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    AT8PC712A  
1.1  

 

 AT8PC712A  AT8PC71A  

 AT8PC712A  AT8PC71A  
 

CHIP ROM RAM 
Clock 

Stack I/O PWM ADC/DAC 
Timer 

VREFH 
IRC XTAL Watch-dog Timer-8 Timer-12/16 

AT8PC71A 
1.5Kx14 

OTP 

64 

Bytes 

16 

MHz 
V 6 12 4(12Bit) 

5+1 ch 

/ 1 ch 
1 X 4(12Bit) 2/3/4V 

AT8PC712A 
4.0Kx14 
OTP 

64 
Bytes 

16 
MHz 

X 6  8 
1(16Bit) 
1(8Bit) 

7+1 ch 
/ 0 ch 

1 1(8Bit) 
1 (16Bit) 
1 (8Bit) 

2/3/4V 

 

1.2  

 RISC  

 (1T)  

 4.0K x 14 OTP  

  

 64 x 8  

 MCU  FIRC / (2,4,8,16)  

 16 (PWM0) (PWM1) PWM  

 WDT  

  

  

 RC FIRC  =  16MHz  

  / RC FSIRC = 32KHz  

 8   

 GPIO IO CMOS  

 GPIO 15mA (Normal Output)  

 8  

  INT0 INT1 INT2 INT3  

  WDT Timer0 PWM0 PWM1 CMP ADC  

 7+1 12 12Bit ADC  

  

 1/4VDD  

 (VDD, 4V, 3V, 2V)  

  

 2.4V(POR) 

 2.0V(PDR) 

  : LVDH(3.6V),LVDM(3.0V),LVDL(2.4V) 

 PWM (Buzzer)   

 (PWM) 

 PWM0(Buzzer0)/PWM1(Buzzer1)  

  

 (offset)  

 12  DAC DACR1/DACR2  
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1.3  

 
 
1.4  
 

 
AT8PC712A A-type 

MSOP10 
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1.5  

  
10-pin - 

 
P -- 

PB[0] 
 

 

AIN0 

IO 
 

 

I 

1 
 

 

-- 
 

IO CMOS
(Sink current) / (Drive current) 15mA  

 

ADC  

VDD P 2 -- Power Pin. 

PA[0] 

 

 
AIN5 

 

CMP+ 
 

XOUT 

 
INT2 

IO 

 

 
I 

 

I 
 

O 

 
I 

3 

 

 

-- 

 

IO CMOS

(Sink current) / (Drive current) 15mA  

  
ADC  

 

 
 

HIRC  

 
) 

PA[2] 

 
 

VPP 

 
RSTN 

 
INT0 

I/O 

 
 

I 

 
I 

 
I 

4 

 
 

-- 

 

IO CMOS

(Sink current) / (Drive current) 15mA  
 

 

 
P.23(PCON) 

 
) 

PA[1] 

 

 
CMP- 

 

AIN4 
 

T0CK 
 

INT1 

IO 

 

 
I 

 

I 
 

I 
 

I 

5 

 

 

-- 

 

IO CMOS

(Sink current) / (Drive current) 15mA  

  
 

 

ADC  
 

PWM0  
 

) 

PA[3] 
 

 

 
 

AIN7 

PWM0 
 

INT3 

IO 
 

 

 
 

I 

O 
 

I 

6 
 

 

-- 
 

IO CMOS
(Sink current) / (Drive current) 15mA  

 

100K VDD  
 

ADC  

PWM0 PWM0  
 

) 

PB[3] 
 

 
VREFH1 

AIN3 

 
PWM1 

IO 
 

 
I 

I 

 
O 

7 
 

 

-- 
 

IO CMOS
(Sink current) / (Drive current) 15mA  

 
ADC  

ADC  

 
PWM1 PWM1  
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10-pin - 

 
P -- 

PB[2] 
 

 

CMPOP 
 

AIN2 

IO 
 

 

O 
 

I 

8 
 

 

-- 
 

IO CMOS
(Sink current) / (Drive current) 15mA  

 

 
 

ADC  

VSS G 9 --  

PB[1] 

 

 
AIN1 

 

VREFH0 

IO 

 

 
I 

 

I 

10 

 

 

-- 

 

IO CMOS

(Sink current) / (Drive current) 15mA  

 
ADC  

 

ADC  
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1.6  

 
                                                                                                   .

0FF0~0FFF ) 

1.7  
1.7-1 I/O   

 
 

 

(F-plane)  R-Plane 

 
 

 
 

  

00h INDF   

01h --   

02h PCL   

03h STATUS   

04h FSR   

05h PORTA   

06h PORTB   

07h --   

08h --  08h * PAMODE0 

09h --  09h * PAMODE1 

0Ah --  0Ah * PBMODE0 

0Bh INTEN  0Bh * PBMODE1 

0Ch INTFLAG   

0Dh INTCON   

0Eh TM0   

0Fh TM0CON   

10h T0RLD   

11h WDT   

12h PCON   

13h CLKCFG   

14h PWM0CON   

15h PWM0CR   

16h P0TMLB   

17h P0TMRLDLB   

18h P0TMHB   

19h P0RDHB   

20h PWM1CON   

21h PWM1CR   

22h P1TM   

23h P1TMRLD   

24h Buzzer   
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(F-plane)  R-Plane 

 

 

 

 

  

25h~27h --   

28h ADCON_1   

29h ADCON_2   

30h ADCHB   

31h ADCLB   

32h ADCON_3   

33~34 --   

35h CMPCON1   

36h DACR1HB   

37h DACR1LB   

38h CMPCON2   

39h DACR2HB   

3Ah DACR2LB   

3B~3F --   

40h 
| 

7Fh 

SRAM 
 

64 bytes 

 

 

  

 

 

* IOST/IOSTR  
* IOST ACC R-plane IOSTR R-plane ACC  
 
1.8  
 
TABLE 1.7-2:  

Address Name B7 B6 B5 B4 B3 B2 B1 B0 

00h (R/W) INDF  ( ) 

01h (R/W) -- -- 

02h (R/W) PCL  (PC)  

03h (R/W) STATUS -- ROMBK FRP /TO /PD Z DC C 

04h (R/W) FSR   

05h (R/W) PORTA -- -- -- -- PORTA[3] PORTA[2] PORTA[1] PORTA[0] 

06h (R/W) PORTB -- -- -- -- PORTB[3] PORTB[2] PORTB[2] PORTB[0] 

07h  -- -- -- -- -- -- -- -- -- 

08h -- -- -- -- -- -- -- -- -- 

09h -- -- --   -- -- -- -- 

0Ah -- -- -- -- -- -- -- -- -- 

0BH (R/W) INTEN GIE -- -- INT3IE IN2IE INT1IE INT0IE TM0IE 

0Ch (R/W) INTFLAG -- -- -- INT3IF INT2IF INT1IF INT0IF TM0IF 

0Dh (R/W) INTCON SELINT1[2:0] INT3CON INT2CON INT1CON INT0CON -- 

0Eh (R/W) TM0 TM0[7:0] 8-bit real time clock/counter 

0Fh (R/W) TM0CON TM0EN -- TM0PS[2:0] TM0CKS[2:0] 

10h (R/W) TM0RLD TM0RLD[7:0] 

11h (R/W) WDT WDTE WDTSL WDTPS2 WDTPS1 WDTPS0 LVRSL SPSEL -- 

12h (R/W) PCON -- GRN_MD LVDIS RSTSL1 RSTSL0 LVDT36 LVDT24 LVDT30 

13h (R/W) CLKCFG SELCLK2 SELCLK1 SELCLK0 CLKSW ATSW INCODS EXOSEN IRCEN 
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Address Name B7 B6 B5 B4 B3 B2 B1 B0 

14h (R/W) PWM0CON P0INTSL P0DT2 P0DT1 P0DT0 P0CKS1 P0CKS0 P0OSEL[1:0] 

