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1 Infroduction

introduction

The PROGSYS prograrming software package
allows the dealer to configure and program the
TK-704/809 and TK-249/349 radios with con-
ventional signalling.

The TK-70%/809 and TK-249/349 of conven-
tional signalling radios offer an exceptionally
high degree of flexibility, enabling operation in
systerns ranging from simple non-selective call-
ing systems ta advanced combined selective call-
ing, CTCSS/DCS and DTME systemns.

Programming a radio unit takes place in two
stages. The first stage is to set up ail parameters
for the radio to be configured. This can be done
without the radio unit being connected. All pa-
rameters ¢an be edited and saved w a bile, allow-
ing almost all of the work to be done in advance.
The second stage is i store the programming
data in the tadio. During this procedure, the radio
riust be connected to the PC via a serial cable, If
necessary, the radio wnit(s) can be repro-
srarnmed, since all data can be stored on cisk for
later retricval.

The contents of this manual are based on version
102 of the PROGSYS software, Chapter 2 ex-
plains how the program has to be installed.
Chapter 3 gives a full overview of available fa-
cilities. This list is useflul for evaluating and de-
ciding about required facilities for a given

applicatinn.

Chapter 4 deals with the editing of the configura-
tion data. This chapter describes items such as
entering and leaving the program and moving
through the various windows. Chapter 5 explains
how the radio has to be programmed and how
file maintenance is nrganized. In chapter 6 fol-
lows a reference puide, in which the parameiers
in each of the windows are described in detil.
Chapter 7 deals with possible error messages.

In addition, there are a number of appendices and
a glossary. Appendix A describes the available
tonesats, Appendix B contains 4 table of the
available CTCSS tones. Appendix C shows the
DTMT combinations. Appendix D gives an over-
view of alert tones, and appendix E contains pro-
gramming  exanmples of decode and  encods
formats and macros. The glossary lists the abbre-
viations that are used in this manual.

Text that has to he typed in and function keys
that have to be pressed are printed in bold. Keys
that have 10 be pressed in combination are separ-
ated by a hyphen, lor example AL-F1. Bold is
also used for short messages given by the pro-
gram. Longer messages are sel off from the man
ext by an extra ling and are cenwred. Possible se-
lections are printed in italics and bold. (DO3)
Commands and file names are capitalized.
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2 Inatallabon of FRIKASYS

Installatlon of PROGSYS

The programming software for the TK-709/809
and TK-249/349 conventional radios russ on
IBM-PC. AT or campatible systems. The mini-
murm hardware requirements are the {ollowing:

« Monochrome (Hercules), CGA, EGA, YOA
or XiGA screcn adapter

- One serial port (COM1 or COM?2)
= 512 KByte of RAM
+  Disk drive

A hard disk is not regquired, although recom-
mended for faster operation.

The programming software is delivered on two
floppy disks, one for 5.25 inch diives and one for
1.9 inch dnrvas, both low-density formatied
(360) K and 720 K). The disks contain the follow-
mg files:

PROGSY S EXE Executable file
PROGSYS MSG Message file
PROGSYS.CFG Configuranon file

Cither Mles wcluded are defaolt files for the sev-
eral models of TK-705805 and TKI40/340
radios and example files.

Making a backup copy

RBefore installing the program, you must make a
tackup copy of the original disks. This can be
done using the DISKOCOPY command. which
can be found on sny DOS program disk.

If you have a two-drive system, follow these
steps:

i. Insen the ongmal disk in drive A: and a new
disk indove B,

2. Type DISKCOPRY A: B: and press Enter.

22

If you have a single-drive PC, follow these steps:
I, Insert the original disk in drive A:.

2. Type DISKCOPY A: At and press Enter.

3. Follow the instructions on the screen.

For more imformation about the DISKCOPRY
cammand, see the DOS user manual,

Installation on hard disk

For faster operation the programining sofiware
can be installed on a hard disk or network dnive.

To install the software on a hard disk, follow
these steps:

1. Select the directory in which you want to
store the programming software with the
DOS command CD directory name.

To store the software 18 a new directory, you
must first create this directory with the DOS
command MEKDIR directory name. For
example, o create and use  direciory
CAPROGSYS. type the following commands
and press Gnter afier each command:

Ci

cD A

MEDIR FPROGSYS

CD PROGSYS

2. Tasert the disk inddve A:.
3. Type COPY A:\*.* and press Enter.

After copying, the programuming software is in-
stalled on your system, and you arc able (o use n
from the hard disk.

Operation from a networked drive is similr 10
that of a hard disk.
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2.2

Using files and directorles

The programming software itself is very compact
and stratghtforward in the use of files and diree-
taries. Tl is possible to create separate directorics
for data [ies (for example, to s1ore the configura-
tion file of a programmed mecbile or handpom-
able). To mun PRUOGSYS from ancther directary,
make sure that a path is set up, in the AUTOEX-
EC.BAT file, to the directory where PROGSYS
15 installed or o a directory whare PROGSEYS is
called from a batch file.

For example, il PATH is cummently set (o C2ADXOS
within the AUTOEXEC BAT file and the pro-
gram is stored in CPROGSYS, replace the line:
SET PATH=C: \DOS

by

SET PATH=C: \DO5;C: \PROGEYS .

O petworked doves, make sure that the proe
eram, help and configuration files are fagged as

read-only, sharable files.
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TH-702/809 and TH-249/348 Product Specificaions

TK-709/809 and TK-249/349 Product Specifications

The TK-709/809 and TK-249/349 conventional
radios are very versatile in operation and con-
figuration. The product allows simultanesus use
of CTCSSMXCS, selective calling and DTMEF,
which are all available as standard functions. Be-
cause of its flexibility, the product is suitable for
use in complex systems vsing (combined) selec-
tive calling and CTCSS/DCS, and as replace-
ment radios providing full compatibility with
other brands of mobile and hand-portable radios.
This chapter presents an overview of the fa-
cilities that are available for the product, ena-
bling you o make a selecion for the most
suitable configuration for 3 given application.

User controls

The following aptions are available:

« The mobile offers 5 programmable fuoction
bugons, which can be used in the sizndard
configuration (moniior openfclose, squelch
defcat, tunsmit call, digit xI and digit x10),
but can also be customized for special appli-
cations.

* A keypad/microphone can be connected to the

mobile for numerical entry of the selcall ad-
dress, channel number, D1TME tones and scan
group enlry. In addition, the keypadfmicro-
phane butions ¥ and # can be uscd to operate
selcall-related functions such as openfclose
and transmil call.

»  The portable offers & programmable function

hutions, which ¢an be used in the standard
configuration (momitor openiclose, squelch
defeat, transmit call, digit x1 and digit x10,
lamp), but can also be customized for special
applicaticns.

« A keypad can be anached 1o the porizble for
numerical entry of the seleali address, channel
number, DTMFE toncs and scan group enlry,
In addition, the keypad buttons * and # can be
used to operate selcall-related functions like
upenfclose and transmit cail.

3.2

*+ Al buttons and keys can be configured to ac-
cess up o three functions by assignment of
the key press or release, key hold and key
shift user actions.

* An exiensive set of 60 functions is available
for assignment to each of the button and key
actions.

* A PTT bution is provided to operate the trans-

mitter, with programmable PTT press and re-
lease functions.

* The default operation of the numencal keys
of the keypad can be set to *selealf” or “chan-
nel’ to speed up seleetion.

* The LCD shows the seiectzd channcl number
andfor selected selcall address. The LCD
readout is also used to show the scan group
number, number of queue entries, and the en-
tered number in the DY IMFfselcall dial mode.
A number of symbols is available to show the
current operaling modes.

* Ared LED on the portable shows the transmit
mode and indicates a transmit lockout condi-
tion.

= [Programmahble transinit tone-out, transinit
time-out wamning and trsosmit lockout param-
eters arc available to lumit speech trans-

nussion time.
Channel selection and scanning

The following options are available for channcl
selection and scanming:

+ The channel readowt stming is programmable
per channel. In the numerical mode this 3-
digil string can contain digits, characters A 1o
C, - and space. Parts of the chanmel number
can be preset by an overlay string, which can
be eniered as alphanumerc characters for all
¢hanpels combined. In the alphanumeric
modz, all five digits can be entered as alpha-
numneric characters,
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Channel numbers entered by keypad are com-
pared with the defined channel number read-
olt strings.

No-, one-, twe- or theee-digit channel num-
bers are ullowed to be entered by keypad.

The selected channel at radio fm-on can be
eithar a predefined channel or the channel that
was selected before switching off.

Ten scan groups are avatlable, of which each
can contain 2 number of channels and one
prioaty channel. The number of channels per
scan group can vary from one to the number
of programmed channels.

Each of ihe configured scan groups can Iz
made “user progrmmmable’, allowing the user
ta include or exclude scan channels and to
change the prionty channel.

The scan speed, scan wait, scan dwell time
and scan configuration are programmable per
system. This allows selection of those pa-
rameter valucs best suited for a partictlar ap-
plication.

Scanning can be activated automancally w
tradio turn-on. When pressing the PTT button
while scanning, scanning can continue (PTT
press is ignored), stop enurely or stap lempo-
rarily (resumed after the PTT bution is re-
teased), depending on the configuranon. The
radio can be configured to transamt on the
current scan channel, a preference channel or
the channe! selected before scanning was acti-
vated.

A scan background facility is provided 1o
allow entry of a seleall address or dialling in-
formation dunng scanning.

313

Selective calllng

The following options are available for selective
calling:

Available tonesets are: ZVEL €CIR, DZVEL,
PZVEI, PCCIR, PDZVEI EEA, CCIR2, EIA,
Natel, AP 360 and Keawood.

Tonesets for receiving selective calls are con-

figured per system group, thus allowing sep-
arar: lonesets per group,

Toneset selection for ransmission of selective
calls is included in encode formats. In this
Way, separate tonesets can be used for each
applrcation the radio is conligured for.

Selectable selective call decode reset period,
configured per system group.

Number of selectable digits for normal calls
car be configured as none, one, twe, three,
four or five, This number is configured per
Sysiem group.

Number of selectable status digmits can be con-
figured as none, one, twa, three, four and five,
Thiey are configured per system group.

A seleall sequence can consist of 8 maximum
of 30 10 50 toncs, depending on the complex-
ity of the encode format. Scleall sequences
can also be interrupted by pauscs o create
formats like 2*S-tone and 3*3-tone.

The transmitted tones can be fixed, extracted
from the channel selcall digits, variable digis
seiectable on the keypad, or digils Trom the
Quene enuy.

There are four five-tone addresses avalable
per channel, which are normally used 1o con-
figure the transmut address and the prmary,
secondary and third receive address. "These
five-tone sequences can also be used for other
purposes, for example, to spectfy a PTT-1dent
call,
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The tone length per selcall tone can be se-
lected from | ms to 7000 ms in | ms steps.
The tone length can be changed within the
tane sequence at any place and as much as re-
quired.

A silence period {pause} can be inserted at
any posilion within the 1on¢ scquence, and
also before and after transmission of the call.
The pause duration can be selected from 1 ms

to 7000 ms in 1 ms steps.

For transfer of dialling information, specific
encode format instructions are available to
transmit up to 28 digits plus a checksem and
length indicator.

Matching and/or decoding an incoming selec-
tive call is possible {or up 1o 16 digits. [t 15
possible to match enher fixed or group digis.

Both the A-digit and (hdigit can be used as
group digis for decoding selective call mes-
sages. combined or separately.

Single as well as multiple decode identitics
can be configured per system group, which
can be distinguished for the user by separate
alert beep sequences. Incoming group calls
can be indicated with distinctive slert tones if
necessary.

A queue for up to nine incoming calls 1s avail-
able to store the identity of the calling pany,
enabling the user 1o call back later. The num-
ber of queue entries is dependent on the num-
ber of digits stored and whether or not the
channe! number is stored 1o0.

Incoming call digits can be stored in the
queue using the FIFO (First In First Out) or
FILO (First In Last Out} order, duplicates of
the same calf con be stored or avoided, and
the queue entry can contain the channel num-
ber or not. For all combinations of these func-
tions cight queue instructions are available.

After queveing an incoming call, the identity
can be shown on the display immediately or
reirieved after pressing a key.

Variable digits, anywhere and in any order
within a decoded sequence, can be transfered
1o the queue for identity readout or callback.

A separate decoding format can be configured
for activating remote stun and revive, and
remote kill (destroying EEPROM coatents).

The decode format can contain instructions 1o
remotely close the radio.

In the mobile, an extemal alarm can be acti-
vated afier receiving a call. The rhythin can
be configured to make the alarm, for example
a homn, easily recognizable.

The radio can be configured in such a way
that it closes autnmaticully on receiving a call
directed to another radio; matching with two,
three or four digits is possible.

Operation of the automatc ¢lose facility can
bc disabled for a cenain period of time, for
example, when expecting a response {rom an-
other radio or base station.

Transmission of a single tone is possible
using 2 frequency between 300 and 3000 Hz,
and a duration from 1 ms to 7000 ms in | ms

steps.

An encode format can be repeated for a num-
ber of times, sclectable from | to 255 A
decode format can be configured to stop a re-
pealing encode format, for example, when a
vahd sclcall sequence is received,

A timed decode sequence can be tripgered
after decoding as a serics of tones, allowing
decoding of multipke sequences, for example,
1o decodde 2*5-tone and 3*5-tone formats.

A timed decode sequence cun be trigpered
from an encode lormat, allowing decoding or
matching of a response from another radio or
base station. This facility can be vsed 1o auto-
matically repeat a call if necessary, or to show
il a call has been transmined successfully.

Decode formats can be linked to allow decod-
ing of very complicaled sequences
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3.5

1z

CTCSSMCS

The following oplions arc available for SAT
(CTCSS/DCS):

+  SAT (CTCSS/DCS) transmit and receive fre-
quencics are configured scparately per chan-
nel. Both the transmit and recaive SAT can be

sel to any of the 38 available CTCSS frequen-
cies, 83 IXCS codes or switched off.

= Transmit tockout for CTCSS/AXCS restricis
transmiission  when the radio receives a
CTCSS/MCS tone or code with the wrong fre-
fuency, or when it only receives a carrier.

« CTCSSMCS can be enahled and disakled in
an encode [orimat, thus allowing suppression
of nodse when the PTT buetton is released.

+ A squelch noise tail suppression feature 13
available for both CTCSS (delay after trans-
mizsion without CTCSS) ot DCS (ransmit-
ting a specific tone).

«  For DUS decoding, the number of bits that
miay be corrected., can be selected.

DTMF

The lollowing options are available for DTME:

*  Transmission is possible of cach of the 16
available IYTME tones.

«  The duration per DTMF tane can be selected
fraom 1 ms o 7000 ms in | ms sleps.

« The cncode format facility can be used to
buffer entered digits, thus enabling trans-
mission of digits each time a key is pressed
while the PTT button is pressed (overdial-
ling).

¢« Transmission of a hxed and vanable sequence
of DTWF toncs is possitle similar 1o trans-
mission of selcctive call digits.

=  For overdialling, the ransmitted DTMF Lone
can he configured for a fixed ducalion, or it
can be transmitted as kong as a key is pressed,

36 Miscellaneous

The following miscellaneous functons are avail-
able:

+ Startup power selection can be set to low or

high.

Power selection can be fixed to low or high

per system group, or made user seleciable il
required.

The Return-io-Standby facilice allows more
‘closed” operation of the radio network by re-
stricting open channel spesch communica-
tions. Several parameters are provided to
conligure  the Retum-to-Standby  facility;
these are the RiS listen and active penad, and
the Rt5 mode.

