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T520 General Information

SECTION 1 GENERAL INFORMATION

1.1 INTRODUCTION

The T520 is a high performanece, synthesized mobile two way radio with a nominal
RF power output of 25 watts. It is intended for operation in the 66 to 88MHz
frequency range with channel spacing increments in multiples of 5kHz or 6.25kHz,
and transmitter deviation of up to +5kHz maximum. The standard set comes with
two channels.

Operation of the T520 is by hand held microphone and press-to-talk switch, plus
five front panel mounted controls: 'Volume', 'Squeleh', 'Channel Change', ‘Call’
and 'On/Off Switeh'. Visual indication of 'Channel Selected', 'Transmit’, 'Busy' and
'Call' (if Seleall or CTCSS is fitted) is by illuminated front panel display.

Provision is made for Selcall or CTCSS to be incorporated within the case of the
T520.

Two injection moulded plastic covers and the plastic front panel can be easily
removed to expose both sides of the printed circuit board for ease of servicing.

The T520 employs the dual modulus system of frequency synthesis. Channel
information is held on a plug-in diode matrix board which can be field

programmed with a pair of diagonal cutters.

The dual conversion receiver employs both diserete components and integrated
circuits. It also includes a signal-to-noise ratio operated squelch circuit. The
receiver delivers approximately 4 watts of audio power to a 4 ohm speaker.

The transmitter VCO provides about 40mW of frequency modulated RF drive to
the four stage broad band RF amplifier. An audio processor provides modulation
level control, deviation limiting and a transmit timer which returns the T520 to
receive after approximately one and a half minutes of transmission.

The T520 is light and ecompact and is supplied with a versatile mounting system to
allow easy installation in any vehicle. Mains operation is possible when the T520
is used with the T508 Power Supply.

The DC supply to the set must be negative earth and may be between 10.8 and 16
volts. The T520 is protected against reversal of the DC supply connections.
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1.2 SPECIFICATIONS

1.2.1 GENERAL

The performance figures given are typical figures, unless otherwise indicated, for
equipment tuned with the maximum switching band and operating at standard
room temperature (22°C to 28°C).

Two versions of the T520 are available (Wide Band and Narrow Band) and separate
performance figures are provided for several parameters.

Where applicable, the test methods used to obtain the following performance
figures are those deseribed in the UK Specification MPT1301.

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

. can be obtained from Tait Electronies Ltd.

Modulation System
Frequency Range

Channel Separation:

Narrow Band (T520C)
Wide Band (T520B)

Frequency Increment:

Versions /3, /5, /8
Version /2

Number Of Channels

Switching Range:

Receiver
Transmitter

Supply Voltage:
Operating Range
Standard Test Voltage
Polarity
Protection

Supply Current:

Receiver - Squelehed
Receiver - Full Audio
Transmitter

Antenna Cable Impedance

T/R Changeover Switching

Operating Temperature Range

Standard
Optional

Dimensions:

Length
Width
Height
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Frequency Modulation

66 to 88MHz

12.5kHz
25kHzZ or 30kHz

6.25kHz
5kHz

-

3MHz
3MHz

10.8 to 16V DC

13.8V DC

negative earth only
internal crowbar diode

150mA
700mA
4,0A

50 ohms

solid state

-10°C to +60°C

. -30°C to +60°C

225mm
150mm
45mm
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Weight

1.2.2 RECEIVER

Type

IF Amplifiers:

Frequencies

Bandwidth:
Narrow Band
Wide Band

Sensitivity
(12dB Sinad)

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

Narrow Band
Wide Band

Selectivity:
(adjacent channel)

Narrow Band
Wide Band

Spurious Response Attenuation
Intermodulation Response Attenuation

Spurious Emissions:

Conducted
Radiated (3-wavelength dipole)

Audio:
Output into internal 8 ohm speaker
Output into external 4 ohm speaker only
Distortion (at rated power)

Minimum Load Impedance

Audio Response (all versions)

Audio Bandwidth:
Versions /2, /3
Version /5
Version /8

Squelch:

Threshold
Hard Setting
Ratio

Page 1.3
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.e

1.2kg

dual conversion superhet

10.7MHz and 455kHz

7.5kHz
15kHz

-118dBm (0.28pV pd)

32dB
35dB

80dB
85dB

804B

75dB

-80dBm
-67dBm

2w
4w
3%

2 ohms

within +1dB, -3dB of a 6dB/octave
de-emphasis characteristic
(ref. 1kHz)

450Hz to 3kHz
300Hz to 3kHz
450Hz to 2.5kHz

-126dBm (0.11pV pd)/6dB Sinad
-115dBm (0.4pV pd)/25dB Sinad
704dB
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1.2.3 TRANSMITTER

Power Output
Transmit Timer
Frequency Stability

Mismatch Capability

Stability
Ruggedness

Spurious Emissions:

Conducted
Radiated (}-wavelength dipole)

Adjacent Channel Power:

Narrow Band (in 7.5kHz bandwidth)
Wide Band (in 15kHz bandwidth)

Modulation System

Deviation Response:
In limiting
Below limiting

Audio Bandwidth:
Versions /2 & /3
Version /5
Version /8

Frequencies above 3kHz

Deviation Limiting

Audio Input For Maximum Deviation
Audio Distortion

(Modulated at 1kHz to 60% of
maximum deviation)

Hum & Noise

(below +3kHz deviation)

1.2.4 FREQUENCY REFERENCE

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

Oscillator frequency:

For channel spacing at multiples of 6.25kHz

For channel spacing at multiples of 5kHz

Page 1.4

. 25W

1.5 minutes

(ref. 1.2.4)

. VSWR <5:1 (all phase angles)

2 minute transmit into infinite
VSWR (all phase angles)

-36dBm
-40dBm

70dB below carrier
80dB below carrier

Direct FM

. Within +0, -4dB of max system

deviation

Within +1, -3dB of 6dB/octave
pre-emphasis (ref. 1kHz)

500Hz to 3kHz
300Hz to 3kHz
500Hz to 2.5kHz

Greater than 25dB/octave roll off

+5kHz (peak) maximum
Adjustable to +5kHz

1mV p-p at 1kHz
2%

. 45dB

TE/9
TE/9 plus erystal oven

. 12,8MHz

10.24MHz
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1.3 VERSIONS

1. T520B/2 66-88MHz Frequency Range
IF Bandwidth 15kHz
Frequency Increments 5kHz
CTCSS Fitted

2. T520B/2X 66-88MHz Frequency Range
IF Bandwidth 15kHz
Frequency Increments 5kHz
No CTCSS Fitted

3. T520B/3 66-88MHz Frequency Range
IF Bandwidth 15kHz
Frequency Increments 6.25kHz
CTCSS Fitted

4, T520B/4 66-88MHz Frequency Range
IF Bandwidth 15kHz
Frequency Increments 6.25kHz
AT Response No. 2

5. T520B/5 66-88MHz Frequency Range
IF Bandwidth 15kHz
Frequency Increments 6.25kHz
AF Response No. 1

6. T520C/3 66-88MHz Frequency Range
IF Bandwidth 7.5kHz
Frequency Increments 6.25kHz

CTCSS Fitted

7. T520C/3X 66-88MHz Frequency Range
IF Bandwidth 7.5kHz
Frequency Increments 6.25kHz
No CTCSS Fitted

8. T520C/8 66-88MHz Frequency Range
IF Bandwidth 7.5kHz
Frequency Increments 6.25kHz

AT Response No. 2
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1.4 OPERATING INSTRUCTIONS

push in:on
push release:off

transmit indicator—

used for some push in: channel 2 .
tone call options push-release:channel1  squelch volume

channel busy indicutor/ !

selected channel

Figure 1 Front Panel Layout

To receive:

a)

b)

The front panel display will indicate which channel has been selected.

Turn the squeleh control clockwise until noise is heard, then turn it
anticlockwise 5° beyond the point at which the receiver quietens.

Note: Where CTCSS is used without a hook monitoring facility, it will be

necessary to view the 'Busy' indicator when setting the squelch.

To transmit:

a)
b)

e)

d)

Check that the channel is vacant before transmitting.
Close the press-to-talk switch before beginning to speak.

The T520 will automatically revert to receive after 1.5 minutes of
transmission. To continue transmitting, release, then close the

press-to-talk switch.

Always replace the microphone in the elip when not in use.
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SECTION 2 CIRCUIT OPERATION

Refer to the Block Diagram and Cireuit Diagrams at the rear of this manual.

2.1 SYNTHESIZER

The dual modulus synthesizer of the T520 features separate on-frequency VCOs
for receive and transmit. Each VCO consists of a J-FET Hartley oscillator
buffered by a dual gate MOSFET. The transmit VCO is frequency modulated by
the application of audio to the varicap diode D51.

A crystal provides a stable reference frequency of 12.8MHz which is divided down
to 6.25kHz and fed to one input of a phase comparator within IC8. For
applications which require high frequency stability over a wide temperature
range, a crystal heater is added. The crystal and heater are mounted on the LED
board. Alternatively, a 10.24MHz crystal is used to give a 5kHz reference where
channel spacing in multiples of 5kHz is required.

The VCO frequency is divided by the 40/41 prescaler, IC9, and then further
divided within IC8 to provide the other input to the phase comparator. The
division ratio in IC8, and hence the channel frequency, is determined by the diode
matrix board.

The phase comparator output (pins 7 & 8 of IC8) is fed to the speedup circuit
(Q27, Q28) and the loop filter (R181, C177, R183, C178, R186), and then to either
R187, C185 and D35 for receive, or R227, C226 and D50 for transmit.

2.2 RECEIVER

The RF signal from the PIN switeh is amplified by Q15 and fed to the balanced
mixer (Q16, Q17) via a triple tuned circuit. 10mW from the VCO is fed in
antiphase to the gates of the two mixer J-FETs.

The IF output from the mixer passes through the 10.7MHz crystal filter and is
amplified by Q18 before being fed to ICT7.

IC7 provides the following functions: IF conversion from 10.7MHz to 455kHz with
external erystal X1 (CF1 sets the 455kHz IF bandwidth); amplitude limiting;
quadrature detection with CD1; and squelch. Q19 provides additional limiting
gain.

Audio from pin 9 of ICT7 is de-emphasised by R68 and C55 and is fed through the
audio processor (see Section 2.4.2) to the audio output amplifier, IC4a.

2.3 SQUELCH

An input signal to the squeleh circuit is obtained from the audio output of IC7 via
RV149. This signal has a noise level which is inversely related to the level of an
RF signal at the receiver input.

An op-amp within IC7 is used in a band pass filter configuration to select and

amplify noise frequencies above the audio band. The centre frequency is
approximately 8kHz in the wide band T520 and 4.5kHz in the narrow band T520.

This signal is rectified by Q20 to give a positive going DC voltage which is an
inverse function of the RF signal strength.
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This DC voltage is then fed to a threshold detector within IC7, in such a way that
pin 14 of IC7 is high in the presence of noise and low in the absence of noise. The
threshold point ocecurs at approximately 0.7 volts.

The switching signal from the threshold detector is then inverted by Q7. C17 and
R26 provide an extended tail time (to prevent squelch closure during rapid fades)
while maintaining a fast opening time. C17 may be removed to reduce the
squelch tail time.

Q6 drives the squeleh element, which is part of the audio processor, and the 'Busy'
LED.

