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1. INTRODUCTION

This document descrihes the functional specifications of the Integrated Controi-
ier Module for the Kenwood TE-70%/509 scres mobile radio and TE-249/349
series portshic radio.

Il follows the user tequirements specifications as agreed during the meeting at
the Kenwood factory in Yokohams, Tapan. Integration of specifications for hoth
the TE-700/80% and TK-241/349 is possible because the user interface will pe
very similar and the progranuuing software will be exactly (e same.

The project is covered by the order for development of the TCM Issued hy
Kenwaood Japan, and will include the development of the ICM software for hoth
the portatle and mobile, PROGSYS and PROGSIM.

\l

lssue 1.03 PFapge &
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MAIN FEATURES

The TK-709/809 and TK-249/349 ICM (hereafter "ICM") is based on the
Robifl b generation ICM concepr, The 2nd generation ICM concept offers the
foltowing [acilities:

*

Up to 200 simplex or semi-duplex channels.

Integrated selcall cneode/decode, DTME encode, CTCSS/TICS mansmit and
recetve, channel scanfing with prierty scanning and gueuing/call-hack,

Same LCL and button configuration as TK-geres mobiles am poriabies,
but several application-specific operation methods arc provided,

Five buttons for basic operation; fully programmahie, alsg multiple functi-
ons per button {key press, hold-down and refease).

Optional kevpad:  keypadfimicrophone for mobile, add-on kevpad  for
portable. Allows operation of advanced ICM capabilities.

Microphone connecior on mobile allows conpection of standard micropho-
ne, keypadfmicrophone and PC for programming and remote cuntrol, For
portable, these functions can be accessed wia two jack pings.

Basic (PROGEIM) and advanced (TROGSYS) peogramming  sollwarc
package allows configuration ofta widc range of capabilities,

lesus 1.03
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3. SUMMARY OF FUNCTIONS

M1 Channel switching and scanning i

*

Capacity for 200 channels

Indegendent frequency for ransmit and recetve
Reccive-only channels possible

Frogramming in 5.00 and 6.25 KHz steps
Supports multiple fTequency bands

Multiple display formats for channel mumbers; 3-digit numerical or S-digit
semi alphanumerical

Maximum 1] s¢an groups
Unlimited nontber of channels per scan group
One priority channe] per scan group

User programmable scan list for-each scan group, also priocity channel can
be changed i

Scan for carrier, CTCSS/DCS, seleall 1st tone and both CTCSS/DCS and
seleall

Per system group selectable scan spred, scan wait perind, scan resume {ime
and scan configucalion

Per scan group selectabla priority channe! and priorily scan interval

Confrgurable behaviour of PTT while scanning

3.2 General

"

4.

"

]

PTT timecout timer -
Wamning period betors PTT times out
FTT inhibit after FIT dumeour

Startup channed seleclivn

lgepe 1,413
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Restore last selected chamnel on power-up

Default channel or seleall selection by keypad

RI- power per system group sclectable or fixed (o low or high

Dufferent display formats w optimize for most freguent vsed facilities
Fully user-definabie futkitivn per burton for press, release and hold-down
Mook control fuactions

Up/Down/Stuft for basic operaction of selcall by buttuns

External alert ouiput for horm relay

External emergency button input for foor switch

MNear-compatbility mode (buttons ans display) to existing radios

3.3 Selective calling, decading
*  Sixreen tonesets, including ZVEI, CCIR, EEA, DZVEIL, PZVEL PCCIR,
FZVEL ZVEL-Z, T1A, Nael, AP369 and a Kenwond specific toneser
=
*  Decode formart concept allows d;:cuding of up to 15 tones per packet
*  Simultaneous decoding of multiple formats, e.g. 5-tope, 6-tone and 2x5-
EDNlE
*  Decode formats allow mmltiple decode addresses wath fixed and channel
dependent digits, keypad-selectable digits and ra:eiva_j digits
¥ (lueueing of up to 5-tones on arbitrary positdons within decoded packets
*  Queue stores up to 4-9 entries, depending on the capacity needed per entry
*  Repeat and group tone decoding, diffcrent alerts for incoming group calls
*  Per group selectable toneset and decode format, thus allowing eperation of
the samc radic within different systems
= Hemote stun, rovive and I'E:mtl'[l:-_ki[l
*  Remote close (Philips and Motorola methods)
*  Aurp-clase (Bosch method)
e 1.0% Paga 2
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1.4 Selective cailing, encoding

5

Sixteen tomesets; selection of tonesets wirhin encode formats allows swit-
ching of tonesets while transrmitting

*  Tone duration and pause lenpth selectable within encode format trom 1 to
7000 ms, changing one duration within sequences IS possibile as wal)
* Any cncode format possible from 1 il 28 iones, contaning fxed, chanpne
dependent, keypad-selectable digits and received digits
¥ Up ta 3-wones sclectable by keypad or up/down bipmons
¥ Aulomatic repeat 1008 wenetration
*  Free-dialling through telephone inerconneet to FPABX/PSTN, using selcall
packers for {ransferring wp w 28 digis
*  Single-de ransmission possible for any tone with frequency between 300
and 3.000 ttz and dargtion between 1 and 7.0600 ms.
*  Selcall ANT on press and/or release of PTT
*  Automatic pepeat call until acknowledged
¥ Cammier, CTCSS, open en closesfockouts
3.5 CTCSS
* 3B standdand ETA tones
*  LocodefJecode one selectable per channel
* Trailing CTCSS mute to suppress noise on receiving radio
*  Twao CTCSE I'TT lockour conditions
!H;lue 1.03 Fage 10
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3.4 DS
*  Muotorola DPL compatible
*  Encodefdecode DCS cone selectable per channel
*  Iocludes four decoding perfomoance modes
* Two DCS PTT lockout conditions

* Toue burst at PIT eleasc to suppress trailing nomse

3.7 DIMF

*  PTT ovecdialling {press buttons on keypad while pressing PTT)
*  PTT ‘on hook” dialling: enter dialling string, then transmit call

“  Key buifer, selectable tone and pavse duration

1 I

lmgue 1.03 Fage 11
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d.

4.1

4.1,1

USER INTERFACE

In this chapter the user imterface is deeribed in detail. In chapter Operations a
morc detailed descaption is included for reference.

Buttons

In its basic confimuration, boeth the mobile and portable provide a nomber of
buttcns for vperation. These buttnns can be vsed for similar purposes as for the
F-series of mobiles and portables, however it is possible to configure them for
other purposes.

The F-series mohiles provides the following key funclioms: MON (speaker
symbal, moenitor), SQUELCH (squcich symbol), CALL (tane syrabal}, <1 (left
digit up} and %1 {right digit upy, On the microphore a PTT {Push-to-Talk)

bution 15 provided. '

The F-seres portables provide the following key functivns: MONE (Monitor),
PTT (Push-to-Talk}, CALL, x10 {left digit upy, x[ (tight digit up), SQUELCH
(squelch symbol) and LAMEP.

Button artions

The 1CM allows assimoment of budon functions for the following key actions;
key press, key hold-down and key-release. In addition a shift-key Function is
provided.

The key press fimetion is immediately executed when pressing the key, After
the debounce porind of time (about 30 ms), the attached [fenction will be
cxcrured. A kev fonction atached to key hold-down will be executed after
bielding dowi the key doring 500 ms. This will be confirted by a double-beep.

If a hald-down [unction is assigned o a burton, notmally no key press function
15 assigned o prevent a deuble action, Ino this casc, a key release is assipgned, so
this kev function is executed when releasing the key before the lold-down
perind of time 15 expirad,

The shift-key function c2n be used for a secondary function, which is operaced
bv pressing the shift-key Frst and then the apprapiate key,

See secrion 4.7 [ur full overview of Available key functions,

[5que 103 Pags 12
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4,12

4.L.3

Awailahle buttons

To allow programming of the portable and mobile with the samc Progralming
software packige, one set of keys has been defined. These arc:

MONI MONI on portable, [speaker] on mobile
CALL CALL on portahle, [tone] on maobile

S0 [sguclch] on bath portable and mohile
xI0 x10 on hoth portable and mobile
xl x1 on both portable and mobiie

LAMT LAMEP ou portable, pot available on mobile

The behaviour of the PTT button is seperately programumable. The PTT linked
functions are identical for the mobile and portable.

Sugpcsted operztion of bultons

The defaull operatian of itlons is specified in the table below:

Button key ;E&miﬂn T key hold-down EEEIJ:
MOANT sefcall openiclose who-has-called

CALL ransmit normal call iransmit status call

sQ aoise squelch defear © | oxtoral alers onfoff |
x10 seleall %14 or shift priceicy scan onfoff

il selcall x1 ar up sean anfoff

LAWMP Lih_-;P on/off o

The PTT vprcrates as Push-to-Tafk. Several options are available to prevent
sprech ransmission; i one of these conditions occuts, au emor becp will be
sounded.

Heypad

The full range of capabilities of the ICM can be utilized onty when a keypad is
provided. For the mobile a keypad/miceophone is available, for the portable an
add-on keypad czn be mounted.

Alse cach button on the keypad is fully user-confipurable using the program-
ming soflware. For each button a key-press, Key hold-down, key rtelease and
shift key function i= provided.

Isaua 1.03 Page 13
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In addition 10 the numerical keys 0 o 9, the fupction keys *, #, A, B, Cand D
are availabie for direct selection of facifites. It is sugpested that one of the keys
is nsed as shift-leadin key {o activate and de-activatc the shift fuoction, Alt-

hough it is possible to use the hold-down key finction, it is szggested to use the
shift function insteac,

[n the foltowing overview the default operation of the keypad is described:

[ kev | kev press keg,'-shifz ||
0 0 eroup digit
L 1 frzedial selcall
2 2 freedial DTMFE
3 3 lonz-rane
h 4 ¢ status ¢all
" It 5 scan anfofl
f G pri scan onfoff
7 7 channel entry mode
8 5 zelcall entry mode
i 9 queng entry mode
. call NiA |
A MOTLEDT A
A shift unshift
B NfA code lock
{"! clear dipit clear all
D power Lofbi SEan pmgﬁiming

While the P'TT is pressed, the operation of the keypad is changed to DTME
averdial. This 13 described o the relevant section of this document.

Channel krob -
A twm-knob 15 provided on bolh portable and mobile to select the radio
channzl. By rotating the knoh leftwise, the preceeding chanme] number will he
selected, and by turning the knob rightwise, the following channel wifl be
selected. MNote that the channels are seleoted in the arder as programoned, which
can b differeat from the order of channel number as shown on the display.

lasira §.03 Page 14
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Channels with a numerical readout can also be Selected by the kevpad; channe]
rezdouts with alphanwinerical chaccters can only be selecled using the channe|

knoh.
4.4 Dispiay
The display for the pottable and mubile have a similar layour, The Liguid
Crystal Display supports the following feanures:
*  Tive large digits
®  Two smailer digits ar Jeft side of display
*  One smaller digit ar right side of display
* Indicator for transmit {mobile only) TX
*  Indicator for channel busy BLSY
*  Indicator for monitor MON
*  Indicator {or squelch detesr 50
* ipdicator for channel Il
* Indicator for callef (mobile only) CAILL
*  Indicator for low power {porable only)  LO
*  Rod LED for transmit {portable only) TX-LED
The numerical fietds can be vsed in different formats, so the Operdtion can be
marcned best o the application. The indicawors have a fixed meaning, as
described bedow: .
idicator off Wi} flashung
T (moiile) revsive transimit lockout
BUISY channel clear channe] busy
RO vloze opell called
S0 Tule UTmtE SCAN prog
CHANNEL selcall cotry channel entry | gqueus maode
CALL {muobilc) no alarmftranst | axt.alarn transfer cail
L {portabic) high power Ly puoweer battery low
TH-LED fpart.y | reccive | transmit lockout
lezus 1.03 Pege 1B
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4.5

4.6

Audible alerts
The fotlowing andible alers are defined:

- Power-on cadence

- 5hort beep for key press

- Double gh'high beep for kev hoid-down

- Double high'low Beep for ermor

- Theee high beeps for battery-low warning (repeated)
- 24 different beeps o alert for imcoming calls

In tozl 32 Wbeep scquences ape spectfied. A foil overview of frequencics,
duracions and pauses of these 37 beep sequences is included in appendix (5.

Error messapes

The follewing emor messapes ate provided:

- Emorl Hardware fauft
- Emor 2 EEPROM dara cormupt {CRC error)
- Emor 3 PLL out-of-lock

The error message i shown during the perivd of time the fault occurs. In the
following overview the operating restrictions and recommended actions are
explained: i

- Error 1@ a hardwagze fault will be detected on power-up, The crror [essagc
will remain i the display unc) the radic is mmed off, and operation of the
ratho s oot possible. Remum the radio to a service shop for vepair,

- Eror 2 the EEPROM CRO-check is exceuted on power-up. The error
message Will remain in the display until the radio is temed off. and
operation of the radic i not possible. The problem can be correcied by re-
programming the tadio.

- Etror 3 this eeror message is shown when the PLL (Phase Luck Loop)
goes cut-of-lock. This condition is tested continuesly during transmit as
well as receive, and can happen also for transmic or receive only. Channel
switching 15 still possible. To comect this problem it is recommended to
check the programmed frequencies. and if thesc are correct, to retum the
radio to 2 seevice shop [or repair,

When an error message is shown, all other symbols and digits are <leared, The
&rrnT message is shown on the display as "Ere n° where nis the error number,

[3zue 1,02 Pege 1B



Furcuonal speciications Kenwooed ICMM

4.7

Key definitinns

T E:fch !-:e:rfl action a key function can be attached. These key actions are desci-
bed in section 4.1.1. The propramming software includes a key defipilion
moatrix where for cach key and cach action a key fumction can be sclected. In

total & burmons and 16 Keys ave supported.

The tellewing ke functions arc available:

[OFF]

R R B L1 T A UL RO

group digt
clear digit
o, selealk
mon. SAT
meon. both
gelcafl res,
shalt

s ft
digit 1x
digit 10x
digit ug
digit shift
mode select
mexle reset
scan andoff
pri anfaff
SCall+pri
LCATL OT

pri omn
seAll+pri on
lamp on'off
lamp on
key lock
code lock
power selact
channal ent.
selcall enr.
sLatus ent.,

net assigned

enter digit

etiter dizit |

eiter digic 2

eater digir 3

enter digit 4

gntcr digit 5

enter digil &

enter digit 7

enter digit 8

enter diait 9

enter digit A

erase one digit

monitor selcall (openfelose)
montfor sub-audible tone
monitor sclealifSAT

mute selcall {close) =
activate shift mode
deacrivate shift mods
rightmest digit up

2nd digit from right up
selected digit up

select nexe digie

togele berween selcall and channel entry
resel to default mode
togpele scan onfnff

priority scan ondoff

togele prinrity - scan onfolf
RELT scanning

STALL precricy scanning

start bath sean and priority scan
switch hacklisht onsoff
switch backlingt on

lock keypad :

lock operaticn of mdio (4 digit PIN)
select power lowihigh
select channed entry mode
sefect selcall entry mode
select status ety mode

|22ua 1.03
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quene mode  select gueue mode
quens next Sel& DOXT quoue entry
queve select  select next queue entry, refurn to normal cperation
encode #1 execute éncode format #1
ancode #2 excoute encode format 22
encede #3 cxccure encode format §3
encode #4 exacute encode format #4
encode #5 execule cocode formar #5
encode #6 execufe encode format #6
mon.unmute  squefch unmote
mon, e squelch mute
TR [ogEle squelcht mutc/unmue
clear ail clear digit buffer, queoe
SCATL Prog BCCess t0 Can programming mode
exiitransfor  swiech on/off external afarm and transfet
hold delay execute Key hold delay
beep volume  select Key beep voleme
alert volume  select alert volume
4.8 Display formats

The usage of the numerical digits vary for the ditferent modes wiiich can be
activated, and the comfiguration. of the radio choovsen while programming the
radio. In the following sections these display formats are explained.

=

4.8.1 Delauit display format

The ICM provides four default display formats, each optimized for certain
applicanions, These display formats are:

1. Channegl readout
The chanme! number 35 showa as 2 number or s a string of 3 chararters on
the large digit section of the display. This display format is preferred if
selcall is not wsed, or if the selectable selcail address digits arc chanyemt
rarely. Some examples of this display format:

on 3
Ch 04
Chloag
ch-12
Po5L- 3

channel 3 selected, npmerical readouwe
charmel (M selected, numerical readout
channe] 199 sclectad, numerical readout
channe| 12 selected, numerical readout
example of character string readout (Police-3)

The available characters for the three digit sumerical chanmel mmber
readout are: 010 9, A, B, C, - and <space>. The 5-digit alphanumerical
format allows programming of any charactor ar symbol which can fit in a
Y-seprnent form.

lague 1,03
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2. Selecall address readout
This display format is preferred far applications whete channe] switching is
ot or rarely uscd. On the large digit section of the display, the selectable
part of the seleall address is shown.
If less than 5 digits are selectable, the selectable digtts are shown ar the
right side of the large digit field. The non-selectable digits arc replaced by
a standard dext, which can be configured while programming. Some
exampies of this display format:
59407 selcall address 39402 selecrad

22 selcall address 22 selected (2 digirs selectahis)
EEN selcall address 4AA sclectad (includes group digits)

SELDZ selcall address 02 sclected, overlay text 'SEL °
Only numericat digits and group digit A can be shown and selected at the
selectable digir positions.

3. Combioed selcail and channel resdaut, smallflarge digits
This display format shows the channel number and current selected sefeall
address simultanecusly, The channcl number is shown on the smal] 2-digit
fleld at the left side of the display, the seicall addiess is shown at the larpe
S-digie field. Becanse the channe] field i 2 digits wide, only the oghemost
two digits of the channe| readout oumber ar siring are shown in this field.
At the selcall address field on the display onby the selectable digits are
shown. Below a oumber of examiples are shown:
01 53402 channzl {1, selcall address 59402
14 40z channe! 14, sclcall address 402
a 58 thanne] 3, selcail address 98
L7 12345 channe] L7, selcall address 12345
A% S5EL4S chanpel A2, seleail address 45, averlay text *SEL °
Although it is possible to uwse alphamumerical characters in the chanmal
number field, the thwee leftmost characters are discarded. For the channe]
and seloall digies, the same rules apply as for the seperaiec channel and
g2lcall [ormats,

4, Combined selcall and channel readout, large digits only

: This display format is gimilar o the existing TK-series mohile dispiay
format for emmbined seleaf] and channel selection. This forrmat shows hoth
the channel munber and sefcall sddress as two digits on the large display
[icld. Some exampies: =
02 D1 chiannet 91, selcall address (12
4 1z channel 12, selcall address 4
33 7 channel 7, sefcail address 99
31 3% chianne| BS, selcait address 31
Issue 1,063 Page 19
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Also herc, the same mmijes apply for the selcall and channel digies as
previously expiaincd.

4.8.2 Status eotry maode
The status entry mode operaces similar as the seleall entcy mode, Up o 5 digi
can be selectable [or status ogmber entry. If less than five digits arc selectable,
an overlay toxt character will be showi at thesc positions. This overlay texg i3
configured while programming the radig.
The stams entry digits replace the selcall digics as shown in the formais
described In section 4.8.1. Either format 2, 3 or 4 is used when the sttus antry
raode is selecred. Some exampics can be found below:
1215 [mode 2] stanes 1235 gelected, oo overlay text
=] imode 2] status 5 selected, overlay text "5t
7 15 [mode 3] channe! 7, stams 45, no overlay toxt
12 St 45 (ixode 3] channel 12, status 19, overlay toxt *5t °
a2 5t 1 [mode 3} channel A2, starus 1, overlay text "5t
59 7 firmMe 27 channel 7, stams 90
4.8.3 Scun made display readout
For the normal sean, prioriey scan @nd both normai +pricdty sean meodes, also
a numher of display Formats are available. The display format for scanming is
selected from within the programming software. These display formats include;
1. Standard scan display format
The standard formar shows the channei number, the scan group mumber if
more than one scan group is available, and the scan mode, Some examples
of this standard scan format are-
2¢ Ch 0% 1 channel 05, scan group [, scan mode
2c Ch 22 ¢ channe] 12, scan group 6, POy scan mode
=t Ch222 ¢ channe] 122, scan group 9, AR + prioTey
§e Th 18 chapnel 16, single scan group, scan mode
2. Scun group display format
Ty formac is similar o the Standard format for scan readomt. bur the
chaine] mumber on the large digit field is replaced by the word "Sean’
durittg aclive scanning, and is teplaced by the acmal channel pember when
stopped. Sume examples;
=0 B24n 1 SCANDING, scan group 1, scan mode
2F Ch122 = siopped on channel 127, scan groug Y, scan+priovicy
22 Soan chtanne], single scan group, scan mede
Issug .03
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4.8.4

4.8.5

3. Background scan display format
In some auwmatically operated sysems, it should be possible to select a
selall address or enwer a dialling qumber while the radio continues scan-

mng. The background scanning method provides this function. Some
£xampies;

gc 58402 1 selcall address 59402, scan group 1, scan mode
PE G2 3 seleall addeess 02, scan group 3, prionty scan mode
sc 0&-  dialling string "06-' entered, single stan group, scan mode

Dial number entry mode

The TCM allows entry of up Lo 28 digirs for transmission of numerical data s a
selcall packer or as DTME digits, The ooy maode for this is initiated by a so-
called encode imstruction, triggered by pressing a key. In this dialling entry
mode, only the large 3-dieit field is used, cxcept within the backpround scan
mode, Examples of this display format include:

2 dialling siring '2° ergered
12234 dialling string "12234° entered
D& -4 dialling siring 064" entered
sc DS2E dialling string '0528" cntered in background scan mede

Queue entry mode =
The gueue cotry mode shows he current sclected queue entrv. Up to nine of
these queue entrigs are avajlable, however the queue capacity will be limited
{down to four) when many digits are stored for every incoming call. If no
queus calls are received, or if all queve entries are erased, the display will
show dashes, Otherwise, the display will show the idemity of the other party

and ihe chanmel pumber (if stored). The following examples show the format of
the queue entry mode;

12 402 1| channed |2, ideneity 402, eniry 1
21 52328 2 channed Y1, idencity 39328, ety 2
i 0F 1 channed 2, identicy O, entey 1

62 1 mo chanmel, ideatity 62, entry 1

----- qUENe mpCy

Whils the queus mode is active, the channel symbol will flaxh {see mhble in
gaction 4.4), =
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4.5.0

4.8.7

4.5.8

User Lock display readout

The user lock function allows radio operation to be locked emporary by the
user. By entering a [our-digit PIN (Personal Identity Mumber), the radie can be
undocked. This user lock statws is remembered on switching off the radio. The
following examples show some possible display formats within this mode;

Lec 1, user ek maode
12 two digits of the FIN-code are entered
1334 ail four digits are entered

Scan programming mode

In the scan programming made, the radio user can include snd exclude channels
in a sean kst and assign prioriey chanmels. The display for scan programming
has the following format:

P0 Ch 02 s channel 02, scan group 9, not in scan list, oo pri. channel
rr Cio 0Z 8 chanrel 02, scan group 8, in scan list, no pei. chunne)

PL Ck 12 channel 32, single scan group, in scan list, no pri. channel
r2 Tk 2 ¢ channel 2, scan group 2, in scan list, is pri. channef

Other display formats

(ther display formats 2nd messages include:

tooE single-tone confitination mode
Loz 2 remote siun mode

Ex= 1 etror 1 hardware fanjt

Exrx 2 error 2: EEPROM da damaged
Er= 3 error 3@ PLL out-of-lock
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1.9

4.9.1

4.9.2

4.0.3

Miscellaneons functions

The misccilanegus functions within the user mtcrface include the display
backhight function, the emergency switch and the external alert facility.

Display backlight

Both the porable and mobite radio are cquipped with 2 LCD backlighe. To save
battery power. it is possible to switch on and off the backlight for the portable.
The backlight {or the mobile LCD is continuesly on.

The bocklight for the punable is normaily operatcd by the LAMP button,
however, any key funclion can be amached to this button. Two backlight-
specific key functions arc available; these are lomp on and lamp onfoff

A timer is available which switches the backlight off after a certain pericd of
time. This period of time can be selecied from within the programming soft-
ware. When the lamp is activated, this fimer is reset each time a2 key is presscd
lo allow convenieul operation in the dagk,

Emergency switch

It is possible to define onc of the keys as an emergency button, or 10 conmect an
exiertlal emergency swich to the mdhile.

By pressing this emergency switch for 2 cortaim peried of time, a special
emergency encode format is executed, which can contain various facilities as
repeated ransmission of a seleall format and live microphone transmission. The
peried of time betore emergency s activated is valid only for key press
functions and the external emcrgency switch, This period of tme can be
configured from within the programming soltware.

External aler{ ! transfer (unciion

The extzrnal afert function is available vn the mobile ss a facility to alet the
radio user when it is not possible (o hear the normal alert heep. This extarnal
alert quipnl can control a relay for wctivating a hom or the lights. Tt is possible
also t0 midiale o call 10 another meblie or pager (5-tanc or 2-ione),

256 rhythms are available o controt the horn or lighls, which makes the sigmal
cazy to Tecognize. This external alerr ¢ transfer facility can be switched on and
off by pressing a button on the mobile, When buth facililies arc available, this
butten provides three seleclions: off, ext.zlert and ransfer.

lgaue 1,03
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OPERATION

In this chapter the cperation of all avaiizble functions is described. For the
examples the default programming, as descrived in chapter 4. is used.