15h (R/W) PWM0CR PWM0E P0OUTS P0TPS2 P0TPS1 P0TPS0 P0TMEN P0TMIE P0TMIF 

16h (R) P0TMLB P0TM[7:0] 

17h (R/W) P0TMRLDLB P0TMRLD[7:0] 

18h (R) P0TMHB P0TM[15:8] 

19h (R/W) P0TMRLDHB P0TMRLD[15:8] 

20h (R/W) PWM1CON P1INTSL P1DT2 P1DT1 P1DT0 P1CKS1 P1CKS0 P1OSEL[1:0] 

21h (R/W) PWM1CR PWM1E P1OUTS P1TPS2 P1TPS1 P1TPS0 P1TMEN P1TMIE P1TMIF 

22h (R/W) P1TM P1TM[7:0] 

23h (R/W) P1TMRLD P1TMRLD[7:0] 

24h (R/W) Buzzer BZS1 BZS0 -- -- -- -- -- -- 

25~27h  -- -- -- -- -- -- -- -- -- 

28h (R/W) ADCON_1 ADCEN ADCST CHSEL[2:0] -- ADCSR[1:0] 

29h (R/W) ADCON_2 ADCIE ADCIF SVERFH ADCNT SELH ADCTMS SELVER1 SELVER0 

30h (R) ADCHB ADCB[11] ADCB[10] ADCB[9] ADCB[8] ADCB[7] ADCB[6] ADCB[5] ADCB[4] 

31h (R) ADCLB -- -- -- -- ADCB[3] ADCB[2] ADCB[1] ADCB[0] 

32h (R/W) ADCOM_3 INEN[7] -- INEN[5] INEN[4] INEN[3] INEN[2] INEN[1] INEN[0] 

35h (R/W) CMPCON1 CMPEN COP1 CMPIE1 CMPRIF1 CMPFIF1 CMPMD[2:0] 

36h (R/W) DACR1HB DACR1[11:4] 

37h (R/W) DACR1LB -- -- -- -- DACR1[3:0] 

38h (R/W) CMPCON2 CMPINT1 COP2 CMPIE2 CMPRIF2 CMPFIF2 CMPINT2 TOGSEL -- 

39h (R/W) DACR2HB DACR2[11:4] 

3Ah (R/W) DACR2LB -- -- -- -- DACR2[3:0] 

: - = ,  ‘0’, 
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1.9  
 

 

SELXOUT[1:0] IRC  

SLEXOUT [1:0]  

11 Firc /1 = 16MHz 

10 Firc /2 =  8MHz 

01 Firc /4 =  4MHz  

00 Firc /8 =  2MHz 
 

11 

SelCpuClk[2:0]  FCPU = FIRC  

 

SelCpuClk[2:0] FCPU 

1xx 1MHz 

011 2MHz 

010 4MHz 

-- -- 

-- -- 
 

111 

INSWDY  
1 = 128us  

0 = 4ms  

1 

WDTSEL  
WDTSEL[1:0] 00 = 128 ms 

01 = 512 ms 

             10 = 8   ms 

             11 = 32  ms 

11 

selPor  

SelPor[1:0]: 00 = 8  ms 

             01 = 16 ms 
             10 = 32 ms 

             11 = 64 ms   

11 

PROTECT 1: ROM      
 

0: ROM  

1  
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2.1  
 
INDF FSR FSR=xxh

INDF FSR  

INDF  
FSR 0~6 128 (address 00h~7fh)  

 
 00H:INDF ( ) 

 7 6 5 4 3 2 1 0 

 FSR  

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

 0 0 0 0 0 0 0 0 

 
 04H:FSR ( ) 

 7 6 5 4 3 2 1 0 

 -- 7bit  

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

 0 0 0 0 0 0 0 0 

 
 :  

(1) 0xAA 7Fh   

 

       MOVIA        7Fh 
       MOVAR        FSR   ;  = 7Fh 

       MOVIA        AAh                  

       MOVAR        INDF   ; AAh  = 7Fh  
 

 
(2) 7Fh  ACC 

      MOVIA         7Fh 

      MOVAR         FSR   ;  = 7Fh 
      MOVR          INDF,A   ; 7Fh ACC 
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2.2 8  
 

 (ADDAR PCL,R) PCL FFh(256Byte) (ADDAR PCL,R)

FFh  
 

 02H:PCL ( ) 

 7 6 5 4 3 2 1 0 

  

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

 0 0 0 0 0 0 0 0 

 
 :   

MOVR  TABLECNT,A  ;  TABLECNT  A  
CALL  TABLE1 

. 

. 
TABLE1: ADDAR  PCL,R   ; PCL = PCL+TABLECNT 

RETIA  00h   ; TABLECNT=0 00h 
RETIA  01H   ; TABLECNT=1 01h 

RETIA  02H   ; TABLECNT=2 02h 

RETIA  03H   ; TABLECNT=3 03h 
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2.3  
 

ALU  

Z ,DC ALU 0 OR 1  
TO ,PD  
 

 03H:STATUS ( ) 

 7 6 5 4 3 2 1 0 

 -- ROMBK FRP /TO /PD Z DC C 

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

 0 0 0 0 0 0 0 0 

 
[6] : ROMBK 

1 =  Bank 1 (PC=0x800h~0xFEFh) 

0 =  Bank 0 (PC=0x000h~0x7FFh) 

[5] : FRP 
1: (from PIN) IO PA/PB  

0:  PA/PB (from register) IO  

[4] : /TO 

WDT  
1 = CLRWDT  SLEEP  

0 =  

[3] : /PD 
 

1 = CLRWDT  
0 = SLEEP  

[2] : Z 

 
1 =  

0 =  

[1] : DC 
 

ADDAR, ADDIA 

1 =   
0 =   

SUBAR,SUBIA 
1 =   

0 =   

[0] : C 
 

ADDAR, ADDIA, RLR 

1 =   
0 =   

SUBAR, ADDIA, RRR 
1 =  

0 =  
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2.4 General Purpose I/O ports 
 
Ports A Ports B

 

 2-4.1 GPIO  

 2.4.3-1

 

GPIO GPIO  

 

IO VDD + 0.3V  
  

2.4.1 PortA, PortB  
 

05H:PORTA (Port A) 

 7 6 5 4 3 2 1 0 

 -- -- -- -- PORTA[3] PORTA[2] PORTA[1] PORTA[0] 

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

 0 0 0 0 0 0 0 0 

 
[7:0]: PORTA[3:0]  

1 =  
0 =  

 

06H:PORTB (Port B) 

 7 6 5 4 3 2 1 0 

 -- -- -- -- PORTB[3] PORTB[2] PORTB[1] PORTB[0] 

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

 0 0 0 0 0 0 0 0 

 
[7:0] PORTB[3:0]  

1 =  

0 =  

 
 2.4-1 Block diagram of GPIO Port 
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2.4.2 PortA, PortB   

08H:PAMODE0 (Port A 0) 

 7 6 5 4 3 2 1 0 

 -- -- -- -- PAMD0[3:0] 

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

 0 0 0 0 1 1 0 0 

 IOST/IOSTR  
 

[7:0] PAMD0 [3:0]   

1 = PA Mode0  
0 = PA Mode0  

 
09H:PAMODE1 (Port A 1) 

 7 6 5 4 3 2 1 0 

 -- -- -- -- PAMD1[3:0] 

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

 0 0 0 0 0 0 0 0 

IOST/IOSTR  
 

[7:0] : PAMD1 [3:0] 
1 = PA Mode1  

0 = PA Mode1  

 

Note PA[2] 100K (See P24 [4:3] :RSTSL[1:0]) 
PA[3] 100K  

 

0AH:PBMODE0 (Port b 0) 

 7 6 5 4 3 2 1 0 

 -- -- -- -- PBMD0[3:0] 

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

 0 0 0 0 0 0 0 0 

 IOST/IOSTR  

 

[7:0] : PBMD0 [3:0] 
1 = PB Mode1  

0 = PB Mode1  
 

0BH:PBMODE1 (Port B 1) 

