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 12-4 MCLR VDD 1

 12-5 MCLR VDD 2

 12-6 MCLR VDD

TPWRT

TOST

VDD

MCLR

POR

PWRT

OST

VDD

MCLR

POR

PWRT

OST

TPWRT

TOST

TPWRT

TOST

VDD

MCLR

POR

PWRT

OST



 2005 Microchip Technology Inc. DS41232B_CN 119

PIC12F635/PIC16F636/639

 12-4
MCLR
WDT

(1) WDT

W — xxxx xxxx uuuu uuuu uuuu uuuu

INDF 00h/80h xxxx xxxx xxxx xxxx uuuu uuuu

TMR0 01h xxxx xxxx uuuu uuuu uuuu uuuu

PCL 02h/82h 0000 0000 0000 0000 PC + 1(3)

STATUS 03h/83h 0001 1xxx 000q quuu(4) uuuq quuu(4)

FSR 04h/84h xxxx xxxx uuuu uuuu uuuu uuuu

PORTA 05h --xx xx00 --00 0000 --uu uu00

PORTC(6) 07h --xx xx00 --00 0000 --uu uu00

PCLATH 0Ah/8Ah ---0 0000 ---0 0000 ---u uuuu

INTCON 0Bh/8Bh 0000 0000 0000 0000 uuuu uuuu(2)

PIR1 0Ch 0000 00-0 0000 00-0 uuuu uu-u(2)

TMR1L 0Eh xxxx xxxx uuuu uuuu uuuu uuuu

TMR1H 0Fh xxxx xxxx uuuu uuuu uuuu uuuu

T1CON 10h 0000 0000 uuuu uuuu -uuu uuuu

WDTCON 18h ---0 1000 ---0 1000 ---u uuuu

CMCON0 19h 0000 0000 0000 0000 uuuu uuuu

CMCON1 1Ah ---- --10 ---- --10 ---- --uu

OPTION_REG 81h 1111 1111 1111 1111 uuuu uuuu

TRISA 85h --11 1111 --11 1111 --uu 1uuu

TRISC(6) 87h --11 1111 --11 1111 --uu 1uuu

PIE1 8Ch 0000 00-0 0000 00-0 uuuu uu-u

PCON 8Eh --01 q-qq --0u u-uu(1,5) --0u u-uu

OSCCON 8Fh -110 x000 -110 x000 -uuu uuuu

OSCTUNE 90h ---0 0000 ---u uuuu ---u uuuu

WPUDA 95h --11 -111 --11 -111 uuuu uuuu

IOCA 96h --00 0000 --00 0000 --uu uuuu

WDA 97h --11 -111 --11 -111 uuuu uuuu

VRCON 99h 0-0- 0000 0-0- 0000 u-u- uuuu

EEDAT 9Ah 0000 0000 0000 0000 uuuu uuuu

EEADR 9Bh 0000 0000 0000 0000 uuuu uuuu

EECON1 9Ch ---- x000 ---- q000 ---- uuuu

EECON2 9Dh ---- ---- ---- ---- ---- ----

ADRESL 9Eh xxxx xxxx uuuu uuuu uuuu uuuu

ADCON1 9Fh -000 ---- -000 ---- -uuu ----

LVDCON 94h --00 -000 --00 -000 --uu -uuu

CRCON 110h 00-- --00 00-- --00 uu-- --uu

u = x = - = 0 q = 
1 VDD

2 INTCON / PIR1
3 GIE 1 PC 0004h
4 12-5
5 bit 0 = 0 bit 0 = u
6 PIC16F636/639
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 12-5
PCON

000h 0001 1xxx --01 --0x

MCLR 000h 000u uuuu --0u --uu

MCLR 000h 0001 0uuu --0u --uu

WDT 000h 0000 uuuu --0u --uu

WDT PC + 1 uuu0 0uuu --uu --uu

000h 0001 1uuu --01 --10

PC + 1(1) uuu1 0uuu --uu --uu

000h 0001 1xxx --01 --0x

u = x = – = 0
1 GIE 1 PC + 1 PC 0004h
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12.9
PIC12F635/PIC16F636/639 8
• RA2/INT
• Timer0
• PORTA
• 2
• Timer1
• EEPROM
•

INTCON 1
PIR1 INTCON

GIE INTCON<7> 1

INTCON PIE
GIE

RETFIE GIE
1

INTCON
• INT
• PORTA
• TMR0

PIR1
PIE1

PIR
• EEPROM
• 2
• Timer1
•

• GIE
•
• 0004h PC

INT PORTA

12-8

Timer1 EEPROM

12.9.1 RA2/INT
RA2/INT
INTEDG OPTION<6> 1

INTEDG RA2/INT
INTF INTCON<1>

1 INTE INTCON<4>

INTF INTE
1 RA2/INT

GIE
0004h 12.12 
SLEEP RA2/INT 12-10

1 GIE
1

2 GIE

GIE 1

CMCON 19h
0
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12.9.2 TMR0
TMR0 FFh Æ 00h T0IF

INTCON<2> 1 1/ T0IE INTCON<5>
/ Timer0

5.0 Timer0

12.9.3 PORTA
PORTA RAIF INTCON<0>

1/ RAIE INTCON<3>
IOCA

 12-7

Q2
I/O RAIF

1

TMR1IF
TMR1IE

C1IF
C1IE

T0IF
T0IE
INTF
INTE
RAIF
RAIE

GIE

PEIE

CPU

CRIE
CRIF

EEIF
EEIE

IOC-RA0
IOCA0

IOC-RA1
IOCA1

IOC-RA2
IOCA2

IOC-RA3
IOCA3

IOC-RA4
IOCA4

IOC-RA5
IOCA5

LVDIF
LVDIE

OSFIF
OSFIE

C2IF(1)

C2IE(1)

1 PIC16F636/639
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 12-8 INT

 12-6

Q2Q1 Q3 Q4 Q2Q1 Q3 Q4 Q2Q1 Q3 Q4 Q2Q1 Q3 Q4 Q2Q1 Q3 Q4

OSC1

CLKOUT(3)

INT

INTF
INTCON<1>

GIE
INTCON<7>

PC

(2)

PC PC + 1 PC + 1 0004h 0005h

Inst (0004h) Inst (0005h)Inst (PC) Inst (PC + 1)

Inst (PC – 1) Inst (0004h)Inst (PC)

—

1 INTF Q1
2 = 3-4 TCY  = 3 TCY TCY = Inst (PC)

3 CLKOUT INTOSC RC
4 INT 15.0 AC
5 Q4-Q1 INTF 1

(1)

(4)

(5)
(1)

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

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

0Ch PIR1 EEIF LVDIF CRIF C2IF(1) C1IF OSFIF — TMR1IF 0000 00-0 0000 00-0

8Ch PIE1 EEIE LVDIE CRIE C2IE(1) C1IE OSFIE — TMR1IE 0000 00-0 0000 00-0

x = u = — = 0 q = 

1 PIC16F636/639
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12.10
PC

W

PIC12F635/PIC16F636/639 16
2-2

W_TEMP STATUS_TEMP 16

12-1
• W
•
• ISR
•

• W

12-1 RAM W

PIC12F635/PIC16F636/639
PCLATH ISR

GOTO ISR
PCLATH

MOVWF W_TEMP ;Copy W to TEMP register
SWAPF STATUS,W ;Swap status to be saved into W 
CLRF STATUS ;bank 0, regardless of current bank, Clears IRP,RP1,RP0
MOVWF STATUS_TEMP ;Save status to bank zero STATUS_TEMP register
:
:(ISR) ;Insert user code here
:
SWAPF STATUS_TEMP,W ;Swap STATUS_TEMP register into W 

;(sets bank to original state)
MOVWF STATUS ;Move W into Status register
SWAPF W_TEMP,F ;Swap W_TEMP
SWAPF W_TEMP,W ;Swap W_TEMP into W
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12.11 WDT
PIC12F635/PIC16F636/639 WDT PIC16F WDT

16
WDT TMR0

WDT 268 12-7
WDT

12.11.1 WDT
WDT 31 kHz LFINTOSC LTS

LFINTOSC

WDTCON ---0 1000
16 ms PIC12F635/

PIC16F636/639

INTRC
WDT

16 INTRC 32
65536 WDT 1 ms 268s

12.11.2 WDT
WDTE 1 WDT

WDTE 1 SWDTEN
WDTCON<0> WDTE

SWDTEN WDT 1
WDT WDT

PSA PS<2:0> OPTION_REG
PIC16F 5.0

Timer0

 12-9

 12-7 WDT

OST
WDT OST WDT

OST
WDT

WDT

WDTE = 0
CLRWDT

 +  = T1OSC EXTRC HFINTOSC EXTCLK
 +  = XT HS LP OST

31 kHz

PSA

16 WDT

   TMR0

(1)

