
 

                
 

 
 
 
 
 
 
 

 
 

 

GB2719
12-bit ADC 8 RISC OTP MCU 

 

1 Rev 2.1



                            

1   

1.1 
GB2719 12-bit ADC 8 CMOS RISC MCU 2K 14 OTP  

1.2  

RRIISSCC  CCPPUU                

 8 MCU 

 2 4 OTP 

 64 SRAM  

 42  

 8 PC ,8 PUSH POP  

 ISP  

  

 16MHz 1%@5V 25 C 

  

 11 I/O ,1  

 2 PWM ,2  

 1 PWM 

 4 2  

 8  

 5 +3 12-bitADC 

 1.4V 2.0V 3.0V 4.0V VDD
 

  

 1.4V 2.0V 3.0V 4.0V

1%@5V,25 ºC 
 LVD 2.4V

3.6V  

 3  

  

 PWM IO 50mA@5V 

  

 POR  

 98ms  

 1.6V 2.0V 2.4V 3.6V  

 0 

8 8  

 / 2 

 12 12  

 / 3 

 12 12  

 32K WDT  

  

CCMMOOSS   

  

  2.4V~5.5V 

  

  -40~85 C 

  

 MCU  

  

0.8mA@fosc=16MHz,fcpu=4MHz,3V 

 6uA@32KHz,3V 

 1 A 

  

 SOP8  

 MSOP10 

 SOP14  
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1.3 PIN  

1

2

3

4 5

6

7

8

P1.5/INT1/PCL

P1.4/INT1/PDA

VDD

P5.0/BZ2/PWM2

P3.0/INT1/AIN0/VREF

P3.1/INT1/AIN1

VSS

P3.2/INT1/AIN2

GGBB22771199--SSOOPP88
  
  

P1.3/RST/INT1/VPP

 
PT3.0 PT5.0 PIN PT3.0 PT5.0

PT5.0 PT3.0  

  
GGBB22771199--MMSSOOPP1100

1

2

3

4

5 6

7

8

9

10

P1.5/INT1/PCL

P1.3/RST/INT1/VPP

P1.4/INT1/PDA

VDD

P5.1/BZ3/PWM3/PWM3H
P5.0/BZ2/PWM2/PWM3L
P3.0/INT1/AIN0/VREF &

P3.1/INT1/AIN1/PWM2

VSS

P3.3/AIN3

P3.2/INT1/AIN2

 
PT3.0 PT5.0 PIN PT3.0 PT5.0

PT5.0 PT3.0  

GGBB22771199--SSOOPP1144

1

2

3

4

5

6

7 8

9

10

11

12

13

14

P1.5/INT1/PCL

P1.3/RST/INT1/VPP

P1.4/INT1/PDA

VDD

P5.1/BZ3/PWM3/PWM3H

P5.0/BZ2/PWM2/PWM3L

P1.1/INT1/T3 P1.0/INT0/T2

P3.0/INT1/AIN0/VREF

P3.1/INT1/AIN1/PWM2

VSS

P3.3/AIN3

P3.4/AIN4

P3.2/INT1/AIN2

 
 1  
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//

  

GGBB22771199

SSOOPP88  

  

GGBB22771199

MMSSOOPP1100  

  

GGBB22771199

SSOOPP1144  

  

  

VDD P 1 1 1  
P1.5/INT1/PCL I/O 2 2 2 IO 1

 
P1.4/INT1/PDA I/O 3 3 3 IO 1

 

P1.3/RST /INT1/VPP I 4 4 4 1
 

P5.1/BZ3/PWM3/PWM3H I/O - 5 5 IO PWM3 ; 
PWM3H  

P5.0/BZ2/PWM2/PWM3L I/O 5 6 6 IO PWM2 ; 
PWM3L  

P1.1/INT1/T3 I/O - - 7 IO 1
/ 3

  
P1.0/INT0/T2 I/O - - 8 IO 0

/ 2   
P3.0/ 

INT1/AIN0/VREF 

I/O 5 6 9 IO 1
ADC 0 ADC  

P3.1/ 

INT1/AIN1/PWM2 

I/O 6 7 10 IO 1
ADC 1;PWM2  

P3.2/ INT1/AIN2 I/O 7 8 11 IO 1
ADC 2  

P3.3/AIN3 I/O - 9 12 IO ADC 3  
P3.4/AIN4 I/O - - 13 IO ADC 4  
VSS P 8 10 14  
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2  

2.1 CPU  

Program
Counter

OTP
Program Memory

2K*14bits

Stack Register
8 Level

Address 
Mux

Instruction
Register

SRAM
Data memory

64 bytes

D
at

a 
B

us
 (8

 b
its

)

Data 
MuxFSR

ALU

Instruction
Decoder

Control information

Work
Register

Status
Register

Program Bus
(11 bits)

Program Data
(14 bits)

 
1 GB2719 CPU  

CPU 7 2  
 

 

5



 

 2 MCU  

  
  CPU CPU

 CPU
10bits  1  

 

 
 

16bits    
GB2719  14bits  3   

8bits  CPU
 

     
8bits  CPU  ALU  

           ALU  
 

 
 8 1 1 8

 
  
  CPU  ALU PD

TO DC C  Z  
  GB2719 FSR 

 FSR  IND
 

 GB2719  2K 14  OTP
 14bits  2K  

 14bits  
 GB2719  64 bytes  SRAM 

7bits  8bits  

 

OPCODE
11bits

6



                            

2.1.1  

1  
GB2719 2K*14bit OTP

reset 000H 004H
 

Program Counter

Stack Level1

Reset Vector

Interrupt Vector

0x000

0x004

0x7FF

Stack Level2

Stack Level3

Stack Level4

Stack Level5

Stack Level6

Stack Level7

Stack Level8

 
2  
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2
 

00H 07H
08H 3FH IO

RAM
  

 3  

   
 00H 07H 
 08H 3FH  

 40H 7FH 
 

IND0 FSR0
(IND0) MCU FSR0

(IND0) MCU FSR0
 

Data Memory

97H

40H

FSR0 00H

40H

7FH

97H

IND0

 
3  
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2.1.2  

ALU

Z DC C

TO PD 1 0  

 
0044hh   

 R-0 R-0 U-0 R-0 R-0 R/W-0 R/W-0 R/W-0 

STATUS LVD36 LVD24  PD TO DC C Z 

 Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 
 
Bit 7   LVD36 3.6V LVD LVD_SEL 2 b01 10  

1 3.6V  

0 3.6V  

Bit 6   LVD24 2.4V LVD LVD_SEL 2 b01  

1 2.4V  

0 2.4V  

Bit 4   PD 0 sleep  

  1 SLEEP  

  0 CLRWDT  

Bit 3   TO 0  

  1  

  0 CLRWDT SLEEP  

Bit 2   DC /  

 

  1 4  

  0 4  

Bit 1   C    /  

   

  1 MSB  

  0 MSB  

Bit 0   Z  

  1 0 

  0 0 

 
 

Property  
R =     W =     U =  
-n =  1  =  0 =  X =  
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2.1.3 SFR 

SFR  
CPU

 
I/O  

 4  

  Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 
 

00h IND0 FSR0  xxxxxxxx 
02h FSR0 0 00000000 
04h STATUS LVD36 LVD24  PD TO DC C Z xxu00000 
05h WORK  00000000 
06h INTF  TM2IF  TM0IF SRADIF  E1IF E0IF u0u00u00 
07h INTE GIE TM2IE  TM0IE SRADIE  E1IE E0IE 00u00u00 
0Ah EADRH      PAR[9:8] uuuuuu00 
0Bh EADRL PAR[7:0] 00000000 
0Ch EDATH  EDATH[5:0] uu000000 
0Dh WDTCON WDTEN     WTS[2:0] 0uuuu000 
0Eh WDTIN WDTIN[7:0] 11111111 
0Fh TM0CON T0EN T0RATE[2:0]  T0RSTB T0SEL[1:0] 0000u100 
10h TM0IN TM0IN[7:0] 11111111 
11h TM0CNT TM0CNT[7:0] 00000000 
16h MCK   CST_WDT     uu1uuuuu 
17h TM2CON T2EN T2RATE[2:0] T2CKS T2RSTB T2OUT PWM2OUT 00000100 
18h TM2IN TM2IN[7:0] 11111111 
19h TM2CNT TM2CNT[7:0] 00000000 
1ah TM2R TM2R[7:0] 00000000 
1bh TM3CON T3EN T3RATE[2:0] T3CKS T3RSTB T3OUT PWM3OUT 00000100 
1ch TM3IN TM3IN[7:0] 11111111 
1dh TM3CNT TM3CNT[7:0] 00000000 
1eh TM3R TM3R[7:0] 00000000 
1fh TM3INH  TM3INH[11:8] uuuu0000 
20h PT1   PT1[5:3]  PT1[1:0] uuxxxuxx 
21h PT1EN   PT1EN[5:3]  PT1EN[1:0] uu000u00 
22h PT1PU   PT1PU[5:3]  PT1PU[1:0] uu000u00 
23h PT1CON PT11OD PT1W[3:0] E1M E0M[1:0] 00000000 
24h TM2INH     TM2IN[11:8] uuuu0000 
25h TM2CNTH     TM2CNT[11:8] uuuu0000 
26h TM2RH     TM2R[11:8] uuuu0000 
27h TM3CNTH     TM3CNT[11:8] uuuu0000 
28h PT3    PT3[4:0] uuuxxxxx 
29h PT3EN    PT3EN[4:0] uuu00000 
2ah PT3PU    PT3PU[4:0] uuu00000 
2bh PT3CON    PT3CON[4:0] uuu00000 
2ch TM3RH     TM3R[11:8] uuuu0000 
2dh TM3CON2 DT3CK[1:0] DT3CNT[2:0] DT3_EN P3H_OEN P3L_OEN 00000000 
2eh METCH1 P3HINV P3LINV PT1W[6:4] PWM2PO RST20_SEL  00000000 

2fh METCH2 VTHSEL REF_SEL[2:0] PWMIS T3RATE[3
] T2RATE[3]  00000000 

30h PT5  PT5[1:0] uuuuuuxx 
31h PT5EN  PT5EN[1:0] uuuuuu00 
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32h PT5PU  PT5PU[1:0] uuuuuu00 
33h PT5CON       PT51OD PT50OD uuuuuu00 
3ch INTF2    TM3IF     uuu0uuuu 
3dh INTE2    TM3IE     uuu0uuuu 
34h SRADCON0   SRADACKS[1:0]   SRADCKS[1:0] uu00uu00 
35h SRADCON1 SRADEN SRADS OFTEN CALIF ENOV OFFEX VREFS[1:0] 00000000 
36h SRADCON2 CHS[3:0]     0000uuuu 
37h SRADL SRAD[7:0] 00000000 
38h SRADH     SRAD[11:8] uuuu0000 
39h SROFTL SROFT[7:0] 00000000 
3ah SROFTH     SROFT[11:8] uuuu0000 

