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Servicing Tait Orca handportables

The Tait Orca series of handportabie radios is
a range of high perfermance, microprocessos-
controiled radios manufactured using RE-
shieided PCBs and high-density SMD
COMpPONentry.

The manufacturing process does not allow
direct servicing access to PCB components.
Service repairs of Tait Orca handporrabies are
limited to kev mechanical and ancillary
Jevices associated with the main PCB. These
inciude:

W PTT keypad

speaker

antenna connector

channel seiector switch

volume control switch r
micropnone
speaker contacts “-5./
bartery contacts

BTT (internai)

Juxiliary tiex
B RF out assembiyv

The service repair of PCB-related fauits s the
sole responsibility of the Customer Services
Division of Tait Mobile Radio. See vour Tait
deacer for information en returning fauity
radios to the Customer Services Division.

What does this manual contain?
This manual provides the rollowing:

B ceneralinformanon and specitications on
‘he Tait Qrea series of handporiable
radios:

W basicuircunt descniptions:

S EN D)

B information on finding and servicing of
non-PCB-refared faults;

M information on Tait Orca charging
accessories:

® information on interfacing accessories to
Tait Orca handportables;

8 instructions for uploading radio
firmware: and

W 5 glossary of key terms.

What is inciuded in the service kit?

The service kit contains:

B calibration test unut (TOPA-SV-304);

.M, radio calibraticn cable for connecting the
{ radio o the calibration test unit (OPA-SV-
007

B 25232 to modular phone jack cable for

connecting the calibration test unitto a
PC{OPA-SV-012)

W DC service adaptor (QPA-SV-0051

M S\ N-tvpe RE test lead for connecting
1o the radio’s antenna connector [OPA-
SV-006):

M T6 drver bit and 8 mm socket (OPA-SV-
0Ll

B :his manual;

W ser: Muanual Calibration Svsiem tor Tait
Orca Radios 1IPN 4392-52000-w:

B . 3.5-inch high density 144 MB
calibration svsiem instali disk (7777707
and

B .3 5-inch high density L4 MB radio
g0y

Jdownivad program install disk <

Other iterns required for caiibration but net
inciuded as part of the sersice kit are:

Introduction | A-3



@ RF communications test set (e.g. HP8920,

MI2945/55,

CMSs2);

MW digital current meter capable of measur-
ing current up o 3 A accurate to two
decimal places ;

B CCpowersupply, 75V, 3 A for
handportable radios; and

B DC power supply, 13.8 V, 7 A for mobile

radios.

Conventions

The conventions shown in the table below are
used throughout this manual.

Convention

Description

Example

Bold sans senf

Bodd serif

<in orackets>

in mingle quates

ALL CAPITALS

Saftware screen and menu Names, sCreen
buttons, and computer keys
Zommands you must Type. Zomouter sirectones

and files #
Placenciters for nformation you must ;m\dﬂé'>

o
Specilc snties and avauzole setmgs Rt}t«:"
] - -

screen helds LS
Specific radio mode se&fﬁgsa.‘nd njms ot 5
computer Jireciones a Qies,"

B

LR

A -4 | Introduction

Check that the infarmatien in the Radio Model
Gields (Specifications screen) is correct.

To run the <thingee>. tvpe orcacxxxx ag the DOS

promgr.
mll‘pe chepathname>\oreaxzxx.
where vou must provide the pathnaroe.
Fhe bar at the hottom of the window will iniually
by
v read Default’,

The default directory is ORCAWKXINC

5,38 1PN 449-5,000-00



Important information

Basic servicing precautions Screw head types

Pozidriv recess head screws and Torx recess
head screws require the correct sized driver to
achieve best performance.

Tait Qrea handportable radios require
specialised servicing rechniques and should
only be serviced at an approved Tail service
centre equipped with the necessary facilities. The scretvs that secure the front oane! to the
chassis are M2*3 mem Pan Pozi screws. and

Standard anti-static procedures should be
the screw that holds the PCB to the chassis 1s

foilowed: a typical setup is shown in Figure A-

1. an M2*5 mm Pan Pozi screw. Usea Pozi 1
B driver set to 2 inch pounds to remove and
If in doubt, contact Tait Electronics Ltd or repiace them.

vour nearest Tait dealer.
The screws that hold the speaker mounting

bracket to the inside of the front panei are
1.3=5 mm Torx head screws. Usea Torx T8
driver ser o 2 inch pounds to remove and
rc—piag‘e them.

Warning!!!

Repairs attempted with incorrect equipment
or by untrained personnel mav result in
permanent Jdamage.

'Y .
#

Caution: CMOS devices Programming
This equipment contains CMOS devices# o “Far nformation on programming Tait Crea
which are susceptible 1o damage frgms‘t\aﬁé' .*  handportable radios, refer the Cser's Manual:

charges. Care when handling these_r.jwice'siis - “Programming Systern for Tait Orca Conventivnal
essential. For correct handling procedures, - Rading (1PN 439-51100-xx) or the {ser’s

refer (o manufacturers’ data books covering Munuui: Programming System for Tait Orca
X108 devices, such as Phulips Datu Handbook Trunned Bldios (1PN 433-31200-xx).

Covering CMOS Devices or Mosroly CMOS

Data Boox Section 3« Hanaling Proceaures). Calibrating

For information on calibrating Tait Orca
handportable radios, refer to the Lser’s
Manual Calibratien Systern for Tait Orca

o ta cusding earh ingt

mains 2arnf wa LM
sernes resistor

e ronoucive wist strap
r i o sandusive rupoer tench
i

i mat

il

i :
i ometal'rame
1

[ T ATy Introduction | A«5



Radios. The calibration system is supplied as
part of the service kit.

Test facilities

Standard test facilities provide a way of testing
the radio’s functions independently of normal
radio operation. See pages 21 to 29 for a
description of the test facilities available for
Tait Crea handportable radios.

A -6 | Intreducdon
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The Tait Orca series of

handportable radios

There are three Tait Orca series handpertable
radios availabie:

B :he Orca Elan:
[ |
|

the Orca Excel: and
the Orea Eclipse.

At the timne this manual was published, anly
the Orca Elan was available. Theretore, this
manuai Joes not include information specific
to Orea Exced and Orea Eclipse handportable
radios. Whan these radios are released. a
revision of this manual will also be reieased.

Information on the Orca Elan that was not
avalable at the 1ime this manual went te print
wiil be inciuded with this manuai as an insert

according to the convention outlined in Figure
A-2. The naming conventien is not intended
to imply that any particular combinadon of
radio features is at present available or
planned for later release. For more informa-
tion on what features are available, contact
vour nearest Tait dealer.

Operating instructions

A user’s manual is available for each radio.
These are available under the foillowing [PNs:

Corventional handportable
Orca Elan user‘s manual (IPN 109+ OOLO-OW{)

Orca Eclmse USEL'S m.mual ([P\ 409-777?? 0‘()

(IPN 410-31000-xx).

Product codes

The digits in the Tait Orca produczxode \
provide informatien about the radms/moael
numDer aad various ﬂdrﬂhﬁfe Dp[lhﬂS )

Figure 4.2 TF

gure

Tnmkzd handparmble
A O.rca Elan user’s manuai (IPN 408.27777-0x)
; "'Orca Bxcel user’s manual (TPN 408-77777-0x)
(}rca Eclipse user's manual (PN 409-77777-0x)

a Tzt Drca nargporianle maming 1onvenncn

TA I T
rca 3
Tait Croa - . —— {hannel spacing
B 1 20,25 wHz
? ngnacortacle 2 125/20/25kHz
M mctile ER———— ’ -
3 135170 Wiz b
C 174225 MKz 7 el -
= AG0-A7C kT > -Cipse
i ABGEE0 Mz
T csmennanal
2 Trunked
- Custemn product
2 Cerault
-1 Scecial
T PN B3 W) Introduction | A-7



Accessories

The following accessories are available for Tait
Orca handpoertable (include IPNs]:

B  Antennas ([PN ?772.27777.07)

B Audio accessories
— Lapel speaker microphones {IPN 777-
77772-77)

B Carrving accessories

B Batteries
— Standard NiCd battery pack (IPN 777-

— Heavy dutv NiCd battery pack (IPN
2927277777

— High capacity NiMH batterv pack

B Barterv chargers :

— Deskitop fast charger (JPN ???-?@

27} _»,\ ‘Ab}

— Desktop trickle charger (EF;N;?- 7

721797y 3

— Multi-charger {IPN 772.72772.77)
Of these accessories. oniv the chargers are
serviceable. Details on servicing chargers is
available on pages 4510 32.

The three battery packs are described on page
16,

Fitting an accessory

To fit some accessories to the radio, vou wiil
need to remove the rear accessorv cover.
Remove the batterv, then insert the end of a
kev underneath the bottom edge of the
accessory cover. Lift to remove the cover.

When attaching or removing an accessory,
ensure that the lever is in the upright position.
Once the accessory s in position, rotate the
lever 20 degrees counterclockwise to lock it in
place.

A-3 | latroduction

Fitting a non-Tait accessory

See pages 53 to 60 for information on using
non-Tait accessories with Tait Orca handport-
able.

5798 [P, 4433100000
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Radio specifications

The performance figures outlined in Tables 1 Detaiis of test methods and the corditions
to 3 are typical figures, unless otherwise that apply for tvpe approval testing in all
stated, for equipment operating at standard countries can be obtained from Tait Electron-

ream temperature. Where applicable, the test ics Ltd.
methods used to obtain the performance

figures are those described in the European

specifications ETS 300-086 (check this).

Ar B8 [PNG 349-31000-00
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Tabie B-1: General specifications

Siza WxHx D iincluaing &2 mm x 150 mm x 44 mm

standard N«Cd battery)

‘Weignt {incluging standard
MiCd battery and belt cip)

495 g

Switching band

B 135174 MH:

C 174225 MHz
O 220270 MKz
E 270310 MH:z
G 335400 MHz
Ho 400470 MHz

480-530 MHz

Frezuancy nerements

5, B.25kHz

If candwiath
narrgwband 0 kHz
Teaigmywidecand 20 uHz
Numter of channets
Cian 16
Sacel 160
c \
tohipse =100 )
N
Zhannel sgacing 12,5/ 20425 uHz
2025 <Hz
SUEEty vorage 933209

B-4 | Radio specifications and circuir descriptions

Standard test valtage 75y

Sattery capacity

Standard 1130 mAh
HIgn capacty 15C0 mAh
HIMH 1850 mAh

Barery Ye @ RF power Low (1 watt)”

Standard 10.5 hours {5/5/80)
7 hours {10/ 10/80)

14 hours (575, 20)
2.5 hours (10710, 8C)

HiMH 16 hours (5/8/%0)
11 hours (10/10/80)

“zanventonal radio with medium ecanomy Cycling enatied

High capacty

Saftery ife @ RF power High (4 wattsj”

Standard 3 hours (5/5/20)
> 4.5 hours 110,10/ 30
P “Liigh capacty 10.5 haurs {5,5:9G3
' \ 2.5 heurs 110/ 1E: 80}

23 hours (575,50
R haurg 110/ 13/ 80}

Temgperature range S30%C w -60°0

=25 apm aver ‘emperature
range

Fraauency statility

~: 98 1PN 449 21000-00



Table B-2: Receiver performance

Sensitnaty

1Z 28 SiNAD

117 4Bm iminmumt
120 ABm (tymcai}

Blocking

-13 4Bm

Spurous emissions

. i 1
20 aB psoono 114 ¢Bm (mnimum? to 1 GHz 57 aBm (conducted 4nd
radiated}
Audio 1 to 4 Griz 17 dBm (conducted and
Mimimum £ag 13Q 1136470} radiated)
impedance 11w 12.75 -7 dBm {canducted oniy)
Rated power 500 mw 1] WHz, 50% GHz (470
deviatan into 1202
Cistarnon <5% 11 xKz. 20% deviation Group delay vanation =50 s {at detected audio
at rated oower atd (842} output)
3
Rasponse 5dBoct 1.3 48 bandwidth 300 Hz ta 3 kHz
icf 1 xizp 3C0 - 2850
Hum and noise 40 d8
Selectvity
to 225 Mz 70 a8 :narrawt RSS!
I
7= 43 medim) range -120 to 10 9Bm
75 48 twde) - 8
@ LB mVig8 [ |
UHF 55 a8 inarrowt g ?D 5 my/a8 lypreal)
72 18 imedwm! f"l ﬁ%
72 48 "wde} A Saquieicn
A N Ty Y 6 OB““C freag
Sounous respanses T02B {‘:@E '{ﬁ” ~caaifttry 1748 fed
o, RBEEL Al
- .
> e

intermocuiaton

55 1B \ j

G938 PN 1493100060
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Table B-3: Transmitter performance