Transmisston of speech can be triggered from
an encode format, thus allowing transmission
of summounding noise in an smergency state
without the I'TT button being pressed. This
function can be combined with wansimission
af a selecuve call 1o ideattfy the radio on a
hase station conteodier readout.

Muliple |lockout modes 1o prevent trans-
mission, for example, when scanning is acti-
vated or the selcall menitor is muled.

A text message with fixed characters can be
shown after receiving a call or shorily afler

switching on the radio.
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4.1

4.2

Getting started

Starting up

The program can be started up from any direc-
tary If the dirctory where the program is located
5 included in the path {see 2.3). It i5 recom-
mended 10 use a separale directory for storing the
data files.

To start the program, type PROGSYS and press
Enier,

The program stars up with the main menu. The
top line displays the cumrent date and time. The
date and time are retrieved from the system clock
and cannat be changed fram PROGSYS. The top
line also shows the version number.

Moving through the program

The program uvses text-based windows. These
windows are orzanized io a stacked manner, en-
abling you 10 see the level at which you are cur-
renfly  working. Most editing windows  are
directty accessible from the main meno. Only
tess frequently used functions of the program
have to be accessed from a submenu. The strac-

ture of the menus s explained later.

To select an Hem from a menu, move W the wem
by using the cursor command keys { T/ .1 ) and
PglUp / Pgbn}, and activate the menu item by
pressing Enter. An editing window or subment
will appear. From subrenus, other menu selec-
tions are possible. To rewm to @ higher level,
press Esc.

Within an editing window, you cun maove (o at-
other parameter with the cursor command keys
( T+ L) You can also use the Enter key to move
to the next item. Some editing windows are
presented as a table with rows and columms (for
example, the channed list and scan group win-
dows)y. Within these windows; the cursor coms-
mand keys secve to move within the curment
column (vertically), while the Enter key serves to
move 1o the next column (horizentally). In the
key definition window, a special function key 15
used to move 1o the next column.

4.3

3.4

4.5

Moving withln a selection window

At some locations in the program, you can select
an item from a special selection window, which
can be displayed with the function F3 (select).
This function is used, for example, to select al-
ready defined system groups (System parameters
window) or encode / decode definitiens (Encode
f Decode format editor). In a selection window,
the following keys can be used:

Tl

moves to the next itern in the direc-
tion indicated by the arrow

moves to the very first item

maoves to the very last item

Home
End
PgUp maves to the fcst item in the cument
window, if you press it again, it
moves 1o the first item in the pre-
vious window

PgDn maves o the last item in the lefi col-
umn of the current window; if you
press it again, it moves to the last
itcm {lefi ¢column) of the nest win-
o

Enter selects the currendy  highlighted
iem and leaves the selection win-
dow

Esc leaves the selection window withow

making a s¢lection

Leaving the program

Leaving the program is only possible from the
main memt. To feave the program, press Esc or
select the option Exit program from the menu.

Press ¥ when asked fur conficmation, or press N

" or Tge to return 1o the main ment, [mmediate

guitting withad a request for confimmation is
possible by prossing Ale-X,

Changing parameler values

The defaull values of parameters are normally
the lowest values possible for these parameters.
C’hanging parameter values takes place in one of
the following ways:

73
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« Values of parameters with a range of pre-
defined values are displayed on a bar (in
reverse video). To change such values, press
the space-bar. The next value is then dis-
played. Forward and backward scrolling is
also possible with the cursor left £ right keys
{ « , — ). Press Ins to pick an item directly
from a selection window (see also section
4.3). Press Enter or cursorup fdown { T, 1)
to accept the selected value.

*  To enler numenic values, type in the value di-
rectly or change the cument value by using the
Backspace key to delete the value and then
type in the cosect digi(s). M the entered
vilue is out of range, it is automaticully setlo
the nearest valid value. After entey of some of
the parameter values, the entered valve 15 im-
wediately checked {or validity. If the value s
invalid. the program Zenerdles 2n Svor mes-
sage and cnables you 1o enter anather value.

= Editing text is similar to entenng numenc
vilues. Changing cniries 15 possible by retyp-
ing the felevant string o by editing the cur-
rent string Tirst by using the Backspace key.
Press Enter to fix the selection and move to
the next parameter.

On-ine help

Each parameter window has help information at-
tached to it To display this help information.
press FL The on-line help gives infanmnation on
“he purpose of the parameter and lists value rang-
¢s that are generally vahid. Some ranges are de-
pendent on  the selected  values of other
parameters, such as the frequency range, and are
not shown in the help window,

4.7 Usa of function keys

‘The bottom line of each screen fists the available
keys and their functions. The function keys may
have differcat meanings in different windows,
except for FI (help) and Esc (exit). Therefore,
the available key functions are descrived per
window in chapter 5.

Sometimes, the bottom line is used to show valid
TESPONSes 1o a message.

If the available function keys cannot be shown
on one line, the next line can be selected by
pressing Tab.

Many of the editing windows can be accessed di-
recly by means of shant-cut keys. The following
key cambinations are available:

Al Channel paramneters

Alt-D Decode formats

Ali-E Encode formats

AR-CG General parameters

Alt-1 Swatistics

Alt-K Key defuutions, front panel bustons
Alt-M Key definitions, keypad/microphone
Alt-P Program mdio

Alt-R Load file

Alt-S System pararneters

Al-Y Printout of data

AR-W Save file

In addition, the followmyg key rombinations are
available:

Al-X Exit PROGSYS without a check on
saving (2vailable from Main menu)
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5 Program sincture

Program structure

This chapter contains information on the menus
and editing windows. Each menu and editing
window has its own set of function keys, which
are also explained here. For a detailed descrip-
ton of cach of the parameters, see chapter 6.

Main menu

The options of the Main menu give direct access
to the most frequently vsed editing windows,
Only two of the options display a submenu.

Ganerii paramelers

Si::tzn Harameers
Channel paraneter=
Scan growps

Advanced optians
Filez/pragramming
Erit progrsm

— e

Figure 1 Main meny

All possibie selections froin this main menu are
dascribed in the subsequent sections in this chap-
ter.

Setup radio

The szwp mdio option enables the selection of
some general paraneters of the radio 1o be pro-
grammed. Paramwler ranges in the other win-
dows are dependent on the parameier values
enterad in this setup window. This means that the
parameters i this window must afways be ser
first.

Hodel nusmbersseries
Ordering number a2

Freguency range
Serial]l nuwmber
Hualer of sven groups
Addrezses per channel | 28
Lock code feBaa
I bCj erpoy—corrsating Three
r af ch. &igite Twa

146..174 M=
BRAGRARE

Channe 1 readout mode alphanum,
Heysalert boep volume law high
Ext.alert + transfer eMtAErALT
Powsr zave on Cise FAd ma
Fowar gave off time 208 me
Fover save delay 5 zec
Hold de Jay g0 mzoc
Cueprlay bext channal h

Ooerlay text seloall
Gu:r].a_lp text sftalus
e e

Figure 2: Setup portable window

T e e e,

The seiup radio editing window inciudes selec-
tion of the modei number and overall configura-
tivn of the radio.

2.3

Selection of the model is possible by three meth-
ods. These methods are fully interactive to sim-
plify selection. The methods are-

*  Model number / series: enables the radio to be

selected by specifying #ts commercial name
and number.

* Ordering number: enables the radio to be so-
lected by choosing the right ordering number.

* Frequency range: on entry of the frequency
range, the model und ordering number anm:
automatically adapted.

Furthermore, the setup window contains infor-
mation on, for example, the serial number of the
radio, the number of scan groups, addresses per
channel and the lock code.

No submenus are available from this menu. Press
Esc to reum (o the Main menu.

General parameters

The parameters in the general parameter editing
window are valid for all configured channets and
systtin groups, These parameters are related to
power-up conditions, user interface keypad oper-
ation, display format and time-outs. General pa-
rarmelers are system-independent. The short-cut
key for this window is Alt-G.

Startup scan W
Startup sonitar nab e
Btartup power Low
Startup encode def. [OFE]
Erartup channal i
Cavn cﬁlnncl nunber DMzable
Start delimiter peg'd Pizable
Pigic entry method Replace
CHIJH from dﬂl'lt-!l.t tx Disabkle
X ypad o Selcall
Hornal diz Iﬁml Channal
Scan lii].nlay DirRat Etandard
BtS licten period 18 zec
FLE active perdnd 18 500
Tranzmit timenput 6B gec
Transmit warnin 5 sac
Transmit inh. tismeant 1% e
Hunher antry Elmaout 28 cac
Lamp t [meont | iR zeo
e e e e e e e

Figure 3; General parameters
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System parameters

A radio can be programmed for use in different
system groups (or blocks). The parameters in the
system parameters window are valid (or one par-
ticular system pgroup. The top line of the window
indicates which system group is cumently being
edited, Press F7 (add) to create a new system
block, The program automatically names the sys-
tem blocks by numbering them from #0 upwards.
Use F6 (rename) to change the name of the sys-
tem block.

p Svstentng |
Salcall t&nil“ standlﬁ ?gﬂ'
Receive {:p ied "1
S=lrctab ulchll digits | Five
Selectable status digate Two
Buty symbol Functian Carrier
Return-ta-Standby mode Disabile
Butomat ic clage Hone
Pawsr zolactabls Digable
Fixed power telection Law
Foniter Functiea Bath
Scan spoed 168 me
Scan wail 1200 mz
Sean duell tine 10 gec
Sean canf iguration Carrier
Carrier detect ignore 2 my
Croup digit selectable Bizable

Figure 41 System parameters

When there is more than one systemn block avail-
able already, you can select the next / previous
system block that 1s kisted by pressing ¥4 (next)
or F3 (previous). Selection of another system
block is 2lso possible from the selection list that
is displayed when you press F3 (select).

T e R e

Figure 5; Selecting a system

You can progran a sumber of fonmats per 3ys-
e group. Sclect ¥2 (formats) to display the
window Systemn formats, in which you can select
a formal for each [unction. The number and the
contents of the available formats are dependent
oh the way in which the formats have been pro-
grammed (sce $.7.2 and 5.7.3).
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Encoda butten 83 £
ﬂf“' buttsn 83 'R:Eﬁﬁ?l
vie buttos 84 LangTane
I Encoda butten 5 Ougr
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Figure 6: Salecting formats

Press F8 (delete} to delete the system block that
is currently displayed. The next system block

will then be displayed,

Press Ese to retum 1o the Main menu. The shor.

cut key for the System parameters window is
Alt-S.

5.5 Channel parameters

;ys.ymup
s 5 =t endne
Ch-B2 | 198.12588 | 158 12488 | S stendne
Ch-23 | 15@.7eeda | 152.20888 | Systembna
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Figure 7: Channel parameiers

The parameters in the window Channcl parame-
iers enables you to edit the most frequently used
channel-reluted paramters. The Channel parame
eter window can be selected from the main menu
or accessed direcily by using shom-cut key Alt-
C.

In the main Channe] parumeters window, the fol-
lowing functions are avatlable:

«  Adding one channel at a time with F4 {add)
The channel is insericd after the one that is
currently selected.

+ Insciting a channel with F5 {insen). The
channel is inserted at the current position.
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Figure 8: Generale channels

+ Adding a number of channels within a speci-
fied frequency range and frequency step be-
tween channels. Activate this function with
F2 (generate). The program displays the win-
dow Generate channels, enabling you to enter
the required values. Press F2 (start generate),
after which the program calculates the fre-
guencies for each channel and displays them
in the Channe! parameter window

» Delciing the cumently selecied channel with
F6 (detete). The values entered for this chan-
nel are deleted and replaced wath the values of
the next channel,

Dizplay matk and number
Hu r of channels ko renunbep

Ch-A
B

T

Figure 9: Renumber channels

* Renumbenng the channels with F3 (renum-
ber). The program displays the window Re-
number channels, enabling you to enter the
number of channels you wish to renumber
and the lowest display number of these chan-
nels. Enter the display number (readout
string} in the format you want o see dis-
played (see 6.4) Press F2 (start renamber),
after which the list in the Channel parameter
window s updated.

The parameters in the Channel parameters win-
dow can aiso be edited in the Channel edit win-
dow, This window also contains a number of
additional parameters, such as the x and rx ad-
dmesses per channel.

Press F7 (edit) to display this edit window. Use
F2 (nexat channel) and F3 (previous channel) to
edit a number of channels in a row. The top line
of the Channel edit window displays the sumber
of the channel thatis currently being edited.

Trarsmit Frequancy i

Rece lve Frequonc

$AT encode Y ﬁiﬂﬁm

EAT dacodn 3

Default tx addeoss mu

Primary rx addrecs s9482
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Ihird r« address PODOR
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Eean [noloda T:'.lt e 211

lock Frog. shift Pizable
up refarsnce Evatendna
=tk S [ v

Figure 10: Channel edit

56 Scangroups

5.7

e == —

Figure 11: Scan groups

The Scan groups window serves 1o edit the pa-
rameters that are valid for a panticular scan
group. The range for the prionty channel and the
preference channel are dependent on the chan-
ncls that are included in the scan group in the
edit window of the Channel parameters window:
if there aré no scan groups available (no scan
groups programmed m the Setup radio window ),
the program will display an error message.

Advanced oplions

The Advanced options window 1s a submenu of
the Main menu and contains less-frequently used
options, like the key definitions and the decode
and encede formats, After you have defined the
radio keys and the decode and encode formats.
you can use them elsewhere in the program. Tor
example, the System parumeters window con-
wins the parameter for selecting the decode for-
mat to be used for a particular system group,

Decods Farmate
Encede [ormace
Conf igurat ion
Haln manu

KEaye -ic rephone

Figure 12: Advanced npiions

Reler to the following sections for more infarma-
tion on each of the available options.

17
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5.7.1 Key delinitions

All avalable keys of the radio are program
mable, This is especially wseful if you want to
program radios for a specific application,

There are two windows available, one for the
keys of the keypadfmicrophone (mebile) or add-
on keypad (poitable), and one for the buttons on
the radio itzelf.
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Figure I4: Kev definitions, keyped f microphone

Keys may have more than one function, The
funcuions can be accessed in the following ways:

Press The progeanymed key lunction is ex-
ecuted as soon as the key 13 pressed,
The press funciien is nomally used
for the pamary key functions, such
as entertng digit 1 with key 1.

Hold The programmied key luction is ca-
eculed if the key is held down for
500 ms. The hold function is useful
for activating secondury key func-
tions, such as selecling the channel
entry mode.

Shiflt The programmed key function i$ ex-
ccuted after the shifi functions have
been activated with a special Shift
key. The shift function is useful for
activating secondary key functions,
such as sclecting the channel entry
mode.

Release  The programmed function is ex-
ecuted when the key is released, In
this way, the primary function of &
key can be distinguished from the
hold function. So, if you want 10 as.
sign a hold function to a particular
key, do nor use the press function
for the key's primary function, but
use the release function instead .

Note:

* If you use shift functions, make sure that the
Shift activation function (shift) is assigned to
akey as a primary function.

* It is possible to program the same value for a
hold function and a shift function. In this way,
the user can choose whether he wanis to acti-
vate the {unction by holding down the rele-
vant key for 500 ms or by pressing the Shift
activation key first,

* As a rule, do not program a function under
Key release if you have already programmed
a function under Key press, or the other way
arcund. A possible exception is the monitor
function. To aliow bricf monitoring of a chan-
nel, you could use the press fuaction of a key
o activalc monitoring and use the release
funetion of the same key o deactivate 1. In
this way, monitoring lasts as long as the rele.
vani key is held down,

= Besides the standard 500 ms hold delay, a dif-
ferent hoki delay can be set wsing the hold
delay parameter. This different hold detay will
be used when hold delay has been assigned 1o
the key press function.

