ RUBYCON 16-REV-22

C8 263861875 CAPACITOR CERAMIC 10nF+I-10"k. SOV 0805 AVX 0805·5C·103-KAT-lA0

C9 263861899 CAPACITOR CERAMIC 10OnF+I-l00/~ SOV 1206 AVX 1206-5C-l04-KAT-1A 0

ClO 26386/875 CAPACITOR CERAMIC 10nF+I·l0% SOV 0805 AVX 0805--5C-l0S-KAT-1A 0

Cl1 263861830 CAPACITOR CERAMIC 330pF+/-5% SOV 0805 AVX Q805·5A·331·JAT·1A 0
to C12

C13 26343/767 CAPACITOR CERAMIC 10pF+I-5% SOV 0805 AVX 080~5A"100-JAT-1 A0
to C14

C15 263861875 CAPACITOR CERAMIC 10nF+I-10% SOV 0805 AVX 0805·5C-103·KAT·1A 0
toC17

C18 263861760 CAPACITOR CERAMIC 220nF+/-10% SOV 1210 PHILIPS 1210-2R~224-K9-BBC

C19 26582/427 CAPACITOR POlYESTR 47OnF+J-10% 63V RADIAL AVX F074-D-0474-KDC

C20 264511004 CAPACITOR ALUM 1OUF+I-200/l> 35V 5.3mmSQ RUBYCON 3~REV-10

C21 26386/875 CAPACITOR CERAMIC 10nF+J-100/l> 50V 0805 AVX 0805·5C·1 03-KAT-1 A0

C22 263861777 CAPACITOR CERAMIC 47nF+/-20% 63V 1206 PHILIPS 1206-2R-473-K9-BBC

C23 263861760 CAPACITOR CERAMIC220nF+/-100/l> SOV 1210 PHILIPS 1210-2R-224-K9-BBC

C2' 264511004 CAPACITOR ALUM 10uF+/·200/l> 35V 5.3mmSQ RUBYCON 35-REV-10
to C25

C26 26582/427 CAPACITOR POLYESTR47OnF+I·10%63V RADIAL AVX F074·D·0474-KDC

C27 263861760 CAPACITOR CERAMIC 22OnF+I-10%~ 50V 1210 PHILIPS 1210-2R-224-K9-BBC
toC28

C29 264511004 CAPACITOR ALUM 10uF+/-2O% 35V 5.3mmSQ RUBYCON 35-REV-10

C30 263861863 CAPACITOR CERAMIC 1nF+I·l00/l> 50V 0805 AVX 0805-SC-102-KAT-1A 0

C31 26451/004 CAPACITOR ALUM 1OUF+/-2O"k 35V 5.3mmSQ RUBYCON 3~REV-10

C32 26451/008 CAPACITOR ALUM 47uF+/-20% 6.3V 5.3mmSQ DUBILIER DVC-47!6.3-T/R
lOC33

C34 264511006 CAPACITOR AlUM 22uF+/-2O% 16V 5.3mmSQ RUBYCON 16·REV-22
toC35

C38 26386/899 CAPACITOR CERAMIC 100nF+/-l00/l> SOV 1206 AVX 1206-SC-104-KAT-1A 0

C37 26451/004 CAPACITOR AlUM 1OUF+I·200/l> 35V 5.3mmSQ RUBYCON 35-REV·10

C38 264511006 CAPACITOR ALUM 22UF+I-200/l> 16V 5.3mmSQ RUBYCON 16-REV-22

C39 264511009 CAPACITOR ALUM 47uF+/-200/l> 16V 6.6mmSQ RUBYCON 16-REV-47

C40 26386/899 CAPACITOR CERAMIC 1oonF+I·100/l> 50V 1206 AVX 1206-SC-104-KAT·1A 0

C41 26582/427 CAPACITOR POLYESTR 4700F+/-100/l> 63V RADIAl AVX F074·D·0474-KDC
1oC43
C44 264511006 CAPACITOR ALUM 22uF+/-20% 16V 5.3mmSQ RUBYCON 16-REV-22
1OC46
C.7 263B61760 CAPACITOR CERAMIC 2200F+/-10% 50V 1210 PHILIPS 1210·2R-224-K9-BBC

,
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REPLACEABLE PARTS

Cir. IFA part Description Manufacturer Manufacturer's
Ref. number part number

Microprocessor board B2I1 (eontd.)

C48 263861T17 CAPACITOR CERAMIC 47nF+!·20% 63V 1206 PHIUPS 1206-2A·473·K9-BBC

C49 263861760 CAPACITOR CERAMIC 220nF+!·10%50V 1210 PHILIPS 121Q·2R·224--K9·BBC

eso 26386/899 CAPACITOR CERAMIC 100nF+I·10% SOY 1206 AVX 1206-5C-l04-KAT-1A 0
to C51

CO2 26451fOO9 CAPACITOR ALUM 47uF+!·20% l6V 6.6mmSQ RUBYCON 16-REV-47

C53 263861899 CAPACITOR CERAMIC 100nF+{·10%50V 1206 AVX 1206-SC·l04·KAT-1A 0

CS4 26386/875 CAPACITOR CERAMIC 1QnF+f·l0% SOY 0805 AVX 0805·5C·103·KAT·1A 0

C56 26386/875 CAPACITOR CERAMIC 10nF+/-l0% SOY 0805 AVX 0805·5C·' 03-KAT-,A0
to C119

C120 264511006 CAPACITOR ALUM 22uF+!·20% l6V 5.3mmSQ RUBYCON l&REV-22

C121 2631161899 CAPACITOR CERAMIC lOO!'lF+{·,O% SOV 1206 AVX 1206·5C·l04-KAT·1A 0

C122 263861830 CAPACITOR CERAMIC 33OpF+f-5% 50V 0805 AVX 0805·5A-331-JAT·1 A0

C123 263861857 CAPACITOR CERAMIC 22nF+I-10% SOV 0805 AVX 0805-5C-222-KAT-1A 0

C124 263861875 CAPACITOR CERAMIC 10nF+/·10% SOV 0805 AVX 0805-5C-103-KAT-1 A0

C125 263861885 CAPACITOR CERAMIC 68nF+/·l 0% SOV 1210 AVX 1210-5C·683·KAT·l A0

C126 263861875 CAPACITOR CERAMIC 10nF+/-10% SOV 0805 AVX 0805·5C-10J.KAT·1A 0
10 C130

C131 254511006 CAPACITOR ALUM 22uF+/-20% 16V 5,3mmSQ RUBYCON 16-REV-22

C133 263861875 CAPACITOR CERAMIC 1OnF+/-10%SOV 0805 AVX 0805-SC·103·KAT-1 A0
10 Cl34

C135 263861818 CAPACITOR CERAMIC 33pF+/-5% 50V 0805 AVX 0805·5A-330·JAT·1 A0

C136 264511010 CAPACITOR ALUM 100uF+t-20% 6.3V 6.6mmSQ RUBYCON 6.3-REV-100

D1 283721215 DIODE BZX84·C12,. ZENER12V MKD-Y2 ooT·23 PHILIPS BZX1l4-C12 IY2)

02 283491034 DIODE BAT54..SMAll-S1GSCHTKY MKD·l4p SOT·23 PHILIPS BAT54-T1
1006
D7 283831934 DIODE LL4148..$MALL-SIG50V MINI-MELF GENERAL SEMI LL4148
to010

D13 21l3B31901 DIODE BAV70n SMALL-SIGDUAL 70V MKD·M ooT-23 PHILIPS BAV70
10 018

D19 28335/670 DIODE BAT18..BAND·SWTCHMKD·A2 $OT·23 PHILIPS BAT18lTl
10022

D23 283711302 DIODE BZX84-C4V7..ZENER4]V MKD·Z1 SOT-23 PHILIPS BZX84-C4V7

D24 283711412 DIODE BZX84-C5V1..ZENER5.1V MKD-Z2 SOT·23 PHILIPS BZX84-cSV1
10025

D27 2634911134 DIODE BAT54..SMALL-SIGSCHTKY MKD-L4p SOT·23 PHILIPS BAT54-T1
10028

029 283351670 DIODE BAT1S..BAND-SWTCHMKD-A2 SOT-23 PHILIPS BAT181T1
10030
D31 283831901 DIODE BAV70..SMALL·SIGDUAL 70V MKo-.M ooT-23 PHILIPS BAV70

D32 283351670 DIODE BAT18..BAND·SWTCHMKD·A2 SOT-23 PHILIPS BAT18/T1
to 034

D36 28371f768 DIODE BZX84·C9V1 ..ZENER9JV MKD-Z8ooT·23 PHILIPS BZX84-C9V1
10 036

D37 28349ro34 DIODE BAT54..SMALL-SIGSCHTKY MKD-L4p $OT-23 PHILIPS BAT54·T1
loD36

IC1 44535/315 IC·PROGRAM PAL x1 2945,EXTERNAL STANDARD.

IC3 2114691543 IC-DIGITAL COUNTER74HC390..DUAL S0-16 PHILIPS 74HC390D

,
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REPLACEABLE PARTS

Clr. IFR part
Ref. number

Description Manufacturer Manufacturer's
part number

Microprocessor board 82/1 (contd.)

IC4 284661412 Ie-DIGITAL EXCLUSIVE...()R74HCT86..QUAD S().14 PHILIPS 74HCT86D

IC5 28464/189 Ie-DIGITAL COUNTER?4HC393..DUAL S(}.14 PHILIPS 74HC393D

IC6 28462/136 le·DIGITAL FliP-FLOP-074HCT74..DUAl 80-14 PHILIPS 74HCT74D

IC7 28461/815 Ie-ANALOG PHASE-LCK·lOOPNE564D..80·16 PHILIPS NE564D
IC8 28469/543 Ie-DIGITAL COUNTER?4HC390..DUAL $0·16 PHILIPS 74HC3900

IC9 28467/117 Ie-MICRO STATIC-RAMHM628128..128Kx8 80-32 HITACHI HM628128LFp·l0SL

lelQ 28469/338 le·MICRO STATIC-RAMM48Z08" 8Kx8 DIL-28 DALLAS DS1225AB·150
lell 28488/187 SOCKET Ie 32 WAY OIL15.24mm ROW PITCH E·CAM 100·326·10·1007
lolC12
icts 28467f133 Ie-MICRO PRQCESSORSOCl88..PLCC-68 AMD N80Cl88-12

IC14 28469/573 IC·DIGlTAlLATCH74ACT373..OCT 80-20 FAIRCHILD 74ACT373SC
to IC15

IC16 26462/431 IC-DIGITAlLATCH74HCT373_. OCT S020 PHILIPS 74HCT373D

ICU 28469/027 IC-DIGITAlINVERTER74HCT14..HEX 50-14 PHILIPS 74HCT14D

ICla 44535i285 IC-PROGRAM PAl xt 2945,MEMORY DECODER.

IC19 44535i285 IC-PROGRAM PAl xt 2945,WAIT STATE GENERATOR.

IC20 264661122 IC-DIGITAl OR.oATE74ACT32..QUAD SO·14 FAIRCHilD 74ACT32SC

IC21 26469/049 IC-DIGITAl TRANSCEIVER74HCT24K. OCT 80-20 PHILIPS 74HCT245D
to IC22

IC23 284661122 IC-DIGITAl OR-GATE74ACT32..QUAD SO·14 FAIRCHilD 74ACT32SC

IC24 284651053 IC-DIGITAl DECDRiDEMPlEX74HCT138" SO·16 PHILIPS 74HCTl38D
lolC25

IC26 264S61600 IC-DIGITAl NAND-GATE74HC30..80-14 PHILIPS 74HC30D
IC27 284691058 IC-DlGITAl BFRillNE·DRVR74HC244..DUAL SO-2O HARRIS D74HC244M

IC28 28462/157 IC-DiGITAl FliP-FLOP-D74HC377..OCTAL 80-20 PHILIPS 74HC377D

IC29 28466/412 IC-DIGITAl EXCLUSIVE·OR74HCT86..QUAD SO-14 PHILIPS 74HCT86D

IC30 28469m2 IC-DIGITAl MULTIPlEXER74HC153..DUAL SO-16 PHILIPS 74HC153D

1C31 26462J638 IC-DiGITAl FliP-FLOP-D74HC74..DUAL SO·14 PHILIPS 74HC74D

1C32 28471/044 IC·MICRO EEPROM28C64..8Kx8 PlCC·32 ATMEl AT28C64B-2OJC
IC33 28469/058 IC-DIGITAl BFRflINE·DRVR74HC244..DUAL So.20 HARRIS D74HC244M

IC34 28462/164 IC-DIGITAl FllP.flOP·D74AC377,. OCTAL So.20 FAIRCHILD 74AC377SC

IC35 284691058 IC-DIGITAl BFRflINE-DRVR74HC244..DUAl So.20 HARRIS D74HC244M

IC35 28486f120 IC-DIGITAl OA-GATE74HC32..QUAD SO-14 HARRIS D74HC32M

1C37 28462/638 IC-DIGITAl FUp·FlOp·D74HC74..DUAL SO-14 PHILIPS 74HC740

1C3S 28465/067 IC-DIGITAL ENCODER74HC148..80·16 STMICRO M74HCl48MIR
toIC39

IC40 28462/157 IC-DIGITAL FlIp·FLOP·D74HC377..OCTAL 80-20 PHILIPS 74HC3nD

1C41 28467/132 IC-MICRO CONTROllER82C51A.. PlCC-28 OKI MSM82C51A-2JS
1C42 2646911144 IC-DIGITAl BFRiUNE·DRVR1488..QUAD 80-14 NATIONAL SEMI DSl48SM

IC43 264691045 IC-DlGITAl RECEIVER1489..QUAD 50-14 NATIONAL SEMI DS1489M

IC44 28461/004 IC-ANALOG NO CONVERTERADC0609CCV._ PlCC-28 NATIONAL SEMI ADC0809CCV
1C45 28466/241 IC-DIGITAl NOR.oATE74HC02..QUAD S(}14 PHILIPS 74HC02D

1C46 2846a1321 IC-DlGITAl FliP-FlOP-MON74HC123..DUAL SO-16 PHILIPS 74HC123D

1C47 264621639 IC-DiGITAL FliP-FlOP-D74AC374..OCT SO-20 FAIRCHILD 74AC374SC

IC48 28461/413 IC-ANAlOG OP AMPTl074..QUAD so.14 MOTOROLA Tl074CD

1C49 284611939 IC-ANAlOG AMSfDC CONVRTRAD536AJH..10PIN TO-l00 ANALOG AD536AJH
IC50 28461/413 IC-ANAlOG OP AMPTL074..QUAD 50·14 MOTOROLA TL074CD

IC51 264611898 IC-ANALOG D/A-CONVEATER7528..DUAL SQ.20 ANALOG AD7528JR,
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REPLACEABLE PARTS

Cl,. IFApart Description Manufacturer Manufacturer's
Ref. number part number

Microprocessor board 82/1 (contd.)

IC52 28462/157 Ie-DIGITAL FUP-FLOP-D74HCS77.. OCTAL 80-20 PHILIPS 74HC377D
101e54

1C55 44535/284 le·PROGRAM FPGA xt 2945.

1C56 28467fl08 Ie-MICRO D1GITfSGNL PROCAOSP2105., PlCC·68 ANALOG AOSP2105Kp·55

IC57 445351287 le·PROGRAM PAl)(l 2945,DSP DECODER.

IC58 28462/431 Ie-DIGITAL LATCH74HCT373..OCTS().20 PHILIPS 74HCT373D
to le59

1C50 28469/573 Ie-DIGITAL LATCH74ACT373..OCT 80-20 FAIRCHILD 74ACT373SC
10 IC62

1C53 28467/118 Ie-MICRO STATIC·RAM62256..32Kx8 $0-28 HITACHI HM62256LFP-l0T orAL
10 IC54
ICGS 28462/151 Ie-DIGITAL FLlP-FLOP·D74HC374..OCTAL S()..20 HARRIS D74HC374M

IC66 28461/818 Ie-ANALOG AID CONVERTER7821 ..80-20 ANALOG AD7821KR

IC67 28462/151 Ie-DIGITAL FLlP-FLOP-074HC374..OCTAL ${}-20 HARRIS D74HC374M

IC66 445351288 Ie-PROGRAM PAL xl 2945,FRACTIONAL DECODER.

IC69 284611898 IC-ANALOG D/A·CONVERTER7528..DUAL SO-2O ANALOG AD752BJR

IC70 284621157 IC-DIGITAL FLiP-FLOP-D74HC377..OCTAL 80-20 PHILIPS 74HC377D

IC71 284611029 IC·ANALOG SWITCHDG211 .. QUAD 50-16 ANALOG ADG211AKR

IC72 28461/413 IC·ANALOG OP AMPTLOR. QUAD SO-14 MOTOROLA TlO74CD

IC73 28461/673 IC·ANAlOG COMPARATORlM339..QUAD SQ.14 HARRIS CA339M

IC74 28461/411 IC-ANALOG OP AMPTL071 ..SO-8 MQTORQ1.A TlO71CD

IC75 28461/413 IC-ANALOG OP AMPTL074..QUAD S0-14 MOTOROI..A TL074CD

IC76 28466/412 IC·DIGITAL EXCLUSIVE-OR74HCT86..QUAD so·14 PHILIPS 74HCT86D

IC77 284821638 IC·DIGITAL FLlp·FLOp·D74HC74..DUAL 80-14 PHILIPS 74HC74D

IC78 284611803 IC-ANALOG VOLTAGE·REFLT1019..80-8 LINEAR TECH LT1019CS8·5

IC79 28466/122 IC-DIGITAL OR-GATE74ACT32..QUAD SO-14 FAIRCHILD 74ACT32SC

IC80 28461m4 IC-ANALOG VOLTAGE-REG78L05AC..80-8 NATIONAL SEMI LM78L05ACM

1C81 284611807 IC-ANALOG VOLTAGE-REGTL7705BCP..DIL--8 TEXAS TL7705BCP

1C82 284691027 IC·DIGITAL INVERTER74HCT14..HEX 50-14 PHILIPS 74HCT14D

IC83 28468!385 IC-DIGITAL NAND-GATE74HCTOO..QUAD 80-14 PHILIPS 74HCTOOD

IC84 284691058 IC-DIGITAL BFRlLlNE·DRVR74HC244..DUAL 50-20 HARRIS D74HC244M

11 23642/S33 INDUCTOR 1011H 5%MOULOED 3.2x25mm MEGGITI 61g-100-J

l2 23642/S35 INDUCTOR 111H S%MOULDED 3.2x2.Smm MEGGITI 3612-T-1RO-J

l3 23642/533 INDUCTOR 1011H S%MOULOED 3.2x2.5mm MEGGITI 612-T-l00-J

l4 236421064 INDUCTOR 1mH 1O"IoUNSCRNED AIR·CORE RADIAL TOKO 494HYF0140K

PlR 234361784 CONNECTOR PCB·HEAOER2·WAY STRT JAE Il·S·2p·S2T2·EF

PlS 23435/112 CONNECTOR PCB HEADER36-WAY O.64mmSQ RT-ANG FCI 75168-107-36

R1 248111203 RESISTOR 181<21% 2SOmW200V SOppm MINI-MELF VTM S01-0-18K2-10/0-SOppm

R2 24811/193 RESISTOR 6K81 1% 2SOmW200V SOppm MINI·MELF VTM S01·0-6I<81"1%-SOppm

R3 24811/137 RESISTOR 33R21% 250mW200V SOppm MINI·MELF VTM S01 ·0·33R2-1%-SOppm

R4 24811/161 RESISTOR 332R 1% 2S0mW200V SOppm M1NI-MELF VTM 501-0-332R-1%-5Oppm

R8 24811/140 RESISTOR 43R21% 2SOmW200V SOppm MINI-MELF VTM 501·0-43R2-1%-SOppm

R7 24811/173 RESISTOR 1K 1% 250mW200V SOppm MINI·MELF VTM 501-0·1 Ko-l%·SOppm

R8 24811/217 RESISTOR 68Kll% 250mW200V 50ppm MINI·MELF VTM SOl ·0-68K1·1 "Io-SOppm

R9 24811/21S RESISTOR 56K21"10 250mW200V SOppm M1NI-MELF VTM S01-o-S6K2-1 "Io-SOppm

..
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REPLACEABLE PARTS

Cir. IFRpart Description Manufacturer Manufacturer's
Ref. number part number

Microprocessor board B2!1 (conto.)

Rl0 248111209 RESISTOR 33K21% 250mW2QOV 50ppm MINI-MELF VTM 501·Q-33K2·1%-SOppm

Rll 24811/233 RESISTOR 332K 1% 250mW200V 50ppm MINI·MELF VTM 501·0-332K-1%-5Oppm

R12 24811/231 RESiSTOR 2741< 1% 250mW200V SOppm MINI-MELF VTM 501-D·274K·1'Y....-5Oppm

R13 24811/241 RESiSTOR 681K 1% 250mW200V 50ppm M1NI·MElF VTM 501.()·681K·l0/0-50ppm

R14 24811/174 RESiSTOR lKl1% 250mW200V 50ppm MINI-MELF VTM 501·Q-1Kl-10/0-50ppm
to R15

R16 24811/197 RESISTOR 10K 1% 250mW200V 50ppm MINI-MELF VTM 501·0·10K-l%-50ppm

R17 24811/173 RESiSTOR lK 1% 250mW200V 50ppm MINI·MELF VTM SOl·(}.1 KO·l %-5Oppm

R18 248111209 RESiSTOR 33K2 1% 25QmW2QOV 50ppm MINI-MELF VTM 501·0·33K2·1 %-SOppm

R19 24811/149 RESiSTOR lGOR 1% 250mW200V 50ppm MINI-MELF VTM 501-0-1 oaR·' %-50ppm

R20 248111197 RESISTOR 10K 1% 250mW200V 50ppm MINI-MELF VTM 501-0-10K·1%-SOppm

R21 24811f169 RESISTOR 681 R1% 250mW200V 50ppm MINI·MELF VTM S01-Q.681R·1%-SOppm

R22 24811f140 RESiSTOR 43R21% 250mW200V 50ppm MINI-MELF VTM S01-o.43R2·1%-5Oppm

R23 24811f172 RESiSTOR 009R 1% 250mW200V 50ppm MINI-MELF VTM S01-0·909R-1 '7'o-SOppm

R24 248111140 RESISTOR 43R21% 250mW200V 50ppm MINI-MELF VTM SOl-o.43R2-1%-SOppm

R25 24811f173 RESiSTOR 1K1% 250mW200V 50ppm MINI·MELF VTM S01·0·1 KO·1%-SOppm
toR26

R27 24811/169 RESISTOR 681 R1% 250mW200V 50ppm MINI-MElF VTM 501-0-681 R-l%-SOppm

R28 24811/1S7 RESiSTOR 221 R1% 2S0mW200V SOppm MINI-MElF VTM 501-0-221 R-l%-SOppm
loR34
R35 24811/149 RESiSTOR 100R 1% 2S0mW200V SOppm MINI-MELF VTM 501-D-l00R-l%-SOppm

R3S 248111197 RESiSTOR 10K 1% 2S0mW200V SOppm MINI-MELF VTM 501·0-10K-l%-50ppm
toR40

R41 24811/140 RESiSTOR 43R21% 2S0mW200V SOppm MINI-MELF VTM 501-0-43R2·1%·SOppm

R42 24811/169 RESiSTOR 681 R1% 2S0mW200V SOppm MINI·MELF VTM 501-0-681 R-l'7'o-SOppm

R43 248111149 RESiSTOR 100R 1% 250mW200V SOppm MINI-MELF VTM 501-0-100R-l%-SOppm

R44 24811/62S RESISTOR 14K7 0.1% 250mW200V 15ppm MINI-MElF VTM 501-0-14K7-0.1%-lS

R45 24811/640 RESiSTOR 1K54 0.1% 25OmW200V 15ppm MINI-MElF VTM 501-0·1K54·0.1%·1S

R46 24811/237 RESISTOR 475K 1% 250mW200V SOppm MINI-MELF VTM 501-0-47SK-1%-SOppm

R47 24811/197 RESiSTOR 10K 1% 250mW200V 50ppm MINI·MELF VTM 501-0-10K-1%-SOppm

R46 248111140 RESISTOR43R2 1% 2S0mW200V SOppm MINI·MELF VTM 501-0-43R2-1 %-SOppm

R49 24811/133 RESISTOR 22R1 1% 2SOmW200V 50ppm MINI-MELF VTM 501-0-22R-lo/.,..SOppm
to R50

R51 24811120S RESiSTOR 22Kl 1% 2S0mW200V SOppm MINI·MELF VTM S01·o.22K1-1 %-SOppm

R52 24811/192 RESISTOR 61<191% 250mW200V 50ppm MINI-MELF VTM 501-0-6K19-1%-5Oppm

R53 24811/217 RESISTOR 68Kl1%2S0mW200V 50ppm MINI-MElF VTM 501-0-68K1-1%-SOppm
toR54

R55 24811/142 RESISTOR 51 R1 1% 25OmW200V SOppm MINI·MELF VTM S01 {l061 Rl ·1%-50ppm

R56 24811/197 RESiSTOR 10K 1% 250mW200V 50ppm MINI·MELF VTM S01-o.10K-1O/.,..5Oppm

R57 248111237 RESISTOR 47SK 1% 250mW200V 50ppm MINI-MElF VTM S01-0·475K-l%-50ppm

R56 24811/217 RESiSTOR 68K11% 250mW200V SOppm MINI-MELF VTM SOl-o.68K1-1 '1o-SOppm
to RS9

ROO 24811/142 RESISTOR SlRl1% 250mW200V SOppm MINI-MElF VTM 501-0-S1 R1-1%·50ppm

R61 24811/21S RESISTOR S61<2 1% 250mW200V SOppm MINI·MELF VTM S01-o-S61<2·1 %·SOppm

R62 24811/197 RESISTOR 10K 1% 250mW200V 50ppm MINI·MELF VTM S01·0·1 OK-1 %-SOppm
toR63

R64 24811/142 RESISTOR SlR11% 250mW200V 50ppm MINI-MELF VTM 501-0·51 R1-1%-50ppm

,
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Microprocessor board B2/1 (contd.)

R65 248111169 RESISTOR BSiA 1% 250mW200V SOppm MINI-MElF VTM 501-1}681 R-l %-50ppm

R65 24811fl40 RESISTOR 43R2 1% 250mW200V SOppm MINI-MELF VTM 501-G-43R2-1%-SOppm

R67 248111197 RESISTOR 10K 1% 250mW200V 50pprn MINI-MElF VTM 501-1}10K-l%-SOppm
to RlO

A71 24811/144 RESISTOR 61 R9 1% 250mW200V 50ppm MINI-MELF VTM SOi-Q...61 R9-1%-SOpprn
10 R72

A?3 248111173 RESISTOR 1K1% 250mW200V SOppm MINI-MELF VTM 501-1}1 KG-1 %-SOppm
10 RlB
A79 24811/165 RESISTOR 475R 1% 250mW200V 50ppm M1NI-MELF VTM 50i-1}475R-l%-5Oppm

ABO 24811/197 RESISTOR 10K 1% 250mW200V SOppm MINI-MELF VTM 501-o-10K-l%-50ppm
10 R82

A83 24811/237 RESISTOR 475K 1% 250mW200V 50ppm MINI-MElF VTM 501-0-475K-l%-5Opprn

A84 24811/197 RESISTOR 10K 1% 250mW200V SOppm M1NI-MElF VTM 501-Q.l OK-i %-SOppm

A85 248111221 RESISTOR lOOK 1% 250mW2ooV 50ppm MINI-MELF VTM 501-0-100K·10/0·5Oppm

AS6 248111197 RESISTOR 10K 1% 2SOmW200V 50ppm MINI-MELF VTM 501-0-10K-l%-5Oppm

AS? 248111221 RESISTOR lOOK 1% 250mW2ooV SOppm MINI-MELF VTM 501-0-100K-l%-SOppm
1oR88

R89 248111229 RESISTOR 221 K1% 250mW200V SOppm MINI·MELF VTM 501-0-221 K-1%-SOppm

R90 248111245 RESISTOR 1M 1% 250mW2ooV 50ppm MINI-MELF VTM S01..{)-1 MO·1 %-5Oppm
10R91

R92 248111221 RESISTOR 100K 1% 250mW200V SOppm MINI-MELF VTM SOl-0-100K-1%-SOppm

R93 24811/189 RESISTOR 4K75 1% 2SOmW200V 50ppm MINI-MELF VTM S01-0-4K75-1 %-50ppm

R94 24811f197 RESISTOR 10K 1% 250mW2ooV 50ppm MINI-MELF VTM SOl-o·10K-1%-SOppm
to R98

R89 248111229 RESISTOR 221K 1% 250mW200V 50ppm MINI-MELF VTM 501-0-221 K-1%-5Oppm

Rl00 24811f197 RESISTOR 10K 1% 250mW2ooV SOppm MINI-MELF VTM 501-0-1OK-1%-SOppm

Rl0l 24811f193 RESISTOR 61<81 1% 25OmW200V 50ppm MINI-MELF VTM 501-o-6K81-1%-SOppm
to Rl02
Rl03 248111237 RESISTOR 475K 1% 250mW200V 50ppm MINI-MELF VTM 501-0-475K-1%·SOppm
to R104

Al05 24811/261 RESISTOR 4M7S 1% 2S0mW200V 50ppm MINI-MELF VTM SOl-04M75-1 %-SOppm

Al06 248111197 RESISTOR 10K 1% 2SOmW200V SOppm MINI-MELF VTM 501-0-10K-1%-SOppm

R107 24811/189 RESISTOR 4K751% 250mW2ooV 50ppm MINI·MELF VTM 501-D-4K75·1%-5Oppm
to R108

Al09 24811/173 RESISTOR 1K1% 250mW2ooV 50ppm MINI-MELF VTM 501-0-1 KO-l %-50ppm

R110 248111197 RESISTOR 10K 1% 250mW200V 50ppm MINI-MELF VTM 501-0-10K-l%-5Oppm
to R112

R113 24811f161 RESISTOR 332R 1% 250mW2ooV 50ppm MINI-MELF VTM 501-0-332R-1%-5Oppm

Rl14 248111209 RESISTOR 33K2 1% 2SOmW200V SOppm MINI-MELF VTM 501-0-33K2·1 %-5Oppm

Rl15 24811f197 RESISTOR 10K 1% 25OrnW2ooV 50ppm MINI-MELF VTM SOl-o-10K-1%-5Oppm

R116 24811/221 RESISTOR 100K 1% 250mW200V 50ppm MINI-MELF VTM 5Ol-0-l00K-l%-SOppm
R117 248111201 RESISTOR 15K 1%250mW2ooV 50ppm MINI-MELF VTM SOl-o-lSK-1%-SOppm

R118 256851408 THERMlSTOR NEG-TC DISC15K@25DEG.CRADIAL PHILIPS 2322-640-63153

R119 24811/197 RESISTOR 10K 1% 250mW200V SOppm MINI-MELF VTM 501-0-1 OK-1 %-SOppm
toR121

Al22 24811/169 RESISTOR 681 R1% 250mW200V 50ppm MINI·MELF VTM 501-0·681 R-1%-5Oppm

Al23 24811/197 RESISTOR 10K 1% 250mW200V 50ppm MINI-MELF VTM 501·0·10K·l%-5Oppm
toR125

Al26 243381002 RESlSTOR lOORS% 1Wl00V 350ppm 2512 VTM 509-0-100R-5%-V5

,
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Microprocessor board B2f1 (eontd.)