Pawer quiput

136-174 MH:z

174-530 MHz

800 MHz

1 W {law)

2.5 imedwum]|
5 W itugh

LW tlowi

2.5 W imedwm)
4 W ihign)

1 tnarrow)
3W [hugn)

Cuty cyce

20% i1 minute T, 3
minytes fx at Maxmum
temperature and voitage)

SDUFIOUS 2MIS3Ions

T

to o GAz
1w 31GHz
1136447 0h

11012.75GH
4TIV

-36 2Bm {canduct?d and
radiared)
-30 4Bm icoroucted and
ragdiatea}

-3C 4Bm (zznducted anly]

Adjacent cnannel
Narrc
medium

wide

50 aBc

70 B .
70 aBe -\:.5

Group delay varaton

hangwidth

=50 us fat od augio outputl

300 Hz 0 2 xHz

B- 6 | Radio specifications and circuit descriptons

Ceviation hmiting
narow
medium

wide

+5 kHz (adjustable up to)
+2.5 kHz
+4.0 kHz
=5.0 kHz

Trunking Jata deviation (as per MPT1327)

narow 1.5 wHz

medium 2.4 kHz

ande 3 kriz
S hum and neise 40 48

Augio -esganse

below limiting

n mting

>
b 3 k2

> 2 inouttor 50%

g \ dewafmn

i?;’\:’ . qﬁvﬁcn

5 dB/oct 1, -3 dB

iof 1 wHz)

3042350 Hz

0dB -0, 4 dB

lcf mawmum system dewation)
450-2530 Hz

-35 dB/oct min

5 my .

<8%at 1 wHz

-+, Ruggedness

2 minutes {tc intimte SWR)

Stamlity

5:1 SWR {afl pnase angles.
<60 aBc}

598 [PN:442-31000-00



Circuit descriptions

Figure B-1 shows the circuit intertace diagram
for the Tait Grea handportable radio.

The Tait Orca nandportable has been
desigred to be totally electranically tuned
using the Cafipration System for Tuit Orca
Radios. The t1tles in parentheses below refer to
tests avaiiable in the caiibration system.
Consuit the calibration svstem Lser's Manual
for more information on specific cailbration
tests.

Transmitter

The RF power amplifier ampiifies transmit RF
from the VCO "o the output power ievel (43
UHF/3W VHEY The PA vutput 1s fed to the
PIN switch, which provides isolation between
the transmt and receive paths,

A LPF toliows the PIN switen and provides,

e

attenuation of unwanted high frequency
signals, R

Following the LPE. the signal is fed 10'1he
antenna.

he

The outpul power .evel is controfled by
micronrocessor and associated cireuitry. and
is initially set bv calibrating the radic (Power
Level testh.

Transmit (Tx) audio

Tx audio from the microphone is processed
inro two moduiation signais, one required by
he TCXQ in the svnthesiser and the other by
the ¥'CO.

A digital pot is nsed 1o set the overall
deviaton and modulation balance: these are
controued by cilibration i Maximom
Deviation ind Moduiation Balance ieuts).

A TN 4 )

Receiver

RF from the antenna is fed +ia the LPF and
PIN switch into the receiver. The RF passes
through the front end wining circuit, which
selects the desired frequency. The frontend is
tuned during calibratien {(Front End Tuning
tesr).

The output of the front end tuning stage is fed
to the first mixer. and the VCO provides the
local usciilator input. The output of the mixer
is at the first [F frequency (45.1 MHz UHF/
21.4 MHz VHF).

The IF signal passes through a crystai flter
and onto the [F amplifier. From there it goes
through a second crystai filter and into the

,‘De_mod,_IC.

“_Inthe Demod IC, the firsi IF oasses through

the second mixer, producing the second IF
{455 kHz). The second IF passes through a
band pass filter and IF amp, which are
external to the IC. The second IF is then fed
back into the Demod IC for another amplifica-
‘ion stage, then through another external
band bass filter. The final stage is the phase
lock loop (PLL} discriminator in the Dernod
IC. which produces detected audio.

A squelch detect circuit uses high frequency
audio notse to control the threshold at which
the radio mutes and unmutes. This threshold
15 set up by the microprocessor and can be set
Juring caiibration (Squeich Thresholids test).

The RSSEoutput of the detector circuit
nrovides an analogue indication of the
received signal strength. RSSI thresholds are
set during calibration (RSSI Thresholds test).

The receiver can operate on wide, medium or
narrow band (TOP-x2xxx radivs), or wide or
medium band (TOP-xlaxx radios), which is
programmable un a per channel basis.

Radio specifications and circuit descnptions | B-7



Receive {Rx) audio

The received audio is processed by the DSP,
ampiified and fed to either an internal or
external speaker, whose selection is controiled
by a line from the microprocessor.

Unprocessed audio from the output of the
Demod IC (RX-DET-AUDIQ) is available at the

dceessory connector.

all signalling, such as Seleall, CTCSS, DG,
DTMF and FFSK, and all confidence tones are
generated by the DSP.

Synthesiser and VCO

The synthesiser receives channel frequency
information from the microprocessor. It then
sets the VCO to the required frequency and
maintains its stabitity using a phase-locked
loop. There are two VCOs. one for the receiver
and one for the transmitter (one or two?
depends on radio type?).

An output from the synthesiser {Lock Detect)
indicates whether the VCO s producing tiey
correct frequency (the radio is in 1c>c£g)‘{‘1’fﬂ‘;e'»,EJ i
frequency is incorrect. the Lock Detect stattis
orevents the transmitter from operating’

The reference frequency for the synthesiser is
provided by the TCXO (temperature
compensated crvstal oscillater), which is
initiailv set on frequency using a DC voltage at
caiibration {TCXO Calibration tesi).

Power supplies

+5V Dig
The ~3V Dig supply provides regulated 5V to
the microprocessor and its associated
circuitry, [t is controiled by the on/otf switch
and a line from the microprocessar.

It provides 5 V ro all cireuitry that requires
power when the radic is in econemy mode.

-5V AN

The +3Y AN supply provides the power to all
circuitrv that requires 3 ¥ when the radio is
not in economy mode. It is controiled by a line

B -8 | Radio specifications and circuit descriptions

from the microprocessor and is a regulated
supply.

+5V TX

The +3V TX supply provides power for the
exciter stage of the ransmitter when the radio
is in transmit mode. [t is controlled by a line
from the microprocessor and is a regulated
supplv.

+7.5V-BATT
The +7.5V-BATT supply is the unregulated
voitage supplied to the radio from the battery.

+7.5V-ACC

The +7.5V-ACC supply is supplied to the
accessory connector from the bartterv through
a switch and some current limiting.

+7.5V

The+75V switched supply is unregulaied
soltage'supplied to the radio from the battery
thirough 3 switch.

Ty L=
£1a%7
_ The +14V switch mode supply provides the 14

"V required by the loop filter in the synthesiser.

A 14V regulator derives this voltage from the
+7.3% switched and +3¥ An supplies.

+4. 3V-DEC

The +4.3V-DEC supply is derived from the
+3V An voltage. Itis used to switch between
the rransmit and receive VCOs in conjunction
with the transmit command line from the
processor. It also provides bias for the
integrator IC in the svnthesiser.

Accessory connector interface

The accessorv connector interface is described
in Part F: interfacing non-Tait accessories.

5798 1PN 349-51000-00
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Implications of narrowband versus
wideband IF filtering

The rwo physical variants of bandwidth in the
Tait Orca handportabie series differ in the
bandwidth of the second IF ceramic fitering,
and in the squefch circuit design. TOP-x211x
radios are narrowband and TOP-x111x radics
are wideband.

The effect of the wider IF filtering is to allow 2
higher modulation depth and rate without
causing either wavetorm ot group deiav
distortion problems. This mav be critical in
high speed data reception applications. but it
is recommended that this is contirmed for the
actual application.

The ditference in the squelch design is to work
correctly with the different characteristies of
the signal produced by the different [F
filtering. At the same time. the squelch
circuitry tor the 20,25 kHz variant does not
have to cope with a farge range in the
moduiation depth. and hence can be i\ .
optimised for ideal performance. The 12‘5'} g’“ﬂh 57
20,25 kHz variant has the compromise thar™> Lo
’uon deviation swnaLs can deﬁensmse thr ~_~}.'
receiver, in that thc\ confuse the sque"n
vircuitry and mav cause veeasionai chopping
of the audio in fringe areas. Performance mayv
also be impaired at temperature exiremes 1ot
high deviation signals :hrough the 125,20/
25 kHz variant, in that below -20°C and above

+3

5°C_ squelch may not operate properiv

PN 93 Radio specifications and dircuit descriptions | 3-11
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Diagnostics and fault finding

This secticn provides information on
diagnosing fauits in Tait Orea handportable
radios.

The informaticn in the fault {inding charts
shouid be used in combination with the test
facilities, and it may also be helpful to
examine the radio programming seftware
data using the programming system for Tait
Orca conventional or trunked radios.

Test facilities

Standard test facilities provide a wav of testing
the radio’s functions independently of normai
radio operation. A series of test commands
ran be sent to a radio in two wavs:

B sing the salibratien sysiem: or

M using a terminai program

See the {er's Murual: Calibration 5)_’&{:7&}\31‘"}}
. - N . . 2 a

Tait Orea Ragditos for intormation on using the _

valibration svstem ta send test comuhands toa

radic

When using a terminai program, use the

- following settings:

M baud rate: 9600
number of data bits: §
number of stop bits: 1

parity: none

Hlow control: xon/ ot

To put the radio into compuzer-controiied test
mode, send ~ (Shift-6). wait tor a retur
prompt, then send % 1Shift-3). You can then
beain sending test comnmands 1o the radic.

4 full list of test commands is given in Table -
1. Tabie (-2 shows how to caiculate the
parameters necessary tor test command 191
If using the calibratien system to send test

PGB TN AT

P '1 T\""

commands o a radio, the parameters for
command 101 are automaticaily calculated.

Error codes
The errors vou may receive while the radio is
in test mode are:

B (C0L) An invalid command zode nas been
received.

W (02} A (valid) command code has been
received but had invalid parameters.

B 03} A (valid) command code has been
received but it cannut be processed at this
lime.

B {CO4) An error occurred Juring the

. initalisation of test mode.

{X04} Front panel test failed. [ndicates
__t_‘n_';ix a power-on front pane: test has
. fasled.

1X05} MCU internaj configuration
incorrect. Indicates that MCU's internal
configuration 1s incorrect and the radio is
in the wrong operating mode. The radio
must be switched off and on againin a
mode that allows it to be programmed.

B X086} MCU internai configuration now
programmed. [ndicates thart the micro-
processor’s internaf configuration has
now been set correctly, but the radio must
be switched oft and un again tor the
change to take effect.

W K07} MCU operating mode error.
Indicates that the microprocessor has
sowered up in a mode that provides
inadequate security tor is internal
conflguration.

B %08} Test link error. Indicates that a valid
repiv to the logon prompt nas been
received with the rest link sill connected.

Diagnastics and fault dnding | C-3



B (X231} ESN checksum error. Indicates that
the radio’s ESN checksum is incorrect.

B (X32} Database checksum error. Indicates
that the radic’s database checksum is
INCOrTECt,

M (X35} Temperature >T1 threshold:
impending turn down of transmit power.

8 {X36} Temperature >T2 threshold;
impending turn off of transmitter..

B {X37] Voltage <V1 threshold: low battery
warning.

W (X38) Voitage <¥2 threshold: impending
turn off of radic. The radio turns itself off
after indicating this ertor and so will be
unabie to respond to the reset command
character.

