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Ordering Service Manuals

When ordering the T496 Service Manual, quote the Tait Internal Part Number
(IPN) e.g. TM-496, and give full details of the version of vour equipment, e.g.
T496/470520BTSO.
Date of Issue
IPN TM-496 T496 Service Manual

Issue A published August 1983

Issue B published February 1985

Issue C published December 1985
Issue C reprinted October 1986

Issue D published June 1987

Manual Revisions

This Tait Service Manual may incorporate textual revisions and, where necessary,
updated Parts Lists and Diagrams.

Those portions of the text that have been changed from the previous issue Manual
are indicated by a vertical line in the outer margin of the page.
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T496 General Information

SECTION 1 GENERAL INFORMATION

1.1 INTRODUCTION

The T496 is a high performance, fully-synthesized, all solid state, frequency
modulated, mobile two way radio with a nominal RF power output of 25 watts. It
is desw‘ned for operation in the 400 - 520MHz frequeney range with 25kHz channel
spacing and +5kHz deviation (or 12.5kHz channel spacing and +2.5kHz deviation).
The standard set has 10 channels.

Operation of the T496 is by hand-held mierophone and press-to-talk switch, plus
three front panel controls: 'volume' with integral 'on/off' switeh, 'squelch' and
ichannel'. Visual indication of the 'transmit', 'busy' and 'call' (if Selcall is fitted)
funetions is by front panel mounted LEDs. The channel selected is displayed by
illuminated numbers incorporated in the switch.

Provision is made for 'Seleall' or 'CTCSS' to be incorporated within the case of
the T496.

Channel information for the T496 synthesizer is stored in the TA-490 Memory
Module, which is programmed by either the T400 or T601 EPROM Programmer.
(Further information can be obtained from the TM-400 or TM-601 Service Manual
as appropriate.) A two channel diode memory module is also available where one
or two channels only are required.

The front panel, heat-sink, and five printed circuit boards are assembled on a
simple frame which provides ready access to the circuit components above and

below the printed eircuit boards (PCBs). This frame slides into a robust, oxyplast
finished metal sleeve which provides mechanical and environmental protectlon

The single conversion receiver employs both discrete components and integrated
circuits. It includes a 'noise reducer' effective against ignition noise, and a
signal-to-noise ratio operated 'squeleh' (mute) circuit. The receiver delivers
approximately 3 watts of audio to a 3 ohm speaker.

The transmitter exciter provides about 350mW of frequency modulated RF drive
to the two stage broad-band RF power amplifier. An 'audio processor', which
provides automatic modulation control and deviation limiting, is included on
the 'exciter PCB' along with a 'transmit timer' which returns the T496 to receive
after one minute of transmission.

The T496 is light and compaect and can be plugged into a T276 vehicle cradle, a
T163 FM portable pack or a bench top power supply/speaker unit such as the
T286/FM. The set is easily removed from its mounting as no wires need
disconneecting. Provision is made to automatically reduce the transmitter RF
power output when the T496 is plugged into a portable pack. The reduced power
level )may be preset between 5 and 15 watts (350mW if PA bypass circuitry is
fitted).

The DC supply to the T496 must be negative earth and may be between 10.8 and
16 volts. The set is protected against reversal of the DC supply polarity.
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1.2 SPECIFICATIONS

1.2.1 GENERAL

Where applicable, the test methods used to obtain the following performance
figures are those deseribed in the New Zealand Post Office Specification RTA25.

The performance figures given are typieal figures unless otherwise indicated.

Details of test methods and the conditions which apply for type approval testing

can be obtained from Tait Electronies Ltd.

Modulation System
Frequency Range
Frequency Increments
Number Of Channels

Switching Range:
Transmitter
Receiver

Supply Voltage:

Operating Range
Standard Test Voltage

Supply Current:

Receiver Squelched (NMOS Memory)
Receiver Squelched (CMOS Memory)
Full Audio

Transmitter

Polarity Protection
Coaxial Cable Impedance
T/R Changeover Switching

Operating Temperature Range:

Standard
Optional

Dimensions:
Length -
Short chassis
Long chassis
Width
Height

Weight:
T496
Cradle

Page 1.2

. Frequency Modulation

. 400 to 520MHz

12.5kHz or 10kHz (to order)

10 standard (2 or 100 to order)

6MHz
3MHz

10.8 to 16 volts DC
13.8 volts DC

. 400mA

250mA
650mA
6.5 amps

.. internal erow-bar diode

50 ohms

. solid state

.. =10°C to +60°C
. =30°C to +60°C

. 245mm

300mm
161mm
57mm

1.5kg

0.8kg
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1.2,.2 RECEIVER

Type
Intermediate Frequency
I.F. Bandwidth

Sensitivity
(12dB Sinad)

Signal-To-Noise Ratio :

(RF: -107dBm, modulated at 1kHz to
full system deviation)

Selectivity

Blocking

Spurious Response Attenuation
Intermodulation Response Attenuation

Conducted Spurious Emissions

Audio:

Output (into 3 ohms)
Distortion (at 3 watts)
Response : 0.3 to 3kHz

Squelch:
Sensitivity
Ratio

Noise Limiter

1.2.3 TRANSMITTER

Power Output:

Maximum

Range Of Adjustment
Conducted Spurious Emissions
Adjacent Channel Power
Modulation System
Deviation Response:

In limiting, 0.3 to 3kHz

Below limiting, 0.3 to 3kHz

Above 3kHz

Page 1.3

. single conversion superhet

10.7TMHz

15kHz

. -118dBm

(-115dBm for a 3MHz switehing range)

36dB

. 80dB

. -3dBm

75dB

65dB

. -57dBm

3 watts
5%

within +2dB, -4dB of a 6dB/octave

de-emphasis characteristic.
(ref. 1kHz)

6dB to 20dB Sinad

70dB

. impulse noise blanker

25 watts
5 to 25 watts

. =30dBm

. -75dBc

. direct FM

. within +0, -2dB of maximum

deviation

. within +1, -3dB of 6dB/octave

pre-emphasis (ref. 1kHz)

. greater than 30dB/octave roll off




Deviation Limiting
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. +5kHz peak maximum
adjustable to +5kHz

Audio Input For Maximum Deviation

Audio Distortion

(modulation at 1kHz to 60%

of maximum deviation)

Hum & Noise
(below 60% of full system deviation)

1.2.4

1.8mV rms at 1kHz

. 2%

FREQUENCY REFERENCE

Stability:

+ 5ppm (-10°C to +60°C)
+ 5ppm (-30°C to +60°C)

Oscillator frequency:

For channel spacing at multiples of 12.5kHz
For channel spacing at multiples of 10kHz

. 45dB

.. TE/9
. TE/9 + crystal oven PCB

.. 12,8MHz
.. 10.24MHz

* TE/9 refers to Tait Electronices Ltd crystal specification numbers.

1.3 VERSIONS

1. T496/400450BT00
2. T496/400450BTS0
3. T496/420470BT00
4, T496/420470BTS0
5. T496/450500BT00
6. T496/450500BTS0
T T496/470520BTS0
8. T496/400450USA
9. T496/USA

10. T496/420470BH00
11. T496/420470BHSO0

T496 400-450MHz
T496 400-450MHz
T496 420-470MHz
T496 420-470MHz
T496 450-500MHz
T496 450-500MHz
T496 470-520MHz
T496 400-450MHz
T496 450-500MHz
T496 420-470MHz

T496 420-470MHz
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25kHz
25kHz
25kHz
25kHz
25kHz
25kHz
25kHz
25kHz
25kHz
25kHz

25kHz

Long
Short
Long
Short
Long
Short
Short
Short
Short
Long

Short

10 Channel
10 Channel
10 Channel
10 Channel
10 Channel
10 Channel
10 Channel
10 Channel
10 Channel
100 Channel

100 Channel
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1.4 OPERATING INSTRUCTIONS

1. To Receive

(a) Insert the T496 into the appropriate housing, e.g. Portable Pack, Vehicle
Cradle or Power Supply.

(b) ° Ensure that the correct supply is present: mains supply correct; battery
fully charged; vehicle supply correct voltage and polarity.

(¢) Ensure that the aerial is securely fitted.

(d)  Turn the volume control clockwise to switeh on.

(e)  Turn the squelch control clockwise until noise is heard, then turn it anti-
clockwise 10° beyond the point at which the receiver quietens.

2. To Transmit

(a) Close the press-to-talk switeh. (Always check that the channel is not in use
before transmitting).

(b) The transmitter will revert to 'receive' after one minute of transmission. To
continue transmitting, release then close the press-to-talk switch.

3. Caution

When using the T496 with a portable pack, it is advisable to switch the set
off when it is not in use.
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SECTION 2 CIRCUIT OPERATION

Refer to the Block Diagram and Circuit Diagrams at the rear of this Manual.

2.1 VCO AND PHASE LOCKED LOOP (PLL)

A stable reference frequency is generated by 1C401 and X401. The oscillator
operates at 12.8MHz or 10.24MHz and is divided in IC401 to give the desired
reference frequency (refer Section 5.4.3). Q401 provides a buffered output of the
reference oscillator at TP1.

The main Phase Locked Loop consists of a phase comparator programmable
divider (IC401). The charge pump/voltage translator (Q402 to Q405), together
with speed up circuit and low pass filter (IC402, Q407), control the VCOs (Q411 on
transmit and Q414 on receive).

The VCO frequency is equal to the channel frequency for transmit, and channel
frequeney minus 10.7MHz for receive. The VCO frequency is divided by 64/65
within the prescaler (IC403) and is further divided in IC401. The division ratio is
controlled by the output of the memory module, TA-490.

Separate on-frequency VCOs are used to generate the receive and transmit
frequencies. Each VCO consists of a J-FET Colpitts oscillator buffered by a dual-
gate MOSFET. The output of the receive VCO is fed via a 50 ohm line to the
local osecillator buffer (Q105) on the receive board.

The output of the transmit VCO is fed to Q413, Q416 and Q417 which amplify the
signal to 3 watts for the transmitter. The transmit VCO is frequency modulated
by the audio applied to the gate of J-FET Q411.