R127 243381004 RESISTOR 150A 5%lWl00V 350ppm2512 VTM 509-0-150R-5%-V5
to R128

R129 248111137 RESISTOR 33R2 1% 250mW2QOV 50ppm MINI-MELF VTM 501-o-33R2-1%-5Oppm
R130 24811/245 RESISTOR 1M1%250mW200V 50ppm MINI-MELF VTM 501-Q..1MO-l%-5Oppm
to R131

R132 24811(185 RESISTOR 3K32 1% 250mW200V 50ppm MINI-MELF VTM 501-(}-SK32-1O/.,..SOppm

R133 248111173 RESISTOR 1K1% 250mW200V 50ppm MINI-MELF VTM 501-0-1KO-l%-50ppm

R134 248111197 RESISTOR 10K 1% 250mW200V SOppm MINI-MELF VTM 501..{}10K-l%-50ppm
10 Rl36

R13? 248111194 RESISTOR 7K51% 250mW200V SOppm MINI·MElF VTM 501·l}7K5·'O/O-50ppm

R138 24811/197 RESISTOR 10K 1% 250mW20QV SOppm MINI·MElF VTM 501·Q-1OK-l%-50ppm
toR147

R148 24811/173 RESISTOR 1K1% 250mW200V 50ppm MINI-MELF VTM 501-0-1 KQ-l%-50ppm

R149 24811/197 RESISTOR 10K 1% 250mW200V SOppm MINI·MElF VTM 501-o-1OK-l%-5Oppm
to Rl53

R155 24811/197 RESISTOR 10K 1% 250mW200V SOppm MINI-MElF VTM 501·0·1OK-1%-5Oppm
10 R1Gl

R162 24811f173 RESISTOR 1K 1% 250mW200V 50ppm MINI-MElF VTM SOl.o-1 KO·1%-SOppm

R163 24811/197 RESISTOR 10K 1% 250mW200V SOppm MINI·MElF VTM 501.o-10K·1%·5Oppm
10 Rl88

R181l 248111189 RESISTOR 4K75 1% 250mW200V 50ppm MINI-MElF VTM 501-0-4K75-1 %-5Oppm
to Rl94

R195 24811/197 RESISTOR 10K 1% 2SOmW200V SOppm MINI·MElF VTM 501-0-10K-1%-5Oppm
R198 248111197 RESISTOR 10K 1% 250mW200V SOppm MINI-MElF VTM 501·0-10K-1%-5Oppm
R199 24811/189 RESISTOR 4K75 1% 250mW200V SOppm MINI-MElF VTM 501-o4K75-1 %-SOppm
R200 24811/201 RESISTOR 15K 1% 250mW200V 50ppm MJNI·MElF VTM 501-0-15K-1%-5Oppm
10 R215

R216 248111174 RESISTOR 1Kl 1% 250mW200V 50ppm MINI-MElF VTM 501-0-1 K1-1%-5Oppm

R217 248111185 RESISTOR 3K32 1%25OmW200V 50ppm MINI-MELF VTM 501.o·3K32-1%-SOppm
R218 24811/152 RESISTOR 130R 1% 250mW200V SOppm MINI-MElF VTM 501·0-130R-l %-SOppm
R219 24811/185 RESISTOR 3K32 1% 25OmW200V SOppm MINJ·MELF VTM 501-0-3K32-1 %-SOppm

R220 248111152 RESISTOR 130R 1% 2SOmW200V SOppm MINI-MELF VTM 501-0-130R-1 %-50ppm

R221 24811/174 RESISTOR 1K1 1% 250mW200V 50ppm MINI·MElF VTM 501-0-1 KHO/.,.5Oppm

R222 24811/189 RESISTOR 4K75 1% 25OmW200V 50ppm MINI-MELF VTM 501-o4K75-1 %-5Oppm

R223 248111133 RESISTOR 22R1 1% 250mW200V SOppm MINI-MElF VTM 501-0-22R-l %-5Oppm
R224 24811/197 RESISTOR 10K 1% 250mW200V 50ppm MINI·MElF VTM 501-0-1 OK-W.,.5Oppm
10 R225

R226 248111173 RESISTOR 1K 1% 250mW200V 50ppm MINI-MElF VTM 501·0-1 KQ-1%-5Oppm
10 R228

R229 248111185 RESISTOR 3K32 1% 250mW200V SOppm MINI-MELf VTM 501-o-3K32-1 %.5Oppm

R230 248111189 RESISTOR 4K75 1% 250mW200V 50ppm MINI-MELf VTM 501-o4K75·1 %-5Oppm
toA233

R234 248111206 RESISTOR 24K3 1% 250mW200V 50ppm MINJ-MELF VTM 501-o-24K3-1%-5Oppm

R235 248111236 RESISTOR 432K 1% 250mW200V 50ppm MINI-MElF VTM 501.o-432K·1%·5Oppm
R236 24811/241 RESISTOR 681K 1% 250mW200V 50ppm MINI-MElF VTM 501·0-681K-1%-5Oppm
R237 24811!194 RESISTOR 7K5 1% 250mW200V SOppm MINI-MELF VTM 501·Q-7K5-1 %-50ppm
R238 24811!142 RESISTOR 51 Rl1% 250mW200V SOppm MINI·MELF VTM 501-Q-51 Rl-1%-5Oppm
to R240

,
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Microprocessor board 8211 (contd.)

8KA 234361708 CONNECTOR FLEX ccr SKT14-WAY RT-ANG PCB MTG

R241 24811/197
toR248

R249 248111201

R250 24811/223

R251 248111217

R252 24811/139
10 R253

A254 24811/133
10 A255

A256 24811/197
10 R258

TR2 284571850
to IR3

TR4 28487/811
toTAl?

TAtS 28435/241
10 TRt9

TR20 284571850

TR21 28487/811

TR22 28435/241

TR23 284871811
10 TR29
lR30 284571850
toTR3t

TR32 284591084
IoTR33

TR34 284571850

RESISTOR 10K 1% 250mW200V 50pprn MINI·MELF

RESISTOR 15K 1% 250mW200V 50ppm MINI-MELF

RESISTOR 121K 1% 250mW200V 50ppm MINI·MELF

RESISTOR 68Kl1% 2SOrnW200V 50ppm MINI-MELF

RESISTOR 39R2 1% 250mW200V 50ppm MINI-MElF

RESISTOR 22Rl 1% 250mW200V 50ppm MINI-MELF

RESISTOR 10K 1% 250mW200V 50ppm MtNI·MELF

TRANSISTOR NPN FMMT2369AOV 600MHz MKD·*'J $OT23

TRANSISTOR NPN BC818-40.25V 170MHz MKD·6G SOT-23

TRANSISTOR PNP BCXlL45V 100MHz MKD-Tl SOT-23

TRANSISTOR NPN FMMT2369.40V 600MHz MKD-'1J SOT23

TRANSISTOR NPN BC818-40.25V 170MHz MKD-6G SOT-23

TRANSISTOR PNP BCX17.A5V 100MHz MKD-Tl 50T-23

TRANSISTOR NPN BC818·40.25V 170MHz MKD-6G 8OT·23

TRANSISTOR NPN FMMT2369.40V 600MHz MKD-'1J $OT23

TRANSISTOR N·ENH MOSFETBST82..SOV MKD-Q2 SOT23

TRANSISTOR NPN FMMT2369.40V 600MHz MKD-'lJ $OT23

VTM 501 ·0-10K-lO/".SOppm

VTM 501-0-15K-l %-SOppm

VTM 501-0-121K·1%-5Oppm

VTM S01-0-68Kl-l%-SOppm

VTM S01·0·39R2·1 %-SOppm

VTM 501-0·22R·1%-5Oppm

VTM SOl·Q.l0K·1%·SOppm

MOlEX 52044-1410

MOTOROlA MMBT2369LT1

GENERAL SEMI BC818-40

PHILIPS BCX17

MOTOROLA MMBT2369lTl

GENERAL SEMI BC818-40

PHIliPS BCX17

GENERAL SEMI BC81840

MOTOROLA MMBT2369LTl

PHIliPS BST82jTAPE & REEL)

MOTOROLA MMBT2369lTl



REPLACEABLE PARTS

elr. IFR part Description Manufacturer Manufacturer's
Ref. number part number

Cellular radio systems board (optional) 83
When ordering, prefix circuit reference with B3.

_5 Complele unit Issue 001

Cl 264511009 CAPACITOR·FIXED ALUMINIUM 47uF +1-20% l6V PANASONIC lNDUSTRIAL
ELECTROLvue, SURFACE-MOUNTED, SIZE 6.6 xe.smm, ECE-Y-1CA470P

C2 26451/010 CAPACITOR·FIXED ALUMINIUM l00uF +/·20% 6.3V PANASONIC INDUSTRIAL
ELECTRQLvnc. SURFACE·MOUNTED, SIZE 6.6 xs.smm, ECE-V·OJA·101P

C' 264511009 CAPACITOR-FIXED ALUMINIUM 47uF +1-200/0 l6V PANASONIC INDUSTRIAL
ELECTROLvue, SURFACE·MOUNTED, SIZE 6,6 x6.6mm, ECE-V-1CA470P

C, 26451/004 CAPACITOR·FIXED AlUMINIUM 10uF +1-20% 35V DUBILIER CAPACITORS
ELECTROLYTIC, SURFACE-MOUNTED, SIZE 5.3 x 5.3mm, DVC-l0135-TfR

C5 26451/004 CAPACITOR·FIXED ALUMINIUM lOuF +/-20% 35V DUBILIER CAPACITORS
ELECTROLYTIC, SURFACE·MOUNTED, SIZE 5.3 x5.3mm, DVC-1 0/35·TlR

C6 to 263861760 CAPACITOR-FIXED CERAMlC 220nF +/·10"10 50V X7R PHILIPS
C9 MULTILAYER, SURFACE-MOUNTED, SIZE 1210, NICKEL 1210-2R·224·K9·BBC

Cl0 26386182' CAPACITOR-FIXED CERAMlC 100pF +/-5% SOV NPO ROHM ELECTRONICS LTD
MULTILAYER, SURFACE·MOUNTED, SIZE 0805, NICKEL MCH21·5A·101 -JP

Cll 263861828 CAPACITOR·FIXED CERAMIC 220pF +/·5% SOV NPO ROOM ELECTRONICS LTD
MULTILAYER, SURFACE-MOUNTED, SIZE 0805, NICKEL MCH21-SA-221-JP

C12to 263861760 CAPACITOR-FIXED CERAMIC 220nF +/-10% 50V X7R PHILIPS
C15 MULTILAYER, SURFACE-MOUNTED, SIZE 1210, NICKEL 1210·2R·224--Kg.BBC

C1610 263861863 CAPACITOR·FIXED CERAMIC 1nF +/-10% SOV X7R!2C1, ROOM ELECTRONICS LTD
C18 MULTILAYER, SURFACE-MOUNTED, SIZE 0805, NICKEL MCH21-SC-102-KP

C19 263861760 CAPACITOR-FIXED CERAMIC 220nF +/-10% SOV X7R PHILIPS
MULTILAYER, SURFACE·MOUNTED, SIZE 1210, NICKEL 1210·2R·224·K9-BBC

C20 263861830 CAPACITOR·FIXED CERAMIC 330pF +/·5% SOV NPO ROOM ELECTRONICS LTD
MULTILAYER, SURFACE-MOUNTED, SIZE 0805, NICKEL MCH21-5A-331-JP

C21 263861863 CAPACITOR-FIXED CERAMIC 1nF +/-10% SOV X7R/2C1, ROOM ELECTRONICS LTD
MULTILAYER, SURFACE-MOUNTED, SIZE 0805, NICKEL MCH21-5C-102-KP

C22 263861760 CAPACITOR·FIXED CERAMIC 220nF +/·10% SOV X7R PHILIPS
MULTILAYER, SURFACE·MOUNTED, SIZE 1210, NICKEL 121(}.2R-224·K9·BBC

C23 263861830 CAPACITOR-FIXED CERAMIC 330pF +!-5% SOV NPO ROHM ELECTRONICS LTD
MULTILAYER, SURFACE-MOUNTED, SIZE 0805, NICKEL MCH21-5A-331-JP

CSOlo 263861875 CAPACITOR-FIXED CERAMIC 10nF +/·10"10 SOV X7R!2C1, ROHM ELECTRONICS LTD
COO MULTILAYER, SURFACE·MOUNTED, SIZE 0805, NICKEL MCH21·5C·103·KP

Ca7 26343n88 CAPACITOR-FIXED CERAMIC 680pF +/-5% SOV NPO ROHM ELECTRONICS LTD
MULTILAYER, SURFACE-MOUNTED, SIZE 0805, NICKEL MCH21·5A-681-JP

C88 264511010 CAPACITOR-FIXED ALUMINIUM 100uF +/-20"/0 6.3V PANASONIC INDUSTRIAL
ELECTROLYTlC, SURFACE·MOUNTED, SIZE 6.6 x6.amm, ECE·V·QJA-101P

cas 263431788 CAPACITOR·FIXED CERAMIC 680pF +/-5% SOV NPO ROHM ELECTRONICS LTD
MULTILAYER, SURFACE-MOUNTED, SIZE 0805, NICKEL MCH21-5A-681-JP

COO 10 26386/675 CAPACITOR-FIXED CERAMIC 10nF +!·10% SOV X7A12Cl, ROHM ELECTRONICS LTD
C9' MULTILAYER, SURFACE·MOUNTED, SIZE 0805, NICKEL MCH21-5C-103-KP

0110 283491034
06

6-100

DIODE SMALL-SIGNAL, SCHOTTKY, BAT54... 160mW 30V PHILlPS
100mA MARKING CODE L4p, SURFACE MOUNTED, $OT-23, BAT54-Tl
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Cellular radio systems board (optional) B3 (contd.)

IC1 28466/122 Ie-DIGITAL OR·GATE 74ACT3L 2INPUT, QUAD, NAT. SEMICONDUCTOR
CMO&ADVANCED+TIl, 14 PIN, SMALl-DUTlINE. 74ACT32SC

IC2 284621430 IG-DIGITAL FLlp·FLOPID·TYPE 74HCT374...1INPUT, PHILIPS
OCTAL, NON·INVERTING, POS EDGE TRIGGER, TRI·STATE, 74HCT374D

IC3 28462/136 Ie-DIGITAL FUp·FLOPID·TYPE 74HCT74..,2 BIT, PHILIPS
DUAL, POS EDGE TRIGGER, PLUS SET &CLEAR, 74HCT74D

IC' 28466f032 le-OIGITAL AND-GATE 74HC08... 2 INPUT, QUAD, PHILIPS
CMOS·H!SPEED, 14PIN, SMALl·OUTlINE. 74HC08D

IC5 284621430 Ie-DIGITAL FUP-FLOPID-TYPE 74HCT374...1INPUT, PHILIPS
OCTAL, NON·INVERTING, POS EDGE TRIGGER, TRI·STATE, 74HCT3740

IC6 28462/136 Ie-DIGITAL FUP-FlOPID·TYPE 74HCT74... 2 BlT, PHILIPS
DUAL, POS EDGE TRIGGER, PLUS SET &CLEAR. 74HCT74D

IC7 284661388 IC-DIGITAL NAND-GATE 74HCT10... 3 INPUT, TRIPLE, PHILIPS
CM08-HlSPEED+TTL, 14PIN, SMALL-OUTUNE 74HCT10D

1C8 284691058 IC-DIGITAL BUFFER/LINE-DRIVER 74HC244... 4INPUT, PHILIPS
4BIT, DUAL, NON-INVERTING, TRI·STATE BUS, 74HC244D

',.-

IC, 284661122 IC-DIGITAL OR..QATE 74ACT32... 2 INPUT, QUAD, NAT. SEMICONDUCTOR
CMOS·ADVANCED+TTL, 14 PIN, SMALL-OUTUNE 74ACT32SC

1C10 284661122 IC-DIGlTAL OR-GATE 74ACT32... 2 INPUT, QUAD, NAT. SEMICONDUCTOR
CMOS-ADVANCED+TTL, 14 PIN, SMALL-OUTUNE 74ACT32SC

1C1l 2846,ro66 IC-DIGITAL INVERTER 74ACT04... HEX, NAT. SEMICONDUCTOR
CMOS-ADVANCED+TTL, 14PIN, SMALL·OUTLINE 74ACTQ4SC

IC12 28462/141 IC-DlGITAL FUP-FlOPID-TYPE 74HCT377...OCTAL, PCS PHIUPS
EDGE TRIGGER WITH DATA ENABLE, CMOS-HISPEED+TTL, 74HCT377D

IC13 284671096 IC·MICRO PROCESSOR, 16BIT, 68000... 10MHz, HMOS, MOTOROLA INC.
68 PIN, PLCC. MC68HCooOlFNl12

IC14 44535J305 IC-PROGRAMMED PAL, SET OF 1,2945, ADDRESS DECODER
B3.

IC15 28466/122 IC-DIGITAL OR-GATE 74ACT32... 2INPUT, QUAD, NAT. SEMICONDUCTOR
CMOS-ADVANCED+TTL, 14PIN, SMALL-oUTllNE. 74ACT32SC

IC20 284691910 IC·MICRO STATIC-RAM, 128K x8BIT, M48Z128... 5V SGS·THOMSON
+1-5%, 120nS, NON-VOLATILE, WITH INTERNAL UTHIUM M48Z12tJ-.120PMI

IC21 284691910 IC-MICRO STATIC-RAM, 128Kx. 8BIT, M48Z128... 5V SGS·THDMSON
+1-5%, 120nS, NON-VOLATILE, WITH INTERNAL LITHIUM M48Z128·120PMI

IC22 445351306 IC-PROGRAMMED FPGA, SET OF 1, 2945, DSP ARBITRATOR
83.

IC23 10 284671108 IC·MICRO DlGIT/$GNL PROCESSR, ADSP2105... 10MHz ANALOG DEVICES LTD
IC25 DIGITAL SIGNAL PROCESSING, 1K PROGRAM &O.5K DATA ADSP2105KP-40

IC26 284691546 IC-DIGlTAL FILTER DF17oo... 16 INPUT, SINGLE, 8x BURR·BROWN INTERNAT
OVER SAMPUNG, STOPBAND ATTEN >11OdB, USER SELECT DF1700P

IC27 284611780 IC·ANALOGUE VOLTAGE·REGULATOR 79105AC... 5V 1QOmA NAT. SEMICONDUCTOR
NEGATIVE, UNEAR, 5% REGULATION, MONOUTHIC, 8 LM79L05ACM

IC28 284611814 IC-ANALOGUE AID CONVERTER AD7870... 5V 12 BIT, ANALOG DEVICES LTD
WITH ON CHIP REFERENCE, TRACKlHOlD AMP AND AD7870LN

1C29 284611459 IC-ANALOGUE OPERATIONAL AMP TL032... DUAL, 15V TEXAS INSTRUMENTS
UlGAIN BANDWDTH 1.1MHz, OFFSET VOlTAGE 2.0mV, SLEW TL032CDITUBEI

1C30 28461/805 Ie-ANALOGUE D/A-CONVERTER AD1865... DUAL, 5V 18 ANALOG DEVICES LTD
BIT, AUDIO, SERIAL INPUT, CD-PHASED OUTPUT, 116dB AD1865N

1C31 284611459 IC·ANALOGUE OPERATIONAL AMP TL032... DUAL, 15V TEXAS INSTRUMENTS
UlGAIN BANDWDTH 1.1MHz, OFFSET VOlTAGE 2.0mV, SLEW 1l032CD(TUBEI

IC32 28469/756 IC-ANALOGUE MULTIPLEXER 74HC4051 ... SINGLE, 8 PHIUPS
CHANNE~ 3SELECT INPUTS PLUS ENABLE, 74HC4051D

,
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IC33 284661032 Ie-DiGITAL AND-GATE 74HC08", 2INPUT, QUAD,
CMOS-HtSPEED, 14PIN, SMALl{)UTUNE.

IC34 28465/053 Ie-DIGITAL DECODER/DEMULTIPLEX 74HCT138... 3
INPUT, 8BIT, SINGLE, INVERTING, 3BIT ADDRESS,

IC3S 28462/136 Ie-DIGITAL FUp·FLOPID·TYPE 74HCT74...2 BIT,
DUAL, POS EDGE TRIGGER, PLUS SET &CLEAR,

IC36 284691063 Ie-DIGITAL BUFFER/UNE-DRIVER 74HC125". QUAD,
TRI·STATE, LOW ENABLE, CMOS-H!SPEED, 14 PIN,

PHILIPS
74HC08O

PHILIPS
74HCTl38D

PHILIPS
74HCT74D

PHILIPS
74HC12SD

L1 23642/533

12 23642/533

PLA 23436/970

iNDUCTOR·FIXED 10UH +1- 5% EPOXY·MOULD, 150mA 2R1
MAX, 30 Q@2.52MHz, 36 MHz SRF, SURFACE MOUNTED,

INDUCTOR·FIXED 10uH +1- 5% EPOXY-MOULD, 150mA 2Rl
MAX, 30 Q@2.52MHz,36MHzSRF,SURFACEMOUNTED,

CONNECTOR MULTIWAY, PCB HEADER, 34 WAY, RIGHT
ANGLED, 2-AOW, 2.54mm GRID, POLARISED, SHROUDED,

MEGGlTI ELECTRONICS
3612·T-10D-J

MEGGITT ELECTRONICS
3612-T-10D-J

MOlEX ElECTAONICS
39-2$-7348

A1to 248111173 RESISTOR-FIXED METAL-FILM 1K+/- 1% 250mW 200V 50 VISHAY COMPONENTS
A7 ppm/DEG.C, SURFACE MOUNTED, SIZE MINI-MELF, (8mm SMM0204-1 KO-1 %-50ppm

A8 248111197 RESISTOR-FIXED METAL·FILM 10K +/·1% 2SOrnW 200V 50 VISHAY COMPONENTS
ppm/DEG.C, SURFACE MOUNTED, SIZE MINI-MELF, (8mm SMM0204·1 OK-1 %50ppm

R9 248111173 RESISTOR·FlXED METAL-FILM 1K+/- 1% 250mW 200V 50 VISHAY COMPONENTS
ppm/DEG.C, SURFACE MOUNTED, SIZE MINI-MElf, (8mm SMM0204-1 KO- 1%-50ppm

AlO 248111197 RESISTOR-FIXED METAL-FILM 10K +/·1% 250rnW 200V 50 VISHAY COMPONENTS
ppm/DEG.C, SURFACE MOUNTED, SIZE MINI-MELF, (8mm SMM0204·1 OK-1 %50ppm

All 24811/197 RESISTOR-FIXED METAL-FILM 10K +/- 1% 250rnW 200V 50 VISHAY COMPONENTS
ppm/DEG.C, SURFACE MOUNTED, SIZE MINI-MElF, (8mm SMM0204·1 OK-1 %5Oppm

A12 248111173 RESISTOR-FIXED METAl-FILM 1K +/-1% 250mW 200V 50 VISHAY COMPONENTS
ppmfOEG.C, SURFACE MOUNTED, SIZE MINI-MELF, (8mm SMM0204-1 KO·1 %·SOppm

R13 to 24811/197 RESISTOR-FIXED METAL·FILM 10K +/- 1% 250mW 200V 50 VISHAY COMPONENTS
A18 ppmfOEG.C, SURFACE MOUNTED, SIZE MINI-MELF, (8mm SMM0204-1 OK-1 %SOppm

A19 24811/173 RESISTOR-FIXED METAL-FILM 1K +/-1% 250mW 200V SO VISHAY COMPONENTS
ppmfOEG.C, SURFACE MOUNTED, SIZE MINI-MELF, (8mm SMM0204-1 KO·1 %·5Oppm

A20 24811/149 RESISTOR·FIXED METAL·FILM 100R +/- 1% 250mW 200V VI$HAY COMPONENTS
50 ppm/DEG.C, SURFACE MOUNTED, SIZE MINI-MELF, SMM0204·100R-1'Yo>5Oppm

R2l 248111189 RESISTOR-FIXED METAL-FILM 4K75 +/- 1% 250mW 200V VISHAY COMPONENTS
50 ppm/DEG.C, SURFACE MOUNTED, SIZE MINI-MElf, SMM0204-4K7S-1%50ppm

R22 24811/180 RESISTOR-FIXED METAL-FILM 2K +/. 1% 250mW 200V 50 VISHAY COMPONENTS
ppmlDEG.C, SURFACE MOUNTED, SIZE MINI·MELF, 18mm SMM0204-2KO-1%50ppm

R23 24811/189 RESISTOR·FIXED METAL-FILM 4K75 +/- 1% 250mW 200V VISHAY COMPONENTS
50 ppm/DEG.C, SURFACE MOUNTED, SIZE MINI-MELF, SMM0204-4K75-1 "IoSOppm

R26 24811/197 RESISTOR·FIXED METAL·FILM 10K +/-1% 250mW 200V 50 VISHAY COMPONENTS
ppm/DEG.C, SURFACE MOUNTED, SIZE MINI-MELF, (8mm SMM0204-10K-1%50ppm

R27 24811/173 RESISTOR-FIXED METAL-FILM 1K+/- 1% 250mW 200V 50 VISHAY COMPONENTS
ppm/DEG.C, SURFACE MOUNTED, SIZE MINI-MELF, (8mm SMM0204-1KO-1 %-50ppm

R26 24811/173 RESISTOR-FIXED METAL-FILM 1K+/- 1% 250mW 200V 50 VISHAY COMPONENTS
ppmlDEG.C, SURFACE MOUNTED, SIZE MINI-MELF, (8mm SMM0204·1 KO-1 %rSOppm
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R29 24811/197 RESISTOR-FIXED METAL-FILM 10K +1- 1% 250mW 200V 50 VISHAY COMPONENTS
ppmlDEG.C, SURFACE MOUNTED, SIZE MINI·MELF, (8mm SMM0204·1 OK-1 o;,,sOppm

R30 24811/173 RESISTOR·FIXED METAL-FILM lK +1·1% 250mW 20QV 50 VISHAY COMPONENTS
ppmlDEG.C, SURFACE MOUNTED, SIZE MINI·MELF, (8mm SMM0204-1 KG-1 0/0-5Oppm

