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PIC12F629/675

MICROCHIP

8-Pin FLASH-Based 8-Bit CMOS Microcontroller

High Performance RISC CPU:

» Only 35 instructions to learn
- All single cycle instructions except branches
» Operating speed:
- DC - 20 MHz oscillator/clock input
- DC - 200 ns instruction cycle
* Interrupt capability
» 8-level deep hardware stack
» Direct, Indirect, and Relative Addressing modes

Special Microcontroller Features:

* Internal and external oscillator options

- Precision Internal 4 MHz oscillator factory
calibrated to £1%

- External Oscillator support for crystals and
resonators

- 5 us wake-up from SLEEP, 3.0V, typical

» Power saving SLEEP mode

» Wide operating voltage range - 2.0V to 5.5V

* Industrial and Extended temperature range

* Low power Power-on Reset (POR)

» Power-up Timer (PWRT) and Oscillator Start-up
Timer (OST)

» Brown-out Detect (BOD)

» Watchdog Timer (WDT) with independent
oscillator for reliable operation

« Multiplexed MCLR/Input-pin
* Interrupt-on-pin change
* Individual programmable weak pull-ups
* Programmable code protection
» High Endurance FLASH/EEPROM Cell
- 100,000 write FLASH endurance
- 1,000,000 write EEPROM endurance
- FLASH/Data EEPROM Retention: > 40 years

Low Power Features:

+ Standby Current:
- 1nA@ 2.0V, typical
» Operating Current:
- 8.5 uA @ 32 kHz, 2.0V, typical
- 100 pA @ 1 MHz, 2.0V, typical
+ Watchdog Timer Current
- 300 nA @ 2.0V, typical
» Timer1 oscillator current:
- 4 uA @ 32 kHz, 2.0V, typical

Peripheral Features:

* 6 1/0 pins with individual direction control
+ High current sink/source for direct LED drive
* Analog comparator module with:

- One analog comparator

- Programmable on-chip comparator voltage
reference (CVREF) module

- Programmable input multiplexing from device
inputs
- Comparator output is externally accessible
* Analog-to-Digital Converter module (PIC12F675):
- 10-bit resolution
- Programmable 4-channel input
- Voltage reference input

» TimerOQ: 8-bit timer/counter with 8-bit
programmable prescaler

* Enhanced Timer1:
- 16-bit timer/counter with prescaler
- External Gate Input mode
- Option to use OSC1 and OSC2 in LP mode
as Timer1 oscillator, if INTOSC mode
selected
* In-Circuit Serial Programming™ (ICSP™) via
two pins

Program Data Memory
Device Memory 110 10-bit AID Comparators Timers
FLASH SRAM EEPROM (ch) 8/16-bit
(words) (bytes) (bytes)
PIC12F629 1024 64 128 - 1 1/1
PIC12F675 1024 64 128 4 1 1/1

* 8-bit, 8-pin devices protected by Microchip’s Low Pin Count Patent: U.S. Patent No. 5,847,450. Additional U.S. and
foreign patents and applications may be issued or pending.
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PIC12F629/675

Pin Diagrams

8-pin PDIP, SOIC, DFN-S

VDD —»[ 1 ~ 8 :|<— Vss
GP5/T1CKIOSC1/CLKIN =—={|2 g 7[J«— GPO/CIN+/ICSPDAT
GP4/T1G/OSC2/CLKOUT <—=[|3 ﬁ 6 [J«—= GP1/CIN-ICSPCLK
GP3/MCLRIVPP —[|4 8 5 |]=—= GP2/TOCKIINT/COUT
J
VDD —>|: 1 - 8 :|<— Vss
GP5/TICKI/OSCI/CLKIN =——=[|2 &  7[]<—= GPO/ANO/CIN+/ICSPDAT
GP4/AN3/T1G/OSC2/CLKOUT =—»[|3 ﬁ 6 [][~— GP1/AN1/CIN-VREFICSPCLK
GP3/MCLR/VPP —{|4 3 5 [J«— GP2/AN2/TOCKI/INT/COUT

DS41190C-page 2 © 2003 Microchip Technology Inc.