The availuble kcy functions are already defined
in the program and can be selected with the cur-
sor comimand keys, See seclion 6.6 for an over-
view of the available key funclions, Press F2 oc
Pehn to move to the next column, and press
PgUp to move to the previous column. Press Ese
1o rewm to the Advanced optiens menu. The
short-cut keys for the Key definitions windows
are Alt-K and Alt- M respectively.
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5.7.2 Decoede formals

The option Decode formats of the Advanced op-
ticns menu enables you to define the formats for
the decoding sequences for incoming selective
call messagess. You can use Al¢-I) as a short-cut,

Decode formats are series of instructions de-
scribing the contents of selective call messages
to be received, and the actions 10 be executed if
the incoming message matches the defined se-
quences. Once these formats have been defined
in the current window, they can be referred 1o by
name elsewhere in the program (e g, in the Sys-
tem parmcters window). The program ailows up
to 63 format defmitions.

fornat editor ___[INS[® _[fhecodebzone fIEC
CHP “PL2I45RP DEEP 12 WONP

Figure {5 Format editar {DFC)

Delning and editing the decede Formats takes
place in the Format editor window. The top line
displays the number or name of the format that is
currently being defined or edited.

To define a decode format, (olluw these steps:

1. Use the overview given in section 6.7 to
determine which commands and strings must
be included. See also appendix F for pro-
gramning examples of decode formats.

2. Enter the required commands and strings.
3. Press F2 io compile the current format.

[f the program detects any eirors, the cursor will
be positoned ncar the staterncnt thal 1s incormect,

4. Corect the staternent and press F2Z agan,

To correct eniries, you can either use the Back-
space and Delete keys or switch to the Typeover
mode by pressing the Insent key, In the Insert
mode, the top line of the window shows [INS.

5.7.3

tﬁm?; DEL 208 THEET ZUEl LEM 7@ SEMD “¥i2345 DFL 29

Formats cannot be stored until they are fully de-
bugged and compiled.

Note: Make sure that the programmed for-
mats are stored 1o a file, before you
program the radic. This is necess-
ary, because unused formats will be
deleted when the radio unit is pro-
grammed in order to save memory

space,

In addition to the help, exit and compile func-
tionss, the following funciions are available in the
Format editor window:

* Sclecting the next/previous format with
F4/Fs.

+ Selecting an existing format from a selection
list with FJ (select). Use the amow keys 1o
maove 1o the format to be selected, and press
Enter {see 4.3 for details),

*  Renaming the curreatly displayed format with
Fo6 (rename). Tn this way, you can replace the
number that 1s assigned by defaull by an ap-
propriate name,

+  Adding a new format with ¥7 (add).

= Deleting the cumently displayed format with
F8 (delele).

Encode formats

Defining and editing eocode formats is sinmlar to
deliging and ediling decode loomats (see pre-
vious scction). Valid commands and strings for
encode formats are listed in section 6.8, See also
appendix F {or examples of encode formats. The
short-cut key is Alt-E,

~AIHS B2 fSetana. . TEHGE

Figure 16: Format editor (ENC)
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5.7.4 Configuration
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Figure 17 Configuration

The Configuration window contains parameters
on progmam-related options such as the dealer
identily (user of the software}, and system and
printer settings for programuning and printing the
program data. See 6.9 for details on (he parame-
ters.

Files f programming

The Files / programming window contains op-
tions for programming the radio vt and hle
management.

Sauvs i;;:

Retriove From radio
Program radio
FPrintoul of datcas
Hain menu

T =

Flpure 18: Files 7 programming

Load file

This Load file comimand enables you to load a
file with radic unit information. so that you can
edit 1he programmed data or program the radio
unit with the data, To retrieve a file, follow these
steps:

[. Select the Load file optien from the Ad-
vanced opiions menu, or press Alt-R as a
shori-cut.

The program displays a small window, enabling
you to enter the relevant file name.

2. Select F2 to display a sclection list or enter
the relevant file name.

If you press F2, the program only searches for
files with the extension DAT in the default direc-
tory and lists them in a selection window.

5.8.2

If the file name has a different extension or is lo-
cated in 2 different directory, you need 1o specify
the full name or path. DOS wildcards such as 7
and * are also valid. For example, if you kaow
that the relevant file is in the current directory,
but you do not remeraber the exact name, you
can type *.* and press Enter to display all the
files that ace in the current directory. See the
DOS manual for more information.

3. Ta select a file from the selection list, use the
arow keys (o move 1o the relevani file name
and press Enter (see 4.3 foc details).

Save file

The programmed data aze not awomatically
saved to file. [owever, it is stcongly recom-
mended to ston: the data on disk, belore you pro-
gram the radio unit, in case you nesd to
reprogram the radio unit, Not all programmed
data will be stored in the radio umit. All unused
formats are deleted when the radio unit s pro-
grammed, 1n order o save memaory space.

To save the edited parameters of the current radio
unit 1o a file, follow these steps:

[. Select the Save file oplion from the Files /
programmung menu, or press AlL-W as a
shom-cut.

The program displays a small window, enabling
you 1o enter the file name.

2. Typein the fil2 name and press Enler,

if you want 1o overwrite an existing file (for
example, if you have edited the file} you can also
select the file name from a list that is displayed
wilh B2 (select).

There arc several ways in which you can specify
the file mame. If you only enter a file name of up
to eight characters, the program wiall sutomat-
tcally store the file with the extension .DAT. If
you enter a file name, followed by the extension
mark (.} or with a full extension (of up to three
characters), the file is stored under the name you
assigned to it, See 5 8.1 for details on how to re-
trieve such files.
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5.8.3
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[t is also possible to specify the directory where
you want lo store the files by entering a full path
name. See the BOS manual for details.

Relrieve from radia

If necessary, the data that are stored in the radio
unit can be retrieved with the Retricve from radio
option. Note that this retneve function is only
meant as a last resort to retrieve the programmed
data It is always betier to have the information
stored in a file. The retneved data are mever
identical to the data that were programmed.

The differences between the data on file and the
data in the radio unit arc the following:

* When the radio unit is programmed, unused
decode and encode formats are deleted to
SAVE MBINOrY $pace.

» The labels you have assigned 1o formats and
syslem groups are never programatied into the
radio umit. On retrieval, they are renumbered
from #0 upwards,

If vou want to vetricve the data from the radio,
the radio must be conpected o the P in the way
described in 5.8.4,

Program radio

Belore you program the radin, make sure you
have ediled the parameters carefully and stored
them on file. If you program itreconcilable data
into the radio, it is possible that the radio will not

operale properly.

T'o program the radio with the edited data, follow

these steps:

I. Connect the programming cable to the Trans-
Link port of the radio, Usually, this is the cx-
ternal microphone jack.

2. Coarect the other end of the cable 1o the
R5232 communications port (COM1 or
COMZ) of the computer.

3, Tur oo the radio unit.

4. Load the relevant file, if neccssary (see
58.10

585

5.5

3. Select Program radio from the Files 7 pro-
gramming menu, or press AN-P as a short-
cut.

The program checks if the cable is connected
properly and starts programming the radio. The
screen displays the percentage of data that has al-
ready been processed, After successful pro-
gramming, the radio is automatically reset and
displays the mitial channel number.

Printout of data

This option displays the window Printout selec-
lion, enabling the printout of programming data,
namely the general parameters, all system groups
and channcis, key definitions and decode / en-
code formats.

If you want to print all data, sclect F2 (print all).
If you want to print only some of the listed itzms.
select the reievant items by entering the wvalye
YES, and then seiect F3 (print sclection).

Stafistics

The Statistics window shows the current usage of
the EEPROM. By checking this data, the user 15
able to optimize the size and number of memon
blocks, When the total amount of memaory biocks
exceeds the capacity of the EEPROM, optimniza-
ton s necessary. The short-cut key for this win-
dow is Alt-L
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Selup radio

The Setup radic window enubles the selection of
the radio mode! to be configured, the senial num-
ber and other infoemation reiated to the radio.
After starting up PROGSYS, the parameters in
the window must be edited (irst. The Sewp radio
windaw can be selected from the main meno.

Belaw follows a deseriplion of the parameters of
the Setup radio window. If no ranges are given,
you have to select the relevant value by means of
the space-bar or the cursar command keys.

Model number 7 series
This field displays the selected model number
and series,

Ordering number

The relevant radio model can also be sclected
fram this field, The ondering mumber is shown in
the Kenwood format.

Frequemcy range

If no model number or ordering number is
known, selection is possible by choosing the
right frequency range and channel spacing. The
frequency range of the radic to be configurad s
sefecied here.

Seral number

Range: 00000000 .. 59999999

Enter the sertal number of the rado to be con-
fizured. The serial number can consist of up to
eight digits.

MNMuher af scar grateps
Range: 0 .. 10

Dietermines the required number of scan groups.
Select the mipimam aumber of scan groups (@
save mcmory space. Enter 0 when scanning is
not required.

_______ & Ralarenca Section PROGEYS

Addresses per channel
Range: 0 .. 20

Determines the number of address digits per
channel Enter the minimum number of addwess
digits possible to save memory space. Enter 0 if
selcall is not required or if the selcall addresses
that are used are defined as fixed values within
the encode and decode formats.

Lock code
Range: 0000 ., 9995

Determines the code with which the wuser can
lock and unlock the radio unit, In the locked
siate, all normmal radio functions are disabled,
thus preventing unauthorized use of the radio.

DCS error correcting
Range: None, One, Two, Three

Determines the number of bits the emmor-comect-
ing algodthm is allowed 1o correct. The DCS
decode capability for low signal strengths will
improve if this parameter is set (0 a high value.
However, this will also increase the false decod-
ing probability.

Number of channel digits
Range: Mone, One, Two, Three

This parameter determines the number of digils
the user is allowed (o enter for channel selection
The radio can be conligured w uccept the entry
of one channel digit (0 1o 9), two channel digus
(00 to 99) or three channel digits (000 to 2503 1
required, channel sclection can be disabled by
programuning None,

Channel readout mode
Range: Numerical, Alphanum.

‘This pararneter detcrmines the ype of channel
readout. I vou sclect Numerical, a three-digu
number will be shown overlayed on the channe!
overlay teat. The Alphanum. mode enables the
entry of a full five-character siring per channel
identify the channel.

23
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Note that the alphanumeric mode requires four
exira bytes per channel, thus limiting the maxi-
mum number of channels.

Key/alert beep volume
Range: offflow, ofthigh, lowAow, low/igh,
highflow, high/high

The key/alert beep parameier determines 1he vol-
ume of the key beep and the alen heep.

Extalert / transfer
Range: None, Ext.aledt, Transfer, Ext/trans

This parametcr determines if the user can acti-
vate either the eatemal aler or transfer or both.
None imeans that 1he user can activate neither.

Power save an fithe
Eange: 0 . 2550 ms

This parameter specifies the pedod of time after
which the radio switches to the power save state.
This parameter i5 relevant when the radio is i
the standby mode. The sugeesied value 15 400
ms.

FPawer save off time
Range: (.. 2550 ms

This parameter specifies the penod of time the
racio 15 allowed (o swilch back to the power on
state, t0 check for chapnel acuvity while in
standby mode. The suggested value is 100 ms.

Power save delay
Hange: 0, 2535 s

This parameter specifies the period of tme the
radio waits after a channel busy candition, before
switching to the power save siate. The suggested
value is 5 s.

Hold delay
Range: 0, 10 . 2550 ms

This parameter specifics the period of time the
emergency switch or button has to be pressed to
activate the emergency procedure. The suggested
value is | s. Enter the value 0 if a delay is not re-
quired,

6.2

Overlay text channel
Range: five-character string

This parameter defines the oveday texi for the
numerical channel readout mode. The five-char-
acter string will be displaved in a seven-segment
format so as to approach the layout of the pro-
gramined siring as much as possibie.

Overlay tex! seleall
Range: five-character string

This parameter defines the overlay text for sel-
call address selection. The five~character string
will be displayed in a seven-segment format so
as to approach the layout of the programrmed
string as much as possible.

Overlay text staius
Range: five-character siding

This parameter defines the overlay text for status
number selection. The five-character string will
be displayed in 2 seven-sepment format so as to
approach the layout of the programmed string as
much as possible,

General parameters menu

The General parameiers menu enables the selec-
tion of options, such as the radio’s startup condi-
tions and user interface (except key definitions),
The General parameters are valid for all pro-
griunmed channels,

Startup scan
Range: Disable, Enable

The startup scan parameter determines whether
scannioag is activated at radio switch-on (Enable)
or not {[isable).

Startup monitor
Range: Disable, Enable

If startup momtor is sct to Enable, selcall mute
will be open at radio switch-on. If sel to Disable,
selcall mute will be closed initially.
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Startup power
Range: Low, High

This parameter detcrmines the initial power se-
lection, If set to LLow, the radio will transmit in-
ttially with low power. If set to High, the radio
will use high power. Note that this parameter se-
lection is not in effect when the power selection
programmed per group is fixed to low or high
{s2¢ 6.3), Mot available in the mobile.

Startup encode definition '
Range: [OFF], <defined encode formats>

This parameler enables the sclection of a wans-
mit encode definition o be executed immediately
afier the radio is switched on. This facility can be
used, for example, tw regisier a radio within a
system. Selection of a stanup encode definiuon
is only possible if the definition has ailrcady becn
entered with the encode format editor,

Startup channel
Range: | .. 250

This parameter determines which channel is se-
lected at radio switch-on, The channel number
refers 1o the physical channe! number 1 the
channel paramcter menu, not the displayed num-
ber. The startup channel owinber is niot in effect
when the parameter Save channel number is sel
12 Enable (sce below],

Sarve chanrel number
Range: Disable, Enable

This parameter determines whether or not the
last chiannel number selected before the radio is
turncd off ts automatically selected again at radio
tur-on. 1f set o Disable, the programined
startup channel will be used instead (see above).

Start delismiter required
Range: Disable, Inable

“This parameter determines whether a decoded
sequence with a matching decode definition s
accepted with leading digits (Disable) or is only
accepted if preceded by a no-tone period of
sifence (Enable),

Digit entry method
Range: Replace, Qverwrite

If the digit entry method is set to averwrite, the
selected selcall address overwrites the previously
sclected address from right to left if set 1 re-
place, the previously selected selcall address is
first replaced by the default transmit address for
the selecled channel and then overwrinen from
right to left.

Copy from default tx
Range: Disable, Enable

This parameter delermines whether the keypad-
selectable selcall address is ovenwritten by the
default 1x address esch time the user changes the
channel number through selection or dudng
scanning (Enable} or remains the same (Disable).

Keypad operativn
Range: Channel, Selcall, Status, Standard

The keypad operation parameter determines the
pamary use of the numenc keypad field, If this
paramieter is set to channel, the mdio switches 1o
the channe! entry mode as soon as a digit is
pressed. If set Lo seleall, the selcall enmy mods is
activated instead. If set to status, the status eniry
mode is activated. [f keypad operation is set (o
standard, the user has to activate the required
entry mede before entering a nurober, If the user
presses a numenic key when no entry mode has
been selected, the radio generates an ervor beep.

Neormal dispiay format
Range: Selcall, Channel, Both, Combined

Determines the way in which the selcali and
channel informatton is displayed. If the display
format is set to Scleal], the radie will show the
selected scleall address i i1s default state, IF set
@ Channel, the channel number will be shown
inslead. If set to Both, the radio will show the
channel number as well as the selected selcalf ad-
deess. If set to Combined, the channel number
and the selected sclcall address will be displayed
on the large digit lield in a 242 forimat.
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Scan display format
Range: Normal, Scan text, Background

Determines the way in which the scan channel
and scan group information is displayed when
the radio is in the scan mode. If the scan display
format is set 1o Normal, the radio will show the
channel nmumber during the entire scanning pro-
cedure. If set to Scan text, the channel number
will be replaced by the text Scan whenever the
radio has not stopped on a channel. If ser to
Background. the user can sclect another ¢ntry
mode while the radio is scanning.