Power-on

On power-up the radio wiil sound o confidence tone if the key beep is enabled
(ser parametsr 'key besp™). Duarng the self test and EEPROM contents check,
all segments of the Liguid Crystal DHsplay will be activated, which also ailow
the user 1o check operation of the LCD. | an erzur is detected in the hardware
or EEPROM conients, an error message will be shown.

The inital operating stae is partty depending on the configuration of (he
programmable parameters, These power-on conditions include:

- Starmp channel sumber, or last selected channel at power-ot
- Stanlup monitor (open or closc)
- Startug cutput power (low or bigh}
«  SIarmup scumning (yes or ng}
- Starmup encode definition: allows rznsmission of togon call
- Keypad operation
- Chanpne]
- Sefeall
- Srams #
- Mormal (select channel/selcalifstarus first)
- Mormal display format
- Channel
- Selgall
- Combined selcalf (5 digits) and channed 2 digies)
- Combined seleall (2 digitsy and vhannel (2 digics}
- Scan display fosmat
- Normmad (channel always disptayed)
- Hidden {chamnel number is hidden)
- Backgeoumd {crher uperation moedes are possibie during scan)

It & possible to infuence che iniciai operating state further Dy including special
FISITLULIONS 10 4 STArup encode definition. The parameters mentioncd above are
described in the following sections, -

an—

General operation -
Operation faciiities can be divided in theee catecories: facilities which arc
immediately exccuted duting 4 very short period of time (2.§. monior onnid),
facilities uf which execution |akes a certain amount of lime {e.g. ransivulting a
selective call) and facilitics which activate a special entry mode,

lz2ue 1.03

Fage 24



Fuonctional specifications Kenwood T

CONFIDENTIAL

Channel entry coode
seliall entry mods
Cuene cotry mode
Scan miode

Prigricy scan made
Stats entry imode

Freedial entry moede {selcall or TTME)

Single-tone mode
Eov lock mode
Code lock male

Scan programming ruode

[ock code

Key/aleit beep volume
Keypad opetation
Mormaj display format
Scan display format
Numbecr enfry time-out
Lamyp time-gut

Finld delay

Basy symbol function
Channe]l resdoot myode
Owerlay exl channel
Owerlay ext selcail
Owerlay text stanisg
Exr.alert / ranster

These modes ars deseribed in detail lacer,

Parameters related to the user interfaee

|:|'|I

—_
-

shift-7
shift-8
shift-%
shifi-3
shift-£
shift-4
shift-1, shift-2
shifi-3
{not used}
sinfi-B
shift-D

The: entry modes are activated by a key or key scguence (shift-key). The
tollowing enry modes are detined:

Th::_ fullnwing_pammet&rs are provided to confipure the user interface to suir a
pacticulac application, and allow selection of some basic facilities:

The four digit Jock code parameter allows temporary locking of the radio by the
gser o prevent unauthorized usape of the radio, This 4-digit lock-code can have
any valee berween 0000 and 9999, By entering an empty string the lock Facility
can be disahled. See also section § 8.6 and the descriprion for kev function
eode ook,

lggue 1.03
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Parameter kevralert beep allows selectton of the key beep and aler beep
volume. When gff/aff is sclected, both key beeps and alerts will not be sounded,
Selection affifow only sounds the alents on 4 low volume, selection ofiigh only
sounds e alerts on a high velume, when fow/ilow is selecred both kev becps
and alors are sounded on a low velume and when Aighdhiph is selected, both
key heeps and aferts are sounded on a high volume.

The sevpad operation parameter allows sefection of the default mode for digit
entry, ©f selection of an idle selection mode. The sefeaf! mode allows imedi-
ale entry of selcal] digits, chaare! mode allows immediate entry of a chanoel
number {numerical only) and sieies mode allows immediate entry of status
digits. When normal 15 selected for this parameter, the user muost activate one
of the available entry modes Frst before the digic keys operate. In this idle
mode, pressing 2 digic key wifl sound an error beep. If onme of the three
immediate modes is selected, the display readout mode will also change to the
correct format when pressing a digit key to show the entered digits.

The asrmal disphay format paramnmeter sclects the dofault display format, These
are described in defail in scction 48,1, The following selections arc available:
channet, sefeall, botkt {5-tone selcall, 2-digit channel), and combized (2-wone
selcall and 5-digit chanpne] readoet,

The scan disploy formoar parameter selects the display format while scanning is
activated. The possible copfipurations arc described in section 4.4.3, When
remmal 8 sclected, the selected channel mumber (s always visible during
scanning. Sclection soau lext will Wide the channel mtaber wiile scanning but
not stopped on a radio chanpel, Selection background allows entry of selcall
address or dialling a nunber while scanning,

The number entry timeour defines the penod of tme after acrivation of ong of
the available eniry modes (e.g. seleall address enity, dial numbcr entry) atter
which the radio cefurns to the idle operating made, so the default display tormar
15 shown agann. This paranieler value is salectable berween 1 and 2535 secomds
m 1 second steps, When set o O, this timeout is disabled, so the radio will
remaln n the selectad oty wwde untt] a new mode is salectad.

The lgmg fimeont parameter allows selection of the pertod of time the lamp is
switthed on after aclivating the lamp. This timecut is restarted every time a key
is pressed while the lamp is swirched on. This timeout is selectable between §
and 235 seconds In i osecond steps,” and when set @ O, this timeout docs oot
pperate. .
The fAedd delay pamameter selects e period of time the extermally connected
cmergensy and/or button fiagged with "Hald Delay' in the press-colimn must
be pressed before the function specified in the hold-column is executed. The
hold delay value 1s selectable in 10 ms steps herween (F and 2350 ms.
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The busy mymbal perameter selects the function of the busy-symbol on the
display. For most applications, selection carier must be used 0 mdjcate tha
wser of the radio that the chapoe! js occupred. For application such as sub-tppe
driven repeater systcms, i is prefemmed however o activate the busy symhaoi
only when a carrier withour 3AT or with a wrong SAT is received. This can In
selected by choosing SAT- By

The channe! readour mode selects it the selecsd chanoel i3 displaved in a
memerical format or in 2 text foomar. Numerica! selects the numerical format,
which is three dight wide and includes digits O 10 3, A B, C, D, - and
= space = . dipfannm sclects the alphanumerical fonmar, which is five charac-
ters Wide and supports qumbers, letiers and special symbols, Note thap (he
alphanumerical mode requires 4 extra bytes per channel block, 5o less channels
can be configured in the rmdio when this facility is used.

Parameter overliy tex! channel defines the text to be shown en bon-displayed
pasiions of the chanccl number in oumerical mode, When channe! readoul
mode 15 set to alphaoum., this parameter has oo funciion. In the pumerical
made, the leftmost owo characters in the channel mode are defined by this text,
but also more than two characters can be used if on those positions the channe]
readout is entercd as # characters. The roost frequently used text for this
patameter is "Ch-" or “ch-*. In this ficld, five ASCII characlers can be enpered,

Parameter overlay text selegdl defines the text o be shown on non-selegtable
digits positions when the selcal Bhlry mode 13 activated. For example, if two
digits are selectable, the ieft three"digits can be displayed as 'Sel” clearly
wentity the selcall entcy mode. I this field, five ASUN characters cang bo
erered.

Paramerer overtay text stones defiges the text o bc shown on non-selectabls
digits positions when the status eiiry maode is activated. For example, if owg
digits are selectable, the left two digits can be displayed as 'St i clearly
identify the states enory mode. In this field, five ASCIT characters can be
etirered.

Parameter ext.alesr/ransfer selects the available operating modes for alerting
the user of the radio when away from the radio, Two applications cxist; alerting
1he user by acovating the hom or the lights of the vehicle or by callling another
mobile (transfer) or tone sequence pager (5-tone as well s 2-toned. Mone allows
selection of neither applicativn, exralert provides selection of cxternal alert
anfoff, frangfer provides selection Jof transfer on/off, and parameter sclection
extiframs provides selection betwean off, exiema) alert and transfer,

-
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5.2.2

Key functions related to the user interface

The following key functions are reipted o basic pperations of the radio:

Eigits Do 9
Clear digil
Shfe
Unshaft
Digit 1
Dhigit 10x
DHgit up
Dhgit shali
Muode select
hode reset
Lamp en'eff
[.amp on
Kew lock
Cuode [ock
Power select
Channel entry
Status entoy
Secluall entry
Queue mode
Chieus neXT
Oene select
blon unmute
Meon, mute
Mon. togalc
Clear all
Scan prog.
Ext/eranster
Hold delay
Beep volume
AlerT yolume

A more demiled descriprien of these key functions s found further is his
section. Somc key functions are described alse in other scoctions when they are

also relevant far ocher operation facilitics, c.g. scheail.

The decimal digits 0.9 are uscd for several purpnses. The selcall-related
purpuses are described in osection 3.3.3, In section 5.3.1, the opeciion in the

channel entry ncde 15 described.

Key funerion clear digit is used for many eniry modes. For sefcali-relarcd Entry
mues, see the description of this key function ip section 3.5.5, The vperation
af the clear key it the channed entry mode is described in section 3.3.1.

Ta=zye §.043
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Key function sA47 should be attached to the function-shift button, if provided an
the zadic. The functien-shift facilice ailows selection of secondacy functions by
pressing the shift bution first and then press another key or button. By assigning
key function washid in the shift column of the same kev within the key defin-

ten table, the shift-fitnciion can be desctivated by pressing the same key gnce
more.

Key functions dipit ix, dipi I0x, digit up, digit shift, mode selece, mode reser
and seleall entry mode are all related 1o the selcall entty mode, and are there-
fore described in detail in che rolevant section 5.5.4.

Key function famp on/off togates the LCD backlight on and off. Key function
lump o aperates similar, but will oniy wen the lamp on. When the lamp is
activaeed, it will remain on fur the period of time ag defined by paramerer famp
tmeowl, This timeout will be restarted if any key is pressed while the lamp is
on. Becausc the LCD backiight in the mobile it continucsly on, this key
fuiction does not operae for the mokile.

Eey function key Iock disables operation of the keypad (buttons O to 9, *, # and
A, B Cand D keys), When this key function is executed again, the Keypad
will be enabled again. This key jock function may not be assrgmed to ong of the
buttens on the keypad, otherwise the radio could be locked forever. Its main
purpase is for portables. where the kevs on the keypad can be pressed while
carrying the portable in a case.

The code lack key function activares the PIN-code (Persomal Identity Mumber)
[eck facility. By activating the code lock, the portable cannot e used by
ururuthorized persons. When the eode lock is activared, the user must enter a
four digit PIN number, aficr which the radio is activated again when the code is
entered correctly. If the vode is not emmerad corectly, the portahle will sound
an alert beep, and the user is requested to oy again. See also description of
dusplay format for user lock, scetion 4.8 6.

The poveer sefeer Xew funciion allows sclection between low and high output
power. Il selection of power is not allowed, this function is ipnored. Mote that
(his funciien s supported only by the RF hardware and ICM [or the prriable
radio.

The channel entry mode key function {5 refatsd to chanpel selection. This
parameter is described in scotion 53,2

The selcail entry mode and status en-:_:}' mxde key Functions are refated o acicail
encode functiong, and will be descrited in more detail n section 5.5.4,

Key functions quese made, guene next and guene select are described in detail
tn section 5.5.5.
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5.2.3

Key functions morunmule, mom e aml montoggle oporate the squelch
moniror, Using these functions it is possible 1o monitor a channe] shorily e.g. w
delermine if it s possibie to mansmit a call. Il is possible to link these key
functions to one bunon so that this button causes the mdio to unmure while the
buitton is pressed. Such 2 facility is frequently found un ether radios using a key
vn the side of the portable or operated by a Key on the microphone. For this
kind of operation, function mon.unmure shouid be linked to the press-action for

this burton, and function mon.mute should be atached o the release-action for
the same burton.

A desenption of key function seam prog. (scan programniing} can be found in
section 5.4 1.

The ert/transfer key function is used to toggle the external alent facility andfor
transfer facility on and off. See section 4.9.3.

The held delay key ifunction changes the hold delay duration o the valoe
specified for parameter Aold delay in the semp menu. This key function is
wseful to exeend the duration of the key hold period, e.a. to extend the roquired
time o press an emerpeniy foot swilch by at least 1.5 second,

The beep volume key funcrion selects the votume of the key beep. It is possible
to select between off, Jow and high key beep volume, After sclection, a short
beep will follow to indicate the selected volume setting. The adjusted key beep
volume seting is stored in EEPROM, so0 it is rmembered at power-off of the
radio, =

The alery velwme koy fungiion sclects the volume of the call alent beeps. It is
possible to select between low and high alert voiume. After selection, a shon
beep will follow to indicate the selecied volume serting. The adjusted key beep

volume setting s storcd in EEPROM, so the alert volome is rememhbered ar
power-off of the radio,

Introduction to the encode and decods farmat concept

The encode and decode [wrmar concept within the 2nd generation ICM software
offers a vory powerful and tlexible method ko define signalling formats. In
addition, it can be used to configure additional facilifies as transmit and sub-
audible one signalling leckouss,

An example of a simple encode format is shown beliow:

-

ERREX] XCARK TXM

The encede format (s entcred in the programming software as text, and then

compiled by the software o instructions which sre undersiood By the ICM
soerare within the madin.
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5.3

5.31.1

An encode farmar must be given a name, wiich is used in other menos within
the propramming software to |ink this envode fommat w0 a key function. o
another eéncode otmal, or (o 2 depode format.

The encode format as shown above is designed 1o be linked to the PTT-press
acrion. A shett explaination of this encode formar: mstruction ERRX1 wells the
radio 1o sound an error beep when an exit instruction causcs the inferprarer o
exil the encode strng, Instructon XCARR exits the encods format when a
carrier is detected, and will thus imitiate an error beep if so. If the encods
fermat is contineed, the TXM instruction will then switch the radic w the
tran=nit niode with the microphone enabied.

In the fellowing sections, a camprehensive number of encode instructions ape
deseribed, divided in groups per section, e.g. for selective calling, DCS/CTCSS
and DTMFE.

Dacode formats arc similar to encods formats, however (they are used only for
decoding seleall messages, Also here a comprehensive number of instructions
are available which offer 3 wide range of capahtlities.

Channel selection

Channel selection operation, patameters and kev functions relaed to chanped
selection, and instructions used for rransmitting and receiving are described [n
this Secrion. il

Crperation of channel selection

Two methods for channel selection are provided: by turning the chanpel kmoh
and Wy decimal entry of the chammel number an the keypad. Decimal eniry is
possible only on the mobile whep a kevpad/fmicrophone is atached, and on the
portable when the sdd-on keypad is fieed.

Channef sefection by channel knob is best suitzd for selection betwecn 3 sma))
numnber of channels. The channe] knob allows fast selection of chamnels withont
any key press action. Channed readouts which include alphanmmercal characters
cai only be selected by the channel knob. By mning the channc] knob rigli-
wise, the following channe] will be selected, and by tuming the knob lefiwise,
the previeus channc! will e selecteg. The chaomel list is orzanized as a circular
list, 300 il 15 possible £0 pass the #irst and last channel it the list. By turning the
channel knob, the radic wijl suematically abort any entrv mode and wil] be
forced to the channel readour mode,
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3.3,

For decimal enory of a2 channel, the channel entry mode must be seleceed First.
Note that the channel entry mode can also be activaied automatically when
Pressing a oumerical bulton in the idle mode (sce patameter keyvmed oReration,
section 3.2.1). Depending on the pumber of channs] digits proprammed (see
paramerer rumtber of ch. digir, secrion 5.3.7), the user iz requested to enler
tme, two or three digis. After entry of these digits, the radio will check if the
chaonel number s available. if available, the radio will switch to that channel,
it not, the radio will sound an errgr beep. and stays on the current channei.
Using the clear digi key, the nghtmost digit can be erased and currecied.

[f the channel numbers are within the range of (t and 9, [t i% seeoested (¢ uge
one-digit selection, il within the range of (0 to 99, owo-digit sclection is
suggested amd if within the mnge i 000 and 199, three-digit sclection is
necessary. It is possible 0 configure more selecrble digits than needed.

Paramercrs and Key functions relajed to channe! selection
The following parameders are related to channe) setection:

encral patarneters:

- Starmp power

- Sdanup channel

- Bave chaancl mimber

- Number of channcl digits -

S¥SiCM group parametcrs-
- Power selectable
- Fixed power selecting

Channel parameoters:

- Transmit frequency

- Recejve frequency

- Channel readout string

The following key tunction is related to channel selection:
- Chanenel coery

Furameter startup power defines the power level when switching on the radio.
The defauit startup power can be set to Low or High, Note that this default
sclection is not applicable when 4.8ysten group is selected where the outpul
power is forced to either low of high.

The selected chanpel on startup i5 vonfigored using parameter Startuy channegl,
The channe! number should be eptared g5 2 Ingical nupaber, which can be foumd
m the channe! paramieter menn. The valid Tange is 1t 250 If a non-exising
channei number is selected . chanoe] 1 will he selectod on siarup.
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The sgve cliannst number parameter selects whether or oot the channel number
i slored in EEFROM each time when selccting ancther channe! number. To
prevent EEFROM wear-out, the channel number i stored after a timeoot of 5
seconds (important for selection of the chaomel oumber by the channel mm-
knob), and a circular buffer of 32 locations is used for Storing the channel
number. This guarantess reliable storage of the startup channel for around
SO0000 channel change actions.

The awmber of channel digits parameter configures (he mumber of digits
required o enter for selection of a numerical chammel oumber. Four sefections
arc avadable: aone, oae, wo and three. Selection pevte blOCks the channel entry
muode, thus na other channels can be selected, and selection is possible onfy
using he channel wmknob, By using sclechion one, only chaonel owmbers O il
O can be entered, which is uscful when less than 10 channels are programmed.
For channels ranging from 00 to 99, selection fwo 15 most conyenient, and three
15 requircd for selection of channel aumbers above 99,

The power feldciable parameter defines whether or oot the outpul power lewvel
i5 selectable by the user or not. IF set to fixed, the outpul power 13 fixed as
specified in parameter field fixed power selecrion, When sct o sefecr, the output

power is sclectable bemween low and high. This parameter can be configured for
gach svsiem gToUp.

Parameter fived pewer selection defioes the output power when parameter
power selectalle 15 set to fixed. Possible selections are fow for low power and
fiigit for igh power. This parametezcan be configured for each system group.

The rransmit frequency parameler selects the radin fregueney wsed for ransmit-
ting speech and signailing information. The frequency 15 entered as 3 number in
MHz, The entered frequency will be rounded off to the nearcst 500 or 6.23
KHz divisikie frequency, and must fit in the radio band selected,

The receive frequency parameter selects the madio chaonel for receive. The
frequency i3 enteted as a oumber jp MHz. The entered frequency will be
roended off @ the nearest 5.00 or 6.25 KMz divisible frequency, and must fil in
the radio band sejectad,

The chanre! répdows parameter bas rwo different foomats: it ¢an consist of a
three digi numerical formar and a [ve digic alphanumencal fommat, depending
of the selected fommat. The three digit format accepts the digits O to 9, the
letters A, B, and O, the - (dash) symbol and <space>. The alphanumcrical
mode acceplts Aty fivevharacter sequence.

The clhanre!l entry mode key function allows manual selection of the OpCIating
channel. Depending on the parameter ammber of chanrel digit, up to three
digits can be enrered. See section 5.3.1 for additienal itformation.
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533

Encede instroctions velaled to channel selecton

The {ollowing cncode insiruections are related to the basic channel salection and
recelve/transmit switching functions:

- TXS, TXE, TXM, BX, T¥P, TXF, RXF
- ERRXD, ERRXI1, XCARR

Instruction TXS 15 used to switch to (be rransmit mode with selcail encode
enabled, Tt is also used to muee the ransmit audio path for a peried of time
using the DEL insttuction. See section 3.3.5 for a detailed descriprion of the
TXS and DEIL ipstructions.

Instruction TXE is used to swich to the transmit mode with DTMF encode
enabled. Seve section 3.7.2 for a detailed description.

Instrucoon YXA is used to switch to the trangmit mode with the microphone
cnabled. This instruction i ounmally used in encodc formats linked to the PTT-
prosa function, or within ¢ncode formats with live-microphone transmission
mecluded m an emergency call procedurs,

Inutrecrion KX switches the mdio om mansmil mode 0 receive mode. A
tvpical applicatien i5 & [eadout delay on PTT-release.

The TXF mstroction 1s similar o the other mnsmic functions, however, it does
not change e current tansmic audio path selecton (selcall, DTMF or micro-

phone}r. The programmed transenit frequency for the selected channel will be
used.

The TXF instruction can be vsed $0 transmit on any valid frequency within the
setecied frequency band. This instruction is wsefl o e.g. transmic a pager call
on o specific frequency. The symax of this insouction 18 TXF gf-freq where of-
freg 15 & vahid frequengy in MHz within the selected radio band.

The RXF instruction can be used to switch to receiver to any valid frequency
within the selected trequency band. This snstruetion is wsefil o0 e g, lisien o a
repense on a specific frequency, The syntax of this instruction is RXF rf-freq
where rf-freg g 4 valid frequency in MHe within the selected radio band.

The ERRXD instruction will prevent dhat an error beep is sovnded when the
Curment encode formmat is aborted due (o @ exit cormnand (2.2, XCARR).

The ERRXT instraction will cause ag eror beep to be sounded when the current
grcade formnar 15 aborted due o 4 exil command (e.g. XCARR),

On execuiion of XCARR, the radio wifl cootinue the encode forspat when ng
carriet i5 detected, and abort the encode format when a carrier is deected. This
instrection can be used o create a carrier-lockout facility.
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5.4

5.4.1

Channel stanning

In this section operation of chagne] Scanmng, the scan group concepl, the uscr
scan programeing facility and all sean-related parameters are described.

Qperation of channel scanning

The ICM supports 3 wide range of applications for channel scanning, based on
different scan configurations which are selectahlz Per SYSIEIM ZroUp OF PET scan
group.

Basic scan Functioons

The basic scan functions include nommal scan and priority scan modes. In the
nomnal scan mode, two ore more channels are checked for aclivity, and when
the scan condilion is met on one of these chanmels, the radio will stop on that
channel.

In the priority scan meode, the radio checks for aclivity on a diffcrent channel
than the curtently selected channel, normally i intervals of 500 to 2500 ms. If
the channel activity meets the scan condition, the radio will rcmain on the
priority chancel untl the secan condition is released.

The nomal scan and priority scan modes can also be combined. In this
comblied scan mods, the radio will scan all channels in the scan list for
acrivity, and check for activity on the priority channe! only when the radio has
stopped emporary on a non-priority channel.

For the normal scan mode, the scan speed and scan wait ime can be selected
per system group. This allows sclecrion of parameter vafues which operate
reliahle with the selected scan configuration for that SYStem group.

Passible scan configuratinn include ecarrier scanming, SAT (CTCSS/DCS)
scanming, selcall 1st tone scanning and both SAT/ selcall scanming. Also 4 na-
carmier scan mode is providad

The scan list determines the channels which are included per scam group, This
sean include flag is selected per chammel, Alsu the priority channel and the
priority scan interval are set seperately for cach scan group. It is possible to
mmclude a chanped in more than one seap 2roup.

Sean dwell facility -
The scan dwell facility forces the radbo fo continuc scanming when the elianncl

activity meets the scan condition for a long tme. This scan dwell {acility is
cenifgured per system groop.
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Scan group cuncept

The [CM ailows programming of up to 10 scan groups. Bach of the scan growep
has itz own scan list, a prionty chanoel, a prierity scan intervai timeout, a
preference channel snd a user scan programming tlag,

Because it is possible to include any channe] within a sean lst, it is possible o
scan for different conditions, as specified per systera ETGUp, Within gne scan
group. For example. g scan list can contain channel 01, 02, 05, 02, 09 and 10
where channed 01, 02 snd 05 arc checked for carrier activity, channel 08 apd
09 for seleall Tst tone detection, and channed 10 for sub-audible tone activity
(CTCSS or DCS).

