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Ordering Service Manuals

then ordering the T311 Service Manual, quots the Tait Internal Part Number (IPN)
and where applicable the vession.

Date Of Issue
TM-311  T311/01, TA11L/02 & T311/22 Serviee Manual
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Issue B published February 1984
Tssue T published #ebruary 1988

Manual Revisions

This Tait Service Manual may incorporate textusl revisions and, where necessary,
updated Parts Lists and Diagrams.
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indicated by a vertical line in the outer margin of the page.
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SECTION | _GENERAL INFORMATION

1.1 __INTRODUCTION

A Continueus Tone Controlled Squeleh System (CTCSS) permits users to share 2
radio channel with other grouns without disturbance by users outside a particular
aroup. A group fitted with CTCSS nears only communieations within that group,
which results in greater efficieney.

In this system a sub-audio tone is superimposed on all transmissions. The
receivers within 4 grouo are muted (squelched) until both the radio frequency
carrier and a correct tone are deteeted. Because of the low frequency response
required (87 to 250.3H2), CTCSS is usually used only with P equipment.

The T3L1/01 base station CTCSS is Intended for use with UHF or VHE repeater
systems. It will perform all the decoding, encoding and control functions required
for full GTCSS control, with up to 16 tone frequencies. The T311/01 uses s
regenerated tone system, allowing independent programming of ‘transmit’ and
‘receive’ tones.

Both ‘teansmit' and 'receive' tone frequencies are derived fram a erystal
controlled oscillator, ensuring excellent frequency stability. Because the tone
froquencies are sct up by & simple switeh code, no test equipment is required, thus
simplifying in-field reorogramming.

The decoder eircuit employs a unique digital filtering system to ensure reliable
docoding and freedom from false responses in noisy environments, while
maintaining fast response times.

The T311/01 s fully compatible with mobile C'TCSS systems which conform 1o the
"Electranic Industries Association’ Standard Specification RS-220 (e.g. Tait T310).
The T311/01 excceds these EIA specifications, where applicable to base stations,
when used with 4 sultadle repeater system (e.g. Tait T345-T346 Base Station
Systems).

The T311/02 differs from the T3L1/0Y in that a T311/5 Timing Board is added.
This board Drovides a 'tonc-on tail' at the end of each transmission, a preset
‘transmit! time, A ‘channel lock-out time' and 2 variety of ‘warning pip tones'.

The T311/08 i3 an 8 channel version of the T311/02, but without the T282 power
Supply.

The T311/22 s a 'dual version' of the T311/02 which is intended for use with two
base stations or repeater installations. The T282 power supoly is not ineluded.

The modular construction allows ready access to all companents. With the aid of
service ‘extender cards', reprogramming and servicing can be carried out with
ininimum diseuption to service. The use of glass epoxy orlnted circuit boards and
hurd gold plated connectors ensures maximum service life with minimur
raintainance,
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1.2 SPECIFICATIONS
L2.1  T3LI/0L, T311/08 & 311/

cToSs

Tone Freauency Range

Channel Capaci

Frecueney Error Prom EIA* Tones

Audio aput Level

Speech Path Gain

Speech Filter Band-Pass Response

54 to 250.3Hz ineluding all ETA* tones

16, grauped four der decoder and programme
Yonrd

<0.36% (see Table 1)

-10¢Bm to +10dBm for +3kHz deviation
at 1xHz. Tone deviations of £500 - 700Hz

10dB nominal

. within £1dB from 0.35 to 3.5kHz

Soeech Filter Tone Band Attenuation:

65 to 200Hz
200 to 250.3Hz

Transmit Tone Flatness:
4 to 250.9Hz

Transmit Tone Distortion:

84 to 100Hz
100 to 250.3Hz

Tone Deteet Bandwidth:
{variation from selected frequency]

Acoept
Reject
Opening-Sinad

Resoonse Time Encoder/Decoder:

From tone applied to tone out
90% level

Transmit Tone Output Tevel

Drap-Out Timers
Range of Adjustment

Tail Timer:
Range of Adjustment

Suooly Valtage

Supply Currents
Haster Interface Board
Decoder & Programme Board
Line Interface Soard
Timing Board
“Total Current

better than 40dB.

. better than 30d8

within £1¢B

<%

. <1%

120z
+4Hz

. better than AdB (4dB typieal)

. <150ms (120ms typical)

adjustsble from 0 to 2 volts rms. Up to
0dBm via R00 ohm balaneed line amolifier.

<3 to >10 minutes

. 0 to 3 seconds

. 13.8V DC (nominal)

;. ¢15m,

<70ma (phus 60mA
<50mA per boned, when tune s dehx'le‘
{plus 30ma if relay fitced)

<5ma
noL more than 250mA
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Qperating Temperature Ranga w =10°C to *30°C
Dimensions:

Height .« 113mm

Width ~ 100mm

Denth ~ 230mm

Weight - 1,25k (aporox.)

* Electronic Industries Assoelation (BS 220).

1.2.2  T282 POWER SUPPLY

Input Voltage .. 230-240V AC 50Kz (limits 207-253V AC)
Output Voltage .. adjustable to 13.5V DC
Outout Current .+ 600mA maximum
Operating Temperature Range . -10°C to +60°C
Dimensians:

Depth 230mm

Teight 15mm

width 100mm

Weight - 1.25kg (approx.)
1.3 _BOARDS AVAILABLE
TIL/1/0L Master Interface Board.
TaLLZ/01 Decader & Programme Bourd.
T311/3/01 Serviee Extension.
T311/4/01 Line Interface Board.
T3S Timing Board.
L4 VERSIONS
TH/01 16 channel CTCSS base.

Comprises T311/1/01, T311/4/01 and four T311/2/01 boards with a
T282 power supoly, all mounted [n a 484mm rack.
Meets NZPO Specification T248.

T3I1/02 16 channel CTCSS base.
3ame as T311/0L but includes a T311/5 timing board.

T3L1/08 3 channel CTCSS base.
Includes the same boards as the T31L/02 but without the T282
power supply.

Y22 16 channel dual CTCSS base.
Comorises two TA11/D2 CTCSS dases but without the T282 power
supply.
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SECTION 2 CIRCUIT OPERATION

2.1 CIRCUIT OUTLINE
2. T3L1/0L

(Refer to the T311/01 Block Diagram - A2M1210.)

The audio [rom the receiver contains both speech and tone frequencies. These are
applied to the master interface Soard (T311/1/01) via the line interface board
(T311/4/01) matching transformer.

