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1.  

1.1  

 

 

PRODUCT ROM RAM Pro EE I/O ADC Touch USART PACKAGE 

CMS79FT726 8Kx16 256x8 128x8 18 12Bitx18 8 1 SOP20, 

 

ROM----  Pro EE---- EEPROM 

 

  

    2.6V~5.5V@16MHz 

 - Flash 8Kx16  1.8V~5.5V@8MHz 

 - RAM 256x8  -40 ~85  

 - RAM 240x8  RC 8MHz/16MHz 

 8    

 68   IO  

   - PORTA/PORTB 16  

 WDT   0~30mA 2mA 

   - PORTA/PORTB 2  

   60/120mA 

 - 3   - PORTA/PORTB  

 - PORTA/PORTB   - IO  

 -   - PORTB  

   1 USART  

 - 8 TIMER0 TIMER2  -  

 - 16 TIMER1  - RA3/RA4 RC0/RC1 

 PWM CCP   12 ADC 

 - 10 PWM   - 1.2V  

 - 2 PWM   ±1.5% @VDD=2.5V~5.5V TA=25  

   ±2% @VDD=2.5V~5.5V TA=-40 ~85  

 - RB0/RB1 RA3/RA4   

 128 EEPROM  -  

 - 10   - 10V  

   -  

   -  
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1.2  

8192×16

Program Memory

Instruction Reg

Instruction Decode 

and Control

Timing Generation

PC

Stack1

..

Stack8

256×8 

Data Memory

Addr Mux

Fsr Reg

ACCMux

ALU

VDD,GND

AD Converter

TIMER0

TIMER1

TIMER2

I/O PORT

CCP1/CCP2

Device Reset Timer

Power-on Reset

Watch Dog Timer

OSC

Pro EE

Touch

USART
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1.3  

1.3.1 CMS79FT726  

 

 

 

 

 

 

 

 

1) RA4 RA3 RC0 RC1 CONFIG  

2) RA4 RA3 CCP RB0 RB1 CCP CONFIG  

 

 

  

INT/AN0/TK0/RA0

1

2

3

4

5

6

7

8

20

19

18

17

16

15

14

13

RB7/AN8/TK8

RB6/AN9/TK9

RB5/AN10/TK10/T0G

RB4/AN11/TK11

RB3/AN12/TK12

RB2/AN13/TK13

RB1/AN14/TK14/CCP1

RB0/AN15/TK15/CCP2

AN7/TK7/RA7

AN6/TK6/RA6

AN5/TK5/RA5

DT/RX/CCP2/AN4/TK4/RA4

CK/TX/CCP1/AN3/TK3/RA3

T0CKI/AN2/TK2/RA2

AN1/TK1/RA1

GND 9 12 RC1/AN16/TK16/DT/RX/T1CKI/ICSPCLK

VDD 10 11 RC0/AN17/TK17/CK/TX/ICSPDAT
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 IO   

VDD,GND P  

RA0-RA7 I/O  

RB0-RB7 I/O  

RC0-RC1 I/O  

ICSPCLK/ICSPDAT I/O /  

TK0-TK17 -  

AN0-AN17 I 12 ADC  

T0CKI I TIMER0  

T1CKI I TIMER1  

T1G I TIMER1  

CCP1 I/O / /PWM1 

CCP2 I/O / /PWM2 

TX/CK I/O USART / /  

RX/DT I/O USART / /  
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1.4  

CONFIG MCU FLASH CMS

 

1. INTRC_SEL  

 INTRC8M FOSC 8MHz RC  

 INTRC16M FOSC 16MHz RC  

2. WDT  

 ENABLE  

 DISABLE  

3. PROTECT  

 DISABLE FLASH  

 ENABLE FLASH  

4. LVR_SEL  

 1.8V  

 2.0V  

 2.6V  

5. ICSPPORT_SEL  

 ICSP ICSPCLK DAT  

 NORMAL ICSPCLK DAT  

6. USART_SEL USART  

 RC0/RC1 RC0 TX RC1 RX  

 RA3/RA4 RA3 TX RA4 RX  

7. CCP_SEL CCP  

 RA3/RA4 RA3 CCP1 RA4 CCP2  

 RB1/RB0 RB1 CCP1 RB0 CCP2  
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1.5  

4  

⚫  

⚫  

⚫  

⚫  

 

 

 

R1 R2

CMS MCU

VDD

GND

ICSPDAT

ICSPCLK

VDD

GND

DAT

CLK

/

VDD GND LED

 

1-1  

 

R1 R2 R1 4.7K R2 4.7K  
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2. CPU  

2.1  

2.1.1  

CMS79FT72x  

FLASH:8K

0000H

0000H

0001H

0002H

0003H

0004H

...

...

...

1FFDH

1FFEH

1FFFH
 

 

2.1.1.1 0000H  

0000H 3  

◆  

◆  

◆ LVR  

 

0000H STATUS

PD TO FLASH

 

 

 ORG 0000H ;  

 JP START  

 ORG 0010H ;  

START:    

   ;  

    

 END  ;  
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2.1.1.2  

0004H PC 0004H

0004H

 

 

 ORG 0000H ;  

 JP START  

 ORG 0004H ;  

INT_START:    

 CALL PUSH ; ACC STATUS 

   ;  

    

INT_BACK:    

 CALL POP ; ACC STATUS 

 RETI  ;  

START:    

   ;  

    

 END  ;  

 

 

 

 

PUSH:    

 LD ACC_BAK,A ; ACC ACC_BAK 

 SWAPA STATUS ; STATUS  

 LD STATUS_BAK,A ; STATUS_BAK 

 RET  ;  

 

 

POP:    

 SWAPA STATUS_BAK ; STATUS_BAK ACC 

 LD STATUS,A ; ACC STATUS 

 SWAPR ACC_BAK ; ACC_BAK  

 SWAPA ACC_BAK ; ACC_BAK ACC 

 RET  ;  
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2.1.1.3  

FLASH  

 

⚫  TABLE [R] R TABLE_DATAH  

⚫  TABLEA ACC TABLE_DATAH  

 

 

⚫  TABLE_SPH(110H) 5  

⚫  TABLE_SPL(111H) 8  

⚫  TABLE_DATAH(112H)  

 

TABLE_SPH TABLE_SPL

TABLE_SPH

 

 

 

2-1  

  

13 TABLE_SPH+TABLE_SPL  

TABLEA  TABLE  [R]  

8 ACC(TABLEA) R(TABLE  [R]) 8 TABLE_DATAH 

8 TABLE_SPL 5 TABLE_SPH 
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   ;  

 LDIA 02H ;  

 LD TABLE_SPL,A  

 LDIA 06H ;  

 LD TABLE_SPH,A  

 TABLE R01 ; 8 (56H) R01 

 LD A,TABLE_DATAH ; 8 (34H) ACC 

 LD R02,A ; ACC (34H) R02 

   ;  

    

 ORG 0600H ;  

 DW 1234H ;0600H  

 DW 2345H ;0601H  

 DW 3456H ;0602H  

 DW 0000H ;0603H  
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2.1.1.4  

PCL ACC PCL

PCL ACC ACC n PCL+ACC n

PCL 1 PCL+ACC PC

ACC  

PCLATH PC PCL PCLATH  

 

FLASH     

 LDIA  01H  

 LD PCLATH,A ; PCLATH  

 …   

0110H: ADDR PCL ;ACC+PCL 

0111H: JP LOOP1 ;ACC=0 LOOP1 

0112H: JP LOOP2 ;ACC=1 LOOP2 

0113H: JP LOOP3 ;ACC=2 LOOP3 

0114H: JP LOOP4 ;ACC=3 LOOP4 

0115H: JP LOOP5 ;ACC=4 LOOP5 

0116H: JP LOOP6 ;ACC=5 LOOP6 

 

 

FLASH     

 CLR  PCLATH  

 …   

00FCH: ADDR PCL ;ACC+PCL 

00FDH: JP LOOP1 ;ACC=0 LOOP1 

00FEH: JP LOOP2 ;ACC=1 LOOP2 

00FFH: JP LOOP3 ;ACC=2 LOOP3 

0100H: JP LOOP4 ;ACC=3 0000H  

0101H: JP LOOP5 ;ACC=4 0001H  

0102H: JP LOOP6 ;ACC=5 0002H  

 

PCL PCL

FLASH  
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2.1.2  

CMS79FT72x  
      

 

INDF 00H INDF 80H INDF 100H INDF 180H 

TMR0 01H OPTION_REG 81H TMR0 101H OPTION_REG 181H 

PCL 02H PCL 82H PCL 102H PCL 182H 

STATUS 03H STATUS 83H STATUS 103H STATUS 183H 

FSR 04H FSR 84H FSR 104H FSR 184H 

PORTA 05H TRISA 85H ---- 105H ---- 185H 

PORTB 06H TRISB 86H PORTB 106H TRISB 186H 

PORTC 07H TRISC 87H WPUA 107H ---- 187H 

---- 08H ---- 88H WPUC 108H ---- 188H 

ANSEL0 09H ANSEL1 89H ANSEL2 109H ---- 189H 

PCLATH 0AH PCLATH 8AH PCLATH 10AH PCLATH 18AH 

INTCON 0BH INTCON 8BH INTCON 10BH INTCON 18BH 

PIR1 0CH PIE1 8CH EEDAT 10CH ---- 18CH 

PIR2 0DH PIE2 8DH EEADR 10DH ---- 18DH 

TMR1L 0EH ---- 8EH EEDATH 10EH ---- 18EH 

TMR1H 0FH OSCCON 8FH EEADRH 10FH ---- 18FH 

T1CON 10H WDTCON 90H TABLE_SPH 110H ---- 190H 

TMR2 11H IOCA 91H TABLE_SPL 111H ---- 191H 

T2CON 12H PR2 92H TABLE_DATAH 112H ---- 192H 

---- 13H ---- 93H SEGCUR 113H ---- 193H 

---- 14H ---- 94H PALEN 114H ---- 194H 

CCPR1L 15H WPUB 95H PBLEN 115H ---- 195H 

CCPR1H 16H IOCB 96H PAHEN 116H ---- 196H 

CCP1CON 17H WPDB 97H PBHEN 117H ---- 197H 

RCSTA 18H ---- 98H ---- 118H ---- 198H 

TXREG 19H PWMCON 99H ---- 119H ---- 199H 

RCREG 1AH PWM1CYC 9AH ---- 11AH ---- 19AH 

CCPR2L 1BH PWM2CYC 9BH EECON1 11BH ---- 19BH 

CCPR2H 1CH ADRESL 9CH EECON2 11CH ---- 19CH 

CCP2CON 1DH ADRESH 9DH ---- 11DH ---- 19DH 

TXSTA 1EH ADCON0 9EH ---- 11EH ---- 19EH 

SPBRG 1FH ADCON1 9FH ---- 11FH ---- 19FH 

 

96  

20H 

 

80  

A0H 

 

80  

120H 

---- 

1A0H 

    

    

    

    

    

6FH EFH 16FH 1EFH 

70H 
 

70H-7FH 

F0H 
 

70H-7FH 

170H 
 

70H-7FH 

1F0H 

-- -- -- -- 

7FH FFH 17FH 1FFH 

 BANK0  BANK1  BANK2  BANK3  

 

512 8

/ 00H-1FH 80-9FH 100-11FH 180-18BH  
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CMS79FT72x Bank0 

 

  

  Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0  

00H INDF FSR  xxxxxxxx 

01H TMR0 TIMER0  xxxxxxxx 

02H PCL  00000000 

03H STATUS IRP RP1 RP0 TO PD Z DC C 00011xxx 

04H FSR  xxxxxxxx 

05H PORTA RA7 RA6 RA5 RA4 RA3 RA2 RA1 RA0 xxxxxxxx 

06H PORTB RB7 RB6 RB5 RB4 RB3 RB2 RB1 RB0 xxxxxxxx 

07H PORTC ---- ---- ---- ---- ---- ---- RC1 RC0 ------xx 

09H ANSEL0 ANS7 ANS6 ANS5 ANS4 ANS3 ANS2 ANS1 ANS0 00000000 

0AH PCLATH ---- --- ---- 5  ---00000 

0BH INTCON GIE PEIE T0IE INTE RBIE T0IF INTF RBIF 00000000 

0CH PIR1 ---- ADIF RCIF TXIF ---- CCP1IF TMR2IF TMR1IF -000-000 

0DH PIR2 ---- TKIF RACIF EEIF ---- ---- ---- CCP2IF -000---0 

0EH TMR1L 16 TIMER1  xxxxxxxx 

0FH TMR1H 16 TIMER1  xxxxxxxx 

10H T1CON T1GINV TMR1GE T1CKPS1 T1CKPS0 ---- T1SYNC TMR1CS TMR1ON 0000-000 

11H TMR2 TIMER2  00000000 

12H T2CON ---- TOUTPS3 TOUTPS2 TOUTPS1 TOUTPS0 TMR2ON T2CKPS1 T2CKPS0 -0000000 

15H CCPR1L / /PWM 1  xxxxxxxx 

16H CCPR1H / /PWM 1  xxxxxxxx 

17H CCP1CON ---- ---- DC1B1 DC1B0 CCP1M3 CCP1M2 CCP1M1 CCP1M0 --000000 

18H RCSTA SPEN RX9EN SREN CREN RCIDL FERR OERR RX9D 00001000 

19H TXREG USART  00000000 

1AH RCREG USART  00000000 

1BH CCPR2L / /PWM 2  xxxxxxxx 

1CH CCPR2H / /PWM 2  xxxxxxxx 

1DH CCP2CON ---- ---- DC2B1 DC2B0 CCP2M3 CCP2M2 CCP2M1 CCP2M0 --000000 

1EH TXSTA CSRC TX9EN TXEN SYNC SCKP ---- TRMT TX9D 00000-10 

1FH SPBRG BRG7 BRG6 BRG5 BRG4 BRG3 BRG2 BRG1 BRG0 00000000 
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CMS79FT72x Bank1 

 

  

  Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0  

80H INDF FSR  xxxxxxxx 

81H OPTION_REG RBPU INTEDG T0CS T0SE PSA PS2 PS1 PS0 11111011 

82H PCL PC  00000000 

83H STATUS IRP RP1 RP0 TO PD Z DC C 00011xxx 

84H FSR  xxxxxxxx 

85H TRISA TRISA7 TRISA6 TRISA5 TRISA4 TRISA3 TRISA2 TRISA1 TRISA0 11111111 

86H TRISB TRISB7 TRISB6 TRISB5 TRISB4 TRISB3 TRISB2 TRISB1 TRISB0 11111111 

87H TRISC ---- ---- ---- ---- ---- ---- TRISC1 TRISC0 ------11 

89H ANSEL1 ANS15 ANS14 ANS13 ANS12 ANS11 ANS10 ANS9 ANS8 00000000 

8AH PCLATH ---- ---- ---- 5  ---00000 

8BH INTCON GIE PEIE T0IE INTE RBIE T0IF INTF RBIF 00000000 

8CH PIE1 ---- ADIE RCIE TXIE ---- CCP1IE TMR2IE TMR1IE -000-000 

8DH PIE2 ---- TKIE RACIE EEIE ---- ---- ---- CCP2IE -000---0 

8FH OSCCON ---- IRCF2 IRCF1 IRCF0 ---- ---- ---- ---- -110---- 

90H WDTCON ---- ---- ---- ---- ---- ---- ---- SWDTEN -------0 

91H IOCA IOCA7 IOCA6 IOCA5 IOCA4 IOCA3 IOCA2 IOCA1 IOCA0 00000000 

92H PR2 TIMER2  11111111 

95H WPUB WPUB7 WPUB6 WPUB5 WPUB4 WPUB3 WPUB2 WPUB1 WPUB0 00000000 

96H IOCB IOCB7 IOCB6 IOCB5 IOCB4 IOCB3 IOCB2 IOCB1 IOCB0 00000000 

97H WPDB WPDB7 WPDB6 WPDB5 WPDB4 WPDB3 WPDB2 WPDB1 WPDB0 00000000 

99H PWMCON ---- CYC2EN CK2[1:0] ---- CYC1EN CK1[1:0] -000-000 

9AH PWM1CYC PWM1  11111111 

9BH PWM2CYC PWM2  11111111 

9CH ADRESL A/D  xxxxxxxx 

9DH ADRESH A/D  xxxxxxxx 

9EH ADCON0 ADCS1 ADCS0 CHS3 CHS2 CHS1 CHS0 GO/ DONE  ADON 00000000 

9FH ADCON1 ADFM CHS4 ---- ---- ---- ---- ---- ---- 00------ 



V1.0 

CMS79FT72x  

23 / 141 www.mcu.com.cn 

CMS79FT72x Bank2 

 

 

  

  Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0  

100H INDF FSR  xxxxxxxx 

101H TMR0 TIMER0  xxxxxxxx 

102H PCL PC  00000000 

103H STATUS IRP RP1 RP0 TO PD Z DC C 00011xxx 

104H FSR  xxxxxxxx 

106H PORTB RB7 RB6 RB5 RB4 RB3 RB2 RB1 RB0 xxxxxxxx 

107H WPUA WPUA7 WPUA6 WPUA5 WPUA4 WPUA3 WPUA2 WPUA1 WPUA0 00000000 

108H WPUC ---- ---- ---- ---- ---- ---- WPUC1 WPUC0 ------00 

109H ANSEL2 ---- ---- ---- ---- ---- ---- ANS17 ANS16 ------00 

10AH PCLATH ---- ---- --- 5  ---00000 

10BH INTCON GIE PEIE T0IE INTE RBIE T0IF INTF RBIF 00000000 

10CH EEDAT EEDAT7 EEDAT6 EEDAT5 EEDAT4 EEDAT3 EEDAT2 EEDAT1 EEDAT0 xxxxxxxx 

10DH EEADR EEADR7 EEADR6 EEADR5 EEADR4 EEADR3 EEADR2 EEADR1 EEADR0 00000000 

10EH EEDATH EEDATH7 EEDATH6 EEDATH5 EEDATH4 EEDATH3 EEDATH2 EEDATH1 EEDATH0 xxxxxxxx 

10FH EEADRH ---- ---- ---- EEADRH4 EEADRH3 EEADRH2 EEADRH1 EEADRH0 ---00000 

110H TABLE_SPH ---- ---- ---- 5  ---xxxxx 

111H TABLE_SPL  xxxxxxxx 

112H TABLE_DATAH  xxxxxxxx 

113H SEGCUR ---- ---- ---- ---- SEG_ISEL3 SEG_ISEL2 SEG_ISEL1 SEG_ISEL0 00000000 

114H PALEN PALEN7 PALEN6 PALEN5 PALEN4 PALEN3 PALEN2 PALEN1 PALEN0 00000000 

115H PBLEN PBLEN7 PBLEN6 PBLEN5 PBLEN4 PBLEN3 PBLEN2 PBLEN1 PBLEN0 00000000 

116H PAHEN PAHEN7 PAHEN6 PAHEN5 PAHEN4 PAHEN3 PAHEN2 PAHEN1 PAHEN0 00000000 

117H PBHEN PBHEN7 PBHEN6 PBHEN5 PBHEN4 PBHEN3 PBHEN2 PBHEN1 PBHEN0 00000000 

11BH EECON1 EEPGD ---- EETIME1 EETIME0 WRERR WREN WR RD 0-00x000 

11CH EECON2 EEPROM 2  -------- 
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CMS79FT72x Bank3 

 

  

  Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0  

180H INDF FSR  xxxxxxxx 

181H OPTION_REG RBPU INTEDG T0CS T0SE PSA PS2 PS1 PS0 11111011 

182H PCL PC  00000000 

183H STATUS IRP RP1 RP0 TO PD Z DC C 00011xxx 

184H FSR  xxxxxxxx 

186H TRISB TRISB7 TRISB6 TRISB5 TRISB4 TRISB73 TRISB2 TRISB1 TRISB0 11111111 

18AH PCLATH ---- ---- ---- 5  ---00000 

18BH INTCON GIE PEIE T0IE INTE RBIE T0IF INTF RBIF 00000000 
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2.2  

2.2.1  

ACC RAM  

ACC 30H  

 LD 30H,A  

 

30H ACC 

 LD A,30H  

 

2.2.2  

ACC  

12H ACC 

 LDIA 12H  

 

2.2.3  

INDF INDF INDF

FSR 8 STATUS IRP 9

FSR STATUS IRP INDF

INDF FSR=0 00H INDF

 

FSR INDF  

 LDIA 30H  

 LD FSR,A ; 30H 

 CLRB STATUS,IRP ; 9  

 CLR INDF ; INDF FSR 30H RAM 

 

RAM(20H-7FH)  

 LDIA 1FH  

 LD FSR,A ; 1FH 

 CLRB STATUS,IRP  

LOOP:    

 INCR FSR ; 1 30H 

 CLR INDF ; FSR  

 LDIA 7FH  

 SUBA FSR  

 SNZB STATUS,C ; FSR 7FH 

 JP LOOP  
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2.3  

8

SP SP

PC

PC  

 

 

2-2  

 

 

 

8

8  

 

  

RET 

RETI 

CALL 

 

SP-1 SP+1 

SP7 

SP6 

SP5 

SP4 

SP3 

SP2 

SP1 

SP0 
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2.4 ACC  

2.4.1  

ALU 8Bit MCU

ALU STATUS  

ACC 8-Bit ALU

CPU ALU  

2.4.2 ACC  

ACC  

 LD A,R01 ; R01 ACC 

 LD R02,A ; ACC R02 

 

ACC  

 LDIA 30H ; ACC 30H 

 ANDIA 30H ; ACC 30H ACC 

 XORIA 30H 
; ACC 30H

ACC 

 

ACC  

 HSUBA R01 ;ACC-R01 ACC 

 HSUBR R01 ;ACC-R01 R01 

 

ACC  

 SUBA R01 ;R01-ACC ACC 

 SUBR R01 ; R01-ACC R01 
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2.5 STATUS  

STATUS  

◆ ALU  

◆  

◆ GPR SFR  

 

STATUS Z DC C

STATUS 3 1

TO PD STATUS  

CLRSTATUS 3 Z 1 STATUS 000u u1uu u =

CLRB SETB SWAPA SWAPR STATUS

 

STATUS(03H) 

03H Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 

STATUS IRP RP1 RP0 TO PD Z DC C 

 R/W R/W R/W R/W R/W R/W R/W R/W 

 0 0 0 1 1 X X X 

 

Bit7 IRP: 

1= 

0= 

 

Bank2 Bank3 100h-1FFh  

Bank0 Bank1 00h-FFh  

Bit6~Bit5 RP[1:0]:  

 00: Bank 0  

 01: Bank 1  

 10: Bank 2  

 11: Bank 3  

Bit4 TO: 

1= 

0= 

 

CLRWDT STOP  

WDT  

Bit3 PD: 

1= 

0= 

 

CLRWDT  

STOP  

Bit2 Z: 

1= 

0= 

 

 

 

Bit1 DC: 

1= 

0= 

/  

4 4  

4 4  

Bit0 C: 

1= 

0= 

/  
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TO PD TO PD TO PD  

 TO PD  TO PD  

 1 1  0 0 WDT MCU 

WDT  0 X  0 1 WDT  

STOP  1 0  1 1  

CLRWDT  1 1  TO/PD  

 1 0   

TO/PD    
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2.6 OPTION_REG  

OPTION_REG  

◆ TIMER0/WDT  

◆ TIMER0  

◆ PORTB  

 

OPTION_REG(81H) 

81H Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 

OPTION_REG RBPU INTEDG T0CS T0SE PSA PS2 PS1 PS0 

 R/W R/W R/W R/W R/W R/W R/W R/W 

 1 1 1 1 1 0 1 1 

 

Bit7 RBPU: PORTB  

 1= PORTB  

 0= PORTB  

Bit6 INTEDG:  

 1= INT  

 0= INT  

Bit5 T0CS: 

0= 

1= 

TIMER0  

FSYS/4  

T0CKI  

Bit4 T0SE: 

0= 

1= 

TIMER0  

T0CKI  

T0CKI  

Bit3 PSA: 

0= 

1= 

 

TIMER0  

WDT  

Bit2~Bit0 PS2~PS0:  

  PS2 PS1 PS0 TMR0  WDT   

0 0 0 1:2 1:1  

0 0 1 1:4 1:2  

0 1 0 1:8 1:4  

0 1 1 1:16 1:8  

1 0 0 1:32 1:16  

1 0 1 1:64 1:32  

1 1 0 1:128 1:64  

1 1 1 1:256 1:128  

 

8 WDT

/ WDT TIMER0

TIMER0 WDT  

WDT CLRWDT WDT  

TIMER0 TIMER0 CLR TMR0,SETB TMR0,1
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TIMER0 WDT

TIMER0 WDT  

 CLRWDT  ;WDT  

 LDIA B’xxxx1xxx’ ;  

 LD OPTION_REG,A  

 CLRWDT  ;WDT  

 

WDT TIMER0  

 CLRWDT  ;WDT  

 LDIA B’xxxx0xxx’ ;  

 LD OPTION_REG,A  

 

 

 

 

 

  

TIMER0 1:1 PSA 1

WDT  
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2.7 PC  

PC FLASH FLASH

PC PCL

PC

 

 

PC 13Bit 8 PCL 02H 5

8K 16Bit PCL 256  

 

PCL PC PCLATH  

 

PC  

 PC=0000  

 PC=0004 PC+1  

CALL  PC= PC+1  

RET RETI RET i  PC=  

PCL  PC[12:8] PC[7:0]=  

JP  PC=  

 PC=PC+1  

 

12 8 7 0

PC

PCLATH

PCLATH[4:0]

ALU [7:0]

PCL

12 8 7 0

PC

PCLATH

PCLATH[4:3]

[10:0]

JP  CALL

10
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JP CALL  

ORG 00H   

 JP LABEL1 

LABEL1 300H PCLATH

00H 2K JP

PCLATH  

 …   

ORG 300H   

LABEL1:    

 LDIA 08H LABEL2 900H PCLATH

00H 2K JP

PCLATH  

 LD PCLATH,A 

 JP LABEL2 

 …   

ORG   7FEH   

LABLE4:    

 NOP  ;7FEH 

 NOP  ;7FFH 

 NOP  ;800H 

 LDIA 08H LABEL5 880H PCLATH

00H( PC 7FFH 800H

PCLATH ) 2K

JP PCLATH  

 LD PCLATH,A 

 JP LABLE5 

 …   

ORG  880H   

LABLE5:    

 NOP   

 RET   

 …   

ORG 900H   

LABLE2:    

 NOP   

 CALL LABLE3 

LABEL3 E00H PCLATH

08H 2K CALL

PCLATH  

 LDIA 00H LABEL4 7FEH PCLATH

08H 2K CALL

PCLATH  

 LD PCLATH,A 

 CALL LABLE4 

 NOP   

 …   

 …   

ORG 0E00H   

LABLE3:    

 NOP   

 RET   

 …   
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2.8 WDT  

Watch Dog Timer RC

WDT WDT  

2.8.1 WDT  

WDT TIMER0 8 WDT 144ms WDT

18ms* WDT OPTION_REG WDT

 

CLRWDT STOP WDT WDT

WDT WDT

CLRWDT WDT

CLRWDT WDT WDT

STATUS TO WDT

 

 

1) WDT CLRWDT WDT

 

2) WDT  

3) WDT WDT

 

4) WDT WDT

WDT  

 

2.8.2 WDTCON 

WDTCON(90H) 

90H Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 

WDTCON --- --- --- --- --- --- --- SWDTEN 

R/W --- --- --- --- --- --- --- R/W 

 --- --- --- --- --- --- --- 0 

 

Bit7~Bit1   

Bit0 SWDTEN:  

 1= WDT  

 0= WDT  

 

CONFIG WDT  =1 WDT SWDTEN

CONFIG WDT =0 SWDTEN WDT  
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3.  

3.1  

OSCIN 4

Q1 Q2 Q3 Q4 IC Q1 PC Q4

Q1 Q4 4

 

4 Q

JP

PC  

 

3-1  

 

 

FSYS    

1MHz 8μs 4μs 

2MHz 4μs 2μs 

4MHz 2μs 1μs 

8MHz 1μs 500ns 

  

PC PC+1 PC+2 

PC+1 

PC+2 

PC+1 

PC 

PC-1 

PC 

Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 

CLK 

Q1 

Q2 

Q3 

Q4 
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3.2  

RC 8MHz 16MHz OSCCON  

3.3  

Reset Time 18ms  
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3.4  

OSCCON  

OSCCON(8FH) 

8FH Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 

OSCCON --- IRCF2 IRCF1 IRCF0 --- --- --- --- 

R/W --- R/W R/W R/W --- --- --- --- 

 --- 1 1 0 --- --- --- --- 

 

Bit7   

Bit6~Bit4 IRCF<2:0>:  

111= FSYS = FOSC /1 

110= FSYS = FOSC /2  

101= FSYS = FOSC /4 

100= FSYS = FOSC /8 

011= FSYS = FOSC /16 

010= FSYS = FOSC /32 

001= FSYS = FOSC /64 

000= FSYS = 32kHz LFINTOSC  

Bit3~Bit0   

 

FOSC 8MHz/16MHz FSYS  
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4.  

3  

◆  

◆  

◆  

 

PC

0000H STATUS TO PD

STATUS PD TO  

 

4.1  

LVR

 

-  

-  

-  

-  
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4.2  

4.2.1  

 

 

V1

V2
V3

LVR

VDD

 

4-1  

 

VDD

VDD V1

VDD V2 V3  

 

⚫ DC  

- DC

LVD  

⚫ AC  

- AC DC AC

DC VDD

 

- AC

DC AC VDD  

 

LVR
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4.2.2  

 

◆ LVR  

◆  

◆  

◆  

 

 

 

 

 

 

 

 

AC AC

MCU  

4.3  

 

 

-  

-  

-  

-  

 

2.8WDT  
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5.  

