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ABSTRACT

The trunked radio system is widely used for group communication and personal
communication. The personal communication uses as intercom and mobile telephone subscriber.
It can exchange of information between end users with independent of time, location. The calling
from telephone subscriber to subscriber of trunked radio is disadvantage. It cannot transfer and
call forward to the subscriber of trunked radio according to the controlling system of connection
between the telephone system and base station of trunked radio have not been designed for this
purpose. This thesis describes the design and construction of one numbering (number of trunked
radio same as fixed line phone), transferring and calling forward circuit, which increases
efficiency of trunked system. This worked also emphasizes on using the components that is easily
to find in the local market and also low price. This technique leads to develop the industrial

electronic of Thailand.
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Mobile turns on radio. ¢
Scans for control channel

f

1..TX.BDW Continuously
3600 BAUD

\

Contains (A} sync frame for Mobiles

{B):SYST. ID. control chabbel
(8 sac intervals)

“ISW! (CHAN. Request) 3600 BAUD (2161 m5) 78 Bits

3. PTT generates ISW. "t 1 sAS 2T 4. 1SW REC'D Decoded by
ﬁfﬁ:‘mur BESUBR/NG AN Cscosw IRB with RSC (Watch
¥ Squelch and Decode Lites)
-Sent to CSC to be
e verified
4. Requestion Unti is ID) and 3600 BAUD. 84 Bits (23/ms) (27 Bitsiinfa ]| Sent on Canrol : g:;:)to SC fTPLE to

ableto TX on the asgn. %
frequency

=

Contais. Voice ChaniiD., FET 1D::Subflt 1D Mnit
Also:an Lodale 10 ather units

- Sentta TIB and than
control channel

<1

5. Sends OSW and HSHS

i 3600 BAUD: 21 Bits Frame (6 ms)(11 Bifs for Flt and Subiit) 44 (Enables Mobile
Bit and’Frame §YNC'D to "OSW" vigHERoica Transmitter)
Channel
Acknowledge Tone 1800 Hz (80 ms) 8. Receives ACK tone and
(Telis CSC it's switched) stops sending HSHS
LSHS" Voice
10. RCVR. is unmuted. Mobik i Ehmnnnl
C is uTxu B‘th (ﬁl e £ 150 BAUD. (21 Bits) 9. TSC sends LSHS
San oW WL D, Contains FLT 1D, Subflt ID
unit(s)
"Connect Tane" 105,88 Hz (Other) SRR Pe"’:“ tunes sent

11 (Like PL) (Siptiongl)

13. Mobile makes last "Disconnect Tone" 163 64 Hz (200 ms) 14. Disconnect tone
transmission and detected and MSG. "TOT"
disconnect tone sent started

16. RASIO mutes and returns 300 BAUD. (125 ms) I “Disconnect word” 15. After TOT times out the

+

ot control channel

¥

o

disconnect word is sent.

- ar o A = a = o s
Ui 2.4 pamavupeumsnamazmsdadyana lussuuingmmzneytia lniiu



12

szuuAngmwiziiy duimudnuasmsihauasmsiangudmiudldnuuds
" = o ar o ° o e‘: o n,: = “y
ansania g 2 wiia Ao lniiunaz Iniy dmsvduaoumsianuvemgesriatiszadie
as - N - G @ =
NuINNNANUUANAAUIANTBY R33N 2.4 uaz 2.5
i W "
iiansanTUABUMIINNUYBITzUYINgmMzAYie ImiTunaz Iniy  9ngili
=] ' q‘; ° o oo Aﬂy a: ' = L4
2.4 uaz 2.5 udnzmu ldnduaoumsinuuesstia Iniiutivziiduaouuinnastia lniy
' n’.: & daA " e o ot o o a A = 1 A
oy 1 Yuney Fanaemsdadyanulevatlausuada HSHS) TininTesinggnireiiensa
A v g ¥ A a ' o = o = ' & '
apvinideganlugunandeldinieadinggniivliuanud ldnnudvesseusoude
" ' ¥ ' ’ ' '
dyapuninegmaldauiunldnasu TG euieondmieds Wenlasuanud lSeuieu
ud IWesdyanauen Tuaas luenliniiudau
= d o ] g W o 1 6‘/’ ' o o ' o
nnmsms i lanswrhvuaoudannanuiiultinnuswiluaenishiauves
¥ » W
szuuIngmwiziy  sanddadinalinisiinuvesszuuinan kit ldvesns wnniu
wonnniuluszuningamznerie lnvinn laiinaansdedannaluduasuiioonl &
1 A d s ' o y
walvrsna lumsidinszuuns suenme almmaavmen nunszUv oo
Vg W 3 = ' a S = o o
avearlFanuldinE sz aingmmiziesia Tniiu

