@ radio
communications

TM8000 and TM9000 mobiles

TA2922 Universal Line
Interface Board Service
Manual

MAS-02922-01-00
Issue O
January 2010

www.taitradio.com



Contact Information

Tait Radio Communications
Corporate Head Office

Tait Electronics Limited

P.O. Box 1645

Christchurch

New Zealand

For the address and telephone number of regional
offices, refer to our website: www.taitradio.com

Copyright and Trademarks

All information contained in this document is the
property of Tait Electronics Limited. All rights reserved.
This document may not, in whole or in part, be copied,
photocopied, reproduced, translated, stored, or reduced
to any electronic medium or machine-readable form,
without prior written permission from Tait Electronics
Limited.

The word TAIT and the TAIT logo are trademarks of
Tait Electronics Limited.

All trade names referenced are the service mark,
trademark or registered trademark of the respective
manufacturers.

Disclaimer

There are no warranties extended or granted by this
document. Tait Electronics Limited accepts no
responsibility for damage arising from use of the
information contained in the document or of the
equipment and software it describes. It is the
responsibility of the user to ensure that use of such
information, equipment and software complies with the
laws, rules and regulations of the applicable
jurisdictions.

Enquiries and Comments

If you have any enquiries regarding this document, or
any comments, suggestions and notifications of errors,
please contact your regional Tait office.

Updates of Manual and Equipment

In the interests of improving the performance, reliability
or servicing of the equipment, Tait Electronics Limited
reserves the right to update the equipment or this
document or both without prior notice.

Intellectual Property Rights

This product may be protected by one or more patents
or designs of Tait Electronics Limited together with
their international equivalents, pending patent or design
applications, and registered trade marks: NZ 409837,
NZ 409838, NZ 508806, NZ508807, NZ509242,
NZ509640, NZ 509959, NZ510496, NZ511155,
NZ511421, NZ516280/NZ519742, NZ 520650/
NZ537902, NZ 521450, NZ 522236, NZ 524369,
NZ524378, NZ 524509, NZ524537, NZ524630,
NZ530819, NZ 534475, NZ534692, NZ 535471,
NZ537434, NZ 546295, NZ 547713, NZ569985,
NZ577009, NZ579051, NZ579364, NZ580361,
AU2003281447, AU 2004216984, AU2005267973,
AU11677/2008, AU 13745/2008,
CN200930009301.0, CN200930004200.4,
CN1031871, CN 1070368, EU000915475-0001,
EU000915475-0002, GB23865476, GB2386010,
GB2413249, GB2413445, US5745840, US7411461,
US7649893, US10/546696, US10/523952, US10/
546697, US10/547964, US11/572700, US29/306491,
US61/218015, US61/236663, US61/238769, US61/
251372.

Environmental Responsibilities

Tait Electronics Limited is an
environmentally responsible company
which supports waste minimization,
material recovery and restrictions in the
use of hazardous materials.

The European Union’s Waste Electrical
and Electronic Equipment (WEEE) Directive requires
that this product be disposed of separately from the
general waste stream when its service life is over. For
more information about how to dispose of your
unwanted Tait product, visit the Tait Electronics WEEE
website at www.taitradio.com/weee. Please be
environmentally responsible and dispose through the
original supplier, or contact Tait Electronics Limited.

Tait Electronics Limited also complies with the
Restriction of the Use of Certain Hazardous Substances
in Electrical and Electronic Equipment (RoHS)
Directive in the European Union.

In China, we comply with the Measures for
Administration of the Pollution Control of Electronic
Information Products. We will comply with
environmental requirements in other markets as they are
introduced.

TA2922 Universal Line Interface Service Manual
© Tait Electronics Limited March 2010


http://www.taitradio.com
http://www.taitradio.com/weee/

Contents

Preface . . . . .. e e e e 5
Scope of Manual . . ... . 5
Document Conventions . . . . ... ...ttt 5
Associated Documentation . .. ... ... 5
Publication Record . ... ... . 6

1 Introduction ... ... ... ...ttt ittt ittt 7
OPETation . . . o ittt 7
SPecifications . . . . .. 8
CONNECHIONS. « .« v vttt e et e e e e e e e e 9

Internal options connector (SK2) .. ... ... ... ... . . . . . L 9
External options connector (SK1) - TA2922-01 8-wire isolated line interface . 10
External options connector (SK1) - TA2922-02 2-wire line interface . . . . . .. 10
External options connector (SK1) - TA2922-03 6-wire line interface . . . . . .. 10
External options connector (SK1) - TA2922-04 balanced line input with

unbalanced speaker output. . . .. ... 11

External options connector (SK1) - TA2922-05 6-wire line interface (marine) 11
External options connector (SK1) - TA2922-06 6-wire -10dBm line interface 12

Compliance . . . . . 12

2 Circuit description. . . . . . . . it ittt i e e e e 13
Audio Interface .. ... .. . 14

Line out . ..o 14

Line In . ..o 15

TX Key Input . ..o 15

RX Gate Output . . ... 15

Digital I/O .. o 16

Serial Data . . . .. 16
Microcontroller . . . ... . 16

3 Imstallation . . . ... ... .. e e e 19
Parts Required . . . ... 19
Installation Procedure. . .. ... .. . 19

4 Hardware configuration . . . . . . . . . . ittt ittt e 23
Line input and output audio level adjustment. . . ... ... ... ... ... 23

4-Wire eqUIPMENt SELUP « « o v v v vttt e e e e e 23

2-WIre eqUIPMENt SELUP « « o v v v vttt e e e e e e e e 24

Setting line output level (VR1). .. ... ... 24

Setting line input level (VR2). .. ... .. 24

Talk-through level adjustment. . . ... .. ... ... ... . . 25

SK1 I/0 signal configuration . . ........... ... 26

TA2922 Universal Line Interface Service Manual 3

© Tait Electronics Limited March 2010



SKTI/O signal summary . ... ..o 26

SK1 I/0 signal descriptions . . . ... .ouu et 27

SK1 I70 matrix SMD resistor placement . . ......................... 36

SK1 I/0O matrix bottom-side solder links .. ............ ... ... ... ... 37

Additional configuration links. . . .. ... .. L 38

5 Programming . .. ... .. ...ttt e e e e 39
Programming using the radio programming application . . . .. .................. 39
Programmable I/O form, Digital tab ... ..... .. ... ... ... ... ... ... 39

Programmable I/O form, Audio tab. . .. ... ... .o oL 40

PTT form, External PTT (1) tab ... .............. ... ... .. ...... 40

Programming the TA2922 board with the PGM-UIS .. ... ... ... ... .. ... ... 41
Programming cable and connection . ............. . .. 41

Programmable fields in the PGM-UIS programming application: . . . ... .. .. 42

Functions . . ... .. .. 45

6 Testingandfaultfinding ... ....... ... .. ... . . . . . i i, 47
S1 Technician Programming Connector . . .. .......oviutt e, 47

S2 Factory Programming Connector. . ............... .. .. ... ... ... ... 47

7 PCBInformation. .. ... ... ...ttt iuiiinttennnneeeeeennn 49
Parts List XA2922-0x-PBA revision 001 . . .. .. ... ... . ... . 49
Variant Parts . .. ..ot 53

PCB layout - top side (228-29221-00) ... ... ... .. 54

PCB layout - bottom side (228-29221-00) ... ... ... ... 55
Circuit diagram (228-29221-00). . .. ... ... ... 57

Circuit Diagram - page 2of 11. . . ... ... 58

4 TA2922 Universal Line Interface Service Manual

© Tait Electronics Limited March 2010



Preface

Scope of Manual

This manual provides information about the TA2922-01 universal line
interface board.

Document Conventions

WO Db

Within this manual four types of alerts may be given to the reader: Warning
Caution Important and Note. The following paragraphs illustrate each type
of alert and its associated symbol.

Warning!! This alert is used when there is a potential risk
of death or serious injury.

Caution This alert is used when there is a risk of minor or
moderate injury to people.

Important  This alert is used to warn about the risk of equipment dam-
age or malfunction.

Note  This alert is used to highlight information that is required to
ensure procedures are performed correctly.

Associated Documentation

TA2922 Universal Line Interface Service Manual

The following documents provide instructions for the correct use and
handling of a TA2922-01. The -xx represents the issue number of the
manual.

m TM8100/TM8200 Service Manual (MMA-00005-xx)
m TMI9100 Service Manual (MMA-00017-xx)

Always get the latest issue of a manual from the Tait Support website
www.taitworld.com/technical. In addition to software release notes and the
latest issue of a manual, useful downloads from the Support website include
Technical notes (TN) which provide technical details not yet in the manuals
or solve any problems that may have arisen.

© Tait Electronics Limited March 2010
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Publication Record

Issue

Publication Date

Description

March 2010

Initial release.
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1 Introduction
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1.1  Operation

The TA2922 TM8/TM9 universal line interface board is fitted
into the TM8000 and TM9000 radios, and is functionally
equivalent to the AM8000-UIS manufactured by Tait
Australia. It features hardware and software-configurable
options for:

m  8-wire line interface
m 2-wire line interface with phantom DC keying options,
m  4-wire line interface with phantom DC keying options, and

m 6-wire E&M interface.

The field programmable microcontroller allows linking/
repeating options to be configured by software, including tail
and anti-kerchunker timers and a flexible supply voltage
monitoring alarm.

A configuratble matrix allows the integrator to allocate any of
26 difterent 170 signals to any of the nine pins on the external
9-way D-range socket.

The interface board fits inside the radio in the options cavity
and 1s connected to the main PCB by the internal options
loom. The 9-way D-range connector mounted on the
interface board fits through the external options connector
hole provided in the radio chassis.

@ Important  The radio does not meet the IP54

protection standard once an
interface board has been installed
unless the external options cover
seal is installed.

The TA2922 universal line interface board provides an interface between balanced
600 ohm lines and the TM8000 and TM9000 series radios.

Unbalanced audio allows direct interfacing to equipment using unbalanced audio
(audio referenced to ground) where the input and output levels need to be

adjustable.

Using an appropriate cable, two TA2922 interfaces can be installed into two
TMS8000 and/or TM9000 radios for linking purposes. This includes linking of
repeaters (same RF band or mixed RF band) and mobile linking applications, for
example an in-vehicle repeater that communicates between a wide area VHF radio
network and a UHF portable radio.

TA2922 Universal Line Interface Service Manual 7
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Data equipment such as a GPS receiver or Computer Controlled Data Interface
(CCDI) is able to be connected to the TA2922 at the same time as the audio
interface is used.

The built in low voltage monitor alarm can be used to send a status message or
Selcall to advise a remote monitoring station of a potential power supply issue.

The TA2922 can be used together with conventional, MPT1327 trunked or P25
radio modes of operation.

1.2  Specifications

Power supply input voltage

10.8 - 16.0VDC, negative ground

Power supply input current

30mA nominal

Over current protection

300mA self-resettable poly-switch fuse

Line out level

-30dBm to +10 dBm

Line out impedance

600 ohms

Line in level

-30dBm to +5dBm

Line in impedance

600 ohms

PTT in Opto coupled, non polarised, 10 to 50V input range

Gate out Voltage free (normally open) relay contacts. Relay contacts
rated 1A @ 50V DC

PTT in direct Active Low (pull to Ground)

Gate out direct

Active low, open collector, 70mA max

EXT_GPIO3 to 7

Five bi-directional digital I/O lines, active low
Input range 0 to 3.3V (3.6V max)
Output range 0 to 3.3V @ 2mA

TA2922 Universal Line Interface Service Manual
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1.3 Connections

The following tables summarize the signals used for the universal line interface
board on the internal options connector (SK2) and the external options connector

(SK1).

The signals on SK1 are dependant on the configuration of the matrix. Refer to
“SK1 170 signal configuration” on page 26.

