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TECHNICAL INFORMATION

For further information about this Manual or the equipment it deseribes, contact
the Product Distribution Group, Tait Electronics Ltd, at the above address.

UPDATING EQUIPMENT & SERVICE MANUALS

In the interests of improving performance, reliability or servicing, Tait
Electronies Ltd reserve the right to update their equipment and/or Service
Manuals without prior notice.

SCOPE OF MANUAL

This Manual covers General, Technical and Servicing Information for all versions
of the Tait T365 UHF FM Receiver.
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Ordering Tait Service Manuals

When ordering Tait Service Manuals, quote the Tait Internal Part Number (IPN)
and the equipment version required, e.g. IPN M365-00, T365/02 Service Manual.
Date Of Publication
IPN M365-00 T365 Service Manual

Issue B published September 1983

Issue C published May 1988
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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SECTION 1 GENERAL INFORMATION

1.1 INTRODUCTION

The T365 is a high performance, FM, fixed station receiver designed for single
channel operation in the 780 to 902MHz frequency range.

A crystal oven is mounted on an auxilliary bracket on the chassis side plate and is
connected to the receiver PCB via five connecting wires. The inclusion of the
crystal oven gives a frequency stability of +1ppm within the temperature range
0°C to +60°C ambient and +1.5ppm from -30°C to 0°C ambient.

The RF section of the receiver is a double conversion superheterodyne whose band
pass characteristic is determined by a crystal filter in the first IF section.

The second mixer, second IF amplifier and detector circuits are contained within
an integrated circuit device. Noise and carrier level amplifiers and detectors
provide information for the receiver gating.

The audio section delivers up to +10dBm to a 600 ohm balanced output and 1 watt
to a local monitoring speaker. Provision is also made to monitor the 600 ohm
balanced output.

Front panel controls include 'gate sensitivity', 'line sensitivity’, 'monitor volume'
and a 'monitor mute' switeh. This switch disables the mute (squelch) signal to the
monitor amplifier.

All components and the helical coil sub-assemblies are mounted on two main
printed cireuit boards which are secured in a metal frame. The frame fits into a
robust metal sleeve which gives mechanieal and environmental protection.

The T365 may be housed together with up to six similar modules in a Tait rack

shelf which in turn may be mounted in a standard 484mm (19 inch) rack frame or a
lockable cabinet to provide an attractive and convenient installation.
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1.2 SPECIFICATIONS

1.2.1 INTRODUCTION

The performance figures given below are typical figures, unless otherwise
indicated, for equipment operating under standard test conditions (13.8v DC
supply and ambient temperature 22°C to 28°C); unless otherwise indicated, the

figures apply to all versions.

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

Details of test methods and the conditions which apply for Type Approvals can be

obtained from Tait Electronies Ltd.

1.2.2 GENERAL
Type

Frequency Range
Number of Channels

Supply Voltage:

Operating Range
Standard Test Voltage
Polarity

Supply Current (execluding erystal oven):

Gate Off, No Audio
Gate On, Monitor On, Full Audio

Antenna Impedance
Operating Temperature Range

Dimensions & Weight (in sleeve):

Height

Length

Width

Weight (with guide)

1.2.3 RECEIVER RF & IF SECTIONS

12dB Sinad Sensitivity

IF Amplifiers:

Frequencies
Bandwidth

Signal+Noise To Noise Ratio:

RF Level -107dBm
RF Level -67dBm
(de-emphasised response)

Selectivity

Page 1.2

. dual conversion superheterodyne
. 780 to 902MHz

. one

10.8 to 16V DC

13.8V DC
. negative earth only

120mA

500mA

50 ohms (nominal)

. -30°C to +60°C

191mm
310mm
60mm
1.2kg

. -116dBm

. 21.4MHz and 455kHz

15kHz

.. 20dB
. 60dB

. 75dB






[image: image8.jpg]T365 General Information

Spurious Response Attenuation
Intermodulation Response Attenuation

Gating Sensitivity

1.2.4 AUDIO OUTPUT

Outputs Available

Load Impedances:

Line Terminals
Monitor Speaker

Output Power:

Line Terminals
Monitor Speaker

Distortion
(line terminals)

Audio Frequency Characteristics:
Types Available

Flat Response:
67 to 3400Hz

De-emphasised Response:

67 to 300Hz
300 to 3400Hz

1.2.5 FREQUENCY STABILITY

Crystal Frequency

Crystal Oven Specifications:

Type
Temperature

Temperature Stability

(oven ambient temperature -30°C to +70°C)

Power Consumption:

At -30°C
At +25°C

Warm-up Current

Warm-up Time To Within Specs From:
-30°C Ambient Temperature
0°C Ambient Temperature
+30°C Ambient Temperature
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. 75dB

. 65dB

12dB Sinad to -107dBm

. line and monitor

. 600 ohms

3 ohms

. +10dBm

1W maximum

3%

. flat or de-emphasised
. within +1, -2dB of output level at 1kHz

.. within +1, -2dB of output level at 100Hz
. within +1, -2dB of a 6dB/octave

de-emphasis characteristic (ref. 1kHz)

. fx = (fr - 21.4)/18 MHz where fr

is the receive frequency

. TA-103
. 80°C #4°C

#1000

.. 1300mW (95mA at 13.8V)
. 760mW (55mA at 13.8V)

. <200mA

10 minutes

.. 5 minutes
. 3 minutes
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Supply Voltage:

Pin 1 . 8-9V
Pin 2 .. 10.8-16V

Frequency Stability:
0°C to +60°C Ambient Temperature .. +1.0ppm (typically +0.6ppm)
-30°C to 0°C Ambient Temperature .. +1.5ppm

Conditions: pin 2 - 10.8-16V
pin 1 - regulated voltage

Crystal Type:
Tait Electronics Specification < TE/25

Frequency Stability As A Function
Of Supply Voltages:
At Pin 1 .. lppm/V
At Pin 2 .. 0.04 ppm/V

1.3 VERSIONS

1. T365-02 Frequency 820-902MHz
15kHz IF bandwidth
Audio bandwidth 60-3400Hz
B3535/02 audio processor
A 1 watt output is provided for an external speaker

2.  T365-03 Frequency 780-850MHz
15kHz IF bandwidth
Audio bandwidth 60-3400Hz
B3535/02 audio processor
A 1 watt output is provided for an external speaker

3. T365-04 Frequency 852-933MHz
7.5* /15kHz IF bandwidth
Audio bandwidth 60-3400Hz
B3535/02 audio processor
A 1 watt output is provided for an external speaker

*Refer to TI-349 for narrow band conversion
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SECTION 2 CIRCUIT OPERATION

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

2.1 RF & IF BOARD

2.1.1 RF CIRCUITRY

RF input from the aerial is filtered by the helical resonators (L102, L103),
providing selectivity and matching to the first RF amplifier (Q101, Q102). Q102
provides additional amplification to overcome losses in the sharp selectivity of
the helical resonators (1,107, 1,108).

The signal is then fed to gate 1 of the mixer (Q103), where it is mixed with the
local oscillator signal applied to gate 2 to produce the first intermediate
frequency of 21.4MHz.

The local oscillator injection voltage is derived from a Colpitts crystal
oscillator/tripler (Q105, Q106) followed by a further tripler (Q107) and a doubler
(Q108). Helical resonators (L120, L121) filter out the unwanted frequencies
generated within the osecillator multiplier chain and apply the injection frequency
of 18 times the crystal to gate 2 of FET mixer Q103.

In order to achieve the required frequency tolerance over a wide receiver
operating temperature range, the crystal unit is housed in an oven to maintain a
constant erystal temperature (refer to Section 2.1.5 for details of the ecrystal
oven).

2.1.2 IF CIRCUITRY

The output of Q103 at 21.4MHz is applied via matching circuitry to a ecrystal
filter which determines the receiver IF bandwidth and rejects adjacent channel
signals.

The output of the erystal filter is applied through a mateching circuit to gate 1 of
the first IF amplifier (MOSFET Q104). R150 terminates the filter with the
correct resistance.

Diodes D105 and D106 on the output of the MOSFET amplifier limit output to
prevent overdriving the input to IC101 when strong signals are being received.

IC101 contains an oscillator, mixer, amplifier and FM quadrature detector.
Crystal X102 sets the second oscillator frequency of 20.945MHz which, when
mixed with the first IF of 21.400MHz injected at pin 16, produces the second
intermediate frequency of 455kHz at pin 3. This IF is filtered by L127 and 128
to remove other unwanted mixer products and broad band noise before being
reinserted at pin 5 to be amplified, limited and detected within the integrated
cireuit (IC101).

L129 provides the quadrature signal for the detector whose output appears at pin
9 and is applied to the audio processor PCB, via C173 and PCB terminal 15, and
also to the noise section of the gating circuitry.