Return-to-Standhy listen periad
Range: 0., 2555

The Retum-to-Standby listen penod detcrmines
the period of 1ime the user can monitor a chanpel
1o initiate a call, before the radio avtomatically
closes again. This facility is used together with
selcall encade [ decode facilities to present un-
necessary operation of the equipment. An addi-
tional PTT lockow condition is available when
the radio is in the listening mode. The suggested
value for RiS listen is 10 seconds.

Return-to-Standby active period
Range: 0., 2535 ¢

The Return-to-Standby active period determines
the period of time m the aclive state (conversa-
tion mode) afier which the radio 15 closed auto-
masttcally if no PTT 1s pressed and no camier 15
reczived. The suggested value for RIS active i
30 seconds.

Transmii time-gut
Range: 0,1 ..2555s

The transmit titne-out parameter determines the
maximum dursion of continued transmitfing
while the 47T button is pressed. Alter this trans-
mit time-out peood has expired, the radio will
sound an crror beep, and stop transmitting, Sug-
gested value: 60 seconds. Enter value 0 to disable
the ransmit time-out facility.

Transmit warning
Range: 0,1 ., 2555

This parameter determines the period of tire
alen beep is sounded before the transmit time-out
period expires. If you enter a value that is higher
than the tansmit time-out value, no transmit
warning will be generated. Suggeswnd valus: 1D
seconds.

Transmit inkibit time-out
Range:0 .. 255 s

The transmit inhibit time-out defines the period
of time after the wansmit time-out has fully ex-
pired, and dunng which (ransmitting is not
possible. This function is required sometimes by
operators of repeater systems. Supgested value:
10 seconds.

Number entry time-out
Range: 0, 1..2555¢

The number entry time-out detenmines the period
of ime the radio stays in the selected enury miode
(for example, entry of selcall address or free-
dualling telephone number), before switching
back to the defanlt operating mode. Suggested
value: 30 seconds.

Lamp time-oul
Range: 0, | .. 2555

This parameter detennines the period of time the
LCD backlight remains on after having been ac-
tivated manuzlly. Suggesied value: 10 seconds.
Enter value 0 if no tme-out is requited. This
function is available only in the ponable.
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6.3 System parameters menu

The System parameters menu serves to configure
system-dependeat paramelers, By creating multi-
ple system blocks, you are able to configure the
portable radio for operation in different systems.
The method of creating exira system blocks is
explained in section 5.4. The current seclion de-
scribes all parametecs of the System parameters
e,

Selcalf standard

Range: ZVEL CCIR, DZVEI, EEA, ZVEI(2,
PZVEL PCCIR, PDZVEI, EIA, Natel, AP-369,
Kenwood

This parameter deiermines which selcall toneset
standard 15 vsed for decoding selective call mess-
ages. Note that the selcall standard that is used
for encoding 15 defined within the encode for-
mats, The Phlips EEA denvalive can be con-
figured by selecting PCCIR and choosing a 40
s duration per tone for encoding.

Receive gap period
Range: 5 .. 638 axs

‘I'he reset gap period defines the period of tme
the selcall decode algorithm requires # "no-tong”
condition after the last valid tone has been re-
ceived. The reconunended value for the receive
gap period is 1.5 umes the duration per tone, for
example, 150 ms for CCIR 100 ms.

Selectable selcall digits
Runge: None, One, Two, Three, Four, Five

The parameler Selectable seicall digits is used 10
define the number of digits of the keypadbution
selectable address that may be changed by the
user, These keypad selectable digits are normally
included in the transmit selective call formats.

Selectable status digits
Range: None, One, Two, Three, Four, Five

The paramneter Selectable status digits is vsed to
define the number of digits of the keypad/bution
selectable address that may be changed by the
user. These keypad selectable digits are normaily
included in the transmif selective call formats.

Busy symbo! function
Range: Carrier, SAT-busy

This parameter determines the use of the busy
symbol on the display. For CTCSS/DCS-driven
repeater aperation, the value SAT-busy shonld be

selected. For all other applications, Carrier is
preferred.

Return-to-Standby mode
Range: Disable, Tx-only, Re/Tx

The Retun-to-Standby mode is activaied if this
parameter i5 set 10 Tx-only or Ra/Tx. If this pa-
rameter is set to Tx-only, the RS timer is retrig-
gered only during transmission. If set to Rx/Tx.
the RtS timec is retriggered both when transinit-
ting and receiving. The RIS [acility prevents
users of radios (o use the equipment unnecessary.

Autamatic clase
Range: None, Two, Theee, Four

The autlomatic close parameler determines the
number of digits that have to maich the primary
receive address i order to close the radio. If
None is selected, the automatic close facility is
disabled. 1t is recommended to enter the highest
number of digits possible for operation of auto-
matic close, for example, Threce for & 5-tone
decode format with the first three digits fixed and
two variable digits.

Power selectable
Range: Disable, Enable

The power seleclable parameler defines whether
or not the user may change the RY output power
for the cument system group. I set to Enable, the
power is scleciable. If set 10 Disable, the fixed
powet sclection state 1s used (see below). To en-
able user scloction of RF output power, a key
must be assigned to execute tns function {(sce
663 This function is available only in the port-
able.

27
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Fived power selection
Ruange: Low, High

This parameter determines whether the RF out-
put power is high or low. This parameter only
has effect if the power selectable parameler 15 set
io Disahble (see above). This function is available
anly in the portahle,

Maonitor function
Range: Seicall, SAT, Both, Resar, Oif

This parameter determines the function of the
monitor button. B set to Scleali, the monitor but-
ton operates as seleall open £ close. IF set to SAT,
the monitor bution operates as SAT monitor If
set to Both, the monitor button operates as com-
bined selcall and SAT manitor, If set 1o Reset, the
monitor button resets the selcall mwte. IF set to

Ot the montlor button has no function.

Sean speed
Range: 10 .. 2550 ms

The scan speed parameter spocifics the perod
duniny which the radio checks for activity on 3
channal whila scanning. If no activity is detected
durtng this peniod of wtme, the radie continees
scanning. This parameter is normafly configured
for fasiest scanning possible Tor the selected
scanning opetating mode. Recommended values
are 100 ms for carrier scanming, 80 ms far seloall
scanning. and 300 ms for SAT and combined sel-

call £ SAT scanning,

Koo warit

Range: 10.. 25500 ms

The scan waitl parameler specilics the period of
time after which scanning is resumed if no acov-
ity is detected any more. Nommally, thes par-
ameter is set 10 a value around 1 second.

Sean dwell time
Range: 0,1 . 235

The scan dwell time specifies the peniod of ume
alter which scanning is resumed while conting-
ously detecting activity on the channel. If sel L
{, the scan dwell facility is disabled.

Sean configuration
Range: Camier, SAT, Selcall, Both, Selcall-st,
Both-st, No cartier

The scan configuration parmeter determines the
operating mode of scanning defined for the cur-
rent system group. If set to Carrier, the radis
stops on a channel when it receives a earder. T
sel o SAT, the radio smp's on receiving a vahd
SAT tone (defined per channel as SAT roceive).
If set to Selcall, the radio stops on receiving a
tone that matches the first tone of the Primary
address defined for that channel. If st to Both
the radio stops on receiving a valid SAT and first
tone. sumnlttansously. Operation of Seleall-st and
Both-st is similar to Selcall and Both, but the
radio remains on the channel until the radjo ts
operted. The No-carrier selection allows scan-
ning for a channel which is not used (opposite of
CAMIET SCARNINEY.

Carrier detect ipnore
Range: 0 .. 2550 ms

The carier detect ignoce parameter determines
the mimmum demmtion of a carrier defect condi-
tion before the Rewrn-to-Standby timer is reoma-
gered, This paramcier 15 only relevant if the
Retumn-to-Standby mode parameter has been set
to RadfTx.

Group digit velectahble
Range: Disahle, Enable

This paramater deterrmines whether or not group
dimit sclection 1s possible by means of the Digit
1z, E¥git 10x and Digie Up keys.
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8.4 Channel parameters

The Channel paramelers window epables the se-
lection of channel-related parameters. In this
window only the most frequently used param-
eters can be edited. An additional window can be
opened o select other chanmel-related param-
eiers. See section 3.5 for instnichons on how 1o
switch between these windows,

Transmit frequency {&x.freq.)
Range: dependmg on selected model

The transmit [requency in MHz for the selected
chiannel must be enterad here. This parameler can
be edited in the channel parameters window as
well as in the Channel edit window. Entered fre-
quencies are only accepted if they are valid for
the sclected radio model and are rounded off o
tha nearest frequency that is avaitable,

Receive frequency (rx freg.)
Range: depending on selected model

The weceive frequency in MHz for the selected
chamnel must be entered here, This parameter can
be edited in the Channel parameters window as
well as in the Channel Edit window, Entered fre-
quencies are only accepted i valid for the se-
tected radio model and ar¢ rounded off to the
nearest frequency that is available.

SAT encode
Range: 50.0 .. 250.3 Hz, CTCSS call signs, valid
DCS codes, inverted DCS codes

The SAT encode parameter specifies the CUCSS
tone or DCS code that is used when the radio is
rransmitting on the sciccted channel, Editing this
parameter is only possible in the channel-edit
window. Refer to appendix B for an overvicw of
valid CTCSS toue frequencics and to appendix T
for an an overview of valid DCS codes.

SAT decode
Range: 50.0 .. 250.3 Hz, CTCSS call signs, valid
DCS codes, inverted DCS codes

The SAT decode parameter deiermines the
C'TCSS tone of DCS code that is used to detect if
the right subtonc is received on the selected

channel. Editing this parameter is only possible
in the Channel Edit window. Refer to appendix B
for an overview of valid CTCSS tone frequencies

and to appendix C for an overview of valid DCS
codes,

Defanlt tx address
Range: GOO00 . 994999

The default 1x address defines the selectable pan
of the transmit sclcall address. This address is
uséd at radio turn-on, when (he chanpel is se-
lected while the parameter Copy from defauh ix
15 sel to Enable, or when the contents of the key-
pad buffer is repiaced on entry of another seleall
address, This parameter is nonmally used 1o
define the most frequently called 5-tone identity,
but it can also be used for other purposes. To en-
able selection of this parameter, the parameter
Addresses per channel in the Serup radio window
must be set 1o at least 5.

Primary rx address
Bange: ONXK) .. 99999

The primary rx address defines the poimary own
wlentity of the radio. In most applications. this
parameter 15 used 1o define the unit's own S-tone
address. To enable selecdon of this parameter,
the parameter Addresses per channel in the Seaup
radio window must be set to at least 10,

Secondary rx address
Range: (0000 ., 99999

The secondary rx address defines the secondary
own identity of the radio. In mast applications,
this parameter is used to define the wnil's own
second S-tune address. To enable selection of this
parameter, the parameter Addresses per channel
i the Serup radio window must be set to af keast
15,
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Third rx address
Range: 0000G .. 99999

The Third rx address defines a third own identity
of the radio. tn most applications, this parameter
ts used to define the unit's own third 5-tone ad-
dress. To enable selection of this parameter, the
paramcter Addresses por channcl in the Sciup
radio window must be set to 20,

Readour string (dy)
Range: numerical mode: 0..9, A B, C, -,
<space and # for overlay text

alphanumeric mode: all characters

The Readout string (or display string) parameter
determines how the channel number will be dis-
plaved to the user, If the numencal mode has
been selected, the readout string consists of three
characters (alt within the specified range). TF the
aiphammenc medde has been selzcted, the read-
out string consists of five characters.

Sean include fist
Ranre: sc1 of 0.9

The Scan inciude list parameter defines the scan
groups 10 which the channel belongs, If a digit is
shown, the channel is included in that particular
scan group. If the chunnel docs nat belong to o
defined scan group, s dash symbol will be shown
at that posttion. Unused scan groups are shown
as squares. Nditing this paramcter is possible by
cntenng the scan group numbers in one string.
For example, enter 156 to include the cument
channel into scan groups 1, 5 and 6, Of course,
this emtry (156} is only possibie if you have
defincd at least 6 scan groups in the Seiup radio
window.

Clock frequency shift
Range: Disable, Enable

The clock lrequency shift facility shightly moves
the erystal clock frequency, which may be uselui
1o prevent interference on some radio channels.
Set this parameter (o Enable for channels on
whick this interference has been noticed during

aperation,

65

Group reference
Range: <available system groups>

The group reference parameter links the current-
ly selected channel 1o one of the defined system
groups. Refer to sections 5.4 and 6.3 for details
on System group parameters,

Scan groups

A separale scan group can be defined for each
scan application. Each scen group can contain 2
number of channels, maging from 2 to all chan.
nels defined. The scan include list in the Channel
edit window is used to link channels to scan
groups. The following parameters are available
for each scan group:

Friority channel {pri)
Range: 1 .. 200, OFF

This parameter determines which channel func-
tions as priority channel. The entered channel
number must be listed in the “ch’ column in the
Channei-list window. Dinter QFF if a priority
channel 1s nat required,

Frefecence channel (pref)
Range: 1 .. 200, OFF

This parameter determiines which channel func-
tions as preference channel. The preference
channel can be used for various purposes related
Lo scan operation, bul is mainly used to foree the
raifio 10 wansmit on this channel when the PTT
bution is piessed while the radio is in scanning
made. See also section 6.8 for usage of this pa-
rameler. Enter OFF if a preference channel is not
raquired,

Priorily scan interval (interval)
Range: 0 .. 2550

The Prionty scan interval parameter determines
the period of time during which the prionty
channel is checked for activity. If no activity is
detected on the pnonty channel, the prigrity scan
nterval timer is restarted. Enter O if this param-
eter is not relevant.
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User programming (user)

Range: NO, YES

The user programming parameter delermines
wheiher the user is allowed 1o program the scan
list and the prionty channel for the corrent scan
group (YES) or not (NO).

Key definitions

The Key definitions window allows assignment
of key (unctions to cach of the key actions. The
key acticns arc divided into columns and have
the following meanings:

Press

Hold

Shift

Release

Function executed

Function

immediately

after pressing the key

Function  executed  after holding
down the key

Function e¢xccuted when the key is
pressed after activation of the shilt

function

executed  immediately

after releasing a key

These key actions are available for cach of the
front panel buttons (0 .. 9, A .. D, * and #), scan,
pri, lamp and lock buttons, as well as for the
keypad/microphone keys.