Internal options connector (SK2)

Pin | Radio Signal Signal Description
1 13V8_SW +13V8_SW switched 13V8 supply from the radio
2 AUD_TAP_OUT | AUDIO_TAP_OUT |Programmable tap point out of the receive or
@ transmit audio chain
.
% 3 AGND AGND analogue ground
@ 4 AUX_MIC_AUD | AUX_MIC_AUD Electret auxiliary external mic
% 5 RX_BEEP_IN RX_BEEP_IN beep audio to radio (not implemented)
@@ 6 AUD_TAP_IN AUD_TAP_IN Programmable tap point into the receive or
@% transmit audio chain
@ 7 RX_AUD RX_AUD volume controlled Rx audio
top view RSSI RSSI analogue receive signal strength indicator
IOP_GPIO1 GPIO1 Radio PTT IOP_GPIO1 to/from the radio
3V3 logic level, 5V tolerant
10 IOP_GPIO2 GPIO2 Radio Busy |lOP_GPIO2 to/from the radio

3V3 logic level, 5V tolerant

11 IOP_GPIO3 GPIO3 IOP_GPIO3 to/from the radio
3V3 logic level, 5V tolerant
12 |OP_GPIO4 GPIO4 Disable Line |IOP_GPIO4 to/from the radio
Interface 3V3 logic level, 5V tolerant
13 IOP_GPIO5 GPIO5 IOP_GPIO5 to/from the radio
3V3 logic level, 5V tolerant
14 IOP_GPIO6 GPIO6 IOP_GPIO6 to/from the radio
3V3 logic level, 5V tolerant
15 IOP_GPIO7 GPIO7 IOP_GPIO7 to/from the radio
3V3 logic level, 5V tolerant
16 DGND — analogue ground
17 IOP_RXD IOP_RXD asynchronous serial port - receive data
18 IOP_TXD IOP_TXD asynchronous serial port - transmit data

TA2922 Universal Line Interface Service Manual
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External options connector (SK1) - TA2922-01 8-wire isolated line interface

Pin | Signal Description
1 Line out 1 balanced Rx audio output -10dBm into 600 ohms
2 Gate out 1 Rx gate relay contact 1
OJOROROLC) 3 GND DC ground
® ® ® 4 PTT in + DC into Tx key opto coupler (10 to 50V)
. 5 Linein 1 balanced Tx audio input, 600 ohm impedance, -10dBm
side i
ousiceview 6 Linein 2 balanced Tx audio input, 600 ohm impedance, -10dBm
7 PTT in - DC into Tx key opto coupler (10 to 50V)
8 Gate out 2 Rx gate relay contact 2
9 Line out 2 balanced Rx audio output -10dBm into 600 ohms

External options connector (SK1) - TA2922-02 2-wire line interface

Pin| Signal Description
1 Line audio 1 balanced Tx and Rx audio, 600 ohm impedance -
10dBm for 2kHz deviation (wide band)
OCJOXOXORO; 2 Line audio 2 balanced Tx and Rx audio, 600 ohm impedance -10dBm
@ @ @ for 2kHz deviation (wide band)
3 J—
outside view 4 |—
5 GND DC ground
6 J—
7 J—
8 RAD_DATA_IN RS-232 data from PC for programming
9 |RAD_DATA_OUT |[RS-232 data to PC for programming

External options connector (SK1) - TA2922-03 6-wire line interface

Pin| Signal Description
1 Line out 1 balanced Rx audio output -2dBm into 600 ohms for 2kHz
deviation (wide band)
O®®»OO® 2 GND DC ground
® @ ® 3 GND DC ground
4 +13.8V-SW | Switched 13.8V output (unregulated) @ 150mA
outside view 5 Linein 1 balanced Tx audio input, 600 ohm impedance, -14dBm
for 2kHz deviation (wide band)
6 Linein 2 balanced Tx audio input, 600 ohm impedance, -14dBm
for 2kHz deviation (wide band)
Tx Key PTT in (active low)
8 Rx Gate Rx gate output (connect to gnd via relay contacts when
active)
9 Line out 2 balanced Rx audio output -2dBm into 600 ohms for 2kHz

deviation (wide band)

10
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External options connector (SK1) - TA2922-04 balanced line input with
unbalanced speaker output

Pin| Signal Description
1 Speaker out unbalanced volume controlled audio output 0 to
4.5Vrms into 50 ohms
OJOXOXOXO), 2 GND DC ground
®®O® ® 3 |GND DC ground
4 +13.8V-SW Switched 13.8V output (unregulated) @ 150mA
outside view 5 Linein 1 balanced Tx audio input, 600 ohm impedance, -14dBm
for 2kHz deviation (wide band)
6 Line in 2 balanced Tx audio input, 600 ohm impedance, -14dBm
for 2kHz deviation (wide band)
Tx Key PTT in (active low)
8 Rx Gate Rx gate output (connect to ground via relay contacts
when active)
9 GND DC ground

External options connector (SK1) - TA2922-05 6-wire line interface (marine)

Pin| Signal Description
1 Line out 1 balanced Rx audio output 0dBm into 600 ohms
2 GND DC ground
POOOO 3 GND DC ground
@ @ @ 4 +13.8V-SW | +13.8V-SW Switched 13.8V output (unregulated) @
150mA
outside view 5 Linein 1 balanced Tx audio input, 600 ohm impedance, 0dBm
6 Linein 2 balanced Tx audio input, 600 ohm impedance, 0dBm
7 Tx Key PTT in (active low)
8 Rx Gate Rx Gate Rx gate output (connect to ground via relay
contacts when active)
9 Line out 2 balanced Rx audio output -2.5dBm into 600 ohms

TA2922 Universal Line Interface Service Manual
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External options connector (SK1) - TA2922-06 6-wire -10dBm line interface

Pin | Signal Description
1 Line out 1 balanced Rx audio output -10dBm into 600 ohms
2 GND DC ground
OJORORORO) 3 GND DC ground
@ @ @ 4 +13.8V-SW Switched 13.8V output (unregulated) @ 150mA
o 5 Linein 1 balanced Tx audio input, 600 ohm impedance, -10dBm
outside view 6 Line in 2 balanced Tx audio input, 600 ohm impedance, -10dBm
7 Tx Key PTT in (active low)
8 Rx Gate Rx gate output (connect to ground via relay contacts when
active)
9 Line out 2 balanced Rx audio output -10dBm into 600 ohms

1.4 Compliance

This product complies with the following standards:
m EMUC conducted and radiated emissions, CISPR22 for Australia/NZ
m RoHS.

12 TA2922 Universal Line Interface Service Manual
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rcuit description

TA2922-xx line interface board

SK2 33V SK1
3.3V regulator
) 1 polyswitch fuse I/0 9-way
13V8 switched 1 P matrix D-Range
AUX-MIC <& 26x9 — socket
RSSI ;g - » —
AUD_TAP_OUT > ] line out VR > —
RX BEEP NI line out audio |__level adjust N balanced
-7 [ | audio source [ line out = —
RX_AUD > < > —
A mute A 600Q —
transformer -
un-balanced line out ” —
un-balanced
VR2 WR3 inein ]
AUD_TAP_IN + — <3¢
L line in side ton 3¢ balanced
A 4 A level talk-throug 3[¢ linein
: level adjust
. adjust -
level monitor | (optional) 600Q
source select | transformer
low pass
! filter
audio
level alarm beep
detector generator
rd Uy T isolated Gat >
17-18 18F45K20 = output H M Isolates ate
i shift —_—— — and TX Key
T>G<F?Ir(1)dli$1>e(sd(it7a) NG T data | register 1A ', optionlinks >
L : Gate output relay -
internal options external options
connector :’ """ ’I <« connector
- | $ 1
- 1 1
supply voltage » | | P
monitor = oo <
TX Key |n;fut
- optocoupler
profile select > Y P P %%en collector
link (LK9) Gate O/P
crystal »> R solated TX-Key /P
oscillator = un-isolate ey
ot status technician
progargng%in > LED r progra[[nm(lrsw%
&nnector (89) < RS-232 level e o
h translator [ TX and RX data + flow control ~
GPIO lines (x5)

TA2922 Universal Line Interface Service Manual

The TA2922 Universal Line Interface is the TEL production copy of the AM8000-
UIS board designed and manufactured by Tait Australia.

The Universal Line Interface is a TM8000/TM9000 internal options board which
occupies the internal options space within the TM series radio. It performs a range
of flexible audio and digital interfacing between the radio and outside world via a
9-way D-range socket.

The function of each pin in the D-range socket can be user-selected to any of the
board’s available analogue or digital I/O lines by way of a solder shorting link in an
I/O matrix. A number of pre-existing variants of the TA2922 are available with
pre-populated pin functions and pre-calibrated line levels. Refer to “Connections”
on page 9 for pin descriptions on the available variants.

Key functions of the board are:
m cach external connector pin function can be user-defined in hardware links

m isolated 2-wire or 4-wire balanced 600 ohm audio interface

13
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2.1

Line out

m isolated E&M interface with a flexible range of configurations
m unbalanced audio input and output

m all audio I/O is adjustable by high precision 12-turn potentiometers which are
accessible by opening the radio lid

m open collector gate output
m 3.3V TX key input

m analogue RSSI and auxiliary microphone lines from radio available as I/O
options

m optional RX line to TX line adjustable level talk-though for headset side tones
and voice recorder systems

m radio internal serial port available as I/O options
m programmable tail/hang time
m programmable ‘anti-kerchunker’ timer

m programmable supply voltage alarm with beeps superimposed on radio TX
audio

m PC based real time monitoring of input and output conditions

m field upgradable software for future upgrades.

Audio Interface

The audio interface consists of two sections.

The line out audio interface features:
m radio RX audio to a balanced 600 ohm transformer isolated output

m radio RX audio to an unbalanced 100 ohm un-isolated output.

The line out audio source is software selectable between the fixed level
AUD_TAP_OUT line or the volume controlled RX_AUX line of the TM8000/
TM9000 radio. The audio mute characteristics and flat/de-emphasised
configuration of AUD_TAP_OUT is defined in the programming of the radio
audio options. RX_AUD is de-emphasised and is controlled in level according to
the control head volume control.

line becomes fixed in level and is not controlled with the

Q Caution In some TM8000/TM9000 configurations the RX_AUD

14

radio’s volume control, such as when remote head or
multi head configurations are used. Consult your Tait
dealer for more information.

The audio output level is adjusted by potentiometer VR 1. Various TA2922
configurations are available from Tait Electronics with the audio output set to a
pre-defined level.

TA2922 Universal Line Interface Service Manual
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The balanced output is isolated by a 1:1 600 ohm line transformer, T1. The
transformer secondary has a centre tap for use with DC keying options.

Unbalanced audio is sourced from one half of the power amplifier’s output which
drives the line transformer. The signal is AC coupled and has an output impedance
of 100 ohms, making it suitable for driving loads such as audio headsets.

Line in
The line in audio interface features:

m balanced 600 ohm line in audio to radio TX audio

m unbalanced 50k ohm impedance audio input to radio TX audio.

The line in audio is always available to the radio transmitter at the AUD_TAP_IN
line of the radio internal option connector. The transmitter is enabled when the
TX Key or PTT input to the TA2922 board is activated. The audio filtering and
flat/pre-emphasis selection is defined in the programming of the radio audio
options.

Balanced line input enters the board through a 1:1 600 ohm line transformer, T2,
which also provides line isolation. If a 2-wire audio interface is configured,
transformer T2 is not used and instead all transmit and receive line audio is via
transformer T1. In this 2-wire configuration, link LK4/R62 is fitted for audio
routing which makes the unbalanced audio input unavailable.

When link LK4/R 62 is not fitted, the unbalanced line input is available for ground
referenced audio. Input impedance is 50k ohms and the signal is AC coupled.

2.2 TXKey Input

Both opto-isolated and un-isolated transmitter keying options are available.

The optocoupler input operates between 10 to 50V and is not polarity sensitive. It
can be connected to two input lines on the external connector, or be connected
to the centre tap of transformer T1 for line DC keying (also known as phantom
keying) with the suitable placement of option links. Both positive and negative
keying voltages are supported.

The un-isolated TX key input PTT_DIRECT is 3.3V logic compatible where a
DC voltage of under 2.5V keys the transmitter. A 10k ohm 3.3V pull up resistor is
included on this line. The maximum voltage on this line should not normally
exceed 5V. This line can be driven directly from any open collector or relay contact
output.

2.3 RX Gate Output

Both relay isolated and un-isolated open collector outputs are available for RX
gate/busy detect output.

TA2922 Universal Line Interface Service Manual 15
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The default configuration is for ‘clean’ relay contact outputs in the form of two
isolated lines. A variety of relay contact options are available with the specific
population of option links, including 12V or DC ground permanently on one of
the contacts. The relay contacts outputs can also be configured for DC keying
output to the line for centre tap ‘phantom’ DC keying configuration.

An open collector output available as GATE_OUT_DIRECT can sink a 50mA
load. The voltage on this line must never exceed 45V.

2.4 Digital I/0

Five 1/0 lines from the radio internal options port, [OP_GPIO3 to IOP_GPIO7
are available as bidirectional inputs or outputs which can be connected to any of
the external D-range connector pins with the appropriate population of the I7O
matrix.

An exception is the use of the GP1O4 line. When this is activated (connected to
ground) on the radio IOP_GPIO4 as an output from the radio, the TA2922 enters
a disabled state where all transmit and receive audio and keying functions are

inhibited.

2.5 Serial Data

In the standard configuration, the microcontroller TX and RX data lines are
available as RS-232 inputs and outputs at internal connector S1 for serial
programming of the TA2922 board configuration and for board software upgrades
if required. The same RS-232 data lines can be routed to pins on the D-range
connector for programming the board without opening the radio lid. These lines
connect directly to a PC serial port for communication with the option board
programming software. See “Programming the TA2922 board with the PGM-
UIS” on page 41.

RTS and CTS hardware flow control lines are also available at RS-232 levels,
however, at the time of release, hardware flow control functionality is not a
supported feature of the option board software.

3.3V TTL logic levels are available as opposed to RS-232 levels. This involves the
removal of U8 and the fitting of components D13, R52, R53, R54, R55, R84
and R85.