PIC12F629/675

TABLE 1-1: PIC12F629/675 PINOUT DESCRIPTION

Name Function Input Output Description
Type Type
GPO/ANO/CIN+/ICSPDAT GPO TTL CMOS | Bi-directional I1/0 w/ programmable pull-up and
interrupt-on-change
ANO AN A/D Channel 0 input
CIN+ AN Comparator input
ICSPDAT TTL CMOS | Serial programming I/O
GP1/AN1/CIN-/VREF/ GP1 TTL CMOS | Bi-directional I1/0 w/ programmable pull-up and
ICSPCLK interrupt-on-change
AN1 AN A/D Channel 1 input
CIN- AN Comparator input
VREF AN External voltage reference
ICSPCLK ST Serial programming clock
GP2/AN2/TOCKI/INT/COUT GP2 ST CMOS | Bi-directional I/O w/ programmable pull-up and
interrupt-on-change
AN2 AN A/D Channel 2 input
TOCKI ST TMRO clock input
INT ST External interrupt
CcouT CMOS | Comparator output
GP3/MCLR/VPP GP3 TTL Input port w/ interrupt-on-change
MCLR ST Master Clear
VPP HV Programming voltage
GP4/AN3/T1G/OSC2/ GP4 TTL CMOS | Bi-directional I/O w/ programmable pull-up and
CLKOUT interrupt-on-change
AN3 AN A/D Channel 3 input
T1G ST TMR1 gate
0OSsC2 XTAL | Crystal/resonator
CLKOUT CMOS |Fosc/4 output
GP5/T1CKI/OSC1/CLKIN GP5 TTL CMOS |Bi-directional /0 w/ programmable pull-up and
interrupt-on-change
T1CKI ST TMR1 clock
OSCH1 XTAL Crystal/resonator
CLKIN ST External clock input/RC oscillator connection
Vss Vss Power Ground reference
VDD VDD Power Positive supply

Legend: Shade = PIC12F675 only
TTL = TTL input buffer, ST = Schmitt Trigger input buffer
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PIC12F629/675

14.2 Package Details

The following sections give the technical details of the
packages.

8-Lead Plastic Dual In-line (P) — 300 mil (PDIP)

T

-

0l

1L L L

B
T eB 1
Units INCHES* MILLIMETERS
Dimension Limits MIN NOM MAX MIN NOM MAX

Number of Pins n 8 8

Pitch p .100 2.54

Top to Seating Plane A .140 .155 170 3.56 3.94 4.32
Molded Package Thickness A2 115 .130 145 2.92 3.30 3.68
Base to Seating Plane A1 .015 0.38

Shoulder to Shoulder Width E .300 .313 .325 7.62 7.94 8.26
Molded Package Width E1 .240 .250 .260 6.10 6.35 6.60
Overall Length D .360 373 .385 9.14 9.46 9.78
Tip to Seating Plane L 125 1130 135 3.18 3.30 3.43
Lead Thickness [ .008 .012 .015 0.20 0.29 0.38
Upper Lead Width B1 .045 .058 .070 1.14 1.46 1.78
Lower Lead Width B .014 .018 .022 0.36 0.46 0.56
Overall Row Spacing § | eB .310 .370 430 7.87 9.40 10.92
Mold Draft Angle Top o 5 10 15 5 10 15
Mold Draft Angle Bottom B 5 10 15 5 10 15

* Controlling Parameter
§ Significant Characteristic

Notes:

Dimensions D and E1 do not include mold flash or protrusions. Mold flash or protrusions shall not exceed
.010” (0.254mm) per side.

JEDEC Equivalent: MS-001

Drawing No. C04-018

DS41190C-page 116 © 2003 Microchip Technology Inc.



PIC12F629/675

8-Lead Plastic Small Outline (SN) — Narrow, 150 mil (SOIC)

E
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45°

A L’ A2

L
S I -

Units INCHES* MILLIMETERS
Dimension Limits MIN NOM MAX MIN NOM MAX

Number of Pins n 8 8

Pitch p .050 1.27

Overall Height A .053 .061 .069 1.35 1.55 1.75
Molded Package Thickness A2 .052 .056 .061 1.32 1.42 1.55
Standoff § A1 .004 .007 .010 0.10 0.18 0.25
Overall Width E .228 .237 .244 5.79 6.02 6.20
Molded Package Width E1 146 154 157 3.71 3.91 3.99
Overall Length D .189 193 197 4.80 4.90 5.00
Chamfer Distance h .010 .015 .020 0.25 0.38 0.51
Foot Length L .019 .025 .030 0.48 0.62 0.76
Foot Angle ¢ 0 4 8 0 4 8
Lead Thickness c .008 .009 .010 0.20 0.23 0.25
Lead Width B .013 .017 .020 0.33 0.42 0.51
Mold Draft Angle Top ] 0 12 15 0 12 15
Mold Draft Angle Bottom B 0 12 15 0 12 15

* Controlling Parameter
§ Significant Characteristic

Notes:

Dimensions D and E1 do not include mold flash or protrusions. Mold flash or protrusions shall not exceed
.010” (0.254mm) per side.

