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PIC12F635/PIC16F636/639
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-
-
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•
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•
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- 1 nA @ 2.0V
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•
- 1 μA @ 2.0V
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-
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- CVREF

 VDD %
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• Timer0 8 8 /

• Timer1
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-
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• ICSPTM
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• 3 125 kHz LF
• 3 mVPP
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PIC16F636 2048 128 256 12 2 N
PIC16F639 2048 128 256 12 2 Y

8 PDIP SOIC DFN-S

PI
C

16
F6

36

1
2
3
4
5
6
7

14
13
12

  9

11
10

  8

14 PDIP SOIC TSSOP

PI
C

12
F6

35

VSSVDD

GP5/T1CKI/OSC1/CLKIN

GP4/T1G/OSC2/CLKOUT

GP3/MCLR/VPP

GP0/C1IN+/ICSPDAT/ULPWU

GP1/C1IN-/ICSPCLK

GP2/T0CKI/INT/C1OUT

VDD VSS

RA5/T1CKI/OSC1/CLKIN
RA4/T1G/OSC2/CLKOUT

RA3/MCLR/VPP

RA0/C1IN+/ICSPDAT/ULPWU
RA1/C1IN-/VREF/ICSPCLK
RA2/T0CKI/INT/C1OUT

RC5
RC4/C2OUT

RC3

RC0/C2IN+
RC1/C2IN-
RC2

1

2

3

4 5

6

7

8

20 SSOP

PI
C

16
F6

39

VDD

RA5/T1CKI/OSC1/CLKIN
RA4/T1G/OSC2/CLKOUT

RA3/MCLR/VPP

RC5
RC4/C2OUT

RC3/LFDATA/RSSI/CCLK/SDIO
VDDT(3)

LCZ
LCY

VSS

RA0/C1IN+/ICSPDAT/ULPWU
RA1/C1IN-/VREF/ICSPCLK
RA2/TOCKI/INT/C1OUT
RC0/C2IN+
RC1/C2IN-/CS
RC2/SCLK/ALERT
VSST(4)

LCCOM
LCX

1
2
3
4

20
19
18
17

5
6
7

16
15
14

8
9
10

13
12
11

1 PORTA RAn TRISA TRISAn GPIO GPn TRISIO TRISIOn

2 I/O PICmicro® DS33023A_CN

3 VDDT PIC16F639 VDDT VDD

4 VSST PIC16F639 VSST VSS



 2005 Microchip Technology Inc. DS41232B_CN  3 

PIC12F635/PIC16F636/639

1.0  ..................................................................................................................................................................................... 5
2.0  ................................................................................................................................................................................ 11
3.0  ....................................................................................................................................................................................... 29
4.0  I/O ..................................................................................................................................................................................... 39
5.0  Timer0 .............................................................................................................................................................................. 53
6.0  Timer1 .................................................................................................................................................... 57
7.0  ................................................................................................................................................................................ 61
8.0  PLVD ................................................................................................................................................ 71
9.0  EEPROM .............................................................................................................................................................. 73
10.0  KeeLoq® ............................................................................................................................................................. 77
11.0  AFE PIC16F639 ................................................................................................................... 79
12.0  CPU ..................................................................................................................................................................... 111
13.0  .............................................................................................................................................................................. 131
14.0  ................................................................................................................................................................................. 141
15.0  ................................................................................................................................................................................. 147
16.0  DC AC ................................................................................................................................................................. 173
17.0  ................................................................................................................................................................................. 175
 Microchip ................................................................................................................................................................................... 185

............................................................................................................................................................................. 185
............................................................................................................................................................................................ 185

........................................................................................................................................................................................ 186
A ......................................................................................................................................................... 187

.................................................................................................................................................................................... 193
.......................................................................................................................................................................... 194

Microchip

TRC CTRC@microchip.com
86-21-5407 5066

http://www.microchip.com

DS30000A DS30000
A

/

• Microchip  http://www.microchip.com
• Microchip

Microchip www.microchip.com



PIC12F635/PIC16F636/639

DS41232B_CN  4  2005 Microchip Technology Inc.



 2005 Microchip Technology Inc. DS41232B_CN 5

PIC12F635/PIC16F636/639

1.0

PIC12F635/PIC16F636/639
PICmicro®

DS33023A_CN Microchip 
Microchip 

PIC12F635/PIC16F636/639 
1-1 1-3 PIC12F635/PIC16F636/639

1-1 1-3

1-1 PIC12F635
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1-2 PIC16F636
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1-3 PIC16F639
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1-1 PIC12F635

VDD VDD D —
GP5/T1CKI/OSC1/CLKIN GP5 TTL CMOS I/O

/
T1CKI ST — Timer1
OSC1 XTAL — XTAL
CLKIN ST — TOSC

GP4/T1G/OSC2/CLKOUT GP4 TTL CMOS I/O
/

T1G ST — Timer1
OSC2 — XTAL XTAL

CLKOUT — CMOS TOSC/4
GP3/MCLR/VPP GP3 TTL —

MCLR ST — MCLR
VPP HV —

GP2/T0CKI/INT/C1OUT GP2 ST CMOS I/O
/

T0CKI ST — Timer0
INT ST —

C1OUT — CMOS 1
GP1/C1IN-/ICSPCLK GP1 TTL CMOS I/O

/
C1IN- AN — 1

ICSPCLK ST —
GP0/C1IN+/ICSPDAT/ULPWU GP0 TTL — I/O

/

C1IN+ AN — 1
ICSPDAT TTL CMOS I/O
ULPWU AN —

VSS VSS D —

AN = CMOS = CMOS D = 
HV = ST = CMOS
TTL = TTL XTAL = 
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PIC12F635/PIC16F636/639

1-2 PIC16F636

VDD VDD D —
RA5/T1CKI/OSC1/CLKIN RA5 TTL CMOS I/O

/
T1CKI ST — Timer1
OSC1 XTAL — XTAL
CLKIN ST — TOSC

RA4/T1G/OSC2/CLKOUT RA4 TTL CMOS I/O
/

T1G ST — Timer1
OSC2 — XTAL XTAL

CLKOUT — CMOS TOSC/4
RA3/MCLR/VPP RA3 TTL — I/O

MCLR ST — MCLR
VPP HV —

RC5 RC5 TTL CMOS I/O
RC4/C2OUT RC4 TTL CMOS I/O

C2OUT — CMOS 2
RC3 RC3 TTL CMOS I/O
RC2 RC2 TTL CMOS I/O
RC1/C2IN- RC1 TTL CMOS I/O

C2IN- AN — 1
RC0/C2IN+ RC0 TTL CMOS I/O

C2IN+ AN — 1
RA2/T0CKI/INT/C1OUT RA2 ST CMOS I/O

/
T0CKI ST — Timer0

INT ST —
C1OUT — CMOS 1

RA1/C1IN-/VREF/ICSPCLK RA1 TTL CMOS I/O
/

C1IN- AN — 1
ICSPCLK ST —

RA0/C1IN+/ICSPDAT/ULPWU RA0 TTL — I/O
/

C1IN+ AN — 1
ICSPDAT TTL CMOS I/O
ULPWU AN —

VSS VSS D —

AN = CMOS = CMOS D = 
HV = ST = CMOS
TTL = TTL XTAL = 
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1-3 PIC16F639

