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; Program SMS Antrian

#INCLUDE
DISP_SELECTI
DISP_SELECT2
DISP_SELECT3
DATADISPLAY
DATAPRINTER
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STSMS .BLOCK 1 ;ADA ATAU TIDAK
STDATA .BLOCK 1 ;BENAR ATAU TIDAK
STMEM .BLOCK 1
STLENGTH .BLOCK 1
NUMCS .BLOCK 1
NUMPT .BLOCK 1
BUFNOMOR .BLOCK 20
BUFPRINT .BLOCK 3
.ORG $0
LIMP MULAI
.ORG §100
MULAL: MOV  SP#$20

MOV  PSW.,#$00

LCALL DELAYIDETIK
SETB STROBEPRINTER
CLR KONTROLPRINTER
CLR DISP SELECTI

CLR DISP_SELECT2

CLR DISP_SELECT3
MOV BUFSEGI1,#$C0
MOV  BUFSEG2,#3$3F
MOV  BUFSEG3,#$C0
MOV  NUMCS,#00

MOV  NUMPT,#00

MOV  STSMS#0

MOV  STMEM,#0

MOV  STDATA#'S'

CLR LEDMERAH

SETB LEDHIJAU

LCALL INITSERIALHP
LCALL TAMPILKEDISPLAY
LCALL DELAYIDETIK
MOV  DPTR#TESMODEM
LCALL PROC KIRIMDATA

BACALAGII: LCALL READCHR
CINE A#$'0',BACALAGI1
BACALAGI2: LCALL READCHR

CINE A#$'K',BACALAGI2

MOV DPTR,#HAPUSSMSI1
LCALL PROC KIRIMDATA
CLR LEDHIJAU

LCALL DELAYIDETIK
MOV DPTR#HAPUSSMS?2
LCALL PROC KIRIMDATA



LOOP:

CEKSAKLARZ2:

PEMBACAANSMSI:

ADAL:

CEKBTPI:

CEKSALAHI:

PASS:

SETB LEDHIJAU

LCALL DELAYIDETIK
MOV  DPTR#HAPUSSMS3
LCALL PROC KIRIMDATA
CLR LEDHIJAU

LCALL DELAYIDETIK
SETB LEDHIJAU

LCALL DELAYIDETIK
CLR LEDHIJAU

LCALL DELAYIDETIK
SETB LEDHIJAU

SETB LEDMERAH

MOV  SP.#$20

JB  SAKLARI,CEKSAKLAR?2
LCALL DELAYS500M

JB  SAKLARI,CEKSAKLAR?2
LCALL TAMBAHCS

LCALL CETAKKARCIS

JB SAKLAR2,PEMBACAANSMSI
LCALL DELAY500M

JB  SAKLAR2,PEMBACAANSMSI
LCALL TAMBAHPT

LCALL CETAKKARCIS

MOV  DPTR,#BACASMSI
LCALL PROC KIRIMDATA
LCALL PEMBACAANSMS
MOV  A,STSMS

CINE A#$0,ADA1

LIMP PASS

MOV A, STDATA

MOV  STMEM,#1

CINE A#A',CEKBTP1
LCALL TAMBAHCS

LCALL PROSESKIRIMSMSI
LIMP PASS

CINE A#B',CEKSALAHI
LCALL TAMBAHPT

LCALL PROSESKIRIMSMSI
LIMP PASS

MOV DPTR,#HAPUSSMSI1
LCALL PROC KIRIMDATA
LCALL DELAYIDETIK
LCALL DELAYIDETIK

LJMP LOOP



PROSESKIRIMSMS1:
LCALL PROSESPENYATUAN

MOV  A,STMEM

CINE A#1,CEKMEM?2
MOV DPTR#HAPUSSMSI1
LCALL PROC KIRIMDATA

LCALL LEDMERAHKEDIP
LCALL LEDMERAHKEDIP
LCALL LEDMERAHKEDIP

CEKMEM2:

LCALL DELAYIDETIK
LCALL DELAYIDETIK
RET

PROSESPENYATUAN:

MOV  DPTR,#ADRKIRIM
MOV  A#0'
MOVX @DPTR,A
INC DPTR
MOV  A#0'
MOVX @DPTR,A
INC DPTR
MOV  A#1'
MOVX @DPTR,A
INC DPTR
MOV A#1'
MOVX @DPTR,A
INC DPTR
MOV A#0'
MOVX @DPTR,A
INC DPTR
MOV A#0'
MOVX @DPTR,A
INC DPTR

MOV  RO,#BUFNOMOR
PENGISIANNOMOR:

MOV  A,@RO

CINE A #$FF,ISIKEBUFKIRIM

SJMP ISISELESAI
ISIKEBUFKIRIM: MOVX @DPTR,A

INC RO

INC DPTR

LIMP PENGISIANNOMOR



ISISELESAL

ISIBUFKIRIM:

CEKLD:

CEKKRM:

MOV A #0'
MOVX @DPTR,A
INC DPTR
MOV  A#0'
MOVX @DPTR,A
INC DPTR
MOV A #0'
MOVX @DPTR,A
INC DPTR
MOV A #0'
MOVX @DPTR,A
INC DPTR
MOV A#A'
MOVX @DPTR,A
INC DPTR
MOV A#A'
MOVX @DPTR,A
INC DPTR
MOV  A#0'
MOVX @DPTR,A
INC DPTR
MOV  A#3'
MOVX @DPTR,A
INC DPTR

MOV  RO#BUFKIRIM
MOV R2#6

MOV  A,@RO

MOVX @DPTR,A

INC DPTR

INC RO

DINZ R2,ISIBUFKIRIM

MOV A #S0D END OF DATA KIRIM
MOVX @DPTR,A

MOV  A,STLENGTH
CINE A#C,CEKLD
MOV DPTR#CSMSI1
SIMP CEKKRM

MOV  DPTR#CSMS2

LCALL PROC KIRIMDATA
LCALL DELAYIDETIK



COBATAMPIL:
MOV DPTR#ADRKIRIM
MOV  R2.#16
COBATAMPILI:
MOVX A,@DPTR
CINE A #$0D,TAMPILI
MOV  A#26
LCALL SENDCHR
LCALL DELAYIDETIK
LCALL DELAYIDETIK
LCALL DELAYIDETIK
RET

TAMPILI: LCALL SENDCHR
INC DPTR
DINZ R2,COBATAMPILI1
LIMP COBATAMPILI1

RET

LEDMERAHKEDIP: CLR LEDMERAH
LCALL DELAY500M
SETB LEDMERAH
LCALL DELAY500M
RET

; RUTIN PROSES SMS MASUK

PEMBACAANSMS:
BACASTATO: LCALL READCHR
CINE A #$0A,BACASTATO

MOV DPTR,#ADRSTATUS
BACASTATI: LCALL READCHR

MOVX @DPTR,A

INC DPTR

CINE A#$0A,BACASTATI

MOV DPTR,#ADRDATA
BACASTAT2: LCALL READCHR

MOVX @DPTR,A

INC DPTR

CINE A #$0A,BACASTAT2

MOV  DPTR,#ADRSTATUS
CEKSTATUS:
MOVX A,@DPTR



INC DPTR
CINE A#$0D,CEKSTATUS
DEC DPL
DEC DPL
MOVX A,@DPTR
CINE A#0,ADADATA
MOV  A#N'
LCALL LEDKEDIP
MOV  STSMS.#0
RET

ADADATA: MOV  STSMS,#1

MOV DPTR,#ADRDATA
INC DPTR

MOVX A,@DPTR

ANL A #$OF

MOV BUFSMSC,A

ADD  A,BUFSMSC

MOV DPTR,#ADRDATA

INC DPTR

INC DPTR

MOV R2,A
TAMPILSMSC:

MOVX A,@DPTR

INC DPTR

DINZ R2,TAMPILSMSC

INC DPTR

INC DPTR

INC DPTR

MOVX A,@DPTR

MOV STLENGTH,A

LCALL ASCIITOHEX

ANL A #$0F

ADD A #$04

MOV R2,A
‘PENGAMBILAN NO TELP

DEC DPL

MOV  RO,#BUFNOMOR
TAMPILNOMOR:

MOVX A,@DPTR

MOV ~ @R0,A

INC DPTR

INC RO

DINZ R2,TAMPILNOMOR

MOV  @RO,#S$FF

MOV R2#18



KEPOSISIDATA: INC DPTR
DINZ R2,KEPOSISIDATA

MOV  RO#DATASMS

MOV  R2.#6
TAMPILDATASMS: MOVX A,@DPTR

MOV  @RO,A

INC DPTR

INC RO

DINZ R2,TAMPILDATASMS

LCALL PROSESBANDING UNTUK MENGETAHUI DATA
LCALL DELAYI1DETIK
RET

9

PROSESBANDING:

BANDINGDATAL:
MOV DPTR,#DATASMSBI
MOV  RO#DATASMS
MOV  R2.#6

BANDING!:
CLR A
MOVC A,@A+DPTR
MOV B,A
MOV  A,@RO
CINE A,B.BANDINGDATA2
INC DPTR
INC RO
DINZ R2,BANDINGI
MOV  STDATA#A'
RET

BANDINGDATAZ2:

MOV DPTR#DATASMSB2
MOV  RO#DATASMS
MOV  R2,#6

BANDING2:
CLR A
MOVC A,@A+DPTR
MOV B.A
MOV  A,@RO
CINE A,B.BANDINGDATA3
INC DPTR
INC RO
DINZ R2,BANDING2
MOV STDATA#B'
RET



BANDINGDATA3:
MOV  DPTR#DATASMSB3
MOV  RO#DATASMS
MOV  R2,#6

BANDING3:
CLR A
MOVC A, @A+DPTR
MOV B,A
MOV  A,@RO
CINE A,B,BANDINGDATA4
INC DPTR
INC RO
DINZ R2,BANDING3
MOV  STDATA#A'
RET

BANDINGDATAA4:
MOV DPTR#DATASMSB4
MOV  RO#DATASMS
MOV  R2,#6
BANDING4:
CLR A
MOVC A,@A+DPTR
MOV B.A
MOV  A,@RO
CINE A,B.BANDINGDATASALAH
INC DPTR
INC RO
DINZ R2,BANDING4
MOV  STDATA#B'
RET

BANDINGDATASALAH:
MOV  STDATA#S'
RET

LEDKEDIP: CLR LEDHIJAU
LCALL DELAYS500M
SETB LEDHIJAU
RET

TAMBAHCS:
MOV  ANUMCS
ADD A #$01
DA A
MOV NUMCS,A

MOV A NUMCS
ANL A #$OF



TAMBAHPT:

LCALL CONV7SEG
MOV  BUFSEGIA
LCALL TAMPILKEDISPLAY

MOV A NUMCS

SWAP A

ANL A #$OF

ADD  A#$30

MOV  BUFPRINT,A
MOV  ANUMCS

ANL A #$0F

ADD A #$30

MOV  BUFPRINT+1,A
MOV  BUFPRINT+2,#A'

MOV  ANUMCS
SWAP A

ANL A #$OF
ADD A #$30
MOV  BUFISI1,A

MOV  ANUMCS

ANL A #$O0F

ADD A #$30

MOV  BUFISI2,A

MOV  BUFISI3,#A'
LCALL KONVERSIKEPDU
LCALL ISIKEMBALI

RET

MOV A NUMPT
ADD A #$01

DA A

MOV NUMPT,A

MOV A NUMPT

ANL A #$0F

LCALL CONV7SEG

MOV BUFSEG3,A

LCALL TAMPILKEDISPLAY

MOV A NUMPT
SWAP A

ANL A #$OF

ADD A #$30

MOV  BUFPRINT,A
MOV A NUMPT
ANL A #$OF



ISIKEMBALI:

ISIKEBUFFKIRIM:

ADD A #$30
MOV  BUFPRINT+1,A
MOV  BUFPRINT+2#B'

MOV  ANUMPT
SWAP A

ANL  A#$O0F
ADD A #$30
MOV  BUFISILA

MOV A NUMPT

ANL A #$OF

ADD  A#$30

MOV  BUFISI2,A

MOV  BUFISI3,#B'
LCALL KONVERSIKEPDU
LCALL ISIKEMBALI

RET

MOV RO #BUFPDUI
MOV RI1#BUFKIRIM

MOV R2#8

MOV  A,@R0

SWAP A

ANL  A#SO0F

LCALL KONVERSIKEASCII
MOV  @RI,A

INC RI

MOV  A,@R0

ANL A #SOF

LCALL KONVERSIKEASCII
MOV  @RI,A

INC RO

INC RI

DIJNZ R2,ISIKEBUFFKIRIM
RET



;ROUTINE KONVERSI KE PDU

KONVERSIKEPDU:
DATAKE]:

DATAKE?2:

DATAKES3:

DATAKE4:

DATAKES:

MOV  A,BUFISI1

MOV  R3,#0

LCALL GESERKANAN
MOV BUFPDULA

MOV  A,BUFISI2
MOV  R4.#7
LCALL GESERKIRI
ORL A,BUFPDUI1
MOV BUFPDULA

MOV  A,BUFISI2
MOV  R3.#1

LCALL GESERKANAN
MOV BUFPDU2,A

MOV  A,BUFISI3
MOV  R4.#6
LCALL GESERKIRI
ORL A,BUFPDU2
MOV BUFPDU2,A

MOV  A,BUFISI3

MOV  R3#2

LCALL GESERKANAN
MOV  BUFPDU3A

MOV  A,BUFISI4
MOV  R4#5
LCALL GESERKIRI
ORL A,BUFPDU3
MOV  BUFPDU3,A

MOV  A,BUFISI4
MOV R3#3

LCALL GESERKANAN
MOV BUFPDU4,A

MOV  A,BUFISIS
MOV  R4.#4
LCALL GESERKIRI
ORL A,BUFPDU4
MOV BUFPDU4,A

MOV  A,BUFISI5
MOV  R3.#4



LCALL GESERKANAN
MOV  BUFPDUS,A

MOV  A,BUFISI6
MOV  R4,#3
LCALL GESERKIRI
ORL A,BUFPDUS5
MOV BUFPDUS,A

DATAKES: MOV  A,BUFISI6
MOV  R3#5
LCALL GESERKANAN
MOV BUFPDUG6,A
MOV  A,BUFISI7
MOV  R4#2
LCALL GESERKIRI
ORL A,BUFPDU6
MOV BUFPDU6,A

DATAKETY: MOV  A,BUFISI7
MOV R3.#6
LCALL GESERKANAN
MOV BUFPDU7,A

MOV  A,BUFISI8
MOV  R4#1
LCALL GESERKIRI
ORL A,BUFPDU7
MOV BUFPDU7,A

DATAKES: MOV  A,BUFISI8
MOV  R3#7
LCALL GESERKANAN
MOV  BUFPDUSA
MOV  A,BUFISI9
MOV  R4.#0
LCALL GESERKIRI
ORL A,BUFPDUS8
MOV BUFPDUS,A

RET
GESERKIRI:
CINE R4,#0,GESERKIRI1
RET
GESERKIRII:
CLR C
RLC A

DINZ R4,GESERKIRI
RET



GESERKANAN:
CINE R3,#0,GESERKANANI
RET

GESERKANANI:
CLR C
RRC A
DINZ R3,GESERKANAN
RET

KONVERSIKEASCII:

ASCIIA: CINE A#$A,ASCIIB
MOV  A#A'
RET

ASCIIB: CINE A #$B,ASCIIC
MOV A#B'
RET

ASCIIC: CINE A #$C,ASCIID
MOV A#C
RET

ASCIID: CINE A #$D,ASCIIE
MOV  A#D'
RET

ASCIIE: CINE A #S$E,ASCIIF
MOV A#E
RET

ASCIIF: CINE A #$F,ASCIIANGKA
MOV  A#F
RET

ASCIIANGKA: ADD A#$30
RET

ISI:

MOV DPTR#DATATEXT

MOV  RO#BUFISI1
ISIKAN

CLR A

MOVC A, @A+DPTR

JZ  SELESAIISI

MOV  @RO0,A

INC DPTR

INC RO

LIMP ISIKAN
SELESAIISI: RET

ASCIHTOHEX:

TOASCIIA: CINE A#A" TOASCIIB
MOV  A#$0A
RET



TOASCIIB: CINE A #B',TOASCIIC
MOV A #$0C
RET

TOASCIIC: CINE A #C' . TOASCIID
MOV  A#$0C
RET

TOASCIID: CINE A #D',TOASCIIE
MOV  A#SOE
RET

TOASCIIE: CINE A#E,TOASCIIF
MOV  A#SOE
RET

TOASCIIF: CINE A#TF ,TOASCII
MOV  A#$OF
RET

TOASCII: ANL A #$0F
RET

TAMPILKEDISPLAY:
MOV DATADISPLAY,BUFSEGI
SETB DISP SELECTI
NOP
NOP
NOP
NOP
NOP
CLR DISP_SELECTI1
NOP
NOP
NOP
NOP
NOP
MOV DATADISPLAY #$3F
SETB DISP SELECT?2
NOP
NOP
NOP
NOP
NOP
CLR DISP_SELECT2
NOP
NOP
NOP
NOP
NOP
MOV DATADISPLAY,BUFSEG3
SETB DISP SELECT3
NOP
NOP
NOP



CETAKKARCIS:

PRINTING:

PRINTINGI:

NOP
NOP
CLR DISP_SELECT3
NOP
NOP
NOP
NOP
NOP
RET

MOV DPTR#DATAPRINTI1
LCALL PRINTING

MOV  DPTR#DATAPRINT2
LCALL PRINTING

MOV DPTR#DATAPRINT3
LCALL PRINTING

MOV  A,BUFPRINT
LCALL KONTROLSTROBE
MOV  A,BUFPRINT+1
LCALL KONTROLSTROBE
MOV  A,BUFPRINT+2
LCALL KONTROLSTROBE
MOV  A#$0A

LCALL KONTROLSTROBE
MOV  A#$0D

LCALL KONTROLSTROBE
MOV DPTR#DATAPRINTI1
LCALL PRINTING

MOV  A#$0A

LCALL KONTROLSTROBE
MOV  A#$0D

LCALL KONTROLSTROBE
MOV  A#$0A

LCALL KONTROLSTROBE
MOV  A#$0D

LCALL KONTROLSTROBE
RET

CLR A
MOVC A,@A+DPTR
CINE A #$FF,PRINTINGI
RET

LCALL KONTROLSTROBE
INC DPTR

LIMP PRINTING



KONTROLSTROBE:
MOV DATAPRINTER,A
NOP
NOP
NOP
SETB KONTROLPRINTER
NOP
NOP
NOP
NOP
NOP
NOP
NOP
NOP
CLR KONTROLPRINTER
NOP
NOP
NOP
NOP
NOP
CLR STROBEPRINTER
LCALL DELAYPRINT
SETB STROBEPRINTER
LCALL DELAYPRINT
NOP
NOP
NOP
NOP
RET

; RUTIN PENGIRIMAN STRING DARI LOOKUP TABLE

PROC_KIRIMDATA:
CLR A
MOVC A,@A+DPTR
CINE A#OFFH,TULISDATA

RET
TULISDATA: LCALL SENDCHR

INC DPTR

LIMP PROC KIRIMDATA
SENDCHR:

CLR TI

MOV SBUF,A
TXLOOP:

JNB TL, TXLOOP
RET



; SUBROUTINE BACA DATA RS232 DARI HANDPHONE DAN

; DISIMPAN DI AKUMULATOR

READCHR:
JNB RLREADCHR  ; TUNGGU KARAKTER
MOV  A,SBUF ; AMBIL KARAKTER
ANL A#S$7F ; MASK OFF BIT KE 8
CLR RI ; CLEAR SERIAL STATUS BIT
RET

; INISTAL KOMUNIKASI SERIAL 19200,8,1,N UNTUK KE HANDPHONE

INITSERIALHP:
MOV TMOD, #$21 ;
MOV TCON, #$41 ;
MOV THI, #$fD ; Set 19200 baud with xtal=11.059mhz
MOV SCON, #$50 ; set serial control reg for 8 bit data
; and mode 1
ORL 87H,#$80
RET

;~---- ROUTINE KONVERSI ANGKA KE DALAM FORMAT 7 SEGMENT ----
CONV7SEG:
MOV DPTR#SEG
LOAD: MOVC A,@A+DPTR
RET
PROC 4XDELAY:
LCALL DELAY
LCALL DELAY
LCALL DELAY
LCALL DELAY

RET
DELAY1DETIK:
DLYI: MOV  RS5,#100
DLY2: MOV  R6,#100
DLY3: MOV  R7,#50
DLY4: DINZ R7,DLY4
DINZ R6,DLY3
DINZ RS5,DLY2
RET
DELAYS500M:
DLY11: MOV  R5#50
DLY21: MOV  R6,#100
DLY31: MOV  R7#50
DLYA41: DINZ R7,DLY41

DINZ R6,DLY31
DINZ R5,DLY21
RET



DELAY:

MOV  R7#$ff
DLDI: MOV  R6#$FF
DLD2: DINZ R6,DLD2

DINZ R7,DLDI

RET
DELAYPRINT: MOV  R6,#$0A

DELAYPRINTI: MOV  R7#$FF
DELAYPRINT2: DINZ R7,DELAYPRINT2
DINZ R6,DELAYPRINTI

RET
DELAYSW:
MOV  R5#02H
DELAYSWO: MOV  R6,#0FFH
DELAYSWI: MOV  R7#0FFH
DELAYSW?2: DINZ R7,DELAYSW2
DINZ R6,DELAYSWI
DINZ RS5,DELAYSWO
RET
TESMODEM: BYTE "AT",$0D,$0A,SFF
BACASMSI: BYTE "AT+CMGR=1",$0D,$0A,$FF
BACASMS?: BYTE "AT+CMGR=2",$0D,$0A,$FF
BACASMSS3: BYTE "AT+CMGR=3",$0D,$0A,$FF
BACASMS4: BYTE "AT+CMGR=4",$0D,$0A,$FF
HAPUSSMST: BYTE "AT+CMGD=1",30D,$0A,$FF
HAPUSSMS2: BYTE "AT+CMGD=2",$0D,$0A,$FF
HAPUSSMS3: BYTE "AT+CMGD=3",$0D,$0A,$FF
HAPUSSMS4: BYTE "AT+CMGD=4",$0D,$0A,$FF
INITMODEM BYTE "ATH",0DH,0AH,0FFH
JHANGE MODEM
SMS1 BYTE "AT+CMGF=0",0DH,0AH,0FFH
,SET PDU FORMAT
CSMS1 BYTE "AT+CMGS=17",0DH,0AH,0FFH
,KIRIM PERINTAH SEND SMS PANJANG DATA 23
CSMS2 BYTE "AT+CMGS=18",0DH,0AH,0FFH
;KIRIM PERINTAH SEND SMS PANJANG DATA 23
DATASMSBI BYTE "02C329",$FF ;CS
DATASMSB2 BYTE "025021",$FF ;PB
DATASMSB3 BYTE "02E339".$FF ;cs
DATASMSB4 BYTE "027031",$FF ;pb
DATAPRINTI BYTE " " $0A,$0D,$FF
DATAPRINT?2 BYTE " NOMOR ANTRIAN",$0A,$0D,SFF
DATAPRINT3 BYTE " " $FF
: 01 2 3 4 5 6 7 8 9
SEG: BYTE $C0,$F9,$A4,$B0,$99,$92,$82,$F8,$80,$90,$C0,$BF,$BF

.END
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Features

« Compatible with MCS-51™ Procucts

« 8K Bytes of In-Systam Reprogrammable Flash Memory
» Endurance: 1,000 Write'Erase Cycles
Fully Static Operation: 0 Hz to 24 MHz

» Thres-level Program Memary Lock

» 256 ¥ B-hit Internal RAM

« 32 Programmable [0 Lines

» Thres 16-bit Timer/Countars

= Eight Interrupt Sources

* Programmable Serial Channel

» Low-power [dle and Power-down Maodes

Description

Tha ATBACEZ is a low-power, high-performance CMOS B-bit microcom puter with BK
bytes of Flash programmable and erasable read only memory (PEROM). The device
i= manufactured using Atmel's high-density nomvolatile memory technology and is
compatible with the industry-standard 80251 and 80C52 instruction set and pinout.
Tha an-chip Flash allows the program memory to be reprogrammed in-system or by a
convantional norvalatile memory programmer. By combining a versatile 8-bit CPU
with Flazh on a monolithic chip, the Atmeal ATS9CS2 is a powerful microcomputer
which provides a highhy-flexible and cost-effective solution to many embadded control
applications.
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I A T 89C 52

Tha ATESCEZ provides the following standard features; SK
bytes of Flash, 256 bytes of RA&M, 32 110 lines, thres 16-bit
timerfcountars, a six-vactor two-level interrupt architecture,
afull-duplex seral port, on-chip oscillator, and clock cir-
cuitry. In addition, the ATEGCEZ is designad with static logic
for oparation down to zero frequency and supports two
software selectable power saving modes. The Idle Mode
stops tha CPU while allowing the RAM, timaricounters,
serial port, and interrupt system to continue functioning.
The Powar-down mode saves the RAM contants but
freazes the cecillator, disabling all ather chip functions until
the next hardwars resat,

Pin Description
VCC

Supply voltage.

GHD

Ground.

Port 0

Port O is an 2-bit open drain bi-directional O port. As an
output port, each pin can sink eight TTL inputs. When 13
are written to port O pins, the pins can be vsed as high-
im pedance inputs.

Port O can also be configured to be the multiplexed low-
order address/data bus during accesses to external pro-
gram and data memory. In this mode, PO has intarnal
pullups.

Part O also receives the code bytes during Flash program-
ming and outputs the code bytes during program
varification. External pullups are required during program
wizrification.

Port 1

Port 1 is an 8-bit bi-diractional /0 port with internal pullups.
Tha Port 1 output buffers can sinkfsource four TTL inputs.
When 1s are written to Port 1 pins, they are pulled high by
the intzmal pullups and can be used as inputs. As inputs,
Part 1 pins that are extamally being pulled low will source
current {1, ) because of the intemal pullups.