8

PS<2:0>

PSA

WDT

TMR0WDTPS<3:0>

WDTE

1

10

0

SWDTEN WDTCON

LFINTOSC

1 Timer0/WDT 5.4 
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 12-2 WDTCON 18h                

 12-8

U-0 U-0 U-0 R/W-0 R/W-1 R/W-0 R/W-0 R/W-0
— — — WDTPS3 WDTPS2 WDTPS1 WDTPS0 SWDTEN(1)

bit 7 bit 0

bit 7-5 0
bit 4-1 WDTPS<3:0>

  = 
0000  = 1:32
0001  = 1:64
0010  = 1:128
0011  = 1:256
0100  = 1:512
0101  = 1:1024
0110  = 1:2048
0111  = 1:4096
1000  = 1:8192
1001  = 1:16394
1010  = 1:32768
1011  = 1:65536
1100  =
1101  =
1110  =
1111  =

bit 0 SWDTEN / (1)

1 = WDT
0 = WDT

1 WDTE = 1 WDT WDTE
= 0 / WDT

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

Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0

18h WDTCON — — — WDTPS3 WDTPS2 WSTPS1 WDTPS0 SWDTEN

81h OPTION_REG RAPU INTEDG T0CS T0SE PSA PS2 PS1 PS0

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

1 12-1
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12.12 SLEEP
SLEEP

• WDT
• PD
• TO 1
•
• I/O SLEEP

I/O
VDD VSS I/O

CVREF
I/O

T0CKI VDD VSS
PORTA

MCLR

12.12.1

1. MCLR
2. WDT
3. RA2/INT PORTA

TO PD
PD 1

PD TO WDT

1. TMR1 Timer1
2. Timer1

3. EEPROM
4.
5.
6. INT

SLEEP PC + 1

1 GIE
GIE SLEEP

GIE 1
SLEEP

0004h SLEEP
SLEEP NOP

WDT

12.12.2
GIE

1

• SLEEP SLEEP
NOP WDT WDT

TO 1 PD

• SLEEP
SLEEP

WDT WDT
TO

1 PD

SLEEP SLEEP
1

SLEEP PD PD 1 SLEEP
NOP

WDT SLEEP
CLRWDT

1 WDT
MCLR

2 PIC16F639 AFE
AFE

11.32.2.3 

GIE

1
SLEEP

WUR WURE = 0
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 12-10

12.13
ICSP

12.14 ID
4 2000h - 2003h

ID

/ ID
7

Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4
OSC1

CLKOUT(4)

INT
INTF

INTCON<1>

GIE
INTCON<7>

PC PC PC + 1 PC + 2

Inst(PC) = Sleep

Inst(PC – 1)

Inst(PC + 1) Inst(PC + 2)

Inst(PC + 1)

Inst(0004h) Inst(0005h)

Inst(0004h)

PC + 2 0004h 0005h

   

TOST(2)

PC + 2

1 XT HS LP
2 TOST = 1024 TOSC EC RC
3 GIE = 1  0004h GIE = 0
4 XT HS LP EC CLKOUT

(3)

EEPROM FLASH
PIC12F6XX/

16F6XX Memory Programming
Specification DS41204
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12.15
PIC12F635/PIC16F636/639

•
•
•

RA0 RA1 MCLR VPP
VIL VIHH /

PIC12F6XX/16F6XX Memory
Programming Specification DS41204 RA0

RA1
RA0 RA1

/
PC 00h

6 14
14

PIC12F6XX/16F6XX Memory Programming
Specification DS41204

12-11

 12-11

12.16
MCLR

14 MPLAB® ICD 2
20 PIC16F636 ICD MPLAB

ICD 2
MCLR

ICD
header MPLAB ICD 2

14 14

PIC16F636 ICD ICD
MPLAB ICD 2

12-9

 12-9

MPLAB® ICD 2
DS51331_CN Microchip

www.microchip.com

 12-12 20 ICD

PIC16F636

VDD

VSS

MCLR/VPP/RA3

RA1

RA0

+5V
0V

VPP

CLK

 I/O

* * *

*

*

I/O ICDCLK ICDDATA
1

0h NOP
700h-7FFh

20 PDIP
PI

C
16

F6
36

-IC
D

      

NC
ICDMCLR/VPP

VDD
RA5
RA4
RA3

ICDCLK
ICDDATA
VSS
RA0

ICD

RA1
RA2

RC5
RC4
RC3

RC0
RC1
RC2

1
2
3
4
5
6
7
8
9
10

20
19
18
17
16
15
14
13
12
11 ENPORT
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13.0
PIC12F635/PIC16F636/639

•
•
•

PIC16FXXX 14

13-1
13-1

13-2 MPASMTM

PICmicro®

DS33023A_CN

f d

d
W d

b
f

k 8 11

4 4
MHz 1 μs

NOP     

0xhh
h

13.1

R-M-W
d

CLRF GPIO GPIO
GPIO

RAIF 1

13-1

13-1

OPTION TRIS

f 0x00 0x7F
W

b 8
k

x = 0 1
x = 0

Microchip 

d d = 0 W
d = 1 f

 d = 1
PC

TO

PD

13                          8     7    6                              0

d = 0 W

                   d         f 

d = 1  f
f = 7

13                         10  9        7   6                       0
            b(BIT#)      f 

b = 3
f = 7

13                                  8    7                             0
                              k 

k = 8

13                 11    10                                          0
                        k  

k = 11

CALL GOTO
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13-2 PIC12F635/PIC16F636/639    
14

MSb LSb

ADDWF
ANDWF
CLRF
CLRW
COMF
DECF
DECFSZ
INCF
INCFSZ
IORWF
MOVF
MOVWF
NOP
RLF
RRF
SUBWF
SWAPF
XORWF

f, d
f, d
f
-
f, d
f, d
f, d
f, d
f, d
f, d
f, d
f
-
f, d
f, d
f, d
f, d
f, d

W f
W f

f
W

f
f
f 0
f
f 0
W f

f
W f

f
f

f W
f
W f

1
1
1
1
1
1

1(2)
1

1(2)
1
1
1
1
1
1
1
1
1

00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00

0111
0101
0001
0001
1001
0011
1011
1010
1111
0100
1000
0000
0000
1101
1100
0010
1110
0110

dfff
dfff
lfff
0xxx
dfff
dfff
dfff
dfff
dfff
dfff
dfff
lfff
0xx0
dfff
dfff
dfff
dfff
dfff

ffff
ffff
ffff
xxxx
ffff
ffff
ffff
ffff
ffff
ffff
ffff
ffff
0000
ffff
ffff
ffff
ffff
ffff

C, DC, Z
Z
Z
Z
Z
Z

Z

Z
Z

C
C

C, DC, Z

Z

1, 2
1, 2
2

1, 2
1, 2
1, 2, 3
1, 2
1, 2, 3
1, 2
1, 2

1, 2
1, 2
1, 2
1, 2
1, 2

BCF
BSF
BTFSC
BTFSS

f, b
f, b
f, b
f, b

f b
f b

f b 0
f b 1

1
1

1 (2)
1 (2)

01
01
01
01

00bb
01bb
10bb
11bb

bfff
bfff
bfff
bfff

ffff
ffff
ffff
ffff

1, 2
1, 2
3
3

ADDLW
ANDLW
CALL
CLRWDT
GOTO
IORLW
MOVLW
RETFIE
RETLW
RETURN
SLEEP
SUBLW
XORLW

k
k
k
-
k
k
k
-
k
-
-
k
k

W
W

W
W

W

W
W

1
1
2
1
2
1
1
2
2
2
1
1
1

11
11
10
00
10
11
11
00
11
00
00
11
11

111x
1001
0kkk
0000
1kkk
1000
00xx
0000
01xx
0000
0000
110x
1010

kkkk
kkkk
kkkk
0110
kkkk
kkkk
kkkk
0000
kkkk
0000
0110
kkkk
kkkk

kkkk
kkkk
kkkk
0100
kkkk
kkkk
kkkk
1001
kkkk
1000
0011
kkkk
kkkk

C, DC, Z
Z

TO, PD

Z

TO, PD
C, DC, Z

Z

1 I/O MOVF GPIO, 1
1 0

2 TMR0 d = 1 Timer0 
3 PC NOP

PICmicro® DS33023A_CN
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13.2

ADDLW W

[  ]  ADDLW     k
0 ≤ k ≤ 255

(W) + k → (W)

C DC Z

W 8 k
W

ADDWF W f

[ ] ADDWF     f,d
0 ≤ f ≤ 127
d ∈ [0,1]

(W) + (f) →

C DC Z

W f
d 0

W d 1
f

ANDLW W

[ ]  ANDLW     k
0 ≤ k ≤ 255

(W) .AND. (k) → (W)

