Technical Note TN-NSCO080
TM8100 POCSAG Paging

Technical
Support

TECHNICAL NOTE 5 December 2003

POCSAG Paging via the TM8100

Introduction

The TM8100 is able to support POCSAG modulation via the use of an external
Encoding device. The modulation from the device is tapped into the radios audio
processing chain and conveyed over the air when the appropriate External Press To
Talk (EPTT) is activated.

The following is an example of the use of this feature, this particular application
involves using the radios inbuilt selcall and external alert facilities.

An example of where this application could be used would be any situation where
vehicle operators (e.g. taxi/courier drivers) typically respond to selcall calls. When
away from their vehicles they would carry a POCSAG pager and therefore not miss

critical calls.
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Please note that the use of POCSAG modulation requires regulatory approval in
some countries.

In the example above, the pager used is a LASER NUMERIC POCSAG pager.
Details of this unit can be found at http://www.atiwireless.net/

The POCSAG encoder board used was the MIDIAN ANI-MP. Details of this unit are
available from the Midian Product catalogue. http://www.midians.com/index.asp.
Look under PRODUCTS/PAGING and DIALING/POCSAG for the specification sheet
and manual.

We have also sourced pagers from Selective Communications in Auckland, and used
the APOLLO model AL-901 Numeric Pager in our TM8100 Product Roadshow. This
can be seen at http://www.selective.co.nz/pagers.html , some of these pagers are
synthesised and are available in different frequency bands.

Operational Description

In the diagram above RADIO B has been configured to internally alert to a selcall call
for a set period of time, and then if the call remains unanswered to activate an
EXTERNAL ALERT.

This external alert line is connected to one of the inputs of the POCSAG Encoder.

On receipt of the output trigger from the radio, the Encoder is programmed to
Externally PTT the radio and send the POCSAG paging string to its Transmitter.

The radio is also programmed to “TAP” the incoming pocsag modulation into the
appropriate point in the TX audio processing chain. (As POCSAG modulation
extends from close to DC, it is necessary to bypass some of the usual “voice”
filtering.)
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Connection details

The diagram below shows an example of how the Midian Encoder could be
connected to the TM8100 via the Auxiliary connector.

Details of the required programming for the Encoder board are after the radio
programming information.

The PCB is small enough to mount in the housing of a D RANGE plug, The plug is
then connected to the back of the radio.

Alternatively, the encoder PCB could be mounted in the options area within the radio
and connected to the INTERNAL OPTIONS CONNECTOR. In this instance the
signals would need to be programmed to interface with this connector and not the
Auxiliary one. We have only shown the D-Range connections in this document.
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HARDWARE CONNECTION DETAILS

Radio Programming Details

The TM8100 needs to be configured so that its Auxiliary connector is interfaced with
the POCSAG Encoder. A default datafile can be supplied on request.

Some connections on the auxiliary connector are fixed (12V supply, GND, AUDIO
TAP IN), but a programmable 1/O line must be assigned for External Alert and
EPTTL.

The radio first needs to be configured and set up sing the customers existing
SELCALL set up information or new selcall set up created if not currently using
Selcall.

1. Under the ALERTS / GENERAL tab, the internal alert duration needs to be
set to the required length and External alert needs to be enabled
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2. Under the ALERTS / EXTERNAL ALERTS tab, set the behaviour of the
selected external alert. Delay before it is sent, the duration of the alert and
the signal pattern to STEADY.
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3. In order to ensure that the EPTTL1 takes priority, it can be set for the
HIGHEST in the PTT / EXTERNAL PTT(1) tab. Additionally the audio
source for this PTT is set for AUDIO TAP IN.
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4. In the PROGRAMMABLE I/O DIGITAL tab, GPIO4 has been configured
as an output, which will be the External alert to the Pocsag pager module.
GPIO6 has been set to an input, and is the EPTT line from the POCSAG
module.
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5. Both are set for active low, and the PTT line has been given a debounce
value of 10 mS.
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Alternatively, if you wished to initiate the POCSAG page on a different channel from
the one the SELCALL call was made on: Configure another input in the
programmable 1/0O form, and set the action for PRESET CHANNEL.
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6. Make the DEBOUNCE for the EPTT input longer (60 ms in this case) and
set the DEBOUNCE for the Preset channel for a shorter time (10ms in this

case).
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10.