Fault finding charts
address the faults you are most likely to find.

if vou experience ather faults that do not
into these categories, contact vour Tait

The fault finding charts in Figures C-I to C-6 %

C- 4 | Diagnostics and fault finding
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Tacie -1; Test commarcs
Function Description CCTM code | Parameters
Signatang Sar meoam fooseng Iercs 0 None
3at maogam o send Znes 11 Mone
Sat mader 1o sand Zreamoté 12 Nene
Rezd meoam racene string fentine ous) 4 None
Tnsabee 2t signaiing el Nene
Tnable sundudibla signailing Y MNaone
T3l zubaudible signating Jecode status W7 Returns. 4 = signal not detected,
1 = signal detegied
Mute Forea Ax audic muted 20 Nane
Serce Py audio anmuted 21 Nene
Wota DEP snput 22 None
Lnmute Z5P nput 3 None
L2t 3quEy ntrol Bx audio 24 Nene
Azad #x_3USY siatus 25 Returns: O = busy nacte,
L= pusy acive
26 None
R Tx 530 MNone
31 None
SRR > 32 Mone
5 Tk z"‘-‘"\ 33 None
Hal SERN A - \}34 None
*rans Mt e mid power 135 None
SIUL G NN POWRE L ] None
- -
ANSMIL S Mk ¢ S - 36 None
Iairansmi o ncr:;'\:'a: {\ ’ . ) 137 None
Artivaia Ec:n-)my'r“mqe} ) 47 Nene
Ceactvale sconomy mioge © L, 432 Mone
Aean zatery izvel 46 Faturns: O te 265
rzrrparaiuea leval 47 Ratsrns: 0 to 255
30 Heone
=i Hene
52 Hone
23 Nene
Rresncie 5i G 255
resnclc a2 01 255
ragea 2551 lave) a3 Ratyrns: O to 255
nrecho a4 Batyrns; 910 258
%azq L2 *rrashod ot Ratums: 9 te 259
Miszz-lanaous o rmal THCAT 2GR HA Mone
& TWLrD JIS0K E Mene
72 Aeturns: 3 = natin ock,
D= nlggk
73
75
T3 Mane
3d Hene
45 Hone
36 Nene
i3 Hene
Lohnnuen on ’
pe DAL lnd 35 Hene

rext zagel

S 9% 1PN 449-51000-03
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Table C-1. Test commands icontirued)

Function Description CCTM code Parametars
Radio nfa Read radw senal number 34/131 Returns; 6 digit number
Read JSP saftware version number 132 Returns: < dignt number (hex}
Read radio software versicn numoer 96 Returns: 4 digit number
Read radio type 130 Returns: frequency bang {B-)),
channel spaging {1 or 2}
Synth Load absoiute synth frequency 101 ttHtt T rrerer R F (see Table x+1)
Load synth reference dider 102 §to 16383
Contig Sat volume pat 110 QJta 2585
Set transistor gate tias 111 010255
Set TCXC mod 112 01 255
Set YCJ mod 13 Q285
Set Tx power tevel 114 Ote 255
Set TCXO coarse frequency 113 Ot 255
Set TCXQ fine frequency 118 D0 285
Set A front and tuning W7 Ol 255
Set squelch thresnold 118 Gto 285
Set CTCSS modutation 120 19 32767
Set OCS modulaton 121 Qw0 32767
Set FF3K modulation 3122 Oto 32767
Set Salcalt modulatien 9,,%3 Oto 32767
Set TMF meauiatien ,{ Tagd 0to 32757
Set woice maduiaton £ 125 0w 32767
Eorce SCS signailing 102'3 onel \},‘!‘26 None
Forca CTCSS sigraling (620 6 h 2= 127 None
Force Secail signalig i Fa N Y None
fer 2 seconcs) \ ‘ g@
Force OTMF signalling f?éne H\,‘” 129 iN: | = start encoding,
J = stop encoding
Raad calbrateg volume seting 136 Returns: 3 to 255

C-§ | Diagnostics and fauit finding
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Tanle C-2: Calcuiating *te parameters recuired ‘or test zemmars 101

Calculating parameters for test command Exampie 1: Calcuiating titttt for an H band
101 radio

Entar the narameters in the format it T rrrrer R

F — ‘ransmit frequency IMHI)

" Trhannel spacing [MHz)
B ot represents the mansmut fequency

See Exampie 1 _ 161.028 MHz
6.25 kHz
B 7 2nd R represent channet spacing
J=5kHz - 16].325 < I0° Kz
1=625kHz 5.25 % 10° Hz
1= -
= 73764

I crerirorepresents the receive Tequency

£
See Exampie 2 Exampie 2: Caiculating rrrrerr for an B hand

M 7 indicates wnether the test commang radio
shanges the calibraticn values
0 = dg not change calibrated values recene frequency IMHz) - IF iMH2)
1 = recaiculate <alibrated values basad 2n = channe! scacing iMHz!
new reguencies 151.025 MHz - 45,1 MHz
Note: titttt and rrrrer may e up ‘o 6 digts long. N 5.25 =Hz
_ 35825 107 Hz
5,25 % 10° Hz
‘)‘
/,.s» = 26548
a0
S Note: IF Jepends ont the raaic s switching 2and.
R T
_\—“L ] _For.B. C and D banas ragios. the IFis 214
PN N S
\ Y ¢ oY B For £ G, Hana | tand radwos. e if w5 451
/ oo MHz.

M “-r J tand racias. the F 15 701 MHZ,
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Figure C-1: Fauit finding - Radic cannot te switched an
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Figure C-3: Faut finding - Mo seral cammunicznons
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Figure C-4: Fault finaing —~ Recewe fauits
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Fgure C-50 Fauit Sraing - Cannct transmit
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Servicing the radio

This chapter describes the disassembiv and A list of spares for your Tait Orca
reassembly of your Tait Orca handpertabie handpertable is shown in Table D-1. together
radio. and the servicing of seme key mechani- with the devices they are required for. These
cal and ancillary devices. These are: spares can be ordered from vour local Tait
dealer.
B PTT keypad
B speaker
B antenna connector
B channel selector switch
W voiume controf switch
B microphone
B speaker contacts
Y
M bartery contacts ’)ﬁ‘;:‘
B PTT tact switch ":‘\-{‘ b
B auxiliary flex o \\:\’\ ~
i - 3 ;’ ' et
. B e I
W RF outassembiy, N
e R N
S e
‘:3,!

5048 PN 1495100040 Servicing the adio [ D-3



Taple D-1. Spares

sor Tait Zrea handportable radics

1PN Number Detcription Device replacing”
0400550033 ‘ioluere soatrol switch Yolume contrel swrteh
Z23C00M04E Channel selector switch Channel seleciar switch
3110104380 Jolume contral knap All ‘axcl. PTT keypad)
31101044360 Channel selectar knod All {excl, PTT keypad)
303-3007100 Battery catch Battery pack
303-50087450 Belt clip Battery pack
308010573 Aux Jummy rear cover Auxiliary flex
240-02100-55 SMA cornecter Antenna connector
28200010-26 Microphone Micrephane
303-1119400 Handocriable chassis If damaged
3190120300 Main RF shieid H damaged
2320002029 ATT tact switch PTT :act switch
3860107450 Battery cantact probe Battery contacts
352400010-52 Channet valume contol nut (ME77 373 mmu Channel seiector swich
Yolume controf switch
2520001053 SMA szanector nut L/4°7 873 mmy Amenna cannector
3230001042 Tiped 'sox wasner 3.M67 1070 7 mmy Antenna csnneciar
Channe! seiactar satch
Yolume control switch
2625108700 Rattery zantact seal Baniery Zontacts
BG0201500 Micropnane gremmet/ seai Micrephone
3620108850 Zear canel seal Auxiliary flex
2623108540 Auxnlary ‘lex seal Auxtliary ‘lex

9] tAamn 23t Al texct. PTT keypadi
2520105120 “nap seal ' Al faxcy. PT7 weypad)
252-10010-53 Speaker .0.5W 1BE Fosten Speaker
3020823100 Soeaker Mounting bracket Speaker
20701021400 3peaser loth Speaxer
2539102950 Spaaker 3ghesne ring Speaker
ZPFI00 Zeont parel Complete - Black (31606625970 Dare)

3165663200 Rear panzl if 2amaged
3150663400 Front panei logo plate *# damaged
2110309900 5T keycad PTT weypad
3168512400 STT retasning plate PTT weypad
3600106000 oTT /funcnion key actuator ATT «eypad
24E5-00020:00 PA screw (M27S mm Pan Pozi] All
3450002001 Zhassis screw [M2*8 mm Pan Pon) Al
24600030400 Spasker szrew 11,875 mm Tard Speaker
22501414400 1ux flex zznnggor PCB Auxiiary flex

219-30029-50

2F OUT 3ssembly

AF cut assambly

“iste hat ot 2il 530Sl tesd o Ge repiaced #hen A ghen Jevice 1§ raplacen

D-4 Semmg the radia 5/98 [FN: 449-31000-00



Fgure D-2: Remowing the screws at the tase of the

radio

Removing the front panel from the

chassis

Unscrew the antenna and detach the batterv A o £nassis

pack. Remove the knobs by inserting a side 4

cutter tlat side down at the base of each knob e Front panel ?
{Figure D-1), making sure not te damage the ﬁ

knob labef and the switch shaft. Squeeze

lightly; the kncbs should pop off. Discard the

knobs.

Figure O-1 Remgvirg the «noDs e
//\O
o \ e /:

Note that the PTT kevpad shouid be removed
ance the front panel has been removed from
the chassis if vou wish to aveid damaging the

f : ) ‘ront panel.

|‘I ;;I R — . ‘.-!: N "‘:\ . .
. . Removing the chassis from the
I S — . 5.

| Y ,41@ ‘shield:

I, :

N \‘{; b’ Toremove the shield, place the radio on a flat
.3 7 1 - surface with the shield side facing up ‘oward
| ﬁ sy wou. Press lightly down on the shield above
the slot ¢lip detail (Figure D-4), which will
silgntiv bow the shield away from the chassis.

o snannel se-ecior “{aintain pressure and insert a biaded
e J— screwdriver fapprox. 4 mm) in the gap
netween the shieid and the chassis. Twist the
o vncD iacal screwdriver and :he shield should rise up over
the clip. Repeat this on the other side. Remove
o ‘neert sida suktters nare the microphone gremmet and put it in a sate
nlace.
Using a Torx T6 driver. remove the two screws Tou can now see the bottom surtace of the
at the base of the radio {Figure D-2). Then PCB. The basic layout of the PCB is shown in
reattach the batterv and hold the base ot the Figures 15 and 16. Reter to these diagrams tor
radio in one hand. With the other hand. puil the placement ot parts.

the chassis from the front panel using the base
of the batterv as ieverage (Figure D-3),

Atthis point vou can replace:
B he PTT kevpad ipage D-3); and
W the speaker Mpage D-3).

Servicing the radio [ D -3
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Figure D-3: Remaving the chassis fom the front parel using the Datery as leverage

o battery paci e micropnane gremmet protruding from shield

o front panel o 2N battery Nere, zently puil away from front panel

o chassis o pull radio out and away frem front panat at this pont
°shreld

Figure D-3: Removing the shiei¢ from the chasais

o shieig
o £hassis
o slot clip Jetad
o ApQiv Dressure hers

o nsert screwdrver hera, Twist
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Removing the PCB from the
chassis

Remove the knob seal, which covers the
antenna connector, channe! selector switeh

and volume control switch.

Use a Pozi 1 driver to remove the screw
through the PA shield. Remove the three nuts
for the antenna connector and knobs using an
8 mm long reach socket driver set 20 10 inch
pounds. then remove the three ribbed lock
washers. Gently lift the PCB up to the angle
shown in Figure D-3, then puil it awav from
the chassis.

ALtRis point vou can repiace:

the antenna connector (page D-8);

the channel selector switch fpage D-8);
the volume control switch (page D-8):

the microphone (page D-3);

the speaker contacts (page D-8);

the battery contacts {page D- 8) aﬂq;l\'{

Once the required devices have been‘replaé&«f.
refer o the reassembly instructions on pages
D-8to D-11. Since repiacement of the antenna
connector and/or the channel selector and
volume contsol switches requires that the PCB
must be repiaced on the chassis, the instnc-
‘1ons for replacing these is included as part of
the reassembiy instructions.

Figure $-2 Rerrguing e POB fmm the Inasss

the PTT zact switch (page D- 9),\ ‘i&

Replacing the PTT keypad

Following the disassemblv instructions,
remove the {ront panel from the chassis.

To remave the PTT kevpad, from the inside of
the front panel, gently push the five laiches
that hold the kevpad in place.

To repiace the PTT kevpad, {it the seal to the
kevpad, if necessarv. making sure nat to split
or otherwise damage it. Place the three latches
on the long edge of the kevpad into place,
then make sure the pins on the function kevs
and PTT key fit into the holes on the front
panel. Clip the kevpad into piace.

