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PIC12F629/675

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:
- 1TnA @ 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

» Timer0: 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 o 10-bit AID Comparators Timers
Flash SRAM EEPROM (ch) 8/16-bit
(words) (bytes) (bytes)
PIC12F629 1024 64 128 — 1 11
PIC12F675 1024 64 128 4 1 171

* 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.

© 2010 Microchip Technology Inc.
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TO OUR VALUED CUSTOMERS

It is our intention to provide our valued customers with the best documentation possible to ensure successful use of your Microchip
products. To this end, we will continue to improve our publications to better suit your needs. Our publications will be refined and
enhanced as new volumes and updates are introduced.

If you have any questions or comments regarding this publication, please contact the Marketing Communications Department via
E-mail at docerrors@microchip.com or fax the Reader Response Form in the back of this data sheet to (480) 792-4150. We
welcome your feedback.

Most Current Data Sheet

To obtain the most up-to-date version of this data sheet, please register at our Worldwide Web site at:
http://www.microchip.com

You can determine the version of a data sheet by examining its literature number found on the bottom outside corner of any page.
The last character of the literature number is the version number, (e.g., DS30000A is version A of document DS30000).

Errata

An errata sheet, describing minor operational differences from the data sheet and recommended workarounds, may exist for current
devices. As device/documentation issues become known to us, we will publish an errata sheet. The errata will specify the revision
of silicon and revision of document to which it applies.

To determine if an errata sheet exists for a particular device, please check with one of the following:

* Microchip’s Worldwide Web site; http://www.microchip.com
» Your local Microchip sales office (see last page)

When contacting a sales office, please specify which device, revision of silicon and data sheet (include literature number) you are
using.

Customer Notification System

Register on our web site at www.microchip.com to receive the most current information on all of our products.

© 2010 Microchip Technology Inc. DS41190G-page 5
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222 SPECIAL FUNCTION REGISTERS

The Special Function Registers are registers used by
the CPU and peripheral functions for controlling the
desired operation of the device (see Table 2-1). These
registers are static RAM.

The special registers can be classified into two sets:
core and peripheral. The Special Function Registers
associated with the “core” are described in this section.
Those related to the operation of the peripheral
features are described in the section of that peripheral
feature.

FIGURE 2-2: DATA MEMORY MAP OF
THE PIC12F629/675
File File
Address Address
Indirect addr.{") | 0oh Indirect addr.{") | 80h
TMRO 01h OPTION_REG | 81h
PCL 02h PCL 82h
STATUS 03h STATUS 83h
FSR 04h FSR 84h
GPIO 05h TRISIO 85h
06h 86h
07h 87h
08h 88h
09h 89h
PCLATH 0Ah PCLATH 8Ah
INTCON 0Bh INTCON 8Bh
PIR1 0Ch PIE1 8Ch
0Dh 8Dh
TMR1L OEh PCON 8Eh
TMR1H OFh 8Fh
T1CON 10h OSCCAL 90h
11h 91h
12h 92h
13h 93h
14h 94h
15h WPU 95h
16h 10C 96h
17h 97h
18h 98h
CMCON 19h VRCON 99h
1Ah EEDATA 9Ah
1Bh EEADR 9Bh
1Ch EECON1 9Ch
1Dh EECON2(") 9Dh
ADRESH® 1Eh ADRESL®@ 9Eh
ADCONO0®? 1Fh ANSEL®@ 9Fh
20h AOh
General
RP:rpct)se accesses
gisters 20h-5Fh
64 Bytes
5Fh DFh
60h EOh
7Fh FFh
Bank 0 Bank 1

D Unimplemented data memory locations, read as ‘0’.
1: Not a physical register.
2: PIC12F675 only.

DS41190G-page 10
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2226 PCON Register

The Power Control (PCON) register contains flag bits
to differentiate between a:

» Power-on Reset (POR)

» Brown-out Detect (BOD)

* Watchdog Timer Reset (WDT)

« External MCLR Reset

The PCON Register bits are shown in Register 2-6.