VDD VDD D —
RA5/T1CKI/OSC1/CLKIN RA5 TTL CMOS I/O /

T1CKI ST — Timer1
OSC1 XTAL — XTAL
CLKIN ST — TOSC/4

RA4/T1G/OSC2/CLKOUT RA4 TTL CMOS I/O /

T1G ST — Timer1

OSC2 — XTAL XTAL
CLKOUT — CMOS TOSC

RA3/MCLR/VPP RA3 TTL —

MCLR ST —  MCLR

VPP HV —
RC5 RC5 TTL CMOS I/O
RC4/C2OUT RC4 TTL CMOS I/O

C2OUT — CMOS 2
RC3/LFDATA/RSSI/CCLK/SDIO RC3 TTL CMOS I/O

LFDATA — CMOS LC
RSSI —
CCLK — —
SDIO TTL CMOS SPI /

VDDT VDDT D —  VDDT VDD

LCZ LCZ AN — 125 kHz Z
LCY LCY AN — 125 kHz Y
LCX LCX AN — 125 kHz X
LCCOM LCCOM AN —
VSST VSST D — VSST VSS

RC2/SCLK/ALERT RC2 TTL CMOS I/O
SCLK TTL — SPI

ALERT — OC AFE

RC1/C2IN-/CS RC1 TTL CMOS I/O
C2IN- AN — 1

CS TTL — SPI

RC0/C2IN+ RC0 TTL CMOS I/O
C2IN+ AN — 1

RA2/T0CKI/INT/C1OUT RA2 ST CMOS I/O /
T0CKI ST — Timer0

INT ST —
C1OUT — CMOS 1

RA1/C1IN-/VREF/ICSPCLK RA1 TTL CMOS I/O /
C1IN- AN — 1

ICSPCLK ST —
RA0/C1IN+/ICSPDAT/ULPWU RA0 TTL — I/O /

C1IN+ AN — 1
ICSPDAT TTL CMOS  I/O
ULPWU AN —

VSS VSS D —

AN = CMOS = CMOS D =
HV = ST = CMOS OC =
TTL = TTL XTAL = 
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PIC12F635/PIC16F636/639

2.0

2.1
PIC12F635/PIC16F636/639 13

8K 14
1K 14 PIC12F635 0000h-03FFh 2K 14

PIC16F636/639 0000h-07FFh
2K 14

0000h 0004h
2-1

2.2
2-2 Bank

General Purpose
Register GPR Special Function
Register SFR
32 Bank 0 20h-7Fh Bank 1

A0h-BFh PIC16F636/639
RAM PIC12F635 40h

7Fh RAM
Bank 1 F0h-FFh Bank 0

70h-7Fh RAM
0 RP0 STATUS<5>

2-1

2-1 PIC12F635

2-2 PIC16F636/639
RP0 RP1

Bank
0 0 0
1 0 1
0 1 2
1 1 3

PC<12:0>

13

0000h

0004h

0005h

03FFh

1FFFh

   1

     8

    

    

CALL, RETURN
RETFIE, RETLW

0400h

0-3FFh

PC<12:0>

13

0000h

0004h

0005h

07FFh

1FFFh

   1

   8

   

   

CALL, RETURN
RETFIE, RETLW

0800h

 0-7FFh
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2.2.1
PIC12F635 64 8 PIC16F636/
639 128 8

File Select Register FSR
2.4 INDF FSR

2.2.2
SFR CPU

2-1
RAM
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PIC12F635/PIC16F636/639

2-3 PIC12F635

(1) 00h (1) 80h

00h-0Bh

100h

80h-8Bh

180h
TMR0 01h OPTION_REG 81h 101h 181h
PCL 02h PCL 82h 102h 182h

STATUS 03h STATUS 83h 103h 183h
FSR 04h FSR 84h 104h 184h
GPIO 05h TRISIO 85h 105h 185h

06h 86h 106h 186h
07h 87h 107h 187h
08h 88h 108h 188h
09h 89h 109h 189h

PCLATH 0Ah PCLATH 8Ah 10Ah 18Ah
INTCON 0Bh INTCON 8Bh 10Bh 18Bh

PIR1 0Ch PIE1 8Ch 10Ch 18Ch
0Dh 8Dh 10Dh 18Dh

TMR1L 0Eh PCON 8Eh 10Eh 18Eh
TMR1H 0Fh OSCCON 8Fh 10Fh 18Fh
T1CON 10h OSCTUNE 90h CRCON 110h 190h

11h 91h CRDAT0(2) 111h 191h
12h 92h CRDAT1(2) 112h 192h
13h 93h CRDAT2(2) 113h 193h
14h LVDCON 94h CRDAT3(2) 114h 194h
15h WPUDA 95h 115h 195h
16h IOCA 96h 116h 196h
17h WDA 97h 117h 197h

WDTCON 18h 98h 118h 198h
CMCON0 19h VRCON 99h 119h 199h
CMCON1 1Ah EEDAT 9Ah 11Ah 19Ah

1Bh EEADR 9Bh 11Bh 19Bh
1Ch EECON1 9Ch 11Ch 19Ch
1Dh EECON2(1) 9Dh 11Dh 19Dh
1Eh 9Eh 11Eh 19Eh
1Fh 9Fh 11Fh 19Fh
20h

3Fh

A0h 120h 1A0h

64

40h

EFh 16Fh 1EFh

70h-7Fh
F0h

70h-7Fh
170h

Bank 0
1F0h

7Fh FFh 17Fh 1FFh
Bank 0 Bank 1 Bank 2 Bank 3

0

1
2 CRDAT<3:0> KEELOQ®

KEELOQ® Encoder License Agreement KEELOQ® KEELOQ® Encoder License
Agreement Microchip www.microchip.com/KEELOQ Microchip
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2-4 PIC16F636/639     

(1) 00h (1) 80h

00h-0Bh

100h

80h-8Bh

180h
TMR0 01h OPTION_REG 81h 101h 181h
PCL 02h PCL 82h 102h 182h

STATUS 03h STATUS 83h 103h 183h
FSR 04h FSR 84h 104h 184h

PORTA 05h TRISA 85h 105h 185h
06h 86h 106h 186h

PORTC 07h TRISC 87h 107h 187h
08h 88h 108h 188h
09h 89h 109h 189h

PCLATH 0Ah PCLATH 8Ah 10Ah 18Ah
INTCON 0Bh INTCON 8Bh 10Bh 18Bh

PIR1 0Ch PIE1 8Ch 10Ch 18Ch
0Dh 8Dh 10Dh 18Dh

TMR1L 0Eh PCON 8Eh 10Eh 18Eh
TMR1H 0Fh OSCCON 8Fh 10Fh 18Fh
T1CON 10h OSCTUNE 90h CRCON 110h 190h

11h 91h CRDAT0(2) 111h 191h
12h 92h CRDAT1(2) 112h 192h
13h 93h CRDAT2(2) 113h 193h
14h LVDCON 94h CRDAT3(2) 114h 194h
15h WPUDA 95h 115h 195h
16h IOCA 96h 116h 196h
17h WDA 97h 117h 197h

WDTCON 18h 98h 118h 198h
CMCON0 19h VRCON 99h 119h 199h
CMCON1 1Ah EEDAT 9Ah 11Ah 19Ah

1Bh EEADR 9Bh 11Bh 19Bh
1Ch EECON1 9Ch 11Ch 19Ch
1Dh EECON2(1) 9Dh 11Dh 19Dh
1Eh 9Eh 11Eh 19Eh
1Fh 9Fh 11Fh 19Fh

96

20h

32

A0h

BFh

120h 1A0h

C0h
EFh 16Fh 1EFh

70h-7Fh
F0h

70h-7Fh
170h

Bank 0
1F0h

7Fh FFh 17Fh 1FFh
Bank 0 Bank 1 Bank 2 Bank 3

0

1
2 CRDAT<3:0> KEELOQ® KEELOQ®

Encoder License Agreement KEELOQ® KEELOQ® Encoder License Agreement
Microchip www.microchip.com/KEELOQ Microchip
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PIC12F635/PIC16F636/639

2-2 PIC12F635 BANK 0 

Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 POR/BOD/
WUR (1)

Bank 0
00h INDF FSR xxxx xxxx xxxx xxxx

01h TMR0 Timer0 xxxx xxxx uuuu uuuu

02h PCL PC 8 0000 0000 0000 0000

03h STATUS IRP RP1 RP0 TO PD Z DC C 0001 1xxx 000q quuu

04h FSR xxxx xxxx uuuu uuuu

05h GPIO — — GP5 GP4 GP3 GP2 GP1 GP0 --xx xx00 --uu uu00

06h — — —
07h — — —
08h — — —
09h — — —
0Ah PCLATH — — — 5 ---0 0000 ---0 0000

0Bh INTCON GIE PEIE T0IE INTE RAIE T0IF INTF RAIF(2) 0000 0000 0000 0000

0Ch PIR1 EEIF LVDIF CRIF — C1IF OSFIF — TMR1IF 000- 00-0 000- 00-0

0Dh — — —
0Eh TMR1L 16 TMR1 8 xxxx xxxx uuuu uuuu

0Fh TMR1H 16 TMR1 8 xxxx xxxx uuuu uuuu

10h T1CON T1GINV TMR1GE T1CKPS1 T1CKPS0 T1OSCEN T1SYNC TMR1CS TMR1ON 0000 0000 uuuu uuuu

11h — — —
12h — — —
13h — — —
14h — — —
15h — — —
16h — — —
17h — — —
18h WDTCON — — — WDTPS3 WDTPS2 WDTPS1 WDTPS0 SWDTEN ---0 1000 ---0 1000