Bevause the scan list flags arc configured per channel, the maximum mumber of
chanuels within a scan group is Hmited only by the maximum oumber of
channels. For exampie, if 210 channels ame coofipured, it is possible to include
all channels in the scan iist, #f desired of course,

Except for the backstound scam facility, selection of the scan group is possible
by pressing one of the dipit keys while scanning, The matching scan group,
numbered from | 1o 9 and 0, is then selected. In the background scan facilicy,
the scan group is selected when starting scanning,

Behaviour of PTT whilc scanning

The behaviour of the Push-to-Talk™ button can be configured in 2 nomber of
ways for use in scanning systems. Sume cxamples:

- When scanming, the PTT-button is ignored apd an error beep will be
sounded

- When scamming, pressing the PTT-bution will cause an crror beep to be
souaded. and the radio will cancel channe? scanning

- Wihen pressing the PTT-button while scanning, the radio will transmit on
the preference chennel if he radio is nol waiting on a channel, and the
radie will teansmic on the chunne) if it is waiting on that channed

- When pressing the PTT-bunon while scanmng, the radio will oansmic
always om the prelercoce channed

Scan display formars :

The [CM supports three different scan display Formats. The normal sean display
format shows the channel number continoesly, the hidden scan fortat shows a
"Scan’ text while scanning, and the background scan formiat allows aperation of
other facilives while scanning continues on the background.
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User sean programming

The user scan programming facility allows the user of the radio to include or
exclude channels for the selecied scan geoup, and to assign the privrity chanoel
tn one of the available channels. A seperate user interface is provided for this
facility, of which the display format is described in section 4.8.7. Scan pro-
gramming &5 possible enly from the keypad. The functions of the keys within
the user 5can programming rmode are fixed as described below:

0.9 select channel number (as channel entry mode)
# sefect next scan group

shift-#  select previous scan group

* selecl next channel

shift-*  select previous channel

Dy sclect channel ioclude/exclude

shift-D  assipn selected channel as priority channel
shift-C  exit scan programming mode

5.4.2 Parumeters and key functions related to chanoel scanning
To configurc ihe functions described, the folluwing parameters are provided:

CGeneral paramersrs:
- SBfarmp scan

Swsten proup paramelers:
- Bran speed

- Aran wajt

- Scan dwel] tims

- Scvan conliguration

SCHN group parametcrs:

- Prionry channet

- Preference channel

- Promty scan intervai
- User programming

Channcl parameters:
Scan include list

Koy dehinitions:

- Boan nndoff -
- Prionity scan ondoft

- Sean-—Proonty ondoft

- Sean on

- Prionty scan on

«  Szan-+Prionity an
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Parameter starrup Scan detcrmines if channel scanning s activaecd when
switching on the radio, If set to emoble, the rcadio will auromatically staet
nurmal and priority scanming using scan group 1. If set to disable, the radio
will startup in its defanlt configuration with scanning disabied,

The scan speed patameter selects the soosing time per channel to decide if the
sean stop condition applics. This pammeter is selectable between 0 apd 2550 ms
m 10 ms steps. For curmicr or selcall scanning, the value i nomally set around
100 ms, for SAT scanning the valve for scan speed must bo increased to at
least 230 ms.

The paramerer scon wail selects the period of time the radio keeps waiting an a
channel afier 1he scan siop cendilion is remgved. The valuc of this parameter is
sefectable between ) and 25500 ms {253 seconds) in 100 ms steps.

The sean dwell time parameter selects the period of time after which scapning is
forced to testart on 4 channel where the scan stop condition applies, Selectable
in 1 zccond wnets berween O and 253 second. This scan dwell feature is disabled
by assizning value 0 to this parameter.

Farameter sean configuration selects the scan wair condition, If corrder is
sefected, the radio stops un a channel when a carrier is received on (hat channel
(noize squelch operated). Using sefection 34T, the radio stops of a channel
when a valid CTCSS or DTS one is recelved on the channel, Seloction sefeglf
causes the radio o stop on a channel when the tone matches to the first tone of
the prinacy receive address, SAT afd seleall scannine are combined in the bof
seanming configuration. Sefcallise is stmifar to selection scleall, but causes the
radio [0 stop afier receiving & call until a key s prossed. Selection Borifs is
simiat 0 both, but also causes the radio to stop until 4 key is pressed. The re-
curtier scan condition stops on a channel when oo camier 15 detected on that
channel. Nole that for 5AT-operated scan configurations (SAT, both and
botlysg, the SAT condition wifl be replaced by cammier detect when no SAT
decode 15 assigned for the channei.

One prierty charnel 3 available per scan group. The priovity channel facility is
normally wsed to "watch' activity on an important chanmel. Sensing of the
priority channel 15 possible during scanming, when listening o another channel
ur durimg a conversation on aoother channel. For the priority channel the
togical channel number should he used, which can he found o the channel

paramcter menu.

The preference chamne! parameter selecrs 3 special chaonel, which can be used
for different purposes in the scan giode. In most applicetions, this prefersnce
channel 15 uwsed for transinission of speech when the PTT button is presscd
durimg scenming. Sec also description of encode definitions FREFA and PREFS.
For the preference channel the logical channel oumber should be used, which
can be found 1n the channgl paramcter menu.
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5.4.3

The prionty scom imterval pacameter selects the interval pegod between the
checks of activity on the priovity chamnel. This parameter can be selected
between O and 2550 ms in 10 ms steps.

The prierity channel and include flags for each ¢channc! pointing to a scan 2toup
can be changed by the user of the radio. For this PUrpOSE 4 SCAD PROSTAmming
mode iz defined. Whether of aut this user programming mode can be activated
can he configured per acan group by assigned YES or NO 1g DATATRELEE wzer
Prograpiming.

For each of Lhe ten scan groups, a scan include flag is defined for all channels.
This enables assigning any number of channels to a single scan group. Although
the scan process will be disturbed by assigning too maoy chanocls to a scan
group because of the tong duration of the scan turnarcund time, it is allowed to
include all channels into a scan group. These include flags or arganized per
channei via parameter scan inelude Hst.

Key function scan on/off allows the user to topple chanmel scamming on and off
usitg 4 single key, Using key function priorty scun cr/off, the user is able to
togele privrity scan on and off by pressing a single key. Normal scan and
priority scan can be simultaneously toggled on and off using key function
scan +griorty onlaff.

A non-iogple funclion is also available for all of the mentioned Key Functions.
These are sean or, prioriy scan GRATH woan +priorety an

Encnde instructions related to channel scanting

The following encode nstructions are refated to channel SCAnming:

- 3TOFS
- STOFF

- PREFA

- PREFS
- SPRLEV
- XSCAN
-  XFPRI

- A3ENS

Instruction STCES cancels the chamel scanning mode 5t active, This instruction
can be used in e¢nuode formmats e cangel scanning modes before transmitting
spesch or ransmitting a call., ]

Instruction STCFP cancels the pririty scan mode if active, Also this instruction
is frequently used in encode formats to cancel scanning modes before transmit-
Ling.
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The PREFA instruction select tle preference channel in the channel scanning
ntode, both when scanning and when Walting on g scan channel, This instrue-
ton is ignored when channed SCAMMIAE is 10l activated,

The FREFS instruction select he prefetence chapnel in the channct scanming
mode. bul anly when not temporary stopped on a channel. This ISITUCHion is
lgnored when channal scanming is not activated, or when the radio is Waiting on
i1 SCan channzl,

The SPREY instmuction selccts the previousty manuaily seiected chanmel, By
using this instuction, the chagmel mumber last used is selected e.g. when
sednming 5 cancelied before transmitting specch or a call.

The XICAN instruction quits the cureently executed encode format when the
nermal scan mode is active, with or withoul an ermor beep (see instructions
ERRX0 and ERRX1), If nor seanning, the XSCAN ipstruction is ignored.

The XPRI insteuction quirs the Curmently executed encode formmar when die
priotity sean mwode s active, with op without an crror beep (sce instructiong
ERRAL and EREX1). If priority SCAINING i mot active, this instniction is
ignoTed,

The XSENS iusirection guils the currently exccuted encode format when
scanning is active, and the radio is not waiting on a channel, with or without an
errar beep. This instructions is ignoted if the mdio is ot SCANMMINE o when the
radio is walling nn 2 channe! while Canning,

Sone examples of encode formats using the encode instructions deseribed:

- ERRX1 XSCAN TXM
If scanminy is aclive, this encode format is cancelled and an ermor begp is
sounded. When scanning s nut active, the radio is switched to the ransmit
mode with the microplune enabled.

- ERRXI S5TOPS STOPP XSCAN XPRI TXM
Exits with crror beep when either normal scag op pOoOty 5Can 15 active.
Beloro quilting this encode formae, both normal scan and Priomity scan s
swirched off (More that the X5CAN and PRI instructions check the state
ar the time the encode formal is startexd). I both nommal and prierty scan
were inaclive when exccuting this encade formact, the tansmitter will be
activated with the microphone cnabled,

- PREFS T¥M T
While: seatming and ot waiting on a channel, the prefercoce channel will
be selected, TCM switches on the radio with the speech path enabled.

Esue 1.03 Fage 40



Functional specifications Xerwaod 10K ] CONFIDENTIAL

3.5

5.5.1

5.5.2

Selective calling

The ICM concept offers a comprohensive set of sclective call (seleally facilities.
These facilities mage from transmitting and eceiving simple 5-tone calls to
operation within sdvanced seleall operatsd trumked tadia systers,

Introduction to seleall

Selective calling allows radios to be called individuaily or within a group by
transoitring a sequence of short tones within the AF-range (lypical 800 to 3000
Hz}, Basic 5-iene selcall applications are found around the warld, but prmary
in Europe and Ausmralia. Based an the 3-tone selcall standard, many system
solutions have been developed by manufacturers. These solutions rige from
smar selutivns for group calling, automatic-close and status tramsmission ko
sophisticaied tunked radio systems.

Becsuse every manuficturer has defined its own stapdard, jt is virmally
impassitle o support them all. The ICM concept, however, offers a method to
build signalling formats which ¢an emulate operation in most of thesc systems.

Seleall applications

As moted before, 3 wide range of applications ¢an be suppored by selective
calling systems, In this section a dumber of important selcall applications are
explained,

Transmit & receive 5-lone

The must basic operation of seicall is tramsmitting and recciving calls in the
standard S-lone formal. In most radio networks, a part of this S-tgne s fixed
and the other digits are selectable, When a user of the radie wants to speak 1o
angrher person. he or she selects the idemtity of the radie unit of thar person,
and presses the calf button, A 5-tone scleall message is wansmited. received by
the other unit, decoded, and iF it matches the gwn identity of that radio oz, the
radio will soand an alert tone and the radio will be unmuted. Tt s possible rnow
to start a speech conversalion.

For reansmitting a standard call, the radic must at least be equippext with a calf
burtnn. If sefection of another party is required (it is also possible to allow calls
to one radio address only, e.3. W a despatcher), the radin must have NP v
kevs for the selectable digits or aeypod o enter the identity of that other
party. To allow manitenng of the chaonsl beforc a call is ransmifted, maost
radio units ofler a monaiter or apendclose button.
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When receiving a valid call, the radio automatically vomues. To close the
radio after finishing the conversation, the menitor or open/close button is
operated by both parties o mute the radios.

The 5-tone format allows division of radios inte groups. The size of the user
SroUp C8TL ¥ary 0 by assipning more or less selectable digits. Normally the
rightmost digits in the S-tone format are selectable, and the first digits are
fixed. Faor example, a fleer of 100 users gccupies identities between 59400 and
30459, and a fieet of 10.000 users occupies the numbers between 40000 and

45090, By restricting the number of selectable digits, the user cannot cafl radios
wichin another fleec.

Group calls

Group calls are used to announce a mossage to several users stmultanecusly or
wheh 3 conversaliun 1s requested between multiple users. The most widely used
group cailng sysicm is the so-called d-aigit group cafling system., This group
calling algonhm allows any digit to be replaced by a group digit, so that all
units matching the 3-tong except on the positions of the A-tone will be called.

For exampls, all madws with idenrity 59400 1o 59409 can be called simoltane-
ously by transmicting 59404 all radios pumbered from 59400 10 59499 can be
valled by transmitting 59444, It is possibie alsp tno assign A-digits on other
pousitions within the 5-tone address, e.g. 5394A2 so that radio 59402, 594132,
504272 59432 and =¢ on ars called.

&

Anocher frequently used standard wses the J-digh as group ione instead of the
A-digit. Becausa mast mobile and portable radios cannot trausmil A-tomes but
can transmic O tones. this facility also allows mobile users o transmit group
calls. For sysems using the A-tone insiead, this & formally possible ondy on
the tixed station radio. A disadvantage of this system is the reduced number of
addresscs in the radic network {9 instead of 10 values per digif).

In some systems, a group tone is always transmitted oo a fixed pusition ot the
3-tone format and uses a longer tone to allow the decoder sufficient time w
decode another wne than expecwed. This prolonged A-rone group tone format is
frequently used 1o Ausiralia,

It i3 possible also 1o create user sroups using muftiple decode idengities. The
radio will regard 4 matching call, excepe for the primary address, as a group
call. The advauage of this solution is the flexible size of such a group, because
it can eontain any umber of users. Tanging from 2 to afl units.

—_

The ICM concepr suppods all grmlp- call facilities as explained.
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Repeat tone

In almost all scleall standards a repeat tonc is defined. This repeat tone is
transmited O @ position within (he scquence were the digit 15 the same 33
previously transmited. By using a rcpeat tone, 2 sequUence cannot include a
single tone with the duration of multiple tones, which cuuld be decoded a5 2
single digit instead. For the repeat tone digit valve E 15 nommally assigned.
Same examples of sequences which include cpeat tones:

- sequence 39412 hecomes S942E
- sequence 393444 becomes 394F4
- sequence 39902 hecomes SUEQ?
- Geguence 55355 becomes SESES

Remote-closg

In addition o uommte the radio aviomatically after receiving a cail, it js
poegible alzo in some system to remotely close 2 tadie. Such 2 remete-close call

i8 nonmally transmitted by the despatcher to close one or more radio units afier
fintshing a conversation.

The widely wsed PYE/Philips remote-close standard uscs an extra &-th C-digic
in addition to the standard 5-tone sequence to close one or more tadiy ynits.
For the first 5 tones the same rules apply as pravicusly explained, so it is
possible alzo o include group digits and Tepeat digits, For example, o remorely
close radio unmit 59402, sequence 5%H02C should he send, and to close ail radios
belonging to fleer 3%4xx, scquence 594 AEC should be serd.

Anather methed of implementing remote-close is to use snother seperate 5-[one
address as remoe<luse address, This can be an ipdividual address {e.g. radio
unit 38402 uses address 594352 as remote-closed or an address used by muftiple
radiv units (g.2. units 59402, 59403 and 39404 afl use 59499 ag remoie-clasc).
Advantage of this method is that also standand S-ione cquipped radios can be
uscd [0 Tansmil & remote-close, This remote-close method is frequently uscd in
Muotarola radics and sysiems.

Other remote-close formats include the PYE/Philips 9-tone format with a
separzte status dight value for remoe-close. All formats described canm he
ermulated by the TCM,

Auto-close

The auto-close faciticy canses a rado unit 1o clesc awtomarically after receiving
a non-olatching selective call. Sg, if a despatcher calls a particolar radio uait,
all other radio units receiving the S-rone sequence will he closed immediately,
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To prevent that any 5-tans is decoded as an auto—close. including calls received
from radivs and despaichers of other flects, most radios aquipped with autg-
chose will anly process calls with addresses belonging to their own fleet, Eor
example, if a fleer vses all identitics hetwesn 50400 and 594909 the radios in
that fect will auioclose only after receiving 594, When the reccived cal]
matches the own identity of the radin, it will alert and Open again.

The ICM offers also auto-close, which is supported by a number of additiona]
features to improve operation of this facijity,

Statos call

A stams call facility is also often found in selective call based systerns and
radjos, Seleall bas same advantages over data o transfer small mossages, whicly
include reliable operation when the radio connection is poor, and less signailing
ovethead comparzd (o data {no preamble and sync message necded).

Frequently osed formats inclode G-dizit status transmnission, where the first fve
tones identify the radio unit, and the 6th tone is used to transfer the statuy digit.
tn this format 10 stares can be transfermed, without additional ermur checking.

When more than 10 different stats messages should be transferred, the S-tone
message can be exanded with two or more stams dipits, If protection is noeded
against false deeoding, a checksum disit could be added.

Also for Hatus cafling, the ICM cangbe configured for alinost any application.

Emergency call

A large number of Jilferent formats for emergency calling, based on sclective
call standards, are in use worldwide, Almost every manufacmrer has specified
an own standard,

An emergency Call formar frequently used in Furope is the PYE:/Philips -t C-
tune format, which thus is identical to the PYE/Philips remote-viose format.
When an emergency hifion or foor switch s pressed, the fadio anit will
[ransmil its o%wn 5-wne ideotity plus C-tone, e.g. tadio onit 59402 will reansmit
o240AC, The identity will be decoded on the basc station console, s0 (he
despaicher 1s able w take appropiate action.

In some systems, this &-tone formar is foilowed by a period of say 10 seconds
five specch transmission, without the need for the user of the mobile or portable
radte to press the PTT swiwch. This allows the depatcher to listen what is
huppening. If required, such a call plus live microphone perind can be repeated
uniil a reset call is received from the despaicher (same 6-tone farmar),
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Other systems include the Bosch emergency call format, which vses a repeated
single-tone while the live speech message is mansmined.

‘The number of different standards for emergency calling is quite extensive, and
only a few of them are published by the manufacrurer. Most of them can

nowever be emolated by the 10M, mcluding the more complicated repeatad ¢xll
plos live speech format.

Who-has-called (WEHC)

The who-las-called facility allows a uscr of a radio unit @ retrieve the identity
of the other party which has previously called. In some tadios, it is possible to
store more than one calling identity.

A frequently used fommat for WIIC is the Z-by-5-tone format, which uses two
successive S-ronc messages. The first S-tone is the selected address, and thus
opens the called radin, and the second S-tone is the own identity of the calling
radic. The gap between the two successive 5-tone sequences is arguml 200 1o
300 ms. For example, if the uscr of madio uwnit 59402 calls radio unit 50433,
then 59433F39402 is transmitted by radio unit 59402: the Fdigit identifies the
so-called mtersequence pap. Radio unit 59435 will then shown fa part of) the
identity of the calling radiv unit on the display.

Another WHC standard oses a 7-tone format. The first 5 tones identify the wnit
10 be calll, and the two tones immediately following identify the rwo last
digits of the calling party, For exagnple, if the user of radic umit 59402 cails
radio unil 58435, then 5940235 is transmitted. Because the fized digits are the
same wilhin the fleet, these digits arc added apd eventually shown on the
dispiay for call-back,

Also for WHU, many manufacrurer-specific systems are in use. The ICMs
Support the mentioncd standards, but can also be configured o emulate others.
I addition to cemembering four WIC identitics, the ICM can also transfer a
stored identicy &0 the calling register tor automatic call-back.

Free-diailing using scleall

In some systems the PME base station is connected to a PABRX ar PSTW via a
telephone ineetconnect wnit. Simple sysiems use DTME signalling for dialling

. miv & PARX/PSTN netwark, but there arc also systemys Iostalicd worldwide,
which use 3-tone formats for dialling, Ln addition to translaling standard 5-tone
calls inta pre-defincd PABX/PSTN fimbers, it is possible afso in some systems
to transfer A free-diai telephone number,

A signalling format intcoduced by Rohill, and now in use by many companics
dnd organizations around the world, vses 2 seguence of seloadl digits to transfer
a tclephone number.
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Addironal length identifiers and checksum digits are mcluded to protect the
message against false decoding. An example of this sequence, tansmitted by
radio umit 59402 if mumber 0528063355 is dialled, is: 59492705280633555, The
6th digit (value 73 is calculated as the rotal length module 10 (17 MOD i(),

and the last I7th digit (value 5} is cajeniated as the sum of all digit modulp 10
{75 MOD 10),

Because some radios can find within such 2 message their own S-tone identity
and thus will alert, a so-called transparancy mode is introduced, This ttunspa-
rancy mode vses D-dipits inserted at any fifth position within the dialling string,
Sequence 5P492703280633555 therefore becomes 59492D7052D806303555 .
The D-digits wili not be tncluded in the checksm snd length calculation.

This format, but aiso formars to contral other telephone intercomnect systems,
are supported by the ICM. Any elephone number of a tength berween 0 and 28
diges can be enwered, edited and transmitted by the radio wnit.

Rermtote contral (uoctions

Selective call sequences can afso be uscd to remaotely operate miscellzneous
functions of a radin unit. For cxample, remote stun and revive are used in some
maobile and portable radios ko prevent operation of & radio voit when it is
stolen, lost or when the rent is net paid by the user. Remote kill is an ICM-
specific function to prevent unsuthorized use in security-sensitive areas {police,
mmilitary}. =

Because the remofe control functions shomld not be interpreted to0 easily by the
TECCIVIng unic 10 prevent false decoding, notmally a morc complicated formal is
used [or these functions,

It is meommended to use at least multiple successive sequences, for example 5-
tong plug V-tonz. A possible format could consist of the S-tome address of the
called unit, & intcrsequence gup of 300 ms, and a 7-tone spocial seguence
consisting of 2 unique S-digit sequence, a conol digit and a checksum digit,
For example, the following formats counld be defined for remolely controlling
radio unic 59402

-  PBcmote st S0402F3425116
-  Bemote revive SOA2E3425127
- Reomote kil 5'5"4[}11-"342_5133

In the example dbove the G digic of the sccond T-tome sequence identily the
remate control command {1 =stun, 2=rvevive, 3=kill} and the 7th digic is the
checksum digit of the preceeding § digics.

In addition to the proposed standard explaincd above, is is possible ajso to
conf:gure the ICM for other stambards in uge.
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3.53

Single-tone

The single-tanc (or long-tone) capability is frequenily used to control repealir
stations, ar t open or close a group of radios in older selcali hased Systems.

Repeater stations operated by a single-tone can be activated by ransmitting a
tone of 2 specific length with a specific frequency, .5 2 Tone of 1400 gz
during 1 second. After receiving this single-tone, the repeater siays activated
when a carrier i rcceived from either party. The repeater will fallback to
standhy after a cenain timesat.

Older selcall based radics did not have the capability w decode proup calls or
ail-calls. Te ovocreome this problem, an additional filier and decoder was build
m {0 decode single-toncs, also with a specific frequency and wne duration, If
such a tome is received by the radio umir, it will open and the radio unil will
sound an alert tone. The same principle is possible for wmoie-tlose, Eatlier
Bosch and Ascom radios were equipped with this facility.

The IEM offers single tone trunsmission of any tone between 300 and 3000 Hz
with any duration between 1 and 7000 ms fu 1 ms steps. Alsu multiple single-

tone cncodes can be defined. This should cover almost any application for
sinple-tone.

In addition, the single-tone facility can also be used @ ransmit calls o fixed
addresses of 2-tone pagers according the Molorola and GE standards, frequently
uscd in the Linited Siates. =

Parameters related to seleall

To configure the LM for all applications as previgusly described, a lacpe
number of programmable parameters apd emcode’decode  instructions are
provided. These can be entered, edited, compiled and sored in the radio unit
using the pregranuning software package,

The parameters related to seleall are descefbed in this section. The key defini-
tions, envode format instructions and decode format iostructions arc described
in the [pllowing seciions.

A comprehensive iist of s2lcali-related parameters is given below:

General and setup radio parametcrs:
- Addresses per channel -
- Smamup encode definition
- Starmp meonicor
- 3lart delimiter requircd
- Diatt entry method

Copy from defaulr x
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SYSIET 2rOUf parsmeters:

- Belcall toneset scapdard

- Receive gap petiod

- Selectable scieall digis

- Felectable statug disicg

- Automatic clome

- Momtor function

- Decode format

- Encods buron #1 [normal call]

- Encede batton #2 [frea—dial selczll]
- Encode button #3 [free-dial DTMF]
- Encode buiton g4 (singic-tone]

- Encode button #3 [satus call]

- Encode batton #6 [emergency call]
- Encode PTT-press

- Encode PTT-release

- Encode DTMF overdial

- Envode cltanne] select

- Encede on hook

- Encaode off honk

Eelated channe! parameers:

- Default tx address

- Primary rx address

- Secondary rx address

- Third rx address =

Depending on the applicalion, & mumber of deeode and encode addrcsses are
needed. These addresses are stored seperately for each channel. Becanse each
S-tone selcall sddeess tequires 2.5 ivyte (20 bies), the storage space nceded far
tour selcall addresses will exceed the EEPROM capactty for more than around
120 chanmels. Becanse owmally only one or two channei-depended selcall
addeesses are necessary, the 10N can be configured for less seleall addrcsses,
s0 mure chamnels are avaifable. The sddresses per channel can he entered in
the selip radio mene. and can be selected between O {no S-cone addresses) rill
20 (four 5-tone addresses) in steps of 2 digits, In the channel editing menu the
non-selectable digits are marked a5 Squares,

The siartup encode definifion parameter allows a selective call sequence W be
tramsmitted oa power-an, It is possible to include insructions for Iransmit-
lockout, SAT encode, siugletone and so vm. See section 5.5.5 for a morc
detailed description of cneode definiirans.

The startun monitor paranister determines if the seleall oute function is indtially
upen or closed after switching on the radio, I set to enoble, seleall moe will
bc apen on startep, and when set o disable, scleall mute is closed on starup.
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The sturt delimiter required parameter selects whether or not a period of po-
tone 1s required at the beginning of 4 seheall message. If set to emaple the
message must maich exactly o the sequence in the decode definition, If set to
disable, at maximum 3 other preceeding digits are allowed 10 a message which
otherwise matches the sequence in the decode definition.

The digir entry method parameter offers two procedures o enter and change the
keypad selecrable digits. For 2 smail mumber of selectable digits (1 or 2 digits}
it is mOst convenient to overwrite the defaule selcall address. For more sclec.
table digits {3, 4 oc 5}, it is preferred to overwrite the previously enmcred seleal]
address. The ficst methodd is referred o as repicce and the second method i3
called overwiile.

The copy from default o parameter selects whether or ool the selsctable digits
are overwritten by the channel-related defanlt m address when selecting anather
charmel. If set o Enable, the selectable digits are overwritten, and if set Lo
Disable, the seleciable digits will noc change.

The wneset stzndard {or reveiving selcall messages ig selected in field seicafi
feset standard. At maximam 12 topesets are available, of which eleven arc
standard and onc s oplivnal, The standard tonesets supporied arc:

- ZVII Getmany, Austria, [taly, Metheriands, Belgium
- CCIR United Kingdom, France, Sweden, Norway, Finland, Ialy
- DZVEI Cermany

- EDBA United Kingdom <

-  IVEDR Austraiia

-  FZYEI Plilips derivative of ZVEI

- PCCIR Philips derivative of CCIR

- PDEVE] Philips derivative of DZVEL

- EIA France, Tnited States, Australia

- Natel Switzerland, Sweden, Norway

- APASL Demnark, Sweden

Mot thar this parameter oniy sclects the toncset standard for decoding; for
enccding the appropriate encode instructions must be used to select a wpecific
toneset, The sefcall standard parameter is selectable PEr SYSIeIn Eroup:.