2.2 RECEIVER

The receiver is fed via the aerial switching diodes (D501 & D502) and a coaxial
cable to the tuned RF amplifier (Q101). The output of Q101 as well as the local
oscillator injection voltage is applied to the mixer stage (Q102). The local
oscillator injection voltage is obtained from Q415 which is then buffered by a
tuned amplifier, Q105.

The IF output from the mixer at a frequency of 10.7MHz (L116) is applied via a
delay line (L117, L118), two 10.7MHz crystal filters (XF101 & XF201) and an IF
amplifier (Q201, Q202) to an integrated circuit (IC201),

A 'oise limiter' cireuit (IC101, IC102, Q109, Q110 and Q111) samples the signal at
the input to the delay line. Impulse type of noise voltages are processed and used
to turn on Q111 which short eircuits the output of the delay line for the duration
of the noise pulse.

The integrated circuit (IC201) provides further stages of IF amplification and
limiting followed by a quadrature detector.

The output from the quadrature detector is applied to an audio pre-amplifier
(IC202d) whieh provides high frequency roll-off above 5kHz and 6dB/octave de-
emphasis. The output from IC202d is amplified by the audio power amplifier
(IC203) to a maximum of 3 watts to drive a 3 ohm speaker.
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2.3 SQUELCH (MUTING)

The circuit which controls the receiver squelching system consists of a bandpass
filter, rectifier, dual smoothing ecircuits, adjustable threshold detector and a
squelching device connected across the audio path. An additional circuit
optimises the squelech characteristics in high signal conditions.

The squeleh characteristics are deseribed by the following parameters:

Hysteresis .. the difference in RF signal levels which causes the
squeleh to open and close (given as a ratio in dB)

Tail-time .. the length of time for whieh the squelch switch is open
at the end of a signal

Turn-on time .. the time required for the receiver audio to turn-on after
a signal is received

A front-panel control is provided as a means of adjusting the signal level required
to open the squeleh switeh,

2.3.1 INPUT STAGES

An input signal to the squelehing control circuit is obtained from the audio output
of the IF detector. This signal has a noise level which is inversely related to an
RF signal at the receiver input.

R-C networks in the first two stages cause the noise component to be band-pass
filtered: C241/R241 and C242/R243 are high-pass sections at 15kHz; and C245,
C246 cause roll-off above 60kHz.

Q203 is an amplifier with a gain control (RV245) in its emitter circuit, while Q204
is an active rectifier for the noise pulses.

2.3.2 RECTIFIER AND SMOOTHING CIRCUITS

Negative-going pulses at the base of Q204 cause the voltage of Q204 collector to
rise, which enables C244 (the 'reservoir' capacitor) to charge via R247 and R249.

A dual time-constant circuit consisting of R251, D204 and C247 is used to obtain
the DC control voltage for the squelch switch (Q206). C247 charges through
R251, but discharges, via D204, at a mueh faster rate through R249.

The quasi DC voltage at pin 3 of IC202a is therefore representative of the noise
level from the detector IC and is approximately 4.0 volts in the absence of an RF
signal. The voltage level decreases as the RF signal level increases.

Audio turn-on time is determined by the combined decay time-constants for
C244/C247, and at approximately 20mS provides a rapid response to the
application of an RF signal.

The audio tail-time is determined by the combined attack time-constants for
C244/C247 and the setting of the 'squeleh' control; it has been optimised to
minimise the oeccurrence of audio interruptions (chopping) in signal-fade
conditions.
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2.3.3 THRESHOLD DETECTOR AND HYSTERESIS

IC202a is configured as a voltage comparator with variable positive feedback and
an adjustable reference voltage.

The reference voltage on pin 2 is set by the voltage divider consisting of R252,
R256 and the squelch control, RV259,

Voltage feedback, and hence input voltage hysteresis, is obtained via R253; the
amount of feedback is modified by the presence of D202, which acts to elamp the
junction of R254 and R255 at a voltage which is determined by the squeleh control
setting.

When the squeleh control is on a 'hard' setting (i.e. well back from threshold),
D202 is forward biased and the amount of feedback is determined by a voltage
which varies with the squeleh control setting. Thus, the amount of feedback, and
hence the input voltage hysteresis, reduce for the 'harder' settings.

With a 'light' setting on the squelech control, D202 is reverse biased and the
amount of feedback is fixed at a higher level by the voltage divider R254, R255.
In this situation the input voltage hysteresis is increased.

The presence of this input voltage hysteresis at the voltage comparator affects
two squelch characteristies:

(a) The voltage hysteresis is transferred to RF signal hysteresis at the
receiver input; this is required to avoid squelch 'chatter' on constant
level signals.

(b) A change in the voltage hysteresis means a cofresponding change in the
squeleh tail-time sinece with less hysteresis the voltage on C247 has to
rise a smaller amount (when the RF signal ceases) for the squelch to
close.

—

2.3.4 DRIVE CIRCUITS

When a signal is received, the voltage on pin 3 of IC202a decreases, which causes
the voltage comparator output (pin 1) to switeh 'low'. In this condition, the
squelching transistor (Q208) is turned OFF and the 'busy' LED driver (Q205) is
turned on.

2.3.5 FAST SQUELCH

The AGC output from pin 13 of IC201 is stored in C290 on the input of
comparator IC202C. When this level is higher than that preset on pin 10 of
IC202C, the output is low, enabling the fast squeleh circuit.

When the received signal drops out, the average voltage on the collector of Q204

rises above IC202b threshold, causing the output of IC202b to switeh high, turning
on Q207 and effectively cutting short the squeleh tail.

2.4 TRANSMITTER

The RF output from the exciter (Q417) is taken via a co-axial link to the RF
power amplifier assembly (RF PA) where the power output is raised to the
required level by the driver (Q501) and the final power amplifier (Q502). The RF
from Q502 is taken via the aerial switching diodes (D501, D502) and the harmonic
filter to the aerial.
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The level of the RF power output may be set to a value between 5 and 25W by the
power adjust eircuit (Q314, Q315) which controls the drive to the RF PA by
varving the supply voltage to the exciter output. This ecircuit utilizes a feedback
loop to hold the output power constant at the preset level. RV376 and RV377 set
the high and low power levels.

An out of lock crowbar circuit (@313) is also included to prevent the transmitter
turning on if the synthesiser is out of lock.

Audio from the microphone (and Seleall or CTCSS if fitted) is tailored to meet the
required specifications by the audio processor (Q301, IC302, Q302 and Q303). The
audio processor provides automatic modulation control (AMC), deviation limiting,
and frequency compensation to suit the characteristics of the direetly modulated,
phase locked VCO.

2.5 TRANSMIT - RECEIVE SWITCHING

Note: The DC supply is fed to the PA assembly via a filter so that DC is present
on this unit while the T496 is connected to the supply. The DC input is
protected by a 'erow-bar' diode (D504) which will blow the fuse if the
supply is reverse connected.

2.5.1 UNSWITCHED CIRCUITS AND REGULATED SUPPLIES

The positive supply is taken from the PA assembly via the exciter board hash
filter (L301, C303) and the front panel mounted 'on/off' switeh to:

1. The regulators on the exciter board (IC301, Q305, Q306, and Q307) which
provide continuous 5V & 9V supplies to the following circuits:

Memory module

P.L.L. control and divider
Tx audio processor

VCO & VCO buffer stages
Loop filter stages

Tx/Rx switching circuits.

2. The receiver RF amplifier, mixer, noiseblanker, detector and audio
amplifier on the receiver PCB.

2.5.2 RECEIVE

When the press-to-talk switeh is 'open', the 'Tx/Rx switeh' (IC303) performs the
following funetions:
a)  Turns off Q308:

i) allowing Q410 to turn on, enabling the receive VCO;

ii) enabling the selected receive memory location to be addressed;

iii) removing 9V reg. from the exciter control circuits;

iv) turning off D501, isolating the PA from the aerial;

v) turning off D502, enabling aerial signals to reach the receiver.
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b) Turns on Q309:

i) applying +9V reg. to the receiver RF amplifier, local oscillator
buffer, IF, squelch control and audio processor;

ii) elamping pin 9 of IC302 to disable the transmit audio processor;
iii) turning off Q409, disabling the transmit VCO.

2.5.3 TRANSMIT

Note: When the microphone press-to-talk switch is 'closed', a timing signal is
initiated within the Tx/Rx switeh (IC303) which will return the T496 to
receive after one minute of transmission.

Closing the press-to-talk switeh also:

a)  Turns on Q308:
i)  turning Q410 off, disabling the receive VCO;
ii) enabling the selected transmit memory location to be addressed;
iii) applying +9V reg. to the exciter and exciter control circuits;

iv) turning on D501, connecting the PA to the aerial;

v) turning on D502, isolating the receiver from the aerial (D502 with
L519, C523 and L.520),

b)  Turns off Q309:
i) removing the +9V reg. from the receiver switched circuits;

ii) removing the clamp from pin 9 of IC302 to enable the audio
processor;

iii) turning on Q409 to enable the transmit VCO.

2.5.4 FREQUENCY INFORMATION

The channeling data for the T496 synthesizer is stored in the TA-490 memory
module, which houses two 2716 EPROMs. The memory module is programmed on
a T400 or T601 EPROM programmer and then inserted into the row of connectors
in the T496 exciter PCB.
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SECTION 3 ANCILLARY EQUIPMENT

Note: Further details of the ancillary equipment deseribed briefly in this section
can be obtained from the relevant Service Manual.

3.1 T276 VEHICLE CRADLE

The T276 vehicle cradle is supplied complete with mounting serews and connec-
ting cables. It contains a mating socket which connects the battery supply,
speaker and aerial to the T496.

3.2 T163 FM PORTABLE PACK & ASSOCIATED CHARGERS

The T163 FM portable pack is used to provide 'personal portable' operation of the
T496. The portable pack consists of robust metal housing with a built-in speaker.
It is designed to accommodate a Tait T496 two way radio and either a Tait T166
1.2Ah or a T166A 2.2Ah nickel cadmium battery pack as plug-in items.

A leather carrying case is available which will hold the complete two way radio.
The mierophone is held in a separate external pocket for easy access.

Provision is made to automatically reduce the transmitter output power of the set
when it is plugged into the T163 FM.

The T166 or the T166A battery pack may be re-charged while still plugged into
the portable pack, using a T270 Battery Charger.