5.1  

STOP WDT  

◆ WDT  

◆ STATUS PD  

◆ TO 1  

◆  

◆ I/O STOP  

 

I/O VDD GND I/O

I/O

 

5.2  

 

1. WDT  

2. PORTB  

 

STATUS TO PD PD

1 STOP TO WDT  

STOP PC+1

1 GIE GIE STOP

GIE 1 STOP 0004h

STOP STOP NOP

WDT  

5.3  

GIE 1

 

- STOP STOP NOP WDT

TO 1 PD

 

- STOP STOP

WDT TO

1 PD STOP 0 STOP

1 STOP PD PD 1 STOP

NOP STOP CLRWDT

WDT  
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5.4  

I/O

I/O I/O I/O

AD WDT

 

 

SLEEP_MODE     

 CLR INTCON ;  

 LDIA B’00000000’  

 LD TRISA,A  

 LD TRISB,A ; I/O  

 LD TRISC,A  

 LD TRISE,A  

   ;  

 LDIA 0A5H  

 LD SP_FLAG,A ;  

 CLRWDT  ; WDT 

 STOP  ; STOP  

 

5.5  

MCU Reset Time

1032 TSYS 15 TSYS  

 

 (IRCF<2:0>) TWAIT 

RC FOSC  

FSYS=FOSC TWAIT=1032*1/FOSC 

FSYS= FOSC /2 TWAIT=1032*2/FOSC 

… … 

FSYS= FOSC /64 TWAIT=1032*64/FOSC 

RC FLFINTOSC  ---- TWAIT=15/FLFINTOSC 
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6. I/O  

I/O PORTA PORTB PORTC 18 I/O

 

   I/O 

PORTA 

0 AN0 TK0  I/O 

1 AN1 TK1 I/O 

2 AN2 TK2 T0CKI I/O 

3 AN3 TK3 CCP TX/CK I/O 

4 AN4 TK4 CCP RX/DT I/O 

5 AN5 TK5 I/O 

6 AN6 TK6 I/O 

7 AN7 TK7 I/O 

PORTB 

0 AN15 TK15 CCP I/O 

1 AN14 TK14 CCP I/O 

2 AN13 TK13 I/O 

3 AN12 TK12 I/O 

4 AN11 TK11 I/O 

5 AN10 TK10 T1G I/O 

6 AN9 TK9  

7 AN8 TK8 I/O 

PORTC 
0 AN17 TK17 TX/CK ICSPDAT I/O 

1 AN16 TK16 RX/DT T1CKI ICSPCLK I/O 

6-1  
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6.1 I/O  

 
WPUC

WPUC

PORTC

TRISC

TRISC

PORTC

A/D

VDD

I/O

 

D Q

CK Q

D Q

CK Q

D Q

CK Q

VDD

 

WPUA

WPUA

PORTA

TRISA

TRISA

PORTA

A/D

VDD

I/O

GND

 

D Q

CK Q

D Q

CK Q

D Q

CK Q

VDD

GND

 

6-1 I/O 1  

 

  



V1.0 

CMS79FT72x  

45 / 141 www.mcu.com.cn 

 

 
WPUB

WPUB

PORTB

TRISB

TRISB

PORTB

A/D

VDD

I/O

GND

D Q

CK Q

D Q

CK

D Q

CK Q

VDD

IOCB

D Q

CK Q

IOCB

 

RBPU

Q D

EN

Q D

EN

 

Q3

 

PORTB

Q

GND

WPDB

WPDB

D Q

CK Q

 

 

6-2 I/O 2  
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6.2 PORTA 

6.2.1 PORTA  

PORTA 8Bit TRISA TRISA 1 =1

TRISA =0 PORTA  

PORTA

PORTA TRISA PORTA PORTA

TRISA 1  

PORTA PORTA TRISA WPUA ANSEL0  

PORTA PORTA(05H) 

05H Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 

PORTA RA7 RA6 RA5 RA4 RA3 RA2 RA1 RA0 

R/W R/W R/W R/W R/W R/W R/W R/W R/W 

 X X X X X X X X 

 

Bit7~Bit0 PORTA<7:0>: PORTA I/O  

TRISAx=1   

1= >VIH  

0= <VIL  

TRISAx=0   

1=  

0=  

 

PORTA TRISA(85H) 

85H Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 

TRISA TRISA7 TRISA6 TRISA5 TRISA4 TRISA3 TRISA2 TRISA1 TRISA0 

R/W R/W R/W R/W R/W R/W R/W R/W R/W 

 1 1 1 1 1 1 1 1 

 

Bit7~Bit0 TRISA<7:0>: PORTA  

1= PORTA  

 0= PORTA  

 

PORTA  

LDIA B’11110000’ ; PORTA<3:0> PORTA<7:4>  

LD TRISA,A  

LDIA 03H ;PORTA<1:0> PORTA<3:2>  

LD PORTA,A ; PORTA<7:4> 0 1  
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6.2.2 PORTA  

PORTA WPUA<7:0>

 

PORTA WPUA(107H) 

107H Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 

WPUA WPUA7 WPUA6 WPUA5 WPUA4 WPUA3 WPUA2 WPUA1 WPUA0 

R/W R/W R/W R/W R/W R/W R/W R/W R/W 

 0 0 0 0 0 0 0 0 

 

Bit7~Bit0 WPUA<7:0>:  

1=  

0=  

 

 

 

6.2.3 PORTA  

ANSEL0 I/O ANSEL0 1

0 ANSEL0

TRIS ANSEL0 1

 

PORTA ANSEL0(09H) 

09H Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 

ANSEL0 ANS7 ANS6 ANS5 ANS4 ANS3 ANS2 ANS1 ANS0 

R/W R/W R/W R/W R/W R/W R/W R/W R/W 

 0 0 0 0 0 0 0 0 

 

Bit7~Bit0 ANS<7:0>: , AN<7:0>  

1=  

0= I/O  

 

6.2.4 PORTA  

PORTA IOCA<7:0>

 

PORTA

PIR2 PORTA RACIF

1  

 

- PORTA  

- RACIF  
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RACIF 1 PORTA RACIF

RACIF

1  

 

 

 

 

PORTA IOCA(91H) 

91H Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 

IOCA IOCA7 IOCA6 IOCA5 IOCA4 IOCA3 IOCA2 IOCA1 IOCA0 

R/W R/W R/W R/W R/W R/W R/W R/W R/W 

 0 0 0 0 0 0 0 0 

 

Bit7~Bit0 IOCA<7:0> PORTA  

1=  

0=  

 

6.2.5 PORTA  

PORTA PAHEN

1 =1 PORTA SEGCUR

PALEN 1 =1 PORTA  

PORTA PAHEN(116H) 

116H Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 

PAHEN PAHEN7 PAHEN6 PAHEN5 PAHEN4 PAHEN3 PAHEN2 PAHEN1 PAHEN0 

R/W R/W R/W R/W R/W R/W R/W R/W R/W 

 0 0 0 0 0 0 0 0 

 

Bit7~Bit0 PAHEN<7:0> PORTA  

1= PORTA (0mA~30mA)  

0= 30mA  

 

  

Q2 I/O RACIF

1

化。 
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PORTA PALEN(114H) 

114H Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 

PALEN PALEN7 PALEN6 PALEN5 PALEN4 PALEN3 PALEN2 PALEN1 PALEN0 

R/W R/W R/W R/W R/W R/W R/W R/W R/W 

 0 0 0 0 0 0 0 0 

 

Bit7~Bit0 PALEN<7:0> PORTA  

1= 120mA  

0= 60mA  

 

PORTA/PORTB SEGCUR(113H) 

113H Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 

SEGCUR --- --- --- --- SEG_ISEL[3:0] 

R/W --- --- --- --- R/W R/W R/W R/W 

 --- --- --- --- 0 0 0 0 

 

Bit7~Bit4   

Bit3~Bit0 SEG_ISEL<3:0> PORTA/PORTB  

 0000: SEG 0  

 0001: SEG 2mA  

 0010: SEG 4mA  

 0011: SEG 6mA  

 …  

 1110: SEG 28mA  

 1111: SEG 30mA  
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6.3 PORTB 

6.3.1 PORTB  

PORTB 8Bit TRISB TRISB 1 =1

PORTB TRISB =0 PORTB

 

PORTB

PORTB TRISB PORTB PORTB

TRISB 1  

PORTB PORTB TRISB WPUB IOCB WPDB ANSEL1  

PORTB PORTB(06H) 

06H Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 

PORTB RB7 RB6 RB5 RB4 RB3 RB2 RB1 RB0 

R/W R/W R/W R/W R/W R/W R/W R/W R/W 

 X X X X X X X X 

 

Bit7~Bit0 PORTB<7:0>: PORTB I/O  

TRISBx=1   

1= >VIH  

0= <VIL  

TRISBx=0   

1=  

0=  

 

PORTB TRISB (86H) 

86H Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 

TRISB TRISB7 TRISB6 TRISB5 TRISB4 TRISB3 TRISB2 TRISB1 TRISB0 

R/W R/W R/W R/W R/W R/W R/W R/W R/W 

 1 1 1 1 1 1 1 1 

 

Bit7~Bit0 TRISB<7:0>: PORTB  

1= PORTB  

0= PORTB  

 

PORTB  

CLR PORTB ;  

LDIA B’00110000’ ; PORTB<5:4>  

LD TRISB,A  
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6.3.2 PORTB  

PORTB WPUB<7:0>

OPTION_REG RBPU  

PORTB WPUB(95H) 

95H Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 

WPUB WPUB7 WPUB6 WPUB5 WPUB4 WPUB3 WPUB2 WPUB1 WPUB0 

R/W R/W R/W R/W R/W R/W R/W R/W R/W 

 0 0 0 0 0 0 0 0 

 

Bit7~Bit0 WPUB<7:0>:  

1=  

0=  

 

 

1) OPTION_REG RBPU  

2)  

 

6.3.3 PORTB  

ANSEL1 I/O ANSEL1 1

0 ANSEL1

TRIS ANSEL1 1

 

PORTB ANSEL1(89H) 

89H Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 

ANSEL1 ANS15 ANS14 ANS13 ANS12 ANS11 ANS10 ANS9 ANS8 

R/W R/W R/W R/W R/W R/W R/W R/W R/W 

 0 0 0 0 0 0 0 0 

 

Bit7~Bit0 ANS<15:8>: , AN<15:8>  

1=  

0= I/O  
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6.3.4 PORTB  

PORTB IOCB<7:0>

 

PORTB

INTCON PORTB RBIF

1  

 

- PORTB  

- RBIF  

 

RBIF 1 PORTB RBIF

RBIF

1  

 

 

 

 

PORTB IOCB(96H) 

96H Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 

IOCB IOCB7 IOCB6 IOCB5 IOCB4 IOCB3 IOCB2 IOCB1 IOCB0 

R/W R/W R/W R/W R/W R/W R/W R/W R/W 

 0 0 0 0 0 0 0 0 

 

Bit7~Bit0 IOCB<7:0> PORTB  

1=  

0=  

6.3.5 PORTB  

PORTB WPDB<7:0>

 

PORTB WPDB(97H) 

97H Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 

WPDB WPDB7 WPDB6 WPDB5 WPDB4 WPDB3 WPDB2 WPDB1 WPDB0 

R/W R/W R/W R/W R/W R/W R/W R/W R/W 

 0 0 0 0 0 0 0 0 

 

 

Bit7~Bit0 WPDB<7:0>:  

1=  

0=  

 

Q2 I/O RBIF

1
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6.3.6 PORTB  

PORTB PBHEN

1 =1 PORTB SEGCUR

PBLEN 1 =1 PORTB  

PORTB PBHEN(117H) 

117H Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 

PBHEN PBHEN7 PBHEN6 PBHEN5 PBHEN4 PBHEN3 PBHEN2 PBHEN1 PBHEN0 

R/W R/W R/W R/W R/W R/W R/W R/W R/W 

 0 0 0 0 0 0 0 0 

 

Bit7~Bit0 PBHEN<7:0> PORTB  

1= PORTB (0mA~30mA)  

0= 30mA  

 

PORTB PBLEN(115H) 

115H Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 

PBLEN PBLEN7 PBLEN6 PBLEN5 PBLEN4 PBLEN3 PBLEN2 PBLEN1 PBLEN0 

R/W R/W R/W R/W R/W R/W R/W R/W R/W 

 0 0 0 0 0 0 0 0 

 

Bit7~Bit0 PBLEN<7:0> PORTB  

1= 120mA  

0= 60mA  

 

PORTA/PORTB SEGCUR(113H) 

113H Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 

SEGCUR --- --- --- --- SEG_ISEL[3:0] 

R/W --- --- --- --- R/W R/W R/W R/W 

 --- --- --- --- 0 0 0 0 

 

Bit7~Bit4   

Bit3~Bit0 SEG_ISEL<3:0> PORTA/PORTB  

 0000: SEG 0  

 0001: SEG 2mA  

 0010: SEG 4mA  

 0011: SEG 6mA  

 …  

 1110: SEG 28mA  

 1111: SEG 30mA  
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6.4 PORTC 

6.4.1 PORTC  

PORTC 2Bit TRISC TRISC 1 =1

PORTC TRISC =0 PORTC

 

PORTC

 

PORTC PORTC(07H) 

07H Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 

PORTC ---- ---- ---- ---- ---- ---- RC1 RC0 

R/W ---- ---- ---- ---- ---- ---- R/W R/W 

 ---- ---- ---- ---- ---- ---- X X 

 

Bit7~Bit2   

Bit1~Bit0 PORTC<1:0> PORTC I/O  

TRISCx=1   

1= >VIH  

0= <VIL  

TRISCx=0   

1=  

0=  

 

PORTC TRISC(87H) 

87H Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 

TRISC ---- ---- ---- ---- ---- ---- TRISC1 TRISC0 

R/W ---- ---- ---- ---- ---- ---- R/W R/W 

 ---- ---- ---- ---- ---- ---- 1 1 

 

Bit7~Bit2   

Bit1~Bit0 TRISC<1:0>: PORTC  

1= PORTC  

0= PORTC  

 

PORTC  

CLR PORTC ;  

LDIA B’00000001’ ; PORTC<1> PORTC<0>  

LD TRISC,A  
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6.4.2 PORTC  

PORTC WPUC<1:0>

 

PORTC WPUC(108H) 

108H Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 

WPUC ---- ---- ---- ---- ---- ---- WPUC1 WPUC0 

R/W ---- ---- ---- ---- ---- ---- R/W R/W 

 ---- ---- ---- ---- ---- ---- 0 0 

 

Bit7~Bit2   

Bit1~Bit0 WPUC<1:0>:  

1=  

0=  

 

 

 

6.4.3 PORTC  

ANSEL2 I/O ANSEL2 1

0 ANSEL2

TRIS ANSEL2 1

 

PORTC ANSEL2(109H) 

109H Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 

ANSEL2 ---- ---- ---- ---- ---- ---- ANS17 ANS16 

R/W ---- ---- ---- ---- ---- ---- R/W R/W 

 ---- ---- ---- ---- ---- ---- 0 0 

 

Bit7~Bit2   

Bit1~Bit0 ANS<17:16>: AN<17:16>  

1=  

0= I/O  
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6.5 I/O  

6.5.1 I/O  

I/O  

I/O  

 LD PORTA,A ;ACC PORTA  

 CLRB PORTB,1 ;PORTB.1  

 CLR PORTC ;PORTC  

 SET PORTA ;PORTA 1 

 SETB PORTB,1 ;PORTB.1 1 

6.5.2 I/O  

I/O  

 LD A,PORTA ;PORTA ACC 

 SNZB PORTA,1 ; PORTA,1 1 1  

 SZB PORTA,1 ; PORTA,1 0 0  

 

I/O I/O

I/O  
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6.6 I/O  

I/O  

1. I/O I/O  

2. I/O I/O

I/O  

3. I/O VDD+0.7V GND-0.7V

 

 

 

6-3  

 

4. I/O I/O MCU EMC

 

 

  

GND 

VDD 

GND 

I/O R1 

MCU 

D2 

IN 

D1 

VDD 

R2 
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7.  

