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;*********************************************************************

THIS PROGRAM IS ROTATE RIGHT OF PORT 0

; DESCRIBTION
; FILE NAME

; COMPILER

; SUPPORT

; DATE

PO.ASM

CROSS 32
AT89C5131

7 August 2004

;*********************************************************************

CPU
HOF
INCL

"8051.TBL" ; Processor declaration

"INT8" ; Intel 8-bit hexcode

"AT89C5131.SFR"

;***********************************

; DEFINE

;***********************************

DATA EQU

OFEH

;***********************************

ORG 0000H ; Reset vector
ANL CKCONO, #11111110B ; SYSTEM CLOCK = 12CLK/MACHINE
g ORL CKCONO, #00000001B ; SYSTEM CLOCK = 6CLK/MACHINE
START: MOV A, #DATA ; DEFIND FIRST VALUE
LOOP: RR A
MOV PO, A
ACALL DELAY
SJMP LOOP
,-************************************
; DELAY
,-************************************
DELAY: MOV R2, #100
Ll: MOV R3, #50H
L2: MOV R4, #5H
DJINZ R4, S
DJNZ R3,12
DJNZ R2,L1
RET
END
ETT CO.,LTD. 2 WWW.ETT.CO.TH
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Two Wire Interface (TWI)
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Bit Frequency (kHz)
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0 0 0 47 62.5 256
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1 0 1 100 - 120
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=93.75kHz ....... #
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°

[24xx256_W.ASM 1 Tsunsuiliduniaidisudeyadnuiu 256 bytes adliluuminaaauan
EEPROM slausiuaninsa 00H — OFFH sosszuutia I°C luniiddiauldd] EEPROM Lwef 24L.C256 Tadavnqia
wuA 32 Koytes Anlusunsusnuans, AfidiauazEuann 10H udnaziiinAnauiias 1 lildes ( feruazsiasiu

'
oAl

Tisunsu [24xx256_2_ UART.ASM] ivageanfidisdnlily EEPROM sunnalilsunss PROCOMM 3)

;*********************************************************************

; DESCRIBTION : THIS PROGRAM IS WRITE DATA TO EEPROM
; FILE NAME : 24XX256 W.ASM

; COMPILER : CROSS 32
; SUPPORT : AT89C5131
; DATE : 26 August 2004

,-*********************************************************************

CPU "8051.TBL" ; Processor declaration
HOF "INT8" ; Intel 8-bit hexcode
INCL "AT89C5131.SFR"

;***************‘k‘k****************************************************

; DEFINE BYTE SECTION
;********************************‘k********************************‘k***
TWI_DATA EQU  20H

SLAVE_ADR EQU  21H

ADR_H EQU  22H

ADR L EQU  23H

B TWI _BUSY EQU  25H  ; BIT TYPE

TWI DATA I  EQU  26H
STOP_BACKUP EQU  27H

R R R I I i I I e e b I I i I I S I I S b I I I I I I I I b b b 2 b I S b I b e b b b b 2 S b b b S 3
’

2 DEFINE BIT SECTION
%K K ok ok ok ok ok ok ok ok Kk ok ok ok kK ok ok ok kK ok ok ok kK o ok ok ok ko ok ok Xk o ok ok ok K ok ok ok ok ok ok ok ok ok ok K ok ok ok ok K ok ok kK K ok ok kK K
RW EQU 24H ; O=WRITE, 1=READ ; BIT TYPE

’-*********************************************************************

ORG 0000H ; Reset vector
START : LJMP BEGIN

’-************************************************

5 INTERRUPT SECTION
’-************************************************
ORG 0043H
LJMP  TWI IT

,-************************************************

ORG 0100H

,-*************************************************

;i INITIALIZE EEPROM 24XX256
,-*‘k****‘k‘k*k***‘k‘k*k***‘k‘k*k***‘k**k**********************
BEGIN: ORL CKCONO, #00000001B ; 6 CLK PERIOD/MACHINE
ORL SSCON, #01000000B ; enable TWI */
ANL SSCON, #01000100B ;
SETB EA ; interrupt enable */
ORL IEN1, #02h ; enable TWI interrupt */
CLR B _TWI BUSY
MOV TWI_DATA, #10H ; data example to send */**

MOV ADR_H, #00H

MOV ADR L, #00H

MOV STOP_BACKUP, #00H
MOV RO, #00H

MOV PO, #0FH

ETT CO.,LTD. 7 WWW.ETT.CO.TH
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LOOP W:

MOV
JB

JB
MOV
JB

SETB
MOV
CLR
MOV
ORL

JMP

ACC, STOP_BACKUP
ACC.4,CONT W

B TWI BUSY,END IF W
ACC, SSCON
ACC.4,END IF W

B TWI BUSY

’

’
’

’

SLAVE ADR, #10100000B;

RW
SSDAT, #00h
SSCON, #00100000B

LOOP W

’

’

FIND STOP BIT, IF 'l' JUMP

jump if b TWI busy bit = '1'*/

Jjump if acc.4 bit = '1' "STOP FLAG"
usually not Jjump*/

flag busy =1 , now, I'm not Empty.*/
slave adresse example

0= WRITE

clear buffer before sending data

TWI start sending */ after that SI
bit is set 'l'

and the status code in SSCS will be
08h.

ER I I I I e I i b b i b b b IR S b b b b b b b b S S b b b S b o Ib b b i b o

CONT W:

END IF W:

MOV
INC
INC
INC

CJINE
MOV
SJIMP
JMP

STOP_BACKUP, #00H
ADR L

TWI DATA

RO

RO, #00H, LOOP_W
PO, #55H

$

LOOP_W

’

0 - 255h

ERE R RS R SRS SRR E SRR E S SRS R R SRR R R SRR S SR i

INTERRUPT SERVICE ROUTINE

TWI IT:

MOV R7,8SCS

R R R R i R I I S R e R S I b S S b 2 S

R R TWI status tasking L R

CASE 00: CJNE R7,#00h,CASE 08 ; A start condition has been sent
; SLR+R/W are transmitted, ACK bit
; received
CLR B TWI BUSY ; TWI is free
ORL SSCON, #10H ; SEND STOP
LJMP end switch
CASE 08: CJNE R7,#08h,CASE 10 ; A start condition has been sent
; SLR+R/W are transmitted, ACK bit
; received
ANL SSCON, #~20h ; clear start condition
3 send slave adress and read/write bit
MOV ACC,slave_adr
MOV C,RW
MOV ACC.O0,C
MOV SSDAT, ACC
LJMP end_switch
CASE 10: CJNE R7,#10h,CASE 18 ; A repeated start condition has been
; sent
; SLR+R/W are transmitted, ACK bit
; received
ANL SSCON, #~20h ; clear start condition
; send slave adress and read/write bit
MOV ACC,slave_adr
ETT CO.,LTD. 8 WWW.ETT.CO.TH
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CASE 18:

CHECK FIR:

CHECK_SEC:

CASE 20:

CASE_28:

CASE_30:

CASE_38:

CASE 40:

S40:

CJINE

ANL
MOV
MOV
JNB

ANL
MOV
MOV
JNB

ANL
MOV
JMP

CJINE

ORL
CLR
JMP

CJINE

;ANL
ORL
MOV
CLR
JMP

CJINE

ORL
CLR
JMP

CJINE
ORL
CLR
JMP

CJINE

ANL
MOV
JNB
MOV

ACC.O0,C
SSDAT, ACC
end switch

R7,#18h, case 20

SSCON, #11110111B
SSDAT,ADR H

ACC, SSCON
ACC.3,CHECK FIR

SSCON, #11110111B
SSDAT,ADR L

ACC, SSCON
ACC.3,CHECK SEC

SSCON, #11110111B
SSDAT, TWI data
end_switch
R7,#20h, case 28
SSCON, #10h

b TWI busy

end switch

R7,#28h, case 30

SSCON, #11110111B
SSCON, #10h

STOP_BACKUP, SSCON

b TWI busy
end switch

R7,#30h, case 38

SSCON, #10h
b TWI busy
end switch

R7,#38h, case 40
SSCON, #10h
b TWI busy
end switch

R7, #40h, case 58

SSCON, #11110111B
ACC, SSCON
ACC. 3,540
TWI DATA I, SSDAT

SLR+W was transmitted, ACK bit
received

clear SI

JUMP IF SI = '0'

clear SI

JUMP IF ACC.3 = '0'

clear SI
Transmit data byte, ACK bit received

SLR+W was transmitted, NOT ACK bit
received

Transmit STOP

TWI is free

DATA was transmitted, ACK bit
received

clear SI

send STOP

BACKUP

TWI is free

DATA was transmitted, NOT ACK bit
received

Transmit STOP

TWI is free

Arbitration lost in SLA+W or DATA.
Transmit STOP
TWI is free

As soon as, the DATA will move to
SSDAT SFR.
clear SI

JUMP IF SI = '0O'
Master will send ACK or NACK to slave

’

;ORL SSCON, #00000100B
ANL SSCON, #11111011B

set AA
CLR AA

*/ SENT ACK
*/ SENT NACK ( DEFAULT USED )

LJMP

end switch

ETT CO.,LTD.
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CASE 58: CJINE R7,#58h,case 5X
ORL SSCON, #00010000B ; send STOP
MOV STOP_BACKUP, SSCON ; BACKUP
CLR b TWI busy ; TWI is free
JMP end switch

CASE_5X:

end switch: ANL SSCON, #11110111B ; clear SI flag
RETI

R I I I e I i I i b b b I I b b R b b b I I I I S b b I b Ih I b i b

DELAY

R R R RS R SRR SRR S RS R R e I R R S S b S

DELAY: MOV R7, #9
Dl MOV R6, #5
D2: NOP

NOP

DJNZ R6,D2
DJNZ R7,D1
RET

R R R S S R R R e I I R S S R b S S 2 S

; DELAY
A h AR A A AR A AR AR AR A AR AR AR I A KA A I A AR AR A AR h Ak *kxk
DELAYS: MOV R7, #25
D1S: MOV R6, #20
D2S: NOP
NOP

DJINZ R6,D2S
DJNZ R7,D1S
RET
END

ETT CO.,LTD. 10
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ANaBLU"E

PR Py - Y Y
anigeulaansng s luneusuniugs,
Tuldsunsumesnuumienaslunimnine  udoay
WindNFaus BEGIN adunaude END_IF 1 aziflu
dou BODY aaslsungs way seanniadldavidly
Tsunsnsias T9RER19ENeNNT Interrupt AT
dl d’l a ¥ = ]
war wesanTdsunsuiidunisdeudeyaivesading
Wen Aatls CASE_XX o Tulilsunsusiaanandly
siaaldanuAa CASE_08, CASE_18, CASE_28 winiiu
Aﬁl a Y oo g = QI v %
esunglifsll Ae  Fuwsndeusewmanuguuy
= v o 2
78 Protocol 99an1sdedayatusyuuia 1°C luwuy
wmsgunen TaiunimsgIueedtdtn Philips an
utgtuuunisde TWI 2891 AT89C5131 Amli
ApAARRITLNIAIFIN I°C 189 Philips , s

1 v = ] o z A
@mamqmuuuugﬂ wuunsdailuseil Ae

Fefjanuaziiudnllsunsutes CASE_08 azfinuiing
@4 Control byte 789 EEPROM , CASE_18 azfiti
deAAUMIS Address 189 EEPROM anuaw 21us

uay gaving CASE_28 azay STOP condition.

o &

ALEAY ( CAUTION ) :

73 U =< v 1 a 6o 3
dausiauszanlfianedt nsnavauasdueasEng
289 CPU avldifsiuluanizi CPU  Aaann
Tsunsupauauesdumasinduasdyyiniasne

Bume ST W HszAuANA ATy UaE]

Tip @ \Wewiegaiy I°C feuswnsagléan

wilsda “ Fanuazidnla I°C BUS “ 98313 ETT

[ Conirol Byte 04 EEP —| [ Aueamsa lurige —

; 4
— Aueamsa lusid ]

s 1]o]1]o[o[ololo|A|x|a|alala|a|a|a[Ala]a|a|a[a]alalala]
=
s - Y- Y
& 2E 7 k:
2 5 & = =
E (== (=] (=]
©
frioyanasdion
dldld|d|d|d|d|d|a] P ]
£
A2
sahag
=
©

wanensliaudeya 1 byte (24LC256)
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[ 241c256 R LED.AsM] Wsunswiiiflunisdrudayaain EEPROM anuau 1 Tusl udatin