11.

In this case the PRESET CHANNEL has been defined as CH2 in the
bottom right corner of the PROG I/O page.

The PTT line from the Pager board is fed to BOTH the inputs on the
connector of the radio (i.e. GPIO 6 & 7: Aux pins 9 & 1 in this example)
This is shown in the connection diagram below.
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When the PTT line from the ANI module goes LOW, after the debounce
time of 10ms the radio initiates a channel change then after a further
50ms the radio initiates a PTT.

In the PROGRAMMABLE 1/0 AUDIO tab, the AUDIO TAP IN point has
been configured to insert the pocsag modulation at the appropriate point
in the TX audio processing chain. As POCSAG modulation requires a
response close to DC, it is important that the traditional subaudible
filtering and pre-emphasis are bypassed.

The Tap type is set for BYPASS (The TAP IN audio replaces any other
audio source — like the microphone audio).
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12. The TAP IN is set to occur ON EPTTL1. (We have already identified that
this will be EPTT1 on the previous PTT programming tab).
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The method of activation of the POCSAG encoder via an External alert line is not the
only way the radio could be configured.

E.g. The radio could be programmed to activate a digital control line on receipt of its
selcall identity with the correct control status digit.
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ANI Module Programming

The MIDIAN ANI module is available with an operation manual and programming
software (KL-3) as well as a programming lead.
Please refer to this for connection to the module for programming.
To Program the module:
» Ensure you have the right COM port (FILE/PREFERENCES/COM 1-4)

» READ the current settings

'.f! Midian Electronics KL3 - Universal Board Programmer - [ANI-MP: animp.dft]
E?g File: _BeadUnit! | ProgramiJnit!  Window Help

0.4 wup delay [front porch] [0.00-300 00 zeconds] I ™ Update
Repeat interyal [0.00-300.00 seconds] I2. Transmit count [1-99 times] ¥ [nvert

— Tranzmitted Data for Each [nput

—lnput 1
|1595840 Fager Addrezs |D.5 Debounce [0.01-300 00 zeconds)

Baud Rate| — Low [nput - Select Dizabled, # of rings or Mumeric/Alphanumeric Message
= 512 CD L1020 30 4 & NC 1234567

1200
2400

e |

—High Input - Select Disabled, # of ringz or MumericAblphanumeric Message-

g e e o o @ @ |

—|hput 2
|1595840 Fager Addrezs |D.2 Debounce [0.00-300 00 zeconds)

Baud Rate | - Low [nput - Select Dizabled, # of rings or Mumeric/Alphanurmeric Meszage
512 g w8 & 8 & @ |

= 1200
* 2400

—High Input - Select Disabled, # of ringz or MumericAblphanumeric Message-

g & e ® o ® @ |

—|nput 3
|159554E| Pager Address |EI.3 Diebaunce [0.00-300.00 seconds)

Baud Rate | Low [nput - Select Dizabled, # of rings or Mumernc/Alphanumenc Meszage
512 g w8 & 8 & @ |

= 1200
2400

e |

= High Input - Select Disabled, # of rings or MumericAblphanumeric Message-

o e e ® e e e | |

|

» The programmer is divided into global settings at the top and 3 independent
configurable settings for each of the available inputs (1-3)
» Below is a description of the programming features.

GLOBAL SETTINGS

KEYUP DELAY : This sets the delay that can be set after the PTT signal is sent out,
before the actual POCSAG modulation is sent to the radio.

REPEAT INTERVAL : If the module has been programmed to send more than one
transmission of the POCSAG modulation, this is the time interval between each
transmission.