Replacing the speaker

Following the disassembly instructions,
remove the front panel from the chassis. The
speakers sits in the mounting bracket on the
m51de-ot the front panel (see Figure D-8).

[se a Ter*( head No. 3 screwdriver to remove
tbe Two screws at the base of the mounting
brackef‘ Litt the speaker and mounting
bfacker out and discard.

Insert the new speakear and mounting bracket
0 the tront panel. making sure the top edge of
:he mounting bracket goes under the lip in the
front panel LFIgure [-3). Repiace the two
strews o secure the speaker in place.

L R R LR H ) VRN ]
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Figure D-6: Bottorn surface of PCB, which is wisible when tne sheld has been removed from the chassis

o antenna connector

o channg! selector switch

o an/oH/valume contret switch

o antanna cannectgr pin placement
{5 pins}

SCeaker contact pin placement

y
3 o channel selectcr pin placement
{6 pns)

o on/off/volume control prn
placement (5 ping)

e PTT tact switcn

o PA can

@ PA screw

@ micrsphone placement

@ microphone grommet placement

|
|
|
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Figure D-7: Top surface 5f PCE, which s »isic)

19
]
L

|

| v )
| | |
i |
| i)

i /
: ! ‘ i
| J

| |

l |

; %»
) @

S 38 PN 249300000

2 only wren the PCB nas teen removed fram *he chassis

o antenna cannectar
o Znannel selectar swiich

o 2y 2fffvotume contral switch

o RF assembly placemant (277}
By
kY

N e auxiliary flax socket

S o PTT tact switch pin ciacement (4 ping)
o tattery contact pracement
e battery contact seai placement

Omwcrophone pin dacement (2 pins)
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Figure D-8: Mounting the speaker in the font panei

\ o frant panel
% \ e speaker mourding bracker

sits under this lip

o speaker meunt

Replacing the antenna connector, Replacing the battery and speaker
channel selector switch and pins

volume control switch gdﬁ'ﬁvmo the disassembly instructions,

. dlzassem le the r:fdio to the PCB [evel.
disassemble the radic to the PCB level. i}ﬁfmo‘:&-éhe PCB from the chassis.

Remove the PCB from the chassis. @\3) Whe;‘i?éplacing one of the battery or speaker
3 » Dins, replace the other pin, even if oniy one is
taulty. If available. use solder paste to replace

Following the disassembly instructions,

If any of the antenna connector, channe
selector switch or volume control sm:%' need?

1o be replaced, remove them using a vacuum- the pins.

operat?d solder station. Replace them Remove the pin with a soidering iron and
according EO g’e reassembly instructions on discard the pin. Refer :0 Figures 15 and 16 for
pages -9 to D-11. the placement of the batterv contacts and

speaker pins.

Replacing the microphene o .
Solder the replacement pin in place using a

ilowin i 3 t] . o
F[_) g [he.dlsassembl} instruc 1or.15, heavy-tip soldering iron (e.g. Weller 2PTCCS
disassernble the radio to the PCB levei. . Hoid he pin with & oa: Foli
Remove the PCB from the chaseis upl. Hold onto the pin with a pair of pliers

¢ a - : and apply large amounts of soider to the PCB,
Use a desoldering station to remove the rather than 1o the pin to avoid damaging the
microphone. Discard the microphone. pin.

“When replacing the microphone, make sure it . .
5 aligned with the marks on the PCB, since it Replacing the PTT tact switch

s polarised. Reter o Figures D-5 and D-7 for
the placement of the microphone.

Following the disassembly instructions,
disassemble the radio tc the PCB level.
Remove the PCB from the chassis.

The microghone should nat hang over the
edge of the PCB. Solder it in place using a
light-tip soldering iron (e.g. Weiler xxxxx tip).

Remove the PTT tact switch using a
desoidering station or solderwick. Note that

D-10 | Servicing the radio 398 1PN 449-51006-60



there is a lot of solder on both sides of the
board, so be sure to remove it ail.

Refer 1o Figures 15 and 16 for the placement
of the PTT tact switch.

Place the new PTT on the board and solder it
in place using & heavy-tip soldering iron (e.g.
Wweller 2PTCCS tip).

Replacing the auxiliary flex

Should vou need to replace the auxiliary flex,
you wil first need to remove the PCB from the
chassis. Following the disassembly instruc-
tions. dissassemnble the radio to the PCB level,
then remove the rear panei. as described
below.

Removing the rear panel
Refer to Figure [-§ tor the details of the rear
panel assembly.

To remove the rear pane[. either:

. . .
stide the cover forward by pushing at the;

base with vour thumbs: or 3
T

|
under the notch in he base and:gwist.

Remove the auxiliary tlex seal. Using a
calibrated pin. lift out the rigidiser from the
lower lefthand corner. Remove the rigidiser
and the seal from the chassis; they should
come out as a unit.

Replace the auxiliarv fexiFitis fauity.

Rear panel reassembly

Insert the end of the rigidiser in the slot 1n the
seal and make sure it is properiy lined up
tFigure D-9). Push the seal and rigidiser firmly
into the chassis aligning the notch in the seal
with the .ocating pin un the chassis. The
rubber mus: sit flush with the back of the
chassis or the back panel sill not sit properiy
and the battery will not fit un. Un the troat of
the chassis, use a pin o make sure e rour
notches on the seai s Figure D-0) siton the
edge ol the chassis.

50 08 PN 4493 1000-00

e,
M
insers a smail flat-bladed screwdriverpust

»

Fit the rigidiser in the chassis: vou should feel
it snap into place.

Replace the seai by tucking the two notches at
the top of the seal under the lip on the chassis
and placing it over the rigidiser. Make sure the
seal is flush with the chassis.

Siide the rear panel on from the top of the
radio (Figure [-9). Force it into place by
pressing the top edge of the cover against the
edge of a table. Make sure the gap between the
cover and the chassis is as small as possible.

Reassembling the radio

This sectian describes the reassembly of the
radic once the required units have been
serviced.

Fitting the PCE to the chassis
Put the bartery contact seal on the battery
comtacts rather than on the chassis. If vou put

‘the seal on the chassis, the contacts will
squash the seal.

\Make sitre the RF out assembly is fitted
properly (see Figure D-100.

If vou bave removed the antenna connector or
either of the switches. it themn on the PCB
{refer to Figures 15 and 16} but do not vet
solder them in place. Align them with the
heles in the chassis, and as vou lower the PCB
onio the chassis. make sure the accessary flex
orotruding from the chassis fits into the
socket on the PCB. Lower the PCB onte the
chassis. making sure it is firmly seated.

Fit the PA screw looselv in place. Align the
switches so thev are centered, referring 10
Figures 15 and 16 tor piacement. Figure D-11
shows the reassembly of the antenna and
switches. Replace the washers. making sure
the cone taces up. Replace the nuts, making
sure they are threaded correctly before using
an 3 mm long reach socket driver set to 10
inch pounds. The nuts tor the two switches
are pack 1oen ngnten the 2A screw using a
Pozt 1 driver set to 2icn pounds.

Servicing the radic | D11



Figure 8-3: Rear panel assembly

o auxihiary flex connector PC3

o ngidiser

o and of auxiliary “ex connectar protruding
througn rigiaiser

o make sure ngidiser 3nd auxiiary

Aax are firmly seated in chassis
here

o auxiliary flex seal
o chassis
o replace rear panet

Using a heavy-tip soldering iron (e.g. Weller , switchesthrough the holes. Gently ease the
2PTCCS tip), solder the antenna connectox, '?kﬁ‘gadio into the front panel until the edge of the
and two switches in place. if reguired, rakin chassis.i¥ flush with the edge of the front

. Ek o . .
care not to damage the surroundin, i‘?mpm' ~ panél. while making sure that the sealisnt
nents. N N "= binched. Repiace the rwa screws at the base of

:he radio using a 3 inch pounds Torx head

Replace the knob seal over the antenna .
: screwdriver.

connector and the two switches.
Replace the two knobs with new knobs, Make

Fitting the shield to the chassis sure there is no gap berween the base of each
Replace the microphone grommet over the knob and the knob label by firmlv pressing
microphone.

Repiace the shield from the top of the radio, Figure D-10: RF cut assemoly

ensuring that the two pins on the chassis go
into the two holes at the top of the shield.

Shouid the seal need replacing, place the new
seal so that the notch ar the top of the chassis
ibenind :he channel selector switch) matches
that on the seal.

Rur vour finger sround the seal to ensure that

it tits properiv inte the seal retaining well.

Fitting the front panef to the chassis
Place the radio into the front panel top first,
inserting the antenna connector and knob
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the top of each knob against a firm surtace.
Choose a surface that wiil not damage the top

of the knob.
L
v)):,-\g\‘x
TR >
Figure D-11: Assempiy of me switches 6 e
.:?f"g‘% i ——

o kngo seal \}x E =5 ol
e SMA connector nut 17477373 / - 9@ @ @
Mo L

m} j 3’
e cranmael/volume zontrol nut o"é%“\ °©§ @
IM6*7.973 mm) y ;

mmj

e antenna cannector

G ~channel seieclor SWicn
o on/ ot uoume control switch
o indicater Jipg

o Znassis

@ shield

o riobed lock wasner 16710707 1; ‘ L o[g,
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Downloading radio software

The <thingee> program can be used to
downioad radio software from vour PCtoa
Tait Orca series radio.

The <thingee> requires:

B a0 IBM compatible PC with an 80386
microprocessor (or better):

MS-DOS verston 5.0 or higher:
2 MBof RAM,

a VGA colour graphics display;

3 hard disk drive with 2 MB {how
much??| tree space;

a single 3.5 inch floppy disk drive (144
MB capacitv); and

B 2 MMcrosoft or compatible mouse and
driver 1if vou wish to use the prografm,

with 2 mouse). i, 3

A >
The <thingee> cannot be used to dewnlogé

sortware 0 Talt T2000 or T3000 ser%es’radms‘.

Installing the software

The <thingee> cannot be run directly from the
distribution disk, and so must be installed on
vour hard disk.

Insert the suppiied disk in the floppy drive
and at the DOS prompt, tvpe a:install (if the
disk is in drive A) or brinstail (if the disk isin
drive B). Press Enter. The installaton
program will guide you through the instaila-
tion process. Read the information presented
on the screen carefuily. After installing the
software, place the origmat distribution disk
in a safe place.

Drive and path options

You wiil be asked to enter the drive and path
10 which vou want the software mstailed, tf
vul -Jo not change the Jefault directory, then
the files will be placed in the “ORCA' XXX

~ AR AN L31000-)

b3

LTk

ol

direczory on the target drive. [t is highiy
recommended vou use the defauit directory
setting, especially if you have already installed
or intend to install other Tait programming
and support software packages.

Installing a mouse

To use this program with a mouse. your
mouse driver software must be loaded,
Usually a cornmand such as
c:\«<pathname>\mouse.exe can be added to
vour AUTOESEC.BAT file to load the mouse
driver automaticaily when vour computer
starts up. See the instruction manual for vour
rmouse saftware for more details.

.
If amouse is connected to a serial port on vour

2 i
“Computer. vou must have a second serial port

available 1o connect to the radio vou wish to
read orprogram. You can select which serial
poeris used to communicate with the radio in

~the Setup Communications window (Setup

menuy,

Setting up a program item (Windows 3.x}
or shortcut (Windows 95)

[f vou svish to setup a Windows 3.x program
itern or Windows 95 shortcur for easier access
t0 the <thingee> see pages 5 to 6 of the Lsers
Munaal: Caltbration Svstem for Tuut Orea
Radiss. which is supplied as part of the service
kix.

Connecting a radio

The service kit contains the leads necessary for
connecting the radie to be programmed to
vour PC. Your radio should be turned off
pefore vou connect it to the computer.

Connect the radio as foilows,

B For mobile radios. connect the program-
ming cabie to the radio using the
relepnune-sivie piug and to the compu-
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ter's serial port using the serial connector.  item, vou can start the <thingee> by double-

The programming lead 1s not required. clicking cn the program item.
B For handportable radios, connect the In Windows 95, choose Start from the

programming cable to the programming taskbar. Choese Run and type

lead, then connect the accessory ¢:\<pathname>\orcaxxxx, then press Enter. If

connector to the radio and the seriai vou nave set up a shortcut, you can start the

connector {0 the computer’s serial port. <thingee> by double-clicking on the shorteut.
The serial connector is 25-pin; if your When vou first start the <thingee> a window
computer has a 9-pin serial port, vou will need  will appear showing the version number of
an adaptor cable. This is available from vour the software in the middle of the screen and
PC dealer. four menus along the top. The menus are:
Once connected, the radio must be turned on M use Radio to Download or Upload radio
before it can be programmed, The battery software;

shouid be fullv charged or a DC service

adaptor used to ensure that the radio does not
turn itself off during the programming B use Help to get general help: and
session.