REGISTER 2-6: PCON: POWER CONTROL REGISTER (ADDRESS: 8Eh)

u-0 U-0 U-0 u-0 U-0 U-0 R/W-0 R/W-x
— — — — | — | — | POR BOD
bit 7 bit 0
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown
bit 7-2 Unimplemented: Read as ‘0’
bit 1 POR: Power-on Reset Status bit

1 = No Power-on Reset occurred
0 = A Power-on Reset occurred (must be set in software after a Power-on Reset occurs)

bit 0 BOD: Brown-out Detect Status bit

1 = No Brown-out Detect occurred
0 = A Brown-out Detect occurred (must be set in software after a Brown-out Detect occurs)

2227 OSCCAL Register

The Oscillator Calibration register (OSCCAL) is used to
calibrate the internal 4 MHz oscillator. It contains 6 bits
to adjust the frequency up or down to achieve 4 MHz.

The OSCCAL register bits are shown in Register 2-7.

REGISTER 2-7: OSCCAL: OSCILLATOR CALIBRATION REGISTER (ADDRESS: 90h)

R/W-1 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 U-0 U-0
CAL5 CAL4 CAL3 CAL2 CALA1 | CALO | — | —
bit 7 bit 0
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown
bit 7-2 CAL5:CALDO: 6-bit Signed Oscillator Calibration bits

111111 = Maximum frequency
100000 = Center frequency
000000 = Minimum frequency

bit 1-0 Unimplemented: Read as ‘0’

DS41190G-page 18 © 2010 Microchip Technology Inc.
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5.1 Timer1 Modes of Operation

Timer1 can operate in one of three modes:

* 16-bit timer with prescaler
» 16-bit synchronous counter
» 16-bit asynchronous counter

In Timer mode, Timer1 is incremented on every
instruction cycle. In Counter mode, Timer1 is
incremented on the rising edge of the external clock
input T1CKI. In addition, the Counter mode clock can
be synchronized to the microcontroller system clock
or run asynchronously.

In counter and timer modules, the counter/timer clock
can be gated by the T1G input.

If an external clock oscillator is needed (and the
microcontroller is using the INTOSC w/o CLKOUT),
Timer1 can use the LP oscillator as a clock source.

5.2 Timer1 Interrupt

The Timer1 register pair (TMR1H:TMR1L) increments
to FFFFh and rolls over to 0000h. When Timer1 rolls
over, the Timer1 interrupt flag bit (PIR1<0>) is set. To
enable the interrupt on rollover, you must set these bits:
» Timer1 interrupt Enable bit (PIE1<0>)

* PEIE bit (INTCON<6>)

* GIE bit INTCON<7>).

The interrupt is cleared by clearing the TMR1IF in the
Interrupt Service Routine.

Note: The TMR1H:TTMR1L register pair and the
TMR1IF bit should be cleared before

enabling interrupts.

Note: In Counter mode, a falling edge must be
registered by the counter prior to the first

incrementing rising edge.

FIGURE 5-2:

TIMER1 INCREMENTING EDGE

5.3 Timer1 Prescaler

Timer1 has four prescaler options allowing 1, 2, 4, or 8
divisions of the clock input. The T1CKPS bits
(T1CON<5:4>) control the prescale counter. The
prescale counter is not directly readable or writable;
however, the prescaler counter is cleared upon a write
to TMR1H or TMR1L.

T1CKI =1
when TMR1

Enabled *

T1CKI=0

when TMR1
Enabled *

Note 1: Arrows indicate counter increments.

clock.

2: In Counter mode, a falling edge must be registered by the counter prior to the first incrementing rising edge of the

© 2010 Microchip Technology Inc.
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5.4 Timer1 Operation in

Asynchronous Counter Mode

If control bit TISYNC (T1CON<2>) is set, the external
clock input is not synchronized. The timer continues to
increment asynchronous to the internal phase clocks.
The timer will continue to run during Sleep and can
generate an interrupt on overflow, which will wake-up
the processor. However, special precautions in
software are needed to read/write the timer
(Section 5.4.1 “Reading and Writing Timer1 in
Asynchronous Counter Mode”).

Note: The ANSEL (9Fh) and CMCON (19h)
registers must be initialized to configure an
analog channel as a digital input. Pins
configured as analog inputs will read ‘0.
The ANSEL register is defined for the
PIC12F675.

54.1 READING AND WRITING TIMER1 IN

ASYNCHRONOUS COUNTER MODE

Reading TMR1H or TMR1L, while the timer is running
from an external asynchronous clock, will ensure a
valid read (taken care of in hardware). However, the
user should keep in mind that reading the 16-bit timer
in two 8-bit values itself, poses certain problems, since
the timer may overflow between the reads.