19h CMCON0 — C1OUT — C1INV CIS CM2 CM1 CM0 -0-0 0000 -0-0 0000

1Ah CMCON1 — — — — — — T1GSS CMSYNC ---- --10 ---- --10

1Bh — — —
1Ch — — —
1Dh — — —
1Eh — — —
1Fh — — —

— = 0 u = x = q =  = 
1 MCLR
2 MCLR WDT RAIF 1
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2-3 PIC12F635 BANK 1

Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 POR/BOD/
WUR (1)

Bank 1
80h INDF FSR xxxx xxxx xxxx xxxx

81h OPTION_REG RAPU INTEDG T0CS T0SE PSA PS2 PS1 PS0 1111 1111 1111 1111

82h PCL PC 8 0000 0000 0000 0000

83h STATUS IRP RP1 RP0 TO PD Z DC C 0001 1xxx 000q quuu

84h FSR xxxx xxxx uuuu uuuu

85h TRISIO — — TRISIO5 TRISIO4 TRISIO3 TRISIO2 TRISIO1 TRISIO0 --11 1111 --11 1111

86h — — —
87h — — —
88h — — —
89h — — —
8Ah PCLATH — — — 5 ---0 0000 ---0 0000

8Bh INTCON GIE PEIE T0IE INTE RAIE T0IF INTF RAIF(3) 0000 0000 0000 0000

8Ch PIE1 EEIE LVDIE CRIE — C1IE OSFIE — TMR1IE 000- 00-0 000- 00-0

8Dh — — —

8Eh PCON — — ULPWUE SBODEN WUR — POR BOD --01 q-qq --0u u-uu

8Fh OSCCON — IRCF2 IRCF1 IRCF0 OSTS HTS LTS SCS -110 q000 -110 x000

90h OSCTUNE — — — TUN4 TUN3 TUN2 TUN1 TUN0 ---0 0000 ---u uuuu

91h — — —
92h — — —
93h — — —
94h LVDCON — — IRVST LVDEN — LVDL2 LVDL1 LVDL0 --00 -000 --00 -000

95h WPUDA(2) — — WPUDA5 WPUDA4 — WPUDA2 WPUDA1 WPUDA0 --11 -111 --11 -111

96h IOCA — — IOCA5 IOCA4 IOCA3 IOCA2 IOCA1 IOCA0 --00 0000 --00 0000

97h WDA(2) — — WDA5 WDA4 — WDA2 WDA1 WDA0 --11 -111 --11 -111

9Bh — — —
99h VRCON VREN — VRR — VR3 VR2 VR1 VR0 0-0- 0000 0-0- 0000

9Ah EEDAT EEDAT7 EEDAT6 EEDAT5 EEDAT4 EEDAT3 EEDAT2 EEDAT1 EEDAT0 0000 0000 0000 0000

9Bh EEADR EEADR7 EEADR6 EEADR5 EEADR4 EEADR3 EEADR2 EEADR1 EEADR0 0000 0000 0000 0000

9Ch EECON1 — — — — WRERR WREN WR RD ---- x000 ---- q000

9Dh EECON2 EEPROM 2 ---- ---- ---- ----

9Eh — — —
9Fh — — —

— = 0 u = x = q =  = 
1 MCLR
2 MCLR GP3
3 MCLR WDT RAIF 1
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PIC12F635/PIC16F636/639

2-4 PIC16F636/639 BANK 0 

Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 POR/BOD/
WUR (1)

Bank 0
00h INDF FSR xxxx xxxx xxxx xxxx

01h TMR0 Timer0 xxxx xxxx uuuu uuuu

02h PCL PC 8 0000 0000 0000 0000

03h STATUS IRP RP1 RP0 TO PD Z DC C 0001 1xxx 000q quuu

04h FSR xxxx xxxx uuuu uuxx

05h PORTA — — RA5 RA4 RA3 RA2 RA1 RA0 --xx xx00 --uu uu00

06h — — —
07h PORTC — — RC5 RC4 RC3 RC2 RC1 RC0 --xx xx00 --uu uu00

08h — — —
09h — — —
0Ah PCLATH — — — 5 ---0 0000 ---0 0000

0Bh INTCON GIE PEIE T0IE INTE RAIE T0IF INTF RAIF(2) 0000 0000 0000 0000

0Ch PIR1 EEIF LVDIF CRIF C2IF C1IF OSFIF — TMR1IF 0000 00-0 0000 00-0

0Dh — — —
0Eh TMR1L 16 TMR1 8 xxxx xxxx uuuu uuuu

0Fh TMR1H 16 TMR1 8 xxxx xxxx uuuu uuuu

10h T1CON T1GINV TMR1GE T1CKPS1 T1CKPS0 T1OSCEN T1SYNC TMR1CS TMR1ON 0000 0000 uuuu uuuu

11h — — —
12h — — —
13h — — —
14h — — —
15h — — —
16h — — —
17h — — —
18h WDTCON — — — WDTPS3 WDTPS2 WDTPS1 WDTPS0 SWDTEN ---0 1000 ---0 1000

19h CMCON0 C2OUT C1OUT C2INV C1INV CIS CM2 CM1 CM0 0000 0000 0000 0000

1Ah CMCON1 — — — — — — T1GSS C2SYNC ---- --10 ---- --10

1Bh — — —
1Ch — — —
1Dh — — —
1Eh — — —
1Fh — — —

— = 0 u = x = q =  = 
1 MCLR
2 MCLR WDT RAIF 1
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2-5 PIC16F636/639 BANK 1

Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 POR/BOD/
WUR (1)

Bank 1
80h INDF FSR xxxx xxxx xxxx xxxx

81h OPTION_REG RAPU INTEDG T0CS T0SE PSA PS2 PS1 PS0 1111 1111 1111 1111

82h PCL PC 8 0000 0000 0000 0000

83h STATUS IRP RP1 RP0 TO PD Z DC C 0001 1xxx 000q quuu

84h FSR xxxx xxxx uuuu uuuu

85h TRISA — — TRISA5 TRISA4 TRISA3 TRISA2 TRISA1 TRISA0 --11 1111 --11 1111

86h — — —
87h TRISC — — TRISC5 TRISC4 TRISC3 TRISC2 TRISC1 TRISC0 --11 1111 --11 1111

88h — — —
89h — — —
8Ah PCLATH — — — 5 ---0 0000 ---0 0000

8Bh INTCON GIE PEIE T0IE INTE RAIE T0IF INTF RAIF(3) 0000 0000 0000 0000

8Ch PIE1 EEIE LVDIE CRIE C2IE C1IE OSFIE — TMR1IE 0000 00-0 0000 00-0

8Dh — — —

8Eh PCON — — ULPWUE SBODEN WUR — POR BOD --01 q-qq --0u u-uu

8Fh OSCCON — IRCF2 IRCF1 IRCF0 OSTS HTS LTS SCS -110 q000 -110 x000

90h OSCTUNE — — — TUN4 TUN3 TUN2 TUN1 TUN0 ---0 0000 ---u uuuu

91h — — —
92h — — —
93h — — —
94h LVDCON — — IRVST LVDEN — LVDL2 LVDL1 LVDL0 --00 -000 --00 -000

95h WPUDA(2) — — WPUDA5 WPUDA4 — WPUDA2 WPUDA1 WPUDA0 --11 -111 --11 -111

96h IOCA — — IOCA5 IOCA4 IOCA3 IOCA2 IOCA1 IOCA0 --00 0000 --00 0000

97h WDA(2) — — WDA5 WDA4 — WDA2 WDA1 WDA0 --11 -111 --11 -111

9Bh — — —
99h VRCON VREN — VRR — VR3 VR2 VR1 VR0 0-0- 0000 0-0- 0000

9Ah EEDAT EEDAT7 EEDAT6 EEDAT5 EEDAT4 EEDAT3 EEDAT2 EEDAT1 EEDAT0 0000 0000 0000 0000

9Bh EEADR EEADR7 EEADR6 EEADR5 EEADR4 EEADR3 EEADR2 EEADR1 EEADR0 0000 0000 0000 0000

9Ch EECON1 — — — — WRERR WREN WR RD ---- x000 ---- q000

9Dh EECON2 EEPROM 2 ---- ---- ---- ----

9Eh — — —
9Fh — — —

— = 0 u = x = q =  = 
1 MCLR
2 MCLR GP3
3 MCLR WDT RAIF 1
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2-6 PIC12F635/PIC16F636/639 BANK 2

Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 POR/BOD/
WUR (1)

Bank 2
10Ch — — —
10Dh — — —
10Eh — — —
10Fh — — —

110h CRCON GO/DONE ENC/DEC — — — — CRREG1 CRREG0 00-- --00 00-- --00

111h CRDAT0(2) 0 0000 0000 0000 0000

112h CRDAT1(2) 1 0000 0000 0000 0000

113h CRDAT2(2) 2 0000 0000 0000 0000

114h CRDAT3(2) 3 0000 0000 0000 0000

115h — — —
116h — — —

— = 0 u = x = q =  = 
1 MCLR
2 CRDAT<3:0> KEELOQ® KEELOQ® Encoder 

License Agreement KEELOQ® KEELOQ® Encoder License Agreement Microchip
www.microchip.com/KEELOQ Microchip
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2.2.2.1
2-1

• ALU
•
• SRAM

Z DC C
1

TO PD

CLRF STATUS
Z 1

000u u1uu u = 

BCF BSF
SWAPF MOVWF

13.0 

2-1 STATUS 03h 83h                

1 C DC
SUBLW SUBWF

R/W-0 R/W-0 R/W-0 R-1 R-1 R/W-x R/W-x R/W-x

IRP RP1 RP0 TO PD Z DC C
bit 7 bit 0

bit 7 IRP
1 = Bank 2 3 100h 1FFh
0 = Bank 0 1 00h FFh

bit 6-5 RP<1:0>
11 = Bank 3 180h 1FFh
10 = Bank 2 100h 17Fh
01 = Bank 1 80h FFh
00 = Bank 0 00h 7Fh

128
bit 4 TO

1 = CLRWDT SLEEP
0 = WDT

bit 3 PD
1 = CLRWDT

0 = SLEEP

bit 2 Z
1 = 0
0 = 0

bit 1 DC / ADDWF ADDLW SUBLW SUBWF

1 = 4 4
0 = 4 4

bit 0 C / ADDWF ADDLW SUBLW SUBWF

1 = 
0 = 

Two's Complement RRF RLF
C

R = W = U = 0
-n = POR 1 = 1 0 = x = 
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2.2.2.2

Option

• TMR0/WDT
• RA2/INT
• TMR0
• PORTA /

2-2 OPTION_REG 81h               

TMR0 1:1 PSA
OPTION_REG<3> 1

WDT 5.4

R/W-1 R/W-1 R/W-1 R/W-1 R/W-1 R/W-1 R/W-1 R/W-1

RAPU INTEDG T0CS T0SE PSA PS2 PS1 PS0
bit 7 bit 0

bit 7 RAPU PORTA /
1 = PORTA /
0 = PORTA /

bit 6 INTEDG
1 = RA2/INT
0 = RA2/INT

bit 5 T0CS TMR0
1 = RA2/T0CKI
0 = CLKOUT

bit 4 T0SE TMR0
1 = RA2/T0CKI
0 = RA2/T0CKI

bit 3 PSA
1 = WDT
0 = Timer0

bit 2-0 PS<2:0>

R = W = U = 0
-n = POR 1 = 1 0 = x = 

000
001
010
011
100
101
110
111

1 : 2
1 : 4
1 : 8
1 : 16
1 : 32
1 : 64
1 : 128
1 : 256

1 : 1
1 : 2
1 : 4
1 : 8
1 : 16
1 : 32
1 : 64
1 : 128

TMR0  WDT
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2.2.2.3 INTCON

INTCON TMR0
PORTA RA2/INT

2-3 INTCON 0Bh 8Bh                

GIE INTCON<7>
1

GIE INTCON<7>
1

R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
GIE PEIE T0IE INTE RAIE(1) T0IF(2) INTF RAIF(3)

bit 7 bit 0

bit 7 GIE
1 = 
0 = 

bit 6 PEIE
1 = 
0 = 

bit 5 T0IE TMR0
1 = TMR0
0 = TMR0

bit 4 INTE RA2/INT
1 = RA2/INT
0 = RA2/INT

bit 3 RAIE PORTA (1)

1 = PORTA
0 = PORTA

bit 2 T0IF TMR0 (2)

1 = TMR0
0 = TMR0

bit 1 INTF RA2/INT
1 = RA2/INT
0 = RA2/INT

bit 0 RAIF PORTA (3)

1 = PORTA<5:0>
0 = PORTA<5:0>

1 IOCA

2 Timer0 T0IF 1 Timer0
T0IF

3 MCLR WDT RAIF
1

R = W = U = 0
-n = POR 1 = 1 0 = x = 
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2.2.2.4 PIE1
PIE1 2-4

2-4 PIE1 1 8Ch                

PEIE INTCON<6> 1

R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 U-0 R/W-0
EEIE LVDIE CRIE C2IE(1) C1IE OSFIE — TMR1IE

bit 7 bit 0

bit 7 EEIE EE
1 = EE
0 = EE

bit 6 LVDIE
1 = LVD
0 = LVD

bit 5 CRIE
1 = 
0 = 

bit 4 C2IE 2 (1)

1 = 2
0 = 2

bit 3 C1IE 1
1 = 1
0 = 1

bit 2 OSFIE
1 = 
0 = 

bit 1 0
bit 0 TMR1IE TMR1

1 = TMR1
0 = TMR1

1 PIC16F636/639

R = W = U = 0
-n = POR 1 = 1 0 = x = 
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2.2.2.5 PIR1
PIR1 2-5

2-5 PIR1 1 0Ch                

GIE INTCON<7>
1

R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 U-0 R/W-0
EEIF LVDIF CRIF C2IF(1) C1IF OSFIF — TMR1IF

bit 7 bit 0

bit 7 EEIF EEPROM
1 = 
0 = 

bit 6 LVDIF
1 = LVD
0 = LVD

bit 5 CRIF
1 = 
0 = 

bit 4 C2IF 2 (1)

1 = C2OUT
0 = C2OUT

bit 3 C1IF 1
1 = C1OUT
0 = C1OUT

bit 2 OSFIF
1 = INTOSC
0 = 

bit 1 0
bit 0 TMR1IF Timer1

1 = Timer1
0 = Timer1

1 PIC16F636/639

R = W = U = 0
-n = POR 1 = 1 0 = x = 
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2.2.2.6 PCON

PCON 12-3

• POR
• WUR
• BOD
• WDT
• MCLR

PCON BOD

PCON 2-6

2-6 PCON 8Eh                
U-0 U-0 R/W-0 R/W-1 R/W-x U-0 R/W-0 R/W-x

— — ULPWUE SBODEN(1) WUR — POR BOD
bit 7 bit 0

bit 7-6 0
bit 5 ULPWUE

1 = 
0 = 

bit 4 SBODEN BOD (1)

1 = BOD
0 = BOD

bit 3 WUR
1 = 
0 = 1

bit 2 0
bit 1 POR

1 = 
0 = 1

bit 0 BOD
1 = 
0 = 1

1 BODEN<1:0> = 01 SBODEN

R = W = U = 0
-n = POR 1 = 1 0 = x = 
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2.3 PCL PCLATH
PC 13 8