 7 6 5 4 3 2 1 0 

 -- -- -- -- PBMD1[3:0] 

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

 0 0 0 0 0 0 0 0 

 IOST/IOSTR  
 

[7:0] : PBMD1[3:0] 
               1 =  PB Mode1  

               0 =  PB Mode1  
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 2.4.3-1  Port A and B  

1 0  

1 
0 0  (Input mode) 

0 

1 
0 1  (Input mode) 

0 

1 
1 0 

 (100K ) 

0  (15mA) 

1 
1 1 

(15mA) 

0  (15mA) 

 
 
 

100K

GPIO PIN
Port Read

 
 

Mode1=0 and Mode0=1   ) 
 
 
 
 

100K

Port Read

PortA/Bn

GPIO PIN

 
 
 
 
 

Mode1=1 and Mode0=0     

 

PS 100K  
 

 2.4.3-1 
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2.5 (WDT) 
(WDT) RC  SLEEP( WDT

 Green Mode WDT MCU  
 

 

WDTSEL[1:0] 

VDD=5V~2.4V SIR = 32KHz 

 

11 32  ms 

10 8   ms 

01 512 ms 

00 128 ms 

 

CLRWDT WDT  

WDTE (0x08h Bit7)  
WDT 32ms( ) Green Mode WDT MCU

 

 
2.5-1. 

  2.5-2.  
                        

11h:WDT ( ) 

 7 6 5 4 3 2 1 0 

 WDTE WDTSL WDTPS[2:0] LVRSL SPSEL -- 

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

 1 1 0 0 0 0 1 0 

 

[7] : WDTE  
 

           1 =   
           0 =   

 

[6] : WDTSL 
           MCU  

           1 = MCU  (PC = 0x000h) 

           0 = MCU  PC = PC+1  
 

[5:3] : WDTPS[2:0] 

WDT  
 

WDTPS[2:0] WDT 32ms  

000 32ms * 1    =  32   ms 

001 32ms * 2    =  64   ms 

010 32ms * 4    =  128  ms 

011 32ms * 8    =  256  ms 

100 32ms * 16   =  512  ms 

101 32ms * 32   =  1024 ms 

110 32ms * 64   =  2048 ms 

111 32ms * 128  =  4096 ms 

 2.5-1 WDT  
[2] : LVRSL  

LVR  

1 = MCU (Green) LVR MCU (PC=PC+1)  

0 = MCU (Green) LVR MCU(PC=0x000)  
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[1]: SPSEL 

Slow IRC  

1  :   Slow IRC Clock  VDD Sleep Mode  

0  :   Slow IRC Clock    VDD  

 
 
 
 

WDT

3

WDTPS[2:0]

R

D QWDTEN

CLR_WDT

WDT 

TO(WDT)

 
 

  2.5-2 WDT  
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2.6 0 (Timer0)    
0(Timer0)  

2.6-1. 
 

 
 2.6-1  

 
0FH:TM0CON (TM0 ) 

 7 6 5 4 3 2 1 0 

 TM0EN -- TM0PS[2:0] TM0CKS[1:0] -- 

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

 0 0 0 0 0 0 0 0 

 

[7] :TM0EN 

TM0  
1 =  

0 =  

 
[6] :  

 
[5:3] : TM0PS[2:0] 

TM0  

TM0PS [2:0] TM0  

000 TM0 FT0ck /2 

001 TM0 FT0ck /4 

010 TM0 FT0ck /8 

011 TM0 FT0ck /16 

100 TM0 FT0ck /32 

101 TM0 FT0ck /64 

110 TM0 FT0ck /128 

111 TM0 FT0ck /256 

 8-4  TM0  

 

[2:1] :TM0CKS[1:0] 
TM0  

TM0CKS[1:0] (FT0ck) 

00 FCPU 

01 FIRC  (16Mhz) 

10 Fsirc 

11 T0CK( ) 
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0EH:TM0 (Timer0 ) 

 7 6 5 4 3 2 1 0 

 TM0[7:0] 

 R R R R R R R R 

 0 0 0 0 0 0 0 0 

 
[7:0] : TM0[7:0] 

Timer0  
 

10H:TM0RLD (Timer0 ) 

 7 6 5 4 3 2 1 0 

 TM0RLD[7:0] 

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

 0 0 0 0 0 0 0 0 

 
[7:0] : TM0RLD[7:0] 

Timer0 Reload  
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AT8PC712A  
1. (POR) / (PDR)  ( ) 

 POR (VDD  2.4V)    and   PDR (VDD   2.0V) 
2.   

 LVDT24 (VDD  VLVR1 ==2.4V for > 100ns) 

 LVDT30 (VDD  VLVR2 ==3.0V for > 100ns) 

 LVDT36 (VDD  VLVR2 ==3.6V for > 100ns) 

3.   
 WDR  ( ) 

4. (PA[2]) 
 EXTR ( )( RSTSL[1:0]=11 PA[2] Reset ) 

5. (PDRS)  

 PDRS (VDD  1.3V) 
 

POR,PDR,PDRS,WDR, LVDT24, LVDT3.0 EXTR  

 
 03h  

 POR,PDR , (03h) . 
 , 0x000 

VDD 2.4V , PORN 3.0-1). 

 

12H:PCON ( ) 

 7 6 5 4 3 2 1 0 

 -- GRN_MD LVDIS RSTSL[1:0] LVDT36 LVDT24 LVDT30 

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

 0 0 0 0 0 0 0 0 

 
[7] :        

 

[6:5] : GRN_MD,LVDIS 
{ GRN_MD,LVDIS}  

00   , LVD36,LVDT30,LVDT24  

01 
FCPU FSIRC.  

LVD36,LVDT30,LVDT24  

FCPU (FCPU = FSIRC) 

10 
LVD36,LVDT30,LVDT24  

FCPU  

11 
LVD36,LVDT30,LVDT24  

FCPU  

 

[4:3] :RSTSL[1:0]* 
RSTSL[1:0]  

00 POR,PDR,PDRS,WDR  

01 POR,PDR,PDRS,WDR LVDT3.0 (VDD<= 3.0V)  

10 POR,PDR,PDRS,WDR LVDT2.4 (VDD<= 2.4V)  

11 POR,PDR,PDRS,EXR(PA[2])  

*POR,PDR,PDRS , RSTSL[1:0]   

*WDR, LVDT24, LVDT3.0 EXR ,  RSTSL[1:0]  
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[2] : LVDT36    ( ) 

(3.6V)  
1 = VDD  >  3.6V  

0 = VDD  <= 3.6V  

            
[1] : LVDT24 

           (2.4V)  

           1 = VDD  >  2.4V  
           0 = VDD  <= 2.4V  

 
[0] : LVDT30 

           (3.0V)  

           1 = VDD  >  3.0V  
           0 = VDD  <= 3.0V  

 
  3.0-1 LVD24,LVDT30,LVDT36  

 

 
  3.0-2  
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MCU ( FCPU  MCU )  

(1) VDD > 2.0V  Fcpu   8Mhz (1T) 

 

13H:CLKCFG ( ) 

 7 6 5 4 3 2 1 0 

 SELCLK[2:0] CLKSW ATSW INCODS EXOSEN IRCEN 

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

 0 0 0 0 1 1 0 1 

 
[7:5] : SELCLK[2:0] 

            MCU FIRC=16Mhz  

SELCLK[2:0] 
 (Fsel) 

EXOSEN=0 
 (Fsel) 

EXOSEN=1 

000 (FIRC)/4  =  4Mhz T0CK/4 

001 (FIRC)/16 =  1Mhz T0CK/16 

010 (FIRC)/8  =  2Mhz T0CK/8 

011 (FIRC)/2  =  8Mhz T0CK/2 

100 -- -- 

101 FSIRC  FSIRC  

 