The {ollowing key functions are avaiable for
each of the key actons:

[OFE]

(= S = I e o B =

group digit
clear dignt
mon, selcall
mon SAT
mon.bath
selcall res.

ot assignad

enter digit 0

enter digit i

enfer digit 2

enter digit 3

enter digit4

enter digit 5

enter digil 6

coler digit 7

enter digit B

enler digit 9

cnter digit A

erase one digit
seleall open f close
SAT monitor on § off
seleall £ SAT monitor on f off
mute sclcall (close)

shift
unshifi
digit I1x
digit 10x
digit up
digit shift
mode select

mode resat
scan on f off
pri on f ofl

scan + pri

scan on
pri an

scan + pri on
lamp on f off
lamp on

key lock
code lock

power sclect
channel ent,
seleall ent.
status ent,
quens mode
{ueus nexl
quens select
encode #1
encode #2
encode #3
enoxie #4
encode #5

encode #6

mon.unmute
mon. mute

activate shift mode
deactivate shift mode

3th digitup

4th digit up

selected digit up

select next digit

toggle between channel and
selcall entry

reset 1o default entry mode
toggle between scan on / off
toggle between prionty scan
on [ off

toggie between scan +
priority on / off

SIart scanning

start priority scanning

start both scan and priority
scan

switch LCD backlight on { of f
switch LCD backlipht on
lock front keypad

lock operation of radic by
means of 4-digit code
select power low / high
select channcl entry mode
select selcall enlry mode
select status eniry mode
select gueve mode

select pext queue oty
select next queue entry £ default
operaticn mode

execute call format B
(norenal call)

execute call format #2
(free-dialling using sclcall)
execute call format #3
{free-dialling using DTME)
exceute call formal #4
{long tane call)

execute ¢all format #5
{status call)

exccute call forimat #6
(emergency call)

squelch unmaute

squelch mute

A
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mon.loggle squelch mute f unmute

clear dial clear full dial bufTer

scan prog £0 to scan programming mode

exlfAransfer switch on/oll extemal alest
and/or transfer fupction

haold delay change hold delay

heep volume select key becp volume

alert valume select alert beep volume

Deccde formals

Decode formats are series of instructions describ-
ing the contents of selective call messages {o be
received, and the actions 1o be execuled if the in-
coming message matches the defined sequences,

The sequences of instructions can be entered,
edited and compiled within PROGSYS. A suit-
able name cam be assigned to every defined
decode formal to enable reference o these for-
mals per system geoup and 0 other decode for-
mats and / or encode formats. It 15 possibke w
define up to 63 decode formars.

Refer 1o section 5.7.2 for details on operating the
window-based editor and compiler. The cument
section describes the availuble tnstructions and

their purposc.

In the overview below, the instructions are
grouped according to their function. [n the expla-
natory part that follows, these instuctions are
presented in alphabetical order for quicker refer-

¢nce.

Mpemanic Pescription

CMP seq Compare 10 SEquUence,
unmediate or indirect

STO index Store digits for queveing

GEPN No group digit decode

CHRPA Decode A-tone as group digit

GRFPO Decode (-tone as group digit

GRIUA Decode both A-tone and $-tone
as group digis

MONO Maonitor open

MONF Monitor open, flash symbol

MONC Monitor close

RSTUN Renote stun

RVIVE
REILL
EMGOF
REPOF
QUERUE
QLFEL
QUE2
QUE3
QUE4
QtIES
QUES
QUET
QUER
DISPQ
BEEP num
EELPI num
BEEPG num
EXTAL alertseq
XPASS
ERASE time

ACK
ENCA eng

EMNCT ene
ENCG enc
DLECA dec

DECI dec

Bemote revive
Remote kill
Emergency mode off
Repeat sequence off
Queue contents of termporary
buffer
Quene buffer, with channel,
duplicate allowed, FILO
Cuesue buffer, withoul channel,
duplicate allowed, FILO
Quetie buffer, with channel,
no duplicaie allowed, FILO
Quene buffer, without channet,
no duplicate allowed, F1ILO
Queuve boffer, with channel,
duplicate allowed, FIT-O
Crueue buffer, without channel,
duplicate allowed, FiFO
Queue baffer, with channel.
no duplicate allowed, FIFO
Cueue buffer, withow channel,
uo duplicate allowed, FLFO
Select queve mode and show
fust enwy on display
Sound alert for individual and
group calls
Sound alert for individual ¢ails
only
Sound alen for group calls only
Control external alert output
Faxit if individual or group call
match
Erase conlents of temparary
buffer after the specificd time
Show ACK sign(#}
Execute encode fommat il
individual or group call
Execute encode formatf
individual call
Execute encode format if group
call
Execute decode formatif
individual or proup call
Execute decode format if
individual cali



DECG dec Execute decode format if group
call
DECF dec Execute decode format if call fail

DECAT iéme dec Trigger decode format for time
ms il individual or group call

DECIT time dec ‘Trigger decode format for time
ms if individual call

DECGT sime dec Trigger decode format for time
s if group call

The parameters ne ntioned are:

seq Sequence of immediate and 7 or
indircet digits:
fidipg  immediate digit
“Dptr  defaull transmit address
“Pptr primary receive address
~Spir  secondary receive address
“Tptr  third receive address
AQPEr  IRImporary (ueue cotry
Alptr  selecable status address
“Mpir muscellancous digits
“Rptr seleciable selcall digis

dig Digit: ¢ . 9and A_F

prr Pointer: 1 .5

index index: 1 .. 35

Figerm Alert number: . 31

e Encode format

dec Decode forma

time Time-cur value: 0. 2550 ms in 10 ms
steps

alertseq External alen sequence:
Q000000G .. LN

ACK
On a matching sequence, executing the ACK in-
stmction causes a dot on the display 1o be shown.
Apphcations for this ACK instruction m comb-
nation with encode fonmats are deseribed in sec-
tron 6.8,

BEEP num
(n a maiching sequence, BEEP alerts the user
for an incoming call. Both individual and group
calls are accepted. The valid range of num is 0 to
31. See appendix E for an overview of available
alert tones.
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BEEPG num

On a matching sequence, BEEPG alerts the user
for an incoming call with group digits. The valid
range of num is 0 to 31, See appendix E for an
overview of available alert tones.

BEEPI num

On a matching sequence, BEEP] alerts the user
for an individually-addressed incuming call, The
valid range of num is D to 31, Sep appendix E for
an overview ol available alert tones,

CMP seg

The CMP instruction enables the comparison of
decoded digits and defined digits. Defined digits
can be unmediate digits, which are fixed in the
decode format, or indirect di pits, which are
stored as channel parameters, entered address or
status digits, Immediate digus are entered as o
hash-sign (#) plus one or more digits. Tndirect di-
gils are entered as “-sign plus pointer character
and one or more indexes. [n one SeqQUENCE, up o
fifteen digits can be defined, 5o this allows de-
coding of seguences up o fifieen digits. CMP
and 5TO instructions can be altemated to dafine
queue formats.,

To explain the purpose of these imuncdiate and
indirect digits, four cxamples are given below
with the result for a channel-defined primary re-
ceive address of *73492" and keypad entered ad-
dress of "39281";

CMP #59402: Compares with fixed 5-tone sc-
quence ‘59402°. Matches the incoming sequence
59402,

CMP “P12245: Compares with channel-defined
primary receive address; *12345" defines st
2nd, 3rd, 4th and 5th digil of the primary receive
address. Matches the incoming  sequcnce
TA042",

CMP #5942P45: Compares first three digits
with *534" and next two digits with last two di-
gits of the channel-defined primary receive ad-
dress. Matches the wiconing sequence “59492°.
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CMP #59*P452K5: Compares fisst two digits
with *39°, next two digits with last twe digils of
the channei-defined primary receive address, and
the last digit with the last digit of the keypad-en-
leced address. Maiches the incoming sequence
aenzl

DECA dee

On a matching sequence, lor both individual and
group calfs, DECA starts another decode format.
The DEC range of instructions enables the link-
age of decode sequences when the size of one
decode farmat is insufficient, or when further de-
coding 15 required of pars of the received se-
quence. String dec must be replaced by the name
of a previously ercated decode format.

DECAT time dec

On g marching sequence, either with or without
praup digits, DECAT aclivates another decode
formnat, but only 1f anather sequence of digits is
received within the number of ms specificd by
time, ‘The timed DEC instructions are used to
process multiple selcall seguences, such as two-
by-five tome and three by -five tone.

DECF dec

Il mo matching sequence is found, DECF starts
execution of another decods format, DECF is
narmally used when the size of a decode format
is insufficient, Stminyg dec muost be replaced by the
name of a previously created decode format.

DECG dec

On a matching sequence with one or more group
digits, DECG starts the execubon of anuther
decode format, which 1s indicated by Jee. Siring
dec must be replaced by the name of a valid
decode format.

BECGT rime dec
Simifar to DECAL, but activated only if the re-
caived sequence coniains one or more groug di-

EIts.

DECHdec

On a matching sequence without group digits,
DECI starts the execution of another decode for-
mat, which is indicated by dec. Sinng dec must
be replaced by the name of a valid decode for-
friat.

DECIT fime dec
Simifar to DECAT, but activaled oily if the re-
ceived sequence does not contain group digits.

DISPQ

On a matching sequence, DISPQ automatically
selects the queue mode and displays the queue
conlents. DISPQ will be ignored if thers are no
gueus entnes.

EMCOF
On a matching sequence, EMGOF switches off
the emergency state. The emergency starc can be

activated by an encode format (see also section
G.8B)

ENCAenc

On a matching sequence for both individual and
group calls, ENCA starts the execution of a spe-
cific encode format. The ENC range of insbuc-
tions is most frequently used to assign a
"transpond’ transmission, as acknowledzement of
a successfully received call. Stnng ene must be
replaced by a valid encode format name .

ENCC ene

{m a matching sequence with one or moere group
digits, ENCG starts the execulion of a specific
encode format. String ene must be replaced by
the name of a previously ereated encode format.

ENCI enc

On a matching sequence without group digis,
FNCT starts the execution of a specilic encode
format. For transpond applications, the ENCE in-
siroction i more suitable than ENCA and
EMNCG, becatise # only responds to individual
calls. Sining enc must be replaced by the name of
a previously created encode format.
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ERASE fimne

On a matching seguence, the contents of the 1em-
porary buffer (filled by STO instructions) will be
erased after the specificd perod of time. This in-
struction can be used to decode two-by-five tone
format with tmansmitting order [own-ID] [se-
lected-ID].

EXTAL alertieg

On a matching sequence, provided the external
alert facility 1s enabled by the user, the externally
connected relay contrelling the hom or lights will
be activated according to the specified sequence.
The scquence aferfseq consists of a series of
eight Os and s specifying the on/off stots of 500
ms cach. For example, the alertseq 11011011 ag-
tivates the external alert output theee times with a
| sccond duration, with a pause of 0.5 seconds in

batweean.

GREPO

DCunng execuiian of the CMP instructions that
Falinw, the (-tone will be recognezed as a group
dign (s1andard 1 some Motorola systems).

GRIPOA

Punng executton of the CMP instructions that
follow, buth the O-tone and the A-tone will be
recognized as group digus (otemational as well
as Molorola-specific group tone decoding stand-
ard),

GRI'A
Dunng excceution of the CMP instructions that
follow, the A-tone will be recognized as a group

digit (international standard for group tone de-

coding).
GRPN

During execution of the CMP instructions that
follow, no growp tones will be recognized,

BMONC
In a matching sequence, MONC causes the s2l-

call monitor function to close.

MONE

The MONT instruction is similar to MONO, but
also causes the selcall monitor sign to blink; 1his
gives a visible call alert.

MONO
If the incoming selcall sequence matches the
preceding CMP 7 STQ definition, the MONO in-
struction causes the radio to open selcall monitor,
The user can then hear the coaversation on the
channel,

QUEUE

On a maiching sequence, QUEUE stores digits
prepared by previously executed STO instruc-
tions and the cumently selected channel o the
queue,

QUE]

On a matching sequence, QQUED (same 13
QUEUE) stores digits prepared by previousty ey-
ecuted STO instrections 1o the queve, The cur-
rently selected channel is also stored. Duplhicarsd
entries are allowed. The eat r:, is stored i FILOD
order (First In, Last Ow).

QUEZ

On a matching sequence, QUE? stores digits pre-
pared by previously executed STO instractions
the quene. The cumently salected channel is not
stored, Duplicated entries are aliowed, The 2nin
1s stored in FILO order (First To, Tast Chat),

QUE3

On a matching sequence, QUED stores digits pr=-
pared by previously executed STO instructions
the gueus. The currently selected chionel 15 alss
stored. Duplicated entries are not allowed. The
entry i3 stored in FTLO order (Fiost In, Last Ot

QUE4
On a watching sequence, QUEA stores digits pie-
pared by previously executed STO nstmictions &
the quene. The camently selectzd channel iz ner
stored. Duplicated entties are not allowed. The
entry is stored in FILO orler (Fiest In, Last Cun
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QUES

Cn a matching sequence, QUES stores digits pre-
pared by previously executed STC instructions to
the queue. The currently selected channel is also
stored. Duplicated eniries are allowed. The entry
is stored in FIFO order (First In, First Out).

QUES

On a matching sequence, QUES stores digits pre-
pared by previously executed $TO instructions to
the queue. The currently selected channel 15 not
stored, Duplicated entries are aliowed. The entry
is stared in FIFO order (First In, First Oul).

QEIET

On a matching sequence, QUET stores digits pre-
pared by previously executed STO instructions to
the queve. The curently selected channel 15 also
stored. Duplicated entpes are not allowed. 1he
entry is stored in FIFG ovder (Fine in, First Out).

QUESR

{On a matching seguence, (YLUES swres digies pre-
pared by previously execuled STO insiructions o
the queue. The currently seleeted channet is not
stored. Duplicated entnes are not allowed. The
entry is stored in FIFO order (First In, First Out}).

REPOF

On a malching sequence, REPOF stops repeating
encode formats when activated from an encode
format {see section £.8). Applcations of the
REPOF instructions can be found in decode for-
mats linked to enconde formats when an acknow-
ledge message is necessacy, for example, for an

emergency catl,

RKILL

On 3 malching sequence, RKIEL destrays the
contents of the EEPEOM, so that the radio imust
be retumned to the dealer for reprogramming.
This facility is normally used for secunity rcasons
wher the radio has bean stolen of is missing.

BRSTUN

On a matching sequence, RSTUN couses the
radio lo lock operation of PTT, mule the receiver,
and show 'Loc2’ on the display. This remote stan
facility can be used 10 1ake 2 radio out of service
for commercial or security reasons (for example,
for nol paying an invoice or in case the radio has
been stolen of (5 missing).

RYIVE

On a matching sequence, RVIVE revives a radio
previously taken out of service with the remote
stun feamre.

ST index

STO instructions copy received digts to a tem-
porary buffer for further processing or gueueing.
Any digat value is accepted, except no-ione (F).
The index pointer points 1o a position within the
itzmal S-digit buffer. This 5-digit boffer can be
capizd 1o the quene with the QUEUE command
STO and CAP instructions can be alternated in
any order to allow single digits 1o be used for
further processing and queneing.

To explain the purpose of the STO instruction,
consider the lollowing examples with the resulis
mentioned when 59409 is recoived.

CMP #3594 STO 45

Only matches sequences starting with *584° fol-
jowed by two digits each ranging from 0w E
When ‘59409 is received, digit @ will be stored
on position 4 and digit 9 will be stored on posi-
lion 5.

CMP #5 STO 41 CMP #09

Only matches sequences starting with '3 fol-
lowed by two dipits each ranging from O to E,
followed by "09°, When "53409” is receivid, dig
9 will be stored on position 4 and digit 4 on posi-
tion 1.
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6.8

Encode formats

Encode formats are series of instructions which
describe the actions and selective call tones and
DTMF tanes to be (ransmitted in a sequence. The
concepl is very similar to that of decode formats,
described in the previous section.

Like the decode formats, the sequences of in-
structions of the encode formats ean be entered,
ediled and compiled within PROGSYS. Every
sequence has a name attached 1o it, and the maxi-
mum number of encode formats is 63.

in the following overvicw, all cocode format in-
structions are described bnefly. Here, they are
grouped according 1o their funciion. Following
the overview, these instructions are explained in
more detail.

In this explanatery part, the instections are listed
in alphabetical order for quicker reference.