In addition, P1.0 and P1.1 can be configurad to ba the
timerfcounter 2 external count input (P1.0/T2) and the
timericounter 2 trigger input (P1.1T2EX), respectively, as
shown in the following table.

Port 1 also receives the low-order address bytes during
Flash pregramming and verification.

Port 2

Port 2 is an 8-bit bi-directional 110 port with intemal pullups.
The Port 2 output buffers can sink/source four TTL inputs.
When 1s ara writtzn to Port 2 pins, they are pulled high by
tha intermal pullups and can be used as inputs. As inputs,
Port 2 pins that are extemally being pulled low will source
current {1, ) becausa of the internal pullups.

Part 2 emits the high-order address byte during fetches
from extemal program mamory and during accesses to
extemial data mamory that use 16-bit addresses (MOVX @
OPTR). Inthis application, Port 2 usas strong intarnal pul-
lups when emitting 1s. During accesses to axternal data
memory that use 8-bit addresses (MOVX @ RI), Port 2
emits the contents of the F2 Special Function Ragistar.

Port 2 alzo receives the high-order address bits and some
control signals during Flash programming and verification,

Port 3

Port 3 is an 8-bit bi-directional 170 port with intemal pullups.
The Port 2 output buffers can sink/source four TTL inputs.
When 1= are written to Port 3 pins, they are pulled high by
tha intermal pullups and can be used as inputs. As inputs,
Port 3 pins that are extemally being pulled low will source
current (1, ) becausa of the pullups.

Port 3 also serves the functions of various special features
of the ATSBCE1, as shown in the following tabla.

Port 3 also receives some control signals for Flash prio-
gramming and werification.

Port Pin | Altzrnate Functions

P1.0 T2 {=xternal count input to TimarCountar 2),
clock-cut

P11 T2EX (TimerCounter 2 captureraload frigger and
direction zontrol §

Part Pin Altemate Functions

Pao RO [marial input port)

PaA TXD [serial output port)

Paz TRTT (external interrupt 0

P33 TRITT (external interrupt 1

P34 T (timer 0 external input)

P35 T1 {limer 1 external input)

PiE WH (external data mamary write strobe)

Par RO {externa data memory read strobe)
RST

Resat input. & high on this pin for two machine cycles whils
the oscillator is running resets the devica.

ALEFROG

Address Latch Enable is an output pulse for latching the
low byta of the address during accesses to axtemal mem-
ory. This pin is alsothe program pulse input (FRCG) during
Flash programming.

In normal oparation, ALE is emitted at a constant rate of 1/6
the oscillator frequency and may be used for external



timing or clocking purposes. Mote, however, that ong ALE
pulse is skipped during each access to extarnal data
Mmemaory.

If desirad, ALE oparation can be disabled by satting bit O of
SFR location SEH. With the bit set, ALE is active only dur-
ing a MOVX or MOVC instruction. Ctherwise, the pin is
waakly pulled high. Setting the ALE-disable bit has no
effect if the microcontraller is in extemnal execution made.

FSEN

Program Store Enable is the read strobe to external pro-
gram mamary.

When the ATESCS52 is executing code from axternal pro-
gram mamory, PSEN is activated twize sach machine

cycle, excapt that two PSEN activations are skipped during
gach accass to external data memaory.

Table 1. ATBOCE2 3FR Map and Resat Values

EENFPP

External &coess Enable. EA must be strapped to GMD in
order to enable the device o fetch code from extemal pro-
gram memory locations starting at 0000H up to FFFFH.
Maote, however, that if lnck bit 1 is programmed, ER will ba
internally latched on resat.

ER should ba strapped to Vi for intarnal program
exacutions.

This pin also receivas the 12-vaolt programming enabla vol-
age (Vo) during Flash programming whan 12-volt
programming is selected.

KTALA
Imput to the inverting oscillator amplifier and input to the
internal clock operating circuit.

KTALZ
Cutput from the invarting cscillator amplifisr.

aFaH BFFH
aFOH : OETH
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BESH BEFH
ACC }
eoH | e FETH
o0aH COFH
PEW
T O
aca | _T250M T2M00 RCAPZL | RGAPZH Tz TH2 i
00000000 | J000GKMO | 00000000 | o0oco0Do | oooooono | ooaDODOO z
0COH pCTH
oBaH s PEFH
XNDODO0O
P }
BRIH 111 2oLl
DASH IE DAFH
BXO0000
F2 =
BROH T 49411114 i)
SCON SBUF
8H | apoonana | 000000 L5
P
o
BH 411111 LG
e | TEON T™MoD Lo T THO TH1 -
00000000 |  oocoopoo | oooooooo | ooooooo | oooooooo | oooooooo
oo P =p DFL DPH PCON | iy
11111111 pICCOM4Y | 00000ODO | 0p0cooma mooman |
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Special Function Registers

Amap of the on-chip memory area called the Special Func-
tion Registar {SFR) space is shown in Table 1.

Mote that not all of the addresses are occupiad, and unoc-
cupied addresses may not be implementad on the chip.
Read accesses to these addresses will in general retum
random data, and write accesses will have an indetarmi-
rate effect.

LIsar softwara should not write 1s to these unlisted loca-
tions, since they may be used in future products to invoke

Table 2. T2CON - TimerCounter 2 Canfrol Registe

new features. In that case, the reset or inactive values of
the new bits will always ba 0.

Timer 2 Registers Control and status bits are contained in
registers T2CON {shown in Table 2) and T2MOD {shown in
Table 4) for Timer 2. The register pair (RCAP2H, RCAPZL)
are the Capture/Reload registars for Timer 2 in 16-bit cap-
tura mode ar 16-bit auto-reload maods.

Interrupt Registers The individual imterupt enable bits are
inthe IE register. Two priorities can e et for each of the
six intarnupt sources in the IP register.r

T2CON Address = 0CEH Reset Value = 0000 OH0B

Bit Addressabls

Bi TF2 EXF2 RCLE TCLE EXEMZ TR2 chz CRRLCZ
i G b 4 | 2 1 1]

Symbal Function

TF2 Timer 2 overflow flag set by a Timer 2 overflow and must b= deared by software. TFZ will not b= sat when sithar
RCLK=10or TCLK = 1.

EXFZ Timer 2 external flag set when sither a caplure or reload is caused by a negative transition on T2EX and
EXEN2 = 1. When Timer 2 interrupt is enablad, EXF2 = 1 will causs the CPU to wector to the Timer 2 interrupt
routing, EXF2 must be cleared by softwers, EXF2 does not causs anintermuptin upidown counter mods
(DCEM =1).

RCLK Receive clock enable. When sat, causes the seral port bo uss Timer 2 overflow puses for its receive clock in serial
port Modes 1 and 3. RCLE = D causes Timer 1 owerflow 0 b usad for the recsive dock,

TCLK Transmit clock enable When sel, causes the serial port to use Timer 2 owarflow pulsss for its transmit clock in s=rid
port Modes 1 and 3 TCLK = 0 causes Timer 1 overflows b be used for the ransmit clock.

EXENZ Timer 2 external enable. When set, allows a capture or relcad o coour as a result of a negative transition on T2EX
if Tirmer 2 is not baing used to dock the serial port. EXEM2 = 0 causss Timer 2 to ignore events at T2EX.

TR2 StartBtop control for Timer 2 TR2 = 1 starls the imer.

ciTz Timer or countsr salect for Timer 2. CT2 = 0 for timer function. CTE = 1 for external event counter ifalling sdogs
triggerad).

CRRLZ Capture/Reload select. CRRLE = 1 causes caplures toocowr on negative transitions at T2EX fEXENZ =1, CRRLZ
=0 causes automatic reloads to occur when Timer 2 overflows or negative ransitions coeur at T2EX when EXENZ
=1, When sither RCLK or TCLK = 1, this bitis ignored and the timer is foreed 1o auto-reload on Timar 2 ovarflcw,

Data Memory

Tha ATBOCSZ implamants 256 bytes of on-chip RAM. The
upper 128 bytes occupy a parallel address space to the
Special Function Ragisters. That means the upper 128
bytes have the same addresses as the 3FR space but ars
physically separata from SFR spaca.

When an instruction accessas an intermnal location above
addrass 7FH, the address mode used inthe instruction

Ang

specifies whather the CPLU accesses the upper 128 bytes
of RAM or the 3FR space. Instructions that use diract
addressing access SFR space.

For example, tha following direct addressing instruction
accessesthe SFR at beation 0A0H (which is P2).

MOV OADH, fdata

]



Insfructions that use indirect addressing access the upper
128 bytes of RAM. For example, the following indirect
addrassing instruction, whare RO containg 0ADH, accesses
the data byte at address OADH, rather than P2 {whose
addrass is OAOH).
WOV @R, fdakas

Mote that stack oparations are examples of indirect
addrassing, so the upper 128 bytes of data RAM are avail-
able as stack space.

Timer 0 and 1

Timer O and Timer 1inthe ATEACSZ operata the same way
&= Timar 0and Timear 1 in tha ATBECS1.

Timer 2

Timer 2 is a 16-bit Timer/Counter that can operate as eithar
a timer or an event countar. The type of operation is
selacted by bit C/TZ in the SFR T2CON {shownin Table 2).
Timer 2 has three operating modas: capture, auto-raload
fup ar down counting), and baud rate generator. The
modes are selectad by bits in T200OM, as shown in Table 3.

Timer 2 consists of two 8-bit ragistars, TH2 and TLZ. In the
Timer function, the TL2 reqgister is incremanted evary
machinz cycla. Since a machine cycle consists of 12 oscil-
latar periods, the count rate is 1112 of the oscillator
frequancy.

Takle 3. Timer 2 Operating Modes

RCLE +TCLE | cRMLZ | TR2 | MODE
o 0 i 16-bit Auta-reload
] 1 i 16-hit Captura
X i Baud Rats Generator
X X 0 1]

In the Counter function, the ragister is incremented in
response to a 1-to-0 transition at its cormesponding extamal

(1]

input pin, T2, In this function, tha extemal input is sampled
during S5P2 of evary maching cycle. When the samples
show a high in one cycle and a low in the next cycle, the
count is incremented. The new count value appears in the
ragister during S3P1 of the cycls following the ona inwhich
tha transition was detected. Since two machine cyclas (24
oscillator periods) are required to recognize a 14o0-0 transi-
tion, the maximum count rate is 1/24 of the oscillatar
frequancy. To ensure that a given level is sampled at least
once beforz it changes, the level should be hald for at least
ona full machina cycla.

Capture Madea

Inthe capture mode, two options are selactad by bit
EXEMZ2 in T2COM. If EXEN2 =0, Timer 2 is a 16-bit timer
or countar which upon overflow sats bit TF2 in T2C0N.
This bit can then be usad to generate an interrupt. If
EXEMZ2 =1, Timer 2 parforms the same operation, but a 1-
to-0 transition at external input T2EX also causes the cur-
rentvaluz in TH2 and TLZ to be captured into RCAP2H and
RCAPZL, respactivaly. In addition, tha transition at T2EX
causes bit EXF2 in T2C0HN to be set. The EXF2 bit, like
TF2, can ganerate an intermupt. The capture mode is illus-
tratedin Figura 1.

Auto-reload (Up or Down Counter)

Timer 2 can be programmed to count up or down whean
configured in its 16-bit auto-reload moda. This featura is
imvokad by the DCEN (Down Counter Enabla) bit located in
tha SFR T2MOD (sea Table 4). Upon raset, the DCEM bit
is sat to 0 sothat timer 2 will dafault to count up. When
DCEM is sat, Timer 2 can count up or down, depending on
the value of the T2EX pin.

ATE9C52 e



Figure 1. Timer in Capture Mode
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Figura 2 shows Timer 2 automatically counting up whan
OCEM =0, In this mode, two options are selactad by bit
EXEMNZ2 in T2COMN. If EXEMNZ2 = 0, Timer 2 counts up to
OFFFFH and then sets the TF2 bit upon overflow. The
overflow also causes the imer registers to be relcaded with
the 16-bit valug in RCAP2H and RCAP2L. The values in
Timerin Capture ModaRCAPZH and RCAP2L are presst
by software. If EXEMZ = 1, a 16-bit reload can be triggerad
githar by an overflow ar by a 1-to-0 transition at extamal
input T2EX. This transition also sets the EXF2Z bit. Bath the
TF2 and EXF 2 bits can genarate an intermupt if enabled.

Satting the DCEN bit enablas Timer 2 to count up or down,
as shown in Figura 3. In this mode, the T2EX pin confrols

the diraction of the count. A lagic 1 at T2EX makes Timer 2
count up. The timer will ovarflow at OFFFFH and st the
TF2 bit. This overflow also causes the 16-bit value in
RCAP2H and RCAPZL to be reloaded into the timar regis-
ters, TH2 and TL2, raspactivaly.

Alogic 0 at TZEX makes Timer 2 count down. The timer
underflows when TH2 and TLZ equal the valuas stored in
RCAPZH and RCAPZL. Tha underfiow sats the TF2 bit and
causes OFFFFH to b= reloaded into the timer registers.

