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1. Introduction

Tait Electronics Ltd

TECHNICAL NOTE TN-1062

Interfacing the TBAOMOX Tone Remote to
the TB7100 Base Station

17 August 2005

TBAOMOx tone remote when used with a TB7100 base station.

The TBAOMOx tone remote can be used with the TB7100 base station.
Instructions explaining how to configure each unit are not currently
included in the TBAOMOx manual. The manual will be updated but until
then, this technical note is an interim solution and contains the information
required to correctly interface the two modules for standard operation.

2. Interfacing the TBAOMOXx with the TB7100

The configuration of the system is best achieved in stages:
Cable connection between TBAOMOx and TB7100.
Configuring links on the TB7100 system interface.
TB7100 programming.

TBAOMOx programming.

Audio level setup.

Uk wN =

Cable connection between TBAOMOx and TB7100

The TBAOMOx interface connector is directly compatible with the TB8000,
but not with the TB7100. A custom cable is required between the
TBAOMOx and the TB7100. The table on page 2 shows the pin assignments
for standard operation.

Most of the TBAOMOx and TB7100 input/outputs are also available on the
TBAOMOx Aux connector. For systems with other external equipment
requiring connection to the Aux connector, please contact Tait Technical
Support.
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TBAOMOx to TB7100 pin assignments. Note: The highlighted (grey) rows are connections that are required.

TBAOMOXx
Connector

TB7100
System Connector

Pin Function

Pin Function

Comment

1 Rxin +
2 Rxin -
3 Rx audio
Ground
5 | Txaudio
6 Tx out +
7 Tx out -
8 RSSI
9 Rx gate
10  Tx key
11 Alarm Input
A

12 | Alarm Input B

13 +13.8v
Channel
14 select O
Channel
15 select 1
Channel
16 select 2
Channel
17 select 3
Channel
18 Select 4
Channel
19 Select 5
Channel
20 Select 6
Auxiliary
21 Output 1
Auxiliary
22 Output O
CTCSS
23 Defeat
2 anx relay
driver
25  Ground

1 Rx Line Output +

4 Rx Line Output -

24 Rx audio output

11 | Tx audio input

5 Tx Line Input +
8 Tx line Input —

9 RSSI
14 | Rx Gate
15 Tx Key

10 | Txdigital infout 1

19 | Rxdigital infout 1
25 13.8v output

2 Tx/Rx Digital in 1
3 Tx/Rx Digital in 2
6 | TxRxDigital in 3
7 | Tx/Rx Digital in 4

19 | Rxdigital infout 1

12 | Txdigital infout 2

22 | Rxdigital infout 2

Digital output/Tx

23
relay

13  Ground

Optional. Make this connection if you require this output presented
on the TBAOMOx Aux connector
Optional. Make this connection if you require this output presented
on the TBAOMOx Aux connector

Not required

Optional. Make this connection if you require this input presented
on the TBAOMOx Aux connector

Optional. Make this connection if voting is required

Optional. Make this connection if a TB7100 event/status (output) is
required to trigger a TBAOMOXx alarm. See the TB7100 installation
and operation manual for details.

Optional. Make this connection if a TB7100 event/status (output) is
required to trigger a TBAOMOX alarm. See the TB7100 installation
and operation manual for details.

Optional. Make this connection if selection of up to 2 channels is
required.

Optional. Make this connection if selection of up to 4 channels is
required.

Optional. Make this connection if selection of up to 8 channels is
required.

Optional. Make this connection if selection of up to 16 channels is
required.

Optional. Make this connection if selection of up to 32 channels is
required.

Not a standard connection although could be used for one of the
TB7100 digital inputs. See the TB7100 installation and operation
manual.

Not a standard connection although could be used for one of the
TB7100 digital inputs. See the TB7100 installation and operation
manual.

Optional. Make this connection if some TB7100 action is required to
be triggered by the TBAOMOx/dispatch console. See the TB7100
installation and operation manual.

Optional. Make this connection if some TB7100 action is required to
be triggered by the TBAOMOx/dispatch console. See the TB7100
installation and operation manual.

Not a standard connection although could be used as a TB7100
digital input. See the TB7100 installation and operation manual.
Not required for tone remote operation. Make this connection if you
require this TB7100 output presented on the TBAOMOx Aux
connector
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Configuring links on the TB7100 system interface board.