[4] : CLKSW 
            CPU  

              1 =   CPU FCPU Fsel  

              0 =   CPU FCPU Ffig  
 

[3] : ATSW 

            SELOPR=0  VDD < 3.0V  
              1 =   Fcpu  4Mhz  

              0 =   Fcpu 4Mhz  
 

[2] : INCODS 

            IRC  
              1 =   IRC  

              0 =   IRC , IRC XOUT  

 
[1] : EXOSEN 

            T0CK  

              1 =   Fcpu FIRC T0CK/T1CK  
              0 =    

 
[0] : IRCEN 

            IRC  

              1 =   IRC  
              0 =   IRC  
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  4.0-1  

 
 :   ( selCpuClk == 001 MCU 1Mhz) 

 
MCU Ffig Fsel, 8MHz   

                           
BCR        CLKCFG , SELCLK2_B 

BCR        CLKCFG , SELCLK1_B 

BSR        CLKCFG , SELCLK0_B  //  Fsel  (FIRC/16=1MHz) 
                                                                    

BCR        CLKCFG , ATSW  //  ATSW=0 

BCR        CLKCFG, EXOSEN  //  SET EXOSEN=0 Fcpu Ffig 
 

BCR        CLKCFG , SELCLK2_B 

BSR        CLKCFG , SELCLK1_B 
BSR        CLKCFG , SELCLK0_B  //  Fsel  (FIRC/2=8MHz) 

  
BSR        CLKCFG , CLKSW  //  Fcpu Fsel=8Mhz ( Fcpu = 8Mhz) 

 

 :  ( selCpuClk == 3’b001 MCU 1Mhz) 
 

MCU Ffig Fsel, 32Kh 

 
BCR        CLKCFG , SELCLK2_B 

BCR        CLKCFG , SELCLK1_B 
BSR        CLKCFG , SELCLK0_B  //  Fsel  (FIRC/16=1MHz) 

                                                                   

BCR        CLKCFG , ATSW  //  ATSW=0 
BCR        CLKCFG, EXOSEN  //  SET EXOSEN=0 Fcpu Ffig 

 

BSR        CLKCFG , SELCLK2_B 
BCR        CLKCFG , SELCLK1_B 

BSR        CLKCFG , SELCLK0_B  //  Fsel  (FSIRC) 

  
BSR        CLKCFG , CLKSW  //  Fcpu FSIRC 32KHz( Fcpu = 32Khz) 
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5.1  
 
AT8PC712A  

 

(1)     
(2)     

(3)     

(4)     
 

[C-N2S]

[C-PD]

[C-G2N]

[C-S2N] [C-N2G]

[C-W2S]

[C-G2S]

[C-S2G]

[C-W2N]

[C-PD]

 
 

  5.1-1  
 
 

: 
 
[C-PD]  

 : 

Sleep           // Sleep  
NOP   //  

NOP   //  

 
[C-W2N]  

(1) INT0,INT1  

(2)  
 

  

 
[C-W2S]  

(1) IN0,INT1  
(2) LVR  

 
 

  
 [C-N2S]  

CPU FIRC/FOSC  FSIRC LVDIS=1 (Reg.12h.5)  
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: 

BSR  CLKCFG, SELCLK2_B  //  Fsel = FSIRC (SELCLK=3’b101) 
BCR  CLKCFG, SELCLK1_B 

BSR  CLKCFG, SELCLK0_B 

BSR  CLKCFG, CLKSW_B   //  CPU  
NOP 

 

BSR  PCON, LVDIS_B 
 
[C-S2N]  

CPU FSIRC FIRC/FOSC LVDIS=0 (Reg.12h.5)  
 

: 

BCR  PCON, LVDIS_B 
BCR  CLKCFG, CLKSW_B   // CPU  

 
[C-N2G]  

LVD36 LVD24 LVD20 IRC  

 

IRC: 
 

BSR  PCON,GRN_MD_B   // GRN_MD =1 

NOP 
NOP 

 

IRC: 
 

MOVIA  0b01100000                 // GREEN_MD LVDIS 1 
MOVAR  PCON 

NOP 

NOP 
 
[C-G2N]  

(1) PA,PB  
(2) LVR  

(3) WDT  

(4) Timer  
 
[C-S2G]  

 

GREEN_MD (Reg.12h.6)  
: 

BSR      PCON, GRN_MD_B 
NOP 

NOP 

                              
[C-G2S]  

(1) PA,PB  

(2) LVR  

(3) WDT  
(4) Timer  

   :   
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Module 

   
 

) 

FOSC 
 

(EXOSEN =1) 

 

 EXOSEN ) 

   

(EXOSEN = 0 or 1) 

 

(EXOSEN = 0 or 1 ) 

FIRC 
 

(IRCEN = 1) 

 

(by IRCEN) 

Disable  

(IRCEN = 0 or 1) 

 

(IRCEN = 0 or 1) 

FSIRC 
 

(SIRCEN = 1) 
 

(SIRCEN = 1) 
 

(SIRCEN = 1) 
 

(SIRCEN = 0) 

WDT 
 

(WDTE = 1,WDTSL=0) 

 

(WDTE = 1, WDTSL=0) 

 

(WDTE = 1, WDTSL=1) 

 

(WDTE = 0, WDTSL=0) 

 

 

 -- -- 

INT0,INT1  

Timer ,  
WDT , 

 

INT0,INT1  

 
 

Sleep  Non non non  

{Green,LVDIS} 

(In Reg-12h) 
00 01 10 or 11 xx 

MCU  

MCU  FOSC   or FIRC FSIRC  
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6 PWM   
6.0 PWM / (Buzzer)  
PWM0 16  
PWM1  

AT8PC712A PWM0/PWM1 PWM   6-1. 
 

PWM  =(PWM )

 
 

 6-1  PWM  
 
PWM (Period)              Period = (2

bitsTimer
) * (1/FPXTPS) 

PWM (Duty)                 = PxTMRLD   * (1/FPXTPS) 
 

                                    
   6-2  Buzzer  

 
Buzzer( ) = 2 * (PxTMRLD+1) 

 

(A) PWM (PWMXEN=1,PXTMEN=1, BZX=0) 

Period = (2
bitsTimer

) * (1/FPXTPS)  

 
    PxDT[2:0]  = 000 ( ) 

PxCKS[2:0] = 001 ( Fpxck = FIRC = 16MHz) 
PxTPS[2:0] = 001 ( PWM FPXTPS = Fpxck / 2)  

PxTMRLD = 0fh = 15 
 
PWM      = (28)*((1/(FIRC /2))= 256*(1/(16MHz/2))= 32us 

PWM  = 15*((1/(FIRC /2)) = 15*(1/(16MHz/2)) = 1.8765us 

 
(B) Timer (PWMXEN=0,PXTMEN=1, BZX=0): 

 =  PxTMRLD * (1/FPXTPS)  

 
   Fcpu  = 1MHz 

Px0DT[2:0]  = 101 ( 10 ) ,  

PxCKS[2:0] = 000 (Fpxck = Fcpu =1MHz)  

PxTPS[2:0] = 000 (FPXTPS = Fpxck/1 ) 
PxTMRLD= 3E8 h  

 
Timer  = 3E8h * (1/ FPXTPS) = 1000 * (1/1MHz) = 1000 * 1us = 1ms  
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(C) Buzzer : (PWMXEN=0,PXTMEN=1,BZX=1) 
 

 = 2 * (PxTMRLD+1) * (1/TPXTPS) 

 
:   Fcpu  = 1MHz 

PxDT[2:0]  = 101 ( 10 ) 

PxCKS[2:0] = 000 (Fpxck = Fcpu = 1MHz)  
PxTPS[2:0] = 000 (FPXTPS = Fpxck/1 ) 

PxTMRLD = 3E7h (11 1110 0011B(10Bit)) 

 
          Buzzer  = 2*(3E7h+1)*(1/TPXTPS)= 2*(1000)*(1/1MHz)=2000*1us =2ms(0.5KHz) 

 
 
 
 
 
 

 
                                                            6-3  PWM0/ Buzzer0/ PWM1/ Buzzer1  
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6.1 PWM0  