 
 

0 

 

Property  
R =     W =     U =  
-n =  1  =  0 =  X =  
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2.2  

2.2.1  

16MHz RC IHRC 32KHz WDT
WDT RC IHRC Fosc Fcpu CPU  

Fcpu=Fosc/N N=4 8 16 
Fcpu=Fosc/N N=4 8 16 

2.2.2  

MCK
MCK/4~MCK/16

CLKDIV[1:0]

CPUCLK
16MHz

 
4 GB2719   

 5  

  
WDT 32KHz WDT  
MCK  
CPUCLK MCK CPU 4/8/16/32

 
Fosc  
Fcpu CPUCLK  
 

2.2.3  

 6 GB2719  

  Bit7 Bits6 Bit5 Bits4 Bit3 Bits2 Bit1 Bit0 
 

16H MCK   CST_WDT      uu1uuuuu 
  

 7 MCK  

   

5 CST_WDT 
WDT  

1 WDT  
0 WDT  

MCK bcf bsf  
 

2.2.4 RC  

RC 16MHz RC  
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2.2.5 wdt

wdt 32kHz CST_WDT wdt
WDT 0  
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2.3  

GB2719  
1   
2  RST  
3  RST Sleep  
4  WDT  
5  WDT Sleep  
6  LVR  
 

WDT TO PD
PC 000H

TO PD  

 8  

 TO PD 
 0 0 

RST  0 0 

RST Sleep  0 0 

WDT  1  
WDT Sleep  1  

 0 0 
 
 

 

POR

RST

WDT Reset

To CPU

LVR(2.0v)

LVR(2.4v)

LVR(3.6v)

98ms

 
5  
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RC 

RC 

VPOR

VLVR

tWVS

VDD

Internal 
reset

 
6  

    
VPOR 1.8V 2.0V 2.2V 
VLVR(RST20_SEL=0) 1.8V 2.0V 2.2V 
VLVR(RST20_SEL=1) 1.2V 1.6V 1.9V 
tWVS 

( VDD=5V T=25  
78.4ms 98ms 117.6ms 

VPOR  
VLVR  
tWVS     

2.3.1  

5.2
0.07V/mS 4MHz  

2.3.2  

 

2.3.3  

METCH1 2eh  
 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 

METCH1     RST20_SEL  
 Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 
Bit1     RST20_SEL: LVD_SEL[1:0] 2 b00 2 b01  

0 2.0V  
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1 1.6V
 

 

 
7  

2.0V
2.4V 3.6V  

LVR  
5.2 4MHz

2.4V/3.6V  
 

1) LVR  
2)  
3)  
4) IC  

2.3.4  

RESET_PIN 3.10
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2.4  

GB2719 6 1 004H SFR
INTE INTF 4 GIE

0  
 

PC PC 004H GIE 0
RETFIE GIE 1  

 
sleep halt  

GIE

E0IF

E0IE

E1IF

E1IE

ADIE

ADIF

TM0IF

TM0IE

Interrup to CPU

TM3IF

TM3IE

TM2IF

TM2IE

 
8  
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2.4.1

 
INTE 07h  

 R/W-0 R/W-0 U-0 R/W-0 R/W-0 U-0 R/W-0 R/W-0 
INTE GIE TM2IE  TM0IE SRADIE  E1IE E0IE 
 Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 
Bit 7 GIE  
  1 =  
  0 =  
Bit 6 TM2IE 12-Bit / 2  
  1 = / 2  
  0 = / 2  
Bit 4 TM0IE 8-Bit 0  
  1 = 0  
  0 = 0  
Bit 3 SRADIE AD  
  1 = AD  
  0 = AD  
Bit 1  E1IE 1  
  1 = 1 
  0 = 1 
Bit 0  E0IE 0  
  1 = 0 
  0 = 0 
 
INTE2 3dh  

 U-0 U-0 U-0 R/W-0 U-0 U-0 U-0 U-0 
INTE2    TM3IE     
 Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 
 
Bit 4 TM3IE 12-Bit / 3  
  1 = / 3  
  0 = / 3  
 

Property  
R =     W =     U =  
-n =  1  =  0 =  X =  
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2.4.2  

1 0 1
1  

 
INTF 06h  

 U-0 R/W-0 U-0 R/W -0 R/W -0 U-0 R/W -0 R/W -0 
INTF  TM2IF  TM0IF SRADIF  E1IF E0IF 
 Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 
Bit 6 TM2IF 12-Bit / 2  
  1 = 0 
  0 =  
Bit 4 TM0IF 8-Bit 0  
  1 = 0 
  0 =  
Bit 3 SRADIF AD  
  1 = AD 0 
  0 = AD  
Bit 1  E1IF 1  
  1 = 1 0 
  0 = 1  
Bit 0  E0IF 0  
  1 = 0 0 
  0 = 0  
 
INTF2 3ch  

 U-0 U-0 U-0 R/W -0 U-0 U-0 U-0 U-0 
INTF2    TM3IF     
 Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 
 
Bit 4 TM3IF 12-Bit / 3  
  1 = 0 
  0 =  
 
 

Property  
R =     W =     U =  
-n =  1  =  0 =  X =  
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2.4.3 0 

PT1.0 0 PT1CON E0M[1:0] INTE
E0IE 0 INTF E0IF 1 0

sleep halt PT1.0 E0IF 1  
 

PT1CON 23h  
 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 

PT1CON      E1M E0M[1:0] 
 Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 
Bit 2 E1M  1  
              1 = 1  

0 = 1  
Bit 1-0 E0M[1:0]  0  
 11 = 0  
 10 = 0  
 01 = 0  
 00 = 0  
 
2.4.4 1 

        PT1.1 PT1.3 PT1.4 PT1.5 PT3.0 PT3.1 1
PT1CON E1M INTE E1IE 0 INTF

E1IF 1 0 PT 1
E1IF 1  

 
PT1CON 23h  

 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 
PT1CON  PT1W[3:0]   
 Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 
Bit 6      PT1W[3]:PT1.5 1  
              0 = PT1.5 1 

1 =  PT1.5 1 
Bit 5      PT1W[2]:PT1.4 1  
              0 = PT1.4 1 

1 =  PT1.4 1 
Bit 4      PT1W[1]:PT1.3 1  
              0 = PT1.3 1 

1 =  PT1.3 1 
Bit 3      PT1W[0]:PT1.1 1  
              0 = PT1.1 1 

1 =  PT1.1 1 
 
METCH1 2eh  

 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 
METCH1   PT1W[6:4]   
 Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 
Bit5     PT1W[6]:PT3.2 1  
              0 =  PT3.2 1 

1 =  PT3.2 1 
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Bit4     PT1W[5]:PT3.1 1
              0 =  PT3.1 1 

1 =  PT3.1 1 
Bit3     PT1W[4]:PT3.0 1  
              0 =  PT3.0 1 

1 =  PT3.0 1 
 

 

Property  
R =     W =     U =  
-n =  1  =  0 =  X =  
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2.4.5 AD  

INTE SRADIE ADC INTF SRADIF
0 ADC  SRADIF 1  

2.4.6 0  

INTE TM0IE 0 INTF TM0IF
0 0  TM0IF 1  

2.4.7 / 2  

INTE TM2IE / 2 INTF TM2IF
0 / 2  TM2IF 1  

2.4.8 / 3  

INTE2 TM3IE / 3 INTF2 TM3IF
0 / 3  TM3IF 1  

2.4.9 PUSH POP  

GB2719 8 PUSH POP 004h
WORK STATUS ( C DC Z) PUSH POP

PUSH
POP WORK STATUS(C DC Z)  

 

 

org 004H 

goto int_server 

  

int_server: 

       push 

 btfsc intf,e0if   ; 0  

 goto ex0_int 

 btfsc intf,e1if   ; 1  

 goto ex1_int 

 btfsc intf,tm0if  ; 0  

 goto tm0_int 

 btfsc intf,tm2if  ; / 2  

 goto tm2_int 

btfsc intf,tm3if  ; / 3  

 goto tm3_int 

  

ex0_int: 

bcf intf, e1if    ; e1if 

 

pop 

retfie 

 

 ÿ
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2.5 0 

MUX

CPUCLK 8 Bits Counter

TM0CLK CLK

T0EN
EN OUT

TM0IN[7:0]

CKT0~CKT0/128

T0SEL[1:0]

T0RATE[2:0]

32KHz WDTCLK

MCK CKT0

 

9 0  

0 CPUCLK 0 TM0CLK  
8 bits 0 8 bits 000H

 TM0IN TM0IN 0
 004H  

 9 0  

 
  Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 

 
06H INTF    TM0IF     u0u00u00 
07H INTE GIE   TM0IE     00u00u00 
0FH TM0CON T0EN T0RATE[2:0]  T0RSTB T0SEL[1:0] 0000u100 
10H TM0IN TM0IN[7:0] 11111111 
11H TM0CNT TM0CNT[7:0] 00000000 

 

 10 TM0CON  

   

7 T0EN 
0  

1 0 
0 0 

6:4 T0RATE[2:0] 

0  
T0RATE [2:0] TM0CLK 
000 CKT0 
001 CKT0/2 
010 CKT0/4 
011 CKT0/8 
100 CKT0/16 
101 CKT0/32 
110 CKT0/64 
111 CKT0/128 

 

2 T0RSTB 0  
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1 0  
0 0  

0 0 T0RSTB 1 

1:0 T0SEL[1:0] 

 
T0SEL[1:0] 0  
00 CPUCLK 
01 MCK 
1x 32K WDT  

WDT  
 

 

 11 TM0IN  

   
7 0 TM0IN[7:0] 0 1~255  

 

 12 TM0CNT  

   
7 0 TM0CNT[7:0] 0  

  
1)  TM0CLK 0   
2) TM0IN 0 1~255  
3) TM0IE  GIE 0   
4) T0RSTB 0   
5) TM0EN 0  8 bits   
6)  004H  

0  
0 = TM0IN+1 /TM0CLK. 
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2.6 I/O PORT 
 13 I/O  

  Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 
 

20h PT1   PT1[5:3]  PT1[1:0] uuxxxuxx 
21h PT1EN   PT1EN[5:3]  PT1EN[1:0] uu000u00 
22h PT1PU   PT1PU[5:3]  PT1PU[1:0] uu000u00 
23h PT1CON PT11OD PT1W[3:0] E1M E0M[1:0] 00000000 
28h PT3    PT3[4:0] uuuxxxxx 
29h PT3EN    PT3EN[4:0] uuu00000 
2ah PT3PU    PT3PU[4:0] uuu00000 
2bh PT3CON    PT3CON[4:0] uuu00000 
30h PT5  PT5[1:0] uuuuuuxx 
31h PT5EN  PT5EN[1:0] uuuuuu00 
32h PT5PU  PT5PU[1:0] uuuuuu00 
33h PT5CON  PT51OD PT50OD uuuuuu00 
 

I/O GPIO GPIO
GB2719 GPIO

GPIO I/O  

2.6.1 PT1  

PT1 20h  
 U-0 U-0 R/W-X R/W-X R/W-0 U-0 R/W-0 R/W-0 

PT1   PT1[5:3]  PT1[1:0] 
 Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 
 
Bit 5-0 PT1[5:0] GPIO1  
 PT1[5] = GPIO1 bit 5  

PT1[4] = GPIO1 bit 4  
PT1[3] = GPIO1 bit 3  

 PT1[1] = GPIO1 bit 1  
PT1[0] = GPIO1 bit 0  
 

PT1EN 21h  
 U-0 U-0 R/W-0 R/W-0 R-0 U-0 R/W-0 R/W-0 

PT1EN   PT1EN[5:3]  PT1EN[1:0] 
 Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 
 
Bit 5-0 PT1EN[5:0] GPIO1 /  
 PT1EN[5] = GPIO1 bit 5 I/O 0 = 1 =  
 PT1EN[4] = GPIO1 bit 4 I/O 0 = 1 =  

PT1EN[3] = GPIO1 bit 3 I/O 0 =  
 PT1EN[1] = GPIO1 bit 1 I/O 0 = 1 =  
 PT1EN[0] = GPIO1 bit 0 I/O 0 = 1 =  

 

Property  
R =              W =     U =  
-n =  1  =  0 =   X =  
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PT1PU 22h
 U-0 U-0 R/W-0 R/W-0 R/W-0 U-0 R/W-0 R/W-0 

PT1PU   PT1PU[5:3]  PT1PU[1:0] 
 Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 
 
Bit 5-0 PT1PU[5:0] GPIO1  
 PT1PU[5] = GPIO1 bit 5 0 = 1 =  
 PT1PU[4] = GPIO1 bit 4 0 = 1 =  

PT1PU[3] = GPIO1 bit 3 0 = 1 =  
 PT1PU[1] = GPIO1 bit 1 0 = 1 =  
 PT1PU[0] = GPIO1 bit 0 0 = 1 =  
  
PT1CON 23h  

 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 
PT1CON PT11OD PT1W[3:0] E1M E0M[1:0] 
 Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 
 
Bit 7 PT11OD PT1.1  
  0 =  PT1.1  

1 = PT1.1  
Bit 6      PT1W[3]:PT1.5 1  
              0 = PT1.5 1 

1 =  PT1.5 1 
Bit 5      PT1W[2]:PT1.4 1  
              0 = PT1.4 1 

1 =  PT1.4 1 
Bit 4      PT1W[1]:PT1.3 1  
              0 = PT1.3 1 

1 =  PT1.3 1 
Bit 3      PT1W[0]:PT1.1 1  
              0 = PT1.1 1 

1 =  PT1.1 1 
Bit 2 E1M  1  
              1 = 1  

0 = 1  
Bit 1-0 E0M[1:0]  0  
 11 = 0  
 10 = 0  
 01 = 0  
 00 = 0  
 

  
 

Property  
R =              W =     U =  
-n =  1  =  0 =   X =  
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2.6.2 PT3  

PT3 28h  
 U-0 U-0 U-0 R/W-X R/W-X R/W-X R/W-X R/W-X 

PT3    PT3[4:0] 
 Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 
 
Bit 4-0 PT3[4:0] GPIO3  
 PT3[4] = GPIO3 bit 4  

PT3[3] = GPIO3 bit 3  
 PT3[2] = GPIO3 bit 2  

PT3[1] = GPIO3 bit 1  
 PT3[0] = GPIO3 bit 0  
 
PT3EN 29h  

 U-0 U-0 U-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 
PT3EN    PT3EN[4:0] 
 Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 
 
Bit 4-0 PT3EN[4:0] GPIO 3 /  
 PT3EN[4] = GPIO3 bit 4 I/O 0 = 1 =  

PT3EN[3] = GPIO3 bit 3 I/O 0 = 1 =  
 PT3EN[2] = GPIO3 bit 2 I/O 0 = 1 =  
 PT3EN[1] = GPIO3 bit 1 I/O 0 = 1 =  
 PT3EN[0] = GPIO3 bit 0 I/O 0 = 1 =  
 
PT3PU 2ah  

 U-0 U-0 U-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 
PT3PU    PT3PU[4:0] 
 Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 
 
Bit 4-0 PT3PU[4:0] GPIO3  
 PT3PU[4] = GPIO3 bit 4 0 = 1 =  

PT3PU[3] = GPIO3 bit 3 0 = 1 =  
 PT3PU[2] = GPIO3 bit 2 0 = 1 =  
 PT3PU[1] = GPIO3 bit 1 0 = 1 =  
 PT3PU[0] = GPIO3 bit 0 0 = 1 =  
 

Property  
R =              W =     U =  
-n =  1  =  0 =   X =  
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PT3CON 2bh
 U-0 U-0 U-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 

PT3CON    PT3CON[4:0] 
 Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 
 
Bit 4-0 PT3CON[4:0] GPIO3 /  
              PT3CON[4] = GPIO3bit 4 I/O 0 = 1 =  
              PT3CON[3] = GPIO3bit 3 I/O 0 = 1 =  
              PT3CON[2] = GPIO3bit 2 I/O 0 = 1 =  
              PT3CON[1] = GPIO3bit 1 I/O 0 = 1 =  
              PT3CON[0] = GPIO3bit 0 I/O 0 = 1 =  
 

2.6.3 PT5  

PT5 30h  
 U-0 U-0 U-0 U-0 U-0 U-0 R/W-X R/W-X 

PT5       PT5[1:0] 
 Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 
 
Bit 1-0 PT5[1:0] GPIO5  

PT5[1] = GPIO5 bit 1  
 PT5[0] = GPIO5 bit 0  
 
PT5EN 31h  

 U-0 U-0 U-0 U-0 U-0 U-0 R/W-0 R/W-0 
PT5EN       PT5EN[1:0] 
 Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 
 
Bit 1-0 PT5EN[1:0] GPIO5 /  
 PT5EN[1] = GPIO5 bit 1 I/O 0 = 1 =  
 PT5EN[0] = GPIO5 bit 0 I/O 0 = 1 =  
 
PT5PU 32h  

 U-0 U-0 U-0 U-0 U-0 U-0 R/W-0 R/W-0 
PT5PU       PT5PU[1:0] 
 Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 
 
Bit 1-0 PT5PU[1:0] GPIO5  
 PT5PU[1] = GPIO5 bit 1 0 = 1 =  
 PT5PU[0] = GPIO5 bit 0 0 = 1 =  
 

Property  
R =              W =     U =  
-n =  1  =  0 =   X =  
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PT5CON 33h
 U-0 U-0 U-0 U-0 U-0 U-0 R/W-0 R/W-0 

PT5CON       PT51OD PT50OD 
 Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 
 
Bit 1-0 PT5CON[1:0] GPIO5  
 PT5CON[1] = GPIO5 bit 1 0 = 1 =  
 PT5CON[0] = GPIO5 bit 0 0 = 1 =  
 

Property  
R =              W =     U =  
-n =  1  =  0 =   X =  
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3  

3.1 Halt Sleep  

GB2719 GB2719  CPU GB2719
 

 
 

CPU Interrupt 
Return NOP  
 

 
CPU CPU

Interrupt Return NOP
1uA  

CPU IO
VDD VSS  

 

 
sleep 2.4V 3.6V 2.0V

sleep  
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Halt

 
 
 
Sleep : 
 

 

movlw 01h 

movwf pt1up   ; pt1 bit0(pt1[0])  
movlw feh 

movwf pt1en   ;pt1 bit0(pt1[0]) (pt1.3 ) 

clrf pt1      ; pt1[4:1]  

clrf pt3up    ; pt3  

clrf pt3en    ;pt3  
clrf pt3con   ;pt3  
clrf pt3      ; pt3  
clrf pt5up    ; pt5  

clrf pt5en    ;pt5  
clrf pt5      ; pt5  
clrf intf     ;  

movlw 81h 

movwf inte    ; 0 

halt          ;  

nop           ; CPU  

 

 

movlw 01h 

movwf pt1up   ; pt1 bit0(pt1[0])  
movlw feh 

movwf pt1en   ;pt1 bit0(pt1[0]) (pt1.3 ) 

clrf pt1      ; pt1[4:1]  

clrf pt3up    ; pt3  

clrf pt3en    ;pt3  
clrf pt3con   ;pt3  
clrf pt3      ; pt3  
clrf pt5up    ; pt5  

clrf pt5en    ;pt5  
clrf pt5      ; pt5  
clrf intf     ;  

movlw 81h 

movwf inte    ; 0 

sleep         ;  

nop           ; CPU  
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3.2 (WDT) 

Watch Dog 
Timer 

Ocsillator
8Bits Counter MUX 8Bits Counter

Compare
WDTIN

WDTS

WDTOUT

WDT_RST

WDTENWDTOEN

 
10   

WDT  WDT WDT 
 CPU  WDT CPU  WDT
 WDT WDT  

 
CST_WDT 0 32KHz

8 bits  1 WDTEN 8 bits  1 8 bits  1
 WDTA[7:0]  WDTS[2:0]

8 bits  2 8 bits  2 WDTIN
 WDTOUT  CPU  TO  CLRWDT  WDT  

 14  

  Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 
 

04H STATUS     TO    xxu00000 
0DH WDTCON WDTEN     WDTS[2:0] 0uuuu000 
0Eh WDTIN WDT_IN[7:0] 11111111 

 
  

1   WDTS[3:0]  WDT   
2  WDTIN  
2  WDTEN  WDT  
3  CST_WDT 0 WDT  
4   CLRWDT  WDT  
 
 
WDT  

            1]0:7[*
32

2 ])0:2[8(

WDTIN
k

WDTS

 