7.1  

 

 TIMER0   TIMER1  

 TIMER2   INT  

 PORTA   A/D  

 PORTB    

 CCP1/CCP2   EEPROM  

 USART /    

 

INTCON PIR1 PIR2

INTCON  

GIE INTCON<7> 1

INTCON PIE1 PIE2 GIE  

RETI GIE 1  

 

 

7-1  

 

  

0004H INTF 

T0IF 

 
 
 
 
 

1 

 

TIMER0  

 

 
 
 
 
 

 

 

INT_EN 

GIE 

PORTB  

PIR 

INT  

RBIF 
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7.2  

7.2.1  

INTCON TMR0 PORTB

 

INTCON GIE

1  

INTCON 0BH  

0BH Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 

INTCON GIE PEIE T0IE INTE RBIE T0IF INTF RBIF 

R/W R/W R/W R/W R/W R/W R/W R/W R/W 

 0 0 0 0 0 0 0 0 

 

Bit7 GIE:  

1=  

0=  

Bit6 PEIE:  

1=  

0=  

Bit5 T0IE: TIMER0  

1= TIMER0  

0= TIMER0  

Bit4 INTE: INT  

1= INT  

0= INT  

Bit3 RBIE: PORTB 1  

1= PORTB  

0= PORTB  

Bit2 T0IF: TIMER0 2  

1= TMR0  

0= TMR0  

Bit1 INTF: INT  

1= INT  

0= INT  

Bit0 RBIF: PORTB  

 1= PORTB  

 0= PORTB I/O  

 

 

1) IOCB  

2) T0IF TMR0 0 1 TMR0 T0IF
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7.2.2  

PIE1 PIE2 INTCON PEIE

1  

PIE1(8CH) 

8CH Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 

PIE1 --- ADIE  RCIE TXIE --- CCP1IE TMR2IE TMR1IE 

R/W --- R/W R/W R/W --- R/W R/W R/W 

 --- 0 0 0 --- 0 0 0 

 

Bit7   

Bit6 ADIE: A/D ADC  

1= ADC  

0= ADC  

Bit5 RCIE: USART  

1= USART  

0= USART  

Bit4 TXIE: USART  

1= USART  

0= USART  

Bit3   

Bit2 CCP1IE: CCP1  

1= CCP1  

0= CCP1  

Bit1 TMR2IE: TIMER2 PR2  

1= TMR2 PR2  

0= TMR2 PR2  

Bit0 TMR1IE: TIMER1  

1= TIMER1  

0= TIMER1  
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PIE2(8DH) 

8DH Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 

PIE2 --- TKIE RACIE EEIE --- --- --- CCP2IE 

R/W --- R/W R/W R/W --- --- --- R/W 

 --- 0 0 0 --- --- --- 0 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

Bit7   

Bit6 TKIE:  

 1=  

 0=  

Bit5 RACIE: PORTA  

 1= PORTA  

 0= PORTA  

Bit4 EEIE: EEPROM  

1= EEPROM  

0= EEPROM  

Bit3~Bit1   

Bit0 CCP2IE : CCP2  

1= CCP2  

0= CCP2  
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7.2.3  

PIR1 PIR2 GIE

1  

PIR1(0CH) 

0CH Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 

PIR1 --- ADIF RCIF TXIF --- CCP1IF TMR2IF TMR1IF 

R/W --- R/W R/W R/W --- R/W R/W R/W 

 --- 0 0 0 --- 0 0 0 

 

Bit7   

Bit6 ADIF: A/D  

1= A/D  

0= A/D  

Bit5 RCIF: USART  

1= USART RCREG  

0= USART  

Bit4 TXIF: USART  

1= USART TXREG  

0= USART  

Bit3   

Bit2 CCP1IF: CCP1  

: 1= TMR1  

 0= TMR1  

:  

 1= TMR1  

 0= TMR1  

PWM :  

Bit1 TMR2IF: TIMER2 PR2  

1= TIMER2 PR2  

0= TIMER2 PR2  

Bit0 TMR1IF: TIMER1  

1= TMR1  

0= TMR1  
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PIR2(0DH) 

0DH Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 

PIR2 --- TKIF RACIF EEIF --- --- --- CCP2IF 

R/W --- R/W R/W R/W --- --- --- R/W 

 --- 0 0 0 --- --- --- 0 

 
 

 

 
  

Bit7   

Bit6 TKIF:  

 1=  

 0=  

Bit5 RACIF: PORTA  

 1= PORTA  

 0= PORTA I/O  

Bit4 EEIF: EEPROM  

1=  

0=  

Bit3~Bit1   

Bit0 CCP2IF: CCP2  

:  

1= TMR1  

0= TMR1  

:  

1= TMR1  

0= TMR1  

PWM :  
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7.3  

0004H ACC STATUS

ACC STATUS

 

ACC STATUS  

 ORG 0000H  

 JP START ;  

 ORG 0004H  

 JP INT_SERVICE ;  

 ORG 0008H  

START     

    

    

INT_SERVICE     

PUSH    ; ACC STATUS 

 LD ACC_BAK,A ; ACC ACC_BAK  

 SWAPA STATUS  

 LD STATUS_BAK,A ; STATUS STATUS_BAK  

    

    

POP    ; ACC STATUS 

 SWAPA STATUS_BAK  

 LD STATUS,A ; STATUS  

 SWAPR ACC_BAK ; ACC  

 SWAPA ACC_BAK  

 RETI   

 

7.4  

RETI

 

MCU
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8. TIMER0 

8.1 TIMER0  

TIMER0  

◆ 8 / TMR0  

◆ 8  

◆  

◆  

◆  

 

0

1

0

1

0

1

0

1

T0CKI

T0SE T0CS

PSA

PSA

PSA

WDT
PS<2:0>

Fsys/4

WDTE

SWDTEN

8

32KHz

INTOSC

8

2 Tcy
TMR0

T0IF

1

8

 

8-1 TIMER0/WDT  

 

 

1. T0SE T0CS PSA PS<2:0> OPTION_REG  

2. SWDTEN WDTCON  

3. WDTE CONFIG  
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8.2 TIMER0  

TIMER0 8 8  

8.2.1 8  

TIMER0 OPTION_REG

T0CS 0 TMR0

TMR0 TMR0  

8.2.2 8  

TIMER0 T0CKI

OPTION_REG T0SE OPTION_REG T0CS 1  

8.2.3  

TIMER0 WDT

OPTION_REG PSA TIMER0 PSA 0  

TIMER0 8 1:2 1:256 OPTION_REG PS<2:0>

TIMER0 1:1 WDT  

TIMER0 TMR0

WDT CLRWDT WDT  

8.2.4 TIMER0 WDT  

TIMER0 WDT

TIMER0 WDT  

TMR0-WDT  

 CLRWDT  ;WDT  

 LDIA B’xxxx1xxx’ ;  

 LD OPTION_REG,A  

 CLRWDT  ;WDT  

 

WDT TIMER0  

WDT-TMR0  

 CLRWDT  ;WDT  

 LDIA B’xxxx0xxx’ ;  

 LD OPTION_REG,A  

 

8.2.5 TIMER0  

TMR0 FFh 00h TIMER0 TMR0

TIMER0 INTCON T0IF 1 T0IF TIMER0

INTCON T0IE  

 
TIMER0  
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8.3 TIMER0  

TIMER0 8 / TMR0 8 OPTION_REG  

TMR0 8 / OPTION_REG 8

OPTION_REG TIMER0 0 OPTION_REG  

8 / TMR0(01H) 

01H Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 

TMR0         

R/W R/W R/W R/W R/W R/W R/W R/W R/W 

 X X X X X X X X 

 

OPTION_REG (81H) 

81H Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 

OPTION_REG RBPU INTEDG T0CS T0SE PSA PS2 PS1 PS0 

 R/W R/W R/W R/W R/W R/W R/W R/W 

 1 1 1 1 1 0 1 1 

 

Bit7 RBPU: PORTB  

 1= PORTB  

 0= PORTB  

Bit6 INTEDG:  

 1= INT  

 0= INT  

Bit5 T0CS: 

1= 

0= 

TMR0  

T0CKI  

FSYS/4  

Bit4 T0SE: 

1= 

0= 

TIMER0  

T0CKI  

T0CKI  

Bit3 PSA: 

1= 

0= 

 

WDT  

TIMER0  

Bit2~Bit0 PS2~PS0:  

  PS2 PS1 PS0 TMR0  WDT   

0 0 0 1:2 1:1  

0 0 1 1:4 1:2  

0 1 0 1:8 1:4  

0 1 1 1:16 1:8  

1 0 0 1:32 1:16  

1 0 1 1:64 1:32  

1 1 0 1:128 1:64  

1 1 1 1:256 1:128  
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9. TIMER1 

9.1 TIMER1  

TIMER1 16 /  

 16 / TMR1H:TMR1L    

 3   T1G TIMER1  

    

   /  

 ECCP    

 

TMR1H TMR1L
EN

TMR1
(2)

TMR1IF

1

T1GINV

0

1

FSYS

1

0

TMR1GE

TMR1ON

T1SYNC

1,2,4,8       

(3)

TMR1CS
T1CKPS<1:0>

2

(1)

T1CKI

T1G

 

9-1 TIMER1  

 

 

1. ST T1CKI  

2. Timer1  

3.  
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9.2 TIMER1  

TIMER1 TMR1H TMR1L 16 TMR1H

TMR1L  

 

9.3  

T1CON TMR1CS TMR1CS=0 FSYS

TMR1CS=1  

 TMR1CS 

FSYS 0 

T1CKI  1 

9.3.1  

TMR1H:TMR1L FSYS TIMER1
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9.3.2  

TIMER1  

TIMER1 T1CKI

 

TIMER1 LP  

9-2  

⚫ TIMER1  

⚫ TMR1H TMR1L  

⚫ TIMER1 T1CKI TIMER1 T1CKI  

 

T1CKI=1

TMR1

T1CKI=0

TMR1

 

9-2 TIMER1  

 

 

 

 

 
 
  

 

1)  

2)  
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9.4 TIMER1  

TIMER1 1 2 4 8 T1CON T1CKPS

TMR1H TMR1L

 

 

9.5 TIMER1  

T1CON T1SYNC 1

/ 9.5.1 TIMER1

 

 

 

1)  

2)  

9.5.1 TIMER1  

TMR1H TMR1L

8 16

 

TMR1H:TMR1L  
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9.6 TIMER1  

TIMER1 T1G T1G  

 

T1CON TMR1GE 1 TIMER1  

 

T1CON T1GINV TIMER1 T1G

TIMER1  

9.7 TIMER1  

TIMER1 TMR1H:TMR1L FFFFH 0000H TIMER1

PIR1 TIMER1 1 1  

◆ PIE1 TIMER1  

◆ INTCON PEIE  

◆ INTCON GIE  

 

TMR1IF  

 

TMR1H:TMR1L TMR1IF  

9.8 TIMER1  

TIMER1

 

◆ T1CON TMR1ON 1  

◆ PIE1 TMR1IE 1  

◆ INTCON PEIE 1  

 

INTCON GIE 1

0004h  

9.9 ECCP /  

ECCP TMR1H:TMR1L  

- TMR1H:TMR1L CCPRxH:CCPRxL

 

- CCPRxH:CCPRxL TMR1H:TMR1L

 

 

/ /PWM CCP1 CCP）  
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9.10 ECCP  

ECCP MR1H:TMR1L

TIMER1 ECCP ECCP  

CCPRxH:CCPRxL TIMER1  

TIMER1 FSYS TIMER1

 

TMR1H TMR1L ECCP  

/ /PWM CCP1 CCP  

 

9.11 TIMER1  

TIMER1 T1CON(10H) 

10H Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 

T1CON T1GINV TMR1GE T1CKPS1 T1CKPS0 --- T1SYNC TMR1CS TMR1ON 

R/W R/W R/W R/W R/W --- R/W R/W R/W 

 0 0 0 0 --- 0 0 0 

 

Bit7 T1GINV: TIMER1  

1= TIMER1 TIMER1  

0= TIMER1 TIMER1  

Bit6 TMR1GE: TIMER1  

 TMR1ON=0  

 
TMR1ON=1: 

 

1=TIMER1 TIMER1  

0=TIMER1  

Bit5~Bit4 T1CKPS<1:0>: TIMER1  

11= 1:8  

10= 1:4  

01= 1:2  

00= 1:1  

Bit3   

Bit2 T1SYNC: TIMER1  

 
TMR1CS=1: 1=  

0=  

 TMR1CS=0 TIMER1  

Bit1 TMR1CS: TIMER1  

1= LP T1CKI  

0= FSYS  

Bit0 TMR1ON: TIMER1  

1= TIMER1  

0= TIMER1  
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10. TIMER2 

10.1 TIMER2  

TIMER2 8 /  

◆ 8 TMR2  

◆ 8 PR2  

◆ TMR2 PR2  

◆ 1:1 1:4 1:16  

◆ 1:1 1:16  

 

1:1,1:4,1:16

T2CKPS<1:0>

2

TOUTPS<3:0>

4

FSYS/4 TMR2

PR2

1:1 1:16

TMR2
TMR2IF

1

 

10-1 TIMER2  
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10.2 TIMER2  

TIMER2 FSYS/4 TIMER2

1:1 1:4 1:16 TMR2  

TMR2 PR2 TMR2 00h PR2

 

⚫ TMR2 00h  

⚫ TIMER2  

 

TIMER2 PR2 TIMER2 1:1 1:16

TIMER2 PIR1 TMR2IF 1  

TMR2 PR2 TMR2 00h PR2 FFh  

T2CON TMR2ON 1 TIMER2 TMR2ON TIMER2  

TIMER2 T2CON T2CKPS TIMER2 T2CON TOUTPS

 

 

⚫ TMR2ON=0  

⚫  

 

T2CON TMR2 TMR2ON=0 TMR2 TMR2ON 1

TMR2  
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10.3 TIMER2  

2 TIMER2 TMR2 T2CON  

TIMER2 TMR2(11H) 

11H Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 

TMR2         

R/W R/W R/W R/W R/W R/W R/W R/W R/W 

 X X X X X X X X 

 

TIMER2 T2CON(12H) 

12H Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 

T2CON ---- TOUTPS3 TOUTPS2 TOUTPS1 TOUTPS0 TMR2ON T2CKPS1 T2CKPS0 

 ---- R/W R/W R/W R/W R/W R/W R/W 

 ---- 0 0 0 0 0 0 0 

 

Bit7   

Bit6~Bit3 TOUTPS<3:0>: TIMER2  

0000= 1:1  

0001= 1:2  

0010= 1:3  

0011= 1:4  

0100= 1:5  

0101= 1:6  

0110= 1:7  

0111= 1:8  

1000= 1:9  

1001= 1:10  

1010= 1:11  

1011= 1:12  

1100= 1:13  

1101= 1:14  

1110= 1:15  

1111= 1:16  

Bit2 TMR2ON: TIMER2  

1= TIMER2  

0= TIMER2  

Bit1~Bit0 T2CKPS<1:0>: TIMER2  

00= 1  

01= 4  

1x= 16  
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11. ADC  

11.1 ADC  

ADC 12

12 ADC ADRESL ADRESH  

ADC ADC  

 

AN0

AN1

AN2

AN3

AN4

AN5

AN6

AN7

AN8

AN9

AN10

AN11

AN17

1.2V

00000

00001

00010

00011

00100

00101

00110

00111

01000

01001

01010

01011

...