14H:PWM0CON (PWM0 ) 

 7 6 5 4 3:2 1~0 

 P0INTSL P0DT[2:0] P0CKS[1:0] P0OSEL[1:0] 

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

 0 0 0 0 0 0 0 0 

 
[7] P0INTSL 

PWM0  

1 = PWM0 (Duty)  
0 = PWM0 (Period)  

 
[6:4] P0DT[2:0] 

PWM0                   6-3 PWM0  

P0DT[ [2:0] 
PWM0  

PWM0  
 

000 1~256 256~1 8  

001 1~512 512~1 9  

010 1~1024 1024~1 10  

011 1~2048 2048~1 11  

100 1~4096 4096~1 12  

101 1~16384 16384~1 14  

110 1~32768 32768~1 15  

111 1~65536 65536~1 16  

 
[3:2] P0CKS[1:0] 

PWM0  

P0CKS[2:0] (Fp0ck) 

00 FCPU 

01 FIRC  (16Mhz) 

10 -- 

11 T0CK( ) 

 
[1:0] P0OSEL[1:0] 

PWM0 /  

P0OSE[2:0]  

00 PA[3] 

01 PA[0] 

10 PA[1] 

-- -- 

 
      6-4   PWM0 / BZ0  
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15H:PWM0CR (PWM0 ) 

 7 6 5 4 3 2 1 0 

 PWM0EN P0OUTS P0TPS[2:0] P0TMEN P0TMIE P0TMIF 

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

 0 0 0 0 0 0 0 0 

 
[7] PWM0EN 

PWM0  

1 = PWM  
           0 = Timer  

 
[6] P0OUTS 

PWM0  
1 = PWM0 (Duty)  

0 = PWM0 (Duty)  
 

[5:3] P0TPS[2:0] 

PWM0  

P0CKSL [2:0] PWM0  (FP0TPS) 

000 PWM0 Fp0ck 

001 PWM0 Fp0ck /2 

010 PWM0 Fp0ck /4 

011 PWM0 Fp0ck /8 

100 PWM0 Fp0ck /16 

101 PWM0 Fp0ck /32 

110 PWM0 Fp0ck /64 

111 PWM0 Fp0ck /128 

8-4  PWM0  

[2] : P0TMEN 
PWM0  

1 =  

0 =  
 

[1] : P0TMIE  

PWM0  
1 =  

0 =  
 

[0] : P0TMIF 

PWM0  
           1 = PWM0 ,  

           0 = PWM0  

 

16H:P0TMLB (PWM0 ) 

 7 6 5 4 3 2 1 0 
 P0TM[7:0] 

/  R R R R R R R R 
 0 0 0 0 0 0 0 0 

 
[7:0] : P0TM[7:0] 

PWM0  
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17H:P0TMRLDLB (PWM0 ) 

 7 6 5 4 3 2 1 0 

 P0TMRLD[7:0] 

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

 0 0 0 0 0 0 0 0 

 
[7:0] : P0TMRLD[7:0] 

PWM0 (Reload)  
 

18H:P0TMHB (PWM0 ) 

 7 6 5 4 3 2 1 0 

 P0TM [15:8] 

 R R R R R R R R 

 0 0 0 0 0 0 0 0 

   
[7:4] : P0TM[11:8] 

PWM0  
  

 

19H:P0TMRLDHB (PWM0 ) 

 7 6 5 4 3 2 1 0 

 P0TMRLD [15:8] 

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

 0 0 0 0 0 0 0 0 

   

[7:0] : P0TMRLD[15:8] 
PWM0 (Reload)  
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6.2 PWM1  

20H:PWM1CON (PWM1 ) 

 7 6 5 4 3 2 1 0 

 P1INTSL P1DT[2:0] P1CKS[1:0] P1OSEL[1:0] 

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

 0 0 0 0 0 0 0 0 

 
[7] : P0INTSL 

PWM1  
1 = PWM1 (Duty)  

0 = PWM1 (Period)  

 
[6:4] :P1DT[2:0] 

PWM1  

P1DT[ [1:0] 
PWM1  

PWM1  
 

000 1~256 256~1 8  

001 1~128 128~1 7  

010 1~64 64~1 6  

011 1~32 32~1 5  

100 -- -- -- 

101 -- -- -- 

110 -- -- -- 

111 -- -- -- 

 6-3 PWM1  

[3:2] : P1CKS[1:0] 
PWM1  

P1CKS[2:0]  (Fp1ck) 

00 FCPU 

01 FIRC(16Mhz) 

10 -- 

11 T0CK( ) 

 

[1:0] : P1OSEL[1:0] 

PWM1/ Buzzer1  

P1OSE [2:0]  

00 PB[3] 

01 PB[0] 

10 PB[1] 

11 PB[2] 

 
 6-4   PWM1/ BZ1  
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21H:PWM1CR (PWM1 ) 

 7 6 5 4 3 2 1 0 

 PWM1EN P1OUTS P1TPS[2:0] P1TMEN P1TMIE P1TMIF 

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

 0 0 0 0 0 0 0 0 

 
[7] : PWM1EN 

PWM1  
1 = PWM  

0 = Timer  

 
[6] : P0OUTS 

PWM1  

1 = PWM1 (Duty)  
0 = PWM1 (Duty)  

 

[5:3] : P1TPS[2:0] 
               PWM1  

P1CKSL [2:0] PWM1  (TP1TPS) 

000 PWM1 Fp1ck 

001 PWM1 Fp1ck /2 

010 PWM1 Fp1ck /4 

011 PWM1 Fp1ck /8 

100 PWM1 Fp1ck /16 

101 PWM1 Fp1ck /32 

110 PWM1 Fp1ck /64 

111 PWM1 Fp1ck /128 

 6-5  PWM0  

[2] : P1TMEN 

PWM1  
1 =  

0 =  
 

[1] : P1TMIE  

PWM1  
1 =  

0 =  

 
[0] : P1TMIF 

PWM1  

           1 = PWM1 ,  
           0 = PWM1  

 

22H:P1TM (PWM1 ) 

 7 6 5 4 3 2 1 0 

 P1TM[7:0] 

 R R R R R R R R 

 0 0 0 0 0 0 0 0 

 
[7:0] : P1TM[7:0] 

PWM1  
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23H:P1TMRLD (PWM1 ) 

 7 6 5 4 3 2 1 0 

 P1TMRLD[7:0] 

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

 0 0 0 0 0 0 0 0 

 
[7:0] P1TMRLD[7:0] 

PWM1 (Reload)8  

 
 

6.3 Buzzer  
 

24H:BZS (Buzzer ) 

 7 6 5 4 3 2 1 0 

 BZS1 BZS0 -- 

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

 0 0 0 0 0 0 0 0 

 
[7] BZS1 

Buzzer 1  
1:  buzzer1 PWM1 PWMEN1=1) 

0:  buzzer1  
 

[7] :  BZS0 

Buzzer 0  
1:  buzzer0 PWM0  ( PWMEN0=1) 

0:  buzzer0  
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6.4 PWM  
// PWMx (FpXck)  

//  Fcpu=4MHz ,Nx=0 
BCR  PWMxCON,PxCKS1_B  // Fpxck = FCPU = 4MHz = 4MHz 

BCR  PWMxCON,PxCKS0_B 

 
 // PWM  
                BSR  PWMxCR,PxTPS2_B   // FpxTPS = 4MHZ/32 = 125 Khz  ; 

                BCR  PWMxCR,PxTPS1_B 

                BSR  PWMxCR,PxTPS0_B 

  

 (A)  8 PWM      
// PWMx  00h~ffh)       
                BCR  PWMxCON,PxDT2_B   // PWMx = 8Bit= 0~255 

BCR  PWMxCON,PxDT1_B   // PWMx  = 256 * (1/FPXTPS) 

BCR  PWMxCON,PxDT0_B         
// PWMx  

MOVIA  0fh     // 7~0 00h~FFh  

MOVAR  PxTMRLDLB    //  = 0fh(15) x (1/FPXTPS) 
 