3.3 T286/FM POWER SUPPLY

The T286/FM is a 13.8V DC, 6 ampere power supply, which will power the T496
from a 230V +10% 50Hz mains source, or to special order from a 115V +10% 60Hz
mains.

The two way radio plugs into the T286/FM to give an attractive bench-top unit,
with integral 3 ohm speaker. The aerial connection is via a coaxial connector at
the back of the T286/FM.

A 12 volt lead acid cell can be float-charged with the T286/FM under constant
voltage conditions. The current limit circuit prevents the charging current from
being excessive should a completely discharged battery be connected to the power

supply.
The output of the T286/FM does not compensate for the temperature dependence

of lead acid batteries. If this feature is required, a T273 Battery Charger/Power
Supply should be used.

3.4 T220/2 EXTENSION SPEAKER ASSEMBLY

The T220/2 extension speaker assembly is intended for use with the T496. It
comprises a heavy duty 3 watt speaker mounted in a rugged enclosure which
pivots on its mounting bracket. The 3 ohm voice coil of the speaker is connected
by a short lead terminated in a 2 pin cord mounted connector. The enclosure is
compact and easily mounted in any convenient position.
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3.5 T289/6 REMOTE CONTROL UNIT

The T289/6 is a remote control system designed for use with the T496. This
system permits remote operation of all the two way radio front panel controls,
plus LED displays, from a single control unit.

The control head itself is small and has a swivel mounting arrangement which
allows it to be mounted in the most convenient position in any installation.

The T289/6 is a wire-for-wire extension of the two way radio front panel.
Remote operation is thus obtained without the introduction of any additional
electronie circuits. This includes 100 channel operation.

When a two way radio is converted for remote control operation, the front panel

control PCB is removed and replaced by a PCB which serves as an interface
between the set internal wiring and the remote interconnecting cable.

3.6 T281/2 SERVICE LEAD

The T281/2 bench service lead which should be used when bench testing the Tait
T490 Series two way radios is available from Tait Electronies Ltd. This service
lead consists of a BNC connector wired to speaker plugs and battery leads.

3.7 T400 EPROM PROGRAMMER

The Tait T400 is a field set-up ancillary dedicated for use with the Tait T490
Series of synthesized two way radios. It is designed to programme the TA-490 RF
synthesizer memory and, if required, a tone ealling memory.

The capacity of the RF programming is 100 channels, that is 200 frequencies, If
reverse channel operation (contra) is required, 400 frequencies may be
programmed within the confines of 100 channels,

The T400 will programme either NMOS or CMOS variations of the industry
standard '2716' ultra violet erasable PROM devices.

3.8 T601 EPROM PROGRAMMER

The Tait T601 is a compact, easy to use EPROM programmer. With a T601/1
adaptor kit, comprising a special interface board and a programmed EPROM, it
will programme the TA-490 memory module as used in the T490 Series of two way
radios.

The T601 will programme either NMOS or CMOS variations of the '2716'
ultraviolet erasable PROM devices up to 100 channels.

3.9 TA-490/2 DIODE PROGRAMMER

The TA-490/2 is a diode memory module for use with the T490 Series of two way
radios, where only one or two channels are required and the reduction in power
consumption is an important aspect.

It replaces the EPROM memory unit supplied as standard and can be field
programmed for two channels by cutting the leads of appropriate diodes.

It plugs into the T496 in place of the TA-490 EPROM unit which is then no longer
required.
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3.10 TA-490/CTCSS

The TA-490/CTCSS is a high performance CTCSS encoder/decoder designed
specifically for the T490 Series of FM two way radios. The CTCSS will generate
and decode two tone frequencies within the range of 67 to 250.3Hz with either of
the two tones, or no tone, being programmable on the first eight channels (0-7) on
the mobile. Channels 8 and 9 are repeats of channel 0 and 1 frequencies.
Facilities include:

i) 'no tone' on any of the eight channels;

ii) 'deep mute', providing extra attenuation of the audio when the two
way radio is muted;

iii) 'ecall' LED is turned on when the two way radio is muted;

iv)  'hookswiteh monitoring' can be provided if the 'ecall' LED funection is
not being used;

V) 'transmit inhibit' is fitted as standard.

Further information and instructions for fitting the TA-490/CTCSS unit are given
in TI-287.
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SECTION 4 INSTALLATION

4.1

VEHICLE INSTALLATION OF THE T496

1.

4.2

Mount the T276 vehicle cradle in any convenient position in the vehicle. If
remote operation of the T496 is required, a T289 remote control unit may be
fitted (for details see the T289 Service Manual).

Connect the auto cable from the cradle to the battery circuit; include the
in-line fuse holder in the 'live' lead. The fuse rating is 10 amps. Both leads
must be connected (the cradle is isolated to DC). Ensure that the red lead
goes to the battery positive. To minimize noise pick-up both leads should be
taken direct to the battery.

Mount the speaker enclosure by its bracket in any convenient position.

Conneect the 2/7/0.2 plastic lead from the cradle to the 2 pin parallel socket
provided, and plug in the speaker.

Mount the aerial in the required location; the centre of the vehicle roof is
the recommended location. A suitable aerial for this location is a base
loaded 5/8 wavelength whip giving a gain of 2.5dB. If it is necessary to tune
the aerial, a VSWR indicator or thru-line wattmeter (eg. Bird 43) should be
connected between the aerial and the T496.

If the aerial must be side or fender mounted, use an aerial giving a gain of
4.5dB (eg. a centre loaded whip) instead of the base loaded whip mentioned
above.

The T496 should be correctly tuned on the bench and this tuning should not
be disturbed during installation.

Plug the T496 into the cradle and secure it with the two thumb screws (one
on each side of the cradle at the front of the set).

After the installation has been completed, carry out a test call, or check the
radiated power with a field strength meter.

TRIGGER BASE STATION INSTALLATION OF THE T496

For 'trigger base station operation' the T496 plugs directly into a T286/FM power
supply (see Section 3.3).

The T496 should be correctly tuned on the bench before being fitted to the power
supply.

Any suitable type of aerial giving a low angle of radiation may be used. The
skirted dipole is a suitable choice, being simple and easy to install. Details of
installation may be found in Tait Technical Instruction TI-30.
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SECTION 5 SERVICING

5.1 GENERAL

5.1.1 NOTES

If further information is required about the T496 or this manual, it may be
obtained from Tait Electronics Ltd or accredited agents. When requesting this
information, please quote either the equipment serial number or works order
number (found on a label at the back of the set). In the case of the Circuit
Diagrams quote the 'Title' and 'Issue', and for the Service Manual quote the
internal part number (IPN) and Issue, e.g. TM-496, Issue D.

The equipment has been designed to operate over a wide range of aerial loading
conditions. However, it is strongly recommended that the transmitter is not
operated in the absence of a suitable load. Failure to observe this precaution
may result in damage to the transmitter power output stage.

CAUTION: BERYLLIUM OXIDE & POWER TRANSISTORS

The RF power transistors in current use all contain some beryllium oxide. This
substance, while perfectly harmless in its normal solid form, can become a severe
health hazard when it has been reduced to dust. For this reason, the RF power
transistors should not be scratched, mutilated, filed, machined, or physically
damaged in any way that can produce dust particles.

CAUTION: CMOS DEVICES

The equipment contains CMOS devices which are susceptible to damage from
static charges. Care when handling these devices is essential. For correct
handling procedures refer to the manufacturers data books, eg. Philips data books
covering CMOS devices, or Motorola CMOS data books, Section 5 'Handling', etc.

5.1.2 TECHNICAL INSTRUCTIONS (TI's)

From time to time TI's are issued by Tait Electronies Engineering Division. These
TI's may be used to update equipment or information, or to meet specific
operational requirements.

5.2 MECHANICAL

5.2.1 POSIDRIV RECESS HEAD SCREWS

Posidriv recess head screws are the preferred standard on all Tait manufactured
equipment. The very real advantages of this type of secrew will not be realised
unless the correct screwdrivers are used by servicing personnel.

Posidriv No 1 screwdrivers will fit the posidriv serews used in the T496. Phillips
cross-head serewdrivers are not satisfactory for use on these screws.

5.2.2 DISASSEMBLY INSTRUCTIONS

1. Remove the securing screws and slide the T496 from the metal sleeve.

2. To gain access to the PCB components:

Invert the T496.
Remove the 2 serews opposite the hinges (receiver PCB).
Open out the receiver PCB.
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3. To gain access to the PA PCB:

Remove the 2 top screws from the PA heatsink assembly.
Loosen the 2 bottom serews.
Rotate the assembly.
Remove the 2 grommets from the slots.
Remove the PA assembly metal cover.
4, To remove the PA PCB:

Refer to Seection 5.2.3.2.

5. To reassemble:
Carry out the reassembly in the reverse order to the disassembly.

Note the cut-out in the metal sleeve which accommodates the
microphone cord.

5.2.3 PA MODULE - SPECIAL INSTRUCTIONS

CAUTION: As the loeation of certain components in the PA is critical to
performance, it is important that any components removed or
disturbed be refitted in exactly the same location.

5.2.3.1 To Replace The PA Transistors

Unsolder the tabs by heating them with a soldering iron, then lifting them up
towards the transistor with a thin stainless steel spike or screwdriver.
Unscrew the transistor mounting scerews or stud nuts and remove the
transistor.

Trim the tabs of the replacement to make them similar to the faulty item,
then lightly tin the underside of the tabs.

Smear the underside of the transistor with heatsink ecompound.
Screw the transistor tightly to the heatsink then solder the tabs.
CAUTION: Do not solder the tabs before tightening the secrews, as this may

cause the tabs to break.

5.2.3.2 To Remove The PA PCB From The Heatsink

Most eomponents are soldered on the topside only, but in some cases access
to the underside of the PCB is necessary.

Carefully unsolder the coaxial connector adjacent to L525, or the coaxial
cable, earth and centre conductor connections from the PCB so they are
clear of the copper track,

Remove the 3 PCB retaining screws and the transistor securing serews or
stud nuts.

To remove the connector from the plug, insert the 'coaxial insert extractor
tool' over the coaxial connector. Press firmly until the retaining clip is
compressed.