SCR st-freq

SCOFF
SCPHO

SCPH]

TSET ioneset
TONE af-freq
LEN xtime

DEL xtirme
RIGN stime
EACK srime deg

RSMS srime
ESMI. ftime

FEMGON
DIFIX
TEXT “texr”
TRTOF
WAITR
TPE

Mnemonic Description

SEND seq Send sequence of digits,
unmediate or indirect

SLEN afs Send length indicator plus offset

SCHK Send checksum digit

SIAAL Send free-dialled string of digits

TXS Switch to transmit, selcall path

TXD Swilch to teansmit, DTMF path

TXM Switch Lo transmitt, microphone
path

RX Switch (o receive mode

TXP Switch ta fransimit using
peogrammed frequency

TXF rf-freq Switch to transmit using in-line
frequency

RXFP Switch to receive using
programmed frequency

RXF ¢f-freq Switch to receive using in-line
lrequency

3CTP SAT transmut using programmed
freguency

SCT st-freq SAT irmnsmit using in-line
frequency

SCRP SAT receive using programmed
frequency

TED
ERRXO
FREX|
REP rep
SELT
SELD
SELS
RTsSL

RTSA
RTSO
5TOPS
STOPP
OPEN
CLOSE
FPREEA

PREFS
SPREV

XCLOS

SAT receive using in-line
frequency

SAT transmit off

CFCSS phase 180 degrees (1)
[Reserved)

CTCSS phase 120 degrees (2)
{Reserved)

Select toneset

Send single fone

Select duration per tone
Execute delay

Receive ignore for pericd of time

Trigger acknowledge receive
for period of time

Resume afier short period of

tirne (10 .. 2350 ms)

Resume after long period of

tme (1 .. 255 s}

Activate emergency mode

Fix display

Cutput text to display

Reslore normal display operation

Wait for key rclease

Transparency enable

Transparency disable

Error alen on exu off

Error alert on exit an

Repeat sequence for rep tinis

Seclect 1one mode

Select free-dialling mode

Select status entry made
Reload RIS with listen or active
Lima-cut

Reload RiS with active time-out
Reload RS only in active mode
Stop scanning

Stop prionity scan

Select seleall mute open

Select selcalt mute close

Select preference channel when
in scan mode

Sclect preference channel when
in scan mwxde and scanning
Selact previously selected
channel when in scan mode
Exit if selcalt mute closed

37
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XOPEN Exit if selcall mute open

XSCAN Exitif in scan mode

XPRI Exitif in priority s¢an mode

XCARR Exil if carrier detected

NOCTCH Exit il no or wrong CTCSS
detected

XCTCW Exit if no carrier, no or wrong
CTCSS detected

XSENS Exit if scanning, but not stopped
an channel

XIDLE Exit if Return-to-Standby idle
mode

XLIST Fuxit if Beturn-to-Standby idle
or listen mode

XNOT Exitif not in transfer mode

The parameters mentioned are:

seq Sequence of immediate and /7 or mdirect
digits
Bdig  immedate digit
ADpir  default ransmit address
APpir pnmary receive address
~Spir  secondary receive addiess
ATper  \hird receive address
AQptr  tempOTALY qUeus cotry
AUptr selectable status addiess
AWpner  miscetlaneous digits
AKptr  selectable selcall address
dig Digi: G Pand A F

pills Pouter: | .. 5

ofs Offser: 0 .9

dec Decode format

timee Time-out value: 0 .. 2550 ms in 10 ms
sieps

rf-freg  Radio frequency: dependent on selected
Tange

af-freg  Audio frequency; 300 ., 3000 1z
si-freg  Subtone frequency, O .. 63,
see appendix B
tonevet  PNVEL COIR, EEA, DZVEL P7VEL
PCCIR, PDAVEL FIA, Natel, AP-369,

Kenwood

xrimee Extended time: 1 .. 700 msin | ms
units

stime Standard time: 10 .. 2550 ms in 10 ms
unils

hime  Long time: 1.. 255 seconds in | second
units

rep Repeat factor

text Siring of characters

CLOSE

The CLOSE instruction forces the seleall mute to
the closed swale. Note that the related XCLOS
and XOPEN instructions will test the selcall
mute state at the tima the cncode format was
started, not at the time the XCLOS or XOPEN
instruction is execuled.

DEL xtime

Execution of instruction DEL, causes the execu-
tion of the encode sequence to be suspended for
a period of time, defined hy parameter xtime. The
range of x7ime is 1 0 700K ms in [ ms stops, thus
allowing a precise panse duration of up to 7 sec-
onds. The DEL instruction can be wsed to insert
ann LET (Link Establishment Tune) or intersc-
guence gap for e.g. two-by-five Lone formats,

DIFIX

{nstruction DIFIX activates the emergency maode
with the display contents frecrzed. In the emer-
gency mode, selcall encoding and decoding con-
tinues, but the display and LED will show na
activity, and the speaker will be muted. Deactiva-
tion of the emergency moda is possible only by
switching off the equipment, or by execution of
EMGOF from a decode format.

EMGON

Instruction EMGON activates the emergency
mode, In the emergeney mode, selcall encoding
and decoding continue, but no activity can be
seen on the display and [EDs, and the speaker
will be muted. Deactivation of the emergency
mode is passible only by switching off the equip-
mient, of by eavcution of EMGOF from a decode
format,

ERRX0

After execution of instruction ERRX0, exiling an
encode instruclion due to one of lhe exit condi-
tions {for example, instruction XOPEN) prevents
the radio from sounding an ervor alert,
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RTSL

Instruction RTSL causes the Retum-to-Standby
timer to be set to the listen or active period of
time, depending on the cumrent Retum-to-Stand-
by state.

RTSO
Instruction RTSO causes the Return-to-Standby
timer © be set w the active peood of Gme, if al-
ready in the active state, Il not, the timer will not
be set.

rX
Switches ta receive made, after which all mute
functions apply.

RXF rf-freq
Switches to reccive made, using the in-line spe-

cified RF frequency. The speaified frequency
must ke within the sclected RF band, For
example, in a VIHFE rado, the instruction RXY
149.0500 will cavse the radio to recéive on
1490500 MHz.

RXP
Switches Lo receive mode, using the programmed
frequency fur the selected channel.

SCHK

Instruciion SCHX sends a checksum digit, the
value of which 1s calculated as the sum of all pre-
vious digits MOD 10, The SCHK instruchon can
also be used to build a data-packet for transmit-
ting dialling informauon.

SCOrF¥

Instruction SCOEF switches off SAT tans-
mission: ina FET reledse encode format, a usetul
application for SCOFF is to switch CTCSS off
about 300 s before transmmission is cnded (se-
quence "SCOFE DEL 300 RX'); this will prevent
the traiting noise o be heard on the receiving
equipment if CTCSS decoding 15 used as well.

SCPHO

The SCPHO instruction causes the CTCSS sine
wave 10 skip 130 degrees oul of phase. This will
mute the receiving equipment of Lhe other party
quicker than swiiching off CTCSS only.

Note: the SCPHO instruciion is not avail-
able yet.

SCri1

The SCPH! instruction causes the CTCSS sine
wave to skip 120 degrees out of phase. This will
mule the receiving equipment of the other party
quicker than switching off CTCSS only.

MNote: the SCPHI1 instruction is not avail-
able yet,

SCR st-freq

Activates SAT receive, using the in-line specified
SAT receive fiequency or code. This frequency
or code must be entered as a number (rom 0 ta
255 (see appendix B and C),

SCRFP
Activales SAT receive using the programmed

SAT ceceive frequency or code for the sciected
channel.

SCT st-freg

Activates SAT transmut, using the in-line speci-
fied SAT transmil frequency or code. The SAT
frequency or code must be entered a5 a number
in the range of 0 to 235 (see appendix B and C).

SCTP

Activates SAT transmit, using the programimed
SAT wansmit {requency or eode for the selected
channel,

SPIAL

Instruction SDIAL sends all the digits that are
entered as 8 dialling string. The dialling string
can contain up to 28 digits. The SDIAL instruc-
tioa is used to transnut this dialling information.
It s recommended to use SLEN and SCHK in
addition to SDIAL, 10 minimize the occurrencs
of ermors due 1o bad signalling conditions.



€ Relorence Section FROGSYS

SELD

Instruction SELD selects the dialling string entry
mode, Afler execution of SELD, the display will
be cleared and a number of up 1o 28 digits can be
entered from the keypad. Execution of the en-
code format is resumed after the ¥ key is pressed.
The contents of the dial buffer can be transmitted
later using the SDIAL mnstruction.

SELS

Instruction SELS selects the status digit entry
mode, After execution of SELS, the display will
show “Si _°, allowing entry of onc digit in the
range of 0 .. 9 If necessary, this digit can be
overwritien or erased by pressing button C. After
selection, pressing buttoa * continues execution
of the current encode format.

SELT

Insiruction SELT causes the text tONE" 1o be
shown on the display. The mstruction can be
used to ask lor a confirmation of single-tone
transnussion using the * key.

SEND seq

The SENT) range of instructions is used (0 Lrans-
mit selective call digits and DTMF tunes. The
digit or tone valugs can be fixed in the encode
format, the socalled immediste digus, or they
can be retneved from the iniernal 1ables, the indi-
rect digits. Inunediate digits ane entered in a for-
mat consisting of a hash-sign (#) fullowed by onc
or multiple digits. Indirect digits are ¢ntered as
A_sign plus pointer charucter and one or more in-
dexes. One sequence can contain wp to 63 in-
structions, thus allowing approximately 50 tones
to be sent in a seguence. Examples of immediake
and indirect reference of digits can be found in
section 6.7, under the CMP command,

SLEN ofs

Instruction SLEN causes a digit to be sent as sel-
cnll or DTME, the value of which 15 delermined
from the length of the dialied number striing. The
digit vatue is calculated as (Length + Oifset)
MOD 10, and thus has a value sanging fion: 0w
9.

The SLEN instruction can be used to build a
data-packet to transmit dialling information from
the radio to an infrastructure connected to the
PSTHN.

SPREV

[nstruction SPREV can be used to choose the
channe!l that had been selected before scanning
was aclivated. This instruction ean be wsed (o
switch off scanning fully from an encode format.
just as if switching off scanning manually.

STOPP

Instruction STOPP switches off priodly scan-
ning. Mote that the related XPRI instruction will
lest the priotity scan siate at the time when the
encode format wis started, not at the time when
the XPRI instruction is execited.

STOrS

lastruction STOPS switches off scanning. Note
that the related XSCAN instruction will test the
scanting state at the time when the encode far-
mat was started, not at the tume when the
XSCANM instruction is executed.

TEXT ‘fext’

Instruction TEXT outputs text to the display, All
characters can be entered, yet some characters
will be mere difficelt w read because of the
Tirmited displaying capability of characiers in the
T-segment format, Characters are shown on the
lurge S-digit display section and are shified fiom
right 1o lefi. The speed of shifting characters pn
the display can be set using the LEN command,

TONE af-freq

Instruction TONE allows transtission of any
tane betwean 300 and 3000 Hz. The length of the
tone can be defined using the LEN instouction.
which must be inserted before the TONE instruc-
tion. For example, encode sequence ‘LEN 1200
TONT. 15507 sends a tone of 1550 Hz duning 1.2
seconds. Single-tone transmission is frequently
used (or repeater operation, group calls, or all-
close in certain selective call systems,
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ERRX1

Afier execption of instruction ERRX, exiting an
encode instruction due to one of the exit condi-
tions (for example, instruction XOPEN) causes
the radio 1o sound an crror alert.

LEN xrime

Instruction: LEN defines the duration per tone for
TONE, SEND, SLEN, SCHK and SDIAL in-
structions. The range of xtime is | to 7000 ms in
I tns steps, thus allowing a precise lone duration
of up to 7 seconds.

OPEN

Instruction OPEN forces selcall mute to the open
qate, Note (hat the refated XCLOS instruction
will test the sclcall mute state at the lime when
the encode formatl was started, not at the lims
when the XCLOS instructon is executed,

PREFA

jnstruchion PREFA causes the radio to select the
preference channel when scanning is activaled.
The PREFA wstruction can be used to choose a
predefined channel 1o transmut on when the PTT
batton ts pressed while in scanning wode, re-
gardless of whether scanning has stopped tempo-
ranly or not.

PREFS

Instruction PREFS causes the radio to select the
preference channel when checking channels in
the scanning inode. The PREFS instruction can
be used to chooase a predefined channel (o tans-
mit on when the PTT button is pressed while the
radio is in scanning mode but 15 not slopping on
u channel,

RACK stime dec

Instruction RACK is used to tigger a decode for-
mat when a full sclective call sequence is re-
ceivid within a specified period of time. This
period is defined by stime, which ranges from 10
to 2550 ms in 10 ms steps. String dec determines
which decode format will be trigpered.

The RACK instruction can be used to cf
whether a transpond call is returned from
called unit, or to check whether a call is ackr
ledged before reirying (see also REP instrucy
If no ACK instruction is triggered by a bir
decode format, the minus sign will be show:
the display after the time-out period has claps

REY rep
Instruction REP can be used to repeat an enc
format for a specific number of times. Param

- rep defines how often the cumrent encide for

will be repeated, Use RSMS or RSML to o
a2 sequence afier the defined period of time. -
the decode formal instruction REPOF 1o b
off the repetition of encode sequences before
end of the programmed period,

RICGN stime

Instruetion RIGN causes the avto-close featur
be disabled duning a peried of time, The rang
srime is 10 to 2550 me in 10 my steps. Tlas
struction can be used in combination witk
*automatic close’ feature 1o prevent the unit [
closinz auvtomatically when expecting a =
pond call (acknowledge call from another ¢
when calling that unit).

RSML ltime

After passing instruction RSMIL, execution of
encode sequence is suspended and restarted ©
the beginning aiter a period of time. This pe:
is defined by fime, which ranges from | to
seconds in 10 second steps.

RSMS stime

After passing instuction RSMS, exceution of
cncodle sequence is suspended, and resta
from the beginning after a period of Gme. -
period is defined by stime, which ranges fros:
tor 2550 ms in 1D ms sleps.

RTSA

Instruction RTSA causes the Remm-o-Stan.
state fo be set to active, and resets the Returmn:
Standby timer to the active period of time.
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TPD
Deuctivates the transparency mode that has been
activated with TPE.

TPE

Enables the transfer of a large packet of data
using selective call tones, without cansing other
units o be called because of matching sequences.
When the transparency mode has been activated
by TPE, a D-digit will be inseried after every
fourth digit that 15 transmined, which will pre-
vent other units from being called. The TPE in-
struction is normally used in combination with
the SDIAL instruction for transferring a dialling
siring,

TSET toneset

Instruction TSET selects the toneset for trans-
mission of selective call messages. The available
tonesets  are:  ZVEL CCIR, EEA, PZVE]
DZVEL PCCIR. PDZVEL ZVEI2, ElA, Natel,
AP-369 and Kenwood. Note that the length per
teme is not defined in (he TSET instruction, but
must be sel separately using the LEN instruction.
TRD

Switches to transmil made, prepared for D1MF
digit transmission. For each following SEND and
related instructions, DTMF digits will be sent.

TXF rf-freg

Switches to transmit mode, using the in-fine spe-
cified RF frequency. The specificd RF froquency
must be within the selected RF band. For
examgple, in a VHF radio, the instruction TXF
149.0500 will cause the radio to transmit on
149.0500 MHz, The transmit path sclection will
not change.

TXM

Switches 1o trunsmit mode, prepared for speech
(microphone) transmission.

TXP

Swilches (o usnsmit mode, using the pro-
grammed frequency for the selected channel. The
transmit path selection (sclcall, DTME, micio-
phone) will not change.

TXS
Swiiches (0 transmit mode, prepared for selcall
digit transmission. For each follawing SEND and

related instructions, selective call digits will be
senl.

TXTOF
The TXTOF instruction restores the normal oper-
ation mode of the display, after the display has

been used for text outpul with the TEXT com.-
mand.