2
=

Tuansnauunasa 0 Gagauacssia LED 137Anasail (common At R = 470 Taviu )

;****************************************************************‘k‘k***

; DESCRIBTION : THIS PROGRAM IS READ DATA TO EEPROM

; FILE NAME : 24LC256_R_LED.ASM
; COMPILER : CROSS 32

; SUPPORT : AT89C5131

; DATE : 26 September 2004

; DESCRIBTION : DISPLAY THE DATA IN EEPROM, ADDRESS 00H - OFFH

PR R I R I I I i I I e S e b I I I I I b e b I b b b I I I I I I b b b 2 b b b b b e b b b b 2 b b b b S 3
’

CPU "8051.TBL" ; Processor declaration
HOF "INT8" ; Intel 8-bit hexcode
INCL "AT89C5131.SFR"

’-*********************************************************************

;i DEFINE SECTION
’-*********************************************************************
TWI DATA EQU  20H

SLAVE ADR EQU  21H

ADR H EQU  22H

ADR L EQU  23H

RW EQU  24H ; 0=WRITE, 1=READ ; BIT TYPE

B TWI BUSY EQU  25H ; BIT TYPE

TWI DATA I  EQU 26H
STOP BACKUP EQU 27H

HEX2IN EQU 30H
ASC L EQU 31H
ASC_H EQU 32H
IE EQU OA8H

,-*k*k*******************************************************************

ORG 0000H ; Reset wvector
LJIMP BEGIN

;************************************************

; INTERRUPT SECTION

;************************************************

ORG 0043H
LJMP TWI IT

PR R i I R S S b b b b b b b S b b I b b b b b b b b b b R b 2 b 2 Sh b Jb S b 2h S b 3
’

ORG 0100H

BEGIN: MOV SP, #256-32 ;define stack = 32 byte
ORL CKCONO, #00000001B ; 6 CLK PERIOD/MACHINE

PR e i b I I e I b b b b IR I I b b I S I R I S b b b b S b IE I b I 3
’

; INITIALIZE EEPROM 24XX256
,-‘k***'k‘k****‘k‘k‘k‘k***‘k*****‘k*************************
ORL SSCON, #40h ; enable TWI */
SETB EA ; interrupt enable */
ORL IEN1, #02h ; enable TWI interrupt */
CLR B TWI BUSY
MOV TWI_DATA, #00H ; data example to send

MOV STOP_BACKUP, #00H
MOV ADR_H, #00h

MOV ADR L, #00h

MOV RO, #00H

ETT CO.,LTD. 12 WWW.ETT.CO.TH
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READ EEPROM 24XX256

LOOP: MOV ACC, STOP_BACKUP
JB ACC.4,CONT ; FIND STOP BIT, IF '1l' JUMP
JB B _TWI BUSY,END IF ; jump if b TWI busy bit = '1'*/
MOV ACC, SSCON
JB ACC.4,END_IF ; Jump if acc.4 bit = '1l' "STOP BIT"
; usually not jump*/
SETB B TWI BUSY ; flag busy =1 , now, I'm not Empty.*/
MOV SLAVE_ADR, #10100000B; slave adresse example
CLR RW ; O=write
MOV SSDAT, #00h ; clear buffer before sending data
START: ORL SSCON, #20h ; TWI start sending */ after that SI bit
; 1s set '1'
; and the status code in SSCS will be 08h.
JMP LOOP
; DISPLAY TO LED
CONT: MOV STOP_BACKUP, #00H
MOV PO, TWI DATA I
sjmp 5
END IF: LJMP LOOP

R SRR R R SRR R R R RS SRR RS SRR R R R R R R R R RS R

INTERRUPT SERVICE ROUTINE

LRSS E SRR EEE SRR RS EEEEEEEEEE SRR S SRR R RS

TWI IT: MOV R7,SSCS
j============== TWI status tasking ============
CASE 00: CJNE R7,#00h,CASE 08 ; A start condition has been sent
; SLR+R/W are transmitted, ACK bit
; received
CLR B TWI BUSY ; TWI is free
ORL SSCON, #10H ; SEND STOP
LJMP end switch
CASE 08: CJNE R7,#08h,CASE 10 ; A start condition has been sent
; SLR+R/W are transmitted, ACK bit
; received
ANL SSCON, #~20h ; clear start condition
; send slave adress and read/write bit
MOV ACC,slave_adr
MOV C,RW
MOV ACC.0,C
MOV SSDAT, ACC
LJMP end switch
CASE 10: CJINE R7,#10h,CASE 18 ; A repeated start condition has been
; sent
; SLR+R/W are transmitted, ACK bit
; received
ANL SSCON, #~20h ; clear start condition
; send slave adress and read/write bit
MOV ACC,slave_adr
ETT CO.,LTD. 13 WWW.ETT.CO.TH
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CASE 18:

FIRST D:

S18:

CASE 20:

CASE 28:

CASE_30:

CASE_38:

CASE_40:

S40:

CASE 58:

CASE_5X:
end switch:

SETB RW

MOV C,RW

MOV ACC.O0,C

MOV SSDAT, ACC

JMP end switch

CJINE R7,#18h, case 20
MOV SSDAT,ADR _H

ANL SSCON, #11110111B
MOV ACC, SSCON

JNB ACC.3,518

MOV SSDAT,ADR_L
LJIMP end switch

CJINE R7,#20h, case 28
ORL SSCON, #10h

CLR b TWI busy

JMP end switch

CJINE R7,#28h, case 30
ORL SSCON, #20h

JMP end switch

CJINE R7,#30h, case 38
ORL SSCON, #10h

CLR b TWI busy

JMP end switch

CJINE R7,#38h, case 40
ORL SSCON, #10h

CLR b TWI busy

JMP end switch

CJINE R7,#40h, case 58
ANL SSCON, #11110111B
MOV ACC, SSCON

JNB ACC.3,540

MOV TWI DATA TI,SSDAT

SLR+W was transmitted, ACK bit
received

clear SI

JUMP IF SI = '0'

SLR+W was transmitted, NOT ACK bit
received

Transmit STOP

TWI is free

DATA was transmitted, ACK bit received
send start

DATA was transmitted, NOT ACK bit
received

Transmit STOP

TWI is free

Arbitration lost in SLA+W or DATA.
Transmit STOP
TWI is free

As soon as, the DATA will move to
SSDAT SFR.

clear SI

JUMP IF SI = '0'
Master will send ACK or NACK to slave

;ORL SSCON, #00000100B
ANL SSCON, #11111011B

LJMP

end switch
CJINE R7, #58h, case 5X
ORL SSCON, #00010000B
MOV STOP_BACKUP, SSCON
CLR b TWI busy
JMP end switch
ANL SSCON, #11110111B
RETI

’

’

set AA  */ SENT ACK

CLR AA */ SENT NACK ( DEFAULT USED )
send STOP

BACKUP

TWI is free

clear SI flag

ETT CO.,LTD.
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R R R R R R R R R R R I S

DELAY

R R R R R I R I e R I S R I e b S

DELAY:
D1:
D2:

KA KA AR A A A A KA A A AR AR KA I AR I A A A A I AR A AR A A h A A A kA A AR h kK k

DELAY

ERE SRR S S SRS SRR E S SRS RS SRS R R SRR R RS SRS SRR

MOV
MOV
NOP
NOP
DJINZ
DJINZ
RET

R7, #9
R6, #5

R6,D2
R7,D1

DELAYS: MOV R7, #25
D1S: MOV R6, #20
D2S: NOP
NOP
DJNZ R6,D2S
DJNZ R7,D1S
RET
DELAY 1S: MOV R7,#150
D1M: MOV R6, #50
D2M: MOV RS, #50
D3M: NOP
NOP
DJNZ R5,D3M
DJNZ R6,D2M
DJNZ R7,DIM
RET
END
ETT CO.,LTD. 15 WWW.ETT.CO.TH
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ANRELU"E

anfifendldfneetnans@audeyaly
#u EEPROM 'lilugarieumiintl Feazisiudnlisunsy
Uims  Interrupt  figndenasiiud  CASE 08,
CASE_18, CASE_28 withs  doulilsunsunnsenu
EEPROM ‘ﬁ@;‘il‘ﬁ CASE_08, CASE_18, CASE_28,

CASE_10, CASE_40 uay CASE_58 ( @wniilaifn

CASE_50 iilasanndidauguiiaz 1 byte Senaundy
Foudyos A ), lunnsiudeya TneGuusnies
fuuslfiduniadeudeyal % EEPROM deu s
sluuunisgudeyaluuuunImsgIL waReAINN

3 g A
ATURN AB

¥in CASE_40 204317 50 sialy ( 9g1l 49 Master

Transmitter Mode 1 Datasheet Usznau )

A lfannsewazagly TWI_DATA | @9

2
=

ag/lu CASE_40 uay avasiunasn PO Tensaiifanm

avdiassia Hardware 3095015608 Taelunileidendld

U

2
a

7/ ET-TEST 10P/OUT Tunisnageuiisunsuil

( ET-TEST 10P/OUT £)

[ Control Byte 04 EEP | Aueansa lusige

v o
Aweaas e luvid

‘ S ‘1‘0 1‘O‘O‘O‘O‘O‘A‘x‘a‘a‘a‘a‘a a‘a‘A‘a‘a‘a‘a‘a‘a‘a‘a‘A‘
=

a{; 2 2 P
s
2 & s s s
< @ @ @ [
©

[ Conirol Byte V04 EEP luideyaiien 18

A

P

s |1]o
>

Y ' 4 £
AWDAUATTINUUU |

L1TUR

A
Iz >

a
=
@

o
b

o )
s Tunng Tuvivesdeya

(=]

ann

1/0l0loo/1]ald|d|d|d|d|d|d]d

Az

= A
e “Yg

=
@

uga

ann

uamegLuuunisiudeyares EEPROM

Afeuseszdy Ae  CASE_18 iU

CASE_28 tiuazlimileniuiy nadaudeya e
An91 CASE_18 Tuldsunsuniseudaya azsiaed
AN Address 1899@3aLus EEPROM wintiu luanuy
nlusunsunisdiauassinglddoya 1 Tusdasldludous
. . -

gnel , ludauaes CASE_28 lultlsunsunisenuiiuay
Tddean1uy STOP wslazds START unwiveaznszing

lulin CASE_10 1iiadq SLA + R antiuaznsylaalil

ALAaw ( CAUTION ) :

¥ % =2 v 1 a oo 3
denuseusranldianadn nssauauesBume STW
a9 CPU azldifimduluamzi CPU  fndwin
Tdsunsumasauasduna SwAaasdynyuiasan

BumeSiwsndsrAumNdAtywintuag)
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[24xx256_2_UART.ASM]  Tulsunsuiliflunisanudagaainiia Twi udagdsdayaciunasn

' o

UART #ogidfisn Baud rate = 115200bps ( neufulilsunsuilfarumnsaziulilsunsn 24Xx256_ W.ASM wriau

uay avFeadlalilsunsy Procomm 3 13&ae )

;*********************************************************************

; DESCRIBTION : THIS PROGRAM IS READ DATA TO EEPROM

; FILE NAME : 24xx256 2 UART.ASM
; COMPILER : CROSS 32

; SUPPORT : AT89C5131

; DATE : 25 August 2004

; DESCRIBTION : DISPLAY THE DATA IN EEPROM, ADDRESS O00OH - OFFH

;***************‘k‘k***********************************************‘k‘k***

CPU "8051.TBL" ; Processor declaration
HOF "INT8" ; Intel 8-bit hexcode
INCL "AT89C5131.SFR"

;****‘k****‘k‘k*****************************************************‘k‘k***

; DEFINE SECTION

2 KKK KKK KKK KKK KK K KK K KK KKK KK K KK KK K K K K o ok ok ok ok ok ok kK K K K K K K K K K K o ok ok ok ok ok kK kK K K K K X
TWI DATA EQU 20H