The master interface hoard separates the speech and tone frequencies. The

speech is then taken to the transmitter via a level control, & mute (squelch)
cireuit and a line matehing transformer on the T311/4/01 board.

The CTCSS tone is taken to the decode and programme board (T311/2/01) whieh
determines if the tone is correct. If the tone is one of the programmed tones, the
tone detect us is taken high. The tone deteet hus deing high causes:

{a) The tone generator (T311/1/01 board) to produce the programmed
transmit tone.

o) The squelen cireuit spaech path to open.
fe}  The transmitter to turn on.

The transmit tone is taken through the tone level preset and a low pass filter
(T311/1/01 board) to the NZPO line interface unit where It is combined with the

soeech signal. In these clreumstances, the transmitter must be equipped with
suitable filters to separate the tone from the speech before being applied to the
sudio processor. A B3538 Audia Solitter Board is available for this ourpose.

An adjustable timer in the key line holds the transmitter on for up to 8 seconds
after the received signal is removed. During this time fRe transmitter speech
path is squelehed,

21,2 T311/02
{Refer to the T311/02 Block Disgram - ALM1229.)

The above circuit outline applies lso to the T311/02 which has an sdditional
timing board (T311/5) which provides extra facilities as outlined below:

{s) A ‘tone on tail’ with warning pip tones superimposed.

() An adjustable 'transmit timer' with a superimposed warning pio tone
which indieates when 73% of the preset transmit time has elapsed.

{c) A Mock-out circuit’ (adjustable to the same period as the transmit
timer) which inhibits any channel that teansmits for a time grester
than the preset time.

1n the T211/02 version the transmit tone Is taken through a tone level preset and

Tow pass filter direct to the AdA/octave integrator, bynassing the audio processing
sgstam. This is the preferred method when all units are in close proximity.
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2.2 CIRCUIT DETAILS
2.21  T311/1/01 MASTER INTERFACE BOARD

(Refer to the T311/1/01 Cireuit Diagram - A1C250.)

2.2.1.1 _ Band Solitting Filter

The full range of audio frequencies from the receiver appears at pins 13 & 14 of
the edge connector, This audio is applied to the two input filters: a high pass
filter for speech frequencies and a low pass filter for CTCSS tone frequencies.

(a) SPEECH FILTER (HIGH PASS)

IC10b, 1C102 and IC12b farm threa identical three-pole Chebyshev high pass
filter sections. These are followed by a noteh filter ([C12a) which impraves
the rejection of the higher CTCSS frequencies without affecting the speech
frequeneies.

1C10b, IC10a & IC12b are biased to half the suoply voltage by VB1. IC12als
direct eoupled to IC12b and hiased by its output voltage, The specch filter
output is taken via the line interface board (T311/4/01) to the transmitter.

(o) TONE FILTER (LOW PASS)

IC10e and its associated components form a three pole low pass Chebyshev
filter which passes only CTCSS tones. Amplifieation and squaring are
anrried out by 1C10d so that the tone frequencics orosent will appenr as
square waves on pin 14, [C10d output terminal. The square wave tone
frequencles are fed via R84 to pin 12 of the edge connector (filterad tone
output} and also to a BNC test socket on the front panel which can be used
either for monitaring purposes or for tone injection.

22.1.2 lock Signal Generator
(s) REFERENCE CRYSTAL OSCILLATOR

The integrated circuit IC1d operates as a linear amplifier with bias foedback
appiled via R10. The crystal connected between the output and lnput
operates in its parsllel mode, oroviding the 130° phase shift necessary for
oxeillations.

(b)  AMPLIFIER/LIMITER & WULTIPLIERS

Cle amplifies and limits the oscillator signal to produce = square wave.
This waveform s applied to the input of IC13.

1C13 & ICL4 in ‘phase locked loop' configuration form the multiplies
circuitry.

The VCO within 1C13 oselllates at approximately 280k(lz, determined by
Rl4a & Cl4a when pin 9 (VCO in) is at J¥DD. The output frequency of IC13
appearing at oin 4 is divided by 8 in 1C14 and then fed back to [C13 fpin 3) to
be compared with the erystal fraqueney of 32.768kHz, ensuring that the PLL,
VCO oscillates at 252.144kilz.
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This 262.144kHz square wave signal is applied to IC1b & ¢ to give a clock
output on pin 11 of the T311/1/02 and then to IC1a & [ to give an inverted
output an pin 10.

1.3 Tone Bncoder

(a)

(0]

(@)

PROGRAMMASRLE DIVIDER

1C3, 1C4 and [C5 form a orogrammable divider which divides the clock’
signal by a factor M+1 where M is a binary number orogrammed at its input.

IC3 is an eight bit binary down counter. The eight least significant bits of
the programmable divider bus are conneeted to its ‘Jam' input J0 - J7 and
are Toaded into the counter when & low level is applied to its SPE terminal
in 15. The counter then eounts down from this preset number to zero,
where it produces a low level on its zero detect output (ZD), If the most
significant bit '9' of the programmable divider bus is high, then the 'Q'
output of IS will be high, preventing the counter from being reloadec.
Instead the counter will under-flow to the binary number 111111111 and
continue eounting down [rom that number. Simultaneously IC5 will switeh
1o its other state, with 'Q’ low. WWhen the counter next reaches zero, it will
be reloaded to repeat this sequence, the 'Q’ output of IC5 again going high.

Counting is initiated by the 'CLR' terminal of IC3 until the 'tone dotect! bus
goes high, indicating the presence of a legitimate input tone.

SINE WAVE GENERATOR

The output fram IC4a is fed to the next stage, IC6, via R26 which, together
with the input capacitanee of the IC, filters out any spikes which may be
present. 6 is connected as & faur-stage Johnson counter which divides the
frequency by eight and produces four outputs at the desired tone frequency,
each with n 45° phase difference. Three of these components are summed
by R27, R28 and R20 to produce a stepped approximation af » sine wave.

‘TRANSMITTER TONR FILTER

Any harmonics of the tone frequency which may fall in the speech band are
filtered out by [C7a and IC7h, which are two identical three pole Chebyshev
low pass filters,

RV35 sets the transmit tone level.
The filtered tone is available at the edge connector as either a low

impedanee output (pins 17 and 19) or as a 600 ohm output (nin 18). The 600
ohm output is also avallable at a BNC test socket on the front oanel.

2. Transmitter Drop-Out Timer

When the receiver zate output is Tow' (indicating that a received ecarrier is
naresent) and the tone deteet bus is 'high' {indieating that a valid tone has been
detected), 1C8b Is gated Tow'. This turns Q2 and Q3 on via gate [C8a and Tx timer

1C11d.

