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Technical TECHNICAL NOTE TN-1032-AN

Implementing Channel Increment and
Support Decrement on the TB7100

15 August 2005

TECHNICAL NOTE

Applicability All TB7100 User Interface (Ul) PCB’s with IPN 220-02076-05 or earlier

1. Introduction =

The TB7100 is capable of performing a channel ‘Increment’ and
‘Decrement’ functionality via the Function 1 (F1) and Function 2 (F2)
buttons on the front of the base station ‘User Interface’ (referred to as Ul
for the remainder of this Technical Note).

There is however, an issue with the modification details included in the
‘Installation and Operation Manual’ Page 106, and performing only this
modification will not enable the Increment and Decrement feature.

This is due to a hardware design error on the Ul board.

Fitting the resistors R60 and R62 as per the manual does connect the
Increment and Decrement function lines as required however this
modification does not disconnect the programmed F1 and F2 key
functionality. Consequently the TB7100 attempts to action both operations
simultaneously. (i.e Function 1 + Channel Decrement, Function 2 +
Channel Increment).

As F1 and F2 have priority in the radio firmware, even when these keys are
set to not perform any function in the programming application, they
cancel the Increment and Decrement operation.

Therefore, further modification is required to electrically disconnect the
standard F1 and F2 control lines from the F1 and F2 Ul buttons.
Alternatively Digital /0 can be utilised to perform the same task. This does
however use two digital inputs and two digital inputs/outputs from the I/O
resource pool.

This technical note will describe both methods available to implement this

feature.
2. Method 1 - Ul Hardware Modifications
Modifications There are three steps to the modification required to implement the

required Channel Increment and Decrement feature.

They can be carried out without the requirement of removal of the Ul PCB.
Note - Due to the nature of these modifications, in particular the
track cutting, it may prove difficult to reverse the modifications
once they are carried out.

Tools Required > Soldering Iron
» 2 x Zero Ohm resistors (IPN 038-10000-00)
» Thin Linking wire (~25mm required length)
> Static Strap
» Scalpel, scribe or other suitable sharp track cutting tool
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Step 1

Step 2

Step 3
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Fit 2 x zero ohm resistors in positions R60 and R62 as shown below. The
zero ohm resistors can be substituted with solder shorts if this is found to
be easier, however as tracks run between these pads a resistor is
recommended.

|

Two tracks require cutting in two locations. This can be achieved using a
sharp blade or similar cutting instrument.
The locations to make the track cuts are shown below.

o<«

—>»0

f

Linking wires need to be fitted to the Ul to connect R62 to Function

Button 2, and R60 to Function Button 1.

This is achieved by soldering one end of the wire to either end of the
named resistor, and soldering the other end of the wire to the appropriate
leaded button leg on the rear of the Ul board.

The configuration/layout is shown below.

]
|
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A photograph of a modified unit is included below that illustrates all the
required modifications.

9 ke

Step 3: Function Button §
2 to R62 Link Wire

Step 3: Function Button
1 to R60 Link Wire

Step 1: Zero Ohm
Resistors fitted.
(R62 & R60)

3. Method 2 - 1/0 Configuration

Items Required > Soldering Iron
> 1 x 25 Way Male connector & housing (IPN 240-00010-63 &
240-06010-17)
> Linking wire
> Static Strap

DB25 Connection Solder a link wire between the following points on the 25 way Male
Connector.

Pin 2 —> Pin 10 (DIG_INT to TXDIG_OUTTI)
Pin 3 —> Pin 12 (DIG_IN2 to TXDIG_OUT2)

Also ensure W302, W300, and W301 are removed from the System
Interface (SI) pcb.

Digital I/0 Configuration —

Configuration . .
g > Set AUX_GPI1 and AUX_GPI2 on both the Receiver and transmitter

modules to be ‘Inputs’, with one set to the action of ‘Increment
Channel’, and the other to ‘Decrement Channel’.

»  Set AUX_GPIO5 and AUX_GPIO6 in the Transmitter to be ‘Outputs’,
with one set to the action of ‘F3" Key Status’, and the other of 'F4" Key
Status’.