The EXF2 it toggles whenaver Timer 2 ovarflows ar
underflows and can be vsed as a 17th bit of resolution. In
this operating moda, EXF2 does not flag an imtarrupt.



Figure 2. Timer 2 Auto Reload Mode (DCEM = 0)
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Table 4. T2MOD - Timer 2 Mode Control R agistar

CVERFLOW
¥
TIMER 2
INTERRLFT
TF2
EXF2

T2M0D Address = 0C9H

Mot Bit Addressable
- - = - TZ0E OCER
Bit 7 G 4 2 1 ]
Syrmbal Function

Resat Valua = X} XH00B

Mot mplementsd, reserved for fulure

T20E Timer 2 Cutput Enable bit.
CCEM When ==, this bit allows Timer 2 0 be configured as an upddown counter.
) AT89C 52 I ——



Figure 2. Timer 2 Auto Relcad Mode (DCEM = 1)
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Figure 4. Timer 2 in Baud Rate Ganeratar Moda
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Baud Rate Generator

Timer 2 is salected as the baud rate genarator by satting
TCLK andior RCLK in T2COM (Tabla 2). Mote that the
baud rates for fransmit and receive can be diffarent if Timer
2is used for the receiver ortransmitter and Timer 1 is usad
far the other function. Setting RCLK andior TCLK puts
Timar 2into its baud rate generator mode, as shown in Fig-
ure 4,

The baud rate ganerator mode is similar to the auto-relcad
mode, in that a rollover in TH2 causes the Timer 2 registers
to be reloadad with the 18-bit value in registers RCAP2ZH
and RCAPZL, which are presat by softwara.

Tha baud rates in Modes 1 and 3 are determined by Timer
Z's overflow rate according to the following equation.

Timer 2 Overflow Rate
16

The Timar can be configured for either imer or countar
operation. In most applications, it is configurad for timer
aperation (CPYTE = ). The timer operation is diffarent for
Timar 2 whan it is used as a baud rate ganarator. Mormallly,
as a timer, it increments every machine cycle (at 1/12 the
cecillator frequancy). As a baud rate generator, howewer, it

Modes 1 and 3 Baud Rates

Figure 5. Timer 2 in Clock-out Mode

incraments every state time (at 1/2 the oscillatar fre-
quancy). The baud rate formula is given below.

Modes 1 and 3
Baud Rate

Ciscilator Frequency
32 « [B6EEXG - (RCAP2ZH.RCAFZL) |

whara (RCAPZH, RCAPZL) is the contant of RCAP2H and
RCAPZL takern as a 16-bit unsignad intager.

Timer 2 as a baud rata generator is shown in Figure 4. This
figura is valid only if RCLK ar TCLK = 1 in T2C0N. Nate
that a rollover in TH2 does not set TF2 and will not genar-
ate an interrupt. Mote too, that if EXEM2 is set, a 1-to-0
transition in TZEX will sat EXF2 but will not cause a reload
from [RCAP2H, RCARZL) to (TH2, TL2). Thus when Timer
2 isin use as a baud rata generator, T2EX can be usad as
an extra external intarmupt.

Mote that when Timer 2 is running (TR2 = 1) as a timarin
the baud rate generator mode, THZ or TL2 should not be
read from orwritten to. Under these conditions, the Timer is
incrementad every state ime, and the results of a read ar
write may not b2 accurate. The RCAPZ registars may be
read but should naot be written to, because a write might
ovarlap a reload and cause write andor reload erors. The
timer should bs tumed off (claar TR2) before acosssing the
Timer 2 or RCAP? registers.
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Programmable Clock Out

A 50% duty cycle clock can be programmed to come out on
P1.0, as shown in Figura 5. This pin, besides being a regu-
lar I¥Q pin, has two alternate functions. It can be
programmed to input the extemal cleck for TimerCountar 2
or to output a 50% duty cycle clock ranging from 61 Hz to 4
MHz at 3 16 MHz oparating frequency.

To configure the TimarfCounter 2 as a clock genaeratar, bit
CITZ(T2COM. 1) must be cleared and bit T2OE (T2ZMOD.1)
must ba set. Bit TR2 [T2C0N.2) starts and stops the timer.

The clock-out frequency depends on the oscillator fra-
quency and tha reload value of Timer 2 captura registers
{RCAPZ2H, RCAFZL), as shown in the following equation.

Crdllator Fequency
4 [GER36 - (RCAFPZH.RCAPIL)|

In the clock-out mode, Timer 2 rollovars will not genarate
an interrupt. This behavior is similar to when Timer 2 is
usad as a baud-rate generator. It is possible to usa Timer 2
as a baud-rate genarator and a clock generator simulta-
neausly. Mote, however, that the baud-rate and clock-out
frequancies cannot be determined independantly from one
ancthar since they both use RCAP2H and RCAPZL.

UART

Tha UART in the ATBACS2 oparates the same way as the
LART in the ATSACST.

Interrupts

The ATSBCAZ has atotal of six intarrupt vectors: two axter-
nal intermpts (THTO and TNTT), threa timer interrupts
{Timars 0, 1, and 2}, and the serial port intarrupt. These
intarrupts are all shown in Figure &.

Each of these interrupt sources can be individually enabled
or disabled by setting or clearing a bit in Special Function
Reqister |IE. [E also contains a global disable bit, EA, which
dizables all interrupts at onca.

Mate that Table shows that bit position |E.G is unimple-
mented. In the ATBACS1, bit position IE.5 is also
unimplementad. Usar softwars should not write 15 to these
bit positions, since they may be usad in future ATEG
products,

Timer 2 intermupt is generated by the logical OR of bits TF2
and EXF2 in register T2CON. Meither of these flags is
clearad by hardware when the sarvice routine is vectorad
to. In fact, the service routine may have to determing
whether it was TF2 or EXF2 that generated the interrupt,
and that bit will have to be clearad in softwara.

The Timer 0 and Timer 1flags, TFO and TF1, are s&t at
S5P2 of the cyela in which the timers overflow. The values
are then palled by the circuitry in the next cycle. However,

Clock-Cut Frequency

the Timer 2 flag, TF2, is set at 32P2 and is pollad in the
same cycle in which the timer ovarflows.

Takle 5 Interrupt Enabla {IE) Registar

(MEE) {LSE)
IE.-*. |- IET2 |ES |ET1 ||;:x:1 |ETEI |E:m |
Enable BE = 1 enanles iha inksmupt.
Enable BF = 0 diablas the nterupt,

Symbal Position Function

EA IE.T Cizables all intarrupts. FEA =1,
nointerrupt is acknowlsdged. I
EA =1, each interrupt source is
indisidually enabled or disabled
by satting or dearing its enablz
hit.

- IE& Resared.

ET2 IE.& Timer 2 interrupt enable bit.

ES IE.4 Serial Port interrupt enable kit

ET1 IE.2 Timer 1 interrupt enable bit.

EX1 IE.2 External interrupt 1 enable bit.

ETO IE.1 Timer O interrupt enable bit.

EXi IE.0 External interrupt 0 enable bit.

User softwars should never write 15 to unimplemeantsd bits,

because they may be used in future ATSS9 products.

Figura &. Interrupt Souroes
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Oscillator Characteristics is restored to its normal operating level and must be hald
active long enough to allow the oscillator to restart and
XTAL1T and XTALZ are the input and output, respactivaly, stahilrza. g d N

of ar imverting amplifier that can be configured for use as
an on-chip oscillator, as shown in Figure 7. Either a quartz Figure 7. Oscillator Connactions
crystal or ceramic resonator may be used. To drive the
dewvice from an external clock source, XTALZ should be |aft
unconnected while XTAL1 is driven, as shown in Figurs 8.
There are no requirements on the duty cycle of the extamal
clock signal, since the input to the intemal clocking circuitry
is through a divide-by-teo flip-flop, but minimum and maxi-
mum voltage high and low time specifications must be
obsenad,

Idle Mode

In idle mode, the CPU puts itself to sleep while all the on-
chip peripharals remain active. The mode is invokad by
software. The content of the on-chip RAM and all the spa-
cial functions ragisters remain unchanged during this
mode. The idle mode can be tarminated by any enabled
interrupt or by a hardware resat. Mote:  C1, G2 =30 pF £10 pF for Crystals

Mote that when idle mode is terminated by a hardware = 40 pF +10 pF for Ceramic Resonators
reset, the device nomally resumes program execution

from whera it eft off, up to two machine cycles before the  Figure 8. External Clock Drive Configuration
internal reset algorthm takes control. On-chip hardware
inhibits access to internal RAM in this event, but access to
the part pins is not inhibited. To aliminate the possibility of MC =— KTALZ
an unexpectad write to a port pin when idle mode is tarmi-
nated by a raset, the instruction following the one that
imvokes idle mode should not writa to a port pin or to extar-

XTAL2

KTALA

GMD

TH

ral mamaory. EXTERMAL

OsCiLLaToR —  XTALT
Power-down Mode SIGHAL
In the power-down mode, the oscillator is stopped, and the
instruction that invokes power-down is the last instruction GHD
exacuted. The on-chip RAM and Spacial Function Ragis-
ters retain their values until the power-down mode is

terminated. The only exit from power-down is a hardware
reset. Resat radefines the SFRs but does not change the
on-chip RAM. Tha reset should not be activated bafore V.

Status of External Pins During Idle and Powe-down Modes

Made Program Memory ALE FSEN PORTO PCORTA PORTZ PORT
ldl= Int=rnal 1 1 Data Diata Diata Diata
ldl= External 1 1 Flizeat Diata Address Diata
Power-down Intermal 0 0 Data Diata Data Data
Power-down Externial 0 0 Fleat Diata Data Data

12 A T B 0 (5 2 o ——
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Program Memory Lock Bits

The ATEQCS2 has three lock bits that can be left unpro-
grammed (LI} or can be programmed (P) to obtain the
additional featuras listed in the following tabla.

Lock Bit Protection Modes

Program Lock Bits

LB1 LB2 LB3 | Protzction Type

i u u u Mo program lock featurss.

2 P u 1] MOWVC instructions executed
from externa program
memary are disabled from
fetzhing code bytes from
intarnal memary, ER is
sampled and latched on reset,
and further pregrarmming of
the Flash memory is disabled.

Same as made 2, but verify is
also disabled.

Same as mode 3, but external
execution is dso disabled.

When lock bit 1 is programmed, the logic level at tha EA pin
iz sampled and latchad during reset. If the device is pow-
gred up without a resat, the latzh initializes to a random
valua and holds that value until reset is activatad. The
latched value of B must agree with the currant |ogic leval
atthat pin in order for the device to function propery.

Programming the Flash

The ATBYCSZ is normally shipped with the on-chip Flash
memory array in the erased stata (that i, contents = FFH)
and ready to be programmed. The programming intarface
accepts either a high-voltage {12-volt) or a low-voltage
(W) program enable signal. The Low-valtage program-
ming mode provides a convenient way to program the
ATEACS? inside the user's system, while the high-voltage
programming mode is compatible with conventional third-
party Flash or EPROM programmers.

The ATSACS?Z is shipped with either the high-voltage ar
lowe-voltage programming mode enabled. The respactive
top-sida marking and device signature codes are listed in
the following tabls.

Vpp =12V Vop= ¥
Top-side Mark ATAGCEZ ATBOCEZ

Feie omE -5

YW W

'III.FF =1 'III.PFI= &
Signature (030H) = 1EH (030H) = 1EH

(031H) = 52H (031H) = 52+

(032H) = FFH (D32H) = 0EH

The ATBACS? code mamory array is programmed byte-by-

byte in either programming mode. To program any non-

biank byte in the on-chip Flash Memory, the aniire memory

must be argsed using the Chip Erase Mode.

Fraogramming Algorithm Before programming the

ATRBACS? the address, data and control signals should be

set up according to the Flash programming mode table and

Figure & and Figure 10. To program the ATBACEZ, take the

following steps.

1. Input the desired memory location on the address
lines.

2. Inputthe appropriate data byte on tha data lines.

3. Activata the comact combination of control signals.

4. Raise EAV e to 12V for the high-woltage program-
ming mada.

5. Pulss AL E/PROS once to program a byte in the
Flash array or the lock bits. The byta-write cycla is
self-timad and typically takes no mora than 1.5 ms.
Repeat steps 1 through &, changing the address
and data for tha entire array or until the end of tha
object file is reached.
Tata Palling The ATS9CS2 features Tata Polling to indi-
cata the end of a write cycle. During a write cycla, an
attempted read of the last byte written will result in the com-
plement of the written data on PO.7. Onee the write cycle
has been completed, true data is valid on all cutputs, and
the next cyzle may begin. Data Palling may bagin any time
after a write cycle has been initiated.
Ready/Busy The progress of byle programming can also
be monitored by the ROYV/EST output signal. P3.4 is pullad
lowe aftar ALE goes high during programming to indicate
EUEY. P3.4 is pulled high again when programming is
done to indicats READY.
Program Verify If lock bits LE1 and LB2 have not baen
programmed, the programmed code data can be read back
via the address and data lines for verification. The lock bits
cannot be verified diractly. Verification of the lock bits is
achieved by obsarving that their features are enabled.