PCL 5 PC<12:8> PCLATH
PC 2-5

PC 2-5
PCL PCLATH<4:0> → PCH PC
2-5 CALL GOTO

PCLATH<4:3> → PCH PC

2-5 PC

2.3.1 GOTO

GOTO
ADDWF PCL GOTO

PCL
256 AN556

Implementing a Table Read DS00556

2.3.2
PIC12F635/PIC16F636/639 8 x13

2-1

CALL
PC PUSH RETURN
RETLW RETFIE

POP PC PCLATH PUSH POP

8 9

PC

12 8 7 0

5
PCLATH<4:0>

PCLATH

PCL

ALU

GOTO, CALL

<10:0>

8

PC

12 11 10 0

11PCLATH<4:3>

PCH PCL

8 7

2

PCLATH

PCH PCL

1

2 PUSH POP /

CALL RETURN RETLW ETFIE
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2.4 INDF FSR
INDF INDF

INDF INDF
FSR

INDF
00h INDF

8 FSR
IRP STATUS<7>

9 2-6

2-1 RAM 20h-
2Fh

2-1

2-6 / PIC12F635/PIC16F636/639 

MOVLW 0x20 ;initialize pointer
MOVWF FSR ;to RAM

NEXT CLRF INDF ;clear INDF register
INCF FSR ;INC POINTER
BTFSS FSR,4 ;all done?
GOTO NEXT ;no clear next

CONTINUE ;yes continue

2-2

      

           

RP1 RP0 6 0 IRP 7 0

00 01 10 11
180h

1FFh

00h

7Fh

Bank 0 Bank 1 Bank 2 Bank 3
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3.0

3.1
PIC12F635/PIC16F636/639

3-1 PIC12F635/PIC16F636/639

RC

•
•

• FSCM
LP XT HS EC RC

PIC12F635/PIC16F636/639 8

1. EC I/O RA4
2. LP
3. XT
4. HS
5. RC RC FOSC/4 RA4
6. RCIO RC I/O RA4
7. INTOSC FOSC/4 RA4

I/O RA5
8. INTOSCIO I/O RA4 RA5

FOSC<2:0>
12.0 CPU

HFINTOSC
LFINTOSC

3-1 PIC12F635/PIC16F636/639

CPU

OSC1

OSC2

LP, XT, HS, RC, RCIO, EC

M
U

X

M
U

X

8 MHz

4 MHz

2 MHz

1 MHz

500 kHz

125 kHz

250 kHz

IRCF<2:0>

111

110

101

100

011

010

001

000
31 kHz

PWRT

FOSC<2:0>
   

SCS
OSCCON<0>

OSCCON<6:4>

WDT
FSCM

HFINTOSC(1)

8 MHz

LFINTOSC(2)

31 kHz

1 HFINTOSC = 
2 LFINTOSC =
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3.2

EC LP
XT HS RC

PIC12F635/PIC16F636/639
8 MHz

HFINTOSC 31 kHz
LFINTOSC

SCS
3.5 

3.3

3.3.1 OST
PIC12F635/PIC16F636/639 LP XT HS

POR PWRT

OST OSC1 1024
OST

PIC12F635/PIC16F636/639

3-1

3.6

3-1

/POR LFINTOSC
HFINTOSC

31 kHz
125 kHz-8 MHz 5 μs-10 μs

CPU/POR EC RC DC – 20 MHz

LFINTOSC 31 kHz EC RC DC – 20 MHz
/POR LP XT HS 31 kHz-20 MHz 1024 OST

LFINTOSC 31 kHz HFINTOSC 125 kHz-8 MHz 1 μs
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3.3.2 EC
EC

OSC1 RA4 I/O 3-2
EC

EC OST
POR
PIC12F635/PIC16F636/639

3-2 EC

3.3.3 LP XT HS
LP XT HS OSC1 OSC2

3-1

LP
LP

XT
XT XT

AT

HS
HS HS

AT

3-3 3-4

3-3
LP XT HS

3-4
XT HS

OSC1/CLKIN

I/O OSC2RA4

PIC12F635/PIC16F636/639

1

2 VDD

1
RS

2 RF
2 MΩ 10 MΩ

C1

C2

OSC2

RS(1)

OSC1

RF(2)

PIC12F635/PIC16F636/639

1
RS

2 RF
2 MΩ 10 MΩ

3
RP 1 MΩ

C1

C2

OSC2

RS(1)

OSC1

RP(3) RF(2)

PIC12F635/PIC16F636/639
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3.3.4 RC
RC RC

RC RC RCIO

RC RC OSC1 OSC2/
CLKOUT RC 4

3-5 RC

3-5 RC

RCIO RC OSC1 OSC2
I/O I/O PORTA

bit 4 RA4 3-6 RCIO

3-6 RCIO

RC REXT
CEXT

Lead Frame
CEXT

RC

3.4
PIC12F635/PIC16F636/639

1. HFINTOSC
8 MHz OSCTUNE

3-1 HFINTOSC
±12%

2. LFINTOSC
31 kHz

IRCF

SCS
3.5 

3.4.1 LFINTOSC LFINTOSCIO
12-1

FOSC LFINTOSC
LFINTOSCIO

LFINTOSC OSC1 I/O
OSC2/CLKOUT 4

CLKOUT

LFINTOSCIO OSC1 OSC2
I/O

3.4.2 HFINTOSC
HFINTOSC 8 MHz
OSCTUNE 3-1

HFINTOSC ±12%

HFINTOSC
3-1 IRCF

3.4.4 
8 MHz 125 kHz IRCF ≠

000 SCS = 1
IESO = 1 IRCF ≠ 000 HFINTOSC

HF HTS OSCCON<2>
HFINTOSC

OSC2/CLKOUT

CEXT

REXT

PIC12F635/PIC16F636/639

OSC1

FOSC/4

VDD

VSS

3 kΩ ≤ REXT ≤ 100 kΩ
CEXT > 20 pF

CEXT

REXT

PIC12F635/PIC16F636/639

OSC1

VDD

VSS

            3 kΩ ≤ REXT ≤ 100 kΩ
CEXT > 20 pF

I/O OSC2RA4
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3.4.2.1 OSCTUNE
HFINTOSC OSCTUNE

3-1

OSCTUNE ±12% OSCTUNE
0 5 2

OSCTUNE HFINTOSC
HFINTOSC 1 ms

OSCTUNE LFINTOSC LFINTOSC
PWRT

WDT FSCM

3-1 OSCTUNE 90h           
U-0 U-0 U-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
— — — TUN4 TUN3 TUN2 TUN1 TUN0

bit 7 bit 0

bit 7-5 0
bit 4-0 TUN<4:0>

01111 = 
01110 = 
•
•
•
00001 = 
00000 = 
11111 = 
•
•
•
10000 = 

R = W = U = 0
-n = POR 1 = 1 0 = x = 
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3.4.3 LFINTOSC
LFINTOSC 31 kHz

LFINTOSC
3-1 IRCF 31 kHz 3.4.4

LFINTOSC
PWRT WDT

FSCM

31 kHz IRCF = 000
SCS = 1 LFINTOSC

• IESO = 1 IRCF = 000
• PWRT
• WDT
• FSCM

LF LTS OSCCON<1>
LFINTOSC

3.4.4
8 MHz HFINTOSC 31 kHz LFINTOSC

3-1
IRCF<2:0> OSCCON<6:4>

8
• 8 MHz
• 4 MHz
• 2 MHz
• 1 MHz
• 500 kHz
• 250 kHz
• 125 kHz
• 31 kHz

3.4.5 HFINTOSC LFINTOSC

LFINTOSC HFINTOSC
IRCF

10 ms
LTS/HTS LFINTOSC HFINTOSC

1. IRCF
2. 10 ms

3.
4. CLKOUT

5. CLKOUT HTS/LTS

6.