WDTS[2:0] 0~7 WDTIN[7:0] 0~255  
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WDTS[2:0]  WDTIN==FFH  
000 WDTA [0] 2048ms 
001 WDTA [1] 1024ms 
010 WDTA [2] 512ms 
011 WDTA [3] 256ms 
100 WDTA [4] 128ms 
101 WDTA [5] 64ms 
110 WDTA [6] 32ms 
111 WDTA [7] 16ms 
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3.3 / 2 

12 Bits 
Counter

Compare

MUX
PT1.0

CPUCLK~CPUCLK/128
MCK~MCK/128

CPUCLK

T2RATE[3:0]

T2EN
T2CKS

MUXTM2IN[11:0]

TM2R[11:0]

DIV2

PT5.0

PT5.0 IO

TM2CLK

BZ

PWM

PWM2OUT

T2OUT

MCK
PT1.0

MCK

 

11 / 2  

/ 2  TM2CLK / 2 12 bits
00h  TM2IN TM2IN

BZ  
 

 
1  12  
2   
3   
4  PWM2  

3.3.1  

 

 15   

  Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 
 

06h INTF  TM2IF       u0u00u00 
07h INTE GIE TM2IE       00u00u00 
17h TM2CON T2EN T2RATE[2:0] T2CKS T2RSTB T2OUT PWM2OUT 00000100 
18h TM2IN TM2IN[7:0] 11111111 
19h TM2CNT TM2CNT[7:0] 00000000 
1ah TM2R TM2R[7:0] 00000000 
24h TM2INH     TM2IN[11:8] uuuu0000 
25h TM2CNTH     TM2CNT[11:8] uuuu0000 
26h TM2RH     TM2R[11:8] uuuu0000 
2eh METCH1      PWM2PO   00000000 
2fh METCH2   T2RATE[3]  00000000 
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16 TM2CON

   

7 T2EN 
/ 2  

1 2 
0 2 

6:4 T2RATE[2:0] 

/ 2  
T2RATE [3:0] TM2CLK 
0000 CPUCLK  
0001 CPUCLK /2 
0010 CPUCLK /4 
0011 CPUCLK /8 
0100 CPUCLK /16 
0101 CPUCLK /32 
0110 CPUCLK /64 
0111 CPUCLK /128 
1000 MCK  
1001 MCK /2 
1010 MCK /4 
1011 MCK /8 
1100 MCK /16 
1101 MCK /32 
1110 MCK /64 
1111 MCK /128 

 
T2RATE[3] METCH2  

3 T2CKS 
/ 2  

1 PT1.0  
0 CPUCLK MCK  

2 T2RSTB 

/ 2  
1 / 2  
0 / 2  

0 2 T2RSTB 1 

1 T2OUT 
PT5.0  

T2OUT PWM2OUT PT5.0 PT5.0
 

0 0 IO  
0 1 PWM2  
1 0  
1 1 PWM2  

 

0 PWM2OUT 

 

 17 TM2IN  

   
7 0 TM2IN[7:0] / 8  

 

 18 TM2INH  

   
3 0 TM2INH[11:8] / 4  
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19 TM2CNT

   
7 0 TM2CNT[7:0] / 2 8  

 

 20 TM2CNTH  

   
3 0 TM2CNTH[11:8] / 2 4  

 

 21 TM2R  

   
7 0 TM2R[7:0] / 2 PWM 8  

 

 

 22 TM2RH  

   
3 0 TM2RH[11:8] / 2 PWM  4  

 
 

 23 METCH2  

   
1 T2RATE[3] 2         0 CPUCLK ,    1 MCK 

 

 24 METCH1  

   

2 PWM2PO 
PWM2  
0 PT5.0 PWM2  
1 PT3.1 PWM2  

 
/   
1)  TM2CLK   
2) TM2IN  
3) TM2IE  GIE   
4) T2RSTB  
5) T2EN  12 bits   
6) BZ  004H  

 
2  

2 = TM2IN+1 /TM2CLK.  TM2IN 0  
 

3.3.2  

  
1) PT5.0  
2)  TM2CLK   
3) TM2IN  
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4) T2RSTB
5) T2EN  12 bits   
6) BZ  

 
 

= TM2IN+1 *2/TM2CLK.   TM2IN 0  
 

3.3.3 PWM 

PWM  
       2 PWM     

 PWM  PT5EN[0] PT3EN[1] P3L_OEN PWM2OUT T2OUT PWM2PO 
0 0 X X X X PT5.0 PT3.1  
1 0 1 X X X PT5.0 PWM

PT3.1  
1 0 0 1 X 0 PT5.0 2 PWM

PT3.1  
1 0 0 1 1 1 PT5.0 2

PT3.1  
1 1 0 1 1 1 PT5.0 2

PT3.1 2 PWM
 

1 1 0 0 1 X PT5.0 2
PT3.1  

1 1 0 0 0 X PT5.0 PT3.1
 

 
  

1) PT5.0  
2)  TM2CLK / 2   
3) TM2IN PWM2  
4) TM2R PWM2  
5) PWM2OUT PT5.0 T2EN 1    
6) PWM PT5.0  

 
TM2IN+1 TM2R TM2IN=0x0F TM2R=0x03 PWM2  

0 1 2 3 15 0 1 2 3 15 0 1

TM2CLK

T2EN

PWM2OUT

... ...
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3.4 / 3 

12 Bits 
Counter

Compare

MUX
PT1.1

CPUCLK~CPUCLK/128
MCK~MCK/128

CPUCLK

T3RATE[3:0]

T3EN
T3CKS

MUXTM3IN[11:0]

TM3R[11:0]

DIV2

PT5.1

PT5.1 IO

TM3CLK

BZ

PWM

PWM3OUT

T3OUT

MCK
PT1.1

MCK

 

12 / 3  

/ 3  TM3CLK / 3 12 bits
00h  TM3IN TM3IN

BZ  
 

 
1  12  
2   
3   
4  PWM  

3.4.1  

 

 25   

  Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 
 

3ch INTF2    TM3IF     uuu0uuuu 
3dh INTE2    TM3IE     uuu0uuuu 
1bh TM3CON T3EN T3RATE[2:0] T3CKS T3RSTB T3OUT PWM3OUT00000100 
1ch TM3IN TM3IN[7:0] 11111111 
1dh TM3CNT TM3CNT[7:0] 00000000 
1eh TM3R TM3R[7:0] 00000000 
1fh TM3INH     TM3IN[11:8] uuuu0000 
27h TM3CNTH     TM3CNT[11:8] uuuu0000 
2ch TM3RH     TM3R[11:8] uuuu0000 
2fh METCH2  T3RATE[3]   00000000 
2dh TM3CON2 DT3CK[1:0] DT3CNT[2:0] DT3_EN P3H_OEN P3L_OEN 00000000 
2eh METCH1 P3HINV P3LINV       00000000 
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26 TM3CON

   

7 T3EN 
/ 3  

1 3 
0 3 

6:4 T3RATE[2:0] 

/ 3  
T3RATE [3:0] TM3CLK 
0000 CPUCLK  
0001 CPUCLK /2 
0010 CPUCLK /4 
0011 CPUCLK /8 
0100 CPUCLK /16 
0101 CPUCLK /32 
0110 CPUCLK /64 
0111 CPUCLK /128 
1000 MCK  
1001 MCK /2 
1010 MCK /4 
1011 MCK /8 
1100 MCK /16 
1101 MCK /32 
1110 MCK /64 
1111 MCK /128 

 
T3RATE[3] METCH2  

3 T3CKS 
/ 3  

1 PT1.1  
0 CPUCLK MCK  

2 T3RSTB 

/ 3  
1 / 3  
0 / 3  

0 3 T3RSBT 1 

1 T3OUT 
PT5.1  

T3OUT PWM3OUT PT5.1 PT5.1
 

0 0 IO  
0 1 PWM3  
1 0  
1 1 PWM3  

 

0 PWM3OUT 

 

 27 TM3IN  

   
7 0 TM3IN[7:0] / 8  

 

 28 TM3INH  

   
3 0 TM3INH[11:8] / 4  
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 29 TM3CNT  

   
7 0 TM3CNT[7:0] / 3 8  

 

 30 TM3CNTH  

   
3 0 TM3CNTH[11:8] / 3 4  

 

 31 TM3R  

   
7 0 TM3R[7:0] / 3 PWM 8  

 

 32 TM3RH  

   
3 0 TM3RH[11:8] / 3 PWM 4  

 
 

 33 METCH2  

   
2 T3RATE[3] 3         0 CPUCLK ,    1 MCK 

 

 34 TM3CON2  

   

7:6 DT3CK[1:0] 

3  
DT3CK[1:0] DT3_CLK 
00 MCK 
01 MCK/2 
10 MCK/4 
11 MCK/8 

 

5:3 DT3CNT[2:0]  
=DT3CNT[2:0]*DT3_CLK 

2 DT3_EN 
3  

0 3 
1 3 

1 P3H_OEN 
PWM3H  

0 PWM3H  
1 PWM3H PT5.1  

0 P3L_OEN 
PWM3L  

0 PWM3L  
1 PWM3L PT5.0  

 

 35 METCH1  
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7 P3HINV 
PWM3H  

0 PWM3H  
1 PWM3H  

6 P3LINV 
PWM3L  

0 PWM3L  
1 PWM3L  

 
/   
1)  TM3CLK   
2) TM3IN  
3) TM3IE  GIE   
4) T3RSTB  
5) T3EN  12bits   
6) BZ  004H  

 
3  

3 = TM3IN+1 /TM3CLK.  TM3IN 0  
 

3.4.2  

  
1) PT5.1  
2)  TM3CLK   
3) TM3IN  
4) T3RSTB  
5) T3EN 12 bits   
6) BZ  
 

 
= TM3IN+1 *2/TM3CLK.  TM3IN 0  

 

3.4.3 PWM 

PWM  
       3 PWM  PWM               

 PWM  PT5EN[1:0] P3H_OEN P3L_OEN PWM3OUT T3OUT 
00 X X X X PT5.0 PT5.1  
11 1 1 X X PT5.0 PT5.1 PWM  
11 1 0 X X PT5.1 PWM3H PT5.0 3

PWM  
11 0 1 1 X PT5.1 3 PWM PT5.0

 PWM3L 
11 0 0 1 X PT5.1 3 PWM PT5.0

3 PWM  
11 0 0 0 1 PT5.1 3 PT5.0

3 PWM  
11 0 0 0 0 PT5.1 PT5.0 3

PWM  
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1) PT5.1  
2)  TM3CLK / 3   
3) TM3IN PWM3  
4) TM3R PWM3  
5) PWM3OUT PT5.1 T3EN 1    
6) PWM3 PT5.1  

 
TM3IN+1 TM3R TM3IN=0x0F TM3R=0x03 PWM3  

0 1 2 3 15 0 1 2 3 15 0 1

TM3CLK

T3EN

PWM3OUT

... ...