JEDEC Equivalent: MS-012

Drawing No. C04-057

© 2003 Microchip Technology Inc. DS41190C-page 117



	73-3262e1.pdf
	1.0 Device Overview
	FIGURE 1-1: PIC12F629/675 block diagram
	TABLE 1-1: PIC12F629/675 Pinout Description�

	2.0 Memory Organization
	2.1 Program Memory Organization
	FIGURE 2-1: Program Memory Map and Stack for the PIC12F629/675

	2.2 Data Memory Organization
	FIGURE 2-2: Data Memory Map of the PIC12F629/675
	TABLE 2-1: Special FUNCTION Registers Summary�

	2.3 PCL and PCLATH
	FIGURE 2-3: Loading Of PC In Different Situations

	2.4 Indirect Addressing, INDF and FSR Registers
	FIGURE 2-4: Direct/Indirect Addressing PIC12F629/675


	3.0 GPIO Port
	3.1 GPIO and the TRISIO Registers
	3.2 Additional Pin Functions
	3.3 Pin Descriptions and Diagrams
	FIGURE 3-1: Block Diagram of GP0 and GP1 Pins
	FIGURE 3-2: Block Diagram of GP2
	FIGURE 3-3: Block Diagram of GP3
	FIGURE 3-4: Block Diagram of GP4
	FIGURE 3-5: Block Diagram of GP5
	TABLE 3-1: Summary of Registers Associated with GPIO


	4.0 Timer0 Module
	4.1 Timer0 Operation
	4.2 Timer0 Interrupt
	FIGURE 4-1: Block Diagram of thE Timer0/WDT Prescaler

	4.3 Using Timer0 with an External Clock
	4.4 Prescaler
	TABLE 4-1: Registers Associated with Timer0


	5.0 Timer1 Module with Gate Control
	FIGURE 5-1: TIMER1 BLOCK DIAGRAM
	5.1 Timer1 Modes of Operation
	5.2 Timer1 Interrupt
	5.3 Timer1 Prescaler
	FIGURE 5-2: TIMER1 INCREMENTING EDGE

	5.4 Timer1 Operation in Asynchronous Counter Mode
	5.5 Timer1 Oscillator
	5.6 Timer1 Operation During SLEEP
	TABLE 5-1: Registers Associated with Timer1 as a Timer/Counter


	6.0 Comparator Module
	6.1 Comparator Operation
	TABLE 6-1: Output state vs. input conditions
	FIGURE 6-1: Single Comparator

	6.2 Comparator Configuration
	FIGURE 6-2: Comparator I/O operating Modes

	6.3 Analog Input Connection Considerations
	FIGURE 6-3: Analog Input Mode

	6.4 Comparator Output
	FIGURE 6-4: Modified Comparator Output Block Diagram

	6.5 Comparator Reference
	FIGURE 6-5: Comparator VOLTAGE REFERENCE BLOCK DIAGRAM

	6.6 Comparator Response Time
	6.7 Operation During SLEEP
	6.8 Effects of a RESET
	6.9 Comparator Interrupts
	TABLE 6-2: Registers Associated with Comparator Module


	7.0 Analog-to-Digital Converter (A/D) Module (PIC12F675 only)
	FIGURE 7-1: A/D Block Diagram
	7.1 A/D Configuration and Operation
	TABLE 7-1: Tad VS. DEVICE OPERATING FREQUENCIES
	FIGURE 7-2: 10-Bit A/D Result Format

	7.2 A/D Acquisition Requirements
	FIGURE 7-3: Analog Input Model

	7.3 A/D Operation During SLEEP
	7.4 Effects of RESET
	TABLE 7-2: Summary of A/D Registers


	8.0 Data EEPROM Memory
	8.1 EEADR
	8.2 EECON1 AND EECON2 REGISTERS
	8.3 READING THE EEPROM DATA �MEMORY
	8.4 WRITING TO THE EEPROM DATA �MEMORY
	8.5 WRITE VERIFY
	8.6 PROTECTION AGAINST SPURIOUS WRITE
	8.7 DATA EEPROM OPERATION DURING CODE PROTECT
	TABLE 8-1: Registers/Bits Associated with Data EEPROM