Lift the PCB (with the transistors still attached) away from the heatsink.
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CAUTION: Do not operate the PA with the PCB detached from the heatsink
because the heatsink is used for earthing and the transistors will
quickly overheat.

5.2.3.3 To Remove Large Cased Mica Capacitors

Apply a heavy duty soldering iron to the top of the capacitor case.

When the solder is molten, ease the capacitor away from the PCB with a
thin stainless steel spike or serewdriver.

5.3 REPAIR

5.3.1 COMPONENT CHECKS

If a transistor is suspected of faulty operation, an indication of its performance
can be assessed by measuring the forward and reverse resistance of the junctions.
First make sure that the transistor is not shunted by some circuit resistance,
(unless the device is completely unsoldered). An AVO model 8 or equivalent
meter should be used for taking the measurements, using only the medium or low
resistance ranges.

The collector current drawn by multijunction transistors is a further guide to their
operating performance.

If an integrated circuit (IC) is suspect, the most reliable check is to measure the
DC operating voltages. Due to the catastrophic nature of most IC failures, the
pin voltages will usually be markedly different from the recommended values in
the presence of a fault. These values can be found on the Circuit Diagram, or in
the component data catalogue.

5.3.2 COMPONENT REPLACEMENT

Whenever components are removed from, or fitted to the printed cirecuit track,
care must be taken to avoid damage to the track. If it is necessary to remove a
component from the track, the following procedure is recommended:

Remove the solder from the component leads using a solder wick.
Loosen the individual leads from the printed track.
Withdraw the component from the top of the PCB.

Do not remove the component from the PCB while the solder is still molten.
Keep all soldering operations, and the heat and solder applied, to a minimum. A

thermally controlled, fine tip soldering iron should be used. Ensure that the iron
is earthed back to the frame of the set.

5.3.3 CHIP COMPONENT IDENTIFICATION

Chip ecomponents used in Tait T490 Series two way radios can be identified as
follows:

Colour Component Type

Black Metal film resistor
Light brown Ceramic capacitor
Green Ceramic capacitor
White (no marking) Ceramic capacitor
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CHIP COMPONENT REMOVAL/REPLACEMENT

Note: The temperature of the soldering iron must be maintained at 320-370°C

(600-700°F).

5.3.4.1 Component Removal

1.

5.3.4.

Place the soldering iron tip directly on the component in order to melt the
solder and glue as shown in Figure 1. Remove the component with tweezers
or long nose pliers.

Completely remove the old solder from the PCB, using a desoldering tool.
Application of a small amount of flux will greatly aid in the removal of old
solder.

2 Chip Component Replacement

After the component has been removed and the PC pattern cleaned, apply a
small amount of solder on the PC pattern and let cool, as shown in Figure 2.

Insert the new components and apply the soldering iron tip to the PC pattern
as shown in Figure 3 (a), (b) and (e).

CAUTION: As patterns and components are close to each other, extreme care

must be excercised when soldering, so as not to damage components
or bridge PC pattern paths. High soldering iron temperatures can
cause component damage. Do not apply the soldering iron tip to the
new component during installation.
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INTER BOARD WIRING

To assist eircuit tracing, all plugs and connections are shown on the outer edge of
the Circuit Diagrams, where the 'Function', 'Plug' and 'Pin Number' are all shown.

The Terminal Assignment Diagram provides further assistance to the technician.

5.4 SETTING UP

5.4.1 TEST EQUIPMENT REQUIRED

1. Multimeter (eg. AVO Model 8)

2. DC electronic voltmeter (eg. Tech TE65)

3. RF power meter 30 watts FSD usable to 520MHz with 5 and 30 watt elements

(eg. Bird Model 6154 or 611).

4. Power Supply - output adjustable between 9 and 16 volts DC with a capacity
of at least 8 amps.

5. Modulation meter (eg. Sayrosa 252)

6. Sinad meter (eg. Helper Instruments Sinadder)

7. UHF signal generator. Good quality FM, Useable from 0.1pV (-127dBm) to
200mV (0dBm) pd. External sweep facilities an advantage (eg. HP 8640B,
Boonton 102A/B).

8. UHF frequency counter accurate to within 2ppm.

9. Sweep generator with 10.7MHz markers (not necessary if item 7 will carry
out this function).

10. Crystal reference oscillator 10.7MHz

11. Audio oscillator, 10Hz to 10kHz (eg. HP 204C/D)

12. Audio amplifier, with about 1.5 watts output, to drive a small speaker which
can be coupled to the T496 microphone. An adaptor should be made which
will hold the speaker and microphone close together.

13. AC millivoltmeter

14, Oscilloscope - good quality instrument usable to 10MHz.

15. Speaker 3 ohm voice coil

16. RF Power Attenuator, total attenuation 50dB

(eg. Weinschel 40-20-33 30dB 150W, plus Coline 1200 25 204B 1W).

17. RF diode probe (eg. Greenpar GE 88202)

18. Coaxial insert extractor tool (available from Tait Electronics Ltd).

19. Tait T281/2 bench service lead

20, Trimming tools: WT 9 Tait IPN 9360110

WT 10 Tait IPN 9360111
WT 11 Tait IPN 9360112
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5.4.2 TUNING HINTS

1. The front panel 'on/off' switeh removes power from the receiver and exciter
PCBs only; the RF power amplifier assembly and the DC hash filter on the
exciter PCB are not controlled by this switch.

2. When using the RF diode probe, the earth return should be kept as short as
possible, and connected as close as possible to the point at which the
measurement is being taken. This is to minimise stray pick-up which may
affect the reading.

3. When the coils on the exciter or receiver PCBs are being tuned, all
adjustments must be made through the PCB (a non-metallic tuning tool is
recommended).

4, When a multi-channel set is being tuned, follow the alignment procedures

given in Sections 5.5 and 5.6, adjusting the tuning of each RF stage for the
best compromise at the extremes of the frequency switching range.

5. Check for obvious mechanical faults in the printed circuit boards, chassis,
controls, mierophone ete.

6. Check the printed fuse on the exciter PCB. Its rating is about 2 amps, and
it can be replaced by a 0.1mm diameter copper link.

5.4.3 REFERENCE FREQUENCY SELECTION

Selection of the correct reference frequency is most important. To calculate
whether the correct reference frequency has been selected, complete the
following steps:

1. Divide the transmit frequency by the reference frequency. The answer
should be an integer value (i.e. a complete number, with no digits after the
decimal point).

2, Divide the receive L.O. frequency (RF - IF) by the reference frequency.
The answer should be an integer value.

If both of the above conditions are met for all frequencies desired, then the
correct reference frequency has been selected.

If either of the above conditions is not met for all frequencies desired, the correct
reference frequency should be selected from the chart below. ’

Reference Crystal

Frequency X401
10.0kHz 10.24MHz
12.5kHz 12.8MHz

5.4.4 CHANNEL PROGRAMMING

The Tait T490 Series of two way radios employs a 'synthesizer' for generation of
the radio frequency carrier.
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The carrier frequencies are generated by digital dividing techniques, each
frequency having a corresponding divide number.

The digital number associated with each channel is stored within a plug in memory
module. The digital numbers in the memory are selected by the channel selector
switeh and fed to the synthesizer, causing the required carrier frequency to be
generated.

Thus, it can be seen that the method of altering the carrier frequeney is to alter
the divide number called from the memory. Obviously the required divide
numbers must somehow be placed into the memory.

Two types of memory module for determining channel frequencies are available.

For up to 200 channels, an erasable EPROM memory module known as the TA-490
is used. The TA-490 is field programmed with a dedicated ancillary, the T400,
which is briefly deseribed in Section 5.4.4.1 and more fully in the TM-400 Service
Manual and the abridged T400 User's Handbook. An alternative T601 programmer
plus a T601/1 adaptor can be used. This method is briefly described in Section
5.4.4.1 and more fully in the T601 Service Manual.

For two way radios requiring only one or two channels and where low power

consumption is necessary, a TA-490/2 diode memory module is available, the
programming for which is deseribed in Section 5.4.4.2.

5.4.4.1 TA-490

(a) USING THE T400

During the set-up procedure, the TA-490 memory module is removed from
the two way radio and plugged into the T400 programmer. The T400
programmer is then plugged into the position vacated by the memory
module.

When the T400 is connected to the two way radio it takes control of the
synthesizer. The synthesizer can then be scanned through the RF band of
interest and the digital numbers corresponding to the desired carrier
frequencies entered into the two way radio memory.

The 'setting-up' procedure is divided into four steps:

Step 1: Involves setting the synthesizer reference oscillator on frequency
(Section 5.5.2).

Step 2: Involves the trimming of the Voltage Controlled Oscillator (VCO) of
the two way radio (Section 5.5.2).

Step 3: Involves setting up the T400 'Seratch Pad Memory', channel by channel
and frequency by frequency. The setting up is then checked and, if
necessary, the channels and frequencies can be edited.

The T400 'Serateh Pad Memory' is used to store frequeney information
where it may be easily altered. New information can be written
directly over incorrect information. If the memory contents are not
required, a memory location may be cleared by touching the 'Enter
Vacancy' key.
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The scrateh pad permits alteration of the frequencies and channels
prior to loading the two way radio memory module. It should be
understood that once the two way radio memory module has been
loaded with data, it must be erased under high intensity ultra violet
light before being reloaded. (This precaution is not necessary when
loading a previously vacant channel).

The scrateh pad memory will retain information during 'power off'
conditions.

Step 4: In this step the channel and frequency information written into the

(b)

scerateh pad is loaded into the two way radio memory module. When
this procedure has been completed, a verifying sequence is carried out
which culminates in the illumination of either:

the 'Pass' LED, indicating that the memory module is ready for
use;

or
the 'Fail' LED, whieh indicates that the memory module has
failed the loading procedure.

Locations previously entered 'Vacant' can be subsequently filled
without erasing information previously loaded into other locations.

Full details of programming TA-490 memory modules using the T400 are
given in the T400 Service Manual, TM-400,

USING THE T601

During the set-up procedure, the T601 is fed channel information via its
built in keypad. Unlike the T400 programmer, the T601 is not connected to
and does not control the synthesizer in the two way radio.