2.4 TRANSMITTER

2.4.1 RF STAGES

The 40mW output of the frequency modulated VCO is amplified to a level of 25
watts by a 4 stage broad band amplifier (Q39, Q40, Q41 & Q47). High level RF
then passes via the PIN diode aerial changeover switech through the low pass filter
to the aerial connector.

The transmit power output is set at 25 watts by RV256 which controls the
collector voltage of Q40, and hence the gain of the broad band amplifier. The
circuit utilises a power detector (D61) and a feed back loop to hold the
transmitter power to 25 watts under conditions of varying supply voltage.

The current sense transistor (Q46) can also reduce the gain of the broadband RF
amplifier to limit dissipation in the driver transistor (Q41) under conditions of
severe antenna mismatch.

Transistor Q43 prevents the transmitter turning on when the synthesizer is out of
lock. - .

2.4.2 AUDIO PROCESSOR

Transistor Q10 provides microphone preamplification while IC2 provides the
necessary gain limiting and filter functions for the audio signal. An automatic
level control (ALC) function is performed by detector Q11 and shunt elements
D15 and D16. The analogue switches within IC3 allow either transmit or receive
audio to be directed through the audio processor. Connection points for CTCSS or
Selcall options are shown on the Circuit Diagram.

2.5 POWER SUPPLY

2.5.1 GENERAL

Note: The T520 is suitable for negative earth applications only.

The unit is protected by a crowbar diode (D1) which will blow the fuse if the
supply is reverse connected.

DC is connected to the audio output IC and the transmitter final, driver, and
power turn-down stages whenever the T520 is connected to a supply.
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2.5.2 CONTINUOUS SUPPLIES

DC from the on/off switeh supplies the audio output IC enable and the short
cireuit protected 9 volt regulator. A continuous 9 volts is applied to the audio
processor and synthesizer.

2.5.3 RECEIVE

When the PTT switch is open, IC1 turns Q5 on and Q4 off, enabling the following
circuits:

that part of the diode matrix board containing receive channel information
receive VCO

receiver

squelch control

IC3b

receive diode in the aerial switch.

2.5.4 TRANSMIT

When the PTT switch is closed, IC1 turns Q4 on and Q5 off, enabling the
following circuits:

that part of the diode matrix board containing transmit channel information
transmit VCO

low power transmitter stages

IC3a and IC3d

transmit diode in the aerial switeh

Closing the PTT switch also initiates a timer circuit around IC1 which will return
the T520 to receive after 1.5 minutes of transmission.

2.5.5 FREQUENCY INFORMATION

The diode matrix board has four rows of diodes. A row is selected by D44 to D47
and R216 to R219, according to the channel switch position and whether the T520
is in the receive or transmit mode. The channel frequency is selected by
removing diodes as described in Table 1 such that the correct pattern of '0's and
'I's is presented to ICS.
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SECTION 3 ANCILLARY EQUIPMENT

3.1 T508 POWER SUPPLY

The T508 Power Supply will allow operation of a T500 Series two way radio from a
230V (nominal) 50Hz or a 115V (nominal) 60Hz mains supply (specify voltage when

ordering):
Type Numbers:

115V Supply . T508/115
230V Supply . T508

The T508 is an attractively styled unit which matches the T500 Series two way
radios. The radio can be mounted on the T508 to give a compact desk top
installation, or they can be separately wall mounted to save desk space.

The T508 provides a 13.8V DC 6.5A (intermittent) regulated supply for the T500
Series two way radios and incorporates current limiting and thermal protection.

3.2 T220/2 REMOTE SPEAKER ASSEMBLY

The T220/2 remote speaker assembly may be used with the T520. It comprises a

heavy duty 3 watt speaker mounted in a rugged enclosure which pivots on its
mounting bracket. The 3.5 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.

3.3 TA-500/2 TONE

The TA-500/2 Tone is a two tone signalling unit which allows a T500 Series two
way radio to be selectively called by a suitably equipped base radio, and also to
selectively call one other two way radio.

The TA-500/2 Tone is programmed for one transmit code and one receive code
from a total of 200 possible codes and is mounted within a T500 Series two way
radio.

For further details refer to the Telcall System Service Manual (TM-Teleall).

3.4 TA-1018

The TA-101S is a two tone signalling unit which allows a T500 Series two way
radio to be selectively called by a suitably equipped radio, and also to selectively
call other radios on the same RF channel.

The TA-101S is programmed for one receive code, and 200 transmit codes are
selectable via a keyboard.

The TA-101S is mounted externally to a T500 Series two way radio with an
interfacing cable.

For further details refer to the Telcall System Service Manual (TM-Teleall).
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3.5 TA-500/5 TONE

The TA-500/5 Tone is a five tone signalling unit which allows a T500 Series two
way radio to be selectively called by a suitably equipped radio, and also to
selectively call another radio and/or transmit status information.

The TA-500/5 Tone is programmed for one receive code and two transmit codes
from 100,000 possible codes, and is mounted within a T500 Series two way radio.

For further details refer to the TA-500/5 Tone Service Manual.

3.6 TA-500/CTCSS

3.6.1 INTRODUCTION

The TA-500/CTCSS unit is a plug-in option and requires no wiring to install. It
will encode and decode CTCSS tone frequencies within the range 67Hz to 250.3Hz
with separate adjustment for each channel. Hook switch monitoring and transmit
inhibit on 'Busy’' may be field selected.

The unit ean be plugged into the T520 two way radio PCB using plug and sockets A

and B. The metal pillar enables the unit to be bolted to the two way radio PCB,
preventing it from becoming detached due to vibration, ete.

3.6.2 SPECIFICATIONS

Details of test methods and conditions which apply for Type Approval testing ean
be obtained from Tait Electronies Ltd.

Fully Tunable .. over all Group A & B frequencies
Encode Stability .. +0.125% typical
Temperature Range -30°C to +60°C +0.5% maximum

Supply Voltage = 8.1V to 9.9V DC

Opening Sinad .. 4dB typical
6dB maximum

Opening Time (Sinad >20dB) .. 130ms typical
250ms maximum

Encoded Tone Distortion

At 67Hz « 3.5% typical

At 250Hz . 1,0% typical

Maximum All Frequencies . 10%
Decoder Bandwidth .. 8Hz typical

Over temperature -30°C to +60°C and
supply voltage 8V1 to 9V9 .. Accept >5Hz
Reject >9Hz

The TA-500/CTCSS may be used with interleaved tone frequencies by changing

R423 to 1M ohm (1% +50ppm MF) and R430 to 270K. This reduces the decode
bandwidth to 3Hz typical, and increases opening time to 190ms typical.
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3.6.3 CIRCUIT DESCRIPTION

Refer to Circuit Diagram A2C500 at the rear of this Manual.

Receiver audio is AC coupled to the unit via C405. IC401b then amplifies and
buffers the signal, DC bias being provided by R407. The receiver audio is then
filtered by a 3 pole low pass filter (centred around IC401d) to remove audio
frequencies over 300Hz, The signal is then amplified until the waveform is hard
clipped by limiter IC401c. The filtered and limited signal is then applied to the
detect filter.

The detect filter consists of the four amplifiers found in IC402 and their
associated components. The centre frequency is determined by the gain of 1C4024
which is set by either RV428 or RV429 depending upon which transmission gate,
IC404a or 1C4044, is on.

The detect filter is DC biased from the half rail voltage source based around
IC401a.

The outputs of the detect filter (both DC and AC components) are attenuated by
R445 and R446. The resultant level is then compared against half rail voltage by
IC403a. A negative switching pulse at IC403a will then result for the period that
the AC waveform at the output of the detect filter is greater than Vref (1-y)/y,
where y = R446/(R446 & R445) and Vref = ¥ reg.

A small amount of hysteresis in the comparator prevents 'chatter’ and ensures a
minimum output pulse width from the comparator,

R446 and R445 are 1% metal film resistors chosen to give a detect pulse from the
output of the comparator when the incoming CTCSS tone is within the 3dB
bandwidth of the detect filter. The output of the comparator, IC403a, is of the
open collector type and so a 100k pull up resistor is required. C418 provides a
fall-out time to prevent squelch 'chatter' in fading situations. 1C403d buffers the
comparator output and compares it against half rail. At the output of 1C403d,
R457 and C419 provide an acquisition time to prevent detection on spurious
transitions of 1C403a due to noise and transient shifts in the detect filter.

The detect time for the whole TA-500/CTCSS is dependent therefore on the rise
time of the detect filter and acquisition time of the detect comparators. IC403c
buffers R457 and C419 to provide a detect output. The detect output is then wire
OR'd with the hang up deteect circuit (when link is fitted) and inverted via Q405 to
control the radio squelch.

The detect signal of IC403c pin 14 also prevents transmit inhibit (when D407 is
fitted) when attempting to access a repeater just vacated by another user
belonging to the same CTCSS tone group. Note that where hook switch
monitoring is required, Tx inhibit is not necessary. Therefore the link should be
fitted and D407 removed.

Where no hookswitch monitoring is allowed and Tx inhibit is required, the link
must be removed and D407 fitted.

The hook switeh function is integral with the PTT line on T500 Series two way
radios (in common with the Tait T190 Series mobiles). On hook is detected by
Q403 sensing the path to ground via the 12k ohm resistor fitted in the microphone.

When transmitting, the TA-500/CTCSS unit is made to oscillate by feeding the
output of the detect filter back to the limiter input stage via IC404c transmission
gate. Any noise present in the detect filter when IC404c is turned on causes
transients in the limiter output. This makes the detect filter 'ring' at its tuned
frequency. Positive feedback maintains the osecillation.
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The rise time of the filter is constant for all tuned frequencies (due to variable Q
factor) and would be about 60-80ms were R430 not used. During encoding, IC404b
transmission gate turns on and shunts R423 with R430.

Varying R423 only affects the Q of the circuit and not the tuned frequency or
gain. Hence, upon transmit, the Q of the detect filter is halved and so the rise
time of the output is halved to 30-40ms. If the detect bandwidth of the
TA-500/CTCSS is required to be lower, then R423 may be inereased, resulting in a
higher Q. A better noise performance will also result, but at the cost of increased
detect time.

During encoding, Q401 is turned on to prevent noise from the radio feeding
through to the limiter input and so causing a frequency jitter on the encode tone.

The encode tone is fed to the radio transmitter circuitry via C417 and RV447.
RV447 is used to set up transmitter deviation.

3.6.4 ADJUSTMENTS

1. Set the CTCSS tone frequencies by connecting a counter to the 'tone output'
(blue) wire (A5 of T520). Close the press-to-talk switch for the tone to be
encoded. Adjust the appropriate potentiometer (RV429, Channel 1; RV428,

Channel 2).

Note 1: For sets with CTCSS requirements for only one of two used channels, see
Section 3.6.6 '"Modifications To TA-500/CTCSS'.

Note 2: For accurate CTCSS tone adjustment, it is recommended that either a
rate multiplier be used with the counter, or alternatively that the output
be compared with a known frequency source on an oscilloscope, using the
Lissajous Figures Method.

2. Modulation levels (refer also to Section 5.7.2 Modulation Adjustment)

(a) Adjust RV447 to set the CTCSS tone deviation between +500Hz and

+1kHz. For a +5kHz system deviation, the recommended CTCSS

deviation is +750Hz. For a *2.5kHz system, the CTCSS deviation may
need to be greater than ¥ of 750Hz for acceptable reliability.