SLAVE ADR EQU 21H

ADR H EQU 22H

ADR L EQU 23H

RW EQU 24H ; O=WRITE, 1=READ ; BIT TYPE

B TWI BUSY EQU 25H ; BIT TYPE

TWI DATA I  EQU  26H
STOP_BACKUP EQU  27H

HEX2IN EQU 30H
ASC_L EQU  31H
ASC_H EQU  32H
IE EQU OA8H

’-*********************************************************************

ORG 0000H ; Reset vector
LJMP BEGIN

’-************************************************

; INTERRUPT SECTION
’-************************************************
ORG 0043H
LJMP  TWI IT

;************************************************

ORG 0100H

BEGIN: MOV SP, #256-32 ;define stack = 32 byte
ORL CKCONO, #00000001B ; 6 CLK PERIOD/MACHINE

;*************************************************

; UART 115200bps
;*************************************************
INIT SER: ORL CKCONO, #00000001B ; 6 CLK PERIOD/MACHINE

ORL PCON, #11000000B ; ENABLE THE FRAMING BIT ERROR

DETECTION, DOUBLE BAUD RATE
; AND CHECK FE BIT OF SCON SFR
ORL BDRCON, #00001110B ; SPD=1,RBCK =1, TBCK =1

MOV SCON, #01010000B ; uart in mode 1 (8 bit), REN=1

MOV BRL, #243 ; U CAN SEE THIS VALUE FROM PAGE 71 OF
DATASHEET

ORL BDRCON, #00010000B ; BRR = 1 , START BAUD RATE RUN

CLR ES

CLR EA

ETT CO.,LTD. 17 WWW.ETT.CO.
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;  CLEAR DISPLAY
MOV A, #0CH ; "CLEAR DISPLAY"
LCALL TX BYTE

;  MASSAGE
MOV DPTR, #SHOW1
LCALL TRANSMIT

,-*************************************************

5 INITIALIZE EEPROM 24XX256
’-*************************************************
ORL SSCON, #40h ; enable TWI */
SETB EA ; interrupt enable */
ORL IEN1, #02h ; enable TWI interrupt */
CLR B TWI BUSY
MOV TWI_DATA, #00H ; data example to send

MOV~ STOP BACKUP, #00H
MOV~ ADR H,#00h

MOV~ ADR L, #00h

MOV RO, #00H

; READ EEPROM 24XX256
LOOP R: MOV ACC, STOP_BACKUP

JB ACC.4,CONT_R ; FIND STOP BIT, IF '1l' JUMP

JB B_TWI BUSY,END IF R ; jump if b TWI busy bit = '1'%*/

MOV ACC, SSCON

JB ACC.4,END IF R ; Jump if acc.4 bit = '1l' "STOP BIT"

; usually not jump*/

SETB B TWI BUSY ; flag busy =1 , now, I'm not Empty.*/

MOV SLAVE ADR, #10100000B; slave adresse example

CLR RW ; O=write

MOV SSDAT, #00h ; clear buffer before sending data
START R: ORL SSCON, #20h ; TWI start sending */ after that SI bit

; 1s set '1'
; and the status code in SSCS will be
; 08h.

JMP LOOP_R

; DISPLAY TO LED

CONT R: MOV STOP_BACKUP, #00H

MOV HEX2IN, TWI DATA I
LCALL DELAYS ; JUST HAVE
LCALL HEX2ASC2 ; OUTPUT STAY IN "ASC_L","ASC_ H"

MOV A,ASC_H
LCALL TX BYTE

MOV A,ASC L
LCALL TX BYTE

MOV A, #48H ; "H"
LCALL TX BYTE

ETT CO.,LTD. 18 WWW.ETT.CO.TH
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END IF R:

MOV A, #20H
LCALL TX BYTE

"Space"

INC ADR L
INC RO
amount =

CJNE RO, #00H, LOOP_R 8 256,

sjmp $

rang = 0 - 255

LJMP

LOOP R

KA KA AR A A A A KA A A AR AR KA I AR I A A A A I AR A AR A A h A A A kA A AR h kK k

INTERRUPT SERVICE ROUTINE

ERE SRR S S SRS SRR E S SRS RS SRS R R SRR R RS SRS SRR

TWI IT: MOV R7,SSCS
;============== TWI status tasking T
CASE 00: CJINE R7,#00h, CASE 08 ; A start condition has been sent
; SLR+R/W are transmitted, ACK bit
; received
CLR B _TWI BUSY ; TWI is free
ORL SSCON, #10H ; SEND STOP
LJMP end switch
CASE 08: CJNE R7,#08h,CASE 10 ; A start condition has been sent
; SLR+R/W are transmitted, ACK bit
; received
ANL SSCON, #~20h ; clear start condition
8 send slave adress and read/write bit
MOV ACC,slave_ adr
MOV C,RW
MOV ACC.0,C
MOV SSDAT, ACC
LJMP end switch
CASE_10: CJNE R7,#10h,CASE 18 ; A repeated start condition has been
; sent
; SLR+R/W are transmitted, ACK bit
; received
ANL SSCON, #~20h ; clear start condition
2 send slave adress and read/write bit
MOV ACC,slave_adr
SETB RW
MOV C,RW
MOV ACC.0,C
MOV SSDAT, ACC
JMP end switch
CASE 18: CJINE R7,#18h,case 20 ; SLR+W was transmitted, ACK bit
; received
FIRST_D: MOV SSDAT,ADR_H
ANL SSCON, #11110111B ; clear SI
S18: MOV ACC, SSCON
JNB ACC.3,S518 ; JUMP IF SI = '0'
MOV SSDAT,ADR_L
LJMP end switch
ETT CO.,LTD. 19 WWW.ETT.CO.TH
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CASE 20: CJINE R7,#20h, case 28 ; SLR+W was transmitted, NOT ACK bit
; received
ORL SSCON, #10h ; Transmit STOP
CLR b TWI busy ; TWI is free
JMP end switch
CASE 28: CJINE R7,#28h, case 30 ; DATA was transmitted, ACK bit received
ORL SSCON, #20h ; send start
JMP end switch
CASE 30: CJINE R7, #30h, case 38 ; DATA was transmitted, NOT ACK bit
; received
ORL SSCON, #10h ; Transmit STOP
CLR b TWI busy ; TWI is free
JMP end switch
CASE 38: CJINE R7, #38h,case 40 ; Arbitration lost in SLA+W or DATA.
ORL SSCON, #10h ; Transmit STOP
CLR b TWI busy ; TWI is free
JMP end switch
CASE 40: CJINE R7, #40h, case 58 ; As soon as, the DATA will move to
; SSDAT SFR.
ANL SSCON, #11110111B ; clear SI
S40: MOV ACC, SSCON
JNB ACC.3,S540 ; JUMP IF SI =
MOV TWI DATA I,SSDAT ; Master will send ACK or NACK to slave

’

7ORL SSCON, #00000100B

’

LJMP end switch

CASE 58: CJINE R7,#58h,case 5X
ORL SSCON, #00010000B ; send STOP
MOV STOP_BACKUP, SSCON ; BACKUP
CLR b TWI busy ; TWI is free

JMP end switch

CASE_5X:

end switch: ANL SSCON, #11110111B ; clear SI flag
RETI

PR i b R b S I b b b IR b b b R b S I I R S b b b R b b I b b b b b S i o
’

H Send 1-Byte to SERIAL *
Hal Input : ACC *
P* Output : Serial port *

,-******************************************************

TX_BYTE: ;LCALL DELAY ; JUST HAVE
CLR TI
MOV SBUF, A
JNB TI, S
CLR TI
RET

; set AA */ SENT ACK
ANL SSCON, #11111011B ; CLR AA */ SENT NACK

( DEFAULT USED )

ETT CO.,LTD. 20

WWW.ETT.CO.TH




The Examples of CP-JRs1USD Vio

ETT

]

TX CHAR: MOV SBUF, A ; Send Data to SBUF
JNB TI,S ; Wait until TX already (TI=1)
CLR TI ; Clear TI
AJMP TX LOOP ; Jump to TX LOOP

;******************************************************

5 CONVERT HEX 1 DIGIT TO ASCII CODE
8 INPUT : A
5 OUTPUT : A
’-‘k****‘k*****‘k*****‘k*****‘k*****‘k************************
HEX2ASC1: PUSH ACC

CLR C

SUBB A, #0AH

POP  ACC

Jc L _CON

ADD A, #7
L_CON: ADD A, #30H

RET

,-******************************************************

; CONVERT HEX 2 DIGIT TO ASCII CODE
; INPUT : HEX2IN
; OUTPUT : ASC_L
; OUTPUT : ASC_H
,-******************************************************
HEX2ASC2: MOV A, HEX2IN

ANL A, #0FH
LCALL HEX2ASC1
MOV ASC L,A
MOV A, HEX2IN
SWAP A

ANL A, #0FH
LCALL HEX2ASC1
MOV ASC H,A

RET
SHOW1 DFB "TEST 24XX256 RANGE 0OH - OFFH",00AH,00DH, 00AH,00DH, OFFH
SHOW_ ENTER: DFB "ENTER", OFFH
ENTER DFB OAH, ODH, OFFH

’

DELAY :
D1:
D2:

R I I I e I i I b i b b R eI b b b b b b b I I b b b b S b b b b b

DELAY 100us

R I R I e I i I i b b I eI b b b b b b b b b I b b b S b b I b i b o

MOV R7, #9
MOV R6, #5
NOP
NOP
DJNZ R6,D2
DJNZ R7,D1
RET

ETT CO.,LTD.
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Ak kA Ak h kA Ak kA hkhkhkhAhhhkhkhhkhkhkhAhhkkhAhhhkhkrhkkhkrArkhkkhAhhkkx

; DELAY 1ms
khkkhkkhkkhkhkhkhkkhkkhkhkhkhkhkhkkhkkhkhkhkhkhkhkkhkhkhkhhkhkkhkhkhkhkhkhkkhhkhkhkhkhkkhhkhkhhkkx*k
DELAYS: MOV R7, #25
D1S: MOV R6, #20
D2S: NOP
NOP

DJINZ R6,D2S
DJINZ R7,D1S

RET
DELAY 1S: MOV R7,#150
D1M: MOV R6, #50
D2M: MOV R5, #50
D3M: NOP

NOP

DJNZ R5, D3M
DJNZ R6, D2M
DJNZ R7,D1M
RET
END

A1asune

TWsunsuiaswileutuiulsunaaikian,
Reusidnilsunsa 24xx256 2 UARTASM ififuag
dvdeyatiunesansdeansaynan UART Fandnm
Baud rate = 115200 SumangAnanfeuazieailn
Tsunsn Procomm 1irieu waz azsieariivuaen
Baud rate vesldsunsuiflsimseiudan, 33Ensnnsa
waz 33015 ldeulisunsy Procomm i%wﬁ@'mmmm
gnldaninldlu CD-ROM uaz mMeasdaniReaiy
maldu UART  garuainnsodnenldansiaacing

nsldaunesn UART lalnsimga
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[DS1307_RW.ASM] Tlsunsniliflunasldenudsl DS1307 Tnanelulisunsnasdl 2 dou Aie
dounsdlaudeyadeaziilunisiiualinanduniiBurinaui 00 uay dounisaudeyaaindil DS1307 Feazeu

ARueenliluansdl wasa PO ( fauazsiassie LED Inasn PO st common A Hw R = 470 Taviu )

;*********************************************************************

; DESCRIBTION : This program is showed second part on port PO.