Z

W 8
k W

ANDWF W f

[ ]  ANDWF     f,d
0 ≤ f ≤ 127
d ∈ [0,1]

(W) .AND. (f) →
Z

W f d
0 W

d 1 f

BCF f

[ ] BCF     f,b
0 ≤ f ≤ 127
0 ≤ b ≤ 7

0 → (f<b>)

f b

BSF f 1

[ ] BSF    f,b

0 ≤ f ≤ 127
0 ≤ b ≤ 7

1 → (f<b>)

f b 1

BTFSC f 0

[ ] BTFSC   f,b

0 ≤ f ≤ 127
0 ≤ b ≤ 7

 (f<b>) = 0

f b 1

b 0
NOP 

BTFSS f 1

[ ] BTFSS   f,b
0 ≤ f ≤ 127
0 ≤ b < 7

(f<b>) = 1

f b 0

b 1
NOP
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CALL

[ ]   CALL   k

0 ≤ k ≤ 2047

(PC)+ 1→ TOS
k → PC<10:0>
(PCLATH<4:3>) → PC<12:11>

PC+1 11 
PC <10:0>

PC PCLATH. 
CALL 

CLRF f

[ ]  CLRF    f

0 ≤ f ≤ 127

00h → (f)
1 → Z

Z

f Z
1

CLRW W

[ ]   CLRW

00h → (W)
1 → Z

Z

W Z
1

CLRWDT

[ ]   CLRWDT

00h → WDT
0 → WDT
1 → TO
1 → PD

TO PD

CLRWDT
WDT

TO PD 1

COMF f

[ ]   COMF    f,d

0 ≤ f ≤ 127
d ∈ [0,1]

(f) →

Z

f d
0 W d 1

f

DECF f

[ ]   DECF f,d

0 ≤ f ≤ 127
d ∈ [0,1]

(f) – 1 →

Z

f d 0
W d 1

f
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DECFSZ f 0

[ ]   DECFSZ   f,d

0 ≤ f ≤ 127
d ∈ [0,1]

(f) – 1 →      
 = 0

f d 0
W d

1 f
1
0

NOP

GOTO

[ ]    GOTO   k

0 ≤ k ≤ 2047

k → PC<10:0>
PCLATH<4:3> → PC<12:11>

GOTO 11 
PC <0:0> 

PC
PCLATH<4:3> GOTO

INCF f

[ ]    INCF   f,d

0 ≤ f ≤ 127
d ∈ [0,1]

(f) + 1 →

Z

f d
0 W
d 1 f

INCFSZ 0

[ ]    INCFSZ   f,d

0 ≤ f ≤ 127
d ∈ [0,1]

(f) + 1 →
 = 0

f d
0 W d

1 f
1

0
NOP

IORLW W

[ ]    IORLW   k

0 ≤ k ≤ 255

(W) .OR. k → (W)

Z

W 8
k W

IORWF W f

[ ]    IORWF    f,d

0 ≤ f ≤ 127
d ∈ [0,1]

(W) .OR. (f) →

Z

W f
d

0 W
d 1

f
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MOVF f

[ ]    MOVF   f,d

0 ≤ f ≤ 127
d ∈ [0,1]

(f) →

Z
00 1000 dfff ffff

f
d

d = 0
W d = 1

f
Z d = 1

1

1
MOVF FSR, 0

W = FSR
Z = 1

MOVLW W

[ ]    MOVLW   k

0 ≤ k ≤ 255

k → (W)

11 00xx kkkk kkkk

8 k W
0

1

1
MOVLW 0x5A

W = 0x5A

MOVWF Move W to f

[ ]    MOVWF     f

0 ≤ f ≤ 127

(W) → (f)

00 0000 1fff ffff

W
 f

1

1
MOVWF OPTION

OPTION = 0xFF
W = 0x4F

OPTION = 0x4F
W = 0x4F

NOP

[ ]    NOP

00 0000 0xx0 0000

1

1
NOP



 2005 Microchip Technology Inc. DS41232B_CN 137

PIC12F635/PIC16F636/639

RETFIE

[ ]    RETFIE

TOS → PC
1 → GIE

00 0000 0000 1001

TOS PC
GIE

INTCON<7>

1

2
RETFIE

PC = TOS
GIE = 1

RETLW W

[ ]    RETLW   k

0 ≤ k ≤ 255

k → (W); 
TOS → PC

11 01xx kkkk kkkk

W 8 k

1

2

TABLE

CALL TABLE ;W contains table
;offset value

• ;W now has table value
•
•
ADDWF PC ;W = offset
RETLW k1 ;Begin table
RETLW k2 ;
•
•
•
RETLW kn ; End of table

W = 0x07

W = k8

RETURN

[ ]    RETURN

TOS → PC

TOS

RLF f

[ ] RLF    f,d

0 ≤ f ≤ 127
d ∈ [0,1]

C
00 1101 dfff ffff

f
d 0

W
d 1

f

1

1
RLF REG1,0

REG1 = 1110 0110
C = 0

REG1 = 1110 0110
W = 1100 1100
C = 1

fC
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RRF f

[ ]    RRF   f,d

0 ≤ f ≤ 127
d ∈ [0,1]

C

f
d 0

W d 1
f

SLEEP

[ ] SLEEP

00h → WDT
0 → WDT
1 → TO
0 → PD
TO PD

PD
TO 1

SUBLW W

[ ] SUBLW   k

0 ≤ k ≤ 255

k - (W) → (W)

C DC Z

8 k W
2 W

fC

SUBWF f W

[ ] SUBWF   f,d

0 ≤ f ≤ 127
d ∈ [0,1]

(f) - (W) →

C DC Z
f W 2

d 0
W d 1

f

SWAPF f

[ ] SWAPF f,d

0 ≤ f ≤ 127
d ∈ [0,1]

f<3:0>  → <7:4>
f<7:4> → <3:0>

f
d 0

W d 1
f

XORLW W

[ ] XORLW   k

0 ≤ k ≤ 255

(W) .XOR. k → (W)

Z

W 8
k

W
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XORWF W f

[ ] XORWF    f,d

0 ≤ f ≤ 127
d ∈ [0,1]

(W) .XOR. (f) → 

Z

W f
d 0

W d
1 f
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14.0
PICmicro®

•
- MPLAB® IDE

• / /
- MPASMTM

- MPLAB C18 MPLAB C30 C
- MPLINKTM /

MPLIBTM

- MPLAB ASM30 / /
•

- MPLAB SIM
•

- MPLAB ICE 2000
- MPLAB ICE 4000

•
- MPLAB ICD 2

•
- PICSTART® Plus
- MPLAB PM3

•

14.1 MPLAB
MPLAB IDE 8/16

MPLAB IDE
Windows®

•
-
-
-
-

•
•
•
•
•
•
•
•
• HI-TECH C

IAR C

MPLAB IDE

• C
•

PICmicro MCU

•
- C
- C
-

MPLAB IDE
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14.2 MPASM 
MPASM
PICmicro MCU

MPASM MPLINK
Intel® HEX

MAP
LST COFF

MPASM

• MPLAB IDE
•
•
•

14.3 MPLAB C18 MPLAB C30 
C

MPLAB C18 MPLAB C30
ANSI C Microchip PIC18

dsPIC30F

MPLAB IDE

14.4 MPLINK /
MPLIB

MPLINK MPASM MPLAB
C18 C

MPLIB

/

•
•

•

14.5 MPLAB ASM30

MPLAB ASM30 dsPIC30F
MPLAB C30 C

• dsPIC30F
•
•
•
•
•  MPLAB IDE

14.6 MPLAB SIM
MPLAB SIM PICmicro MCU
dsPIC® DSC PC

I/O

MPLAB SIM MPLAB C18
MPLAB C30 C MPASM MAPLAB ASM30
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14.7 MPLAB ICE 2000
MPLAB ICE 2000

PICmicro MPLAB
ICE 2000 MPLAB

MPLAB ICE 2000

MPLAB ICE 2000
PICmicro

MPLAB ICE 2000

PC Microsoft® Windows® 32

14.8 MPLAB ICE 4000
MPLAB ICE 4000

PICmicro MCU dsPIC DSC
MPLAB ICE 4000

MPLAB

MPLAB ICE 4000 MPLAB
ICE 2000 dsPIC30F

PIC18XXXX
2

Mb

MPLAB ICE 4000

PC Microsoft Windows
32

14.9 MPLAB ICD 2
Microchip MPLAB ICD 2

RS-232
USB PC PICmicro
MCU PICmicro MCU
dsPIC DSC MPLAB ICD 2

Microchip
In-Circuit Serial ProgrammingTM ICSPTM

MPLAB

CPU

MPLAB ICD 2
PICmicro

14.10 MPLAB PM3
MPLAB PM3 CE

VDDMIN VDDMAX

LCD 128 x 64

ICSPTM MPLAB PM3
PC PICmicro

MPLAB
PM3 RS-232 USB PC
MPLAB PM3

SD/MMC
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14.11 PICSTART Plus
PICSTART Plus