The intermediate frequency reinserted at pin 5 of IC101 is also applied to the
signal strength determining circuitry associated with the receiver gating.
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2.1.3  GATING

The receiver gate operation is controlled by carrier strength and noise present.

2.1.3.1 Noise Amplifier

RV165 sets the detector output level fed to amplifier/buffer Q110. L135 and
C175 form a low Q tuned circuit centered on 15kHz, whose output is amplified by
Q111, filtered by C176 and applied to IC102d. 1C102d amplifies and inverts the
DC signal and applies it to comparator IC102a. The noise comparator is limited
by D110, R180 and R181 to operating on signals below -115dBm.

2.1.3.2 Carrier Level Amplifier

The second IF signal is also applied to the carrier level amplifier and detector
(Q113, Q114 and D116). RV197 sets the gain of amplifier Q114. D115 biases D116
to extend the dynamic range of the detector whose output is applied via buffer
IC102¢ to comparator IC102b. The carrier level comparator is limited by D117,
R212 and R213 to operating on signals above -115dBm.

The carrier level detector has an output on PCB terminal 9 suitable for a signal
level meter.

2.1.3.3 Gating Logie

The output of the two comparators IC102a and IC102b is combined in an AND
circuit to turn Q112 on when both comparator outputs are high. The collector of
Q112 is low when the gate is open and is applied to the audio processor via PCB
terminal 13.

With the gating level set (RV220) above -115dBm, the carrier level detector
determines the gate opening level provided the noise detector is receiving a clear
signal. At -115dBm gating level both signal and noise detectors work
simultaneously, while below -115dBm the carrier detector will be permanently
open and the noise detector will control the gate opening.

2.1.4 REGULATOR

Included on the RF IF board is a voltage regulator (IC103) which provides a +8V
regulated supply.

2.1.5 CRYSTAL OVEN (TA-103)

The erystal oven comprises a power transistor, a ecrystal and a negative
temperature co-efficient resistor (NTC) mounted inside a copper heatsink to
provide optimum thermal coupling. The system is isolated from ambient
temperature by a layer of polyurethane foam. To minimise heat loss, constantan
is used for the output wires.

The NTC senses the heat and regulates the current through the power transistor
(BD679), via an inverter amplifier (BCW60). The NTC is biased by a 560 ohm
resistor and just starts activating the BCW60 at 80°C.
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An 8V or 9V line is used as a stable reference for the NTC biasing and to provide
power to the BCW60, keeping the internal power consumption down to 11mW.
This is important at high temperatures, because every 10mW dissipated inside the
oven gives a one degree temperature rise.

2.2 B3535 AUDIO PROCESSOR BOARD

The gate signal from the receiver is fed via pad 3 to a buffer invertor (Q1) whose
collector current flows through the 'gate’ LED on the front panel to the bases of
Q2 and Q5.

Q1A provides a receiver 'disable' function by clamping the base of Q1 to its
emitter. When the receiver is used in a semi-duplex, two frequeney linking
system, an 'enable' delay may be provided by RV1a, R16, R2b and C1b to prevent
interaction.

When drive is applied to the base of Q2, it turns off Q3 and Q4, thus opening the
line and monitor outputs. Q4 may be held open by closing the toggle switeh S1 as
an aid to servicing.

When the base of Q5 is driven, its collector also 'elamps' to the 0 volt line,
providing an open collector output which may be used to key a transmitter. If a
relay is fitted, the pull-in coil is also driven with Q5. (Q5 may be a medium or
high power device, depending upon application.)

The audio signal is presented to the operational amplifiers (ICla & b) which,
depending upon associated ecircuitry, provide a CTCSS-compensated de-emphasis
response or a totally flat response, both possessing unity gain at 1kHz. C7, C8,
C9, R13 and R15 form a bridged-T-network connected in a feedback configuration
to give a broad resonance at about 280Hz. When combined with the de-emphasis
network consisting of R19 and C10, the cireuit complies with the requirement for
a flat response at CTCSS frequencies, but with a de-emphasized response at audio
frequencies,

When a totally flat response is required (e.g. in linking systems), the de-emphasis
components are effectively eliminated by the changes set out in Section 4.3.