 
 

3.4.4 PWM  

GB2719 3 PWM PMOS 
NMOS PWM 

PMOS NMOS 
TM 3CON2 DT3CK[1:0] DT3CNT[2:0]

PWM3_PO PWM  

PWM3OUT

MCK

DT3CK[1:0]

A

DT3CNT[2:0]

B

C D

E

DT_CLK

PWM3H

PWM3L

DT3_EN

 
13  PWM  

 
PWM  

 

TM3CON2 
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A

B

PWM3OUT

C

E

D

 
 
PWM PWM  

A

B

PWM3OUT

C

D

E
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3.5 ADC  

GB2719 5 AIN0~AIN4 3 (AIN5
1/8VDD AIN6 AIN7 GND) 12 AD

(AIN0~AIN7) SRADEN 1 ADC SRADS 1
AD SRADS 0 SRADL SRADH

offex=0 AINP PT3.1
offex=1 AINP 5 3  
 

ADC

AIN0/P3.0

AIN1/P3.1

AIN2/P3.2

AIN3/P3.3

AIN4/P3.4

AIN5( 1/
8 VDD)

12-bit

AIN6(
)

AIN7( )

 
14 ADC  

3.5.1  

 36 ADC  

  Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 
 

06h INTF     ADIF    u0u00u00 
07h INTE GIE    ADIE    00u00u00 
21h METCH1        OFT_ADJ 00000000 
34h SRADCON0   SRADACKS[1:0]   SRADCKS[1:0] uu00uu00 
35h SRADCON1 SRADEN SRADS OFTEN CALIF ENOV OFFEX VREFS[1:0] 00000000 
36h SRADCON2 CHS[3:0]     0000uu00 
37h SRADL SRAD[7:0] 00000000 
38h SRADH     SRAD[11:8] uuuu0000 
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39h SROFTL SROFT[7:0] 00000000 
3Ah SROFTH     SROFT[11:8] uuuu0000 

 

 37 SRADCON0  

   

5 4 SRADACKS[1:0] 

ADC  
SRADACKS[1:0] ADC  
00 16 ADC  
01 8 ADC  
10 4 ADC  
11 2 ADC  

 

1 0 SRADCKS[1:0] 

ADC  
SRADCKS[1:0] ADC  
00 CPUCLK 
01 CPUCLK/2 
10 CPUCLK/4 
11 CPUCLK/8 

 

 

 38 SRADCON1  

   

7 SRADEN 
ADC  
1  
0  

6 SRADS 

ADC /  
1  
0  

ADC 0 

5 OFTEN 
 

1 SROFT  
0 SRAD  

4 CALIF 
(OFTEN 0 ) 

1 AD SROFT  
0 AD SROFT  

3 ENOV 
(CALIF 1 ) 

1  
0 000h fffh 

2 OFFEX 
OFFSET  
1  
0  

1:0 VREFS[1:0] 

ADC    
40uS AD   

VREFS[1:0] AD  
00 VDD 
01 PT3.0  
10  
11 PT3.0 PT3.0
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 39 METCH2  

   

6 4 REF_SEL [2:0] 

VREFS[1:0] 2 b10 2 b11 REF_SEL [2:0]
VREFS[1:0] 2 b10 2 b11

 
 

REF_SEL [2:0]  
0XX 1.4V 
100 1.4V 
101 2.0V 
110 3.0V 
111 4.0V 

 

,ADC VDD 0~0.75VDD  
 

 40 SRADCON2  

   

7 CHS[3] 
ADC 1  0  

 ADC PT3.1 
  

 

6 4 CHS[2:0] 

ADC  
CHS[2:0]  
000 AIN0  
001 AIN1  
010 AIN2  
011 AIN3  
100 AIN4  
101 AIN5 1/8VDD 
110 AIN6  
111 AIN7  
  

 

CHS[3]=1 1.4V/2V/3V offex=0
AINP PT3.1 offex=1 AINP

5 3  
CHS[3]=0 ADC VCM offex 1 0

AINP ADC AINP 5 3  

 41 SRADL  

   
7 0 SRAD[7:0] ADC 8  

 

 42 SRADH  

   
3 0 SRAD[11:8] ADC 4  
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43 SROFTL

   
7 0 SROFT[7:0] 8  

 

 44 SROFTH  

   
3 0 SROFT[11:8] 4  

 

 45 METCH1  

   

0 OFT_ADJ 

SAR_ADC  
0 SAR_ADC  
1 SAR_ADC  

PT3.1
SAR_ADC  

 
 

 46 SRAD  

 SRAD[11:0] 
11 10 9 8 7 6 5 4 3 2 1 0 

0/4096*VREF 0 0 0 0 0 0 0 0 0 0 0 0 
1/4096*VREF 0 0 0 0 0 0 0 0 0 0 0 1 

             
             

4094/4096*VREF 1 1 1 1 1 1 1 1 1 1 1 0 
4095/4096*VREF 1 1 1 1 1 1 1 1 1 1 1 1 
 

3.5.2  

 47 (1) 

CLKDIV
 

(2)
 

CALIF SRADCKS SRADACKS AD
(3)
 

4M
 

0 

01 
00 1/ ( (16MHz / 4) / 2)  0 + 16) = 14us 

01 1/ ( (16MHz / 4) / 2)  0 + 8) = 10us 

10 
00 1/ ( (16MHz / 4) / 4)  0 + 16) = 28us 

01 1/ ( (16MHz / 4) / 4)  0 + 8) = 20us 

10 1/ ( (16MHz / 4) / 4)  0 + 4) = 16us 

11 

00 1/ ( (16MHz / 4) / 8)  0 + 16) = 56us 

01 1/ ( (16MHz / 4) / 8)  0 + 8) = 40us 

10 1/ ( (16MHz / 4) / 8)  0 + 4) = 32us 

11 1/ ( (16MHz / 4) / 8)  0 + 2) = 28us 

1 
01 

00 1/ ( (16MHz / 4) / 2)   = 14.5us 

01 1/ ( (16MHz / 4) / 2)   = 10.5us 

10 00 1/ ( (16MHz / 4) / 4)   = 29us 

12 AD = 1/ADC  12+CALIF+ADC  
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01 1/ ( (16MHz / 4) / 4)   = 21us 

10 1/ ( (16MHz / 4) / 4)   = 17us 

11 

00 1/ ( (16MHz / 4) / 8)   = 58us 

01 1/ ( (16MHz / 4) / 8)  + 8) = 42us 

10 1/ ( (16MHz / 4) / 8)   = 34us 

11 1/ ( (16MHz / 4) / 8)   = 30us 

2M
 

0 

01 
00 1/ ( (16MHz / 8) / 2)  0 + 16) = 28us 

01 1/ ( (16MHz / 8) / 2)  0 + 8) = 20us 

10 1/ ( (16MHz / 8) / 2)  0 + 4) = 16us 

10 

00 1/ ( (16MHz / 8) / 4)  0 + 16) = 56us 

01 1/ ( (16MHz / 8) / 4)  0 + 8) = 40us 

10 1/ ( (16MHz / 8) / 4)  0 + 4) = 32us 

11 1/ ( (16MHz / 8) / 4)  0 + 2) = 24us 

11 

00 1/ ( (16MHz / 8) / 8)  0 + 16) = 112us 

01 1/ ( (16MHz / 8) / 8)  0 + 8) = 80us 

10 1/ ( (16MHz / 8) / 8)  0 + 4) = 64us 

11 1/ ( (16MHz / 8) / 8)  0 + 2) = 48us 

1 

01 
00 1/ ( (16MHz / 8) / 2)   = 29us 

01 1/ ( (16MHz / 8) / 2)   = 21us 

10 1/ ( (16MHz / 8) / 2)   = 17us 

10 

00 1/ ( (16MHz / 8) / 4)   = 58us 

01 1/ ( (16MHz / 8) / 4)   = 42us 

10 1/ ( (16MHz / 8) / 4)   = 34us 

11 1/ ( (16MHz / 8) / 4)   = 30us 

11 

00 1/ ( (16MHz / 8) / 8)   = 116us 

01 1/ ( (16MHz / 8) / 8)   = 84us 

10 1/ ( (16MHz / 8) / 8)   = 68us 

11 1/ ( (16MHz / 8) / 8)   = 60us 

1M
 

0 

01 

00 1/ ( (16MHz / 16) / 2)  0 + 16) = 56us 

01 1/ ( (16MHz / 16) / 2)  0 + 8) = 40us 

10 1/ ( (16MHz / 16) / 2)  0 + 4) = 32us 

11 1/ ( (16MHz / 16) / 2)  0 + 2) = 28us 

10 

00 1/ ( (16MHz / 16) / 4)  0 + 16) = 112us 

01 1/ ( (16MHz / 16) / 4)  0 + 8) = 80us 

10 1/ ( (16MHz / 16) / 4)  0 + 4) = 64us 

11 1/ ( (16MHz / 16) / 4)  0 + 2) = 48us 

11 

00 1/ ( (16MHz / 16) / 8)  0 + 16) = 224us 

01 1/ ( (16MHz / 16) / 8)  0 + 8) = 160us 

10 1/ ( (16MHz / 16) / 8)  0 + 4) = 128us 

11 1/ ( (16MHz / 16) / 8)  0 + 2) = 96us 

1 

01 

00 1/ ( (16MHz / 16) / 2)   = 58us 

01 1/ ( (16MHz / 16) / 2)   = 42us 

10 1/ ( (16MHz / 16) / 2)   = 34us 

11 1/ ( (16MHz / 16) / 2)   = 15us 

10 

00 1/ ( (16MHz / 16) / 4)   = 116us 

01 1/ ( (16MHz / 16) / 4)   = 84us 

10 1/ ( (16MHz / 16) / 4)  12 + 1 + 4) = 68us 

11 1/ ( (16MHz / 16) / 4)   = 60us 
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11 

00 1/ ( (16MHz / 16) / 8)   = 232us 

01 1/ ( (16MHz / 16) / 8)   = 168us 

10 1/ ( (16MHz / 16) / 8)   = 136us 

11 1/ ( (16MHz / 16) / 8)   = 120us 

500K

 