Chip Erase Tha entire Flash array is arased elactrically by
using the proper combination of control signals and by
hokding ALE/PROG low for 10 ms. The code array is writtan
with all 1. The chip erase operation must be exacutad
beforz the code memory can b reprogrammed.

AnE 13
——



Reading the Signature Bytes Tha signature bytes are Programming Interface

read by the same procedurz as a normal verification of . R _
locations 030H, 031H, and 032H, except that P3.6 and  EVery code byte in ihe Flash amay can be writien, and the
P3.7 must be pulled to a logic low. The values retumed are  ©nlire array can be erased, by using the appropriate combi-
a5 follows. nation of control signals. The write operation cycle is salf-

(030H) = 1EH indicates manufacturad by Atmel timed and onca initiatad, will automatically time itsslf to
(03 1H) = 52H indicates 82C52 completion.

(032H) = FFH indicates 12V programming Al majaor programming vendors offer worldwide support for
(032H) = 05H indicates 5 programming tha Atmel microcontroller series. Please contact your local

programming vendor for the appropriats software revision.

Flash Programming Modes

Mada R&T FEEN ALETFRGE BB pp Pze | P27 | P2E | PAT
Write Code Dala H L HA 2 L H H H
~
Read Code Data H L H H L L H H
Write Lock Bit - 1 H L HA2v H H H H
-~
Bit - 2 H L Hi2v H H L L
~
Bit - 3 H L HiA 2 H L H L
v
Chip Erase H L i HA 2 H L L L
-~ _— "
Read Signature Byte H L H H L L L L

Mzte: 1. Chip Erasa requires a 10 ms PROG pulse.

14 A0 T 80 (D 2 o ——
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Figure & Programming the Flash Memory Figure 10. Verifying the Flash Memory
45 5y
ATATFEZ T ATATFEZ j’
sopn. AT by Voo nooR. A2 AT by
OOCOHAFFFH P OOCOHAFFFH PGM DATA
P20 - P24 PD M— pom F2.0 - P24 PO e USE 10K
A3 - AIZ He A5 - A2 PLLLLIFS)
—M P2E - o P20 !
SEE FL&SH | ——W P27 ALE M—— PROG SEE FLASH | —— P27 ALE 1t
PROGRAMM NG ~ PROGRAMMING
MODES TAELE | —# P38 MODES TaBLE [ —M P36 I
— ¥ Py — P37 "
AT KTALZ EA M— Vo ‘Ti KTALZ EA |4
24 MHzZ | 3 MHz |
- -
J XTALA RET W— Wy XTAL RST [l— W,
g GHD FEEN __|_ GHD FSEM __|_

Flash Programming and Verification Characteristics
T, = 0°C o 7OPC, Voo = 5.0 £ 10%

Symbl Parametar in (AT Units
Vel Frogramming Enable Voltags 1.5 12.5 W
[ppl" Frogramming Enable Current 1.0 mé
o Craillator Fraquenay 3 24 fMHz
tavrt Address Setup to PROG Low 48t

b Address Hold after PROG 48t 0,

[ Data Setup to Phoes Low 48ty

(T Diata Hold After FRS 48ty )

- FZ.T (EMEELE) High to Voo 48t -

(- Vg Setup to PROG Low 10 1]
by b e Hold after PRCG 10 ps
toicH PGS Width 1 110 Hs
bepecry Address to Data Valid 48 oy

(o EFRELE Low to Data Valid 4810 1y

(— Data Flaat after ENAELE 0 48t -,

(- PR High to BOSY Low 1.0 TH]
bz Bite Write Cydle Time 20 e
dote: 1.0 Unly used in T2-volt programming mode.




Flash Programming and Verification Waveforms - High-voltage Mode (V=12V}

P10 - P17
P20 - P24

PORT O

ALEPROG
EANq

P2.7
(ENABLE)

P3.4
(ROY/ESY)

PROGRAMKING WERIFICATION
ADDRESS d ADDRESS
— [A.'.I'C".l'
i._. DATA M | DATA OUT
SRS e ‘_'l
L [— * Lahax
L 1 - Lame
Vrr LOGIC 1
- LoGIC_d
12}
_'1 p— L pizn ey oy L M ez
| Lapa, —
BLISY READY
Ly

Flash Programming and Verification Waveforms - Low-voltage Mode (Vpp=5V)

P10 - PAT PROGRAMMIMNG VERIFICATION
P2.0 - P24 ADDRESS j ADDRESS
l._ [A'.I'C".l'
Y DaTA IN "DATA OUT
PORT 0 | ]
|"_" owee  Lawox ‘—'|
T l— Lpax
ALE/PRODG
S LF_tGLGH_.'
TL LOGIE 1
EANGe LOGIC 0 —
= _.| e leLay - e
(EMABLE) /|
P34 ‘are
(ROYIBSY) BUSY READY
L-".'C

16
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Absolute Maximum Ratings*

Vaoltage on Any Pin

Ciperating Temperabure ...

Storage TEMPErEIrE ...

with Respect o Ground ...

-ER*C o +125'C “MOTICE:

5" C o +150°C

1O o 470V

faximum Cperating Woltage ...

Lo Cutput Curment. e e e

e 100 MA

DC Characteristics

Tha values shown in this table are valid for T, = -40°C to 86°C and V.- = 5.0V +20%, unless atharwise noted.

Strasses beyond those listed under *Absolubs

Maximum Ratings™ may cause permanent dam-
age to the devize. Thisis a siress rating only and
funectional operation of the device atthese or any

other conditions beyond those indicated n the
oparational ssctions of this specification is not
implied. Exposure to absolute maximum raling

conditions for extended pericds may affect

devize refakility.

Symbxal Parameter Condition Min Max Units
v, It Lo viollzge {Excapl EF) a5 02 V.01 "
Wy Input Lae-viollzge B a5 02 V.03 W
Wiy Input High-vollzge {Expapl XTAL1, RST) 0.2 Vo409 Vot 6 W
Ve Input High-wollzge {(XTAL1, RST) 0.7V Vo6 W
WL Culput Lowwoitage’ (Pois 1,23 | 1o = 1.6 mA 045 W
Wy Culput Low-voitage! I, =3.2 MA 045 "
{Porl 0, ALE, PEER)
Ve Culput High-volkage oy = -B0 U8, W = 5 10% 24 "
{Ports 1,23, ALE, FEET e 25 a7E Vo »
Iy = - 10 ity 0.9V, W
Yorn Culput High-voitage by = -BO A W o = BN £ 109 24 "
{Port 0 In Exlermal Bus Made) I.,,= 300 A 075V, W
ey = -BO 0.9%,, "
I Lagieal @ Inpul Current Porls 12,35 | Ve =0.45v -0 m
[ Logical 1 to & Transkion Cument Wiy =2V, Voo = BY £ 0% -G8 i
(Ports 1,2,3)
Iy Input Leakage Cument (Part 0, BR) | 048 < <V +10 T
RRET Resal Pulklown Reslstor a0 300 Ki1
Cp P Capackanca Test Freq. = 1 MHz, T, = 25°C 10 [F
[ Power Supply Cumerl Aciive Mosle, 12 MHE 26 e
Il Mada, 12 MHz 6.5 m#A
Prower-aown Maded" Wi = BY 100 T}
Vo= W b li] HA
dofes. 1. Under steady slate (non-ransient) condiions, 1, must be exiernally mited as follows:

2

Maximurm |- per port pin: 10 mA
Maximurm |~ per &kit port
Port 0: 26 mA

Forts 1, 2, 3: 15 m&

Maximurn total |5 for all outpul pins: 71 ma
If | =ezeeds the test condition, Vo may excesd the related specification. Pins are not guaranteed o sink current greatsr

than the listed test conditions.
Minirmum V- for Power-down i 2

Ang



Al =
AC Characteristics

IUnder operating conditions, load capacitance for Port 0, ALEFPROG, and PSEN = 100 pF; load capacitance for all othar
outputs = 80 pF.

External Program and Data Memory Characteristics

12 MHz Oscillator Wariable Cscillator
Syrmbal Pararmetar Kin G EH Min Mlax Units
Moo Ceillator Fraquency ] 24 MHz
TR ALE Pulze Width 127 2y -40 ns
ba 1 Address Valid to ALE Low 43 topp-13 ns
b Lax Address Hold After ALE Low 48 toymp-20 ns
t ALE Low 1o Valid Irstruction In 233 4. -85 ns
tm ALE Low o PEEN Low 43 toyoy-13 ns
tarFH FEEH Pulse Width 205 Ay o -20 ns
tapre FEEN Low to Valid Instruction In 145 ey 45 ns
b Input Instruction Hold after FRER a ] ns
try Input Instruction Float after FREN E4 top o -10 ns
(" FEEM to Address Valid TS ty o -8 ns
Een Address o Valid Instruction In a2 Bitrym 55 ns
tapaz FEEH Low to Address Float 10 10 ns
tatRH R Pulse Width 400 Btoymy-100 ns
bt H W Pulse Width 400 Btz -100 ns
tary R Low to Valid Data In 252 Bty 80 ns
(- Data Hold After RO a 0 ns
— Data Float After RO a7 Aoy -28 ns
b ALE Low to Walid Data In BT Bt o - 150 ns
banrny Address to Valid Data In ERE Aoy oy - 165 ns
e ALE Low to RO or TR Low 200 aon Ay oy -B0 Bpy oy 450 ns
-y Address to R0 or W Low 203 Moy -75 L)
(- Data Valid to W Transitizn 23 topm 2 ns
EorawH Diata Valid to WH High 433 Ttoym-120 ns
b Data Hold After WH a3 toyoy-20 ns
tarar R Low to Address Float ] 0 ns
(T P or TWH High 1o ALE High 43 123 by -20 topo + 26 ns

18 AT B OC 5 o —



e AT 89C 52

External Program Memory Read Cycle

g, ——
MLE S N
+ trLPH
[.I:Cn.'LL I:LLI-.'
—o Ly —
FEEN - 'y by M ™,
— it [
[Lva: " " FPXIZ
I:F.?ZI.
PORT O > AD-AT K INSTR M AD-AT
m— Ly —————m
PORT 2 x AB-ATS W AR-ATS

External Data Memory Read Cycle

I:LHLL_.I
ALE -

' I:I.LI:I'I\.' ! I
— o) o —
— Ly —
™ L
RD e L
b o oo laHoz
BLL ty ar—
AL t
— RHOX
FORT 0 A0 - A7 FROM RI OR EPL}{}()I:{DAH IN a0 - AT FROM PCL=S INSTR IN
L, ————
o S ——
PORT 2 F2.0 - P27 OR AR - &15 FROM DPH p-4 A3 - B1E FROM PCH

d



4y —
External Data Memory Write Cycle

L —
ALE b,
—N b

PEEN _ /7 N~/

p— b — sl —n

u o
WR e M
pp— Lo — Lo

— Lown

PORT 0 A0 - A7 FROM RI OR nrquc OATA OUT W A0 - AT FROM PCLI—INETR IN

I
Lasa |
PORT 2 F2.0 - P27 OR AR - A15 FROM DPH o A5 - A15 FROM PCH

External Clock Drive Waveforms

t t: HEX

* toic *
External Clock Drive
Symbaol Parameter Min [l Units
e Ozaillator Frequency 1] 24 fHz
tarar Clock Period 416 s
tohox High Time 15 ns
toLox Low Time 186 ns
toron Riza Tim= 20 ns
tomoL Fall Times 20 ns

20 A T B0 (D o ——
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Serial Port Timing: Shift Register Mode Test Conditions
Tha values in this table arevalid for'V; = 5.0V £20% and Load Capacitance = 80 pF.

12 MHz Csc Variable Oscillator
Symbil Pararmeter flin Wax Kin Wax Units
byrs Serial Port Clock Cyde Time 1.0 12t 0, 13
Lo Cutput Data Setup to Clock Rising Edge To0 10, -, -133 ns
tyhiox Cutput Data Hold After Clozk Rising Edge 50 Aoy o - 117 ns
by he Input Data Hold After Clock Rising Edge 0 0 ng
tyuore Clock Rising Edge to Input Data Valid oo 10 =133 ng

Shift Register Mode Timing Waveforms

INSTRLUCTICN
ALE

CLOCK

WRITE TO 2ELF, \‘\ ]

Iﬂ_l
OUTPUT DATA oo p—?’l = bene sernf

| CLEARRI |

»
INPUT CATA

AC Testing Input’Output Waveforms'”  Float Waveforms'"

Ve ey
¥y 51 i I"'::l.' + 0.9v
TEST POINTS ¥Loan
0.2 Vyp - DAV
D48y =

Mote: 1. AC Inputs during testing ars driven at V. - 0.6Y Mate: 1. For timing purposes, a port pin is no konger floating
for a logic 1 and 0.45V for a logic 0. Timing measure when a 100 m¥ change from load woltage ocours. A
ments aremade at Wy min. for a legic 1 and W, max. port pin bedins to float when a 100 mV change from
for a logie 0. the loaded oy Vo, level ocours.