	9.0 Special Features of the CPU
	9.1 Configuration Bits
	9.2 Oscillator Configurations
	FIGURE 9-1: Crystal Operation (or Ceramic Resonator) HS, XT or LP Osc Configuration
	FIGURE 9-2: External Clock Input Operation (HS, XT, EC, or LP Osc Config�áL5-Ÿ
	TABLE 9-1: Capacitor Selection for Ceramic Resonators
	TABLE 9-2: Capacitor Selection for Crystal Oscillator
	FIGURE 9-3: RC OSCILLATOR MODE

	9.3 RESET
	FIGURE 9-4: Simplified Block Diagram of On-chip Reset Circuit
	FIGURE 9-5: Recommended MCLR Circuit
	FIGURE 9-6: Brown-out Situations
	TABLE 9-3: Time-out in Various Situations
	TABLE 9-4: Status/PCON Bits and Their Significance
	TABLE 9-5: Summary of Registers Associated with Brown-out
	TABLE 9-6: Initialization Condition for Special Registers
	TABLE 9-7: Initialization Condition for Registers
	FIGURE 9-7: Time-out Sequence on Power-up (MCLR not tied to Vdd): Case 1
	FIGURE 9-8: Time-out Sequence on Power-up (MCLR not tied to Vdd): Case 2
	FIGURE 9-9: Time-out Sequence on Power-up (MCLR tied to Vdd)

	9.4 Interrupts
	FIGURE 9-10: INTERRUPT LOGIC
	FIGURE 9-11: INT Pin Interrupt Timing
	TABLE 9-8: Summary of interrupt registers

	9.5 Context Saving During Interrupts
	9.6 Watchdog Timer (WDT)
	FIGURE 9-12: Watchdog Timer Block Diagram
	TABLE 9-9: Summary of Watchdog Timer Registers

	9.7 Power-Down Mode (SLEEP)
	FIGURE 9-13: Wake-up from Sleep Through Interrupt

	9.8 Code Protection
	9.9 ID Locations
	9.10 In-Circuit Serial Programming
	FIGURE 9-14: Typical In-Circuit Serial Programming Connection

	9.11 In-Circuit Debugger
	TABLE 9-10: Debugger resources


	10.0 Instruction Set Summary
	10.1 READ�MODIFY-WRITE OPERATIONS
	TABLE 10-1: Opcode Field Descriptions
	FIGURE 10-1: General Format for Instructions
	TABLE 10-2: PIC12F629/675 Instruction Set

	10.2 Instruction Descriptions

	11.0 Development Support
	11.1 MPLAB Integrated Development Environment Software
	11.2 MPASM Assembler
	11.3 MPLAB C17 and MPLAB C18 C Compilers
	11.4 MPLINK Object Linker/ MPLIB Object Librarian
	11.5 MPLAB C30 C Compiler
	11.6 MPLAB ASM30 Assembler, Linker, and Librarian
	11.7 MPLAB SIM Software Simulator
	11.8 MPLAB SIM30 Software Simulator
	11.9 MPLAB ICE 2000 High Performance Universal In-Circuit Emulator
	11.10 MPLAB ICE 4000 High Performance Universal In-Circuit Emulator
	11.11 MPLAB ICD 2 In-Circuit Debugger
	11.12 PRO MATE II Universal Device Programmer
	11.13 PICSTART Plus Development Programmer
	11.14 PICDEM 1 PICmicro Demonstration Board
	11.15 PICDEM.net Internet/Ethernet Demonstration Board
	11.16 PICDEM 2 Plus Demonstration Board
	11.17 PICDEM 3 PIC16C92X Demonstration Board
	11.18 PICDEM 17 Demonstration Board
	11.19 PICDEM 18R PIC18C601/801 Demonstration Board
	11.20 PICDEM LIN PIC16C43X Demonstration Board
	11.21 PICkitTM 1 FLASH Starter Kit
	11.22 PICDEM USB PIC16C7X5 Demonstration Board
	11.23 Evaluation and Programming Tools

	12.0 Electrical Specifications
	FIGURE 12-1: PIC12F629/675 With A/D Disabled Voltage-Frequency Graph, -40˚C £ ta £ +125˚C
	FIGURE 12-2: PIC12F675 With A/D Enabled Voltage-Frequency Graph, -40˚C £ ta £ +125˚C
	FIGURE 12-3: PIC12F675 With A/D Enabled Voltage-Frequency Graph, 0˚C £ ta £ +125˚C
	12.1 DC Characteristics: PIC12F629/675-I (Industrial), PIC12F629/675-E (Extended)
	12.2 DC Characteristics: PIC12F629/675-I (Industrial)
	12.3 DC Characteristics: PIC12F629/675-I (Industrial)
	12.4 DC Characteristics: PIC12F629/675-E (Extended)
	12.5 DC Characteristics: PIC12F629/675-E (Extended)
	12.6 DC Characteristics: PIC12F629/675-I (Industrial), PIC12F629/675-E ñÞłÅ”ò}�â
	12.7 DC Characteristics: PIC12F629/675-I (Industrial), PIC12F629/675-E (Extended) (Cont.)
	12.8 Timing Parameter Symbology
	FIGURE 12-4: LOAD CONDITIONS