11001

11010

ADC

GO/DONE

AGNDAVDD

12

0 = 

1 = 

ADRESH ADRESL

12

CHS<4:0>

GND

ADON

ADFM

 

11-1 ADC  
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11.2 ADC  

ADC  

◆  

◆  

◆ ADC  

◆  

◆  

 

11.2.1  

ADC TRIS 1

I/O  

 

 

 

11.2.2  

ADCON0 CHS  

ADC  

 

11.2.3 ADC  

ADC VDD GND  
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11.2.4  

ADCON0 ADCS 4

 

 FSYS/8  FSYS/32 

 FSYS/16  FSYS/128 

 

TAD 12 16 TAD  

TAD ADC  

 

VDD  

  (V) 
 

 (us) 
FSYS = 16MHz FSYS = 8MHz 

VDD 3.0~5.5 FSYS/16 FSYS/8 16 

VDD 2.7~3.0 FSYS/32 FSYS/16 32 

 
 

11.2.5 ADC  

ADC ADC PIR1 ADIF ADC

PIE1 ADIE ADIF ADIF 1

ADC  

STOP

 

11.2.6  

12 A/D ADCON1 ADFM  

ADFM=0 AD AD 12Bit ADFM=1 AD AD

10Bit  
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11.3 ADC  

11.3.1  

ADC ADCON0 ADON 1 ADCON0 GO/DONE̅̅ ̅̅ ̅̅ ̅̅ ̅ 1

 

 

A/D GO/DONE̅̅ ̅̅ ̅̅ ̅̅ ̅ 1  

 

11.3.2  

ADC  

⚫ GO/DONE̅̅ ̅̅ ̅̅ ̅̅ ̅  

⚫ ADIF 1  

⚫ ADRESH:ADRESL  

 

11.3.3  

GO/DONE̅̅ ̅̅ ̅̅ ̅̅ ̅

ADRESH:ADRESL ADRESH:ADRESL A/D

2 TAD

 

 

ADC  

 

11.3.4 ADC  

ADC ADC FRC FRC

ADC STOP

ADC ADC ADON 1

ADC ADC FRC ADON 1 STOP

A/D  
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11.3.5 A/D  

ADC  

1.  

⚫ TRIS  

2. ADC  

⚫ ADC  

⚫ ADC  

⚫  

⚫ ADC  

3. ADC  

⚫ ADC  

⚫ ADC  

⚫  

⚫  

4.  

5. GO/DONE̅̅ ̅̅ ̅̅ ̅̅ ̅ 1  

6. ADC  

⚫ GO/DONE̅̅ ̅̅ ̅̅ ̅̅ ̅  

⚫ ADC  

7. ADC  

8. ADC  

 

 

 

AD  

 LDIA B’10000000’  

 LD ADCON1,A  

 SETB TRISA,0 ; PORTA.0  

 LDIA B’11000001’  

 LD ADCON0,A  

 CALL DELAY ;  

 SETB ADCON0,GO  

 SZB ADCON0,GO ; AD  

 JP $-1  

 LD A,ADRESH ; AD  

 LD RESULTH,A  

 LD A,ADRESL ; AD  

 LD RESULTL,A  
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11.4 ADC  

4 AD ADCON0 ADCON1 ADRESH

ADRESL  

AD ADCON0(9EH) 

9EH Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 

ADCON0 ADCS1 ADCS0 CHS3 CHS2 CHS1 CHS0 GO/ DONE  ADON 

 R/W R/W R/W R/W R/W R/W R/W R/W 

 0 0 0 0 0 0 0 0 

 

Bit7~Bit6 ADCS<1:0>: A/D  

00= FSYS/8 

01= FSYS/16 

10= FSYS/32 

11= FSYS/128 

Bit5~Bit2 CHS<3:0>: CHS4  

CHS<4:0>:  

00000= AN0 

00001= AN1 

00010= AN2 

00011= AN3 

00100= AN4 

00101= AN5 

00110= AN6 

00111= AN7 

01000= AN8 

01001= AN9 

01010= AN10 

01011= AN11 

…  

10000= AN16 

10001= AN17 

10010= 1.2V  

  

Bit1 GO/DONE̅̅ ̅̅ ̅̅ ̅̅ ̅: A/D  

1= A/D 1 A/D A/D  

0= A/D /  

Bit0 ADON: ADC  

1= ADC  

0= ADC  
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AD ADCON1(9FH) 

9FH Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 

ADCON1 ADFM CHS4 ---- ---- ---- ---- ---- ---- 

 R/W R/W ---- ---- ---- ---- ---- ---- 

 0 0 ---- ---- ---- ---- ---- ---- 

 

Bit7 ADFM: A/D  

 1=  

 0=  

Bit6 CHS4:  

Bit5~Bit0   

 

AD ADRESH(9DH) ADFM=0 

9DH Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 

ADRESH ADRES11 ADRES10 ADRES9 ADRES8 ADRES7 ADRES6 ADRES5 ADRES4 

 R R R R R R R R 

 X X X X X X X X 

 

Bit7~Bit0 ADRES<11:4>: ADC  

12 8  

 

AD ADRESL(9CH) ADFM=0 

9CH Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 

ADRESL ADRES3 ADRES2 ADRES1 ADRES0 ---- ---- ---- ---- 

 R R R R ---- ---- ---- ---- 

 X X X X ---- ---- ---- ---- 

 

Bit7~Bit4 ADRES<3:0>: ADC  

12 4  

Bit3~Bit0   

 

AD ADRESH(9DH) ADFM=1 

9DH Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 

ADRESH ---- ---- ---- ---- ---- ---- ADRES11 ADRES10 

 ---- ---- ---- ---- ---- ---- R R 

 ---- ---- ---- ---- ---- ---- X X 

 

Bit7~Bit2   

Bit1~Bit0 ADRES<11:10>: ADC  

12 2  
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AD ADRESL(9CH) ADFM=1 

9CH Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 

ADRESL ADRES9 ADRES8 ADRES7 ADRES6 ADRES5 ADRES4 ADRES3 ADRES2 

 R R R R R R R R 

 X X X X X X X X 

 

Bit7~Bit0 ADRES<9:2>: ADC  

12 2-9  

 

ADFM=1 AD 12 10 ADRESH 2

ADRESL 2 9  
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12. / /PWM CCP1 CCP2  

2 / /PWM CCP1 CCP2 CCP1 CCP2  

 

CCPRx CCPx CCPR1 CCPR2 CCP1 CCP2  

 

/ /PWM

PWM

 

CCP / TIMER1  

CCPx CCPxCON 

 Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 

CCPxCON --- --- DC1B1 DC1B0 CCP1M3 CCP1M2 CCP1M1 CCP1M0 

 --- --- R/W R/W R/W R/W R/W R/W 

 --- --- 0 0 0 0 0 0 

 

Bit7~Bit6   

Bit5~Bit4 DC1B<1:0>: PWM  

:  

:  

PWM : 10 PWM 2 8 CCPR1L  

Bit3~Bit0 CCP1M<3:0>: CCP  

0000= / /PWM ECCP  

0001=  

0010= CCP1IF 1  

0011=  

0100=  

0101=  

0110= 4  

0111= 16  

1000= CCP1IF 1  

1001= CCP1IF 1  

1010= CCP1IF 1 CCP1

 

1011= CCP1IF 1 CCP1 TMR1 TMR2  

11xx= PWM  
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12.1  

CCPx CCPRxH:CCPRxL TMR1

16 CCPxCON CCPxM<3:0>  

◆  

◆  

◆ 4  

◆ 16  

 

CCPxM3:CCPxM0 CCPxCON<3:0>

PIRx CCPxIF 1 CCPRxH CCPRxL

12-1  

 

CCPx
÷1, 4, 16

(Fosc) CCPxCON<3:0>

CCPxIF 1

(PIRx )

TMR1H TMR1L

CCPRxH CCPRxL

 

12-1  

 

12.1.1 CCP  

TRIS 1 CCPx  

 

CCPx  

 

12.1.2 TIMER1  

TIMER1 CCP

 

12.1.3  

PIEx CCPxIE

PIRx CCPxIF  
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12.1.4 CCP  

CCPxCON CCPxM<3:0> 4 CCP

 

CCPxCON  

 
 CLR CCP1CON ; CCP1 

 LDIA B’00000101’  

 LD CCP1CON,A ; CCP1  
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12.2  

16 CCPRx TMR1

CCPx  

◆ CCPx  

◆ CCPx  

◆ CCPx  

◆  

◆  

 

CCPxCON CCPxM<3:0>  

CCPx

TRIS

Q S

R

TMR1H TMR1L

CCPRxH CCPRxL

CCPxIF 1

(PIRx )

4

CCPxCON<3:0>

 

12-2  

 

 

- TMR1H TMR1L  

- PIR1 TMR1IF 1  

- GO/DONE̅̅ ̅̅ ̅̅ ̅̅ ̅ 1 ADC  

12.2.1 CCP  

TRIS CCPx  

12.2.2 TIMER1  

TIMER1

 

CCPxCON CCPx I/O
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12.2.3  

CCPxM<3:0>=1010 CCPx CCPx CCPxCON

 

12.2.4  

CCPxM<3:0>=1011 CCPx  

⚫ TIMER1  

⚫ ADC ADC  

 

CCPx CCPx CCPxCON  

TMR1H/TMR1L CCPRxH/CCPRxL CCP

TMR1H/TMR1L TIMER1 CCPRxH/CCPRxL

TIMER1 16  

 

 

1) CCP PIR1 TMRxIF 1  

2) TIMER1 CCPRxH CCPRxL
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12.3 PWM  

PWM CCPx PWM1 PWM2

 

 PWMCON  PWMxCYC 

 CCPRxL  CCPxCON 

 

PWM PWMCON(99H) 

99H Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 

PWMCON ---- CYC2EN CK2[1:0] ---- CYC1EN CK1[1:0] 

R/W R/W R/W R/W R/W R/W R/W R/W R/W 

 0 0 0 0 0 0 0 0 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

PWM1 PWM1CYC(9AH) 

9AH Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 

PWM1CYC         

R/W R/W R/W R/W R/W R/W R/W R/W R/W 

 1 1 1 1 1 1 1 1 

 

PWM2 PWM2CYC(9BH) 

9BH Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 

PWM2CYC         

R/W R/W R/W R/W R/W R/W R/W R/W R/W 

 1 1 1 1 1 1 1 1 

 

  

Bit7   

Bit6 CYC2EN: PWM2  

1=  

0=  

Bit5-Bit4 CK2[1:0]: PWM2  

00= 1  

01= 4  

 1X= 16  

Bit3   

Bit2 CYC1EN: PWM1  

1=  

0=  

Bit1~Bit0 CK1[1:0]: PWM1  

 00= 1  

 01= 4  

 1X= 16  
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PWM CCP CCPx 10 PWM

CCPx TRIS CCPx  

 

CCPxCON CCPx CCPx  

 

12-3 PWM 12-4 PWM  

CCPRxL

CCPxCON<5:4>

CCPRxH   
(2)

PWMxCNT (1)

PWMxCYC

R Q

S

TRIS

 

12-3 PWM  

 

 

1) 8 PWMxCNT 2 FSYS 2

10  

2) PWM CCPRxH  

 

PWMxCNT = PWMxCYC

PWMxCNT = CCPRxL:CCPxCON<5:4>

PWMxCNT = 0

 

12-4 CCPPWM  
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12.3.1 PWM  

PWM PWMxCNT PWMxCYC  

1 PWM  

PWM =[(PWMxCYC)+1]*4*Tosc*(PWMxCNT ) 

TOSC=1/FSYS 

 

PWMxCNT PWMxCYC 3  

◆ PWMxCNT  

◆ CCPx 1 PWM =0% CCPx 1  

◆ PWM CCPRxL CCPRxH  

12.3.2 PWM  

10 PWM CCPRxL CCPxCON

DCxB<1:0> CCPRxL 8 CCPxCON DCxB<1:0> 2

CCPRxL CCPxCON DCxB<1:0> PWMxCYC

PWMxCNT CCPRxH PWM CCPRxH

 

2  

=(CCPRxL:CCPxCON<5:4>)*TOSC* (PWMxCNT ) 

 

3 PWM  

=
CCPRxL:CCPxCON<5:4>

4(PWMxCYC+1)
 

 

CCPRxH 2 PWM

PWM  

8 PWMxCNT 2 FSYS 2

10 PWMxCNT 1:1  

10 CCPRxH 2 CCPx 12-3  
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12.3.3 PWM  

10 1024 8

256  

PWMxCYC 255 PWM 10 4 PWMxCYC

 

4 PWM  

=
log[4(PWMxCYC+1)]

log(2)
 

 

PWM  

 

FSYS=8MHz PWM  

PWM FSYS=8MHz  

PWM  1.22KHz 4.90KHz 19.61KHz 76.92KHz 153.85KHz 200.0KHz 

1 4 16  16 4 1 1 1 1 

PWMxCYC  0x65 0x65 0x65 0x19 0x0C 0x09 

 8 8 8 6 5 5 

 

12.3.4  

PWMxCNT CCPx

PWMxCNT  

12.3.5  

PWM PWM  

12.3.6  

CCP  

12.3.7 PWM  

CCP PWM  

1. TRIS 1 PWM CCPx  

2. PWMxCYC PWM  

3. CCPxCON CCP PWM  

4. CCPRxL CCPxCON DCxB<1:0> PWM  

5. PWMxCNT  

- PIR1 TMR2IF  

- PWMCON CK2 CK1 PWMxCNT  

- PWMCON CYC2EN CYC1EN 1 PWMxCNT  

6. PWM PWM  

- PWMxCNT  

- TRIS CCPx   
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13. / USART  

/ USART I/O

USART

SerialCommunicationsInterface SCI CRT

A/D D/A EEPROM

 