For writes, it is recommended that the user simply stop
the timer and write the desired values. A write
contention may occur by writing to the timer registers,
while the register is incrementing. This may produce an
unpredictable value in the timer register.

Reading the 16-bit value requires some care.
Examples 12-2 and 12-3 in the PIC® Mid-Range MCU
Family Reference Manual (DS33023) show how to
read and write Timer1 when it is running in
Asynchronous mode.

5.5

A crystal oscillator circuit is built-in between pins OSC1
(input) and OSC2 (amplifier output). It is enabled by
setting control bit T1IOSCEN (T1CON<3>). The
oscillator is a low-power oscillator rated up to 37 kHz. It
will continue to run during Sleep. It is primarily intended
for a 32 kHz crystal. Table 9-2 shows the capacitor
selection for the Timer1 oscillator.

Timer1 Oscillator

The Timer1 oscillator is shared with the system LP
oscillator. Thus, Timer1 can use this mode only when
the system clock is derived from the internal oscillator.
As with the system LP oscillator, the user must provide
a software time delay to ensure proper oscillator
start-up.

While enabled, TRISIO4 and TRISIO5 are set. GP4
and GP5 read ‘0’ and TRISIO4 and TRISIO5 are read
‘1

Note: The oscillator requires a start-up and stabi-
lization time before use. Thus, T1OSCEN
should be set and a suitable delay
observed prior to enabling Timer1.

5.6 Timer1 Operation During Sleep

Timer1 can only operate during Sleep when setup in
Asynchronous Counter mode. In this mode, an external
crystal or clock source can be used to increment the
counter. To setup the timer to wake the device:

» Timer1 must be on (T1CON<0>)

* TMR1IE bit (PIE1<0>) must be set

» PEIE bit (INTCON<6>) must be set

The device will wake-up on an overflow. If the GIE bit

(INTCON<7>) is set, the device will wake-up and jump
to the Interrupt Service Routine on an overflow.

TABLE 5-1: REGISTERS ASSOCIATED WITH TIMER1 AS A TIMER/COUNTER

Value on Value on
Address | Name | Bit7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 all other

POR, BOD

Resets

0Bh/8Bh [INTCON | GIE PEIE TOIE INTE GPIE TOIF INTF GPIF (0000 0000|0000 000u
0Ch PIR1 EEIF | ADIF — — CMIF — — TMR1IF |00-- 0--0[{00-- 0--0
OEh TMR1L |Holding Register for the Least Significant Byte of the 16-bit TMR1 Register XXXX XXXX|UUuu uuuu
OFh TMR1H |[Holding Register for the Most Significant Byte of the 16-bit TMR1 Register XXXX XXXX|UUUU uuuu
10h T1CON — | TMR1GE | T1ICKPS1 | T1ICKPSO0 [T1OSCEN| T1SYNC [ TMR1CS |[TMR1ON|-000 0000 |-uuu uuuu
8Ch PIE1 EEIE | ADIE — — CMIE — — TMR1IE |00-- 0--0[00-- 0--0
Legend: x =unknown, u =unchanged, - = unimplemented, read as ‘0’. Shaded cells are not used by the Timer1 module.

© 2010 Microchip Technology Inc.
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TABLE 9-7: INITIALIZATION CONDITION FOR REGISTERS

+ MCLR Reset during ¢ Wake-up from Sleep

Power-on normal operation through interrupt
Register Address Reset * MCLR Reset during Sleep ¢ Wake-up from §Ieep