The receive gup perisd paramcter selects the period of titme the selcall decods
\ algorilhm requires A “no-tone’ condilion after the Tast valid wome of a selective
call tone sequence has bren reccived, NMounmmally this value is set to 1.5 times the
duration per tone, so for CCIR 160 ms, this value 8 set to 150 ms, This
parameter 15 sclectable in 2.5 ms mpits between O and 628 ms. As for the
(ONeSel paramelcr, the receive gap period is selectable per systems group,

The parameier selectable sefeall digfts selects the nutnber of digits which can be
changed by the user vis the keypad or up/down buttons. These selectable digits
are normally included in the seleall transmit encode definitinn,
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Possible values are: noae, one, twa, three, Jour snd frve. Because this parame-
ket cai be st seperately for wach systems group, it is possible to use differcnt
settings for different applications within one radio.

The parameter selectable stutus digis selects the number of digits which can be
changed by the user via the keypad or up/down buttons, to be used for siarus
calls. These seleclable dipits are normally included in the eneods definition for
status calls. Possible values are: aone, one, two, three, Jour and five, Becayse
this parameter Can be set seperately for cach svstems EQoup, it is possible 1o usc
different settings for different applications within one radio,

The automatic-cluse parameter determines the number of digits from the start of
the sequence that have o match the primary receive address in order to close
the portable. When mose is selected, the automatic close facility is disailed.
Other values are: fwe, three and four,

The moniter function parameter defines the function of the monitor button for
each systern group seperately. The following selections ate pussibie: mone,
sefcall, SAT, both and reser, When none is seleced, maniReiog 15 not possible
for selcall as well as SAT. If selcalf is choosen, it is possible only to rmanvally
hypass the seleall me function (slso called openicloss}. When S47 is used, it
is possible only to hypass the SAT mute function. When otk is selected, the
mowtar button megles selcall and SAT monilor smouftanconsly, The reger
selzction forces the radio to close,

Per system group ong decade formal can be selected. A decode format contains
nstructions o check for ncoming call and selcall-drven facilities a5 remote-
close, emote stun, secondary address group valls and so on. The decede formut
will be execured when a full sequence of seleall digits has been reccived, See
section 5.5.6 for further details on decode formats.

Per systems group ten encode formals can be selected. These encode forrmats
arc linked to kev definitions or are trigeered by certain comditions. The follow-
ing s¥sChl-group relatcd encode formal eniries are availahle:

- Encode bution #1 {nommai call}

- Eneede bunon 2 (frec-dial selealld
- Encode button #7 (frec-dial DTME)
- Lneode button #4 (single-tone)

- Encode hurton 5 (statug call)

- Encode buiten #6 (emergency call}
- Encode PTT-press

- Encode PTI-refecse -

- Encade DTME cverdip)

- Encode channel select

- Encade on hook

- Encade off hook
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For each of thesc format entries anc of the seperately defined encode Formats
can be selected, Sec section 5,39 and 5.5.6 for further details on encode and
decode formats. In section 554 the key definitions Iinked to the entries
"encode bution #1° to "encode button #6° are explained.

The format sclection for encads PI7-press iz intended for applications as
mansmit lockout, SAT selection and trapsmitting ao ident message on every
PTT press. The encode PTT-release format selection can be used for SAT
trziling noise supression and idemr message on PIT-release. The encode DTMF
overdfaf format will be executed each tme a key is pressed on the keypad while
the I'IT buiton s pressed. The encode chamref select format will be excouted
on sclection of a channel which cefers to this system group. Tlus éncode format
will be execcuted for manual sefection of the chammel as well as while scanning,

If a decode aor encode fommat is oot required for ope or mere of the parameters
explained, selection [OFF] can he entered.

Four 5-digit selcall addresses are available for each channel. This allows
programming of selcall identitics on a per-channel basis. Although the applica-
tion is fully defined by the programmed encode and decode formnats, the default
asslgnment for these seloall addresses are;

- Default tx address

- Primary rx address

- Secordary rx address
- Third rx address B

The defaelt x address is uscd to asgign the default values of the user selectabie
digiis. Depending on the stams of parameter copy from defaul o, the conrents
of this sddress is copled to the selectable seleall digits on power-up only or on
any channel change. The default tx address i3 alse copied to the selectable
addreszs digits when g pew identity is cntcred and Sigit enrry method is set o
repiore. These address digis can be accessed in any encode or decode format
by using the "D pointer; see scotinn 5.5.5.

The primary vx address 13 used normally (o define the own uentity of the radio
unit. In addition. these five digits are used for the auwtomatic-cluse facility
(marching of an incoming seguence to this primary x address), and the first
dizit &5 wsed also for Ist cone selcafl scamming. The primary = address digits
can be accessed {rom within any encods or decode fommat by using the °P
poLTer; 588 secrion 5.5.5 for further details.

The secomdany re address 15 used nonnally to define a second receive Wentily,
In most applicalions, such A secondary rx idencty 15 handled as a group call
The birst digdl 1s used alsg for 1si tone seleafl scanning, The secondary
address digils can be accessed [tom within any encode or decode format by
using (he ~5 poiner characier; see section 5.5.5 for further details.
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The third rx gddress is used as a third receive address in most applications,
However, also this five-digit selcall address field can be wsed for other pue-
poses, Thess digits can be accesses from within any encode and decode format
by using the “T pointer character; see section 3.5.5 for forther degails,

Note that 2 part the channel-block related address digits can be disabled (sce
PUrameter addrelses per channel) to save EEPROM space and thus allow more
channels to be confipured. These non-selcctable digits are marked as SguUares,
and are rerrieved as F's in the encode and decode Formars,

Key Functions related 1o selcail

For seleall applications a number of key functions are provided. Note Lhat some
of these key functiohs arc alse used for other purposes, e.g. decima! dfigits and
moritor both. The [ullowing key functinns are related o seicail:

- Digits 0.9

- Clear digit

- Group dizic

- Monitor seleall

- Menior both

- Selcall reser

- DMga 1x

- Dhmir 10x

- Dizit up

- Dngit shifi

- Mode select

- Mode rose:

- SBelcall entry

- Sfats cotre

- Queue mode

- (Qucue nexe

- Quewe seloer

- Encode button #1 [nommyal vall]

- Encede button #2 [free-dial scleail)

- Encode button #3 {free-dial DTMF]

- Encodc button #4 [sinple-rone]
Encode hutton #5 [status call]
Encode bution 76 [emergency cakl|

- Clear all

||.'|FI
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The decimal digits €. 9 are used for several purposes within selcall applicaticns,
These are:

- Entry of selcall address
- Entry of seatus qumbey
- Lnry of free-dial number
- Sedection of 4 quene entry

Both the sclectable number of digits for the selcall address and status pumber
can be configured from 0 till 5. The sie of the free-dial oumber can vary from

0 tilt 28 digits. This froe-dial oumber can be entered and edited hefore the call
is transmuilted,

By eaccuting the elear digir key function in the seleall mode, the sclectable

digits will e initialized to the default ® address. In the stams number £Ilry

mede, the cear digit key function will reset all status digit to . In the fres-dial C
entry mode, the ofegr dfgir key fonction will erase the Jatest entered digit, The

clear digne key function is normally attached to the C-button oo the keypad.

The group digit can be used unly in the selcall address entry mode. Tt will enter
an A-digit at the selected position. When no cnoy mode is selected, executing
the growp dipiz Key function will antomatically select the selcall entry mode,
provided that oue or more digits are sclectable, otherwise an error beep will be
sounded, The group digi is nomally atached to Shift-A.

The mowitor seleall key funciion is dSed (o togele the selcall mute between ] THy

and close. It will not affect the SAT monitor stats, Noemally this key function
15 attachied to the # Dutton.

The menitor Both key function toggles buth the seicall and SAT mute berween
open and close, The following rable can be used Lo determine the status afier

excouting this key Tuncrion: {,
- 3eclcall elose, SAT close Selcal] open, SAT open

- Belzall cloze, SAT open Sefcall open, SAT open

- Releall open, SAT cluse Selcall close, SAT cloze

- Selcall open, SAT open Selcall close, SAT clase

- Belcall close, no SAT Selcall open

- Selcall open, no SAT Selcall close

«  SAT close. neo scleall " BAT open

- SAT open, no scleafl SAT close

The refeal! reser key functinn closes the selcall mute. This key function does
noc allow the wser ta bypass the seleall mute function, unless the tadio is called,
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The digu fx key function imcrememis the 5-th digic of the selectable scleall
address or the S-th digit of the smatus number, depending on which entry mode
1s selecied. IF neither the seleali entry mode nor the status £niry mode i active,
the seleall entry mode will be activared when pressing this Key.

The digit Mk key function increments the 4-th digic of the selectable selvall
address ar the 4-ib digit of the status number, depending on which entry mode
is selected. I neither the selcall entry mode nor the staus criry mede i5 acove,
the selcall entry mode will be activated when pressing this key.

The digf wp Key function increroents the currentiy selected disit of the selec-
table selcall addeess or the cumrently selected digit of the states number,
depending on which entry mode i= selected. The flashing digic indicates the
eurrently selectable digit. If neither the seleall entry mode nor the stzms entry
maode 18 aclive, or the digit selection mode (indicated by the flasiing digity is
inacrive. pressing this key will sonnd an errur beep.

The digit shif key function selects the vext digit of the selectble part of the
seleall address or status munber. The selectable digit is shifted from right to left
cach time this key function is cxecoted. The flasking digit indicates which digit
is currenlly sclectable, If neither the selcall entry mode nor the status eniry
mode 1§ active, of the digic selection mode (indicated by the flashing digit) is
nactive, pressing this key will selecr the rightmost digit of the selcall address.

The mode sefecr button switches berween the two most Trequenily used eprry
modes, which are the channe! emi¥ -and selcal]l ey maodes. If oo mode is
selected, the non-default display mode will be sclected {e.g. if normalty the
channel mumber is visible, the seleall entry mode will be sclected), If either the
seleall or channel entry node are selected, the other mode will be salected,
From within the queue cniry mede, it will copy the scleall and channel informa-
tion from the curcently selectad queve ey and allow editing by the user.
From within any other operating mode, this key does nat operate.

The mods refer butten switches to (e idle stams. ‘The display will show rhe
defaulr display formar,

The seleqll entry mode allows editing of the selectable address digits. These
digits ¢an be used in encode [onmas o define cransmit sedcall Es5agECs.
Depending on the sysiem-group related sefecrable selcall digirs paramncter, the
number of selectable digits can be set berween 0 and 5. If O is assigned for the
sysem group linked to the coerent channel, an error beep will e sounded whan
executing this key funclion, aml the previously selected emtry mode will he
refained. -
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The satus entry mode allows editing of the statns number. These dipits can he
uscd 0 encode formars o deline a status transmii message. Depending oo the
system-gruup relaced sefectable status digity parameter, the number of selectabie
digits can be set between 0 and 5. If ) is assigned for the system group lnked
t0 the current chaoe], an error beep will be sounded when executing this key
function, and the previously selected entry mode will be retained,

The guese mode kev function activates the queue readout mode. The dispiay
format for the queve readout mode is explaioed I section 4.8.5. By pressing
key J..2, the apprapiate quene entry will be selected,

The gquexe next key funciion seleces the mext available queue éntry in the quege.
If the qucuc mode was not activated beforc, the gurene aen key function selects
the quene readout mcde first and the first entty will appear on the display. If
the last entry is passcd, e first emiry will appear again.

The guewe selece key funcrion selects the next available queue enty in the
queue, Or Selects the default operation mode when the last queus entry is
passed. If the queve mode was not activated hetore, the gueoe readoot mode
will be selected with the first entry shown.

It 13 possible 1o transmit 3 call from within the quene mode; the selectable digits
will then be copted from the gueue entry. It is possible as well to transfer e
scleall identity 1o the selectable addeess repister and leaviog the gqueue using
quene function mode sefecr. Key function clear dignr will erase the cument
selected quene entry. Key function &ear alf erases all queue entrics.

The six available encode Butron #1..#6 key functions are linked to the six

systcm-group rohatcd encode formats. These six call forrmats and the defauli
functions artaches 1o them arc listed in the previous paragraph.

The ciear @il key functivn opecates in the queune rmode and free-dial ¢ntry mode.

In the froo-dial entry mode il will crasc the full number, This key function is
normally attached o Shife-(7,

Encode instroctions related (o seleall

The scleall related encode detinilions are:

- SEMD, S5LEN, SCHE, SDIAL -

-  TES

- THET, TONLE, LEN. DEL

- RIGN, RACE, RSMS, RSML -

- EMOGMN, DK, REP -

- TP, TPID

- EFI.T, SELID, SELS

- OPEN, CLOSL, XOPEN, XCLOS, XNOT
- SRUSY, WAJTR
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The available seicajl-related encode instructions offer a very flexible solution to
define transmit and receive seleall fummats. Almost any existing selcall fommat
can De emulated with the encode/decode formar concepr. [n addition, lockout-

conditions and  sub-sudible tonc genmeration can be controlled from within
tncodes formacs.

Soree examples are included to explain some of the applications and the use of
thes cacegory of encade apd decode instructions.

The fiest categnry of cocode instruction transmit one or mwltiple seicail digits.
These insttuctions arc: SEND, SLEN, SCHK and SDFAL.

The SENLD instruction js uscd t0 transmoit a single or multiple digits in a row
with ihe same tone duration. lmmediate as well as indexed digits can be
transmirted. The availabic immediate digits range from 0 till 9, A, B, C, D and
E. For example, o lransmit digit 2 the following sequence is entercd: 'SENT3
#2'. Also nultiple digits can be scnd, e.g. 'SEND #39402° to transmit fxed
Seguence 39402

Indexed digies {alza called 'indirect digits™ are preceeded with a pointer symboi
aml lield designator. TFor example, 0 ransmit the 1si and 3nd dipie from the
defaull tramsmit addgess, 'SEND “DI3° should be entersd. The following
indirect pointer fields arc available:

- "D Defaolt ransmit addeess
“P Primary receive address <
- ™% Secondary receive address
“T Third receive address
“(2 Temporary gqueue entry
L Status nember
- "M Miscellaneous digits
- K Keypad sclectable digits

aorne exampdes of encode seguences using the SEND imstruction:

- SEND 712345 Scod fixed seguence 12349

- SEND #123"K45 Send fixed 123 plus 2 last selectable digits

- SEND "DM237E45  Send first three digits of default o address plus mwo
Kevpad selectable digits

- ZEND “E12345 Send full J-digil selectable address

The SLEN ofs instrucrion transmits the MOD 10 resull of the free.diat siong
lengih added to the odfset ofs. The instmactions is used within cncode detinitions
lor iransfer free-dial number information to a telephone interconnoet. Tt provides
additional profection against fafze decoding, Three examples;

- Dialling sining '1234367 (tength 73, instruction SLEN 3
T3 MCD 10 =0
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- Dialling sining “456376247623° (length 12}, instruction SLEN 9
{(12+9 MOD 10 = 1

- Dtalling siring " {[enpth 0, instruction SLEN 5
(0+5 MOD 10 = 3

The SCHK instruction rranamits the MO 10 result of the sum of all precesling
digits. The checksum result is reset to O ar the stan of the sequence. To mesce

the checksum withio a sequence, a DEL gr LEN instruction should be jnserted.
A few examples:

- Dialling string "1234567", sum i3 1424344+ 54+6+7=28, result i 3
- Dialling steing '0328063355", sum is 37, result is 7

The SINAL instiection transmits the free-dial string s individoa) seleall digits.
The length of chis free-dial string can vary from 0 till 28 digits. Topether with
the SLEN and SCHEK instructions, SDIAL can be psed to mansmit a telephone

number t¢ a telephone interconnect according the Rohill standard. For this
standard, the fallowing cocode definition is used:

SEND #59492 SLEN 7 SDIAL SCHY

Some examples of wransmired sequences using the encode format as specificd

above:

- Dial "0328083353° SH4U2TO5 280633553
- Dial "0612347 5040230612348

= Dial "7 (e digits) 5940278

The TXS instruction switches the radie to transmitting with the seleall path
enabled. Afl digit trapsmit functions will be transiated 1o tones according the

selected sclcall standard. The microphone will be muted durng seicall Tansm-
ission.

The TSET instruction selects the toneset for transmission. The following eight
standard fonesets arc available: ZVEI, CCIR, DZVEI, EEA, ZVEL-2, PZVEL,
PCCIR and PAVEI, Ses the explaination for systemm group rclated parameter

selcall standard for & comprehensive description. For example, to select toneset
N EI, this instruction s used as "TSET ZVED.

- The TONE insthuction 3s used to transmit a singlc-tone or a number of fixed
tones in 4 sequence. Applications {pr this faciliy inclede transmitting of ali-
calls, group calls, o activate 4 repeatcr and transmitting calls to a fixed identity
2-tone pager (Mutorola or GE standards, freguently vsed in the USA)Y. The
syntax of this instruction is TONE af-freq where ofifreq is any single-tone
frequency berween 300 and 3000 Hz. The duration of the tone is set by the
instruction LEN, of which the description will folluw.
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The duration of seleall or DTMF digits and single-iones is set using the LEN
mstruction. This instruction must be placed before the tramsmit digitftones
mstructions a5 SEND and TONE, The syntax is LEN xtimec whete xtime is a
number hetween 1 and 7000 specifying the durtion per tome in 1 ms unics,

The DEL instruction ¢xccutes a delay. The duration of the delay can vary
between | and 7000 ms. Applications for these instructions include lead-in and
lead-out delavs, and no-tone delays between mulliple 5-tone sequences for e.p.
2*5-tome and 3*5-tome formats, The syntax is DEL xtime where xtime is a
number hetween 1 and T specifying the Juration of the delay in 1 ms units,

The RIGN instruction can be wsed m ignome receiption of selcail digits during a
period of time. The most important application for this facitiry is to prevent the
radio were a call is initiated from to closc by the auomatic-close after receiving
the transpond message from the called radio, The syntax is RIGN stifte where
stme s 4 pericd of time between 10 and 2550 ms in 1O ms goils,

The EACK instruction is used to check for a respouse from anuther tadin after
transmitting a call, Bucause a specific decode formar can be linked, it is
possible o check for 2 reply in aoy Formar,

For example, the cailing radio can check for a transpond message afer (rans-
mirting a call, and show an acknowledge symbol when the <all has been
successfully send, The ayntax is RACK astime dec where srime iz the penod of
(ime the decode seguence is valid, and dec is che linked decode formar. After
receiving a seleall sequence, the radio will always check first for an active
decede formar triggered by RACHK. and after executing this decnde format
without success, it will oy the standan! decode fosmat,

Instructicn RSMS (Resute Short) is used to restart the encode forrmat afier g
certain period of tme. The RSMS imstruction is used together with the REP
(repear} instruction 1o create ¢ncode formats which are repeated for a nomber of
imes, Applications for these instructions inchede repeated emwrgency cafl
transmissions and cail retry until acknowiedged. The syntax is RSMS Slime
where stime i3 the period of dme afler which the current encode format is
restarted if the number of repeats is not exceeded. Parameter stime can be set
berween O and 2550 ms in 10 ms steps.

Instruction #5ML {(Resume Long) has & similar function. The synax of this
instruction is BSML Itime where ime is the period of tome 0 seconds. This
parameter can be configured berween O and 255 secomls.

Using instouction EMGON  (Bmerzency On), the display comtenis will he
clearcd, the LED wiil be switched off {portable ouly) and audio will be muted.
When used it an emergency call encode format, it prevents thar while an
incident i8 occuring it is oot visible that an emergency call or serrounding
speech is transmired after triggering the emergency call fe.g. using a foor
switch).
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The emergency condition will remain active until the number of cafls {using
REF) has excecded the maximum, or when a special call format is received
which trigpers decode function EMGOE

Using imstrucrion DFFLY (Display Fixd, the display contents will be freezed, the
LED will be switched off (purtable only) and audic will be muted, Whey used
in an emergency call encode forrnat, it prevents that while an incident k3
pocuring it is not visible thar an croergency call or swrrounding speech js
ransmided after triggering the emergency eal? (€.3. using a foot switch), The
emergency condition will remain active antil he mmmber of cails {using REF)
has exceeded the maximum, or when a special call format is recejved which
triggers decode function EMGOF.

The BEP instruction is used to create an emcode format of which exeqution s
repeated yatil a cerlain condifion exists, Applications ar¢ already mentioncd in
the description for instruction RSMS, and include emergency call transmission
and repealing a call uncl an acknowledgement is received. The syntax of this
msmruction is RUP repeatfactor where repegifactor it the number of repeals
excced. Using RSMS and RSML, a period of time can be inserted before the
Current enctkle format is repeated. The repeatcd encode formar is either stopped
after exceeding the number ot repeais, or after execuling the decods instrycrion
FEPOF on 2 matching incoming caif,

The TPE and TPD instructions are wsed to switch on and off the transparancy
mode. By swiching on the ranspatancy mede, a D-dipit will be inserted afrer
every four tones, to prevent that 4 long string of tones includes valid seleall
addresses, The transparancy mode is switched on using TPE { Transparancy
Enable) and switched off using TPD {Traosparamcy Disable). See also the
descniption for application free-dialling using seleafl.

The SELT imstruction requesis the user g press * 1o confirm a single-tone
transrnission. Wlen executed, "tane’ will be displayed on the LCD. After
pressing * this message will disappear and the encode format wiil ba continmed,

The SELDY instruction roquests the user (o enter andfor edit a free dialling
sirmg. It wiil show initialty a blank display. When pressing digits, the dipits
will be added w the dialiing number ang wili be shified on the display from
right ta left, If more than four digits are entered, only the last four digits wiill
be shown. Kev # will cause 3y B digil t0 be added, which is used to identity a
wait-on-dialione condition. Key © erases the rightmest dizit. Afler pressing
burtan *, the diallad number will_disappear and the encode format will he
continnad, :

The SELE insuruction is used for stams diil entry. After execution of this
instructing, the mossage "Stn' will he shown oo the display, where n is the
current selected stamus digit, By pressing a numerical key the status nomber can
be pverwritten.
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Using key C the stams disit can be roset ig 0, By pressing button *, the stans
message will disappear and execution of the encode furmat will be Tesumed.
Nege that this single digit status entry mode is diffcrent from the S-tome stams
selection facitity, whicl is ciggered by key function stanes ERLry,

lnstruction OPEN selects the seloall mute open stae from withih an epcode
forrmat. This instruction ¢an be wsed [0 force listening te the radip channel
befure a call is ransmined while the radio is iz the closed-mode. See also
instruction XCLOS,

Instruction CLOYE sclects the seleail mute close state from within an encode
format, Its main purpose is o close the selcail mute function when a kind of
discoilnest call is transmitted (somefimes used im selcaill hased Autornatically
controlled systerms).

Insiruction XOPEM exits the carrent active encode format and sounds an error
beep {if selected by ERREXEY when the seleall motc state is OPEN. Usefu] oo
ignore calls made while a conmmection exjst {sometimes used in scleall based
aulomatically controlled systems).

Instruction XCLOS exits the current active speode format and sounds an error
beep OF selecred by ERRX1Y when the selcall mute state is CLOSE. Can e
used to prevent thar 4 user docs not listen fiest to activity on the chanoef hefore
the call = made,

Instruction XNOT exits the currenf active encede format when the tragsfer
Facility is swiihes off by the user. Tse ERRXO to PTEVENT Afl €ITOT beep to be
sounded. Can be used to trgper tramsmission of a call &a another radio or
pager. depending on the state of the ext/transfer kay finction.

lnstruction SBUSY skips the following SEND instructions when s carmer is
detected at the tine the encode format was started. This instruction can be used
to skip transmission of lead-in digits when 4 carrier is detected at the tirne the
call bulton is pressed, e.g. to activate a scleall-controed ICPEAtar System,

Instruction WAITE delays execution of the pexp envode instrucTion uoil the
curreily pressed key is released, This encode instruchon can be used fo
prolongs transmission of DTMF tones in the TITMT overdial mode,
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3.5.6

Decode instructions velated to seicail

Selcall refared doende instructions inglude:
- CMP, STD

- OEPN, GRPA, GRTO), GRPODA

- MONO, MONC, MONE

- RSTUN, R¥VIVE, RETLL

- EMGOF, REPOF, QUEUE, QUEID, DISPQ
-  BEEP, BEETI, BEEPG

- ENCA, ENCI, ENCG

- DECA, DECE DECG, DIECE

-  DECAT, DECIT, DECGT

-  EXTAI, XPASS, ERARE

Decode formats are used to define sequences for teceiving selective calls.
Incoming sejective cali ME3Zages Lan be compared {0 one or more formats, and
when 2 mawching format s found, cermjn mstructions can be executed, e.p. to
open the radjo or te sound an alert beep.

The nurnber of teacs for an incoming call can be defined from 1 ta 15. Fixed
digits as well as variable digits can be included in 2 format, The variable digies
¢an be stored in 4 guene entry if required.

Sedeail formats consisting of two or more seguences seperated by saps can also
be defined and decoded. An example of such a format is the 2*5-tone repeater
aceess formar, frequently used in Frgnee.