Q3 cnergises the Tx relay A/2 which may be fitted on the 'master Interface
board", or on the T311/4/01 line interface board (if used). A relay drive outout is
available (pin 18) to drive the relay when it iy fitted to the line interface board.
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130 and 1084 form an astable multiviorator, the getiod of which is eantrolled by
R4, RVAT and C45. [C9 is 2 counter driven by the multivibrator.
When the transmitter is keyed on, the multivibrator starts oscillating. After 128
oulses, the counter output (C9-Q4) goes high. This staps the count by driving the
CLK input high and gates [C8a of f, turning the transmitter off atter the tail time.

When the signal disappears, IC8b output goes high which stops the multividrator
and resets the counter ta zero.

The maximum transmission time is equal to the period of the multivibeator times
128 and is adjustable by RV47 between 3 and 10 minutes.

2.2.1.5 Transmit Tail Timer X Audio Squelch.

When the signal disappears, IC8a output goes high. This turns on Qd, squelehing
the transmit speech path via the squeleh circuit on the T311/4701 line interface
board. IC11d output remsins low for a period (tail time) determined by RVS0a,
R30b, C49 and C50. The outout of ICi1d is inverted by ICIle and so the
transmitter is turned of [ after the tail time.

The saueleh output Is active during the tail time and when there s no signal
present.

The tail time may be set by RV50a from 0 to & seconds approximately.

2.2.1.8 8.5 Voit Regulator

Q1 is a series pass voltage regulator whose basc is stabilised by a vener diode
(D1). Current limiting is orovided by RL.

The output voltage VDD is 8.5 volts nominal and is divided dawn by R3 & R4 to
aeaduce a hias ril voltage of approximately one half of the supply voltage.

2.2.2  T311/2/01 DECODER & PROGRAMME B0ARD

(Refer to the T311/2/01 Cireult Diagram - A1C251.)

Note: This board comprises four identicsl decoder/encoder sections, Channel 1
only is deseribed.

2.2.2.1 _Tone Detector
(x) PROGRAMMABLE DIVIDER

I1C1b and G2 form & S-bit ripnle counter which divides the clock signal to
produee an output at cight times the desired tone frequency. Programming
is achieved by switehing the appropriste diodes DL to DI with the decodar
orogramme switeh. Counting proceeds until all the outputs of the counter
connected through diode and switeh to the input of J-K Mip-flop 1C7a are
high. Then, at the next positive transition of the cloek signal, the 'Q' out
of 1CTa goes high, resetting the counter to zero. The [ollowing posi

transition of the cloek resets [(C7a and the counting sequence starts again.

See Table 1 (Section 4) for the appropriate codes for the various CTCSS
Trequencies.
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T311 Clreuit Operation

The output of the programmable divider, at =ight Limes the required tone
frequency, fs then fed to a 4-bit ripole counter {IC9a). An output at the
cquired tone frequency aapeass at QY of 1C%. A second output, with a
80° phase differcnee, is generated by combining the outout from 'Q3’ with
the gutput from 'Q2 which is at twice the frequency in the 'Exclusive OR
gate', IC11a. These two outputs are fed to the commutating filter.

COMMUTATING FILTER

The filter can be split into two sections: one cansisting of 1C12a, IC16a and
IC120; the other consisting of IC13b, IC16b nnd IC13a. These two sections
operate identically, excent for the dhases of the reference signals which are
in quadrature.

Doth the 'filtersd tone output' and the 'reference signal' are fed to an
texelusive OR gate' (IC132a) which acts as a phase comparator. When the Two
signals are 90° out of ohase, the output of the gate is high. As the signals
move into ohase, 1 switching waveform appears whose mark-to-space ratio,
and hence average NC voltage, is proportional to the magnitude of the phase
difference. The switching waveform is applied to R1-C1 which filters it to
produce en average DC voltage which is fed to comparator IC16a. The
output of the comparator s high when the voltage across C1 is greater than
the bias on pin 2 of IC16a (approximately half supply), and low when it is
lower than this. hen the output of the comparator Is high, IC12b inverts

the switching waveform from IC12a, and when low it passes the signal
unultered,

The resulting waveform is filtered by R3-C3 and eombined with a similar
signal from IC13a, This DC output from the detector is fed to a 'threshold
detector' (IC18b).

When the 'filtered tone input’ and the 'reference [raquency' are close, the
rate of change of phase between them is slow and the voltage aeross Cl
follows the mark-to-space ratio af the output of IC16a. The resulting
reinversion of the signal oy ICLAD ensires that the mark-space ratio of the
output of ICLEb is always loss than 50% and varies between 0 and 50%,
depending upon the relationship of the two input signals. A similar signal
appears at the output of IC13a from the other seetion of the filter, hut
beeause of the 90° ohase relationship between the reference signals, the
mack-space ratio of this signal s a minimum when the first is at a maximum

and vice versa, Thus, when the two signals are combined and filtered by R3,
R4 and C3, the result is & stendy NC voltage approximately equal to one
quarter of the supply voltage.

As the frequency differcnce between the 'filtered tone output' and the
"reference frequency’ incresses, the rate of change of phase bocomes more
rapld, The ohase shift due to RI-C1 results in the voltage across C1 lagging
the mark-to-space ratio of the waveform and the resulting reinversion 5y
IC12b Is less effective in maintaining the mark-to-space ratio of the outputs
of [C12b pin 4 below 30%. Thus the DC voltage neross C3 tends towards the
half supply voltage.

The effeet af the processing is that the DC voltage across ©3 follows &

band-nass resoonse centred on the required tone frequeney as the input
signal is swent through the tone band.
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(¢} THRESAOLD DETECTOR

The output of the commutating fllter is applied to the inverting Input of a
comparator, IC18b, the other input of which is hiased to approximately one
volt below the balf supply voltage. When the voltage [rom the eommutating
filter swings sufficiently negative, the comoarator switches high, indicating
the oresence of legitimate tone. A small amount of hysteresis is provided
by positive feedback via R3 to ensure the output switehes cleanly and does
not ehatter.

(¢) INDICATOR LEDS

The output of IC18b drives an LED (D22) through an emitter follower (Q1) to
indicate when a tone has been decoded. The appropriata tone detect line to
the edge eonnector is pulled high.

2.2.2.2 Encoder Switching

2:2.2.2 Encoder Switehng

The ‘encodes programme switelt is fed through a channel enable switeh (S5 switeh
contact 10) [rom the threshold detector output (IC18b).