The TA2922 may be configured to transparently pass serial data to and from the
radio internal option serial port through to the outside world. In this configuration
the same external TX and RX data lines are used for programming, but a power
up timer allows a short period of time where the programming application may
read or write to the TA2922 shortly after power on.

2.6 Microcontroller

A Microchip PIC 18F45K20 microcontroller, U1, forms the centre of the digital
processing, control and monitoring. The device is responsible for:

16 TA2922 Universal Line Interface Service Manual
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RX gate output control

TX key input control

all timing functions

audio muting

alarm state detection
generation of alarm tones

TX line audio source selection

bi-directional I/O line processing

real time monitoring of digital signal states, RSSI level and audio line level.

Serial input to parallel output shift register U5 is used to expand the digital output
functionality of the microcontroller.

The microcontroller is factory programmed with the option board software and
default configuration settings. The configuration settings are technician
programmable via a serial connection to a PC running the option board
programming software. See “Programming the TA2922 board with the PGM-
UIS” on page 41.
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3 Installation

the board, these must be set before the board is installed in the radio as

? Note  If using the universal line interface board link options on the top side of

the top side of the universal line interface board is not accessible once the
board is screwed to the radio lid.

3.1 Parts Required

The following table describes the parts required to install a universal line interface
board in a radio. The parts marked with an asterisk (*) are not shown and are used
to connect to the radio’s external options connector.

Quantity | Internal Part Number | Description Reference
1 362-01111-00 foam seal ®
1 362-01108-02 cover seal @
2 347-00011-00 4-40x3/16 screws @)
2 354-01043-00 screw-lock fasteners @
6 349-02062-00 M3x8 screws ®
*1 240-00034-00 D-range plug —
*1 240-06010-29 D-range hood —
3.2 Installation Procedure
1. Disassemble the radio in order to gain access to the options cavity.

For detailed disassembly instructions, refer to the TM8000 Service Manual.

The circled numbers in the following instructions refer to items in the diagram.

2. Remove the top cover and lid @ from the radio to access the options
cavity.

3. Remove the external options connector bung @), if it is fitted.

4. On the inside of the radio lid place the foam seal ® over the external options

connector cavity @.

5. With the top side of the universal line interface board (® facing the radio lid,
guide the external options connector (® into the external options connector

cavity.

TA2922 Universal Line Interface Service Manual
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6.

Screw the external options connector to the radio lid using the two screw-
lock fasteners @.

Tighten the fasteners to a torque of 0.9N'm (81bf'in).

tightened correctly before screwing the universal line interface

@ Important  The external options connector screw-lock fasteners must be

7.

board onto the mounting posts ®.

Screw the universal line interface board to the mounting posts on the radio
lid using six M3x8 self-tapping screws @.

Tighten the M3x8 screws to a torque of 1.9N'm (171bf'in)

the radio’s options cavity, the internal options connector loom

@ Important  For the universal line interface board to be installed correctly in

8.

must be looped in the way shown in the diagram.

Plug the unattached end of internal options connector loom (9 into the
internal options connector on the radio main PCB.

Refit the radio lid and top cover to the radio and screw the external options
cover seal @ over the external options connector, using the two 4-40x3/16
screws @.

TA2922 Universal Line Interface Service Manual
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radio lid

external options connector bung
foam seal

external options connector cavity

universal line interface board

CONONCHECRONC)

external options connector

® @6 © &

screw-lock fasteners

mounting posts

M3x8 self-tapping screws
internal options loom
external options cover seal

4-40x3/16 screws
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4 Hardware configuration

Important  This equipment contains devices which are susceptible to damage

from static charges.

The following hardware configuration is available for the TA2922 universal line
interface board:

Line input and output audio level adjustment
Talk-through level adjustment
SK1 I/0O signal configuration

Additional configuration links

be completed before the board is installed in the radio, as the top side is

§ Note  Configuration on the top side of the universal line interface board must

not accessible once the board is screwed to the radio lid.

4.1 Line input and output audio level adjustment

Potentiometers VR 1 and VR2 are used to preset the line in and line out audio
levels. These 12-turn pots are accessible at the side of the TA2922 options board
while the option board is screwed into the TM series radio lid.

4-wire equipment setup

Test equipment set up as described below is required to measure and adjust line
audio levels in a 4-wire configuration with separate E&M keying.

radio communication analyser
eg Rhode and Schwarz CMS50

audio ]
. generator  audio/scope
RF in/out output input

Q g

TA2922 Universal Line |

600Q2 line terminater resistor
(2 x 1.2KQ resistor in parallel)

13.8V DC
power supply

to input on line input transformer T2
<7 to output of line output transformer T1

BNC power ~9-way
antenna D-range ok I +13.8V DC
to ey contro
or depending on
board configuration
TM8000/TM9000 radio 4
nterface Service Manual 23
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2-wire equipment setup

Similar equipment set up is required to measure and adjust line audio levels in a 2-
wire configuration with centre tap or ‘phantom’ DC keying, though a 1:1 600
ohm line transformer with a centre tap is required.

radio communication analyser
eg Rhode and Schwarz CMS50

audio .
. generator audio/scope
RF in/out output input

Q Q Q

600Q line terminater resistor
q (2 x 1.2KQ resistor in parallel)

13.8V DC g~ 1:1.600Q transformer with centre tap
power supply eg Tait IPN 054-06003-00
+13.8V DC
» to TX Key control

yowel T
L or depending on
BNC  power 9-way board configuration
antenna D-range 47
port

TM8000/TM9000 radio

Setting line output level (VR1)

1. Ensure the TM8000/TM9000 radio is programmed according to the pro-
gramming instructions. See “Programming” on page 39.

2. Open the lid of the radio by unclipping the plastic top cover and removing
the four T20 screws.

Connect the radio to the instruments as shown in the diagram.

4. Set the radio communications analyser to generate an on-signal frequency
at a level of -70dBm. Modulate with a 1kHz tone at a level of 60% system
deviation (1.5kHz for narrow band, 3kHz for wide band).

5. Ensure there 1s a 600 ohm termination resistor fitted across the two balanced
line out audio wires.

6. Monitor the audio level using the communications analyser and adjust RV1
on the TA2922 interface to achieve the desired output level.

Setting line input level (VR2)

1. Ensure the TM8000/TM9000 radio is programmed according to the pro-
gramming instructions. See “Programming” on page 39.

2. Open the lid of the radio by unclipping the plastic top cover and removing
the four T20 screws.

3. Connect the radio to the instruments as shown in the diagram.
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4. Set the radio communications analyser to monitor the radios RF
transmission.

5. Set the audio generator to produce a 1kHz audio tone at the desired level.

6. Activate the TX key input to the TA2922 interface to set the radio to
transmit.

7. Monitor the transmitter deviation using the communications analyser and
adjust RV2 on the TA2922 interface to achieve 60% system deviation
(1.5kHz for narrow band, 3kHz for wide band).

4.2 Talk-through level adjustment

The talk-through or side-tone feature is enabled by fitting optional component
VR3 (Tait IPN 040-06000-00). This allows audio which enters the TA2922
interface on the balanced or un-balanced line in path to be re-routed back out on
the balanced or un-balanced line out path.

Situations where this would be used is to provide microphone-to-earpiece side
tone, or when a single input voice recorder system needs to record both transmit
and receive sides of a two-way conversation.

wire mode. Fitting VR3 when in 2-wire mode may cause audio
oscillations or instability.

@ Important  This feature cannot be used when the TA2922 is operating in 2-

Fit VR3 to the TA2922 interface by soldering in the three component leads.

2. Align both the line in and line out audio levels as described in the previous
section.
3. Disable the RF output of the communications analyser so that the radio is

in an idle state (not transmitting and not receiving a RF signal).

4. On the communications analyser, generate a 1kHz tone at the nominal
audio level, connect this to the TA2922 line input.

5. Ensure there is a 600 ohm termination resistor fitted across the two balanced
line out audio wires.

6. While continuing to generate the 1kHz tone, monitor the TA2922 line
output on the communications analyser.

7. Adjust VR3 on the TA2922 line interface to set the desired talk through
audio level.
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4.3

O

SK1 1/0 signal configuration

All nine of the lines on D-range connector SK1 are configured according to the
29 x 9 I/0O matrix which can be factory SMD populated on the top side of the
board or configured by a technician placing solder links on specific pads in the

matrix on the bottom side of the board.

Important

All variants of the TA2922 option board have all or some SK1 lines
configured using zero ohm resistors on the top side of the I/O
matrix. Before fitting solder links to the bottom side of the matrix,

it is essential to remove existing components from the top side of
the matrix, or check carefully that existing links do not conflict
with newly populated solder links on the bottom side. Failure to
do so may result in unexpected operation or permanent damage

to the TA2922 interface.

There are 26 individual signals which are assignable to any of the nine lines of SK1.

It is possible, and in some cases necessary, to link two signals to one SK1 pin. For

example, one side of the optocoupler can be connected to DC ground by fitting a

link between /PTT IN2 and a SK1 pin and a link from the same pin to GND.

Not all of the signals are available in the initial option board software release but

may be implemented in future software updates.

SK1 1/0 signal summary

The 26 I/0 signals configurable via the I/O matrix are:

Signal Direction
Nu?nber Signal Name Description (relative to | Level
TA2922)

A LINE OUT 1 Balanced line output (4W) /balanced line | Output -30 to +10dBm into
infout (2W) 600 ohms

B /GATE OUT 1 RX gate output via relay contacts, Output 0-50vDC @1A
configurable

C GROUND Analogue/DC ground Bidirectional |0V

D /PTTIN 1 PTT input to opto-coupler Input 10-50VDC

E LINE IN 1 Balanced line input (4W) Input -30 to +5dBm

F LINE IN 2 Balanced line input (4W) Input -30 to +5dBm

G /PTT IN2 PTT input to opto-coupler Input 10-50VDC

H /GATE OUT 2 RX gate output via relay contacts, Output 0-50vDC @1A
configurable

LINE OUT 2 Balanced line output (4W) /balanced line | Output -30 to +10dBm into

infout (2W) 600 ohms

J +13V8_SW Switched DC supply output, Output 10.8-16VDC

@150mA

K AUX MIC AUD Mic audio directly to the radio aux Input 2.3VDC 15mV RMS
microphone input
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Signal Direction
Nu?'nber Signal Name Description (relative to Level
TA2922)

L RSSI Analogue RSSI output from the radio Output 0-3vDC

M LINE IN UNBAL Unbalanced transmitter audio input Input 8mV to 1V RMS

N LINE OUT UNBAL | Unbalanced receiver audio output Output 25mV to 1V RMS

0 GATE OUT DIRECT | Open collector RX gate output Output 45VDC max

P PTT DIRECT Un-isolated PTT input Input 5VDC max

Q EXT GPIO3 Bidirectional I/O to/from radio Bidirectional |0-3.3VDC

R EXT GPIO4 Bidirectional I/0 to/from radio and line Bidirectional |0-3.3VDC
interface disable

S EXT GPIO5 Bidirectional I/0 to/from radio Bidirectional |0-3.3VDC

T EXT GPIO6 Bidirectional I/0 to/from radio Bidirectional |0-3.3VDC

u EXT GPIO7 Bidirectional I/0 to/from radio Bidirectional |0-3.3VDC

V RADIO DATA IN Data to microcontroller (RS-232 level) Input -10 to +10V

W RADIO DATA OUT |Data from microcontroller (RS-232 level) |Output -10 to +10V

X RTSIN RTS input to microcontroller (RS-232 Input -10 to +10V
level) [not yet implemented]

Y CTS OUT CTS output from microcontroller (RS-232 | Output -10 to +10V
level) [not yet implemented]

YA AUX I/O AC coupled line to J1, can connect to Bidirectional | N/A
radio speaker output via internal wire

SK1 1/0 signal descriptions

A LINE OUT 1

m  Signal direction: output

m Signal level: -30 to +10dBm

m Signal impedance: 600 ohms

Half of the isolated balanced audio output line, paired with LINE OUT 2. Audio
is from radio receiver which is optionally summed with line in audio when the
optional side tone adjustment pot RV3 is fitted. The radio RX audio to line output
level is adjusted by VR 1. The radio signal source is fixed in level with
AUD_TAP_OUT is selected or is varied with the radio volume control if the
RX_AUD source is selected as an option in the TA2922 programmable options.

Note that in some radio configurations the RX_AUD level becomes fixed and is
not volume controlled, such as when some remote head or multi-head options are
in use. The frequency response of audio sourced from AUD_TAP_OUT is defined
in the programmable audio options of the radio, while audio sourced from
RX_AUD is de-emphasised. Depending on link population, the line output pair
can be used for 2-wire audio in and out and for centre tap ‘phantom’ DC keying
options. See “Additional configuration links” on page 38. Frequency response is
from 50Hz to 3kHz.
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GATE OUT 1

GROUND

/PTTIN 1

LINEIN 1

m Signal direction: output
m Signal level: 0 to 50VDC

m Signal impedance: < 1 ohm

Isolated relay contact output. Normally configured to connect directly with
/GATE OUT 2 when radio receiver is in a busy state. Can be configured to output
+12VDC @150mA in a normally open or normally closed configuration,
depending on link population. See “Additional configuration links” on page 38.