o o o

: =t L= o ;
MaumInaenngln 2.4 ¥510asiBuAfil

~ ~ T = o o -~ o o =
dunpui 1 nenrthininsyasunialanneu Insaned (CSC) sz liyansuaiin

o 1 4 =d 1y | da i
w3 lainouTnsaed (FSC) @i adna nuiansaaanniia. (BDW). a1 hlidnggniie
d'( 9 ot o o o ¥ =Y ] @ J =1 A L Y ' 1
ey dynpadeing ludgsennainggaionuamilutiiusaz ven Hanggniens
' < v oo ' 1 . oy d L3 q‘: '
agluszuule laodadngpn BDW lilodwaoiissndnimaimia 3,600 veia wiounsda

ar P v ¥
danauiiousnmnomuusszuyuns i dae

o

¥ ' ' ' ¥
dunoun 2 WeInggninuilnmioindd MinwziantaumyeaduaiunIugulae

o o a

'
e o

Inganiivvzgn Tlsunsuanunuosresdyapamimhid usesdyaiuniugy 135 ey

“

=8h.

' i £ +
Poudl  AUNANIAG03INYNUITADIAUMIFIIT YA IUAIUAIIIINI IZ AN HIFONAD

shg

k-

v ¥ i g
fynnunuaune 4 senivezdunlasuiuihnunions 24 ¥ Tuavyudounull



13
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=

2. Mobile turns on radio.¢
Scans for control channel

~

Contains (A) sync frame for Mobiles 1. TX BDW Continuously

3600 BAUD

(B) SYST. ID. control chabbel
(3 sec intervals)

"ISW" (CHAN. Request) 3600 BAUD (21.61 mS) 78 Bits
3. PTT generates ISW { i oo { il N

4. ISW REC'D Decoded by
Contais: FLT ID. SUBFLT ID. unit i IRB with RSC (Watch
10 et QUE. by CSC Squelch and Decode Lites)
- Sent to CSC to be
OSW" verified
6. Requestion unti is ID. and 3600 BAUD. 84 Bits (23 ms) (27 Bits Info.) sc:n":":ﬂ:%:::gl 5 g:z:)m 196Uk

ableto TX on the asgn. ™ ¢ ey e Chan ID. FLT ID. Subfit 1D, Unit

- Sent to TIB and than
frequency Also an tipdate to other units

control channel

N

5. Sends OSW and HSHS
(Enables Mabile
Transmitter)

"LSHS" Voice
8. RCVR. is unmuted. Mobile 150 (21 Bit Ohaaanl
L o PRAR BTA) 7. TSG.sends LSHS
can now yith ather Contains FLT_ 10, Subfit ID.
unit(s).
"Connect Tone" 105.88 Hz (Othery
9. - 10. Talk permit tones sent

{Like PL)

{Optional)

11. Mobile makes: last "Disconnect Tone" 163,64 He (200 ms) 12. Disconnect tone
transmission anpd detected and MSG. "TOT"
disconnect tone sent. started

16. RASIO mutes and returns % 300 BAUD. (125 ms) | “Disconnect word" 13. After TOT times out the
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NARHIN N