B use Setup to change program properties;

B use Quit to exit the program.

Using the <thingee> Select the kevwords by clicking on them with
themause. or by holding the Alt key and
A i .
gressingihe underlined letter (far example: F

. fonFile).

%wf*;\,) f 3 _

4 allfimctions can be selected from the

the directory the <thingee whatever m,al % .
called> was installed in, vpe orcaxxxx, thew - Keyboard with the keystrokes outlined in
W  Table xx.

press Enter. * L

The <thingee> can be run from DOS, from
Windows 3.x or from Windows 35.

To stars the <thingee> from DOS. changy

Whenever vou finish working in a window,
vou will retura to this main window. From the
main window, vou can exit the <thingee> and
return to the DOS prompt or Windows.

To start the <thingee> from Windows 3.x. in
Program Manager, choose Run from the File
menu. Tvpe ex\<pathname>\orcazo, then
press Enter. [fvou have setup a program

Taoie ©-1. Navigating through he <thingee> using xeysirokes

Key Function Key Function
7l Znhne nelp far the current f2ld. Pressing e Rgnt arow  Move 10 the nght along the menu items i the
F1 key again 3ccesses general nelp. menu bar.
=z Refresh e AISC1ay. Left arrow  Move 1o the left along the menu tems in the
Al Zgiect ha aindcw mmenu Dar The Alt key can e Zar
Sa sedin camunclicn with 3 hot key 1the ins Toggie -nsert/ overtype made. The defaalt s
sndesiingq lettar or numbert 1 select a nsernt.
seecific menu o7 sreen cem. For axamge =l Caiste znaracter rgnt
crassing At F 3 5nings up he “Save File’ _ ]
A ) - +
andow Backspace  Tatete cnaracter eft.
- Zad adit and -
g arew 3ol 2 samical st up o move verteady ma g 5 Sndt 2dit 3nd validate new value.
cCC-ul menu £5e 20%e 3 mMndow
Sown 2w Sl 3 vertical st down S mave vartically 2 Tab “owe 10 next.
3 Papup menu ShRTac Moue 'S Trevious,
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Online help

Frgure £-1; Setup Cormrmunicatons ymndcw

Pressing the F1 kev dispiays online
help specific 1o the screen open

when the ey is pressed.Pressing
the F1 kev again dispiavs generai
help.

Setting up your system

. Baud Rate:
2600 beud.

The options in the Setup menu

allow vou to change certain
sellIngs 1o suit your compuler
setup and operation. Taese are:

M :he COM port to which the radio is
attached;

B :he baud rate used to communicate with
the radieo;

B he default directorv used for
downloading and uploading data fites:
and

B he radio memory size.

Changing COM port settings and baud .
rate i
Select Communications from :héSetup
menu and the Setup Communications

window will appear,
finsert setup communications window]

COM Port shows the COM port that is used
for communicating with the radio. [f vou have
amouse on COML, the program wiil
automaticaliv detect 1t and assign the radio to
COM2. Tf vou wish to attach the radio to
anuiher port, choose the desired port in this
screen.

125k baud serial card and device driver
installed on vour computer, a 125k option
will apoear. Select 125k to maximise the rate
of communication.

Changing the defauit path and <fash???7>

Select Preferences tTom the Setup menu and
the Setup Preferences window will appear.

finsert setup preferences window!

Bata File Path shows the defauit directorv on

your hard drive that will be used for storing

radic data files. If vou wish to use another
directorv. enter the fuii path in Data File
Path.

Mersiory Size shows the amoun: of memory
used un radio - can it be automatically set
depending on binary fiie size???

Downloading radio software

Chogse Download trom the Radio menu and
:he Downioad Radio Software window will
;ippe:}r:

[insert download window!

Figure §-2; Satup Prefarerces winoow

Baud Rate shows the

rate at which data wiil

Help

[ Swreeee |

be vopied 1o ot from a | I
radiv. The maxtmum
baud rate for a standard

PC iy 9600 baud and

£0s 15 ke the oniv
aution that will appear @1 Meg
under Baud Rate. T IO Heg

[{oweveraf vou have a ;

i W B C: ORCAMANUAL SN FIRMHAREPROG™ 248358

Flash ————

FENTREAN

34 3-2 0000
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Figura £-2: Downlcag Radio Scfiware window

Download Radio Software

Directory shows the default directorv. You
can change the default directory by selecting
Preferences from the Setup menu.

You can either specifv the name of the file vou
want (o open {in the Filename box} or search
for the file by selecting Browse.

When vou select Browse, the Browse File
windew appears.

The Drives list shows all the drives associated
with vour computer.

The Directories iist shows all the directories
immadiately available on the selected drive.
When vou seiect a directory, the next level of
directories appears. The ore"ious level of

.. svmbol.

directones is indicated by

The Files iist shows all files in the current
directorv with the properues shown in the
File Name box. You can search fot tiles using

Fgurz 2-4: Browse File window

the DOS wildeards "' and 7", Select the file
vou wish to open by clicking an the filename
displaved in the Files list. or use Tab to select
the file name and then press Enter. Select OK
to select the file and return to the Download
Radio Software window.

In the Download Radio Saftware window.
select Download to begin the download
process, A window wiil appear instructing you
to ensure that the radio is turnied on and
qggneﬁid to the computer. "When vou are

_ suge that this is 5o, select Start, and the

*. programwill begin stuffing software into the

radio:

" [what message when finished? does radio
needed ro be restarted?|

Uploading radio software

lin here now because | have to do help for it}

[ e ]
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Choose Upload from the Radio menu and the
Upload Radio Software window will appear:

linsert Upload window]

Directory shows the default directory. You
can change the default directory by selecting
Preferences {rom the Setup menu.

1f the directory shown in Directory is the one
vou wish to copy the radio software to, vou
can specify the file name in the Filename box.
If vou wish to save the file in another
directory, select Browse.

When vou seiect Browse, the Browse File
window appears.

The Drives .ist shows ail the drives associated
with vour compurer,

The Directories list shows all the directories
inmediately availabie on the selected drive.

When vou seiect a directory, the next .evel of =

direczonies appears. The previous level of

e
directeries 1s indicated by the . svmbol. -,,,‘\;%
The Files list shows ail files in the CUTI‘ﬁn@N \);" '
directory with the properties showr m.‘ha R _iJ‘
File Name box. Enter the name _\.'ou_'.vis'h (RN
save the file under in the File Name hox, thed

select OK to return to the Upload Radio

Software window.

T

"o

-l
e
7

{n the Upload Radio Software window.
select Upload to begin the upioad process. A
window wiil appear instructing vou to ensure
that the radio is turned on and connected to
the computer. When vou are sure that this is
50, select Start, and the program will begin
sucking software from the radio.

[what message when tinished?|

Quitting the program

The Quit menu atlows vou ro exit the
programming svsiem. A window wiil appear
asking whether vou wish o quit. Click on Yes
o oress Enter to rerurn to the DOY prompt or
VOUT operaling svsiem.

~e TR PR )
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Battery packs and chargers

Three battery packs are availabie for Tait Orea
handportables. The battery packs are not
serviceable. Intormation on their construction
and expecred lite are provided below.

Three chargers are available for Tait Orca
handperiables:

W deskiop fast charger;
B Jeskrop trickle charger: and
B muiti-charger.

The trickle charger does not have a discharge
hutten. but is otherwise identical in appear-
ance to the fast charger. The muiti-charger is
made up of six fast chargers, and charging
instructions for the tast charger also appiv (o
the multi-charger,

Note that the mickie charger should not be, *,

5

used for NiMH batrerv packs as they canake S
up 0 24 hours to charge fullv and the averail”

erime of the battery mav be reduced, NiMH
battery pucks should be charged using a rast
charger,

Repair of shargers 1s Jdmited o repiacement of
the foilowing parts:

Tac'a F-1. Scares =r

M spring contacts;
B Skt DCjack; and
W charge/discharge tact switch.

Reler to the repair information provided
below for the fast charger; this information
also applies to repair of the muiti-charger and
the trickle charger.

The contents of the Tait Orca charger spares
kit (IPN OPA-5P-202) are shown in Table F-1.
Parts for 10 chargers are supplied in the kit.

Battery packs

The barterv packs available for Tait Orca

‘ 5
handportables are:
S,

# n

‘WP Standard NiCd battery pack (1100 mAh);

h) .
W Heavy dutv NiCd battery pack (1500
*.“mAah); and

n High capacitv NiMH batterv pack (1850

mah).

The battery casing is made of Makroblend
and is uitrasonically welded. The casing is

[El iPN Number Description Chargers required for
Jrca tnargses
Soring 2r1act prooe All
SRt 042 rack B
Tact switen Desktep fast charger

AN PN 30 T

Chargs Jiscnargs outton

sharger -gnt aipe

Trzkde margar nianking label

*uitcharger
Cesktop fast charger
Muiticharger
Deskton fast charger
Multrcharger

Zharger op All
Tharzer 2ase Ail
Inargsr Tgd iaoe All

nargar Steker Al

Supnar Trarzer ot Al

Deskioo nckle charper

Bartery packs and chargers [ D -3



constructed with a planar, near field weld (<3
mm) using interference weld.

Battery life

Battery life is outlined in Table F-2. These are
tvpical figures only, based on a UHF radio
using a standard NiCd battery pack with
medium economy cycling enabled.

Extending battery life

Battery life can be extended by activating
economy mode. During economy mode, the
radio cycles between the normal receive state
and a standby state in which some of the
radio’s circuitrv is swirched off or placed on
standby mode,

Tabie F-3 shows typical drain razes for

eccnemy mode. Economy mode is pro-
grammed in the Power Save Features screen
of the Programming Svstem for Taut Orea
Conventional Radios ot the Programming
Svsiem jor Tait Orca Trunked Radios.

Preserving battery life

e . I
W Condition the battery weekly usingthey

Tait Orca fast charger.

W Avoid storing the battery for extended
periods without tirst fully recharging it.
For best results, store the battery
detached from the radio.

B Avoid repeatedly recharging the batterv
when it has only had a small amount of
use.

M Tumm the radio off when it is unattended
for long periods.

ke
e \333
LT N

M Use only a Tait-recommended charger.

B Maintain an ambient temperature of
between 5°C and 40°C during recharging.
Optimum battery performance will be
obtained between 15°C and 25°C.

M Do not allow the battery pack contacts to
become short-circuited.

Disposing of used nickelcadmium
batteries

NiCd batteries contain a small amount of the
metal cadmium, which can produce poten-
tially toxic waste if not disposed of properiyv.
When no longer in use, contact your Tait
dealer for recycling details.

Desktop fast charger

Exciting intro bit written by Ed

el

-
Py
P

)

Qperation

Tapie F-2: Typical battery iife for a UHF radio with medium eczanomy cycfing enabled.

Duty cycle RF power Battery life {hours)
1100 mah NiCd 150G mAnh NiCd 1850 mah NiMH
T:E.20 Tow il watl) 25 14 ib
I.8 a0 High i wattsl 3 108 13
10/10: 80 Low 11 watt) 7 55 11
W0 EG Hign {4 wans) +3 5.3 3
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Tatle F-2: Typicat 2rain rates Moda Supply voltage {V] l Curremt {mA}
or a UHF racio

-

Stantky ing auaiot

Ecsnomy mode (low duty soie) 725 23
Zooncmy made 'medium Suty cyclel 725 1%
Econcmy ade TIgN Cuty oycie) 725 g

battery is tco hot or too cold, the indicator
will remain amber until the batterv tempera-
wre is within the safe range for recharging

Charging the battery using the fast (57C 10 40°C).
charger Charge times are:

he fast charger wil the battery when - ..
The M char_er will charge the arer B uptol1/2 hours for the standard Nicd
the radio is on, but the battery will charge battery:
faster if the radio is turned off. The bartery v
can be recharged attached to the radio orasa M up to 2 hours for the heavy duty Nild
separate unir. battery; and
Insert the barterv,/radio inta the charger. The || up to 2 1/2 hours for the NiMH batterv.

indicator will glow amber for three seconds.
then red. If the indicator does not glow red,
make sure the batterv/radio is seated properig.,

and the charger is properiy plugged in. If lbe ‘

OﬂCE’lhe battery is fully charged, the indicator
| manae from red to green. Leaving the

bauerv in the charger once it is fullv charged
i does not damage the | batterv.