The signal from IC1b output is taken to a low-pass filter (comprising R21,
C12-C15, L1 and R22) which limits the upper audio response, and then onto the
individual monitor and line level controls (RV39 & RV40). From the wipers of
these potentiometers the signal is taken past the gating transistors (Q3 & Q4) to
the integrated circuit (IC2) which contains two power amplifier sections. One
provides an output to a loudspeaker, and the other provides the line output via the
transformer (T1). The line output impedance is set at 600 ohms by two feedback
paths around the line amplifier, one proportional to the output current, the other
proportional to the output voltage.

A monitor output is available from the 'hot' end of the line transformer primary
via R41, which may be taken to the monitor module.
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SECTION 4 INSTALLATION

4.1 GENERAL

Tait Base Station transmitters and receivers may be assembled into a wide variety
of base station systems, from a simple "land mobile base' to a complex 'linking
system' operating in the 'hot standby mode'.

4.2 BIDIRECTIONAL LINK

This installation provides simultaneous communication in both directions between
the two radio sites. A typical installation is shown below.

At each site is a 600 ohm 4 wire Input/Output port, a key line (for the outgoing
path) and a gate output (from the incoming path). The key lines ean be connected
for continuous linking. The gate outputs can then indicate loss of signal
(econtinuous link) or incoming signal presence (keyed link).
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Figure 1 Typical Bidirectional Link
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4.3 AUDIO PROCESSOR FLAT RESPONSE

Refer to Circuit Diagram A2C279.

The B3535 audio processor links are set to give a CTCSS de-emphasis response, If
a Nat response is required (e.g. in linking systems), the following circuit changes
should be carried out:

L Fit an insulated wire link across C8 on the underside of the PCB.

2. Remove the link which connects the junction of 'C11, R20' and the junction
of 'C10, R19 and IC1b pin 8'.

3i Fit an insulated wire link between the junction of 'C11, R20' and point 'B'
which is connected to pin 14 of ICla.

Note: No components are removed, so the de-emphasis can be restored by
removing the links (a) and (e) and refitting the link (b) as given above.
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SECTION 5 SERVICING

5.1 GENERAL
5.1.1 NOTES

If further information is required about the T365 or this Manual, it may be
obtained from Tait Electronies 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 Service
Manual quote the Tait Internal Part Number (IPN) and Issue and for Circuit
Diagrams quote the 'Title' and Tssue'.

CAUTION: CMOS DEVICES

This equipment contains CMOS Devices which are highly susceptible to damage
from static charges. Extreme care when handling these devices is essential. For
correct handling procedures, refer to manufacturers' data books covering CMOS
devices, e.g. Philips Data Handbook covering CMOS devices; Motorola CMOS
Data Book, Section 5 (Handling Procedures).

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. Relevant TI's are available from Product Support
Group, Tait Electronies Ltd, Christchurch,

5.2 MECHANICAL

5.2.1 POSIDRIV RECESS HEAD SCREWS

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

Note: Philips cross-head serews are used in some locations which require very
small serews. A Philips cross-head driver must be used on these screws.

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). A 20k ohm/V or better multimeter
should be used for taking the measurements, using only the medium or low
resistance ranges.

The collector current drawn by multi-junction transistors is a further guide to
their performance.
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If an integrated eircuit is suspect, the most reliable check is to measure the DC
operating voltages. Due to the catastrophie 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 Diagrams 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 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 INTER-BOARD WIRING

To assist circuit tracing, all plugs and connections are shown on the outer edge of
the Circuit Diagrams.

5.4 SETTING UP

5.4.1 TEST EQUIPMENT REQUIRED

1. Oscilloscope with a DC to 10MHz bandwidth (e.g. Trio 1566A, Telequipment
D61)

2; UHF FM generator capable of providing 780-902MHz at 0dBm to -120dBm
frequency modulated to +35kHz deviation at 1kHz. (e.g. HP8656A)

3. UHF frequeney counter - accurate to better than 1ppm

4, Sinad meter (e.g. Helper Instruments Sinadder)

5.  Audio oseillator (e.g. Trio AG 203)

6. Multimeter or DMM (e.g. AVO model 8 or Fluke 8012A)
7.  AC millivoltmeter (e.g. Trio VT106)

8.  DC millivoltmeter (e.g. Trio VT120)

9.  RF diode probe (e.g. Coline M12DM modular RF

detector probe)
10. External speaker 3 ohm voice coil
11. DC power supply capable of delivering 1 amp at 13.8V

12. 'N' to 'BNC' adaptors (2)
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13. Trimming tools (available from Tait Electronies Ltd):

WT 9 Tait IPN 9360110
WT 10 9360111
WT 11 9360112
14. Bench test plug (refer to Diagrams 1 and 2 for connections).