Tdsunsumsniau

PORT_A EQU  9000H
PORT_B EQU 9001H
PORT C EQU 9002H
PORT_CON EQU 9003H

COMM_LCD EQU OFAOOH
BUSY LCD EQU O0FAO1IH
WR_LCD EQU O0FA0ZH
RD LED EQU 0FAO3H

SOUND _ADD1  EQU- 0A000H
SOUND ADD2 EQU 0B000H
SOUND_ADD3 EQU 0€000H

DTMF EQU__ Pl

DO DTMF . EQU /! P10
DI_DTMF  “EQU . Pl
D2 DTMF __EQU - Pi2
D3 DTMF~  EQU PI3
CS DTME, [ EQU P14

DATA TO LCD| EQU  IFH
NUM_TRUNKI EQU  20H
NUM _TRUNK2- EQU _21H
NUM TRUNK3 .~ EQU, “22H
NUM_TRUNK4, EQU w23H

ORG 0000H

START: MOV, . SP_#80H
MOV  A#80H
MOV  DPTR,#PORT.CON
MOVX @DPTR.A

INIT LCD: CALL FUNC_L€D
CALL ENT_MODE_LCD
CALL ON_LCD
CALL OFF CURSOR
CALL CLEAR LCD

CALL LINE1_LCD
MOV DPTR.#DATAI
CALL WRITE_I6CHAR
CALL LINE2 LCD
MOV  DPTR#DATA2
CALL WRITE 16CHAR
CALL LINE3 LCD
MOV  DPTR.#DATA3
CALL WRITE_16CHAR
CALL LINE4 LCD
MOV  DPTR.#DATA4
CALL WRITE 16CHAR
MAIN:



MOV  DPTR,#PORT B
MOVX A@DPTR

JB  ACC.7,MAIN

MOV DPTR,#SOUND ADDI
MOV  A#05H

MOVX @DPTR,A

CALL PLAY SOUND

MOV  A,DTMF
CINE A#0H, DDTMF1
MOV  DPTR#SOUND_ADDI
MOV A #I5H
MOVX @DPTR,A
CALL PLAY_SOUND
IMP CALL_BACK
_DDTMFI:
MOV  DPTR.#SOUND-ADD1
MOV A #25H
MOVX @DPTR,A
JIMP  REC_NUMBER

CALL_BACK:
CALL/ LINELLCD
MOV, | DPTR #DATA9
CALL  WRITE16CHAR
CALL| LINE2 LCD
MOV DPTREDATAID
CALL WRITE 16CHAR
CALL LINE3 LCD
MOV = DPTRZDATAII
CALL = WRITE  16CHAR
CALL 'LINE4 LE€D
MOV ' DPTR#DATA12
CALL "WRITE_16CHAR

MOV  DPTR,#PORT.B
MOVX A @DPTR
ANL  A#110000008
CINE  A.#01000000B, DEC-BUSY |
MOV A#00001000B
MOV DPTR,#PORT B
MOVX @DPTR,A
IMP  MAIN
_DEC BUSYI:
CINE A #11000000B, DEC BUSY2
MOV  A.DTMF
JMP  REC_NUMBER
_DEC BUSY2:
JMP  MAIN

SRR ERE R Number recive HERRERRHRIHITHEHEBHE I B H U

REC NUMBER:

CALL LINEl LCD
MOV  DPTR#DATAS
CALL WRITE_I6CHAR



CALL
MOV
CALL
CALL
MOV
CALL
CALL
MOV
CALL
CALL
MOV

_L_RDTMF:
CINE
MOV
IMP

_NUMDTMFI:
CINE
MOV
IMP

 NUMDTMEF2:
CINE
MOV
IMP

_NUMDTMF3:
CINE
MOV
_NUMDTMF4:
DINZ

_LCHK_DTMF;
MOV
MOVX
ANL
CINE
MOV
MOV
MOVX
IMP

_DEC_BUSY3:
CINE
MOV
MOV
MOVX
CALL

MOV
CALL
MOV
CALL
MOV
CALL
MOV
CALL

MOV

LINE2_LCD
DPTR,#DATA6
WRITE_16CHAR
LINE3_LCD
DPTR,#DATA7
WRITE_16CHAR
LINE4 LCD
DPTR,#DATAS
WRITE_16CHAR
DELAY 500mS
RO,#04H