(b) Reset the transmitter deviation in accordance with Section 5.7.2 of this

Service Manual so that the full rated system deviation (+5kHz or
+2.5kHz) is not exceeded when both normal and CTCSS modulation are

present,

3.6.5 TESTING

If retrofitting a TA-500/CTCSS unit into a T520, the following tests should be
carried out:

1. Set the squelch control fully elockwise.
Earth the microphone button to check the hook switeh operation.

Ensure that the receiver reverts to a muted condition with the microphone
button earthed, and unmutes when the microphone button is not earthed.

2. Set the squelch control to normal muted condition.
Connect an RF signal generator to the aerial input connector at an output of
~-107dBm.
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Modulate with the correet CTCSS tone for that particular channel and
-deviated +500Hz.

Apply the signal from signal generator.
Ensure that the receiver unmutes while the signal is present.

3. (a) Disconneect the signal generator & replace it with an RF load.
Rotate the squelch control until the 'Busy' LED is illuminated.
Close the press-to-talk switeh.

Ensure that the transmitter does not come on or the Tx LED illuminate,
indicating that Tx inhibit is operational.

(b) Insert reverse protection between the signal generator and the two way
" radio (see Section 5.4.1, item 15).

With the unit detecting tone and 'Busy' lamp lit, press the PTT.
Check that the two way radio Tx lamp illuminates.

3.6.6 MODIFICATIONS TO TA-500/CTCSS

After testing:
If the hook switeh monitoring is not required - cut the disable wire link.
If the Tx inhibit is not required -~ cut D407,

Where a 2 channel requirement with only one channel CTCSS control arises, a
1N 4148 diode must be soldered between IC402d pin 12 (diode anode) and 1C404a/d
pin 12 (no tone on channel 2), or, pin 13 ( no tone on channel 1). This will:

(a) prevent an encode tone being produced on Transmit;

and
(b) there will be no mute control from the CTCSS unit on Receive.

To allow Tx inhibit on the non-CTCSS channel - cut D406; but note that on the

CTCSS channel the user can no longer access the repeater on the squelch tail of
the same group CTCSS mobile.

3.7 TA-500/MEM

The TA-500/MEM is a replacement, plug-in memory unit complete with all diodes.

3.8 TA-500/CRDL

The TA-500/CRDL is a mounting cradle supplied with miecrophone eclip and
mounting serews to mount T500 Series two way radios.

3.9 TA-500/RC

The TA-500/RC is a rugged cradle affording a higher level of environmental and
mounting security than the standard cradle. It is available in either black or
white and eomes complete with mounting screws and cradle unlocking key.

3.10 TA-500/10/40 MULTICHANNEL

The TA-500/10 or /40 is an add-on kit which converts a T500 Series two way radio
to 10 or 40 channel operation. Compatibility is maintained with all other Tait
T500 accessories.
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An Erasable Programmable Read Only Memory (EPROM) is used to store channel
and CTCSS data. The EPROM is field programmable using a Tait T601
Programmer,

For further details refer to TI-292A.

3.11 TA-500MC/CTCSS

The TA-500MC/CTCSS is a high performance CTCSS encoder/decoder for use
with T500 Series radios equipped with a TA-500/10/40 multichannel conversion
kit. It will encode and decode all 37 standard tones from groups A, B & C,
permitting the use of all 37 tones on one repeater. Encode and decode tones may
be the same or different on each radio channel programmed. No tone on transmit
and no CTCSS mute on receive may also be programmed on any radio channel.

Hook switch monitoring is also programmable on any channel. Transmit inhibit on
busy is fitted as standard.

For further details refer to TI-292A.
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SECTION 4 INSTALLATION

CAUTION: The T520 is suitable for negative earth installation only.

lock clamp
~

cradle clip

Figure 2 T520 Mounting System

4.1 MOUNTING SYSTEM

4,1.1 STANDARD MOUNTING CRADLE

The T520 is supplied complete with a versatile mounting system. The mounting
hardware includes one bracket, two clamps, two clips, and an assortment of self
tapping screws. ‘

To detach the bracket, rotate each clamp % turn anticlockwise with a suitable
coin. The two clips which mesh into the speaker grill are now free to be removed
and refitted anywhere along the sides of the T520. The bracket can be attached
in any position above or below the T520.

4,1.2 RUGGED MOUNTING CRADLE

The rugged cradle kit includes the cradle assembly, 2 cradle clips, 2 plastic keys
and 4 self tapping screws.

To mount the T520 in the cradle, fasten the 2 cradle elips as indicated in Figure 3,
then slide the radio (heatsink first) into the cradle. The spring clips in the cradle
assembly will loek into the eradle clip grooves, holding the radio securely in place.
It can then be released only with the cradle unlocking key.
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Figure 3 T520 Rugged Mounting System

4.2 VEHICLE INSTALLATION

Consider the following when looking for a suitable mounting position:
If the speaker grill is obscured an external speaker will be necessary.
The aerial and power connectors protrude beyond the heatsink fins.
The versatility of the mounting system allows the T520 to be inelined and/or

moved back and forth once the bracket is mounted.

4.3 EXTERNAL SPEAKER

An external speaker may be necessary when the T520 is used is noisy conditions.
Use Tait speaker type T220/2, 3.5 ohms.

Mount the speaker as close to the operator as is practicable.

Connect the speaker cable to the T520 4 way connector socket as shown in
Figure 4.

The T520 speaker can be disconnected internally or may remain connected
provided that the impedance presented to the audio output stage does not fall
below 2 ohms.
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44 DCSUPPLY

ext. speaker
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Figure 4 T520 Power Socket

The pins for the four way connector should be attached to the wires using an
appropriate erimping tool.

Take both the positive (red) and the negative (black) from the 4 way socket
directly to the vehicle battery (see Figure 4).

Fit an in-line fuse in the positive cable close to the battery. The fuse rating is 10
amps.

4.5 AERIAL

4,5.1 GENERAL

A quarter wave whip will be suitable for many applications, but consider a bottom
loaded 2.5dB gain aerial or a centre loaded 3.5dB gain aerial where better
coverage is required or when the aerial is fender mounted.

Note: The use of gain aerials is prohibited in some countries. The Tait agent can
advise.

Mount the aerial in the centre of the vehicle roof where possible.
Use 50 ohm coax, eg. RG58 or URT6.

Use the connector supplied to connect the aerial to the T520. Otherwise use
a similar good quality UHF connector such as a Greenpar GE 40001, plus GE
40008 (see Figure 5).

Tune the aerial by connecting a VSWR indicator or a thru-line wattmeter
(eg. Bird 43) between the T520 and aerial cable.

4.5.2 AERIAL CONNECTOR

Remove the coupling nut from the body of the connector and place it over
the cable.

Prepare the cable, with the braid folded back over the outer sheath, to the
dimensions given in Figure 5.

Screw the body sub-assembly onto the cable so that the braid is visible
through the two holes made accessible by removal of the coupling nut.

Solder the braid to the body sub-assembly via the two holes in the centre,
then solder the centre conductor to the centre contact.

Scerew the coupling nut forward over the body sub-assembly.
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OR OR 7¢ [ABLE
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Figure 5 Aerial Connector Assembly

4.6 MICROPHONE CLIP

The mic. elip must be earthed (to riegative) if the CTCSS hook monitoring facility
is required.

Ensure that the mic clip is mounted in a position where the PTT switch can not be
inadvertantly jammed on.

Refer to Section 1.4 for operating instructions.

Page 4.4




T520 Servicing

SECTION 5 SERVICING

5.1 GENERAL

5.1.1 NOTES

If further information is required about the T520 or this Manual, it may be
obtained from Tait Electronies Ltd or accredited agents. When requesting this
information, please quote either the equipment type number (eg. T520C/3), or
serial number (found adjacent to the aerial connector 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-520, Issue B.

CAUTION: CLEANING

This is a plastic based product with a secondary finish on the outer case. Use a
cloth dampened with warm, soapy water to clean. If solvent cleaners are to be
used for stubborn stains, test first on a part of the set normally out of sight.

CAUTION: AERIAL LOADING

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', ete.

5.1.2 TECHNICAL INSTRUCTIONS

From time to time 'Technical Instructions' (TI's) are issued by Tait Electronics
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 serews are the preferred standard on all Tait manufactured equipment.
The very real advantages of this type of screw will not be realised unless the

correct serewdrivers are used by servicing personnel.

Posidriv No 1 screwdrivers will fit the posidriv serews used in the T520. Philips
cross-head screwdrivers are not satisfactory for use on these screws.
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5.2.2 DISASSEMBLY INSTRUCTIONS

BOTTOM COVER

S
D
AT
"
L

<
HE ATSINK 2
-3
Y
oi“"

TOP COVER

Figure 6 T520 Exploded View

Note 1: To carry out alignment procedures it is necessary to remove only the
bottom cover as given in 5.2.2.1 below.

Note 2: To assist in separating the top and bottom covers, a thin plastic strip
(such as a plastic rule) may be inserted between the covers and used as a
lever.

5.2.2.1 To Gain Access To The Component Side Of The PCB

Place the T520 upside down on the bench.
Remove the 2 bottom cover retaining screws.
Gently lift the front end of the bottom cover until it clears the front panel.

Pull the cover forward to disengage the four small plastic lugs at the rear of
the bottom cover.

Lift away the bottom cover.

5.2.2.2 To Gain Access To The Track Side Of The PCB

Remove the bottom cover as in 5.2.2.1 above.
Turn the T520 over on the bench.
Gently raise the front end of the top cover until it clears the front panel.

Pull the cover forward to disengage the 4 lugs at the rear of the cover.
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5.2.2.3 To Remove The Front Panel

Remove the bottom and top covers as instructed above.

Slide the front panel forward.

It is not necessary to remove the knobs, they may be left in situ.

5.2.2.4 To Gain Access To The PA Components

To gain access to the PA; remove the shield cover from its position forward
of the heatsink.

5.2.2.5 Speaker Removal/Refitting

The speaker in the T520 is held in place with four "push-on fix" spring clips
(IPN 357-00010-09, Spire No. SFP 3253) which may cause problems when the
speaker is removed.

To remove the speaker, cut the spring elips off the plastic locating pegs
with wire cutters. Do not attempt to prise off the spring clips as this will
damage the pegs.

Fit four new clips when refitting the speaker.

5.2.3 VCO CAN

CAUTION: When loosening or tightening the 4 retaining serews of the VCO can,
support the can from the component side as undue pressure on the
PCB may fracture some of the chip capacitors.

5.2.4 REASSEMBLY

Note: If the PCB has been removed, it must be refitted hard up against the
heatsink along its entire length, as shown in Figure 7.

MEAT S/INK MEAT S/NK
%:“{HHQMHH[ R

a:‘: ;}6 p

7500 PCB rsoo PCA

TAHIS or 7
pady Na"///s

Figure 7 Fitting The Heatsink
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Reassembly is earried out in the reverse order of the above.

Replace the PA shield.

Slide on the front panel, taking care to guide the four LEDs into their
respective channels in the plastic moulding.

Press the microphone cord into its retaining slot.

Fit the top cover:

With the top cover at an angle of about 20°, slide the 4 plastic lugs at
the rear of the cover into their respective slots in the heatsink.

Gently press the cover into position, taking care not to damage the 4
lugs. Ensure that the rim of the front panel fits into the groove round
the front of the top cover.

Fit the bottom cover:
Invert the T520

With the bottom cover at an angle of about 20°, slide the 4 plastic lugs
into their respective slots in the heat sink.

Gently press the cover into position taking care not to damage the 4
lugs. Ensure that the rim of the front panel fits into the groove round
the front of the bottom cover.

