Installation / Configuration Guide
Q82 Radio Interface for
Tait TM81xx radios
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1.0 Document Revision History

Rev | Description Date Author
1.00 | Original 10/04/2005 Dave Maccoll
1.1 Updated Logo and contact details 10/4/2012 AM

1.1 Change Control

This document is maintained under change control. Any requests for change should go to:
QTech Data Systems Limited

12 Midas Place, Middleton

Christchurch 8024

New Zealand

Ph +64 3 366 3713

Fax +64 3 365 2815

Email techsupport@gtech.co.nz

1.2  Confidentiality and Copyright
© Copyright QTech Data Systems Limited 2012. All rights reserved.

This document is the property of QTech Data Systems Limited. It may not be copied,
distributed or recorded on any electronic or other medium without the express written
permission of QTech Data Systems Limited.

All material contained in this document which is not readily available in the public domain is
regarded as confidential to QTech Data Systems Limited and may not be divulged to any third
party without the express written permission of QTech Data Systems Limited.
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2.0 Introduction

This guide provides details of how to install the Q82 interface, how to program the TM81xx
radio and how to setup the interface levels to operate with a DATRAN RTU

The Q82 interface has been designed to utilise the internal options connector in the TM81xx
radio to provide direct connection for a DATRAN RTU fitted with an onboard FSK modem.
(300 or 1200 baud)

Note the external interface connector is of the same type as is used by other interface boards
that fit the TM81xx. Care should be taken to ensure the correct interface is installed as the
DATRAN pin assignments are not compatible with other Tait interfaces.

A\
Figure 1: Interface fitted to TM81xx.

The interface kit is supplied with the following parts.

1x Q82 interface board Rev A

1x Internal interconnection cable

1x External cable to connect to the DATRAN RTU

4x Taptite screws and 2x jack studs to mount the interface
1x Warning label for the outside of the radio
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3.0 Physical Installation

Fit the interface to the inside of the radio case as shown in the photos below.

Figure 3: Q82 interface fitted inside TM81 XX

Note the interface cable requires a twist in it to align the connectors. The twist must be as
close to the side of the radio as possible so pins protruding through the bottom of the
interface board cannot pierce the ribbon cable when the radio is closed up.
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(This will be changed in Rev B of the interface)
4.0 Radio Programming

The Q82 interface uses the radios internal options connector. The I/O lines and audio ports
on this connector are programmable.

The following screen shots show the configuration required specific to the Q82 interface. For

more detail about radio programming refer to Taits documentation

Transmit key configuration occurs in two separate places, here in the PTT screen (see
Advanced EPTT1 pane) and

& TMB000 Programming Application (2.57.0.3)
Eile Edit Radio Metwork Tools Help

el & n? 7 Radio ﬁ % % Metwork

FadioModel | [ TMS100

[0 Specifications PTT
[0 Receiver Monitaring -
O Data Extemal PTT (2]]
- Selcall
[ Selcall [dentity EPTT1 Call Initiation and Monitor

m}
O PTT Press Call Setup |

O

De-key After PTT Call Setup |When Ack Expected j

O
. DTMF PTT Manitar |Never ﬂ |
[0 DTHF Signalling

- Metworks De-key After PTT Monitar v
[ Basic Settings
O
[0 PTT Sighalling
[ Emergency

O Inhibit PTT “When Emergency Active [ FTT Transmisgion Type |Data ﬂ
. Channel Setup

0 Channels Inhibit FTT Transmiszion when Mic on Hook [ PTT State is Reflected [
[0 Scan Groups

Kep Settings Inhiit PTT when Extemnal PTT Inhibsit Active [~ PTT Priority [Medium =l
Ul Preferences

Statt-up Indicate PTT Inhibit to User [ #udio Source | Audio Tap In |

PTT
“| >

Frogrammable 1/0
[ atabase Yersion: 0054 Last action: Read radio THE100

Figure 4: PTT Configuration 1

EPTT1 Inhibit Advanced EPTT

ooooo

on the following page in the Programmable 1/O digital tab. GPIO1 is used for transmit key.
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AN TB000 Programming Application {2.57.0.3)