R31 24811/173 RESISTOR-FIXED METAL-FILM lK +1- 1% 250mW 200V 50 VISHAY COMPONENTS
ppmIDEG.C, SURFACE MOUNTED, SIZE MINI-MELF, (8mm SMM0204·1KG·1%-5Oppm

R32 24811/197 RESISTOR·FIXED METAL-FILM 10K +/-1%250mW 200V 50 VISHAY COMPONENTS
ppm/DEG.C, SURFACE MOUNTED, SIZE MINI·MELF, (8mm $MM0204·1 OK·' %5Oppm

R33 24811/173 RESISTOR·FIXED METAL-FILM lK +1-1% 250mW 200V SO VISHAY COMPONENTS
ppmlDEG.C, SURFACE MOUNTED, SIZE MINI-MELF, (8mm SMM0204·1 KO·1 %-5Oppm

R34 24811/173 RESISTOR-FIXED METAL-FilM lK +/- 1% 2SOmW 200V SO VISHAY COMPONENTS
ppmlDEG.C, SURFACE MOUNTED, SIZE MINI-MELE (8mm SMM0204-1 KO·1 %-5Oppm

R35 24811/197 RESISTOR·FIXED METAl·FllM 10K +/-1% 250mW 200V SO VISHAY COMPONENTS
ppmlDEG.C, SURFACE MOUNTED, SIZE MINI·MElF, (Bmm SMM0204·1 OK-1 %5Oppm

R36 24611/197 RESISTOR-FIXED METAL-FilM 10K +1- 1% 250mW 200V 50 VISHAY COMPONENTS
ppmlDEG.C, SURFACE MOUNTED, SIZE MINI-MELF, (8mm SMM0204-1 OK-1 %5Oppm

R37 248111218 RESISTOR·FIXED METAL·FILM 75K +1· 1% 250mW 200V SO VISHAY COMPONENTS
ppmlDEG.C, SURFACE MOUNTED, SIZE MINI·MElF, (8mm SMM0204-75K-l %5Oppm

R3810 24811/197 RESISTOR-FIXED METAl-FilM 10K +1-l%250mW 200V SO VISHAY COMPONENTS
R42 ppmJDEG.C, SURFACE MOUNTED, SIZE MINI·MELF, (8mm SMMQ204·1 OK-1 %5Oppm

R43lo 24811/193 RESISTOR·FlXED METAL·FllM 6K81 +1· 1% 250mW 200V VISHAY COMPONENTS
R48 50ppmlDEG.C, SURFACE MOUNTED, SIZE MINI-MELF, SMM0204-6KB1-1 %50ppm

R49lo 248111197 RESISTOR-FIXED METAL·FILM 10K +1- 1% 250mW 200V SO VISHAY COMPONENTS
R52 ppm/DEG.C, SURFACE MOUNTED, SIZE MINI-MELF, (8mm SMM0204-1 OK-l o/oSOppm

R53 24611/163 RESISTOR-FIXED METAl-FILM 392R +/- 1% 2SOmW 200V VISHAY COMPONENTS
50 ppmlDEG.C, SURFACE MOUNTED, SIZE MINI·MELF, SMM0204·392R-l %5Oppm

R54 24811/163 RESISTOR-FIXED METAL-FILM 392R +1- 1% 250mW 200V VISHAY COMPONENTS
SO ppmlDEG.C, SURFACE MOUNTED, SIZE MINI-MELF, SMM0204-392R-lo/oSOppm

R57to 24811/173 RESISTOR-FIXED METAL·FILM 1K +f·1% 250mW 200V 50 VISHAY COMPONENTS
RM ppmlDEG.C, SURFACE MOUNTED, SIZE MINI·MElF, (8mm SMM0204·1 KO·l %·5Oppm

R65 248111149 RESISTOR-FIXED METAL·FILM l00R +/- 1% 250mW 200V VISHAY COMPONENTS
50 ppmiOEG.C, SURFACE MOUNTED, SIZE MINI·MElF, SMM0204-1 DOR-l %5Oppm

R67 24811/184 RESISTOR-FIXED METAL-FILM 3K01 +/- 1% 250mW 200V VISHAY COMPONENTS
50 ppmtDEG.C, SURFACE MOUNTED, SIZE MINI-MElF, SMM0204-3K01·1 %50ppm

R68 248111197 RESISTOR-FIXED METAL-FilM 10K +/·1% 250mW 200V 50 VISHAY COMPONENTS
ppmtDEG.C, SURFACE MOUNTED, SIZE MINI·MELF, (8mm SMM0204-1 OK·1 o/oSOppm

R69 248111202 RESISTOR·FIXED METAL·FILM 16K2 +!.1% 250mW 200V VISHAY COMPONENTS
50 ppmtDEG.C, SURFACE MOUNTED. SIZE MINI-MElF, SMM0204-16!<2-1o/oSOppm

R7{) to 24811/197 RESISTOR-FIXED METAL-FILM 10K +/·1% 250mW 2DOV SO VISHAY COMPONENTS
R77 ppmlDEG.C. SURFACE MOUNTED, SIZE MINI-MELF, \8mm SMM0204·1OK·1%50ppm

RlB 248111204 RESISTOR-FIXED METAL-FILM 20K +1-1% 250mW 200V 50 VISHAY COMPONENTS
ppm/DEG.C, SURFACE MOUNTED, SIZE MINI-MELF, (Bmm SMM0204-2OK-1%50ppm

TR4 28453f829

TR5 284S3!829

46882-310

TRANSISTOR NPN BIPOLAR BC848B...30V 200MHz 200mW PHILIPS
100mA

TRANSISTOR NPN BIPOLAR BC848B...30V 200MHz 200mW PHILIPS
100mA 290hFE@2mA. NOISE 2dB@ 1KHz, MARKING CODE

BCS488

BCS488
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Cellular radio systems board (optional) B3/1
When ordering, prefix circuit reference with B3/1.

44830·181 Complete unit IssueQ12

C, 26451/009 CAPACITOR ALUM 47uF+f-20% l6V 6.6mmSQ RUBYCON 16-REV-47

C2 264511010 CAPACITOR ALUM lQQuF+!·20% 6.3V 6.6mmSQ RUBYCON 6.3·REV·lOG

C3 26451f009 CAPACITOR AlUM 47uF+/-20% l6V 6.6mmSQ RUBYCON 16-REV-47

C4 264511004 CAPACITOR ALUM 10uF+/-20% 35V 5.3mmSQ RUBYCON 35-AEV-l0

to C5
C6 26386f760 CAPACITOR CERAMIC 220nF+!·10",i, SOV 1210 PHYCOMP 121 (}2R·224·Kg·BBC

1oC9

C'O 26386J824 CAPACITOR CERAMIC 10OpF+f-5% SOV 0805 AVX 080S-SA-l01..JAT-1A 0

Cl1 26386Jll28 CAPACITOR CERAMIC 22OpF+f-5% SOV 0805 AVX 0805-SA-221-JAT-1A 0

C'2 26386/760 CAPACITOR CERAMIC 22OnF+!·10% SOV 1210 PHYCQMP 121Q·2R·224·K9·BBC

loC15

C'6 263861863 CAPACITOR CERAMIC lnF+/-l0% SOV 0805 AVX O8OS-5C-l02-KAT-1A 0

loG18

C'9 263861760 CAPACITOR CERAMIC 22Of1F+f-l0% SOV 1210 PHYCQMP 1210·2R·224·K9"BBC

C20 263861830 CAPACITOR CERAMIC 330pF+/·S% SOV O8OS AVX Oeo5---SA·331-JAT-1A 0

C2' 263861863 CAPACITOR CERAMIC 1nF+/-10% SOV 0805 AVX 080S-SC-102-KAT-1A 0

C22 263861760 CAPACITOR CERAMIC 220nF+/-10% SOV 1210 PHVCOMP 1210-2R-224-K9-BBC

C23 263861830 CAPACITOR CERAMIC 330pF+/-S% SOV 0805 AVX Oeo5-SA·331·JAT-1 A0

C24 265851001 CAPACITOR POLVESTR 1uF+!-l 0% 63V 7.3xl Omm WIMA SMD7.3·WF10%-63V-TR

CSO 26386/875 CAPACITOR CERAMIC 10f1F+f·l0% SOV 0805 AVX Oeo5-SC-l 03-KAT-1 A0

10C86

C8l 263431788 CAPACITOR CERAMIC 680pF+!-S% SOV 0805 SYFER oeo5-J-OSO-0681J-C-T

C98 264S11010 CAPACITOR ALUM l00uF+f-2O% 6.3V 6.6mmSQ RUBYCQN 6.3--REV·100

COO 263431788 CAPACITOR CERAMIC 680pF+!"S% SOV 0805 SYFER O8OS-J..Q5Q.0681 J-C-T

COO 263861875 CAPACITOR CERAMIC 10nF+f-l0% SOV 0805 AVX 0805-SC-l03-KAT-1A 0

toC94

CWO 263861875 CAPACITOR CERAMIC 10f1F+f-l0% SOV 0805 AVX 0805·SC·l03-KAT·1A 0

Cl0l 263861899 CAPACITOR CERAMIC 100nF+/"10%SOV 1206 AVX 1206"SC·1Q4-KAT-1A 0

C102 263861830 CAPACITOR CERAMIC 330pF+/"S% SOV 0805 AVX 0805---SA-331-JAT-1 A0

toC103

C'04 2S386!875 CAPACITOR CERAMIC 10f1F+/-l0% SOV 0805 AVX 0805-SC·103-KAT·1A 0

C'05 26343/767 CAPACITOR CERAMIC lOpF+f-5% SOV 0B05 AVX Oeo5-SA-1 OO.JAT-1 A0

to Cl06

C107 26386/875 CAPACITOR CERAMIC 10nF+/-l0% SOV 080S AVX 0805-SC-l03-KAT-1A 0

to Cl08

C109 263861830 CAPACITOR CERAMIC 33OpF+!-S% SOV 0805 AVX 0805-SA-331-JAT-1A 0

D1 283491034 DIODE BAT54..SMALL-SIGSCHTKV MKo-L4p 8OT-23 PHILIPS BAT54-Tl

to 010
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ICl 284661122 Ie-DIGITAL OR-GATE?4ACT32" QUAD S().14 FAIRCHILD 74ACT32SC

IC2 284621430 le·DlGITAl FLiPROP-D74HCT374..OCTAL 80-20 PHILIPS 74HCT374D

1C3 28462/136 Ie-DIGITAL FlIp·FLOP-074HCT74..DUAL 80-14 PHILIPS 74HCT740

1C4 28466/032 Ie-DIGITAL AND·GATE74HC08., QUAD 50-14 PHILIPS 74HC08D

1e5 284621430 Ie-DIGITAL FLlP-FLOP-D74HCT374n OCTAL 80-20 PHILIPS 74HCT374D

IC' 284621136 le-OIGITAl FLiP-FlOP-D74HCT74" DUAL SQ.14 PHILIPS 74HCT740

IC7 28466/388 le·DIGITAL NAND-GATE?4HCT10" TRIPLE 50-14 PHILIPS 74HCT10D

ICS 284691058 Ie-DIGITAL BFR/UNE-DRVR74HC244..DUAL SQ·20 ON SEMI MC74HC244DW orADW

ICS 284661122 Ie-DIGITAL QR-GATE74ACT32., QUAD 80·14 FAIRCHILD 74ACT32SC

to lcto
lell 28469/066 IC·OIGITAlINVERTER74ACT04" HEX S().14 FAIRCHilD 74ACT04SC

IC12 28462/141 IC-DIGITAl FlIp·FlOP-D74HCT377.. OCTAL 80-20 PHILIPS 74HCT377D

IC13 28467f{)96 IC-MICRO PROCESSOR68000_. 16·BIT PLCC-68 HITACHI H068OOOCP10
IC14 445351305 IC-PROGRAM PAl xt 2945ADDRE$$ DECODER B3

IC15 28466/122 lC-DIGITAl OR·GATE74ACT32..QUAD 80-14 FAIRCHILD 74ACT32SC

IC20 284671117 IC·MICRO STATIC-RAMHM628128.. 128Kx8 80-32 MITSUBISHI M5M51008DFp·10H

lolC21

IC22 445351306 IC·PROGRAM FPGA xt 2945DSP ARBITRATOR B3

IC23 284671108 IC-MICRO D!GlTfSGNl PROCADSP2105..PlCC-68 ANALOG ADSP2105KP-55

lolC25

IC26 28469/690 IC·DIGITAl FllTERSM5843" SO-28 NIPPON SM5843-ASl

1C27 28461/780 IC·ANAlOG VOLTAGE-REG79l05AC..SO·8 STMICRO l79l05ACZ

IC28 28451f814 IC-ANAlOG AID CONVERTERAD7870..Dll-24 ANALOG AD7870lN

IC29 28461/459 IC-ANAlOG OP AMPTl032.. DUAL SO-8 TEXAS TL032COITUBEj

IC30 28461/805 IC-ANAlOG D/A-eoNVERTERADl865.. DUAL Dll-24 ANALOG AD1865N

IC3l 28461/459 IC-ANAlOG OP AMPTl032..DUAL SO·8 TEXAS TL032COITUBEj

IC32 28469/756 IC-ANAlOG MUlTIPlEXER74HC4051.. S0-16 PHILIPS 74HC4051D

1C33 284661032 IC-DIGITAl AND·QATE74HC08..QUAD SO-14 PHILIPS 74HCoao

IC34 28465/053 IC-DIGITAl DECDRfDEMPlEX74HCTl38>o 80·16 PHILIPS 74HCTl380

IC35 284621136 IC·DIGITAL FlIP-FlOP-D74HCT74,. DUAL S0-14 PHILIPS 74HCT74D

IC35 284691063 IC-DIGITAL BFR/UNE·DAVR74HC125..QUAD 80-14 PHILIPS 74HC125D

1C37 28467/154 IC-MICRO PERIPHERALMXD1210.. 80-8 MAXIM MXD1210CSA

to IC38

1e39 28462/136 IC-DIGITAl FliP-FlOP-D74HCT74.. DUAL 80·14 PHILIPS 74HCT74D

IC40 284611815 Ie-ANALOG PHASE-lCK-lOOPNE5640" SO-16 PHILIPS NE584D

L1 236421533 INDUCTOR 10uH 50/0MOUlDEO 3.2x2.5mm TYCO 3612-T-l00-J

1ol2

Rl 24811/173 RESISTOR 1K1% 250mW2OQV 50ppm MINI-MElF VTM 501-0-1 KO-l%-SOppm

10 R7

AS 24811/197 RESiSTOR 10K 1% 25OrnW2OQV SOppm MINI-MElF VTM 501·0·1OK-1%-5Oppm

AS 24811/173 RESISTOR 1K 1% 250mW2OQV 50ppm MINI·MELF VTM 501-Q.1KQ.10/0-5Oppm

Rl0 248111197 RESISTOR 10K 1% 25OrnW2OQV SOppm MINf.-MElF VTM 50l-D-10K·1%·5Oppm

to Rl1

R12 24811/173 RESISTOR 1K1% 25OrnW200V SOppm MINI-MElF VTM 501..Q·1KO-l0/0-5Oppm,
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R13 248111197 RESISTOR 10K 1% 25QmW200V 50ppm MINI·MELF VTM 501-(}-10K-l%-SOppm

to R1B

R19 24811/173 RESISTOR lK 1% 250mW200V SOppm MINI-MElF VTM 501·Q·1KO-l%-50ppm

R20 24811/149 RESISTOR 1GOR 1% 250mW200V 50ppm MINI·MELF VTM 501·(}1 GOA·' %-5Opprn
R21 24811/189 RESISTOR 41<751% 250mW200V 50ppm MINI-MElF VTM 50144K75-10/0-5Oppm

R22 24811/180 RESISTOR 2K 1% 250mW200V 50ppm MINI-MELF VTM 501-0-2KO-l%-50ppm
R23 24811f189 RESISTOR 4K75 1% 250mW200V 50ppm MINI-MELF VTM 501-0-4K7S-' "Io-5Oppm

R24 248111173 RESISTOR lK 1% 250mW200V 50ppm MINI·MELF VTM 501"'()·' K(}-l 0/0-50ppm

1oR25

R26 24811/197 RESISTOR 10K 1% 250mW200V 50ppm MINI-MELF VTM 501·Q-1OX-l0/0-50ppm

R2? 24811/173 RESISTOR lK 1% 250mW200V 50ppm MINI-MELF VTM 501-0-1 Ko.10/0-50ppm

1oR28

R29 248111197 RESISTOR 10K 1% 250mW200V SOppm MINI-MELF VTM 501-0-10K-1%-5Oppm

R30 248111173 RESISTOR 1K 1% 2SOmW200V 50ppm MINI-MELF VTM 501-0-1 KQ-1%-5Oppm

10 R31
R32 24811/197 RESISTOR 10K 1% 250mW200V SOppm MINI-MELF VTM 501-0·10K·lo/...5Oppm

R33 24811/173 RESISTOR 1K 1% 250mW200V 50ppm MINI-MELF VTM 501-0-1 KQ-1%-5Oppm

loR34

R35 24811/197 RESISTOR 10K 1% 250mW200V SOppm MINI-MElF VTM 501·0·10K·1%·5Oppm

loR36

R37 248111218 RESISTOR 75K 1% 250mW200V 50ppm MINI-MElF VTM S01-0-75KO-1%-SOppm

R38 24811/197 RESISTOR 10K 1% 250mW200V 50ppm MINI-MElF VTM S01-0-10K-1%-5Oppm

loR42

R43 248111193 RESISTOR 6K81 1% 2SOmW200V SOppm MINI·MELF VTM S01·o.6I(81·1%·SOppm

1oR48
R49 248111197 RESISTOR 10K 1% 250mW200V 50ppm MINI-MElF VTM S01-Q-10K-1%-SOppm

loRSO

R51 24811/163 RESISTOR 392R 1% 250mW200V 50ppm MINI-MELF VTM 501-0-392R-1%-5Oppm

loR54

R55 248111173 RESISTOR 1K1% 2SOmW200V SOppm MINI·MElF VTM S01-o.1KO·1%-SOppm

loR59

R60 248111101 RESISTOR 1R1%250mW200V SOppm MINI-MElF VTM 501-0-1 RO-1%-50ppm

R62 248111101 RESISTOR 1R 1% 250mW200V SOppm MINI-MElF VTM S01-o.1Ro.1%·SOppm

R63 248111173 RESISTOR 1K1%2SOmW200V SOppm MINI-MElF VTM S01-o.1KO-1%-SOppm

10 R64
R65 24811/149 RESISTOR 100R 1% 250mW200V 50ppm MINI-MELF VTM 501-Q-100R-1%-5Oppm

R67 248111184 RESISTOR 3K011% 25OmW200V SOppm MINI-MElF VTM 501-(}-3K01-1%-SOppm

R68 248111197 RESISTOR 10K 1% 250mW200V 50ppm MINI·MElF VTM S01-Q-10K·l%·SOppm

R68 248111202 RESISTOR 16K2 1%2SOmW200V SOppm MINI-MElF VTM S01416K2-1%-SOppm

R?O 24811/197 RESISTOR 10K 1% 250mW200V 50ppm MINI-MElF VTM 501-o.10K-1%-SOppm

loRn
R?S 248111204 RESISTOR 20K 1% 250mW200V 50ppm MINI-MElF VTM S01·o.20K-1%-SOppm

R?9 24811/189 RESISTOR 4K75 1% 2SOmW200V SOppm MINI-MElF VTM S01-Q-4K75-1%-SOppm

ABO 24811/197 RESISTOR 10K 1% 250mW200V 50ppm MINI-MElF VTM S01-o.10K-10/0-SOppm

AS1 248111173 RESISTOR 1K1% 2SOmW200V 50ppm MINI-MElF VTM 501·0·1 KO·1 %·5Oppm

AS2 248111209 RESISTOR 33K2 1% 2SOmW200V SOppm MINI-MELF VTM S01·o.33K2-1 %-SOppm

R83 24811/149 RESISTOR 100R 1% 250mW200V SOppm MINI-MElF VTM 501-0-100R-1MOppm,
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elr. IFA part
Ref. number

Description

REPLACEABLE PARTS

Manufacturer Manufacturer's
part number

Cellular radio systems board (optional) 83/1 (contd.)

RM 248111165

R85 24811/125
R86 24811/197

R87 248111221

R88 248111197

TAt 284531829

toTRS

RESISTOR 475R 1% 250mW200V 50ppm MINI·MELF

RESISTOR tOR 1% 250mW200V 50ppm MINI·MElF

RESISTOR 10K 1% 250mW200V 50ppm MINI-MELF

RESISTOR tOOK 1% 250mW200V 50ppm MINI-MELF
RESISTOR 10K 1% 250mW200V 50ppm MINI·MElF

TRANSISTOR NPN BC848B..30V 200MHz MKD-1K $OT·23

VTM
VTM
VTM
VTM
VTM

lNFINEQN

501-Q-475R-l%·50ppm

501·Q-l0R·l%·50ppm

501-Q-l0K·l0/0-5Qppm

501-Q-l00K-l%-SOppm

501-Q·l0K·l%-50ppm

BC8488 Q62702-C1704



REPLACEABLE PARTS

Cir. IFR part Description Manufaclurer Manufacturer's
Ref. number part number

600 n audio Input/output interface (optional) 84
When ordering, prefix circuit reference with B4.

44829-972 Complete unit Issue 004

C1 26582/421 CAPACITOR POLYESTR 4.7uF+/-l0% 63V RADIAL MPE AlB- or M2B-472·01B

C2 263431447 CAPACITOR CERAMIC 330pF+f-2% 63V RADIAL PHILIPS 2222~78-58331

C3 26421/114 CAPACITOR ALUM 22uF+I-20% 25V RADIAL RUBYCQN 25-MS7-22-M

C4 26346/120 CAPACITOR CERAMIC 10nF+!-20% sovAXIAL PHILIPS A41C·103K-DRM

IC1 284691447 TRANSISTOR NPN ULN2803..ARRAY SOV D1L-18 MCTOROLA ULN2803A

R1 24753/460 RESISTOR 649R 05%250mW 200V 50ppm AXIAL VISHAY EE.10·649R-D-T·2

R2 24773/273 RESISTOR 1K2% 250mW250V l00ppm AXIAL ROHM CRB25·G·X-1 K

R3 24763/788 RESISTOR 6OR41% 500mW250V 100ppm AXIAL VTM CEl411-OI6ORH-TO

R4 247531405 RESISTOR BR9 O.5%250mW 200V scopm AXIAL V1SHAY EE.10·6R9-D-T·2

R5 24773/259 RESISTOR 270R 2% 250mW25QV 100ppm AXIAL ROHM CRB25-G-X·270R

R6 24723J31l9 RESISTOR 250R O.25%250mW 200V 50ppm AXIAL VISHAY EE.l0·25QR-C·T-2

R7 24773/249 RESISTOR 100R 2% 250mW25QV 100ppm AXIAL ROHM CRB25-G-X-100R

R8 24773/273 RESISTOR 1K2% 250mW250V 100ppm AXIAL ROHM CRB25·G·X·l K

RLA 234861166 RELAY MAGNETIC DPCO 12V720R PCB-MTG DIL·8 MATSUSHITA DF2-l2V 01'·12V-H3J
toRLE

SKA 23444/334 CONNECTOR·RF 8MB RECEPT50-OHM PCB-MTG mCANNON B51-351-0000-C90

T1 236221902 TRANSFORMER LF MATCHINGAUDIO 1+1 PRI:2+2SEC OXFORD ELECTRICAl A262A2E
tnT?



Clr. IFRpart
Ref. number

Description

REPLACEABLE PARTS

Manufacturer Manufacturer's
partnumber

AMP 552231).1

NATIONAL SEMI DS75161AN
NATIONAL SEMI OS75160AN

HARRIS CD74HC04E

GPIB Interface B7
When ordering, prefix circuit reference with B7"

44829-991 Complete unit

C1 26421/112 CAPACITOR ALUM 10uF-+-I·20% 35V RADIAL
C2 263461120 CAPACITOR CERAMIC 10nF+/-20% SOV AXIAL
10 C5

IC1 284671025 le·MICRO CONTROlLER7210.. DIL40

IC2 284691115 Ie-DIGITAL TRANSCElVER75161 ..OCT DIL·20
IC3 28469/114 IO-DlGITAl TRAN$CEIVER75160..OCT DIL-20

IC' 28469/137 Ie-DIGITAL INVERTER74HC04..HEX Dll·14

PtA 431371888 RIBBON"LEAD 26 WAY SKT . PCBTRAN$ 400mm LG

S1<A 23435/133 CONNECTOR TYPE-57 SKT24-WAY PCB EDGE MTG

Issue 003

RUBYCON
PHILIPS

35oMS7-1 O-M
A41C-l03K-DRM



REPLACEABLE PARTS

01,. IFRpart Description Manufacturer Manufacturer's
Ref. number part number

Demodulator filters (optional) B8
When ordering, prefix circuit reference with BS.

448301071 Complete un~ Issue 006

Cl 263861875 CAPACITOR CERAMIC iOnF+/-10% SOV 0805 AVX 0805·5C·103·KAl·lA 0
to C12

C13 263861S14 CAPACITOR CERAMIC 15pF+f-S% SOV 0805 AVX 0805-5A-150-JAT-IA 0
C14 26386/875 CAPACITOR CERAMIC 10nF+/-10%50V 0805 AVX 0805-5C-I03·KAT·1A 0
loC17

C'9 26366/875 CAPACITOR CERAMIC 10nF+f-10% SOV 0805 AVX 0805-5C·I03·KAT-iA 0

to C21
C23 263861875 CAPACITOR CERAMIC iOnF+/-10% SOV 0805 AVX OOOS-SC-1 OS-KAT-1A 0
lOC26
C27 263861814 CAPACITOR CERAMIC 15pF+/-S% SOV 0805 AVX 0805"SA-150-JAT-1A 0

C2a 26386J875 CAPACITOR CERAMIC iOnF+f·10%50V 0805 AVX OOOS-SC-1 03-KAT-1 A0
to C32

C3' 263861S14 CAPACITOR CERAMIC 15pF+f-5% SOV 0805 AVX 0805·5A·150·JAT-1 A0

C35 263861875 CAPACITOR CERAMIC 10nF+f·l0%50V 0805 AVX 0805-5C-i03-KAT-1A 0
lOC3a

C40 26386/875 CAPACITOR CERAMIC 1QnF+/-10% SOV 0805 AVX 0805-SC-103-KAT-1 A0
toC42

C44 26386/875 CAPACITOR CERAMIC 1QnF+/-100/0 SOV 0B05 AVX 0805"SC-103-KAT-1A 0
lOC62

C63 264511013 CAPACITOR ALUM 10OUF+/·200/0 35V 10.3mmSQ RUBYCON 35-REV-100-M-(10mmj

C64 263861992 CAPACITOR CERAMIC 33OnF+/-10% 50V 1812 PHILIPS 1812·2f3.334-K9BB

C65 263B61875 CAPACITOR CERAMIC 10nF+f-10%SOV 0805 AVX OB05-5C·103·KAT-1A 0

C86 26386/814 CAPACITOR CERAMIC 15pF+f-5% SOV 0805 AVX 0805-5A-1SO-JAT-1 A0

D' 28383f931 DIODE BAR14-L PIN DUAl100V MKD-l7 8OT·23 SIEMENS BAR14-1-E6327

D2 283351670 DIODE BAT18..BAN[).SWTCHMK[).A2 SOT-23 PHILIPS BAT1Bff1
D3 28383J931 DIODE BAR14-1 ..PIN DUAl1 OOV MKO-L7 SOT-23 SIEMENS BAR14-1·E6327

D' 283351670 DIODE BAT18..BAND·SWTCHMKD·A2 SOT-23 PHIUPS BAT1M1

ICl 284611046 ie-ANALOG SW1TCHDG540..QUAD PlCC-20 TEMIC DG5400N
tolC2

IC3 28465/064 lC"DIGITAL DECORfOEMPLEX74HC238..80-16 PHILIPS 74HC238D
1C4 284691057 lC-DlGITAL INVERTER74HC04..HEX 80-14 HARRIS C074HC04M
IC5 28461m4 IC-ANALOG VOLTAGE·REG78l05AC..80-8 NATIONAL SEMI LM78l0SACM

l1 236421726 INDUCTOR 100uH 10%MOUlDED 3.2xA5mm MEGGITT 3613·A-101-K
lOl2

l3 236421707 INDUCTOR 100uH 5%MOULDED 3.2x2.5mm MEGGITT 3612·T·101·J
to l10

ll1 23642/533 INDUCTOR 10uH 5%MOULDED 3.2x25mm MEGGITT 6i2-T-100-J

l12 236421707 INDUCTOR 100uH 5o/oMOUlDED 3.2x2.5mm MEGGITT 3612-T-101-J
to l18

l19 23642/533 INDUCTOR 10uH 5%MOULDED 3.2x2.5mm MEGGITT 612·T·10o-J
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REPLACEABLE PARTS

eir. IFR part Description Manufacturer Manufacturer's
Ref. number part number

Demodulator filters (optional) B8 (contd.)