While fitting the bottom cover, check that the right hand retaining
screw pillar slides into the hole in the LED PCB.

PA - SPECIAL INSTRUCTIONS

CAUTION: As the location of certain components in the PA is critical to

5.2.5.

performance, it is important that any components removed or
disturbed be refitted in exactly the same location.

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 compound.

Screw the transistor tightly to the heatsink then solder the tabs.

CAUTION: Do not solder the tabs before tightening the screws or nut, as this

5.2.5.

will fracture the device.

2 To Remove 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 screwdriver.
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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 eollector 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 circuit 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 wiek.
Loosen the individual leads from the printed track.
Withdraw the component from the top of the PCB.

Because of the delicate nature of the printed track, the use of solder suckers is
not recommended.

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 CRYSTAL FILTER REPLACEMENT

Should it become necessary to replace the crystal filter, both cans should be
replaced together as the new parts are supplied as matched pairs. Observe
polarity when fitting.

5.3.4 CHIP COMPONENT REMOVAL/REPLACEMENT

Note: The temgerature of the soldering iron must be maintained at 320-370°C
(600-700°F) and a low temperature solder should be used.

5.3.4.1 Component Removal

1, Place the soldering iron tip directly on the component in order to melt the
solder and glue as shown in Figure 8. Remove the component with tweezers

or long nose pliers.
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2. Completely remove the old solder from the PCB, using a solder wick.
Application of a small amount of flux will greatly aid in the removal of old
solder. The use of 'solder suckers' is not recommended.

CHIP COMPONENT —-/

5.3.4.2 Replacement

1. After a component has been removed and the PCB pattern cleaned, apply a
small amount of solder on the PC pattern and allow to cool, as shown in

Figure 9.

COPPER TRALK7

2. Insert the new components and apply the soldering iron tip to the PC pattern
as shown in Figure 10 (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 the PCB pattern paths. High soldering iron temperatures
can cause component damage. Do not apply the soldering iron tip to
the new component during installation.

NEW CHIP COMPONENT CHIP COMPONEAST

sobeR BEAD

A R R S SR S A SR v S It e Bae s et
SR SNSRI | St Ly L), (RN SRS Rk S WA s S R e L i)

CHIP COMPONENT SOLDERED
N PosITON

5.3.5 INTER BOARD CONNECTIONS

To assist circuit tracing, all plugs and connections are shown on the outer edge of
the Circuit Diagram, where the 'Function' is shown.
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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 50 ohm, 30 watts FSD usable to 100MHz with 5 & 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. VHF signal generator. Good quality FM 50 ohm. Useable from 0.1pV

(-127dBm) to 200mV (0dBm) pd. (eg. HP 8640B).

8. VHF frequency counter accurate to within 2ppm.

9. 10.7MHz Crystal marker

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

11. Tone Box: Audio amplifier, with about 1.5 watts output, to drive a small
speaker which can be coupled to the T520 microphone. An
adaptor should be made wheh will hold the speaker and
mierophone close together.

12. AC millivoltmeter

13. Calibrated oscilloscope

14. Speaker 4 ohm voice coil

15. RF power attenuator 50 ohm, total attenuation 50dB
(eg. Weinschel 40-20-33 30dB 150W, plus Coline 1200 85 20dB
1W)

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

5.4.2 TUNING HINTS

1. Diagram 1 shows the test set-up for receiver and transmitter alignment.

2. For accurate tuning, the test cable connecting the signal generator or power

meter to the T520 should be as short as practical and fitted with a 'mating’
UHF connector. Do not use adaptors, 'sniffer' couplings, ete, which
introduce changes to cable impedance and errors in test results.

3. Non-metallic tuning tools must be used for the alignment of all coil slugs to

avoid the tuning errors introduced by the use of metallie tools. Tuning tools
need to be of correct size to avoid the damage to slugs which results from
the use of incorreet tuning tools.
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Tuning tool WT 11 (Tait IPN 9360112) is suitable for adjusting trimming
capacitors.

4, 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 piek-up which may
affect the reading.

5. The front panel 'on/off' switch removes power from the regulated supplies
only. The RF power amplifier, the audio output IC and the DC hash filter
are not controlled by this switeh.

6. Check for obvious mechanical faults in the printed circuit board, controls,
mierophone ete.

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

5.4.3 66-7TTMHz OPERATION - LOW PASS FILTER

To maintain filter attenuation of harmonic frequencies at the bottom end of
the band, remove C292 and add L86 in series with C293.

L86 is a horizontal airwound coil (1.5T/2.5mm, 0.8mm, IPN 052-08125-15), and in

boards after Issue F it can be connected in circuit by cutting the tracks joining
C292 and L84 to C293.

5.4.4 CHANNEL PROGRAMMING

5.4.4.1 Reference Frequency Selection

For 12.5kHz or 25kHz channel spacing use a 6.25kHz reference (12.8MHz crystal).
For 30kHz channel spacing use a 5kHz reference (10.24MHz crystal).

Note: A 1p8 capacitor must be fitted in parallel with the 10.24MHz crystal.

5.4.4.2 Programming

Note: VCO operation is restricted to a 3MHz switching range within the band
covering 66 to 88MHz. Do not programme frequencies outside these
limits.

The switching range is defined by the minimum change in frequency for
loop voltages between 1.75 and 6.5 volts; ie, 3MHz at the bottom of the
band.

For single channel applications, channel 2 should be programmed to the
same frequencies as channel 1.

The programming of each of the two transmit and receive channels is

accomplished by clipping diodes from each of the columns of diodes as required
(see Figure 11).
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A cut diode allows IC8 input to
go high and adds the frequency
increment.

A connected diode pulls IC8 input
low and deletes the frequency
increment.

Figure 11

Table 1 shows how, when starting with A0, each successive diode influences the
synthesizer frequency by a multiple of 6.25kHz (or 5kHz) in an ascending binary

sequence. (Note the discontinuity between A5 and NO0.)

When a diode is clipped its corresponding
frequency is added to the VCO frequency.

Table 1
Frequency Increment Code
! socker |
6.25kHz Ref. 5kHz Ref. , 0000000000
) ' o8 ‘
128MHz 102.4MHz N9 20 440 440 4
64MHz 51.2MHz N8 17 44D -10©) 4O |
32MHz 25.6MHz N7 1% 9]
16MHz 12.8MHz N6 7 :S
8MHz 6.4MHz N5 1t e -:8 ::8
4MHz 3.2MHz N4 'S 4eC) 4O
2MHz 1.6MHz N3 e -0 -:8 440
1MHz 800kHz N2 3 D) E% _-:8 46
500kHz 400kHz N1 17 46
250kHz 200kHz No !
200kHz 160kHz A5 1o % -:8 :8
100kHz 80kHz A4 s
50kHz 40kHz A3 -:8 :%
25kHz 20kHz A2 22 '4€)
12.5kHz 10kHz Al > 40 --8 -
6.25kHz 5kHz A0 23 44E) ..:8 406 46
~N -« N
x X X
- - o

—LITX1

plug
CH1 TCHZ; ‘CH1V CH2
transmit receive

(Viewed from component
side of diode board.)

The following examples show a simple method of calculating the correct diode

programme,
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Example 1
Tx frequency = 81,18MHz, 30kHz channel spacing
VCO frequency: 81.18
subtract 51.20 cut diode N8
29.98
subtract 25.60 cut diode N7
4.38
subtract 3.20 cut diode N4
In each case subtract 118
the largest value from subtract 0.80 cut diode N2
Table 1 which yields a 0.38
positive result. 0.20 cut diode N0
0.18
Continue the process 0.16 cut diode A5
until zero is reached 0.02
0.02 cut diode A2
0.00

To check: The sum of the extracted values should equal the required VCO

frequency.
N8 + N7 + N4 + N2 + NO + A5 + A2 = VCO
51.2+25.6+ 3.2+ 0.8 + 0.2+ 0.16 + 0.02 = 81.18

Example 2

Rx frequency = 85.875, 25kHz channel spacing. The receiver has a 10.7MHz IF
and is high side injection.

fvco = frx + 10.7MHz = 96.575

VCO frequency:  96.575

subtract 64.000 cut diode N8
32575

subtract 32.000 cut diode N7
~0.575

subtract 0.500 cut diode N1
Q075

subtract 0.050 cut diode A3
0.025

subtract 0.025 cut diode A2
0.000

In each case subtract the largest value from Table 1 which yields a positive result.
Continue the process until zero is reached.

Check:
N8 + N7+ N1+ A3 + A2 = VCO
64+ 32+0.5+0,05+0,025 = 96.575

Once the correct diode programme has been calculated, remove the diode matrix
board from the T520 and elip diodes as required. Figure 11 shows where to cut
the diode leads, and Table 1 shows the diode position on the matrix board.

Replace the diode matrix board in the T520.
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5.5 VCO ALIGNMENT

Connect the T520 to a dummy RF load.
Ensure that a correctly programmed diode matrix PCB is fitted.
Connect 13.8 volts of the correct polarity.

Monitor the loop voltage (centre pin of TP2) with a high impedance
voltmeter (0-10 volt range).

5.5.1 SINGLE CHANNEL OPERATION

Receive Mode:
Adjust CV191 for 4 volts at TP2.

Transmit mode (PTT switeh closed):
Adjust CV232 for 4 volts at TP2.

5.5.2 DUAL CHANNEL OPERATION

Receive Mode:

Adjust CV191 so that when switching between channel 1 and channel 2, the
loop voltages are symmetrically placed around 4 volts, but within the limits
of 1.75 and 6.5 volts.

Transmit Mode:

Adjust CV232 so that when switching between channel 1 and channel 2 the
loop voltages are symmetrically placed around 4 volts, but within the limits
of 1.75 and 6.5 volts.

Note: A loop voltage of 0V or 8V indicates the VCO is out of lock.

5.6 REFERENCE FREQUENCY ADJUSTMENT

The 6.25kHz (5.0kHz) reference frequency must be accurately set. This is
measured indirectly by monitoring the VCO frequency.

Connect a frequency counter to the VCO output (TP3).
Select channel 1.
Adjust L30 for the correct VCO frequency.

Repeat this measurement for receive and transmit on both channels to
verify the diode programming.

5.7 TRANSMITTER ADJUSTMENTS

5.7.1 ALIGNMENT

Note: In this and the following sections, measurements are given which differ for
wide band and narrow band sets. In these cases figures for wideband sets
are given first, followed by figures for narrowband sets in square brackets

{1
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Connect a power meter to the aerial socket.

Set RV256 (power control) fully clockwise (viewed from component side).
Close the PTT switeh,

Adjust CV254 for maximum power.

Adjust CV287 for maximum power (normally greater than 25 watts).

Note: For two channel operation, tune CV254 and CV287 for optimum
performance on both channels.

Adjust RV256 to reduce the output power to 25 watts or to reduce the power
by one watt in cases where the maximum power is less than 25 watts.

Check that the transmit current does not exceed 4.5 amps for 25 watts
output with 13.8 volts at the set.

5.7.2 MODULATION ADJUSTMENT

Connect the T520 antenna output through a 50dB power attenuator (see
section 5.4.1) to a modulation meter.

Short circuit C49 to disable the ALC cireuitry.

Connect the microphone to the tone box (see Section 5.4.1) or connect the
audio oscillator to the microphone pads on the PCB.

Apply a 1kHz sine wave to give ~40dBm (8mV rms) at the microphone pads.
Set the channel switch to the lowest frequency channel.
Set the modulation meter to read '-' deviation.