USART  

   8 9  

    

    

    

    

 

13-1 13-2 USART  

TXREG TXIF

....(8) 0

TX9D

÷ n

+1SPBRG

TRMT SPEN

TX9EN

TXEN

Msb Lsb

TXIE

TSR

TX/CK

SYNC

x4 x16

1 0

Fosc

n

8

 

13-1 USART  
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÷ n

+1SPBRG

SYNC

x4 x16

1 0

Fosc

n

8 7 ... 1 0

Msb RSR Lsb

CREN OERR RCIDL

SPEN

FERR RX9D RCREG

RX9EN

FIFO

RCIF

RCIE

8

RX/DT

 

13-2 USART  

 

USART  

⚫ TXSTA  

⚫ RCSTA  

  



V1.0 

CMS79FT72x  

96 / 141 www.mcu.com.cn 

13.1 USART  

USART non-return-to-zero NRZ 2

NRZ  

1 VOH markstate 0 VOL spacestate

NRZ

NRZ 8 9

8

1/ 8 /16

 

USART LSb USART

9  

13.1.1 USART  

15-1 USART TSR

TSR TXREG  

13.1.1.1  

USART  

⚫ TXEN=1 

⚫ SYNC=0 

⚫ SPEN=1 

 

USART  

TXSTA TXEN 1 USART TXSTA SYNC

USART  

 

 

1) SPEN TXEN 1 SYNC TX/CKI/O

TRIS  

2) SPEN CREN 1 SYNC RX/DTI/O

TRIS  

 

13.1.1.2  

TXREG TSR

TXREG TSR TSR

TXREG TCY

TXREG TSR TXREG TSR
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13.1.1.3  

USART TXREG PIR1 TXIF 1

TSR TXREG TXIF

TXREG TXIF TXIF 2 TXREG

TXIF TXIF 1  

PIE1 TXIE 1 TXIF TXREG TXIE

TXIF 1  

TXIE 1

TXREG TXIE  

13.1.1.4 TSR  

TXSTA TRMT TSR TRMT TSR TRMT

1 TXREG TSR TRMT TRMT

TSR TSR  

 

TSR  

 

13.1.1.5 9  

USART 9 TXSTA TX9EN 1 USART 9

TXSTA TX9D 9 9 8

TXREG TX9D TXREG 9 TSR  
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13.1.1.6  

1. SPBRG USART BRG  

2. SYNC SPEN 1  

3. 9 TX9EN 1 9

1 8  

4. TXEN 1 TXIF 1  

5. PIE1 TXIE 1 INTCON GIE PEIE

1  

6. 9 9 TX9D  

7. 8 TXREG  

 

Bit0 Bit1 Bit7/8

1

1Tcy

1

1

TXREG

BRG

TX/CK

TXIF

TRMT

 

13-3  

 

1

BRG

TX/CK

TXIF

TRMT

Bit0 Bit1 Bit7/8

2

1

1Tcy

1Tcy

1
2

Bit0

2

TXREG

 

13-4  
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13.1.2 USART  

RS-232 13-2 RX/DT

16

ReceiveShiftRegister RSR 8 9

2 FIFO FIFO 2 3

USART FIFO RSR

RCREG  

13.1.2.1  

USART  

⚫ CREN=1 

⚫ SYNC=0 

⚫ SPEN=1 

 

USART RCSTA CREN 1 USART

TXSTA SYNC USART  

 

 

1) SPEN TXEN 1 SYNC TX/CKI/O

TRIS  

2) SPEN CREN 1 SYNC RX/DTI/O

TRIS  

13.1.2.2  

0

0 1

RSR RSR

1 0

1  

RSR USART FIFO PIR1

RCIF 1 RCREG FIFO FIFO  

 

FIFO  

 

  



V1.0 

CMS79FT72x  

100 / 141 www.mcu.com.cn 

13.1.2.3  

USART FIFO PIR1 RCIF 1

RCIF 1  

1 RCIF  

⚫ PIE1 RCIE  

⚫ INTCON PEIE  

⚫ INTCON GIE  

 

FIFO RCIF 1  

13.1.2.4  

FIFO

 

RCSTA FERR RCREG FERR  

FERR=1 FERR  

RCSTA SPEN USART FERR  

 

FIFO RCREG FERR  

 

13.1.2.5  

FIFO 2 FIFO 3

RCSTA OERR 1 FIFO

RCSTA CREN RCSTA SPEN

USART  

13.1.2.6 9  

USART 9 RCSTA RX9EN 1 USART 9

RSR RCREG 8 RX9D  
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13.1.2.7  

1. SPBRG  

USART BRG  

2. SPEN 1 SYNC  

3. PIE1 RCIE INTCON GIE PEIE 1  

4. 9 RX9EN 1  

5. CREN 1  

6. RSR RCIF 1 RCIE 1

 

7. RCREG 8  

8. RCSTA 9 9  

9. CREN OERR  

 

RX/DT

RCIDL

RCREG

RCIF

OERR

CREN

Bit0 Bit1 Bit7/8 Bit0 Bit7/8 Bit7/8

1

RCREG

2

RCREG

 

13-5  

 

RX 3 RCREG

OERR 1  
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13.2  

INTOSC VDD INTOSC

 

13.3 USART  

TXSTA (1EH) 

1EH Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 

TXSTA CSRC TX9EN TXEN SYNC SCKP --- TRMT TX9D 

 R/W R/W R/W R/W R/W --- R R/W 

 0 0 0 0 0 0 1 0 

 

Bit7 CSRC:  

 :  

 :  

  1= BRG  

  0=  

Bit6 TX9EN: 9  

 1= 9  

 0= 8  

Bit5 TXEN: (1)  

 1=  

 0=  

Bit4 SYNC: USART  

 1=  

 0=  

Bit3 SCKP:  

 :  

  1= TX/CK  

  0= TX/CK  

 :  

  0=  

  1=  

Bit2   

Bit1 TRMT:  

 1= TSR  

 0= TSR  

Bit0 TX9D: 9  

/  

 

SREN/CREN TXEN  
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RCSTA (18H) 

18H Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 

RCSTA SPEN RX9EN SREN CREN RCIDL FERR OERR RX9D 

 R/W R/W R/W R/W R R/W R R 

 0 0 0 0 1 0 0 0 

 

Bit7 SPEN:  

 1= RX/DT TX/CK  

 0=  

Bit6 RX9EN: 9  

 1= 9  

 0= 8  

Bit5 SREN:  

 :  

 :  

  1=  

  0=  

 

 :  

Bit4 CREN:  

 :  

  1=  

  0=  

 :  

  1= CREN CREN SREN  

  0=  

Bit3 RCIDL:  

 : 1=  

  0=  

 :  

Bit2 FERR:  

 1= RCREG  

 0=  

Bit1 OERR:  

 1= CREN  

 0=  

Bit0 RX9D: 9  

/  
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13.4 USART BRG  

BRG 8 USART  

SPBRG  

13-1 1  

13-1  

SPBRG BRG BRG

 

RCIDL  

1  

FSYS 8MHz 9600bps 8 BRG  

 

=
Fsys

16([SPBRG] + 1)
 

 

SPBRG  

 

X=

FSYS

16
-1=

8000000

9600

16
-1=[51.08]=51 

 

=
8000000

16 51+1

=9615 

 

=
-

=
9615-9600

9600
=0.16% 

 
 

13-1  

 BRG/USART   

SYNC   

0 8 /  FSYS/[16(n+1)] 

1 8 /  FSYS/[4(n+1)] 

n= SPBRG  

 

13-2  

 

SYNC=0 

FSYS=8.00MHz FSYS=16.00MHz 

 %  SPBRG   %  SPBRG  

2400 2404 0.16 207 ---- ---- ---- 

9600 9615 0.16 51 9615 0.16 103 

10417 10417 0 47 10417 0 95 

19200 19230 0.16 25 19230 0.16 51 
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13.5 USART  

 

2

USART

 

 

13.5.1  

USART  

⚫ SYNC=1 

⚫ CSRC=1 

⚫ SREN=0 SREN=1  

⚫ CREN=0 CREN=1  

⚫ SPEN=1 

 

TXSTA SYNC 1 USART TXSTA CSRC

1 RCSTA SREN CREN

RCSTA SPEN 1 USART  

13.5.1.1  

TX/CK

USART TX/CK

 

13.5.1.2  

Microwire TXSTA SCKP SCKP

1 SCKP 1 SCKP

SCKP  
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13.5.1.3  

RX/DT USART RX/DT TX/CK

 

TXREG TSR

TXREG TSR

TXREG TSR TXREG TSR

 

 

TSR  

 

13.5.1.4  

1. SPBRG  

USART BRG  

2. SYNC SPEN CSRC 1  

3. SREN CREN  

4. TXEN 1  

5. 9 TX9EN 1  

6. PIE1 TXIE INTCON GIE PEIE 1  

7. 9 9 TX9D  

8. TXREG  

 

Bit0 Bit1 Bit2 Bit7 Bit0 Bit1 Bit7

1 2

1 2

1 1

RX/DT

TX/CK

SCKP=0

TX/CK

SCKP=1

TXREG

TXIF

TRMT

TXEN

 

13-6  
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Bit0 Bit1 Bit2 Bit6 Bit7RX/DT

TX/CK

TXREG

TXIF

TRMT

TXEN
 

13-7 TXEN  

 

13.5.1.5  

RX/DT USART RX/DT

 

RCSTA SREN RCSTA

CREN 1 SREN 1 CREN

SREN CREN 1 CREN

CREN CK

SREN CREN 1 SREN CREN  

SREN CREN 1 TX/CK RX/DT

RSR RSR RCIF 1

2 FIFO FIFO 8 RCREG FIFO

RCIF 1  

13.5.1.6  

TX/CK

TX/CK
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13.5.1.7  

FIFO 2 RCREG FIFO 3

RCSTA OERR 1 FIFO FIFO

2 OERR

SREN 1 CREN RCREG

CREN 1 RCSTA CREN SPEN USART

 

13.5.1.8 9  

USART 9 RCSTA RX9EN 1 USART 9

RSR FIFO 9 RCREG 8 RX9D

 

 

13.5.1.9  

1. SPBRG SPBRG>05H  

2. SYNC SPEN CSRC 1  

3. CREN SREN  

4. INTCON GIE PEIE 1 PIE1 RCIE 1  

5. 9 RX9EN 1  

6. SREN 1 CREN 1  

7. RCIF 1 RCIE 1  

8. RCREG 8  

9. RCSTA 9 9  

10. RCSTA CREN SPEN USART  

Bit0 Bit1 Bit2 Bit4 Bit5 Bit6 Bit7Bit3

00

RX/DT

TX/CK  (SCKP=0)

TX/CK (SCKP=1)

SREN

RCIF  ( )

RXREG

CREN

SREN

 

13-8 SREN  

 

SREN=1  

 



V1.0 

CMS79FT72x  

109 / 141 www.mcu.com.cn 

13.5.2  

USART  

⚫ SYNC=1 

⚫ CSRC=0 

⚫ SREN=0 SREN=1  

⚫ CREN=0 CREN=1  

⚫ SPEN=1 

 

TXSTA SYNC 1 TXSTA CSRC 1

RCSTA SREN CREN

RCSTA SPEN 1 USART  

13.5.2.1 USART  

 

13.5.2.2  

1. SYNC SPEN 1 CSRC  

2. CREN SREN  

3. INTCON GIE PEIE 1 PIE1 TXIE 1  

4. 9 TX9EN 1  

5. TXEN 1  

6. 9 TX9D  

7. 8 TXREG  

 

13.5.2.3 USART  

 

1. CREN 1  

2. SREN  

 

13.5.2.4  

1. SYNC SPEN 1 CSRC  

2. INTCON GIE PEIE 1 PIE1 RCIE 1  

3. 9 RX9EN 1  

4. CREN 1  

5. RCIF 1 RCIE 1  

6. RCREG FIFO 8  

7. 9 RCSTA RX9D  

RCSTA CREN SPEN USART  

  



V1.0 

CMS79FT72x  

110 / 141 www.mcu.com.cn 

14. EEPROM  

14.1  

8K 000h 1FFFh

128 EEPROM 0h 07Fh  

SFR

6 SFR  

⚫ EECON1 

⚫ EECON2 

⚫ EEDAT 

⚫ EEDATH 

⚫ EEADR 

⚫ EEADRH 

 

EEPROM EEDAT 8 EEADR

EEPROM  

EEDAT EEDATH 16

EEADR EEADRH 13 EEPROM  

EEPROM

 

 

CPU EEPROM

EEPROM  

 

 

1) ROM  

EEPROM  

2) EEPROM 3.0V~5.5V 20mA@VDD=5V. 
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14.2  

14.2.1 EEADR EEADRH  

EEADR EEADRH 128 EEPROM 8K  

EEADRH EEADR

EEPROM EEADR  

14.2.2 EECON1 EECON2  

EECON1 EEPROM  

EEPGD EEPROM

EEPROM 1

 

RD WR 1

WR  

- WREN 1 EEPROM WREN

LVR WDT WRERR 1

WRERR  

- PIR1 EEIF 1  

 

EECON2 EECON2 0  

EECON2 EEPROM  

EEPROM EEDAT(10CH) 

10CH Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 

EEDAT EEDAT7 EEDAT6 EEDAT5 EEDAT4 EEDAT3 EEDAT2 EEDAT1 EEDAT0 

 R/W R/W R/W R/W R/W R/W R/W R/W 

 X X X X X X X X 

 

Bit7~Bit0 EEDAT<7:0>: 
EEPROM EEPROM 8

8  

 

EEPROM EEADR(10DH) 

10DH Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 

EEADR EEADR7 EEADR6 EEADR5 EEADR4 EEADR3 EEADR2 EEADR1 EEADR0 

 R/W R/W R/W R/W R/W R/W R/W R/W 

 0 0 0 0 0 0 0 0 

 

Bit7~Bit0 EEADR<7:0>: EEPROM / 8 8  
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EEPROM EEDATH(10EH) 

10EH Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 

EEDATH EEDATH7 EEDATH6 EEDATH5 EEDATH4 EEDATH3 EEDATH2 EEDATH1 EEDATH0 

 R/W R/W R/W R/W R/W R/W R/W R/W 

 X X X X X X X X 

 

Bit7~Bit0 EEDATH<7:0>: EEPROM/ 8  

 

EEPROM EEADRH(10FH) 

10FH Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 

EEADRH --- --- --- EEADRH4 EEADRH3 EEADRH2 EEADRH1 EEADRH0 

 --- --- --- R/W R/W R/W R/W R/W 

 --- --- --- 0 0 0 0 0 

 

Bit7~Bit5 0   

Bit4~Bit0 EEADRH<4:0>: 5  

 

EEPROM EECON1(11BH) 

11BH Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 

EECON1 EEPGD --- EETIME1 EETIME0 WRERR WREN WR RD 

 R/W --- R/W R/W R/W R/W R/W R/W 

 0 --- 0 0 X 0 0 0 

 