¢« WDT Reset through WDT Time-out

« Brown-out Detect(!)
w — XXXX KXXX uuuu uuuu uuuu uuuu
INDF 00h/80h — — —
TMRO 01h XKXXX XKXX uuuu uuuu uuuu uuuu
PCL 02h/82h | 0000 0000 0000 0000 pc + 10
STATUS 03h/83h 0001 1xxx 000g quuu(4) uuuq quuu(4)
FSR 04h/84h XXXX XXXX uuuu uuuu uuuu uuuu
GPIO 05h ——XX XXXX --uu uuuu --uu uuuu
PCLATH 0Ah/8Ah ---0 0000 ---0 0000 ---u uuuu
INTCON 0Bh/8Bh | 0000 0000 0000 000u wuuu uugg®
PIR1 0Ch 00-- 0--0 00-- 0--0 gg-- gq--q&3
T1CON 10h -000 0000 -uuu uuuu -uuu uuuu
CMCON 19h -0-0 0000 -0-0 0000 -u-u uuuu
ADRESH 1Eh XXXK XKXX uuuu uuuu uuuu uuuu
ADCONO 1Fh 00-- 0000 00-- 0000 uu-- uuuu
OPTION_REG 81h 1111 1111 1111 1111 uuuu uuuu
TRISIO 85h --11 1111 --11 1111 --uu uuuu
PIE1 8Ch 00-- 0--0 00-- 0--0 uu-- u--u
PCON 8Eh | -——— —- ox | - - w®® uu
OSCCAL 90h 1000 00-- 1000 00-- uuuu uu--
WPU 95h --11 -111 --11 -111 uuuu uuuu
10C 96h --00 0000 --00 0000 --uu uuuu
VRCON 99h 0-0- 0000 0-0- 0000 u-u- uuuu
EEDATA 9Ah 0000 0000 0000 0000 uuuu uuuu
EEADR 9Bh -000 0000 -000 0000 -uuu uuuu
EECON1 9Ch --—- x000 -——- g000 ---- uuuu
EECON2 h | — —- | e e
ADRESL 9Eh XKXXX XKXX uuuu uuuu uuuu uuuu
ANSEL 9Fh -000 1111 -000 1111 -uuu uuuu
Legend:u = unchanged, x = unknown, - = unimplemented bit, reads as ‘0’, g = value depends on condition.
Note 1: If VDD goes too low, Power-on Reset will be activated and registers will be affected differently.

2: One or more bits in INTCON and/or PIR1 will be affected (to cause wake-up).
3: When the wake-up is due to an interrupt and the GIE bit is set, the PC is loaded with the interrupt
vector (0004h).
4: See Table 9-6 for Reset value for specific condition.
5: If wake-up was due to data EEPROM write completing, Bit 7 = 1; A/D conversion completing, Bit6 = 1;
Comparator input changing, bit 3 = 1; or Timer1 rolling over, bit 0 = 1. All other interrupts generating a

wake-up will cause these bits to = u.

6: If Reset was due to brown-out, then bit 0 = 0. All other Resets will cause bit 0 = u.

© 2010 Microchip Technology Inc.
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FIGURE 9-10: INTERRUPT LOGIC

I0C-GPO
I0COo

I0C-GP1
10C1

I0C-GP2
10C2

I0C-GP3
I0C3

I0C-GP4
10C4

I0C-GP5
10C5

TOIF Wake-up (If in Sleep mode
TOIE D—I—T\ J—> " e
INTF :D

INTE
Interrupt to CPU
TMR1IF GPIF P

TMR1IE

GPIE
CMIF
CMIE :D PEIE
ADIF (1) GIE
ADIE
EEIF
EEIE

Note 1: PIC12F675 only.

DS41190G-page 64 © 2010 Microchip Technology Inc.
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9.8 Code Protection

If the code protection bit(s) have not been
programmed, the on-chip program memory can be
read out for verification purposes.

Note: The entire data EEPROM and Flash
program memory will be erased when the
code protection is turned off. The INTOSC
calibration data is also erased. See
PIC12F629/675 Programming Specifica-
tion for more information.

9.9 ID Locations

Four memory locations (2000h-2003h) are designated
as ID locations where the user can store checksum or
other code identification numbers. These locations are
not accessible during normal execution but are
readable and writable during Program/Verify. Only the
Least Significant 7 bits of the ID locations are used.

9.10 In-Circuit Serial Programming

The PIC12F629/675 microcontrollers can be serially
programmed while in the end application circuit. This is
simply done with two lines for clock and data, and three
other lines for:

* power
e ground
e programming voltage

This allows customers to manufacture boards with
unprogrammed devices, and then program the
microcontroller just before shipping the product. This
also allows the most recent firmware or a custom
firmware to be programmed.

The device is placed into a Program/Verify mode by
holding the GP0O and GP1 pins low, while raising the
MCLR (VPP) pin from VIL to VIHH (see Programming
Specification). GPO becomes the programming data
and GP1 becomes the programming clock. Both GPO
and GP1 are Schmitt Trigger inputs in this mode.

After Reset, to place the device into Programming/
Verify mode, the PC is at location 00h. A 6-bit
command is then supplied to the device. Depending on
the command, 14-bits of program data are then
supplied to or from the device, depending on whether
the command was a load or a read. For complete
details of serial programming, please refer to the
Programming Specifications.