R1 248111149 RESISTOR 100R 1% 250mW200V scoom MINI·MElF VTM 501·0·1 DOR-1 %-5Oppm
R2 24811f187 RESISTOR 3K921% 250mW200V SOppm MINI·MElF VTM 501-0·3K92-10/0-SOppm

R3 248111185 RESISTOR 3K321% 250mW200V 50ppm MINI-MElF VTM 501-(}3K32-1%·5Oppm

R' 24811/142 RESISTOR 51 Rl1% 250mW2OQV 50ppm MINI·MELF VTM 501·(}51 Rl·1%-5Oppm

R5 248111167 RESISTOR 562R 1% 250mW200V 50ppm M1NI-MELF VTM 501·I}-S62R·, %-5Oppm

R6 24811/177 RESISTOR lK51%250mW200V SOppm MINI-MELF VTM 501·1}-1K5·'%-50ppm
R7 24811/187 RESISTOR 3K921% 250mW200V 50ppm MINI·MElF VTM 501·(}-SK92-1%-5Oppm
loRa
R9 24811/166 RESISTOR 511A 1% 250mW200V 50ppm MINI-MELF VTM 501·0·511 R·,%-50ppm
RlO 24811/169 RESISTOR G8lA 1% 250mW200V 50ppm MINI·MELF VTM SOl-D-681R-1%-SOppm

Rll 248111156 RESISTOR 200R 1% 2S0mW200V 50ppm MINI·MELF VTM S01-0-200R-1%-5Oppm

R12 248111187 RESISTOR 3K92 1% 2SOmW200V SOppm MINI·MELF VTM S01-0-3K92-1%-5Oppm

R13 24811/171 RESISTOR 825R 1% 2S0mW200V SOppm MINI-MELF VTM S01..Q-82SR·1%-SOppm

R14 24811/142 RESISTOR SlR11% 2S0mW200V SOppm MINI-MELF VTM S01..Q-S1R1-10/0-SOppm

R15 2481111n RESISTOR 1KS1% 2S0mW200V SOppm MINI-MElF VTM S01-0-1 KS-1%-SOppm

R16 248111166 RESISTOR S11R 1% 250mW200V SOppm MINI·MELF VTM 501-0-511 R-1%-SOppm

R17 248111183 RESISTOR 2K74 1% 2SOmW2QOV SOppm MINI-MELF VTM S01..Q-2K74-1%-SOppm

R18 24811/187 RESISTOR 3K92 1% 2SOmW200V SOppm MINI-MELF VTM S01..Q-3K92-1%-SOppm

R19 24811/171 RESISTOR 82SR 1% 250mW200V SOppm MINI-MELF VTM SOl-0-82SR-1 %-SOppm

R20 24811/142 RESISTOR S1 R11% 250mW200V SOppm MINI·MELF VTM S01-0-S1 R1-1%-SOppm

R21 24811/185 RESISTOR 3K32 1% 2SOmW200V SOppm MINI-MELF VTM S01-0-3K32-1%·SOppm

R22 24811/171 RESISTOR 825R 1% 2S0mW200V SOppm MINI-MELF VTM S01..Q-82SR-1O/.,.50ppm

R23 24811/187 RESISTOR 3K92 1% 2SOmW200V SOppm MINI-MELF VTM SOl-..Q·3K92-1%-SOppm

R24 24811/171 RESISTOR 82SR 1% 2S0mW200V 50ppm MINI-MElF VTM SOl-..Q-825R-1%-SOppm

R25 24811/142 RESISTOR S1 R11% 2S0mW200V SOppm MINI·MElF VTM S01-0-S1R1-1%-5Oppm

R26 24811/191 RESISTOR 5K62 1% 2SOmW200V SOppm MINI-MELF VTM S01-0-SK62-1o/.,.SOppm

R27 24811/1n RESISTOR 1KS 1% 2S0mW200V SOppm MINI·MELF VTM S01-0-1KS-1%-SOppm

R28 248111169 RESISTOR 681R 1% 2S0mW2QOV SOppm MINI-MElF VTM SOl-..Q·681 R·1 %·SOppm

R28 24811118S RESISTOR 3K32 1% 2SOmW200V SOppm MINI-MELF VTM S01-0-3K32-1o/.,.5Oppm

ROO 24811/171 RESISTOR 82SR 1% 2S0mW200V 50ppm MINI-MELF VTM S01-..Q-825R-1%-5Oppm

R31 248111142 RESISTOR 51 R11% 250mW200V SOppm MINI-MELF VTM 501-0-S1R1-1O/.,.5Oppm

R32 24811/174 RESISTOR 1K11% 2SGmW200V SOppm MINI·MELF VTM S01-..Q-1K1-1%-5Oppm

R33 248111159 RESISTOR 274R 1% 250mW200V SOppm MINI-MELF VTM S01..Q·274R-1%-SOppm

R34 248111174 RESISTOR 1K11% 250mW200V SOppm MINI-MElF VTM SOl-..Q-1K1-1%-5Oppm

R35 24811/187 RESISTOR 3K92 1% 2SOmW200V SOppm MINI-MELF VTM SOl-..Q-3K92-1%-SOppm

R36 248111185 RESISTOR 3K32 1% 2SOmW200V SOppm MINI-MELF VTM S01-..Q-3K32-1%-5Oppm

R37 248111142 RESISTOR S1 R11% 2S0mW200V SOppm MINI·MELF VTM 501-..Q-51RH%-SOppm

R36 248111167 RESISTOR 562R 1% 250mW2QOV SOppm MINI-MELF VTM S01-..Q·562R·1%·SOppm

R39 24811/187 RESISTOR 3K92 1% 2SOmW200V SOppm MINI-MElF VTM SOl-0-3K92-1%-SOppm

R40 248111185 RESISTOR 3K32 1% 2SOmW200V SOppm MINI-MELF VTM S01-0-3K32-1%-SOppm

R41 248111142 RESISTOR SlR11% 2SOmW200V SOppm MINI-MELF VTM S01-0-51RH%·SOppm

R42 248111167 RESISTOR S62R 1% 2SOmW200V SOppm MINI-MELF VTM S01·Q.S62R·10/0-SOppm

R43 24811f192 RESISTOR 6K191% 2SOmW200V SOppm MINI-MELF VTM SOl-O-SK19-1%-SOppm

R44 24811f191 RESISTOR 5K621% 2SOmW200V 50ppm MINI-MELF VTM 501-Q-5K62-10/0-5Oppm

R45 24811f142 RESISTOR S1 R11% 2SOmW200V SOppm MINI-MELF VTM 501-0-51 R1-1%-5Oppm

R'6 24811f167 RESISTOR 562R 1% 2SOmW200V SOppm MINI-MELF VTM S01·Q.S62R·1 %·SOppm

R47 24811f196 RESISTOR 9K091% 2S0mW200V 50ppm MINI-MELF VTM SOl-D-9K09-1%-SOppm
,
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REPLACEABLE PARTS

Clr. IFApart Description Manufacturer Manufacturer's
Ref. number part number

Demodulator filters (optional) B8 (eontd.)

R48 248111203 RESISTOR 18K2 1% 250mW200V 50pprn MINI·MELF VTM 501-().-18K2-1%-5Oppm

R'9 24811/142 RESISTOR 51 Rl1% 250mW200Y 50ppm MINI·MELF VTM 501-G-S1Rl-1%-50ppm

ROO 24811/171 RESISTOR 825R 1% 250mW200V 50ppm MINI-MELF VTM 501-0-825R-lO/.,..SOppm

RSl 24811/169 RESISTOR 681R 1% 250mW200V 50ppm M1NI-MELF VTM 501·0-681 R-l0/0·5Oppm

RS2 24811/174 RESISTOR lKl1% 250mW200V SOppm M1NI-MELF VTM 501·G-1Kl·1%-5Oppm

R53 248111187 RESISTOR 3K92 1% 2SOrnW20QV 5Qppm MINI·MELF VTM 501-(}-SK92-1 %-5Oppm

R54 24811/185 RESISTOR 3K32 1% 250mW2OQV 5Qppm MINI·MELF VTM 501-0-3K32-10/0·5Oppm

RSS 248111167 RESISTOR 562R 1% 250mW200V 50ppm MINI-MELF VTM 501·().S62R·1%-5Oppm

RSS 24811/174 RESISTOR 1Kl1% 250mW200V 50ppm MINI·MElF VTM 501-(}-lKl·1%-5Oppm

RS9 248111142 RESISTOR 51 Rl 1% 250mW200V 50ppm MINI·MELF VTM 501-0·51R1-1%·5Oppm
toRSO

R6l 24811/174 RESISTOR 1K1 1% 250mW200V 50ppm MINI-MELF VTM 501·o-1K1·1%-5Oppm
toR62

TRl 28457/851 TRANSISTOR NPN BFS17..15V 1.3GHz MKD-E1 5OT-23 PHILIPS BFS17
to TR11

XU 28312/126 FILTER CRYSTAL 10.7MHzPCB-MTG CFP 443A

X12 28312/128 FILTER CRYSTAL 10,7MHzPCB MIG HY-Q 10M080

X12 28312/127 FILTER CRYSTAL lO.7MHzPCB MTG HY-Q 10M150

XL' 28312/162 FILTER CRYSTAL 10.7MHz2xHC49/U CASES EUROQUARTZ 0M30BIBAGGED PAIRS)



REPLACEABLE PARTS

Clr. IFRpart Description Manufacturer Manufacturer's
Ref. number part number

Memory card and date/time stamp (optional) 89
When ordering, prefix circuit reference with B9.

448830-072 Complete unit Issue 006

C1 264511004 CAPACITOR ALUM 10uF+!·20% 35V 5.3mmSQ RUBYCON 35·REV·1Q

C2 263S~891l CAPACITOR CERAMIC 100nF+f·10"/..SOV 1206 AVX 1206·5C·l04-KAT·1A 0

C3 26386f875 CAPACITOR CERAMIC 10nF+I·1Q% SOV 0805 AVX 0805-5C-1 03-KAT·lA0
toC11

IC1 2ll46~056 le-OIGITAl DECORIDEMPlEX74HC139..DUAL $().16 PHILIPS 74HC1390

IC2 284621151 Ie-DIGITAL FUP-FLOP-D74HC374..OCTAL S(}-20 HARRIS D74HC374M
10lC4

IC5 284691550 Ie-DIGITAL TRANSCEIVER74HC245..OCT 80-20 PHIUPS 74HC245D

IC6 284691058 Ie-DIGITAL BFR/UNE·DRVR74HC244..DUAL 80·20 HARRIS D74HC244M

IC7 284661120 Ie-DIGITAL OR-GATE74HC32..QUAD SQ.14 HARRIS D74HC32M

ics 284661241 Ie-DIGITAL NOR-GATE?4HC02..QUAD $().14 PHILIPS 74HC02D

IC9 28467/119 IC-MICRO REAL-TIME-CLOCKDS1287" 01L-24 DALLAS OS12887

PlB 234361725 CONNECTOR SKT 68·WA YRT·ANG 2·ROW PCB MTG ITT CANNON DICMJ-68·P·RPC

R1 24811/197 RESISTOR 10K 1% 2SOmW200V SOppm MINI-MELF VTM 501-0·10K-1%-SOppm

R2 24811/165 RESISTOR 475R 1% 2SOmW200V 50ppm MINI-MELF VTM 501·0-475R-1%·5Oppm

AS 24811/197 RESISTOR 10K 1% 250mW200V SOppm MINI-MELF VTM 501-0-10K-1%-5Oppm
loRa

R3 24681/671 RESISTOR·NTWK BUSSED10K 2% x9SIL·10 BCURNS 4610X·10H03

RlO 246811875 RESISTOR-NTWK BUSSE01 OOK 2% x9SIL-lO BCURNS 4610X-101-104
10 R11

R12 248111133 RESISTOR 22R1 1% 250mW200V 50ppm MINI-MELF VTM 501-Q-22R-1%-50ppm



REPLACEABLE PARTS

Clf. IFR part Description Manufacturer Manufacturer's
Ref. number part number

Parallel interface (optional) 810
When ordering, prefix circuit reference with B10.

44829/992 Complete un~ issue 007

C2 26386/867 CAPACITOR CERAMIC 2.2nF+/·10"k SOV 0805 AVX 0805·5C·222-KAT-1A 0
10Cg

C'O 263861863 CAPACITOR CERAMIC 1nF+!-10% SOV 0805 AVX 0805·5C-102¥AT-1A 0
toG16

IC' 28469/058 Ie-DIGITAL BFRlLINE·DRVR74HC244..DUAL 50-20 HARRiS D74HC244M

IC2 28466/120 ie-DIGITAtOR·GATE?4HC32..QUAD $0·14 HARRiS D74HC32M

IC3 284621638 Ie-DIGITAL FlIP·FLOP-D74HC74..DUAl $0·14 PHILIPS 74HC74D

1C4 284641184 Ie-DIGITAL COUNTER?4HC161 ..$().16 PHiLIPS 74HC161D

IC5 284621157 Ie-DIGITAL FliP-FLOP-D74HC377.. OCTAL SO-2O PHILIPS 74HCano
tolC6
IC7 284651056 ie-DIGITAl DECDRlDEMPLEX74HC139..DUAL 80-16 PHILIPS 74HCl39D

IC8 28469/447 TRANSISTOR NPN ULN2803..ARRAY SOV Dll·18 MOTOROLA ULN2803A

PLA 43137f888 RIBBON-LEAD 26 WAY SKT . PCB TRANS400mm LG

R' 24811/181 RESISTOR 2K211% 250mW200Y SOppm MINI-MElF VTM 501-0-2K21-1 %-5Oppm

R2 24811/189 RESiSTOR 4K75 1% 250mW200Y 50ppm MINI·MElF VTM 501 {l-4K7S-1 %-SOppm
loR<
R5 24811/137 RESISTOR 33R2 1% 250mW200V SOppm MINI-MElF VTM 501-0-33R2~1%-50ppm
to R13

R14 248111189 RESiSTOR 4K75 1% 250mW200V 50ppm MINI-MElF VTM S01 ·0·4K7S-1%-SOppm

R2ll 24811/189 RESISTOR 4K75 1% 250mW2OQV 50ppm MINI-MElF VTM S01-0-4K7S-1 %·5Oppm
10 R23

R24 248111137 RESISTOR 33A2 1% 250mW200Y SOppm MINI-MElF VTM 501-0-33R2-1%-5Oppm

RLA 2_ RELAY REED SP NIO 5VSOOR PCB-MTG Sll·4 PICKERING 106-1 ·A-5I92OD
loRLD

SKA 234361732 CONNECTOR D-TYPE SKT25-WAY RT-ANG PCB MTG HARTING 0966-312-6602

SW' 23465!897 SWITCH ROCKER SP ON..()FFPCB-MTG Dll-12 +COVER GRAYHlll 76RSBOO & 76P06



REPLACEABLE PARTS

Cir. IFRpart Description Manufacturer Manufacturer's
Ref. number part number

Light-weight power head interface (optional) 811
When ordering, prefix circuit reference with B11.

44830/074 Complete unit Issue 004

C1 263B61760 CAPACITOR CERAMIC220nFt!·10% SOV 1210 PHILIPS 121Q·2R·224-K9·BBC
loC2

C3 264511003 CAPACITOR ALUM 10uF+f·20% l6V4.3mmSO RUBYCON l6·REV-1 O-M-0450
C, 26386/875 CAPACITOR CERAMIC lQnFt!·10% SOV 0805 AVX 0805-5C-1 03·KAT-1 A0

C5 263861760 CAPACITOR CERAMIC 22OllF+I-l0% SOV 1210 PHILIPS 121(}-2R·224·K9·BBC

C6 263861777 CAPACITOR CERAMIC 47nF+I-20% 63V 1206 PHILIPS 120&-2R·473·K9·BBC

C7 26386/875 CAPACITOR CERAMIC 10nFt!·10% SOV 0605 AVX 080s-.SC·l03·KAT-1 A0

loC8
C10 263B61760 CAPACITOR CERAMIC 22OnFt!·10% SOV 1210 PHILIPS 121Q·2R·224·K9·BBC

01 28349/034 DIODE BAT54..SMAlL·SIGSCHTKY MKD·L4p 80T·23 PHILIPS BAT540Tl

02 283351670 DIODE BAT1e..BAND-SWTCHMKD--A2 SOT·23 PHILIPS BATl8fTl
too.

IC1 284661393 IC·DIGITAL NAND-GATE74HC132..QUAD S0-1-4 HARRIS D74HC132M

1C2 28462J153 lC·DIGITAL FlIP-FLOp·JK74AC109.. DUAL SO·16 FAIRCHILD 74AC109SC

1C4 28461/774 lC-ANALOG VOLTAGE-REG78L05AC..S0-8 NATIQNALSEMI LM78l05ACM

IC5 28461/412 IC-ANALOG OP AMPTl072.. DUAL SO-8 MOTOROLA TlO72CD

R1 248111205 RESISTOR 22K1 1% 250mW200V 50ppm MINI·MELF VTM 501·0·22K1 ·l0/0·SOppm

R2 246111189 RESISTOR 4K75 1% 250mW200V 50ppm MINI·MELF VTM S01·0·4K75·1%·SOppm

R3 246111181 RESISTOR 2K21 1% 250mW200V 50ppm MINI-MELF VTM 501-0-2K21-1%-SOppm

R4 246111241 RESISTOR 681K 1% 250mW200V SOppm MINI-MELF VTM S01-0-681 K-1%-SOppm

R5 24611/189 RESISTOR 4K7S 1%250mW200V SOppm MINI-MELF VTM S01-0·4K75-1O/"..5Oppn
to R6
R7 24611/197 RESISTOR 10K 1%250mW200V 50ppm MINI·MELF VTM 501 {I·1OK·l "Io·SOppm

R8 246111189 RESISTOR 4K7S 1% 2S0mW200V SOppm MINI-MELF VTM 501·0-4K7S-1 %-50pPlTl

R9 24611/197 RESISTOR 10K 1% 250mW200V 50ppm MINI-MELF VTM 501-0-10K-l%-SOppm
toRll

R12 24811/205 RESISTOR 22K11% 250mW200V 50ppm MINI-MELF VTM 501·0·22K1·1%-5Oppm

R13 246111241 RESISTOR 681K 1% 250mW200V SOppm MINI·MELF VTM 501 {I-681 K·1%-5Oppm

R14 24611f181 RESISTOR 21<21 1% 250mW200V SOppm MINI·MELF VTM 501 {I-2K21-1%-SOppm
toR15

R16 24772/105 RESISTOR 22K 2% 125mWl50V 100ppm AXIAL VTM GP/490-OI22Kl·F·T2

TR1 284S71850 TRANSISTOR NPN FMMT2369.40V 600MHz MKD·*1J SOT23 MOTOROlA MMBT2369LT1

TR2 284871811 TRANSISTOR NPN BC818-40.25V 170MHz MKD-6G $OT-23 GENERAL SEMI BC818-40
toTR3

TR4 284351241 TRANSISTOR PNP BCX17..45V l00MHz MKD·T1 $OT·23 PHILIPS BCX17

TR5 284871811 TRANSISTOR NPN BC818-40.25V 170MHz MKD·6G $OT-23 GENERAL SEMI BCa18·4Q

TR6 284571860 TRANSISTOR NPN FMMT2369.40V aoOMHz MKD··lJ SOT23 MOTOROLA MMBT2369LTl
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REPLACEABLE PARTS

Cl,. IFRpart Description Manufacturer Manufacturer's
Ref. number part number

CCITT filter (optional) 813
When ordering, prefix circuit reference with B13.

44830·136 Complete unit Issue 004

C1 263861940 CAPACITOR CERAMIC8.2nFt/·1% sov 1812 SYFER 1812-J-050-0822F-C·T

C2 263861942 CAPACITOR CERAMIC 15nF+/-l%50V 1812 SYFER 1812·J,OSQ.0153F..c·T

C3 263861934 CAPACITOR CERAMIC 22OpF+f-l% SOV 0805 AVX 0805-5A-221-FAT-1A

C4 26386f941 CAPACITOR CERAMIC 10nF+/-l%5QV 1812 SYFER 1812-J-05o-0103F·C·T

C5 26386/936 CAPACITOR CERAMIC 2]nFt!·l% 50V 1206 $YFER 1206..J-050·0272F·C-T

C6 263861941 CAPACITOR CERAMiC 10f1Ft/·l% SOV 1812 SYFER 1812·J-050.Ql03F-C-T
C7 263861936 CAPACITOR CERAMIC 2.7nF+/-l% SOV 1206 $YFER 1206-J·050·0272F-G-T

C8 263861937 CAPACITOR CERAMIC 3.9nF+I-l% sov 1210 SYFER 1210-J-050-0392F·C·T

C9 263861930 CAPACITOR CERAMIC l8OpF+/-l% SOV 0805 AVX 0805·5A·181·FAT·1A
C10 263861935 CAPACITOR CERAMIC 1.5nF+/-1% 50Y 1206 AVX 1206·5A·152·FAT-1A
Cl1 263861939 CAPACITOR CERAMIC 5.6nF+I-1% 50Y 1812 SYFER 1812-J-OSO-OSS2F-C-T
C12 26386!941 CAPACITOR CERAMIC 10nF+!-1%SOY 1812 SYFER 1812-J-OSO-Ol03F-C-T

C13 263861942 CAPACITOR CERAMIC 15nF+!-l%50Y 1812 SYFER 1812-J·OSO·0153F·<>T
C14 263861943 CAPACITOR CERAMIC 22nF+!-l% SOY 2220 SYFER 2220·J·OSO..fJ223F·C-T
10 C15

C16 263861941 CAPACITOR CERAMIC lOnF+/-l% 50Y 1812 SYFER 1812-J-050-0103F-C-T
toC17

C18 26386/938 CAPACITOR CERAMIC 4.7nF+!·1% SOY 1210 SYFER 1210-J..fJ50·0472F-C-T
loC19

C20 263861941 CAPACITOR CERAMIC lOnF+I-1% 50Y 1812 SYFER 1812-J-OSO-Ql03F-C-T
C21 26451/004 CAPACITOR ALUM lQuF+f-2O% 35V 5.3mmSQ RUBYCON 35-REV-l0
toC23

C24 263861930 CAPACITOR CERAMIC 180pF+!-1% 50V 0805 AVX 0805·5A·181 -FAT·1A
C25 263861938 CAPACITOR CERAMIC 4.7nF+I-l% 50V 1210 SYFER 1210-J-OSO-Q472F-C-T

IC1 28461/385 IC-ANALOG OP AMPTL064" QUAD SO-14 STMICRO TL064CD
to IC3

R1 248111206 RESISTOR 241<3 1% 250mW200Y 50ppm MINI·MELF VTM 501-0-24K3-1%-SOppm

R2 248111229 RESISTOR 221 K1% 250mW200Y 50ppm MINI-MELF VTM 501-o-221K-l%·5Oppm
R3 248111214 RESISTOR 51 Kl 1%250mW200Y 50ppm MINI-MELF VTM 501-0-51 Kl-1%·5Oppm
R4 248111209 RESISTOR 33K2 1%250mW200Y 50ppm MINI-MELF VTM 501·0·33K2·lo/....5Oppm
R5 248111203 RESISTOR 181<2 1% 250mW200Y 50ppm MINI-MELF VTM 501·o-18K2-1%-5Oppm

AS 248111200 RESISTOR 13K 1% 250mW200Y 50ppm MINI·MELF VTM 501-0-13K-l%-50ppm
10 R7

R8 24811/199 RESISTOR 12Kl1% 250mW100Y 5Qppm MINI-MELF VTM 501·0·12Kl·1 %·5Oppm

R1l 24811/200 RESISTOR 13K 1% 250mW200Y 50ppm MINI·MELF VTM SOl-0-13K-1%-SOppm
toRl0

Rl1 248111203 RESISTOR 18K21% 250mW100V SQppm MINI-MELF VTM SOl.()·18K2·1%-SOppm
R12 248111204 RESISTOR 10K 1% 2SOmW200V 50ppm MINI-MELF VTM 501.()·20K-1%·5Oppm
R13 248111210 RESISTOR 38K5 1% 250mW200V SQppm MINI-MELF VTM 501-0-36K5-1 %-SOppm
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REPLACEABLE PARTS

Clr. IFR part Description Manufacturer Manufacturer's
Ref. number part number

CCITT filler (optional) B13 (eontd.)

R14 24811/212 RESISTOR 43K2 1% 25QmW200V 50ppm M1NI-MELF V1M 501-0-43K2-1 %-50ppm
loR1S

R16 24811/218 RESISTOR 75K 1% 250mW200V 50ppm MINI-MELF VTM 501-Q..75KI}l0/0-5Oppm

R17 248111229 RESiSTOR 221 K1% 250mW200V 50ppm MINI-MELF VTM 501·Q·221K·lo/c-50ppm

R18 24811/170 RESISTOR 750R 1% 250mW200V 50ppm MIN1·MELF VTM 501·0·750R·'%-50ppm

R19 24811/233 RESISTOR 332K 1% 25QmW200V SOppm MINI·MELF V1M 501-0·332K-l%-50ppm
R20 248111180 RESISTOR 2K1% 250mW200V SOppm MINI-MELF VTM 501-(}2KO-l %-5Oppm

R21 24811/218 RESISTOR 75K 1% 250mW200V 50ppm MINI-MElF VTM 501·0·75KO·1%-50ppm

R22 24811/217 RESISTOR 68Kl1% 250mW200V SOppm MINI-MELF VTM 501·0-68K1"1 O/O·50ppm

R23 24811/173 RESISTOR 1K1% 250mW200V 50ppm MINI-MELF VTM 501·0·1 KO-l%-5Oppm

R24 248111209 RESISTOR 33K21% 2S0mW200V 50ppm MINI-MElF VTM 501'()'33K2-1%-SOppm

R25 248111221 RESISTOR 100K 1%250mW200V 50ppm MINI-MElF VTM S01-Q-100K-1%-5Oppm

R26 248111190 RESISTOR 5K11 1%250mW200V 50ppm MINi-MElF VTM S01-(l..SK1H%-5Oppm

R27 248111219 RESISTOR 82KS 1% 25OmW200V SQppm MINI-MElF VTM S01·0·82KS"1%·50ppm

R28 24811/189 RESISTOR 4K7S1% 2SOrnW200V SOppm MINI"MElF VTM S01-Q-4K7S·1 %-50ppm

R29 248111204 RESISTOR 20K 1% 250mW200V SOppm M1NI-MElF VTM 501-o-20K-1%-5Oppm
R30 248111190 RESISTOR SK111% 250mW200V 50ppm MINI-MElF VTM S01-Q-SK11-1%-5Oppm

R31 248111191 RESISTOR SK62 1% 250mW200V SQppm M1NI-MElF VTM S01-0·SK62·1 %·50ppm

R32 2S7111659 RESISTOR·VAR 1K 30%100mW HURN SURFACE·MIG MEGGITI 3165·W102P

R33 248111221 RESISTOR 100K 1% 250mW200V 50ppm MINI-MElF VTM S01-Q.-100K-1%·SOppm



REPLACEABLE PARTS

cu. IFA part Description Manufacturer Manufacturer's
Ref. number part number

CMESS filter (optional) 813/1
When ordering, prefix circuit reference with 813/1.