; FILE NAME : DS1307 RW.ASM
; COMPILER : CROSS 32

; SUPPORT : AT89C5131

; DATE : 26 August 2004

,-******************************************************************‘k‘k*

CPU "8051.TBL" ; Processor declaration
HOF "INT8" ; Intel 8-bit hexcode
INCL "AT89C5131.SFR"

’-*****************************‘k‘k**********‘k*************************‘k*

; DEFINE BYTE SECTION
KX K ok ok ok Xk ok ok ok XK ok ok ok Xk ok ok ok kK ok ok ok X K K ok ok XK K ok ok X K o ok ok kK K ok ok ok Xk ok ok kX K ok ok kX K ok kR X K ok Kk X X

2

SLAVE ADR EQU 21H
ADR H EQU 22H
ADR L EQU 23H
TWI_ DATA EQU 24H

TWI DATA I  EQU  26H
STOP_BACKUP EQU  27H

SEC EQU 40H

SEC_R EQU 41H

DIRECTION EQU  33H ; 01H = WRITING, 02H = READING
,-*********************************************************************
g DEFINE BIT SECTION
,-*********************************************************************
RW EQU 00H ; 0=WRITE, 1=READ ; BIT TYPE

B TWI BUSY EQU  25H ; BIT TYPE

,-*********************************************************************

ORG 0000H ; Reset vector
START: LJMP BEGIN_W

,-************************************************

; INTERRUPT SECTION
;************************************************
ORG 0043H
LJMP  TWI IT

;************************************************

ORG 0100H

;*************************************************

5 INITIALIZE DS 1307
,-'k****'k'k****'k'k****'k'k****'k'k***‘k********************
BEGIN W: ORL CKCONO, #00000001B ; 6 CLK PERIOD/MACHINE
ORL SSCON, #01000000B ; enable TWI */
ANL SSCON, #01000100B 2
SETB EA ; interrupt enable */
ORL IEN1, #02h ; enable TWI interrupt */

CLR B TWI_ BUSY
MOV ADR L, #00H

MOV SEC, #00H

MOV STOP BACKUP, #00H
MOV DIRECTION, #01H
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;MOV RO, #00H
MOV P1, #0FH

MOV ACC, SSCON

; and the status
JMP LOOP_W

RS RS S S S S E SRR SRR RS EEEEEEEEEEEEE SR EEE SRS S SRS S S

CONT W: MOV P1,#55H
LJMP  BEGIN R
END IF W: JMP  LOOP W

;*************************************************

; INITIALIZE DS1307 READ

;*************************************************

BEGIN R:

;*************************************************

; INITIALIZE DS1307

,-*************************************************

CLR B _TWI_BUSY

MOV DIRECTION, #02H
MOV STOP_BACKUP, #00H
MOV ADR_I, #00h

MOV P2, #03H

MOV ACC, SSCON

; and the status

JMP LOOP

LOOP_W: MOV~ ACC, STOP_BACKUP ; FIND STOP BIT, IF 'l' JUMP
JB ACC.4,CONT_W
JB B TWI BUSY,END IF W ; jump if b TWI busy bit = '1'*/

JB ACC.4,END_IF W ; jJump if acc.4 bit = '1l' "STOP FLAG"
; usually not jump*/

SETB B TWI BUSY ; flag busy =1 , now, I'm not Empty.*/

MOV SLAVE_ADR, #11010000B; slave adresse example

CLR RW ; 0= WRITE

MOV SSDAT, #00h ; clear buffer before sending data

ORL SSCON, #00100000B ; TWI start sending */ after that SI bit
; 1s set '1'

code in SSCS will be 08h.

ORL SSCON, #40h ; enable TWI */
SETB EA ; interrupt enable */
ORL IEN1, #02h ; enable TWI interrupt */

MOV TWI_DATA, #00H ; data example to send

; READ DS1307
LOOP: MOV ACC,STOP BACKUP
JB ACC.4,CONT ; FIND STOP BIT, IF 'l' JUMP
JB B TWI BUSY,END IF ; jump if b TWI busy bit = '1'*/

JB ACC.4,END_IF ; jump if acc.4 bit = '1l' "STOP BIT"
; usually not jump*/
SETB B TWI BUSY ; flag busy =1 , now, I'm not Empty.*/
MOV SLAVE_ADR, #11010000B; slave adresse example
CLR RW ; O=write
MOV SSDAT, #00h ; clear buffer before sending data
ORL SSCON, #20h ; TWI start sending */ after that SI bit

; 1s set '1'

code in SSCS will be 08h.
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; DISPLAY TO LED

CONT: MOV STOP_BACKUP, #00H
MOV PO,SEC_R
LCALL DELAYS
MOV P2, #18H
sjmp loop

END IF:
LJMP LOOP

R R R RS R SRR SRR S RS R R e I R R S S b S

; INTERRUPT SERVICE ROUTINE
Kk Kk K ok ok ok kK K K ok ok ok ok kK ok ok ok ok ok ok ok ok ok ok ok ok Kk ok ok ok ok kK ok ok ok ok ok kK
TWI IT: MOV R SEES

R S TWI status tasking R R R

CASE 00: CJINE R7,#00h, CASE 08 ; A start condition has been sent
; SLR+R/W are transmitted, ACK bit
; received
CLR B TWI BUSY ; TWI is free
ORL SSCON, #10H ; SEND STOP
LJMP end switch
CASE 08: CJNE R7,#08h,CASE 10 ; A start condition has been sent
; SLR+R/W are transmitted, ACK bit
; received
ANL SSCON, #~20h ; clear start condition
Z send slave adress and read/write bit
MOV ACC,slave_adr
MOV C,RW
MOV ACC.0,C
MOV SSDAT, ACC
LJMP end switch
CASE_10: CJNE R7,#10h,CASE 18 ; A repeated start condition has been
; sent
; SLR+R/W are transmitted, ACK bit
; received
ANL SSCON, #~20h ; clear start condition
; send slave adress and read/write bit
MOV ACC, slave_adr
SETB RW
MOV C,RW
MOV ACC.0,C
MOV SSDAT, ACC
JMP end switch
CASE 18: CJINE R7,#18h,case 20 ; SLR+W was transmitted, ACK bit

7

received

;7 JJddddaddddddaadddddaaaddddd

MOV
CJINE

R1, DIRECTION

R1,#01H, RECEIVE DIREC 18
I N N P S V)

ETT CO.,LTD.
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ANL
MOV
MOV
JNB

CHECK_ FIR:

ANL
MOV
JMP

RECEIVE DIREC 18:

MOV

LJMP
CASE 20: CJINE
ORL
CLR
JMP

CASE 28: CJINE

SSCON, #11110111B
SSDAT,ADR L

ACC, SSCON
ACC.3,CHECK FIR

SSCON, #11110111B

SSDAT, SEC
end switch

SSDAT,ADR L
end switch
R7, #20h, case 28
SSCON, #10h
b TWI busy

end switch

R7,#28h, case 30

’

clear SI

JUMP IF SI = '0'
clear SI

Transmit data byte, ACK bit received

SLR+W was transmitted, NOT ACK bit
received

Transmit STOP

TWI is free

DATA was transmitted, ACK bit received

;7 JJddddddddddddadddddddidddddd

MOV
CJINE

ORL

MOV

CLR

JMP
RECEIVE DIREC 28:

ORL

JMP
CASE_30: CJINE
ORL
CLR
JMP
CASE_38: CJINE
ORL
CLR
JMP
CASE_40: CJNE
ANL
MOV
JNB
MOV

S40:

R1, DIRECTION

R1,#01H, RECEIVE DIREC 28
; JJJJIIITIITIITIIIIIIIIIIIFIIIITII

SSCON, #10h
STOP_BACKUP, SSCON
b TWI busy
end switch

SSCON, #20h
end switch

R7, #30h, case 38

SSCON, #10h
b TWI busy
end switch

R7,#38h, case 40
SSCON, #10h
b TWI busy
end switch

R7,#40h, case 58

SSCON, #11110111B
ACC, SSCON
ACC. 3,540
SEC_R,SSDAT ;

’

’

’

Master

send STOP
BACKUP
TWI is free

send start

DATA was transmitted, NOT ACK bit
received

Transmit STOP

TWI is free

Arbitration lost in SLA+W or DATA.
Transmit STOP
TWI is free

As soon as, the DATA will move to
SSDAT SFR.

clear SI

JUMP IF SI = '0O'
will send ACK or NACK to slave

’

;ORL SSCON, #00000100B
ANL SSCON, #11111011B

set AA
CLR AA

*/ SENT ACK

*/ SENT NACK ( DEFAULT USED )

’

LJMP

end switch

ETT CO.,LTD.
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CASE 58: CJINE R7,#58h,case 5X
ORL SSCON, #00010000B ; send STOP
MOV STOP_BACKUP, SSCON ; BACKUP
CLR b TWI busy ; TWI is free
JMP end switch

CASE_5X:

end switch: ANL SSCON, #11110111B ; clear SI flag
RETI

R I I I e I i I i b b b I I b b R b b b I I I I S b b I b Ih I b i b

DELAY

R R R SR R RS RS S SRR R R R e R R S S S

DELAY: MOV R7, #9
Dl MOV R6, #5
D2: NOP

NOP

DJNZ R6,D2
DJNZ R7,D1
RET

R R R S S R R R I I S i I R S S R b S S b S

; DELAY
A h AR A A AR A AR AR AR A AR AR AR I A KA A I A AR AR A AR h Ak *kxk
DELAYS: MOV R7, #25
D1S: MOV R6, #20
D2S: NOP
NOP

DJINZ R6,D2S
DJNZ R7,D1S
RET
END
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ANRELU"E
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S yanelusigatendn & £

T

wand ansudusaulunisanudeayaain RTC waf DS1307

'
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v ¥ AR o
azfudeyanis az 1 lusd Aniu Weiudeya 11usMud

naznszinnlidelin NACK Tudausinesiui
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[TWI_PCF8574A_CONST.ASM]  Tilsunsuiiflunis@eanseynsuuuiia I°C saenass 12C

BUS laelilsunsuaziilunisi@ieudayaliunGil PCF8974A saair1asfl OFH ( fauazsedsia Hardware ALAAIAT

% U
NINATUATY )

4K7*8
O+5V
5V
+5V .
— p
12C PORT =
o R
15 s 220%8 Vla
oo 13| SPAZ 2 AR MSB
alls SCL » P7 T AANAN
10 P6 0 ANNN—T
00 P5 AAN
— P3 7 AAN L
= P — NN
. g A
= A2 PO A/NN—TF LSB
i AL LED
Al
L a0 Zomer —2
1 PCF8574A
= 0

;*********************************************************************

; DESCRIBTION : THIS PROGRAM IS ROTATE RIGHT OF PCFEF8574
; FILE NAME : TWI PCF8574A.ASM

; COMPILER : CROSS 32

; SUPPORT : AT89C5131

; DATE : 7 August 2004

;************** L I R e I S R I I R e R I e R I R R I R I e I S S e e

CPU "8051.TBL" ; Processor declaration
HOF "INT8" ; Intel 8-bit hexcode
INCL "AT89C5131.SFR"

PR e i I I b b b i 2h b I b I S b b b b b b b b b i b b 2 b b b b b b b b b b 2h b b b b Sh b Jh b 2 Sh 2 2h b b S b3
’

8 DEFINE BYTE SECTION

R i I e i I i i b I I I S e b I b b b I b S e b b b b b b b b I b I b b b b I b I b b b b e b b b b b b b b b S b3
’

SLAVE ADR EQU 21H
ADR H EQU 22H
ADR L EQU 23H
B TWI BUSY EQU 25H ; BIT TYPE

TWI DATA I  EQU  26H
STOP_BACKUP EQU  27H
TWI DATA EQU  28H

IR RS R R R R i I I e I I I I I I I I I I i I I I I I b b I I S I S I I b e b b b b 2 b b b b S S
’

; DEFINE BIT SECTION

’-*********************************************************************

RW EQU 00H ; O=WRITE, 1=READ ; BIT TYPE
3Kk K K ok ok ok ok ok K ok ok ok ok kK ok K ok ok ok ok ok K ok ok K ok ok K ok ok K ok ok K ok Kk ok ko ok K ok ok ok ok ok K ok ok K ok ok ok ok kK ok K ok ok K ok ok ok ok k

ORG 0000H ; Reset wvector
START: LJIMP BEGIN
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;************************************************

; INTERRUPT SECTION
;************************************************
ORG  0043H
LJMP  TWI_IT

IR R R R I i b I e I e I I eI I b b b e S S I I b I b b b b 2 S S
’

ORG 0100H

PR i I I e I I I b i b I IR b b b b I S I b IR I S b b b b S b b b b i o
’

8 INITIALIZE PCF8574A

,-*************************************************

BEGIN: ORL CKCONO, #00000001B ; 6 CLK PERIOD/MACHINE

ORL SSCON, #01000000B ; enable TWI */

ANL SSCON, #01000100B g

SETB EA ; interrupt enable */

ORL IEN1, #02h ; enable TWI interrupt */

CLR B TWI BUSY

MOV TWI_DATA, #0FH ; data example to send */**

MOV ADR H, #00H

MOV ADR L, #00H

MOV STOP_BACKUP, #00H

MOV RO, #00H

MOV PO, #0FH

LOOP W: MOV ACC,STOP_BACKUP ; FIND STOP BIT, IF 'l' JUMP

JB ACC.4,CONT W

JB B_TWI BUSY,END IF W ; jump if b TWI busy bit = '1'%*/

MOV ACC, SSCON

JB ACC.4,END IF W ; jJump if acc.4 bit = '1' "STOP FLAG"
; usually not jump*/

SETB B TWI BUSY ; flag busy =1 , now, I'm not Empty.*/

MOV SLAVE ADR, #01110000B; slave adresse example

CLR RW ; 0= WRITE

MOV SSDAT, #00h ; clear buffer before sending data

ORL SSCON, #00100000B ; TWI start sending */ after that SI bit
; is set '1'
; and the status code in SSCS will be
; 08h.