The T601 must have the correct EPROM fitted to support TA-490
programming and an interface adaptor board to connect the TA-490 memory
module to the T601. These two items comprise adaptor kit TA-601/1.

The T601 is microprocessor controlled and accepts commands via the
integral numeric keypad. Prompts for user response are displayed on the
built in liquid erystal display.

Once the radio has been characterised, channel data may be entered in the
T601 in accordance with the prompts and appropriate responses as the
frequencies required on the keypad.

The TA-490 memory module is then removed from the two way radio and
connected via the TA-601/1 adaptor board to the T601, and channel
information is transferred from the T601 on commands responding to
prompts.

Full details of programming T490 memory modules using the T601 are given
in the TM-601 Service Manual.

5.4.4.2 TA-490/2

The TA-490/2 diode memory module is programmed by cutting appropriate diodes
from each of the four columns of diodes which make up the memory module (see
Figures 4 and 5). It will be noted that the four columns are associated with
Receive and Transmit for each of the two channels. The cut diodes are generally
left in situ.

Page 5.8



T496 Servicing

Table 1 shows how, when starting with A0, each successive diode influences the
svnthesizer frequency by a multiple of 10kHz or 12.5kHz in an ascending binary
sequence. Note that it is sometimes possible to have two correct solutions for
one particular frequenecy. Section 5.4.3 relates to the reference frequency or
channel inecremental frequency.

Table 1
10kHz 12.5kHz Code
327.68 409.600 N9
163.84 204.800 N8
81.92 102.400 N7
40,96 51.200 N6
20.48 25.600 N5
10.42 12.800 N4
5.12 6.400 N3
2.56 3.200 N2
1.28 1.600 N1
0.64 0.800 NO
0.32 0.400 A5
0.16 0.200 Ad
0.80 0.100 A3
0.40 0.500 A2
0.20 0.250 Al
0.10 0.125 AD

The following examples show a simple method of determining the correct diode
programme.

Example 1

The receive frequency for channel 1 on the T496 is 469.2MHz and the channel
increment is 12.5kHz. The oscillator injection frequency is on the low side.

frRx - fIF
469.2 - 10.7
458.5MHz

fvco

o

Use the 12.5kHz column of Table 1 and make a series of subtractions as shown
overleaf.

Frequeney to be programmed 458.5
Subtract N9, being first tabulated frequency less than 458.5 409.6
Result of subtraction 48.9
Subtraect N5, being first tabulated frequency less than 48.9 25.6
Result of subtraction 23.3
Subtract N4, being first tabulated frequency less than 23.3 12.8

10.5
Subtract N3 6.4

i1
Subtract N2 3.2

0.9
Subtract NO 0.8

0.1
Subtraet A3 0.1
Final subtraction, no remainder 0.0

The diodes to be cut are N9, N5, N4, N3, N2, NO and A3 on the column
representing channel 1 receive.
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To check the programming, the sum of the extracted values should equal the
required VCO frequeney:

N9 + N5+ N4 + N3 + N2+ N0+ A3=fvCco
409.6 + 25,6 + 12,8 + 6.4 + 3.2 + 0.8 + 0.1 = 458.5
458.5 + 10.7 = 469.2 = frequency of local oscillator

The transmit VCO frequency equals the frequency to be transmitted and is
calculated in the same manner.

The second channel is programmed in the same way. If only one channel is
required, the second channel should be programmed to the same frequencies as
channel 1.

Once the correct diode programme has been calculated, remove the diode memory
module TA-490/2 and cut the appropriate diodes. Figure 4 shows where to cut the
diode leads and Figure 5 shows the encoding and position of each diode on the
matrix PCB.

-

A connected diode pulls IC8 input A cut diode allows IC8 input to
low and deletes the frequency go high and adds the frequency
inerement. increment.

Figure 4
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Figure 5 TA-490/2 PCB Encoding

Replace the TA-490/2 in the T496 two way radio.
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5.5 TRANSMITTER ADJUSTMENTS

5.5.1 PRELIMINARY CURRENT CHECK

Ensure that the supply is off.
Connect the T281/2 service lead.

Plug a pre-programmed memory module (TA-490 or TA-490/2) onto the
exciter PCB. (Refer to Section 5.4.4, Channel Programming.)

Set the supply to 13.8 volts.
Note: Always have set turned off when inserting or removing memory modules.

Turn the set on and check that the current drawn by set when muted is as
follows for the EPROM being used:

NMOS EPROM I <400mA
CMOS EPROM 1 <250mA

5.5.2 RF ALIGNMENT

Set the front panel channel switch to the highest frequeney channel.

Plug the frequency counter onto the reference oscillator test point (TP1)
and adjust 1L402 for the correct frequency (to the nearest 100Hz); refer to
Section 5.4.3.

Plug the frequency counter onto the VCO test plug (TP3) and a voltmeter
onto TP2. Close the pressel and observe the frequency of the counter by
alternately selecting the channel with the highest and lowest frequencies.
Monitor the voltages on the voltmeter and adjust CV249 so that the
corresponding loop voltages lie symmetrically between 2 and 6 volts.

Repeat the above step with the set on receive for the receive run up. Select
the channel with the highest and lowest frequency (remembering the IF
offset) and adjust CV445 so that the corresponding YCO loop voltages lie
symmetrically between 2 and 6 volts.

With the counter connected to TP3, readjust L402 for the correct run up
frequency.

Disconnect the counter.
Turn RV376 & RV377 fully clockwise.

Connect the set to a wattmeter, close the pressel, and adjust CV517 in the
PA for maximum power out.

Adjust RV376 for 25 watts, and RV377 for 5 watts with lower power
selected. Ensure that the current drawn for 25 watts RF output does not

exceed 6.5 amps, and that the voltage at the set is 13.8V under full
transmitter load.

Check for correct transmitter operation on all channels programmed.
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MODULATION ADJUSTMENT

5.6

Connect the T496 antenna output through a 50dB RF power attenuator (see
Section 5.4.1, item 16) to a modulation meter.

Connect the microphone to a tone box (see Section 5.4.1, item 12) or
connect an audio oscillator to the microphone pads on the exciter.

Set RV347 for maximum deviation.

Set the oscillator to 1kHz sine wave.

Set the modulation meter to read '+' deviation.

SET THE CHANNEL SWITCH TO THE HIGHEST FREQUENCY CHANNEL.

Close the pressel and adjust the audio oscillator output level to produce
+3kHz (or +1.5kHz) deviation.

Increase the audio input by 30dB and adjust RV347 to give a deviation of
+5kHz (or +2.5kHz).

Slowly sweep the frequeney of the audio oscillator between 300Hz and
3000Hz to find the frequency which produces maximum deviation, and
readjust RV347 for a peak deviation of +5kHz (or +2.5kHz) at that
frequency.

Reset the modulation meter to read '-'deviation.
Slowly sweep the audio frequency between 300Hz & 3000Hz; if the peak is

found to exceed -5kHz (or -2.5kHz), readjust RV347 for a peak deviation of
-5kHz (or -2.5kHz) at that frequency.

RECEIVER ALIGNMENT

5.6.1

GENERAL

5.6.2

Ensure that the VCO is adjusted as described in Section 5,5.2, paras 3 and 4.

Connect an EVM with RF diode probe to the 'source' of the mixer (Q102),
and tune helical resonators L122 and L123 for maximum RF voltage (0.7 to
1.3V).

Adjust for approximately equal voltages when the channel switeh is moved
between the highest and lowest frequencies.

RF & IF ALIGNMENT

5.6.2.1 General

In this section two methods of IF alignment are deseribed: Sinad alignment
(Section 5.6.2.2) and Sweep alignment (Section 5.6.2.3). The 'sweep' alignment
method requires the use of a signal generator with sweep facilities and an
oscilloscope. This method is recommended when optimum IF pass-band response
is required,
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5.6.2.2 Sinad Alignment (RF & IF Sections)

Ensure that the VCO-injection signal is correctly aligned as described in
Section 5.6.1 above,

Connect a Sinad meter (or distortion measuring set) to the audio output
terminals.

Switeh to the lowest frequeney channel and set CV109 to the fully meshed
position.

Set the signal generator on the receive frequency.
Set the signal generator for +5kHz (or +2,5kHz) deviation at 1kHz.
Set the signal generator output level to give a Sinad of about 12dB.
Tune L101, 102, 1104, 1,105, L116, L117, L118, L201 and CV217 for best
Sinad, progressively reducing the signal generator output level to keep the
Sinad at about 12dB.
Repeat the tuning of all the above coils, and CV217.
Reduce the signal generator deviation to +3kHz (or +1.5kHz).
Unmesh CV109 until Sinad suddenly drops, then remesh until Sinad just stops
rising. Adjust the signal generator level for 12dB Sinad, then increase the
level 2dB. Unmesh CV109 until 12dB Sinad is once again obtained.
Note: CV109, with L106 & C104, forms a notch filter on the image frequency
(Fe = -21.4MHz) and, if required, CV109 may be set for maximum rejection

at that frequency. However, response at the image frequency will be
within specifications if CV109 is tuned as above,

Switeh to the highest frequenecy channel and check the RF signal level
required for 12dB Sinad. If this level is greater than -118dBm, readjust
1101, .102, 1,104, and L105 for equal sensitivity on the highest and lowest
frequency channels.

Check that the output of the signal generator does not exceed -118dBm for
12dB Sinad on all channels.

Note: For operation over a 3MHz switching range, a degradation of 3dB may
occur at band edges.

5.6.2.3 Sweep Alignment (IF Section Only)

Ensure that the VCO-injection and coils L122, 1,123, L101, L.102, L104, L105
and CV217 are correctly aligned as in Section 5.6.2.2 above.

Externally modulate the UHF signal generator with a 10Hz signal; set the
deviation to +30kHz and the RF level to -100dBm.

Connect the AGC output (IC201 pin 13) to the osecilloscope 'Y' amp, with a
DC load of 10k to -ve.

Connect the source of the 10Hz modulating signal to the 'X' amp.

Note: Both the 'X' and 'Y' amps should preferably be DC coupled.
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Tune L116 and L117 for the maximum amplitude on the oscilloscope
waveform.