21
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Orderin EI Information

Speed Power
{NHz) Supply Ordering Code Package Ciperation Rangs
12 BV +20% ATRGCE2-12A0 444 Cormmercial
ATROQCEZ-12IC 44 (0"C T C)
ATROCE2-12PC 40PG
ATRQCE2-1200C 440
ATROCE2-124] 444 Industrial
ATRGCEZ-12U 44 [-407 G b BE7 )
ATRGCEZ-12PI 40PG
ATRGCE2-120 440
16 EV 120% ATRCE2-16AC 444 Cormmerdal
ATRGCEE-16JC 44 (07 o TOP )
ATRGCE2-16PC 40PG
ATROCEZ-160C 440
ATRGCEZ-15Al 444 Industrial
ATRGCEZ-16I 44J [~407 b BE7 )
ATRGCEZ-16PI 40PG
ATRGCEZ-160I 440
20 BV 120% ATRQCE2-Z0AC 444 Cormmercdal
ATRGCEZ-20UC 44J (07 o TOP )
ATRGCEZ-20PC 40PE
ATRGCEZ-200C 440
ATRGCEZ-2041 444 Industrial
ATRGCEZ-20JI 44 [-40° C bo 85°C)
ATRGCEZ-20PI 40PE
ATRaCE2-2001 4400
24 BV £20% ATRQCE2-24A0 444 Cormmercial
ATROCE2-24UC 44 (07 G TG
ATRGCE2-24PC 40PG
ATRGCE2-2400C 440
ATROCEZ-24A1 444 Industrial
ATRGCEZ-241 44 [-407 b B G
ATRGCEZ-24PI 40PG
ATRCE2-2401 440
Package Type
444 44-lead, Thin Plastic Gull Wing Cuad Flatpack { TQFP)
d4.J 44-lead, Flastic J-lkaded Chip Carrier (PLCC)
40P& 40-lead, 0.600" Wide, Flastic Dual Inline Package (POIP)
440 44-lzad, Plastic Gull Wing Quad Flalpack {POFP)

22
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Packaging Information

AT89C52

444, 44-lead, Thin (1.0 mm) Plastic Gull Wing Quad
Flatpack (TQFP)

Dimensions in Millimaters and (Inches)*

JEDEC STANDARD ME-026 ACR

1221|0478
AN D - TEa

_r E-ialil IJI?I

18040 [31) B=C L
_.F

-

1l.'lll][l!-D-l'I Ea

r 130410 04T WAX

Controlling dimension: millimetars

44, 44-ead, Plastic J-leaded Chip Carriar (PLCC)
Dimensions in Inches and (Millimaters)
JEDEC STANDWRD MS-018 AC

M1 14 K45 PRKNO
OENTFY
nn

, §
h iS&lGl‘LE___

h AEIE
03.B13) -
T h BE[1I.T] -
EFEIT A
D N}

S012.7] REFEQ

% TR F
1]
E 'E OFN S5 457 AKX T

Lok R e

nnn

D1 IT) YR

40P&, 40-lead, 0.600" Wide, Plastic Dual Inline
Packane (FDIP)
Dimensions in Inches and (Milimaters)

20752 B
25LE) PH
1

EE[14.4)
Gy 135
f— w1229
1,000 4B 25 REF Wax
205 50]
W —FI rl— Lo, 11 1T|
SEATIHG
PLANE
-:-ea |55.
16 THTH]
43y, ] =
us& 1.65 1 1'
1|u.="~:u.
|._.=,"9:| hl:""‘l
4 REF
2] 305 o
! s

440, 44-lead, Plagtic Quad Flat Package (PQFP)
Dimensions in Millimeters and {Inches)*
JEDEC STANDARD MS-022 AR

1245 [0.528)

FIN1I0O

.50 90,00

| .55 (0.074]

020{0.0¥) BEC

-

1040 ;I:l BN: 50

JI—E-IE{CID‘I'E! BAX

DT 0.0 T) T
___H___ 103 IIIIII-11| 035 {0.070] WAX

Controlling dimension: nulhmel:ers
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5 I E H E N S SME with the PDL modz

The command descriptions or example sequences in this document imply no liakility or

warranty in any way. The author tharefore will take no responsibility and will accept no liability

which results of using the content of this document in any way.

All rights reserved. Mo part of this work covered by the copyrights hereof may be reproduced or

copied in any form or by any means (graphic, dectronic, or machanical, including

phictocopying, taping, or information storage and retrieval systems) without written permission

of the publisher.

DEVELOPER'S GUIDE: 1
SMSs WITH THE SMS PDU-MODE 1
1. INTROOUCTION 3
2. OVERVIEW: 4
2.1 SMS-DELIVER (Mobile Terminated)
2.2 SMS-SUBMIT (Mobile Originated)
3. PARAMETER DESCRIPTION [
3.1 Service Center adress information element (SCA info element) [
3.2 Protocol Data Unit Type (PDU Type) [
3.3 Message Reference MR T
3.4 Qriginator Adress OA Destination Adress DA g
1.5 Protocol Identifier PID )
3.6 Data Coding Scheme DCS 9
3.7 Service Center Time Stamp SCTS 10
1.8 Validity Period VP 11
3.9 User Data Length UDL and User Data UD 11
4. PDU EXAMPLES 12
5. APPENDIX 14
Dhate: J0.07.97 File: SMS_ PIN'mode.doe pape: 2ol 15
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5 I E M E N S SMS with the PDL mosde

1. Introduction

To use the SMS you have to declare the number of the SMSC' (Short Message Service
Center) inthe MS (Mobile Station), provided that the M3 support SMS-MO [Short
Message Service-Mobile Orginated).

The SIEMENS 525, SL10, 510, 510 active, E10, M1 Module for example are
providing SMES-MO.

card | ESMEC-nunber
(Cermany)

D1 | 4917 107 60000

D2 49 1722270000

Atthe MOBILE you enter the SMSC-number with the AT+Celular command:
at+esca = TeEMSC-numbers="

If the receiver of the SMS possesses a D2 eard, the AT command has to be entered in
the following way:

at+csca = "+H491 T2 22 TO000"
With the commmand
at+csca’t

vou can question the actual adjusted SMSC-number
AsK vour network operator for the richt SMSC-number !!

! notice: In addition to the AT+CSCA command it is possible to enter The SMSC-
number in front of the Protocol Data Unit (PDL) see chapter 31!

! sometimes you can see the abbreviation SC (Service Cenber) that means the same as SMSC
Date: 30.07.97 File: 5MS PIN'mode.doe pape: 3ol 15
@ by Sicmens AL Yersion 1.2




5 I E M E N s SME with the PDL mesdz

2. Overview:

ME S
SM-AL MM SM-AL
ME: Mobile Siation
SME: Short Messape Entity
SMSC: Short Message Service Center
MMI: Man Machine Interface
PNz Protocol Data Units
SINEIE POUs (SMES SRE SM-AL: Short Messape Aplication Layer
SHW-RL SM-AL SM-TL: short Message Transport Layer
Sh-LL SH-LL SM-RL: Shon Message Relay Layer

| | | | SM-1L: Short Message Link Layer

The MMI is based on the command set of AT+Cellular, and could be realized by means of a
terminal (for example Triodata, Telix, WIN-Terminal) or the display of a handy.

The SM-TL provides a service to the Short Message Application Layer. This service enables
the SM-AL to transter short messages to its peer entity, receive short messages from its peer
entity and receive reports about earlier requests for short messages to be transterred.

The SM-TL communicates with its peer entity with six several PDUs (Protocol Data Units):

* SMS-DELIVER. conveying a short message from the SMSC to the MS

*  SMS-DELIVER-REPORT, conveying a failure cause (if necessary)

*+  SMS-SUBMIT. conveying a short message from the MS to the SMSC

*  SMS-SUBMIT-REPORT, conveying a failure cause (if necessary)

#*  SMSE-STATUS-REPORT, conveying a status report from the SMSC to the MS
*  SMS-COMMAND, conveying a command from the MS to the SMSC

The SMS-DELIVER and SMS-SUBMIT PDUs are described in the following sections.

2.1 8ME-DELIVER (Mabile Terminated)

1-12 actets 212 oclets ] cotat 1 oolet T octels 1 ocfe 0-140 oobets

SCA E,'sE'jL CA PID | Dos SCTS 1oL o

EEEINECEEN
bits: 7 &8 &5 4 3 2 1 0
MTI hit 1 =0

bit 0 =0

2.2 SM5-SUBMIT (Molxile Originated)

Date: 30.07.97 File: SMS PINmode.doc pape: 4 of 15
@ hy Sicmens AL Yersion 1.2



SIEMENS

1-12 oclels

1 oot 2412 aclels

1ootet 1octet o

M= with the P mode

O1or7d

1 cotst 0-140 ootets

SCA

POLL
tvpe

MR (nC]

FID

DZS | WP oL Lo

|nr|.|:lu1sm=!| WEF |R:I:| um |

bi: 7T 6§ 5 4 3 2 1 0
M bit 1 =0

bit =1
]

the receiving entity !

- notice: Any unused bits will be set to zero by the sending entity and will be ignored by

BCA Service Center Adress- | Telephone number of the Service Center
mformation elemertt
PDU Type | Protoco] Data Unit Tyvpe
MR Message Reference sucessive number (0.255) of all SMS-SUBMIT
Frames set by the MOBILE
Y Originator Adress Adress of the originating SME
DA Deshination Adress Adress of the destination 8ME
PID Protocol Identifier Parameter showing the SMSC how to process the
M (as FAX, Voice elc)
DCs Data Coding Scheme Parameter identifying the coding scheme within the
Liser Data (LD
BCTS Service Center Time Parameter identifying time when the SMSC
Stamp received the messape
e Walidity Period Parameter identifying the time friom where the
message 15 no longer valid in the SMEC
LUDL User Data Length Parameter indicating the length of the UD-field
D User Data Data of the S8M
RP Reply Path Parameter indicating that Reply Path exists
LUDHI User Data Header Parameter indicating that the UD field contains a
Indicator header
BRI Status Report Indication | Parameter indicating if the SME has requested a
status report
SRR Status Report Request Parameter indicating if the M3 has requested a
status report
WPF Walidity Period Farmat Parameter indicating whether or not the VP field is
present
M MS More Messages to Send | Parameter indicating whether or not there are more
messages to send
RD Reject Duplicate
MTI Message Type Indicator | Parameter describing the message type
00 means SMS-DELIVER
01 means SMS-SLUBMIT

Date: 30,0797
@ by Siemens AG

File: SM5 PDUmode.doc

pape 5ol 15
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3. Parameter description

1.1 Service Center adress information element (SCA info element)

1.octet 2. ocbet 0-8 octals
type of .
len number BCD digits

eg. OF =y Q4 71 01 BF OO OO

2. oobet 4. oobet ket octet
T T T
- - - i last digit
digit2 | digit1 digitd | digit3 ST

len:
The octet "len™ contains the number of octets reqiured for the number of the Service Center
plus the 1 byte . type of nunber*

type of number:
81H: the following munber is naticnal
91H: the following number internaticnal
i for further information see GSM 04.08 chapter 10.5.4.6)

octet:

One octet includes two BCD-digit Fields

[f the called party BCD number contains an odd number of digits, the last digit shall be filled
with an end mark coded as "FH™

Example:
if you have the SC-number +49 171 0760000 you have to type:

0791947101 670000

! notice: If the .Jen® field is set to Zero the MOBILE takes the default value of the
Service Center adress set by the AT+CSCA command!

2.2 Protocol Data Unit Type (PDU Typel

SME-SUBMIT: SMS-DELIVER:
bis: ¥+ 6 &5 4 2 2 1 i bits: ¥ B 5 4 3 2 1 0
|H:F' r.unisn WFF | nl:-l [ | ||:u=~ |_|I:I-|1 sml | r_-ugl kAT |
O o0 o XX 0 01 oo

! notice: you have to write the PDU-type in Hex-Format, a possible example is "11H™ !

R 0 Reply Path parameter is not set in this FDU
1 Reply Fath parameter is set in this PDU
Dhate: H0.07.97 File: 5M% PDUmode.doe pape: & ol 15
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LDHI: o The UD field contains only the short message
1 The beginning of the UD field contains a header in addition of the short
message

SRI: (is only set by the SMSC)
0 A status report will not be returned to the SME
I A status report will be returned to the SME

SRE: 0 A status report is mot requested
1 A status report is requested
VPF:  bitd  hit3
0 0 WP field is not present
0 l Reserved
1 0 WP field present an integer represented (relative)
1 1 WP ficld present an semi-octet represented (absolute)

any reserved values may be rejectad by the SMEC

MMSE: (is only set by the SMSC)
0 More messages are waiting for the MS in the SMSC
l Mo more messages are waiting for the MS in the SMSC

Rk 0 Instruct the SMSC to accept an SMS-S5UBMIT for an short message still
held in the SMSC which has the same MR and DA as a previosly
submitted short message from the same OA.

1 Instruct the SMSC to reject an SMS-SUBMIT for an short message still
held in the SMSC which has the same MR and DA as a previosly
submitted short message from the same OA.