44830-176 Complete unit Issue 003

01 26386/997 CAPACITOR CERAMIC 470nF+f-l0% SOV 1812 PHILIPS 1812-2B-474-K9BB

02 263Il6I941 CAPACITOR CERAMIC 10nF+f-l% SOV 1812 SYFER 1812.J..Q50·0103F·C-T

03 263861934 CAPACITOR CERAMIC 220pF+!-1% SOV 0805 AVX 0805-SA-221-FAT·1A

C4 263861941 CAPACITOR CERAMIC lOnF+/-l% SOV 1812 SYFER 1812-J-050-0103F-e-T

05 26386/936 CAPACITOR CERAMIC 2.7nF+I-l% SOV 1206 SYFER 1206-J..Q50-0272F-C-T

06 263Il6I941 CAPACITOR CERAMIC 10nF+/-l<>j"SOV 1812 SYFER 1812-J-05(}{)i03F-G-T

07 263861938 CAPACITOR CERAMIC2.7nF+!-1%50V 1206 SYFER 1206·J.05(}.{J272F-C·T

09 263861930 CAPACITOR CERAMIC 160pF+/-l% SOV 0805 AVX 0805-5A·181-FAT-iA

010 263861935 CAPACITOR CERAMIC 1.5nF+f-l% SOV 1206 AVX 1206-SA-152-FAT-iA

011 263861937 CAPACITOR CERAMIC 3.9nF+f-1% SOV 1210 SYFER 1210.J,OSO·0392F·C-T

012 26386/941 CAPACITOR CERAMIC 10nF+f-1%SOY 1812 SYFER 1812-J-050-Q103F-C·T

013 263Il6I942 CAPACITOR CERAMIC 1SnF+/-1%SOV 1812 SYFER 1812-J-OSO-01S3F-C·T

016 263Il6I942 CAPACITOR CERAMIC 1SnF+/-1% 50V 1812 SYFER 1812-J-OSD-01S3F·C-T
10C17

018 263861938 CAPACITOR CERAMIC 4.7nF+/·1% SOV 1210 SYFER 121D-J-050-0472F-C-T
toC19

020 26386!941 CAPACITOR CERAMIC 10nF+/-1%50Y 1812 SYFER 1812-J-050·0103F·C·T

021 26451/004 CAPACITOR ALUM 10uF+/·2Q% 35V S.3mmSQ RUBYOON 35·REV·10
IoC23

02' 26386i7B2 CAPACITOR CERAMIC 12OpF+f-1% SOV 0805 AVX 0805-5A-121-FAT-1A

025 263861938 CAPACITOR CERAMIC 4.7nF+/-l% SOV 1210 SYFER 121Q-J-050-0472F-C-T

028 26386193' CAPACITOR CERAMIC 220pF+t-1% SOV 0805 AVX 080S·SA·221-FAT-1A

le1 28461/385 IC·ANALOG OP AMPTL064..QUAD 80·14 STMICRO TL064CO
IoIC3

R2 24811/229 RESISTOR 221 K1% 2S0mW200V 50ppm MINI-MELF VTM 501-D-221K·1%-SOppm

R3 24811/212 RESISTOR 43K21% 250mW200V 50ppm MINI-MELF VTM 501-(143K2·1%·5Oppm
. R' 24811/209 RESISTOR 33K2 1% 250mW200V SOppm MINI-MELF VTM S01-0-33K2-1 %-50ppm

10 R5

R6 248111198 RESISTOR 11 K1% 2S0mW200V SOppm MINI-MELF VTM SOl-0·l1K-1O/".SOppm

R7 24811/200 RESISTOR 13K 1% 2S0mW200V SOppm MINI-MELF VTM 501·0-13K·1%-SOppm

R6 24811/196 RESISTOR 9K09 1% 2SOmW2QOV 50ppm MINI·MELF VTM 501-0·91<09-1 %-SOppm

R9 24811/197 RESISTOR 10K 1% 250mW200V 50ppm MINI-MELF VTM 501-Q-10K-1%-SOppm

R10 24811/199 RESISTOR 12K11% 25OrnW200V SOppm MINI-MELF VTM 501-Q·12K1·1 %-50ppm

R11 248111198 RESISTOR 11 K1%250mW200V SOppm MINI-MELF VTM 501-Q·11K·l%·SOppm

R12 248111207 RESISTOR 27K4 1% 25OrnW200V SOppm MINI·MELF VTM 501-0-27K4-1 %-50ppm
toR13

R14 248111210 RESISTOR 36K51% 250mW200V 50ppm MINI·MELF VTM 501·D-36KS·l%-SOppm

R15 24811/207 RESISTOR 27K4 1% 250mW200V SOppm MINI-MELF VTM 501·Q-27K4-1%-5Oppm

R16 248111217 RESISTOR 68Kl1% 250mW200V SOppm MINI-MELF VTM 501-D-68K1-1%-5Oppm

R17 248111229 RESISTOR 221 K1% 2S0mW200V SOppm MINI-MELF VTM 501-D-221K·l%·SOppm
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Cir. IFR part
Ret. number

Description

REPLACEABLE PARTS

Manufacturer Manufacturer's
part number

CMESSImer (optionel) B13/1 (contd.)

AlB 24811/170

R19 248111173

R21 24811/224

R22 248111219

R23 24811fl96

A24 248111201

R25 24811/221

R26 24811/190

R27 24811/219

A28 248111189

R29 24811/211

R30 24811/189

R31 24811fl88

R32 25711/659

A33 24811/221

RESISTOR 750R 1% 250mW200V 50ppm MINI-MELF

RESISTOR lK 1% 250mW200V SOppm MINI-MElF
RESISTOR 130K 1% 250mW2OQV 50ppm MINI-MElF

RESISTOR 82K51% 250mW200V SOppm MINI-MElF

RESISTOR 9K091% 250mW200V 50pprn MINI·MELF

RESISTOR 15K 10/0 250mW200V SOppm MINI-MELF

RESISTOR lOOK 1% 250mW2OQV SOppm MINI-MELF
RESISTOR SK11 1% 250mW2OQV 50ppm MINI-MElF

RESISTOR 82K5 1% 25OmW200V 50ppm MINI-MElF

RESISTOR 4K75 1% 250mW2OQV 50pprn MINI-MELF

RESISTOR 39K2 1% 250mW2QOV 50ppm MINI-MELF
RESISTOR 4K75 1% 25OmW200V SOppm MINI-MElF
RESISTOR 4K321% 250mW200V 50ppm MINI·MElF

RESISTOR.vAR 1K3001n1OOmW 1-TURN SURFACE-MTG

RESISTOR 100K 1% 250mW200V 50ppm MINI-MElF

VTM
VTM
VTM
VTM
VTM
VTM
VTM
VTM

VTM
VTM
VTM
VTM
VTM
MEGGITT

VTM

501-0·750R-1%-5Oppm

501-(}.-1KO·l%-5Oppm

501-0·130K-1%-5Oppm

501-0-82K5-.1 %-5Oppm

501 -0-9K09-1%-5Oppm

501-(}.-15K-l %-50ppm

501-(}.-1 OOK·1%-50ppm

501·0-5Kl1-1o/.,.5Oppm

501-0·82K5-1%·5Oppm

501·04K75-.1 %·SOppm

501·Q-39K2·1%-5Oppm

501-o-4K75-.1O/.,.5Oppm

501-(}.-4K32·1%-5Oppm

3165·W102P

501.Q.100K-1%-5Oppm



REPLACEABLE PARTS

en. IFRpart
Ref. number

Description Manufacturer Manufacturer's
part number

Keyboard and front panel
This IS; only supplied as a complete assembly. The display module is a separate item. as are
connectors,rotary controls and the RF gasket.

486621451 Complete unit Issue 005

The keyboard carries theprinted legend, 'communications service monitor 2945A'. Asalt adhesive label, produced inmatching colours to
the keyboard and carrying the legend 'avionics communication service monitor 2946A', isavailable as part number 31739-974.

Display assembly
This is only supplied as a complete assembly, including the supply invertor for the back-light. The
keyboard and front panel assembly is a separate item.

286241308 Complete unit Issue 005

Power supply module
This is only suppliedas a completeassembly.

44991/179 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 To columns are only to 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 configuration of each
end of the assemblies is shown in the Termination columns.

The overall connection diagrams in chapter 7 of this manual provide information which will help to
identify interconnections.

Table &-1 Replaceable Interconnecting leads and cables

From Termination To Termination Part Number

A3 PLA 2 pin in line A9 PlB 2 pin in line 43138-443t

M3 PL8 2 pin in line A10 PLC 2 pin in line 43138-657

A3PLC Single pin Feed through Tails 43138·124

A3PLE 2 pin in line Feed through Tails 43138·472

A4PLB 2 pin in line B1 PLF 3 pin in line 43138-446t

A4 PLC 2 pin in line B2 PLT 3 pin in line 43138-448t

A6 PLB Tail ,
A13 PLD 2 pin in line } B1 PLD 7 pin in line 43138·44St
A14 PLC 2 pin in line

AS PLB 2 pin in line l82 PLCA9 PLF 2 pin in line 7 pin in line 43138-444t
A13 PLAl10 2 pin in line

A9 PLC 2 pin in line B1 PLG 4 pin in line 43138·48St

A9PLD 2 pin in line
A10 PLB 2 pin in line 43138·416

A10 PLE 2 pin in line
} 81 PLE S pin in line 43138-447t

A11 PLC 3 pin in line

A13 PLB 5 pin in line
A14-PLC S pin in line 43138-796

A20 Multi-pin
} 82 PLL Multi-pin 43138-S00

A21 Multi-pin

A2 PLA 4 pin in line AF tray Tails 43138-406

A4 PLC 8 pin in line AF tray Talis 43138407

A4 PLF 4 pin in line AFtray, Tails 43138-503

A6 PLA 5 pin in line AF tray Tails 43138-130

RF tray (A6) SMA male RF tray (A12) SMA male 43138-421

A7 PLA Multi-pin Cut ribbon 43137-511

A8 PLA 6 pin in line RF tray Tails 43138404

A9 PLA 7 pin in line RF tray Tails 43138-40S

A10 PLA 6 pin in line RF tray Tails 43138-409
A9 2 pin in line

A11 SMA male Antenna Input BNCfemale 43t38·437

A11 PLA Multi·pin RF tray Cut ribbon 43130-186

A11 SMA male SIGGENOUT BNC female 43138437
on front caner,

continued..J. ..
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REPLACEABLE PARTS

Table &-1 Replaceable interconnecting leads and cables (continued)

From Termination To Termination partNu~

Al1 Tail A20 SMAmale 43138-436

A12 PLA 4 pin in line RF tray Tails 43138 ...4-01

A13 PLA MUlti-pin RF tray Cut ribbon 43137-483

A13 PLB 5 pin in line A14 PLC 5 pin in line 43138...796

A14 PLA Multi-pin RF tray. Cut ribbon 43137·511

A14 PLA 2 pin in line RF tray Tails 43138...762

A20 SMAmale RF tray (A2) SMAmale 43138-421

A21 SMAmale RF tray (AS) SMAmale 43138·421

RF tray 43138-771*
RFharness

81 PLA Multi·pin B2PLK Multi-pin 43129-828

B1 PLB Multi-pin 82PLM Multi-pin 43129...828

81 PLC 3 pin in line AFGENOUT Tails 43138-656
on front panel,

B1 PLH 6 pin in line Variable controls Tails 43138429
on front panel

81 PW 9 pin in line Accessory socket DINpanel 43138·389
on front panel socket

81 PLK 7 pin in line Rear panel SKC Tails 43138-433
Rear panel SKD
Loudspeaker

B1 PLN 5MBfemale AFIN Tails 43138-655
on front panel

B2 PLA 3 pin in line External standard Tail 43138-474
input

B2-PLB 7 pin in line XTAL oscillator Tails 43138-761

B2 PLF Multi-pin Keyboard on front Multi-pin 43138-423
panel.

B2 PLH 6 pin in line Rotary Control 5 pin in line 43138-425

20 dB InJOutload SMA male Al1 SMA male 43138-435

B2PW Multi-pin RS232 PORT RS232 panel 43138-450
male

82 PLN RF tray See notes
below

82 PLS 7 pin in line PSU 7 pin in line 43138-430

PSU 3 pin in line On/Off/Charge switch Tails 43138·426

PSU 7 pin in line On/Off/Charge switch Tails 43138-427
DC Range switch Tails

PSU positive input 3 push on DC Fuse, Tail 43138-473
PSU negative receptacles Chassis, back panel Tail
input Chassis, back panel, Tail
PSU chassis
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REPLACEABLE PARTS

Note 1. Items marked t are included in the RF tray RF harness, part number 43138~771,marked
t, hut are also available as individual items.

2. The ribbon cable which connects the front of the RF tray to the rear of the RF tray, and
also provides the connection to the microprocessor board at PLN, is part of assembly
44991-171. This contains the printed circuit connection boards which interface with the
RF tray. The ribbon cable and PCB assembly is available under the above part number
but this is not considered to be a user replaceable item.

Table 6-1 Replaceable interconnecting leads and cables (Options)

From Termination To Termination Part Number

81 PLC 84 Conn 1 43138/600

81 PlN 84 Conn 3 43136/599

81 PLP 84 Conn5to 10 43138/602

81 PLR 5 pin in line 83 PLB 3 pin in line t43138J568

81 PLA 5 pin in line 83/1 PL8 6 pin in line t43138/828

81 PLS 83 PLC 43138/569

81 PLT 83 PLD 431381509

82 PLE Multi-pin 83 PLA Multi-pin 431381562
86 PLA Multi-pin 431381528
89 PLA or 812 PLA Multi-pin 43138/777

82PLG Multi-pin 87 PLA or 810 PLA MUlti-pin 43137/888

82 PLW B3 PLE 431381511

8311 PLL 5 pin in line Lithium battery holder Tails 43138/802

84 PLA 3 pin in line AFGEN OUT Tails 43138-656
on front panel,

84SKA SM8 female AFIN Tails 43138-655
on front cane!

Note

t Part number 43138/568is fitted if B3 board is fitted and part no 43138/828 is fitted if B3/1 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

Item No IFA part Description
(On exploded number

drawing)

1 L416 Instrument cover', completewith:-

See note below Side bumpers" (4)
Rear feevburnoers'" (4)
Screws, M4, 12 mm" (8)
RF gasket"; (fitted internally)
Warning label"
Carrying handlet
Handle olampt (2)
Handle trimt (2)
Screw, M4, 10 mmt (2)

2 35907/675 Fan cover

3 21837/473 Screw, M4, 35 mm (for item 2)

• 218331005 Screw,case retaining, M3, 8 mm

5 417001756 Carrying handlet

6 37591/668 Handle mmt

7 21857/463 Screw, M4, 10 mmt (for item 8)

8 22315/584 Handle clampt

9 21857/462 Screw, M4, 20 mm (for item 10)

10 22315/690 Adjustable foot, two position

11 218821110 Nut, M4 (for item 9)

12 21833/009 Screw, M4, 20 mm (for item 13)

13 37591/649 Front handle

"
21262/702 Screw, (for item 15)

15 37591/452 Collet (for item 16)

16 37591/397 Large knob

17 218151354 Screw, M3 (for item 18)

18 37591/610 Small knob



REPLACEABLE PARTS

2

"Instrument cover. item (1) is only supplied
with itemsmarked .. and t factory fitted.

The InternalRF gasket is also fitted.

** * 1 **

Fig. 6-2 Miscellaneous Mechanical parts

46882-310

Item 1, U16.
The instrument cover has attachments which are assembled using factory processes. These
attachments. indicated in the above list, 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 items marked t already fitted, but these are
also available as individual items.
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SERVICING DIAGRAMS

Circuit Notes

Symbols
Symbols are to BS 3939 with the following additions:

Static sensitive component - see Precautions, Page tv.

-tP4

PCB layouts

Test point

Edgeconnector

Ferrite bead

PCB 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 to it, under side means the side only seen after removing the board from its normally fitted
location.

B1/2 and B1/3 boards
Theseboards are identicalexcept for the inclusionor exclusionof 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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Circuit diagram A3
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Circuit diagram A3/1

•

es

""

"

n.
'"'

rs "

•

"

,

,•S/l.lll1

•MTta

'"".

."SIRl

o

."".

o

.llV<Ol

r-r-r-r-r-:-- 79.'lMIlz ISOLATING AMPUflER----,

I,
I,
I,
I,
I,
I,
I,
I,
I,

- I:.:;" l-:i;~' 0 •

~ ~ I
~ "" ,

• 0__ -'- -.J

• , H " IS "

Fig. 7~13 AJII 2nd and3rd mixer

7·17



SERVICING DIAGRAMS

A4I1

-+a Dill em O~3 IliiIml;"l~-+~ Jus AM .. :'l' ['
"' "'= A" C24 0 D »r>: 8

R3 06(J '(]' 0 0 ~OO~Ol~ 0 c::! L4 ~ R36 0 -1 L5 t-... R60 Dol!~8!D 00 DC2 0 R171'Pl lC2 OTRS D C]R36 .!D 0 0 038 C9 DR67 !:i
Ii! R1 R21 c:J R2:c:J CJ 1'124 r-...""--",,, r>: r>; Ll1 0 0 0"-""'"~~ G0 TR4 I!!I ~ ue D'" en cat ~O D car co, ~D DO"" A"~' C45'0 1200 mOO e12 e13 0 '-' '-' "" '-' <::» - 0 0 '-'~ .. 0 li C15 0 0 R37 R48TRt ll! TRlO C37 :!

So! C3CJ 0 It 018 C2S CI CJ 0 R59u
-0 0 ",0 ere .O~ ~'A"'O ofo 0 G).,.., 0"" ~ GO 0 ~ ~ C4 0 D 0~
« 'o~n n Cl486 ~'DSi DR27 _ C20 U P G 03D D7

R83CJ 046 R94 C
DC5 ::'~'40"a1""ODDi! i 50 Di3.nl 08!cO

D ~~o_oao D .D"'oli~ D.""'D 08!D
'11 ODD O~"4SD"30 A"'0"" """" il "'" D~D C4'~ 0- cee C~ JJ C1211 Rl3l 0125 0 .. 0 (J !J~AaQ io ~o CJ R4CJ C36 0 I e: 0 0 D~
IT) '" "" e,g g,,,'ffi'. 0 0 000 2 flO ~ § R>CJ 0 0 '" ",C] BOilO ~ 0 .P e"D DO C
~ llH 0 "" ... o 0 C73 !o CSt Rf

O ~ 0 'IJ ""00 0 nOD! ! i , ~ 0 RO. cee 80 0 g 80 D 0 enD D Q
,.+. C8l C14D DOD CJ B1! ~ a: a: .crh E c A-. 023 i3 ! R93 C7S i 078 IE

Y R1GR1«l Rt.' (.) (.) --q:r T



A4/1

+
~1®8
·°8b



R1ll..,

Rm...

-IlV
r
I,

.....,

'",,,
..,
noR

"..
".,,'

,...,

--~,

• '~l...
m,
IlATt!

r-------300 kH~ SW FILTER

..
UJR

,.,

.....

--*---------------------------------------------------_._-----_._--------_._-.-1-----

i
I,
I
I
I
I,
!

L C,.m SlfTl

..","

l(1 to)
l)l 1I4

u
".'Ul., ,

...
, '"
1 G H'

~o 'H'

i,
I
i,
I,
I.
I,
I.
IL . . ._

1<48301103 Sheet 1of 3 Issue 6

o



,
SERVICING DIAGRAMS

,

A4/1Circuit diagram
1-------------------------------------------------------------

I FIRST SWITUIEO 8W FILTER ,

~f"I '"".

,,!.rI '"".1 ~ 101R m, SIGNAL 1lllITl/tG SWITCH ,
.r: '" "" ,..

1Il~"
II~R I'S'"

m'

~l
,

.,~ O~'1 "u au "U ~. ""1"h

-~ 'f-- ,. sds'~1
'UI _ ,~t'" r-"'.n '" r -- - ---..., -uv

'M , '" I I m
':.l~l-=-

,.. '" tM,.. "' ~¥H' " n.,
"n, J 1 1 1 .., i~~lKl!> -,.'" """ '" '0 sar 1

I ~ I, ;", ~ I~;,,~Q:;' ~:: '"- lUI "OR
",

;f-J~--J
m (l nlr L__ ... l-~f ",.1 1->51',:, al M

ms , -IlV _ $Arl' tll'ol1l

'" oil pi (ll,"'r.r
~

lH 01 ... 11k

~ -
Illl .n.

0: :-.., .., n,,,,.. "'- ~

'll) ~Il;

RUO ,OO ".,"
~ :\'"""

..,
". ~ , ,-

,a S~l ,
~ -,
".7 ~ .., 'e'

10 iHI ,

I IlYPASS LINE DRIVER ----..
.'lV

I .., tOHll~UtU '0 $>lEU ''''0

,"

tu~ ~~l' );1'''''c' IR ",.
III S~I l

1'16 f--
".1 1'0 llfS'l

• "'"

i~O:
'm '"61'1 ." '"100,

B~l " '"t'll "1~ I • 'Ill,. .'PASS •110 1,,1 I .... 1lI \HT ,

r \,~, II" .,."
ofS If ,n

~ -r" -
'" n;,,,",11 "'1 ,..

~ to; ;:~'4J ISO' '",- '" ," ~

.:tv
,

PUT ..• IA411 I
,nun01

i-----------------------------------------------------------------
•

Fig. 7-15 A4/1 10] MHz IF amplifier and Log. amplifier

.
• 7-19-



r SECONO SW1T(HfO 8\0/ tlLTER ,

I '"'"
"n
""

" '

... '.''ROf! Sill

."
IHS

•

.n

""
'".,

,"
." &'S'1

." "" .. \1.'
'SQ' ,.. "'.

~.. "' ... n;!;A'" 6Al" Ul. ..,
"' C, ." """' .., ..,

= =
m:;;""1

,..

INTERSTAGE AMPUfJ£R~

~'IV

'"""

'" .' I '"..,
JJIR ... ".

""
'I,'01 1Il~

"81'1" ...
'" ='"

r..

'" '.0':: '"
lil.

llio ." ,'. n. ""_11"

'"
..

," ~,

"., =

,------------ --- --- ------ ------------ ---- --- ----------- - -- ----------- -----

Drg. No, 2448830/103 Sheet 2 of3 Issue 6

46882-310



SERVICING DIAGRAMS

Circuit diagram A4/1
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SERVICING DIAGRAMS

Circuit diagram A4/1

,j"
•

~l"

'"',
• .~

-------\

~----lOGAMP-----~

.~V®

,

(111

''''

~ oc AMPliFIER

<Jr. ('Il":!.l. UL

-'IV $)

~.,.'l

..",'"
.1lV@

....
'"

-

I 11~,,,
14m

•

--.-----.-.-.---.---.-.-.--- ------- ---- - l
,
I·I
I
I,
I
•

I
·I
·I,
I
I·,
·I
·I,
I
·I
·I
·I,
I,
I
·I
I

•

....
'" p,\~l ~"

"'IV@ JA4I1I
Pl! L.:.:..:-J, _wm

:;-- ~S·-----·-·----------·-·-·--- .-.-----.-.-.-~-. --'.,.t ""~1~11::, '$S!l DE~(I(II

Fig. 7-17 A4/1 10.7 MHz IF amplifier and Log. amplifier

7-23



SERVICING DIAGRAMS

--"----

A6/1

r-e-

31829/925 J
44829/925 ,J

11\



•

•

,

,....400kHZ liP f'lLTfR ___

_____ AUTOtIAnC LEVtl,4.0 AMPLITUDE, ~

r HODULAT1ON CONTROl LOaf> M

0 "• • ,.. ,..
" ".. ~ ~- ll, " .. ~ ~IUto ".

~ ~ ~

.. • " rn
rn ~ .. -~

.... -~ -w.. = -'" ~
~.

M . , -.",
rn

,. m
w .., •

~r - ...
~

-~ ..

"'\••

.-._..
••" u... u u, , •

• ;g, e.. •.0 -u•
'"'» m~..
u.

~

~

230l'IIlz
MOlt" fILTER

" ,...-lGKzLP fILT£R~

-..I ...
M-- ,.
- I

I I
I
I m m
I ......-~ -e-

1

I
I:"
~
- I
, I

,------------------------------

I
I
1

1

~
•,,L .~ _
,~.

I>I.U,,"'

25 Sheet 1 of 1 Issue 8



SERVICING DIAGRAMS

Circuit diagram A6/1
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SERVICING DIAGRAMS

Circuit diagram A7/1
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SERVICING DIAGRAMS

Circuit diagram A8/1
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SERVICING DIAGRAMS

Circuit diagram B1/1

...
!

I'"

~T.:~ 11151
TUtm...

u '"10 5.' 1
" ."GI"O re SIlT 1

lUll PI" " .. IUlI'IN'
U I"TO Silt 1 • .. TG $111 1

lun PINe IUll'l"
TO $lll 1

1 ' • "
19 $11'17

lUll 'I" SEcAf ," Inll~t.'

TO SKT 1
1 • .. "

TO 51fT 1
lun ,.. " := Af III lU" P'IU
TO $llT 1

1 J .. .. .. • TO SlIT 1
IU14"Nl UI If 'I lct.Op,..
TO SlIT 1

1 '
.. "

, 10 $liT 1
ItlH,lU SH tNl 1tl'!1 PINt
TO $lIT 1 , , Illl ro $lIT 1Inu Pl.' • ..

It ""lIl'S~~ IN'TO $liT 1 , • .. It 'wI TO $lilt
lCl1f 1'11111 • ItZlOPII'•

r- • h
WIU. m

-, • I
•
~

T i"m
10 7~"U77

v« .. eHr· " .. • ••I'; ~p fILT TJ. alII •• .. s
0

1 J • .. " fill ...
• ." FIll OUAUl re s.n

;= • .. ,
'"-lUI, .. .. • " r .. , ...

'- m • • '" DIoTIl

••IUGlNG

••rn n lA"lIlHO

••In 10 U.GlNG

••
tTl ' IAN "

,~

lUlU"

"

'u

sn+/­,

..
u'

..

F

•••:::,U11 _

..I'-

l(l"J,.~, <I
I\.llC~'

lOS'
14"t~O

•,,
•
~ ~-----_.~-_.__ .-

,
•,
•

IUS1
lUltJ11

0'1 .J Il4

I ~ a,

1 J •

I.!u

1 .!.i 14

1'_

...

'"I. fllt

:============:'::==::!~;::: •.!J '

Fig. 7~58 Bl/1 Audio processor



SIN,

--_. ~

1
,"=

S>

n:'"
L._

!._----, z,

~,

It
lnUlIIl
TUn

, I}

1:

• lC~S("s-:,

.m.,

1
m

, ~"I..

,,,TU
.".55

10.1\,1

.... hsou

'= '='

."..~

..~{'"
un II!".., ,.,

/

- """
.-...

" "..~ ...,.
~ "fI/>l'r.

IUl6 ...
"," ,.

~

.m••

~.".

""un "='

.'·U,on·,n::.

h.w" ~..
~ dO.

I lClI9UI
KUJ16

uuhul!
I"~I ~-

-SVI., .",.

IUnlt,
IIUlI

n"'JL

., .

I. UIL\V\Ul

fUll SHTS:.,"'"'W"--'W.l!!.-"'"""L---;==========================t==========tlU -

i~;"rs lIfMIIU\ATQR OUTPUT TO flUUS

"" "•,
­·•
!·e•e
!

_l!Y,Al

. ,.

._.__._-.__ .__._._.--_·__··_·-':t-WlAI ;---"":f2."izo , .ll}

(~ IU1.1"

Ult ~f:it ~ IUli I I ::'2f1l** ~1~1-.-S -...a-L .H.l
,,"II SIlT'. ....1 ',,'-:=1-,,----,!tn, ,._.

.-_..-.-----.-"-.---.---.-­-------_..------------------_._.-

Drg. No.Z4483OI116 Sheet 7 of9 I$stJ& 1.



SERVICING DIAGRAMS

Circuit diagram B1/1
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SERVICING DIAGRAMS

Circuit diagram B1/1
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SERVICING DIAGRAMS

Circuit diagram B1/1
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SERVICING DIAGRAMS

Circuit diagram B1/2 and B1/3
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SERVICING DIAGRAMS

Circuit diagram B1/2 and B1/3
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SERVICING DIAGRAMS

Circuit diagram B1/2 and B1/3
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SERVICING DIAGRAMS

Circuit diagram B1/2 and B1/3
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SERVICING DIAGRAMS

--_._--_._.-
Circuit diagram 81/2 and 81/3
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SERVICING DIAGRAMS

Circuit diagram B1/2 and B1/3
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Fig. 7-69 B1I2 and B1I3 Audio processor
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SERVICING DIAGRAMS

Circuit diagram B1/2 and B1/3
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SERVICING DIAGRAMS

Circuit diagram B1/2 and B1/3
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SERVICING DIAGRAMS

Circuit diagram B1/2 and B1/3
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SERVICING DIAGRAMS

Circuit diagram 82/1
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Circuit diagram 82/1
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Circuit diagram 82/1
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Circuit diagram 82/1
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Circuit diagram 83
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Circuit diagram 83/1
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Circuit diagram B11
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ACCESS AND LAYOUT

Servicing policy
IFR Ud. provides world-wide backup for this instrument through our service agents and offices.
The addresses of theseare listedat theend of this manual.

For the majority of 2945A or 2946A boards and modules, support to component level and a
board/module exchange service are provided. For lists of replaceable parts refer to Chapter 6.

The following modules are not supported to component level, hut can be exchanged as complete
units.-

Unft Parlnumber

Powersupplymodule 44991/179

A20 attenuator, 3 stage 444291080

A21 attenuator, 2 stage 44429/081

Display module 286241308t

Frontpanel/keyboard 46662/451.

t The display module is supplied withthe integral back-light fitted. The back-light inverteris also
supplied, attached to the module by its supply cable.

:j: The front panel and keyboard assembly is supplied with the press keys and l.EDs fitted, but with
cut-outs for rotary controls and connectors

Mechanical layout of the Service Monitor
Mostof theactivecircuitsof the Service Monitor are contained on multi-layer printed circuit
boards,which are fitted to sub-assemblies within the instrument. There arealsocomplete sub­
assemblies suchas switched attenuators andthe powersupply module. Fig.2wl showsthe location
of the printed circuit boards and sub-assemblies.