Maximum voltage on this line is 50VDC when configured for clean relay contact
operation. Maximum current through relay contacts and PCB is 500mA
continuous or 1A for less than one second.

m  Signal direction: bidirectional
m  Signal level: OVDC

m Signal impedance: < 1 ohm

Connection to AC and DC ground. Maximum current on this line is 500mA
continuous or 1A for less than one second.

m Signal direction: input
m Signal level: 10-50VDC to activate TX key input

m Signal impedance: 5k ohm

Connection to input of TX key optocoupler. Between 10V and 50V DC is
required across the optocoupler input (normally between /PTT IN 1 and /PTT
IN 2) in order to activate the optocoupler. Input signal is bridge rectified so signal
is not polarity sensitive. Current input at 50V is 10mA.

Can be configured for permanent or gate relay connection to +12VDC or DC
ground, depending on link population. See “Additional configuration links” on
page 38.

m Signal direction: input
m Signal level: -30 to +5dBm
m Signal impedance: 600 ohms

Half of the isolated balanced audio input line, paired with LINE IN 2. The
frequency response and filtering of the signal of the signal depends on the
configuration of the AUD_TAP_IN as defined in the programmable audio options
of the radio. See “Programmable I/O form, Audio tab” on page 40.

The frequency response of this line through the TA2922 board is from 50Hz to
3kHz. This input is used with 4-wire balanced configurations and is not used in 2-
wire configurations.

TA2922 Universal Line Interface Service Manual
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F LINE IN 2
m Signal direction: input
m Signal level: -30 to +5dBm
m Signal impedance: 600 ohms

Half of isolated balanced audio input line, paired with LINE IN 1. The frequency
response and filtering of the signal of the signal depends on the configuration of
the AUD_TAP_IN as defined in the programmable audio options of the radio. See
“Programmable I/O form, Audio tab” on page 40.

The frequency response of this line through the TA2922 board is from 50Hz to
3kHz. This input is used with 4-wire balanced configurations and is not used in 2-
wire configurations.

G /PTT IN2
m  Signal direction: input
m Signal level: 10-50VDC to activate TX key input

m Signal impedance: 5k ohm

Connection to input of TX key optocoupler. Between 10V and 50V DC is
required across the optocoupler input (normally between /PTT IN 1 and /PTT
IN 2) in order to activate the optocoupler. Input signal is bridge rectified so signal
is not polarity sensitive. Current input at 50V is 10mA. Can be configured for
permanent connection to DC ground, depending on link population. See
“Additional configuration links” on page 38.

H IGATE OUT 2
m Signal direction: output
m Signal level: 0 to 50VDC

m Signal impedance: < 1 ohm

Isolated relay contact output. Normally configured to connect directly with /
GATE OUT 1 when radio receiver is in a busy state. Can be permanently
connected to +12VDC or DC ground, depending on link population. See
“Additional configuration links” on page 38.

Maximum voltage on this line is 50VDC when configured for clean relay contact
operation. Maximum current through relay contacts and PCB is 500mA
continuous or 1A for less than one second.

| LINE OUT 2
m Signal direction: output
m Signal level: -30 to +10dBm

m Signal impedance: 600 ohms

Half of the isolated balanced audio output line, paired with LINE OUT 1. Audio
is from radio receiver which is optionally summed with line in audio when the
optional side tone adjustment pot RV3 is fitted. The radio RX audio to line output
level is adjusted by VR 1. See “Setting line output level (VR 1)” on page 24.
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The radio signal source is fixed in level with AUD_TAP_OUT selected or is varied
with the radio volume control if the RX_AUD source is selected as an option in
the TA2922 programmable options. See “RX Line Out uses RX_AUD” on
page 43.

Note that in some radio configurations, the RX_AUD level becomes fixed and is
not volume controlled, such as when some remote head or multi-head options are
in use. The frequency response of audio sourced from AUD_TAP_OUT is defined
in the programmable audio options of the radio, while audio sourced from
RX_AUD is de-emphasised. See “Programmable 1/O form, Audio tab” on
page 40.

Depending on link population, the line output pair can be used for 2-wire audio
in and out and for centre tap ‘phantom’ DC keying options. Frequency response
is from 50Hz to 3kHz. See “Additional configuration links” on page 38.

+13v8_SwW

m Signal direction: output
m Signal level: 10.8-16VDC

m Signal impedance: <1 ohm

Unregulated DC supply output switched by radio power on/off. 150mA
continuous or 300mA for less than one second. Protected by 300mA self-resettable
polyswitch fuse.

AUX MIC AUD

RSSI

m Signal direction: input
m Signal level: 15mV RMS for 60% system deviation
m Signal impedance: 2.2k ohms

Connection for auxiliary microphone. Supports direct connection to electret type
microphone, 2.3VDC bias to operate the microphone is included on this line.

m Signal direction: output
m Signal level: 0-3VDC

m Signal impedance: > 1k ohm

Analogue received signal strength indicator out of radio. Analogue signal is
proportional to received signal strength within the operating range of the receiver.
Refer to the radio documentation for details.

LINE IN UNBAL

m Signal direction: input
m Signal level: 8mV to 1V RMS
m Signal impedance: 50k ohms

TA2922 Universal Line Interface Service Manual
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Unbalanced line in audio to transmitter (referenced to ground). This input cannot
be used when link LK4/R 62 is fitted for 2-wire line operation. See “Additional
configuration links” on page 38.

The frequency response and filtering of the signal of the signal depends on the
configuration of the AUD_TAP_IN as defined in the programmable audio options
of the radio. See “Programmable I/O form, Audio tab” on page 40. The
frequency response of this line through the TA2922 board is from 50Hz to 3kHz.

N LINE OUT UNBAL
m Signal direction: output

m Signal level: 25mV to 1V RMS

m Signal impedance: 100 ohms

Unbalanced line out audio from receiver (referenced to ground). The frequency
response and filtering of the signal of the signal depends on the configuration of
the AUD_TAP_OUT as defined in the programmable audio options of the radio.
See “Programmable I/O form, Audio tab” on page 40.

The frequency response of this line through the TA2922 board is from 100Hz to
3kHz into 100 ohms, or 50Hz to 3kHz into 600 ohms. This output can be used
to drive low power audio loads such as headsets.

If the RX line out audio source is set to use ‘RX_AUD’ as defined in the option
board software programmed configuration, the audio level out of LINE OUT
UNBAL can be varied in level according to the control head volume control. See
“RX Line Out uses RX_AUD” on page 43.

Note that in some remote head and multi-head radio configurations, the
RX_AUD line becomes fixed in level and is not varied with the control head
volume control.

() GATE OUT DIRECT
m  Signal direction: output

m Signal level: 45VDC max

m Signal impedance: < 10 ohms

Un-isolated open collector RX gate output, active (pulled to DC ground) when
radio is receiving a valid signal. Maximum voltage on this line should not exceed
45V, maximum current sunk when active is 70mA. No pull-up resistors are fitted
as standard, but an option to fit pull-ups to 3.3V or 13.8V is provided.

P PTT DIRECT
m  Signal direction: input
m Signal level: 5VDC max

m Signal impedance: 5k ohms

Un-isolated TX gate output, active low. Has internal pull-up resistor to 3.3V, radio
transmitter is keyed when the input voltage is pulled below 2.5V. Suitable for direct
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EXT GPI03

EXT GPIO4

EXT GPIO5

connection to a open collector output from third-party equipment. The maximum
voltage on this line should not exceed 5V to prevent damage to the input transistor.

m  Signal direction: bidirectional
m Signal level: 3.3VDC max

m Signal impedance: 470 ohms

General purpose programmable digital input/output line. The action of this line is
defined by the radio programmable digital I/O section of the radio programming
application. See “Programmable I/O form, Digital tab” on page 39.

The radio programming defines if the signal is an input or an output while the
TA2922 options board transparently passes the digital signal between the radio
internal options port and the external connector.

The digital signal travels through the microcontroller on the TA2922 board which
scans and updates I/O lines once every 10ms, so this latency time should be

allowed for in timing calculations. The maximum voltage applied to this line
should not exceed 3.3VDC.

m Signal direction: bidirectional
m Signal level: 3.3VDC max
m Signal impedance: 470 ohms

Option board disable and general purpose programmable digital input/output line.

Note When the radio IOP_GPIO4 line is set as an output from the radio and
the output becomes active (low), all audio and keying functions of the
TA2922 board are disabled.

In the disabled state, the state of IOP_GPIO4 is still passed through to the external
output section. All other GPIO operations are not affected when the TA2922 is in
disabled state. The action of this line is defined by the radio programmable digital
1/0 section of the radio programming application. See “Programmable 1/O form,
Digital tab” on page 39.

The radio programming defines if the signal is an input or an output while the
TA2922 options board transparently passes the digital signal between the radio
internal options port and the external connector. The digital signal travels through
the microcontroller on the TA2922 board which scans and updates I/O lines once
every 10ms, so this latency time should be allowed for in timing calculations. The
maximum voltage applied to this line should not exceed 3.3VDC.

m Signal direction: bidirectional
m Signal level: 3.3VDC max

m Signal impedance: 470 ohms

TA2922 Universal Line Interface Service Manual
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General purpose programmable digital input/output line. The action of this line is
defined by the radio programmable digital I/O section of the radio programming
application. See “Programmable I/0O form, Digital tab” on page 39.

The radio programming defines if the signal is an input or an output while the
TA2922 options board transparently passes the digital signal between the radio
internal options port and the external connector. The digital signal travels through
the microcontroller on the TA2922 board which scans and updates I/O lines once
every 10ms, so this latency time should be allowed for in timing calculations. The
maximum voltage applied to this line should not exceed 3.3VDC.

m  Signal direction: bidirectional
m Signal level: 3.3VDC max

m Signal impedance: 470 ohms

General purpose programmable digital input/output line. The action of this line is
defined by the radio programmable digital I/O section of the radio programming
application. See “Programmable I/0 form, Digital tab” on page 39.

The radio programming defines if the signal is an input or an output while the
TA2922 options board transparently passes the digital signal between the radio
internal options port and the external connector. The digital signal travels through
the microcontroller on the TA2922 board which scans and updates I/O lines once
every 10ms, so this latency time should be allowed for in timing calculations. The
maximum voltage applied to this line should not exceed 3.3VDC.

m  Signal direction: bidirectional
m Signal level: 3.3VDC max

m  Signal impedance: 470 ohms

General purpose programmable digital input/output line. The action of this line is
defined by the radio programmable digital I/O section of the radio programming
application. See “Programmable I/0 form, Digital tab” on page 39.

The radio programming defines if the signal is an input or an output while the
TA2922 options board transparently passes the digital signal between the radio
internal options port and the external connector. The digital signal travels through
the microcontroller on the TA2922 board which scans and updates I/O lines once
every 10ms, so this latency time should be allowed for in timing calculations. The
maximum voltage applied to this line should not exceed 3.3VDC.

RADIO DATA IN

m  Signal direction: input
m Signal level: -10 to +10V

m Signal impedance: 5k ohms

RS-232 data from PC to TA2922 board for programming parameters and option
board software upgrades. The TA2922 may be configured to transparently pass
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serial data to and from the radio internal option serial port through to the outside
world. See “Powerup Serial Timer Enable” on page 43.

In this configuration the same external TX and RX data lines are used for
programming, but a power up timer allows a short period of time where the
programming application may read or write to the TA2922 shortly after power on.
The serial TX and RX port may optionally be configured for 3.3V TTL operation
as opposed to RS-232 with a different component population.

RADIO DATA OUT

RTS IN

CTS ouT

AUX 1/0

m Signal direction: output
m Signal level: -10 to +10V

m Signal impedance: < 1k ohms

RS-232 data from TA2922 board to PC for programming parameters and option
board software upgrades. The TA2922 may be configured to transparently pass
serial data to and from the radio internal option serial port through to the outside
world. See “Powerup Serial Timer Enable” on page 43.

In this configuration the same external TX and RX data lines are used for
programming, but a power up timer allows a short period of time where the
programming application may read or write to the TA2922 shortly after power on.
The serial TX and RX port may optionally be configured for 3.3V TTL operation
as opposed to RS-232 with a different component population.

m Signal direction: input
m Signal level: -10 to +10V

m Signal impedance: 5k ohms

RS-232 ‘ready to send’ flow control input from PC to TA2922 board. This feature
is not implemented in software at time of release and may be included in a future
software release.

m Signal direction: output
m Signal level: -10 to +10V

m Signal impedance: < 1k ohms

RS-232 “clear to send’ flow control output from TA2922 board to PC. This feature
is not implemented in software at time of release and may be included in a future
software release.

m Signal direction: bidirectional
m Signal level: N/A

m Signal impedance: 50 ohms
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AC coupled line to unconnected I/0 pad, J1. J1 can be manually hard-wired to
another signal on the TA2922 interface board or within the radio itself for external
access to signals which are not normally available.