8 MHz 125 kHz

HFINTOSC

IRCF 110
4 MHz IRCF

15-2 15-3
15-4
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3.5
SCS

3.5.1 SCS
SCS OSCCON<0>

CPU

SCS = 0 12-1
FOSC<2:0>

SCS = 1 IRCF
SCS

3.5.2
OSTS OSCCON<3>

FOSC
OSTS

LP XT HS OST

3.6

INTOSC

PIC12F635/PIC16F636/639 LP XT HS
OST 3.3.1

OST OST
1024

OST
OST 1024 OSTS

OSCCON<3> 1

3.6.1

• IESO = 1 CONFIG<10> /
• SCS = 0
• FOSC LP XT HS
•

- POR PWRT

-

LP XT HS
POR

3.6.2

1.
2. IRCF OSCCON<6:4>

3. OST 1024
4. OST
5. OSTS 1
6.

LP XT HS
7.

3.6.3 /
OSTS OSCCON<3>

PIC12F635/PIC16F636/639
12-1

SCS
OSTS OSCCON<3>

SLEEP
OSTS OSCCON<3>
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3-7

3.7
FSCM

FSCM
OST

3-8 FSCM

FSCM 12-1
FCMEN 1 FSCM

LP XT HS EC RC I/O

FSCM OSFIF PIR1<2>
1 OSFIE PIE1<2> 1

IRCF OSCCON<6:4>
OSTS OSCCON<3>

WDT SCS
OSCCON<0> FSCM LTS

TOSC 64 FSCM
FSCM

3-8 FSCM

CM = 0
1

CM = 1
1 FSCM

IRCF

Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1

0 1 1022 1023

                          PC PC + 1 PC + 2

T

INTOSC

OSC1

OSC2

TOST

LFINTOSC ÷ 64

S

C

Q

31 kHz
~32 μs

488 Hz
~2 ms

CM

Q 1

2 ≤ ~488 Hz FSCM

FCSM
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3.7.1

SLEEP SCS
PIC12F635/

PIC16F636/639
IRCF OSCCON<6:4>

OSFIF

3-9 FSCM

3.7.2
FSCM

OST
EC RC

LP XT HS
FSCM

3-9

OST
LFINTOSC FSCM

OSCFIF

CM
Q

CM CM CM

OSTS
OSCCON<3>
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3-2 OSCCON 8Fh         

3-2

U-0 R/W-1 R/W-1 R/W-0 R-1 R-0 R-0 R/W-0
— IRCF2 IRCF1 IRCF0 OSTS(1) HTS LTS SCS

bit 7 bit 0

bit 7 0
bit 6-4 IRCF<2:0>

000 = 31 kHz
001 = 125 kHz
010 = 250 kHz
011 = 500 kHz
100 = 1 MHz
101 = 2 MHz
110 = 4 MHz
111 = 8 MHz

bit 3 OSTS (1)

1 = FOSC<2:0>
0 = HFINTOSC LFINTOSC

bit 2 HTS HFINTOSC  – 8 MHz 125 kHz
1 = HFINTOSC
0 = HFINTOSC

bit 1 LTS LFINTOSC  – 31 kHz
1 = LFINTOSC
0 = LFINTOSC

bit 0 SCS
1 =
0 = FOSC<2:0>

1 LP XT HS
0

R = W = U = 0
-n = POR 1 = 1 0 = x = 

Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 POR/BOD/
WUR

0Ch PIR1 EEIF LVDIF CRIF C2IF C1IF OSFIF — TMR1IF 0000 00-0 0000 00-0

8Ch PIE1 EEIE LVDIE CRIE C2IE C1IE OSFIE — TMR1IE 0000 00-0 0000 00-0

8Fh OSCCON — IRCF2 IRCF1 IRCF0 OSTS HTS LTS SCS -110 x000 -110 x000

90h OSCTUNE — — — TUN4 TUN3 TUN2 TUN1 TUN0 ---0 0000 ---u uuuu

2007h(1) CONFIG CPD CP MCLRE PWRTE WDTE FOSC2 FOSC1 FOSC0 — —

x = u = — = 0
1 12-1
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4.0 I/O
12 I/O

I/O

I/O

4.1 PORTA TRISA
PORTA 6 I/O

TRISA 4-4 TRISA 1
= 1 PORTA

TRISA = 0
PORTA

RA3
TRIS 1 4-1

PORTA

PORTA 4-3

MCLRE = 1 RA3 0

TRISA PORTA

TRISA 1 I/O
0

4-1 PORTA

4.2
PIC12F635/PIC16F636/639 PORTA

/ RA0

4.2.1 /
RA3 PORTA

WDA

/ RAPU OPTION_REG<7>
1 MCLR RA3

RA3

CMCON0 19h

0

BCF STATUS,RP0 ;Bank 0
BCF STATUS,RP1 ;
CLRF PORTA ;Init PORTA
MOVLW 07h ;Set RA<2:0> to 
MOVWF CMCON0 ;digital I/O
BSF STATUS,RP0 ;Bank 1
BCF STATUS,RP1 ;
MOVLW 0Ch ;Set RA<3:2> as inputs
MOVWF TRISA ;and set RA<5:4,1:0>

;as outputs
BCF STATUS,RP0 ;Bank 0
BCF STATUS,RP1 ;

PORTA = GPIO

TRISA = TRISIO
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4-1 WDA / 97h               

4-2 WPUDA / 95h

U-0 U-0 R/W-1 R/W-1 U-0 R/W-1 R/W-1 R/W-1
— — WDA5 WDA4 — WDA2 WDA1 WDA0

bit 7 bit 0

bit 7-6 0
bit 5-4 WDA<5:4> /

1 = 
0 = 

bit 3 0
bit 2-0 WDA<2:0> /

1 = 
0 = 

1 RAPU TRIS = 1 WDA
WDA = 1 /

2 MCLR RA3

R = W = U = 0
-n = POR 1 = 1 0 = x = 

U-0 U-0 R/W-1 R/W-1 U-0 R/W-1 R/W-1 R/W-1
— — WPUDA5(3) WPUDA4(3) — WPUDA2 WPUDA1 WPUDA0

bit 7 bit 0

bit 7-6 0
bit 5-4 WPUDA<5:4> / (3)

1 = /
0 = /

bit 3 0
bit 2-0 WPUDA<2:0> /

1 = /
0 = /

1 RAPU TRIS = 1 WPUDA
WPUDA = 1 /

2 MCLR RA3

3 INTOSC T1OSC WPUDA5 WPUDA5
1 WPUDA4 OSC2 WPUDA4
1

R = W = U = 0
-n = POR 1 = 1 0 = x = 



 2005 Microchip Technology Inc. DS41232B_CN 41

PIC12F635/PIC16F636/639

4-3 PORTA PORTA 05h                     

4-4 TRISA PORTA 85h                     

U-0 U-0 R/W-x R/W-x R-x R/W-x R/W-0 R/W-0
— — RA5 RA4 RA3 RA2 RA1 RA0

bit 7 bit 0

bit 7-6: 0
bit 5-0: RA<5:0> PORTA I/O

1 =  > VIH
0 =  < VIL

R = W = U = 0
-n = POR 1 = 1 0 = x = 

U-0 U-0 R/W-1 R/W-1 R-1 R/W-1 R/W-1 R/W-1
— — TRISA5(2) TRISA4(2) TRISA3(1) TRISA2 TRISA1 TRISA0

bit 7 bit 0

bit 7-6: 0
bit 5-0: TRISA<5:0> PORTA (1,2)

1 = PORTA
0 = PORTA

1 TRISA<3> 1

2 XT HS LP TRISA<5:4> 1

R = W = U = 0
-n = POR 1 = 1 0 = x = 
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4.2.2
PORTA

IOCAx
4-5

PORTA
INTCON

2-3 PORTA
RAIF

a) PORTA

b) RAIF

RAIF 1 PORTA
RAIF

MCLR BOD
RAIF

1

4-5 IOCA PORTA 96h               

I/O
Q2 RAIF

1

U-0 U-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
— — IOCA5(2) IOCA4(2) IOCA3(3) IOCA2 IOCA1 IOCA0

bit 7 bit 0

bit 7-6 0
bit 5-0 IOCA<5:0> PORTA (2,3)

1 = (1)