JMP LOOP W

R R R R R R R R R R R R R R R I S

CONT_W: MOV~ STOP_BACKUP, #00H
MOV PO, #55H
SJMP  §

END IF W: JMP  LOOP W

KA AR A KR A AR A AR A A A AR KA I AR I A A A AR AR AR AR h A A A A A AKXk kK

; INTERRUPT SERVICE ROUTINE

KA KK A KA A AR AAKR A A AA KR KA I AR I A A A A I AR AR AR I A A A A A AKX R kK

TWI IT:

MOV R7,8SCsS

R TWI status tasking Ak khkhkAkrAkkkkkkk*k

CASE 00: CJINE R7,#00h, CASE 08 ; A start condition has been sent
; SLR+R/W are transmitted, ACK bit
; received
CLR B_TWI BUSY ; TWI is free
ORL SSCON, #10H ; SEND STOP
LJMP end switch

ETT CO.,LTD.
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CASE 08: CJNE R7,#08h,CASE 10 ; A start condition has been sent
; SLR+R/W are transmitted, ACK bit
; received
ANL SSCON, #~20h ; clear start condition
B send slave adress and read/write bit
MOV ACC,slave_ adr
MOV C,RW
MOV ACC.O0,C
MOV SSDAT, ACC
LJMP end switch
CASE 10: CJNE R7,#10h,CASE 18 ; A repeated start condition has been
; sent
; SLR+R/W are transmitted, ACK bit
; received
ANL SSCON, #~20h ; clear start condition
; send slave adress and read/write bit
MOV ACC,slave_adr
SETB RW
MOV C,RW
MOV ACC.0,C
MOV SSDAT, ACC
JMP end switch
CASE 18: CJNE R7,#18h, case 20 ; SLR+W was transmitted, ACK bit
; received
ANL SSCON, #11110111B ; clear SI
MOV SSDAT, TWI data ; Transmit data byte, ACK bit received
JMP end switch
CASE 20: CJNE R7,#20h, case 28 ; SLR+W was transmitted, NOT ACK bit
; received
ORL SSCON, #10h ; Transmit STOP
CLR b TWI busy ; TWI is free
JMP end switch
CASE 28: CJNE R7,#28h, case 30 ; DATA was transmitted, ACK bit received
; ANL SSCON, #11110111B ; clear SI
ORL SSCON, #10h ; send STOP
MOV STOP_BACKUP, SSCON ; BACKUP
CLR b TWI busy ; TWI is free
JMP end_switch
CASE 30: CJINE R7, #30h, case 38 ; DATA was transmitted, NOT ACK bit
; received
ORL SSCON, #10h ; Transmit STOP
CLR b TWI busy ; TWI is free
JMP end_switch
CASE 38: CJINE R7,#38h,case 40 ; Arbitration lost in SLA+W or DATA.
ORL SSCON, #10h ; Transmit STOP
CLR b TWI busy ; TWI is free
JMP end switch
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CASE 40: CJINE R7, #40h, case 58 ; As soon as, the DATA will move to
; SSDAT SFR.
ANL SSCON, #11110111B ; clear SI
S40: MOV ACC, SSCON
JNB ACC.3,S40 ; JUMP IF SI = '0'
MOV TWI_ DATA TI,SSDAT ; Master will send ACK or NACK to slave
;ORL SSCON, #00000100B ; set AA */ SENT ACK

ANL SSCON, #11111011B ; CLR AA */ SENT NACK ( DEFAULT USED )

LJIMP end switch

CASE 58: CJINE R7, #58h, case 5X
ORL SSCON, #00010000B ; send STOP
MOV STOP_BACKUP, SSCON ; BACKUP
CLR b TWI busy ; TWI is free
JMP end_switch

CASE_5X:

end switch: ANL SSCON, #11110111B ; clear SI flag
RETI

RS SRR S S S SRS SRS S SR SRR RS EEEEEEREE SRR EE SRS S S S

5 DELAY
khkkhkkhkkhkhkhkhkhkkhkkhkhkhkhkhkkhkkhkhkhkhkhkhkkhkhkhkhkhkhkkhkhkhkhkhkhkkhhkhkhkhkhkkhkkhkhkkhkk*k
DELAY : MOV R7, #9
D1: MOV R6, #5
D2: NOP
NOP

DJNZ R6,D2
DJNZ R7,Dl
RET

R R R R R R i R R I e R I S R I I I

B DELAY
R R R R R R I I I I I I e I I I I I I I I I I b b b i i b
DELAYS: MOV R7, #25
D1S: MOV R6, #20
D2S: NOP
NOP

DJNZ R6,D2S
DJINZ R7,D1S
RET
END
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A1asune

anldsunsuduuuiadunsdeudeys
aanluliighdy PCF8574A enathadien Geffeuay
Fedsa Hardware niuwedm 12C BUS vesuein
CP-JR51USB V1.0 Aoelilsunsnasazineuasing

anysnd

v

Tsunsuiitadulisunsundanganianls

Nenfunisldany TWI Eiedannduasaingds Control

Byte LTl PCF8I74A Ui feauazaiuisndede

U

yasanliuanslfias Tellgtuuunisdedayansil Aa

I8 o v J @ 4
f luviszydwmis vo - [ o lilgawesa —

S|0/1/1{1/0/0/0/0/A/d/d/d|d|ddddAP
& &
& 2 Foe
é Ggﬂg qgé
T ©

gtluana n1a\@iauAn Output el PCF8574A

a gy o = < = o
Aanraesedandsen1anied AR TUR
Control Byte 184 PCF8574 fiu PCF8574A azlal

| o 7l £ fdl Y vl
wilauiudausasgiuaildenulin

Tip : Wemwieaiy I°C geausnnsagldain

wilsde “ Fanuazidnla I°C BUS “ 98313 ETT
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Serial 1/0 Port (UART)

nsdegnsdieyadn Serial 110 port lud
AT8IC5131 thuaziianumileuiusumesdy 80C52
Ao hilmannsAaansaynsuuLL Synchronous LAz
Asynchronous ﬁﬁlﬂumiﬁ@mumu UART ﬁu%ﬁmi
191 3 Toum WLy Full-duplex Sstungpnasng
gruaunsnds ey U dayaldnfentulasiinisds
LAy N33l enaazldAn Baud rate RumnAnsAuld
yenaniudmsTl AT8aC5131 §eld i Framing
error detection #3¥WinT RIageLANNEANANAlY
m?’i‘/um“ﬁ'ag.@ WaE Automatic address recognition

-

dl ﬁ‘l Yo v k% .
N lunsninggusiaenisldaniuy  Multiprocessor

communication
Framing Error Detection

Framing bit error detection anunsn ey
&funnsAnaNTLLIL Asynchronous lulum 1, 2,
war 3 ’lumilﬂmﬂﬁﬂ%mu@mmmﬁﬁﬁmmmﬁﬂﬁ
Tnedmdn SMODO luFaawmas PCON sanandlugyl

3 1 A
ATUAIN AB

|SMO/FE| SM1| SM2| REN| TBs| RBB| Tl | RI ‘SCON (98h)

o Set FE Bit if Stop Bit is 0 (framing error) (SMODO0 = 1)

_\——p SMO to UART Mode Control (SMODO = 0)

|SMOD1|SM:ODq - [ por[ oF1] eFo| Pp [ IbL | PCON (87h)
To UART Framing Error Control

WRAAN Framing Error Block Diagram

% dl md” o A Yo °
mngﬂmunu WNAAMANLAUNNIUY, AB HBIUNINIT

U

'
=

Windn SMODO il 1" Senaazinldinn 7 187

a I's

Aawmas SCON nanendluiis FE Gsazilu 1’ iWasdasu
k2 3 < v d’ £ 1 v a

fayaninisindeyanidiunluusazinsuudodaou
Hananvesdn STOP ( Invalid stop bit ) T9aLme]

=

anaazunaNdnyynd Noise luanadoyons viva

nadedayanianiuszidng 2 CPU Gedena oy
1uiu war O FE azilu 0 iWenisnsmagaudn
STOP 294N1980ANTAYNINTIUYNFB (Valid stop bit)
o :// = ¥ =3

aady Tunisdeuldsunsnaeslfauiasaznage
aauin FE wAIN19M39aaay Error TUuwsiazinanuan

fedwasngdnde FE = 17, feéuazsieq Clear On

Hhaansdaullsunsuaesdenues vise 3 CPU
1 3’/ 'Y 7 dlol 3’/ k%

Wil witdhnsmsaaseusndeyaiunntiugnsies

I3 a ea

i FE = ‘0 feuilisesnddin FE usatnela gu

a

AuaLanssivetansFudeyafae UART ium 1

I SEEEEEEEE. T
Start! Data Byte Stop
Bit Bit

RI /—

SMODO = X

FE [
SMODO = 1

stuanennsiudeys UART Tuum 1 (Teya 8 Om)

angusuuuaziudndn R aziy 17 Ty
A d A e A ~ 4 .
Tn7 8 Tednsunisillad Stop Tm TemsnepaINgn
AAnLANEAnaInlunsiudeya, Waazvinliidn

FE lu 1’ sananssnasaedulsy

RXD

TNinth” stop'

Mstart” Data Byte
Bit Bit  Bit
RI
SMOD0 =0
RI [

SMODO =T

FE
SMODO =T

stuanenisiudeya UART uun 2, 3 (feya 9 Tn)

Automatic Address Recognition

nadlaldauanianiis Automatic Address

d’lc{ 1 d’ ¥ o1 k% 17 dl
ufsawedausasnisazldeunisan

U

Recognition

A13ULL Multiprocessor Communication ( 1is SM2

'
=2 =

1133dmas SCON = 1) Geeazideanisldenlu
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é’ v a 1 ' A:dm Yo
doutifidauzadlinanlunl  Tnadauaiunsam

anulsan Datasheet Wtin 66

Baud Rate Selection for UART for Mode 1 and 3

lunsinuumaAl Baud rate Tunisfudedaya
Wudtyyrnd Clocks  @nwnsnidantfannuanaumas
foafy e ualdaniagimas  T2CON  uay

BDRCON Tngiannsautialng 16 2 nna Toiun

Timer

>
# Internal Baud rate Generator ( BRG )

Trannausn Aa N3l Timer, G938 tlUAB AL A WAL

U )

wenflustnsfegudae CPU 81m3gu 8051 Azpad

1 lun194519 Baud rate  WARaNE@IUATFBIADN

U

Crystal 71A1 Baud rate loassin Taldun A0
11.0592 MHz %78 18.0432MHz {lusu Naviiuasly

a111304519 Baud rate iiluAnnmsgls

angae Ae NTeN Internal Baud  Rate

¥
aaay

Generator T3 UHATUAZANNNT0A59A Baud rate

U
1 '

1 msgls Inedld Crystal Aau wenumileannas
uan'l¥ 15 16.384MHz vide 24MHz 1udu Gewedn
CP-JR51USB v1.0 i1 Crystal = 24MHz Favh 6
atinerne MiRsatunsldeunedn UART fileuay
R3nsiffonmn ( anIAuans  Baud rate glugyl

% 1
AR )

CLK PERIPH

The baud rate for UART is token by formula:

25MOD1, Foik pERIPH

Baud_Rate =
2x2x6("5PP) x 16.x 256 - (BRL)
SMOD1

(BRL) = 256 X FOLK PERIPH

2x2x6("5P0) x 16 x Baud_Rate

wand TAaa5191949 Internal Baud Rate Generator

4 . v

waz Wwaanazanlunislden mnsesnuaalu
n13ajuAn Baud rate 7 Crystal = 16.384MHz uay
24MHz