Bit7 EEPGD: / EEPROM  

1=  

0= EEPROM  

Bit6   

Bit5~Bit4 EETIME[1:0] EETIME 14-1  

 00= 1.25ms 

  01= 2.5ms VDD=4.0~5.5V TEMP=0~85  

  10= 5ms 

  11= 10ms 2.5ms  

 Bit3 WRERR: EEPROM  

1= WDT EETIME  

 

 

 

              

0=  

Bit2 WREN: EEPROM  

1=  

0=  

Bit1 WR:  

1= WR 1

 0=  

Bit0 RD:  

1= RD RD 1  

0=  
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14.3 EEPROM 

EEPROM EEADR EECON1 EEPGD

RD 1 EEPROM

"SETB EECON1,RD" (1) EEPROM

EEDAT EEDAT

 

 

NOP RD 1

 

 

EEPROM 

EEPDATA_READ:   

 LD A,RADDR ; EEADR  

 LD EEADR,A  

 CLRB EECON1,EEPGD ;  

 SETB EECON1,RD ;  

 NOP   

 NOP   

 LD A,EEDAT ; ACC 

 LD RDATA,A  

EEPDATA_READ_BACK:   

 RET   

 

 

 

  



V1.0 

CMS79FT72x  

114 / 141 www.mcu.com.cn 

14.4 EEPROM 

EEPROM EEADR EEDAT

 

55h EECON2 AAh EECON2

WR 1  

EECON1 WREN 1

EEPROM EEPROM WREN WREN

 

WREN WREN 1 WR 1

WR EE EEIF 1

EEIF  

 

EEPROM CPU CLRWDT

WDT  

 

EEPROM 

EEPDATA_WRITE:   

 LD A,WADDR ; EEADR  

 LD EEADR,A  

 LD A,WDATA ; EEDAT  

 LD EEDAT,A  

 CLRWDT   

 CLR EECON1  

 SETB EECON1,EETIME0  

 SETB EECON1,EETIME1 ;EE 10ms  

 CLRB EECON1,EEPGD ;  

 SETB EECON1,WREN ;  

 CLRB F_GIE_ON ;  

 SZB INTCON,GIE  

 SETB F_GIE_ON  

 CLRB INTCON,GIE ;  

 SZB INTCON,GIE ;  

 JP $-2  

    

 LDIA 055H  

 LD EECON2,A  

 LDIA 0AAH  

 LD EECON2,A  

 SETB EECON1,WR ;  

 NOP   

 NOP   

 CLRWDT   

 CLRB EECON1,WREN ;  
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 SZB F_GIE_ON ;  

 SETB INTCON,GIE  

    

 SNZB        EECON1,WRERR ; EEPROM  

 JP EEPDATA_WRITE_BACK  

 SZDECR WERR_C ;  

 JP EEPDATA_WRITE ;EEPROM  

EEPDATA_WRITE_BACK:   

 RET   

 
 

14.5  

EEADR EEADRH EECON1

EEPGD 1 RD 1

SETB EECON1,RD

EEDAT EEDATH

EEDAT EEDATH  

 

 

1) NOP RD 1

 

2) EEPGD=1 WR 1 0  

 

 

 LD A,RADDRL ; EEADR  

 LD EEADR,A  

 LD A,RADDRH ; EEADRH  

 LD EEADRH,A  

 SETB EECON1,EEPGD ;  

 SETB EECON1,RD ;  

 NOP   

 NOP   

 LD A,EEDAT ;  

 LD RDATL,A  

 LD A,EEDATH  

 LD RDATH,A  

 

14.6  
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14.7 EEPROM  

14.7.1 EEPROM  

EEPROM 100us~10ms EECON1

EETIME EEPROM EEPROM

EETIME CPU

 

14.7.2 EEPROM  

EEPROM EETIME  

 

2.0        2.5        3.0        3.5         4.0        4.5        5.0        5.5  VDD(V)

(  )

85

EETIME=2.5ms

>10

EETIME=

5.0ms

>10

EETIME=5.0ms

>10

EETIME=10ms >5

0

-20

-40

 

14-1 EEPROM  

14.7.3  

EEPROM  

14.7.4  

EEPROM EEPROM

WREN 18ms EEPROM  

WREN  

⚫  

⚫  

⚫  
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15.  

15.1  

 

 

◆ 1-8 I/O  

◆  

◆ 15V 10V  

 

15.2  

◆  

◆ 

 

◆ PCB 0.1mm  

◆  

◆ 0.5mm  
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16.  

16.1  

………………………………………………………………….….………GND-0.3V~GND+6.0V 

…………………………………………………………………….….…………………….-50 ~125  

………………………………………………………………...………..……………………-40 ~85  

………………………………………………………......…………………GND-0.3V~VDD+0.3V 

…………………………………………………...…………………………………..200mA 

………………………………………………………………………………………-150mA 

 

“ ”
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16.2  

  
 

    
VDD  

VDD  
 FSYS=16MHz 2.6  5.5 V 

 FSYS=8MHz 1.8  5.5 V 

IDD  

5V FSYS=16MHz  3.8  mA 

3V FSYS=16MHz  3.0  mA 

5V FSYS=8MHz  3.0  mA 

3V FSYS=8MHz  2.3  mA 

ISTB  
5V ----  0.1 2 μA 

3V ----  0.1 1 μA 

VIL   ----   0.3VDD V 

VIH   ---- 0.7VDD   V 

VOH    0.9VDD   V 

VOL      0.1VDD V 

VEEPROM EEPROM   ---- 3.0  5.5 V 

RPH  
5V VO=0.5VDD  35  kΩ 

3V VO=0.5VDD  63  kΩ 

RPD  
5V VO=0.5VDD  35  kΩ 

3V VO=0.5VDD  63  kΩ 

IOL1 
 

( I/O ) 

5V VOL=0.3VDD  60  mA 

3V VOL=0.3VDD  25  mA 

IOL2 
 

(PALEN/PBLEN 1) 

5V VOL=0.3VDD  120  mA 

3V VOL=0.3VDD  50  mA 

IOH1 
 

( I/O ) 

5V VOH=0.7VDD  -31.8  mA 

3V VOH=0.7VDD  -12.2  mA 

IOH2 
 

(PAHEN/PBHEN 1) 

5V 
VOH=0.7VDD 

SEG_ISEL=2mA 
 -2.3  mA 

5V 
VOH=0.7VDD 

SEG_ISEL=4mA 
 -4.5  mA 

5V 
VOH=0.7VDD 

SEG_ISEL=6mA 
 -6.9  mA 

5V 
VOH=0.7VDD 

SEG_ISEL=8mA 
 -8.8  mA 

5V 
VOH=0.7VDD 

SEG_ISEL=10mA 
 -11.1  mA 

5V 
VOH=0.7VDD 

SEG_ISEL=12mA 
 -13.1  mA 

5V 
VOH=0.7VDD 

SEG_ISEL=14mA 
 -15.1  mA 

5V 
VOH=0.7VDD 

SEG_ISEL=16mA 
 -17.2  mA 

5V 
VOH=0.7VDD 

SEG_ISEL=18mA 
 -19.5  mA 

5V 
VOH=0.7VDD 

SEG_ISEL=20mA 
 -21.3  mA 

5V 
VOH=0.7VDD 

SEG_ISEL=22mA 
 -23.7  mA 

5V 
VOH=0.7VDD 

SEG_ISEL=24mA 
 -25.5  mA 
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VDD=5V TA= 25  

 

16.3 ADC  

TA= 25  

       

VADC ADC  

ADVREF=VDD FADC=1MHz 3.0  5.5 V 

ADVREF=VDD FADC=500kHz 2.7  5.5 V 

ADVREF=2.4V FADC=250kHz 2.7  5.5 V 

ADVREF=2.0V FADC=250kHz 2.7  5.5 V 

IADC ADC  
VADC=5V,ADVREF=VDD,FADC=500kHz   500 uA 

VADC =3V, ADVREF=VDD,FADC=500kHz   200 uA 

VADI ADC  VADC=5V, ADVREF=VDD,FADC=250kHz 0  VADC V 

DNL  VADC=5V, ADVREF=VDD,FADC=250kHz   2 LSB 

INL  VADC=5V, ADVREF=VDD,FADC=250kHz   2 LSB 

TADC ADC  -  16  TADCCLK 

 

16.4  

TA= 25  

       

tVDD VDD  - 0.05   V/ms 

VLVR1 LVR =1.8V VDD=1.6~5.5V 1.7 1.8 1.9 V 

VLVR2 LVR =2.0V VDD=1.8~5.5V 1.9 2.0 2.1 V 

VLVR3 LVR =2.6V VDD=2.4~5.5V 2.5 2.6 2.7 V 

 

  

5V 
VOH=0.7VDD 

SEG_ISEL=26mA 
 -27.7  mA 

5V 
VOH=0.7VDD 

SEG_ISEL=28mA 
 -29.6  mA 

5V 
VOH=0.7VDD 

SEG_ISEL=30mA 
 -31.8  mA 

VBG 1.2V 

VDD=2.5~5.5V TA=25  -1.5% 1.2 1.5% V 

VDD=2.5~5.5V 

TA= 40~85  
-2.0% 1.2 2.0% V 
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16.5  

TA=25  

  
 

    
VDD  

TWDT WDT  
5V -  18  ms 

3V -  18  ms 

TEEPROM EEPROM  
5V FOSC=8MHz/16MHz   10 ms 

3V FOSC=8MHz/16MHz   10 ms 

FRC  

VDD=4.5~5.5V  TA=25  -1.5% 8 +1.5% MHz 

VDD=2.0~5.5V  TA=25  -2% 8 +2% MHz 

VDD=4.5~5.5V  TA=－40~85  -2.5% 8 +2.5% MHz 

VDD=2.0~5.5V  TA=－40~85  -3.5% 8 +3.5% MHz 

VDD=4.5~5.5V  TA=25  -1.5% 16 +1.5% MHz 

VDD=2.6~5.5V  TA=25  -2% 16 +2% MHz 

VDD=4.5~5.5V  TA=－40~85  -2.5% 16 +2.5% MHz 

VDD=2.6~5.5V  TA=－40~85  -3.5% 16 +3.5% MHz 
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17.  

17.1  

    

-3 

NOP  1 None 

STOP  1 TO,PD 

CLRWDT  1 TO,PD 

-4 

LD [R],A ACC R 1 NONE 

LD A,[R] R ACC 1 Z 

TESTZ [R]  1 Z 

LDIA i i ACC 1 NONE 

-16 

CLRA ACC 1 Z 

SET [R] R 1 NONE 

CLR  [R] R 1 Z 

ORA  [R] R ACC ACC 1 Z 

ORR  [R] R ACC R 1 Z 

ANDA  [R] R ACC ACC 1 Z 

ANDR  [R] R ACC R 1 Z 

XORA  [R] R ACC ACC 1 Z 

XORR  [R] R ACC R 1 Z 

SWAPA  [R] R ACC 1 NONE 

SWAPR  [R] R R 1 NONE 

COMA  [R] R ACC 1 Z 

COMR  [R] R R 1 Z 

XORIA i ACC i ACC 1 Z 

ANDIA i ACC i ACC 1 Z 

ORIA i ACC i ACC 1 Z 

-8 

RRCA  [R] ACC 1 C 

RRCR [R] R 1 C 

RLCA  [R] ACC 1 C 

RLCR  [R] R 1 C 

RLA  [R] ACC 1 NONE 

RLR  [R] R 1 NONE 

RRA  [R] ACC 1 NONE 

RRR  [R] R 1 NONE 

-4 

INCA  [R] R ACC 1 Z 

INCR [R] R R 1 Z 

DECA  [R] R ACC 1 Z 
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DECR  [R] R R 1 Z 

-2 

CLRB [R],b R  1 NONE 

SETB [R],b R  1 NONE 

-2 

TABLE [R] FLASH TABLE_DATAH R 2 NONE 

TABLEA FLASH TABLE_DATAH ACC 2 NONE 

-16 

ADDA [R] ACC+[R] ACC 1 C,DC,Z,OV 

ADDR [R] ACC+[R] R 1 C,DC,Z,OV 

ADDCA [R] ACC+[R]+C ACC 1 Z,C,DC,OV 

ADDCR [R] ACC+[R]+C R 1 Z,C,DC,OV 

ADDIA i ACC+i ACC 1 Z,C,DC,OV 

SUBA [R] [R]-ACC ACC 1 C,DC,Z,OV 

SUBR [R] [R]-ACC R 1 C,DC,Z,OV 

SUBCA [R] [R]-ACC-C ACC 1 Z,C,DC,OV 

SUBCR [R] [R]-ACC-C R 1 Z,C,DC,OV 

SUBIA i i-ACC ACC 1 Z,C,DC,OV 

HSUBA [R] ACC-[R] ACC 1 Z,C,DC,OV 

HSUBR [R] ACC-[R] R 1 Z,C,DC,OV 

HSUBCA [R] ACC-[R]- C ACC 1 Z,C,DC,OV 

HSUBCR [R] ACC-[R]- C R 1 Z,C,DC,OV 

HSUBIA i ACC-i ACC 1 Z,C,DC,OV 

-5 

RET  2 NONE 

RET i I ACC 2 NONE 

RETI  2 NONE 

CALL ADD  2 NONE 

JP ADD  2 NONE 

-8 

SZB [R],b R b 0  1 or 2 NONE 

SNZB  [R],b R b 1  1 or 2 NONE 

SZA [R] R ACC 0  1 or 2 NONE 

SZR [R] R 0  1 or 2 NONE 

SZINCA [R] R 1 ACC 0  1 or 2 NONE 

SZINCR [R] R 1 R 0  1 or 2 NONE 

SZDECA [R] R 1 ACC 0  1 or 2 NONE 

SZDECR [R] R 1 R 0  1 or 2 NONE 
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17.2  

ADDA [R] 

: R ACC ACC 

: 1 

: C DC Z OV 

:  

 LDIA 09H ; ACC 09H 

 LD R01,A ; ACC 09H R01 

 LDIA 077H ; ACC 77H 

 ADDA R01 ; ACC=09H + 77H =80H 

 

ADDR [R] 

: R ACC R 

: 1 

: C DC Z OV 

:  

 LDIA 09H ; ACC 09H 

 LD R01,A ; ACC 09H R01 

 LDIA 077H ; ACC 77H 

 ADDR R01 ; R01=09H + 77H =80H 

 

ADDCA [R] 

: R ACC C ACC 

: 1 

: C DC Z OV 

:  

 LDIA 09H ; ACC 09H 

 LD R01,A ; ACC 09H R01 

 LDIA 077H ; ACC 77H 

 ADDCA R01 ; ACC= 09H + 77H + C=80H (C=0) 

ACC= 09H + 77H + C=81H (C=1) 

 

ADDCR [R] 

: R ACC C R 

: 1 

: C DC Z OV 

:  

 LDIA 09H ; ACC 09H 

 LD R01,A ; ACC 09H R01 

 LDIA 077H ; ACC 77H 

 ADDCR R01 ; R01 = 09H + 77H + C=80H (C=0) 