0 = 

1 GIE

2 XT HS LP IOCA<5:4> 0

3 WUR IOCA<3>

R = W = U = 0
-n = POR 1 = 1 0 = x = 
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4.2.3
RA0 ULPWU

RA0
ULPWUE PCON<5> 1

RA0

RA0 1
RA0 RA0

ULPWUE 1 SLEEP
RA0 VIL

GIE INTCON<7>
0004h

4.2.2
12.9.3 PORTA

RA0 RC
4-2

RA0
4-1

4-2

AN879 Using
the Microchip Ultra Low-Power Wake-up
Module DS00879

BCF STATUS,RP0 ;Bank 0
BCF STATUS,RP1 ;
BSF PORTA,0 ;Set RA0 data latch
MOVLW H’7’ ;Turn off
MOVWF CMCON0 ; comparators
BSF STATUS,RP0 ;Bank 1
BCF STATUS,RP1 ;
BCF TRISA,0 ;Output high to
CALL CapDelay ; charge capacitor
BSF PCON,ULPWUE ;Enable ULP Wake-up
BSF IOCA,0 ;Select RA0 IOC
BSF TRISA,0 ;RA0 to input
MOVLW B’10001000’ ;Enable interrupt
MOVWF INTCON ; and clear flag
SLEEP ;Wait for IOC
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4.2.4
PORTA

4.2.4.1 RA0/C1IN+/ICSPDAT/ULPWU
4-1 RA0

• I/O
•
• In-Circuit Serial Programming™

•

4-1 RA0

I/O

VDD

VSS

D

QCK

Q

D

QCK

Q

D

QCK

Q

D

QCK

Q

VDD

D

EN

Q

D

EN

Q

RD PORTA

RD

WR

WR

RD

WR
IOCA

RD
IOCA

(1)

Q3

WR

RD

0 1

IULP

WPUDA

WPUDA

PORTA

TRISA

TRISA

PORTA

1

VT

ULPWUE

–
+

VSS

D

QCK

Q

WR

RD

WDA

WDA

(1)

RAPU
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4.2.4.2 RA1/C1IN-/VREF/ICSPCLK

4-2 RA1

• I/O
•
•

4-2 RA1

4.2.4.3 RA2/T0CKI/INT/C1OUT
4-3 RA2

• I/O
• TMR0
•
•

4-3 RA2

I/O

VDD

VSS

D

QCK

Q

D

QCK

Q

D

QCK

Q

D

QCK

Q

D

EN

Q

D

EN

Q

WR
WPUDA

RD
WPUDA

RD PORTA

RD
PORTA

WR
PORTA

WR
TRISA

RD
TRISA

WR
IOCA

RD
IOCA

RAPU

(1)

D

QCK

Q

WR
WDA

RD
WDA

VDD

VSS

(1)

Q3

1

I/O

VDD

VSS

D

QCK

Q

D

QCK

Q

D

QCK

Q

D

EN

Q

D

EN

Q

RD
PORTA

WR
PORTA

WR
TRISA

RD
TRISA

WR
IOCA

RD
IOCA

0

1C1OUT

INT

TMR0

RD PORTA

D

QCK

Q

WR
WPUDA

RD
WPUDA

RAPU

D

QCK

Q

WR
WDA

RD
WDA

VDD

VSS

C1OUT

Q3
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4.2.4.4 RA3/MCLR/VPP

4-4 RA3

•
•
•

4-4 RA3

VSS

D

QCK

Q

D

EN

Q

RD PORTA

RD
PORTA

WR
IOCA

RD
IOCA

Reset MCLRE

RD
TRISA

VSS

D

EN

Q

MCLRE

VDD

MCLRE

HV

Q3

WURE
Sleep
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4.2.4.5 RA4/T1G/OSC2/CLKOUT

4-5 RA4

• I/O
• TMR1
• /
•

4-5 RA4

4.2.4.6 RA5/T1CKI/OSC1/CLKIN
4-6 RA5

• I/O
• TMR1
• /
•

4-6 RA5 

I/O

VDD

VSS

D

QCK

Q

D

QCK

Q

D

QCK

Q

D

EN

Q

D

EN

Q

XTAL

RD
PORTA

WR
PORTA

WR
TRISA

RD
TRISA

WR
IOCA

RD
IOCA

Fosc/4

OSC1

CLKOUT

0

1

CLKOUT

RD PORTA 
T1G Timer1

INTOSC/
RC/EC(2)

CLKOUT

1 XT HS LP LPTMR1 CLKOUT

2 CLKOUT

D

QCK

Q

WR
WPUDA

RD
WPUDA

RAPU

D

QCK

Q

WR
WDA

RD
WDA

VDD

VSS

CLK(1)

Q3

I/O

VDD

VSS

D

QCK

Q

D

QCK

Q

D

QCK

Q

D

EN

Q

D

EN

Q

RD
PORTA

WR
PORTA

WR
TRISA

RD
TRISA

WR
IOCA

RD
IOCA

T1G Timer1

INTOSC

RD PORTA

OSC2

(2)

1 XT HS LP LPTMR1
2 LP Timer1

D

QCK

Q

WR
WPUDA

RD
WPUDA

RAPU

D

QCK

Q

WR
WDA

RD
WDA

VDD

VSS

CLK(1)

Q3
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4-1 PORTA

Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 POR/BOD/
WUR

05h PORTA — — RA5 RA4 RA3 RA2 RA1 RA0 --xx xx00 --uu uu00

0Bh/
8Bh

INTCON GIE PEIE T0IE INTE RAIE T0IF INTF RAIF 0000 0000 0000 0000

0Eh TMR1L 16 TMR1 xxxx xxxx uuuu uuuu

0Fh TMR1H 16 TMR1 xxxx xxxx uuuu uuuu

10h T1CON T1GINV TMR1GE T1CKPS1 T1CKPS0 T1OSCEN T1SYNC TMR1CS TMR1ON 0000 0000 uuuu uuuu

1Ah CMCON1 — — — — — — T1GSS C2SYNC ---- --10 ---- --10

19h CMCON0 C2OUT C1OUT C2INV C1INV CIS CM2 CM1 CM0 0000 0000 0000 0000

81h OPTION_REG RAPU INTEDG T0CS T0SE PSA PS2 PS1 PS0 1111 1111 1111 1111

85h TRISA — — TRISA5 TRISA4 TRISA3 TRISA2 TRISA1 TRISA0 --11 1111 --11 1111

95h WPUDA — — WPUDA5 WPUDA4 — WPUDA2 WPUDA1 WPUDA0 --11 -111 --11 -111

96h IOCA — — IOCA5 IOCA4 IOCA3 IOCA2 IOCA1 IOCA0 --00 0000 --00 0000

97h WDA — — WDA5 WDA4 — WDA2 WDA1 WDA0 --11 -111 --11 -111

x = u = — = 0 PORTA
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4.3 PORTC
PORTC I/O 6

I/O

4-3 PORTC

4.3.1 RC0/C2IN+
RC0

• I/O
•

4.3.2 RC1/C2IN-
RC1

• I/O
•

4-7 RC0 RC1

4.3.3 RC2
RC2 I/O

4.3.4 RC3
RC3 I/O

4.3.5 RC5
RC5 I/O

4-8 RC2 RC3 RC5

CMCON0 19h

0

BCF STATUS,RP0 ;Bank 0
BCF STATUS,RP1 ;
CLRF PORTC ;Init PORTC
MOVLW 07h ;Set RC<4,1:0> to 
MOVWF CMCON0 ;digital I/O
BSF STATUS,RP0 ;Bank 1
BCF STATUS,RP1
MOVLW 0Ch ;Set RC<3:2> as inputs
MOVWF TRISC ;and set RC<5:4,1:0>

;as outputs
BCF STATUS,RP0 ;Bank 0
BCF STATUS,RP1 ;

I/O

VDD

VSS

D

QCK

Q

D

QCK

Q

WR
PORTC

WR
TRISC

RD
TRISC

RD
PORTC

I/O

VDD

VSS

D

QCK

Q

D

QCK

Q

WR
PORTC

WR
TRISC

RD
TRISC

RD
PORTC
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4.3.6 RC4/C2OUT
RC4