MTI:  bitl  bitD  Message tvpe

0 0 SMS-DELIVER (SMSC === MS5)

L 0 SMS-DELIVER REFORT (M5 —> SMSC, is generated
autornatically by the MOBILE, after receiving a SMS-DELIVER)

0 1 SMS-SUBMIT (MS& ——= SMSC)

0 l SME-SUBMIT REPORT (SMSC === MS)

I 0 SME-STATUS REPORT (SMSC === MS)

1 0 SMS-COMMAND (MS === SMELC)

I I Reserved

(the fat-marked lines represent the featwes supported by the MOBILE)
! notice: not every PDU Type is supported by the Service Center !

1.3 Message Reference MR

Date: 30.07.97 Filez: 5MS PDUmode. doe pape: Tol 15
@ by Siemens AL Version 1.2
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SME with the PIL mods

MR 1 cactert
| 2.0 00 H

The MR field gives an integer (0..255) representation of a reference mumber of the SMS-
SUBMIT submitted to the SMSC by the MS.

! notice: at the MOBILE the MR is generated automatically, -anyway you have to

generate it-
a possible entry is for example "00H™ !

1.4 Originator Adress 04 Destination Adress DA

OA and DA have the same format explained in the following lines:

1 oclel 2 oclet O oohat=
typsa ol L e
| number | BCD digi=
apg F ai Bl 4 & Fr
3. ochat 4. oclet |t ot
.. I B . I - I
| digil® | digi | chgild | digil | |!:‘:-ﬂ'gi

len:
The oetet “len™ contains the number of BCD digits

type of number:
81H: the following mumber is national
91H: the following number internaticnal
i for further information see GSM 04.08 chapter 10.5.4.6)

BCD-digits:
The BCD-digit Field contains the BCD-mwnber of the Destination e.g. of the Originator

If the called party BCD number contains an odd number of digits, the last digit shall be filled
with an end mark coded as "FH™

Example:
if vou have the national number 1234567 you have to type:

078121436517

2.5 Protocol Identifier PID

Dhate: MLOT.9T
B by Siemens AL

File: SM5_PDUmode.do: pape: 8 ol 15
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PID:
| 0 0 H

The PID is the information element by which the Transport Layer either refers to the higher
layer protoeol being used. or indicates interworking with a certain type of telematic device.
here are some examples of PID codings:

00H: The PDL has to be treat as a short message
41H: Replace Short Message Typel
4IH: Replace Short Message Typel
43H: Replace Short Message Type?

4TH: Replace Short Message Type?
If . .Replace Short Message Type x* is present, then the MS will check the associated SC
address and originating address and replace any existing stored message having the same
Protocol 1dentifier code, SC address and originating address with the new short message and

other parameter values. If there is no message to be replaced, the MS shall store the message
in the normal way.

(for further information see GSM 03.40 chapter 9.2.3.9)

! notice: it is not guaranteed that the SMSC supporis every PID codings!

2.6 Data Coding Scheme DCS

bits: ¥ & &5 4 3 2 1 0

l_'.l:-:lthrl:up|I:l|K oo

eg. 0 0 O 0O 0O OO0 O =200H

means: T- bt data coding dalaull | phaksal

eqg. T 1 1 1 0 1 1 0O =F&6H

means: &bit dala coding Class 2

The DCS field indicates the data coding scherme of the UD {User Data) field, and may indicate
a message class. the octet is used according to a eoding group which is indicated in bits 7..4.
The octet is then coded as follows:

Coding group:
bits 7..4 bits 3.0

Dhate: J0L.0T7.97 File: 8M% POl mode.doc pape 0ol 15
@ by Siemens AL Version 1.2
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0000 Alphabet indication
Lnspecified message handling at the MS

oooo Default alphabet (7 bit data eoding in the User Diata)
0001-1111 reserved
0001-1110 Reserved coding groups

1111 Data Coding/message class
bit 3 is reserved, set 0

hit 2 (message coding)
L[} Default alphabet (7 hit data coding in the User Data)
1 S-bit data coding in the User Data

bit 1 bit 0 (message class)

i Class0 immediate display

1 Class1l ME (Mobile Equipment)- specific

0 Class2? SIM specific message

1 Class3d TE (Terminate Equipment)- specific

[ B = =]

Default alphabet indicates that the UD (User Data) is coded from the 7-bit alphabet given in
the appendix. When this alphabet is used, eight characters of the message are packed in seven
octets, and the message can consist of up to 160 characters (instead of 140 characters in 8-bit
data coding)

In B-bit data eoding, you can relate to the INTEL ASCII-HEX table.

In Class 0 {immediate display) the short message is written directly in the display, as the M1
has no display the Class 0 message can be realised only in a roundabout way.

In Class 1 to Class 3 the short message is stored in the several equipments ME, SIM-card and
TE.

In time the Class 2 is supported, if you choose Class 1 or Class 3 the short message is treated
the same way as a Class 2 message.

! mote: It is recommended to use the Class2 message, or the coding group “0000 bin™ !

1.7 Service Center Time Stamp SCTS

The SCTS is the information element by which the SMSC informs the recipient MS about the
time of arrival of the short message at the Transport Layer entity of the SMSC. The time value
is included in every SMS-DELIVER being delivered to the SMSC, and represents the local
time in the following way:

SCTS:
1. oazlel 2 ook A e 4. otet 5. ohed 6 ooet T.ooche
fear Month Diay Hour  Minute  Second TimeZone
FIE 2 M 2 71 2 T 2 T3 I FIE
1 1 1 1 1 1 1
ag 719 510 12 i 5 4 33 0n
mears: Z1th of may 97 12045:33
Dhate: 30.07.97 File: 5MS PDUmode. do: page: Mol 15
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SME with the PO mede

The Time Zone indicates the difference, expressed in quarters of an hour, between the local
time and GMT (Greenwich Main Time).

3.8 Validity Period VP

The Validity-Period is the information element which gives an MS submitting an SMS-
SUBMIT to the SMSC the possibility to include a specific time period value in the shart
message. The Validity Period parameter value indicates the time period for which the short
message is valid, ie. for how long the SMSC shall guarantee its existence in the SMSC
memory before delivery to the recipient has been carried out.

first case (relative):

eg. AAH VPF =10

{four days)

second case {absolute):

| o | Keonth | vy | Howr |r-.‘Ir!.|In- | Sacond |T|mn.2-:vnn| VPF = 11

eqg. 79

50 12 i1 54 13 0a

The VP field is given in either integer or semi-octet representation. In the first case, the WP
comprises 1 octet, giving the length of the validity period, counted from when the SME-

SUBMIT is received by the SMSC. In the second case, the VP comprises 7 octets, giving the
absolute time of the vality period termination.

In the first case. the representation of time is as follows:

WP Value Validity period valus

0-143 (VP + 1) x 5 minutes (Le 5 minutes intervals up to 12 hours)
144-167 12 hours + ((WP-143) x 30 minutes)

168-196 (VP-166) x Ida}f

197-255 (WP-192)% 1 week

in the second case, the representation of time is identical to the representation or the SCTS
{Service Center Time Stamp)

The case of representation is set in the VPF (Validity Period Format) in the PDU-tvpe.

3.9 User Data Length UDL and User Data UD

Dater ¥L0T7.97
@ by Siemens AL
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5 I E ME N s SME with the P mode

1 octel 0. 140 ozhels

DL upb
eg. 05 Ee 22 9B FD 06

means: "hallo” with 1he defaull gl phabel (ses Append)

The UDL field gives an integer representation of the number of characters within the User
Data field to follow.

4. PDU Examples

MR '[3:?;5;
POL. poing)
hvpa | F-|:||
DU|1 100{53 214365F ﬂDUﬂAﬁU E8329BFDO06
typo of [anﬂi:f:ﬂhﬂr;;ﬁq o L““é.‘.ﬁu.“ah'ima ‘
omber Erglj- PID ':‘;-'E
ken BCA (BT DrE000) | ”Rl coding)

DCiestiratian fAdress: L (helke®in B bi
(122487 A2 formaty

079194710167000011000781214365F700 Aﬂﬂ 68656 C6C6F

typa of WP
rurmher fTour days)

here are two examples how to send a short message with AT+Cellular:

first enter PIM-number and the Service Center Adress:

aftepie="XX1XX" erier the PIN-mwnber

IR

aftosea="+401T222T0080" erter the Service-Center-Adrvess (here 12)

(a1

aftemgy=140 erter “werd message ™, 140 1s the maximum lengih in

frded af the following PILT

= B TN TE D 23 d30 S FTO00RAAGSEFT 298 FID0G e the PO (EMS-SUEMIT) ard finish with “cirl Z7the
thin-typed characters are the Destivation Adress e g, the
own tel-rpumber the Service Certer adress (5 e saome ax
sel via al-tesea command

HOMGE: 0

Dhade: 30.07.97 File: SMS PDUmode.dos page: 12 ol 15
@ by Siemons AG Vrsion 1.2
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K

aitecpms ¥ are meszages siared on the SIM-Card?

FOPMS: "SM" 1.7, "SM™ 1.7 on this SIM-Card is 1 message storad

Ok youl can store at most 7 messages

ai+cmgr=[ read stored message in laeatiar §

HOMGR: 0, 24

GO0 | 94T A2 1521 200006930824 16 | 840005 ERAZORFDOG This iz a PDU{SMS-DELIVER) sent
by the Service Center

IR

2nd example:
ai+emgw=1 40 wirlle message in e memory of e SIW-card

= @TOIRATIONG T QT BQ8 TE T2 T 305F TOOF 6A APFGES G CHOHF  fvpe the PO EME-SUBMITY and finwsh
with Vetel £ the ihin-lyped characters are the
Destiration Adress e.g. the own tel-meanber. The Service
Cemter Advess x|, +J 07 TIOTHNNNG

HOMOGW: 2

IR

ai+emgr=2> read slored message in laeatior 2

HOMGR: 2,17

(O OO0TE] 214365 FT00FG AADSGEASGOGCGF this is the PILT stored in location 2

K

ai+em =2 rend the mesrage stored In ocalion 2

HOMES: 3

IR

abtomsas=2,TH5432 1%, 125 rend the message stored iy ocaiion 2 1o the mational
{120 = 8TH) destiination address  TO543217

altemss=2, 01T 765432 1% 145 rend the message stored fn oeailon 2 o the internaflonal
{145 = 9IH) destination address 400 FIT654320"

aitecpms ¥ are messages siored on the SIM-Card?

HOPMS: "ShT L3, 7, "8M° 3.7 on this SIM-Card are 3 message stored

K you can glore al most 7 messages

ai+emgr=3 read slored message in loeatior 3

HOMIGR: 0, 24

GO0 1947 TR2 1321 9200 FGA0E2S] W T 2000568656066 This is a PRU{SMS-DELIVER) seni
by the Service Centar

[

Dhate: 30.07.97 File: SMS_ PDUmode.doe page: 13 ol 15
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5. Appendix

Default alphabet:

SME with tha POL modz

L7 0 i 0 0 l l I I
b5 0 0 I I 0 0 I I
&K 0 l 0 2 0 l 0 I
hd b3 b2 b1 0 I 2 3 4 5 & 7
o [0 Jo 0 0 @ A ]sp Jo - S p
] 0 ] I l ! I A Q) a q
] 0 l 0 2 5 i " 2 B R ] r
0 [ I I 3 I 3 C S ¢ 5
0 I 0 0 4 A 4 D T d t
0 I 0 I 5 £l *a 5 E 8] g Ll
0 l l 0 3 1 & & F W f v
0 l l I 7 p ) 7 G W 2 W
I 0 ] 0 (i 12 ! B H X h X
I 0 0 I ) =) i Q I Y i ¥
I 0 l 0 10 LF = i : J £ ] z
I 0 l I 11 + ko A k i
I l 0 0 12 L O | i
I I 0 I 13 CR - = M m
I l l 0 14 ] ™ M i i i
I l l l 15 7 0 8]
abbreviations:
M3 Mobile Station UDL User Data Length
SME Short Message Entity UD User Data
SMEC Short Message Service Center RP Reply Path
MM Man Machine Interface LDHI User Data Header Indicator
POUs Protocol Data Units SRl Status Repoart Indication
SM-AL  Short Message Aplication SRR Status Report Request
Layer VPF Walidity Period Format
SM-TL Short Message Transport MMS More Messages to Send
Layer RD Reject Duplicate
SM-RL  Short Message Relay Layer MTI Message Type Indicator
SM-LL  Short Message Link Layer ME Muobile Equipment
PDU Type Protocol Data Unit Type TE Terminal Equipment
MR Message Reference SIM Subscriber Idertity Modul
A Originator Adress
DA Destination Adress
PID Protocol 1dentifier
DCs Diata Coding Scheme
SCTS Service Center Time Stamp
VP Walidity Period

Miate: 30.07.97
@ by Siemens AC
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error codes:

N s L P e i

[ =]

o Q-

B

¥,

P bd —
P

IS N R N O N Y (A T (8 Y N
o T I LR U S I

Lag L

1o

phone failure

no connection to phone
Phone-adaptor link reserved
aperation not allowad
operation not supported
PH-SIM PIN necessary

SIM not inserted

SIM PIN requirad

SIM PUK required

SIM failure

SIM busy

SIM wrong

incorrect password

memory fill

imvalid mdex

not found

memory failure

text string too long (+CPBW)
invalid characters in text string
dial string to long

invalid characters in dial string
no network service

network timeout

tmknown

PUK for theft protection necessary
PUK?2 for SIM necessary
PIMN2 for SIM necessary