When the channel enable switeh is on, a Getected tone will drive the tone detect
bus high and programme (through the programme bus) the tone generator on the
master interface doard with the tone selected by S5 switch contacts 1 - 9. The
enable line (from pin 22 of the edge connector) may be pulled high to enable &
partieular tone. If D20A is itted, the tone detect bus will also be driven high.

In normal T311/01 and T311/02 systems, in order to generate a tone without a

received tone it is necessary to either oull both the tone detect bus und the snable
line 'high', or fit D20A and pull only the enable line 'high'.

223 T311/4/01 LINE INTERFACE BOARD

(Refer to the T311/4/01 Circuit Diagram - A2C285.)

The T311/4/01 provides 801l ohm balanced line nterfaces from the receiver and to
the transmitter, as well as an audio squeleh and mixer for speech and tone.

The filtered specch signal from the master interface board is fed via a squeleh
cireuit (Q1) to a virtual earth mixer (Q2) where it may be mixed with the CTCSS
transmit tone and/or the warning pip tones used in some systems. The mixer
output drives the fine driver’ (IC1) which is eouoled to the line via the line
transformer (T1) and the optional attenuator (R19 to R23).

The supply to IC1 is regulated by @3 and D4.

A NI link front panet socket assembly wired to the socket terminals may be fitted
for user test purposes.
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2.2.4  T311/5 TIMING 30aRD

(Refer ta the T31L/5 Circuit Diagram - A1C312.)

2.2.4,1 General

The T311/5 Timing Board is fitted to a T31L/02 or retrofitted to an existing TA1L
Base Station CTCSS. It is used to provide the following facilities:

{a) TAIL GENERATION

A 'tone on' tail is produced at the end of transmissions. The tail length can
beset to 1,2, 3, 4, 8, or 15 seconds.

(&)  TRANSMIT TIMING

This prevents one CTCSS tone from holding the repeater system for long
periods. If a CTCSS channel is accessed for langar than the preset time,
that channel is ‘locked out' and the repeater then becomes available for
other users. The transmission times available are: 1,1, 1}, 2,3, 4,6and 8
minutes.

(¢) LOCKOUT

When a CTCSS channel is locked out!, it cannot be accessed for a preset
time, The lockout times are the vams as the teansmission times.

(@) PIP TONE GENERATION

(i) When the transmit timer reaches 75% of the preset time, 'double pips'
are superimposed on the speech at 4 second intervals. This informs users

that they have used three quarters of the transmit time available to
them.

(i) Tail pips are produced during the tail period. Various formats can be
preset.

2. Crystal Oscillator/Limiter

The erystal oscillator (IC15 and its associated eompanents) oroduces a reference
frequency of 32,768kHz Note that IClc is an unbuffered gate (buffered gates
will not operate satisfactorily in the oscillator}.

162, 1C3 and 1C4b divide the frequency to provide timing signals for the lockout,
transmission, tail timers, the pip generator and the channel counter,

2.2.4.3 _Channel Counter

The channel counter 1C9b is a 4-bit binary counter which addresses cach of the
sixteen channels in turn.

Dwell time in each channel is 488ps.
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4.4 Deteet Lines

Each tone decoder on the T311/2/01 boards has an assaciated detact line. These
Ting are time multipiexed by 1C17 and IC18 which are diracted to Iook at each
line in turn by 1G9, The common deteet line is connected to [C10a.

Three conditions dre necessary befare an active (high) detect line is recognized:
(a) The receiver gate input must he at earth.

(b} The tone detect bus input must be at logie '1' (le. +VDD). This inout
monitors the state of the channcl ensble switches on the decader ant
orogramme boards.

(¢) The channel being sctivated must he 'open’ (i.e. the lockout comparator
must not be locking out the channel which is aetivated).

When these canditions are met, 1C10a output goes high, and when clocked by
IC3 15, holds the tail timer (IC14) in the reset state (i.e. all autputs ‘0.

R10 and C8 filter out transients caused by the different operating speeds of 1C12
and ICL§/17/18.

The tail timer output (IC14 pin 14} is inverted by ICTb whose output controls the
transmit timer, the ehannel counter {ICSb) and the enable lines via Q2.

Fach tone on the T311/1/01 decoder and programme boweds has an associated
enable line. 1C19 and IC20 form a de-multiplexer driving the enable lines. When
W CTCSS tone is dotected, the appropriate detect line becomes active, If the
valid input conditions exist, the carresponding enable line will be sctivated.

The 'eommon enable’ output controls the transmitter keying eirouit on the master
interface board (T311/1/01).

4,5 Transmit Timer

The transmit timer (IC4a) count is incremented on the negative edge of the signal
at oin 2 of IC4a. This signal is gated by IC3a 3o that the timer counts only when
the transmitter is enabled. \When this occurs, IC7b pin 4 i at logie 'T', causing
1C8b to 20 high. 1CBD is u negative logie OR gate (L. its output is 11" If either
Input is "0, 1C6e output is normally L', therefore the transmit timer reset (s Yow

(not active).

“The transmit timer is not reset until aporoximately 10 seconds after a channel is
vacated unless a new channel is activated.

“The transmit timer reset delay time is set by R4 and C4.

1C16 is a 4-bit lateh. A logic L' level on the eontrol input pin 5 latehes the data
at the 'Q' outputs. A logie '0' level at pin 3 causes data to be transferred from the
T putputs to the 'Q' outputs.

During the 10 second reset delay, IC18 stores the adéress of the last channel used.
The stored address Is compared to the addrass bus compurator ICIS. If 4 new
channel is sctivated during the reset delay period, ICHe output switehes tow,
causing the transmit timer to be reset.

The transmit timer reset signal also releases the lateh IC16 so that the new user
state Is no Ionger detected by IC5c. The new user reset pulse of the transin
timer is thercfore equal (n length to the sum of the propagation delay times
115, IC185, ICha/ble, ete.
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.6 Lock-Out

1f & channel is activated lang enough for the transmit timer to reach full count,
the following events oecur:

(a) 1C4a pin 6 switehes to logic 1" which inhibits the transmit timer.
(b) ICTH disables the transmitter.

{e) The lock-out timer IC9a is reset to zero. This causes the lock-out latoh
(C11 to store the address of the offending channel and enables the lock-
out comparator {IC12).

The offending channel is now locked-out until the lock-out timer reachs full
count,

Note: If a new channel is not activated, the transmit timer will not be reset and
the lock-out timer will not begin counting for 10 seconds due to the
transmit timer reset delay.