	12.9 AC Characteristics: PIC12F629/675 (Industrial, Extended)
	FIGURE 12-5: External Clock Timing
	TABLE 12-1: External Clock Timing Requirements
	TABLE 12-2: pRECISION INTERNAL OSCILLATOR Parameters
	FIGURE 12-6: CLKOUT and I/O Timing
	TABLE 12-3: CLKOUT and I/O Timing Requirements
	FIGURE 12-7: Reset, Watchdog Timer, Oscillator Start-up Timer and Power-up Timer Timing
	FIGURE 12-8: Brown-out Detect Timing and Characteristics
	TABLE 12-4: Reset, Watchdog Timer, Oscillator Start-up Timer, Power-u×ł%ˆ¥aﬂð_nI•0ù
<Î�Î+�n¥ª¢(�J¯�
	FIGURE 12-9: Timer0 and Timer1 External Clock Timings
	TABLE 12-5: Timer0 and Timer1 External Clock Requirements
	TABLE 12-6: Comparator Specifications
	TABLE 12-7: Comparator Voltage Reference Specifications
	TABLE 12-8: PIC12F675 A/D Converter Characteristics:
	FIGURE 12-10: PIC12F675 A/D Conversion Timing (Normal Mode)
	TABLE 12-9: PIC12F675 A/D Conversion Requirements
	FIGURE 12-11: PIC12F675 A/D Conversion Timing (Sleep Mode)
	TABLE 12-10: PIC12F675 A/D Conversion Requirements (SLEEP Mode)


	13.0 DC and AC Characteristics Graphs and Tables
	FIGURE 13-1: Typical Ipd vs. Vdd OVER TEMP (-40˚C to +25˚C)
	FIGURE 13-2: Typical Ipd vs. Vdd OVER TEMP (+85˚C)
	FIGURE 13-3: Typical Ipd vs. Vdd OVER TEMP (+125˚C)
	FIGURE 13-4: Maximum Ipd vs. Vdd OVER TEMP (-40˚C to +25˚C)
	FIGURE 13-5: Maximum Ipd vs. Vdd OVER TEMP (+85˚C)
	FIGURE 13-6: Maximum Ipd vs. Vdd OVER TEMP (+125˚C)
	FIGURE 13-7: Typical Ipd with BOD Enabled vs. Vdd Over Temp (-40˚C to +125˚C)
	FIGURE 13-8: Typical Ipd with CMP Enabled vs. Vdd Over Temp (-40˚C to +125˚C)
	FIGURE 13-9: Typical Ipd with A/D Enabled vs. Vdd Over Temp (-40˚C to +25˚C)
	FIGURE 13-10: Typical Ipd with A/D Enabled vs. Vdd Over Temp (+85˚C)
	FIGURE 13-11: Typical Ipd with A/D Enabled vs. Vdd Over Temp (+125˚C)
	FIGURE 13-12: Typical Ipd with T1 OSC Enabled vs. Vdd Over Temp (-40˚C to +125˚C), 32�kHz, C1 and...
	FIGURE 13-13: Typical Ipd with CVref Enabled vs. Vdd Over Temp (-40˚C to +125˚C)
	FIGURE 13-14: Typical Ipd with WDT Enabled vs. Vdd Over Temp (-40˚C to +125˚C)
	FIGURE 13-15: MAXIMUM and MINIMUM INTOSC FREQ vs. Temperature with 0.1mF and 0.01mF decoupling (V...
	FIGURE 13-16: MAXIMUM and MINIMUM INTOSC FREQ vs. Vdd with 0.1mF and 0.01mF decoupling (+25˚C)
	FIGURE 13-17: Typical WDT Period vs. Vdd (-40°C to +125°C)

	14.0 Packaging Information
	14.1 Package Marking Information
	14.2 Package Details

	Appendix A: Data Sheet Revision History
	Appendix B: Device Differences
	Appendix C: Device Migrations
	Appendix D: Migrating from other PICmicro® Devices
	Index
	On-Line Support
	Reader Response
	Product Identification System
	Worldwide Sales