TRANSMIT COUNT : The module can be configured to send the POCSAG
modulation from 1 — 99 times once its input has been triggered.

INVERT: The POCSAG modulation polarity can be inverted if required. This is
necessary for transmission to some POCSAG paging units.

UPDATE: With this selected, the programmer will be given a visual indication (Via
the Memory Use indicator to the left of the tick box) of the amount of memory buffer
used.
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DETAILS OF TRANSMITTED DATA FOR EACH INPUT

All 3 inputs have the same fields for data input.

PAGER ADDRESS : This number is used to address the required pager. Up to 7
digits can be used.

DEBOUNCE: A debounce can be programmed on the input trigger, which must go
low or high for the programmed period of time before the encoder will initiate a
paging call.

BAUD RATE: The Pocsag data rate can be configured for either 512, 1200 or 2400.

LOW INPUT : If the Input trigger is expected to be low, (Otherwise select D and use
the HIGH INPUT below).

» A page of 1-4 rings to be heard by a tone only pager.

» N for a numeric pager followed by the string of digits you want displayed by
the pager.

» A for an alphanumeric pager followed by the characters you want displayed
by the pager.

HIGH INPUT : If the Input trigger is expected to be high, (Otherwise select D and use
the LOW INPUT above).

» Aring page of 1-4 to be heard by a tone only pager.

> N for a numeric pager followed by the string of digits you want displayed by
the pager.

» A for an alphanumeric pager followed by the characters you want displayed
by the pager.

» To save any changed settings, PROGRAM the module

'.f! Midian Electronics KL3J - Universal Board Programmer - [ANI-MP: animp.dft]
E?; File Readlnit! _Brogramlinit! | Window  Help

0.5 Keyupelay [front porch) [0.00-300.00 seconds] I [ Update
10 epeat interval [0.00-300.00 seconds] |2. Tranemit count [1-99 times] W Invert
— Trgpfimitted D ata for Each Input

put 1

|1 595640  Pager &ddress |U.5 Debounce [0.01-300.00 seconds]
Baud Rate| — Low [nput - Select Dizabled, # of nngs or Humencélphanumenc Mesgage —————
i+ 52 CD CA1C 2030 4 @ NC af1234567

o~
~ ;igg —High Input - Select Dizabled, # of rings or HumencAdlphanumernic Meszage-
Lo @D Cac2C3ra CNC A

—Input 2
|1595540 Pager Address |D.2 Debounce [0.00-300.00 zeconds)

Baud Rate — Low Input - Select Dizabled, # of rings or MumericAdlphanumeric Mezzage
82 (D C1C 20308 CNC A

= 1200
2400

=High Input - Select Dizabled. # of rings or MurmencAdlphanumeric Message-
D CC 230 CONC Al

—lhput 3
|155554U Pager Address |D.3 Debounce [0.00-300.00 seconds)

Baud Rate; — Low Input - Select Disabled. # of ingz or Humencialphanumeric Message
g2 (=D Cc2ceria CONC Al
~
- ;igg —High Input - Select Dizabled, # of rings or Humenc/Alphanumenc Meszage- |

i e el e e e e
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ANI ENCODER MODULATION LEVEL

The POCSAG modulation level must not exceed 1.5KHz for Narrowband channels
and 3KHz for Wideband. There is a modulation adjustment on the POCSAG encoder
PCB (R12) that can be used to set this if necessary.

Pager Setup

Depending on the pager you are using you will either have to order the pager on a
certain frequency or you can get a synthesised pager and program it to match the
frequency the TM8100 is transmitting on with your POCSAG signal.

Instructions for programming this are usually supplied with the pager units, and are
different depending on the manufacturer.

They are available in different frequency bands but it must be in the same band as
the radios channel used for the sending the POCSAG modulation.

If you require any clarification or further information please contact the
National Support Centre on 0800 MOBILE (0800 662453).
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