The TB7100 system interface board, found inside the TB7100, has link
settings which allow the configuration of audio paths, control signals,

digital I/O, data, and fan behaviour.

For TBAOMOXx tone remote operation with the TB7100 no change is

required to the default factory positions of these links.

The table below shows the relevant links and their required positions

TB7100 System Interface links

Link Position Function Factory default
J400 1-2 External PTT signal to transmitter Yes
J500 2-3 De-emphasis (Line out from Rx) Yes
J501 2-3 Pre-emphasis (Line In to Tx) Yes
1502 1-2 External audio line in to Tx Yes
1503 73 Rx Audio sent to balanced and unbalanced external Yes
outputs
1507 2-3 Tx audio directed to tap point ADIO_TAP_IN Yes
Optional. When fitted, Tx digital in/out 1 is connected to
Rx digital infout 1, allowing both modules to respond to
W300 1-2 the same digital input. Could be used to provide channel ves
select line 4 for the TBAOMOX.
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3. TB7100 Programming

The following describes how to program the TB7100 for operation with the
tone remote in particular the channel select functionality. The default
settings for the Rx Gate and Tx Key control lines will work with the
TBAOMOx. Note - each TB7100 module (Tx and Rx) will need to be
programmed.

From within the TB7100 programming application navigate to the
Programmable I/O form. The form consists of a table showing all the digital
I/0 lines. There are three tabs along the top of the table. The signal lines
available for channel selection are the first five pins listed in the table,
namely; AUX_GPI1 to AUX_GPI3, AUX_GPIO4 and AUX_GPIOS5. Depending
on the particular system configuration some or all of these signal lines may
be used for channel select however the lines must be used sequentially and
must start with AUX_GPI1. Additionally, when AUX_GPIO5 is used (if 32
channel select is required), the Link W300 must be fitted on the system
interface board. See the previous section (2.2).

Steps for setting up channel selection

1. Determine the number of signal lines required. Note that the TBAOMOx
uses binary format for channel select.

2. Set the signal direction of each line to INPUT

Label the signal lines as desired

4. Click on the ACTION field and use the drop-down menu to select "BCD
Pin". Use "BCD Pin 0" for signal line AUX_GPI1 and "BCD Pin 1" for
AUX_GPI2 and so on.

5. Set the logic of each line to "High"

6. Set the Debounce on each line to 5ms

w

The following screen shot shows an example in which AUX_GPI1 to
AUX_GPI3 are set-up as channel select lines.

@ TB7100 Programming Application [1.04.00) 10| =]
File Edt Radio Took Help
DR[S9/ W7 [rdo 2 &
‘ Radio Modsl [ TB7100 R | [ TEZ100 Tx
H. speciicaions - Programmable /O
[ Recsiver Monitoring
[ Data Digitel | Audia] BCD |
Selcall
-1 Selcall ldentity Pirt Direction |Label Action Active | Debounce) Signal State | Minored To
[ B [AU=_GPIT [Input BIN_D BCD Fin0 ~[Hgh |5 None Mone
m]
-0 AUz _GPIZ | Input BIN_1 ECD Pin 1 High B MNone MNone
-0 AL%_GFI3 [Input |BIN_Z  |BCD Pin2 High |5 None None
o AUX_GPI04|Mone BIN_3 Mo Action More  |Mone Mane Nane
. DTMF &U%_GFID5|Dulpul | T%_00_1 | Mo Adtion High [Hore  |Noms Mone
7 DTMF Signaling AUK_GPIOB|Qutpul [T DO_2 |Mo Action Low  |More None Mone
i T wo-Tone aUE_GPIO?| Input THKEY Extemal PTT 1 High |8 Nane Mane
0] TwoTane Oplions IOF_GFIOT [None  |FIN_3 | Mo Action Hone |Hore  |Hone Hone
Metworks I0P_GPI02 [None  [PIN_10  [Mo Action Nore  [Mone None None
0] Basic Satiings IOF_GFIDZ [None  |PIN_T1 Mo Action Nore |More  |MNone Mone
=) I0P_GPI04 |None PIN_12 Mo Action Nore  |Mone None None
[ Phone Patch I0P_GPIOS |None PIN_13  [MoAction Mone  |Mone Nare Mane
0] PTT Signaling 1OF_GFIOE [None  |FIN_T4_ | Mo Action Hone |Hore  |Hone Hone
[ Emergercy I0P_GPIO7 [None  |PIN_15  [Mo Action None  [Mone None None
-0 CH_GFIOT |None C_HEAD Mo Action None  |Mone MNone None
- Channel Setup
[ Channels ~ Action Parameter
1 ScanG §
i ay S:::ng;”ps Enneitency Hode [Eteath &l Urrts o Ot [Spesker Audia P =
[m] g\ Preferences P Lite dio Input § Audia T ap 1h T Home Charne] |1 2
tart 0
meinhE it udio Output [Speaker ucin Pt = PresetChemrel [T 2]
[ Programmable [0
| Database Version: 0088 | Last action: Read radio TB7100 Rx P