I the lock-out time is sot to be longer than the transmit time, it is
possible for a second ehannel to run over time while the first channel is
still locked-out. If this happens, the acdress of the new offender is loaded
into the lock-out lateh by a pulse produced by C7, R® and ICTa. The
channel that wes previously locked=out is then opened.

Tail Pip Generator

The tail timer (IC14) i5 a binary counter which counts to 10000000, The tail pip
format connection '@’ to W' are the seven least significant bit outputs of [C1%,
i 10000000

Wyutsrq

The tail pip format is set by conneeting IC10b to the appropriate outouts of IC14,
A tone will be produced by the pip generator whenever all the selected outputs
are at logie 1",

IC8 generates a double pip envelope once every 4 seconds after the transmit timer
reaches 75% of full count.

1CSb gates u 2048Hz signal fram 1C2 - pin 7 (Q4) to produce the pip toe output.

R6, RT and RB bias [C5 to reduce switching transients, CS, C6 and L1 form an
output filter,

€3 UELCH TAIL ELIMINATION

2.2.5.1 _General

While listening to a typieal reneeter system, naise bursts will be heard whenever
mobile stops transmitting and when the repeater drops out at the end of the
repeater tail, The T311/T310 squelch tall elimination system removes the first of
these noise bursts by causing the speech path in the repeater to be muted before
the mobile ceases to transmit. The latter is removed by causing the squeleh gates
on all recelving mobiles to close befora the repeater transmitter turns alf.
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1n & TILL/01 system the saueleh tail elimination (unctions as follows:

During the 80ms tail on all mobile transmissions, the mobile T311 board
inverts the CTCSS tone signal. This tone inversion makes the T311/2/0L
tone detector shut down rapidly, eausing the soeech squelch on the line
interface board to clase. This oeours befare the 8Nms mobile tail ends, so
that the noise Surst from the regeater receiver is not heard.

‘The tail generator an the master interface board then produces a short
(approximately 200ms) earrier only tail. This allows sufficient time for the
tone detectors in the T310 to shut down and squelch the mobdile recelver.
Hence, no nalse is heard when the repeater transmitter turns off.

2. T311/02 System

In the T311/02 system, the tone inversion during the 80ms mobile tail shuts down
the tone detectors as in the T311/03 system,

“The T311/5 timing board senses that a CTCSS tone Is no longer being detected and
causes the squeleh on the line interface to close. This removes the noise burst
from the repeater receiver.

The T311/5 board then holds the carrier and CTCSS tone on for the preset tail
time. After the tone-on tail, the earrier only tail generator on the master
interface board generates a short (200ms) carrier tail. This allows time for the
maobile detectors to shut down and squeleh the mebile receiver.

6 T282 POWER SUPPLY

(Refer to the T282 Power Supply Cireuit Diagram - A4C20L.}

2.2.6,1 Reetifier & Filter

ains fnout is via an on/off switch and 1 amp fuse (FL. A neon Indicator lamp
(L1) is connected across the orimary of the mains transformer (TL) to indieate the
presence of the mains supoly. The centre tapped secondsry of T1 supplies a full
wave rectifier (D1 & D2), the common ecathodes of which are connected to the
tilter eapacitor (C1).

Voltage Regulator

The positive terminal of the filter eapacitor Is conneoted, via 2x1.0 ohm resistors
in parallel, to the collector of the series regulator transistor (Q4). The emitter of
Q4 is connected to the output terminal of the T282.

The otput valtage is sensad by the divider R, RYS and RLO connected aeross the
output terminals of the T282, The output voltage of the T282 is preset by
potentiometer RV9, which sets the base Sias of Ql, the control amplifier
transistor, The emitter of QL is held st sppeoximately 5.2 volts by the zener
diode (D3). Q1, R3 and R4 form a voltage divider across the supply and the
voltage at the junction of R3 and R4 is applizd to the Sase of Q2.
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When the output voltage tends to rise above the preset level, the forward bias of
Q1 increases, taking the base of Q2 mora negative with respect to its emitter. Q2
colleetor/emitter current increases and the voltage aeross RS rises. tending to
reduce the forward bias of Q3. Q3 tends ta turn off, reducing the base drive to
Q4. which tends to turn off, oreventing the output voltage from rising.

2.2.8.3  Current Limiting

The output current is sensed by the voltage drop across R1 and R2. When this
voltage rises sufficiently, N3 and D4 conduet, supplying current into RS. This
inereases the voltage across RS, whieh in turn reduces the drive to Q4, limiting
the current.
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SECTION 4 INSTALLATION

4.1 DRAWINGS REQUIRED

1. T311/01 Systems T311/01 Wiring Niagram (A2M8I6/01)
T311/01 Block Disgram (A2M1210)

2. T311/02 Systems TA411/02 Wiring Diagram (A2M420)
T311/02 Bloek Diagram (31M1229)

3. T311/22 Systems T311/22 Wiring Diagram (A2C419)
T311/02 Block Diagram (A21229)

4.2 SYSTEM WIRING
1. Wire up the rack using the aporopriate Wiring Diagram.

2. Connect the rack to the transmitter and receiver using the approprinte
Wiring and Alock Diagrams.

Note: The preferred method of applying the tone and speech signals to the
teansmitter is vis separate leads. However, they may be mixed at the line
interface board (T311/4/01) and then taken to the transmitter. For this
mathod, join the TA11/1/01 socket pin 19 to the T311/4/01 pin 19,

When it is required to use this method (e.g. long 2-wire lines), the tone
must be separated from the speech at the transmitter by using a B3338
audio splitting fllter (refer to TI-139B for retrofitting to a T347
transmitter).

The CTCSS tone must not pass through the compressor or limitee as
produce severe audio distortion, and unreliable 'tone

detection’.

4.3 TONE FREQUENCY PROGRAMMING

Frequency programming is achieved by simply setting up the appropriate cades for
the 'receive’ and 'transmit' tone frequeneies on the ‘decoder programme switen'
and 'encoder arogramme switeh' respectively.

1. For standard EIA tone frequencies see Table 1.

2. For other tone frequencies use the procadurs given below.

1Work out the required programme number from:

Round off to the nearest whole number, 'M'.
Subtract 1.
Convert to binary notation.

Asslgn the LSH* 1o the 'L' switeh through to MSB* to the 0" switeh.
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Example: Tone (requency 87.0Hz.