A typical In-Circuit Serial Programming connection is
shown in Figure 9-14.

FIGURE 9-14: TYPICAL IN-CIRCUIT
SERIAL PROGRAMMING
CONNECTION
To Normal
Connections _
External
Connector l PIC12F629/675
Signals X
+5V : VDD
ov . l Vss
VPP : GP3/MCLR/VPP
CLK , T GP1
Data I/O : * GPO
VDD
: To Normal
: Connections

9.11 In-Circuit Debugger

Since in-circuit debugging requires the loss of clock,
data and MCLR pins, MPLAB®ICD 2 development with
an 8-pin device is not practical. A special 14-pin
PIC12F675-ICD device is used with MPLAB ICD 2 to
provide separate clock, data and MCLR pins and frees
all normally available pins to the user.

This special ICD device is mounted on the top of the
header and its signals are routed to the MPLAB ICD 2
connector. On the bottom of the header is an 8-pin
socket that plugs into the user’s target via the 8-pin
stand-off connector.

When the ICD pin on the PIC12F675-ICD device is
held low, the In-Circuit Debugger functionality is
enabled. This function allows simple debugging
functions when used with MPLAB ICD 2. When the
microcontroller has this feature enabled, some of the
resources are not available for general use. Table 9-10
shows which features are consumed by the
background debugger:

TABLE 9-10: DEBUGGER RESOURCES

1/0 pins ICDCLK, ICDDATA
Stack 1 level
Program Memory Address Oh must be NOP
300h-3FEh

For more information, see 8-Pin MPLAB ICD 2 Header
Information Sheet (DS51292) available on Microchip’s
web site (www.microchip.com).
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10.0 INSTRUCTION SET SUMMARY

The PIC12F629/675 instruction set is highly orthogonal
and is comprised of three basic categories:

 Byte-oriented operations
« Bit-oriented operations
« Literal and control operations

Each PIC12F629/675 instruction is a 14-bit word
divided into an opcode, which specifies the instruction
type, and one or more operands, which further specify
the operation of the instruction. The formats for each of
the categories is presented in Figure 10-1, while the
various opcode fields are summarized in Table 10-1.

Table 10-2 lists the instructions recognized by the
MPASM™ assembler. A complete description of
each instruction is also available in the PIC® Mid-
Range Reference Manual (DS33023).

For byte-oriented instructions, ‘f represents a file
register designator and ‘d’ represents a destination
designator. The file register designator specifies which
file register is to be used by the instruction.

The destination designator specifies where the result of
the operation is to be placed. If ‘d’ is zero, the result is
placed in the W register. If ‘d’ is one, the result is placed
in the file register specified in the instruction.

For bit-oriented instructions, ‘b’ represents a bit field
designator, which selects the bit affected by the
operation, while ‘f' represents the address of the file in
which the bit is located.

For literal and control operations, ‘k’ represents an 8-
bit or 11-bit constant, or literal value.

One instruction cycle consists of four oscillator periods;
for an oscillator frequency of 4 MHz, this gives a normal
instruction execution time of 1 us. All instructions are
executed within a single instruction cycle, unless a
conditional test is true, or the program counter is
changed as a result of an instruction. When this occurs,
the execution takes two instruction cycles, with the
second cycle executed as a NOP.

Note: To maintain upward compatibility with
future products, do not use the OPTION
and TRISIO instructions.

All instruction examples use the format ‘Oxhh’ to
represent a hexadecimal number, where ‘h’ signifies a
hexadecimal digit.

10.1 Read-Modify-Write Operations

Any instruction that specifies a file register as part of
the instruction performs a Read-Modify-Write (R-M-W)
operation. The register is read, the data is modified,
and the result is stored according to either the instruc-
tion, or the destination designator ‘d’. A read operation
is performed on a register even if the instruction writes
to that register.

For example, a CLRF GPIO instruction will read GPIO,
clear all the data bits, then write the result back to
GPIO. This example would have the unintended result
that the condition that sets the GPIF flag would be
cleared.

TABLE 10-1: OPCODE FIELD
DESCRIPTIONS

Field Description

—

Register file address (0x00 to 0x7F)

Working register (accumulator)

Bit address within an 8-bit file register

XO’g

Literal field, constant data or label

x

Don’t care location (= 0 or 1).

