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. Microchip believes that its family of products is one of the most secure families of its kind on the market today, when used in the

intended manner and under normal conditions.

. There are dishonest and possibly illegal methods used to breach the code protection feature. All of these methods, to our
knowledge, require using the Microchip products in a manner outside the operating specifications contained in Microchip’s Data
Sheets. Most likely, the person doing so is engaged in theft of intellectual property.

. Microchip is willing to work with the customer who is concerned about the integrity of their code.
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allow unauthorized access to your software or other copyrighted work, you may have a right to sue for relief under that Act.
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hold harmless Microchip from any and all damages, claims,
suits, or expenses resulting from such use. No licenses are
conveyed, implicitly or otherwise, under any Microchip
intellectual property rights.
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PIC12F629/675

Pin Diagrams

8-pin PDIP, SOIC, DFN-S, DFN

(

Voo — |1 8[J«— vss
GP5/T1CKIOSC1/CLKIN «—=[|2 § 7[J=—= GPO/CIN+/ICSPDAT
GP4/T1G/OSC2/CLKOUT «—=[|3 g 6 []<—= GP1/CIN-/ICSPCLK
GP3/MCLRVPP —{|4 (C []=— GP2/ToCKIINT/COUT
J
VDD —>[ 1 © 8 :|<— Vss
GPS5/T1CKI/OSC1/CLKIN <—=[|2 E 7|]=— GPO/ANO/CIN+/ICSPDAT
GP4/AN3/T1G/OSC2/CLKOUT <—»{|3 g 6 [J«—= GP1/AN1/CIN-VREF/ICSPCLK
GP3MCLRVPP —»{|4 & s [ |«— GP2/AN2/TOCKIINT/ICOUT

DS41190G-page 4 © 2010 Microchip Technology Inc.



PIC12F629/675

NOTES:
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PIC12F629/675

1.0 DEVICE OVERVIEW

This document contains device specific information for
the PIC12F629/675. Additional information may be
found in the PIC® Mid-Range Reference Manual
(DS33023), which may be obtained from your local
Microchip Sales Representative or downloaded from
the Microchip web site. The Reference Manual should
be considered a complementary document to this Data

Sheet, and is highly recommended reading for a better
understanding of the device architecture and operation
of the peripheral modules.

The PIC12F629 and PIC12F675 devices are covered
by this Data Sheet. They are identical, except the
PIC12F675 has a 10-bit A/D converter. They come in
8-pin PDIP, SOIC, MLF-S and DFN packages.
Figure 1-1 shows a block diagram of the PIC12F629/
675 devices. Table 1-1 shows the pinout description.

FIGURE 1-1: PIC12F629/675 BLOCK DIAGRAM
13 Data Bus 8
oo [ Program Counter < ]
GPO/ANO/CIN+
mg%rgrn; 1 RAM GP1/AN1/CIN-/VREF
8-Level Stack ! L GP2/AN2/TOCKI/INT/COUT
1K x 14 (13-bit) R egi"s‘ie s Y ~—X|GP3/MCLRVPP
64 x 8 GP4/AN3/T1G/OSC2/CLKOUT
Program 1, X GP5/T1CKI/OSC1/CLKIN
RA
Bus Rdart
Instruction Reg
. 7 Indirect
|| Direct Addr Addr
Internal 8
4 MHz
Oscillator
o | f i
IBstrugtiogr:
ecode & Ly
Control Power-up
Timer Pt
Timing Oscillator
: |
D<= Generation [ Start-up Timer 8
OSC1/CLKIN Power-on
OSC2/CLKOUT Vo, Vss [X}—»] Reset
Watchdog
Timer
Brown-out
TG Detect
T1CKI ‘
X Timer0 Timer1
TOCKI
- Analog @
Analog to Digital Converter Comparator EEDATA
(PIC12F675 only) and reference g | 128 bytes
DATA
EEPROM
I T T I = EEADDR
XXX KX CIN- CIN+ cOUT || 4
VREF ANO AN1AN2 AN3
Note 1: Higher order bits are from STATUS register.
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PIC12F629/675

TABLE 2-1: SPECIAL FUNCTION REGISTERS SUMMARY (CONTINUED)

Address Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 P\grlzlfeB%nD Page
Bank 1