COM RS-232 PC
MPLAB

PICSTART Plus DIP
PICmicro 40

PIC16C92X PIC17C76X
PICSTART Plus

CE

14.12
PICmicro MCU

dsPIC DSC

LED
RS-232 LCD

EEPROM

PICDEM™ dsPICDEM™ /
Microchip

KEELOQ® IC
CAN IrDA® PowerSmart® SEEVAL®

Σ−Δ ADC

Microchip www.microchip.com
Product Selector Guide

DS00148
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15.0
(†)

......................................................................................................................-40°C +125°C

............................................................................................................................................-65°C +150°C

VSS VDD ................................................................................................................ -0.3V +6.5V

Vss MCLR .......................................................................................................... -0.3V +13.5V

VSS ........................................................................................... -0.3V VDD + 0.3V
(1) ........................................................................................................................................................ 800 mW

VSS/VSST ....................................................................................................................... 300 mA

VDD/VDDT ...................................................................................................................... 250 mA

IIK VI < 0 VI > VDD ..................................................................................................................± 20 mA

IOK VO < 0 VO >VDD .............................................................................................................± 20 mA

I/O ........................................................................................................................ 25 mA

I/O ........................................................................................................................ 25 mA

PORTA PORTC ......................................................................................................... 200 mA

PORTA PORTC ......................................................................................................... 200 mA

LC LCX LCY LCZ (2) .................................................................. 10.0 VPP

LC LCX LCY LCZ (2) ......................................................... 700.0 VPP

LC (2) RMS ......................................................................................... 10 mA

ESD ........................................................................................................................... 4000 V

ESD ...................................................................................................................... 400 V

1 PIC12F635/PIC16F636/639 AFE
PDIS = VDD x {IDD -  IOH} +  {(VDD-VOH) x IOH} + (VOL x IOL)
AFE
PDIS = VDD x IACT = 3.6V x 16 μA = 57.6 μW

2 PIC16F639

†

MCLR VSS 80 mA MCLR
50 100Ω VSS
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15-1 PIC12F635/PIC16F636 -40°C ≤ TA ≤ +125°C

15-2 PIC16F639 -40°C ≤ TA ≤ +125°C

5.5

2.0

3.5

2.5

0

3.0

4.0

4.5

5.0

4

MHz

VDD

1

2010

5.5

2.0

3.6

2.5

0

3.0

4.0

4.5

5.0

4

MHz

VDD

1

2010
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15.1 DC PIC12F635/PIC16F636-I
PIC12F635/PIC16F636-E

DC -40°C ≤ TA ≤ +85°C
-40°C ≤ TA ≤ +125°C

†

D001
D001C
D001D

VDD
2.0
3.0
4.5

—
—
—

5.5
5.5
5.5

V
V
V

FOSC < = 4 MHz
FOSC < = 10 MHz
FOSC < = 20 MHz

D002 VDR RAM (1) 1.5* — — V
D003 VPOR

VDD
— VSS — V 12.3

D004 SVDD

VDD
0.05* — — V/ms 12.3 

D005 VBOD — 2.1 — V

*
† 5.0V 25°C

1 RAM VDD



PIC12F635/PIC16F636/639

DS41232B_CN 150  2005 Microchip Technology Inc.

15.2 DC PIC12F635/PIC16F636-I

DC -40°C ≤ TA ≤ +85°C

† VDD

D010 IDD (1,2) — 9 TBD μA 2.0 FOSC = 32.768 kHz
LP— 18 TBD μA 3.0

— 35 TBD μA 5.0
D011 — 110 TBD μA 2.0 FOSC = 1 MHz

XT— 190 TBD μA 3.0
— 330 TBD μA 5.0

D012 — 220 TBD μA 2.0 FOSC = 4 MHz
XT— 370 TBD μA 3.0

— 600 TBD μA 5.0
D013 — 70 TBD μA 2.0 FOSC = 1 MHz

EC— 140 TBD μA 3.0
— 260 TBD μA 5.0

D014 — 180 TBD μA 2.0 FOSC = 4 MHz
EC— 320 TBD μA 3.0

— 580 TBD μA 5.0
D015 — TBD TBD μA 2.0 FOSC = 31 kHz

LFINTOSC— TBD TBD μA 3.0
— TBD TBD mA 5.0

D016 — 340 TBD μA 2.0 FOSC = 4 MHz
HFINTOSC— 500 TBD μA 3.0

— 800 TBD μA 5.0
D017 — 180 TBD μA 2.0 FOSC = 4 MHz

EXTRC— 320 TBD μA 3.0
— 580 TBD μA 5.0

D018 — 2.1 TBD mA 4.5 FOSC = 20 MHz
HS— 2.4 TBD mA 5.0

TBD = 
† 5.0V 25°C

1 IDD OSC1 = I/O
VDD MCLR = VDD WDT MCU

2 I/O
MCU

3 IDD IPD IDD IPD
Δ

4 I/O
VDD
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D020 IPD (4) — 0.99 TBD nA 2.0 WDT BOD
VREF T1OSC— 1.2 TBD nA 3.0

— 2.9 TBD nA 5.0
D021 ΔIWDT — 0.3 TBD μA 2.0 WDT (3)

— 1.8 TBD μA 3.0
— 8.4 TBD μA 5.0

D022A ΔIBOD — 58 TBD μA 3.0 BOD (3)

— 109 TBD μA 5.0
D022B ΔILVD — TBD TBD μA 2.0 PLVD

— TBD TBD μA 3.0
— TBD TBD μA 5.0

D023 ΔICMP — 3.3 TBD μA 2.0 (3)

— 6.1 TBD μA 3.0
— 11.5 TBD μA 5.0

D024 ΔIVREF — 58 TBD μA 2.0 CVREF (3)

— 85 TBD μA 3.0
— 138 TBD μA 5.0

D025 ΔIT1OSC — 4.0 TBD μA 2.0 T1OSC (3)

— 4.6 TBD μA 3.0
— 6.0 TBD μA 5.0

15.2 DC PIC12F635/PIC16F636-I

DC -40°C ≤ TA ≤ +85°C

† VDD

TBD = 
† 5.0V 25°C

1 IDD OSC1 = I/O
VDD MCLR = VDD WDT MCU

2 I/O
MCU

3 IDD IPD IDD IPD
Δ

4 I/O
VDD



PIC12F635/PIC16F636/639

DS41232B_CN 152  2005 Microchip Technology Inc.

15.3 DC PIC12F635/PIC16F636-E

DC -40°C ≤ TA ≤ +125°C

† VDD

D010E IDD (1,2) — 9 TBD μA 2.0 FOSC = 32.768 kHz
LP— 18 TBD μA 3.0

— 35 TBD μA 5.0
D011E — 110 TBD μA 2.0 FOSC = 1 MHz

XT— 190 TBD μA 3.0
— 330 TBD μA 5.0

D012E — 220 TBD μA 2.0 FOSC = 4 MHz
XT— 370 TBD μA 3.0

— 600 TBD μA 5.0
D013E — 70 TBD μA 2.0 FOSC = 1 MHz

EC— 140 TBD μA 3.0
— 260 TBD μA 5.0

D014E — 180 TBD μA 2.0 FOSC = 4 MHz
EC— 320 TBD μA 3.0

— 580 TBD μA 5.0
D015E — TBD TBD μA 2.0 FOSC = 31 kHz

LFINTOSC— TBD TBD μA 3.0
— TBD TBD mA 5.0

D016E — 340 TBD μA 2.0 FOSC = 4 MHz
IHFINTOSC— 500 TBD μA 3.0

— 800 TBD μA 5.0
D017E — 180 TBD μA 2.0 FOSC = 4 MHz

EXTRC— 320 TBD μA 3.0
— 580 TBD μA 5.0

D018E — 2.1 TBD mA 4.5 FOSC = 20 MHz
HS— 2.4 TBD mA 5.0

TBD = 
† 5.0V 25°C

1 IDD OSC1 = I/O
VDD MCLR = VDD WDT MCU

2 I/O
MCU

3 IDD IPD IDD IPD Δ

4 I/O
VDD
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D020 IPD (4) — 0.0009 TBD μA 2.0 WDT BOD
VREF T1OSC— 0.0012 TBD μA 3.0

— 0.0029 TBD μA 5.0
D021 ΔIWDT — 0.3 TBD μA 2.0 WDT (3)

— 1.8 TBD μA 3.0
— 8.4 TBD μA 5.0

D022A ΔIBOD — 58 TBD μA 3.0 BOD (3)