Tune L118 and L201 alternately to obtain minimum ripple on the
oscilloscope waveform, consistent with maintaining the output amplitude,

Repeat the IF tuning of L116, L117, L118 and L201 to obtain a symmetrical
response with minimum ripple, while maintaining output amplitude.

Disconnect the external modulation and the oscilloscope.

5.6.3 NOISE BLANKER ADJUSTMENT
Ensure that the RF & IF stages have been correctly aligned as in
Section 5.6.2 above.
Set the UHF signal generator to deliver an 'on channel' unmodulated signal.
Connect the signal generator to the receiver input.
Connect an EVM (10V DC range) to pin 5 of 1C102.
Tune L125 & L127 for maximum on the EVM.
Typical amplifier noise sensitivity is between 10 and 20pV for a 0.5 volt DC
rise in voltage at pin 5 of IC102,
Connect an ignition noise simulator to the receiver input.
Listen to the receiver output and check the operation of the noise blanker
by temporarily short circuiting Q111 base-emitter circuit, thus disabling the
noise blanker.
The noise blanker should give a marked reduction in noise over a wide range
of noise input amplitudes,

5.6.4 SQUELCH - NOISE AMP ADJUSTMENT
Plug the aerial coax onto a 50 ohm load, then measure the voltage on pin 5
of 1C202 with a high impedance multimeter (3 a meg ohm or more) and
adjust RV245 to read 4 volts.
Check that the fine squelch opens between 6-12dB Sinad.

5.7 FAULT FINDING

5.7.1 GENERAL

During servicing it may be necessary to measure specific performance parameters
as a means of verifying the presence of a fault condition.

The following performance tests provide a means for checking the various two
way radio parameters. When used in conjunction with the voltage level test points
which are given on the Circuit Diagrams (shown in blue) a fault can be readily pin-
pointed,
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Unless otherwise specified, tests are for a set with a 15kHz bandwidth on receive
and +5kHz deviation on transmit. For sets with 7.5kHz IF bandwidth, use +2.5kHz
as maximum deviation and refer to Specifications (Section 1.2) for performance
limits.

0.7.2

RECEIVER PERFORMANCE TESTS

5.7.2.1 Squelech

(a)

(b)

(e)

TO CHECK THE SQUELCH OPERATION
Connect a Sinad meter across the speaker terminals.
Connect a UHF signal generator to the aerial input terminal.

Set the signal generator output level to zero and the modulation to +5kHz
(or +2.5kHz) deviation at 1kHz.

Adjust the front panel squeleh control until the noise just disappears.

Slowly increase the signal generator output level until the squelch gate
'opens', this should be at about 6 to 12dB Sinad.

TO CHECK THE SQUELCH RATIO

Set the signal generator output level to -107dBm (1uV), modulated to +5kHz
(or +2.5kHz) deviation at 1kHz.

Replace the Sinad meter with a mV/meter across the speaker terminals.
Turn the squeleh control fully anticloekwise.

Adjust the volume control to give a reading of 3 volts on the mV/meter.
Reduce the signal generator output level to zero.

The fall in output is the 'squeleh ratio' and this should be at least 70dB.

TO CHECK THE HIGH LEVEL FAST SQUELCH

Connect a UHF signal generator to the aerial input socket, with the output
set to ~100dBm modulated to +5kHz (or +2.5kHz) deviation at 1kHz.

Listen to the receiver audio output.

Turn the signal generator RF off.

Adjust the squeleh control to just close.

Turn the signal generator RF on (-100dB) (squelch should open).

Turn the signal generator RF off. The noise tail should be about 100msS,
before the squeleh closes.

Turn the signal generator RF on again, this time with an RF level of
-80dBm.

Turn the signal generator RF off. There should be no noticeable squelch
tail. _
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5.7.2.2 To Check The Audio Output Level

5.7.2,

Connect an AC mV/meter and an oscilloscope across the speaker terminals.

Connect a UHF signal generator to the aerial input socket, with the output
set to ~107dBm (1pV) modulated to +5kHz (or +2.5kHz) deviation at 1kHz.

Set the volume control to just below the onset of elipping.

The receiver output should be 3 watts (3 volts across 3 ohms) at +13.8V
supply.

Check the distortion with the aid of a distortion analyzer connected across
the speaker terminals.

The distortion should not exceed 5%.

3 To Check The Sinad Sensitivity

Note:

5.7.2.

Connect a Sinad meter across the speaker terminals.

Connect the signal generator to the aerial input terminal.

Set the signal generator accurately on receive frequency. (Couple a
10.7MHz reference oscillator loosely into the receiver IF stage, tune the
signal generator for a zero beat and then uncouple the reference oscillator).

Set the signal generator deviation to 60% system deviation at 1kHz.
It is important that the modulating frequency is within 5Hz of 1kHz.
Set the signal generator output level to zero.
Increase the signal generator output level until a Sinad of 12dB is reached.
The signal generator output should not be greater than -118dBm and is

typically -120dBm.

4 To Check The Signal+Noise To Noise Ratio

Set up the signal generator and mV/meter as in Section 5.7.2.1 (b).
Set the squeleh control fully clockwise.

Set the volume control for a reading of 0.8V ('0'dB) on a convenient scale on
the mV/meter.

Switeh the signal generator modulation off.
Note the reading on the mV/meter.

The fall in reading when the modulation is switched off should be at least
34dB for 15kHz B/W or 28dB for 7.5kHz B/W sets.
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5.7.2.5 To Check The Ultimate Signal To Noise Ratio

Note 1: Carry out the following check only after the alignment has been

completed.

Note 2: A good quality low noise RF signal generator should be used for this

5.7.3

check (eg, HP8640B or 8656).

Set the signal generator to give an 'on channel' signal, modulated to *5kHz
(or +2.5kHz) with a 1kHz tone.

Set the signal generator output level to -47dBm.
Conneect an AC mV/meter across the speaker terminals.

Adjust the volume control for a reading of 0.8V ("0'dBm) on a convenient
scale.

Turn the signal generator modulation off.
Note the reading on the mV/meter.

The fall in reading when the modulation is switched off should be at least
45dB, or 50dB with a erystal in the quad detector. (A low reading could be
caused by a faulty IC201 or a noisy VCO).

TRANSMITTER PERFORMANCE TESTS

5.7.3.

1 Audio Processor

(a)

(b)

TO CHECK THE LIMITER CIRCUIT

Connect an oscilloscope to monitor the waveform at pin 1 of IC302a.
Provide an audio signal to the audio processor as in Section 5.5.3.
Set the frequency of the audio signal generator to 1kHz.

Slowly increase the signal generator output level until the waveform begins
to distort (squaring), indicating that limiting has commenced.

Any further increase in signal generator output level should not increase the
amplitude of the waveform.

TO CHECK THE AUDIO AGC OPERATION

Set up the audio signal as deseribed above in Section 5.7.3.1 (a).

Set the oscilloscope to monitor the waveform at pin 14 of 1C302d.

Connect an EVM to the base of Q303.

Increase the output level of the signal generator to 10dB above the limiting
level [Section 5.7.3.1 (a)]l. Note the amplitude on the oscilloscope, then
increase the signal generator output level by another 10dB.

Check that the amplitude of the waveform does not inerease significantly.

The EVM should show a 'positive DC' reading.
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Note:

T
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TO CHECK THE GAIN OF THE AUDIO PROCESSOR
Connect the T496 antenna output to a modulation meter as in Section 5.5.3.
Provide an audio signal to the audio processor as in Section 5.5.3.

Connect a mV/meter across the microphone terminals on the exciter PCB
(to monitor the input to the audio processor).

Set the frequency of the audio signal generator to 1kHz.
Check the deviation control, RV347, as in Section 5.5.3.

Slowly increase the output level of the audio signal generator until a
deviation of +3kHz or (+1.5kHz) is reached.

Check that the mV/meter reads approximately 3mV p-p.
The audio processor gain must be checked at a level below that at which

the audio AGC or limiting are influencing the measurements.

2  Modulation Characteristics

(a)

(b)

(e)

GENERAL

To determine the overall characteristics as a function of deviation versus
modulation frequency:

Connect the T496 antenna output to a modulation meter as in
Section 5.5.3.

Provide an audio signal to the audio processor as in Section 5.5.3.
Conneect an oscilloscope to pin 1 of IC302a.
Set the frequeney of the audio signal generator to 3kHz,

Check the level at which limiting begins [Section 5.7.3.1 (a)l.

TO CHECK THE ABOVE LIMITING RESPONSE

Increase the audio signal generator output level to 20dB above the limiting
level [Section 5.7.3.1 (a)].

Vary the frequency of the signal generator between 0.3 and 10kHz

Note the deviation on the modulation meter.

Below 3kHz the deviation should be within 2dB of maximum.

Above 3kHz the deviation should decrease at approximately 30dB/octave.

Refer to Section 1.2, Specifications, for limits.

TO CHECK THE BELOW LIMITING RESPONSE

Decrease the audio signal generator output level to 10dB below the limiting
level [see Section 5.7.3.1 (a)).
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Vary the frequency of the audio signal generator between 0.3 and 10kHz,
Note the reading on the modulation meter.
Below 3kHz the deviation should decrease at the rate of 6dB/octave.

Above 3kHz the deviation rate of decrease should be approximately
30dB/octave,

See Section 1.2, Specifications, for limits.

5.7.3.3 To Check The RF Power Control Circuit

Connect an RF power meter to the transmitter output.

Close the PTT switch.

Ensure that the transmitter is correctly tuned (see Section 5.5).
Vary the supply voltage between 10 and 16 volts.

Above 13.8 volts the RF power output should not increase by more than 2
watts.

At 10 volts the RF power output should be more than 12.5 watts.

5.7.3.4 To Check The Transmission Timer

Connect an RF power meter to the transmitter output.
Close the PTT switch.

Check that the T496 reverts to 'receive' after one minute of transmission
time,

If the transmission time is not within +50% of one minute, reset the

transmission time accurately by changing the value of either C363 (47pF)
and/or R362 (1M5).

To increase the transmission time increase the value of resistance or
capacitance as required.

5.7.3.5 To Check The VCO Control Range

Plug a frequency counter onto the VCO test plug (TP3).

Short the middle pin on TP2 to the +ve and -ve (the two outer pins of TP2)
alternately.