File Edit Radio Metwork Tools Help
0O = n % k? ‘? Radio 'F:E b_ﬁ a Mebwork.
Fadio Model | [ TMs100
Dl opecibsaons,, Prograrmmable /0
[0 Receiver Monitaring =)
0 Data Audio] BCD |
- Selcall
[ Seleall Identity Pin Direction |Label Action Active  |Debounce|Signal State |Minored To
O AX_GPIT |None More Mo Action MNone  |Mone Maone Mone
O Al GPIZ | Input Z2BSETUR |Enter Emergency Mode Lows 100 Mone Mone
O ALE_GRIZ | Input Fu/RSENS | Power Senze [|gnition] High 10 Mone Mone
O All<_GPI04|None Mone Mo Action Mone  |Mone Maone Mone
DTME AlE_GRIOS| Mone Mone Mo Action Mone  |Mone Mone Mone
O] DTMF Signalling All<_GPIOE| None Mone Mo Action Mone  |Mone Maone Mone 1
Metworks AL_GPIO7 | MNone Mone Mo Action Mone  |Mone Mone Mone
[ Basic Settings p |IOP_GPIOT |Input Mone Esternal PTT 1 Lows 10 Mone Mone
O I0P_GFIOZ |Qutput |0 Busy Status High Mone Momentan, | Mone
0 PTT Signaling I0P_GPIO3 |MNone Mone Mo Action Mone  |Mone Maone Mone
[ Emergency I0P_GPIO4 |MNone Mane Mo Action Mone  |Maone Maone Mane
O I0P_GPIOS |MNone Mone Mo Action Mone  |Mone Maone Mone
Channel Setup I0P_GPIOE |MNone Mane Mo Action Mone  |Maone Maone Mane
O Charnels I0P_GPIO? |MNone Mone Mo Action Mone  |Mone Maone Mone
[ Scan Groups CH_GPIOT |Mone Mane Mo Action Mone  |Maone Maone Mane
[ Key Settings S 2l
O Ul Preferences Action Parameters
g gfra{t-up Emergency Mode lm l—_l
[ Progriammable 140
A I f
D atabase Version: 0054 Last action: Fead radio TME100

Figure 5: PTT Configuration 2

The “busy” signal is assigned to GPIO2 as shown below in the Programmable 1/O digital tab

&0 T 8000 Programming Application (2.57.0.3)

File Edit Radio Metwork Tools Help
= = rK? 7 Radio #E E‘E ﬂ Mehwork,
Radio Model | [ TM3100
L) Speciioations Programmable /0
[ Receiver Monitaring =
O Data Audio| BCD |
- Selcall
i Fin Direction | Label Action Active  |Debounce|Signal State | Mirrared Ta
[ Selcal |dentity
O AL_GPN [Mone Mane Mo Action Mone  [Maone Mane Mahe
O AE_GPIZ | Input ZBSETUP |Enter Emergency Mode Lo 100 Mone Mone
O All<_GPI3 |Input P/RSEMNS | Power Sense (lgnition] High 10 Maone Mone
O ALL_GPIO4(Mone Mane Mo Action Mone  [Maone Mane Mahe
DTMF AlE_GPIOS| Mone Mone Mo Action Mone  |Mone Mone Mone
[ DTMF Signaling All<_GPIOE(Mone Mone Mo Action Mone  [Maone Maone Mone 1
Metworks Al GRIOY[Mane Hone Mo Action Mone  |Mong Mone Mane
[ Basic Settings I0FP_GRIOT |Input Mone Euternal PTT 1 Lo 10 Maone M one
O p |IOP_GPIOZ |Qutpu |0 Busy Status High Maone tMomentan,  |Mone
O PTT Signalling I0P_GPIO3 [Mone Mone Mo Action Mone  [Mone Maone Mone
[ Emergency I0P_GPRIO4 |Mone Mone Mo Action Mone  [Mone Maone M one
O I0P_GPIOS [Mone Mone Mo Action Mone  |[Mane Maone Mone
Channel Setup 10P_GPIOE |Mone MNone Mo Action Mone  [Mone Mone Mone
[ Channels 10P_GPIO? |Mone Maone Mo Action Mone  (Mone Mone Mane
[ Scan Groups CH_GFIO1 |Mone Mone Mo Action Mone  |Mone Mone Mone
[ Key Settings 1 j
O Ul Preferences Action Parameters
[ Startup ’—_| ,—_l
O P11 Emergency Mode | Stealth -
[ Programmable |40 l—_l
| [ =l |-
R | :
[ratabase Version: 0054 Last action: Read radio THE100

Figure 6: Busy output configuration
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Audio configuration is done in the Programmable 1/0O audio tab as shown below for transmit
and receive.