7. Click on the tab at the top of the table labelled "BCD"
8. Use the drop down menu for BCD/BIN Operation and select "BIN"
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@ TB7100 Programming Application [1.04.00])
File Edit Radio Tools Help

DEEE /(7 e f & H

Fiadio Model [ TB7100 Rx | [1 TBF100 Tx

Specifications

o P

rogrammable [0
[0 FReceiver Monitoring 4 4
]

Dats Dighal] &udio BCD |
- Seleall
e [ Seloall Identity BED

] EIN # BCD Operation IM -

g Front Panel Channel Selection Lackout [~
]

Lo DTMF Signaling
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This section describes how to program the tone remote settings specifically

required for operation with the TB7100.

The two settings that must to be properly set are the channel select output
characteristic and the RSSI signal characteristic (required for voting).

1. The channel select output option is found on the first form of the
TBAOMOx programming application (General Settings). Ensure that the
"Use Momentary Channel Select" option is not checked.

2. The RSSI signal characteristic only needs to be adjusted if sliding tone
voting is used (or the Simoco/Philips standard). The characteristic is
found on the Voting/Levels form of the programming application. Use
the drop down menu from the "Characteristic" field and select "User
Defined". The curve can now be adjusted using the Voltage and Signal
Level adjustments, so that the tone remote RSSI curve matches the
TB7100 curve.

=T TBAUMOx Tone Remote Programming Application - v1.08 ol x|
File Tone Remote Tools Help
o Be By
0 & & me mme
MNew Qpen Save Read Program
l_dudule Information ~Vaoting / Levels
i~ General
unction Tones i L] RSSI Signal
larm # Canfirn . _
oting # Levels Characteristics: [N =s)
dvanced Ling-lr: Ir]U dBm -
Valiage V). 2=
Line-Out: |1U— dBm el m::Il T :
Signal Level (dBm): [120 = 60 =]
Frequency: ITEISU 'I Hz
Lower Freq: 2730 Hz
= Woting Disabled
 Tonsonldes Lower Level: IVHE dBrn
% Sliding Voting Tane Sl 3000 2
® Gl Sk Upper Level: [50 L
Mute Freq; 2707 Hz
Woting Level: IVEU dBr
Ready [Model: TBAOMDx v
RSSI voltage vs. signal strength
2500
2000
=
£
o 1500
(=]
8
2 1000
"2l
o
o
500
[
=120 =10 =100 -90 -80 =70 -60 =50
Signal strength (dBm)
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RF Signal Strength | RSSI Voltage
-120dBm 0.6V
-100dBm 1.1V

-60dBm 2.1V

Slope = 25mV/dB

5. Audio Level Setup

This section describes only how to set the audio levels between the
TBAOMOXx tone remote and the TB7100. Information about setting the
TBAOMOx line levels (to and from the dispatch console) is available in the

TBAOMOx service manual.

Both the Tx audio and the Rx audio levels are adjusted on the back of the
TB7100. Note — the TB7100 levels must be set before the TBAOMOX line

levels are adjusted.

RF Test Set

¢
> Attn J

Transmitter
RF output

Receiver
y RF input

Rx Audio
Adjusted on the TB7100

Tx Audio unbalanced audio output

Adjusted on the TB7100
balanced audio input

Tx Audio Adjustment

Dispatch Console

Setup the equipment as shown in the diagram above.

1. Use the test set to monitor the TB7100 transmitter deviation. Set the

de-emphasis filter ON.

2. Set the TBAOMOX into test tone mode by pressing the Monitor and
Mode toggle buttons on the front, simultaneously. For more
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information see the TBAOMOX service manual section 4.2.3 - Test
Modes. Note that the test mode will time-out after 1 minute.
Reactivate if necessary.