Example of computed value when X2 = 1, SMOD1 = 1, SPD =1

Fosca = 16.384 MHz Fosca = 24 MHz

Baud Rates

BRL Error (%) BRL Error (%)

115200 247 1.23 243 0.16
57600 238 1.23 230 0.16
38400 229 1.23 217 0.16
28800 220 1.23 204 0.16
19200 203 0.63 178 0.16
9600 149 0.31 100 0.16
4800 43 1.23

Example of computed value when X2 = 0, SMOD1 =0, SPD =0

Fosca = 16.384 MHz Fosca = 24 MHz

Baud Rates BRL Error (%) BRL Error (%)
4800 247 1.23 243 0.16
2400 238 1.23 230 0.16
1200 220 123 202 3.55
600 185 0.16 152 0.16

The baud rate generator can be used for mode 1 or 3 (refer to Figure 34.), but also for
mode 0 for UART, thanks to the bit SRC located in BDRCON register (Table 60.)
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[ UART MODE1_INT_BRG.ASM ] Tisunsuiliflunislderss UART 7 Baud rate
=115200bps IaeldTuun 1 uaz Wdld Interrupt , Tunissulilsunsuiidauaaatalilsunss Procomm 3 wea Hyper
Terminal reuiullsunsuil use nA1 Baud rate lmseiu, Weiullsunsudauaziiudannsauuumiinging

Co o

Procomm At igeuindadnsear st liudanatu Enter fanuaziiudananuninieng

KR KK K K K ok K K K K K ok R K K K R R K R K R K K Kk K R K R K K R Kk K R K R Kk K Rk Kk K kK

; DESCRIBTION :-

; FILE NAME : UART MODE1 INT_ BRG.ASM

; COMPILER : CROSS 32

; SUPPORT : AT89C5131

; X'TAL : 24MHz

; BAUD RATE : 115200bps

; DATE : 6 SEPTEMBER 2004

; MODE : UART MODE1l INTERNAL BAUD RATE GENERATOR,NO USED INTERRUPT

5 KRR KKK KK K K K K K R K K K Kk K K K R K K K R kA K R R R R R Rk K K R K R R Ak Rk kK K Rk R R Ak Rk k

CPU "8051.TBL" ; Processor declaration
HOF "INT8" ; Intel 8-bit hexcode
INCL "AT89C5131.3SFR"

KR KK K K K K KK K K KR R R K K R R R K R K K R Kk K R K R K R R Kk K R K R K R R Rk Kk K kK

; DEFINE SECTION

KR KK K K K ok K K K K K ok K K K K Kk R K K K o K K Kk R K R K Rk Kk kR K R K kK Rk Kk ok kK

BUFFER RX EQU 70H
COUNT RX EQU 6FH

;****I****************************************************************

ORG 0000H ; Reset vector
START: LJMP BEGIN

7KK KKKk ok ok ok ok ok kK K o ok ok ok ok ok ok K K K ok ok ok ok ok ok ok K K K ok ok ok ok ok ok kK K Kk ok ok ok
2 INTERRUPT SECTION

;************************************************

;************************************************

ORG 0100H
BEGIN: MOV SP, #256-32 ; define stack = 32 byte

ORL CKCONO, #00000001B ; 6 CLK PERIOD/MACHINE

ORL PCON, #11000000B ; ENABLE THE FRAMING BIT ERROR DETECTION,
; DOUBLE BAUD RATE
; AND CHECK FE BIT OF SCON SFR

ORL BDRCON, #00001110B ; SPD=1,RBCK =1, TBCK =1

MOV SCON, #01010000B ; uart in mode 1 (8 bit), REN=1

MOV BRL, #243 ; U CAN SEE THIS VALUE FROM PAGE 71 OF
; DATASHEET

ORL BDRCON, #00010000B ; BRR = 1 , START BAUD RATE RUN

; TRANSMITION
MOV DPTR, #TEXT_1
ACALL TRANSMIT

; RECEIVER
MOV RO, #BUFFER_RX
ACALL RECEIVE

MOV A,RO
MOV RO, #BUFFER_RX

7
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7

; TRANSMITION

CLR
MOV
JNB
CLR
INC
CJINE

REPLY:

TI
SBUF, @RO
TI, S

TI

RO

A, 00H, REPLY

7

; SEND ENTER

MOV
ACALL
JMP

JRKAKK KK AKX KKKk KKk Kkxkxx* ROUTINE:

7

’

DPTR, #ENTER
TRANSMIT
BEGIN

INPUT DPTR
OUTPUT : -

;

7

00H = RO

X % % ok ok % sk ok ok k ok ok % sk ok kK ok ok ok k ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok k ok kK

DEFINE TEXT LOCATION

5 KKK KKK K KKK K K KK K K K KK K K K K K K K K K K K R K K K R R K R K K K R Rk K R R K R R K Rk R R R R R R Rk Rk kK

TRANSMIT:
TX LOOP:

CLR
CLR
MOVC
INC
CJINE
RET

MOV
JNB
CLR
AJMP

TX CHAR:

TI

A

A, @A+DPTR

DPTR

A, #0FFH, TX CHAR

SBUF, A
TI,$

TI

TX_ LOOP

Clear TI

Clear ACC.

Get Data from ROM with Pointer
Increase Pointer

Check OFFH End of Text Char.
End => Return

Send Data to SBUF
Wait until TX already
Clear TI

Jump to TX LOOP

(TI=1)

FRAXKEAKK AKX KA KA XK ARk A xx*x ROUTINE: RX KKK %Kk %ok ok ok ok ok ok ok ok ok ok & ok ok & ok ok & ok ok ok ok ok ok ok ko ok ok ko

’

7

INPUT
OUTPUT

RO

;

ADDRESS 70H....

DEFINE BUFFER ADDRESS

7 RR KKK K K K K K KK K K KK K R K K K R K K K K K K R K R K K K ok R K R K K Kk R K R Kk R Rk Rk R K Rk

RECEIVE: SETB REN ; Set RX Enable
RE_LOOP: JNB RI,$ ; Wait received 1 byte FROM KEY BOARD[ JUMP IF
; BIT RI = '0']
CLR RI ; CLEAR RECEIVE INTERRUPT FLAG
2 dkhkhkhkhkhkkhkkhkhkrhkhkkhkhkhkhkhkkhkrkhkkkx*xk
; FRAMEING BIT ERROR DETECTION
g hhkk kA hkrkkhkhkhkrkhkhkkhkrhkrkkhkhkxhkxkkxk
MOV ACC, SCON
CLR SCON. 7
JB ACC.7,RE_LOOP ; JUMP IF SCON.7(FE) = '1'
z hhkkhkhkhkrkkhkhkhkrkhkhkkhkrkrkhkkxkhkxkkkk
MOV A, SBUF ; Get byte from SBUF
MOV @QRO,A ; KEEP 1 BYTE DATA TO MEMORY 70H
CJINE A,#ODH,INC_RO ; Check Enter key receive? [IF REG "A" UNEQUAL
; ODH JUMP]
RET
2 dhhkhkkhkhhkhkkhkhkhkhkkhhkhhkhkhxkkkx*k
7 COUNT THE AMOUNT WORDS
z dhhkhkkhkhhkhkkhkhkhkhkkhkhkhkhkkhhhxkkkx*k
INC RO: INC RO ; Increase pointer
AJMP  RE_LOOP ;
Kk h Ak khkhhhkhhhhkhhhhkkhhhhhhhhhhhkkhdhrhkkhkhrhkhkhkhkhkhhhxkkhkx*k
7 SEND ENTER
khkh A hkhkhhhkhhhhkhhhhkhhhhhhrhhhhkkhkhrhohkhkrhhhkhkhkhhxkkhx*x
ENTER: DFB OAH, ODH, OFFH
LR R RS S SRS SRS RS E S EEE SRS EEEEREEEEEEEEEEEEEEE]
7 DELAY
LR EE R RS SRS SRS E R SR EEEEEEEEEEEEEEEEEEEEEEEEE]
DELAY: MOV R7,#50
D1: MOV R6,#50
D2: NOP
NOP
DJINZ R6,D2
DJNZ R7,D1
RET
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3R RK KKK KKK Kk Kk K Kk K K K Kk Kk Kk K Kk K Kk K R kR Kk kR kK K

2 MESSAGE

] hhkkhkhkhkhkhkhkhhkhkhhkhhkhhkhkhkhkhkhhkhkhhkhkhkhkhhkhkhkhkhkhkhkhhhkhkhxhkkhkkx

TEXT 1: DFB 0AH, ODH
DFB "Please,Press any key.<15 Charactor are limited>", 0AH, ODH, OFFH
END

A1asune

anldsunsnduuugauasisiugn - Tudau
suaasldsunsunivualinimnenaiuioy 6
clk/Machine cycle kaz NMALANIININNLIBY UART
Wuliue 1 (8 bit) way nuuaAnluEagawmas BRL =

243 Faflun1nuusAn Baud rate MERAWINAY

'
o o v

115200 bps AMNIUAITU Areniadndn BRR = 1’
udndedamanu TEXT_1 Tefideamanadn  “ Please,
Press any key.<15 Charactor are limited> " a1n1iu

c o o

TuRNWsasnesaclsAly  ldiAn 15 Fadnwuse

A ntiunetn Enter , dayafiiuiaztsnguuasnin

9 Tudouaaanisiuazlsagmes RO WA TR LML

ANTALANFEN T
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Warnnalunianuan 0. Besuneieaiun1sfiafe way n13ldau Keil Compiler Wiaasi

79 Keil Compiler #aunsaldeuldiy Windows95, Windows98, WindowsNT, Windows2000,

Windows XP
Tilsunsu Keil Agdanazinauaiiilunefiunaasdld 7.10 Tanestuidaiuaiuinniad

v £
o

wanlaann www.keil.com B9TUAAUNNTHAGINTIHAIE AD

v
o

449 1 : 17ln CD-ROM WAz Double-click 1 Wa EK51V710.exe luinalnas Tools

€51 Professional Developers Kit (Eval) 5

Installing C51 Professional Developers Kit
Evaluation Copy

Yes Mo |

4u¥1 2 : naLN Yes iierindunaunisfinsalisunss ndaantunmtu Next uaz Yes liuiaaer

Extracting Files
The contents of this package are being extracked. e f i

Please wait while the Installshield wizard extracts the files needed ko install C51
Professional Developers Kit (Eval) on vour computer. This may take a few moments,

Extracting Readme_for_TES_LWZ.kxt...

| | Cancel

1ufl 3 1 Weganuinndunenaunialaezaan “ Choose Destination Location” Aauanlugisinu

a9 feuannsaiasuulassinunibsnazinsslusunsnlsd wiluni@eulinfsuuladle
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_II
=

v
o

Setup uVision2

Choose Destination Location D KEI L'M

Select folder where Setup will install files.

%)

SOFTWARE

another folder.

Destination Faolder
’7E'\Keil

Setup will inztall U izionZ in the following falder.

Toinstall to this folder, click Mext. To install to a different falder, click Browse and select

Erowse...

Iristall5 hield

< Back Mext > | Cancel |

Setup uVision2

4uP 4 : ANt naLu Next lidees auduganisiinssidsunsuinanay Finish iuduadans

InstallShield Wizard Complete

The Install5hield Wizard has successfully installed uVision2.
Click Finish to exit the wizard.

¥ Yes, | want to view the Release Motes.