The assembler will generate code with x = 0.
It is the recommended form of use for
compatibility with all Microchip software tools.

d Destination select; d = 0: store result in W,
d = 1: store result in file register f.
Defaultisd=1.

PC Program Counter

TO Time-out bit

PD Power-down bit

FIGURE 10-1: GENERAL FORMAT FOR
INSTRUCTIONS
Byte-oriented file register operations
13 8 7 6 0
OPCODE | d | f (FILE #)

d = 0 for destination W
d = 1 for destination f
f = 7-bit file register address

Bit-oriented file register operations
13 109 76 0
OPCODE |b (BIT #)| f(FILE #)

b = 3-bit bit address
f = 7-bit file register address

Literal and control operations
General

13 8 7 0
OPCODE | k (literal)

k = 8-bit immediate value

CALL and GOTO instructions only
13 1 10 0
OPCODE k (literal)

k = 11-bit immediate value
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10.2 Instruction Descriptions

ADDLW Add Literal and W

Syntax: [label] ADDLW Kk

Operands: 0<k<255

Operation: (W) +k > (W)

Status Affected: C,DC, Z

Description: The contents of the W register
are added to the eight-bit literal 'k’
and the result is placed in the W
register.

ADDWF Add W and f

Syntax: [label] ADDWF fd

Operands: 0<f<127
de[0,1]

Operation: (W) + (f) - (destination)

Status Affected: C, DC, Z

Description: Add the contents of the W register
with register ‘f'. If ‘d’ is 0, the
result is stored in the W register. If
‘d’is 1, the result is stored back in
register f.

ANDLW AND Literal with W

Syntax: [label] ANDLW  k

Operands: 0<k<255

Operation: (W) .AND. (k) — (W)

Status Affected: Z

Description: The contents of W register are
AND’ed with the eight-bit literal
‘k’. The result is placed in the W
register.

ANDWF AND W with f

Syntax: [label] ANDWF fd

Operands: 0<f<127
d € [0,1]

Operation: (W) .AND. (f) - (destination)

Status Affected: Z

Description: AND the W register with register

‘f. If ‘d’ is 0, the result is stored in
the W register. If ‘d’ is 1, the result
is stored back in register ‘f’.

BCF Bit Clear f
Syntax: [label] BCF fb
Operands: 0<f<127

0<b<7
Operation: 0 — (f<b>)
Status Affected:  None
Description: Bit ‘b’ in register ‘f is cleared.
BSF Bit Set f
Syntax: [labell BSF f,b
Operands: 0<f<127

0<b<7
Operation: 1 — (f<b>)
Status Affected:  None
Description: Bit ‘b’ in register ‘f’ is set.
BTFSS Bit Test f, Skip if Set
Syntax: [labell BTFSS fb
Operands: 0<f<127

0<b<7
Operation: skip if (f<b>) = 1
Status Affected: None
Description: If bit ‘b’ in register f’ is ‘0’, the next

instruction is executed.

If bit ‘b’ is ‘1’, then the next
instruction is discarded and a NOP
is executed instead, making this a
2Tcy instruction.
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1.2 MPLAB C Compilers for Various
Device Families

The MPLAB C Compiler code development systems
are complete ANSI C compilers for Microchip’s PIC18,
P1C24 and PIC32 families of microcontrollers and the
dsPIC30 and dsPIC33 families of digital signal control-
lers. These compilers provide powerful integration
capabilities, superior code optimization and ease of
use.

For easy source level debugging, the compilers provide
symbol information that is optimized to the MPLAB IDE
debugger.

11.3 HI-TECH C for Various Device
Families

The HI-TECH C Compiler code development systems
are complete ANSI C compilers for Microchip’s PIC
family of microcontrollers and the dsPIC family of digital
signal controllers. These compilers provide powerful
integration capabilities, omniscient code generation
and ease of use.

For easy source level debugging, the compilers provide
symbol information that is optimized to the MPLAB IDE
debugger.

The compilers include a macro assembler, linker, pre-
processor, and one-step driver, and can run on multiple
platforms.

1.4 MPASM Assembler

The MPASM Assembler is a full-featured, universal
macro assembler for PIC10/12/16/18 MCUs.

The MPASM Assembler generates relocatable object
files for the MPLINK Object Linker, Intel® standard HEX
files, MAP files to detail memory usage and symbol
reference, absolute LST files that contain source lines
and generated machine code and COFF files for
debugging.