3. While monitoring the transmitter deviation adjust the Tx Audio level

using BAL IN (RV500) on the TB7100 rear panel, for 60% of maximum
system deviation. Max system deviation will depend on the channel
spacing used - see the table below.

Channel Spacing Equival\lept Max Tx 60%_ of. Max Tx
Deviation (Hz) Deviation (Hz)
12.5kHz Narrow Band 2500 1500
20kHz Mid Band 4000 2400
25kHz Wide Band 5000 3000

Setup the equipment as shown in the previous page.

Rx Audio Adjustment
Method 1

1.

Use the test set in duplex mode to generate an on-channel signal to
open the mute the TB7100 receiver. Modulate the RF carrier with
1020Hz tone at 60% full system deviation (adding CTCSS tone if
necessary).

Set the TBAOMOXx into talk-through mode by pressing the mode toggle
button on the front. This will key the TB7100 transmitter.

While monitoring the transmitter deviation on the test set (with the de-
emphasis filter OFF) adjust the Rx Audio level using UNBAL OUT
(RV502) on the TB7100 rear panel, for 60% of maximum system
deviation. Maximum system deviation will depend on the channel
spacing used. See the table above.

Method 2

1.

Use the test set in duplex mode to generate an on-channel signal to
open the mute the TB7100 receiver. Modulate the RF carrier with
1020Hz tone at 60% full system deviation (adding CTCSS tone if
necessary).

Measure Pin 24 of the TB7100 system interface connector with an
oscilloscope (or a high impedance multimeter).

Using UNBAL OUT (RV502) on the TB7100 rear panel adjust the Rx
audio level until 230mVg,s (650mMVpp) is measured.

CAUTION: The Rx audio level must not exceed 230mVgrus (650mVpp) as

specified in this procedure. This will ensure that the actual
TBAOMOXx line output level corresponds to the programmed
value and thus ensures levels do not exceed the
specifications of the leased line.
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6. Channel Selection

Channel selection using external signal lines (BCD or binary) selects a
channel number corresponding to the record number in the channel table -
NOT the channel ID. That is, if channel 4 is selected using the tone remote
the actual channel selected will be the 4" record in the channel table. The
front panel channel number displayed will be the channel ID.

If it is required that the channel displayed reflects the binary channel
number selected by the tone remote then ensure that the TB7100 channel
ID's are sequential and start at channel O (whether or not channel O is
actually used).

Alternatively the channels programmed into the tone remote can be set so
that the dispatch console channel select matches the TB7100 channel
display. For example, based on the channel table shown below, the
dispatch console and the TB7100 can be programmed with the same
channel numbers but because the binary channel select is based on the
channel record in the table, the tone remote is programmed for record
numbers 0-3. See below.

@ TB7100 Progiamming Application (1.04.00) =loj:

Ele Edt Radio Tools Help

DEEHE| ¢/ (7 |rde 8 E H

Riadio Mods| O TB7I00Rx | 01 TB7100Tx

Specifications ~Channels

O
[ Receiver Monitoring
O Data

Summaty | Detailed| Signaling Preset | Signaling Decad
~ Selcall

-~ [0 Selcall |dentity 1] R Frequency | Tx Frequency | R= Sig T Sig Power MHetwork | Bandwidth [ Squelch
-0 1 000.000000 435.000000 Maong None High 1 126 Hard

] 10 000000000 430.020000 Mone None Low 1 126 Hard
-0 11 000.000000 435.050000 Mone MNaone High 1 125 Hard
-0 #|12 - |000.000000 430.070000 Mone Maone Low 1 125 Hard

- DTMF
-~ [0 DTMF Signaling
Two-Tone

1 Tanm Teen Mabioins

Dispatch console

Channel 1 (assigned to Function Tone 650Hz)
Channel 10 (assigned to Function Tone 750Hz)
Channel 11 (assigned to Function Tone 850Hz)
Channel 12 (assigned to Function Tone 950Hz)

i & i
Function Tone 650Hz = Channel 0
Function Tone 750Hz = Channel 1

Function Tone 850Hz = Channel 2
Function Tone 950Hz = Channel 3

TB7100 Channel display = 1

TB7100 Channel display = 10
TB7100 Channel display = 11
TB7100 Channel display = 12
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