Access to Interior
AU of the printed circuit boards used within the Service Monitor contain
components which can be damaged by static electricity. Refer to the precautions
at the beginning oftbis manual.

The outermetal caseof the Service Monitor mustbe removed to obtainaccessto the interior.
Beforedoing this,disconnect all connections. including themainsconnection and/orDCsupply
connection.

StandtheServiceMonitor face down on a firm, non-scratch surfaceso that it is supported on the
front handles.

Fromthe rearof the Service Monitor. remove thesix screwsholding the metal case to the main
frame.

Slide the metal case upward until it is clearof themainframe. Store the metal coverand the
screwsin a safe location until required for re-assembly.

Return theService Monitor to the normal position, again making sure that it is lyingon a smooth
surface. andthat thereare no foreign objects underneath it which may causedamage.

2-2 46882-310
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indicated by an asterisk* are related to service Monitoroptions, thereforethese items are not alwaysfitted.
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ACCESS AND LAYOUT

Access to boards
The following instructions explainhowto gain access to the individual boards and assemblies.
Whenscrewsand other parts have been removed, store them in a safe place. Ensurethat the
correct screw typewill be usedfor re-assembly.

The re-assembly procedureis the reverseof the dismantlingprocedureunlessspecifically
mentioned to the contrary.

It is assumed that the outer metal case has been removed.

As boards and modules used in this equipmentare subject to continual improvement, type
identification codes maycontaina suffix ( -/1, -/2etc.). These suffixesare omitted from the
following procedures unless theyarc specificallynecessary.

Removing boards and modules
Do not remove boards or modules unless you are certain that it is necessary.

Most boards are held in place by a number of M3 screws. These screws should not be removed
until after the electricalconnectionsto the board have been disconnected. Some of these are rigid
or semi-rigid solderedconnections, some are screw fitted co-axialconnections, whileothers are
push fit devices. A list of the connectionsto each board or sub-assembly is givenwith the technical
description of it in chapter 1.

Some smallsub-boardsare fitted to main boards using nylonself-lockingsupports.

A2, A3, A4, A6, A7, AS,A9 and Al0
These boards are all located on the top of the receiver RF tray.

Access to themis achievedas follows>

1. Pivot the tray containingboards B1 and B2 as describedfur gaining access to board B2.

2. Take care to disconnect the connectionsdescribedthere. t See the reference to B3/1 on page 2­
7.

3. Remove the powersupplyunit as described for that unit.

4. Loosen, by one turn, each of the screwsretainingthe top lid of the receiverRF tray.

S. When all havebcen loosened, removethem completely.

6. tift the lid fromthe tray.

The boards are thenaccessible.

All, A12, A13, A14 and A15

Note: The AGe thresholdon SSB option board A1Scan be set with the RF lid in place. R24
(AGe threshold)is accessible through a hole in the lid.

These boardsare locatedon the undersideof the RF tray.

Access to themis achievedas follows»

1. Makesure that the tray containingboards B1 and B2 is secure and in place.

2. Lay the instrument bottom up'on a firm, smooth surface.

3. If the memory card board assembly B9 is fitted, disconnect the ribboncable to it and remove
the board by removingthe two screws holding it in place.

4. If the cellularsystemsboard B3 and/or the demodulation filter board B8 is fitted, note the
correct locationof each connectionto it (to ensurecorrect re-assembly) then disconnect them.
t See the reference to B31l on page 2-7. The boards do not have to be removedfrom the
options tray.

S. Loosenthe six screws whichhold the option tray to the main chassis. This tray may not be
fitted if no optionalboards are fitted.

2-4 46882-310



ACCESS AND LAYOUT

7. Loosen,by one tum, the screws securing the cover to the RF tray underside.

8. Whenall have been loosened, remove them completelyand lift the lid clear.

The boards are now accessible.

*Note: The AGe threshold on SSB option board A15 can be set with the RF lid in place. R24
(AGe threshold) is accessible through a hole in the lid.

A2D and A21

These attenuatorunits are located on the right-hand under-sideof the receiver RF tray. There are
no user-replaceable parts within them, therefore access to the inside is not described. To remove
them as complete units proceed as for access to All. Al2 etc. The RF tray lid must be removedto
disconnect A20 before it can be removed. A21 can be removed with the RF tray lid in position.
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ACCESS ANDLAYOUT

A20removal

To removethe A20, three stage attenuator, continue as follows:-

1. Removethe SMA connection to the END of the attenuator(C on Fig. 2-2).

2. Disconnect the ribboncable to PIA on the attenuator.

3. De-solderthe centerpin of the SMA bulkheadconnector from the input/output switching
board All (Point B on Fig. 2~2).

4. Loosen the two hex head screws holdingthe connectorto the RF tray wall, to allow slight
movement of the connector(point B on Fig. 2-2).

5. Removethe two screws holdingthe attenuator to the RF tray (G in Fig. 2-2). Thesescrews
have a crinkle washer and a spacer fitted to them. DO NOT loosenor remove any of the
screws holding the attenuator cover in position. A spacer plate is fitted under the attenuator.
If this is not fixed to the RF tray, store it in a safe place until requiredto refit the attenuator.

6. With the attenuatornow free to move to the edge of the Service Monitor, disconnect the SMA
connection A to the side of the attenuator.

The attenuatorcan now be liftedfrom the Service Monitor.

A20 reflttlng

To refit the AZO, threestage attenuator, proceedas follower-

1. De-solderthe center pin of the SMA bulkheadconnectorfrom the input/output switching
board All, if it is not de-soldered. (point B on Fig. z..2).

2. Loosenthe two hex head screws holdingthe connectorto the RFtray wall, to allow slight
movement of the connector, if they are not alreadyloose (point B on Fig. 2-2).

3. If the spacer plate (mentionedin 5 above) is a loose item position it on the RF tray as shown in
Fig. 2~2.

4. Positionthe attenuatorover the spacer plate and whencorrectly positioned, mate the two parts
of connectorA and tighten using light finger pressure.

5. Fit the attenuatorto the bodyof the Service Monitorusing the two fixing screws, but leave
these loose so that the attenuatorcan move. Thesescrews must havea spacerand crinkle
washer fitted to them as sbown in Fig. 2·2.

6. Mate and tighten the SMA connection on the side of the attenuator to a torqueof 1.0 Nm.

7. Tighten the two screws holdingthe attenuator to the Service Monitorto a torqueof 0.6 Nm.

8. Tighten the two hex headscrews holdingthe bulkheadSMA connectorto the RF tray wall
(point B on Fig.2-2).

9. Re-solderthe center pin of the SMAbulkheadconnectorto the input/outputswitchingboard
All. (point B on Fig. z..2).

10. Ensurethat the conformablecable fitted to the SMAconnectorC is tight at the RFtray end,
then preformthe cable as per the drawingso that it alignswith the SMA connectoron the
attenuator.

11. Fit and tightenthe SMAconnectionat point C to a torqueof 1.0 Nm.

12. Refit the ribboncable to PLA on the attenuator.

A21 removal

To removethe AZl, two stage attenuatorcontinueas follows>

1. Disconnectthe ribboncable to PIA on the attenuator.

2. Disconnect the SMAconnectors to the end and side of the attenuator(D and E on Fig. 2-2).

2-6 46882-310
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3. Remove the two screws holding the attenuator to the RF tray (F in Fig. 2-2). These screws
each havea flat washer, a spacerand a crinkle washerfitted to them. DO NOT loosen or
removeany of the screws holdingthe attenuatorcover in position.

The attenuatorcan now be lifted from the Service Monitor.

A21 refilling
To refit the A21, two stage attenuator,reverse the procedureabove. Note that tbe two screws
used to fit this attenuator each have a Oat washer, a spacer and 8 crinkle washer fitted to
them as shown in Fig. 2~2. They should be tightenedto a torque of 0.6 Nm.

Before fitting the SMAconformablecables to the attenuator,ensure that the cables are tightened at
the RF tray end. Preform them as per the drawing so that they align with the attcnuator connectors.
Finally tighten the SMA connectorson the attenuator to 1.0 Nm.

The audio processorboard Bl is accessiblewhen the metal cover is removed. All test points and
adjustmentcontrols required to carry out the adjustmentand calibration proceduresto this board
are accessiblewith no additionaldismantling.

The microprocessor board B2 is locatedon the underside of the tray containingBj . To gain access
to it, remove the six tray retainingscrews, (three each side), and loosen the two tray pivot screws.
Carefullyraise the rear of the tray, until the flexiblecable to the serial interfaceconnector PU, and
any other connectionswhichprevent the tray from being raised,can be disconnected. With these
connections removed, the tray containingboard B2 can be pivoted upward, until it rests, at an
angle,over the front of the Service Monitor.

The optional SYSTEMboard B3 is fitted to the options tray, which is fitted to the lid on the
undersideof the RF tray. The top side of B3 is accessiblefrom the bottom of the Service Monitor
as follows>

L Make sure that tbe tray containingboards Bl and B2 is secure and in place.

2. Lay the instrument 'bottom up' on a firm, smooth surface.

To removeB3 for access to the underside continue as follows'-

1. Note the correct location of each connection to it (to ensure correct re-assembly)then
disconnectall of them. t See referenceto B3/1 below.

2. Remove the six retainingscrews, one at each corner and two in the centerof the board.

3. lift the board from the Service Monitor.

B3I1only

t When B3/1 board is fitted, a 3.5 V lithium Thionyl Chloridebattery is fitted to the top tray of the
Service Monitor,adjacent to the audio processorboard Bl. A flexiblecable connects this to in line
connectorPLL on B3/1 and is used to power the on-hoard memory. If this is disconnected, the
data in the on-board memorywill be lost. The SYSTEMSsoftware will then have to be re-enabled
using the passwordsrelevant to the particularinstrument.

The 600 g Interfaceboard is fitted to a chassis plate which is fitted into the rear left hand corner,
below the RF tray. To remove this board, first disconnect the multi-pin and single pin connectors.
Remove the two screws holding the chassis plate to the rear panel and the single screw holding it to
the side panel. The board and chassis plate can then be removed. To remove the board from the
chassis plate, remove the four screws, nuts and washers,holding the two together.
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B7

The optional GPIB interface unit is located on the rear of the Service Monitor as an alternative to
the parallel interface unit. It is held in place by three screws. A ribbon cable connects it to PLG on
the microprocessor board B2.

The printedcircuitboardwithin the unit is fitted with the component side covered. To gain access
to the component side, remove the nuts retaining the GPIB connector to the interface case,
followed by the two screws holding the PCB to the cover. The PCB will now be free.

B8
The optional demodulation filter board B8 is fitted to the options tray, which is fitted to the lid on
the underside of the RF tray. The top side of B8 is accessible from the bottom of the Service
Monitor as follows:-

1. Make sure that the tray containing boards B1 and B2 is secure and in place.

2. Lay the instrument 'bottom up' on a finn, smooth surface.

To remove B8 for accessto the underside continueas follows»

L Disconnect all connections to it.

2. Remove the four retaining screws.

3. tift the boardfrom theServiceMonitor.

B9

Theoptional memory card and date/time stampboard is fittedbetween the frontof the signal
generator tray and the frontpanelof the Service Monitor, with the component side uppermost. To
remove the boardand gain access to the components proceedas follows.

• Remove the two screwssecuring the boardassembly to the front of the optionstray.

• Disconnect the ribbon cableconnected to the PCB.

• tift the rearof the boardassembly slightly and slide it towards the rearof the Service Monitor,
disengaging the front of the boardfrom its location.

• Remove the four screwsholding the PCBto the fixingplate.

The boardcomponents are now accessible.

B10

Theoptionalparallel interface unit is located on the rearof the ServiceMonitoras an alternative to
the aPIB interface unit. It is of similarconstruction to that unitand connectsto the microprocessor
boardB2 in the same way.

B13

The Service Monitorcan include an optional psophometric filter. Thiscan beeither the CenT
filter B13or the CMESSfilter B13/L These filtersare built as sub-boards and are fitteddirectlyto
the eudioprocessor board Bll2 using nylon supports. They are not fitted to the audioprocessor
boardB1!1.

The top sideof B13 is accessible from the topof the Service Monitor. To remove B13 for access
to the undersidecontinue as follows»

1. Disconnect the multipin connection.

2. Usea suitablecylindrical compression tool to compressthe fingersof one nylonsupport.
Slightly lift the comer of B13and allow the hole in the boardto replace the compression tool.
Use the same methodto release eachcornerof the boardtaking care not to damage B13or the
audioprocessor board.
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Power supply module

The power supply module is not user-repairable. In the event of failure, a replacement module
shouldbe fitted, and the faulty module returnedto an IFRServiceCenter.

To remove the powersupplyunit,proceedas follows:-

• Disconnect the three multi-way connections to left-band end of the unit.

• Disconnect the two multi-way connectors to the right-hand end of the unit.

e Disconnect the three single connectors to the right-hand end, noting the position of each. (Red
to '+ve', Black toeve' and Green to 'E').

• Remove the six screws securing the unit to the main frame.

• Remove the plasticcover at the right-hand end of the unit and fit to the replacement.

The unit can then be removed.

tThe screwssecuringthe powersupply module shouldnot exceed6 mm in length or internal short
circuitsmight result. If longerscrewsare found alreadyfitted, replacethem with 6 mmscrews.
The lFR part number for these is 21833/010.

Keyboerd end display
The keyboard and the display are both accessible after removing the front panel. It is
recommended that the front is not removed unnecessarily, as there are manyconnections to the
various connectors and controls. If removal is necessary, proceedas follows>

• Remove the memory card boardassemblyB12,as described above.

• Do not attempt to removethe two BNC RF connectors or the N type RF connectorand power
loadfrom the frontpanel at this stage. If the front panel is to be replacedby a newunit, these
itemsshouldbe fittedto the replacement unit beforefitting it to the ServiceMonitor.

• Disconnect the conformable cable SMAconnection fromthe rear of the RF powerload
assembly to avoidunduestrainand flexing.

• Remove the conformable cable SMAconnectionsfor the Antennainput and the BNC RF
outputat the RFtray to avoidunduestrainand flexing.

• Remove the two screwsat the left side and threeat the rightside securingthe front panel to the
mainframe. Do not loosenthe four screwssecuringthe RF loadto the right-hand side of the
front panelassembly. If the front panel is to be replacedby a newunit. this itemshould be
fitted to the replacement unit beforefitting it to the ServiceMonitor.

• Whenthe front panel is loosefrom the mainframe, remove connectionsas necessary to allow
accessto the appropriate unit.

f;PAim_
Routine safety testing and inspection

In the UK the 'Electricityat Work Regulations' (1989)section4(2) placesa requirement on the
usersof equipment to maintain it in a safe condition. The explanatory notes call for regular
inspections and tests togetherwith a need to keep records.

The following electrical tests andinspection information is provided for guidancepurposesand
involves the useof voltagesandcurrents thatcan cause injury. It is importantthat thesetests are
only performed by competent personnel.

Prior to carryingout any inspection and tests the equipment must be disconnected from the mains
supplyand all externalsignalconnections removed. All tests shouldinclude the equipment'sown
supply lead,all coversmust be fitted and the supplyswitchmustbe in the 'ON' position.

The recommended inspection and tests fall into threecategoriesand should be carriedout in the
following sequence:
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1. Visual inspection
2. Eartb bonding test
3. Insulation resistance test.

1. Visual inspection
A visual inspection should be carried out on a periodic basis. This interval is dependent on the
operatingenvironment, maintenance and use, and shouldbe assessed in accordance withguidelines
issued by the Health and Safety Executive (HSE). As a guide, this equipment, when used indoors
in a relatively clean environment, wouldbe classifiedas 'low risk' equipment and henceshould be
subject to safety inspections on an annual basis. If the use of the equipment is contrary to the
conditions specified,you should review the safety re-test interval.

As a guide, the visual inspection should include the following where appropriate:

Check that the equipment basbeen installed in accordancewith the instructions provided(e.g. that
ventilation is adequate, supply isolators are accessible, supplywiring is adequate and properly
routed).

• The conditionof the mainssupply leadand supplyconnectorrs).
• The correct ratingand typeof supply fuses.
• Securityand condition of coversand handles.
• Check the presence and conditionof all warning labels and markings and supplied safety

information.
• Checkthe wiring in re-wtreable plugsand applianceconnectors.
• Checkthe cleanliness andconditionof any ventilation fan filters.
• Checkthat the mainssupplyswitch isolatesthe equipmentfromthe supply.
• Check the supply indicator functions (if fitted).

If any defect is notedthis shouldbe rectifiedbefore proceeding with the following electrical tests.

2. Earth bonding tests
Earthbonding tests shouldbe carriedout usinga 25A (12V maximum opencircuit voltage)DC
source. Tests should be limited to a maximum durationof 5 secondsand havea pass limitofO.l Q

after allowing for the resistance of the supply lead. Exceeding the test durationcan causedamage
to the equipment. The testsshould be carriedout betweenthe supplyearthand exposedcase
metalwork, no attemptshould be made to perform the tests on functional earths (e.g. signal
carryingconnectorshells or screenconnections) as this will result in damage to the equipment.

3. Insulation tests
A 500 VDe test shouldbe appliedbetween the protective earth connection and combined live and
neutral supplyconnections with the equipment supplyswitch in the 'on' position. It is advisable to
makethe live/neutrallink on the appliance testeror its connectorto avoid the possibility of
returning the equipment to the user with the live and neutral poleslinkedwith an ad-hocstrap. The
test voltage shouldbe appliedfor 5 secondsbeforetakingthe measurement.

IFR Ltd.employsreinforced. insulation in the construction of its productsand hence a minimum
pass limitof 7 MQ shouldbe achieved during this test.

Wherea DC poweradapter is provided with the equipment the adaptermustpass the 7 MQ: test
limit.

We do not recommend dielectric flash testingduring routinesafetytests. Most portableappliance
testersuse AC for the dielectricstrengthtestwhich can causedamage to the supply inputfilter
capacitors.

4. Rectification
It is recommended that the resultsfromthe above tests are recorded andcheckedduring each
repeattest. Significant differences betweenthe previousreadingsand measured valuesshould be
investigated.
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ACCESS AND LAYOUT

If anyfailure is detected during the above visual inspection or tests, the equipment should be
disabled and the fault shouldbe rectifiedby an experiencedServiceEngineer who is familiar with
the hazards involved in carrying out such repairs.

Safety critical components should only be replaced with equivalent parts, using techniques and
procedures recommended by IFR Ltd.

The above information is provided for guidance only. IFR Ltd. designs and constructs its products
in accordance with International SafetyStandards such that in normaluse they representno hazard
to the operator. IFR Ltd. reserves the right to amend the above information in the course of
continuing its commitment to productsafety.

Cleaning
Beforecommencing anycleaning,switchoff the equipmentand disconnect it from the supply. The
exteriorsurfaceof the case may be cleanedusinga soft cloth moistened in water. Do not use
aerosol or liquidsolventcleaners.

LCD

If thedisplaysurfaceof the LCDbecomes soiled,breatheon the surfaceandwipe gentlywith a
clean,soft cloth. If this is not sufficientto clean the display,moistenthe cloth with either
Isopropyl Alcoholor EthylAlcohol, then wipegently. Observeappropriate safety regulations
when using these solvents.

Do not use any solvents otber tban these, as damage to the display could result. DO NOT USE:
Water; Ketone; or Aromatic solvents.

Ventilation fan and filter
(Thisinformation is alsoprinted in Chapter2 of the operatingmanual).

The ventilator fan on the rear of the ServiceMonitoris fitted with a filter to prevent the ingressof
foreign matter. This shouldbe inspected and cleanedat regularintervals. The procedure for this is
as fellows»

Disconnect the ServiceMonitorfromthe mainssupplyand from any DC supply.
Remove any otherconnections to the ServiceMonitor.

IWARNING I

46882-310

Failing to disconnect the power source before removing tbe Wter could result in the fan
becoming switcbed on accidentaUy.

Standthe ServiceMonitor facedownon a firm, non-scratch flat surfaceso that it is supported on
the frontbendles.t The rear of the ServiceMonitor, with the fan housing, should be at a safe and
accessible working height.

Remove the two M4 screwsholdingthe fan filter to the rear of the ServiceMonitorand lift the
filteraway.

Takethe filter to a suitably ventilated location and remove as muchdust and other foreign matter as
is practical. Do not wet or wash the filter.

Refitthe filter to the ServiceMonitor usingthe reverse procedure as appropriate.

If thefilter is damaged or blocked, a replacement is available as IFR Part No. 35907-675.

t If the ball armcarrying handle hasbeenfitted, this should be positioned over the top of
the service Monitorbeforestanding the instrument face down,supported on the front
bumpers.
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ADJUSTMENT AND CAUBRATION

Introduction
'This chapter describes adjustments which will restore the Service Monitor to its peak operating
condition. Test equipment recommended for this purposeis listedbelow. The ServiceMonitor
being adjusted is referred to by the initials UUT (Unit Under Test).

Test equipment required
During the adjustment of the instrument ensure that all the test equipment used is calibrated.
Correction figuresshouldbe appliedwherenecessary and instruments zeroed if required.

Description Example

DVM Solaman 7150+
Oscilloscope Any general purpose Instrument
Signal generator IFR 2019

Modulation meter IFR 2305
Spectrum analyzer lFR 2383
Zero loss probe IFR 2388

50 g adapter
RF POWer meter IFA 6960 with 6920 sensor and 6912 sensor

Warm-up time
Applypowerto the ServiceMonitorfor 30 minutesto allow it to reach operatingtemperature,
before commencing these adjustment procedures.

Unlocking the diagnostics and calibration menus
A numberof the adjustments requireaccess to the calibrationor diagnosticsscreens. Theseare
normally lockedbut can be unlocked to allow serviceaccess. The locking is re-applied when the
ServiceMonitoris powered down. To gain access to the calibrationor diagnostics screens,
proceedas follows.

Press the [HELPSETUP] key. If the message Locked appearsadjacent to the /Calibrate] and
[Diagnostic] keys, theymust be unlocked before accesscan be obtained.

Press [Diagnostic] or [Calibrate]. The message IIIIIIII ...will appear.

Keyin the digits2, 9, 4 and 5 •and thenpress the [dBmlENIER] key. If the procedure has been
carriedout correctly the Locked message will be removed, and the [Calibrate]and [Diagnostic]
keys will nowbe active. -_./

Preliminary key press sequences
Eachadjustment procedure which requires access to the diagnostic or calibratemenus,shows the
full key presssequence commencing with the [HELP/SETUP] key. If adjustment instructions are
followed consecutively, a diagnostic or calibrate menu will continueto be displayed and there will
be no needto use the full key press sequence. To clarify the instructions for engineers making
individual adjustments, the preliminary key press sequence is shown inside braces,{ }. When
makingconsecutive adjustments ignorethe bracedsequence.
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ADJUSTMENT AND CAUBRATION

81, 81/1, 81/2 Audio processor board

BACK

TPWO ""'" ""'"p • •- - "'" "", ....
0 0 0 DO

0 i1.'-
~" 0

o ~.. ....o ...... "".. ...
o

FRONT

...o

Notes

Fig. 3 1 HI, B1/1 andBl/2 adjustments and test points.

Interacllve adjustments
Most oribe adjustments on tbis board are interactive. Ifadjustment needs to be made, it is
recommended that the procedure Corthe fuB board is carried out. The signal generator
output level adjustment R61, is not interactive with other adjustments.

600 g Interface
Iftbe 600 Q interface option is titted, set the Audio Input Impedance to High, the Audio
Output Impedance to Low,and the 20 dB Audio Altennator to 0 dB, by using the appropriate
soft keys on setup page 2. .

Audio generator oulpullevel

(R2)

See note above regarding 600 Q interface option.

1. Press [HELP/SETUP]. {Diagnostic], fBI Setup], lAPLevel]. This calls up an Audio
Generator outputsettingof 1 kHz sine wave, at 1 V.

2. Monitorthe AF GEN OUTsocket on the front panel,using a DVMset to monitorAC Volts.

3. Adjust R2 for a DVM reading of 1.000 V ±2 mY RMS.
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ADJUSTMENT AND CAUBRATION

Voltmeter and Oscilloscope DC offsets
and Oscilloscope sensitivity

~.R211.R210)

See noteabove regarding 600 0: interfaceoption.

1. Press {[HELP/SETUP], [Diagnostic], (BI Setup],) {Scope/VM]. {IC200 Offset].

2. Short circuit the center and outer connections of the front panel AF INPUT socket, using a
BNC short circuit termination.

3. Monitor TPZOO. using a DVM set to monitor DC Volts.

4. Adjust R205 for 0 mV ::to.2 mV Dc'

5. Press [IC201 Offset], and monitor TP201 using a DVM set to monitor DC Volts.

6. Adjust R211 for 0 mV ±O.5 mV DC

7. Remove the short circuit from the AF INPUT socket.

8. Press [Scope Semi and connect the front panel AF GEN OUTto AF INPUT,usinga suitable
connecting lead. The UUT AF Generator will nowbe supplyinga signal of 1.06V RMSat
1 kHz to the AF INPUTsocket.

9. Monitor TP210 (PLBlO, IC204 pin 7) using a DVM set to monitor AC Volts.

10. Adjust R210 10 give 1.768 VRMS::!::3 mV

Voltmeter DC Offsets and Voltmeter sensitivity

(R232, R238. R269)

See note above regarding 600 Q interface option.

1. Press {[HELP/SETUP], {Diagnostic], {BI Setup], {Scope/VM]J, {IC:WS Offset],

2. Short circuit the center and outer connections of the front panel AF INPUT socket. using a
BNe shortcircuit termination.

3. MonitorTP202, using a DVM set to monitor DC Volts

4. Adjust R232 forO mV ±O.5 mV DC.

5. Remove the short circuit from the AF INPUT.

6. Press either [Vm sens 15kHzLP]or [Vm sens 3kHzLP]. Only 1 choice will be available, the
[Vm sens15kHzLP] if the instrument contains a Bl board,the [Vm sens3kHzLP]if a Bl/1 or
B1I2 board is fitted. Connect the front panel AF GEN OUT socket to the AF INPUT socket.
usinga suitableconnecting lead. The UUT AF Generatorwill now be supplyinga signal of
1.25 V RMS at 1 kHz to AF INPUT.

7. Monitor TP211, using a DVM set to monitor AC Volts

8. Adjust R238 for 4.883 V RMS :tIO mv.

9. Press [Vm sens50kHzLP]. Using a DVM, check that the signal level at TP211 is within
4.883 V ±100 mV RMS.
Steps 10, 11 and 12 are applicable only to Service Monitors fitted with B1 boards.

10. Press [Speech Gain]. The UUT AF Generator will now be supplying a signal of 1.25 V RMS
at 1 kHz to AF INPUT.

11. MonitorTP211, using a DVM set to monitor AC Volts

12. Adjust R269 for 4.883 V ±1O mv.

SINAD I Distortion Meter 1 kHz notch set up

(R263. R273)

See note above regarding 600 Q interface option.

1, Press{ [HELP/SETUP], {Diagnostic]. {BI Setup], {Scope/VM] I {Sinod].

'.
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2. Connect the front panel AF GEN OUT socket to the AF INPUT socket using a suitable
connecting lead. The UUTAF Generator will nowbe supplying a signal of 1.25V RMSat
1 kHz to AF INPUT.

3. Tum R263fully counter-clockwise.

4. Using an oscilloscope, monitor TP213 and adjust R273 for a minimum 1 kHz signal on the
oscilloscope.

5. Using an oscilloscope, monitor TP212 and adjust R263 for a minimum 1 kHz signal on the
oscilloscope.

Microphone amplifier level gain

(R83)

See note above regarding 600 Q interface option.

1. Press {[HELP/SETUP], [Diagnostic], fBI Setup]}, *[RetumJ,[MIC Level]. (* The
(Retuml key should be pressed when making consecutive adjustments.)

2. Connect AF GENOUT10 PUI (GND to PU3). The UUTAF GENwillnowbe supplying a
signal of 100 mV RMS at 1 kHz to PUL

3. Using a DVM set to monitor AC Volts, check that the signal level at TP70 is between 60 and
140 mVRMS.

4. Transfer the DVM to monitor TP71

5. Adjust R83 for 1.00 V RMS :tI0 mV

Signal generator level reference

(R61)

This is an initial adjustment, which should only be necessary when the board is first fitted. The
final adjustment of R6I is set during the signal generator output level calibration.

1. Press { [HELP/SETUP], [Diagnostic], [Bl Setup] }, [RF Level]. This switches on the
modulation generator, set to a frequency of 1 kHz at 0% depth.