— 109 TBD μA 5.0
D022B ΔILVD — TBD TBD μA 2.0 PLVD

— TBD TBD μA 3.0
— TBD TBD μA 5.0

D023 ΔICMP — 3.3 TBD μA 2.0 (3)

— 6.1 TBD μA 3.0
— 11.5 TBD μA 5.0

D024 ΔIVREF — 58 TBD μA 2.0 CVREF (3)

— 85 TBD μA 3.0
— 138 TBD μA 5.0

D025 ΔIT1OSC — 4.0 TBD μA 2.0 T1OSC (3)

— 4.6 TBD μA 3.0
— 6.0 TBD μA 5.0

15.3 DC PIC12F635/PIC16F636-E

DC -40°C ≤ TA ≤ +125°C

† VDD

TBD = 
† 5.0V 25°C

1 IDD OSC1 = I/O
VDD MCLR = VDD WDT MCU

2 I/O
MCU

3 IDD IPD IDD IPD Δ

4 I/O
VDD
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15.4 DC PIC12F635/PIC16F636-I
PIC12F635/PIC16F636-E

DC -40°C ≤ TA ≤ +85°C 
-40°C ≤ TA ≤ +125°C 

†

VIL

I/O
D030 TTL VSS — 0.8 V 4.5V ≤ VDD ≤ 5.5V
D030A VSS — 0.15 VDD V
D031 VSS — 0.2 VDD V
D032 MCLR OSC1 RC VSS — 0.2 VDD V
D033 OSC1 XT LP (1) VSS — 0.3 V
D033A OSC1 HS (1) VSS — 0.3 VDD V

VIH

I/O
D040
D040A

TTL 2.0
(0.25 VDD + 0.8)

—
—

VDD
VDD

V
V

4.5V ≤ VDD ≤ 5.5V

D041 0.8 VDD — VDD V
D042 MCLR 0.8 VDD — VDD V
D043 OSC1 XT LP 1.6 — VDD V 1
D043A OSC1 HS 0.7 VDD — VDD V 1
D043B OSC1 RC 0.9 VDD — VDD V

IIL (2)

D060 I/O — ± 0.1 ± 1 μA VSS ≤ VPIN ≤ VDD

D060A — ± 0.1 ± 1 μA VSS ≤ VPIN ≤ VDD

D060B VREF — ± 0.1 ± 1 μA VSS ≤ VPIN ≤ VDD

D061 MCLR(3) — ± 0.1 ± 5 μA VSS ≤ VPIN ≤ VDD

D063 OSC1 — ± 0.1 ± 5 μA VSS ≤ VPIN ≤ VDD
XT HS  LP

D070 IPUR PORTA 50* 250 400* μA VDD = 5.0V VPIN = VSS

VOL

D080 I/O — — 0.6 V IOL = 8.5 mA  VDD = 4.5V 

D083 OSC2/CLKOUT RC — — 0.6 V IOL = 1.6 mA  VDD = 4.5V 

IOL = 1.2 mA  VDD = 4.5V

*
† 5.0V 25°C

1 RC OSC1/CLKIN RC
2
3 MCLR

4 9.4.1 EEPROM
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VOH

D090 I/O VDD – 0.7 — — V IOH = -3.0 mA VDD = 4.5V

D092 OSC2/CLKOUT RC VDD – 0.7 — — V IOH = -1.3 mA VDD = 4.5V

IOH = -1.0 mA VDD = 4.5V 

D100 IULP — 200 — nA

D100 COSC2 OSC2 — — 15* pF XT HS LP
OSC1

D101 CIO I/O — — 50* pF

EEPROM
D120 ED 100K 1M — E/W -40°C ≤ TA ≤ +85°C
D120A ED 10K 100K — E/W +85°C ≤ TA ≤ +125°C
D121 VDRW / VDD VMIN — 5.5 V EECON1 /

VMIN = 
D122 TDEW / — 5 6 ms
D123 TRETD 40 — —
D124 TREF /

(1)
1M 10M — E/W -40°C ≤ TA ≤ +85°C

Flash
D130 EP 10K 100K — E/W -40°C ≤ TA ≤ +85°C
D130A ED 1K 10K — E/W +85°C ≤ TA ≤ +125°C
D131 VPR VDD VMIN — 5.5 V VMIN = 
D132 VPEW / VDD 4.5 — 5.5 V
D133 TPEW / — 2 2.5 ms
D134 TRETD 40 — —

15.4 DC PIC12F635/PIC16F636-I
PIC12F635/PIC16F636-E

DC -40°C ≤ TA ≤ +85°C 
-40°C ≤ TA ≤ +125°C 

†

*
† 5.0V 25°C

1 RC OSC1/CLKIN RC
2
3 MCLR

4 9.4.1 EEPROM
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15.5 DC PIC16F639-I PIC16F639-E

DC -40°C ≤ TA ≤ +85°C
-40°C ≤ TA ≤ +125°C

†
D001 VDD 2.0 — 3.6 V FOSC ≤ 10 MHz
D001A VDDT AFE 2.0 — 3.6 V VDD VDD

D002 VDR RAM (1) 1.5* — — V
D003 VPOR

VDD
— VSS — V 12.3

D003A VPORT

VDD AFE
— — 1.8 V

D004 SVDD

VDD
0.05* — — V/ms 12.3

D005 VBOD — 2.1 — V
D006 RM — — 100 Ohm VDD = 3.0V
D007 RPU

CS SCLK
50 200 300 kOhm VDD = 3.6V

D008 IAIL

LCX LCY LCZ
LCCOM

—
—

—
—

±1
±1

μA
μA

VDD = 3.6V VSS ≤ VIN ≤ VDD

*
† 3.0V 25°C

1 RAM VDD
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15.6 DC PIC16F639-I

DC -40°C ≤ TA ≤ +85°C
2.0V ≤ VDD ≤ 3.6V

†
VDD

D010 IDD (1,2,3) — 9 TBD μA 2.0 FOSC = 32.768 kHz
LP— 18 TBD μA 3.0

D011 — 110 TBD μA 2.0 FOSC = 1 MHz
XT— 190 TBD μA 3.0

D012 — 220 TBD μA 2.0 FOSC = 4 MHz
XT— 370 TBD μA 3.0

D013 — 70 TBD μA 2.0 FOSC = 1 MHz
EC— 140 TBD μA 3.0

D014 — 180 TBD μA 2.0 FOSC = 4 MHz
EC— 320 TBD μA 3.0

D015 — TBD TBD μA 2.0 FOSC = 31 kHz
LFINTOSC— TBD TBD μA 3.0

D016 — 340 TBD μA 2.0 FOSC = 4 MHz
HFINTOSC— 500 TBD μA 3.0

D017 — 180 TBD μA 2.0 FOSC = 4 MHz
EXTRC— 320 TBD μA 3.0

D020 IPD (4) — 0.99 TBD nA 2.0 WDT BOD VREF
T1OSC AFE— 1.2 TBD nA 3.0

D021 ΔIWDT — 0.3 TBD μA 2.0 WDT (3)

— 1.8 TBD μA 3.0

D022A ΔIBOD — 58 TBD μA 3.0 BOD (3)

D022B ΔILVD — TBD TBD μA 2.0 PLVD
— TBD TBD μA 3.0

D023 ΔICMP — 3.3 TBD μA 2.0 (3)

— 6.1 TBD μA 3.0

D024 ΔIVREF — 58 TBD μA 2.0 CVREF (3)

— 85 TBD μA 3.0

D025 ΔIT1OSC — 4.0 TBD μA 2.0 T1OSC (3)

— 4.6 TBD μA 3.0

D026 IACT AFE

1 LC
3 LC

—
—

10
—

—
16

μA
μA

3.6
3.6

CS = VDD
Input = CW

 = 300 mVPP

D027 ISTDBY AFE

1 LC
2 LC
3 LC

—
—
—

3
4
5

5
6
7

μΑ
μA
μA

3.6
3.6
3.6

CS = VDD ALERT = VDD

D028 ISLEEP AFE — 0.2 1 μA 3.6 CS = VDD ALERT = VDD

TBD = 
† 3.0V 25°C

1 IDD OSC1 = I/O VDD
MCLR = VDD WDT MCU

2 I/O
MCU

3 IDD IPD IDD IPD Δ

4 I/O
VDD
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15.7 DC PIC16F639-E

DC -40°C ≤ TA ≤ +125°C
2.0V ≤ VDD ≤ 3.6V

† VDD

D010E IDD (1,2) — 9 TBD μA 2.0

— 18 TBD μA 3.0

D011E — 110 TBD μA 2.0

— 190 TBD μA 3.0

D012E — 220 TBD μA 2.0

— 370 TBD μA 3.0

D013E — 70 TBD μA 2.0

— 140 TBD μA 3.0

D014E — 180 TBD μA 2.0

— 320 TBD μA 3.0

D015E — TBD TBD μA 2.0

— TBD TBD μA 3.0

D016E — 340 TBD μA 2.0

— 500 TBD μA 3.0

D017E — 180 TBD μA 2.0

— 320 TBD μA 3.0

D020 IPD (4) — 0.99 TBD nA 2.0 WDT BOD VREF
T1OSC AFE— 1.2 TBD nA 3.0

D021 ΔIWDT — 0.3 TBD μA 2.0 WDT (3)