WAITR

Waits until the key has been released. This in-
struction can be used to prolong DTMF tonoes
that are sent when keys arc pressed in the DTMF
overdalling mode.

XCARR

The XCARR instruction will abort execution of
the current encode format if an RT carrier is de-
teeled by the receiver. XCARR can be used to
create a carmer lockout condition o prevent
speech gansmission and £ or cabls while the chan-
nel is occupied.

XCLOS

The XCLOS mstruction will ahort execution of
the current encode format if the scleal] inute sate
was ‘closed’ when the cument encode formal was
started. The following example describes a
possible application: to prevent the transmission
of an immediate call while the radio is in a
‘tlosed” stale, ¢ncode sequence “OPEN XCLOS'
to cause the radio to open first and test the seleall
e state before executing OPEN. Execution of
this sequence will be aborted if the radio was
previoosly in a closed state.

XCTCN

The XCTCH nstruction will abort execution of
the current encode formmat i an RF carrier is de-
tected by the receiver without SAT or with a
wrong SAT tone received simmitaneously. This
instruction can be used to Jock oul usage of a re-
peater station when the repeater is used by an-
other user group.
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XCTCW

The ON instruction will abort execution of the
curreat encode format if no carrier is detected, or
if oo SAT or a wrong SAT tone is received. This
instruction can he used to allow transmission
only If a valid SAT tone or code has already been
received,

XIDLE

The XIXLE instruction will abort execution of
the cument encode formal if the Retum-to-Stand-
by mode is set to idle.

Execution proceeds when the Retum-to-Standby
ritode 15 set to Haten (moniton) or aclive.

XLIST

The XLAIST instruction will abort execution of
the current cncode formar if the cument Retumn-
to-Stardby 15 oot set to active. This mwstruchion
can be used 10 previem speech ransmission in the

Return-lo-Standby dle or isten (menitor) state,

XNOT

Fhe XNOT mstrucuon will abort execution of
the current encode format if the transfer function
is disabled. This instniction can be used 1o trans-
mit & transfer cail or pager call when the radio re-
o prevent
transmission of such a call # this Tunction has

celves  an mconung  call  or

heen disabled by the user of the radio.

XOPEN

The XOPEM instruction wifl abort execution of
the curtent crcode format if the selcall mute state
wis "open’ when the cument encode formit was
started. This wstruction can he wsed to prevent
cabls while the unit is cpened {for example in dis-

patch-onented sysiems).

XI'RI

The XURI instruction will abort execntion of the
current encode format if priodly scanning was
activated at the start of the current encode for-
mat. See XCLOS example for comhinimg XPRI
with STQPE

6.9

XSCAN

The XSCAN instruction wifl abort execution of
the current encode format if scanning was acti-
vated at the stant of the current encode format,

See XCLOS example for combining XSCAN
with STOPS,

XSENS

The XSENS instruction will abort execution of
the current encode format if the radio is scanning
and has nat emporarily stopped because of ac-
tivity om a channel. Thus, XSENS can be used to
allow ransmission if scanning is not active or if
scanning has temporarily stopped on a chamel.,

Configuration

The Configuration parameters determing the set-
tings of the ports to be wsed for programming the
radio unit and printing the programmed (admin-
tsiratedy data. Some of these parameters miy
have been progranvned already by the manufac-
brer.

Dealer idenricy
Range: 1 .. 30000

GCives the code 10 identify the supplier of the
taclio. Enter the relevant code. This parameler
may also be programmed by the manufacturer, iF

necessary, in which case it cannot be changed.

Licenced to
Range: up to 40 characters

Enables the entry of tha name and address of the
licensed user. This parameter may also be pro-
prammed by (he manufacturer, W necessary, in
which case it cannot be changed.

CTCSS selecion
Range: Fregquency, CTCSS code

Dhtermines whether the programmed CTOSS
lransmil amd receive codes in the channel menu
are shown as CTCSS frequencies m Hz (Fre-
gquency) or as call signs (CTCSS code).
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TransLink port
Range: COM1, COM2

The TransLink port must be a serial port on the
PC with 9 or 23 pin male connector (COMI or
COM2). It 35 the port that is used to connect the
programiming cable and program the radic unil.

Printer port
Range: PRNI, PRN2, PRN3, LST

Denotes the printer port of the curtent compuler
systemn that is used to send the printing data to
the printer. PRN1 and PRNZ are the first and sec-
ondary, parallel, ports, while PRN3 is vsually
available on a video adapter. LST can be used to
select the standard printer outpat, which can be
redirected to, for example, a neitwork printer.

User feedback
Range: None, Beep, Message, Beep+Mse

This purameter determines how the user feed-
back is realized during file loading and saving
procedures and during compilation of encode and
decode functions. Select None to disable this
function.

Initialize string

The initinlize string serves to activate the default
configuration of the printer that is used for print-
ing the programming data. Refer to the user ma-
nual of your printer for more information

Bold printing

Mo print oul the programming data in a way simi-
lar to the presentation on the screen (with part of
the icxt printed bold}, you need lo enter the rele-
vant lead-in siing 10 activate this mode on the
printer. This lead-in string may be entered as
ASCH codes (fonnat: Wnn, e.g. the function Esc
can be activated with ASCII code \O27). Refer 1o
the user manual of your printer for mare infor-
mation. Usually, the printer manual also contains
a list of ASCIT codes. If nol, refer to your DOS
manual for these codes.

Normal printing

Enler Lhe string for reactivating the normal print-
ing mode on your printer, after bold printing has
been active (see abave).,

Next page string
Enter the string to be sent 1o the printer at the end

of each page. Refer to the user manual of your
printer for the conrect string value.

Exit string

The exit string serves to reset the printer after the
programming data have been pnaled, to restore
the initial printer state (sce initialize siring
above). Refer to the user manual of your printer
for the cornect string value,

Number lines/page
Range: 0, | .. 255

This parameter defines the number of lines per
page. The maximum tumber of lmes the page
can hold depends on the prnter configuration
and on the paper size. Enter O far a continuous
print-cut,



Troubleshooting

This chapler gives an overview of emor messages
that may be gencrated by the program and need
additional explanation,

Message
Profifem

Action

Message
Problem

Action

Message
Frofitem

Action

Metsage

Froblem

At

Message

Froblem

Acticon

Channel number does not £xast

The entered ehannel mumber 15 oot
wvalid.

Enter 2 comect number or program
the channel first, in the Channel par-
ameters window.

Ervor writing to configuration file
The file cannol be saved: the file may
be read-only or you may not have
rights in the cument directony.

Make sure you have writing rnights i
the current direclory and the standard
corfiguration file 15 ool flapged as

read-only.

Fatlure wnung file

The file cannot be saved: the disk
ey be full or comupt,

If the disk 1s full, cither delete some
files or replace the (floppy) disk. If

the disk is cormupt, reformat the disk,

ERROR: entered CTCSS frequency
or code does not exist

You have entered an invalid fre-
Luency or code,

Refer to appendix B for valid entnes.
Dievice  ermmor  while  accessing
EEPROM

EEPROM cannot be: prograrmed due
to hardware failure.

Reatum the racio to 2 quatified service
enginaar for repair.

Message
FProblem

Artion

Message
FProblem

Action

T Troublashooting

TransLink communications failure
There is no radio connected or it is
not connected properly.

Make sure the radio is comnected

properly in the way described in sec-
tion 5.8.4,

‘TransLink aceess failure
The radio cannot be programmed,
either because anather, non-Kenwood
product with TransLink is connected,
or because the connected radio has
been programmed incorrectly (that is,
with incompatible data).

You can aitemnpt reprogramming in

the following way:

l. Make sure the cormect Rle has
been lnaded and the data have
been entered correctly,

2. Select the Tiles ¢ programming
menu and move the cursor o the
Program radio option. [ no
press Enter yet,

3. Make sure the programming cable
is connected properly {(see 5.9.4).

4. Make sure the radio is med off.

5. Press PTT and hold it down.

&, Tum en the radio, while still hold-
ing down PTT.

7. Press Enter to actlivate the Pro-
gram radio option. Do not releasa
the PTT button until the pro-
EFAMITINE 15 OVEr.

The radie should now be pro-

erammed successfully, When all data

have been programred {100 %), the
radic generates the alert tone and dis-
plays the initial channel number.
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Message
Prblem

Acrion

Message
Probilem

Action

Message

FProbfem

Acrion

Messnge
Problem
Action

Message

Piroblem
Action
Message

Froblen

Action

Mo formats defined

You canpol seject a format because
there have been no formats defined
yel.,

Define the decode and encode for-
mals Mirst. Refer to sections 5.7.2 and
5.7.3 for details.

No systems defined

You cannot seleet another system
fhlock), because ne other system
blocks have been defined.

Program another system block first.
Refer to section 5.4 for details.

Information changed since last up-
date: are you sure you want to discard
it | Y/N]?

You want lo gmi a mepu without
compiting and sioring the information
furst.

Compile and store the data before
guitting.

No files found maiching <entered
filapame>

Mo files were found matching the en-
tered fle specification.

Enter the correct file specification.

Key macrao facility is not enabled;
sclect size and number of macros
within the semp-menu.

This facility is not available due to re-
strictions in functionality.

None: the facility cannot be activated,

Error size of entered macto is oo
large
You have caceeded the maxhmum

size of a muacro, which is 63 bytes.

This is roughly equivalent to 63 key
strokes.
Simplify the current macro.

Message

Problem

Action

Message

Mroblem

Acticm

Error: entered macro string is not cor-
rect

You have entered incorrect key label
or control characters.,

See 6.6 for an overview of valid key
labels and control characters.

Na scan groups available; select num-
ber of scan groups within the setup
menu

You need to define the maximum
number of scan groups before you
can define the channels for each scan
group,

Enter the maximum nmimber of scan
groups in the Setup pontable window
{sec 6.1).



7 Troutestootog

Compilation errors:

Message Error: format definition not compiled;

FProblem

Action

Message
FProblem
Action

Mesrage
Problem

continee {Y § NJ:

<encode/decode formats>

You have not yet compiled the cur-

rent encodefdecode format. If you

continue (Y}, the data cannot be
saved.

I. If you want to save the format,
press N to go back to the formar
editing window.

2, Press F2 to compile the curment
format. For details, see 5.8.2 and
58.3.

IT you do not want to save the current

format, press Y to continuge.

Error: tnstruction pot found

The enrered instruction is oot valid,
Chieck the appropnate seclion in the
manual for walid ipsiructions, and
corract the entry.

Ervor; 100 many instreciions
The encode or decode format is (0o
large to it in the 47 byte buffer.

Action Simpiify the encode or decode for-
mat, or creaic a linked encode or
decode format.

File errors:

Message File not found

Problem The file does not exist ar is not lo-
cated in the current directory,

Action Checek if the file name is entered cor-
recily or if the file is located in the
current directory, If # is in a different
directory, specify the path.

Message Path not found

Problermn The path you have specified is not
comrect and cannot be accessed from
the current Incation.

Action “heck the currenl directory and spec-

ifv the comect path.

Message
Problem

Action
Message
Probiem
Action

Message
Problem

Action
Message
Problem

Action

Message
FProblem

Action
Message
Problem

Action

Error whife writing to file

The disk may be corrupt, or anther
unexpected problem has occurred
while writing.

Check the floppy disk or the oper-
ation of the hard disk before retrying,

Too many open {iles

‘{he operating system has no buffers
available 1o access more files an disk,
Increase the number of files
(FILES =) in the CONFIG.SYS file.
See DOS user manval for details.

File access denied

The file is read- and / or write-pro-
tected,

Flag the relevant file as read 7 wnie.

Invalid drive
Dnve not available,
Select the cormeet drive.

Read beyond end of file

The file that has been accessad s coe-
Tupt.

Restore the file from a backup copy,
or re-create the file,

Disk full

The files cannot be saved, because
the disk is full.

Save the file to another {floppy) disk.
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Appardix A

Appendix A
Selcall Yoneset Standards

Tone ZVEl CCIR EEA PZVEL DZVEL PCCIR PDZVEI ZVEIZ Ela  Natel  AP-369 Kenwood

2500 1981 1981 2400 2200 1981 2200 2400 600 1633 980 &I

1060 1924 1124 1060 970 1124 910 1060 T4l 631 1190 882

L6o 1097 1197 1160 1060 1197 1060 1160 882 697 1380 954

1270 1275 1275 1270 1160. 1275 NS0 1270 1023 770 1600 10%2
145D 1358 1358 1400 1270 1358 1270 1460 1164 B&2 RO 1117
IS30 1446 1446 1530 1400 1446 1400 1530 1305 941 2010 1209
1670 154} | 540} 1670 1530 1540 15330 1670 1446 1 D41} 2220 1308
1830 1640 1640 1830 1670 1640 1670 1830 1587 1209 2410 1415
2000 1747 1747 2000 1830 1747 1830 2000 1738 1336 2500 1531
2300 1860 1360 2200 2000 1860 2000 2200 1869 1477 2820 1657
Y300 2400 1055 o9 204K} 1050 R25 BB3 2151 1633 10 3G
§10 930 936 BI0 886 930 B8 NT 2433 600 NT 2270
Q) 2247 2247 25(H) LSRG 2400 2600 740 2010 a5 M.T. 2098
¢86  09F 99l 886 810 991 856 NT. 2202 205 NT. 2457
2600 2110 200 2600 2400 2110 2400 970 450 tEOS 2080 1792

MO S E O Y 09 sk B LA Rt B w3

All lrequencics are in He

Tone length (ms}

0 100 40 70 it 100 gL 70 33 100 100 70

Definitions:

A Oroup tone

C D¢ fault remote cloge
E Repeal tone

N.T. Mo tone specified
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Apparddis B

Appendix B

CTCSS Frequencies

¥ Call sign Frequency {He)
1 XZ 67.0
2 XA 719
3 WA, 4.4
4 xB 77.0
5 W 9.7
6 YZ 2.5
7 YA 854
8 YR 38.5
9 ara 91.5
I ZA 94K
1N 7B 57.4
12 17 100.0
13 §A 103.5
14 IB 107.2
15 27 1108
16 A [14.8
17 iR 1188
12 32 1230
[ 1A 1273
20 B 1318
21 2 136.5
22 44 L41.3
73 4B 146.2
24 SZ 1514
5 5K 156.7
26 R 162.2
27 67 6.9
L HA 173.8
19 o8 1799
30 72 186.2
31 TA T
a2 Ml 2035
33 M2 210.7
34 M3 2181
3% M4 225.2
36 Ms 2136
i7 MG 2418
3 M7 250.3



Appendiz C

Appendix C
DCS codes

DCS employs afixed octal digit (4) as the first digit, followed by three octal digits, which are shown in the
table below. Codewords are 23-bit strings: 12 bits of oc1al code (9 bits address, 3 bits synchronization code)
followed by 11 bits of CRC. Fach bit is 7.5 ms, which means just over 170 s per word.

low series 1M}series 20 series 300 series 400 sefies 500 series 6K series 100 series

023 114 205 106 411 503 606 703
025 115 233 I 412 506 612 712
0246 P16 126 315 413 516 624 723
031 125 243 33 423 532 627 731
032 131 744 M43 431 546 631 732
43 132 245 346 432 505 612 T34
047 134 251 351 45 554 743
051 143 61 364 464 662 754
054 152 263 365 465 664
063 155 265 373 466
071 156 27
07 162
73 165
074 172

174

The wm-otf code 15 200 ms of 134 Hz.