           R01 = 09H + 77H + C=81H (C=1) 
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ADDIA i 

: i ACC ACC 

: 1 

: C DC Z OV 

:  

 LDIA 09H ; ACC 09H 

 ADDIA 077H ; ACC = ACC(09H) + i(77H)=80H 

 

ANDA [R] 

: R ACC ACC 

: 1 

: Z 

:  

 LDIA 0FH ; ACC 0FH 

 LD R01,A ; ACC (0FH) R01 

 LDIA 77H ; ACC 77H 

 ANDA R01 ; ACC=(0FH  and  77H)=07H 

 

ANDR [R] 

: R ACC R 

: 1 

: Z 

:  

 LDIA 0FH ; ACC 0FH 

 LD R01,A ; ACC (0FH) R01 

 LDIA 77H ; ACC 77H 

 ANDR R01 ; R01=(0FH  and  77H)=07H 

 

ANDIA i 

: i ACC ACC 

: 1 

: Z 

:  

 LDIA 0FH ; ACC 0FH 

 ANDIA 77H ; ACC =(0FH  and  77H)=07H 

 

CALL add 

:  

: 2 

:  

:  

 CALL LOOP ; ”LOOP”  
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CLRA 

: ACC  

: 1 

: Z 

:  

 CLRA  ; ACC=0 

 

CLR [R] 

: R  

: 1 

: Z 

:  

 CLR R01 ; R01=0 

 

CLRB [R],b 

: R b  

: 1 

:  

:  

 CLRB R01,3 ; R01 3  

 

CLRWDT  

:  

: 1 

: TO PD 

:  

 CLRWDT  ;  

 

COMA [R] 

: R ACC 

: 1 

: Z 

:  

 LDIA 0AH ;ACC 0AH 

 LD R01,A ; ACC (0AH) R01 

 COMA R01 ; ACC=0F5H 
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COMR [R] 

: R R 

: 1 

: Z 

:  

 LDIA 0AH ;ACC 0AH 

 LD R01,A ; ACC (0AH) R01 

 COMR R01 ; R01=0F5H 

 

DECA [R] 

: R 1 ACC 

: 1 

: Z 

:  

 LDIA 0AH ;ACC 0AH 

 LD R01,A ; ACC (0AH) R01 

 DECA R01 ; ACC=(0AH-1)=09H 

 

DECR [R] 

: R 1 R 

: 1 

: Z 

:  

 LDIA 0AH ;ACC 0AH 

 LD R01,A ; ACC (0AH) R01 

 DECR R01 ; R01=(0AH-1)=09H 

 

HSUBA [R] 

: ACC R ACC 

: 1 

: C,DC,Z,OV 

:  

 LDIA 077H ;ACC 077H 

 LD R01,A ; ACC (077H) R01 

 LDIA 080H ;ACC 080H 

 HSUBA R01 ; ACC=(80H-77H)=09H 
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HSUBR [R] 

: ACC R R 

: 1 

: C,DC,Z,OV 

:  

 LDIA 077H ;ACC 077H 

 LD R01,A ; ACC (077H) R01 

 LDIA 080H ;ACC 080H 

 HSUBR R01 ; R01=(80H-77H)=09H 

 

HSUBCA [R] 

: ACC R C ACC 

: 1 

: C,DC,Z,OV 

:  

 LDIA 077H ;ACC 077H 

 LD R01,A ; ACC (077H) R01 

 LDIA 080H ;ACC 080H 

 HSUBCA R01 ; ACC=(80H-77H-C)=09H(C=0) 

           ACC=(80H-77H-C)=08H(C=1) 

 

HSUBCR [R] 

: ACC R C R 

: 1 

: C,DC,Z,OV 

:  

 LDIA 077H ;ACC 077H 

 LD R01,A ; ACC (077H) R01 

 LDIA 080H ;ACC 080H 

 HSUBC
R 

R01 ; R01=(80H-77H-C)=09H(C=0) 

           R01=(80H-77H-C)=08H(C=1) 

 

INCA [R] 

: R 1 ACC 

: 1 

: Z 

:  

 LDIA 0AH ;ACC 0AH 

 LD R01,A ; ACC (0AH) R01 

 INCA R01 ; ACC=(0AH+1)=0BH 
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INCR [R] 

: R 1 R 

: 1 

: Z 

:  

 LDIA 0AH ;ACC 0AH 

 LD R01,A ; ACC (0AH) R01 

 INCR R01 ; R01=(0AH+1)=0BH 

 

JP add 

: add  

: 2 

:  

:  

 JP LOOP ; ”LOOP”  

 

LD A,[R] 

: R ACC 

: 1 

: Z 

:  

 LD A,R01 ; R0 ACC 

 LD R02,A ; ACC R02 R01 R02  

 

LD [R],A 

: ACC R 

: 1 

:  

:  

 LDIA 09H ; ACC 09H 

 LD R01,A ; R01=09H 

 

LDIA i 

: i ACC 

: 1 

:  

:  

 LDIA 0AH ;ACC 0AH 
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NOP  

:  

: 1 

:  

:  

 NOP   

 NOP   

 

ORIA i 

: ACC ACC 

: 1 

: Z 

:  

 LDIA 0AH ;ACC 0AH 

 ORIA 030H ; ACC =(0AH  or  30H)=3AH 

 

ORA [R] 

: R ACC ACC 

: 1 

: Z 

:  

 LDIA 0AH ; ACC 0AH 

 LD R01,A ; ACC(0AH) R01 

 LDIA 30H ; ACC 30H 

 ORA R01 ; ACC=(0AH  or  30H)=3AH 

 

ORR [R] 

: R ACC R 

: 1 

: Z 

:  

 LDIA 0AH ; ACC 0AH 

 LD R01,A ; ACC(0AH) R01 

 LDIA 30H ; ACC 30H 

 ORR R01 ; R01=(0AH  or  30H)=3AH 
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RET 

:  

: 2 

:  

:  

 CALL LOOP ; LOOP 

 NOP  ;RET  

 …  ;  

LOOP:    

 …  ;  

 RET  ;  

 

RET i 

: ACC 

: 2 

:  

:  

 CALL LOOP ; LOOP 

 NOP  ;RET  

 …  ;  

LOOP:    

 …  ;  

 RET 35H ; ,ACC=35H 

 

RETI 

:  

: 2 

:  

:  

INT_START   ;  

 …  ;  

 RETI  ;  

 

RLCA [R] 

: R C ACC 

: 1 

: C 

:  

 LDIA 03H ;ACC 03H 

 LD R01,A ;ACC R01,R01=03H 

 RLCA R01 ; ACC=06H(C=0); 

ACC=07H(C=1) 
C=0 
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RLCR [R] 

: R C R 

: 1 

: C 

:  

 LDIA 03H ;ACC 03H 

 LD R01,A ;ACC R01,R01=03H 

 RLCR R01 ; R01=06H(C=0); 

R01=07H(C=1); 
C=0 

 

RLA [R] 

: R C ACC 

: 1 

:  

:  

 LDIA 03H ;ACC 03H 

 LD R01,A ;ACC R01,R01=03H 

 RLA R01 ; ACC=06H 

 

RLR [R] 

: R C R 

: 1 

:  

:  

 LDIA 03H ;ACC 03H 

 LD R01,A ;ACC R01,R01=03H 

 RLR R01 ; R01=06H 

 

RRCA [R] 

: R C ACC 

: 1 

: C 

:  

 LDIA 03H ;ACC 03H 

 LD R01,A ;ACC R01,R01=03H 

 RRCA R01 ; ACC=01H(C=0); 

ACC=081H(C=1); 
C=1 
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RRCR [R] 

: R C R 

: 1 

: C 

:  

 LDIA 03H ;ACC 03H 

 LD R01,A ;ACC R01,R01=03H 

 RRCR R01 ; R01=01H(C=0); 

R01=81H(C=1); 
C=1 

 

RRA [R] 

: R C ACC 

: 1 

:  

:  

 LDIA 03H ;ACC 03H 

 LD R01,A ;ACC R01,R01=03H 

 RRA R01 ; ACC=81H 

 

RRR [R] 

: R C R 

: 1 

:  

:  

 LDIA 03H ;ACC 03H 

 LD R01,A ;ACC R01,R01=03H 

 RRR R01 ; R01=81H 

 

SET [R] 

: R 1 

: 1 

:  

:  

 SET R01 ; R01=0FFH 

 

SETB [R],b 

: R b 1 

: 1 

:  

:  

 CLR R01 ;R01=0 

 SETB R01,3 ; R01=08H 
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STOP  

:  

: 1 

: TO PD 

:  

 STOP  ; CPU IO  

 

SUBIA i 

: i ACC ACC 

: 1 

: C,DC,Z,OV 

:  

 LDIA 077H ;ACC 77H 

 SUBIA 80H ; ACC=80H-77H=09H 

 

SUBA [R] 

: R ACC ACC 

: 1 

: C,DC,Z,OV 

:  

 LDIA 080H ;ACC 80H 

 LD R01,A ;ACC R01 R01=80H 

 LDIA 77H ;ACC 77H 

 SUBA R01 ; ACC=80H-77H=09H 

 

SUBR [R] 

: R ACC R 

: 1 

: C,DC,Z,OV 

:  

 LDIA 080H ;ACC 80H 

 LD R01,A ;ACC R01 R01=80H 

 LDIA 77H ;ACC 77H 

 SUBR R01 ; R01=80H-77H=09H 
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SUBCA [R] 

: R ACC C ACC 

: 1 

: C,DC,Z,OV 

:  

 LDIA 080H ;ACC 80H 

 LD R01,A ;ACC R01 R01=80H 

 LDIA 77H ;ACC 77H 

 SUBCA R01 ; ACC=80H-77H-C=09H(C=0); 

           ACC=80H-77H-C=08H(C=1); 

 

SUBCR [R] 

: R ACC C R 

: 1 

: C,DC,Z,OV 

:  

 LDIA 080H ;ACC 80H 

 LD R01,A ;ACC R01 R01=80H 

 LDIA 77H ;ACC 77H 

 SUBCR R01 ; R01=80H-77H-C=09H(C=0) 

           R01=80H-77H-C=08H(C=1) 

 

SWAPA [R] 

: R ACC 

: 1 

:  

:  

 LDIA 035H ;ACC 35H 

 LD R01,A ;ACC R01 R01=35H 

 SWAPA R01 ; ACC=53H 

 

SWAPR [R] 

: R R 

: 1 

:  

:  

 LDIA 035H ;ACC 35H 

 LD R01,A ;ACC R01 R01=35H 

 SWAPR R01 ; R01=53H 
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SZB [R],b 

: R b 0  

: 1 or 2 

:  

:  

 SZB R01,3 ; R01 3  

 JP LOOP ;R01 3 1 LOOP 

 JP LOOP1 ;R01 3 0 LOOP1 

 

SNZB [R],b 

: R b 1  

: 1 or 2 

:  

:  

 SNZB R01,3 ; R01 3  

 JP LOOP ;R01 3 0 LOOP 

 JP LOOP1 ;R01 3 1 LOOP1 

 

SZA [R] 

: R ACC R 0  

: 1 or 2 

:  

:  

 SZA R01 ;R01 ACC 

 JP LOOP ;R01 0 LOOP 

 JP LOOP1 ;R01 0 LOOP1 

 

SZR [R] 

: R R R 0  

: 1 or 2 

:  

:  

 SZR R01 ;R01 R01 

 JP LOOP ;R01 0 LOOP 

 JP LOOP1 ;R01 0 LOOP1 
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SZINCA [R] 

: R 1 ACC 0  

: 1 or 2 

:  

:  

 SZINCA R01 ;R01+1 ACC 

 JP LOOP ;ACC 0 LOOP 

 JP LOOP1 ;ACC 0 LOOP1 

 

SZINCR [R] 

: R 1 R 0  

: 1 or 2 

:  

:  

 SZINCR R01 ;R01+1 R01 

 JP LOOP ; R01 0 LOOP 

 JP LOOP1 ; R01 0 LOOP1 

 

SZDECA [R] 

: R 1 ACC 0  

: 1 or 2 

:  

:  

 SZDECA R01 ;R01-1 ACC 

 JP LOOP ;ACC 0 LOOP 

 JP LOOP1 ;ACC 0 LOOP1 

 

SZDECR [R] 

: R 1 R 0  

: 1 or 2 

:  

:  

 SZDECR R01 ;R01-1 R01 

 JP LOOP ; R01 0 LOOP 

 JP LOOP1 ; R01 0 LOOP1 
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TABLE [R] 

: 8 R TABLE_DATAH 

: 2 

:  

:  

 LDIA 01H ;ACC 01H 

 LD TABLE_SPH,A ;ACC TABLE_SPH=1 

 LDIA 015H ;ACC 15H 

 LD TABLE_SPL,A ;ACC TABLE_SPL=15H 

 TABLE R01 ; 0115H TABLE_DATAH=12H R01=34H 

 …   

 ORG 0115H  

 DW 1234H  

 

TABLEA 

: 8 ACC TABLE_DATAH 

: 2 

:  

:  

 LDIA 01H ;ACC 01H 

 LD TABLE_SPH,A ;ACC TABLE_SPH=1 

 LDIA 015H ;ACC 15H 

 LD TABLE_SPL,A ;ACC TABLE_SPL=15H 

 TABLEA  ; 0115H TABLE_DATAH=12H ACC=34H 

 …   

 ORG 0115H  

 DW 1234H  

 

TESTZ  [R] 

: R R, Z  

: 1 

: Z 

:  

 TESTZ R0 ; R0 R0 Z  

 SZB STATUS,Z ; Z 0  

 JP Add1 ; R0 0 Add1 

 JP Add2 ; R0 0 Add2 
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XORIA  i 

: ACC ACC 

: 1 

: Z 

:  

 LDIA 0AH ;ACC 0AH 

 XORIA 0FH ; ACC=05H 

 

XORA [R] 

: R ACC ACC 

: 1 

: Z 

:  

 LDIA 0AH ;ACC 0AH 

 LD R01,A ;ACC R01,R01=0AH 

 LDIA 0FH ;ACC 0FH 

 XORA R01 ; ACC=05H 

 

XORR  [R] 

: R ACC R 

: 1 

: Z 

:  

 LDIA 0AH ;ACC 0AH 

 LD R01,A ;ACC R01,R01=0AH 

 LDIA 0FH ;ACC 0FH 

 XORR R01 ; R01=05H 
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18.  

18.1 SOP20 

 

 

 

 

Symbol 
Millimeter 

Min Nom Max 

A - - 2.65 

A1 0.10 - 0.30 

A2 2.25 2.30 2.35 

A3 0.97 1.02 1.07 

b 0.35 - 0.43 

b1 0.34 0.37 0.40 

c 0.25 - 0.29 

c1 0.24 0.25 0.26 

D 12.70 12.80 12.90 

E 10.10 10.30 10.50 

E1 7.40 7.50 7.60 

e 1.27BSC 

L 0.70 - 1.00 

L1 1.40REF 

θ 0 - 8  
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19.  

   

V1.0 2020 12   
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