Fegure 7-1: Circunt ciagram of the Tar Otca deswiop fast orarger.

pricIPa

a4
LEDL Y
ac ¥
A L
Lmw VN = 1218 YDE from “352:042
T oiug pack 112 ¥RC 2 1 A
— - Drooout wotage = 11,5 ¢
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Fast charger indicators
Fast charger indicators are described in Table
10.

Tabie iQ: Fast charger ndicators

indicator Meaning

steady red Dattery cnarging

steady Zreen hatery charged

cnarge suspended until battery
remperamura s within Cofrect range

steady amber

Aashuing red sattery not seated proosrty 0 the
znarger. zntacts dirty or battery
fguity

Sasming green ~attery neng discharged

fasning ameer Dattery 2w ORTTUm capacty

Conditioning the battery with the fast
charger

For best performance, the battery should be
conditioned weekly using the fast charger.
Conditioning the batterv takes about eigh

n Yy
nours, depending on how much use it hasia%?
o

had. %

To condition the battery, turn off the radio. ",
insert the batterv/radic into the fast charger
then press the discharge burton until the
indicator flashes green. The indicator will
flash green while the batterv is being
discharged. Once the battery is discharged, it
will charge normally.

Conditioning/analysing the battery with
the fast charger

Conditioning/analysing the battery with the
fast charger will put the batterv through a
number of conditioning cycles and will check
the battery's capacity on the last evele.

To condition/analvse the battery, turn off the
radio. Press and hold the discharge button
whiie inserting the battery/radio. Continue
koiding the discharge sutton: the indicator
will glow amber for three seconds. and then
wiil flash green. When the indicator tlashes
green, release the discharge button.

D-§ | Bartery packs and chargers
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The condition/analyse cvcle will take
approximately 16 hours.

Cnce charged, the charger’s indicator will
glow green if the battery is in good condition.
The indicator will flash amber if the battery is
below its optimum capacity: consuit your Tait
dealer.

Repairing the fast charger
The assembly of the fast charger is shown in
Figure F-2.

Depress the reiease tab in the base of the
charger using the enc of a flat-bladed
screwdriver. Holding the lever in, gently pull
the bedy away from the base, taking care not
to break the notches that hold the front of the
base to the body of the charger. Lift out the
PCB.

repair/fault-finding info
\._9?; \a

-
-

5 7 . L
Repair battery contacts, tact switch, DC jack if
necessary,

B spring contacts;
M Skt DCjack: and

M charge/discharge tact switch.

Reassembling the charger
Refer to Figure F-2.

Hoid the body of the charger upside down and
insert the charge/discharge button and the
light pipe; both parts self-orient. Place the
PCB so it rests on the location pins. Attach the
base at the front edge. and clip it in place.

Desktop trickle charger

The Tait Orca desktop trickle charger can
charge a standard or heavy duty NiCd barttery
overnight. It is designed to provide approxi-
mately 1450 mAh of charge in a 16 hour
period. Thus both 1100 mAh or 1500 mah
\iCd batteries can be charged. Simple

5/98 1PN: 149-51000-00



Fgure F-2. Assemtly of the ceskiop fast narger

protection of the radio is provided in the form
of an open circuit voitage limit as we:l as short
circuit protection.

Figure F-3 shows the schematic diagram for
the trickle charger. Figure F-4 shows the
charger current profile,

Cperation

When the battery voltage is above approi-
mateiv 8 V the charge current is inverse:y
sraporuonai to the barterv voltage. This
characteristic is preduced by QL00, 2101 and
13102, The charge current is determined v
the current through RI04, which is set by
(3102, its emitter resistors and the reference
voitage. The siope of the curve is determined
by (2301 and R106. The reference voitaze :s
Zener diode D 1uG.,

oruvided by an 3.2 %

When the battery voitage is below approxi-
maten 3V the chiurge current is proporiunal

RTEL NIRRT EATRVI

o ~narger base

e raigase tab

o PCB

O:oc o

e “harger top

o cnarges tischarge outton

o t srarga, discnarge zutcn here

o int pipe
om light pipe here
ES

e

to the bartery voltage. This is accompiished by
using 3103 to change the reference voitage in
proportion to the batterv voltage. This
changes the current through R104, which
changes the charge current as desired.

R111 in conjunction with Q101, limits the
maximum voitage available from the trickle
charger to less than 10.53 V so that the radie
can not be damaged if the battery goes open
cireuit. If the battery should go short circuit
then Q102 is held off bv Q103 and thus Q100
is off and there is negligible charge current.

On startup, the charger is in a state verv
simtlar o what happens when the charger
auiput is shorred, When power is applied, Vin
starts ©o rise and the emitter voltage of Q103
rises. However, the base ot Q103 is still at zero
wolts. s0 Q103 starts to turn on. When Q103 is
an. it wiil maintain G102 off and hence Q100
wiit also stav off. Thus when Vin has nisen 10

Battery packs and ckargers | D-7



Figure -3 Circuat ziagram of the Tait Orea deskicp

Ll

trickle charger.
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its final value. the circuitis in an off sta 53
giving negligible output voltage aud‘tﬁ‘érges
et

\y}

In order to activate the circuit, a minimum
voltage of approximately 2.6 V (a bartery)
must be connected to the circuit to charge
€101 and turm Q103 off. thus turning on the
charger.

current.

S

The LED is on whenever there is sufficient
charge current. [ts brightness is proportional
to the charge current profile. and its wrn on
and turn off thresholds are determined by
R105. Thus the LED is on under normai
charging, dims when the battery approaches
fuil charge and is off under fault/no charge
conditions.

Charging the battery using the trickle
charger

The trickie charger is not recommended for
NiMH battery packs as thev can take up ro 24
hours to charge fuily and the overall lifetime

D - 8 | Battery packs and chargers

%xwﬁ
charger instead.

e

VIN = 12-18 vOC ‘rom TS520X2
plug pack (12 ¥CC 3 1 A}
Dropout voltage = 11.5 ¥

"
Battery mav be reduced. Use a fast
i d

o
. 27 The battery can be recharged artached to the

radio or as a separate unit. To charge the
batterv pack using the trickle charger, make
sure the radio is turned off. Insert the batterv/
tadio into the charger. Make sure the
indicator on the charger glows red. If the
indicator does not glow red. make sure the
batterv/radio is seated properly and the
charger is properly plugged in. The indicator
will remain red until the radio is removed
trom the charger.

The battery will be fullv charged in about 16
hours. Leave the battery in the charger unul it
is next needed; however, leaving the battery in
the charger for longer than 24 hours is not
recommended.

Repairing the trickle charger

For instructions on repairing the trickle
charger, refer to those for repairing the
desktop fast charger.

5/98 IPN: 148510001}



Chiarge vurrent {imAj

Sattary voitage A

Figure F-d: Tait Oroz ceskiep tnckle cnarger current
charge orofie

Muiti-charger

The muiti-charger ts made up ot six desktop
fast chargers. The PCB has an additionai diode

(see Figure F-57, and a tab has been added to |

the release clip ar the base of the charger.

Shouid one of the charger untts be taultfmu E

can repair it according to the ms:ructmnsfo

the deskiop fasi charger or remaceﬁ.hefaulr‘.
unit with a fast charﬁer unit to whickrthe *.°

dinde (IN4001 o1 \lmllar.’f’,’) has been added.

To remove a faulty charger from the muiti-
charger:

B Undo the screws at the base of the radio (x
10) using a Pozi 1 driver.

B Do not pull the top off the charger using
the housing of the individuai chargers.
Instead. from the side of the charger, iift
the top up and gentiy toid back.

B Remove the tab from the refease clip of
the taulty charger.
B Depress the release tab using the end of a

flat-bladed screwdriver,

B Ceatls pull the bady away :mom the mase,

B Desoider wires™

OIS IEN R 1N-00

i

B Repair the board or replace it with a new
one to which the required diode has been
added.

M  Pass the wires through the bottom siit of
the base of the charger.

B Solder the red wire to the positive
terminal on the PCB and the black wire to
the negative terminal on the PCB.

B Place the multi-charger unit on its side
and make sure the charge/discharge
button, the light pipe and the PCB are
seated properly.

B Attach the base of the charger at the front
edge and clip it in place.

B Replace the tab firmly between the release
cilp and the charger.

B Close up the multi-charger, replacing the
10 screws using a Pozi 1 driver.

-
. -

"f‘ f-'igure F-3. Placement of the dicae or mulii<rarger
PC3s

Battery packs and chargers | D -9



Operation
The operation of the multi-charger is the same
as that of the desktop fast charger.

D - 10 | Battery packs and chargers S/08 [PN: 449-51000-00
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Interfacing non-Tait accessories

Twu tvpes of accessory connectors are
available for Tait Orca handportables:

standard Tait Orca accessory connector;
and

‘.

5 mm accessory adaptor.

Tait Orea accessory connector
The Tart Orca handportable has a versatile
accessory interface for connecting external
accessories, such as speaker microphones,
nandsets and modems. An accessory kit {IPN
Q0OPA-35P-xxx) is available for connecting
such accessories, and it contains:

aceessory connecter PCB (IPN 220-01413-

N2

accessory connector tock (IPN 303-20058%. o

DIVH -~ 3 B

s S

lock retaining ring (IPN 303-20061-%0);

N
accessorv connector heusing (TPN308-
01053-00);

screw M2'5 mm Pan Pozi (IPN 345-
0a020-60);

bush M2 (PN 354-010-44-00%

probe batt/RE (IPN 356-01070-00(TBD):
probe accessery % 15 (IPN 356-01072-00):;
clamp (1PN 337-01049-00):

3 mm. 3.3 mm and 4.4 mm grommets
PN 360-02007-00); and

Jeneric accessory connector seal (1PN
302-31093-001.

Tabie G-1 shows the signais availabie at the
aucessory conpecior. 4 circuit diagram ot the

ACCessOry connector 1s shown in Figure G-1,
and the signats are described below.

[ETRES

[EREEME VY]

e

e

Signals

E— . .
trom the MICIoProcessar and carries

RX-DET-AF: The RX-DET-AF line carries
unprocessed receive audio from the
output of the detector IC.

MOD-AUDIO: The MOD-AUDIC line is
used during calibration to set up the
modulation balance and by some
accessortes, such as modems.

+7.3V-ACC: The +7.5V-ACC line supplies
+7.5 V o accessories.

RXD: The RXD line carries data from the
accessory connector to the controller
during tasks such as radio programming
and caiibration.

TAD: The TXD line is a digital data line

synchronous data from the controtler to

-tHe accessery connector during tasks such

as radio programming and calibration.

SENSE-0/SENSE-1: SENSE-Y and SENSE-

1 lines are used to detect accessories.

SENSE-0 15 used to turn off the radio’s
internal speaker. To turn off the internal
speaker, tie SENSE-0 to GND. The
external speaker outputs are alwavs
aACTve.

SENSE-1 is used to put the radio in VOX
mode when an external voice-operated
switeh is used to control EXT-PTT (e g. in
a hands-free vehicle kit). To de this, tie
SENSE-1(pin 14) to GND. If the radio is
being used in VOX mode on a conven-
ttonal channel, then EXT-PTT will only be
sensed when it is not busv. [f the radio is
being used on a rrunking network, then
EXT-PTT will onlv be sensed wheniris on
a vaiid traffic channel. A trunking call
must be initiated by an internal kev on
the radio.