(" Note - these keys can be any of the four available, F3 & F4 are only
included as an example)

> Set the 'Function Key Actions’ of the keys used for Channel Increment
and Decrement to ‘None' in both modules.
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Example Note below - Red arrows highlight the important entries in the table.
Programmable 1/0

Configuration

LT E

File Edit Radio Tools Help

D & 4/ 27 ||Hadior§§ E =

Fiadio Model | W TB7100Rx [ TEF100 Tx
O Speciications ~Pragrarnmable O
O Receiver Monitaring
O Data Digital | Audia| BCD |
- Selcall
e[ Selcall Identity Fin Direction | Label Action Active | Debounce] Signal State | Mimared Ta
Al=_GPIN | Input RT_DI_1  |Increment Channel Low 10 Mone Mone (
Alx_GPIZ  |Input RT_DI_2 |Decrement Channel Low 10 Mone None <
AlF_GPI3 | Input RT_DI_3 |MoAction Low 10 Mone Mone
Allx_GPID4|Input RT_DIO_1 |Mo Action Low 10 Mone Mone
. DTMF AL _GPIOS|Outpul |R_DIO_1  |[F1 Keyp Status Low MNane Momentan,  |Mone (
i [ DTMF Signaling All<_GPIOE|Output  |R_DIO_2  |F2 Key Status Low Mone Momentan,  |Mone {
. Two-Tone Al _GPIO7|Outpul |BHGATE  |Busy Status High Mone Mone Mone
O TweeTore Optiors I0P_GPIOT |Mone FIM_9 Mo Action Mone  |Mone Mone Mone
Metworks I0P_GPIDZ |Mone FIMN_10 Mo Action Mone  |Mone Mone Mone
[ Basic Settings I0P_GPIO3 |Mone FIM_11 Mo Action Mone  |Mone Mone Mone
I0P_GFIO4 |Mone FIM_12 Mo Action Mone  |Mone Mone Mone
I0P_GPIOS |Mone FIM_13 Mo Action Mone  |Mone Mone Mone
I0P_GPIOE |Mone FIMN_14 Mo Action Mone  |Mone Mone Mone
I0P_GPIO? |Mone FIMN_15 Mo Action Mone  |Mone Mone Mone
p [CH_GFIOT |Mone C_HEAD  |Mo Action Mone  |Mone Mone Mone -
Channel 5etup
] Channelz —&ction P.
O Key Settings Emergency kMade ISteaIth VI Wrmute Sudia Dutput ISpeake[ Audia Path vl
[ Ul Preferences Fute dudio [rput IAudio Tapln 'l Home Charne! m
Start- .
g F'Ta{ up fute Audio Output | Speaker &udio Path |7 Freset Charrel m
M Programmable /0

| Database Version: 0033 [Last actior: Read radio TE7100 R

4. Additional Information

Using Channel It is important not to operate the channel increment and decrement while
Increment & transmitting from t'he Base Stgtlpn. ' .
. This is because during transmission, the Transmitter module will not

Decrem.en.t during respond to a channel change request, however the Receiver Module will.
transmission. This will cause the channel numbers of the two modules to be out of

synchronisation.

To recover from this situation should this occur, perform the following —

l. Switch the Tx/Rx switch on the Ul to monitor the Transmitter. Note

the transmitter channel number.
Il. Switch the Tx/Rx switch on the Ul to monitor the Receiver.
M. Key up the transmitter.

IV. Use the Increment/decrement keys to make the Receiver channel
number align with the transmitter channel number.
V. Return the transmitter to an idle state.

Note - It is advised the same quantity of channels are programmed
into both the Receiver and Transmitter modules with duplicate
channel I.D’s, as differing quantities of channels per module can also
cause channel synchronisation issues when using the channel
increment/decrement feature.
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Individual Channel
Increment and
Decrement Buttons
for both the
Receiver and
Transmitter.

Additional 1/0
Configuration

Example
Programmable I/0
Configuration

Tait Electronics Ltd

With modification method 2, there is an additional option of having two
function buttons controlling the channel increment/decrement of the
Receiver, and two buttons controlling the channel increment/decrement of
the Transmitter.

This however utilises four digital outputs and four digital inputs.

To achieve this you will initially have to carry out the operation described in
section three of this tech note - Method 2 — I/O Configuration.
Then carry out the procedure described below.

Firstly solder two additional link wires to the 25-way d-range.

Pin 6 —> Pin 19 (D/G_IN3 to RXDIG_OUTT)
Pin 7 —» Pin 22 (DIG_IN4 to RXDIG_OUT2)

Configuration —
> Set AUX_GPI1 and AUX_GPI2 ‘Direction’ in the Receiver to be ‘None’.

> Set AUX_GPI3 and AUX_GPI4 'Direction’ in the Transmitter to be
‘None'.