< Back Finish Cancel

EIT

www.etht.co.th
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N5 LE9U Keil 11D9AU

P
vy ayva

Tuihdeiglauaziifaudngniadsulusunsusoanisn C Tnaldinsesiiede ulision2

a

' '
6 o/

d@' ruI/ Qs‘/ 3| roI/ 173 A aaa 12 ai 3 .
Fanefiuiaziiunefiunaandld e dunastunannauinaaslanidsinsunazld Compile lu

Tdsunsu wVision2 U

X

n15a519lUs1aA NS ( Creating Projects )

.. A . = o 2 A o
el wlision2 azidauaed Project manager T9AxV1WINIgRENULL 138 NIIWANWA
Tsunsn U CPU mezna 8051 2 ldtiuinlidng uaz azmanungen danisaielladalngmn

lasnsdumnausalilil Aa

[ ]
o a

aun 1. 1UalUsunsu uVision2 a1n lcon L Desktop |

'
al

wn 2. innsa¥wldadalwdlud Tnendan Project => New Project... a1niy Hauinsinafiaumn

[{

2

A lEussTa New Project File Aauanalugiduans

Create New Project @@
Save in: | 3 testl j L il

File name: |test
Save as type: |Proiect Files [*.uv2] j Cancel

k%

7;0 ; H@lsuuuztingnaasazaing Folder 4MudLusiay Project fiaensnay Icon ﬁ{ (AztAnuLw)
antulifiuwTe New Project aslugas File name 1w test T4 uVision2 azainalnd

test.UV2 anun 3%

'
el o

AN 3. antunailu Save nasanuullsunsuagzliiauaaniuasginsaigauldnu aaluniid

al

Aeuld CPU 289135 Atmel Wwaf AT8IC5131 antiunayn OK
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Select Device for Target ‘Target 1°

CPU

Vendor:  Atmel
Device:  ATBICS131 [ Use Extended Linker [LX51) instead of BL51
Family: MCS-51 In

Data base Dezcription:

(] ATS7FS1 ~ 8057 -based microcontroller with Full Speed LISB Device,

(7] ATS7PFEIRC Dual Data Painters. Enhanced UART. 3 16-bit Timers,

[ ATEFE? 5 Charnels PCA, WDT. 34 140 lines, SPI. USE Module,
32 kBytes ISP Flash ROM, 1280 Bytes RAM

[ ATS7FERWD
[ ATS3C1051
[ AT83C1061U
(7] ATS3C2051
(7] ATS3C4051
(11 AT83CH1

AT 31
([ ATEICHICCO3
([ AT8ICHIED2Z
([ ATSICS1ID2

Cancel

nsas9lnalAm ( Creating New Source Files )

AN 4. Heandenseil gauliianisaia Project file lusiiflunFaufesudn sellfduazfosaing

Source file Indaun1lnglUfmy File => New Tagauazld Editor window 1lanw 10 1 wein g

a

duaunsnazlaulAnvesieuaslUls, antwinnig save laglifiy File => Save as... AN

uldte udamusaaunana .C lunilfilisu Save o main.c

a

,-"l_.'" FREEHFFTF IR FFEFFANSIFS AT A NS SNHTS e |
/7 Examples : LED Port 2
#F Deacribrion : shift Left LED. | Common E of LED )

i wpiler : Keil C51
,"l_."l AT E R TR LT EREERETERETETRETY

// ===== Include Part ==========
#include <reg5il.he

#f ===== Declare Function ======
f/woid delayi): Save in; |lf) test j &F B

woid roll():

[ElstarTuR.A51
,-"l;"l ool o o o ol o ok o o o o o o ol o o o o @ test.p|g

i naln | test.uvz
J,I’J,l' o e o e e e e e

wold main (waid)
{
while(l)

i
roll();
} ’
, File name:
Save as bype: |ﬁ|| Files [%.7] j %
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AuN 5. anuuligenuivg Source file ( lfMAauldnans ) dunlu Project winldnanedalunig

'
a

faziin Source file WnN1lu Project ki Click 1917 TW&masF Source Group1 anntiiaen add files

b

to Group ‘Source Group 1’ UAANAILLAAN WA main.c AntunAld Add

Praject Workspace =
= E Target 1 ‘
meluaedlig mainc  — P> @ 0 B

Options for Group 'Source Group 1

Add Files to Group 'Source Group 1'

Manage Components

Remove Group ‘Source Group 1' and it's Files

+ Include Dependencies

_Brier [ [Dioors

17 6. antsunsnluduneni 4 fauaziiudninisGenldauilsidute rol aelauliaiali

a

anlnanilaTa Function.C Tan e lulndtiazd 2 Warfdu Ae Werfdu roll way Waridu delay Taidiesels

o X
U AR
// ===—= T nclhude Parth =——=——=—=
#include <reg51.h> // Tool will fine in Path :" C:\Keil\C51\INC "
// ===== Declare Function ======
void delay() ; // Necessary
void roll(); // Necessary

// Ak hkhkhkhkhkkhkkhkkhkhkhkhhhkrhkhkkhkkhkkhkkhhkhhhxxx

// Subprogram

// kA Ak Ak khkkhhkhkhkhkhkrkhkrxhkkkhkkhkkhkhhkhkrxx%x

void roll (void)

{

unsigned char i;

if(i == 0) {1i=0x80;}
P2 = 1i;
delay () ;
fE=>> e

}

// R R R I S S S R I 2 b b
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/ / Ak khkhkhkhkkhkhkkhhkhhkhkhkrxhkhkkhkkhkkhkkhkhkhhhxxx

// Subprogram

/ / Ak Ak Ak khkkhhkhkhkhkhkrkrkrxhkkkhkkhkkhhhkhkxxx%

void delay (void)
{

unsigned int i;

i = 50000;
while (1>0)
return;

{d==¢1]

}

/'/ Ak Ak hkhkkhkkhkhkhhkhhkhkhkrkhkhkkhkkhkkhkhkkhkhrx*xx*

2 '
s

auh 7. Wigenwila Editer urulns@unnannuy File => New... wdofinilanlsunssludum 6

AINUWNINNG Save ANLuY File => Save as... InafsTad1 Function.C

-
A RERTEE TR AN N A A AR RRART S ALS ::

I Subprogram
ff FREEHFFTF IR FFEFANSFSEFTHNSSAHTS

woid roll (void)

{

unsigued char i;

if (i == 0) {i=0x30;} . -
- ] % Save As @§|
=1i; —
delayi(): Save in: | ) testl j IC:F '
ixe=1:
3 main.c

S RN E AT ARLLA TS

[E|sTaRTUP.ASL
r.;j test.plg
test.uv2

FF RETEE TR A ANNE N A A AT ANT TR AT

i Subprogram
J,I'J,l’ b i e e e e e e o e

wold delay(woid)

{

unsiguned int i:

}

S TR N TR EERRTARLTLA TS

||

i = 50000;
while (i=0}) {i--:} File name: |Function.c
return;

Save as type: |AII Filez [%7)

j Cancel

AUN 8. AnuL@euavaraindinaslyu Project file 8n 1 duTe Function Baas ldLAvIWa Function.c

al

Tupruifuasegaulaandusesaiamdinas Function Aldlaasanlng Function.c 15 ulWdinas

weniulWs main.c wivisiinenisdnnguingliiluuoauguintisan Wgawlifisy Project =>

Components,Environment, Books

al

ETT CO.,LTD.
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ETT

%Pmiect Components WFoldarstxtensmns] Books]

i3 W | | | Groups:

Project Targets:

©

Add Files to Group ‘Function®

Look in: | 3 testl j & ER-
E

[ rmain.c

File narne: |Funchun C Add H
Files of type: |E Source file [*.c) j Close 3—

| | AddFies g

b.

auh 9. Wiferuaindinesinanai Icon

—

farnllunuATINY udanatlu Add Files

e
b.

2

Un

b.

UUN

uaaldda Function ansiulsimanyaa Function

10. WaenlWa Function.c ufanaiu Add uaz Close ANAIAL

11. ﬂmﬂ;u OK Lii888na1NMTNFn Components,Environment, Books

aud 12. Wigauglu Project Wrokspace — Files Hauaziiud dlindinas Function uay neluil

a

W& Function.c WNENNA

Projact Wiarkspace

STARTLR.AS1 <

+o |
—-£5 Funckion

+ Funiction.c

= E Target 1
=] Source Group 1

) m Books

Note ; sren=@unipaaiulieg
Startup.a51 §lfa1unsananu
gannnldia GS51.pf Tl
\Aa$ Datasheets\Get start keil

file Tuun® 10 ni1197 lu CD

ETT CO.,LTD.
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ETT

AU 13, ANTUGEIUas A MuAAIE 19299 Hardware Taliliay Project => Option for

Target 'Target 1° WAz AANUNL Target

Options for Target “Target 1°

Devitput] Listing| C51 | 451 | BL51 Locate | BL51 Misc | Debug | Utiities |

Atmel ATEICETH

Sl (MHz): (B2 «

Memoary Maodel F3mall: variables in DATA j

Code Rom Size: |Lalge: E4K. program

Operating system: |N0ne j +

j v Use On-chip $Pab (0x0-0<3FF)

Off-chip Code memaony Off-chip ¥data memory

Start: Size:

Eprarn l— ’—
Eprom l— ’—
Eprom l— l—

™ Code Banking Start; End: r

Banks: l—_| Bank Area: l— ’— r

Start: Size:

Fiam
Fiam
Riam

11

o]

Cancel | Defaults |

&
a A g

AUN 14. antilUfuny Output U2 AnTiea Create HEX File a1n

Options for Target ‘Target 1°

Device | Targisting] 051 | 451 | BLST Locate | BLS1 Misc | Debug | Utiities |

(%

| SE|BCII\FD|E|BI for Objects. . | Marme of Executabls: |tBSt

by

& Crgate Executable: Mtest

v Debug Information v _Browsze Information

I~ Merge32K Hexfile

HE* Faormat: | HE-20

" Create Librany: MtestLIB

After Make

[~ Start Debugging

[+ Beep'when Complete

[ Create Batch File

™ Run User Frogram #1: |

Browse...

™ Run User Frogram #2: |

Browse...

[[Ewe. |
[[Ewee. |

(1]9 Cancel Defaults

AUUARIAIIND Xtal
Tnevialfeulaises

wlasuwlasdle

n35i CPU AT89C5131
Fanielul XRAM = 1k
fanuazsiasrnluges

User On-chip XRAM...

(%

MNote : nsaziDanBUE]

U

augNnsnauliann

11 62 Wl GS51.pdf

dunaly OK
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AuN 15. antuligauliiiug Project => Rebuild all target files tai1n1s Compile Taganulsl

a

13N test.Hex 1181n17 Compile laifl Error .....11

x

Build target 'Target 1' =
assembling STARTUP.ASL. ..

complling main.c...

compiling Function.c...

linking...

i |Program Size: data=10.0 zdata=0 code=54

Elcreating hex file from "test"...

f "test" - 0 Error(s). 0 Warningis). -

§ | ‘ | [\Build,ﬂ Command )\Find\nFiIes / ||< |>r‘
Wannienniiaaundsdngaiuazainnsnldeain C Compiler 294 Keil T luszAumilaudn

WaluqaBusudwiudnEusunazlioulisunsunsn C fu Microcontroller lumsena 8051 dedin

a

Lu‘ﬂ‘ﬂ’m“ﬂ‘ﬂ&lﬂW@’]ﬁﬂﬁ‘zﬂ%‘IﬁﬂﬂlﬂuﬂNTUiQ . NU
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ATANUIN .