// PWMx 
                BSR  PWMxCR,PxTMIE_B            // PWMx  

                BSR  PWMxCR,PWMxEN_B   // PWMx  

                BSR  PWMxCR,PxTMEN_B   // PWMx  

          

(B)16 PWM 

// PWMx 16  0000h~ffffh)       
                BSR  PWMxCON,PxDT2_B   // PWMx = 16Bit= 0~65535 

BSR  PWMxCON,PxDT1_B   // PWMx  = 65536 * (1/FPXTPS) 

BSR  PWMxCON,PxDT0_B         
// PWMx  

MOVIA  00h     // 8  

MOVAR  PxTMRLDLB    //  
MOVIA  080h     // 8  

MOVAR  PxRDHB    //  = 0800h(2048) x (1/FPXTPS) 

 

// PWMx 
                BSR  PWMxCR,PxTMIE_B            // PWMx  

                BSR  PWMxCR,PWMxEN_B   // PWMx  

                BSR  PWMxCR,PxTMEN_B   // PWMx  

 
 
 
 
 
 
 
 
 
 
 
 
 
 



ATW-T
ech

ATW-T
ech

ATW-T
ech

                                  AT8PC712A 

 
       This datasheet contains new product information.  ATW Technology reserves the rights to modify the product specification without notice. 

No liability is assumed as a result of the use of this product. No rights under any patent accompany the sales of the product. 
P.40 

                                                                                                                                                     C06 12/6 2013 
AT8PC712A 

(C)8 PWM  16 PWM 
// PWMx 00h~ffh) 

BCR  PWMxCON,PxDT2_B   // PWMx = 8Bit = 0~255 
BCR  PWMxCON,PxDT1_B   // PWMx  = 256 * (1/FPXTPS) 

BCR  PWMxCON,PxDT0_B       

 
MOVIA  0fh     // 7~0    

MOVAR  PxTMRDLB    //  = 0fh(15) x (1/FPXTPS) 

             
// PWMx 
                BSR  PWMxCR,PxTMIE_B            // PWMx  

                BSR  PWMxCR,PWMxEN_B   // PWMx  

                BSR  PWMxCR,PxTMEN_B   // PWMx  

                  
// PWMx 16 (0000h~FFFFh) 

MOVIA  0fh     // [7~0]  

MOVAR  PxTMRLDLB    //    
MOVIA  00h     // [15~8]  

MOVAR  PxTMRLDHB    //  = 000fh(15) x (1/FPXTPS) 
 

BSR  PWMxCON,PxDT2_B   // PWMx =16 Bit = 0~65535 

BSR  PWMxCON,PxDT1_B 
BSR  PWMxCON,PxDT0_B   // PWMx  = 65536 * (1/FPXTPS)   

                  

 
 

(D) 12  PWM   
// PWM  =12  ( 1~4096) 

BSR  PWMxCON,PxDT2_B   // PWMx = 12Bit = 0~4095 
BCR  PWMxCON,PxDT1_B   // PWMx  = 4096 * (1/FPXTPS) 

BCR  PWMxCON,PxDT0_B       
 

//     

                MOVIA  007h     //  
                MOVAR  PxTMRLDLB    //  

                MOVIA  10h     //  

                MOVAR  PxTMRLDHB 
    

// PWM  
                BSR  PWMxCR,PxTMIE_B            // PWMx  

                BSR  PWMxCR,PWMxEN_B   // PWMx  

                BSR  PWMxCR,PxTMEN_B   // PWMx  

                               

//  

                MOVIA  02Ch     //  
                MOVAR  P0RDLB    //  

                MOVIA  10h     //  

                MOVAR  P0RDHB    // 1007h  102Ch 
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7+1 (ADC)    
ADC PB[0]~PB[3],PA[0],PA[1],PA[3]  ¼ VDD 

 
ADC 12  

 
7.1 ADC  

28H:ADCON_1 (ADC 1) 

 7 6 5 4 3 2 1 0 

 ADCEN ADCST CHSEL[2:0] -- ADCSR[1:0] 

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

 0 0 0 0 0 0 0 0 

 

[7] : ADCEN 
ADC  

1 = ADC  

0 = ADC  
 

[6] : ADCST 

1 = ADC , 0 
0 =  

 
[5:3] : CHSEL[2:0] 

ADC  

CHSEL[2:0]  

000 PB[0] (AIN0) 

001 PB[1] (AIN1) 

010 PB[2] (AIN2) 

011 PB[3] (AIN3) 

100 PA[1] (AIN4) 

101 PA[0] (AIN5) 

110   VDD/4  (AIN6) 

111 PA[3] (AIN7) 

 9-1 ADC  
 

[2]:  
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[1:0] : ADCSR[1:0] 

           ADC (Fadc  2Mhz) 
ADC FADC  

ADCSR[1:0] FADC 

00 FADCSEL / 8 

01 FADCSEL / 4 

10 FADCSEL / 2 

11 FADCSEL / 1  
 

29H:ADCON_2 (ADC 2) 

 7 6 5 4 3 2 1 0 

 ADCIE ADCIF SVREFH ADCNT SELH ADCTMS SELVER[1:0] 

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

 0 0 0 0 0 0 0 0 

 

[7] : ADCIE 

ADC  
1 =  

0 =  
 

[6] : ADCIF 

ADC  
1 = ADC ,  

0 = ADC  

 
[5] : SVREFH 

VREFH  
1 = (VREFH == PB[1 ]  PB[3] SELH [3] ) 

0 = (VREFH == 9-2). 

             
[4] : ADCNT 

ADC  

1 = ADC  
0 = ADC , ADCST  

 

[3] : SELH 
VREFH  

1 = VREFH PB[1]  
0 = VREFH PB[3]  

 

[2] : ADCTMS             
ADC  

1 =         

0 =     
 

[1:0] : SELVER[1:0] 
ADC VERFH  

SELVER[1:0] VREFH 

00 VDD 

01 4V 

10 3V 

11 2V 

9-2 ADC VERFH  
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30H:ADCHB (ADC ) 

 7 6 5 4 3 2 1 0 

 ADCB[11:4] 

 R R R R R R R R 

 0 0 0 0 0 0 0 0 

  
[7:0] : ADCB[11:4]   

 ADCEN=1 ADCB[11:0]  

 

31H:ADCLB (ADC ) 

 7 6 5 4 3 2 1 0 

 -- ADCB[3:0] 

 R R R R R R R R 

 0 0 0 0 0 0 0 0 

 
[3:0] : ADCB[3:0]  

 ADCEN=1 ADCB[11:0]  

 

29H:ADCON_3 (ADC 3) 

 7 6 5 4 3 2 1 0 

 INEN[7] -- INEN[5] INEN[4] INEN[3] INEN[2] INEN[1] INEN[0] 

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

 0 0 0 0 0 0 0 0 

              
[7] : INEN[7] 

PA[3]  (AIN7). 

1 = AIN7 Sleep ) 

0 =  
 

[6] :  
 

[5] : INEN[5] 

PA[0]  (AIN5). 
1 = AIN7 Sleep ) 

0 =  

 
[4] : INEN[4] 

PA[1]  (AIN4) 

1 = AIN7 Sleep ) 
0 =  

 
[3] : INEN[3] 

PB[3]  (AIN3) 

1 = AIN3 Sleep ) 
0 =  

 

[2] : INEN[3] 
PB[2]  (AIN2) 

1 = AIN2 Sleep ) 

0 =  
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[1] : INEN[2] 
PB[1]  (AIN1) 

1 = AIN1 Sleep ) 

0 =  
 

[0] : INEN[0] 

PB[0]  (AIN0). 
1 = AIN0 Sleep ) 

0 =  
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AT8PC712A (Low input offset)  

 : 
 

 
 

8.1 CMP  

35H:CMPCON1 ( 1) 

 7 6 5 4 3 2 1 0 

 CMPEN COP1 CMPIE1 CMPRIF1 CMPFIF1 CMPMD[2:0] 

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

 0 0 0 0 0 0 0 0 

 
[7] : CMPEN 

/  

1 =  
0 =  

 

[6] : COP1 
DACR1 . 