Close the PTT switch and adjust RV79 for approximately -5kHz [-2.5kHz]
deviation.

Reduce the audio input to obtain -3kHz [-1.5kHz] deviation, and then
increase it by 20dB.

Sweep the audio frequency 300Hz to 3kHz and find the frequency of
maximum '~ deviation.

Set RV79 to give -5kHz [-2.5kHz] deviation at this frequency.
Set the modulation meter to read '+ deviation.

Sweep the audio signal 300Hz to 3kHz and readjust RV79 if a peak exceeding
+5kHz [+2.5kHz) is found.

Set the channel switch for the other channel and check that +5kHz [+2,5kHz]
deviation is not exceeded for any modulation frequency.

Remove the short from C49,
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5.8 RECEIVER ALIGNMENT

Note 1: Use only a non-metallie tuning tool.
Note 2: The coil slugs must not protrude beyond the tops of the coil cans.
Maximum inductance oceurs when the slugs are flush with the tops of the

coil cans. Minimum inductance occurs when the slugs are tuned inwards
to the PCB.

Connect a signal generator modulated to *5kHz (wide band) [+2.5kHz]
(narrow band) at 1kHz AF.

Connect a Sinad meter across the speaker terminals.
Select the lowest frequency channel.
Increase the signal generator output until 12dB Sinad is reached.

Tune L16, L15, L14, L13, L12 and L11 for best Sinad while reducing the
signal generator output level to maintain approximately 12dB Sinad.

Note: The signal generator frequency must be accurately set (zero beat) when
tuning L16,

Repeat the above tuning.
Reduce the signal generator deviation to +3kHz [+1.5kHz].

Check that the signal generator output does not exceed -119dBm for 12dB
Sinad.

For a two channel application readjust L15, L14, L13, L12 and L11 for equal
sensitivity on both channels.

Note: Sensitivity will degrade towards -116dBm (worst case) as the channel
separation extends to 3MHz.

5.9 FAULT FINDING

5.9.1 GENERAL

During servicing it may be necessary to measure specifie 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 Cireuit Diagrams (shown in blue) a fault can be readily pin-
pointed.

5.9.2 RECEIVER PERFORMANCE TESTS

Carry out the following checks only after the alignment has been completed.

5.9.2.1 Squelch

(a) TO CHECK THE SQUELCH OPERATION

Connect a Sinad meter across the speaker terminals.
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5.9.2.
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Connect a VHF signal generator to the aerial input terminal.

Set the signal generator output level to zero and the modulation to +3kHz
[+1.5kHz] deviation at 1kHz.

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

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

TO CHECK THE SQUELCH RATIO

Set the signal generator output level to —i07dBm (1pVv), modulated to +5kHz
[+2.5kHz] deviation at 1kHz.

Replace the Sinad meter with a mV/meter across the speaker terminals.
Turn the squelch control fully anticlockwise.

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 'squelch ratio' and this should be at least 70dB.

2 To Check The Audio Output Level

5.9.2.

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

Connect a VHF signal generator to the aerial input socket, with the output
set to -107dBm (1uV) modulated to +5kHz [+2.5kHz] deviation at 1kHz.

Set the volume control to the onset of elipping.
The receiver output should exceed 3.7 volts across 4 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

Connect a Sinad meter across the speaker terminals.
Connect the signal generator to the aerial input terminal.
Set the signal generator accurately on the receive frequency.

Couple a 10.7MHz reference oscillator loosely into the receiver IF stage,
tune the signal generator for a zero beat, then uncouple the reference
oscillator.

Set the signal generator deviation to +3kHz [+1.5kHz] at 1kHz.

Note: It is important that the modulating frequency matches the notech of the

Sinad meter.
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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 -119dBm and is
typically -121dBm for single channel use or two channels separated by less

than 1MHz. As the channel separation extends towards 3MHz the Sinad
sensitivity will degrade towards -116dBm (worst case).

5.9.2.4 To Check The Signal+Noise To Noise Ratio

Set up the signal generator and mV/meter as in section 5.9.2.1 (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.

Switch 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
304dB [27dB] for single channel use or two channels separated by less than

1MHz. As the channel separation extends towards 4MHz, the signal+noise to
noise ratio will degrade towards 27dB [24dB].

5.9.2.5 To Check The Ultimate Signal to Noise Ratio

Note: A good quality low noise RF signal generator should be used for this check
(e.g. HP8640B or 8656).

Set the signal generator to give an 'on channel' signal, modulated to +5kHz
[+2.5kHz] with a 1kHz tone.

Set the signal generator output level to -47dBm.
Connect 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. (A low reading could be caused by a faulty IC7 or a noisy VCO.)

5.9.3 TRANSMITTER PERFORMANCE TESTS

5.9.3.1 Audio Processor

(a) TO CHECK THE LIMITER CIRCUIT.

Connect an oscilloscope to monitor the waveform at pin 14 of I1C2d.
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Provide an audio signal to the audio processor as in Section 5.7.2.
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.
(b) TO CHECK THE AUDIO ALC OPERATION
Set up the audio signal as described above (Section 5.7.2).
Set the oscilloscope to monitor the waveform at pin 1 of IC2a.
Connect an EVM to the junction of C49/R52.
Increase the output level of the signal generator to 10dB above the limiting
level [Section 5.9.3.1(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 increase or distort
significantly.

The EVM should show a 'positive DC' reading.

(¢) TO CHECK THE GAIN OF THE AUDIO PROCESSOR
Provide an audio signal to the audio processor as in Section 5.7.2.

Connect an RF power meter and a modulation meter via a 50dB attenuator
to the transmitter output terminal.

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

Set the frequency of the audio signal generator to 1kHz.
Check the deviation control (RV79) as in Section 5.7.2.

Slowly increase the output level of the audio signal generator until a
deviation of +3kHz [+1.5kHz] is reached.

Check that the mV/meter reads approximately 1mV rms.

Note: The audio processor gain must be checked at a level below that at which
the audio ALC or limiting are influencing the measurements.

5.9.3.2 Modulation Characteristies

(a) TO CHECK THE ABOVE LIMITING RESPONSE

Connect the T520 aerial output through a 50dB attenuator to a modulation
meter,

Provide an audio signal to the audio processor.
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Increase the audio signal generator output level to 20dB above the limiting
level [Section 5.9.3.1 (a)l.

Vary the frequency of the signal generator between 0.3 and 10kHz
Note the deviation on the modulation meter.
Between 450Hz and 3kHz the deviation should be within 4dB of maximum.

Above 3kHz the deviation should decrease in excess of 25dB/octave.

TO CHECK THE BELOW LIMITING RESPONSE

Decrease the audio signal generator output level to 10dB below the limiting
level [Section 5.9.3.1 (a)].

Vary the frequency of the audio signal generator between 0.3 and IOkHz.
Note the reading on the modulation meter.

From 450Hz to 3kHz the deviation should increase at the rate of 6dB/octave
(+1, -3dB relative to 1kHz).

Above 3kHz the deviation rate of decrease should be in excess of
25dB/octave.

5.9.3.3 To Check The RF Power Control Circuit

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

Ensure that the transmitter is correctly tuned (Section 5.7).
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 10.8 volts the RF power output should be more than 10 watts.

5.9.3.4 To Check The Transmission Timer

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

Check that the T520 reverts to ‘receive' after approximately 1.5 minutes of
transmission time (+15, -45 seconds).

The transmission time may be set accurately by changing the value of either
C16 (100uF) and/or R17 (1M).

To increase the transmission time increase the value of resistance or
capacitance as required.
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5.9.3.5 To Check The VCO Control Range

Plug a frequency counter onto the VCO test plug (TP2).
Short the middle pin on TP2 alternately to each of the outer pins of TP2,

The frequency shift should be more than 5MHz.
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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, circuit reference and IPN, along with a brief deseription of the part.

The parts list printed below is for all versions of the T520. Different versions
have different sub-groups. Check the version of your T520 (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 T520. 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. T520B/2:
B520 T520 PCB Assembly Parts
B520/V T520 Preformed Vertical Parts
C520/B Add With C520/BV For 15kHz Bandwidth
C520/BV T520 15kHz IFBW Vertical Parts
C520B/2 T520B Australia T/A Parts
C520/STD T520 Standard Audio Response Parts
B520/MECH T520 Mechanical Parts
B500/LED T500 Series LED/Xtal Assembly Parts
C500/5 Parts For 5kHz Channel Increments
B500/MISC T500 Cradle, Installation & Packing
B/TA-500/MEM T500 Series Diode Memory Parts

2. T520B/2X:
B520 T520 PCB Assembly Parts
B520/V T520 Preformed Vertical Parts
C520/B Add With C520/BV For 15kHz Bandwidth
C520/BV T520 15kHz IFBW Vertical Parts
C520B/2X Add To T520 For B/2X Version
C520/STD T520 Standard Audio Response Parts
B520/MECH T520 Mechanical Parts
B500/LED T500 Series LED/Xtal Assembly Parts
C500/5 Parts For 5kHz Channel Increments
B500/MISC T500 Cradle, Installation & Packing
B/TA-500/MEM T500 Series Diode Memory Parts

3. T520B/3:
B520 T520 PCB Assembly Parts
B520/V T520 Preformed Vertical Parts
C520/B Add With C520/BV For 15kHz Bandwidth
C520/BV T520 15kHz IFBW Vertical Parts
C520B/3 Add To T520 For B/3 Version
C520/STD T520 Standard Audio Response Parts
B520/MECH T520 Mechanical Parts
B500/LED T500 Series LED/Xtal Assembly Parts
C500/12.5 Parts For 12.5kHz Channel Inerements
B500/MISC T500 Cradle, Installation & Packing

B/TA-500/MEM

T500 Series Diode Memory Parts
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4.

5.

6.

1.