The frequency shift should be more than 9MHz on transmit, and more than
3MHz on receive,
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5.7.3.6 To Check The Loop Filter Speed Up & Out Of Lock Crow Bar Circuits

Two methods may be used:

(a) Where two or more transmit frequencies are programmed, close the PTT
switeh then switeh quickly from one channel to the other.

The transmit LED should blink off for less than 40ms.
(b) If only one channel is programmed, note how long it takes for the

transmit LED to light when the PTT switch is closed. It should be less
than 40ms.
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SECTION 6 PARTS LIST

6.1 GENERAL

The 10 digit numbers (000-00000-00) in this parts list are 'internal part numbers'
(IPN's).

Your spare parts orders can be handled more efficiently if you quote: equipment
type, eircuit reference and IPN, along with a brief description of the part.

The parts list printed below is for all versions of the T496. Different versions
have different sub-groups. Check the version of your T496 (printed on a label on
the back of the set). To find the correct part refer to the sub-groups listed for
your version of the T496. The same circuit reference may be listed in more than
one sub-group, but it will only be correct in the sub-group listed for your version.

VERSION SUB-GROUPS

1. T496/400450BT00:

B496X
C496/400-470
B496/HL 400-450
B490/FP PCB
C496/FP
C496/PA
B196/PA
C196/400-450 PA
B490/MECH
B/TA-490
C490/15 IFBW
C490/LONG

2. T496/400450BTS0:

B496X
C496/400-470
B496/HL 400-450
B490/FP PCB
C496/FP
C496/PA
B196/PA
C196/400-450 PA
B490/MECH
B/TA-490
C490/15 IFBW
C490/SHORT

T496 Ex/Rx PCB Basic Parts

T496 VCO 400-470MHz

T496 Helical Resonator 400-450MHz
T490 Series Front Panel PCB Assembly
T496 Front Panel

Add to B196/PA for T496 PA

T196 PA Basic Parts

T196 PA 400-450MHz

T490 Series Mechanical Parts

T490 Series Memory Module

T490 Series 15kHz IF Bandwidth Parts
T490 Series Long Chassis

T496 Ex/Rx PCB Basic Parts

T496 VCO 400-470MHz

T496 Helical Resonator 400-450MHz
T490 Series Front Panel PCB Assembly
T496 Front Panel

Add to B196/PA for T496 PA

T196 PA Basic Parts

T196 PA 400-450MHz

T490 Series Mechanical Parts

T490 Series Memory Module

T490 Series 15kHz IF Bandwidth Parts
T490 Series Short Chassis
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3. T496/420470BT00:

B496X
C496/400-470
B496/HL 420-470
C496/FP
B490/FP PCB
B490/MECH
C496/PA
B196/PA
C196/420-470 PA
B/TA-490
C490/15 IFBW
C490/LONG

4, T496/420470BTS0:

B496X
C496/400-470
B496/HL 420-470
C496/FP
B490/FP PCB

B490/MECH
C496/PA

B196/PA
C196/420-470 PA
B/TA-490
C490/15 IFBW
C490/SHORT

5. T496/450500BT00:

B496X
C496/450-520
B496/HL 450-500
C496/FP
B490/FP PCB
B490/MECH
C496/PA
B196/PA
C196/450-500 PA
B/TA-490
C490/15 IFBW
C490/LONG

T496 Ex/Rx Basic Parts

T496 VCO 400-470-MHz

T496 Helical Resonator 420-470MHz
T496 Front Panel

T490 Series Front Panel PCB Assembly
T490 Series Mechaniecal

Add to B196/PA for T496 PA

T196 PA Basic Parts

T196 PA 420-470MHz

T490 Series Memory Module

T490 Series 15kHz IF Bandwidth Parts
T490 Series Long Chassis

T496 ExX/RX Basic Parts

T496 VCO 400-470MHz

T496 Helical Resonator 420-470MHz
T496 Front Panel

T490 Series Front Panel PCB Assembly

T490 Series Mechanical
Add to B196/PA for T496 PA

T196 PA Basic Parts

T196 PA 420-470MHz

T490 Series Memory Module

T490 Series 15kHz IF Bandwidth Parts
T490 Series Short Chassis

T496 Ex/Rx Basic Parts

T496 VCO 450-520

T496 Helical Resonator 450-500MHz
T496 Front Panel

T490 Series Front Panel PCB Assembly
T490 Series Mechanical

Add to B196/PA for T496 PA

T196 PA Basic Parts

T196 PA 450-500MHz

T490 Series Memory Module

T490 Series 15kHz IF Bandwidth Parts
T490 Series Long Chassis
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6. T496/450500BTS0:

B496X
C496/450-520
B496/HL 450-500
C496/FP
B490/FP PCB
B490/MECH
C496/PA
B196/PA
C196/450-500 PA
B/TA-490
C490/15 IFBW
C490/SHORT

7. T496/470520BTSO:

B496X
C496/450-520
B496/HL 470-520
C496/FP
B490/FP PCB
B490/MECH
C496/PA
B196/PA
C196/470-520 PA
B/TA-490
C490/15 IFBW
C490/SHORT

8. T496/400450USA:

B496X
C496/400-470
B496/HL 400-450
C496/FP
C496/USA/2
B490/FP PCB
B490/MECH
C496/PA
B196/PA
C196/400-450 PA
B/TA-490
C490/15 IFBW
C490/SHORT
B/TA-088

T496 Ex/Rx Basic Parts

T496 VCO 450-520

T496 Helical Resonator 450-500MHz
T496 Front Panel

T490 Series Front Panel PCB Assembly
T490 Series Mechanical

Add to B196/PA for T496 PA

T196 PA Basic Parts

T196 PA 450-500MHz

T490 Series Memory Module

T490 Series 15kHz IF Bandwidth Parts
T490 Series Short Chassis

T496 Ex/Rx Basic Parts

T496 VCO 450-520MHz

T496 Helical Resonator 470-520MHz
T496 Front Panel

T490 Series Front Panel PCB Assembly
T490 Series Mechanical

Add to B196/PA for T496 PA

T196 PA Basice Parts

T196 PA 470-520MHz

T490 Series Memory Module

T490 Series 15kHz IF Bandwidth Parts
T490 Series Short Chassis

T496 Ex/Rx Basic Parts

T496 VCO 400-470MHz

T496 Helical Resonator 400-450MHz
T496 Front Panel

Add to T496 for USA Loband Set

T490 Series Front Panel PCB Assembly
T490 Series Mechanical

Add to B196/PA for T496 PA

T196 PA Basic Parts

T196 PA 400-450MHz

T490 Series Memory Module

T490 Series 15kHz IF Bandwidth Parts
T490 Series Short Chassis

TA-088 Crystal Heater Parts
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B496X
C496/450-520
B496/HL 450-500
C496/FP
C496/USA
B490/FP PCB
B490/MECH
C496/PA
B196/PA
C196/450-500 PA
B/TA-490
C490/15 IFBW
C490/SHORT
B/TA-088

10. T496/420470BHO00:

B496X
C496/400-470
B496/HL 420-470
C496/FP
B490/FP PCB
B490/MECH
C496/PA
B196/PA
C196/420-470 PA
B/TA-490
C490/15 IFBW
C490/LONG
B/TA-490/100

11. T496/420470BHS0:

B496X
C496/400-470
B496/HL 420-470
C496/FP
B490/FP PCB
B490/MECH
C496/PA
B196/PA
C196/420-470 PA
B/TA-490
C490/15 IFBW
C490/SHORT
B/TA-490/100

T496 Ex/Rx Basic Parts

T496 VCO 450-520

T496 Helical Resonator 450-500MHz
T496 Front Panel

T496 USA Parts Required for USA
T490 Series Front Panel PCB Assembly
T490 Series Mechanical