For example, a piece of 0.22mm? hookup wire 110mm in length can be used to
connect to one half of the radio’s speaker power amplifier by soldering internally
to the radio power/speaker connector. This would enable speaker level audio to
drive audio loads of greater then 50 ohms for volume controlled speaker level audio
when the ‘RX_AUD’ line is not volume controlled in the case of the radio being
used with a remote head or multi-head configuration.

If desired, resistor R79 can be fitted in place of AC coupling capacitor C56 if DC
level signals are required.
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SK1 I/0 matrix SMD resistor placement

The top side of the I/O matrix is a 26 row x 9 column matrix of 0603 sized resistor
pads which are used to factory define the input and output signals of each of the
nine pins on the external D-range connector SK1.

Each pad is connected in parallel with a pair of solder link pads on the bottom side
of the board, used for technicians to manually customise the function of each
connector pin. See “SK1 I/O matrix bottom-side solder links” on page 37.

configured using zero ohm resistors on the top side of the I/O
matrix. Before fitting solder links to the bottom side of the matrix,
it is essential to remove existing components from the top side of

@ Important  All variants of the TA2922 option board have all or some SK1 lines

the matrix or check carefully that existing links do not conflict
with newly populated solder links on the bottom side. Failure to
do so may result in unexpected operation or permanent damage
to the TA2922 interface.

The table below indicates the relationship between each solder link pad and its
associated SMD resistor location. Columns 1-9 are the external D-range connector
pins while rows A-Z are the selectable I/O signals. See “SK1 /O signal summary”

on page 26.
SK1 external D-Range connector

Sli/;)nals 1 2 3 4 5 6 7 8 9
A R1-2 |R2-2 |R3-2 |R4-2 |R5-2 |R6-2 |R7-2 |R8-2 |R9-2
B R10-2 [R11-2 |R12-2 |R13-2 |R14-2 |R15-2 |R16-2 |R17-2 |R18-2
C R19-2 |R20-2 |R21-2 |R22-2 |R23-2 |R24-2 |R25-2 |R26-2 |R27-2
D R28-2 |R29-2 |R30-2 [R31-2 |R32-2 |R33-2 |R34-2 |R35-2 |R36-2
E R37-2 |R38-2 |R39-2 |R40-2 |R41-2 |R42-2 |R43-2 |R44-2 |R45-2
F R46-2 |R47-2 |R48-2 |R49-2 |R50-2 |R51-2 |R52-2 |R53-2 |R54-2
G R55-2 |R56-2 |R57-2 |R58-2 |R59-2 |R60-2 |R61-2 |R62-2 |R63-2
H R64-2 |R65-2 |R66-2 |R67-2 |R68-2 |R69-2 |R70-2 |R71-2 |R72-2
I R73-2 |R74-2 |R75-2 |R76-2 |R77-2 |R78-2 |R79-2 |R80-2 |R81-2
J R82-2 |R83-2 |R84-2 |R85-2 |R86-2 |R87-2 |R88-2 |R89-2 |[R90-2
K R91-2 |R92-2 |R93-2 |R94-2 |R95-2 |R96-2 |R97-2 |R98-2 |R99-2
L R100-2 [R101-2 |R102-2 |R103-2 | R104-2 | R105-2 | R106-2 | R107-2 | R108-2
M R109-2 |R110-2|R111-2|R112-2|R113-2|R114-2|R115-2|R116-2 |R117-2
N R118-2 |R119-2|R120-2 |R121-2 |R122-2 |R123-2 | R124-2 | R125-2 | R126-2
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(o) R127-2 |R128-2 | R129-2 |R130-2 |R131-2 | R132-2 | R133-2 | R134-2 | R135-2

P R136-2 |R137-2 |R138-2 | R139-2 | R140-2 | R141-2 | R142-2 | R143-2 | R144-2
Q R145-2 |R146-2 |R147-2 | R148-2 |R149-2 | R150-2 |R151-2 | R152-2 | R153-2
R R154-2 | R155-2 | R156-2 | R157-2 | R158-2 | R159-2 | R160-2 | R161-2 | R162-2
S R163-2 |R164-2 |R165-2 |R166-2 |R167-2 |R168-2 |R169-2 |R170-2 [R171-2
T R172-2 |R173-2 |R174-2 |R175-2 |R176-2 | R177-2 |R178-2 | R179-2 | R180-2
U R181-2|R182-2 |R183-2 | R184-2 |R185-2 |R186-2 |R187-2 | R188-2 | R189-2
Vv R190-2 |R191-2 | R192-2 | R193-2 | R194-2 | R195-2 | R196-2 | R197-2 | R198-2
w R199-2 | R200-2 | R201-2 | R202-2 | R203-2 | R204-2 | R205-2 | R206-2 | R207-2
X R208-2 | R209-2 | R210-2 |R211-2 |R212-2 | R213-2 |R214-2 | R215-2 | R216-2
Y R217-2|R218-2 |R219-2 | R220-2 |R221-2 | R222-2 | R223-2 | R224-2 | R225-2
z R226-2 |R227-2 |R228-2 | R229-2 | R230-2 | R231-2 | R232-2 | R233-2 | R234-2

SK1 I/0 matrix bottom-side solder links

Rather than fitting resistors to the 26 row x 9 column [/O matrix on the top side
of the board, solder link pairs on the bottom side can be alternatively fitted. Each
pad is connected in parallel with a pair of solder link pads on the bottom side of
the board. These links also define the input and output signals of each of the nine
pins on the external D-range connector SK1. See “SK1 I/O signal summary” on
page 26.

Solder link pads on the bottom side of the board have a “W’ designation which is
equivalent to the resistor ‘R’ designation on the top side. For example, R46-2 on
the top side is in parallel with link W46-2 on the bottom side (grid location F1).

check carefully that existing links do not conflict before fitting solder links to the
bottom side of the matrix. Failure to do so may result in unexpected operation or
permanent damage to the TA2922 interface.

@ It is essential to remove existing components from the top side of the matrix, or
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4.4
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Additional configuration links

=

In addition to the 26 x 9 I/O matrix for configuring signals to the pins of SK1, a
range of other solder link pads exist for configuring:

m 2-wire/4-wire operation

m keying options

m gate out relay operation

m software profile configurations.

These bottom-side solder link pads can alternatively be fitted with top side 0603
resistor pads for the machine population of the hardware variants listed below. The
table below indicates the relationship between bottom side solder link pads and top
side resistor locations.

Note  Some solder link pads are 2-way while others are 3-way links.

Solder link | SMD resistor | Description

LK1 1-2 R46 Connect normally open relay contact to /GATE OUT 1

LK1 2-3 R78 Connect normally closed relay contact to /GATE OUT 1

LK4 R62 Enable RX line audio from line TX pair (2-wire line operation)

LK5 1-2 R82 Connect 2-wire line transformer centre tap to RX gate relay
output

LK5 2-3 R80 Connect 2-wire line transformer centre tap to optocoupler
input

LK6 1-2 R77 Connect normally open relay contact to /PTT IN 1

LK6 2-3 R76 Connect normally closed relay contact to /PTT IN 1

LK7 R65 Connect +13.8V to relay common and /GATE OUT 2

LK8 R81 Connect half of optocoupler input and /PTT IN 2 to DC
ground

LK9 R42 Select configuration profile 2 (if enabled in programming)
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5

Programming

5.1

A TMS8000/TM9000 radio fitted with a TA2922 universal line interface board
requires programming using two different programming applications:

m the standard radio programming application suitable for your radio type,

m the dedicated TA2922 PGM-UIS programming application.

Programming using the radio programming
application

The lines from the radio’s internal options connector that are used by the universal
line interface board are IOP_GPIO1, IOP-GPIO2 AND IOP_GPIO4. The
behaviour of these lines is configured in the Programmable I/O and PTT forms of
the programming application. Refer to the online help of the programming
application for more information.

The following table explains the required input and output universal line interface

connections.
Radio Signal | Function Comments

GPIO1 PTT FROM OPT | This signal causes the radio to transmit. This normally
requires External PTT1 to be set up in the Digital tab of the
Programmable I/O form and the External PTT (1) tab of the
PTT form. External PTT1 is active low.

GPIO2 Busy/Gate This active LOW signal allows connection to the Busy/Gate
output signal.

GPIO4 Disable This allows the universal line interface board to be

disabled. One of the four control head function keys is
selected to control this Disable line.

The Function Key Action field on the Key Settings form
must be set to Action Digital Output Line.

Program the radio in which the universal line interface board is being installed
using the following default settings.

Programmable I/0 form, Digital tab

Pin Direction | Label Action Active | Debounce| Signal State | Mirrored
IOP_GPIO1 | Input PTT External PTT 1 Low 10 None None
IOP_GPIO2 | Output BUSY Busy Status Low None None None
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If line interface enable/disable control is needed, set the following:

Pin Direction | Label Action Active | Debounce| Signal State | Mirrored
IOP_GPIO4 | Output DISABLE |F1 Key Status Low None Latching None
Programmable I/0 form, Audio tab

Rx/PTT Type | Tap In Tap In Type | Tap In Unmute | Tap Out | Tap Out Type | Tap Out Unmute
Rx None A-BypassIn | On PTT R7 D - Split Busy Detect

EPTTY T5 A-BypassIn |[On PTT None C-Bypass Out | On PTT
PTT form, External PTT (1) tab

Field Setting

Advanced EPTT1 PTT Transmission Type Voice

Audio Source Audio Tap In
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5.2 Programming the TA2922 board with the PGM-UIS

The PGM-UIS programming application is available from the support area of the
TaitWorld website http://www.taitworld.com/technical/. The download is
available from the Custom Solutions section after logging in.

Programming cable and connection

Program the TA2922-01, 03, 04 and 05 versions of the TA2922 universal line
interface board by connecting the cable shown below to a PC running the PGM-
UIS programming application.

9-way D-Range socket
240-00033-00

6-way header

240-00020-64
[ pin1

RXD
XD

GND

LL

O 00 N O bW IN —

Connect the 6-way header to S1 on the bottom side of the TA2922 universal line
interface board.

The cable is not required for the TA2922-02 2-wire interface as data lines are
available on the external options connector SK1.
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Programmable fields in the PGM-UIS programming application:

Site Name

Current
Operating
Profile

Board Link
LK9 forces to
Profile 2

Profile 1, 2, 3,
tabs

RX Gate
Inhibits PTT
IN

42

The fields shown below are the factory programmed defaults.

i
File Edit Yiew Help
DeadlE|> i B
General Global Setting:
Model: ITA2822 'l Site Mame: l—
Serial Number: . .
Sflal UmoE! Current Operating Profile: |1 j‘ [¥ Board Link LK 9 forces ta Profile 2
Firrnweare Ver: 1.08
D atabase Ver: 1.03
Profie 1 | Profiie 2| Profie 3|
[~ B Gate Inhibits PTT IN Supply &larm Settings
I TXTailEnable I~ Supply &larm Tes Beeps [ Only During T3 T ail
Ti Tail Timer (5 econds]: | 10 = I~ Supply Alarm Pulses 10P_GPIO3
" ) =
st el R Supply Alam Thieshold [V): [115 =1 Besp Tone M2k [1200 =
[~ B Line Out uses Rx_ALD Supply Alarm Hysterisis [V I 03 = Beep Duration [mSec]: I 100 =
[post wolume control B audio]
Beep Frequency (Sec): I nz :‘
[~ MICPTT on IOF_GPIOS Beep Count: o
- =
I~ Powerup Serial Timer Enable [0 = Endless|
Powerup Serial Timer [Secs]: | 2.0 ﬁ
Debug | Tonitor | Bead | wirite |
[1dle |Local Address: 1 [COMY is Clased | [

A 16-character description of customer's name, job, site or any other text to
identify the owner or purpose of the TA2922 board.

Selects which of the three operating profiles are used. If the Board Link LK9 forces
to Profile 2 check box is selected, then this field is over-ridden and profile 2 is
selected if option link LK9 or SMD link R42 is fitted. Refer to “Additional
configuration links” on page 38.

If this check box is selected, the Current Operating Profile field is over-ridden and
profile 2 is selected when option link LK9 or SMD link R42 is fitted. Refer to
“Additional configuration links” on page 38.

Three different operating profiles contain different sets of operating parameters
which can be selected by altering the Current Operating Profile field. This is useful
when one customer has multiple operational variants of the TA2922 board as all of
the customer's data can be saved in a single data file on disk.

Each TA2922 board variant is programmed with the same data when the operating
profile field is set prior to programming.

If the TA2922 board has a valid RX gate output, all TX key inputs are ignored
until RX gate becomes invalid. This is useful for 2-wire line configurations where
the presence of +12V on the transformer centre tap can indicate either RX gate

output from the TA2922 board or TX key into the TA2922 board.
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TX Tail
Enable

TX Tail Timer

Anti-
Kerchunker

RX Line Out
uses RX_AUD

MIC PTT on
IOP_GPIO5

Powerup
Serial Timer
Enable

Powerup
Serial Timer

When this check box is selected, the TX Tail Timer is enabled.