T520B/4:

T520B/5:

T520C/3:

T520C/3X:

B520
B520/V
C520/B
C520/BV
C520B/4
C520/AF1
B520/MECH
B500/LED
C500/12.5
B500/MISC
B/TA-500/MEM

B520
B520/V
C520/B
C520/BV
C520B/5
C520/AF1
B520/MECH
B500/LED
C500/12.5
B500/MISC
B/TA-500/MEM

B520

B520/V
C520/C
C520/CV
C520C/3
C520/STD
B520/MECH
B500/LED
C500/12.5
B500/MISC
B/TA-500/MEM
B/TA-500/NB

B520

B520/V
C520/C
C520/CV
C520C/3X
C520/STD
B520/MECH
B500/LED
C500/12.5
B500/MISC
B/TA-500/MEM
B/TA-500/NB

T520 Parts List

T520 PCB Assembly Parts

T520 Preformed Vertical Parts

Add With C520/BV For 15kHz Bandwidth
T520 15kHz IFBW Vertical Parts

Add To T520 For B/4 Version

Add To B520 For AF1 Response

T520 Mechanical Parts

T500 Series LED/Xtal Assembly Parts
Parts For 12.5kHz Channel Increments
T500 Cradle, Installation & Packing
T500 Series Diode Memory Parts

T520 PCB Assembly Parts

T520 Preformed Vertical Parts

Add With C520/BV For 15kHz Bandwidth
T520 15kHz IFBW Vertical Parts

Add To T520 For B/5 Version

Add To B520 For AF1 Response

T520 Mechanical Parts

T500 Series LED/Xtal Assembly Parts
Parts For 12.5kHz Channel Inerements
T500 Cradle, Installation & Packing
T500 Series Diode Memory Parts

T520 PCB Assembly Parts

T520 Preformed Vertical Parts

Add With C520/CV For 7.5kHz Bandwidth
T520 7.5kHz IFBW Vertical Parts

Add To T520 For C/3 Version

T520 Standard Audio Response Parts
T520 Mechanical Parts

T500 Series LED/Xtal Assembly Parts
Parts For 12.5kHz Channel Inecrements
T500 Cradle, Installation & Packing
T500 Series Diode Memory Parts
Noise Blanker

T520 PCB Assembly Parts

T520 Preformed Vertical Parts

Add With C520/CV For 7.5kHz Bandwidth
T520 7.5kHz IFBW Vertical Parts

Add To T520 For C/3X Version

T520 Standard Audio Response Parts
T520 Mechanical Parts

T500 Series LED/Xtal Assembly Parts
Parts For 12,5kHz Channel Increments
T500 Cradle, Installation & Packing
T500 Series Diode Memory Parts
Noise Blanker
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8. T520C/8:
B520 T520 PCB Assembly Parts
B520/V T520 Preformed Vertical Parts
C520/C Add With C520/CV For 7.5kHz Bandwidth
C520/CV T520 7.5kHz IFBW Vertical Parts
C520C/8 Add To T520 For C/8 Version
C520/AF2 Add To B520 For AF2 Response
B520/MECH T520 Mechanical Parts
B500/LED T500 Series LED/Xtal Assembly Parts
C500/12.5 Parts For 12.5kHz Channel Increments
B500/MISC T500 Cradle, Installation & Packing
B/TA-500/MEM T500 Series Diode Memory Parts
6.2 B520 T520 PCB ASSEMBLY BASIC PARTS
6.2.1 TRANSISTORS
INTERNAL PART NoO. FTY/gT DESCRIPTION REFERENCE CH/N
ACs12
ojololololol1lol & OI 2 BC 327 TrANSISTOR. 4, OS5
clololojolo]i]414 oﬂ i1 BCT4SB TRANGISTOR @i, Q2,07 @lo, 912, @20
Q27, Q29 Q31 043, @44
olololoioiol4ii4 BCSS7B _TRONSISTOR @6, Q11,025 Q26, 928
QBO, 32,035, Q46
cleololojocjol1]4 BD 136 TRANSIGTOR O3, @45
ololojojolol2lo BF247A TRANSISTOR Qle, @17
OloioloiQlolzlo BFE324  TRONSISTOR Q4is
olojojojolojaie ZN4427 TRANSISTOR Q@40
Qlololololoipl= MRFE 237 TRANSISTOR Qai
ojo|ojo|o|o|3|O 2N 6082 TRANSISTOR Q47
oloocloloio|>sl 4 BFO9RL  TRANSISTOR Q4]
oclojclololo| 3|4 ISKRIIR TREANGISTOR @34, 97
olololololo]3 4 MPS 3646 TRANSISTOR Q39
olojojololo|3=> TFi033 TRANSISTOR BB, Q@36
6.2.2 DIODES
oloijlololojiiilélo i SR2607 TDroDE D4 ]
clolijololo]i|2lo10 s iria44% DIODE D32, P44, DAS, D46, ‘DA7
ocojoldlolojoliiplsiOf 2 ums404 DioDE Ré2  PeR
ojlolilololo
ololdlojeloldis)iid 1 —gzx79'/c5vi ZENER. Dé4T
glolgiolojlolijo]1]3 i LED Tui24 VYELLOW L£65 mrTE. e
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6.2.3 INTEGRATED CIRCUITS

[«) 2lo|leolo|iiBl7iC i TR 4020 INT coT Tcéd

o 2lolojojilalaio i MLt 324 Tt _CeT Ic?

o 2lolojoldia]l 7|0 4 2357 INT _ ecoT Te 7

.

() 2lolojoliiajo| A0 A 400186 INT_coT Ted

(o] 2jo|lo|a|4|5]1710 i 4066 INT eeT Jec3

o 2lo|lolojdl 7)1 5T i |79 T et Ic®

(o) 2lololojil7]6lo i 145452 TIwnT coT Ic¥

6.2.4 CAPACITORS

=) olojzli|z|o]o LE 4 12P cAP nPo 6% Soov cemmric czo2

o olol2]2lz2lololsl 1 22P cAr niSo 57 Goov cemeric cees

olalololz|z2|7|olo 27P epr Ni5O 57 Goov cererie ceo0

(o) olol2l4|7|0f0 47F cAr N760 5;7 GooV cmrmmic <295, ce23

olilolojals|elo]o 56P_cpr n1s0 54 Soov  cemmruc c280, cpoi cz2o4

olilololalilolo]o in car b B 1 soov cemmmic c2e®, 282, cpeo

o ijoldiils|o]lo iPE eaP pioco 2o25r IV _cerpru lcp3l <282,

dlojalziz|o]lo 2P2 cmP NPo 2 0o-25PR sq/a‘ﬂl CERAMIC cio® , c4i0, ci92 , c234
oltlilol4l2|7io]o 2P7 cPP NPO ¥ 0.26F sokiv cemmmic | c 114
o ilolileleglofo 6P% _caP NPO } 0B so/r.-sv cerAmic] <402 , 2387
iJolzlilolo]o Y ioP corp neo to.sP  sokiv cemramcleos ci9e. cioq. c245, c263

(=] jloiziil2]0jo 12P cAP NPO O/eBV. A ciox

o ijolelils|ojo i5P cAr NPO SZ/j_o,/csv CERPMIC, ci20 , cp44

ol11lol2l4]slo]o 5P crr 750 57 50/e3V cemeric c174

o) sloj2li|slo]o i%p cme o s¥ sofsv__cemmmic cioa

o dlolalalalole 2P ¢cAP NPo  ¢3[soy S cEfAamc | €230 8y 350

o ijola|z2|2ic}lo 22P car_ mNi50 57 so/kmv  cemmene ci100, 409, il ,c2eln
C 26608,

old4li]lolzl2iz]o]o 22P cor N7S0 §Y S0/emV  cemmruc ci73

o iloiz2]|2l7i0]0 27P chP NiSO 52 so/e‘sv cerAMC ciol, €243 (229 lxs(L—m

ol44loiziz|3alo]o 33p_coe niso &2 soksv cemmmic | com, ciie. cosd. €728 |

[=) ilola(3l|2|0]lO BOP PP NIBO SZ S0/e3V cERMIC 443 . 430

[~} ilol2(4|7l0]0 47P car NI5O 5% s0/eV  cemmmic c4e_,ciig

olali]ola|s|elo]o 56P_crp NS0 5% so/eBy cememvc | ce7 , c250, c258, €259
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68FP _chAPr NiSO BZ ';'QZ";V CERRMC

ci34

L)
B2P_chA>_ N4iSO 5[ 50/6'5V CERPMIC.

ci1i2 , 266, C267

looP_cAP N1SO 52 Sofeav cemmmic cas, cae 133
150P _cPP_miso SZ Soferv  cemamic c135

470FP AP Niwkg soz so/csv CERPMIC €147, <449

470P crP £ Q_qu &3V cERmMIC co2D, ci7§
620P_chAP_ NIKE Ao,‘( &3V CERAMIC €256 , c270, €274

in _crr T B 107 63V

ceErIG

c7,c®,cii, €15, <40 (90 ]

cios , ci29, 194 ci95

c222 L, c220, c3S, €236

240, €246, C264 , CR62

c2eS

47 cPP T/ 507 SOV _CERAMIC DISC

ci, Cb, cD, c42  c6S
cio7, ci1is, cipd, <122
ci23, 125, ci2g, ci1B2
c172 . ciso, cio3 Fb_-zu_
c197 , c220, cep4, c2B3
CZ41  cp42. <24% |
c49, c252, c29%1, c2E¥o
P70P _cAP MNPO SZ joov @ CHIP 3-2%x254ml cC 2 R4
560P chP NPO 57 160V WG CHIP 38v2E8mm) cca7i

47~ _cpe 'r/c [} 202 SOV Suprmce_ BPRRIGR

c255 €260, CR6D , c272

c2275

é‘é cAP SoV._ELECTRQ Sxiivww Very ca ,Cl cad, ce5, &6
c 27
L cRP ecr 3w T c 443
10u. chAP Sov ELECTRO  Sxiire VerT 1C106 , ci%d  CLSD, C2277

Q7 CPP_16Y ELECTRO

44, €49, CDO, c4127

§xAdrw VEeT]

ci71 , €479, cis2 , c257

€27y .

474 __cAP 16V ELECIRO G:-dxTrmveRT ] C6 -
109;4 CRP 16V ELecTRO Svidem VERT | C 16
Zzgu cAP 46V ELECTRO {0xi2Gwmm Ve | €92
1000 PP _i6V ELECTRO 42%PSmm Vmr] €2, ci0
7
2v2_cAr Sov mMvler veas €50 ,cee, (249 Je /-t
47 _chAP Sov_MyLPR. VERT ci7¢
o~ emP _sov tiyumr Verr CED, Chd, CI18S
c226, €238, 263
22N cRP S0V mMyLRR VeERT c47' c6i
47 _chP__BOV _MYLPR yeRT c43 L CcB4a, C55, coB, c134
ci36 , 370, €177, <p?2D
c264
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21015 fjojoj2 i 6B+ AP Fov MMyLmm Ve <6
2lol e olojoid 4 00+ cAP SOV tmylLmr Ve=geT coq
2lo|7 olojole 4 i coP 20/ Sov myLhr Very ci76
glolz2lilelo]lolif 2 2/1GP TRIM COP_(Emm 2ThG, 809, cvi9i | evpzl
glol2 ololols 2 5‘/30!’ TRIM CRP  N7S50 | ToP DS, GReer cv2FaA , cvRe7
6.2.5 RESISTORS
olol|4 2lo]olo i 2e2 mesistTor BY c/F 7<25mm =274
) 1o mesisTor 57 gfF  7x25em RO, Ri01i, R102, "RI40
|41, Ri1D TR25D . R243 {e5/2-24
e) 22E ReSISTOR 57 cf  7x2-5mm Rr245
o 5% o  7x2Emm
o A7TE mesieTor 67 ofF  7eaGew. | 112 weee, w230,
(=) 1o0E resisTor 5 cf 752.6nn Ri25, Ri9j
o iSOE ResisTor SY of 7+2Smu | R0, -RiDD R226 -
° 220E Res1&ToR 6% cf  7v2.Swm RS
o A BO0E RESISTOR SZ S/ 7+2.Cvnnn R107 , Rp2.4-
o 470E RESIGTOR SZ /F Ty 25mn R254
[o) 6YE__ ReSISTOR G2 &F 725wa | RS, mi0, 32, R40, RAL
R269 , R272 , R273
o) AR RresigTOR 5% o/ff  Fe2- S RS2 RiI77, TR220
° ivE mesieTor 5% o 7v2Gme m2de 247, m24E, 249 fas/2-287]
o k8 resweToRr  BY ofF 726w R239
o 2k2_RresisToR 57 ofF  7«2Fmwe | RO | wii, m222
o 32 ResiSToR 8 o 792Gmm | R7. Rm470
<) 4K7 RrecisTor ¥ cf 7% 25 ranm RSO, RI73, R221i, R3O =
R24{
o 6K8 mesisToR  5¢ of 742-Grnm Ri74
o 8K2  ResisTOR  65¢ oF 7426w | w223
o 1ok ResisTor 57 cfF 7325w | RIG2, @176 . Ri7D
o 2214 ResisToR 87 e  7v2.5rmm | Ri87, R227
) | 39K ResI1STOR 5/ ofFf 7<25wam | oL
o 47K _ResiSTOR 64 o 7v2.6mn | =25, 33, mée
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olalo]olelLio]o]e ol 4 joox resisTor 57 o 7.2.5nw r23S
o|=lojoi7lii|ojo]o ol 4 M RESISTOR 5% <fF Fv2Gemn RA7
olzl2l3le|i1]o]o}o o| 1 10E _ resisTor 67 m/fF 42 <45 L TR266
oizlel=|zliiolole ol i iooE resictor 57 /b 42 v4-Smw R26S
olalelz(=zli]elo]olof 2 1R0E resisTor. 6% m/r  i2v4Gwm | R254 w26
oldalo]lolsitiolo]sls i 10K _LoG For L/ew Pem g (maken 310kB) | RVES  wiume
ol4loloisiijolo]ila 4 lok Un Pt Lfsw fes trie (mArcen 1oxB ) RV142  soueccH
olalelol|lalele|o]o]d 2 P2 PRE-SET RES FLAT 10mus  CRRBON RV79, RV256

colL TR No 17

L3O

coi_TRlT No 6273

Lid, 42, L3, tid, LIS

colL. TARIT  No 635

L36, LS1

COiL Ofu 1:67/2.5mmm HOR  O:Zomm

L86

FxP_IND 33wt T 400

Lio L37, L76, L.BO

Fxp InNo  4.5,.H TAT _d0d Le
ExD ITND  JdoouH TRT 4o L=l LAG
Exp Tmm  azonH  TeiT ica L64 (yert M5 1 54 (Hor pirs)