Interfacing non-Tait accessories { G -3



Table G-1: Accessory connector signat descripticns

Signal Deascription Type Signai level Output Tt
impedance | impedance
fewment
RX-DET-AF Unamuted recenve audio Analog audio 53-225 mv 22K -
1.15-1.6 YDC
MOD-ASDIO Moduiatar input Anaiog audio 4.3 ‘\FD° 2.4%0C - 47064
*-7¥5-ACT ACCRSSOry power oC supply 7.0 nominal 20 mA (max} -
RXD Sanal recene data CMOS high =
low = 1
%D Serral transmi data CMOS high = 9 1 MA {max) -
low = 1
SENSED Actessory sense CMOS high =1 1 mA (max} -
linternal speakar disadle! iow = 0
SENSE-: AcCCassory sense CMCS high =1 ! mA (max) -
{VCX mode} ow =10
EXT-HIC External micraphone input Analog audio 11 mvx itypical) - 1 kL2
EXTPTT External pusn-totalk mput Anacg DC 3RV PTT =0V - 27 k02
EXT-SPKR Zatarnal speaker differential Anaicg audic 2 Vm Aitterential [ Ta drve 1662 -
utput g \ differentiatly
ZXT-SPKR External sceaker differantial Analog audio {; P 5.5V cifferenual ) To drive 160Q
Jutput 55:\\%5 . differentially
RE ACCessary antenna Radngins: cy _'?;Ti:.E W imax) 5541 -
canneclion h ‘§> -
MR
s

“Dependent an battery charge level.

M EXT MIC. ™7

Connecting 2 microphone to EXT-MIC
automatically turns off the radio’s
internal microphone.

EXT PTT: The EXT PTT is an analogue
signal from the accessory interface to the
control area and indicates an external
request for PTT and external function
buttons.

EXT-SPKR +/-: The EXT-SPKR +/- line
can be used to drive an external speaket.
Neither terminal should be grounded/
earthed as O/P is differential

GND: The GND pin is the ground point
at the accessory ccnnector

RF: This pin provides a connection tor
accessories requiring RF, such as speaker

G - 4 | Interfacing non-Tait accessofies

microphones. When an RF accessory is
connected, the main antenna is switched
nut.

Accessory power

The 7V5-ACC supply is limited to 20 mA
maximum. The output voltage itself wiil
change depending on the battery voltage level,
and there will be some voltage differentiai
berween the battery voltage and 7V5-ACC,
depending on the cusrent drawn by the
accessory.

Accessory function buttons

Two external function buttons are availabie,
BUTTON-1 and BUTTON-2.

The sensing of the externai function buttens is
determined by a voitage divider on EXT-PTT.

5/ 98 1PN 443-51000-00



This consists of a 27 kQ pull up 10 3 V inside
the radio and a pull down resistor on the
accessorv PCB. The resistor puli downs for
BUTTON-1 and BUTTON-2 are as foilows:

B PTT funcrion: resistor pull down 002,
voltage level on EXT-PTT OV,

B BUTTON-1 funciion: resistor pull down
12 k42, voltage level on EXT-PTT
1.5V;

B BUTTON-2 function: resistor puil down
27 k2. voliage level on EXT-PTT

23V

These resistors are already soidered onta the
accessory PCB.

Figure G-1:

CPRING PRDBE

Connecting an accessory

First determine whether vour accessory is
compatible with the accessorv cannector by
referring to Table G-1. If it is comparibte,
determine which pads on the accessory PCB
vou will need to solder to by referring to
Figure G-1.

Short link 11f it is necessary to tum off the
radio’s internal speaker. Then carefullv follow
the mechanical assembly procedure cutlined
below.

Mechanical assembly procedure
Figure G-2 shows an assembiy drawing of the
accessory connector. The order of assembly is

as follows.

B Fit the lock to the accessory housing.

&
Crezuit Biagram of the Tait Orca accessary c:r:.gectsa PCB for handperiacie 7adios.

PRING FRTEE

3
IPENG FOOSE

speuns; FerhE _

12N B SE

SPRING PROBE _

it
SFRING PROBE _

mIA L LHTA
& &
(oR1B L LKIS
¥ k=4
SPRING PRCBE _ MG
i =3
IPOING PRCBE _ .
SPOING FACEE _ caRT
* a1k JUTTGN.|
z o
a0 AUTTIN.2
{FEING PRCBE _ LATIPKR
spRiNG PRcEE TR
3PRING PPCAE _
SPRING PROBE
SFRING PR7BE _
SPRING POSE _ RF s _
T T .CPAD

2 3§ PN 3305100000
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B Fit the retainer ring so that it holds the SENSE-0 to GND, telling the radio to turn the
lock firmiy to the housing. speaker off. SPFEAKER+ and SPEARER- must

not short to GND or any uther signal.
B Thread the cable from your accessory ‘ s

a \ ing 1
through the accesser? housing making Procedure

;l;;:cl:lfg_es through in the proper W Determine the compatibility/suitability
of vour headset.

W Slide a grommet of appropriate size onte
the cable and pull firmly so the cable and
grommet fit in place. B Fit the retainer ring so that it holds the

lock firmiv to the housing.

Fit the lock to the accessorv housing.

W Strip and tin the accessery signal wites,
Thread the cable from the headset

B Solder the accessory wires to the correct .
’ through the accessory connector housing.

pads un the PCB.

: . Slide a grommet of the appropriate size to
B Crimp the cable at an appropriate " = pprop

. . . the cable.
distance along the cable, approximately in
tine with the edge of the PCB. B Strip and tin the headset wires.
B Use narrow-nose pliers to pull out the B Solder the headset wires onto the correct
appropriate plugs in the seal and fit it pads on the accessory connector PCB.

onto the PCB. e
W Crimp the cable at an appropriate

Y . Lo
{_»distance alang the cable. approximately in
n

*, line with the edge ot the PCB.

W it the srommet and PCB/seal into the
housing and secure it with the supplied Yoy

SCTEW. Ll X . . .
i, 3 E- narrow-nose pliers to pull out the

. . \)‘1 .- appropriate plugs in the seal and fit
Connecting a headset usung%y "™ onto the PCB.

-

- R
Tait Orca accessory connector - ‘ _
, . , , Fit the gremmet and PCB/seal into the
The headset must meet the following basic T o y
. housing and secure it with the suppiied
specifications: b .
; serew,
B pesker impedance: 3262 (16£2 min)
B speaker power: 1/4 W (min) Colnnecting a modem using the
‘ ™ Tait Orca accessory connector
W microphone: electres. approximately 1 .
: A data modem can be connected to vour Tait
kQ2 . -
Orca handportable to provide a wireless data
B PTT: swirch not in line with microphone. link.
Ifvour headset has a PTT in line with the The MOD-AUDIO and RX-DET-AF signais
microphione. if can be connected with the 7.3 provide direct connection points.

mm accessorv adaptor. See pages 39 to 60 for
mere intormation. Connecting the modem output

The output of the modem is connected to the
\{OD-AUDIO input. This connection must be

AU caupied ur the radiv wiil not perform

To connect a headset to vour Tait Orca
handportable. the connections shown in Table

G-2 must be made:
correctly,

To turn the radio speaker off and only have

oL s o The modem’s output signal must be within
the headset speaker un, short link 1. This ties -

the envelope shown in Figure G-3. {fthe
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Figura G-2:
Astemnily
Ziagram ¢t the
accessary

soneecicr

p

z

Ea'
2

1Y i
3 |

f

PN
- w1

o }f! ‘5) ? .
. . . s T . .
modem output is not directly suitable, youd,, 3 kev'up, and so no data can be sent during this

i

must provide tiltering to ensure thé si?afjs time.

within this enveiope. L *

Connecting the modem input
Setting the signal Jevel The modem input is connected to the radio’s
The 1 dB reference level shown in Figure G-3 RX-DET-AF output. The DC bias of RX-DET-
is determined by setting the peak detected AF can varv. and so AC coup}ing is recom-
modermn output signal level so that vou get 80 mended. The frequency response of RX-DET-
percent full svstem deviation. The peak point AF is shown in Figure G-4.
in the spectrum of the modem output must
occur at a frequency less than 3 kHz. The Group delay
MOD-AUDIQ input signai can extend down t0 The radio’s group delay distortion is less than
DC. 150 us for both the receive and transmit

patis.

To prevent the internai micropnone and audio
path intertering with the modem's transmit

signal, the internal microphone must be 7.5 mm accessory adaptor

disabied. To do this. tie EXT-MIC to groand You van connect non-Tait accessories that
via 3 10 kL2 resistor. require 1 7.3 mm adaptor ;o the Tait Orea
handportable using the 7.5 mm accessory

ling
Sending data adaptor,

When tt 18 10 e EXT- - . o -
.;jflrl he modem IS! 0, send d\il[a' [:e EXT b Such accessories use 3.5 mm and 2.3 mm
Pl e st be hetd i (9 itu qi; upthe phoeno plugs with 7.52 mm spacing between
51 akes [ nst b . .
transmitter. The transmnitter takes (77 ms to them. The speaker and microphone PTT jacks
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for the 7.5 mm adaptor are shown in Figure G-

3.

The 7.3 mm accessory adaptor differs from
the standard accessory connector in that the
7.5 mm connector the PTT signal is in series
with the micropheone signal. The standard
accessorv connector has separate PTT and
microphone signals.

The main function of the 7.5 mm adaptor is,
therefore, 1o demultiplex the accessory’s MIC/
PTT line into two separate lines for the Tait
Grea handportable. The adaptor also detects
the presence of the accessory speaker and
turns off the radio’s speaker.

Figure G-6 shows the schematic diagram for
the 7.5 mm accessory adaptor.

When the accessory PTT switch is pressed. it
connects the microphone to the adaptor
between ground and the base of Q3 {see
Figure G-63. This pulls Q3 low turning it on.
Q3 in rurn pulls the base of Q2 high which

pulls the EXT-PTT line low, which enables ;be"

rransmitter. Audio from the accessory. S
microphone passes through C4 to thie radio’s
EXT-MIC line. L

1% L

Figure G-2: descrictive title

G - 8 | Interfacing non-Tait accessories

When the accessory speaker is connected, the
base of Q1 is pulled high via R3 and R1,
turning it on. This pulls the SENSE-0-ACC line
low, which tells the radic to turn off the
internal speaker, and only the accessory
speaker is operatienal. C1, CZ and 3 filter
out the audio signal so Q1 will not turn off
due to the voltage swing of the signal.

3708 [EN: 4493 100000



Figure -1 wo graphs. 2ne wideband, ane narrawband

Figure G-2: Plugs for the 7.5 mm accessory adapior

Speakar jack Mg B
3.5 mm 2.2 mm

SPK - ' GND

— MIC AT

98PN A TI000-06
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Figure G-6: Curcuit diagram of the 7.5 mm accessory adapter PCB far handpertatle radios
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Glossary

active
The ‘on’ (asserted) state of a signal or
indicator.

ADC

Analog to digital converter. An electronic
device that outputs binary data dependant
upon the magnitude of voltage input.

brownout
A dip in the supply voitage sufficient to put
the controi section into hardware reset.

calibration

The process ot determining the calibration
dara for a radio. Calibration is normailv oniy
carried out during product manutacture or
major service.

calibration data .

The set of coetficrents tor each of the .

. ) . _ e .
electronic tuning variables, as a runcncmg&, 3

il [ 1 v . Mg R i
frequency. which allows the radio to calculate

the configuration data for any frequeney it .

operates on. The calibration data is unique for
each radio.

call

A compiete exchange of information benveen
fwu or maore parties. [n trunked mode. this
mav nccur on the control channel or 2n a

traffic channel.
CCTM™m

Computer controlled test mode. The
aperating mode of the radio wherebv
computer equipment can cenirel various
radio functions by sending commands Jown a
sertai .ink te the radio.

channei
A Tecerve/tTansmit ITequency pair.

configuration
The determination and setup of the configura-
tion data tor a given {Tequency from the

AR BRI D]

programmed calibration data (i.e. electronic
tuning).

configuration data

The data set corresponding to the value of the
electronic funing variables on a given channel.
This is valculated for each frequency from the
calibration data.

control channel
The channel used bv a trunking system to
control the radio.

conventional mode
The mode of operation whereby the radio
behaves as a conventional two-way radio (i.e.
non-gunked operation).
LSN -«

{ o
Chassisserial number.
u

ETCSS:

Continuous tone controlled subsudibie
signailing. Continuous. subaudible coding on
the thannel for the purpose of segregating
user aroups.

DAC

Digital te analog converter. An electronic
device that outputs a voltage dependent upon
the value of binary data input.

database

The set vt programmable data points that
allows the product to be customised for a
particular application or mode of operation.

pc
Direct current,

DCs

Digially coded squelch. Continuous,
subaudibie coding (repeating digital code
sequence) on the channel for the purpose of
seqrezaling user Zroups.