Also known as transmitter hang time. After a valid TX key signal has been removed
from the TA2922 board input, the radio transmitter continue to be keyed for the
period of this timer. Note that line input audio is not muted during the TX tail
and any line audio present during the TX tail is passed to the radio transmitter.

Adjustable between 0.1 and 25.5 seconds

After the TX key signal is removed and the radio stops transmitting, if the radio
begins receiving immediately afterwards, the TA2922 board delays the activation
of the RX gate signal according to the Anti-Kerchunker timer. This is used when
linking to repeaters that have a transmitter tail or hang time.

When the Anti-Kerchunker timer is set to the same duration as the repeater tail,
this prevents the repeater tail from affecting link radio operation.

Adjustable between 0.1 and 25.5 seconds

When this check box is cleared, the RX line audio source is the radio's
programmable AUD_TAP_OUT audio source, resulting in a fixed line level with
the flat/de-emphasised response set according to the tap point location
programmed in the radio software.

When this check box is selected, the RX line out audio source is after the radio
volume control. This results in de-emphasised variable level line audio output level.
Note that in some TM8000/TM9000 configurations, the RX_AUD line becomes
fixed in value, such as when multi-head configurations are used, or with some
remote head options. Consult your Tait dealer for more information.

If the radio IOP_GPIOS5 line becomes active (low), the TA2922 board outputs a
valid RX gate signal. This 1s for applications where receiver line audio out must
carry audio from the radio's receiver as well as audio from the control head fist
microphone. The is possible when the radio is programmed so that a microphone
PTT press is mirrored on IOP_GPIOS5, and the programmable audio from Mic
PTT is configured to split the audio to a Tap Out location.

When this check box is selected, the Powerup Serial Timer is enabled (see below)
to enable serial data to be passed transparently from the radio's internal option
connector to the RS-232 lines on the option TA2922 board I/0

When the Powerup Serial Timer expires after power on, all serial data to/from the
radio internal options port is transparently routed to the option TA2922 board RS-
232 1/0 lines for communication with external data equipment, e.g. GPS or a
CCDI interface.

The purpose of the Powerup Serial Timer is to provide a short period of time
where the TA2922 board can be read or programmed by the programming
application. After the Powerup Serial Timer expires, the TA2922 board is only
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Supply Alarm
TX Beeps

Only During
Tail

Supply Alarm
Pulses
IOP_GPIO3

Supply Alarm
Threshold

Supply Alarm
Hysteresis

Beep Tone

Beep
Duration

Beep
Frequency
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accessible to the UIS-PGM application after switching the radio power off then
back on.

Adjustable between 0.1 and 25.5 seconds

When this check box is selected, voltage alarm beeps are mixed with the line in

audio to the radio transmitter, when the supply voltage falls below the Supply
Alarm Threshold.

The supply voltage alarm beeps are only applied to the transmitter for the duration
of the TX Tail Timer. If there is no TX Tail Enable, the alarm beeps are not heard
on the radio transmission.

When the supply voltage alarm is first activated by the supply voltage falling below
the Supply Alarm Threshold, a single active low pulse of 100ms duration is applied
to the IOP_GPIO3 on the radio internal option connector. This can be used in a
number of applications, or example, to send a Selcall signal to remotely indicate a
low voltage condition. The pulse is only provided once, for the duration that the
alarm is active for.

The supply voltage alarm becomes active when the supply voltage to the radio falls
below this value.

Adjustable between 5.0 and 20.0 Volts

Note that the input supply range of the radio is 10.8V to 16V

The supply voltage alarm becomes inactive once the supply voltage to the radio
rises by this value. The supply voltage must rise to a value of Supply Alarm
Threshold + Supply Alarm Hysteresis to cancel the alarm condition.

Adjustable between 0.2 and 25.5 Volts

Sets the frequency of the supply voltage beeps which are mixed in with the line in
audio to the radio transmitter.

Adjustable between 400 and 2000Hz

The length of each beep tone. If the Beep Duration is longer than the Beep
Frequency, the alarm tone is continuous.

Adjustable between 100 and 25500 milliseconds (0.1 to 25.5 seconds)

How often a beep tone is repeated. For example, to generate an alarm tone of 0.4
seconds on, 0.6 seconds off, set Beep Duration to 400 and Beep Frequency to 0.6.

Adjustable between 0.1 and 25.5 seconds
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Beep Count

Functions

Debug

Monitor

Read

Write

How many beeps are announced in each transmission period. If this value is set to
zero, the beep pattern is repeated endlessly during the transmission, or during the
TX tail time if Only During Tail is checked.

Adjustable between 0 and 255

Opens a window which displays the raw serial communications from the TA2922
board.

Opens the real time monitor window. When 'Start' is clicked in the real time
monitor window, the real time states of the TA2922 analogue and digital lines are
displayed.

Note that the audio level monitor is an approximate guide only and only applies
to line out (receiver) audio. Indicates audio level to +/- 3dB in the range of
-10dBm and +6dBm.

Reads the data from a TA2922 board and displays in the window of the PGM-UIS
application. Note that if the Powerup Serial Timer is enabled, the radio must be
switched on and then the data written before the Powerup Serial Timer expires.

Worites the data displayed in the window to the TA2922 board. Note that if the
Powerup Serial Timer is enabled, the radio must be switched on and then the data
written before the Powerup Serial Timer expires.
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6  Testing and fault finding

6.1 S1 Technician Programming Connector
S1 is a 6-way single in-line connector for programming TA2922 software options
and also for upgrades to the option board software.

Pin number | Signal name Function

1 +13V8_SW +13.8V unregulated DC supply

2 /GATE OUT 2 Gate relay common

3 GND DC ground

4 /PTTIN 2 TX key to optocoupler

5 DATA OUT RS-232 data from TA2922 to PC serial port

6 DATA IN RS-232 data from PC serial port to TA2922

6.2 S2 Factory Programming Connector
S2 is a 2x3-way connector intended for factory programming only

Pin number | Signal name Function

1 VDD +3.3V regulated supply

2 N/C Not connected

3 PGC Program clock

4 GND DC ground

5 MCLR Master clear/reset

6 PGD Program data
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7 PCB information

The following information applies to the universal line interface board with the
PCB IPN 228-29221-00. The component values in the circuit diagram are

indicative only. Refer to the parts lists for actual values used.

7.1 Parts List XA2922-0x-PBA revision 001

The following part list contains the majority of the parts used on the 228-29221-
00 PCB. Some additional parts are fitted, as defined in “Variant parts” on page 53.

Ref IPN Description PCB Schem
C1 018-16100-10 CAP 100n 50V 10% 0603 X7R E10 1H5
C2 018-16100-10 CAP 100n 50V 10% 0603 X7R G7 1J5
3 018-16100-10 CAP 100n 50V 10% 0603 X7R G7 16
Cc4 018-16100-10 CAP 100n 50V 10% 0603 X7R E9 1H7
5 018-16100-10 CAP 100n 50V 10% 0603 X7R F9 1J8
6 018-16100-10 CAP 100n 50V 10% 0603 X7R D9 1H9
7 015-27100-08 CAPCer 1uF 16V 10% 0805 X7R D10 1B11
8 018-16100-10 CAP 100n 50V 10% 0603 X7R Cc10 1F7
9 018-16100-10 CAP 100n 50V 10% 0603 X7R D10 1H5
C10 018-16100-10 CAP 100n 50V 10% 0603 X7R B10 14
(@) 018-16100-10 CAP 100n 50V 10% 0603 X7R E10 1H4
C12 018-16100-10 CAP 100n 50V 10% 0603 X7R B10 14
C13 018-16100-10 CAP 100n 50V 10% 0603 X7R 6 1E4
C14 018-16100-10 CAP 100n 50V 10% 0603 X7R 8 1E3
C15 018-16100-10 CAP 100n 50V 10% 0603 X7R D8 1F4
C16 018-16100-10 CAP 100n 50V 10% 0603 X7R A7 1K1
c17 018-16100-10 CAP 100n 50V 10% 0603 X7R F2 1C6
C18 018-16100-10 CAP 100n 50V 10% 0603 X7R F2 1B6
Cc19 018-16100-10 CAP 100n 50V 10% 0603 X7R F2 1C7
C20 018-16100-10 CAP 100n 50V 10% 0603 X7R G2 1C8
21 018-16100-10 CAP 100n 50V 10% 0603 X7R F2 1C8
C22 015-27100-08 CAPCer 1uF 16V 10% 0805 X7R C10 1B10
23 018-16100-10 CAP 100n 50V 10% 0603 X7R B6 1K9
C24 016-08100-03 CAP eltro 10uF 35V 105° 2000h F8 07
25 016-08100-03 CAP eltro 10uF 35V 105° 2000h E9 17
C26 015-27100-08 CAPCer 1uF 16V 10% 0805 X7R B10 1F5
27 016-08100-03 CAP eltro 10uF 35V 105° 2000h B6 1K8
€28 018-13100-00 CAP 100p 50V NPO +5% 0603 F9 7
29 018-13100-00 CAP 100p 50V NPO +5% 0603 D10 1H4
30 018-16100-10 CAP 100n 50V 10% 0603 X7R G8 16
(31 016-08100-03 CAP eltro 10uF 35V 105° 2000h F9 1H10
32 018-13100-00 CAP 100p 50V NPO +5% 0603 D9 1G8
(33 018-13100-00 CAP 100p 50V NPO +5% 0603 E8 109
34 018-13470-00 CAP 470p 50V £10% 0603 X7R E6 1J8
35 018-15100-00 CAP 10n 50V +10% 0603 X7R G5 110
36 018-15100-00 CAP 10n 50V +10% 0603 X7R F6 1G10
37 018-14100-00 CAP 1n 50V +10% 0603 X7R D1 113
38 018-14100-00 CAP 1n 50V +10% 0603 X7R C1 113
€39 018-14100-00 CAP 1n 50V +10% 0603 X7R C1 113
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Ref IPN Description PCB Schem
C40 018-14100-00 CAP 1n 50V £10% 0603 X/R @] 1113
@ 018-14100-00 CAP 1n 50V +10% 0603 X7R 1 1H13
C42 018-14100-00 CAP 1n 50V +10% 0603 X7R D1 114
43 018-14100-00 CAP 1n 50V +10% 0603 X7R al 1114
C44 018-14100-00 CAP 1n 50V +10% 0603 X7R C1 1J14
€45 018-14100-00 CAP 1n 50V +10% 0603 X7R C1 1H14
C46 015-26330-08 CAPCer 330n 10V 5% 0805 X7R A3 1G3
Cc47 018-12220-10 CAP 22p 50V NPO +1% 0603 8 1B4
C48 018-12220-10 CAP 22p 50V NPO +1% 0603 8 1B4
C49 016-08100-03 CAP eltro 10uF 35V 105° 2000h B7 1K10
€50 018-16100-10 CAP 100n 50V 10% 0603 X7R B6 1110
C51 015-27100-08 CAPCer 1uF 16V 10% 0805 X7R A7 1K1
€52 018-16100-10 CAP 100n 50V 10% 0603 X7R B8 1E6
C53 018-13100-00 CAP 100p 50V NPO +5% 0603 E3 1D8
C54 018-14100-00 CAP 1n 50V +10% 0603 X7R A7 1E3
€55 018-14100-00 CAP 1n 50V £10% 0603 X7R F1 1F10
C56 016-08100-03 CAP eltro 10uF 35V 105° 2000h E1 1F10
C57 018-14100-00 CAP 1n 50V +10% 0603 X7R E1 11
D1 001-10000-99 DIODE BAV99Dual sw SOT23 F3 1E8 1F8
D2 001-10335-00 DIODE Array 3V3 ESD ptctn SC88 D7 1D2 1D1
D3 001-10084-51 DIODE BZX84C5V1 Zen SOT23 G5 1110
D4 001-10084-51 DIODE BZX84C5V1 Zen SOT23 G5 1110
D5 001-10084-51 DIODE BZX84C5V1 Zen SOT23 E6 1G10
D6 001-10084-51 DIODE BZX84C5V1 Zen SOT23 F6 1G10
D7 001-10000-99 DIODE BAV99Dual sw SOT23 c10 1F7
D8 001-10000-99 DIODE BAV99Dual sw SOT23 D10 1F5
D9 008-10004-00 LED 0603 grn KGKTUltrabright 8 1E5
D10 001-10000-99 DIODE BAV99Dual sw SOT23 G3 1D10
D11 001-10000-99 DIODE BAV99Dual sw SOT23 G3 1D10
D12 001-10000-99 DIODE BAV99Dual sw SOT23 D8 1F3
DS1 002-10181-00 IC HCPL181 OPTO Fpak SO4 F3 1D9
F1 265-10055-00 FUSE 0.3A Reset SMD030-2 B2 1J2
FL1 059-16220-00 IND 0603CS 220nH 5% G5 119
FL2 059-16220-00 IND 0603CS 220nH 5% G5 TH9
FL3 059-16220-00 IND 0603CS 220nH 5% Fo 1G9
FL4 059-16220-00 IND 0603CS 220nH 5% E6 1G9
Q1 000-10008-17 XSTR SMD BC817-25 NPN SOT23 E9 1H6
Q2 000-10008-17 XSTR SMD BC817-25 NPN SOT23 A8 1B10
Q3 000-10008-17 XSTR SMD BC817-25 NPN SOT23 F3 1E8
Q4 000-10008-57 XSTR SMD BC857 PNP SOT23 D8 1C9
Q5 000-10008-57 XSTR SMD BC857 PNP SOT23 E3 1D8
Q6 000-10008-17 XSTR SMD BC817-25 NPN SOT23 B8 14
Q7 000-10008-17 XSTR SMD BC817-25 NPN SOT23 B8 115
Q8 000-10008-17 XSTR SMD BC817-25 NPN SOT23 9 1F7
R1 038-15100-10 RES 0603 10k 1% 1/10W D10 1H4
R2 038-15100-10 RES 0603 10k 1% 1/10W G8 1G6
R3 038-16105-10 RES 0603 105k 1% 1/10W c10 1F5
R4 038-15270-00 RES 0603 27k 5% 1/10W D9 TH5
R5 038-14470-10 RES 0603 4k7 1% 1/10W D9 1G5
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Ref IPN Description PCB Schem
R6 038-15100-10 RES 0603 10k 1% 1/10W G8 1G7
R7 038-15100-10 RES 0603 10k 1% 1/10W D9 1G7
R8 038-15100-10 RES 0603 10k 1% 1/10W E3 1D8
R9 038-15100-10 RES 0603 10k 1% 1/10W A8 1B9
R11 038-15100-10 RES 0603 10k 1% 1/10W A7 1E3
R12 038-15100-10 RES 0603 10k 1% 1/10W D8 1C8
R13 038-15100-10 RES 0603 10k 1% 1/10W E3 1D8
R14 038-15100-10 RES 0603 10k 1% 1/10W D8 1C9
R15 038-15100-10 RES 0603 10k 1% 1/10W F3 1E8
R16 038-15100-10 RES 0603 10k 1% 1/10W E8 1C9
R17 038-15100-10 RES 0603 10k 1% 1/10W D8 1F3
R18 038-16100-10 RES 0603 100k 1% 1/10W D6 1D1
R19 038-16100-10 RES 0603 100k 1% 1/10W D6 1E1
R20 038-15220-10 RES 0603 22k 1% 1/10W E8 1H6
R21 038-15220-10 RES 0603 22k 1% 1/10W E9 1H7
R22 038-16100-10 RES 0603 100k 1% 1/10W D6 1D1
R23 038-16100-10 RES 0603 100k 1% 1/10W D6 1E1
R24 038-15100-10 RES 0603 10k 1% 1/10W F7 16
R25 038-15220-10 RES 0603 22k 1% 1/10W E9 7
R26 038-16180-00 RES 0603 180k 5% 1/10W F9 17
R27 038-16120-10 RES 0603 120k 1% 1/10W D9 1H8
R28 038-16100-10 RES 0603 100k 1% 1/10W D9 1H8
R29 038-16100-10 RES 0603 100k 1% 1/10W E9 1G9
R30 038-17100-10 RES 0603 1M 1% 1/10W Cc10 1F6
R31 038-16100-10 RES 0603 100k 1% 1/10W D9 1G8
R32 038-16100-10 RES 0603 100k 1% 1/10W D9 1G8
R33 038-13560-10 RES 0603 560R 1% 1/10W F6 1J8
R34 038-13560-10 RES 0603 560R 1% 1/10W D9 1G8
R35 038-13100-10 RES 0603 100R 1% 1/10W F9 1H9
R36 038-16100-10 RES 0603 100k 1% 1/10W D6 1D1
R37 038-15120-10 RES 0603 12k 1% 1/10W D10 1H4
R38 038-14100-10 RES 0603 1k0 1% 1/10W E10 1H3
R39 038-15100-10 RES 0603 10k 1% 1/10W 10 1F5
R40 038-15120-10 RES 0603 12k 1% 1/10W B10 14
R41 038-14100-10 RES 0603 1k0 1% 1/10W B10 1J3
R43 038-17100-10 RES 0603 1M 1% 1/10W 8 1B4
R44 038-15100-10 RES 0603 10k 1% 1/10W 10 1F6
R45 038-15100-10 RES 0603 10k 1% 1/10W F3 1D8
R47 038-13470-00 RES 0603 470R 5% 1/10W D7 1F12
R48 038-13470-00 RES 0603 470R 5% 1/10W D7 1F12
R49 038-13470-00 RES 0603 470R 5% 1/10W D7 1F12
R50 038-13470-00 RES 0603 470R 5% 1/10W D6 1F12
R51 038-13470-00 RES 0603 470R 5% 1/10W D6 1F12
R56 038-14470-10 RES 0603 4k7 1% 1/10W G3 1D9
R57 036-05100-01 RES 1206 10k 5% G3 1D10
R58 036-05100-01 RES 1206 10k 5% G3 1D10
R59 038-15100-10 RES 0603 10k 1% 1/10W F8 16
R60 038-14240-10 RES 0603 2K4 1% 1/10W D8 1F3
R61 036-02100-03 RES 1218 10R 5% 1W B5 1K8
R63 038-14100-10 RES 0603 1k0 1% 1/10W A7 1K11
R64 038-16100-10 RES 0603 100k 1% 1/10W B8 1E5
R66 038-15100-10 RES 0603 10k 1% 1/10W B8 14
R67 038-15100-10 RES 0603 10k 1% 1/10W B8 14
R68 038-15100-10 RES 0603 10k 1% 1/10W 9 1F7
R69 038-13470-00 RES 0603 470R 5% 1/10W 8 1E5
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Ref IPN Description PCB Schem