5.4.2 TUNING HINTS

j B When using an RF probe, the ground return lead should be kept as short as
possible and connected as close as possible to the point at which the
measurement is being made. This is to minimize stray pick-up which may
affect readings.

2. When tuning coils on the Receiver PCB, all adjustments must be made from
the top (component side) of the PCB. A non-metallic tuning tool should be
used.

5.4.3 COIL AND HELICAL CONNECTIONS

The T365, as manufactured, has six helical eoils in a cast helical assembly. There
are two versions, one for the 780-850MHz band and another for the 820-902MHz
band.

The oscillator chain includes two tapped coils (L116 and L117). No tap changing
should be necessary within the frequency range 780 to 902MHz.

5.4.4 OSCILLATOR COIL TYPE 617

When setting the oscillator on frequency, it may be necessary to alter the tap on
the oscillator frequency trim coil, L113.

Pin 1 is the reference terminal and should not be diseconnected, while pins 6, 4, 3
and 2 are the taps in order of increasing inductance. The normal connection is to
pin 6, but in some cases it may be necessary to disconnect this and link the track

to pin 4.
5 @p'vbkf% g
e
-<

Sl f Pin Connections
1| oYY f\—g 6 Bottom View

Figure 2 Coil Type 617

5.5 RECEIVER ADJUSTMENTS

5.5.1 FITTING OR REPLACING THE CRYSTAL

No soldering iron is necessary when replacing the crystal. The erystal leads are in
sockets which are easily damaged, so the leads of replacement crystals should be
cleaned of residual solder. Lead soldering causes a frequency deviation, which
takes a few days to completely disappear.

¥ 2 Disconnect the wires from the oven external PCB and unserew the oven
from the mounting bracket.
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5.5.2

T365 Servieing

Remove the long bolts, noting the position of the bolts with respect to the
mounting hole at the side of the crystal oven.

Remove the case and the polyurethane foam by pulling the external PCB out
of the can.

Remove the rubber spacer.

Lift off the copper heatsink, taking care not to damage the insulating plate
between the power transistor and the heatsink.

The erystal leads are in sockets, so the erystal can now be removed.

Ensure that the new crystal does not cause a short circuit to the adjacent
resistors.

Note: Crystal leads must be 5mm long to prevent the can shorting to the
crystal leads.

Replace the heatsink, making sure the NTC is in close contact with the
heatsink. If necessary use additional thermal grease.

Note: Ensure that the bevelled edge of the heatsink sits on the lip of the
crystal.

The insulating plate between the power transistor and the heatsink
must be positioned correctly when the heatsink is replaced (refer to
Figure 3).

Replace the rubber spacer in such a way that it presses the transistor,
erystal and NTC on to the heatsink (refer to Figure 3).

Take care not to transpose the wires of pins 1 and 2. This will cause the 8V
line to go into current limit.

Check that there is no short circuit between ground (3) and the erystal leads
(4 & 5), and between +8V reg (1) and the crystal leads.

Finally cheek that the eurrent drawn by the oven is within the specifications
given in Section 1.2.5.

QUTLINE DF HEATSINK \Jr

I
[

POWER. TRANGISTOR:
0k

SHICON SLEEVING —

{ INSULATION BLOCK

I__“T‘_,—\:)ﬁ
J ’ H T~ BASE PC A

Figure 3 Assembled Crystal Oven Interior

SETTING UP
Set up the test equipment as in Diagram 1.
Set the gating potentiometer fully anticlockwise. This should open the gate.

Set the line level and monitor volume controls to give suitable levels to
drive sinadders, speakers ete.
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5.5.3 OSCILLATOR ALIGNMENT

Check that the correet erystal is fitted (fy= [fp-21.4]/18MHz).
With the RF diode probe on TP1, check that the voltage is at least 1.5V.

With the RF diode probe on TP2, tune L116 and L117 for maximum voltage
which should be at least 2.0V.

With the RF diode probe on TP3, tune CV136 for maximum voltage. There
will not be a sharp peak because of circuit loading caused by the diode
probe. The maximum voltage should be at least 1.5V. The actual voltage
indicated will depend on the probe construction and earthing.

With the diode probe on TP4 (the junction of R112 and R113 located on the

mixer PCB), adjust L120 and L121 for maximum voltage. Readjust CV136
for maximum voltage. Note that LL121 tunes broadly.