FxD _Iab -s-;“H Verr MIC . TRT 440

L3S, LGo, LS2, LSS

Ext T doomH  Vesr ot TRt 42

LD L33

FERRITE BEFAD B¥O-7vi0ww. 453 RED

L63, LT, LeD, L7

| FerrITE BEAD Brdwdwmen 493 ReD | L7472
colL B/ 4-51;/3-5'»»»« Hom L74-
coie B/ '2‘§T"/"5~Omw- Hor, L6
olsigleolsli|=sio)lsish 4 co Bl SET/Bormm  ‘om L75
olslelolali|alo]eis) 4 coe mfiv 68T/ B0m~ _ Hom 16O
S|2lolsii1|3|6]2.5 i core Afes z-s-r/-@':mw\ Hor Le2
slelolsiil4iole 41 core  afw c's-r,/A'o-—-m Her Lbd
oisjlojeld|ldol7iER 4 core_mfv 7-51;‘/4-«»—\»- HomR, LS5k
olsleloiglilalsielsl 2 cot Py 65T /8 Crm _ Hor Le?, LS4
olslzjolelilsiclalsl 2 cole mfer 45T/B S Hor Lei, LSS
olsla]olelticlolslel 4 Jeoe mhs 65T/60mm ten LeG
olsiz2lo|slealoleis] 1 core  plw 9‘5-\;/140»”.. VerT L7z (s, 172
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6.7 MISCELLANEOUS
olo|oji|o]o '7' | PrRiNnTED €CT BomRD 520
olo|ofiio}li|e 2 SwrTerl, Pusy) DPTT  LFTCHING  PCB pMITy s, Sw3
olojo|ilolzlo i ST, Fusy DEYT MowTeRy e M| s
ololol2|olsle 2 Puwe , Swhy Hemper BB MYy
ololoj2|0]%5]|2 3 PLUG |, B ooy HEFDER Pep MG
ololol?lole]o i PLue, 16 why Hemper Pe@ MG
cla4lol2|ols|7 i SOCKET 10 wiBY o mramy feB MG
oclojojijolilD 1 crRYgTAL 10.245 MHZ  TE4 x4
cjo|olilofjil|2 4 cepamic  DISSRIMINETOR _cp@45Sc? cDi
olololzlolzla PIN - oo PCH_0IQUNTING ] e
ciololiicl2|7l -U4g HRRWIN TRACK PING w
olojcjilolo|s i SiLEeD yNbDER @40
6.3 B520/V T520 VERTICALLY MOUNTED PARTS
6.3.1 DIODES
olololil2]lo oi is IiN414% TDIODE D2, De, D7, DPH m
DIS, DI, D22, P2, D24
D25, DRO, D31, D42, DA
Déo,
ololoiil2]l5 3| i BRACS VARICAP DIODE nelok
clojold|l2]l e 3! 2 BBA4OD VARICA™ DIODE D35, DSO
ololo|als]alsl ¢ 18go7/2 piope Dol
olololils]lolo | Bzx79/c3v9 zerner o3
cjolol1|514]|3 i BZXR792/C6V2 ZEMNER D2i
| 0 oecotor  cX ¢/ 2vzGewn  |(D9) B} ki fi-023)
262 RESISTOR 587 ¢ff  7x2 G RED_, Reed
BED RESISTOR §) cff 7v2Bwvan R2E0 , R260O
4E7 mes\STOR_S2 c/F 40x% 4 vnen R263, R264
10E_mesistor 5% o/ 7v2.Smwe | Re52 , 2530, R2SS
47 mesisTor. 82 off 7x2Gewe | R225, R249
ioce mresisToR g7 eff _ 7%2Gmn | R242 i85/2-264)
olstalzlololof 2 2208 resisTor 5§ &F  7+2.5ma | Rpas wmeae
o|lz|=|3l0]lo ol 2 330E RESISTOR SY eF  7+2.Sems | Ri00, RILE

Page 6.8




T520 Parts List

7% 2 S rewn

ol»lo 6R0E RrESISTOR &7 ef wRiod L @pi5, RSO
ol=lo ik wresigTor 87 cff 7v2Swmem] me  RIG . gu |, Rmiee m
B2B6,R267 ,RD RAD
olzlo 1k2 RmecisTOR 57 cff 7+v2.5mm | R2
ol=lo K5 RESISTOR 57 of 7+y26rm | RI20 , RA21, RARE, 185 /8-232
oi3l0o 1K8 ReSISTOR s/ oAk 7v2-Sran RiASE
olzlo 2k2 _ResisTor &7 cf  7v25vem | Ri6 , R44, RAG, R7E, RIZS
R445, RIVZ, Q240 R248 fes /2~ 24
R257
olzlo BRE RESISTOR 5% of 7+25nmn | 7106, Ri90 , m192, w23l -
175
ol3io 4k7  RESISTOR SY o/ff 7+2.5mmm | R4, ®6, 24, R27, ™29
ReB, RO RIBO, m
(Prra TergroRImy o mtagks
o|3l0 5K6 wresisTorR 52 cf 7By | m74
ol=lo ek®_ _mresisTor 57 cf 7,25me | Ri22
9130 AOK RESISTOR SY% c/Ff 7%2.S5wwm] R3O, 242, R4A7, RS3, R4
, R104, Ri0S, RiOD
Ri24, RIZ6 ., Rida, RIAGE
Ri7€®, RIQO, Ri®A
olzlo 12K Res1sTorR  S% cff 7+v2:5wm | RioS
o|310 iSK RESISTOR 57., q/é 7 «25rmna 75 |
olzlo 22K resisTOoR 5% o 7+25wm | R2O, Re1, R1SS, Ai26
Ri97, R22@ R237, RZ23_ | Ms/-24]
R25% :
olzlo 23K RESISTOR 5% chk  7v2.5me| mrsO, RaG
o[3i0o 29K _RESISTOR 55X cff 7v2Smu rigd
ol3zlo 47K _Resi®TOR &% of 7.26mm | B4, mi, R46, RE7, ®126
rix3 aa
olzlo oloclolo ook mesigToR % of  7v2.Bme | RIS Re4, RG22, RG7,
R27 4
ols]|o 2iolole 120K__ResieTorR S¢ ¢/Ff 7+2.5mm | R26
olzlo clololo 150k, _ReEsISTOR 5/ e 7v2.5wmw | RO
o300 2lojclo 220K TRESISTOR SAZ/Q/? Z«25mw | mRi22
ol3io0 7leolo Oi 470k mEsisTOR 6% cf 7425w~ | R4S, R4D, REL, RGeS, R72
Ri43, R2B2
o|slo ololojo iM ReESIETOR S% ch 742 Gwm | R2B, RE2 . RI74
o332 8i0]0j0O 480FE ResISTOR SZ r'\’/F 127 4.S v R262
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T520 15kHz BANDWIDTH PARTS

6.4 C520/B

4AP7 caPr NPo Y0281 so/s-sv CERMMIC

ol4 olij4a|7(0]o <124
olijiloidaitiocjo}o i~ coar Tl @ 507 6BY _CERBMIC ci42
olz2l2io 4-' 2l3zlo]lo B3 CRAP S0V MYLAR. VerRT €140, c144
ol=lololzizlzlc]lo 230 mesigror 57 o 7«2 Gvaen Ried
olalolelglelzlolo sy resisTor 57 o/fF Tv2Gww | Ride
oj|Siololo|o|i|le]l> col. TR No 632 Lie
2|7i6]lolololdilo] 4 SerRAMIC FILTER CFW4ESE . cF4
2l7lclolololilo]l= | cRYSTML FicTER 10 7mbe iBkM2 4 foee] XFE4

6.5 C520/BV T520 15kHz BANDWIDTH VERTICAL PARTS
olzlololzelslolo|of 4 csoE memtsTor 57 of 742Swe | mi27 -
ol=zlololalai7iolojof 1 4K7 mesisTor 54 ef 7v2Swmwm | w117
olslolols|i|olo]olof 2 jok_ resieTor 57 cfe_7+2Swme| RIS, RALG
olzlo]olela|2|ojololf 4 120Kk __ResisTOoR 5% o 7+2.5ew| Rido
ol=lolole|2|7/0]o 270Kk ResisTorR 5% o 7v25ww| 147

6.6 C520/C T520 7.5kHz BANDWIDTH PARTS
otililoi2lilololoiil 4 iop coe weo 57 so/e3V _cermric cipd
oidlilolala|7loloizl = 47 cop T/ 8 mZ SOV _cERBMIC cid40,ci1a4,ci42
olzio]lol=|zlelo]lolol 4 220t wmeswvor §Y g 7e2Sem wRigd
ol=lolols|s|elo]lojof 4 12K ReseTor 57 of 72 Sww. | mide
o/ sjololololi|le}jrlqa 4 SOl TTET _Ne 634 Lie
2l7lclolololi|lof i3 i ceERBMIC T S5 oun Wl cEd
21716loiololiio]l |7 i L F e H xFd

6.7 C520/CV T520 7.5kHz BANDWIDTH VERTICAL PARTS
::-:5 ololald olo | K ResiSTOR 52/9/1’: TVRS v =427
olzlololaizialo pr? ResieTor 57 of 7125w =17
olslololal4ai7]e a7 _wesrsror ¢ o 7ypSww | WIS mRite
oi3lololeliiSlo iSok RWY c/fE T rido
olzlololeldlslo 180K RETSTOR 57 of 7Zvegen | =iy
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6.8 C520/STD T520 STANDARD AUDIO RESPONSE PARTS
olilijoli|el2]0]0]4 4 eP2 chP NPO 2o-8F @Aﬂ;@mmc 6o
ol2l2lo|lsli|ojolo]ld 2 o caPp Sov _myLArR cEl, e52
ol3loloi4l4i7|c]lOlO i 4r"7 mReBSTOR % Fus Iv2Sume. | R2B4 (vepT)
ol=lolojalelelololo)l 4 erE ResieToR. 67 cf 7+2.5mw | R74  (HommonTmL tTT)
olslololsiilolololofl lok ResisTOR &7 chF 7v2Swn- | R7e (vemT)
ol=lololsli|slololoff 4 isK ResisTor Y cff 7v8-Swn | R77  (verT)
olzlo]lols|sle|elo o“ i 3ok ResigTor sl e 7 2 Gom | R7®  (vert)