R70 038-14100-10 RES 0603 1k0 1% 1/10W Bb 1K9

R71 038-16100-10 RES 0603 100k 1% 1/10W 9 1K4

R72 038-16100-10 RES 0603 100k 1% 1/10W 9 115

R73 038-16100-10 RES 0603 100k 1% 1/10W 9 1F7

R83 038-13470-00 RES 0603 470R 5% 1/10W F2 1E12

R86 038-12100-10 RES 0603 10R 1% 1/10W B10 1B10

R87 038-12100-10 RES 0603 10R 1% 1/10W D10 1B11

RL1 237-10010-00 RELAY 12V DPDT 10pin SMD F4 1F8 1E9 1F9

SK1 240-06009-20 CONN 9wy DIP D-sub fem D1 1K14

SK2 240-10000-11 CONN 18wy skt M/M SMD B3 M

T 054-00010-20 XFMR CT ETAL2782 F5 119

T2 054-00010-18 XFMR Line 600R P2781 F7 1G9

U1 002-11845-20 IC PIC18F45K20 MCU TQFP44 7 1C3

u2 002-10040-53 IC 4053B Break BBM Make a9 1B10 1K4
1J51G7

U3 002-10854-10 IC TDA8541T 1W aud amp F9 18

U4 002-10003-24 IC [M324 quad OP-amp 5014 D9 1811 1F6
1G6 1G8
1G4

U5 002-74905-95 IC 74HC595 shift rgstr SO16 B8 1D6

u7 002-11133-00 IC TK11233C 3V3 rgltr 480mA B6 1K10

ug 002-10032-02 IC RS-232 3V ESD ptct TSOP16 F2 1B7

VR1 040-06000-00 RES pot 100k 12T side adj 6mm G7 116

VR2 040-06000-00 RES pot 100k 12T side adj 6mm G8 1G6

X1 274-10023-00 XTAL 12.288MHz HC49/SM +30ppm 8 1B4
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7.2  Variant parts
Zero ohm resistors (038-10000-00, RES 0603 OR 5% 1/10W) are fitted to the
assemblies:

Ref PCB | Schem | XA2922-01 | XA2922-02 | XA2922-03 | XA2922-04 | XA2922-05 | XA2922-06
R1-2 E6 2F2 ° . ° ° .
R11-2 | D6 2F3 ° . . . °
R12-2 | D6 2E3 . . . .
R21-2 | D6 2E3 . . ° . .
R23-2 | D6 2D3 °

R27-2 | C6 2B3 .

R31-2 | D5 2E4 . ° . . .
R41-2 | D5 2D4 ° . . . .

R42 C6 1C2 o

R46 G4 1E10 . . . ° . °
R51-2 | C5 2D5 . . ° ° °
R61-2 | C5 2C5 . ° . . .

R62 F6 1H8 .

R65 G3 1F9 °

R71-2 | C5 2C6 . . . . .
R74-2 | D5 2F7 o

R77 G3 1E10 °

R81 G2 11 .

R81-2 | C5 2B7 ° ° ° .

R82 G4 1E11 .

R85-2 | D4 2E7 . ° . .
R197-2 | C2 3C7 °

R207-2 | C2 3B7 °

R226-2 | E1 3F9 .
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7.3 PCB layout - top side (228-29221-00)
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7.4 PCB layout - bottom side (228-29221-00)
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Tait General Software License Agreement

This Software License Agreement
("Agreement") is between you (“Licensee”)
and Tait Electronics Limited (“Tait").

By using any of the Software items embedded
and pre-loaded in the related Tait Designated
Product, included on CD, downloaded from
the Tait website, or provided in any other
form, you agree to be bound by the terms of
this Agreement. If you do not agree to the
terms of this Agreement, do not install or use
any of the Software. If you install or use any of
the Software, that will be deemed to be
acceptance of the terms of this Agreement.

For good and valuable consideration, the
parties agree as follows:

Section 1 DEFINITIONS

“Confidential Information” means all or
any information supplied to or received by
Licensee from Tait, whether before or after
installation or use and whether directly or
indirectly pertaining to the Software and
Documentation supplied by Tait, including
without limitation all information relating to
the Designated Products, hardware, software;
copyright, design registrations, trademarks;
operations, processes, and related business
affairs of Tait; and including any other goods
or property supplied by Tait to Licensee
pursuant to the terms of this Agreement.

“Designated Products® means products
provided by Tait to Licensee with which or for
which the Software and Documentation is
licensed for use.

“Documentation” means product and
software documentation that specifies
technical and performance features and
capabilities; user, operation, and training
manuals for the Software; and all physical or
electronic media upon which such
information is provided.
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“Executable Code” means Software in a
form that can be run in a computer and
typically refers to machine language, which is
comprised of native instructions the computer
carries out in hardware. Executable code may
also refer to programs written in interpreted
languages that require additional software to
actually execute.

“Intellectual Property Rights® and
“Intellectual Property’” mean the following
or their substantial equivalents or
counterparts, recognized by or through action
before any governmental authority in any
jurisdiction throughout the world and
including, but not limited to all rights in
patents, patent applications, inventions,
copyrights, trademarks, trade secrets, trade
names, and other proprietary rights in or
relating to the Software and Documentation;
including any adaptations, corrections, de-
compilations, disassemblies, emulations,
enhancements fixes, modifications,
translations and updates to or derivative works
from, the Software or Documentation,
whether made by Tait or another party, or any
improvements that result from Tait processes
or, provision of information services.

“Licensee” means any individual or entity
that has accepted the terms of this License.

“Open Source Software’ means software
with freely obtainable source code and license
for modification, or permission for free
distribution.

“Open Source Software License® means
the terms or conditions under which the
Open Source Software is licensed.

“Person” means any individual, partnership,
corporation, association, joint stock company,
trust, joint venture, limited liability company,
governmental authority, sole proprietorship,
or other form of legal entity recognized by a
governmental authority.
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“Security Vulnerability” means any flaw or
weakness in system security procedures,
design, implementation, or internal controls
that if exercised (accidentally triggered or
intentionally exploited) could result in a
security breach such that data is compromised,
manipulated, or stolen, or a system is
damaged.

“Software” (i) means proprietary software in
executable code format, and adaptations,
translations, de-compilations, disassemblies,
emulations, or derivative works of such
software; (i) means any modifications,
enhancements, new versions and new releases
of the software provided by Tait; and (iii) may
contain one or more items of software owned
by a third-party supplier. The term "Software"
does not include any third-party software
provided under separate license or not
licensable under the terms of this Agreement.

“Source Code’ means software expressed in
human readable language necessary for
understanding, maintaining, modifying,
correcting, and enhancing any software
referred to in this Agreement and includes all
states of that software prior to its compilation
into an executable programme.

“Tait” means Tait Electronics Limited and
includes its Affiliates.

Section 2 SCOPE

This Agreement contains the terms and
conditions of the license Tait is providing to
Licensee, and of Licensee’s use of the Software
and Documentation. Tait and Licensee enter
into this Agreement in connection with Tait
delivery of certain proprietary Software and/
or products containing embedded or pre-
loaded proprietary Software.