— 1.8 TBD μA 3.0

D022A ΔIBOD — 58 TBD μA 3.0 BOD (3)

D022B ΔILVD — TBD TBD μA 2.0 PLVD
— TBD TBD μA 3.0

D023 ΔICMP — 3.3 TBD μA 2.0 (3)

— 6.1 TBD μA 3.0

D024 ΔIVREF — 58 TBD μA 2.0 CVREF (3)

— 85 TBD μA 3.0

D025 ΔIT1OSC — 4.0 TBD μA 2.0 T1OSC (3)

— 4.6 TBD μA 3.0

D026 IACT AFE

1 LC
3 LC

—
—

10
—

—
16

μA
μA

3.6
3.6

CS = VDD
= CW
 = 300 mVPP

D027 ISTDBY AFE

1 LC
2 LC
3 LC

—
—
—

3
4
5

5
6
7

μΑ
μA
μA

3.6
3.6
3.6

CS = VDD ALERT = VDD

D028 ISLEEP AFE — 0.2 1 μA 3.6 CS = VDD ALERT = VDD

TBD = 
† 3.0V 25°C

1 IDD OSC1 = I/O VDD
MCLR = VDD WDT MCU

2 I/O
MCU

3 IDD IPD IDD IPD Δ

4 I/O
VDD
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15.8 DC PIC16F639-I PIC16F639-E

DC -40°C ≤ TA ≤ +85°C
-40°C ≤ TA ≤ +125°C

2.0V ≤ VDD ≤ 3.6V

†

VIL

I/O
D030 TTL
D030A VSS — 0.15 VDD V

D031 VSS — 0.2 VDD V

D032 MCLR OSC1 RC VSS — 0.2 VDD V

D033 OSC1 XT LP (1) VSS — 0.3 V

D033A OSC1 HS (1) VSS — 0.3 VDD V

D034 VSS — 0.3 VDD V

VIH

I/O
D040 TTL
D040A (0.25 VDD + 0.8) — VDD V

D041 0.8 VDD — VDD V

D042 MCLR 0.8 VDD — VDD V

D043 OSC1 XT LP 1.6 — VDD V 1
D043A OSC1 HS 0.7 VDD — VDD V 1
D043B OSC1 RC 0.9 VDD — VDD V

D044 AFE
SCLK CS SDIO 

0.7 VDD — VDD V

IIL (2)

D060 I/O — ± 0.1 ± 1 μA VSS ≤ VPIN ≤ VDD

D060A — ± 0.1 ± 1 μA VSS ≤ VPIN ≤ VDD

D060B VREF — ± 0.1 ± 1 μA VSS ≤ VPIN ≤ VDD

D061 MCLR(3) — ± 0.1 ± 5 μA VSS ≤ VPIN ≤ VDD

D063 OSC1 — ± 0.1 ± 5 μA VSS ≤ VPIN ≤ VDD XT HS LP

(2) VDD = 3.6V
D064 AFE SDI — — ± 1 μA VSS ≤ VPIN ≤ VDD

D064A AFE SCLK CS — — ± 1 μA VPIN ≤ VDD

D070 IPUR PORTA 50* 250 400* μA VDD = 3.6V  VPIN = VSS

VOL

D080 I/O — — 0.6 V IOL = 8.5 mA  VDD = 3.6V 
D083 OSC2/CLKOUT RC — — 0.6 V IOL = 1.6 mA  VDD = 3.6V

IOL = 1.2 mA  VDD = 3.6V 

D084 AFE
ALERT LFDATA/SDIO

— — VSS + 0.4 V IOL = 1.0 mA  VDD = 2.0V

VOH

D090 I/O VDD – 0.7 — — V IOH = -3.0 mA  VDD = 3.6V
D092 OSC2/CLKOUT RC VDD – 0.7 — — V IOH = -1.3 mA  VDD = 3.6V

IOH = -1.0 mA  VDD = 3.6V

*
† 3.0V 25°C

1 RC OSC1/CLKIN RC
2
3 MCLR

4 9.4.1 EEPROM
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AFE
D093 AFE LFDATA/SDIO VDD – 0.5 — — V IOH = -400 μA VDD = 2.0V

D100 COSC2 OSC2 — — 15* pF XT HS LP
OSC1

D101 CIO I/O — — 50* pF

D102 IULP — 200 — nA

EEPROM
D120 ED 100K 1M — E/W -40°C ≤ TA ≤ +85°C

D120A ED 10K 100K — E/W +85°C ≤ TA ≤ +125°C

D121 VDRW / VDD VMIN — 5.5 V EECON1 /
VMIN = 

D122 TDEW / — 5 6 ms

D123 TRETD 40 — —

D124 TREF / (1) 1M 10M — E/W -40°C ≤ TA ≤ +85°C

D130 EP 10K 100K — E/W -40°C ≤ TA ≤ +85°C

D130A ED 1K 10K — E/W +85°C ≤ TA ≤ +125°C

D131 VPR VDD VMIN — 5.5 V VMIN = 
D132 VPEW / VDD 4.5 — 5.5 V

D133 TPEW / — 2 2.5 ms

D134 TRETD 40 — —

15.8 DC PIC16F639-I PIC16F639-E

DC -40°C ≤ TA ≤ +85°C
-40°C ≤ TA ≤ +125°C

2.0V ≤ VDD ≤ 3.6V

†

*
† 3.0V 25°C

1 RC OSC1/CLKIN RC
2
3 MCLR

4 9.4.1 EEPROM
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15.9

15-3

1. TppS2ppS
2. TppS
T

F T
pp

pp
cc CCP1 osc OSC1
ck CLKOUT rd RD
cs CS rw RD or WR
di SDI sc SCLK
do SDO ss SS
dt t0 T0CKI

io I/O t1 T1CKI
mc MCLR wr WR

S
F P
H R
I V
L Z

VDD/2

CL

RL

VSS VSS

CL

RL = 464Ω

CL = 50 pF

15 pF OSC2

1 2
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15.10 AC PIC12F635/PIC16F636/639

15-4

15-1

†

FOSC CLKIN (1) DC — 37 kHz LP
DC — 4 MHz XT
DC — 20 MHz HS
DC — 20 MHz EC

(1) 5 — 37 kHz LP
— — — MHz HFINTOSC
DC — 4 MHz RC
0.1 — 4 MHz XT
1 — 20 MHz HS

1 TOSC CLKIN (1) 27 — — μs LP
50 — — ns HS
50 — — ns EC
250 — — ns XT

(1) 27 200 μs LP
— 125 — ns INTOSC

250 — — ns RC
250 — 10,000 ns XT
50 — 1,000 ns HS

2 TCY (1) 200 TCY DC ns TCY = 4/FOSC                             
3 TosL,

TosH
CLKIN OSC1
CLKIN

2* — — μs LP TOSC L/H
20* — — ns HS TOSC L/H
100* — — ns XT TOSC L/H

4 TosR,
TosF

CLKIN
CLKIN

— — 50* ns LP
— — 25* ns XT
— — 15* ns HS

*
† 5.0V 25°C

1 TCY

/
OSC1 DC

OSC1

CLKOUT

Q4 Q1 Q2 Q3 Q4 Q1

1

2

3 3 4 4
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15-2

15-5 CLKOUT I/O     

†

F10 FOSC INTOSC 
(1)

HFINTOSC

±1% — 8.00 TBD MHz VDD TBD
±2% — 8.00 TBD MHz 2.5V ≤ VDD ≤ 5.5V

0°C ≤ TA ≤ +85°C
±5% — 8.00 TBD MHz 2.0V ≤ VDD ≤ 5.5V

-40°C ≤ TA ≤ +85°C
-40°C ≤ TA ≤ +125°C

F14 TIOSCST

*
— — TBD TBD μs VDD = 2.0V  -40°C +85°C
— — TBD TBD μs VDD = 3.0V  -40°C +85°C
— — TBD TBD μs VDD = 5.0V  -40°C +85°C

TBD = 
*
† 5.0V 25°C

1 VDD VSS 0.1 μF
0.01 μF

OSC1

CLKOUT

I/O

I/O

Q4 Q1 Q2 Q3

10

13

14

17

20, 21

22
23

19 18

15

11

12

16
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15-3 CLKOUT I/O

15-6

†

10 TOSH2CKL OSC1↑ CLKOUT↓ — 75 200 ns 1
11 TOSH2CKH OSC1↑ CLKOUT↑ — 75 200 ns 1
12 TCKR CLKOUT — 35 100 ns 1
13 TCKF CLKOUT — 35 100 ns 1
14 TCKL2IOV CLKOUT↓ — — 20 ns 1
15 TIOV2CKH CLKOUT↑ TOSC + 200 ns — — ns 1
16 TCKH2IOI CLKOUT↑ 0 — — ns 1
17 TOSH2IOV OSC1↑ Q1 — 50 150* ns