6.9 C520/AF1 T520 AF1 AUDIO RESPONSE PARTS
elz2i2lois|ilolojold i lon cRrP Sov MYLAR csd ]
olzlzglelsi2lz2(ojoil 22 AP stV MYyLAR es2
olzlololal4|7[o]ojok 1 47 RmesoTor X Fiim =ead (year)
olzlololalelelo]o ol 2 CRE RESSTOR 5% FILM _7v2 Srmwm | 748 (honzentnd) R76 (verr)
olslolo|s|1|2]o]lolo] 4 12K weseToR 8% Fium  7y25we |77 (yer)

o zalolols| 4 7io]o O! 1 47 mesieToR E% Fusr  7¥2.Eme |R7s  (yemr)

6.10 C520/AF2 T520 AF2 AUDIO RESPONSE PARTS
ol 4]1]olelslslolojsf 4 isP car weo 52 sola ceremic cee
olejglolsliiojojlo Ji 2 10 car sov My AR csd, B2,
olsjololaleizlololo] 4 ex2 rResisTor 52 Ei 742.Swe | R74  (vomzengmd)
olzlolols|ii2io]o o]l 4 121 ReesTor BY BiLm_ 79 2.5wnn | R7C  (yeeT)
olzlolols|ilelololol] 3 lev. RessToRr S Bl 7v2.6me | oy (year)
olxlololsizizlolojlofl 4 22K ResgToR SZ FM 72 Eww | Rend (veaw)
ol®lololsls|elololol 4 S wmeg . wor 52 Fiim 7veSee) w7 (vesr)

6.11 C500/5 T520 SkHz CHANNEL INCREMENT PARTS
2!7ialololo|ilo]e i CRYyeT™L _10-24MHe TED X3 Firveo oo teo psay’
olijiloltjt]|giololt R 4 IP8 cP Picro 4 ASF  sok3y copprie e300 - mount n ADYRCENT wiisep | 5

xXTEC HolS S
| 1]

6.12 C500/12.5 T520 12.5kHz CHANNEL INCREMENT PARTS

2i7l4lolololdio]o cRysT®L 12.§MHz  TED T —

7{1
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6.13 B520/MECH T520 MECHANICAL PARTS
[o) 21014 o old 2 I _car cemmmic regp THRY cRo98 , c299 - -
[o) sloje 1 ol|7 2 FERMITE MDD Sv2vwldme 483 wen [ L2927  L29
2 olo o 1 O!4B100mm | 0 Fmm TiNMED cofPER WIRE FOR _FERRITE_BEADS - 19 8 (A7 ggﬁ_m
2 1jolo 3 o  wae 762 Pve  Yercow 20w Pe@ /emxe copecton
1SOwmw _Ped fonT erer
2/ ol1lolololslo]4 wire 7/oa Pve BomeK ifomen _Pen/Ter gerR
ijolo 4 ES \RE_ O Frem c me o/oa or 10/025) SOwmw er/Puom cormETTOR
: b /r-220]
2 olojo 4 (3 PLUG HOUSING 4wy, Fanece MTG
2 ololo i [ PG TERMNALS , SOLDER TRIL,
2 olol2 o 3 SKT conxime , uHF PNL MTG
fe/e-122)
2 ololo i i SPEAKER, & onm ABMIiEDD
2 2lolo i 1 MIEROPHONE (000 FosTER,
; 21010 5 7 BRACKET , FEED 'n-mu' AAMisO7
3 2lolo [} 4 PugH BuTTon! | PLmeTIc  AZMIERS
3 glolo 2 2 HEAT SIMNK. _cLIP ON_, REDPONT _GF for @44
3 glolo 3 S | HEAT"SINK._ “pi® eAST, RiMIS 7O
ijoio i = Keo3 ABMiTE4L
] 2lojo 4 3 LeNs R2MICSE
slolo i Q. SHIELD, PR componenT spE MM IS0 D
2 210l 0O i o sHuEt..‘D1 PR, SOLDER SDE AIMISOD
-] 2100 i Q SHIELD , PR COVER copmponienT SIDE_ 245 D4
3 9jlojo i =] SHIELD, Ve @Box Aanies4s
-3 2]0|0 i [=] SHIEL'D , veo LD m3M 655
- 2jlolo i ijo | SHROUD , INDICATOR , “RLasYIC. AAMITS]7
-1 KRN~ i il4 | SHISLD, PrY COVER , SOLDER SIE ., ABMI67S
gjolo i 2.l2 a2 Scres) khgy%- PaN PLASTITE 250 coven, r_vcé-oﬂ
2l4alo|olo alojzalol a BERELW MBxbrmm fhn bz, THPTITE UHE eKT TG 2 Tch e 4 wh pes 4 s/e-ast]
3 ] K=3Ke] 2. 24 4 Sehey) M yiome By Rzs TRETITE veo Lip 4. 1%
3 2100 2 3|2 ) Screw MBY Brves Gan B2 TereTITE HWe Pce 2, g3 4 Ji-2e¢]
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3lslalolololiiololefl a NuT M HEX Hk P8 2, @B 4, Tedy
3ls |3loloiolt|olsiof 4 LaASHEC M3 FLAT 82, 006-75 Fok_60i36_XSTEC MTG Bbfic- 2%
2 s|alololojdiloli]| 2 WS HER ™MD SHAKE PROOE o3 1 x4 4
Bislelololoialo] 44 7] RecerTMCLE {1 -Swwn MICROPHONE 4, SPKR P S5 24
»s|7jolololdlolo|of 4 “PusH-ON- Ei1xX greaass
B éelololololli|loll |28 2 FooT , Fuanh TURE :ga.ncn.a'/gmgg ﬁh—_ﬂ._qz
| slo|olojololi|leo]s|6f 4 PLASTIC TBEG 200y 250umn ~Epio
4lolo]o|o]|o|a|0] Cl7H 5Swmwm | 2mm BiLICoN SLEESVING 45 £ sn-}ox
40 2lTiMm|s|ololr |’ i TSOO SERIES OPERMTORS HANDBoOK lgk;;u_L
3/ elSlololijojololp 4 LABEL , BLONK, METRUSED (/ESTER N Ivgh 4y ‘e s€
6.14 C520B/2 T520B/2 VERSION PARTS
iRy LPBEL, -rszggé TATLE A4 BE] IPanT 1M wousE  sgrer gﬁbgn ggﬂhs
3le|S LABEL TS208 AusT TOC Té A4R 409 lfminT 1IN MousE
3| e | 5] LPBEL, BLANK METRLSED RBuySETER , /A s dwm=. | FOR L ABEL RBOVE.
3lo |3 COVER _BOTTOM _PIASTIC AIM1522 %l 33
3lo|3 COVER_TOP __ PIASTIC ALM158Y -2
3|1 ]6 PANEL_FRONT _TS00 AiMi1se3 94/9- 24¢
Sl2(s ’FH-':':’O’OT/CTCQS
6.15 C520B/2X T520B/2X VERSION PARTS
| 36|56l ololojiie]le i LPABEL THR08/2X TwWLE  A4A47% w&ﬁﬂm;wﬂ
3|lo|Slolojlolili]7le ] LAGEL T5208 ___PusT Doc /M MO TmImT i Hous€ )
3| e{Slojoidilojolole 3 LRBEL , BLArNK METRUSCD BLYSSTER {27425 Qv foR meove Lmme(
3diol3|olelajclolt i« 1 CoveR _ToP __piastic___AiM153] s fr-20
el3loloialolol1|s8 Covel Borrom PlLASTIC A1MIS82 26/9° 206
3|4 lololeclolei3lols 4 Paver  FRewT TS00 niMLST3 9 - 246
6.16 C520B/3 T520B/3 VERSION PARTS
BlelElololoiilile 9' i l_aa_e_g__'[s?.ga,/.s TITLE A4ADIS2
3o l3lolol2|olo]l2is i COVER __ToP__METALISED AIMISEL 26/0- 24
Bloj3loici2|olol2is 1 COVER  BorroM METALISED AIMISE2 26/9 - 240
3l lelojojoi6i3}1 313 i PaneL  FRenNT METALISED AiMess3 80/1-246
Si3|sloic|o|i|O]lo}?2 4 TF\-Soo/cTcss
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6.17 C520B/4 T520B/4 VERSION PARTS
-3 ooo_{zesll LABE L TS520 T Tu a JunT e seuse, Rere BEaokmgen For pumenc)
3 olo|2lolo]1 4I 1 CoveR  Tol _ PIASTiC rumsei )9 24 ¢
2 clolalololy 5= | CovERr 6o1ﬁm PLas e A1M1582 24 244
3 olelole|3lols) 1 PANEL ___FRONT _ TSo0o AruMLsEd oft- 260
5] slolololdi|eoflo 2| i -ra—'sa-o,/c'rccs
6.18 C520B/5 T520B/5 VERSION PARTS
b} ojolo|4di2]14 ol i LABEL Ts20B/5 virLe a4nq4'd(ag&u_mmwwd
Covek  ToP _ PLASTIC A1M1S84 8¢ /2.2
COVER __ BOTTOM PLASTIC AIM{ZE2 M‘a
PANEL _ TRONT TS0O NiMI5e3 F«JJ_JL_ b

T520C/3 VERSION PARTS

LRBEC. TsPoc/a TiTLe RaPBRD T et _for Buwan)
COVER _ ToP _METALISED AIMI58L 84/9- 246
CoveER BorroM  METALISED AiM1582 8)1- 2u6
Panver  FRonT METALISED _ N1M31583 2003240
-rr:-sog/«:.fcss
6.20 C520C/3X T520C/3X VERSION PARTS
= Slololojii2léls i LerBEL Txeocax  TiTLE RAR4TS hnrm\
3 ololalolo]a|4 1 COVER  ToP _HETALISED AtM1584 %fe-2¢¢
3 olo|lalelo]a|s { CovER 8o770M METALISED.  A1M4582 /3 - 26¢
3 olololc|313|30 1 PAuel  FRONT METALSED A1M{583 84/9-2¢¢
6.21 (C520C/8 T520C/8 VERSION PARTS
(3] c[sfo]lolols]2]als d Lree. TS20c /8 Trie  memaat MY (p HOUSE, RerER ey )
3 olei2lojo]i |4 1 COVER ____ToP _ PLASTIC NiM158¢ 8)e- s
3lololalolofiish COVER __BoTroM PUASTIC _ AIMLSS2 | A
blololo|6|31o|3R 1 PAwEL  FRonT TSo0 AiM( 583 Wl i
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6.22 B500/LED T500 LED/CRYSTAL ASSEMBLY PARTS
clolelolojoli|[idl3 |2 4 LED By, RED High TnTene Ty Do, PRoBI PB4, DBOE | =
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Diagram 1 Suggested Test Equipment Set-Up







Diagram 2

T520 PCB Encoding
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Diagram 3 TA-500/CTCSS PCB Encoding







T520

Diagram 4 T500/LED & Crystal Heater PCB Encoding
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