5.5.4 OSCILLATOR FREQUENCY ADJUSTMENT

5.5.4.1 Without Front Panel Frequency Trim

Switch the set on and wait for the appropriate oven warm up time (approx.
5 minutes).

Using a flying lead, connect a counter to PCB pin 8 (the oscillator frequency
output) on the RF board.

Adjust L113 to obtain the correct crystal oscillator frequency.

5.5.4.2 With Front Panel Frequency Trim

Connect a DC voltmeter between the slider of frequeney trim
potentiometer RV221 and earth.

Adjust the potentiometer until the meter reads 3 volts (this places the
varieap at the centre of its range).

Connect a frequency counter to the 'frequency out' BNC socket.
Adjust L113 to obtain the frequency required (fx=1/18 injection frequency).

The front panel potentiometer will give fine frequency adjustment.

5.5.5 RF ALIGNMENT

Note: The following assumes that the IF alignment is correct and should not be
touched unless there is clear evidence of malfunction. Section 5.5.7 covers
IF alignment.

Connect a DC voltmeter between pin 5 of the 'D' range connector and earth.

Apply an accurate 'on channel' signal with +3kHz deviation at 1kHz, at a
level to give 12dB Sinad output at the line terminals.
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Adjust helical resonators L107, L108 and L120, L121 for maximum signal
strength voltage as indicated by a peak reading on the DC voltmeter, while
progressively reducing the signal generator output to maintain 12dB Sinad.
It is preferred to adjust helical resonator filters as pairs and repeat the
tuning as there will be some interaction.

Adjust helical resonators L102, L103 similarly but for best 12dB Sinad
sensitivity.

Assuming that the IF sections are functioning correctly, the signal generator

output level should be less than -116dBm (typically -118dBm) for 12dB Sinad
output.

5.5.6  GATING ADJUSTMENT

With the oscillator and IF sections correctly aligned as above, and receiver 12dB
Sinad sensitivity being better than -116dBm, the internal gate setting adjustments
can be made independent of the front panel 'Gating Sensitivity' control, RV220.

Apply an accurate 'on channel' signal with +3kHz deviation at 1kHz, at a
level to give a 12dB Sinad.

Increase the signal generator output by 3dBm and switch off the modulation.
Adjust RV197 for 2.0V at the signal strength output RF PCB pin 9.

Adjust RV165 for 2.0V at the noise level output RF PCB pin 14.

5.5.7 IF ALIGNMENT

Note: The IF sections have been accurately aligned during manufacture and
should not require readjustment unless repairs have been carried out, or
there is clear evidence of malfunction.

5.5.7.1 Spot Frequency Alignment Procedure

Note 1: Ensure the oscillator alignment and frequency adjustment have been
carried out (see Sections 5.5.3 and 5.5.4) to ensure that resultant
intermediate frequencies are correct.

Note 2: RF Alignment (Section 5.5.5) should also have been carried out to ensure
that high level signals to the IF can be achieved.

Set up the test equipment as shown in Diagram 1.

Apply an accurate 'on channel' signal with +3kHz deviation at 1kHz at a high
level (>20dB Sinad).

Adjust 1129 for maximum audio from the line output. Increase the
deviation to +5kHz.

Reduce the signal generator output level until 12dB Sinad receiver output is
achieved.

Adjust CV117, L125, L127, L128 and L140 for maximum signal strength
output at pin 5 of the 'D' range connector while progressively reducing the
signal generator output to maintain approximately 12dB Sinad, thus
preventing saturation of any stage during the alignment procedure.
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Carefully repeat the alignment of CV117, L125, 1,127, L128 and L140.

The signal generator output level should now be less than -116dBm for a
12dB Sinad.

Check the gating adjustment (Section 5.5.6) and reset if necessary.

2 Sweep Alignment Procedure

To obtain the best performance from the IF filtering, the receiver pass-band can
be swept using the test equipment set-up given in Diagram 1.

Note:

Set the signal generator to give an unmodulated 'on channel' signal.
Set the sweep generator to externally modulate the signal generator with a
saw-tooth waveform to about +35kHz deviation at a sweep rate of
approximately 25Hz.

A sinewave sweep can also be used.

Connect a 4n7 ceramic capacitor from the cathode of D116 to ground.

Connect the oscilloscope via a scope probe to the cathode of D116 and set
the oscilloscope to 'x-y' display.

Adjust the signal generator output level to ensure that the IF is not limiting
(this should be less than -100dBm).