80h INDF() Addressing this Location uses Contents of FSR to Address Data Memory 0000 0000 | 20,61
81h OPTION.REG | GPPU | INTEDG | Tocs | Tose | PsA | Ps2 | Pst | Pso |1111 11111431
82h PCL Program Counter’s (PC) Least Significant Byte 0000 0000 19
83h STATUS |RP@ ‘ RP1@ | RPO ‘ TO | PD ‘ z | DC ‘ c 0001 Lxxx | 14
84h FSR Indirect Data Memory Address Pointer XXXK KKKX 20
85h TRISIO — | — [ Trisios | TRisios | TRIsIO3 | TRIsIO2 | TRIsIO1 | TRISIOO [ --11 1111 ] 21
86h — Unimplemented — —
87h — Unimplemented — —
88h — Unimplemented — —
8%h — Unimplemented — —
8Ah PCLATH — — — Write Buffer for Upper 5 bits of Program Counter ---0 0000 19
8Bh INTCON GIE PEIE TOIE INTE GPIE TOIF INTF GPIF 0000 0000 15
8Ch PIE1 EEIE ADIE — — CMIE — — TMR1IE | 00-- 0--0 16
8Dh — Unimplemented — —
8Eh PCON - | - ] = [ = ] = ] = [ Pr | BOD [---- -- ox | 18
8Fh — Unimplemented — —
90h OSCCAL cAls | ca4 | cas | caz [ cat | cao | — | — 1000 00--] 18
91h — Unimplemented — —
92h — Unimplemented — —
93h — Unimplemented — —
94h — Unimplemented — —
95h WPU — — WPU5 WPU4 — WPU2 WPU1 WPUO --11 -111 21
96h 10C — — 10C5 10C4 10C3 10C2 10C1 10C0 --00 0000 23
97h — Unimplemented — —
98h — Unimplemented — —
99h VRCON VREN — | wR | = | WVR3 | VR2 | VR1 | VRO [o0-0- o000| 42
9Ah EEDATA Data EEPROM Data Register 0000 0000 49
9Bh EEADR — Data EEPROM Address Register -000 0000 49
och  |EECON1 = — | — ] — Jwrerr| wreN | WR [ RD [---- x000| 50
9Dh EECON2(" EEPROM Control Register2 . 50
9Eh ADRESL® Least Significant 2 bits of the Left Shifted A/D Result of 8 bits or the Right Shifted Result XXXX XXXX 44
9Fh ANSEL®) = ADCs2 | ADcs1 | ADcso | ANs3 | ANs2 | ANst | ANso [ -o0o00 1111|4661
Legend: — =unimplemented locations read as ‘0’, u = unchanged, x = unknown, g = value depends on condition,

shaded = unimplemented

Note 1:

This is not a physical register.

2: These bits are reserved and should always be maintained as ‘0.
3: PIC12F675 only.

DS41190G-page 12
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PIC12F629/675

2223 INTCON Register

The INTCON register is a readable and writable
register, which contains the various enable and flag bits
for TMRO register overflow, GPIO port change and
external GP2/INT pin interrupts.

Note: Interrupt flag bits are set when an interrupt
condition occurs, regardless of the state of
its corresponding enable bit or the global
enable bit, GIE (INTCON<7>). User soft-
ware should ensure the appropriate
interrupt flag bits are clear prior to enabling
an interrupt.

REGISTER 2-3: INTCON: INTERRUPT CONTROL REGISTER (ADDRESS: 0Bh OR 8Bh)

R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
GIE PEIE TOIE INTE GPIE | TOIF INTF | GPIF
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’ = Bitis cleared x = Bit is unknown
bit 7 GIE: Global Interrupt Enable bit