Section 3 GRANT OF LICENSE

3.1. Subject to the provisions of this
Agreement and the payment of applicable
license fees, Tait grants to Licensee a personal,
limited, non-transferable (except as permitted
in Section 7), and non-exclusive license to use
the Software in executable code form, and the
Documentation, solely in connection with
Licensee's use of the Designated Products for
the useful life of the Designated Products.
This Agreement does not grant any rights to
source code.
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3.2. If the Software licensed under this
Agreement contains or is derived from Open
Source Software, the terms and conditions
governing the use of such Open Source
Software are in the Open Source Software
Licenses of the copyright owner and not in
this Agreement. If there is a conflict between
the terms and conditions of this Agreement
and the terms and conditions of the any
applicable Open Source Software Licenses,
the terms and conditions of the Open Source
Software Licenses will take precedence. For
information about Open Source Components
contained in Tait products and the related
Open Source licenses, see: http://
support.taitradio.com/go/opensource

Section 4 LIMITATIONS ON USE

4.1. Licensee may use the Software only for
Licensee's internal business purposes and only
in accordance with the Documentation. Any
other use of the Software is strictly prohibited.
Without limiting the general nature of these
restrictions, Licensee will not make the
Software available for use by third parties on a
"time sharing," "application service provider,"
"service bureau" basis, or for any other similar
commercial rental or sharing arrangement.
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4.2. Licensee will not, and will not directly or
indirectly allow or enable any third party to: (i)
reverse engineer, disassemble, peel
components, decompile, reprogram, or
otherwise reduce the Software or any portion
thereof to a human perceptible form or
otherwise attempt to recreate the source code;
(i1) modify, adapt, create derivative works of,
or merge the Software; (iil) copy, reproduce,
distribute, lend, or lease the Software or
Documentation to any third party; (iv) grant
any sublicense or other rights in the Software
or Documentation to any third party; (v) take
any action that would cause the Software or
Documentation to be placed in the public
domain; (vi) remove, or in any way alter or
obscure any copyright notice or other notice
of Tait proprietary rights; (vii) provide, copy,
transmit, disclose, divulge or make the
Software or Documentation available to, or
permit the use of the Software by, any third
party or on any machine except as expressly
authorized by this Agreement; or (viii) use, or
permit the use of, the Software in a manner
that would result in the production of a copy
of the Software by any means whatsoever
other than what is permitted in this
Agreement. Licensee may make one copy of
the Software to be used solely for archival,
back-up, or disaster recovery purposes;
provided that Licensee may not operate that
copy of the Software at the same time as the
original Software is being operated. Licensee
may make as many copies of the
Documentation as it may reasonably require
for the internal use of the Software.

4.3. Unless otherwise authorized by Tait in
writing, Licensee will not, and will not enable
or allow any third party to: (i) install a copy of
the Software on more than one unit of a
Designated Product; or (it) copy or transfer
Software installed on one unit of a Designated
Product to any other device. Licensee may
temporarily transfer Software installed on a
Designated Product to another device if the
Designated Product is inoperable or
malfunctioning. Temporary transfer of the
Software to another device must be
discontinued when the original Designated
Product is returned to operation and the
Software must be removed from the other
device.
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4.4. Licensee will maintain, during the term
of this Agreement and for a period of two
years thereafter, accurate records relating to
this license grant to verify compliance with
this Agreement. Tait, or a third party
nominated by Tait, may inspect Licensee’s
premises, books and records, upon reasonable
prior notice to Licensee, during Licensee’s
normal business hours and subject to
Licensee's facility and security regulations.
Tait is responsible for the payment of all
expenses and costs of the inspection, provided
that Licensee shall indemnify Tait for all costs
(including audit costs and legal costs on a
solicitor client basis) if Licensee has breached
the terms of this Agreement. Any information
obtained by Tait during the course of the
inspection will be kept in strict confidence by
Tait and used solely for the purpose of
verifying Licensee's compliance with the
terms of this Agreement.

Section 5 OWNERSHIP AND TITLE

Tait, its licensors, and its suppliers retain all of
their Intellectual Property Rights in and to the
Software and Documentation, in any form.
No rights are granted to Licensee under this
Agreement by implication, estoppel or
otherwise, except for those rights which are
expressly granted to Licensee in this
Agreement. All Intellectual Property
developed, originated, or prepared by Tait in
connection with providing the Software,
Designated Products, Documentation, or
related services, remains vested exclusively in
Tait, and Licensee will not have any shared
development or other Intellectual Property
Rights.
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Section 6 LIMITED WARRANTY;
DISCLAIMER OF WARRANTY

6.1. The commencement date and the term of
the Software warranty will be a period of one
(1) year from Tait shipment of the Software. If
Licensee is not in breach of any obligations
under this Agreement, Tait warrants that the
unmodified Software, when used properly and
in accordance with the Documentation and
this Agreement, will be free from a
reproducible defect that eliminates the
functionality or successful operation of a
feature critical to the primary functionality or
successful operation of the Software. Whether
a defect has occurred will be determined
solely by Tait. Tait does not warrant that
Licensee’s use of the Software or the
Designated Products will be uninterrupted,
error-free, completely free of Security
Vulnerabilities, or that the Software or the
Designated Products will meet Licensee’s
particular requirements. Tait makes no
representations or warranties with respect to
any third-party software included in the
Software.

6.2 Tait sole obligation to Licensee, and
Licensee’s exclusive remedy under this
warranty, is to use reasonable efforts to remedy
any material Software defect covered by this
warranty. These efforts will involve either
replacing the media or attempting to correct
significant, demonstrable program or
documentation errors or Security
Vulnerabilities. If Tait cannot correct the
defect within a reasonable time, then at Tait
option, Tait will replace the defective Software
with functionally equivalent Software, license
to Licensee substitute Software which will
accomplish the same objective, or terminate
the license and refund Licensee’s paid license
fee. If Tait investigation of the perceived defect
reveals that no such defect in fact exists, Tait
may recover its costs in respect of such
investigation from Licensee.
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6.3. Tait disclaims any and all other warranties
relating to the Software or Documentation
other than the express warranties set forth in
this Section 6. Warranties in Section 6 are in
lieu of all other warranties whether express or
implied, oral or written, and including
without limitation any and all implied
warranties of condition, title, non-
infringement, merchantability, or fitness for a
particular purpose or use by Licensee
(whether Tait knows, has reason to know, has
been advised of, or is otherwise aware of any
such purpose or use), whether arising by law,
by reason of custom or usage of trade, or by
course of dealing. In addition, Tait disclaims
any warranty to any person other than
Licensee with respect to the Software or
Documentation.

Section 7 TRANSFERS

7.1. Licensee will not transfer the Software or
Documentation to any third party without
specific prior written consent from Tait. Tait
may withhold such consent or at its own
discretion make the consent conditional upon
the transferee paying applicable license fees
and agreeing to be bound by this Agreement.

7.2. In the case of a value-added reseller or
distributor of Tait Designated Products, the
consent referred to in Section 7.1 may be
contained in a Tait Reseller or Tait Distributor
Agreement.

7.3. If the Designated Products are Tait
vehicle-mounted mobile products or hand-
carried portable radio products and Licensee
transfers ownership of the Tait mobile or
portable radio products to a third party,
Licensee may assign its right to use the
Software which is embedded in or furnished
for use with the radio products and the related
Documentation; provided that Licensee
transfers all copies of the Software and
Documentation to the transferee.

7.4. For the avoidance of any doubt, Section
7.3 excludes TaitNet Infrastructure, or the
products listed at any time under network
products at: http://www.taitradio.com
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Section 8 TERM AND TERMINATION

8.1 Licensee’s right to use the Software and
Documentation will commence when the
Designated Products are supplied by Tait to
Licensee and will continue for the life of the
Designated Products with which or for which
the Software and Documentation are
supplied, unless Licensee breaches this
Agreement, in which case this Agreement and
Licensee's right to use the Software and
Documentation may be terminated
immediately upon notice by Tait.

8.2 Within thirty (30) days after termination
of this Agreement, Licensee must certify in
writing to Tait that all copies of the Software
have been removed or deleted from the
Designated Products and that all copies of the
Software and Documentation have been
returned to Tait or destroyed by Licensee and
are no longer in use by Licensee.

8.3 Licensee acknowledges that Tait made a
considerable investment of resources in the
development, marketing, and distribution of
the Software and Documentation and that
Licensee's breach of this Agreement will result
in irreparable harm to Tait for which
monetary damages would be inadequate. If
Licensee breaches this Agreement, Tait may
terminate this Agreement and be entitled to
all available remedies at law or in equity
including immediate injunctive relief and
repossession of all non-embedded Software
and associated Documentation. Licensee shall
pay all Tait costs (on an indemnity basis) for
the enforcement of the terms of this
Agreement.

Section 9 CONFIDENTIALITY

Licensee acknowledges that the Software and
Documentation contain proprietary and
Confidential Information valuable to Tait and
are Tait trade secrets, and Licensee agrees to
respect the confidentiality of the information
contained in the Software and
Documentation.
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Section 10 LIMITATION OF LIABILITY

10.1 In no circumstances shall Tait be under
any liability to Licensee, or any other person
whatsoever, whether in Tort (including
negligence), Contract (except as expressly
provided in this Agreement), Equity, under
any Statute, or otherwise at law for any losses
or damages whether general, special,
exemplary, punitive, direct, indirect, or
consequential arising out of or in connection
with any use or inability of using the Software.

10.2 Licensee’s sole remedy against Tait will be
limited to breach of contract and Tait sole and
total liability for any such claim shall be
limited at the option of Tait to the repair or
replacement of the Software or the refund of
the purchase price of the Software.

Section 11 GENERAL

11.1. COPYRIGHT NOTICES. The
existence of a copyright notice on the
Software will not be construed as an admission
or presumption of publication of the Software
or public disclosure of any trade secrets
associated with the Software.

11.2. COMPLIANCE WITH LAWS.
Licensee acknowledges that the Software may
be subject to the laws and regulations of the
jurisdiction covering the supply of the
Designated Products and will comply with all
applicable laws and regulations, including
export laws and regulations, of that country.

11.3. ASSIGNMENTS AND
SUBCONTRACTING. Tait may assign its
rights or subcontract its obligations under this
Agreement, or encumber or sell its rights in
any Software, without prior notice to, or
consent of, Licensee.

11.4. GOVERNING LAW. This Agreement
shall be subject to and construed in
accordance with New Zealand law and
disputes between the parties concerning the
provisions hereof shall be determined by the
New Zealand Courts of Law. Provided
however Tait may at its election bring
proceedings for breach of the terms hereof or
for the enforcement of any judgment in
relation to a breach of the terms hereof'in any
jurisdiction Tait considers fit for the purpose
of ensuring compliance with the terms hereof
or obtaining relief for breach of the terms
hereof.
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11.5. THIRD-PARTY BENEFICIARIES.
This Agreement is entered into solely for the
benefit of Tait and Licensee. No third party
has the right to make any claim or assert any
right under this Agreement, and no third
party is deemed a beneficiary of this
Agreement. Notwithstanding the foregoing,
any licensor or supplier of third-party software
included in the Software will be a direct and
intended third-party beneficiary of this
Agreement.

11.6. SURVIVAL. Sections 4, 5, 6.3, 7, 8, 9,
10, and 11 survive the termination of this
Agreement.

11.7. ORDER OF PRECEDENCE. In the
event of inconsistencies between this
Agreement and any other Agreement
between the parties, the parties agree that,
with respect to the specific subject matter of
this Agreement, this Agreement prevails.

11.8 SECURITY. Tait uses reasonable means
in the design and writing of its own Software
and the acquisition of third-party Software in
order to limit Security Vulnerabilities. While
no software can be guaranteed to be free from
Security Vulnerabilities, if'a Security
Vulnerability is discovered, Tait will take the

steps specified in Section 6 of this Agreement.

11.9 SEVERABILITY. In the event that any
part or parts of this Agreement shall be held
illegal or null and void by any court or
administrative body of competent jurisdiction,
such determination shall not affect the
remaining terms which shall remain in full
force and effect as if such part or parts held to
be illegal or void had not been included in this
Agreement. Tait may replace the invalid or
unenforceable provision with a valid and
enforceable provision that achieves the
original intent and economic eftect of this
Agreement.

11.10 CONSUMER GUARANTEES.
Licensee acknowledges that the licenses
supplied in terms of this agreement are
supplied to Licensee in business, and that the
guarantees and other provisions of prevailing
consumer protection legislation shall not

apply.
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11.11 WHOLE AGREEMENT. Licensee
acknowledges that it has read this Agreement,
understands it and agrees to be bound by its
terms and conditions. Licensee also agrees
that, subject only to the express terms of any
other agreement between Tait and Licensee to
the contrary, this is the complete and exclusive
statement of the Agreement between it and
Tait in relation to the Software. This
Agreement supersedes any proposal or prior
agreement, oral or written, and any other
communications between Licensee and Tait
relating to the Software and the Designated
Products.
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