Adjust CV117 and L125 for minimum ripple. Adjust L127, 128 and L.140 for
minimum slope and maximum amplitude.

During tuning, progressively reduce the signal generator output level to
prevent the IF limiting.

The residual ripple across the pass-band should be less than 2dB.

To measure 2dB using the oscilloscope:
Observe the top of the trace.
Increase the signal generator output level by 2dB.
For a less than 2dB ripple, the bottom of the trace will now be above the
point where the top of the trace was originally.
Disconnect the external modulation and oscilloscope.
Remove the 4n7 capacitor.

Set the signal generator to give a high level signal (>20dB Sinad) modulated
to +3kHz deviation at 1kHz.

Adjust L129 for maximum audio output at the line output terminal.

Reduce the signal generator output level until 12dB Sinad receiver output is
achieved.

The signal generator output level should now be less than -116dBm.

Check the gating adjustment (Section 5.5.6) and reset if necessary.

Page 5.7






[image: image21.jpg]T365 Servicing

5.6 FAULT FINDING

5.6.1 GENERAL

If a fault is apparent, first check for simple causes such as PCB shorts, incorrect
supply polarity and voltage, test set-up or faulty ancillary equipment.

When a component failure is suspected, in most cases locating it will require little
more than the usual systematie approach with the aid of this Manual.

A Bloek Diagram is included with all the relevant information, as is a voltage
table giving the DC conditions around each transistor. These were measured with
a 20k ohms/volt moving coil meter, with the supply rail at 13.8V and an on-
channel signal of -107dBm (1pV) at the aerial input with the mute gate 'open'.

5.6.2 VOLTAGE TABLE

All voltages were measured using a 30k ohm/V voltmeter on the 10V range, except
for voltages less than 2.5V where the 2.5V range was used.

Measurement conditions:

- gate control fully anticlockwise
- input terminated with 50 ohms
- no signal input

- supply at 13.8V

RF & IF SECTION
Device Emitter or Base or Collector or
Source Volts Gate Volts Drain Volts
Q101 0.0 0.75 3.2
Q102 0.0 Gl 0.0 6.0
| G2 4.5
Q103 0.0 Gl 0.0 1.0
G2 0.2
Q104 0.75 0.0 7.4
G2 2.8
Q105 0.9 1.6 3.2
Q106 3.25 3.2 6.8
Q107 o 2.25 5.8
Q108 0.0 -0.2 6.0
Q109 0.85 129 6.7
Q110 6.7 5.9 0.05
Q111 1.7 0.05 7.0
Q112 075 1.05 6.2
Q113 7.0 6.2 0.0
Q114 0.0 0.65 0.0
AF SECTION
Q1 8.0 8.0 7.8
Q1A 8.0 7.9 7.0
| Q2 0.0 0.7 0.02
Q3 0.0 0.02 0.0
Q4 0.0 0.02 0.0
Q5 0.0 0.75 0.02
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Pin IC101 I1C102 IC103
1 7.0 6.2 13.8
2 6.6 0.0 0.0
3 7.2 0.75 737
4 7.2 7.4
5 0.7 1.9
6 0.75 0.0
7 1.0 6.1
8 G2 1.0
9 3.4 0.2

10 0.0 0.1

11 6.6 0.0

12 0.0 0.85

13 6.7 0.95

14 0.0 0.65

15 0.0

16 1.8

GATE OPERATION

5.6.4

To check the gate operation, apply an 'on channel' signal modulated with
1kHz to +3kHz deviation at the signal level at which the gate is required to
open, e.g. -116dBm.

Adjust the front panel gating control fully clockwise. This should close the
gate.

Rotate slowly anticlockwise until the gate just opens.

Hysteresis should be 3-6dB at -107dBm and 2-5dB for a 12dB Sinad.

MUTING RATIO

5.6.5

Set up the test equipment as in Diagram 2 (a).

Set the signal generator output level to -107dBm.

Connect an AC millivoltmeter across the line output terminals.

Turn the gating sensitivity control so the gate is open.

Set the AF voltage across the 600 ohm line terminals to 1.33V (+5dBm).
Turn the gating sensitivity control so the gate closes.

The fall in output level should be at least 60dB being a measure of the
muting ratio.

Repeat for the speaker output.

LINE AMPLIFIER OUTPUT LEVEL

Set up the test equipment as in Diagram 2 (a).