Decode instructions are also avajlable for initiating a call when a maeching catl
has been received {transpond), or to jink to other decode formals when very
complicated decods tormats are required. Using this facility an almost unlimited
number of decode addresses can be defined.

Furthermore, a selection of 24 alert séquences are avalable so that the wser can
quickly determine the kind of call recejved {individual call, group call, all call.
serondary addeess call, memote close cail, and so om). Finally, a number of
special decade instructions are available B.g. for slonnE a queus entry, remole
sun, remote revive snd remote kil|,

Execotion of decode formacs js tripgercd by iwo conditions:

- When a no-tone condition occurs (tune-out after the last tone within a
seleall sequence has been recajved)

- When the selcall tone buffer of 15 digits is filed

For every svstert group & seperate decode Jormat 1s defined which points w the
decode format 10 be execated. It i3 possible also thae a temporary decode format
is sutivated by 8 RACK iwstruction (see sectivnm 5.5.3). Such a tempocary
decods format js always executed first, and if ao matching sequence is decoded,
the standard decods fortnat wifl be executed,
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The CMP instruction {for COMPARE} is the most frequently used decode
imstructian, IL compares onc or more meoming seleall digits 10 a oumber of
fixed digirs. This is continued until an ‘executsble’ instruction is passed, which
then tests whether or nat the incoming sequences matches the fixed SEqUEnCE.

The Dixcd digits cou congist of immediate and indexed digits, Immediate digits
are fixed from within the decoda format, so they cannot be differcnt for a
single ar 3 proup of channels, An example of a compare imemediate sequence s

CMP #58402° where incoming cails are compared o the fixed address
504027,

Indecxed digits are preceeded with a pointer symbof and field designator. These
indexed digirs arc retrieved from one of o etght J-tone addresscs, of which
four are defined per channel. For a list of indexed digits, see the description of
the SEND instmction in section 5.5.5. Alsu for CMP, immediae and indexed
digits can be used after one CMD instruction.

The CMP instruction also accepts group digits. A group decode g is set when
sucll A group digit 35 received, This grovp decode flag iz checked by some
execurable decode instructions as BEEP, BEEFI and BEEPG. It is possible o
Select O #nd A s group digin, which ean be confimured per SEQUENCE OF Even
per tong (sce GRPN, GRPA elc. instructions),

The 5TC mstruction (for STORE) can be used on positions were variahle digits
are expected. The STO instruction can e preceeded or followed by CMI
INSIIUCION B0 create a decode sequence with fixed and variphle digits. The §TO
Instruction accepts all digics from O and 9. If another digir 18 received (e By,
then the STO command will mark the executed formar as non-matching. Some
examples of CMPYSTO sequences:

- CMP #39402 5TO 45 CMP 4T
Matches Lo a sequence cansisting of 7 tones, Starting with "59402" and hath

last digits brtween 0 and 9. The last two digits are storc at position 4 and 3
ol the teaipurary buffer,

- CMP #59 STO 4 CMP 80 STD S
Marches w sequence "Z9v(w' where v i5 a varjable digit with a wvaiue
botween O and 9 The first vadbable digit 15 stored in position 4 of (he
temperary buffer and the sccond vanable digit is store in the 5th pesition of
the temporary buffer,

- ST} 12345 CMPF #F
Matches w any 5-tons sequence- consisting of digits between { and 9. Af
digits are stared in (he temporary buffer. Longer sequences are nog
accepted (CMP #F). :

- CME #1 3TO 2 CMP #345 STO 45131
Matches 1o scquence *Ly345vvwy” where the variable toncs are stored in the
termporary butfer at the positions 2, 4. 5, 3 and | from left to right.

lsgue 103

Pays B2



Funceional apecifications Kerwaod [CM : CONFIDENTIAL

If the sequence i& matching, decode instruction QUEUE or QUELD can be used
1o copy the conrenls of the tcmporary boffer to the quene table, Tt ig possible

alsn to use the contenis of the temporary buffer in encode formats, 2.2
create a transpond message.

Using the insiructions GRPN, GRPA, GRPD and GRPOA, the digits which are
accepted as group digits can be selected. After execution of GRPN, oo group
digils are accepred. Using GRPA, A-wnes arc accepeed as aroup digits, using
GRPD, O-tones ave acrepted as group digits and by excouting GREOM. both O's
and A's are accepted as sroup digits.

Tt ts possible 1o mix CMP and GRP imstructions to allow groap digits on certain
positicns of the decoded sequence. Some examples;

- GRPN CMF #594 GRPA CMP 402
Marches o inconing 5-rone sequence "39402°, where the latest two digits
can be A-tone group digics. '
- GRPA CMP #5394 GEMA #12
Matches 1 iwoming 5-tone sequence '590412°, where on all positions the
A-tone is accepred as group digic, and the 4one is accepted as group digit
i the last two positions.

Exccuting the MONO instruction will open the radio when the incoming
sequence matches the defined sequence. Individual as well as group calls amc
accepted. When the MONO instuction is executed afier a oo-match condition

—_

pccuted, nothing will happen. B

The MOM instruction 13 similar to the MONO instruction, but the CALL
wndicalor will also atarr o flash, This wisual indication alers the user that an
incoming call has been ceceived.

Imstruciion MONT performs exactly the opposite function as MONO: it will
closc the radio when u matching call is received.

The ICM suppores threc instructions to sound an alert tone on a matching
inconling calf. These are: BEEP, BEEPT and BEEPG. Instruction BEEP sounds
an alert fone tor both individual {po group tones found) and group (group tones
found) calls, BEEPT is only cxecuted when an individual call is received, and
BEEPG will only aperare when a matching group call is received. Using the
BEEFI and BEETG Instructions, a distinctive alert can be penerated so the nger
can quickly delermine what kind of call is reccived. All three insteuctions have
(he symax HEEPn pum, where rum is the beep number herween I and 32, In
general. beep numbers D w0 32 are Gsed for alerts. In appendix 3 an overview
af the alert sequences can be found
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Using the ENC series of inscmctions, a specific encode format can be execured
an 2 matching incoming call. This instruction can be used to initiae a trapspond
message when receiving a call. Iostruction ENCT iz execued anly when a
matching individual call is teceived, ENCE is execuicd only when a matching
group call is received and ENCA is executed for hoth individual and group
calls. The syntax for these mstructions is ENCR dec wherc dec is the Mnked

decode formar. Later in this section some examples can be found which explain
those Mstructions.

The LMC scries of instuctions are used to link mulupie decode formats for
mare complicated seleall sequences, normaily required when the siorape spare
of 64 bytes for a single devods format is not sufficient,

When the maching coodition is true, the decode sequence iR immediately
started, and the rest of the cument decode formar is not executed. The DECA
Instruction is executed when o matching group or individual cail is recefved,
DECT 18 executed only on individual calls, PECG is executed onfy on group
calls and DECF is exceuted only when oo match has ocopeed. Al instoiction
have the symax D1ZCn znc where ene is the specified encode [urmat. Examples
arc found laler in this section,

Using the timed decode instructions DECAT, DECIT and DECGT, a secomnd
decode format can be activated during a period of tme. These mstructions cap
he used 1o check for muliple selcall sequences, like 2*3-tone and 3%S-tone,
DECAT is executed on both group and individual calls, DECIT on individual
calis only and DECGT on group calls-oaly. The syntax for these instructions s:
DECAT fime dec, wherc fitre is a time-out value of O b0 2530 ms in 10 my
units and der is the decode fommat to activate. The symtax for DECIT and
DECGT is the sume. Examples are given later in this section.

Instructicn QUETIE is used to copy the contents of the emporary buffer (sce
alse STO-instuction) o one of the available queue entries. This instruction is
vnly evecured when an incoming match {group or individval call) condition
exists. The temporaey butter is copied to (he top queme entry, and existing
entries Will shift downwards. Tf ¢the queue storage area is full, the earliest entry
will be lost. Imstmuction QUEUE stores the 5-tone identity as well as the
channel nutiber where the cail is received om, and allows duplicated storage.
Operation of QUEUI is idantival to eperation of QUEL

Instructions QUES, QUEZ, OUE3, QUE4, QUES, (2LEe, QUEY and QUES
operate sumilar fo insceaction QUEUE, but provide different methods of
siorage. By sclection of e appropiate QUE instruction. il is pussible to storc
the identity with or withoul chanmbe} aumber, allow or aot allow duplicate
COMrIEs (fWo Or Tore couizs with the same chanone] mmber and tentity}, and
use the FIFD (First In Fist Oury or FILO (First o Last Qur} storage and
retrieval ethed. In the folluwing table, all combinations are shown:
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Instruction  Storage ordar Duplicate atre chanme)
QJUE] FILD YES YES

QUEZ FILO YES NO

{QUES FILO N YES

QUE4 FILG NGO MO

QUES FIFD YES YES

QUES FIFO YES NO

QUET FIFO KO YES

QUES FIFO NO NO

The [HIPQ instructicn wil] activate the queus mode, and thus will mmediately
display the first queve enry afjer executing this insinrction. This instmerion g
executed only when a march condition exist. When precesded by the QUELE
of QUELD instruction, after teceiving a call in a WHC (Who Has Callad)
format, the identity of the cailing party will be displayed immedistely,

The EMGOF mstruction de-activates the croergency mode. EMGOE is exeruted
only when a match conditipn exist, otherwise it will he ignored. Tie EMETEency
mode i$ activated by epcode instruction BMGON, which is described in scotion
5.5.5. The EMCOF i3 nermally used in a decode format, which is activated by
8 emergency encode format, and thus makes it possibie to remotely reset the
cmerzency mode by tle despatcher,

The remotc contro] INStructions RITUN, RVIVE and REIL can be used
emporary or forever disable operation of g radia. The femote stun instruction
RESTUM de-activates aperating of 4 radit when triggered by a matching call. Tn
the remote stun mode the display will show *Loc2', and operation of the
lransmitter s not passible, Alsa the awdin will be muted. The mmdio is actvated
dgain after excowiing the RVIVE (kemote revive) instruclion. The RETLIL {for
remote Kill} destroys the contents of the EEFROM, 5o the rudio has to Be
mlurned to the secvice shop for reprogramming. The temote Kill featyre is
especially useful tor secure application e.g. for pulice forces, whege Dperation
of 2 1ost or stalen mdio is undesired,’

Instnuction EXTAL comrnls the Bxtemnal alert favility, On a maiching Sequence
this instruction s execnted only when the exiernal alent facility has been
sctivated by the user. The hom op lights. connected via 1 relay to the cxrerng]
alert vutpur of the mdie, can e driven with & specific thvthm, so that the user
can easily distinguish a cail alen from oher events.
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This rhythm consist of eight slots of 500 ms duration each, specified as a scries
of eight Os and 1s. i'or example, EXTAL 11011011 outputs three horn blasts of
I seeond cach with pauses of 0.5 second in between the biasts.

Insmuction  XPASS abors execution of the decode formar on 2 matching
gequence, This instruciion is usetful o ignore stbsequently specifted comparc
sequences when the previous sequence compares succestully, €.z, fo aveid
storage of 1 sequence infe the temporary gueue buffer.

Instruction ERASE erases Lhe contepts of the terporary buffer afier the socified
mumber of mell-seconds. The syntax is ERASE time, where parameter fime
specifies the lmer duration from § to 2550 ms i 10 ms units. After this
Ltmecut s elapsed, e contents of the hoffer will by replaced by F-digws.

soumes sxamples of decode formars;

- CMP #39402 MONG BEEP 12 BENCI Transpond
This frmat compates an ioming seleall segquence to 5%402, opens the
radio (MONG) when a marching ¢all is received, sounds alett sequetce |2
when 3 matching call is teceived (BCEP 12), and initiates exevution of
encode formar Trasspond when no group digis are found in the matching
call address.

- CMP #12345 MONF BEEPI 15 BEEPG 16 ENC Transpond
This format compares an incoming seleall sequence to 12345, opens the
radio with the CALL indicatof {lashing, and sounds alert 15 if it is an
mdividual call and atert 16 if the incoming sequence contajned group digits.
Lncade format Sransperd s wriggered for both individual and group ¢alls,

- CMP "P12345 #F MONF BEED 8 CMP “P12345 “CF MONC
If a 3-tone call is received with an identity matching to the primary receive
address [P peiner digits), then the radio will open, the CALL mdicatar
will flush and alest beep 8 will e sounded. IF the same F-tone identity plus
C-tone 3s reccived, the radin will be closed, This remote close format is
trequently used in PYLEPhilips systems.

- CMP "P123 STO 43 CMD #F QUEUE MONO BEEP 12
This devode seguenze Lirst checks is the three dizits received first match the
Tirst theee digils of the primary code, then it stores the 4th aod Sth digit of
the received scleall sequence in the temporary butter if thev both are digits
between O end B, and checks for a no-tone condition. If the incoming

sequence matches the formar, the temporary buffer is copied w the goeue,
the mdie epens snd alect 12 33 scunded,
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CMP #53420 RETUN CMP #59421 RVIVE DECF DecSecond

This decode formar coinpares the incoming sequence first (o 39420, IF u
matches, mdio eperation will be disabled (temote stund, The radia can be
activated asain by sequence 59421 (remote revive). If the second cumpare
Tails, decode sequence DecSecond §s executed, which can conmin farther
decode mstrtctions

CMP #5892 DECA Deondes92 CMP #5940 STO 5 QUEID MONO BEEF 9
Agty received scicall soquence staring with 592 will be decaded further in
decode formal Decode392. In the subsequent compare instruction, the first
four digits ef the incoming selcall sequence are compare to 5940, and the
5-th tone will be swred in the temporary buffer if between 0 and 9. If the
call marches the sequence, the digit will be stored in the fuene, the radio
witl open and alert @ is sounded,

[1] CMD #39403F DECAT 15300 DecNextFive

[2] STO 12345 CMP #F MONO QUEUE DISPQ BEEF 12 ENC ‘Transp
The first decods formar compares an incoming sequence to 59403, the own
identity of the radio. If the call matches, decode format DeciexFive,
shown as [2T will b active during 1.5 second. ¥ another 5-tope call is
recetved within these 1.5 scconds, all § digits will be storcd in the tenIpor-
ary buffee. If all digits arc valid, the radio will open {MONO), the denticy
will be stored in the guoue (QUEUE), the queve entry wAall pop up on the
display (DISTCH. alert beep 12 is sounded and encode formar Transp is
cxecuted.

=

CMP #58403F QUET DISPQ MONE BEET 9 XPASS $T0 12345 ERASE
200

This example showns a decods formnat for a lwa-by-five tone format with
storage of the figst S-tome into the gueue when the second $-tome marches
the umil own address, IF a 5-tone sequence s received which is diffcrent
from sequence 59403, ik will be storcd in the temporary buffer and a timer
is started for erasing this temporary buffer after 300 ms. I within these 300
its 4 30403 seguance is received. the comtents of this [emporary bulfer will
be copied Lo the queue, and the queve contents will be shown on the display
(DISTQ). The radie will apen with the (PEN sign flashing (MONF) and an
alecl beop is generated (BEEP 9). The decode formar is ahorred by the
APASS instruclion on 4 suceesfull match, so storage of the 59403 sequence
it 1he temporary butfer iz avoided,
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5.6

2.6.1

CTCSS/DUS transmit/recejve

The ICM luc the Kenwood mobile and portable radios should support both
CTCSS and DCS siznalling. Because the applications for both CTCSS (Cun-
tnucs Tene Coded Squelch System) and DCS (Digial Coded Sguelchy are
almest idenatical, CTCSS and DTS will be both calied SAT (for Sub Audible

Tone} further in this sectioq. Both systems cmploy the swdio Frequency band
below 30K Hr.

Applications for sub-audibie tone signafling

The CIUCRS and XS subaodible signailing standards are wainty uscd for the
tollowing purpnses;

- Repeater access
- Closed user sroup covmunications

These applications and other wapabilittes of CTCSS and DCS arc expained i
the following parmoraphs.

Repealer acoess

Both CTC3S and DS are transenitted continuesly while transmitting speech. In
a repoater appiicaton, the repeater will he activatcd when a carricr is received
with 1 valikl SAT. The tepeater wilkthen re-transmil the received signal further
to incresse the operating range of mobile and handportable radios. Recause of
this, all radivs must be programmed with a semi-duplex freguency,

A SAT-irven repeatcr can uwse multipie decoders for CTCSS andfor DCS o
allow oprmbien by muitipls user groups, This is called a community repeater,
very suhsoriber has two or more radios with a fixed SAT code, which then

can commianicze through the repeater station, Using CTCSS, 3% codes are
availahle, and DCE offers 83 codes,

Closed nser groups

SAT silgoalling van e used also in radios oo a simplex freguency without a
repeatcr site. In such an application, a single SAT encode/decnde frequency is
pregrammed n all radios within a user proup. During trapsmission both the
speech and the SAT s continuesly send. When the SAT matches the pro-
grammed doeade AT in the receiving radio, the andie will be oamuted and he
user can hear the conversation. Other radios listzning to the same freguency,
but with oticr AT decode {roquencies prograrmned, will noc be unmurted.

An obvious advaniage of chis application is the improved privacy.
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5.6.2

SAT Iockout

SAT lockowt van be wsed for hoth repoater aceess and closed user proup
commuzications. By using specific encodo instructions, it is possible to prevent
transmission of speeck amdfor calls wihen a SAT vode is received different from
the own decode SAT code.

By using SAT lockow in all radios OpErAting in a repeater systeim this facility
PIEVEDLS Thal a user outside the proup currently using the repeater site, is gble
1 take over operation of the repeater. All other parties have to wait unt]] the
repedter i3 free, and ten are able tw stap g conversation. A repeater busy
condition is normally visible nn e display of the radio.

Suppression of trailing noise

In two-way simples aperated radio commounications, the receiving radio will
sound tradling ncise ifter the PTT is released of the transmitting radiv. This
AnOYing neise burst can be suppressed by contimeing transmitting for 2 shen
while withour CT(55, e the receiving tadio will mutc before the carrier
disappears. Tn DCS systems a spevial contimies tone is defined for thiz pPurpose,
which is shordy send afier releasing the PTT bucon.

For C'TCS8, suppression of fralling noise can be implemented using an encede
formar linked 1o PTT-rclease. For DCE this feature is standard OpeTating.

Increased immumity to adjacent chanoe] signalling

When maltiple channe's in a System are wsed wih frequencies near eachother,
the operatica of radios can be disturhed by sipnalling and speech om nearby
operated channels, Sizralling and Speech on these nearhy channels can be
suppressed cffecrively vsing sub-audible wne signalling, so the radio will not he
unimaced or zallad unnecessary.

Parameters related to sub-audible tone signatling

Every chamuzl con e independent]y configured for any of the available CTCRS
frequencies or DCS codes, for decode 85 well as encode. [t is possible as we]
to sclect seperae codes or trequencies for encode and decode, or to select 2.1
DCS for encede and CTCSS Far decode.,

On a per chaumel hasis, paramercr 54T encoge sclects the required CTO5S
frequency ar 12C5 code for transrmtting, Using specific encode Isructions,
which are explained in sectiog 5.6.3, CTCSS and DCS can be activaed and de-
activated [rom within an cneode fummat. For ©TCRS the exact frequency in Hz
should be entzred, or one of the avialable call signs. These can be found in
appendix D

Mesue 1,003
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5.6.3

For DCS one of 1he available three digit octal code is entered, which capn be
found in appendiz E. When this field is cleared ar when OFF is entered in this
ficldd, DCS and CTCSS signalling are buth switched off. It is possible also (o
enter an I plus a valid thrcedigit DCS wode to abtain inverted DCS codes.

Parameter SAT decode selects the required CTCSS frequency or DCS code far
recciving. Far CTCSS the exact frequency in Hz should be entered, or one of
the avialable call stens. These can be found in appetdix . For 2C8 one of the
avadabie theee digic oceal code is entered, which can be found in appendix E.
When this field is cleared or when OFF iz emeted in this field, TS and
CTCSS decoding ace bath switched off. It is possible also to enrer an | pluz a
valid three-digit CE code 1o check For inverted DCS codes.

The monitor function parmmeter defines the function of the momtor button for
cach system group seperately, Two of the selections allow operation of SAT
moritor. The dperation of this parameter is deseribed in detail in section 5.5.3.

The DL ervor-correciintg pamameter selects the ermmor correcting capability of
the 125 decoding sofiware. Selections foclude Mode 1, Mode 2, Mode 3 or
Maode 4. The modes have the followint characieristics:

hMode 1 Exceilent etror protection, high speed, low sensitiviry
Mods 2 High error protection, figh speed, mediom SENEITivITY
Mode 1 Mediom ercor proteerion, high speed, high sensitivily
Mode 4 High erroe provection, medium speed, high SENSitivity

Hey definitions reluted (o syb-asudible tone signalling

In e progranming soltware it is possible Lo configure 4 bulton ar key on the
mebile or pertable for SAT monitor. By pressing this key it is possible 1o
bypazs the sub awdible tone squeleh and thus listen o activity on the radio
channel. By pressiag this key again, the audio is muted again.

The monitor bor ko function vperates both sefcall and SAT mute. Iis OpET-
ation 15 described in desail in section 5.5.4.

Encade instructions related to sub-uudible tone signalling

A mumber of encode instuctions arg retaced 10 SAT sipnalling, These fnernie-
tions can be wsed in crnoode formats linked to call bultons, PTY-préss and PTT-
releasc. A fow exampics are includil at the end of this section o cxplain the
applications of these instructions. A description of the fodlowing  encode
tnstructions 15 included in this seclion:
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- SCTP, SCT

- SCRF, 5CR

- SCOFF, SCPHD, 5CPH|
-  XCTCN, XCTCwW

Instruction SCTP activaes SAT transnission (sither CTOSS or DTSy from
within an encode format. The programmed SAT frequency or code will be
used. Normally this instruction is used at he position after TXS or TXM
(teanstaitter on). By omitting this instruction for certain encode formats, it s
poszible 1o transinit ¢.g, seleall messages without a suh-audible tone.

Lnstruction SCT activates SAT transmission from within aa cncode format using
the CTCSS frequency or DDCS code specified. This allows transmission of a
SAT freguency or code differcnt from the fixed SAT for the selected channel.
The synwx of this instruction is SCT sitone, where si-fome is the CTCxS
frequency in He, a D followed by a wvalid 3-digit code for DCS, ar an I
followed by a valid 3-digit code for inverted POS,

Instruction SCRP selocts the SAT frequency or code for teceiving as confimuged
for the cwment channet. “Tlis ipsteuctiog is usetul only for applications were the
cocode format canges the mdia o tenporary swich back to receive.

Instruction SCR i similar to SCRP, but for SCR a specific SAT frequency or
code can he specified. The svntax of this instrecton is SCH st-tone, where m-
tone 1s the CTCSS frequency in Hz, a D {oilowed by a valid 3-digit code for
DS, ar an [ fullewed by a valid J4aligit code for inverted DCS.

Instruction SCOFF can be used to switch off SAT encode fiom within a
sequence. This instruction van be used o mute the radio of the TUCBIVIng party
while the transmitier continues to operate, and thus suppress the rafling noise,
See example encode formats. Both instrucrions SCPHE and SCPHT are not
suppurted By the hardware of the CTCSS/DCS chip used, and therefore cannot
be implemented. These instructivn names and theic codes are reserved for
possible fumee software and hardware reieases of the ICM.

When instruction XCTCN is exegcutcd from within ann eocode formad, this
encode format will be quic when a carrier is received wirthout SAT or carrier
with the wreng SAT, This instrection can e used o define a SAT lockour.

Insruction XCTCW works similar, ‘but also quits the enocde format when ne
carier is qeceived. This means thar exccution is only continued when the
correct SAT 1s received.

Examples of encede fomats;

- TXM SCTT
Encrde formar for PTT-press. Sclects transmit microphone mode apd
switches on the sub-audible one.
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5.7.1

- ERRX] XCTCN TXM 5CT 100.0
Exirs the current envode format when s carrier is received withoat SAT or
with a wreng SAT. If the channel is free or the correct SAT is revetved,
the transmiter is activated, and a CTCSS frequency of 100 Hz is mans-
mited, irrespective of the selected encode SAT for the current channel

- TXS 5COFF DEL 200 BX
Linked to FTT-relensc w prevent rrailing noise to be heard at the receiving
radio. Teansmicter is switched s muted audio, SAT is switched off and the
radio coalinucs tansmitting for 200 s before switching to receive mode,

DTMI envcade

The DTMF cocode facility allows eransmission of DTME (Dual Tone hMultiple
Freguencics) tones fromy the radie. Transmission of DTMF tones is fuily
coninidtled from within eneode tormats.

Ovperation of DTHF encode

The digits can be munsmitied one-by-unc from the kevpad, or a mumber of
digits cun bo entersd and edited in & buffer before the number is tend as
seperate digics.

The most frequently used aperaion of DTME encode is the overedialiing
method. By pressing the Push-to-Talk batton, and then pressing a key on the
keypad while keeping the PTT button pressed, a DTMT tone ean be send. Ry
using enceds fornats, the duration of the tone can be fixed and also a palse
can he inserted between the digits, The 10M software buffers entered digis in

the overdiailing mode wlen another kev is pressed before the previons DTMF
tone is fully rransmitted,

The so-called offioet dioliing method makes entry and editive of a fuil
tedephone mmber possible before the digits are transmitted as DTME digits. To
operate this dialling method, firse the butten for off-hook diailing is pressed.
The LCLr will now by clearsd, and a number can he entered wsing the (-9, »
and # keys. The righimost digit can be erased by pressing butlen O {glear
digith. If (he number 35 considered correct, the call buton is pressed and the
DTMF digits ~will be iransmilied in 4 row with 2 fixed DTMF tone dusation and
pause duraton.