— — 300 ns
18 TOSH2IOI OSC1↑ Q2

I/O
100 — — ns

19 TIOV2OSH OSC1↑
I/O

0 — — ns

20 TIOR — 10 40 ns
21 TIOF — 10 40 ns
22 TINP INT 25 — — ns
23 TRBP PORTA TCY — — ns

*
† 5.0V 25°C

1 RC CLKOUT 4 TOSC

VDD

MCLR

POR

PWRT

OSC

33

32

30

31
34

I/O

34



 2005 Microchip Technology Inc. DS41232B_CN 165

PIC12F635/PIC16F636/639

15-7

15-4

†

30 TMCL MCLR 2
11

—
18

—
24

μs
ms

VDD = 5.0V -40°C +85°C

31 TWDT 10
10

17
17

25
30

ms
ms

VDD = 5.0V -40°C +85°C

32 TOST — 1024 TOSC — — TOSC = OSC1
33* TPWRT 28*

TBD
64

TBD
132*
TBD

ms
ms

VDD = 5.0V -40°C +85°C

34 TIOZ MCLR
I/O 

— — 2.0 μs

35 VBOD 2.025 — 2.175 V
36 TBOD 100* — — μs VDD ≤ VBOD D005

TBD = 
*
† 5.0V 25°C

VBOD

BOD

VDD

64 ms (1)

35

1 PWRTE 0 64 ms
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15-8 TIMER0 TIMER1

15-5 TIMER0 TIMER1

†

40* TT0H T0CKI 0.5 TCY + 20 — — ns
10 — — ns  

41* TT0L T0CKI 0.5 TCY + 20 — — ns  
10 — — ns  

42* TT0P T0CKI
20 TCY + 40

       N

— — ns N = 
2, 4, ...,  256

45* TT1H T1CKI 0.5 TCY + 20 — — ns  
15 — — ns  
30 — — ns  

46* TT1L T1CKI 0.5 TCY + 20 — — ns  
15 — — ns  
30 — — ns  

47* TT1P T1CKI
30  TCY + 40

   N

— — ns N = 
1, 2, 4, 8

60 — — ns  
48 FT1 Timer1

T1OSCEN 1
DC — 200* kHz

49 TCKEZTMR1 2 TOSC* — 7 TOSC* —

*
† 5.0V 25°C

T0CKI

T1CKI

40 41

42

45 46

47 48

TMR0
TMR1
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15-6

15-7

-40°C ≤ TA ≤ +125°C

VOS — ±5.0 ±10 mV
VCM 0 — VDD – 1.5 V
CMRR +55* — — db
TRT (1) — 150 400* ns
TMC2COV — — 10* μs

*
1 (VDD - 1.5)/2 VSS VDD - 1.5V

-40°C ≤ TA ≤ +125°C

—
—

VDD/24*
VDD/32

—
—

LSb
LSb

VRR = 1
VRR = 0

—
—

—
—

±1/4*
±1/2*

LSb
LSb

VRR = 1
VRR = 0

R — 2K* — Ω
(1) — — 10* μs

*
1 VRR = 1 VR<3:0> 0000 1111 
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15.11 AC PIC16F639
AC

2.0V ≤ VDD ≤ 3.6V
-40°C ≤ TAMB ≤ +85°C
-40°C ≤ TAMB ≤ +125°C

LC 300 mVPP
125 kHz

LCCOM VSS

†
VSENSE LC

1 3.0 6 mVPP
VDD = 3.0V

AGCSIG = 0 MODMIN = 00
50%

 = CW
 = CW

VDE_Q de-Q
RF RFLM

3 — 5 V VDD = 3.0V IIN = 5 μA

RFLM RF
LCX LCY LCZ

— — 700 Ohm VDD = 2.0V  VIN = 8 VDC

SADJ
—
—

0
-30

—
—

dB
dB

VDD = 3.0V

 = 0000 1111

VIN_MOD
75% ± 12%
50% ± 12%
25% ± 12%
12% ± 12%

63
38
13
0

75
50
25
12

87
62
37
24

%
%
%
%

VDD = 3.0V

CTUNX LCX
—

44.1

0

63

—

81.9

pF

pF

VDD = 3.0V
1 <6:1>  = 000000

63 pF +/- 30%
1 <6:1>  = 111111

63 1 pF/
 = 000000 111111

CTUNY LCY
—

44.1

0

63

—

81.9

pF

pF

VDD = 3.0V
2 <6:1> = 000000

63 pF +/- 30%
2 <6:1>  = 111111

63 1 pF/
 = 000000 111111

FCARRIER — 125 — kHz

FMOD — — 4 kHz

*
† 3.0V 25°C
1 = TOEL + TDR - TDF
2 = TOEL + TDR - TDF
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CTUNZ LCZ
—

44.1

0

63

—

81.9

pF

pF

VDD = 3.0V
3 <6:1> = 000000

63 pF +/- 30%
3 <6:1> = 111111

63 1 pF/
= 000000 111111

C_Q Q 50* — — pF

TDR — 50 — μs VDD = 3.0V
 = 50%

 = 300 mVPP
 = 80%

TDF — 50 — μs VDD = 3.0V
 = 50%

 = 300 mVPP
 = 80%

TLFDATAR LFDATA — 0.5 — μs VDD = 3.0V
10% 90%

TLFDATAF LFDATA — 0.5 — μs VDD = 3.0V
90% 10%

TAGC AGC — 3.5* — ms AGC
TPAGC AGC — 62.5 — μs FOSC

TSTAB AGC
AGC
TAGC + TPAGC

4 — — ms AGC

TGAP AGC 200 — — μs  1 TE

TRDY POR — — 50* ms

TPRES AGC  AGC 5* — — ms TPRES AGC 
10% 

FOSC RC
±10%

28.8 32 35.2 kHz 32 kHz

TINACT 14.4 16 17.6 ms  FOSC RC 512
TALARM 28.8 32 35.2 ms  FOSC RC 1024
RLC LC

LCX LCY LCZ — 1* — MOhm

TE 200 — — μs

15.11 AC PIC16F639
AC

2.0V ≤ VDD ≤ 3.6V
-40°C ≤ TAMB ≤ +85°C
-40°C ≤ TAMB ≤ +125°C

LC 300 mVPP
125 kHz

LCCOM VSS

†

*
† 3.0V 25°C
1 = TOEL + TDR - TDF
2 = TOEL + TDR - TDF
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TOEH
OEH 0 <7:6>

01 =  1 ms
10 =  2 ms
11 =  4 ms
00 =  

32 (~1ms)
64 (~2ms)
128 (~ms)

—

—
—
—
—

—
—
—
—

RC  = FOSC

1

TOEL
OEL 0 <5:4>

00 =  1 ms
01 =  1 ms
10 =  2 ms
11 =  4 ms

32 (~1ms)
32 (~1ms)
64 (~2ms)
128 (~4ms)

—
—
—
—

—
—
—
—

RC  = FOSC

2

TOET

OEH     OEL       TOEH    TOEL
01    00    =   1 ms    1 ms
01    01    =   1 ms    1 ms
01    10    =   1 ms    2 ms
01    11  =   1 ms    4 ms

10    00    =   2 ms    1 ms
10    01   =   2 ms    1 ms
10    10    =   2 ms    2 ms
10    11    =   2 ms    4 ms

11    00    =   4 ms    1 ms
11    01    =   4 ms    1 ms
11    10    =   4 ms    2 ms
11    11    =   4 ms    4 ms

00    XX    =  

—
—
—
—

—
—
—
—

—
—
—
—

—

—
—
—
—

—
—
—
—

—
—
—
—

—

96 (~3ms)
96 (~3ms)
128 (~4ms)
192 (~6ms)

128 (~4ms)
128 (~4ms)
160 (~5ms)
250 (~8ms)

192 (~6ms)
192 (~6ms)
256 (~8ms)
320 (~10ms)

—

RC  = FOSC

 VSENSE LFDATA

IRSSI RSSI —

—
—
—

100

1
10

100

—

—
—
—

μA

μA
μA
μA

VDD = 3.0V
VIN = 0 4 VPP

VIN = 40 mVPP 400 mVPP
4 VPP

VIN = 40 mVPP
VIN = 400 mVPP
VIN = 4 VPP

IRSSILR RSSI — TBD — —

15.11 AC PIC16F639
AC

2.0V ≤ VDD ≤ 3.6V
-40°C ≤ TAMB ≤ +85°C
-40°C ≤ TAMB ≤ +125°C

LC 300 mVPP
125 kHz

LCCOM VSS

†

*
† 3.0V 25°C
1 = TOEL + TDR - TDF
2 = TOEL + TDR - TDF
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15.12 SPI PIC16F639 AFE
AC