Apply an RF input signal at a level of -50dBm modulated to +3kHz at 1kHz. |
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While monitoring the waveform on the oscilloscope, increase the output to
ensure that at least +10dBm is available before clipping occurs.

Set the line level control to give the desired AF output.

MONITOR AMPLIFIER OUTPUT LEVEL

5.6.7

Set up the test equipment as in Diagram 2 (b), including a 3 ohm speaker
(capable of handling 1 watt) connected between pins 8 and 15 of the 'D'
range connector.

Connect the audio VT'VM in parallel with the speaker and apply the RF
signal generator at -67dBm modulated to +3kHz at 1kHz.

While monitoring the waveform on the oscilloscope, increase the 'monitor

volume' to ensure that at least 1.73 volts RMS is available into the speaker
before clipping occurs.

SIGNAL+NOISE TO NOISE RATIO

Set up the test equipment as in Diagram 2 (a).

Set the RF signal generator to give an accurate 'on channel' signal at a level
of -130dBm modulated to +3kHz at 1kHz.

Set the gating sensitivity control fully anticlockwise (gate open).
Slowly increase the signal generator output until 12dB Sinad is achieved.
The signal generator output should be less than -116dBm.

Replace the Sinad meter with an AC millivoltmeter across the AF output
(600 ohm line).

Set the signal generator output level to ~107dBm.
Set the AF output to 0.8V (0dBm) approximately.

Switeh the modulation on the signal generator off and check that the
reduction in AF output is at least 20dB.

Increase the signal generator output to -67dBm.
Switeh the modulation on the signal generator on.
Set the AF output to 0.8V (0dBm).

Switeh the modulation on the signal generator off and check that the
reduction in AF output is at least 55dB.

Note: A lower ratio figure may be due to external influence, e.g. power supply

hum, ete.
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5.6.8 TO TEST THE CRYSTAL OVEN

The proper functioning of the oven is easily checked by monitoring the current
through pin 2 (PCB pin 19 on the receiver board).

After switeh-on, the current should rise to about 160-200mA, then slowly drop to
30-90mA, and then rise again to a stable value which will depend on the actual
voltage on pin 2 and on the ambient temperature, as described in the following
formula:

I (steady state) = 10 (80°C - T amb (C°)) mA
V pin 2

Due to tolerances in NTC values the 80°C has a tolerance of +4°C.
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SECTION 6 PARTS LIST

6.1 GENERAL

The 10 digit numbers (000-00000-00) in this parts list are "Internal Parts Numbers'
(IPN's).

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

VERSION SUB-GROUPS

1. T365/02 B365 T365 Rx PCB Assembly Parts
B365/HLCL T365 Helical Assembly Parts
C365/02 Add To T365 For /02 Version
B365/MECH T365 Mechanical Parts
B365/WIRE T365 Wire List
B3535 B3535 Audio Processor Basic Parts
C3535/02 3.4kHz Filter Parts
B/TA-103 TA-103 Crystal Oven Parts
C/TA-103 TA-103 Crystal Oven Retro-Fit Parts
2. T365/03 B365 T365 Rx PCB Assembly Parts
B365/HLCL T365 Helical Assembly Parts
C365/03 Add To B365/HLCL For 780-850MHz Version
B365/MECH T365 Mechanical Parts
B365/WIRE T365 Wire List
B3535 B3535 Audio Processor Basic Parts
C3535/02 3.4kHz Filter Parts
B/TA-103 TA-103 Crystal Oven Parts
C/TA-103 TA-103 Crystal Oven Retro-Fit Parts

6.2 B365 RECEIVER PCB ASSEMBLY PARTS

6.2.1 TRANSISTORS

INTERNAL _PART_NoO- | A3 DESCRIPTION REFERENCE CH/N
ololololololilo]lelo 4 BeB7 TRacSISTOR o110
olo o‘; olol4]l4]1 4 on 2. BC §4%3 TRANG\STOR @344 Q@ii2 =
olojlojololojzlo] 414 i BE 424 2 TRANSISTOR (o % ]
Oolojololololalo :-SI 4 BFE 224 TRANSISTOR Q444
olololojo|ol3li]l 7|1 ES BEEKAS TRONSISTOR @ioa $1- 3t
ololo|ololo|=ls]e]e > MPsSHil TeacesTor @i0S, Q@ioe, @109
jolololololol=lalilS 2 PBER2IA TRANSISTOR, Qi07, @i0%
6.2.2 DIODES
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6.2.3 INTEGRATED CIRCUITS
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6.2.5 RESISTORS
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