Appendix D

Appendix D
DTMF Frequencies
Digit Faew Fuow
I 697 1209
2 697 1336
3 97 1477
4 70 1209
5 70 1336
6 70 1477
7 B52 1209
8 852 1336
9  BS2 147
0 941 1336
« 941 1209
L 941 1477
A 697 1633
B T 1633
C BS2 1633
D 91 163)



Appendix E

Appendix E
Alert Tones

This appendix lists the available tone sequences.
Beep numbers 26 to 31 are not available yet.

- 1504 He _ 810 Hz “ 4730 H2 D 3 Hr [__"J pause
]

20 ms
Default for key beep.
| :. i .
Defzult for double beep {used for activation of hold Rinction).

2
3
Defauli for error beep.
60 nvs
& T
B0ms 6G0ms &Oms
Default for power-up heep.
6 X e ey
60ms BOms G0ms
Pefanlt for PTT time-out waming beep.
7 i

66ms 6BOms  BOMs
Default for PTT time-out becp.
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' ——— .

500 ms 120 ms 120 ms
1oms 100 ma
”!“_:,:ﬁ | S (Il |
250 mE 140 mg 140 mg
100 ms 1(4} ms
'S I .
ms s ms
1040 g 100 ms
16 = e e
180 ms 180 M 260 ms ZE0ms

This sequence is repeated four Limes.

17
90 ms 130 m%
80 ms 130 ma

This sequence is repeated four umes

VPP (R e

TEDO ms
This sequence 15 repeated every 15 seconds, 253 times in all.

18

This sequence is repeiled every 15 seconds, 254 times in all.

T TS [ | el

BO0 ms 140 me 140 ms
1060 Mg 100 ms

This sequence is repeated cvery §5 seconds, 254 times in all.

120ms  120ms
100 ms 100 s

This sequence is repeated every 15 seconds, 254 times in all,

e e e F Ol e e
250 ms 140 ms 140 miz
100 ms 100 ms

‘This sequence 1$ repeated every 15 seconds, 254 times in all.

T 250ms 4D me | 140 ms
100 ms 100 ms

This sequence is repeated every 15 seconds, 254 times in all,
ZE N

Gaoms TBOMs | 260ms  260ms
This sequence 15 repeated every 15 seconds, 254 times in all,

Y .

eima  130ms
S0 ms 130 ms

This sequence is repeated cvery 15 seconds, 254 times in ail.



Appendix F
Programming examples

Below follows a number of examples 1o illusirate
the use of decode / encode formats and macros
and the way in which these can be programmed.

Encode format for 3-1one selcall using 70 ms
ZVFE] tones, with tones taken from the de-
fzult tx address, using two variable digits in
the fourth and fifth positions, n lead-in delay
of 200 ms and lead-out delay of (0 ms:

TXS DEL 200 TSET ZVEL LEN 70 SEND
ADN2INK4S DEL 1O RX

Encode format for 5-tone scleall using 100
ms CCIR tones, prolonged first tone of 1200
ms, with the lirsl two tones Liken from the
defanlt 1x address and the next threc tones
fixed as 837", a lead-in delay of 150 s and
a fead-out delay of 5 ms:

TXS DEL 150 ISET CCIR LEN 1200 SEND
n2LEN 100 SENDAD2REIT DEL 5 RX

Encode format for 2*3-tone format using 100
ms CCIR tones, with the first five tones
taken (rom the keypad selectable buffer and
the next five tones from the paomary receive
address, a lead-in delay of 200 ms, an inters
sequence gap of 300 ms and a lead-out delay
of 10 ms:

TXS DEL 200 YSET CCIR LEN 100 SEND
AKI2345 DEL 300 SEND *Pi2345 DEL 10
kX

FEncode format for sending an dent message
when the PTT button is pressed, consisting of
a S-tone selcall message of 40 ms CCIR
tones, in which the toncs are 1aken from the
secondary reccive address, with a lead-in
delay of 80 ms and a delay of 20 ms from
seicall to wicrophone activation:

TXS DEL 80 TSET CCIR LEN 40 SEND
*5F2345 DEL 20 TXM

Encode format for sending a single tone of
1200 Hz with a duration of 1500 ms,
preceded by a lead-in delay of 100 ms ang
followed by & lead-out delay of 10 ms:

TXS DEL 100 LEN 1500 TONE 1200 DET
{ORX

Encode format, to be linked to PTT-press
{system format), which staits CFCSS trans-
mission as programmed for the selected
chaneel with a lead-in delay of 50 ms:

SCTF TXS DEL 50 TXM

Encode format, to be linked 1o PTT-release
{svstem format), which causes the radio to
continue transmitting for 250 ms after releas-
ing the PTT-button withow CTCSS, to mute
the other party's receiver without a trailing
noise burst:

TXS SCOVF DEL 250 X

Encode format for transmiting an emergency
call consisting of a selective call taken from
the primary receive address, using 5-tone 70
ms ZVE] with 200 ms lead-in and 50 ms
lead-out, the microphone activated for 10
seconds (2*5 s}, and a receiving penod of §
seconds, repeated for 15 times or until the
radio is fumed off: the nser indications are
switched off during this state:

XS EMGON DEL 200 ISET 2VE! LEN 70
SEND ~P[2345 DEL 30 TXM DEIL 5000
DEL 5000 REF 15 RX RSML 5

. Encode format for transmitting a 5-tone sei-

call message copied from the defaull transmit
address, using 70 ms, and 1ngger decode for-
mat "Check ACK"® for 1500 ms to check if
the call has been received successfully by
the called party:

TXS DEL 150 TSET ZVEI LEN 70 SEND
*DJ2345 DEL 20 RACK 1500 Check ACK
RX
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10,

o

13

Decode formal "Check ACK® is entered as
follows:

CMPADIZ2I45F ACK

Encode format for transferting free-dialling
information, using a specific seleall format, a
lead-in delay of 200 ms, a lead-ourt delay of
40 ms and the ZVEI toneset with 70 ms
tones. The Tormal consists of a fixed 59462
scquence, a length indicator (length MOD
FO}, the dialled digits, and a checksum (sum
of digits MOD 10j:

SELD TXS DEL 200 TSET ZVEtL LEN 70
SEND #59492 SLEN 7 SDIAL. SCHK DEL 40
RX

. Encode format for PTT-press to stop scan-

mng temporarily when the PTT botton is
pressed and to (ransmmt speech on the cument
channe] if nol scanning or if scanning has
temporanty hahed on an active channel, or
else use the preference channel, An emor
beep 15 sounded when the radio has not been
opened previously:

ERR! XCLOS PREFS TXM

. Encode format for IPT-press to open scleall

mute if closed and sound an error beep, or o
transmit speech immediately if selcall mutc
15 already open!

ERRI OFPEN XCLOS TXM

Encodc formal, to be linked 10 DTMF singie-
fune (sysicin format), which transmits a
DTMF tone of a length of 200 ms preceeded
and followed by a pausc of 50 ms. This en-
code format is toggered by pressing a key
while helding down the PTT button,

TXD DEL 50 LEN 200 SEND ~M2 DEL 50
TAM

14,

i5.

16.

17

18,

Encode format for a 6-tone status call using
70 ms ZVEI tones, with the first § tones
taken from the default rx address and a 6th
status digit, a tead-in delay of 200 ms and a
lead-out delay of 20 ms. After activating this
encode format, the radio TEQUEsEs entry of the
slatus digit; to confirm the call, press the *
huttan.

SELS TXS ISET ZVEQ LEN 70 DEL 200
SEND ~PI2345*M1 DEL 20 RX

Decode format to check for a single 5-tone
sequence, using the programmed 5-tone pri-
mary rx address. When receiving a valid in-
dividual or group call, an alert tone will be
sounded and the radio opens.

CMP *F[2345 MONO BEEP 12

Decode format 1o check for a sinale S-tone
sequence, using the programmed 3.1one pn-
mary rx address. Depending on whether da-
coding a valid individual or group call, a
different alert tone will be sounded. The
radio will open and the mode LED will flash.

CMP ~P12345 BEEPI {2 REEPG 14 MONF

Using a geperal S-lome format, this decods
format provides several functions 1o demon-
strate remnote open (MONO), remote close
{(MONC), remaote stun (RSTUN), remote re-
vive (RVIVTZ) and remote kil {REILL}, The
fixed sequences attached to these functions
arc 50402, 50403, 59410, 59411 and 34412
in the order mentioned above.

CMP #59402 MONCO CMP 459403 MONC
CMP #59410 RSTUN CMP #39411 RVIVE
CMP #39412 REILL

Deeode format for standard 5-tone decoding
and 6-tone Philips remote close. For decod-
ing. the primary address is used:

CMP ~PI23458F MONO BEEF |2 CMP
API2345H#C MONC



Aopendiz F

19,

20.

Decode format for standard 5-tome decoding.
A transpond call will be retumed when an in-
dividual call is received by triggering encode
format 'Transpond®.

CMP “PI2345 MONQ BEEP 12 ENCI
Transpond

Fncode format ‘Transpond’ is entered as fol-
lows {standard 5-tone ZVEI with 150 ms
lead-in &nd 20 m3 lead-out):

TXS TSET ZVED LEN 70 DEL 150 SEND
~P12345 DEL 20 RX

Decode format for 7-tone messages, of which
the first five tones must match the primary rx
address, and the next two toncs are stored in
the queue for call-back:

CME MPIZ2345 XT0 45 CMEP #F OPEN
ALEP 12 QUELE

.Linked decode lormaes For decoding and

quenaing two-by-live lone messages, firgt 5-
tofe mLst march primary rx address, next 5-
tone address 15 slored in the queue for
call-back: time between end of first and end
of second S-lone sequence may not exceed
(00 ms.

Decode format 2x5-decode™:
CAM P API23456EF DECAT 1000 225 -queue
Decode formal "2a3-gqueee’

ST 12345 CMP #F QUEUE OFEN BEEP
12

a7
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Glossary

ANCH: American Standard Code for Information

Interchange.

CCIR: Scquential one sipnalling system recom-
mended by the Comild Consuliatif International
dez Radio,

CTCSS: Cantimious Tone Controlled Squelch
System, also called Tone Lock or Tone Squelch.
A continuous (sub-awdible) one s modulated
onto the carrier in addition to other signalling or
vaice traffic. By using one particular tone for a
nurnber of receivers, it is posstble o send mes-
sages 10 selected receivers only.

DOS: Digital Coded Squeleh. Alsa called PR or
Digital Private Tane.

DPL: Digieal Private Line, Motomla cquivalent
for DCS.

PTME: Dual Tooe Multiple Frequencies. Also
called touchrons.,

RZVEL: Depressed ZVEI a modified form of

ZVEL with lower signalling frequencies.

FFEA: Sequential tone signalling system recom-
mended by the Elccwonic Enginesnne Assac-

ation,

Crroup call: A transmission addressed to a group
of radio receivers. In this way, a single messape

can be sent to many mobiles simultanzously,

fCAM: Integrated Controller Module, Concept for
integrated contral of channel switching, channel

scanning, sclective calling, CTCSS, X258 and
LTME

Identity: The name given to each fone sequence
which is used in sequential tone signalling. They
can be either encode identities, tone sequences
which are transmitted when a particular condi-
tion oecurs (e.g. PTT-pressY, or decods identities,
tone sequences with which incoming tone se-
guences are compared.

LCD: Liguidl Crystal Display.
LED; Light-Emitting Diode.

LET: Link Estzblishment Time. The time for
which the camier is transmitted before any sig-
naliimg fones or audio are wansmitted, This
allows the base station receiver some time 10 de-
tect the camoce and ready itself to receive the
message.

Lockout: A facility which combines receiver
lockout fuser only allowed to enable the loud-
speaker when called) and transmit inhilat fa-
cilities {user not allowed 1o transnut on bosy
channels, except for an emergency call),

PCCIR: A medified form of CCIR, used 10 PYE
systems,

PSTN: Public Switched Telephone Netwaork,

PDEVES: A mudificd form of DEVEL used in
PYE systems.,

FPZVEL: A modified form of ZVEL usad in PYE

Syslems.

Ri&: Retum-to-Siandby. Facility offered by 1M,
causitg the radio to close afier a perid of inac-
tivaty on a channel.

SAT: Sub-Auwdible Tone. Includes CTCSS and
DCS, bocause they both use the sub-audible fre-
grency range from 0 to 250 Hr



Glossary

Scanning: A facility for contineously monitoring
2 selected group of channels, switching betwesn
the relevant channels in cyclic sequence.

Squeleh: A system used to suppress weak, unin-
teilimble signals and random noise.

Transpond: A facility for antomaticaily transmit-

ting a predefined encode sequenee in response to
the user being called.

ZVEI: Sequential tone signalling system recom-
mended by the Zentral-Verband der Electrotech-
mische Industrie.
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- peneral 45
Exiting {3

r
[1le name
- specifying 20
Files and directones
- using &
Yiles  programuning 20
Files f programming options
- load file 20
- pontout of dara 27
- program radia 27
- fetnicve from radio 27
- save file 203
Funcbon keys f4- /3

L

General parametsrs 5
- parameters 24

Crenerting channels 77

Group call 58

i
Help {4
Mold 15, 3

i
[Cw 348
[denuty 58

K
Key actions 3
- hold 371
- jwess 31
- mlease 37
- shift 3f
Key definitions 18, 1f
- See also key functions
Key functions 78
- overview if
- propramumning F8

&f



I

L

LCD 5%

Leaving the program /13
LED 58

LET 58

Load file 2

Lockoul 58

M

Muin menu f5

Maodel selection 5
Moaving

- through the program £3

- within a selection window f3

2

Qn-line help f4

Fid

Parameters

addresses per channel 27 29 - 30

- AuHnatie close 27

bold printing 4f

busy svmbol funerion 27
curmier detect ignure 28
channel readout imode 27
clack freguency shift 30
vopy from defauliex 25
CTCSS selechion 44
DCS error correcting 27

- dealer identity 43

defaul transmit address 23

- detauls tx address 29

digit entry merthod 25

- display siring 3
- exitsting 44

extaleriftransier 74
fiaed power selection 28
fiequency range 23
proup digit selaziable 28
aroup reference 30

- hold delay 24

inittalize string
kewfalert beep volume 24
keypad operation 23
lamyp L out 26
licenced to 43

ook conde 27

model ruinber £ series 23

- monibar function 2&

next page siring 44
noemal display format 25
notnal paoting 4
number entry time-out 26
number knesfpape 44

number af channe] gigits 24

number of scan groups 23

- onlering number 23

- overlay text channel 24

- averlay text seleall 24

- overlay text slatus 24

- power save delay 24

- powersave off tilme 24

- power Save on time 24

- power selectable 27

- preference channe] 30

- primary rx addracg 29

- ponter port 44

« prionty channe] 30

- priority scan interval 30

- readout string 310

- receive frequency 29

- revcive pap period 27

- Retum-to-Standby active penod 26

- Return-to-Standby listen period 26

- Rewm-to-Sandby mode 27

- S5AT deeode 29

- SAT encode 24

- save channel number 25

- scan confipuration 28

scan display fornat 26

- scan dwell tine 28

- RCATL Eroups 30

- scan inclode st 30

- svam speed 28

- scan wail J8

- sewondary rx addregs 29

- selcall suandard 27

- selectalle seleall dipits 27

- sclectable status dipies 27

senal number 23

- start debimiter raquired 23

- startup chanoei 25

« staruop epcode defipitdon 25

- stattup monitar 24

- stariup power 25

 statup scan 24

- system graaps 30

-~ third rx address 37

- lranshnk port ¢4

- transtmil frequency 29

- transmif inlubil Ume-ouw 25

- fransmil ime-gut 28

- fransmit waning 2§

- User programming 31
Parametersiuser fecdback 4
IR 58
PIXZVEL 58
Press I8 11
Printing programming data 24
Printout of data 2§

Program

- leaving I3

- moving through 73

- statingup {3
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