2.0V ≤ VDD ≤ 3.6V
-40°C ≤ TAMB ≤ +85°C
-40°C ≤ TAMB ≤ +125°C

LC 300 mVPP
125 kHz

LCCOM VSS

†
FSCLK SCLK — — 3 MHz

Tcssc CS SCLK 100 — — ns

TSU SDI 30 — — ns

THD SDI 50 — — ns

THI SCLK 150 — — ns

TLO SCLK 150 — — ns

TDO SDO — — 150 ns

TSCCS SCLK CS 100 — — ns

TCSH CS 500 — — ns

TCS1 CS SCLK 50 — — ns

TCS0 SCLK CS 50 — — ns CS SCLK

TSPIR SPI
SPI

— 10 — ns VDD = 3.0V 10%
90%

TSPIF SPI
SPI

— 10 — ns VDD = 3.0V 90%
10%

*
† 3.0V 25°C

1 = TOEL + TDR - TDF
2 = TOEL + TDR - TDF
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16.0 DC AC
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17.0

17.1           

* PICmicro Microchip
PICmicro Microchip QTP

QTP

XXXXXNNN

8 PDIP

XXXXXXXX

YYWW
017

12F635/P

0510

8 SOIC

XXXXXXXX
XXXXYYWW

NNN

12F635
/SN0510

017

XXXXXX

8 DFN-S

XXXXXX
YYWW

NNN

14 PDIP

XXXXXXXXXXXXXX
XXXXXXXXXXXXXX

YYWWNNN

PIC16F636-I/P
0510017

PIC12F
635/MF

0510
017

XX...X
Y
YY
WW 1 1 01
NNN

Sn JEDEC
* JEDEC

Microchip 

3e
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17.1

14 SOIC

XXXXXXXXXXX
XXXXXXXXXXX

YYWWNNN

PIC16F636
-I/SL

0510017

14 TSSOP

XXXXXXXX
YYWW

NNN

F636/ST
0510

017

20 SSOP

XXXXXXXXXXX
XXXXXXXXXXX

YYWWNNN

PIC16F639
-I/SS

0510017
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17.2

8 P 300 mil PDIP

B1

B

A1

A

L

A2

p

α

E

eB

β

c

E1

n

D

1

2

*       
             

n 8 8
p .100 2.54
A .140 .155 .170 3.56 3.94 4.32
A2 .115 .130 .145 2.92 3.30 3.68
A1 .015 0.38
E .300 .313 .325 7.62 7.94 8.26
E1 .240 .250 .260 6.10 6.35 6.60
D .360 .373 .385 9.14 9.46 9.78
L .125 .130 .135 3.18 3.30 3.43
c .008 .012 .015 0.20 0.29 0.38

B1 .045 .058 .070 1.14 1.46 1.78
B .014 .018 .022 0.36 0.46 0.56

           § eB .310 .370 .430 7.87 9.40 10.92
α 5 10 15 5 10 15
β 5 10 15 5 10 15

*

D E1 .010” 0.254 mm

C04-018
JEDEC MS-001

§
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8 SN 150 mil SOIC

φ 0 4 8 0 4 8

1512015120β
1512015120α

0.510.420.33.020.017.013B
0.250.230.20.010.009.008c

0.760.620.48.030.025.019L
0.510.380.25.020.015.010h
5.004.904.80.197.193.189D
3.993.913.71.157.154.146E1
6.206.025.79.244.237.228E
0.250.180.10.010.007.004A1    §
1.551.421.32.061.056.052A2
1.751.551.35.069.061.053A

1.27.050p
88n

             
    *

2

1

D

n

p

B

E

E1

h

Lβ

c

45°

φ

A2

α

A

A1

*

D E1 .010” 0.254 mm
JEDEC MS-012
C04-057

§
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PIC12F635/PIC16F636/639

DS41232B_CN 180  2005 Microchip Technology Inc.

14 P 300 mil PDIP

E1

n

D

1

2

eB

β

E

c

A

A1

B

B1

L

A2

p

α

*      
            

n 14 14
p .100 2.54
A .140 .155 .170 3.56 3.94 4.32
A2 .115 .130 .145 2.92 3.30 3.68
A1 .015 0.38
E .300 .313 .325 7.62 7.94 8.26
E1 .240 .250 .260 6.10 6.35 6.60
D .740 .750 .760 18.80 19.05 19.30
L .125 .130 .135 3.18 3.30 3.43
c .008 .012 .015 0.20 0.29 0.38

B1 .045 .058 .070 1.14 1.46 1.78
B .014 .018 .022 0.36 0.46 0.56

                   § eB .310 .370 .430 7.87 9.40 10.92
α 5 10 15 5 10 15
β 5 10 15 5 10 15

*

D E1 .010” 0.254 mm
JEDEC MS-001
C04-005

§
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14 SL 150 mil SOIC

φ 0 4 8 0 4 8

1512015120β
1512015120α

0.510.420.36.020.017.014B
0.250.230.20.010.009.008c

1.270.840.41.050.033.016L
0.510.380.25.020.015.010h
8.818.698.56.347.342.337D
3.993.903.81.157.154.150E1
6.205.995.79.244.236.228E
0.250.180.10.010.007.004A1    § 
1.551.421.32.061.056.052A2
1.751.551.35.069.061.053A

1.27.050p
1414n

             
     *

2

1

D

p

nB

E

E1

h

L

c

β

45°

φ

α

A2A

A1

*

D E1 .010” 0.254 mm
JEDEC  MS-012
C04-065

§
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14 ST 4.4 mm TSSOP

840840f

10501050b
10501050a

0.300.250.19.012.010.007B
0.200.150.09.008.006.004c

0.700.600.50.028.024.020L
5.105.004.90.201.197.193D
4.504.404.30.177.173.169E1
6.506.386.25.256.251.246E
0.150.100.05.006.004.002A1       §
0.950.900.85.037.035.033A2
1.10.043A

0.65.026p
1414n

            
        *

Lβ

c

φ

2

1

D

n
B

p

E1

E

α

A2A1

A

*

D E1 .005” 0.127 mm
JEDEC MO-153
C04-087

§
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A
AC

...................................................................  161
........................................................  162

PIC16F639 AFE ..............................  168
AGC  ................................................................ 81

B
...........................................................................  185

..........................................................................  61, 67
C2OUT  T1 .................................................  58
C2OUT T1 .................................................  67

............................................................................  62
.................................................................  69

..........................................................................  167

............................................................................  63
 ............................................................................ 67
C2OUT Timer1 ..............................................  67

.....................................................................  69
 ...................................................... 69

............................................................................  67
CVREF ................................................  68

/ ..................................................................  68
 ............................................................................ 68

CVREF
..........................................................................  167

................................................................  131
 ............................................................ 187

C
C

MPLAB C17 .............................................................  142
MPLAB C18 .............................................................  142
MPLAB C30 .............................................................  142

CLKOUT I/O .................................................  164
CPU .........................................................................  111

VREF
 ................................................................ 131

...........................................................................  193
.....................................................  9, 10, 39, 43

.........................................................................  11

PIC12F635.................................................................  11
PIC16F636/639..........................................................  11

...................................................................  127
.........................................................................  11

............................................................................  11

............................................................................  11
EEPROM ................................................  73

D
DC

/ PIC12F635/PIC16F636  ............ 149
DC AC

...................................................................  173
DC

/ PIC12F635/PIC16F636 ............  154
/ PIC16F639 .......................  156, 159

PIC12F635/PIC16F636 ..........................  150
PIC16F639 .............................................  157
PIC12F635/PIC16F636 ..........................  152
PIC16F639 .............................................  158

...........................................................................  128

Timer0 .......................................... 55
WDT.............................................  55

..................................................  43
PORTA...........................................................  39
PORTC .......................................................... 49

....................................................................  27
EEPROM ...................................................  75
EEPROM ...................................................  75
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PIC12F635 VDD
PIC12F635T

PIC16F636 VDD
PIC16F636T

PIC16F639 VDD
PIC16F639T

I = -40°C +85°C
E = -40°C +125°C

MF = DFN-S 6x5 mm 8
P = PDIP 300 mil
SN = SOIC 150 mil 8
SL = SOIC 150 mil 14
SS = SSOP 209 mil 20
ST = TSSOP 4.4 mm 14

QTP 3

a) PIC12F635-E/P 301 = PDIP
20 MHz QTP  #301

b) PIC12F635-I/S = SOIC
20 MHz
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