MOV  ARD

A#04H, NUMDTMF1
NUM_TRUNKI1,DTMF

_NUMDTMF4

A#03H, NUMDTMF2
NUM_TRUNK2,DTMF
_NUMDTMF4

A#02H, NUMDTMF3
NUM TRUNK3,DTME
NUMDTMF4

A#01H, NUMDTMF4
NUM TRUNK4,DTMF

RO, L. RDTMF

DPTR ¥PORT B
A, @DPTR
A#11000000B
A #01000000B, DEC_BUSY3
A #000010008
DPTR.#PORT B
@DPTR,A
MAIN

A.#11000000B, DEC BUSY4
DPTR.#SOUND_ADD2
AHOSH

@DPTR,A
PLAY SOUND

DTMF.NUM_TRUNKI
DELAY_500mS
DTMF.NUM_ TRUNK2
DELAY _500mS
DTMF.NUM_TRUNK3
DELAY 500mS
DTMF,NUM_TRUNK4
DELAY 500mS

DPTRAPORT B
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MOVX A,@DPTR
ANL A #11000000B
CINE A.#01000000B, DEC_BUSY5
MOV A, #00001000B
MOV DPTR#PORT B
MOVX @DPTR,A
IMP  MAIN
_DEC BUSYS:

MOV DPTR#SOUND ADD2
MOV A #25H

MOVX @DPTR,A

CALL PLAY_SOUND

IMP  LCHK_DTMF
_DEC_BUSY4:

JMP  MAIN

HURBBSHHSIIEY  LCD FOuntine Bt TS U B

i

LINEI_LCD: PUSH DPH
PUSH /DPL
MOV | DATA-TO _LCD#00H
CALL ' SET_DDRAM_LCD
POP.  DPL
POP = DPH
RET

LINE2 LCD: = PUSH ‘DPH
PUSH DPL
MOV DATA TO/LCD.Z40H
CALL' SET DDRAM LGD
POP | DPL
POP DPH
RET

LINE3 LCD: PUSH “BPH
PUSH DPL
MOV  DATA TO 1E€D.#10H
CALL SET DDRAM LEP
POP DPL
POP DPH
RET

LINE4 LCD: PUSH DPH
PUSH DPL
MOV DATA TO LCD.#50H
CALL SET DDRAM LCD

POP DPL
POP ' DEH
RET

WRITE 16CHAR: PUSH DPH
PUSH -BPL
MOV  RO#15D

MOV A #00H

MOVC A.@A+DPTR
_LI6CHAR: CALL WRITE CHAR

INC  DPTR

MOV | A#OOH



MOVC A,@A+DPTR
DINZ RO, LI6CHAR

PGP "DPRL
POP - DPH
RET

WRITE_CHAR: PUSH DPH
PUSH DPL
MOV DPTRAWR_LCD
CALL OUT TO LCD

POP DPL
POP DPH
RET

CLEAR LCD: PUSH DPH
PUSH DPL
MOV DPTR#COMM LCD
MOV  A#01H ; CLEAR DISPLAY
CALL OUT TO.LCD
POP DPL
POP DPH
RET

CUR_HOME LCDy PUSH 'DPH
POP. ' DPL
MOV DPTR#COMM LCD
MOV A#02H - :RETUNE CURSOR TO HOME
CALL OUT.TO_LCD
POP  DPL
POP  DPH
RET