2. Monitor TP14, using a DVM set to monitor DC Volts

3. Adjust R61 for ~4.50 V :tiO mV DC.

Modulation meter AM

(R143)

L Recall the uur factory settings by pressing the [MEM] key, and then recalling memory 01.

2. Select [TX TEST] and press the [SELECT] key to select the ANTENNA input.

3. Press [TXFREQ], 100 MHz, [Return], [MODMETER] then press [AM.lF.M.J( or
[AM/FM/SSB] if the SSB decode option is fitted) to select AM. The 30 kHz I.F. filter and the
0.3 to 3.4 kHz AF filter should already be selected from power on. If this is not the case, then
select them.

4. Set an external signal generator to provide a 100 MHz, 0 dBm signal, with 50% AM at a
1 kHz modulation rate.

5. Connect this to an external modulation meter ~t to measure AM (the AM measurement
accuracy should be 1% or better e.g. IFR 2305 ). Note the reading on the external modulation
meter.

6. Transfer the signal generator output from the external modulation meter to the ANTENNA
input of the uur.

7. Adjust R143 so that the UUT modulation meter AM reading is the same as that noted on the
calibrated modulation meter.
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Modulation meter FM

(R1Bl)

L Recall the UUT factory settings by pressing the [MEM] key, and then recalling memory 01.

2. Select rrx TEST] and press the [SEl.ECI'] key to select the ANTENNA input.

3. Press {TX FREQj, 100 MHz. The UUT modulation meter should already be set to
demodulate PM, with the 30 kHz IF filter and the 0.3 to 3.4 kHz AF filter selected from
power on. If this is not the case, then select them.

4. Set an external signal generator to provide a 100 MHz, 0 dBm signal, with 25 kHz FM. at a
1 kHz modulation rate.

5. Connect this to an external modulation meter set to measure FM (the FM measurement
accuracyof the externalmodulation metershouldhe 0.5% or better e.g. IFR 2305). Note the
reading on the external modulation meter.

6. Connect the signal generator to the ANTENNA input of the UUT.

7. AdjustRi8l so that the UUT modulation meterFM readingis the sameas that notedon the
external modulation meter.

RF Tray Adjustments

A10, A10/1 90 MHz swept local oscillator

(Ll)
The following adjustment must be madewith the RF tray lid in position. As it is necessaryto
monitora test point under the lid, a temporaryextension mustbe madeto the test point. This
shouldbe madefrom a piece of insulatedwire, approximately 6 em long,with a Berg socket on one
end to connectto the test point, and the other end prepared suitablyfor connectionof the test
equipment describedbelow.

1. Removethe RF lid.

2. UnscrewL1 core until it is flush with the top of the former.

3. Attachthe extensionwire to TP3. (On very early boards TP3 did not exist. In thiscase
attach the wire to Iel pin 7.) Route the wire through the hole in the RF lid for L1 adjustment
and place the RF lid back in position. (One or two screws holdingthe lid in positionis
sufficient).

4. Select [IX TEST].

5. Monitorthe signalon the wire attached to TP3, usingboth an oscilloscopeand a DVM,
setting the DVMto monitorDC.

6. SlowlyadvanceL1 adjuster,observing the wavefonn on TP3. The frequencyshould
decreaseand finally becomezero as AlO locks to the 90 MHz 3rd local oscillator. Note the
DVMreadingv', whichcorrespondsto the upper frequency capture limit.

7. Continue advancingLl adjuster until lock is lost as the DVM reading increases further. (It
shouldbe noted that on early boards it maybe found that the DVM reading starts to decrease
before lock is lost. If this occurs, set Ll so that the DVMreads (V1

) + 0.5 V, and ignore the
rest of this L1 procedure).

8. SlowlyunscrewL1 adjuster,observingTP3 wavefonn frequencydecreasing, until lock is
regainedwhen the frequency becomeszero.

9. Makea note of the DVM reading, V2
, which correspondsto the lower frequencycapture

limit.

10. Adjust L1 so that TP3 voltageis the mean. i.e. ~ (V1+V2). The oscillatorshould nowhave
lockedto 90 MHz, in the middleof its capture range.
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(C1,C35,L2,L3,L4)

1.

2.

ADJUSTMENT AND CAUBRATION

A2 Input mixer

(C13, C17)

Trimmer capacitors are only fitted in the C13 & C17 positions on early issues of this board. On
laterunits there are noadjustments available as the trimmer capacitors havebeenreplaced with
fixed capacitors. When adjusting Service Monitors fitted with an early issue board that contains
these adjustments, the trimmers should be adjusted until the internal adjusting lug is flush with the
top of the trimmer's outer case.

A3 2nd & 3rd mixer

A3/1 2nd &3rd mixer

Recall the UUT factory settings by pressing the [MEM] key, and then recalling memory Ol.

Select [SPEC ANA] and press [CenterFreq}, 100 MHz, [Span], 1 kHz, [REFLEVEL],
odBm, then press [SELECT] to select the ANTENNA input.

Connect a signal generator, set to provide 100 MHz at 0 dBm, to the ANTENNA input
socket.

4, Tune the external spectrum analyzer to 10.7 MHz with a reference level of 0 dBm , 1 dBldiv,
span 100 kHzJdiv, resolution bandwidth 300 kHz.

5. Using a zero loss probe (e.g. IFR 2388) with the external spectrum analyzer, monitor PLD.

6. Adjust C1 & C35 for a maximum signal level as seen on the spectrum analyzer.

7. Change the signal generator frequency to 78.6 MHz and set its level to +10 dBm

8. Set the external spectrum analyzer to a reference frequency of 100.7 MHz, Span 2 kHz/div,
10 dB/diy, resolution bandwidth 1 kHz, no input attenuation.

9. MonitorTP2 and adjust L2 to minimize the 100.7 MHz signal as seen on the spectrum
analyzer.

10. Change the signal generator frequency to 94.65 MHz.

11. Set the external spectrum analyzer to a reference frequency of 84.65 MHz, Reference level
~50 dBm, 1 dB/div.

12. Adjust 1.3 to minimize the 84.65 MHz signal on TP2.

13. Change the signal generator frequency to 105.35 MHz.

14. Set the external spectrum analyzer to a reference frequency of 73.95 MHz, Reference level
-60dBm.

15. Adjust LA to minimize the 73.95 MHz signal on TP2.

A4 10.7 MHz IF and Log Amp Board

(C17, C27, C45, C55, C21, C31, C49, C59, C101,
R4, R31, R42, R55, R64, R75, R150, R119, R122)

Note

A4 and A4/1 boards

Most 2945A and 2946A instruments are fitted with A4/1 boards. The adjustment
procedure for the A4 board is different to that for the A4/1. If an A4 is fitted, use
these procedures for adjustment. If an A4/1 Is fitted use the procedures for that
board which starts on Page 3·1O.
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1. Access the NB POWER METERCAL screen on the UUT by using the key sequence [HELP
SETIJP), [Calibrate], [NB pwr MtrJ. Reset the narrowband calibration figures by pressing the
(Reset Cal] key, but do not store them.

2. Set the uurto [SPEC ANA], RF input [SELECf] to antenna in, [Span), [1kHz], (Center
Freq], [lOOMHz), [RefLeve/], [OdBm), [Res BW], [Manual Res BW],[3MHz].

3. Set the external spectrum analyzer to 10.7 MHz, Ref level 20 dBm, 10 dB/diy, 100 kHz
spen/div. ( Sct the 2388 low loss probe to have a 10 dB attenuation as follows. Connect the
low loss probe to the spectrum analyzer tracking generator output, set the tracking generator
ON and its level to ~lO dBm. Adjust the probe for a reading of ~20 dBm on the external
spectrum analyzer display.) Remove probe.

4. Set the external signal generator to 10.7 MHz at an RF level of -6 dBm.

5. Remove the lead connected to PLA on A4 and connect the signal generator to PLA.

6. Using the 2388 probe and ensuring a good earth connection monitor the level applied at PLA
and adjust the signal generator output level until the external spectrum analyzer display
indicatess ~12 dBm ± 0.2 dB at PLA. (The actual level is ~2 dB, but taking into account the
10 dB of attenuation of the probe the displayed level is ·12 dBm). In other words, for clarity,
all levels given for the external spectrum analyzer display are those that will actually be seen
on the display with the probe attenuation set as stated.

7. Transferthe probe to A4 TP8 and adjust R4 for a reading of 0.0 dBm ± 0.1 dB as indicated on
the external spectrum analyzer display.

8. Disconnect the signal generator from PLA.

9. Set the uur resolution bandwidth to [300Hz].

10. Connect the external spectrum analyzer tracking generator output to PLA. Set the external
spectrum analyzer to 0 dBm ref level, 0,5 dB/diy, zero span,

11. MonitorTP8 with the low loss probe. Adjust C17, C27, C45 and C55 for maximum level on
the external spectrum analyzer. The level must be greater then-S dBm.( The trace should be a
horizontal line, but may initially be off the screen. If necessary adjust the external spectrum
analyzer ref level control to bring the trace into view.)

12. Set the external spectrum analyzer to ·20 dBm ref level, 10 dB/div, 1 MHz/div span. Connect
the low loss probe to the tracking generator output and adjust the probe for -50 dBm on the
external spectrum analyzer display (40 dB attenuation). Remove probe,

13. Set the external spectrum analyzer to ~30 dBm reference level, 2 dB/div, 100 kHzidiv span.
Connect the tracking generator output to PIA.

14, Set the uur resolution bandwidth to [30kHz].

15. Connect the low loss probe to TP4. Adjust C21 and R31 for best centralization and symmetry
(the adjustments interact). Alterations may need to be made to the external analyzer settings to
facilitate making these adjustments.

16. Set the uur resolution bandwidth to [300Hz].

17. Set the external spectrum analyzer to a 200 Hzldiv span and 0.5 dB/div and finally adjust C17
until the response is accurately tuned to 10.7 MHz. '

18, Set the UUT resolution bandwidth to [30kHz]. Set the external spectrum analyzer to a
100 kHz/div span and 5 dB/div.

19. Connect the low loss probe to TP5. Adjust C31 and R42 for bestcentralization and symmetry
(the adjustments interact). Alterations may need to be made to the external analyzer settings to
facilitate making these adjustments.

20. Set the uur resolution bandwidth to [300Hz}. Set the external spectrum analyzer to a Ref
level of ~34 dBm.

21. Set the external spectrum analyzer to a 200 Hz/div span and 0.5 dB/div, finally adjust C27
until the response is accurately tuned to 10.7 MHz.
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22. Set the DUT resolution bandwidth to [30kHz]. Set the external spectrum analyzer to a Ref
level of -20 dBm, 5 dB/div and 50 kHzIdivspan.

23. Connect the low loss probe to TP6. Adjust C49 and R64 for best centralization and symmetry
(the adjustments interact). Alterations mayneed to be made to the external analyzersettingsto
facilitate making these adjustments.

24. Set the UUT resolution bandwidth to [300Hz].

25. Set the external spectrum analyzer to a 200 Hzldiv span, 0.5 dB/div and a Ref level of
-27 dBm, finally adjust C45 until the response is accurately tuned to 10.7 MHz.

26. Set the UUT resolution bandwidth to [30kHz]. Set the external spectrum analyzer to 10 dB/div
and 100 kHz/div span.

27. Connect the low loss probe to TP7. Adjust C59 and R75 for best centralization and symmetry
(the adjustments interact). Alterations may need to be made to the external analyzer settings to
facilitate making these adjustments.

28. Set the UUT resolution bandwidth to [300Hz]. Set the-externalspectrum analyzer to a Ref
level of -28 dBm.

29. Set the external spectrum analyzer to a 200 Hzldiv span and 0.5 dB/diy, finally adjust C55
until the response is accurately tuned to 10.7 MHz.

30. Set the external spectrum analyzer to -17.5 dBm ref level, 0.5 dB/div, 100 kHzIdivspan.
Connect the low loss probe to the tracking generator output and adjust the probe for -20 dBm
on the external spectrum analyzer display (10 dB attenuation). Remove probe.

31. Set the external signal generator to 10.7 MHz at an RF level of -10 dBm and connect this to
PIA in place of the tracking generator.

32. Set the UUT resolution bandwidth to [3MHz].

33. Connect the low loss probe to TP9. Adjust C101 for maximum level on the external spectrum
analyzer (nominally-42 dBm). The ref level control on the external spectrum analyzer may
need to be adjusted to move the peak of the signal onto the screen.

34. Make a note of the level achieved with the UUT 3MHz resolution bandwidth selected and then
step through the 300 kHz, 30 kHz, 3 kHz and 300 Hz filters in turn checking that the level at
TP9 does not vary by more than :t1.5 dB from that measured with the 3 MHz bandwidth
selected. If the 300 Hz filter is > 1.5 dB higher than the 3 MHz level, increase the value of
R55. If it is > 1.5 dB lower, then decrease the value of R55.

35. Set the UUT resolution bandwidth to [300Hz] and set R150 fully clockwise.

36. Set the external spectrum analyzer to reference level-zu dBm, span 100 kHz, 2 dB/div.
Connect the low loss probe to the tracking generator output and adjust the probe to give
-30 dBm on the external spectrum analyzer display (20 dB attenuation). Remove probe.

37. Set the external signal generator to provide 10.7 MHz at -7 dBm and connect to PIA.

38. Set the external spectrum analyzer to -20 dBm reference level, 2 dB/div.

39. Monitor PIA using the low loss probe and adjust the external signal generator RF level until
the external spectrum analyzer reads -22 dBm. Make a note of the signal generator level at this
point (REF X).

40. Set the external spectrum analyzer reference level to -5 dB and transfer the low loss probe to
TP8.

41. Adjust R4 for a reading of -10 dBm :to.1 dB on the external spectrum analyzer.

42. Set the external signal generator RF level to (REF X) - 66.5 dB.

43. Adjust R119 for -66.5 dBm on the UUT (use the marker facilities of the UUT spectrum
analyzer to achieve best results).

44. Set the external signal generator level to (REF X) -21.5 dB.

45. Adjust R122 for -21.5 dBm on the UUT (use the marker facilities of the UUT spectrum
analyzer to achieve best results).
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46. Repeatsteps42, 43, 44 and 45, untilboth measurements are consecutively correct.

47. Set the external signal generator level to (REF X) and the uur spectrum analyzer vertical
scale to 2 dB/div. Adjust R150 forO dBm :0.1 dB on the UUT (use the marker facilities of the
UUT spectrum analyzerto achieve best results).

48. Set theuur spectrum analyzer verticalscale 10 10 dB/divthenstep the signalgeneratordown
in 10 dB steps to (REF X) -70 dB noting at each step the alignment of the signal on the
graticule lines of the display. Any linearity errors should be distributed evenly, if this is not the
case then use R119, R122 and R150 to optimize. (Factory experience has shown that a good
starting point is to set up the 40 dB and -50 dB pointsto haveequal butopposite errorsabout
their nominal values and adjust the -20 dB point to be -19 dB).

49. Remove the signal generator from PtA and reconnect the lead from A3 board.

50. Access the NB POWER METER CAL screen on the UDT by using the key sequence
[HELP SEI1JP], [Calibrate], [NB pwr Mtr}. Use the arrow down key to highlight 25 MHz on
the display.

51. Set the external signal generator to provide 25 MHz 0 dBm ± 0.1 dB. To ensure accuracy set
the signal generator level against an external power meter.

52. Connect the signal generator to the N-Type input of the UUT, and adjust R4 for a reading of ­
1.5 dBm on the UDT. (The level is set low to ensure that the absolute levels can be set
correctly under the narrowband software data correction menu as software corrections can only
be made in one direction).

A4/110.7 MHz IF and Log Amp Board

(C17, C27. C45, C55. C21, C31, C49, C59, C101,
R4. R31. R42. R55. R64. R75. Rl19. Rl22 )

Note

-.

3-10

A4 and A411 boards

Most 2945A and 2946A instruments are fitted with A4/1 boards. The adjustment
procedure for the A4/1 board is different to that for the A4. If an A4 is fitted, use
the procedures for adjustment to it which starts on Page 3-7,

1. Access the NB POWER METER CAL screen on the UUT by using the key sequence [HELP
SETUP], [Calibrate}, [NB pwr Mtr}. Reset the narrowband calibration figures by pressing the
[Reset Cal] key, but do not store them.

2, Set the UDT to [SPEC ANA], RF input [SELECf] to antenna in, [Span}, [1kHz], [Center
Freq}, [l00MHz], [RefLevel}, [OdBm], [Res BW], [Manual Res BW},[3MHz].

3. Set the external spectrum analyzer to 10.7 MHz. Ref level 20 dBm, 10 dBldiv, 100 kHz
span/div. ( Set the 2388 low loss probe to have a 10 dB attenuation as follows. Connect the
low loss probe to the spectrum analyzer tracking generator output, set the tracking generator
ON and its level to -10 dBm. Adjust the probe for a reading of -20 dBm on the external
spectrum analyzer display.) Remove probe.

4. Set the external signal generator to 10.7 MHz at an RF level of -6 dBm.

5. Remove the lead connected to PtA on A4/1 and connect the signal generator to PIA.

6. Using the 2388 probe and ensuring a good earth connection monitor the level applied at PtA
and adjust the signal generator output level until the external spectrum analyzer display
indicates -12 dBm ± 0.2 dB at PIA. (The actual level is -2 dB, but taking into account the
10 dB of attenuation ofthe probe the displayed level is -12 dBm), In other words, for clarity,
all levels given for the external spectrum analyzer display are those that will actually be seen
on the display with the probe attenuation set as stated,

7, Transfer the probe to A4Il TP8 and adjust R4 for a reading of ~2.0 dBm ± 0.1 dB as indicated
on the external spectrum analyzer display.

8. Disconnect the signal generator from PLA.

45882-310



-.

46882-310

ADJUSTMENT ANDCAUBRATlON

9. Set the UUT resolution bandwidth to [300Hz}.

10. Connect the external spectrum analyzer tracking generator output to PIA. Sci the external
spectrumanalyzerto ~2 dBm ref level,0.5 dB/diy,zero span.

11. Monitor TP8 with the low loss probe. Adjust C17, C27. C45 and C55 for maximum level on
the external spectrum analyzer. The level must be greater than -7 dBm. (The trace should be a
horizontal line, but may initiallybeoff the screen. IT necessary adjust the externalspectrum
analyzer ref level control to bring the trace into view.)

12. Set the external spectrum analyzer to ~20 dBm ref level, 10 dB/diY, 1 MHzldiv span. Connect
the low loss probe to the trackinggeneratoroutputand adjust the probe for -50 dBm on the
external spectrum analyzer display (40 dB attenuation). Remove probe.

13. Set the externalspectrum analyzerto ~32 dBm reference level,2 dB/diy, 100 kHzldivspan.
Connecttbe trackinggeneratoroutput to PIA.

14. Set the UUT resolution bandwidth to [30kHz].

15. Connectthe low loss probe to TP4. Adjust C21 and R31 for best centralization and symmetry
(the adjustmentsinteract). Alterationsmay need to be madeto the externalanalyzer settings to
facilitate makingtheseadjustments.

16. Set the uur resolution bandwidth to [300Hz].

17. Set the externalspectrumanalyzerto a 200 Hz/div span and 0.5 dB/div and finallyadjust C17
until the response is accurately tuned to 10.7 MHz.

18. Set the uur resolution bandwidth to [30kHz]. Set the external spectrumanalyzer to a
100 kHzldiv span and5 dB/div.

19. Connectthe low loss probe to TP5. Adjust C31 and R42 for best centralization and symmetry
(the adjustmentsinteract).Alterationsmay need to be made to the externalanalyzer settings to
facilitatemakingthese adjustments.

20. Set the UUT resolution bandwidth to [300Hz]. Set the externalspectrumanalyzerto a Ref
level of -36 dBm.

21. Set the externalspectrumanalyzerto a 200 Hzldiv span and0.5 dB/diy, finallyadjustC27
until the responseis accurately tuned to 10.7 MHz.

22. Set the uur resolution bandwidth to [30kHzJ. Set the externalspectrumanalyzerto a Ref
level of ~20 dBm, 5 dB/div and 50 kHzldivspan.

23. Connectthe low loss probe to TP6. Adjust C49 and R64 for best centralization andsymmetry
(the adjustmentsinteract).Alterationsmay need to be made to the external analyzersettings to
facilitate makingtheseadjustments.

24. Set the UUT resolution bandwidth to [300Hz].

25. Set the externalspectrumanalyzersettingsto 200 Hz/div span, 0.5 dB/div and to a Ref level of
-29 dBm finallyadjust C45 until the responseis accurately tuned to 10.7 MHz.

26. Set the UUT resolution bandwidth to [30kHz]. Set the externalspectrumanalyzer to 10 dB/div
and 100 kHzIdiv span.

27. Connectthe low loss probe to TP7. Adjust C39 and R75 for best centralization and symmetry
(the adjustmentsinteract). Alterationsmay need to be madeto the externalanalyzer settings to
facilitatemakingtheseadjustments.

28. Set the uur resolution bandwidth to [300Hz]. Set the external spectrumanalyzer to a Ref
level of ~30 dBm.

29. Set the external spectrumanalyzer to a 200 Hz/divspan and 0.5 dB/diY, finally adjust C55
until the responseis accurately tuned to 10.7 MHz.

30. Set the externalspectrum analyzer to ~17.5 dBm ref level,0.5 dBldiv, 100 kHzIdiv span.
Connectthe low loss probe to the trackinggeneratoroutput and adjust the probe for ·20 dBm
on the externalspectrumanalyzerdisplay(10 dB attenuation). Removeprobe.
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31. Set the external signal generator to 10.7 MHz at an RF level of ·10 dBm and connect this to
PIA in placeof the trackinggenerator.

32. Set the UUT resolution bandwidth to [3MHz].

33. Connect the low Joss probe to ICA pin 16. Adjust elO1 for maximum level on the external
spectrum analyzer(nominally-a dBrn). The ref levelcontrolon the externalspectrumanalyzer
may need to be adjusted to move the peak of the signal onto the screen.

34. Make a noteof the levelachieved with the UUT 3 MHz resolution bandwidthselectedand
then step through the 300 kHz, 30 kHz, 3 kHz and 300 Hz filters in turn checking that the level
at IC4 pin 16 does not vary by more than :1:1.5 dB from that measured with the 3 MHz
bandwidth selected. If the 300 Hz filter is > 1.5 dB higher than the 3 MHz level, increase the
value of R55. If it is > 1.5 dB lower, then decrease the value of R55

35. Set the external spectrum analyzer to reference level-zu dBm, span 100 kHz. 2 dB/div.
Connect the low loss probe to the tracking generator output and adjust the probe to give
~30 dBm on the external spectrum analyzer display (20 dB attenuation). Remove probe.

36. Set the external signal generator to provide 10.7 MHz at-? dBm and connect to PIA.

37. Set the external spectrum analyzer to·20 dBm reference level, 2 dB/div.

38. Monitor PIA using the low loss probe and adjust the external signal generator RF level until
the external spectrum analyzer reads ~22 dBm. Make a note of the signal generator level at this
point (REF X).

39. Set the external spectrum analyzer reference level to -5 dB and transfer the low loss probe to
TP8.

40. Adjust R4 for a reading of -12 dBm :0.1 dB on the external spectrum analyzer.

41. Set the external signal generator RF level to (REF X) ~ 70 dB.

42. Adjust R119 for -70 dBm on the UUT (use the marker facilities of the UUT spectrum analyzer
to achieve best results).

43. Set the external signal generator level to (REF X).

44. Adjust Rl22 for 0 dBm on the UUT (use the marker facilities of the UUT spectrum analyzer
to achieve best results).

45. Repeat steps 41, 42, 43 and 44 until both measurements are consecutively correct.

46. Set the UUT spectrum analyzer vertical scale to 10 dB/div then step the signal generator down
in 10 dB steps to (REF X) -70 dB noting at each step the alignment of the signal on the
graticule lines of the display. Any linearity errors should be distributed evenly, if this is not the
case then use R119 and R122 to optimize.

47. Remove the signal generator from PIA and reconnect the lead from A3 board..

48. Access the NB POWER METER CALscreen on the UUT by using the key sequence
[HELP SETUP], [Calibrate], [NB pwr Mtr], Use the arrow down key to highlight 25 MHz on
the display.

49. Set the external signal generator to provide 25 MHz 0 dBm ± 0.1 dB. To ensure accuracy set
the signal generator level against an external power meter.

SO. Connect the signal generator to the N-Type input of the UUT, and adjust R4 for a reading of­
1.5 dBm on the UUT. (The level is set low to ensure that the absolute levels can be set
correctly under the narrowband software data correction menu as software corrections can only
be made in one direction).
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A12 Duplex mixer

A12/1 Duplex mixer

(C15. C21)

Trimming capacitors CIS and C21 may not be fitted to some boards. Where these are fitted, they
shouldbe adjusted so that the internal adjustinglug is flushwith the top of the trimmer's outer case.

A15 SSB option board

(R24)

On the UUT,connect togetherthe BNC RF outputsocketand ANiENNA socket, usinga suitable
connecting lead.

Select [RX TEST], and press the [SELECI'] key to select BNC output and ANTENNA input.

Select [RF GEN], [FREQJ, 580 MHz, [LEVEL], -90 dBm.

Press [MOD GEN], and set both modulation generators to OFF.

Select [IX TEST).

Select[TXFREQ], 580 MHz, [Relum].

Press[Txi'ower], then select narrowband power(indicated by NB on the display) by pressing
[Broad/InPwr],

Press[Return], then use the[Scope/Bar] and [Scope] keys to show the oscilloscope display. Set
the timebase to 500 J.lS, using the f ..... land! ..... ] keys.

Press [Return], [ModMeter]. Use the [AM/FM/SSB] key to select SSBReceiver demodulation.

Use the [RS Sens] key to select High Sens.

Check that the receiver section of the UUT is correctly tuned to the signal from the UUT RF
generator. This is shown by the frequency offset indicating 0 Hz ::tl0 Hz, and an indicated power
input of -90 dBm ::t3 dB.

Press [Return], [Tx Freq], 580.001 MHz.

Tum the VOLUME control clockwise and check that a 1 kHz tone can be heard from the
loudspeaker.

Observe the UUT oscilloscope display, and adjust R24 on A15 board until the sinusoidal waveform
occupies3 vertical divisions.

Select [RXTEST]mode.

Select[RF Gen], [LEVEL], -50 dBm.

Reselect rrx TEST], and check that the trace on the oscilloscope display still occupies 3 vertical
divisions.

Refit the RF cover and the instrument outer cover.
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Software calibrations
Introduction

The software calibration facility provides for the correction of the calibration figures held within
the Service Monitor which are called up by the software during normal use.

Software calibration is carried out from a set of calibration screens, which are accessed from Setup
by pressing the[Calibrate] key. (Refer to 'Unlocking the calibrationand diagnostics menus'
earlier in this chapter).

Each calibration screen contains tables of calibration points and correction figures. The [ ~1and
[+] keysare used to selectspecificcalibration points. Newcalibration figuresarc enteredduring
the software calibration routines. These new figures can be overwritten into the software by
returning to thesoftware calibration selection screenand pressing the [Store Cal] key.

There is a [Reset Gal] key on each calibration screen. Pressing this sets all the calibration points
on the selected screen to a common datum. The calibration figures called up by pressing this key
will only be retained if the [Store Cal) key is pressed. (See above).

The instructions for carrying out each of the software calibrations follows below.

Service Monitor internal 10 MHz reference standard adjustment

Nole Prior to carrying out this adjustment the UUT should have been aUowedto warm up for at
least 30 minutes.

L Press [HELP SETUP], [Calibrate}. If the [calibrate] key is locked refer to 'Unlocking the
calibration and diagnostics menus', at the start of this chapter.

2. Press [Freq Std] to enter the FREQ STANDARD CAL display.

3. Connect a signal generator set to provide 1000 MHz at 0 dBm, to the Ntype RF connector.
(The signal generator used should be locked to an external reference that has an accuracy of 1
part in 109 or better).

4. The offset reading at the bottom of the Service Monitor display will now indicate the
instrument reading error at 1000 MHz.

5. Use the front panel variable control to alter the calibration value displayed, until the offset
reading is as close to 0 Hz as possible. (The [ • Jand [+ ] keys switch between coarse and
fine adjustment).

6. When the offset indication has been set to as close to 0 Hz as practical, press [Return}, [Store
Cal].

Signal generator RF oUlputlevel calibration
The signal generator RF output level is calibrated by altering stored correction values within the
calibration screens. There are three soft keys concerned with RF Level, [OutputAmp],
[OutputLevel] and [Attenuasors], These are accessed by pressing [HELP SEIUP), [Calibrate].
If the [calibrate] key is locked refer to 'Unlocking the calibration and diagnostics menus', at the
start of this chapter.

There is also a hardware adjustment, R61 on the Bl board, which sets the overall reference level
for all of these software corrections.