The MPASM Assembler features include:

« Integration into MPLAB IDE projects

» User-defined macros to streamline
assembly code

+ Conditional assembly for multi-purpose
source files

+ Directives that allow complete control over the
assembly process

11.5 MPLINK Object Linker/
MPLIB Object Librarian

The MPLINK Object Linker combines relocatable
objects created by the MPASM Assembler and the
MPLAB C18 C Compiler. It can link relocatable objects
from precompiled libraries, using directives from a
linker script.

The MPLIB Object Librarian manages the creation and
modification of library files of precompiled code. When
a routine from a library is called from a source file, only
the modules that contain that routine will be linked in
with the application. This allows large libraries to be
used efficiently in many different applications.

The object linker/library features include:
« Efficient linking of single libraries instead of many
smaller files

* Enhanced code maintainability by grouping
related modules together

» Flexible creation of libraries with easy module
listing, replacement, deletion and extraction

11.6 MPLAB Assembler, Linker and
Librarian for Various Device
Families

MPLAB Assembler produces relocatable machine
code from symbolic assembly language for PIC24,
PIC32 and dsPIC devices. MPLAB C Compiler uses
the assembler to produce its object file. The assembler
generates relocatable object files that can then be
archived or linked with other relocatable object files and
archives to create an executable file. Notable features
of the assembler include:

+ Support for the entire device instruction set

+ Support for fixed-point and floating-point data
+ Command line interface

* Rich directive set

* Flexible macro language

* MPLAB IDE compatibility

DS41190G-page 82
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FIGURE 12-7: RESET, WATCHDOG TIMER, OSCILLATOR START-UP TIMER AND
POWER-UP TIMER TIMING
. (
\ 2
VDD /
Z (
\ 2
MCLR J/ \ (
; <30 —,
ntemal  [] : .
\ »
l— 33— : 2
PWRT : : %
Time-out [ 32 . :
f— : (¢
osc : ' 7
Time-out :
! «
Internal \! / 7
Reset |

31

Watchdog : : (;()
Timer ! ' :
Reset ! ' :

—=. 34—

1/0 Pins >

FIGURE 12-8: BROWN-OUT DETECT TIMING AND CHARACTERISTICS

VDD

BWDD - (Device not in Brown-out Detect)

(Device in Brown-out Detect)

- 35 -

: |
Reset (due to BOD) —l ' 72 ms time-outt) ———

Note 1: 72 ms delay only if PWRTE bit in Configuration Word is programmed to ‘0.
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FIGURE 12-9:

TIMERO AND TIMER1 EXTERNAL CLOCK TIMINGS

> 40— ]
|
| |
! |
I 42 >
|
| | | |
£ N | |
T1CKI | | | | | |
:A 45— < 46 - : I
I
I |
I: 47 - 48 — |
I
TMRO or I
TMRA1 >|<
|
TABLE 12-5: TIMERO AND TIMER1 EXTERNAL CLOCK REQUIREMENTS
Param - . . "
:; Sym Characteristic Min Typt| Max [Units| Conditions
40* | TtOH TOCKI High Pulse Width No Prescaler 0.5 Tcy + 20 — — ns
With Prescaler 10 — — ns
41* | TtOL TOCKI Low Pulse Width No Prescaler 0.5 Tcy + 20 — — ns
With Prescaler 10 — — ns
42* | TtOP TOCKI Period Greater of: — — ns |N =prescale value
20 or Tey + 40 (2,4, ..., 256)
N
45 |Tt1H T1CKI High Time [Synchronous, No Prescaler 0.5Tey + 20 — — ns
Synchronous, 15 — — ns
with Prescaler
Asynchronous 30 — — ns
46* | Tt1L T1CKI Low Time |[Synchronous, No Prescaler 0.5 Tcy + 20 — — ns
Synchronous, 15 — — ns
with Prescaler
Asynchronous 30 — — ns
47* | THP T1CKI Input Synchronous Greater of: — — ns |N = prescale value
Period 30 or Tey + 40 (1,2,4,8)
N
Asynchronous 60 — — ns
Ft1 Timer1 oscillator input frequency range DC — | 200" | kHz
(oscillator enabled by setting bit TTOSCEN)
48 |TCKEZtmr1 |Delay from external clock edge to timer increment 2 Tosc* — 7 —
Tosc*

*

These parameters are characterized but not tested.
1 Datain “Typ” column is at 5V, 25°C unless otherwise stated. These parameters are for design guidance only and are

not tested.
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NOTES:
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FIGURE 13-13: TYPICAL Ipp WITH CVREF ENABLED vs. VDD OVER TEMP (-40°C TO +125°C)

Typical CVREF IPD
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FIGURE 13-14: TYPICAL Ipp WITH WDT ENABLED vs. VDD OVER TEMP (-40°C TO +125°C)

Typical WDT IpD
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14.2 Package Details

The following sections give the technical details of the packages.