0 

01 

00 1/ ( (16MHz / 32) / 2)  0 + 16) = 112us 

01 1/ ( (16MHz / 32) / 2)  0 + 8) = 80us 

10 1/ ( (16MHz / 32) / 2)  0 + 4) = 64us 

11 1/ ( (16MHz / 32) / 2)  0 + 2) = 56us 

10 

00 1/ ( (16MHz / 32) / 4)  0 + 16) = 224us 

01 1/ ( (16MHz / 32) / 4)  0 + 8) = 160us 

10 1/ ( (16MHz / 32) / 4)  0 + 4) = 128us 

11 1/ ( (16MHz / 32) / 4)  0 + 2) = 96us 

11 

00 1/ ( (16MHz / 32) / 8)   (12 + 0 + 16) = 448us 

01 1/ ( (16MHz / 32) / 8)  0 + 8) = 320us 

10 1/ ( (16MHz / 32) / 8)  0 + 4) = 256us 

11 1/ ( (16MHz / 32) / 8)  0 + 2) = 192us 

1 

01 

00 1/ ( (16MHz / 32) / 2)   = 116us 

01 1/ ( (16MHz / 32) / 2)   = 84us 

10 1/ ( (16MHz / 32) / 2)   = 68us 

11 1/ ( (16MHz / 32) / 2)   = 60us 

10 

00 1/ ( (16MHz / 32) / 4)   = 232us 

01 1/ ( (16MHz / 32) / 4)   = 168us 

10 1/ ( (16MHz / 32) / 4)   = 136us 

11 1/ ( (16MHz / 32) / 4)   = 120us 

11 

00 1/ ( (16MHz / 32) / 8)   = 464us 

01 1/ ( (16MHz / 32) / 8)   = 336us 

10 1/ ( (16MHz / 32) / 8)   + 1 + 4) = 272us 

11 1/ ( (16MHz / 32) / 8)   = 240us 
 
(1) fosc=16MHz 
(2)  
(3) AD fosc  

3.5.3 AD  

AD  
 

AD SRADCON1 OFFEX AD OFFEX
0 AD OFFEX 1 AD
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3.5.4  

ADC 1/2 AD
 

 
 

1  ADC chs[3:0] OFTEN 1 CALIF
0 ENOV 0 SRADEN 1 ADC SRADS 1
SROFT  

AD SROFT  
2  ADC chs[3:0] OFTEN 0 CALIF

1 ENOV 1 SRADEN 1 ADC SRADS 1  
3  AD SRAD[11] 0 1

SRAD[11:0]  
 

0 1 0 1  

 

clrf sradcon1     ;VDD ,often=0,calif=0;enov=0,offex=0,vrefs=00 

movlw 20h 

movwf sradcon2    ;chs[3:0]=0010 2 
bsf sradcon1,7    ; ADC  

call delay_40us 

 

bsf sradcon1,6    ;srads=1,  

btfsc sradcon1,6  ;  
goto $-1 

movlw sradl 

movwf adtmp1_l 

movlw sradh 

movwf adtmph_l 

        

bsf sradcon1,2    ;offex=1 

bsf sradcon1,6    ;srads=1,  

btfsc sradcon1,6  ;  
goto $-1 

movlw sradl 

movwf adtmp1_2 

movlw sradh 

movwf adtmph_2 

aver adtmph_1,adtmpl_1,adtmph_2,adtmpl_2 ; AD  

;adtmph_1,adtmpl_1 
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1V 1 1 1V 5V VDD
1V AD 0x333  

 
 
 

 

clrf sradcon1     ;VDD ,often=0,calif=0;enov=0,offex=0,vrefs=00 

movlw 10h 

movwf sradcon2    ;chs[3:0]=0001 1  
bsf sradcon1,4    ;calif=1 

bsf sradcon1,3    ;enov=1 

movlw 03h 

movwf srofth 

movlw 33h 

movwf sroftl      ;sroft 333h 1V  

bsf sradcon1,7    ; ADC  

call delay_40us 

bsf sradcon1,6    ;srads=1,  

btfsc sradcon1,6  ;  
goto $-1 

btfsc sradh,3 

goto le_cmp       ;  

goto gt_cmp       ;  

 

 

clrf sradcon1     ;VDD ,often=0,calif=0;enov=0,offex=0,vrefs=00 

bsf sradcon1,5    ;often=1, sroft  

movlw 00h 

movwf sradcon2    ;chs[3:0]=0000 0  
bsf sradcon1,7    ; ADC  

call delay_40us 

bsf sradcon1,6    ;srads=1,  

btfsc sradcon1,6  ;  
goto $-1 

        

movlw 10h 

movwf sradcon2    ;chs[3:0]=0001 1  
bcf sradcon1,5    ;often=0 

bsf sradcon1,4    ;calif=1 

bsf sradcon1,3    ;enov=1 

bsf sradcon1,6    ;srads=1,  

btfsc sradcon1,6  ;  
goto $-1 

btfsc sradh,3 

goto le_cmp       ;  

goto gt_cmp       ;  
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3.5.5 VDD

VDD
VDD  

 

 
 

3V VDD 5 1/8VDD AD 8 VDD
AD VDD  

 

 

clrf sradcon1     ;often=0,calif=0;enov=0,offex=0,vrefs=00 

bsf sradcon1,0    ;vrefs=01, 3V 

movlw 50h 

movwf sradcon2    ;chs[3:0]=0101 5 ,1/8VDD 
bsf sradcon1,7    ; ADC  

call delay_40us 

bsf sradcon1,6    ;srads=1,  

btfsc sradcon1,6  ;  
goto $-1 

movlw sradl 

movwf adtmp1 

movlw sradh 

movwf adtmph 

bcf status,c 

rlf adtmp1 

rlf adtmph        ;AD 2 

rlf adtmp1 

rlf adtmph        ;AD 4 

rlf adtmp1 

rlf adtmph        ;AD 8, adtmph bit3 bit4  
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3.6  

MOVP
000H~7FFH 

 

 48 E2PROM  

  Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 
 

05h WORK  00000000 
0Ah EADRH  EDAR [9:8] uuuuuu00 
0Bh EADRL EDAR [7:0] 00000000 
0Ch EDATH  EDATH[5:0] uu000000 
 
EADRH/EADRL  
EDATH/WORK  

14 bits EDATH  
 

MOVP OTP
EDATH/WORK 3  

 
 
 

movlw 04H   

movwf EADRH  ;  

movlw 00H 

movwf EADRL  ;  

movp         ;  

nop 
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3.7  
 

 49 METCH2  

  Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 
 

2Fh METCH2 VTHSEL        00000000 

 50 METCH2  

   

7 VTHSEL 

 
VTHSEL  
0 

      
VIH1  0.85VDD   V 

 0.8VDD   V 
VIL1    0.2VDD V 

   0.2VDD V 
 

1 
      

VIH2  0.5VDD   V 
 0.5VDD   V 

VIL2    0.1VDD V 
   0.1VDD V 
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3.8  

3 IO PT1.4 PT5.0 PT5.1 PT5.0 PT5.1
IOH/IOL 18mA/18mA@5V IOH/IOL 18mA/50mA@5V PT5.0 PT5.1 METCH2

PWMIS PT1.4 IOH/IOL
1.1mA/18mA@5V 2.3mA/18mA@5V METCH2 P14_CUR  

 51 METCH2  

  Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 
 

2Fh METCH2     PWMIS   P14_CUR 00000000 

 52 METCH2  

   

3 PWMIS 
PT5.0 PT5.1  
0 PT5.0 PT5.1 IOH/IOL 18mA/18mA 
1  PT5.0 PT5.1 IOH/IOL 18mA/50mA 

0 P14_CUR 

PT1.4 1
0 PT1.4 P14_CUR 0  

0 PT1.4 IOH/IOL 2.3mA/18mA@5V 10mA 
1 PT1.4 IOH/IOL 1.1mA/18mA@5V 
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3.9  

 

VDD

VSS
PDA
PCL

Application PCB

To application circuit

Isolation circuit

VPP

 
 

15  

 53  

   
VPP   
VDD   
VSS   
PDA /  PT1[4]  
PCL  PT1[5]  
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3.10  

1 OPTIION 
  

ICK_SEL 
 

 
16MHz 

 

PD_OP 

 
PT3.4 PT5.1 10K PT1.0 1K PT1.3 400K

PT1.1 PT1.5 5mA 
IO  

 

CUR_OP 

 
PT1.1 PT1.4 PT1.5 (IOH) 1.5mA PT1.4

METCH2 P14_CUR P14_CUR 0 PT1.4
3mA, P14_CUR 1 PT1.4 1.5mA  

IO  
 

CLKDIV 

 
 
=4  
=8  
=16  

 

LVD_SEL 

LVD  
 

VDD 2.0V(RST20_SEL=0)
1.6V(RST20_SEL=1) LVD  
VDD 2.0V(RST20_SEL=0)
1.6V(RST20_SEL=1) LVD  
STATUS LVD24 2.4V  
STATUS LVD36 3.6V  
VDD 2.4V LVD  
STATUS LVD36 3.6V  
VDD 3.6V LVD  

 
RST20_SEL METCH1 bit1  

RESET_PIN 
 

PT1.3  
PT1.3  

SECURITY 
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4 MCU  

 54  MCU  

    
ADDLW k +k 1 C,DC,Z 
ADDPCW [PC] [PC]+1+[W] 2 ~ 
ADDWF f,d [Destination] [f]+[W] 1 C,DC,Z 
ADDWFC f,d [Destination] [f]+[W]+C 1 C,DC,Z 
ANDLW k  AND k 1 Z 
ANDWF f,d [Destination]  [W] AND [f] 1 Z 
BCF f,b [f<b>] 0 1 ~ 
BSF f,b [f<b>] 1 1 ~ 
BTFSC f,b Jump if[f<b>]=0 1/2 ~ 
BTFSS f,b Jump if[f<b>]=1 1/2 ~ 
CALL k Push PC+1 and Goto K 2 ~ 
CLRF f [f] 0 1 Z 
CLRWDT Clear watch dog timer 1 ~ 
COMF f,d [f] NOT([f]) 1 Z 
DAW Decimal Adjust W 1 C,DC 
DECF f,d [Destination] [f] -1 1 Z 
DECFSZ f,d [Destination] [f] -1,jump if the result is zero 1/2 ~ 
GOTO k PC k 2 ~ 
HALT CPU Stop 1 ~ 
INCF f,d [Destination] [f]+1 1 Z 
INCFSZ f,d [Destination] [f]+1,jump if the result is zero 1/2 ~ 
IORLW k  OR k 1 Z 
IORWF f,d [Destination]  [W] OR [f] 1 Z 
MOVFW f f]  1 ~ 
MOVLW k k 1 ~ 
MOVP Read table list 3 ~ 
MOVWF f [f [W] 1 ~ 
NOP No operation 1 ~ 
POP Pop W and Status 2 ~ 
PUSH Push W  and Status  2 ~ 
RETFIE Pop PC and GIE =1 2 ~ 
RETLW k RETURN and W=k 2 ~ 
RETURN POP PC 2 ~ 
RLF f,d [Destination<n+1>] [f<n>] 1 C,Z 
RRF f,d [Destination<n-1>] [f<n>] 1 C,Z 
SLEEP STOP OSC 1 PD 
SUBLW k [W]  k  [W] 1 C,DC,Z 
SUBWF f,d [Destinnation]  [f]  [W] 1 C,DC,Z 
SUBWFC f,d [Destinnation]  [f]  [W]-1+C 1 C,DC,Z 
SWAPF f,d swap f 1 ~ 
XORLW k  XOR k 1 Z 
XORWF f,d [Destination]  [W] XOR [f] 1 Z 
 

 
                   f:  (00H ~7FH) 
                  W:   
                   k:   
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d: : d=0 , d=1: f
                   b:  (0~7) 
                 [f]:  f  
                PC:   
                  C:   
               DC:   
                  Z:   
               PD:   
               TO:   
           WDT:    