32,753
il

= 489.075
Roiind off to the nearest whole number: ™ = 489,
Subtract 13 M = 488,
Convert ta binary notation.
Suggested Procedure:

Switch Position

2 88

2 123 Remainder 0 0 w
2 H32  Remainder 0 0 A
2 Bl  Remainder 0 0 3
2 T30 Remainder L 1 K3
3 JI3  Remainder 0 0 5
2 )7 Remalnder 1 1 5
2 T3 Remainder1 1 wm
2 T Remainder L 1 8
2 0 Remainderl 1 9t

MSB* 111101000 LSB*

A 'Y digit in the binary number indieates that the eorresponding switch

on.
110" in the binary number indicates that the corresaonding switeh s off. —

“LSB
*MSB

Least Signifieant Bit.
Mast Significant Bit.
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Table 1

Programming Codes And Frequency Errors Por T311 CTCSS

Reference Frequency 262,144Hz

NZPO | EIA (RS220) | Actual | Frror | Divisor Switch Code® |
Channels | Frequency | Frequeney % n (LSB) (MSB) |
| 123456788
x 87,0 (A) | 67.01 +0.02 488 900 101111
Bl 71.9 (B) | 71.86 -0.06 | 455 111000111
AL 77.0 (A) | 76.92 -0.10 | 425 1000 101011
B2 82.5 (B) 82.54 +0.05 395 001100011
A2 88.5 (A) | 88.56 <0.07 | 369 10001 1101
B3 94.8 (B) | 04.71 -0.10 | 345 100110101
| a3 100.0 (a) | 99,90 -0.10 | 327 111000101
4 103.5 (8) | 103.37 | -0.13 | 318 001 111001
a4 107.2 (A) | 107.08 -0.11 | 305 10001 100 1
85 110.9 (R} | 111.08 .16 | 294 01 1001001
45 114.8 (A) | 114.98 +0.15 | 284 001 110001
85 118.8 (B) | 118.72 -0.05 | 273 110010001
A8 123.0 (A) | 123.19 +0.15 | 263 100100001
B7 127.3 (B) | 127.50 40.16 | 256 00000000 L
a7 131.8 (A) | 131.50 -0.15 | 248 000 L L1l |
B2 138.5 (B) | 136.53 +0.02 | 239 111101110 |
a8 141.3 (A) | 141.2¢ -0.04 | 231 t1 1001110
B9 46,2 (B) | 146.29 +0.06 223 L1 1110110
a9 1514 (A) | 151,70 +0.20 | 215 1110100110
B10 | 158.7 (8) | 136.78 +0.05 | 208 00D 010110
Alo | 162.2 () | 1s2.22 +0.01 | 201 100100110
BLl | 167.9 (B) | 168.04 +0.08 | 194 010000110
A1l | 173.8 (A) | 173.38 -0.24 | 188 G0 L L1101 0
| B2 | 179.9 (B) | 180.04 <0.08 | 181 101011010
Alz | 186.2 (A) | 185.18 -0.01 175 LLt1ot1o010 |
B3 | 192.8 (B) | 192.75 -0.02 | 1s9 100101010
A13 | 203.5 (a) | 203.33 +0,01 160 D000 01010
314 | 210.7 (B) | 210.05 -0.31 155 110110010
Al | ML (A) | 21845 | +0.16 | 149 101010010
815 | 225.7 (B) | 225.98 | +0.13 | 144 0000 t0o0 10
A8 233.6 (A) | 234.08 +0.20 139 110100010
BIE | 241.8 (B) | 240.04 -0.36 | 135 111000010
Al6 | 250.3 (A) | 250.14 -0.06 | 130 0100000 19
* "In indicates that the corresponding switch is on.

"0 indicates that the corresponding switeh s off,

X

nat used by the NZPO.
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SBCTION § _ SERVICING

5.1 GENERAL
5.1.1 NOTES

It further information is required about the T311 or this Manual, it may be
obtained from Tait Eleetronics Ltd or accredited agents. When requesting this
information, please quote either the equipment serial number or works order
numbder (found on a label at the back of the set). In the case of the Service
Manual quote the Talt Internal Part Number (IPN) and lssue, and for Cireuit
Diagrams quate the Title' and ‘Issus!,

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
correet handling procedures, refor to manufacturers' data baoks covering CMOS
devices, e.g. Philips Data Hanchook covering CMOS devices: Motorola CMOS
Data Book, Seetlon § (Handling Procedures).

5.1.2 TECHNICAL INSTRUCTIONS (TI's)

Prom time to tima TI's are issued by Tait Eloctronies Engineering Division. These
TUs may be used to update equiment or Information, or to meet specific
operational requirements. Relevant TT's are avaflable from Product Support
Giroup, Tait Electronies Ltd, Christehureh,

5.2 MECHANICAL

5.2.1 POSIDRIV RECESS HEAD SCREWS

Posidriv reeess head serews are the preferred standard on all Tait manufactured
cquipment. The very real advantages of this type of serew will not be reslised
unless the correet serawdrivers are used by servieing persannel.

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

5.3 REPAIR
5.3.1 COMPONENT CHECKS

1f o transistor is suspected of faulty operation, an indleation of its performance
can be assessed by measuring the forward and reverse resistance of the junctions,
First make sure that the transistor is mot shunted by some eirewit resistance
{unless the device is comoletely 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 eurrent drawn by multi-junction transistors is a further guide to
their serformanee.
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1f an integeated cirenit is suspeet, the mast relisble cheek is to measure the DC
aperating voltages. Due ta Lhe eatastrophic natur2 of most IC failures, the pin
voltages will ususily be markedly cifferent from the recommended values in the
presence of a fault, These values can be found on the Cireuit Dingrams or in the
component data eatalogue.

5.3.2 COMPONENT REPLACEMENT

Whenever components are removed from, or fitted to the printed cirouit track,
care must be taken to avoid damage to the track. If it is necessary to remove 8
component from the track, the following procedure is recommended:

Remove the solder from the component leads using & solder wiek.
Loosen the individual leads trom the printed track.
Withdraw the component from the top of the PCB.

Do not remove the component (rom the PCB while the solder is still molten.
Keep all soldaring operations, and the heat and solder apolied, to & 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-30ARD WIRING

o assist cireuit tracing, all plugs and connections are shown on the outer edge of
the Cireuit Diagrams.

The Wiring Diagrams provide further assistanee to the technician.