Additiopal information { H-3



delayed

Key action. The input is not actioned until it
has been stable for the duration of the
debounce interval,

diailed string

A sequence of characters entered via the
keypad. May contain numbers, labels, **’ or
'+, Used to initiate calls or :nvoke special
functions.

dialling

The act of entering a number or label by
rvping in successive characters on the
kevboard.

DTMF

Dual tone multiple frequency. Method of
enceding digits (0 to 9) and characters (A 0
F), each as a pair of eight standard tones.

econemy mode
When the radio is cycling between the receive
mode and standby state.

ECR
External call request.

EPROM

Erasable programmable read only megmrv .

EPTT
External press-to-talk.

ESN
The MPT1343 defined electronic serial
number of the radio.

FFSK

Fast frequency shift keying. The signalling
method emploved in trunked radios. Data is
represented by 1 cycle of 1200 Hz (logic 1) or
1.5 cveles of 1800 Hz (logic 91 and is transmit-
ted at 1200 baud.

fixed {indicators)

Do not time out of their own accord.
Generally indicate mode of operation or state.
idle

The state of the radio in trunked mode when
it is not engaged in a call or call serup, or in

H-4 | Additional information

conventional mode when the radio is not
transmitting.

IF
Intermediate frequency.

inactive {indicator}
The "off’ (unasserted) state of a signal or
indicator.

label

A plain language word (1to 8 characters long)
that is defined to represent a valid dialled
string at radio programming time.

LccC

Leadless ceramic chip carrier.
LCD

Liquid erystal display.

LED

Light emitting diode.

&
LBE-
ow passfilter.

Ly T‘_;'W!CU L
%\. Micra Control unit.

~nMELF

Metal electrode face bonded.

MTM

Manual test mode. The uperating mode where
test cornmands are requested via the keypad
of the radio and resuits are returned to the
front panel display. [this was ono the 3040s
oniy]

mute

The receive audio gating element. When
active, receive audio is passed to the speaker.
The decision te activate/deactivate the audio
signal path is based on an evaluation of
signalling codes (CTCSS, DCS, Selcall)
contained in the audio information (contrast
with squelch).

number
A simpie string that corresponds to an
MPT13243 defined called party identifier.

! 98 IPN: LSS 100040



PA

Power amplifier.

PABX

Private automatic branch exchange.
PCB

Printed circuit board.
PLL

Phase locked loop.

PLCC

Plastic leaded chip carrier.
PMR

Private mobile radio.

programming mode

The mode of operation of the radio in which
computer equipment can read from and write
to the radio database.

QFP
Quad flat pack.

PSTN

o . . . e e
Public service relephone network. [is h%s“a :

right?777] o Tpeta,
S
RAM S

Lk

Random access memory. ‘ .

receive mode

This is the state wnerein the radio is produc-
ing a valid busv outpur, irrespective of
whether any audio vutput is produced at the
speaker terminals. The +5V-ECON supply is
on. and sufficient time has elapsed for various
circuit biocks to settle.

RF

Radio frequency.

RSS!

Received signal strength indicator.

SCi

Sertal communications intertace, This is the
serial interface from the radio to an external
device. normaily urilising transmit and receive
data, sigrral and greund lines.

3. 3% PN 349-51000-0)

i,

Selcall
Selective calling. Sequential tone burst coding

an the channel for the purpose of selecting an
individual or group with which to communi-
cate,

selecting

The act of picking a label from a displaved list
using the arrow keys.

signalling

Non-voice coding on the channel for the
purpose of identifving parties and/or
segregating user groups, e.g. CTCSS, DCS,
Selcall.

SMD
Surface mount device.

soic
Small cutline integrated circur.

50T .,

Smrafl putline transistor.
o A,

~. squelch
" ~THe channel busy detection circuitry. The
i deetsion 1o activate/deactivate the audio

-signal path is based on a signal-to-noise
measuremnent on the received RF signal {the
squelch circuitry precedes the mute cirenitry),

standby state

This is essentially when the +5V-ECON line is
off. That is, when the radio is drawing the
minimum current. while still being switched
an,

string {simple)

A sequence of the characters 0 to €, =, = which
instructs the radio to initiate a call or perform
some other function.

successful (call}
A call for which a traffic channel is assigned.

system restart

The action taken by the radio (e.g. in response
w0 the " character recetved on the SCI where
it mmediately ceases current operation. then
behaves as though it has just been switched

nn.
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TCX0

Temperature compensated cryszal escillator
{voltage controiled). The frequency reference
for the RF part of the radio.

test link {manual}
A physical connection that must be linked on
the rontrol PCB in order to put the radio into
manual test mode.

test link (sticky)

A programmabie itern that. when set. causes
the radio to always power on in manual test
mode {i.e. a ‘virtual' link).

test mode
The operating mode of the radio whereby
cotnputer {£ompuTer equipment can controd

various radio functions by sending controlled)

commands down a serial link to the radio.

test mode (manual}
The operating mode of the radio where test

commands are requested via the kevpad of the

radic and results are returned to the front

panel dispiay. [cheek, this was 30405 only b ;

Q)

tratfic channel S
The channel used by the radio for the
duration of a call E

transmit mode

The radio has validated a request and
commenced or completed the sequence of
switching out of receive mode. This does not
necessarily imply that RF is being generated.

trunked made

The mede of speration of the radio whereby
the radio obevs commands on the controi
channel and generally operates as proscribed
in MPTL343.

trunking system

The infrastructure comprising repeaters and
radios required to support a number of
control channels and traffic channels.

VvCOo

\oitage vontrolled oscillator. The oscillator
that generates either the on-channel signal to
drive tne rransmitter, ur the locai oscillator to

H- 6 | Additional information

mix incomning R signals to the IF of the radio.
The instantaneous frequency of the VCO is
determined by a combination of the
synthesiser (PLL) and the modulation signals
TCX0-MOD and VCO-MOD.

VOX
Voice operated transmit.
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Tait Electronics Limited
Software Licence Agreement

This .2g3 decument § an Agresment setween you fthe

“Lcencae”) and Tair ElecTomcs Lmsted ({Tait”). Sy
SRENING NS proauct cackage and, ar Jsing e prad-
uct you zgree to Ze tound by the terms of this Agree-
ment, If you do not agree to the terms of this Agrea.
ment. 20 rot 2pen the roduct package and mmec
ately refurn the Jnocened product cackage o Taid If
you coen the sroduct cackage. that wil Se ceemed to
b2 aczentance of Te terms of this ficenca agreement.

Lr'c:ence

N Sersideraton I the cayment of Te Jnarca Fes
WNICH S3rms zart of the Srice you Dalg fof Sreausts you
acguired oM Taner 1S sucsiciary or agertitre orod-
gress © oe Ssurc oy the erms of
¥OU as Licerces e non-

Ucis ) ang sur anlingr
T2t gants ©
nt s sse the 2opy of 3 Tat sortware oro-
nhe oredusts e Scoitvare '

M carncuiar the Loances may use e p(cg:amma.

zingle macnre 3ng e soitwarz s su.,uhed on a

2iSKers. ‘e fcanses may 3

@) Cooy the Srogam g ary macmine ceagatie ar
afirted orm for CACMUD CUFCTSes 1 osuooort af
yOUr sse of *he srogram on che snge Tacnine
[Z2r1AIN MCErarms, Towever May Noiuce Tecndr
TLETNS I MTRECT NRICIL SOCYINE they are markeg
Izoy orotectea’, srowiged e IIIvnET Cng
TLST S rerracuced and nCiugec Ir 3ty sudh
TIoy of the soitwara,

o) Merga 1 e ancther crogram T Lcur use Zn th
ingle macnine, [Any pertgn of his orzgram
~erged nmc anciher Srogram ail Sirnnle 0 ze
SUC|ect o tha Terms ang TIngibcns T this Agree-
TNt

TELerse ISm-

The L zzncze may net Sucicate. moch

D@ Irreverse asiemple the Soitvare rowncie Ir cart,

Title to software

Thg agresrrant Ztes roT SorsiILe

TrTEIT T ize

ceratich o ohe Soheare subphed e Lo
AIthstanding ™e Logriee ™May Swi The -
ather shysicad medig onowrien e S
nailv sUREned. Ir ras supsecuenty

L R ER R WY ]

Axed. itis 3 irdamental term of *his Agreamant that at
all tirmes ttle and cwrership of the Software, whether
o0 the ariginar media or othermse. shall remain vested

In Tait or third cartes wno have granted licerces fa Tait.

Term and termination

This Licerce shail te affective untl termirated in ac-
cerdance wmth the srovisiens af this Agresment. Tre
LLances may termaiale Tus Lcence al any ame oy
Zestoyng all copies 2f the Software and associated
wrtgn materas. This Leence will 2e termnated autc
maucally angd wthcut “etice Tom Tatin e suent hat
tre Leencze “ails = zomoy with any serm o conditicn
of this Agreemert. The Lcences agrees o cesyoy ad
CoDesof e Softwars and associaed wittan matenals

1p tha'eyent oF sucn termmnaton.

A
e T

Lim:red warranty
The-Scftware 15 suponed oy Tait ard accacted Sy the
Lizenzee "35 37 without warranty a7 any <inc eer
axpressed 3 moiied. inciading GUT Net £2ing imited o
3r‘_.' mohes warrantas as o mercnariantily or ftness
or 3Ny partcular aurpose. The antire nisk as o the
._uawtv and ceriormance o7 the Software ests 0 e
L:zencae. Shoulg e Software crove o oe Sefective.
the _cercee wand oot Loanser orozny s;:‘smary ar
agent of te Ligerssr snail assume the 2rare 2ost of
3 "RCESSATY $RrvICng, repanr of Tan dces
n0T yarrant thatl e unchsns ssntained n the Seft
~are wnl meet th2 Logngee s requiremants or that the
aoerauer of the Scftware will Ze wrinterrug-aa Sroarror
frea However Tail warrants that e 2iskeras f any 2n
wnich e Settware s suconed o e Licarcae snal o2
Tee Yo Zefec’s noTaienal ang ~crkmarsnip unger
normE use 3nd Sérace tor a percd af rirety (900 davs
Tom Te Cate 3f Cewvery ‘D ihe Lcerces.

ICrrection

Exclusion of/iab.i.fity

L Treceplacerrert of any Jiskelie Aot Testrg Tait
tmitad warrarty ' ENg whien s raturres o Tait or
31 3UINCTIS2a 3gent or subsiciary oF Tat with 3

1oy 3ithe LLancee’s purenase recainh or

Additional informaton | H-



If 3 miskerte 15 supphied and of Tait :s unable to
Jeliver 3 repfacement Jiskette hat is Tee frem
defects .1 materal or workmanship, the Licencee
may terrmirate s Agreement by returning the Soft-
ware 1o Tait.

in no zreumstances shail Tait be under zny liaby-
-ty 10 e Licéncee. or any gther persen whatso-
ever. ‘Tr any direct or consequential damage ans-
:Ag cut of arin connecticn with any use or nability
ot using the Software.

Tait warrants the cperation of the Software anly
with the operating systern for which it was de-
signed. Use of the Software with an operating sys-
tern ather than that for which it was desigred may
ot e suppcrted by Tad, unless atherwse axpressly
agreed oy Tat.

General
The Lizencee coniirms that it shall comply with e pro-
As1zns of law in reiaton to the Software,

Law and jurisdiction
Thas Agreement shall be supject to and construed in
accorgance with Mew Zealang law and disputes Setween
e parties ing the prowsions herecf

arcern

videc however Ta:t may at A4S alecuon bring 2 -
ngs o reacn cof the serms neraof or B Te enfece:
MEent 27 3Ny jucgement :n rataticn 1o a b

purcose of ensunng compliance with the terms nareof
or abtaining renef T dreach of the terms harect,
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smal be
Jeterrmined 3y he Mew Zealang Courts of Laui?\;o-

of the,
terms nereof In any junsdiction Tait considers it or e

No dealings

The Licencee may not subticense, assign or transfer
the licence or the prograrm except as expressiy provided
in this Agreement. Any atternpt otherwise 1 subficense,
assign ar fransfer any of the rights, duties or obligations
hiereunder 15 void.

No other terms

The Licencee acknowledges that it has read this agree-
ment, understand it anc agree to be bound by 1ts terms
and canditions. The Licencee further agrees that this is
the complete and exclusive staterent of the agreement
between it and Tait in relation to the Software which
supersedes any proposal of prior agreement, oral or
wiiten and any ather communications between the
Licencee and Tait relating to the Software {LS-589).
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