1 =   CP > CN 
0 =   CP < CN 

 

[5] : CMPIE 
DACR1         

1 =  

0 =  
 

[4] : CMPRIF1 

CMPRIF DACR1  
1 =  (CP>CN)  

0 =  
 

[3] : CMPFIF1 

CMPFIF DACR1  
1 = (CP<CN). 

0 =  
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[2:0]: CMPMD[2:0] 

  

CMPEN CMPMD[2:0] 
 

PA[0] PA[1] PB[2]  

0 XXX GPIO GPIO GPIO  

1 111 CP CN COP 

 
CP = PA[0] 

CN = PA[1] 

COP1 = PB[2] 

1 101 CP GPIO COP 

 

CP = PA[0] 

CN = DAC(VREF) 
COP1 = PB[2] 

 8-2) 

1 011 GPIO CN COP 

 
CP = DAC(VREF) 

CN = PA[1] 
COP1 = PB[2] 

 8-2) 

1 110 CP CN GPIO 
 

CP = PA[0] 

CN = PA[1] 

1 100 CP GPIO GPIO 

 
CP = PA[0] 

CN = DAC(VREF) 

 8-2) 

1 010 GPIO GPIO GPIO 

 

CP = DAC(VREF) 

CN = 1/4VDD 
 8-2) 

 8-1 

 
 

 

ADCEN TOGSEL  

0 0 
CMP DAC-1( DACR1)                                        

TMD-0 

0 1 
CMP DAC-1( DACR1) DAC-2( DACR2)   
TMD-1 

1 0 
ADC CMP DAC-1( DACR1)                         

TMD-2 

1 1 
ADC CMP  DAC-1( DACR1) DAC-2(DACR2)       

TMD-3 

 8-2  DACR  
 

 PS: 

DACR1 TMD-0 & TMD-2  
DACR2 DACR1 TMD-1 & TMD-3  

 

C712A Appliction  
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TMD-1   : 

 
 
TMD-2   : 

 
 

TMD-3   : 

 
 
 
 

36H:DACR1HB (DACR1 ) 

 7 6 5 4 3 2 1 0 

 DACR1[11:4] 

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

 0 0 0 0 0 0 0 0 

  

[7:0] : DACR1[11:4]      
DACR1   . 

 

37H:DACR1LB (DACR1 ) 

 7 6 5 4 3 2 1 0 

 -- -- -- -- DACR1[3:0] 

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

 0 0 0 0 0 0 0 0 

  
[3:0] : DACR1[3:0]      

DACR1   

 

38H:CMPCON2 ( 2) 

 7 6 5 4 3 2 1 0 

 CMPINT1 COP2 CMPIE2 CMPRIF2 CMPFIF2 CMPINT2 TOGSEL -- 

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

 0 0 0 0 0 0 0 0 

 
[7] : CMPINT1 

           1 =  CMPINT1  

           0 =  CMPINT1  
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[6] : COP2 

DACR2 . 
1 = CP > CN 

0 = CP < CN 

 
[5] : CMPIE2 

DACR2          

1 =  DACR2  
0 =  DACR2  

 
[4] : CMPRIF2 

CMPRIF2 DACR2  

1 =  (CP>CN)  
0 =  

 

[3] : CMPFIF2 
CMPFIF2 DACR2  

           1 = (CP<CN). 

0 =  
 

[2] : CMPINT2 
           1 =   CMPINT2  

           0 =   CMPINT2  

 
[1] : TOGSEL 

           ADC CMP .  8-2) 

 
[0]:  

 

39H:DACR2HB (DACR2 ) 

 7 6 5 4 3 2 1 0 

 DACR2[11:4] 

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

 0 0 0 0 0 0 0 0 

  

[7:0] : DACR2[11:4]      
DACR2  

 

3AH:DACR2LB (DACR2 ) 

 7 6 5 4 3 2 1 0 

 -- -- -- -- DACR2[3:0] 

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

 0 0 0 0 0 0 0 0 

 
[3:0] : DACR2[3:0]      

DACR2  
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8.2  
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AT8PC712A : 

(1) PTM0 / PTM1  
(2) TM0  

(3) INT0 INT1 INT2 INT3  

(4) ADC  
(5)  

  

AT8PC712A  0x000h, 0x003h. 
GIE(0Bh-Bit7)  

INTEN GIE
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9.1  

0B:INTEN ( ) 

 7 6 5 4 3 2 1 0 

 GIE -- -- INT3IE INT2IE INT1IE INT0IE TM0IE 

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

 0 0 0 0 0 0 0 0 

 
[7] : GIE 

 
1 =  

           0 =  

 
[6:5] :  

 

[4] : INT3IE 
INT3  

1 =  

0 =  
 

[3] : INT2IE 
INT2  

1 =  

0 =  
 

[2] : INT1IE 

INT1  
1 =  

0 =  
 

[1] : INT0IE 

INT0  
1 =  

0 =  

 
[0] : TM0IE 

Timer 0  

1 =  
0 =  

 

0CH:INTFLAG ( ) 

 7 6 5 4 3 2 1 0 

 -- -- -- INT3IF INT2IF INT1IF INT0IF TM0IF 

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

 0 0 0 0 0 0 0 0 

 
[7:5] :  

 

[4] :INT3IF 
INT3 ,  

1 = INT3 [PA[3]]. 

0 =  
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[3] :INT2IF 
           INT2 (INT2 ),  

1 = INT2 [PA[0]]. 

0 =  
[2] :INT1IF 

INT1 ,  

1 = INT1 SELINT1[2:0]. 
0 =  

 
[1] :INT0IF 

           INT0 (INT0 ),  

1 = INT0 [PA[2]]. 
0 =  

  

[0] :TM0IF 
           Timer0 ,  

1 = Timer0  

0 =  

0DH:INTCON ( ) 

 7 6 5 4 3 2 1 0 

 SELINT1[2] SELINT1[1] SELINT1[0] INT3CON INT2CON INT1CON INT0CON -- 

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

 0 0 0 0 0 0 0 0 

 
[7:5] : SELINT1[2:0] 

 INT1  

SELINT1[2:0]  

000 PA[1] 

001 PA[0] 

010 PA[3] 

011 PB[0] 

100 PB[1] 

101 PB[2] 

110 PB[3] 

 

[4] :INT3CON 

1 =  INT3  
0 =  INT3  

 
[3] :INT2CON 

           1 =  INT2  

           0 =  INT2  
 

[2] :INT1CON 

1 =  INT1  
0 =  INT1  

 

[1] :INT0CON 
           1 =  INT0  

           0 =  INT0  
 

 [0]  
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Status 
 

BCR R, bit  0  R<b> 1 - 

BSR R, bit 1 1  R<b> 1 - 

BTRSC R, bit ,  Skip if R<b> = 0 1/2 (1) - 

BTRSS R, bit ,  Skip if R<b> = 1 1/2 (1) - 

NOP   No operation 1 - 

CLRWDT   
00h  WDT, 
00h  WDT prescaler 

1 TO ,PD  

SLEEP   
00h  WDT, 
00h  WDT prescaler 

1 TO ,PD  

RETURN   Top of Stack  PC 2 - 

RETFIE  , GIE  
Top of Stack  PC, 

1  GIE 
2 - 

CLRA  ACC 00h  ACC 1 Z 

IOST R R-plane  ACC  R-plane register 1 - 

IOSTR     R R-plane  R-plane register  ACC   

CLRR R R 00h  R 1 Z 

MOVAR R ACC R ACC  R 1 - 

MOVR R, d  R  dest 1 Z 

DECR R, d  R - 1  dest 1 Z 

DECRSZ R, d ,  
R - 1  dest, 
Skip if result = 0 

1/2 (1) - 

INCR R, d  R + 1  dest 1 Z 

INCRSZ R, d ,  
R + 1  dest, 

Skip if result = 0 
1/2 (1) - 

ADDAR R, d ACC  R + ACC  dest 1 C, DC, Z 

SUBAR R, d ACC  R - ACC  dest 1 C, DC, Z 

ADCAR R, d  ACC Carry  R + ACC  + C  dest 1 C, DC, Z 

SBCAR R, d  ACC Carry  R + ACC   + C  dest 1 C, DC, Z 

ANDAR R, d ACC  ACC and R  dest 1 Z 

IORAR R, d ACC  ACC or R  dest 1 Z 

XORAR R, d ACC  R xor ACC  dest 1 Z 

COMR R, d  R  dest 1 Z 

RLR R, d  
R<7>  C, 
R<6:0>  dest<7:1>, 

C  dest<0> 

1 C 

RRR R, d  
C  dest<7>, 
R<7:1>  dest<6:0>, 

R<0>  C 

1 C 

SWAPR R, d  
R<3:0>  dest<7:4>, 

R<7:4>  dest<3:0> 
1 - 

MOVIA I ACC I  ACC 1 - 
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Status 