5.4 DIAGNOSTIC TECHNIQUES FOR DIGITAL, CIRCUITS

The techniques set out elow should be useful when carrying out lault finding
proeedures on digital eircuitry,

5.4.1 COMPARISON

The eireuitry on the ‘decader and programme’ boards is repeated four times on
ench channel. If a decoder is faulty it is useful to orogramme one of the other
channels to the same tone frequency and then work through, comparing voltages
and waveforms. In this way the fault may be identified, or at least localised to
ane area,

To confirm that a gate iy functioning correotly, it is only ncecssary to observe its
outputs in conjunetion with its inputs and compare the results with the truth table
for that gate. If these results dissgree, then either the gste is faulty or its autput
is short-circuited. Measurements should be made on the [C pins themselves to
prevent incorrect conelusions due to faulty romnections. Also check that the
carrect voltage appears on both power pins.

A gate output which is short-cireuited to another zate, which is in the other state,
will go to approximately half supply voltsye as the two Zates 'fight! exch other. 1
gate short-cireuited to earth or positive ean be detected dy a simole chmmetar
cheek, with the power supply off.
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CAUTION: Use an ohmmeter which eannat deliver more than 10mA to avoid
- querrating the CMOS ICs. Tt may simolify the checking of the truth
table i¢ the inputs are forced to their various states.

.3__FORCING THE INPUTS

Some faults are such that they prevent a whole seetion of a circuit from
functioning at all, making fault finding difficult. In such cases it is often useful
to force one or more of the inputs to the desired state to enable fault finding
procedures to proceed. This is done by simply canneeting the input in question to
either earth or VDD (the output which is driving the input Is sufficient to protect
it). An example of this technigue would be to force a counter reset terminal ‘low'
to allow the counter to function; the fault which is holding the reset high' can
then be identified.

5.5 SRTTING UP
5.5.1 TEST EQUIPMENT ®EQUIRED
1. T311/3 service extension board.

2. Modulation monitor (e.g. Sayrosa 252).
3. RF signal source on repeater receive freauency, either:
a)  Mobile set fitted with CTCSS;
or {b) RF signal gencrator with facilities for modulation at CTCSS
frequencios.
4, Audio voltmeter (e.g. Trio VT106).

5. Multimeter - 20k ohm/volt (e.g. AVO model 8).

§.5.2 TOSET UP THE TRANSMITTER/RECEIVER

1_General

The transmitter and receiver should be set up ss per the aporopriate Service
Manual, except for the following:

L. Adjust the limiter in the trensmitter for a maximum deviation of +4.4kHz
(instead of +5kfiz.

2. Set the compressor level to approximately +3.5kHz.

3. Set the transmitter 'tail control’ to minimum.

These [nstruetions assume =5kHz deviation and 25kHz channel spacing. For
+2.5ki1z deviation and 12.5kHz channel spacing the deviation figures should de
divided by two. It may be necessary to increase the CTCSS deviation
proportionately, in the narrow band ease, to achieve rellability.
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5.5.2.3  System Response Time

The T3L1/4/01 line interface board incorporates a ‘speech path saucleh’.

To reduce the system response time, the receiver audio should not be squelched st
the receiver.

5.5.3 _TO SET U THR T30

3.1 Genersl

Before attempting this seetion it is important that the installation procedures
given in Section 4 of this Manual are completed.

The T311/01 setting-up procedure assumes that the transmitter and receiver are
wired to the CTCSS unit as per Drawing AZM1210 (T311/1/01 Block Diagram).

Always switeh the power supply off before Inserting or removing the circult
boards.

5.3.2  Preliminary

Cheek that the diodes D21, N43, D71 and D9S are fitted to the T311/2
boards,

Set the 'transmit drop-out time preset’ (RVAT on the T311/1/01 master
interface baard) to its maximum position (fully elockwise).

Plug all the cirouit boards into the rack.

5.5.3.3 _To Set The Audio Levels

Fit the line interface bourd to the extender card.

Noter Speech Filter Ripple

This adjustment is made during manufacture and should not sormally
require any readjustment. In the event of component replaeement or other
avidence of malfunction, the following procedure should be followed to
readjust. (Refer to Cireuit Diagram S1C230.)

() Aoply a IkHz signal at approximately -1048m to the speech Input
{pin 14) of the master interface board (T311/1/01).

() Note the level attsined at the filtered speech outout (pin 18) of the
master interface boued.

(i) Reduee the signal frequency to 350tz st the same input level as in (i)
(iv) Adjust RY734 to give -#4B relative to the level attained at (il).

Apply a signal At the 'receive frequency’ modulated to £3ki(z at Tkilz to the
receiver inout.

The signal level should be at lesst 20¢B shove the 12D Sinad level.

Adjust the veceiver lina level control to ~104Bm at the line interface Dorc,
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Open the 'squelch' on the line interfaee board by connecting a clip-lead from
the line interface socket pin 20 ta earth,

Adjust the receiver line level cantrol (RV7 on the line interface board) for &
transmit line level of -35dBm at the transmitter.

Key the transmitter by connecting another elip-lead from »in 18 on the line
interface board to earth.

Adjust the transmitter line sensitivity control for a deviation of +3kHz.
Remove both clip-leads and the receiver input signal.

Remove the extender card from the line [nterface board and plug the board
into the rack.

Fit the master interface board to the extender card.

Koy the transmitter and tone generator by connecting a clio-lead from pin
26 on the master interface socket to +8.5V.

Kay each CTCSS tone In turn by connecting another clip-lead from +8.5V to
the appropriate enable line.

Adjust the tone level control (RV35 on the master Interface board) so that
the deviation of all tones is between +500H7 and £800Hz.

5.5.3.4 To Set the Tail Timer

Adjust the tail time preset (RVS0A on the master intarface board) for a tail
length of approximately 200ms.

Adjust the transmitter drop-out time preset (RV47 on the master interface
board) for the desited transmission time.

Remove the master interface board from the extender card and fit the
Hoard to the rack.

3.5.4 TO SET UP THE T311/02
5.5.4.1 General

Retore uﬁemp{ln% this Section, the installation procedures set out in Section 4 of
this Manual must be completed.

The TS11/02 setting-up proeedure assumes that the transmitter and reeeiver are
wired to the CTCSS unit as per Drawing A1M1229 (T311/02 Block Diagram).

Always switeh the power supply off before inserting or scmoving the cireuit
boards,

5.5.4.2 Preliminaty
Remove diodes D21, DAL, D71 and D5 from each T311/2/01 board.

Set the 'transmit crop-out time' preset (RV4T on the T311/1/01 master
interface board) to its maximum level (lally clockwise).

Plug all the cireuit boards, excent the T3LL/S board, into the rack.
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#it the line Interface board to the extender card and refit it to the rack.