8-Lead Plastic Dual In-Line (P) — 300 mil Body [PDIP]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
N
NOTE 1 w
7 i
Z
7
1 2 3
E
oL |
ERE 1
1 L
A1 -
e
b1 —=I | — I eB 1
b —=
Units INCHES
Dimension Limits MIN NOM MAX
Number of Pins N 8
Pitch e .100 BSC
Top to Seating Plane A - - .210
Molded Package Thickness A2 115 .130 .195
Base to Seating Plane A1 .015 - -
Shoulder to Shoulder Width E .290 .310 325
Molded Package Width E1 .240 .250 .280
Overall Length .348 .365 400
Tip to Seating Plane 115 1130 150
Lead Thickness .008 .010 .015
Upper Lead Width b1 .040 .060 .070
Lower Lead Width b .014 .018 .022
Overall Row Spacing § eB - - 430
Notes:

1. Pin 1 visual index feature may vary, but must be located with the hatched area.

2. § Significant Characteristic.
3. Dimensions D and E1 do not include mold flash or protrusions. Mold flash or protrusions shall not exceed .010" per side.
4. Dimensioning and tolerancing per ASME Y14.5M.

BSC: Basic Dimension. Theoretically exact value shown without tolerances.

Microchip Technology Drawing C04-018B
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THE MICROCHIP WEB SITE

Microchip provides online support via our WWW site at
www.microchip.com. This web site is used as a means
to make files and information easily available to
customers. Accessible by using your favorite Internet
browser, the web site contains the following
information:

* Product Support — Data sheets and errata,
application notes and sample programs, design
resources, user’s guides and hardware support
documents, latest software releases and archived
software

* General Technical Support — Frequently Asked
Questions (FAQ), technical support requests,
online discussion groups, Microchip consultant
program member listing

* Business of Microchip — Product selector and
ordering guides, latest Microchip press releases,
listing of seminars and events, listings of
Microchip sales offices, distributors and factory
representatives

CUSTOMER CHANGE NOTIFICATION
SERVICE

Microchip’s customer notification service helps keep
customers current on Microchip products. Subscribers
will receive e-mail notification whenever there are
changes, updates, revisions or errata related to a
specified product family or development tool of interest.

To register, access the Microchip web site at
www.microchip.com, click on Customer Change
Notification and follow the registration instructions.

CUSTOMER SUPPORT

Users of Microchip products can receive assistance
through several channels:

« Distributor or Representative

+ Local Sales Office

+ Field Application Engineer (FAE)

 Technical Support

» Development Systems Information Line

Customers  should contact their distributor,
representative or field application engineer (FAE) for
support. Local sales offices are also available to help

customers. A listing of sales offices and locations is
included in the back of this document.

Technical support is available through the web site
at: http://support.microchip.com
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READER RESPONSE

It is our intention to provide you with the best documentation possible to ensure successful use of your Microchip prod-
uct. If you wish to provide your comments on organization, clarity, subject matter, and ways in which our documentation
can better serve you, please FAX your comments to the Technical Publications Manager at (480) 792-4150.

Please list the following information, and use this outline to provide us with your comments about this document.

To: Technical Publications Manager Total Pages Sent
RE: Reader Response

From: Name

Company

Address

City / State / ZIP / Country

Telephone: ( ) - FAX: ( ) -

Application (optional):

Would you like areply? Y N

Device: PIC12F629/675 Literature Number: DS41190G
Questions:

1. What are the best features of this document?

2. How does this document meet your hardware and software development needs?

3. Do you find the organization of this document easy to follow? If not, why?

4. What additions to the document do you think would enhance the structure and subject?

5. What deletions from the document could be made without affecting the overall usefulness?

6. Is there any incorrect or misleading information (what and where)?

7. How would you improve this document?
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