> Set AUX_GPI3 and AUX_GPI4 on the Receiver module to be ‘Inputs’,
with one set to the action of ‘Increment Channel’, and the other to
‘Decrement Channel’.

> Set AUX_GPIO5 and AUX_GPIO6 in the Receiver to be ‘Outputs’, with
one set to the action of ‘F1” Key Status’, and the other of ‘F2" Key
Status'.
(" Note - these keys can be any of the four available, F1 & F2 are only
included as an example as 3 and 4 were used in the example set-up
covered in section 3 of this tech note.
As all four function buttons will be utilised for this functionality, all
‘Function Key Actions’ must be set to ‘None’ in both the Receiver and
Transmitter Modules)

- Programmable /0
Digital | Audio| BCD |

Pin Direction | Label Action Active  |Debounce|Signal State | Mirrared To
All=_GPH |Mone RT_DI_1  |MoAction Mone  [Mone Mane Hate
All_GPI2 [Mone RT_DI_2 |MoAction Mone  [Mone Maoke Mane
Allx_GPI3 | Input RT_DI_3 |Increment Channel Lows 10 Maone Hore
All=_GPID4 | Input RT_DIO_1 | Decrement Channel Lows 10 Maone Hore
All=_GPIOS| Output  |R_DIO_1  |F1 Key Status Lo Mone Momentan, | MNone
All=_GPIOE| Output |R_DI0_2  |F2 Key Status Lo Mane Maomentan,  [Mane
AlLE_GPIOT|Outpul [RXGATE  |Busy Status High Mone Mone Mone
I0P_GPRIOT |Mone FIM_3 Mo Action Mone  [Mone Maone Hore
I0P_GPRIODZ |Mone FIM_10 Mo Action Mone  [Mone Maone Hore
I0P_GPIO3 |Mone PIM_11 Ma Action Mone  [Mone Mane Mot
|OP_GFIO4 |Mane PIM_12 Mo Action Mone  [Mone Mane Haote
I0P_GFIOS [Mone FIM_13 Mo Action Mone  [Mone Mone Mone
I0P_GPIOE |Mone FIM_14 Mo Action Mone  [Mone Maone Hore
I0P_GPRIO? |Mone FIM_15 Mo Action Mone  [Mone Maone Hore

p |CH_GFIDT |Mone C_HEAD |Mo Action Mone  [Mone Make Hote -

Example Receiver Configuration
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Compliance Issues

CSO Instruction

~Programmable 10

Tait Electronics Ltd

Digital | Audio] BCD |

Pin Direction |Label Action Active | Debounce| Signal State |Mirored To
ALE_GPIT | Input RT_DI_T  |lncrement Channel Lo 10 MHane Mane
ALE_GPIZ | Input RT_DI_2 |Decrement Channel Lo 10 MHane Mane
AE_GRI3 |Mone RT_DI_3  |MaoAction Maohe  |Mone MHane Mane
AL_GPI04|Mone RT_DIO_1 [Mo Action Mone  |Mone MHone Mone
Al_GPIOS|Outpt | T_DIO_1  |F3 Key Status Low Haone Momentan,  |Mone
A_GPIOE|Output | T_DIO_2  |F4 Key Status Lo MHone Momentarn,  |Mone
ALE_GPIOT | Input THEEY Euternal PTT 1 High 2 Hone Mone
I0P_GPIOT |Mone FIM_3 Mo Action Mone  |Mone Hone Mone
I0P_GPIODZ |Mone FIM_10 Mo Action Mone  |Mone Hone Mone
I0P_GPIO3 |Mone FIM_11 Mo Action Mone  |Mone Hone Mone
I0P_GPIO4 |Mane PIM_12 Mo Action Maohe  |Mone MHane Mane
|OP_GPIOS |Mane PIM_13 Mo Action Maohe  |Mone MHane Mane
|OP_GPIOE |Mane PIM_14 Mo Action Maohe  |Mone MHane Mane
|OP_GFIO? |Mone FIM_15 Mo Action Mone  |Mone Maone Maone

p |CH_GFIOT1 |Mone C_HEAD  [MWoAction Mone  |Mone MHone Mone -

Example Transmitter Configuration
None

Please advise technical staff of this additional hardware modification
requirement and/or software configuration.

5. Issuing Authority
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of Issuing Officer

Confidentiality

Distribution Level
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Technical Support Engineer

Confidential — This message or document contains proprietary information
intended only for the person(s) or organisation(s) to whom it is addressed.
All Recipients are legally obliged to not disclose Tait technological or
business information to any persons or organisations without the written
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