Feed a receive frequency signal modulated to +3kiz deviation at 1kHz into
the receiver.

The signal level should be at least 20dB above the 1268 Sinad level.
Adjust the receiver line level control to -30dBm at the line intertace board.

Open the squelch on the line interface board by connecting A clip-lead
between the line interface socket pin 20 and earth.

Adjust the speech level control (RVT on the line interface board) for &
teansmit line level of ~35dAm at the transmitter.

Key the transmitter on by comneoting another clip-lead between the line
interface socket oin 18 and earth.

Adjust the transmitter line sensitivity control for a deviation of 43Kk
Remove both elip-leads and the receiver input signal.

Remove the extender card fram the line interface board and refit the board
to the rack.

Fit the master interface board to the extender card and refit to the rack.

Key the transmitter and tone generator by conneeting a clip-lead between
the master interface socket nin 26 and *3.5V.

Key each TGS tone in turn by connecting another elip-lead from +8.3V to
the approoriate enadle line.

Adjust the tone level eontrol (RVAS on the master interface hoard) so that
the deviation of sll tones i between +300H7 and <800Hz.

5.5.4.4_ To Set The Tail Tlmner
Adjust the tail time preset (RY3S0A on the master Interface hoard) for a tail
time of approximately 200ms by disconneating the 'keying elip-lead" from
pin 26 and observing the T tail length.
Remove both clip-leads.
Remoave the master interface board fram the extender card and fit it to the
rack.

5.5.5 TO SET UP THE T311/5 TIMING BOARD

Disconneet all programme leads on the TA11L/5 timing bosrd.

it the T3L1/5 board to the extender eard and fit the eombination to the
rack.

Turn the power supply on: this also eys the teansmitter on.
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A continuous 2048Hx tone will appear at the pip tone output (pin 341).

Adjust the pip tone level control (RYS on the T311/3 board) for a
transmitter deviation of =1kHz.

Select the tail time = 4 seconds,
The transmittes will turn off after 4 seconds.

Conneet the tail pip format leads as follows:

1 o S
n to T
m te U
W to NC

Trigger the tail by momentarily connecting pin 15 of 1C14 (on the T311/5
board) to 8,5V,

4 oips at 1 seeond Intervals should be produced during the tail.

3 minutes.

Select the transmit time

"

Select the lock-out time = 3 minutes,
Remove the T311/5 from the extender card and refit the board to the rack.

The transmit time, lock-out time, tail time, pip level and tail oip format can
all be varied to suit individual requirements.

Suggested Tail Pip Format Settings are given in Table 2.

Table 2

Suggested Tail Pip Format Settings

Tail Time Number ‘Connections
Seconds of Pips
12 3 4 |
1 l 1 u v W NC
2 1 T v v w
T u v NC
4 4 El T U NC
2 s T © v
8 3 R s T XNC
3 RS T U
16 16 Q R s NC
8 @ & s T
Any | None [Rarth - - -
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SECTION 8 PARTS LIST
6.1 GENERAL

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

Your spare darts orders ean de handled more efficiently if vou quote: equipment
tyoe, cirouit reference and [PN, along with a drief deseription of the part.

The parts list printad below is for all versions of the T311. Different versions
have different sub-assemblies. To find the correct oart refer to the sub-
assemblies listed for your version of the T311. The same circuit reference may be
listed in more than one sub-assembly, but it will only be correet in the sub-
assembly listed for your version.

YERSION SUR-GROUP

1. T311/01 R3LL/1/01 T311/1/01 Master Interface PCB Parts
B3LL/2/01 T311/2/01 Decoder Programme PCH Parts
B311/3/01 T311/01 Extender PCB.
B311/4/00 T311/4 Common Parts
©311/2/01 T311/2/01 Deedr/Prog Al Parts
ca11/4/01 Add To B311/4/00 For T311/4/01 Version
B3L1/0L/MECH T311/01 Mechanical Parts
BILL/WIRE T311/01 Wire Kit
B282 T282 Basic Parts

2. Tawvez B3L1/1/0L T311/1/01 Master Interface PCB Parts
B311/2/01 T311/2/01 Decoder Programme PCB Parts
B3L1/3/01 T311/01 Extender PCB.
BILI/4/00 T311/4 Common Parts
C311/2/01 T311/2/01 Decdr/Prog Al Parts
C311/4/02 Add To B311/4/00 For T311/4/02 Version
B311/02/MECT T311/02 Mechanical Parts
B3LU/WIRE T311/01 Wire Kit
B311/5 T3L1/5 Parts
A282 ‘T282 Basic Parts

3. T311/08 B311/1/01 ‘T311/1/01 Master Interface PCB Parts
B3L1/2/01 T311/2/01 Decoder Programme PCB Parts
B311/3/01 T311/01 Extender PCB
B311/4/00 ‘T311/4 Common Parts
C311/2/01 T311/2/01 Decdr/Prog Al Parts
c311/4/02 Add To B311/4/00 For TA11/4/02 Version
B311/02/MECH ‘T311/02 Mechanical Parts
B311/WIRE TI11/0L Wire Kit
B311/5 ‘T311/5 Parts.

4. TILY22 B3LY/L/OL T311/1/01 Master Intarface POB Parts
B311/2/01 T311/2/01 Decoder Programme PCB Parts
B311/3/01 T311/01 Rxtender PCB
B311/4/00 T311/4 Common Parts
can/z/m T311/2/01 Decdr/Prog Al Parts
©311/4/02 Add To B311/4/00 For T311/4/02 Version
B311/22/MECH T311/23 Mechanical Parts
B311/22/WIRE T311/22 Wire Kit
8%1/5 T311/5 Parts
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Diagram 2 T311/2/01 PCB Encoding
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TAIT ELECTRONICS LTD

558 Wairakei Road,
Christehurch,
New Zealand.

Addrs

Postal Address: PO Sox 1545,
Christehureh,
New Zealand.

Telegrams & Cables: 'Taitronies'
Telex: 4926

Telephone: 383 399

Fax: (64) (3) 583 603

T311/01, T311/02 & T311/22 CTCSS

Continuous Tone Controlled
Squeleh System

(rm-311)

Issue

TECHNICAL [NFORMATION

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

UPDATING EQUIPMENT & SERVICE MANUALS

In the interests of improving oerformance, reliability or servicing, Tait
Electronies Ltd reserve tho right to update their equipment and/or Service

Manuals without prior noti

SCOPE OF MANUAL

“This Manual covers General, Technical and Servicing Information on Tait T311/01,

T311/02 & T311/22 CTCSS Equipment.
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