 55 MCU  

1 

ADDLW  
 ADDLW   K      (0<=K<=FFh) 

6         8 
 (W)< (W)+K 

 C DC Z 
 K  
 1 
 

ADDLW 08h 
 

W=08h 
 

W=10h 

 

2 

ADDPCW W PC  
 ADDPCW 

14 
 (PC)< (PC)+1+(W)        (W)<=7Fh 

(PC)< (PC)+1+(W)-100h      
  

 PC+1+W PC  
 2 
1 

ADDPCW 
 

W=7Fh PC=0212h 
 

PC=0292h 
2 

ADDPCW 
 

W=80h PC=0212h 
 

PC=0193h 
3 

ADDPCW 
 

W=FEh PC=0212h 
 

PC=0211h 
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3 

ADDWF f 
 ADDWF  f,d   0<=f<=7Fh  d=0,1 

7       7 
 [ ]< (f)+(W) 

 C CD Z 
 f  

d 0  
d 1 f  

 1 
1 

ADDWF f 0 
 

f=C2h  W=17h 
 

f=C2h  W=D9h 
2 

ADDWF f 1 
 

f=C2h  W=17h 
 

f=D9h  W=17h 

 

4 

ADDWFC W f  
 ADDWFC  f d  0<=f<=7Fh  d=0,1 

7          7 
 ( )< (f)+(W)+C 

 C DC Z 
 f  

d 0  
d 1 f  

 1 
 

ADDWFC f 1 
 

C=1  f=02h  W=4Dh 
 

C=0  f=50h  W=4Dh  

 

5 

ANDLW  
 ANDLW  K   0<=K<=FFh   

6        8 
 (W)< (W) AND K 

 Z 
 8bit  
 1 
 

ANDLW  5Fh 
 

W=A3h 
 

W=03h 
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6 

ANDWF f  
 ANDWF  f d  0<=f<=7Fh  d=0,1 

7         7 
 ( )< (W) AND (f) 

 Z 
 f  

d 0  
d 1 f  

 1 
1 

ANDWF f 0 
 

W=0Fh  f=88h 
  

W=08h  f=88h 
2 

ANDWF f 1 
 

W=0Fh  f=88h 
 

W=0Fh  f=08h 

 

7 

BCF f  
 BCF  f b   0<=f<=7Fh  0<=b<=7 

BCF b f 
4   3  7 

 (f[b])< 0 
  

 F b 0 
 1 
 

BCF FLAG 2 
 

FLAG=8Dh 
 

FLAG=89h 

 

8 

BSF F b 1 
 BSF  f b   0<=f<=7Fh  0<=b<=7 

BSF b f 
4   3 7 

 (f[b])< 1 
  

 f b 1 
 1 
 

BSF FLAG 2 
 

FLAG=89h 
 

FLAG=8Dh 
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9 

BTFSC bit 0  
 BTFSC  f b   0<=f<=7Fh  0<=b<=7 

BTFSC b f 
4     3 7 

 Skip if (f[b])=0 
  

 f bit 0
 

 1 2  
 

NODE BTFSC FLAG 2 
OP1: 
OP2: 

 
PC=address(NODE) 

 
If(FLAG[2])=0 
  PC=address(OP2) 
If(FLAG[2])=1 
  PC=address(OP1) 

 

10 

BTFSS bit 1  
 BTFSS  f b  0<=f<=7Fh  0<=b<=7 

BTFSS  b f 
4       3 7 

 Skip if (f[b])=1 
  

 f bit 1
 

 1 2  
 

NODE BTFSS FLAG 2 
OP1: 
OP2: 

 
PC=address(NODE) 

 
If(FLAG[2])=0 
  PC=address(OP1) 
If(FLAG[2])=1 
  PC=address(OP2) 

 

11 

CALL  
 CALL  K  0<=K<=3FFh 

3      11 
 (top stack)< PC+1 

PC< K 
  

 PC+1 PC  
 2 
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12 

CLRF f 
 CLRF  f  0<=f<=7fh 

7      7 
 (f)< 0 

 Z 
 f  
 1 
 

CLRF  WORK 
 

WORK=5Ah 
 

WORK=00h 

* clrf status Z  

 

13 

CLRWDT  
 CLRWDT 

14 
  

  
  
 1 
 

CLRWDT 
 

WDT=0 

 

14 

COMF f  
 COMF  f d  0<=f<=7fh  d=0,1 

7     7 
 ( )< NOT(f) 

 Z 
 f  

d 0  
d 1 f  

 1 
 

COMF f 0 
 

W=88h f=23h 
 

W=DCh f=23h 
2 

COMF f 1 
 

W=88h f=23h 
 

W=88h f=DCh 
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15 

DAW W  
 DAW 

14 
 W  

 C,DC 
  

9 DC 1 6  
9 C 1 6 

 1 
 

W=25h  
ADDLW  39h 
DAW 

DAW  
W=25+39 =64=5EH 

 
W=64H 

 

16 

DECF f 1 
 DECF  f d  0<=f<=7fh  d=0,1 

7      7 
 ( )< (f)-1 

 Z 
 F 1 

d 0  
d 1 f  

 1 
 

DECF  f 0 
 

W=88h  f=23h 
 

W=22h  f=23h 
2 

DECF  f 1 
 

W=88h  f=23h 
 

W=88h  f=22h 

 

17 

DECFSZ f 1 0  
 DECFSZ  f d  0<=f<=7Fh  d=0,1 

7        7 
 ( )< (f)-1, 0  

  
 f 1  

d 0  
d 1 f  

0 NOP
 

 1 2  
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Node DECFSZ FLAG 1 
OP1  
OP2  

PC=address(Node) 
 

(FLAFG)=(FLAG)-1 
If(FLAG)=0 
PC=address(OP2) 
If(FLAG)!=0 
PC=address(OP1) 

 

18 

GOTO  
 GOTO  K  0<=K<=3FFh 

3      13 
 PC< K 

  
 PC 
 2 

 

19 

HALT CPU  
 HALT 

14 
 CPU  

  
 CPU CPU  
 1 

 

20 

INCF f 1 
 INCF  f d  0<=f<=7Fh  d=0,1 

7     7 
 ( )< (f)+1 

 Z 
 f 1 

d 0  
d 1 f  

 
 1 
 

INCF  f 0 
 

W=88h  f=23h 
 

W=24h  f=23h 
2 

INCF  f 1 
 

W=88h  f=23h 
 

W=88h  f=24h 
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21 

INCFSZ f 1 0  
 INCFSZ  f d  0<=f<=7Fh  d=0,1 

7       7 
 ( )< (f)+1 0  

  
 f 1  

d 0  
d 1 f  

0 NOP
 

 1 2  
 

Node INCFSZ FLAG 1 
OP1  
OP2  

 
PC=address(Node) 

 
(FLAFG)=(FLAG)+1 
If(FLAG)=0 
PC=address(OP2) 
If(FLAG)!=0 
PC=address(OP1) 

 

22 

IORLW  
 IORLW  K  0<=K<=FFh   

7       7 
 (W)< (W)|K 

 Z 
  
 1 
 

IORLW  85H 
 

W=69h 
 

W=EDh 

 

23 

IORWF f  
 IORWF  f d  0<=f<=7Fh  d=0,1 

7       7 
 ( )< (W)|(f) 

 Z 
 f  

d 0  
d 1 f  

 1 
 

IORWF  f,1 
 

W=88h  f=23h 
 

W=88h  f=ABh 
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24 

MOVFW  
 MOVFW  f  0<=f<=7Fh 

7        7 
 (W)< (f) 

  
 f  
 1 
 

MOVFW  f 
 

W=88h  f=23h 
 

W=23h  f=23h 

 

25 

MOVLW  
 MOVLW  K  0<=K<=FFh 

6        8 
 (W)< K 

  
 8bit  
 1 
 

MOVLW 23H 
 

W=88h 
 

W=23h 

 

26 

MOVP  
 MOVP 

14 
 OTP EDATH/WORK  

  
 EADRH/EADRL EDATH/WORK  
 2 
 

MOVP 
 

EADRH=04h EADRL=00h 
0400h 1234h 

  
EDATH=12h,W=34h 

 

27 

MOVWF f  
 MOVWF  f  0<=f<=7Fh 

7        7 
 (f)< (W) 
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 f  
 1 
 

MOVWF  f 
 

W=88h  f=23h 
 

W=88h  f=88h 

28 

NOP  
 NOP 

14 
  

  
  
 1 

 

29 

PUSH work status  
 PUSH 

14 
 (top stack)< work/status 

  
 work status 8 PC

LVD36 LVD24 PD TO  
 2 

 

30 

POP work status  
 POP 

14 
 (Top Stack)=>work/status 

Pop Stack 
  

 work status 8
PC LVD36 LVD24 PD

TO  
 2 

 

31 

RETFIE  
 RETFIE 

14 
 (Top Stack)=>PC 

Pop Stack 
1=>GIE 
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 PC 1 
 2 

 

32 

RETLW   
 RETLW  K   0<=K<=FFh 

6        8 
 (W)< K 

(Top Stack)=>PC 
Pop Stack 

  
 8bit PC  
 2 

 

33 

RETURN  
 RETURN 

14 
 (Top Stack)=>PC 

Pop Stack 
  

 PC  
 2 

 