&m0 Tt 8000 Programming Application (2.57.0.3)

File Edit Radio Metwark
DeE &

Radio Madel | [ TM3100

Tools Help

K2 Fadio fn: 47 2

Mehwork

O Specifications
[ Receiver Monitaring
0 Data
- Selcall
[ Selcall |dentity
O
m}
m}
O
DTMF
[ DTHF Signaliing
MNetworks
[0 Basic Settings

m}

[ PTT Signalling
[ Emergency
m}

Channel Setup
[ Channels

[ Scan Groups
Key Settings

Ul Preferences
Start-up

FTT
Programmable /0

Oooooo

D atabase Version: 0054

Prograrmmable /O

Tap In Type Tap In Unmute Tap Out | Tap Out Type | Tap Out Unmute
A-Bypasslr  [On PTT R5 O - Split Busy Detect
A-Bypasslr  [OnPTT Mone |C-Bypazz0  |OnPTT

A - Bypasslr  [OR PTT Mone |C-BypazzO |OnPTT

A -Bypasslr  [On PTT Mone |C-Bypazz0 |OnPTT

B

Last action: Read radio TR 2100

Figure 7: Transmit audio configuration

&0 T 8000 Programming Application (2.57.0.3)

Eile Edit Radio Metwork

DEzE &

Radio Model | [ TM3100

Tools Help

rK? 7 Radio #nz 4T 2

M etk

[0 Specifications

[ Receiver Monitaring
[ Data
- Selcall

[ Selcal |dentity
m}

m}

O

m}

DTMF

0 DTHF Signaling
Metworks

[ Basic Settings
O

[ PTT Signalling
1 Emergency

O

Channel Setup
[ Channelz

[ Scan Groups
Key Settings

Ul Preferences
Start-up

FTT

Frogrammable 1/0

ooooo

[ratabase Version: 0054

Programmable /O

Digital

Fx/PTT Type |TapIn

Tap In Type

Tap In Unmute

Tap Out

Tap Out Type

Tap Out Unmute

p |Rx Mone

A - Bypass I

OnPTT

R5

D - it

Buzy Detect

Mic PTT Maone

A - Bypass |r

OnFTT

Hore

C-Bupazz O

OnFTT

EFTT1 Td

A - Bypass Ir

OnPTT

Mane

C-Bypass 0

OnPTT

EPTT2 Mane

A - Bypass I

OnPTT

MHaone

C-Bypazz 0

OnPTT

Kl

Last action: Read radio THE100

Figure 8: Receive audio configuration
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5.0 Q82 Interface Audio Levels.

Audio interface levels within the TM81xx are set at —10dBm for 60% of maximum deviation.
Level adjustment to suit the DATRAN RTU is done via two trimpots on the Q82 board. (In
Revision B we will label them on the PCB)

Figure 9: Location of TX and Rx level tri?ripots
Transmit Audio level adjustment is done as follows

e Apply a 1700 Hz tone to pins 1 and 2 of the D15 external connector at a level of
-3dBm
Apply +12 VDC to pin 3 and ground to pin 4 to key the transmitter on
Adjust the TX Level pot to give +/- 3000 Hz deviation for a 25 KHz channel spacing or
+/-1800 Hz deviation for a 12.5 KHz channel spacing (turn the pot anticlockwise to
increase the level, this will be changed on Rev B)

e Remove the tone and TX Key signal.

Receiver Audio level adjustment is done as follows

e Apply +/- 3000 Hz deviation for a 25 KHz channel spacing or +/-1800 Hz deviation for
a 12.5 KHz channel spacing modulation to the receiver at a 1700 Hz tone

e Adjust the RX level pot for -15dBm at pins 1 and 2 of the D15 connector. (turn the pot
anticlockwise to increase the level, this will be changed on Rev B)

e Check the opto coupler output between pins 5 (ground) and 6 (Busy) of the D15 is
closed.

6.0 Connection to a DATRAN RTU.

Ensure the 600 ohm audio termination jumper is OUT on the RTU IO board.

Once the radio interface is connected to a DATRAN RTU the transmit level out of the RTU will
be approx 2dB low. This is due to neither the Q82 nor the RTU being exactly 600 ohms
impedance.

The result is the TX deviation of the radio will be approx 200Hz low. It makes no difference to
the RX level from the radio.
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To setup the DATRAN RTU and radio as a pair for operation use the “Set Transmit level”
feature from the Q90 Diagnostic software to key on the radio. Either set the RTU transmit
level back up to -3dBm or adjust the TX level pot to get the correct TX modulation.

7.0 Pin Assignments.

The table below shows pin assignments for the D15 plug on the interface and the 6 pin
circular DIN plug for the DATRAN RTU.

D15 plug | 6 pin DIN Pin Function
on Q82 | plug
1 1 TX and RX audio line
2 2 TX and RX audio line
3 3 +VSW from DATRAN for TX optocoupler
4 4 TX Key from DATRAN
5 5 Ground from DATRAN
6 6 Busy (Mute) signal to DATRAN
14 - RSSI Output (see Tait Manual for details)
15 - Radio Ground

Q82 Rev A Installation Guide 10 of 10