The otf-heok cialling encode format can also include operation of orher
signalling standards a3 selcail, CTCSS and DCS. Sometimes this is needed for
aferarion af e.¥. a tatephone nwrconnect unid
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572

DTMF related parpmneters and instructions

Becavse all DTMF functions are executed from within encode formats, there js
vy one DTMF specific parameter defined.

Parameter gncode DTME guerdial in each systetl proup s used o link an
encode format to he oveérdialling function, The lnked cncode formuat will be
triggered each time a key on the kevpad (0 to 0, *, # and A 1o D} it presscd
while the Posh-te-Taik button is held down Ser also exataple DTMF oyver-
diatling enovode format,

The following encode formar instmuctions are related 1o DTMF encode fune-
tions;

Instruction TAD connects the tramsmie qudio path to the DTMF chip. In this
mede, all digits send as for seleall are now send ag DTMF digits. Thiring this
mode the microphone will be nuted. In section 5.5.5 the send structions for
selcall encede are explained. These are: SEND, SLEN, SCHE and SFil4T..

Far overdialling, a special digit within the miscellaneous S-tone address is
reserved, The And dight, poined o by “M2, is used for this facility. The value
af this digit will be updated each time a new key is pressed on the keypad in
the overdialling mode. Note that entered digiz arc hufiered o prevent that this
digit is O¥erwritten 1 soon.

The SELD instruction exerutes the Tree-dial ey mode for numbers ap to 28
digits. Operatinn of this mode is also explamed in derail in sectton 3.5.5.

Exumples of encode fommats for DTMF transmission:

-7 TXD DEL 100 LEN 200 SEND “M2 DEL 100 TXM
This encode fermat for DTME overdialling first selects the DTMF transmir
mode, exécutes a delay of 100 ms, and then ransmits the sclectedd DTMEF
lone during 200 ms. A delay of 106 ms foliows, after which the micro-
phone is enabled again.

- # SELD TKD DEL 200 LEN %0 DEL 50 SDIAL DEL 50 RX

This encode formal can be used for DTMF off-hook dialling. First the free-
dial eniry mode s selected by SELD. After entty and confirmation, the
transmnilier is activated with lhe DTME audio path eoabled. A lead-in delay
of 200 ms in exccuted, after which the duration per tonc 18 sel to 80 ms.
The second DI imstrucrion selects the mgerdigit pavse (the value of the
latest DEL nstruerion executed is used a5 referemce for fhis fnterdigit
pavsel. Insouction STHAL transmics all digitz in 4 ow. After transmission
of the digits, a lead-out defay of 50 ms is executed and the radio is
switched 1o the receive mode,
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5.5 Miscellanrous

In this chapter a number of miscellaneous functinms of the IOV are descibed.

' 581  Return-to-Standhy

Using the Return-1o-Standby facility, the behaviour of the madio can he
configured such that the user cannor or is discouraged to usc the radia withoot
‘pertission” of the despatcher. Listening only 10 a radio channel Becames quice
difficult as well. Tl Rerum-to-Standby  facility is supported by multiple
parameters and encodsidecode ingtructions to oplimig2 this facility for 3 given
application.

The follewing paramaters and encode thrmar instructions are used o confipure
the Rerurm-to-Standby facility:

Related gencral paremetars:
- Reum-to-Srandby beten period
- Rerum-ta-Standby active perfod

Relared sysiem oroup PaTaIfEeTE:
- Return-to-Sondby mode
- Cartier detzct ignore

Related envode format instrucrinne: -
- ERTSL

- RTEA

- BT8RO

- XIDLE

-  XLIST

The Rewrn-to-Standby fsten perigd pirameter specifies the penied of time the
user of the mdic is able the monttor channel hefore transtmiliing a call, Such a
monitoring facility is reguired in some countries for transrniting selective calls
on conventoual chanpels. TTe Return-to-Standhy listen mode can be activated
by pressing the button for openicloss. After the RIS listen poriod expires, the
radin wiil automaticatly clossd apain, Using cetfain encode format instructions,
: operation Of the PTT and cali buttons can be customized. Moermally the PTT is
- ignored W the RiS liswn peried to prevent the mser (0 &art a comversation in
3

thiz mode, The RS listen pedod will noc be reget by 4 camicr or while trans-
miting as for the RS active perind, The Reaturn-to-Standlby fsten period van be
, set between O and 255 seconds in [ Scond steps.
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The Return-to-Standby active perfod purameter specified the period of time after
which the radio is closed when either the PTT is not pressed and the channef s
not occupied. This timar i rcloaded while the PTT is pressed, and wiile the
channei is occupied, IF a SAT decode tone or code is assigned for the selected
chamnel, the channel is regarded accupied while the correcr SAT js received,
otherwise this function will be noise squelch driven. The value of this parune-
ter can be set betwern 0 and 255 seconds in 1 second sSteEpSs,

The Return-fo-Standlry mode pammeter selects whether or nor the RiS factlity is
used by the channels belonping to the system Eroup. If set to disable, RS does
not aperate. I sct to Tr-ondy, the RS timer is retriggered while toansmittting in
the active mode. If ser to Relx, the ReS rimer is retriggered while transmitting
as well as receiving {carrier detect or SAT nperated).

‘The Carrier detect ignore patameter scleets the minimum duration of the carTier
derect condition befose the channel s considercd busy. Using a specific valye
{nermally arownd 500 ms), shor carrier detect perinds (spikest will not cause
the radiv 10 remain open.

Encode mstoction BYSL relgads the Retur-to-Standhy timer o the period of
time as specified for RS fisten periad it the RtS mode is cirtently not active,
ml will reload the Reurn-to-S@ndby timer o the peried of time as specified
for Re§ active period if the FiS mode is cumantly active.

Encode mstruction BT854 relogds the Remrn-to-Standby timer to the period of
hme as specified for RiS gerive geriod, and will also select the RS acrive
modea.

Encode insttucticn BTS0G reloads the Return-to-Standby timer to the pegiod of
time as specificd tor B8 acrve period, only when already in the active mods,
In the idle o listen {monitoc) state, the RtS tmer witl not be sat.

Encode instruction XIDLE will quit ihe corremtly executed encode SCOUENLE
when the RIS mode is set (o idie. This instruction will be ynored when the RIS
mode (& set to listen (Manitor) or active or when the RtS mode is disabled for
e syslem gIoup in use.

Encode mstruction XLJST wil) guit the currenily exccoted encode sequence
when the ReS mode s set to idle or listen (momtor). The instructon will be
ignored when the RtS inede ie set to active or when the RiS mode is dissbled
for the system yroup in use.

—_

—_
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5.8

~

raet

PTT timeout

The PTT tmeoue facility limits the pedod of time a user i€ able to ransmit
contintesly. This prevents damuage {overheaiingy of the RF power amplifier and
biocking of a radic channel for a long time when the Push-to-Talk button is
pressed contineesly, The parameter trarsmic timeour is selectable between I and
255 seconds, and s operation (s vatid for each channel. It is puossible to disable
operation of the PTT timeout facility by enering O into this pamamersr,

Purameter rransmir waring allows sclection of a perigdd of time the fadi
suends an aiert beep hefore the PTT timer times out. For example, if this
patameter is set to 5 seconds, and the PTT timeout is set to 60 seconds, the
i will sound an alert at the 35t second while pressing the PTT button, ‘This
paameter 15 alse selectable in 1 second steps bewween 1 and 2535 seconds,
Walue 0 disables ihis alert beep function., This parameter s valid for any
channel programened,

Paramerer sransmir inhilit timeout selecls a period of time the user is pot able
to transnut aller the PTT timeow bas been expired. It prevents users to OCupy
a radin channel by releasing and pushing again the PTT button as soon the PTT
timeout switches off the transmiter. This facility is somenmes prequired for
operation of the radio in community repeater systerms. This value of this
paramecer 3 selectable between O and 255 seconds in 1 second steps. Yalue 0
disables this facility. Also this parameter is valid for all prosrammer] channels.
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5.3.1

Powar save mode

The power-save facility incregses e battery operation time by switching off the
receiver for small perinds of rime when the carzier is absence. By choosing a
suuable duty-eyele for recejver activiy, it is possible to have both save hattery
pawer and a arceptable response fme on g carrier-detect conditinn,

For some application this Power-zave facility i not suitable, E.E  when
expecting fast selective call messages, However, if the duration of the first digir
is lunger, it is possible to use thig facility,

The power save on pime parameter allows selection of the pericd of tme the
recoiver 8 swilched off, The PFower save off ime parameter selects the perdud
of time the receiver iz swilched on to check whether or nor 2 carrier s
received. Both the power save on and off time are selectable berween § and
2550 ms in 0 ms steps, and both parwmeters are valid for all channels

If 4 carrier is detecicd, the rocejver will be contimiesly switched on. After the
carrier disappears, the radin will wait for a cerain pericd of ome before (s
switches hack to power save, which is configured by parameter Dower sove
deley. This paramersr is selecrable between 0 and 255 seconds in ! second
units. Also this parameter is valid for all channels.

Typical values fur these parameters are:
Power save on lime 400 ms -
Power save off time 1) ms

Power save delay J seconds

Fer system aroup it is possible o enahle or disable the power save feature. This
is selevied by the povier save Jaciliry tlag.

Text ootpwl to display

The text ourput facility is useful for ¢.g. displaying the serial number of |he
radiv on power on. Text QUIPUL car be initated fromn an encode formar UsIng
wo enoode inshuctions,

Encode instruction FEXT lext” queput text siring fexs to the dispiay. Any ASCII
character can be included in (he tex] string. The text scrolls from the right to
left on the displav. If mnore thag 5 characters must be displayed, it iz possible oo
seroll the text with slower speed. The shifting speed can be set using the IEN
mstruction.  Instruction TXTOF swiches the display back to the aormai
Opcration mods. Example of an encods format which outputs the ext
"HELLO":

LEN 104 TEXT ' HELLO' DEL 500 TXTOF
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b.

6.1

PROGRANMMING
Setup poriable

The Serup pomable window epables the selection of the radio medel to be
configueed, the serial number ang othet formation related o the portable.
After starting up FROGEYS, the parameiers 1o the Window muost be editad firste,
The Setup porable window can he selected from the main menu.

Below foilows 2 description of the parameters of the Semp pontable window, If
N0 mnges 4 given, yow have to sclect the relevant valug by meaps of the
space-bar or the corser command kevs.

Mode! nyinber f serieg

This field displays the selected mode tumber and series.

Ereguency rangg

If ne medel number or ordening pumber is known, selection s possihle by
choosing the right [requency range and channot spacing. The frequency range
of the radic to be conlizured is sclected here,

Serial oumber
Raage: 00000000 | 99050900

Enter the serial qumber of the portable to be configured, The serfal aumber
consists of eighr digits and can B fonod on the back of the portable or at the
bottom if the bartery is remowed. -

Number ol scan groi
Range: v, IO

Determines the required number of scan Eroups. Select the mintmun number of
SCan gTOuUps 1o save memary space. Boter [ when SCHINING i% not required.

Addresses per channel

Bange:; O . 203

Determines the number of address digits per channel. Eater the minimumy
number of address digits possible 1o save memery space. Enter 0 if scleall s
not required or if the selzall addresses rhat are used arg detined as fixed valyes
wilhin the enende and Jecode formars,

Lock ¢ode
Range: {00 .. 9950

Dretermines the code wilh which the vser can lock and unlngk the radio unit. In
he locked sare. all porpal tadicr fumctions are disabled, thus preventing
uniuthorized use of the radio
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DCS grror-correcting
Range: Mode 1, Muode 2, Mode 3, Mode 4
Jelects the DOS decoding alsoritiun, A trade-off cag be choasery between error

COtzeclion periormance, specd of decoding and sensitiviey, The following
selections are provided:

Mode 1 Excellent etror protection high spesd low sensitivity
Mode 2 High error proteciion high speed medium sensitivity
Muade 3 Medium ereor protection high spead high sensitivity
Mode 4 High ercor protection raedium speed  high sensitivig

Number of channgl diviis

Range: None, One, Two, Three

This patameter determines che number of digits the user is allowed to enicr for
channel selection. The radip can be configured to accept the eniry of one
channel digit (0 to 99, two channel digits {00 to 99} or three channe] digits ({00
to 250}, IF required, chaune! selection can be disabled by choosing Nane.

Channel readout mode

Range: Numerical, Alphanum,

This parumeter determines the type of channel readowt, If Nemercal s
selected, a three digil format is shown on e display a5 "Chxxx". In the
Alphanorn mode, a full 5 character wide string ¢an be entered per choannel 1o
Wentify the chammel. Note Lhat the alphanumerical mode tequires four extea
byies per channe!, and thus limits tile maximum amount of channcls,

Kevialert hoop yvolume

Range: offflow, oftMigh, low/low, low/high, highflow, highthigh
The key/alett becp parameter determines the volume of the kev beep and alert
beep,

Ext_alerl f transfer
Range: None, Excalert, Transter, Ext/trans

This paramcrer selects whether none, either external alert or transfer, or hoth
external alert snd tramsfer can be activated by the user,

Power save on time

Range: O .. 2530 ms

This parametrr determines the period of time the radio is swicled to the power
save stats when the radic is in the ssmndby state. Sngprested value; 400 ms.
Fower save off time

Range: 90 .. 2550 mx

This parameter determines the period of time the radio is swiched back the
power on state when e radio is in the standby staw, to check for chammel
activity. Suggested vajue: 100 mes.
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6.2

Power save delay
Range: [0 _, 2537 g

Thizs paramester deiermines the period of time the radio walts aficr 2 channel
busy vondition before the radio switches to the POwWEr save Sfale. Sugzested
valuer 5 seconds.

Hold delay
Range: 0, 180 . 2530 mg

This parsmetsr deremmines the period of time the emergency switch or bution
rousl e pressed before the energency procedure is activated. Supeested value: 1
second. Eater value O if oo timee-our is required.

Dverlay toxt chanpe!

Range: five-character string

This paramrter defines the averlay text for the numerical chanme! readeout
made. The free character string will be dispfayed in a 7-seprent fori, which
appraaches Lha layoat of the characrers gsed as much as possible.

Overlay tex| seleall

Range: five-character string

This parameter defines the overlay text for sclcall address seleciion. The Ffve
character string will be dJisplayed in a T-segment form, which approaches the
layour of the characters used as much as possible.

Overlay text siatus

Ranpe: tive-characier stting =

This parumecter defines (ha overfay teal for status oumber selection. The five
character string will he displayed in a 7-scament form, which approaches the
layoar of the characiers used as mucl; as possible,

Greneral parameters meny

The General parameters spenu epables the selection of options, such as e
radio's startup conditions and gger mterface (except key defimilions), The
Creneril paramerers are valid {or af] progranimed channels,

Siactop scan

Ranrge; Disakie, Enahle

The slartep scan paramcter derermines whether scanning is activated at radig
swirchi-un (Enalles or 10 (isables,

Startup monito: -

Range: Disable, Enahls

If starfup oomitar is ser o Enable, selcall mure will be opel at radio switch-on,
It set w0 Disablz, seleall mute will be closed inirially.
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tarte Wir

Range; Low, Hizh
This parameter determines the njtial power selection, If set to Low, the mdio
will mansmir initizlly with low power. IT set to High. the radio wil] use hign
povwer. Note that this parameter selection is not in effect when (he power
selection programmesd per Sroup is fixed to low or high

Startup encode Aclinit on

Range: [OFF], «<delined cocode formats =

This parameter enables the selection of a tramsmit encode definition o be
exccuted immediately after the radio is switched on. This facility can be used,
for example, to register 2 radio within a system. Selection of a startup encode

definition is only possible if the definition has aiready besn entercd with the
encode Formart editar,

Startup channsl

Range: 1 .. 250

This paramcter deterrines which chanmel ig seiected al radio switch-on. The
chatmel mumber rcfers to the plysical channel mumber in the channc! parameter
men, not the displaved number, The startmp channe! number & not in effecr
when the parameler Save channel mumber is set to Enable (sce below).

Save chaypel number

Range: Disable, Enablc

This parameter defermines whether or ot the last channel nnmber selectsd
before the radiv is Wmed off is sutdmatically sefected again at radio wemon If

set to Dasable, e prourammed slartup chanpel will be used instead (gee
abowe}.

Start delimiter required

Range: Disahle, Fnah]z

This parameter deterniices whether a decoded sequence with a matching decode
definition is accepted with leading digits (Disable} or iz only accepted i
preceded by a go-tone period of silence (Enable).

Digit entrv mg¢ihod

Range: Replace, Overwrite

If the digit entry method iz sel 1o overwrite, the selected seleall adidress
OVEIWIItes (e proviously sclected address from cight Lo left, If set (o replace,
the preveously selected seleall address s fire replaced by the default ransmit
address for (e sclected channe]l and then overwrines from nght to left,

—_

Copv From delault 1
Ranps: Disalile, Enalie
This parameter determines whelher the keypad-selectable seleall address is
overwntlen by the defoull tx address esch fime the user changes the channel

nutber through selection or during scannming (Enable) or remains the same
(Drsable).
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Kevpad operation

Range: Standard, Clianoel, Selzall, Status

The keypad operation parameter determines the primmary wse of the numetic
kevpad field. If this parameter is set to channel, the radio switcles to the
channel entry mode a5 soon as a digit is pressed. If set to selcafl, the selcall
entry mode i sotivated instead, If set to stams, the status entry modlde will be
activated. If kevpad opsration is set to smandard, the user has to activare the
requircd enery mode before emtering a number. If the user PIEsSEEs 4 RUmMeric
key when oo entry mo<de has been selected, the radio generates an errgp beep.

Normal displav Termat

Range: Selcall, Channel, Both, Combined

Detcrmines the way in which the selcall information and channel number is
displayed. T the display formar is set bo seleat]l, the radio will show dhe
selected seleall address in s defaule state. If set to Channel, the channel
numbar will be shown instead. Wihen set to Both, the radio will show the
channel mutiber as well as the selected seleall address. When set 0 Combined,
haoth the chantel numger and seleall address will be shown on the large digits in
a 27 fonnat,

Scan display formaot

Range: Normal, Scan text, Backpround

Determines the way in which the scan channel and scan group infommation is
displayed. If this display format is set to Normal, the radio will show the
channel ounber continuesiy during scanning. IF set to Scan text, the chanpel
mimber will be hidden by the text Scan whiie not stopped on a chanme] in the
sean medde. Whan set to Background, jr i possible o select other eniry modes
wlile scanmnyg.

Return-ta-Standhy listen pering

Range: 0 . 235 3

The Return-to-Standby lisiso period detcrmines the perdod of time the user can
monztor @ chaongl to initiate a call, before the radio autormatically closes again.
This facility 15 used together with selcall encode / decode Facililies to prevent
unnecessary operation of the cquipment. An addirtonal PTT lockour condition is
avyilable when the radic is in the lisiening mode. The sugeested value for RIS
lisren 15 10 seconds,

Retnm-to-Standby uctive peTiod

Range: 0 .0 235 5

Tke Remrn to-Standby active period_delermines he period of time 1 the Acrive
state [conversason mods: after wiich the tadio is closed autornatically it no
PTT is pressed and nu carrier is recéived. The suggested vatue for RS active is
3 weconils,
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H.3

Transmnit time-ont

Fange: 0, 1., 253 3

The transmit Lime-out parameter determines the maximum duration of continued
transmifting whife the PTT buttan |s pressed. After this tansmit time-out period
has expired, the porable will spund an errar beep, and stop transmitting.
Suggested value: 80 seconds. Enter valuc O ko disable the transmit Lime-out
facility,

Transmi{ warning

Kange: 3, 1 .. 255 ¢

This parameter determines the perivd of time an alert beep s sounded betore
the transmit time-out pericd expires. If you enter a valuc that is higher than the

TAnsmit time-out value, no tramsmit warning will be generaked, Supgestad
value: 10 seconds.

Transmit inhibit timye-oot

Bangc: (0 ., 255 &

The transmit inhibic time-our defines the pedod of Gme after the waosmip thne-
out has fully expired, and during which transmoitting is not possible. This
functicn is reguired somctimes by operators of Topoater systems. Sogeested
value: 10 seconds.

Nuember_gptrv time-gut

Range: 0,1 .. 235 5

The ouember entry dme-cur determines the peried of time the radio stays in the
sclected entty mede (fur example, entry of seleall address or free-dialling
telephone numker), before switching back to the defmalt vperating  mode.
Sugzested value: 3 seconds,

Lamp time-ouk

Banpe: 0, 1 .. 253 5

This parameter determines the period of time the LCD backlight remains on
after having beett activaled manwally. Suggested value: 10 scconds. Enter value
(0 if o tme-our is réguired.

System parometers meny

The System paramcters menu serves o configure systcm-dependent parameters.
By creating multiple system blocks, yvou are able to cemfigure the portable radio
for aperation in differen systems. The current sectivn describes al] PATATNELErS
of the S¥stem parameters mem,

—

Selcall standard
Ranpe: ZVEI, CCIR_, IYiVEL, EEA, ZVEI2, PAVEIL PCCIR, PDZEVEI EIA,
Mawl, AP3IGS, Kenwond

This parameter determines which selcall toneser stamdard is used for decoding
selective call messages,
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Note thar the seleail standard that is wsed for encoding is defined within the
encode formats. The Philips EEA derivative can he configured by selecting
PCCIR apd choosing a 40 ms duration per tone for encoding,

Beceive gap period

Ranze: 5 .. 6328 ms

The reset pap period detipes the period of time the selcall decode algorithm
Tequires 4 ma-ons’ aondition after the last valid tonc has been received. The
recomilended value for the reccive pap period is 1.5 times the duration per
tene, for examate, 150 ms for CCIR 100 ms.

Selectable selcall (fisiis

Range: None, Ooe, Twe, Three, Four, Five

The parameter Selectable selcail digits is used 10 define the pumber of digits of
the keypadfburton selectable address may be changed by the user, These
keypad selectable dimits are notmally ancluded in the transmit selvctive cail
TOrmaLs .

Selectable starg digits

Fange: None, Qne, Twe, Theee, Four, Five

The paramerer Selectable states digiss is vsed o define the number of digits of
the ksvpad/button selcemable stalus number har may be changed by the user.
These kevpad selectanle dinjis are nedmnally meloded in the transmit selective
call formats.

Busy indicatign

Ringe: Carvier. SAT-Lusy
This parametzr deicrmines the we of the busy symiwol on the display. For
CTCSS/TMCS driven repeater operation, selection SAT-busy should be used For
ail other applications, selection Cartier is prefermed.

Return-to-Standby mode

Eanee: Thiable, Tx-only, Rs/Ty

The Return-to-Stondhy mode is activated if this parameter is set lo Tx-only or
FaTx. The Tx-only selection retrigsers the RS rimer only when transmitting,
the Ex/Tx selection rotriggess the WS limer bhoth when Transmitting  aml
receiving. The RS facility prevenws users of portables to use the equipment
UNnCCessary,

Automatic close

Range: Mone, Two, Three, Foup  _

The awtomativ close paranieter detcrmines the numher of digits that have o
match the primary receive address i3 qrder 1o close the pormable. When None iy
selecied, the awtomaris close facility is disabled. It is recommended to enrar the
highest number uf digits possible for aperation of automatic close, for cxample,
Three for 3 5-tone decode format with the fimst three digits fixed and two
variable digis.

Is=ue 1,0% FPage 84



Functional specifications Kenwoad M i CONFIDENTIAL

Power selectable

Range: Disable, Enalble

The prwet selectable parameter defines whether or ot the user may change the
RE cutput power for ihe carreme system proup, I sct to Enable, the POWEr is
selectable. I set to Disable, the fixcd power selection state is used (see helow).

To cnable user selectivn of RE outpur power, a key must be assigned to execute
this function (see 3.9).

Fixed power selection
Range: Low, Higly
This paramerer determings whether the RF output power is high or low. This

parameter omly has cffect if the power selectabie parameter 5 set to Disablc
(see above).

Monitor Function

Range: Selcall, SAT, Both, Resel Off '

This parametzr determines the Function of the monitor bulton. I sct to Selcall,
the momitor buton operates as seleall open ¢ close. If set 1o SAT, the monitor
key operates as 3AT monitor, If set to Botk, (he monilor butlon sperates as
combined selcall and SAT moniror, If sct 1o Reset, the monitor button resets the
gelcall murte. IF set to OFf, the monitor button has no foaction.

can spead

Range: 10 .. 2530 ms

The scan speed parameter determines the period during wiich the radio checks
for activity on a channel while scarming. f no activity is detected during this
peried of time, the radio continues scanning. This parameter is normally
configured for fastest scaming possible for the selected scanning Operaiing
mode. Recommended values are 100 ms for camier scanning, 80 ms for selcall
scanning, and 30 ms for SAT and combined seleall / SAT scanning,

Scan wait
Range: 1K) |, 25200 ms
The scan wail parameter selects the period of time after which Seanming s

resumed if no sctivity is detected any more, Nomally, this parameter is set to a
valoe around 1 osecongd,

Scan dwell Hine
Banpe: 0, 1 .. 235 3
The scan dwell thne determines the petiod of time after which scanning is

resmned while continuously detecting activity on the channel. If sct o 0, the
scan dwell facility 35 disabled. -

Scan configucation

Range: Catrier, 3AT, Seleall, Both, Selcall-st, Both-st, No carrier

The scan configuration parameter detcrmines the operting mode of scanming
defined for the cureent systetn group. If set to Carrcr, the radio stops oo a
channel when it receives a caprier.
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.4

If ser to SAT, the radio SWps on fecoiving 4 valid CTCSS tone or DICS code
(defined per cliannel az AT decode). IF set o Setcall, the radin SLOps on
TECRIVING 4 tome that mueclcs (he Tirst fone of the Primary rx address defined
for that channel, ¥f ser |q Both, the radio SIOPE on [eCe1ving 4 valid SAT angd
first tome simolaneousiy. Uperation of Selcall-st and Both-st s sintilar to Selcali
and Buoth, bur the radip remnains on the chanmel until the radiy i operatef, The

No-carrier selection 2lows Stanning for a clunned which s not ugeg {opposite
Of carriet scanning).