When only minor adjustment is required, such as optimization at specific frequencies, the relevant
software corrections willusually provide sufficient without adjusting R6L However if extensive
repairs are carried out on either A6 or Bl boards, then it is likely that R61 will need adjustment.
This is described later in this chapter. If R61 is adjusted, all signal generator software calibrations,
except the signal generator FM calibration, will need carrying out.

1: Press [HELP SEIUPj, [Calibrate}, [Output level], [BNC output], [Reset Cal].

2: Connect a power meter to the BNC output socket on the front panel.
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3: Using the r,., J and f +}keys to move the cursor, select each frequency in tum while
monitoring the power meter and note the power reading. Select the frequency which has the
lowest power output as displayed on the power meter.

Adjust R61 on Bl board, to set the power level at this frequency to +6 dBm ±O.l dBm.

OUTPUT AMP

This is used to calibrate the scale shape of the pin diode attenuator on A6 board. There are
eighteen calibration points, 0 to 17, corresponding to 0 to -17 dBr, which covers the pin diode
attenuator range.

Whenthe OUTPUT AMP CAL screenis selected, the signal generator is automatically configured to
provide a 144 MHz signal at a nominal level from the BNC RF output socket. (Typically +8 dBm,
withthe 0 dBr calibrationpoint highlighted). This first calibration point (0) has a fixed data value
of 4095 and cannot be adiusted., It is used as the reference for the other calibration points.

1. Access the OUTPUT AMP CALscreen by using the key sequence, [HELP SETUP],
[Calibrate], {OUTPUTAMP}.

2. Connect a power meter (e.g. IFR 6960 + 6912 sensor) to the BNC RF output socket.

3. Ensure that calibration point rt1IlJIII is highlighted. (The [~ ) and [~ ] keys are used to step
up and down the table).

4. Make a note of the reading for the 0 dBr reference point REFERENCE.

5. Using the {~] and [ ~ I keys, step down to the-L dBr calibration point.

6. Use the front panel variable control to alter the data value, until the power meter indicates
1 dB less than the REFERENCE. Repeat this process for the remaining calibration points,
·2 dBr to be 2 dB lower than REFERENCE, ·3 dBr to be 3 dB lower than
REFERENCE.....•....etc.

7. When all calibration points have been set up, overwrite the previous figures by pressing the
[Return] key, then the [Store Cal key] on the software calibration selection screen.

Output level
This is used to calibrate the output frequency response of the signal generator, for each of the three
output configurations. These are: BNC output, N type output with ANTENNA selected for input,
N type selected for output and for input (Single port).

There are 22 calibration points for each configuration. Calibration point 0 is at 10 MHz,
Calibration point 1 is at 50 MHz. Thereafter calibration points are at 50 MHz intervals to
1050 MHz.

Each calibration point can be varied between 0 and 5 dB, with 0.1 dB resolution. As the
calibration point value is increased, the output level is reduced by the same amount. The
calibration points are adjusted to give an output level of 5 dBm on the BNC socket and ·21 dBm
on the N type socket.

1. Access the OUTPUT FLATNESS N CAL screen by using the key sequence, [HELP/SETUP],
[Calibrate], [Output Level}, [N outAnt in].

2. Connect a power meter (e.g. IFR 6960 + 6920 sensor) to the N type RF output socket.

3. Ensure that thelDl ..calibration point is highlighted. (The [~) and ( ~ ] keys are
used to step up and down the table).

4. Using the front panel rotary control, alter the data value until the power meter indicates
-21.0 dBm. Repeat this process for the remaining frequencies.

5. Access the OUTPUT FlATNESS N N CALscreen by pressing tbe[N outN in} key.

6. Ensure that theD lID calibration point is highlighted. (The [ ~ ] and [ +] keys are used
to step up and down the table).

7. Using the front panel rotary control, alter the data value until the power meter indicates
-21.0 dBm. Repeat this process for the remaining frequencies.

46882·310 3·15



ADJUSTMENT AND CAUBRATION

8. Access the OUTPUT FLATNESS BNC CAL screen by pressing the [BNC output} key.

9. Connect a power meter (e.g. IFR 6960 + 6912 sensor) to the BNe RF output socket.

10. Ensurethat the l1li IIIIIIII calibration point is highlighted. (The [ • ] and ( ., Jkeys are used
to step up and down the table).

11. Using the front panel rotary control, alter the datavalueuntil the powermeter indicates
5.0 dBm. Repeat this process for the remaining frequencies.

12. When all calibration points have been set up, overwrite the previous figures by pressing the
[Return] key, then the [StoreCal key] on the softwarecalibrationselectionscreen.

Attenuato,s

Fromthis screen,the calibrationand frequency response of the signal generatorattenuatorcan be
optimized. There are 22 calibration points for each of the 4 attenuator pad.",

Calibration point0 is at 10 MHz.Calibration point 1 is at 50 MHz. Thereaftercalibration points
are at 50 MHzintervals to 1050MHz. The four attenuator padsare 10 dB, 20 dB and two 40 dB
pads.

Whenthe [Attenuators] key is pressedand the 10dB PAD CAL screenis displayed the signal
generator will provide a signalat the first calibration pointfrequency of 10 MHz. The attenuator
pad can be switched in or out of circuitby pressingthe [PadIn/Out] key, with the currentstate
shownat the bottom of the display.

Thecalibration is performed usingthe N type socketand worksin the following mannen-

The pad is switched out of circuitand the RF outputlevel is measured and noted. The pad is then
switched intocircuitand the RF outputlevel is again measured and noted.

Bycomparing the actual reduction in output,with the expected reduction, the truevalueof
attenuation is calculated. The changerequired to the correctionfigure is calculated, and the current
figureadjusted accordingly.

It shouldbe noted that alteringthe correction value does notalter the output levelwhile in the
calibration screen. Thecorrectionwillnot take effectuntil returning to normal operation.

1. Select[HELP SETUP], [Calibrate], [Auenuators],

2. Connect a powermeter(e.g. IFR6960+ 6920 sensor)to the N type RF outputsocket.

3. With the 10 dB PADCALscreendisplayed, and thelDJ 111mpoint highlighted, press the
[Pad In/Out] keyto set the padstate to OUT.

4. Note the powermeterreading (e.g. -21.0 dBm).

S. Press the [Pad In/Out] key to set the padstate to IN.

6. Notethe new powermeter reading (e.g. -31.8 dBm.). Subtracting the first reading from the
second, indicates that the 10 dB pad actually has an attenuation of 10.8 dB at 10 MHzinstead
of the required 10 dB. The correctionfigureshouldtherefore be set to +0.8 dB to increase
the signal level by this valuewhenthe 10dB pad is switched in.

7. Using the front panel rotarycontrol changethe data valueto the correctionvaluecalculated.

8. Repeat this process for eachof the frequencies in the table. (The [ If' ] and [ ~ l keys are
usedto stepup and downthe table).

9. Whenall the frequencies in the table havebeen checked, and adjusted if necessary, the
procedure shouldbe repeated for the remaining threeattenuatorpads. The attenuation levels
are 20, 40 and 40 dB respectively.

10. Whenall calibration points havebeen set up,overwrite the previoussettingsby pressing,
the[Return] key, thenthe [Store Cal] key.
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Signal generator AM calibration
This is used to calibrate the Signal Generator AM Depth. There are eighteen calibration points, 0
to 17 corresponding to 0 to -17 dBr to cover the scale shapeof the pin diode attenuatoron A6
board.

When the AMLEVEL CALscreen is selected, the signal generator is automatically configured to
provide a 144 MHz signal with 70% AM at a nominal level (typically +8 dBm with the 0 dBr
calibration point highlighted) from the BNC RF output socket.

1. [Access the AM LEVEL CALscreen by using the key sequence, [HELP/SET-UP],
[Calibrate], {AM Level}.

2. Connect an accuratemodulation meter(e.g. IFR 2305) to the BNC RF outputsocket. Set the
external modulation meterto monitorAM in a 300 Hz to 3.4 kHz bandwidth.

3. Ensure that calibration point I1IlIIII is highlighted. (The [+ I and[. J keys are used to step
up and down the table).

4. Using the front panel rotary control alter the data value until the external modulation meter
indicates 70.0% AM.

5. Using the arrow softkeys step down to the next correction figure in the table and again alter
the correction value until the external modulation meter indicates 70.0% AM.

6. Repeat for the remaining levels in the table.

7. When all calibration points have been set up, overwrite the previous figures by pressing the
[Return] key, then the [Store Cal key] on the software calibration selection screen.

Signal generator FM calibration
Frequency modulation is applied to the signal generator of the Service Monitor using two methods.

At high modulation rates the signal generator oscillator is frequency modulated by applying the
modulating signal directly onto the veo. At low modulation rates the FM is achieved digitally by
making use of the fractional-N system which is inherently accurate.

The FM calibration operates by first noting the deviation produced by a low modulation frequency
(200 Hz) using the digital method. A higher modulation rate of 18 kHz is then selected and a
correction figure is adjusted to calibrate this against the level produced by the more accurate digital
method. The calibration is carried out with a deviation level of 100 kHz. There are 105 points to
calibrate corresponding to 10 MHz to 1050 MHz in 10 MHz steps.

1. [Access the FM LEVELCALscreen by using the key sequence, [HELP/SET~UP],
[Calibrate], [PMLevel].

2. Connect an accurate modulation meter (e.g. IFR 2305) to the BNC RF output socket.

3. Set the modulation meter to monitor FM in a 30 Hz to 50 kHz bandwidth (the bandwidth
chosen on the modulation meter used must be flat at both 200 Hz and 18 kHzI9 kHz).

4. Press the [ModLow/High] key until Mod freq is tcw is displayed at the bottom of the table.

5. Ensure that the calibration point forRII IIDI is highlighted. (The [ +] and [ ~ ] keys are
used to step up and down the table and the double arrowed keys to step to the next or
previous band of frequencies). Ensure the modulation meter tunes to this frequency and note
the deviation displayed. (This should be close to 100 kHz)

6. Toggle the [Mod Low / High] key until Mod freq is High is displayed at the bottom of the
table. Using the front panel rotary control alter the data value until the modulation meter
indicates the same deviation level as was noted for the LOW modulation frequency.

7. Toggle the [Mod Low / High] softkey to return to Mod Freq LOW.

S. Using the [ +] and [ ~ ] keys step down to the next frequency in the table and repeat the
process.

9. When all calibration points have been set up, overwrite the previous figures by pressing the
[Return] key, then the [Store Cal key] on the software calibration selection screen.
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Broadband power meter calibration
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Fig. 3-2 Recommended equipment set-upfor broadbandpower metercalibration

This is used to calibratethe frequency response of the Broadband Power Meterfor each of the
inputconfigurations. In the 2 portduplexmodesthere are four groupsof 22 pointscorresponding
to the following instrument configurations»

N-Type input All input 10 dB pad switched out.
ANT input All input 10 dB pad switched out.
N'Type input All input 10 dB pad switched in.
ANT input All input10 dB padswitched in.

In the Ntype 1 portduplex modes there are four groups of 22 points corresponding to the
following instrument configurations>

Input 10 dB pad in Output 10 dB pad out
Input 10 dB pad in Output 10 dB pad out
Input 10 dB pad out Output 10 dB pad in
Input 10 dB pad in Output 10 dB pad in

Calibration points correspond to 0 to 1050 MHz in 50 MHz steps. Calibration point 0 is at
10 MHz,Calibration point 1 is at 50 MHz. Thereafter calibration points are at 50 MHz intervals to
1050 MHz. Power measurement is corrected for the current point displayed. Adjust point until
measurement and applied power correspond.

When setting up the broadband power meter a calibrated power source is required with an accuracy
ofbeUer than 3.5% up to 500 MHz and 8.5% up to 1 GHz. It is important that the set-up is a
calibrated system. Fig 3-2 shows the recommended equipment set-up for broadband power meter
calibration

(a) The power meter/sensor, splitter and two pads associated with these items form the
calibrated part of the source.

(b) The aUenuator pad values are dependent upon the gain oftbe amplifier used. They
should be chosen so that when the signal generator is set to its maximum output level the
power arriving at the sensor is below +25 d~m Le.not enough to damage the sensor.
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L Access the PWR MTR FLATNESS ANT CAL screen by using the [HELP/SET-UP),
[Calibrate], [2-port Pwr Mtr i, [ANT input].

2. Connect the calibrated power source, set to provide +6 dBm at 10 MHz to the antenna input
socket of the UUT.

3. Ensure that theiBl IDII point is highlighted. (The 1+] and [+ 1 keys are used to step up
and down the table).

4. Notethe powerreadingbeingdisplayed on the bottomof the UUTscreenand usingthe front
panel rotary control change the data value until the power reading on the UUT is the same as
that beingapplied.

5. Repeat thisprocessfor the remaining frequencies in the screentable.

6. Select [ANT nQ lOdE] and repeat the above process except this time setting the power source
to provide 0 dBm at eachof the frequencies in the screentable.

7. SelecttN-type input}. transferthe calibratedpower sourceto the UUTN-Type socketand
carryout the same processexceptthis timesetting the powersourceto provide +20dBm at
each of the frequencies in the screen table.

8. Select[N-type no 10dB] and repeat the processwith the power sourceset to provide +20 dBm
at each of the frequencies in the screen table.

9. Press[Return], [Store Cal].

10. Select[L-portPwr Mtr].

11. Select [0 In 0 out] and repeat the process with the powersource set to provide +20 dBmat
each of the frequencies in the screentable.

12. Select/10 In 0 out] and repeatthe processwith the powersourceset to provide+20 dBm at
each of the frequencies in the screentable.

13. Select/0 In 10 out] and repeat the processwith the powersource set to provide+20 dBm at
each of the frequencies in the screentable.

14. Select /10 In 10 out] and repeat the processwith the powersourceset to provide+20 dBm at
each of the frequencies in the screen table.

15. Whenall pointshavebeenset up press [Return], [Store Cal].

Narrowband power meter calibration
There are 41 calibration pointsfor the N type input. Calibration point0 is at 10 MHz,Calibration
point 1 is at 25 MHz. Thereaftercalibration pointsare at 25 MHz intervals to 1000 MHz.
Calibration points from 10 MHz to 525 MHzare listedon one 2 columntable, thosefrom
550 MHzto 1000 MHzon a secondtable. When 525 MHz is selected,pressing the[~ ] key will
displaythe next tablewith550 MHz selected. Similarly when 550 MHz is selected, pressingthe
[ ~ ] key will display the previous tablewita 525 MHzselected.

Powermeasurement is correctedfor the currentcalibration pointdisplayed. Adjust the calibration
point untilmeasurement and appliedpowercorrespond.

To achieveoptimum accuracy a calibratedpowersource shouldbe usedalongsimilar lines to that
shown in the broadband powermetercalibration, exceptthis time the amplifieris not required.

1. Select [HELP SETUP], [Calibrate], [NB pwr Mtr].

2. Connect the calibratedpowersource,set to provide0 dBm at 10 MHzto the N type input
socketof the UUT.

3. Ensurethat theOIl ..calibration point is highlighted. (The[ ~ ] and [ ""] keysare used
to step up anddown the table).

4. Note the powerreadingbeingdisplayed on the bottomof the UUTsereenand usingthe front
panel rotary controlchangethe data valueuntilthe powerreading on the UUT is the same as
that being applied.

5. Repeat this processfor the remaining frequencies in the screentable.

6. Whenall calibration pointshavebeen set up, overwrite the previousfiguresby pressingthe
[Return] key, then the [Store Cal key] on the software calibration selection screen.
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Module Replacement and Re-calibratlon
Whena faulty module has been replacedwith a substitute, adjustmentor recalibration may be
necessary. The following information offers guidanceas to what will be required when
replacements are fitted.

This procedure applies when the replacementmodule has been previously installedin a functional
instrument and correctly tested, adjustedand set up. It does not apply to un-testedmodules or
moduleswhich may have been maladjusted.

Adjustments and re-calibration should be done with care. It is quite possible that the replacement
modulewill have very similarcharacteristicsto the original, such that re-ealibration is unnecessary.
Follow the normal2945A/2946Acalibration procedure.

In the particular case of adjustment (A), it should be possible to adjust it such that re-calibration (9)
is not necessary.

Module Adjustments R.callbratlons etc.

A2 input mixer (A) (6), (7), (9)
/J.3 2nd/3rdmixer (A) (9)
A311 2nd/3rdmixer (A) (9)
A4 1D.7 MHz if & log.amp (A), (9)

cheel< (8)
A4/110,7 MHz if & Iog.amp (A), (9)

cheel< (8)

A6 outputamp (C) (1), (2), (3), (4)
A611 outputamp (C) (1), (2), (3), (4)
A7 tet LO control None None.
A7/11st LO control None None,

A81stLO (A) (9)

A811 1st LO (A) (9)
AS2ndl3rdLO (A) (9)
AS/1 2nd13rd LO (A) (9)

A1D90 MHzswept LO (A) (9)
A11 inputswitch & power meter None (1), (3), (6), (7), (9)
A11/1 input switch& powermeter None (1), (3), (6), (7), (9)
A12 RF divider None (2), (4)
A12/1 RF divider None (2), (4)

A13 RF oscillator (C) (2), (4), (5)

A13/1 RF oscillator (C) (2). (4), (5)
A14 RF gen. controller None None
A14/1 RF gen. controller None None
A15 SS8 demod None None

81 Audio processor (C) (2), (4)
81/1 Audio processor (C) (2), (4)
82 microprocessor None (8). Change EEPROM1C32

(cal. data, serial. no,
and options data )

8211 microprocessor None (9). Chenge EEPROM 1C32
(cal. data, Serial. no,
and options data )

B3 An.cellularcontroller None None
B4 BOOR interface None None
87 GPI8 interface None None

812 Memorycard interface None Set up time/date
TCXO None (8)
OCXO None (8)

Sig. Gen. Attenuator None (3)
ReceiverAttenuatar None None
PowerSupply None None
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Adjustments
(A) M, Mil R4 -IF Gain
(8) M, A4/1 Rl19, Rl22log. amp
(C) Bl, Bl/1, Bl/2 R6l RF level

Calibrations
(1 ) Output level

(a) N out Ant in
(b) BNC output
(c) NoutNln

(2) Output amplifiar
(3) Attenuators

(a) 10 dB pad
(b) 20 dB pad
(c) lsl40 dB pad
(d) 2nd 40 dB pad

(4) Ml.level
(5) FM level
(6) a-pert power meter

(a) N~type input
(b) ANT Input
(c) N-typa no 10 dB
(d) ANT no 10dB

(7) t-Port power meter
(a) OlnOout
(b) 1Qin o out
(c) Oin 10 out
(d) 10 in 10 out

(8) Frequency standard
(9) Narrow band power

mater



ADJUSTMENT AND CAUBRATION

Microprocessor board replacement
The EEPROM IC32on the microprocessor board containsall the options Information, serial
number, and calibration data. If IC32 can be transferred to the new PCB then no other adjustments
or set-ups are needed. If it cannot, then the new board must beconfigured for use with the
particular instrument.

The replacement PCB supplied contains no serial number. To enter the serial number of the
instrument, proceedas follows:

ICAUTION I

3·22

The following key presses enable a bidden diagnostics menu. Once in this menu do not press
any keys other than those stated below. Incorrect key presses could seriously affect the
caHbration and operation of the instrument and may result in the unit having to be returned
to the factory for I"e-alignment

1. Use the key sequence: [HELP/SEI1JPJ, [Diagnostics], [2J, [9J, [4J, [5J, [ENTERJ,
[Diagnostics], [ J (4th softkey down on the right), [1J, [9J, [OJ, [3J, [ENTERJ, [ J
(4th soft key down on the right).

2. Fromthe displayed screenselect [serial no], Then use the data keysto key in the nine
digitsof the serial number, (Ignoringthe / or -), then press [ENTER).

3. Select [HELP/SETUP] and check that the serial numberis set correctly.

4. Tum the Service Monitor off, then on again, and re-check the serial number.

Any valid Systemsoptionsmust nowbe enabled.

1, Pressthe blue [SYSTEM] key, This will displaythe SYSTEMS SELECTION MENU
or an intermediate screen,with a [Cell] soft key in the top left position, If the latter is
seenpress the [Cell] soft key. The SYSTEMS SELECTION MENU will then be
displayed.

2. Pressin tum the [2], [9], [4] and [5] keys. The PASSWORD ENTRYscreen will
nowbe displayed.

(The numerical keysshouldbe pressedwithoutpausingas some instruments havea
timeout function.) To retryyou must leave 'SYSTEMS' mode (by pressinga
differentMODEkey, suchas [Tx] and then start fromstep 1)

3. Fromthe PASSWORD ENTRYscreen note the 9 digit number displayed. This
shouldbe the serial number of the instrument.

4, ContactIFR Ltd, Customer Services, at the addressgivenon Page3-23. Quote the
instrument serial number(the9 digit number) and the option or optionsyou want to
enable,

5. Youwill be supplied with the relevantpassword or passwords ifthe instrument is
authorized to have them enabled.

6, Selecton the displayedmenuthe System(or first of the Systems) to be enabledusing
the [ '" Jand[ +Jkeys .

7. Pressthe [Enable] soft key.

8. Key in the password received from CustomerServicesfor the selectedsystem.

9. Pressthe [Enable] soft key or [ENTER].

10.The status of the Systemwill change to Enabled,

If morethan one Systemis to be enabled,select the next Systemusing the[ +] and
[+ Jkeys.

11.Repeat steps 7 to 9,

12.Whenall of the required systemsare enabled,turn the power Off andOn to re­
initializethe instrument.

It shouldnowbe possible to access the enabledsystems,
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If you do not have records of your passwords then please contact our spares department at the
address shown below stating the instrument serial number and the options that need to be re­
enabled. They will then verify that the instrument is authorized to have these options and
provide you with the relevant passwords.

IFR Ltd.
Radio Testset Support Dept
Lougacres House
Six Hills Way
STEVENAGE
Hertfordshire SGI 2AN
United Kingdom
Telephone: [+44) (1438) 742200
Fax: [+44](1438)727601



Chapter 4

INITIAL REPAIR
This chapter is provided to give guidance in identifying problems which might cause the Service
Monitor to be withdrawn from use>

• Failureto power up, explains how to check the AC and DC input circuits, the power supply
module and fuses.

• Set-up errors deals with mis-adjustments which could be mistaken for faults.

• Self tests outlinesthe self test facility.

Failure to Power Up
To makemostof the checkssuggested, it will be necessary to removethe instrument cover. Refer
to Chapter 2 of this manual for guidance on the correctprocedure.

The overallconnection diagram Z44991/230 sheet 1, Fig. 7-2 will be foundusefulwhen following
procedures described below.

If the instrument fails to power up. and is connectedto an AC mainssupply, makethe following
checks:

L Check whether tbe cooling fan at the rear of the Service Monitor is operating. This gives an
indication as to whether or not power is entering the power supply module of the Service
Monitor. If the fan is running, the supply and input connections are in order.

2. If the fan is not running, check that the mains supply is 'Live'.

3. Check that the DC range switch is not being obstructed from sitting at either of its two
positions. Operation can be affected by this switch not being set correctly.

4. If the plug fitted to the AC supply lead uses a fuse, check that it is not open circuit.

5. Check that the fuse in the AC connector on the rear panel is not open circuit. Note that the
fuse carrier has a stowage for a spare fuse. See Spare mains fuse. later.

If either of these fuses is open circuit, follow the procedures in chapter 5 of this manual. starting
from the Pre-Power On Checks.

If the fuse or fuses above are intact, make the following continuity checks with the AC supply lead
disconnected/rom themains supply but connected to the Service Monitors-

1. Between the LIVE pin of the AC supply plug and the L contact of connector E to the power
supply module.

2, Between the NEUTRAL pin of the AC supply plug and the N contact of connector E to the
power supply module,

Continuity should be found. when the power switch is in either the ON position or the CHARGE
position. If an open circuit is found during these checks, examine the power lead for a broken
conductor and the power switch for disconnected conductors or faulty switch operation. If the
continuity checks are satisfactory, follow the procedures in chapter 5 of this manual, starting from
the Power Supply Checks.

If the instrument fails to power up and is connected to a DC supply. make the following checks.

1, Check whether the cooling fan at the rear of the Service Monitor is operating. This gives an
indication as to whether or not power is entering the power supply module of the Service
Monitor, If the fan is running, the supply and input connections are in order.

2. Check that the supply voltage is between 11 V and 32 V

3. Check that the voltage range switch is in the correct position for the voltage of the supply.

4, Check that the supply voltage is able to deliver approximately 8 A without dropping below
11 V. (Or below 18 V if the range switch is in the 18 to 32 V position). The momentary surge
at switch-on is difficult to monitor and a high supply resistance can prevent the power supply
unit from starting,
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5. Check that the DC supply fuse FS1, located in the fuse holder on the rear panel, is not open
circuit.

If the fuse is open circuit, and a replacement becomes open circuit when the Service Monitor is
powered up, follow the procedures in chapter 5 of this manual, starting from the Power Supply
Qwcks.

If the fuse is intact, make the following checks:

Checkfor continuity betweenthe each pole of the DC input connectoron the rear panel and the DC
inputconnection on the powersupply module.

Check for continuity between the negative pole of the DC input connector on the rear panel and the
frame of the ServiceMonitor.

If an open circuit is foundduring these checks, examinethe connectionsbetween the rear panel and
the power supply module. Note that the DC supply DOES NOT pass through the
ON"()FF~CHARGE switch.

To check the DC control sectionof this switchensure that no power,AC or DC, is connectedto the
ServiceMonitor. Disconnect connectorD from the powersupply moduleand make the following
checks.

1. Checkfor continuity betweencontacts4, 5 and 7 of this connector, referringto the connection
diagramfor the correctoperatingsequence.

If thesechecks fail to locate the cause of the failure follow the proceduresin chapter 5 of this
manual, startingfrom the Power SupplyChecks.

Spare mains fuse
The fuse carrierbuilt into the AC mainsconnectoron the rear panel has provision for carrying a
spare fuse. This is the compartment first seen when withdrawingthe carrier. The active fuse is
housed in the inner compartment.

set-up errors

Total white or blue screen

The wide rangeof contrastadjustmentprovidedon the Service Monitorallows the screen to be
adjustedfrom near peak: white to almost totalblue. If the instrument is switched off with eitherof
theseconditionsset, the same condition may be presentafter powering up (seePower up from,
setting, below). To reset the contrast level, press the [HELP SETIJP] key, then adjust the rotary
control until a suitablecontrast is set.

Receiver not measuring

The receiverwill not make measurements to signals if the SQUELCHfacility is operating. Check
the positionof the SQUELCHcontrolon the front panel.

RF port selection

RF inputand output port settings are stored in memory. These may be incorrectfor the physical
set-upin use, if the Service Monitorhas been switchedoff and on between test sessions (see
Power up from, setting, below).

If the N type RF port is selectedas the inputand output port, the signalgeneratoroutput signal will
have a path to the receivercircuitsof the Service Monitorthroughthe combiningnetwork. This
signalcan affect measurements to signals fed into the N type RF port. The RF generatorshouldbe
turnedoff if not required.

AF Input readings

AF signals fed to theAF INPUTBNCconnectoron the front panelare routed through the AF
filters. If the voltmeteris reportedto be reading incorrectly, check that filters incompatible with
the signal are not included in the set-up.
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Distortion measurements
The distortion measuring facility requires a 1 kHz sine wave test signal. Erroneous results will be
givenby anyother signal.

Power up from,setting
If unusual operation is occurring, this may be due to the Service Monitor having been set to
perform in thatmanner by a user, andset to power up from LastUsedStore0 or User Store2. To
clear the Service Monitor of this condition it is necessary to power it up to the factory settings. The
following procedure shouldbe used.-

1. Press the (HELP SETIJP] key.

2. From the help/setup screen press [Setup], then [Setup Page 2J.

3. Check the display to identify which setting is highlighted adjacent to the [PowerUp From)
key. If_ lIB _ II is highlighted, that store may contain the unusual settings.

4. Press the [Power Up From] key untillllllll _ Bis highlighted.

5. Tum the power switch OFF and then ON. The Service Monitor will now have powered up
from the factory preset settings.

If the Service Monitor now operates correctly, once more turn the power switch OFF and then ON.
Store 0 and Store 1 will now contain the factory settings.

If the Service Monitor was set to power up from" liliiii Ii, repeat steps 4 and 5 above. If
the Service Monitor now operates correctly, check the use history of the Service Monitor in order
to prevent loss of any special settings. IfStore 2 can be cleared, follow the procedure given in the
operating manual.

Self tests
A self-test program is contained within the Service Monitor software. This should be run if the
performance of the Service Monitor becomes suspect. Instructions for running the self-test
program are in chapter 2 of the operating manual.

If a self-test fails, a reason for the failure is displayed. Chapter 5 of this manual contains
flowcharts designed to isolate faults to within a small area of the Service Monitor.
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