SME with the PDL mode

Date: 30.07.97
@ by Siemens AL
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LAMPIRAN D
PROSES PERANCANGAN PERANGKAT
LUNAK DENGAN TASM301 DAN
PENGISIAN MIKROKONTROLLER



Pengujian Perangkat lunak

terhadap perangkat lunak yaitu menguji apakah perangkat lunak tersebut
sesuai dengan kinerja hardware yang diinginkan atau tidak, oleh karena itu langkah
selengkapnya pengujian perangkat lunak dapat diuraikan sebagai berikut:

1. Membuka MS-DOS prompt dengan bantuan program TASM301 bisa
mengetahui apakah listing program yang kita buat itu benar atau salah yaitu
dengan cara memanggil file program yang dibuat dengan catatan file yang
dibuat harus satu folder dengan file TASM301 dan tipe file yang digunakan
adalah ASM. Langkah ini juga merupakan langkah untuk meng-konversi file

ASM kedalam bentuk file HEX. Tampilan program TASM301 diperlihatkan

pada gambar dibawabh ini:

ASH Assembler Uersion 3.8.1 June. 1994.
Copyright ¢G> 1985-1994 by Speech Technology Incorporated
asm: Mo files specified.
asm —{nn» [-options] spc_file [obj_file [lst_file [exp_file [sym_filelll]
ption Flags defined as follows:
={nn* Tahle <48=8048 65=6582 51=8851 B5=BBBS BA=zB@>
(6B=6808 B5=6885 7O=THS7080)>
€3218=TH532818 3225=THS32@825>
~t<tahk Table {alternate form of ahovel
-a Azsembly control (strict error checking)
=b Produce object in binary Format
Object file written as a contigous block
—d{macro> Define macro
Show source lines with macros expanded

=

=Flxx> Fill entire memory space with "xx" (hex>

—g{x} Ohj format (B=Intel.1=H0%Tech,2=Motorola,3=hin)

=h Produce hex table of the assenbled code

=i Ignore case in labels

-1lall Produce a label table in the listingll=long.a=alll
-m Produce object in MOS Technology format

—0LKKD Define number of hytes per obj record = Cxx>

—p{lines> Page the listing file
Quiet, disable the listing fFile

-q

=rikh> Set read buffer size (KB)

- Write a symbol table file

—xlHKP Enahle extended instruction set (if any?

G =S DOCUNE™1~DENNYH™1MY DOCU~1 denny~BAHANT "1 tasn3@1 >

Gambar Tampilan Program TASM301



2. Jika terjadi kesalahan pada listng program yang dibuat maka akan tampil pada

layar, seperti gambar dibawah ini:

—t{tah> Tabhle {alternate Form of
-a Assenbly control {strict

above
error checking?

-h Produce object in hinary format

- Ohject File weitten as a contigous block
=d<{macror Define macro

-8 Ehow source lines with macros expanded

=F{mm Fill entire memory space with "xx' {hex>

=g Obj format {(B=Intel.1=H0STech.2=Motorola.3=hin>
=h Produce hex tabhle of the assembled code

=i Ignore case in labels

=1[all Produce a label tahle in the listingll=long.a=alll
-m Froduce object in MHDOE Technology Format

0K Define number of bytes per obj record = {xx>

—pflines?» Page the lizting file

| Guiet, dizable the listing File

=ri{kh> Set read buffer size (B>

-= Weite & zymbol tahle File

et ] Enable extended instruction set (if any

2 DOCUHE™ L DENNYH™1 <MY DOCU ™1 ~denn y~BAHANT "1« tasmn3B1l tasm -51 -T51 -GB antriOH.a
m

ASH BAS1 Assembler. Veprszion 3.8.1 June, 1994,

Copyright (C» 1985%-1994 by Spsech Technology Incorporated
asm: pass 1 complete.

ntriOH.azm line B8E4: Lahel not Found: (TAMPILKEDISFPLAX»
ntriOH.azsm line B183: Label not found: {(HAPUSSHS>

asm: pass 2 complete.

azm: Humher of errors = 2

DOCUHE™L ~DENHYH ™1~ HY DOCU ™1~ denn y~BAHANT 1t asnldB@i >

Gambar Informasi error pada program TASM301
3. Jika terdapat kesalahan seperti gambar 4.6 maka selanjutnya membuka file
dengan ekstensi LST, hal ini dilakukan untuk mengetahui letak kesalahan

listing program yang buat dapat dilihat pada gambar dibawah ini.

Bl ANTRIOK - WordPad

File Edit e Inserk Formak Help
O M & & &4 = =)
oa7s o119 75 57 CoO MO BUFSEGS , #5C0
oove o11Cc 7S &3 00 o LTy NUMCS, #00
o777 O11F 75 &4 OO0 MO MUMET, #0O0O
oo7s oi1zz 75 S5F 00O MO STIMS, #0
oovws o125 75 &1 00 jo LTy STHMEM, #0
ooso ol1z5 75 60 53 MO STDATAR, #' 3!
oos1 o128 C2 B4 CLE LEDMERLH
oasz o120 Dz EBS SETEB LEDHTI.JATT
ooss3 O1Z2F 12 05 ES LCALL INITSERIALALHFP
antrioK.asm line O0S593: Lakbhsel not fournd: ([ TAMPILEEDISPLA)
oosa o132 iz oOooOo oo LCALL TAMPILEEDISFPLA
oass o135 12 06 0o LCAT.T. DELAYTIDETIK
oosse 0138 290 08 43 o LTy DPTR, # TESMODEI
oosT? O13EB 12 05 C9 LCAT.T. FPROC KIRIMDATA
ooss O13E
oos<9 O13E
oo=0 O13E 1=z 05 DE BACALAGI1: LCALL FREALDCHE
oo91 O141 B4 4F Fo W JME A, HEF'O' , BACALAGI1
[ =] O14434 1= OS5 DE BACATAGTZE : LCAT.T. RELDCHE
oo9s o147 B4 4EF Fo CJIME A, HS "K', BACALAGIZ
oos g Ol13n
Qo9 s O144 90 0O&s 73 o LTy DPTR, #HAPUSSMS 1
oas 6 O14n 1= o5 Cc2 LCAT.T. FROC KIRIMDATA
[mJml=ler) o150 <z BES CLER LEDHIJATS
ooss o152 12 06 0o LCAT.T. DELAYIDETIK
[=]ui=}=] O155 20 0s =4 MO DPFTR, #HAPUISSMIZ
o100 o1s5s 12 Os C9 LCAT. T, PROC KIRIMDATA
o101 0158 Dz BS SETE LEDHIJATT
o102z o15D 12 0& 0O LCALL DELAY1IDETIK
antrioK.asm line O1035: Lakbhsel not fournd: [HAPTTSSMIS)
o103 o150 20 OO oo o LTy DPTR, #HAPUSSMS
o103 o165 iz o5 Cc= LCAT.T. FROC KIRIMDATR

Gambar Informasi letak kesalahan dalam file LST
4. Setelah letak kesalahan diketahui, maka selanjutnya yang harus dilakukan

adalah memperbaiki kesalahan tersebut dengan cara mengedit file tersebut



dengan cara membuka kembali nama file dengan ekstensi ASM pada program
text editor (notepad).

5. pada langkah nomor 1, dan ini terus menerus dilakukan sampai program
menampilkan pesan tidak terdapat kesalahan (error) seperti yang ditunjukkan

pada gambar dibawah ini :

ChH=6HUH AL =6HHS YH=TRL VAN >
(3218=THM232818 3225=THS32825)

titahk Table {alternate form of abovel
—a fAizzembly control {strict error checkingl
b Produce object in binary format
- Object File written az a contigouwus hlock

—d{macro> Define macro

-6 Show zource lines with macros expanded
—F{wn Fill entirve memory space with "xx" (hexd
gl Ohj Format (@=Intel.l1=-M0E8Tech,2=Motorola,d=hind)
~h Produce hex tahle of the asszembled code
-i Ignore case in labels
=1Call Produce a label table in the listingll=long.a=alll
-n Produce obhject in MOE Technology format
RS ] Define number of bytes per obj record € >
—p<linez? Page the lizting file
o | Quiet, disable the listing File
=rikh> Set read buffer szize (KB
-5 Write a symbol tahle file
w0 > Enable extended instruction set (if anyl
Gz DOCUNE™L~DENNYH ™1~ MY DOCU™1 “~denn y»BAHANT "1 tasndBl >tasm 51 -G antrilk.asm
AEH 8851 Assembler. Uerzion 3.8.1 June. 1994.

Copyright (C) 1985-1994 by Epeech Technology Incorporated
asm: pazs 1 complete.

azm: pazz 2 complete.

asn: Numnber of errors = @

S DOCUHE™L ~DEHNYH 1 ~ MY DOCU~1 ~denn y~BAHANT “1“tasn3fl >

Gambar Informasi eksekusi program tanpa error

6. Setelah program yang kita buat tersebut tidak ada kesalahan lagi, maka
selanjutnya dilakukan proses pengisian IC mikrokontroler AT89C52 dengan
program yang telah dibuat tersebut. Proses pengisian program ke dalam
mikrokontroler, membutuhkan perangkat keras dan perangkat lunak yang
berfungsi sebagai downloader. Sebagai perangkat keras digunakan downloader
yang terhubung dengan serial port pada PC. Sedangkan perangkat lunak yang
mendukung programer atau downloader yaitu EZ Uploader V3.0.

Adapun langkah-langkah yang ditempuh untuk mengisikan program ke dalam

IC mikrokontroler yaitu sebagai berikut :



a. Membuka program EZ Uploader V3.0 (gambar 4.9)

b. Pilih ada di Com berapa Programmer yang kita pasang.

c. Jika telah dipilih maka pada aplikasi ini akan tampil pesan Connecting yang

dilanjutkan dengan pencaraian IC mikrokontroler yang terhubung dengan

downloader.

d. Tunggu sampai aplikasi ini menampilkan pesan ditemukannya IC

mikrokontroler yang akan kita isi program.

4 EZ Uploader ¥3.0 (=
) = Com 1 Com 2 itk
Send Hexfile E =it Com 3 [ 4! Scan Porl
“erify kMode Securiy
r I Fast Werify ‘rr Lock Code 7 I
Connecting ... ;I
Identify your Chip...

| B9CS2 Found 7|

Gambar Program EZ Uploader

e. Panggil file HEX yang telah kita buat tersebut dengan cara pada aplikasi
EZ Uploader V3.0 ini klik send Hex File, ditunjukan pada gambar di bawah

ini.
Laok [ 3 ProgJaan = j=]
EE
B
File name: |Takhir Open I
Files of type: IInteIHEX File: [Bhits) j Cancel |

Gambar Pemanggilan File Hex



f. Tunggu sampai pada aplikasi ini mengeluarkan pesan Complete.

Ditunjukan pada gambar dibawabh ini.

4 EZ Uploader ¥2.0 3
= oY Corn 1 Com 2 B
Send Hexfile E =it S & [ & Scan Porl
“Werify bMode Security
’7 ™ East Werifu |rr Lock Code T |
Connecting ... ;I

Identify your Chip...

Filename : Serzhp. hex Uszed Memony - B53
Erazing(1/10] ...

wTiting ...

Werify

Completel

=

| | 89C52 Found =

Gambar Pesan Complete pada EZ 3.0

g. Jika telah selesai maka berarti IC mikrokontroler telah terisi oleh program
yang telah kita buat tadi dan siap untuk diaplikaskan dengan rangkaian
sebenarnya.

h. Masukkan IC yang sudah terprogram pada rangkain minimum system
modul yang telah kita rancang.

i.  Operasikan alat tersebut sesuai dengan rancangan.

j. Bila alat tidak jalan, cek kembali apakah ada kesalahan di program atau
perangkat keras, hingga alat dapat bekerja sesuai dengan yang telah kita

rancang.



LAMPIRAN E
PRINT OUT NOMOR ANTRIAN



CONTOH PRINTOUT UNTUK PEMESANAN PELAYANAN CUSTOMER
SERVICE (CS)

NOMOR ANTRIAN
001A

NOMOR ANTRIAN
002A

NOMOR ANTRIAN
003A

NOMOR ANTRIAN
004A

NOMOR ANTRIAN
005A

NOMOR ANTRIAN
006A

NOMOR ANTRIAN
007A

NOMOR ANTRIAN
008A

NOMOR ANTRIAN
009A

NOMOR ANTRIAN
010A

NOMOR ANTRIAN
011A




CONTOH PRINTOUT UNTUK PEMESANAN PELAYANAN PEMBAYARAN
(PB)

NOMOR ANTRIAN
001B

NOMOR ANTRIAN
002B

NOMOR ANTRIAN
003B

NOMOR ANTRIAN
004B

NOMOR ANTRIAN
005B

NOMOR ANTRIAN
006B

NOMOR ANTRIAN
007B

NOMOR ANTRIAN
008B

NOMOR ANTRIAN
009B

NOMOR ANTRIAN
010B

NOMOR ANTRIAN
011B