 

ADDIA I ACC ACC I + ACC  ACC 1 C, DC, Z 

SUBIA I ACC ACC I - ACC  ACC 1 C, DC, Z 

ANDIA I ACC ACC ACC and I  ACC 1 Z 

IORIA I ACC ACC ACC or I  ACC 1 Z 

XORIA I ACC ACC ACC xor I  ACC 1 Z 

RETIA I ACC  
I  ACC, 

Top of Stack  PC 
2 - 

CALL I  
PC + 1  Top of Stack, 

I  PC 
2 - 

GOTO I  I  PC 2 - 

 

 

1. (GOTO/CALL) RETURN / RETIA / RETFIE
 

 
2.  Bit  0~7  

R   (0x00h ~ 0x7Fh) 

I   
ACC   

d   

   =0 ( ACC) 
   =1 ( R) 

dest   

PC   
PCHBUF  

WDT   
GIE   

TO    

PD    

C   

DC   

Z   
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 - -40 85  

 - -40 150  

VSS 2.4 5.5 V 

 - - - mA 

VSS -0.3 VDD+0.3V V 

 
 
 
 
 

12  DC   
12.1  (  = 0 to 70 ) 
 

   
 

    
VDD  -- 2.4 5.0 5.5 V 

Idd1 

 
 = (ADC ) 

Vdd=5V,  GPIO  
IRC  , FCPU=16MHz 

 1.5  mA 

 

 = (Disable ADC) 

Vddc=3V, GPIO  

IRC  , FCPU=16MHz 
 1.5  mA 

 

 = (Disable ADC) 

Vdd=5V, GPIO  

IRC , FCPU=1MHz 
 0.5  mA 

 
 = (Disable ADC) 

Vddc=3V, GPIO  
IRC , FCPU=1MHz 

 0.5  mA 

Idd2 

 

 = (Disable ADC) 

Vdd=5V, GPIO  

SIRC , FCPU=32KHz 
 230  uA 

 
 = (Disable ADC) 

Vdd=3V, GPIO  
SIRC , FCPU=16KHz 

 215  uA 

Idd3 

 
 (watch Dog Enable) 

 = (Disable ADC) 

Vdd=5V, GPIO  
WDT = 32ms 

SIRC  ,FCPU=Disable 

 12  uA 

 
 (watch Dog Enable) 

Typical = (Disable ADC) 

Vdd=3V, GPIO  
WDT = 32ms 

SIRC  ,FCPU=disable 

 6  uA 

Idd4 

 
 = (Disable ADC) 

Vdd=5V, GPIO  
25  

 1  uA 

 

 = (Disable ADC) 

Vdd=3V, GPIO  

25  
 0.5  uA 

 
 = (Disable ADC) 

Vdd=5V, GPIO  
0~70  

    

 
 = (Disable ADC) 

Vdd=3V, GPIO  
0~70  
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VLVDT  

VDT36 ,   = 150 mV 3.6-    3.6 V 

VDT24 ,   = 150 mV 2.4-   2.4 V 

VDT30 ,   = 150 mV 3.0-   3.0 V 

VPOR  
0V VDD (VIH) (POR)  2.4  V 

VDD 0V (VIL) (PDR)  2  V 

FCPU MCU  
25 , VDD > 2.0V   8 MHz 

     MHz 

FIRC RC  

VDD=5V, 25 , FIRC16Mhz 
 =  16 * (2% ) 

16 -  16 16+  MHz 

VDD=2.2~5V, @25    

FIRC =  16Mhz 
 = 16 * (2.5 % ) 

16 -  16 16+  MHz 

FSIRC RC  
VDD=2.2~5V, @25   

 = 32 * (10 % ) 
32 -  32 32+  KHz 

TPOREXT  
SELPOR = 01 (16ms) VDD =5V 13  14 mS 

SELPOR = 01 (16ms) VDD =3V 23  27 mS 

VINREFH  

VINREFH  = 4V (Vdd=5V, 25 ) 

 = 4V * (2% ) 
4-  4 4+  V 

VINREFH  = 3V (Vdd=5V, 25 ) 

 = 3V * (2% ) 
3-  3 3+  V 

VINREFH  = 2V (Vdd=5V, 25 ) 
 = 2V * (2% ) 

2-  2 2+  V 

 
 

12.2 GPIO  
 

   
 

 
  

Vup1 GPIO  VDD=5V 90  110 K  

Vup2 GPIO  VDD=3V 90  110 K  

VOL  ( ) 
VDD=5V~3V, IOL=15mA  -  0.2 V 

VDD=3V~2.4V,IOL=15mA   0.25 V 

VOH  
VDD=5~3V,  IOH=15mA 

VDD=3V~2.4V,IOH=11mA 
VDD-0.4V  - V 

VIL  

VDD=5V( GPIO )  0.3*VDD  V 

VDD=4V( GPIO )  0.3*VDD  V 

VDD=2.2V( GPIO )  0.3*VDD  V 

VIH  

VDD=5V( GPIO )  0.7*VDD  V 

VDD=4V( GPIO )  0.7*VDD  V 

VDD=2.2V( GPIO )  0.7*VDD  V 

VIL2     V 

VOH_vpp VPP  VDD=5~2.4V, IOH=15mA VDD-0.7V    

VOL_vpp VPP  VDD=5~2.4V, IOL<2mA   0.7V  

VPH_vpp VPP  

VDD=5V (VPP  ) 3.5   V 

VDD=4V (VPP  ) 2.6   V 

VDD=2.4V (VPP  ) 1.4   V 
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12.3 ADC  
 

   
  

    
ADCSR ADC  -    32  KHz 

DNL  

 = 12  
VDD=5.0V, VREFH = 3.3V 

FADCSR=64K 

   LSB 

 = 10  
VDD=5.0V, VREFH = 3.3V 

FADCSR=64K 

   LSB 

INL  

 = 12  
VDD=5.0V, VREFH = 3.3V 

FADCSR=64K 

   LSB 

 = 10  
VDD=5.0V, VREFH = 3.3V 

FADCSR=64K 

   LSB 

GE  

 = 12  
VDD=5.0V, VREFH = 3.3V 

FADCSR=64K 

  -- LSB 

 = 10  
VDD=5.0V, VREFH = 3.3V 

FADCSR=64K 

  -- LSB 

ADCRL 
ADC  
Typical  =    bit 

VDD=5.0V, VREFH = 3.3V 
FADCSR=64K 

8 10 12  

ADCRL 
ADC  

Typical  =    bit 

VDD=5.0V,  

VREFH = 2V/3V/4V 
FADCSR=64K 

8 9 11  

       -   
 
 
 

12.4 CMP  
 

   
  

    
VIO (Offset)  VDD=5V~2.0V  +/-10  mV 

VICM  VDD=5V~2.0V 0  VDD V 
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13.1   10-PIN MSOP 

 