Add to B196/PA for T496 PA

T196 PA Basic Parts

T196 PA 450-500MHz

T490 Series Memory Module

T490 Series 15kHz IF Bandwidth Parts
T490 Series Short Chassis

TA-088 Crystal Heater Parts

T496 Ex/Rx Basic Parts

T496 VCO 400-470MHz

T496 Helical Resonator 420-470MHz
T496 Front Panel

T490 Series Front Panel PCB Assembly
T490 Series Mechanical

Add to B196/PA for T496 PA

T196 PA Basic Parts

T196 PA 420-470MHz

T490 Series Memory Module

T490 Series 15kHz IF Bandwidth Parts
T490 Series Long Chassis

Parts for 100 Channel Conversion Kit

T496 Ex/Rx Basic Parts

T496 VCO 400-470MHz

T496 Helical Resonator 420-470MHz
T496 Front Panel

T490 Series Front Panel PCB Assembly
T490 Series Mechanical

Add to B196/PA for T496 PA

T196 PA Basic Parts

T196 PA 420-470MHz

T490 Series Memory Module

T490 Series 15kHz IF Bandwidth Parts
T490 Series Short Chassis

Parts for 100 Channel Conversion Kit

Page 6.4



T496 Parts List

6.2 B496X T496 EX/RX BASIC PARTS
65.2.1 TRANSISTORS
INTERNAL PART NO ATY5e 7 DESCRIPTION REFERENCE CH/N
ololololololtiolelo]l 2 BEe327 TRANSI S TOoR o=oce , @302
E | ‘
olololololelilole|é 1 B 2EBT7 rRONSISTOR @206
' | |
ololololo olili]lilo]l 14 |mwcsasrm grAansisTOR {02, QRO=, 0204, @207
[ I Q302 , @303, Q Bog, QI06
| QBIO. @3iE,__Q3Bid4, @402
1 | | 405, ®40%
1 | ]
olc|lololoio|dili| 3O 2z BCSS7R TRANSISTOR 94110, Q205
o031l . @ao, (404, Q402
@ 440
ololo|olole|i|i] 7l 2 BVBDi36  TRANSISTOR Q3O07, @IS
| |
olololo oio?a ol 114 2 BE424A  TRAMSISTOR Qzoi, @202
]
ololololo|ola|2]5]5 = 2MS5 484 TREANSISTOR =01 @4oi , @407 -
|
0|0 |0 olololzlil7ls 4- TSRS TRANSISTOR @ios
| | 0442 , 41D, Q4is
| ||
ololo]loloo 3 4120 i MPSH i —TRANSISTOR o143
DE olo|lo|ojolsl2]|al7 i MRFE '359) BLUSE, MAF 51, $0II50 TRESED) @416
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6.2.5 RESISTORS
olzlololslzlzlololo]ll 2 262 ResisTor S off  7v3.Semen =27%
|| | 1] R 430
T ‘ [
| | )
1 N
o|3l|lo o:z-4|7; olo 14 476 pesisvor 5Y &ff 7:2.5 e Ri20 , RIP2 R4, RITP HELEJIB
| i | Ri823, R2i2 R2E0
| [ R370, R374, R44E
| R472 RA74, R476, R4SO
|
olzlolol3|4 olo|| = 100E resicTor 57 A 7.2.5wmn =442, R207, RR74, R27S
! R327S, R434, R44S, R4EGGS
|
ol=zlole's|2 ololl 2 220 RESISTOR 57 e  7ve Svamn R44T, R464
!
olzlo]lo =z =lzlo]olofl i 2320 resisTor 57 of 7925w | Ri04, RIIG, RITEH, RI76
R205, R2o6, R211
R3304 R382.,RA74 -027
| RATS
|
o slololzlelslololo)l = ¢80E  mesistor 57 o/ 7v26wmuw | R25C
1 _ - R305, R324
o|lz3|lojol4|d olo|Oo 214 le,. Res'\sTorR 5% c/fFf 7v2 Cwn ”177, Risi, rRi®6, RPOT
R244, R260, R264L, R276
R3aC2 R2OCS, RB20, R332
] R360, R361, RAibL, R4ITE
| R424, R4TD, R470, RATS
Ra47e
| |
| 7
olzlolola s -
olzlelelaliis|ololo] 2 tleg RecisTor 5% ofF  7v2 Gwan R3IO6 T=A47D
0'3 oclo|aj2lz2|o]lo|O 17 21.2 gesisTor. 5 oF Tw 2-Svnmm R47%, R20i, R20o4, R209
r2i0, R215, R246
R307, R324, RZ27, R3ITZ
‘ R336, RB6E, R362, RB7E
| RBEO, R417,
ol3|lolola|zzlolo|oO 2 3KD ResISTOR. 5F /F 7v2.Svam Ri72, P25
R322 . RBET7S, R436, R43D
R444, RAGD
ol=zlololalal7lo]lole]|l i3 4K7 ResisTor 87 cff  7v2Seam | ™®iS2 |, R185, R20W, R259
R279, R224, R227
R373, R361, R42{, R423
R427, R429, R432, R4B7
RA452, R4bL R4AS57
ol=z|lololalellololo 4 ks resisTor 52 &ff 7v2.5wmn | RS2
R335, Rav2, RO
o|lz|o|lol4|s|2|o]lo|o i w2 resisTor ¥ o T2 G RB42
ol=|c|lo|S|i|ololo|o 32 o resisTor 52 o/ff  7v2.Gwme RI23, RI74, RIS, RIQT
RO R23S, R241  R247
l R250, R272, R223
R34i, R243, R344, RBAE
R365, R36L, R4ci, Ra03
| RAOS — R4§2, 2415 R4ALID
| | R&20, R422 . RAZS
|
olzlolo slilzlolola] = 12k resisTor 57 cff  7%2 5w | Rpado, maao
| [ |

Page 6.8



T496 Parts List

ol= olslilslio o 2 15K ResicToRr 52 /e 72 S =24
; R34S
|
: L
0.3 olslelelo o 17 22K mecicToRr S ¢/ 7x2 Srew RiZi, RI7L, RiG4, R2ZD
| | | | R273, R220, R29G
| R225, R32%, RITO, R426
] | | R42%, RABE, R44L, 2442
| | R44A7 , R46D
i
' |
o= ols|zelo ol = 2oK RESISTOR S c/ff  7+2.6wmm TRIB7, mI4L, RABS
' |
0!3 ols|al7lo oll = 47k mesisTor. SY kA 7225w | RzZAO, R292 ,R296
o= olslelelo ol & ook ResisTor SY gE  7.25.— | R242
| R3304, R22D, RIS
|
ol= olelilolo ol e look resisTor St of 742 S | RAGA, RAS®, RATE, R4TH
l R4S, RALT
[
ol olel3lalo o} 4 220K RESISTOR s? /e T 2.5 v RrR255, TR22l
\ | | R3229, R36A
By f
o|s olel 4|70 ol o 470k resisTor SY o 7v2Sem— | @231, R232, R251, R254
| | rR326, R331, R334, R372
raid ]
i =
ol= ol7lilolo o [y i ResisTorR 57 off 7325w Rr234, 2246, R25D
R3.7, Razd
ol3 o722 0 o i 2M2. restevor 5% ¢ 7v 25w REL2 %!3—23':‘-
olalelol2]|al7l0 tf 1 A7 ResISTOR 57 3.2x1-been cuip ff] RCASO FL[‘.'LIZH -
|
ol 4 o|zl4|710 4 41 4T70E Pre-e6T RES  40m~ FLaT chAmBoN =rv24S
i
ol 4 olalglzlo i ) 2142 Fhe.scT RES.  iowmw AT cRreony | RV347 , RV376, RVBTT
| |
O|4 olalel2|o 4 i 22E MNTC RESISTOR Swmm Pisc 248
[ | L - - o e o
6.2.6 COILS
o| 5 o OIO i1l 6 2 i cow TRIT No 602 L2201
o 5 olololilé 7z i col TEIT te 617 L 4o
ols olololile ) 2 colL _TRIT No ¢19 Li25, L427
ol 5 olojlold|ée i i cow. TRIT Ne 624 L2003
o5 olojoli|6 4 3 colL TRAIT  No 624 LG, Li17, Lii®
ols oleldlels|lals) 4 coll Ao 1.5T/2 B Moz L4z
ol 5 o'gJ il3|o S| 4 coiL Afiu 15T/Bmim Homr r4ig
|
olsl2|ols 4ldlo sl 4 coiL Afiv 4:5T/bmm Hor L4i7
1
) | |

Page 6.9




T496 Parts List

e |
o: siclololol2li|lold [2) Evp Trn Trre ioi 1.5 H L2006

fset “ L2022 LBOS, L2006, L3307

1 1 ‘ ‘ L4225

| | |
olsielelololeli]lol2 e Exp Tro Tyrc loz loouH Liie | 1426, Li2® , 129

| [ ] | L2o2 . L204

1 | |

1 | | L4aol, L4055

| i |
olsle|lololol2li]|olall jo FxD TND__TYPE {04 2z30H Lizo, L3214

: | L3312, L4O6, L4OB, LIOD

| L4z | e_qja_;t.:iaz L 40D
e 5|6 o!o olzlilo|l6 & Fxp ITnp  TYPE 106 A H L2304
olels|lelololi|lo]e|d i FerRrRITE BERD BB L4244
ol¢ |s|loololi|lo]o|7? 3 FERRITE READ Swirdawm 483 RED M
2lololololo i |o]lol|5]|| oo5gm]| Luire  1/o.5 mans Tew aG vava
2loltlololols|o|olz || 40mm | wiee eemir /0.2 eve gep STRIPPED Grum AT £ACH €D g5/5-2
2, 0lllo0lojc3|0|l0I3 ]l 40mm | wWIRE Qemir _7/o.2 _PVE O2ANGE STRIPPED  Grarn  AT_EACH END 85/45- 17,
2lolf{lololo|zlolol4]] 40mm | wiee eemir 7/0-2  eve Yetlow STRIPPED S AT EACU END gs)5-173
zio ¢lolololilol ti1]] 250mm]| comuAL capLe RG316-U

T ”
yJ i’L ololojolt|o]|7|8] 1 PRINTED CROUT fooaD  T496  exlEx B5/5-173

6.2.7 PCB MISCELLANEOUS

2lalolo|joclo|zio|ls |2 = PLUuG B wwody 4 Row FEADER RS/ MG

2lalololololziolelo]|| 2 Pug A% way 4 Roww HEADSR. Tl Mg

2| 7l4|olo|oli|o|lo|7 i crRyeT™L  12-%mMHz =] X2

2l7lclolojold|o]l2]0 i caveTmL  Fioep  154Hz fw o BLe(fish) XF2oi

|

217l¢ o‘o oldlol2l2 1 CRYSTHRL FiuTisR  iSKiz Bw 6 BLE XFE404
Z|lo3lolols|o|olo| % 32 EARTHMNG CcOMNTECT A4r724L
2lo|3|lo|lo|S|lojlo]4|® 2 HINGE cLiP AamMoig

g.f[&-fﬂ?

2lidlolololo|i|ld|l ol L SHIELD , VO LID A3BMALES
2ldlo|lolo|lo|dli] L]4 i STRESS STRIP, LETT TISLRA BAMGE2

Z|li|o]|lololojd|i]i|e k| STRESS erRIC RGHT, T4%, KB RIMILEI

2|ld|2|loclololdid]lils 4 sSHiELD , yeo Box A4M 770 A3MiLSA

3l 4|5]olo|lojdalolo]é i SeREw M« B s B2 57 B2 T 345

3l 4le]|lolojola|o|l=]d 4 serew My {0mm Gas Ba g TReTITE VCO SHIECD MTG iS/i—ﬂ?_
s|5|2|lo|lololdi|lole|s E | NuT M3 HEw TG @31 S
sls|zlejelojijofi o] 2 whsHER M3 FLAT RZ Opb-75  Aumu\S | MG O3S %olb- 132
szl |3|olojloli|lold]|e 4 WASHER M5 SPRIIG PTG 0345

3Bl5|leclololoji|o]2 t 051 HERwi TRECK Pies

2ls|le|lolololi|o|zld 4 Pird 49w Aoy Geonze  wH HeaD

3lel2|lolole|ldilo]olé 4 MIcEm TMSULATOR. MTG @3S

2le|S|ololo|dld]lo|3]] 4 LABEL  TEST Reforz |NSIDE A4-A267
Liolololololz|o]olS|l 3omm | SLEEVING 1-5mm siticon RuBdER 3x 10mm — TO COMR TOIS oxd REGULATR 85/5-173

| LERDS

Page 6.10




T496 Parts List
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