Carrier detect jonore

Rapge: 0., 2550 ng

The carrier derect TgN0re parameter determines the minimum Juration of 3
cartier detet condition hefore e Retum-to-Standby timer is ie-trigpered. This

PRIAMEIRr operaies only when the Rx/Tx selection is set for the Return-gn
Standby parameter,

Channe! parumcters

The Channal PACUmelers  window enables  tihe selecion of channel-refaed
parameters. lo this wipdow oty the most frequently used PAramercrs can be
Bdited. An additiona] window can be Opened o select other channel-refzed
PARAMEETs. See section 5.5 for instructions on how [0 sWitch between rhese
Windows.

Transmit fregquency (tx. freq.} =
Range: deperding on selacemd modet
The ttansmit frequency in Mz for the sctected channel must be enteped here.
Thiz paremerzr can be ediied in sy chiarmel parameters window as well a5 in
the Channel edic window. Enered frequencies are omdy accepted if they ame
valid tor the selected radiy mede] and are rounded off 1o the neares! frequency
thar i5 availahle.

Recrive fregqoency {rx.fren)

Range: depending an selected model

The reveive frequency in MHz for the selected chaonc! must be coterpd here,
This parameter can be edited in [he charnel parameters window as wel] as i
the channel-edit window. Epgerpd frequencies are only accepted if valid for the
selected radin mode| and g roundext off to the nearest freqoency that js
availablec.

SAT encodc T

Runge: 50.00-230.3 Hz, ©TCSY callszgns, valid DCS codes, inverted DOS codes
The SAT encode parzmesy detcrmines the CTOSS twne or DS code that is
used when the adio i lansmittig on the selected chanmet, Editing this
parameter iz only possible in e channe|-edit window, Befar 1o appendix D for
an averview of valid CTCSS ope frequencies and appendix E for ag overview
ot valid DCS codes,
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SAT decode

Range: 50.0-250 3 Mz, CTCSS callsigns, valid DCS codes, inverted DCS codes
The SAT decode pamimescr determines the CTCSS onc or DOS code that is
used 0 detect i the rizht subtope is reeeived on the selected channet, Ediring
this paraineter is only Possible in the chanpef-edir window. Refer to appendix [
for an everview of valid CTCSg tone Treguencies and appendiz E for gp
averview of valid DCS codes

Default tx address

Range: 000GT .. 99990

The defaulr 1x address defines the selectable part of the wansmit sclcall address
This address is vsed ar radi frm-on, when the channel is selected while the
parameter Copy from default 12 is set 1o Enahle, or when the cuntents of the
kevpad buifer is ceplaced on ENiry of another selcall address. This parametar is
normally used [0 define the most frequently called S-wone identity, b it pan
also be used for other purpases. To enable selection of this parameter, the

parameter Addresses per channe| in the Semp portable window must be set o ar
least 5,

Primary rx adiiress

Range: Q0000 |, 99945

The primary rx address defines the primary own fdentity of the ponanle. In
most applications, this parameer is used to define the unit’'s own S-tope
address. To emahle sulecrinn of tus parameter, the parameter Addresses per
channel in the Serup porable winduw must be sel Lo at jeast 10,

Secondary ox adelress

Range: 00000 .. 95959

The secondary rx address defines he secondary own identity of the portable. Tn
mast applications, this pammeter is 1sed o defme the unit's 0wn second 3-1oge
address. To enable selection of thig patameter, the parameter Addresses per
channel in the Setup pocahle window must be set 1o af least 15.

Third vx address

Rapge: 00000 ., 59900

The Third x address defines o turd own identity of the porable, In mast
applications, this parmncter s used [0 define the wnit's own thitd 5-tone
address. To enable selection of this PArdmeter, the parameder Addresses per
cltanned in the Setup partable window musl be set to 20,

Readou string {ds) -

Range: numerical mode: 0.9, A R, C, -, ~space > amd # for overlay toxt
alphanumerical mode: (] charagiers -

The Readout string (or display string) parameter detcrmines how the channel
munber will be displaved w the usar It consists of three digits with a limited
mimber of characiers if the numerjcat format {5 cheoosen, or comsists of fve
characters if the alphanumerical formar iz selacted,

[25um ©.03 FPage B7



Functional specifications Kemawoad 10 CRNFIDENTIAL

=
Loy

Scan ingjude lst

Eange: secof O ., 9

The Scan include list parmeter defines the scan groups to which the channc!
belongs, I a digit is shown, the channel is focluded in that particular scan
group. If the channel does not belong te a defined scan group, a3 dash symbol
will be shown at at position. Unnged scan groups are shown as sgquares,
Editing this parameter i3 possible by entering the scan group numbers in one
stting. For example, enier 15§ 1o include the current chanpel into scan aTOUpS
1, > and 6. OF course, this entey (156) is omly possible if yoo have defined at
ieast 0 sean group in the Sewp portable window.

Clock frequency shift

Range: Disable, Fnohle

The clock frequency shifl facility moves the crystal clock frequency slightly,
wiich may be wselul 10 prevent intecferrnce o1 some radig chatmels, When rhis

interfergnce s notice during operalion, set this parameter tu Disable for (he
particular channel,

Group reference
Rangz: <lavailuble sysiam aroNps =
The group reference parameter links the currently selected chanmel to ope of the

defined system groups, Refer to sections 6.3 for details on Systemn group
parametars,

Scan groups

A scparafe sean group can be defined Ffor each scam application. Each scan
Broap can uontain 1 rumber of chanocls, nging from 2 to all channels
defined. The scan include list in the Chapnel edit window s used w hnk

chanreis (0 scan groups. The following parameters are available for cach scan
OTOHULQ:

Briority channel (pri)
Bange: 1 .. 200
This parumerer doteninines which channel functions as prierity channe], Tha

enfered channel nomber quest be Iisted in the "ch’ ¢olumn o the Channel- s
Wi oear

Preference channel (prely

Ranps: [ .. 20K —

This parameter determines which channel functions as preference ¢hannel. The
preferénue channel can be used for various purposes related B0 SCan operation,
but is mainly vsed to forcs the radio to trapsmit on tis channe] when the FTT
burten i3 pressed while the radio is in scanning mode, Sec also section 6.% for
usage of this paramerer.
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Priority scan interval {interyal)

Range: 1 ., 200

The Prioriey scan interval parameter determines the pertod of time during which
the priozity channel is checked for activity. If no activity s detected on the
prionity chinnel. the priovity scan imerval fimer is restared.

User programitay (user)

Range: NO, YES

The user proftamming parsmeter determines whethet the uscr ts allowed o
pragram the scan list and the priorty channel for the current scan group {YES)
or not (N0J).

Iszua 1,04 FiageF :



Functional

spacifications Kenwood 1004 COMNFIDENTIAL

.6 Eey defipitions
The key definition window allows assignment of key functions to each of the
ke actions. The key actions are divided inte columns and have the following
Mearngs:
Press Tunction vxecuted mmediately after pressing the koy
Hold Function executed after hoiding down the key
Shift Funetion exceated when the key is presscd after activation of the
shill funcrion
Beleas: Fanction excouted immediatcly afier releasing a key
These key acrions are available for each of the front pangl buttuns and the
buttons on the keypad (0.9, A D, * and .
The following key funztions are available fur each of the key actions:
GFE] NGE as5igned
0 enter digie 0
1 erter digir 1
i enter dipir 2
3 enter digil 3
4 eater digi 4
3 eoter Jigie 5
& eocer digic 6 -
7 enter digit 7
H enler digit &
9 anter digil @
group digir eolur digit A
clear digir Erise oo dimit
Mo, saleall seleall open f close
o SAT AT menitor on ¢ off
rnon. both seleall +SAT manitor on § off
selcall res, nure seleall {close)
shifr artivare shift moda
unslifc deaztivate shilt mode
digit 1x Ja digit up
digit 1{x 41 digit up
digit up selected digit up
digrd stft sclecl noxt digit
hiode select legzle between channel and selcall ety
mode reset res2t 1o default entry imode
sedqn omdolf wrgle scan on ¢ off
pri onfoff ggle priorily scan non f off
scan+pri togule priority + scan on / off
scan on SLATL SCAnmmy
pri on SLATL FLOTIEY suanning
SCan—+fri Un start both scan and prority scan
Issua 1.03
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lamp on/off
lamp an
keyv lock
cosfe lovk
power select
channel cnc.
Seleall ent.
status cnt.
gueue mode
qecue next
gqueue sclect
encods #1
encode 7
encode £3
gncode &4
eneode #5
encnde 74
TON. Unmte
MOIL ote
mon.tog|e
clear afl
AT prog
extirans
hold delay
becp voiume
alert volume

Switch LD backlight on ¢ off

switch LCD backtight on

iock front keypad

[ock operatian of radio by means of 4-digit code
seléct power low  high

select channe] entry mode

select seleall entry mode

select status enry mode

select queuc mode

select next gueue éntry

select next queve entry / default operation mode
execure cail format #1 (normal cail)

execute call format #2 (free-dialling using selcall)
excrute call format #3 {free-diailing using DTME)
cxecute call format #4 (long tone call)

cxeciee call farmat #5 (stams cail}

execUle call format #6 (emergency call)

Stucich unmure

suelch mute

squeled mute ¢/ unmnte

clear full dial Buffer

20 e SCan programming mode

switch onfoff external alarm and/or transfer function
change old delay

select key beep wolume

selz¢t alert beep volume

I520e 1,03
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6.7 Decode formats
Decode formats are series of instructions describing the conters of sclective
cail messanes w be received, and the actions to he executed if the n:oming
message matches the defined sequences,
The sequences of instructions can be entered, edited and compiled within
PROGSYSE. A suitable name can be assiened to every defined decode format oo
enable reference o these formats per system group and 1o other decade formats
and { or encode formats, It is possible o define up w0 63 decodde formats.
Mnemonic Description
CMP gen Compare to sequence; immediate or indirect
ST ipulex Store digits for queusing
GRPN Mo proup digit decode
GRPA Decode A-tone as group digit
GRP) Decede O-tone as group digie
GRPDA Decode both A-one and O-tone as group digit
MOND Muonitar open
WONF Monitor open, flash {blink) LED
MONC Muonior close
RSTUN Remete stun
RYIVE Remote revive
REILL Remaote kjll =
EMGOF Lugraency mode off
REFOF Repeat sequence off
QUETUE Queue contents of temporary buffer with channe] a4,
QUE1 (Jueue buffer, with channel, duplicate allowed, FILO
QUE2 (qusue buffer, wio channel, duplicare allowed, F1LO
QULES CQueus buffer, with chamnel, no duplicate ailowed, FILG
k4 {fueus buffer, w/n clammel, no duplicate ailowed, FTLE)
Q155 Queus bufter, with channel, dupiicate allowed, FIFC
OLES {Juzue buffer, wio channe], duplicare aflowed, FIFQ
QUET Queve bufter, with chaanel, no duplicate atlowed, FIFO
QUER Cueue buffer, wio channel, oo duplicate allowed, FIF(
DISP Select queue mode, show ficst eatry
BEEY¥ num Sowsl alert for individnal and proup calls
BEEPI num Suund aiert for individoal calls only
BEEP(G num Suund alert for group calls only
EXTAL alentseq  Controls external alert oulput
XPASK Exiz if individuwal or group cail maich
ERASL time Frages conteals temparary bufter afier period of time
ACK Show ACK sign
ENCA eng Execcre encode forma: if individual or groun call
ENCI eng Execure encede [urmat if individual call
ENCO eng Execute encode formar if group call
DECA des Fxecute decode formac if individual or group call
lgsue 1,563
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DECI dec Execue decode formar if individual call
DECG dec Excrure decode format if group call
DECF dec Execure decode format if eal] fail

DECAT ome de: Tripger decode format for time ms if individual or aroup cill
DECIT tme dec  Trigger decade formar for time ms if individual call
DECGT pme dec Trigeer decode Format foc time ms if orgup call

The parameters mentioned are:

) Sequence of immediate and / or indirect digits;
#dig  mmediate digic
“Dptr default transmit address
“Ppir primary teceive address
“3ptr  sevondary ceceive address
“Tper hird receive address
*Qpu temporary quene entry
“Uptr selectable stams address
"Mpn miscellaneous digits
“Kprr selectable selcall address

di=z Dagic: .. %and A . F

pir FPuointes: 1 .. 5

index Index; 1 .. 5

RURT Alerl number: O .. 32

enc Encede formar

dec Decode formar

tima Time-oat vajue: § - 2550 s in 10 ms steps
AleTie Extermal alert sequence:; Q00GO000 .. 11111111
ACK

On a marclung sequence. executing the ACK instruction canses the plus sign on

the disptay to be shown, Applications far this ACK instruction in combination
with encede formars are described in section 6.0

BEEP num
Un g matching sequence, BERP alerts the user for an iocomning call, Boeth
individual and group calls ("A' digits in the rcceived sequence’ arc accepled.

The vahd range of num is 0 to 31, See appendix [ for an averview of availabla
alcr: toncs.

BEEP(; num

On a matching segucnce, BEEP! alests the user tor an incoming call with aroup
digits. The valid range of num is 0 (o 31. See appendix [} for an overview of
availabie alert fones. !

BEEPI nom
On a matching sequence, BEEP alerts the user for an individually-addressad

incomning call. The valil range of pum is 0 to 3], See appendix I for an
overview of available atert tones,
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CMP seq

The CMP instruetion enables the comparison of decoded digits and defined
digits. Defined dizis can be immediata digits, which are fixed in the decode
format, or indirect disits, which arc stored @5 Channel paramceers, entered
address or statis digits. [mojediate digits are entered as a hash-sign (#) plus onc
ar more digits. Inditeet digits are entcred as “-sign plus pointer character and
one or more mwlexes, o ope sequence, up to fftccn digits can be defined, so
this alows decoding of sequences up o fiteen digies. CMP and STO
instructions can be aliemated o define quene formats.

DECA dec

On a matching sequsnce, for both individual and group calls, DECA starts
another decods formar The DEC range of instructions enziles the linkaze of
decode sequences when e size of ane decodr format is tnsufficient, or when
turther deeeding is required of parts of the received sequence. Siring dec must
e replaced by (i name of a previously created decode formal.

DECAT time dir;

On a2 maiching sequence, either with or without group digits, DECAT activates
angther decode format, but only if another sequence of digits i5 reccived within
the number of ms specified by time. The timed DEC instructions are used to

process multiple selcall sequences, such as two-by-five tone and three-by-five
tone.

DECT gev -

If no matching sequence is fonnd, “DECG starts execution of anuther decode
formar. DECE i normally used when the size of a decode format s
insutficient. String dic must be replaced by the name of a prévionsly created
decode [ormat.

DEC(: dec

O a matching sequance with one or more gronp digts, DECG stars the
erecution of another decede format, which b indicated by dec. Steing dec must
Be replaced by *he nome of a valid decode format.

DECGT time dee
Similar to DECAT. hur activared ouly if the received sequence contzine one or
o group digirs,

DECI dec

(k1 @ matching sequeace without proup digies, DECI starts the executtan of
another decods formal, which is indicated By dec. String se¢ must he replaced
oy the oame of 2 valid decode format,

DECIT time dec

Similar e DECAT, but aciivaed anly it the recelved sequenue is without group
digits,
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DISF()
Sclect queue eatry [Tom within decode forrmar, thus immediarely pOp up gueued

identity when call is revejved. DISPQ wiil he ignored when no quene entries
are available.

EMH-OF

Un a matching sequence, EMGOE swirches off the EMErgency state. The
CINEIEENCY SLatc o be activated by an encode foomat (s2e 2is0 section 6.9

ENCA poe

On a marching sequence for hoth individuai apd group calls, ENCA staris (he
exeeution of a specitic cocode format. The ENC ratige of mstrections arc most
freguenty wsed o assizn a ‘transpordl” tansmission, as acknowledge (o a
successfully received call. Swing cor must pe replaced by a valid encode formar
nans.

ENUCG enc

0On a matching seguence with one or more group digits, ENCG starts the
execulion of a specific eoeode formar, String ent must be replaced by the mame
of & previously created encode Format.

ENCI enc :

On a matching sequence withoue proup digits, ENCI starts the execotion of a
specific encode formar. For transpond applications, the ENCI bstruction is
more snitable than BNCA and BNCG, because it only responds to individuai
calls. String enc nust be replaced by the mame of a previously created encode
forrnar.

ERASE time

O 4 matching scquence, ihe contencs of the temporaty buffer (filled by $TO
mstrections) will be erased ofier the specified period of time. Can be used o
decade pwo-by-five tone formats with transmitting order [own-1D] [selected-ID]
{as seen from the lransmitting radio),

EXTAL alertseqg

On a malching sequence and when the cxternal alen facility is cnabled by the
user, the exrepnally connected relay to contra! the hom or lightz= will be
activated in the specified rhyihm. The rhvthm alertseq consists of a series of
eight Oz and 1s specifving the onfoff slors of 500 ms each. For example, a
alertsea 11011001 activates the extemnal alert votput three times with a 1 second
duration, with 2 pause of 0.5 sccond in between.,

zRPD -
While exccucing rhu: following CMP instructions, the O-tone is recognized as
Eroup dign {standard unlized in some Moworola Systems]).
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GRPOA
While executing the following CMP instructions, both the O-ione and the Atgne

will be recognized as proup digit (both imetmational and Motorola-specific
group tone decading standards),

GRPA
While executing the following CMP insuuctions, the A-tone is Tecopnized as
growp digit (oternational stapdard for group tone decoding).

GRPN
While execuring the following CMP instructions, no group tones will he
tecognizad,

MONC
On a2 matching sequence, MONC canses (he seleqil monitor function to close.

MONF
The MONF instructicn is similar to MONG, but alsa canses the areen selcall
menior LED wo blink; this alerts the user visually that a call has been received,

MONO

It the incoming selcall sequence matches the preceding CMP 7 STO definidon,
the MONG instrection couses the porable to open selcal] monitor. The user can
theno hear the conversacion on the chanoel,

QLETE -
On a matching seguence, QUEINE stores digits prepared by previcusly execuled
STO instroctions aod the cnment selected channel to the quene,

Q1R

On 4 matching sequesce, QULL (same az QUEUE) stores digits prepared by
previcusly execuicd ST instructions to the quene. The current selected channel
is srored. Duplicated ewries are allowed, The eniry is stored in FILO ordec
fFicst-ln. Last-Chat).

QULZ
On 3 marching sequenze. QUIEZ stores digits preparcidl by previously execured
ST instiecricns io the quewe, The currenr selected chanmel is not stored,

Puplicared enwries are allowed, The emry is stored in FILO order (First-In,
last-Che).

QUE3 -

Op a matching sequence, QUEY stores digits prepared by previonsly exccuted
ST insrructions to fhe queus, The current selected chanmel is stared,

Duplicated enrries ure not altvwed, The entry is stared in FILO order (First-In,
T_ast-CJue).
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QUE4
On 3 matching seousnze, QUEY stores digils prepared by previcusiv execaied
ST0 insizuctions 3 e queus. The cymem selestcd cllapnel i not stored.

Dupiizated ertrizs ars not allowed, The entry 15 sfvred in FILCY order (Fiest-In,
Last-COour),

{UE:

On a matching sequance, QUES stores digits prepured by Areviously excenqed
STO instructions o e quene. The cument selected channel s stored.
Dugdicated entries arc allowed. The entv is stored in FIFO opder {First-In,
FIrst-Che).

QUL S

0o 4 maiching saquenus, QUES stares digits prepared by previcusly execured
STO instuctions t the quene. The curfent selected channe! is noi stored.
Duplicated cotfes are allowed. The eniry is sored n FIFC order (FirseIn,
Firse-Our).

QUET

On a mzwching fequence, QUET stores dimics grepared by previously execited
5TO instructions to the queie. The corrent selected chaomel s stored,
Duplicated entries are not allowed. The erlry is siored in FIFO order (Firse-In,
First-Our}.

QUES -

Ur 1 matching sccbiznce, QUES stires digits prepatsd by previcusly executcd
ST instmglions 0 the queue. The current selected channel is oot stored,
Duplivated eniries are rot ailowed. The entry is stored in FIFO order (Firsr-In,
Frrs-Out).

REPOF

Un 2 matching sequence, REPOF SOLs ropedling encode  formutes when
activated from an encode format {see section £.9), Applicativns of the REPOE
ImEmugTions car ke fourd in decode [ormars linged 0 encods formats when ap
acknowilcdge MCSERRE 15 necessacy, for exampie, for an fergency ¢all.

RETLL

On 2 matching sequence, RRIIL destroys the contents of the EEPROM, so that

the mdio musi be rwourocd oohe dealer for reprogramming. This facility is
g normally used for security reasoms when the portable has besn stolen or is

TTussing, -

RSTUN -
On 1 matching sequenc:, RETUN causes the portanle o lock operation of PTT,
foute the reeziver, and show "Loc?' og the display., This remote smn taciligy
can be used o mie o gurable out of service for commercial or SECULILY ressans
(for example, Tor oo JL¥ing an invoice or when the portahle his besn sioien or
is missing}.
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RYIVE
On 2 ma;:hjng sequen:, RVIVE revives a portable previously taken oo of
service with the rainete sten [eamre,

STO iudex

STC Imstrictions serve 1o copy received digits w be copied to a temporary
butfer for further processing or queusing, Any digit value is accepled, except
no-tace (F). The index peineer points to a position within the internal S-diait
buffer. This 5-digic buffer can by copied o the queune using the QUEUE
command. STO and CMT instrections cam be aflernated in any arder o allgw
single digits to de wsed for funber processing and gueusing.

XPals
On a3 marching sequence, XPASS shorss execution of the currently  loaded

decade format.

lesue 1.03% Fega 9B



Functionai speciicabions Kenwood 100 ' CONFIDENTIAL

n.§

Encode focmats

Bocode formats are series of instructions which deseribe the actions and
sclective call tones and DTMFE 1ones to be transmitted in a sequence. The

CONZEpt 35 veTy Similar to that of decods formats, described in the Previous
{akaia Ll B

Like the decode tormats, the sequenses of instructions of the encode frmats
can be enered. edited and compiled within PROGSYS. Every sequence fas a
nams attachied [0 it, and the maximom oumber of encede formars is 63.

In the following vverview, all encode format tnstructions are described brieffy.
Here, they are grouped according to their function, Following the overview,
these ISIUCliuns ate explained m more derail. In this expiznatory part, the
instructions are listed in aphabetical order for quicker reference.