• I/O
•

4-9 RC4

I/O

VDD

VSS

D

QCK

Q

D

QCK

Q

WR
PORTC

WR
TRISC

RD
TRISC

RD
PORTC

0

1

C2OUT
C2OUT
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4-6 PORTC PORTC 07h                     

4-7 TRISC PORTC 87h                     

4-2 PORTC

U-0 U-0 R/W-x R/W-x R/W-x R/W-x R/W-0 R/W-0
— — RC5 RC4 RC3 RC2 RC1 RC0

bit 7 bit 0

bit 7-6: 0
bit 5-0: RC<5:0> PORTC I/O

1 =  > VIH
0 =  < VIL

R = W = U = 0
-n = POR 1 = 1 0 = x = 

U-0 U-0 R/W-1 R/W-1 R/W-1 R/W-1 R/W-1 R/W-1
— — TRISC5 TRISC4 TRISC3 TRISC2 TRISC1 TRISC0

bit 7 bit 0

bit 7-6: 0
bit 5-0: TRISC<5:0> PORTC

1 = PORTC
0 = PORTC

R = W = U = 0
-n = POR 1 = 1 0 = x = 

Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 POR/BOD/
WUR

07h PORTC — — RC5 RC4 RC3 RC2 RC1 RC0 --xx xx00 --uu uu00

19h CMCON0 C2OUT C1OUT C2INV C1INV CIS CM2 CM1 CM0 0000 0000 0000 0000

87h TRISC — — TRISC5 TRISC4 TRISC3 TRISC2 TRISC1 TRISC0 --11 1111 --11 1111

x = u = — = 0 PORTC
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5.0 TIMER0

Timer0 /

• 8 /
•
• 8

•
• FFh 00h

•

5-1 WDT Timer0

5.1 Timer0

T0CS OPTION_REG<5>
Timer0

TMR0
Timer0

TMR0

T0CS OPTION_REG<5> 1
Timer0 RA2/T0CKI

TOSE
OPTION_REG<4> TOSE

5.2 Timer0

TMR0 / FFh 00h
Timer0 T0IF INTCON<2>

1 T0IE INTCON<5>
Timer0

T0IF
Timer0

5-1 TIMER0/WDT

Timer0
PICmicro®

DS33023A_CN

PICmicro®

MCU
DS33023A_CN

T0CKI

T0SE

CLKOUT

TMR0 

WDT
PS<2:0>

WDTE

T0IF 1
T0CS

1 T0SE T0CS PSA PS<2:0>  WDTPS<3:0>  WDTCON

0

1

0

1

0

1

SYNC/2

8

8

8

0

1

= FOSC/4

PSA

PSA

PSA

16
16

WDTPS<3:0>

LFINTOSC

SWDTEN
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5.3 Timer0

Q2 Q4
T0CKI

T0CKI
2 TOSC 20 ns RC

5-1 OPTION_REG 81               

CMCON0 19h

0

R/W-1 R/W-1 R/W-1 R/W-1 R/W-1 R/W-1 R/W-1 R/W-1

RAPU INTEDG T0CS T0SE PSA PS2 PS1 PS0
bit 7 bit 0

bit 7 RAPU PORTA
1 = PORTA
0 = WPUDA Individual Values PORTA

bit 6 INTEDG
1 = RA2/T0CKI/INT/C1OUT
0 = RA2/T0CKI/INT/C1OUT

bit 5 T0CS TMR0
1 = RA2/T0CKI/INT/C1OUT
0 = CLKOUT

bit 4 T0SE TMR0
1 = RA2/T0CKI/INT/C1OUT
0 = RA2/T0CKI/INT/C1OUT

bit 3 PSA
1 = WDT
0 = Timer0

bit 2-0 PS<2:0>

1 PIC12F635/PIC16F636/639 16 WDT 12.11
WDT

R = W = U = 0
-n = POR 1 = 1 0 = x = 

000
001
010
011
100
101
110
111

1 : 2
1 : 4
1 : 8
1 : 16
1 : 32
1 : 64
1 : 128
1 : 256

1 : 1
1 : 2
1 : 4
1 : 8
1 : 16
1 : 32
1 : 64
1 : 128

TMR0 WDT (1)
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5.4
Timer0 8

PSA OPTION_REG<3>
PSA

Timer0 PS<2:0> OPTION_REG<2:0>

Timer0
TMR0 CLRF 1 MOVWF 1

BSF 1, x
WDT CLRWDT

5.4.1

Timer0 WDT
5-1 5-2

5-1
TIMER0 → WDT

WDT Timer0 5-2.
WDT

5-2
WDT → TIMER0

5-1 TIMER0

BCF STATUS,RP0 ;Bank 0
BCF STATUS,RP1 ;
CLRWDT ;Clear WDT
CLRF TMR0 ;Clear TMR0 and

; prescaler
BSF STATUS,RP0 ;Bank 1
BCF STATUS,RP1 ;
MOVLW b’00101111’ ;Required if desired
MOVWF OPTION_REG ; PS2:PS0 is 
CLRWDT ; 000 or 001

;
MOVLW b’00101xxx’ ;Set postscaler to
MOVWF OPTION_REG ; desired WDT rate
BCF STATUS,RP0 ;Bank 0
BCF STATUS,RP1 ;

CLRWDT ;Clear WDT and
;prescaler

BSF STATUS,RP0 ;Bank 1
BCF STATUS,RP1 ;
MOVLW b’xxxx0xxx’ ;Select TMR0, 

;prescale, and 
;clock source

MOVWF OPTION_REG ; 
BCF STATUS,RP0 ;Bank 0
BCF STATUS,RP1 ;

Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 POR/BOD/
WUR

01h TMR0 Timer0 xxxx xxxx uuuu uuuu

0Bh/8Bh INTCON GIE PEIE T0IE INTE RAIE T0IF INTF RAIF 0000 0000 0000 0000

81h OPTION_REG RAPU INTEDG T0CS T0SE PSA PS2 PS1 PS0 1111 1111 1111 1111

85h TRISA — — TRISA5 TRISA4 TRISA3 TRISA2 TRISA1 TRISA0 --11 1111 --11 1111

— = 0 u = x = Timer0
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6.0 TIMER1
PIC12F635/PIC16F636/639 16

6-1 Timer1 Timer1

• 16 / TMR1H:TMR1L
•
•
•
• FFFFh 0000h
•
•

- T1G C2 T1GSS
- T1GINV

• LP

6-1 Timer1 T1CON
/ Timer1 Timer1

6-1 PIC12F635/PIC16F636/639 TIMER1    

PICmicro®

DS33023A_CN

TMR1H TMR1L

T1SYNC

TMR1CS
T1CKPS<1:0>

FOSC/4 1, 2, 4, 8

1

0

0

1

2

OSC1/T1CKI

OSC2/T1G

TMR1IF 1

TMR1(1)

TMR1ON
TMR1GE

TMR1ON
TMR1GE

INTOSC

T1OSCEN
No CLKOUT

(3)

1

0C2OUT(2)

T1GSS

T1GINV

C2
TMR1

1 Timer1
2 PIC16F636/639 C2OUT PIC12F635 C1OUT
3 LP ST T1CKI ST
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6.1 Timer1
Timer1
• 16
• 16
• 16

Timer1
Timer1 T1CKI

/
Timer1 T1G
2

CLKOUT INTOSC Timer1 LP

6.2 Timer1
Timer1 TMR1H:TMR1L FFFFh

0000h Timer1 Timer1
PIR1<0> 1

1
• Timer1 PIE1<0>
• PEIE INTCON<6>
• GIE INTCON<7>

TMR1IF

6.3 Timer1

Timer1
1 2 4 8 T1CKPS T1CON<5:4>

TMR1H TMR1L

6.4 Timer1
Timer1 T1G 2

T1G
2

Timer1 CMCON1 7-2

T1GINV T1CON<7> Timer1
T1G 2

Timer1

6-2 TIMER1

TMR1H:TTMR1L TMR1IF

T1G C2OUT Timer1
TMR1GE T1CON<6>

1 Timer1
7-2

T1CKI = 1
TMR1

T1CKI = 0
TMR1

1
2