NNSHAAMY WAZ N5 LE9U Cross 32 V4.0 LLRIAU
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n1saARalilsnsy Cross 32 V4.0

Tilsunsu Cross 32 Wudndlulisunsumseausauaiuas (Cross-Assembler) gniaunine

139 “ Data Sync Engineering” lsunsusailamnunviingulansefsiiniulilsunsuainan

q

'
o

Universal Cross-Assembler @4 @190 du/a9Andqléia CPU Mcs51, Z80 uaz anuane?) nazna

©

#9lsunan Cross 32 MnstizEmuadlulindautuuasmiuazitly Version naaasldeny nnmass
T1/sun3n Cross 32 T Version naaasldiinsadnennn ieawa Copy alilsunsy Cross 32 lana
15w 105 ¢ (afluudls) wadfdluduadaEauias Wadasnisavitlallsunsufiiesid Double

Click NWd C32w4aw95.exe Taiflugilonauduns dauanslugidnaang

J File Edit Miew Go Favorites Help |
@ = | ¥ o I IS
Back Ferard Up Cut Copy  Pasts Unda Delste  Properties
Address [ C\My Decumentshc32win - |
W 101 T 1ol GG 10T i U] =
L]

c32win B0251s.tol 8041401 8048.thl 805140l 8085.thl

Select an item to wiew B 5 i

E036.thl 8096.thl AsmBlbat  AszmeBlbat  C32ddclexe

@ 5 ¥

C32wd.hip C32wdwI5ex  CopdOOthl Copf00.thl
e

y = ' = r=4
Asm Rsm Asm Asm
Delslliou  E18028em  E320clwasm E320c2easm E320c5wasm

[1.42mB | =) My Computer

&

9171 1

[
Y o =X

AsdnAtyanidsznianiia Ae Tu Folder AldivtAnTUsunsn Mdenuldvmunan) Gz

©

o Y o o

Wdfunana ASM azsiaeinnig Copy Wd 8051.tol 151w Folder tusing dnatineiiinaianig

wlaglndaziia error

N5 14911115n5N Cross 32 V4.0

Tisunsu Cross 32 ilulilsunsu Assembler 1l Text Editor Tusin Asliy fldaunsnianng
W lsunanldanidsunsuilian vive §ldas14lunsn Notepad vise Tilsunsu Text Editor B fi
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WUNN Uaz click ALY File => New azflntisng aauanslugildngana

;3 iCross-32 Meta-Assembler
File Edt Search Assemble Options Window Help
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T Untitled

Jl i) |4
|Eluss-32Msla-Assemb\er4.El 11 CAPS [NUM [SCRL [OVR 2
A
s 2

dedusudeullsunsy, 2 miﬁmLLiﬂﬂanﬂime;:Jfai'm%ﬁmﬁmumﬁ']é’qLﬁﬂmmmﬂér
CPU laz 95a289 Output File iutsunsudenewiiesannllsunsy Cross 32 anunsnldanuiiy
CPU léuantiues uay wananntusaging Output File l@uane Format Faviu &m0 UesanAan
CP-JR51-USB v1.0 514 MCU 1wef ATBIC5131 Safinnainauman (Core) uuy 8052 Fariu Aqld
ollffugaAnds 8051 wiffinuasdadliiisdamned SFR wneafieguenmiiaannsniasgiu

o

8052 Tnagldansiaatnsluindases 1t Gelnddawingaulissl Ae

CPU  “8051” - uilafl Code AN&9U89 MCS-51
HOF  'INT8" ; @519 Output File \luwuL Intel Hex 8 bit

#A%a7N 2 ussindeuuuda luussindennaziduiunvesllsunsnaesdd Tnandnnisdan

3
o

Tsunsumsnge Auandatine

ETT CO.,LTD. 111 WWW.ETT.CO.TH



5 The Examples of CP-IRs1USH Vi.o c

o msBuullsunsuazfestududafdafion ORG 0000H Fvipamnedn ifluns
AR i Fufuremiataudnllsunsy uaz azpuden Address Buiudvluiinae
Address 0000H N9 dEuiN@iaudaneinegasiasdussnatinaion 1 fodnes

o misfuadAlTUfudsiuasnsaildtae A daiion EQU feglfannsatnedng
a9 e %ﬁfsLLﬂ@%ﬁmfag?ﬂmmN%ﬁaﬁ@qm (NLIUI99A )

o luns@au Label azldiflusnAnmuadiumisdnedaliiiu  Address  2@9midaaANIN&N
Taunsu TneAaideszds Ao azfedldiionng « : © dendsde Label Ietiuiiuisen
waz Fadnus “&” Winldlunisdiau Label

o lumadaulilsunsuAndasine Wy MOV A#3EH Adsazieiurssaatineden 1 fadnws
AN einaiagne

o Lﬁ"@L%uiﬂﬂlmmuﬁqmiﬁm@mﬁwmzﬁmﬂméfwﬁ’]é’a END Saiflusndeaniulsunsy deas
vanisaudanimmveanisutlalilsunss et liffdeilenaazininisudansifanans

nanwana s

Example : FivpgnadneasilidusnednelWiseanniawasn 0 Inannsieazislilnienan

CPU "8051.TBL" ; Processor declaration
HOF "INT8" ; Intel 8-bit hexcode
ORG 0000H ; Reset vector

DATA EQU OFEH

START : MOV A, #DATA ; DEFIND FIRST VALUE

loop: RR A

MOV PO, A
MOV R2, #100
IS mov R3, #5h
L2: mov R4, #5h
djnz R4,$
djnz R3,12
djnz R2,L1
sjmp 1o0P

END

317 3 uanslilsunsy ShowPo.asm
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5 The Examples of CP-IRs1USH Vi.o

Save As ﬂ B
File name: Eolders:
IS'ﬂowF’D.asm d:hexamil

Cancel
= =g S
= Enamsl
Save file az bype: Cinves:
Assembler Files (asm) 7| | = o DATA = Network... |

9117 4 g1lusnsnns Save g
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Tugtldneana
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C 3 2w' n B0251z.thl B047.thl 2048.thl B085.thl J
8051.thl - -
TEL File
Maodified: thl B09E.thl AsmBlbat  AsmzB0bat  C32ddclexe
4/4/39 4:00
Size: SKB ] @ m
C32wd.gid C32wd. hip C32wdini  C32wdw3dh...  CopdO0.thl
I, I, ) r r LI
|4.85KB |_§‘ My Computer i
~
sUn 5

wasaniuazEusunlalusunsuiuaslaa e ulifmy Assemble => Mail File... [ianiivun

ansasnsudailulug HEX arntiwaanlUi g D:\Exam51\ ShowP0.asm uaz naLly OK A n

UWliflL7iuy Assemble => Asseble... aztsngasnIndeang anniulinaniu Assemble T4l

-

azpasdunalutdes Error: azsiadu 0 duilusniuansdinisulalisunsuiiuanysnl Gelulng

be

\naf Exam51 azilIWdiaaunn 3 g s ShowP0.ERR, ShowP0.HEX, ShowP0.LST Gfiens9qail
fldazlFlng Hex uda...111
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<3 The Examples of CP-JRs1USD V1o e

Assembling x|

Pass. 2
Main File:  |DAEXAMETASHOWPD.ASH
Assembling: | DAEXAMETWSHOWPO.ASM

Line:
Enors:

Checksum:

AnnanaNisNaniaIngauazatnngnldaulilsunsu Cross 32 16 TuszAumilauda e

k% ° o Yo

P pRa X ) a X o = v
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<3 The Examples of CP-JRs1USD V1o e

NTEUNIEY Assembly HWATAAMNENENNNIINTIEUNHIEALgRNT Insanizetng

'
a A v

gy WesesnsFandayaresnisariinaneeninldazilunisegenetenndifiunie Address

Tnpndngssnna AN dnsunuAdayans1aring way seananamnduanluanen@anldle

L) a
£ ]
4 o o =l

o a a Lg v Aﬂl o U dl [~ o/ !
WWIMLﬂﬁﬂQWNNﬂW@W@?JHVLWQWH AU e Nazaon Tsunsunnausinnitluso Assembler RN

% % a

= a o nl/d 1 &I 5 4' 3 % v a 1 o nI/
N Nﬂ’]ﬁ‘ﬁﬂﬂ‘w&i’]\‘iﬁ’]@\i’ﬂﬂﬂ@ﬂﬁu\ﬁ]uﬂ’]L‘W’ﬂ’ﬂ’]u’]ﬁlﬂ’l’]ﬂ@gﬂﬂmlﬁﬂﬂaLﬁJEIuI‘]_Iﬁ‘LLﬂﬁ‘N Iﬁﬂﬂ@}ﬂﬂ’mq

D

X y 1 o alx a 4&' o nI/ = 414/ 1 1 al/ [ nI/ 1 o
97 1ﬂﬂ]'] ANASLNEIN BINFY]ZQ\?LVIE]NLL“WVLNFMﬂ']ZNZQ’]WT‘]_IZN\‘i’]u CPU LRAZENWN

nlinatauanlillsunsn Assembler tenanuna@anlanivuatn wasnll 1l lunnsulallsunsy

FaNAUTREIN TN
LY 4 e d A o X o . o 4o
Wit FIANAUTENT9Y Cross32 tuilagunung wilunfazaenaniuaniyludiuaesadeiion

AP AT waz Mauiudas s unadael Ae

1. ANE9 ORG (Origin)
ANE9 ORG RTluAdan I EnNrua AN ENALIa9naANa 1UTuNTN kA MLaEAINANTe
ya lnesananetinainAds ORG HazilumtunisGusiuaadilsunss
ORG 0000H
Main: MOV  SP,#60H

2. A9 EQU (Equate)
Wuandenldrinnuadiasliiusouds  dnfAdstiazegludousivaedidsunsn TnaAn4s
FQU azdqsluni1sninunr1fauls1e9AInLmms Address 139 ARG 16 fananelusaasinetng

1 A
AN AR

PORT_A: EQU 20H
PORT_B: EQU PORT_A+1
PORT_C: EQU PORT_A+2
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<3 The Examples of CP-JRs1USD V1o e

ansaetdeun Ty Aundzesllsunsuninigdneds PORT_A  azlinaiumang
WiHaWiLE9NeAT 20H L1aNe 491A1289 PORT_B uaz PORT_C aziiA1iili 21H waz 22H A
a1iu frdnsilaeuularizes PORT_A flur1du fiazdanalil PORT_B uaz PORT_C gnitlaam

wilasAmnulilding Sednwnizaesnnds EQU azmdleuiunisinuunal Constant luniengatiuies

3. AN&4 DFB (Define Byte)
dusdsnldnmuaddeyansiawn 1 Byte MWlumdasanuanidsunsn TnaAndeiiazgn
s lddselamilunisiouun 11319 TABLE sine) Maztimnldluldsunsulaasuoudeyausazen

AzgNULNLENaanAiufaeLATaInung AaNKn(,) Auuanslufaatnednegng As

TAB_LED: DFB  00000001B
DFB  02H,04H,08H
TAB_MSG: DFB  “ABC",00H

anFnatieANuNiadali iU sunsn Assembler wilaTilsunsuuda 7

o

AWML Address 284
TAB_LED azilAaaniag] 4 Tusl An 01H, 02H, 04H uaz 08H Fessiaiiiasiulil dou TAB_MSG azld

ATlugTa ASCI Aa9sinenes ABC Feiull A 41H, 42H, 43H way Tavinsisag 00H

4. A9 DWL (Define Word : LSB First )
\upndsilddmiunnuadayarinai awie 2 Tus (Word) Iaesiasnnnus Anaas Byte 617

: Y = v | o ) o = ,
NAULRINAINAIL Byte QQ AT WLNLENUBHAWARS Word AQ8ILATAIUNIE ABNNAN ()

5. A1da DFS (Define Storage)

@ o o deve o X 4 | ° e o o o
WuAdan ldduiuansivunaasdaganuanilsunsu lagazaaainiu AMUIURINTNTEY

1AnA9A"49 DFS 11

ORG 0000H
DSP_BUFF: DFS 4
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ansetheinesuuandlunsuenldilsunsu Assembler ldnsudnde DSP_BUFF i an
Sunlsifaunsresnicnnudn 4 lud TaefdAiumids 0000H — 0003H Sedniinnsdnafisde
DSP_BUFF ilultsunsufasiimnuvsnenmiloufunisdnadeasumis Address 0000H — 0003H
far Taednldnnsgrauuy 8 O dedeansldmumiaf 2 1eddie DSP_BUFF fianaarldgduuuidy
DSP_BUFF+1 unuld deazifiutls=lamt snnlunis@oulisunsumnsizansnsadennumung femi
flaewniaannuanldmndiinnsinafludndamee uay feinedanisasuulasudlafiums Address
Tunidazaauandog
6. A1A3 END

fludndeilddmiuuenist Assembler mmdﬂé’?ﬁfﬂméu@mmmﬂ@‘tmmimmiuLLfEﬁ'\ifﬁ’T@q

Jpndeilldvinaaaalilsunsuana way vnauldsunsusandsanaIds END o Assembler azld

wlagnunsaain A4 END st

'
L 4

7. A& HOF (HEXADECIMAL OUTPUT FORMAT)
Lﬂuﬁﬁqmﬁéﬁﬁuﬁwumgﬂmem Output File tag fnvunalé 3 Anwoue A Binary

Output, Intel Hex Output, Motorola Hex Output #4il Ag

Binary File tsznaumae BINS, BIN16, BIN32 1ilu Output File w1 Binary 8, 16 ax 32

Intel Hex File isznausag INT8 uaz INT16 11 Output File WUL Intel Hex 2114 8 1is
uaz 16 s ANAIAL

Motorola Hex File lsznau@ag MOT8, MOT16, MOT32 i Output File L1 Motorola Hex

Aum 8 16, 16 Us waz 32 1p

ETT CO.,LTD. v WWW.ETT.CO.TH