Mocemaonic Description

SENTY gei Serd soquence of disis, immediae or indirect
SLEN ofs send lenpil indicaror ples offsct

SCHRE Senid checksum djmit

SDIAL Send tres-dialled siring of digics

TS Swircll 1o transinil, scleal? path

T Swiel 1o tranamit, DTMF path

THM Swieh 1o transmiy, microphome path

R SwAED Lo rocerve mode

TXF Swertzly Lo rransmit using programmed frequency
TXF o-fres Switzl: o rapsmit using in-line frequency
LXP Swirzl o recsive using proprammed frequency
EXF m-freg SWilch oo receive using io-line frequency
SCTT AT trausmit using prowrammed frequency
SCT s1-Tmeq SAT ransmit using n-iine frequency

SCRI SAT receive using programmed frequency
SCER si-reg SAT recerve using w-line freguency

SCOTF SAT trnsmic off

SCPHO LTCSS phase 180 cegrees (1) (Reserved)
SCPHEL CTCRS phase 120 degrecs {2) (Reserved)
TSET lotsset 2e|ezt ooesot

TONE ai-ireq Senid single one

LEN xtime Selzer duration per lene

DE: atime Excours dclay -

BIGN stiroe Receive igrote duriny porind of time

RACK sime dec Trigper acknowledg: receive ducing perind of time
FEMS stime Eesuree after shor perind of time (10 .. 2550 ms}
REML et Resume afier long perind of time (1 .. 255 s
EMGON AULVIE BMoroensy mode

DIFTX Dhsplay fix

TEET 'text’ Lot text on disolav
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TRTOF Rezmare norminl disalay operation

WaAITR Wit oy key relsase

TPE Trensparcnoy enahle

TED ranspusency disan|e

ERR([ Error alert om =xin off

ERRX] Error alerr an ex3t an

REP rzp Hepeat sezuence for rep dimes

SELT szlzct thee mode

SELID Sel=cl free dial mode

SELA Selell SEAMS entry mode

RIsL Reload KI5 with [isren or active time-oul
R754a Fewad RIS with agiive time-out

RIS Eeload RIS oniy whern in acrive mole
ST Slon canning

sTOE Scop aricriny sean

OPFEN fielzcl seleail muse apen

CLOEE Selzzr seicall mute close

PEEFA Sciest sreference channe] when in scan mode
PRLEFS SEle! groterence channe! when in scan mode and sCanming
SPRTIY Szlecs praviously selected channsl when in scan mode
SHURY Skip tnzods send digits if channel sy
HCLOS Exit 07 seluall mure closed

ACOPEN Exc of seleall mute ppen

HECAN Exit :f in scan mode

NPRZ Exir it i TrioTicy $tan mode

KZCARR Cxil if carrier detarac

HCOTCON EXn 17 a0 or wrene CTCSY deteced
XCTCW Exi i to carmise. no of wrong CTCSS detscted
XSENS Exir of scanning, but nat stopped on channe]
XIDLER Eair i Bemurn-e-Stendlby idle mode

KLIST Lxil 17 Reumm-to-Soandby idle or lisien mode
NN Lall i oot ia transter mods

The amameters mentionzy are:

Sequeie of jturediate and / or indircet digics
#dlg  immediale digic
"D defanlt tansmic address
“Palc mricery seceive address
“Hpr seeongary raceive address
Ty third recctve address
SOt lemporacy gueus ey
“Lptr selzciable stams address
_‘-,1;_._|_| miscellaneous dirits
TRpoe seicotable seleall address

et

g Dupe 0 9apd & . F
plr Pointer: 1 .. 5
oés Offse 0 . @
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dec Deccde format

Hme Timz-vuc vatus: O .. 2550 ms ip 10 me slepes
i Radio freguancy: dependen: an selocted range

at-Tren Audio freguensy; 300 ., 3000 Hz

st-fren Subtone frequency: 0 .. 63, seo appendix B

1omeset £VEL CCIK, EEA, DZVEL PZVEL PCCIR, PDZVE]

Ktime Extended tme: 1 ,, 7000 ms in 1 ms units

stire Stendard time: 10 ,. 2550 ms in 10} ms units

ltims Long time: | .. 253 seconds in 1 second units

[1+4] Erzper facior

texs String of characters

CLOSE

The CTLOSE instruziion Zforees the szleail muis o the closed state. Note rhar the
refaee XCLOS and XOPEN nstructions will test the seloal! mure state at (he
tme e encods forman weas stames, nol at the cime the XCLOS or XOPEN
IMSTTUSTON 15 exXeciples.

DEL vtime

Execution of insttuction DEL, causes the exscation of the encode sequence 10 be
suspended for a pericd of tme, dotfined by paramcrer xrime. The range of grime
is i1¢ 7000 s in §oms seeps, thus allowing a preciss paus: duration of ap o 7
gecunds. The DEL  insttuction can be msed 6o imserr an LET (Link
Establishment Time) ¢r mtersequence zap for e.0, reo-by-five tone Tormars.

DIFIY

Instruction DIFIX ustivates tne cmergency mode with the display contenes
freczes. In the emersency mode, seloal) encoding anc decoding continues. bt
o0 CLIVIDY wEN he geen on the disptay and LED, #nd the speakar will be muped.
Deactrention of ths emergency mode is passible only by swiching off the
SqUIpTEnt, of by excculivn of EMGOFE from a decnde formar,

MEnGON

Insrruction, EMGON cetivates the cmerpsncy made. In the emergensy mads,
welezll enceding and Jseoding continue, bur no acriviry can be sesn on the
display and LEDs. aad the speaker will he mmed. Deactivation of rhe
BMErgency mode s possible only by switching off the equiprnent, or by
execunion of BEMGOF rom 2 :decode forma,

EREXD

After exocution ¢f inatnuing ERRNG, exiiny an 2ncode instruction duc o one
of the exit coodirion: ifor sxample,_instruction XOPENT prevents the somabls
fror sounzine an e gler :

ERRN]

Aftzr 2xecution of inszruclicn ERRX1, exiing an encode insiruction dus o one
of U exit conditions (fur example, instruction XOPEN} zauses the pertable to
sl 2o oesTer ale-.
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LEN xime

Instriction LEN dufines the dermion vor tane for TONE, SEND, SLENM, 5CHE
and SIMAL instnict:cos. The range of xrpne is 1 oo 7000 ms in 1 ms 5Teps, thus
allowung a precisz rone duration of up v 7 s2conds.

OTPEN

nstrzction OPEN forces ssicall mute to the gpen state. Note thar the selaed
XCLOE amd XOrEN inscrrtion will st the seicail mure s ot the time when
the snoods [omas was started, 001 at the lime when the XCLOS or XOPEN
inslruction is wxecued.

PELEA

Insmuzzan PREFY rouses the pertable 10 sclect the preference channel when
SCInnAng 5 achviies. The DREEA instruction ¢an be vsed to chogse 2
prederined cheroe. 10 triosmir o when the PTT bumon 1z pressed while in
scaraing mods, meenrdless of wiwther seamning has sropped emporacily oy not.

PRTFS

Instneclion PRETS ciuses (he porntable to select the preference channe] whep
cheziing chammels io the teamuing mode. The PREFS instructon can be wsed {o
Giiahe: 2 predudiced chaamel o tansmit on when the PTT buttom is pressed
wliis mnoszinning ousie Gl or SLOPDEINE G0 4 channel.

RACK stime ger

Instrcetion RACEK 45 vsed m (rizretes decogde format when a full sefecrive call
SRR 03 rmeenvad werdlin 4 specified period of tme. This period is defined by
B, WILCh range: om0 o 2530 me 1 10 ms stepe. Strme dec detsrmines
which eecode forraus will be tripgered, The RACK imstruction can be used o
vhuza whether s wnnssond call gy reeicned from the cailed wnit, or o cleck
whether o call s dexnovezdged pefore retryine {see aise REP mstructiond, I ne
ATK mstruetion is rrjresrad b a linked decode [ermat, the mines s1gn will be
shown oo tas SISEAY Wt RS fmee ow period has elapsed.

REP rop

Instrzztion REP can b vsed [CPEt inoode Tommat for 3 spreific mumber of
umzi. Faramerss ron defuss how often the CULTEnt encode format will pe
repoetad, Lae RERIS o RSMI. o resoar o sequence arter the defhned pedod of
me. lisy the devodc [ormal instructiorn REPON 10 break off the repetition of
SLINAE EugUenTes n2rure the end of toe crogtammed peried.

RI{zN slime -

lesiniction BISN vze (he sue-vicse fealurs o be disabted during a period of
Wms. Ui rangs o snene js 10w 2850 me in 10 ms steps, This instroesion con
toused o cembimiio: win, *he ‘dutoynatic closz” fearure 1o crevent the unic 1o
C08e drTmLacizalls when EXPECLE A wwanspond eall (asknowdedse call from
BRcher unil wher colioce g HITTH
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BSML time

After passing  insooction RSML, execution of the encade SEQUERCE  Ig
suspended, and resiaried from the beginning after a period of time, This pariod
s defined by ltime, which ranges from 1 to 255 seconds in 10 second SlEPS.

REMS stime
After passing instruction RSMS, execution of the encode SEUEOCE I3
suspesdec. and restarled from the beginning after a perind of time. This petiod
is defined by stims, which ranges from 10 to 2550 ms in 10 ms steps,

BTsA
Instrection ETSA ciuses the Remurn-in-Swndby smee 10 be set o active, and
reests the Return-o-Standby tmer to the active period of time.

RETSL
Instricsion RTSL cavses the Returneto-Standby dmer to be set to the listes or
acrive pariad of time, dezanding on che cumemn: Remm-to-Standby state.

K50

Insieetion RTSO eauses e Rrmrn-to-Standby cimer o be set to the active
pecicd of dme if already it the astjve Briumn-to-Smandby state. If pot in the
aciive mode. the timer will oot he zer,

| TN
Switchos io receive mude, after whigh all mate funcrions apply,

BNF pi-Frog

Swiches 0 recoive mude, using the m-line spezifisd RF frequency. The
spezified frecuency mes: e within the selected RFE band. For exampie. m a
VHF mdiz, the instrucion BXF 149.0300 will canse the portzble ko receive on
L4G 05080 MITz,

RXFP
Swizles 10 reseive mude, using the programmed frequency for the selepted
chanmel.

SEUSY
Insiruction SBUSY skips tcansmission of digtes following this instruction when z
CAIMICY WAk prisen: ai the time the encode formal was stared.

5CHK -
Instroction STHE sends o checksun digit, the valoe of which is calrulated as
ths sum of all previous digis MOLDY 10. The SCHK bsiuction can alss be used
¢ Suild o data-packet for transmining dialling intormasion.
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SCOLF

lnstruciion SCOFS switches off CTCSS transmission. I a PTT reiease encude
format, a wseful waplization for SCOTF is o switch CTCSS off about 300 31
betors transmission i ended (sequence "SCOFF DEL 300 RX': this wil
prevent e frailing aoise @ be heand om the receiving equipment if CTCSS
decodinp is used a5 well,

SCPHD

The SCPHO icsrriclion causes the CTOSS sine wave oo skip 180 desrees of
pitzse. This will mui the recsiving equipment of the ather pary guicker than
swiching off CTUSS anly, Now: the SCPHO instruction is no: available vet,

~CPHI

The SCPEL instuciion causes the CTCSS sine wave o skip 120 deprees of
praze. This Wi mare the resziving equipment of the gther party quicker than
switzhing off CTCES eriv, New: the SCPHI insooerion s pol available vel,

SCR st-frey
Activaies CTCSE raceive, using the in-ine specified CTCSS recaive frequanzy.
This frequency mos: ae entered as a mumber fmm O o 63 {52¢ appendix I

SCRF
Aciviins CTUESS recrive using the programmed CTUSS reseive frequensy for
the selactzd chiannel.

SCT st-freg
Activates  CTCSS onnsmit, using the ip-line specified CTCSS  transot
frequency, The CTCSS [requency must be entersd e & nuemaer in the rapge of
0 o 83 (522 appendix TH,

sCTP
Activares CTCES ransinit, using the programmmed CTCSS mansmit frequenuy
for the seiecred caannz]

SDLAL

[nstraction SDIAL sends afl the digiss that are entered s 2 dalling steing. The
diallivye string <ar coniin up to 2% digite. The SDIAL nMstructon i used to
transmil this duuling mbreation. o js recommended oo use SLEN ang SCHE
in adidiion to ANIALL to minimize the occurrence of emorms due tn had
stgmailing condilizos,

SHI.D _

Ingrraztioe: SELDY selects the dialiinp string enirv mode. Aflsr cxecuron of
SELD. the distiny will be cleared and 2 rumber of un to 28 digies can he
eoored ST (he kevpad, Execution of the encode formmat 35 resumed after the *
key i pressed. Ve sontents of the dial buffer can he tansmited later using the
SDEAL metruetion
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SELS

bsiraczion SELS selzcts die stames digg entry mode. Afier execntion of SELS,
the display will shown "5t _'+ allowing eatry of one digit in the mngs of 0 ,, 0O
If nazassary, this digic 2un be overwsitten or eressd by pressing hution C. Alter
REIETILINL, pressing hunon * continues execurion of the corrent encede forrmat.

SELT

Instruction SELT :auses the wext tONE' to be shown on the cdisplay. The
MSIUCTOn ¢en ke usad o ask for & confirmatan of siogle-tone fransmission
usmr the ™ key.

SENTI seg

The SEND rarge of jostructions s uscd o Transmit sefecttve call digits and
I'EMF ton=s. The divi or lone valyes can be hxed in the encode format, the
Se-called immediare digiss, or they can be retrieved from the imemal tables, the
indirecs Ciwits. Immeginte digits are soiered in e foomac consisting of a hash-
sion (2 jullowes L gne or multrnie digits, Indirecr dipits are enfered as “-s1gm
plus pinter characier and one or more pdexes. One RAUENCC COO CONLEN U 1o
&3 insrrinicas. thus 1lawing approximarzly 50 tones 10 be sent in 4 Eequencs.
Examplzs of immediole awd indicect referegee of dimts can be found in section
8.7, ander the TNE command.

SLIN ol

Insrrusiion SLEMN copses ¢ digi* o be senr as seicall or DTME, the value of
which = daiermined Hom the lznerh of the dialled number string, The digit
vales s zaleviaed as (Lenrth + CHise:s MOD 10, and thos bas a vafue ranging
frans 0 re 9 Taz SLEN instmiction can be wed to heild a data-packet to
transm: dialling Infecminon from the porsble to an infrastrucoors sommecied (o
the TATN,

SI'HEW

Instruztion SPREV can be usad ro choose the channel that had been selecied
befnrs souaning was celvared. This instrustion cay be used o swich off
searning ely e an encode foomaan just as if switching  off scannine
manually .

STOre

Imarraccicn STOTY switches of* nrionty stanning. Mot that the reloed XPRI
msrrastion will @5 the prioriry 5can stale at the tims when the encode formar
Was Rl NOC A Tk Sime when the XPRI instrucrion s excouted,

STOPE :

Instreerion. STORE swirches off sfauming. Note that the refated XECAN
inscreation will s e SCANning sre gl the tme when the cneods foomar was
stared, o0t 4f ihe e wien oy XSCAN instrociion is sxecured,
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TEXT "yoxt?

Insmuction TEXT outuws tex? o che display. All charatlers cap be eptered,
however some charicwers will be more difficalt to read because af the limited
displaying capability of chacecters w the T-segment format. Characiers are
showti on the Jarer S-Civic display sestion and are shifted from the right 1o the
lefl. The spesd af shifting characiers onto the display can be sct nsing the LEN
command.

TONE af-[req

Instructien TONE allows iransmission of aay 1ene between 300 apd 3000 He,
The langth of the rocz czn be defined using the LEN instruction, which mus be
insetted tslure the TONG instruction. For exataple, entode seguenve 'LEN
200 TONE 12507 sends a tone of 1550 He during 1.2 scconds. Single-{one
MAmsmissicn 18 frequenly wseld to opsrate repeaters or for a group call or all-
close 1 cermain seleztive call systems,

TFD
Deactivates the transparenyy mods that is acrivated with TPE.

TPE

Eustwes the transtor of o larne packe: of data usiny selective call fooes, withoat
CEUSTNT Otier unics [ e called becsnse of matching sequencez. When che
travsparens: mods s acrivated by TPE, a D-digic will be inserted after EVeTY
foar digits that zre racsmited, whigk will prevent ather units o he callad. The
TT'E instruction is wormally wsed in gumbination with the SDIATL instruction for
manstermmg o Sialling sirins. e

TAT.T {uneset

Fnsructicn TSET selects e conesst for rransmssion of sclective call messapas.
The available wonoscs arz: VEIL CCIR, EEA, DZVEI, PZVEL, PCCIR and
PIVZVEL Note thar o Jengsh per cone is not defined in the TSET Inszruction,
bt rnusl be g2t seporassly sing the LEN mstnuction,

TAD
Swiiches to [ransmit mode, prepared for DTMF digit transmission. For cach
folicwing SEND and elued imstructions, DTME degres wiil be sent.

TXF rf-frog

SWilcaes [C transil mode, using the in-line specified RF frequency. The
spesified BT [reguency most be within the sclected RF band. Fog ERAIMpie, [n a
YHE radio, Ly inseruction TXF 1440500 will cause the radic o radsmic om
1480500 MHz. The transmit pach selection will not change.

TXM
SWIEles b2 cransnil mode, prepazed for speech (microphons) transmission.

bssua 1039
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TXP

Switches t0 tansmit mode, using the programmed freqoency for the seiected
channel. The cragsmic path selection {selcall, DTMF, microphone) wil] mot
chatge,

TXS
SWILNes (0 [anstmil mode, poepared for scleall disit frensmission. For each
following SEND and rzlated insrructions, selective cail digits will be zent.

TXTOR
The TATUF inssruction resiores the display to norml opcration after using the
display for @xt aepu by the TEXT commars,

WaAITR
Wair woril kev s reluased. This instruction can be used to rrolonge [ITME
tones s=nd while  kev is pressed in the DTMF overdialiime maods,

XCARR

The XCARR insruction wiil abort exevution of the current encods formar if an
RF carriel i§ detected by the receiver, XCARR can be used to create a CArCIes
bockour condiien to preven: spaech transmission and f ot calls whiie the
chennef 1 veoupied,

XCLOS

The XCLOS imstrucrion will aburt exesution of the current encode format i the
selzal. mene state was “closed” whep e curont encode format was started. The
Tolowing example describes s possible apalization: to prevend the rrmnsmission
of an immediate coil while the radio & in a ‘closed’ Sale, encods scouence
"OPEN XCLOS" wili savse the radio 1o open first and (est the selcall mure stare
pefore executing OPLEN. Execation of this sequence will be aborted i the radio
wat previcusly o4 closed stage,

XCTCN

The XCTCN instruction will abort execition of the currene encode format i an
RF carrier is detected by the receiver without SAT or with & wrong S5AT tone
recerved gimulianconsly. This instruction van be wed o toek out usags af 2
ICpCateT starion wiasn tle ropeater is used by another uses froup.

XCTCW

The ACTCW instructinn will abart cxecotion of the comrent sgcode formarn if ne
camrizr e deerted. or i no SAT~0r a wrong SAT tone is receivad, This
msirustion can be used o allow ansmission onby i 2 valid SAT tane has
alrcady beepn received. -

XIDLE
The XIDLE instrcetion will abon cxecution of the vumen: encode format if the
Rewmeto-Sundby mode is sel to idle. Execution procesds wien the Remrm-o-
Standby mode 3% et to 1isicn (montar or acove.
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RLIST

Tne XLIST instruzoon will aboo exzcution of the current encode format if the
cumeat Remirn-te-Sandby s nor get o gceve, This instruction can be ysed 1o
Prevent spesch toosmission i fhe Renrm-to-Stamdbv idle or listen (rmandtar)
AETE

XNOT

The XNOT inzirccrion will abort exezuiion of the curreat encode format if the
ransier funciion i dissaled. This nstruction ¢an be used 1o tapsmir a transicr
call or pager call whey an inzowning call is received. or prevent {ransmission of
soch a call it this is furction 35 disapled 0¥ the user of the radio,

XUOPEN

The X¥OPEN insiuzion wiil short execution of the current encode formar if the
selzall mare s1a was 'opac' when the cuprsnt encode format was started. This
Inslnzcrion can be wesd to prevenc calls while the unic is opened {for example in
8 diszatch-oriznled sysem),

XPRI

The XPED struzmon will ahom execylion of the currest encode formmat it
Princei®y §Canninz was wcsivaled al the stac af e current encode format. Ses
XNOLOS exemple far comitining XPR] with STOPP.

ASCAN

The EECAN iesroctfion will aboo Lxecation of the current encode formar T
SCALAZ WS aclivited ar the start of the currem encode format, Ses KCLOS
SRUCIplE TOT comnining XSCAN with STOES,

XHAENS

The KSENS mszction wil' 1bno sxezetion of the current encode format |f the
parsible 5 szoimine ond has nop tcmporarily stopped bezanse of activity on a
champsl. Thus, XSEXNS cap he ysed i allow rransmission if SCOMMINS §5 Nk
ACTIve of 1T seaine hus Epnranly stopped on 3 chanoe!
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APPENDIX A: Glossarr

CTCSS Concinues Tone Carrier Squeich System. Sub-andible e COntinues]y
ined.

DCS Dighial Coded Squsleh, Also DPL gr Digitai Private Line,

DPL Digital Private Line. Motorola cquivalent for DCS.

DTMF Dual Tone Multiple Freguency, Also called 1ouchtone.

ICM Integrazsd  Controller Module. Concept for imtegrated control of
charne] switchine, c¢hanne] sCanming, sclective calline, CTUTSS, DCS
and DTME developzd by Rahijfl,

LED Light Eriiting Diade,

L.CI Liquid Crysial Display,

PL Private Line. Motorola equivalent for OTCSS.

PTT Push-to-Tul:.

RtS Retmir-to-Stiedby, Facility offered by ICM which caused the radio to
closz aller o period of no-acfvity on the chanoe!.

SAT Sub awdible wone. In:ludea. b;uth CTCSS and DOS, because they use
hoth the sub-audible frequency range from 0 1o 250 He.

Selzall Selective =alling.
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APIENDEX B: Acressories

The Kerweod TE-709/209 mubiie radic can be wsed with the fellowing accesserias:
* Normmal micrapncng (par numier KMC-14)

* DTMF micoophoue (Fort nomber KMC-18, KMC-I8A)

* Keypadimicrophone (part somber KMC-15)

* TransLink programming cable {patt number KPG-4)

The K::_nwn-nd TR-249754Y porable rediv can be osed with the following
ACCRERONSs!

* Speaker/microsphuae {pa oumber KME-113

¥ TransLink proscamo:nye cehe ipart munber KPG-5;

Far both the TE-TONEGT and TE-249/%49 mdins the following accessorics are
avaiape:

* PROGSYS programming soffware for gystem CIEIRCETS
nart pumbes ) =

= PROGSIM prosmamoiny zofiware for dealers
fpaml MWTIOT XXX
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APPENDIX C: Seicall tonesets stapdars

r Ll il F;Equ[:ﬂciﬁ: ' H:,'{f_ debl ! ]I

Tooe ZVEl | comm I! CE4 | PEYE] | BZVEI | BCCIR | PDZVEN | zvep

0 2400 | 1981 | 1981 | 2400 | 2200 | 1981 | 2200 | zaco |

i 060 1 1 1z famen | g70 | 1124 | o970 | oioeo |
2 el & 1087 C 8y | 1160 | 1060 | 1187 | 1080 | 1150

3 2RI |z | o | oneo | o1zvs | neo | o

& 00 | 1353 | 1352 aaen | 1290 | fase | 1270 | sa00
A L35G ¢ 1446 0 1446 | 1530 | 1400 | 1446 | 400 | 1520

G ] 16T | 154D | 1540 | 1670 | 1530 1340 | 1530 | 1670

7 1830 | 1640 164D | 1830 | 1670 | 1840 | 670 | 1

| ,

5 000 1 IFeT | 1T | 2000 F 1830 | 1747 | 1830 | zooo

9 | 2200\ 1860 twed | 2200 | 2000 | 1860 | 2000 | 2200

A ooeon | o2aco | LG5 | 970 | 2600 | 1050 | &25 28k

L BIO- | 830 6%G 8100 —ses | 536~ | -8g6=| aeTn)
T LT | | azer | asm puster | o2a00 | 2600 |z oo

D BEE [ 9D oo ! B3!S | See| Sro— @ [igey v

B 12600 | zun | 2ou | a600 | 2a00 | 2310 | 2400 | 970 y

Period (jus)
s | oo | 40 | R we |90 R

A = .G]'Dup tome

o= Iefael remocs siese one

E = Repeat wione
L‘ N.T. : o tln& spocified L, ] N
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APPENDIX E: DCS codeg

‘ “ Sizndarg 22 codes used ip the DS scheme

Low 100} 200 300 400 500 600 700
' Scries Sarics Series Seriag Scries Serics Serivs
S
205
273 319 412 306 612 712
{_ 026 116 22 315 413 516 624 723
| oar 125 243 331 423 532 627 731
032 151 244 343 431 546 631 732
043 132 343 346 432 565 632 734
D47 134 23] 351 445 634 743
ﬁ_ 051 143 241 364 [ 464 862 754
T (154 152 263 : 365 | a6 b64
J_ (165 153 265 f 37] 166
i a7 156 271
” 072 162
u 073 163
| 074 172
3 174
I Turn .I}rr code is 200 ms af 134 Hr |
— ————— e

DS employs a fixed acx) digit 4 a5 the fip digit, followed bv three oc

i table, Cods wWiords are

Synchromsation code), foligweg Ly

Per word.

=5 bils long strings: 12

Bits of octaj cods
11 Witz of CRC, Each bit 7.5

tal digits showr
{9 bits addresz, 3 pir
OS5, Just aver [70 mg
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APFENDIX 13: CTCSS froquencies

— - = . _ *%—_—
Cail sign Fn:q'uenc:,.' (Hz)
E:"?- 2 w2z
XA 7.5 ¥
wife  EA 4.4
i XB 770
| YZ £2.5
TA 85.4
TH gE.5
f £Z 91.5
LA o4 B y
1 T a7 .4
Iz 10014
14 1G3.5 i
| 1B Ln7.z
[ c 110.5
24 1048
| 2E 115.5
3L 123.0
34 127.3
B 1378+
47 136.5
44 141,35
4B 1452
5Z 151.4
34 1267
SB 1522
o oYl 167.9
BA 1728
6] 4] 1709
i Tz THG.Z
TA 192, B
M] 203,35
| WiZ 2107
. P 2131
r < 2237
M5 2336
o 4 2413 -
p T 230,32
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APPENDIX F: DTMF frequencics

[ —e—— o - = - —
TOUCH TONE (D'IMF) FREQUENCIES
|
1 s e 770 H
! ' —ou SPfup. Fow Soneg
K | # I— 5 252
F | [ 1
] - I
* u A 941
I |_'_|
| | |
3 12449 1536 1477
Aigh Group, Saloxe Tane:s !
e it Fane ZwEed Ao
,-":EE‘-:T-"IW::.. f!(:-'l‘.'-'_?r :." P O o £ .l'llr .-"ll';'f|I -:-:.i\lf:- I_I:--"II
P T R o PO s e
r_."-:'_.""_Tf Wt ',l_ .l'_l‘:._ Qq'{-‘l-:r _I,-",f:.l .'-\_3 ~r ?
Ak REF S B
T
: e orge . § R0 | arfsesrd ]
o ciepe: S L6 60 LG ees 0 TTEerted
st L 7y et § s
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