34 

RLF  
 RLF  f d  0<=f<=7Fh  d=0,1 

7    7 
 ( [n+1])< (f[n]) 

( [0])< C 
C< (f[7]) 

 C Z 
 F  

d 0  
d 1 f  

 1 
 

RLF f 1 
 

C=0  W=88h  f=E6h  
 

C=1  W=88h  f=CCh 

 

35 

RRF  
 RRF  f d  0<=f<=7Fh  d=0,1 

7    7 
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 ( [n-1])< (f[n]) 
( [7])< C 
C< (f[7]) 

 C 
 F  

d 0  
d 1 f  

 1 
 

RRF f 0 
 

C=0  W=88h  f=95h  
 

C=1  W=4Ah  f=95h 

 

36 

SLEEP  
 SLEEP 

14 
 CPU  

 PD 
 CPU CPU  
 1 

 

37 

SUBLW  
 SUBLW  K   0<=K<=FFh 

6        8 
 (W)< K-(W) 

 C DC Z 
 8bit  
 1 
 

SUBLW 02H 
 

W=01h 
 

W=01h  C=1( )  Z=0( ) 
2 

SUBLW 02H 
 

W=02h 
 

W=00h  C=1( )  Z=1( ) 
2 

SUBLW 02H 
 

W=03h 
 

W=FFh  C=0( )  Z=0( ) 

 

38 
SUBWF f  

 SUBWF  f d  0<=f<=7Fh  d=0,1 
7       7 
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 ( )< (f)-(W) 
 C DC Z 

 f  
d 0  
d 1 f  

 1 
 

SUBWF  f 1 
 

f=33h  W=01h 
 

f=32h  C=1  Z=0 
2 

SUBWF  f 1 
 

f=01h  W=01h 
 

f=00h  C=1  Z=1 
3 

SUBWF  f 1 
 

f=04h  W=05h 
 

f=FFh  C=0  Z=0 

 

39 

SUBWFC  
 SUBWFC  f d   0<=f<=7Fh  d=0,1 

7         7 
 ( )< (f)-(W)-1+C 

 C DC Z 
 f  

d 0  
d 1 f  

 1 
 

SUBWFC f 1 
 

W=01h  f=33h  C=1 
 

f=32h   C=1   Z=0 
2 

SUBWFC f 1 
 

W=01h  f=02h  C=0 
 

f=00h   C=1   Z=1 
3 

SUBWFC f 1 
 

W=05h  f=04h  C=0 
 

f=FEh   C=0   Z=0 

 

40 

SWAPF  
 SWAPF f d  0<=f<=7Fh d=0,1 

7        7 
 (des[3:0])< f[7:4] 

(des[7:4])< f[3:0] 
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 f 4 4  

f 4  
d 1 f w  

 1 
 

SWAPF  f,1 
 

f=ACh 
 

f=CAh 

 

41 

XORLW  
 XORLW  K   0<=K<=FFh 

6        8 
 (W)< (W)^K 

 Z 
 8bit  
 1 
 

XORLW  5Fh 
 

W=Ach 
 

W=F3h 

 

42 

XORWF f  
 XORWF  f d   0<=f<=7Fh  d=0,1 

7        7 
 ( )< (W)^(f) 

 Z 
 F  

d 0  
d 1 f  

 1 
 

XORWF  f 1 
 

W=ACh  f=5Fh 
 

f=F3h 
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5  

5.1  

   
VDD -0.3~6.0 V 

 -0.3~VDD+0.3 V 
 -40~+85 ºC 
 -55~+150 ºC 

 220ºC 10   
   -100 +100 mA 

 

5.2 VDD = 5V TA = 25ºC  

       

VDD  25 ºC 2.2 5 5.5 V 
-40 ºC ~+85 ºC 2.4 5 5.5 V 

Vpor 
 

 0.15   V/ms 

Tcpu  
    

ns VDD 2.4V~5.5V@ -40 ºC ~+85 ºC 500   
VDD 3.6V~5.5V @-40 ºC ~+85 ºC 250   

VIH1 
(VTH_SEL=0) 

 PT1 PT3 PT5 0.85VDD   
V 

 
 0.8VDD   

VIL1 
(VTH_SEL=0) 

 PT1,   PT3 PT5   0.2VDD 
V 

 
   0.2VDD 

VIH2 
(VTH_SEL=1) 

 PT1 PT3 PT5( IO) 0.5VDD   
V 

 
 0.5VDD   

VIL2 
(VTH_SEL=1) 

 PT1,   PT3 PT5   0.1VDD 
V 

 
   0.1VDD 

IPU1  PT1(PT1.3 ),PT3,PT5 Vin = 0;  35  uA 
IPU2  PT1.3 Vin = 0;  110  uA 

IOH1 PT1
PT3  

VOH=0.9VDD VDD=5V  14.5  mA 

VOH=0.9VDD VDD=3V  5.5  mA 

IOL1 PT1
PT3  

VOL=0.1VDD VDD=5V  19.7  mA 

VOL=0.1VDD VDD=3V  8.4  mA 
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IOH2 (PT5.0
PT5.1) 

VOH=0.9VDD VDD=5V 
(PWMIS=0)  18  mA 

VOH=0.9VDD VDD=5V 
 (PWMIS=1)  18  mA 

VOH=0.9VDD VDD=3V 
(PWMIS=0)  6.8  mA 

VOH=0.9VDD VDD=3V 
 (PWMIS=1)  6.8  mA 

IOL2 (PT5.0
PT5.1) 

VOL=0.1VDD VDD=5V 
(PWMIS=0)  21  mA 

VOL=0.1VDD VDD=5V 
 (PWMIS=1)  55  mA 

VOL=0.1VDD VDD=3V 
(PWMIS=0)  9  mA 

VOL=0.1VDD VDD=3V 
 (PWMIS=1)  25   

LVD 
/

 

1.8V -40~85  1.5 1.9 2.0 

V 2.0V / -40~85  1.7 2.2 2.3 
2.4V / -40~85  2.2 2.5 2.6 
3.6V / -40~85  3.6 3.8 4.0 

16MHz  
 25 5V -1% 16 +1% MHz 
 -40 ~85 , 2.4V~5.5V -5  +5 %  

WDT 
 

25 5V -10% 32 +10% KHz 
-40 ~85 , 2.4V~5.5V -20% 32 +20% KHz 

Tint0,1 
 25 5V Tcpu   ns 

IDD1 sleep
 

VDD=3V, WDT  0.3  uA 
VDD=3V, WDT  2.9  uA 
VDD=5V, WDT  0.6  uA 
VDD=5V, WDT  4.0  uA 

IDD3  
( ) 

F=16MHz
VDD=3V fcpu=fosc/4 

 0.8  

mA 

F=16MHz
VDD=3V fcpu=fosc/8 

 0.5  

F=16MHz
VDD=3V fcpu=fosc/16 

 0.36  

F=16MHz
VDD=5V fcpu=fosc/4 

 1.32  

F=16MHz
VDD=5V fcpu=fosc/8 

 0.79  

F=16MHz
VDD=5V fcpu=fosc/16 

 0.53  

 

5.3 ADC VDD = 5V TA = 25ºC  

       

VDD ADC
 

25 ºC 2.3 5 5.5 V 
-40 ºC ~+85 ºC 2.5 5 5.5 V 
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AIN0~ AIN5  
input voltage  VREF VREFS[1:0]  0  VREF V 

Vref  
input range  

VREFS[1:0]=01 0  VDD V 

ADC current 
consumption ADC  

VDD=5V(VDD )  0.43  mA 
VDD=3V(VDD )  0.40  mA 

ADC 
Conversion 
Cycle Time 

ADC
 

 3.5 10  uS 

INL  
VDD 5V @25  
SRADACKS[1:0]=01  
SRADCKS[1:0]=01  

 3 5 LSB 

No missing 
code  

VREFS[1:0]=01  8 9 10 Bits 
VREFS[1:0]=00 VDD

 
8 9 10 Bits 

VREFS[1:0]=10  7 8 9 Bits 

IVREF 
 

  2.0/1.4  V 

  Vdd=5V  27  -1  1 % 
IVREF temp 
drift  

  50  ppm 

Offset ADC
 Vdd=5V  27  -2  +2 mV 

 

5.4 16MHz IRC  

 

 
 

16 16MHz RC  

5.5 WDT  
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17 WDT  

5.6 2.0V  

 
 

 
18 2.0V  

5.7 2.4V  

 

 
19 2.4V  

5.8 3.6V  
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20 3.6V  

5.9 1.4V  

 

 
21 1.4V  

5.10 2.0V  

 

 
22 2.0V  

 

5.11 3.0V  
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23 3.0V  

5.12 4.0V  
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24 4.0V

 

5.13 SOP-8pin 

 

SYMBOLS 
MIN NOR MAX 

(mm) 
A 1.300 1.400 1.500 
A1 0.100 - 0.225 
b 0.390 - 0.480 
C 0.210 - 0.260 
D 4.700 4.900 5.100 
E 3.700 3.900 4.100 
e 1.27BSC 
H 5.800 6.000 6.200 

L 0.500 - 0.800 

 0° - 8° 
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5.14 MSOP-10pin

 

SYMBOLS 
MIN NOR MAX 

(mm) 
A - - 1.10 
A1 0.05 - 0.15 
A2 0.75 0.85 0.95 
A3 0.3 0.35 0.4 
b        0.18 - 0.26 
b1 0.17 0.20 0.23 
c 0.15 - 0.19 
c1 0.14 0.15 0.16 
D        2.90 3.00 3.10 
E       4.70 4.90 5.10 

E1 2.90 3.00 3.10 
e 0.50BSC 
L 0.40 - 0.70 
L1 0.95REF 

 0 - 8° 
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5.15 SOP-14pin 

 
 
 
 

SYMBOLS 
MIN NOR MAX MIN NOR MAX 

(inch) (mm) 
A 0.058 0.064 0.068 1.4732 1.6256 1.7272 

A1 0.004 - 0.010 0.1016 - 0.254 
B 0.013 0.016 0.020 0.3302 0.4064 0.508 
C 0.0075 0.008 0.0098 0.1905 0.2032 0.2490 
D 0.336 0.341 0.344 8.5344 8.6614 8.7376 
E 0.150 0.154 0.157 3.81 3.9116 3.9878 
e - 0.050 - - 1.27 - 
H 0.228 0.236 0.244 5.7912 5.9944 6.1976 

L 0.015 0.025 0.050 0.381 0.635 1.27 

 0° - 8° 0° - 8° 
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