ENT MODE LCD: PUSH DPH
PUSH DPL
MOV  DPTR#COMM LCD
MOV  A#06H. VENTRY MODESET
CALL OUT TQ LCD
POP DPL
POP DPH
RET

OFF LCD:  PUSH DPH
PUSH DPL
MOV  DPTR#COMM LCD
MOV A #0BH
CALL OUT _TO LCD
POP  DPL
POP  DPH
RET

ON LCD:  PUSH DPH
PUSH DPL
MOV  DPTR#COMM LCD
MOV  A#0FH
CALL OUT TO LCD
POP  DPL
POP  DPH
RET



OFF_CURSOR: PUSH DPH

PUSH DPL

MOV  DPTR#COMM _LCD
MOV  A#0CH

CALL OUT_TO_LCD

POP DPL

POP DPH

RET

FUNC_LCD: PUSH DPH

PUSH DPL
MOV  DPTR#COMM LCD
MOV A #38H
CALL OUT_TO LCD
POP  DPL
POP  DPH
RET
SET_CGRAM LCD:
PUSH DPH
PUSH DPL

MOV /DPTR#COMM. LCD
MOV | A #TEH

ANL | /A,DATA TO.1LCP
CALL QUT TO LCD

POPj §DE
POFY § DP§I
RET

SET_DDRAM_LCD:

PUSH ' DPH

POP \ BPE

MOV ' DPTRA#COMM LCD
MOV  A#80H

ORL ADATA’TO LED
CALL OUT TO LCD
PUSH DPL

POP  DPL

RET

OUT TO LCD:
CALL WAIT
MOVX @DPTR.A
RET

WAIT: PUSH DPH
PUSH DPL
PUSH ACC
MOV  DPTR#BUSY LCD
LOOP WAIT: MOVX A,@DPTR
JB  ACC.7LOOP WAIT

POP-  ACC
PO P
POP - DPH
RET

DATAL: DB " TRUNKED SYSTEM."
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DATA2:
DATA3:
DATA4:
DATAS:
DATAG:
DATAT:
DATAR:
DATA9:

DB " Passward (ENT) "

DB "ok ok ok ok "
DB " "

DB " Ext.Number
DB " 1490 b

DB " Trunked Number "

DB " 700471 i

"

DB " Ext, Trunked"

DATAI0: DB " 1490=700471 "
DATALL: DB " 1491 =700472 "
DATAI12: DB " 1492=700473 "

HHHRBHHRREEE Sound rountine HHHEE R S

START SOUND:

MOV DPTR,#PORT~B
MOVX A,@DPTR

CLR ACC6

MOVX @DPTR,A
CALL BELAY 500mS
SETB #ACC.6 (ACE
MOVX / @DPTRIA

SETB ACC.3 REC
SETB ACC.4 STR
CLR | AGCH Stop
MOVX “@DPTR,A
RET

STOP_SOUND:

MOV DPTR#PORT-B
MOVX A@DPTR
CLR ACCH

MOVX @DPTRA

SETB  ACC.6 ;8]
CLR: ~ACC.S :REC
CLR ACCA4 :STR
SETB ACC.T :Stop

MOVX @DPTR,A

PLAY_SOUND:

MOV  DPTR#PORT B
MOVX A @DPTR
CLR ACC6

MOVX @DPTR,A

SETB . ACCSH ;ACL
CLE ~ -ACCH :REC
SETB ACC4 SR

CLR  ACCT :Stop

3
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MOVX @DPTR,A

RET

;############# Delay rountine ######HHHHHERHHERH R HE RS HERHERR R TR

DELAY 500mS:

_500mS2:
~500mS1:

PUSH
PUSH
PUSH
MOV

DINZ
DINZ
DINZ
POP
POP
POP
RET

05H
06H
07H
R5.#0FAH

MOV  R6.#0DEH
MOV  R7#03H

R7.$
R6, 500mS]
RS, 500mS2
07H
06H
05H

DELAY_250mS:

250mS2:

_250mS1:

PUSH
PUSH
PUSH
MOV

DINZ
DINZ
DINZ
POP
POP
POP
RET

O5H
06H
07H
R5.#07DH

MOV R6.#0DEH
MOV R7.#03H

R7.$
R6._250mSd
RS, 250mS2

07TH

06H

05H

~50mS:

PUSH
PUSH
MOV

MOV

DINZ
DINZ
POP
POP
RET

END

06H
07H
R6.#64H

R7.%

R6, 50mS
07H
DoH

R7.#0FAH
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