1 = Enables all unmasked interrupts
0 = Disables all interrupts
bit 6 PEIE: Peripheral Interrupt Enable bit
1 = Enables all unmasked peripheral interrupts
0 = Disables all peripheral interrupts
bit 5 TOIE: TMRO Overflow Interrupt Enable bit
1 = Enables the TMRO interrupt
0 = Disables the TMRO interrupt
bit 4 INTE: GP2/INT External Interrupt Enable bit
1 = Enables the GP2/INT external interrupt
0 = Disables the GP2/INT external interrupt
bit 3 GPIE: Port Change Interrupt Enable bit(")
1 = Enables the GPIO port change interrupt
0 = Disables the GPIO port change interrupt
bit 2 TOIF: TMRO Overflow Interrupt Flag bit2)
1 = TMRO register has overflowed (must be cleared in software)
0 = TMRO register did not overflow
bit 1 INTF: GP2/INT External Interrupt Flag bit
1 = The GP2/INT external interrupt occurred (must be cleared in software)
0 = The GP2/INT external interrupt did not occur
bit 0 GPIF: Port Change Interrupt Flag bit
1 = When at least one of the GP5:GPO0 pins changed state (must be cleared in software)
0 = None of the GP5:GPO0 pins have changed state
Note 1: 10C register must also be enabled to enable an interrupt-on-change.

2: TOIF bit is set when TIMERQO rolls over. TIMERO is unchanged on Reset and should be initialized before
clearing TOIF bit.

© 2010 Microchip Technology Inc. DS41190G-page 15
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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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2.3 PCL and PCLATH

The Program Counter (PC) is 13-bits wide. The low byte
comes from the PCL register, which is a readable and
writable register. The high byte (PC<12:8>) is not
directly readable or writable and comes from PCLATH.
On any Reset, the PC is cleared. Figure 2-3 shows the
two situations for the loading of the PC. The upper
example in Figure 2-3 shows how the PC is loaded on
a write to PCL (PCLATH<4:0> — PCH). The lower
example in Figure 2-3 shows how the PC is loaded
during a CALL or GOTO instruction (PCLATH<4:3> —
PCH).

FIGURE 2-3: LOADING OF PC IN
DIFFERENT SITUATIONS
PCH PCL
12 8 _7 0 Instruction with
PC | | PCLas
Destination
ﬁ PCLATH<4:0> 8
5 ALU result
LI T[T
PCLATH
PCH PCL
12 11 10 8 7 0
PC | | : | coro, carr
PCLATH<4:3> 11
2 Opcode <10:0>
LITT T
PCLATH

2.31 COMPUTED coTo

A computed GOTO is accomplished by adding an offset
to the PC (ADDWF PCL). When performing a table read
using a computed GOTO method, care should be
exercised if the table location crosses a PCL memory
boundary (each 256-byte block). Refer to the
Application Note, “Implementing a Table Read”
(AN556).

2.3.2 STACK

The PIC12F629/675 family has an 8-level deep x 13-bit
wide hardware stack (see Figure 2-1). The stack space
is not part of either program or data space and the
Stack Pointer is not readable or writable. The PC is
PUSHed onto the stack when a CALL instruction is
executed, or an interrupt causes a branch. The stack is
POPed in the event of a RETURN, RETLWOraRETFIE
instruction execution. PCLATH is not affected by a
PUSH or POP operation.

The stack operates as a circular buffer. This means that
after the stack has been PUSHed eight times, the ninth
push overwrites the value that was stored from the first
push. The tenth push overwrites the second push (and
so on).

Note 1: There are no Status bits to indicate Stack
Overflow or Stack Underflow conditions.

2: There are no instructions/mnemonics
called PUSH or POP. These are actions
that occur from the execution of the
CALL, RETURN, RETLW and RETFIE
instructions, or the vectoring to an
interrupt address.

© 2010 Microchip Technology Inc.
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3.0 GPIOPORT

There are as many as six general purpose /O pins
available. Depending on which peripherals are
enabled, some or all of the pins may not be available as
general purpose I/O. In general, when a peripheral is
enabled, the associated pin may not be used as a
general purpose 1/O pin.

Note: Additional information on 1/O ports may be
found in the PIC® Mid-Range Reference

Manual, (DS33023).

3.1 GPIO and the TRISIO Registers

GPIO is an 6-bit wide, bidirectional port. The
corresponding data direction register is TRISIO.
Setting a TRISIO bit (= 1) will make the corresponding
GPIO pin an input (i.e., put the corresponding output
driver in a High-Impedance mode). Clearing a TRISIO
bit (= 0) will make the corresponding GPIO pin an
output (i.e., put the contents of the output latch on the
selected pin). The exception is GP3, which is input-only
and its TRISIO bit will always read as ‘1’. Example 3-1
shows how to initialize GPIO.

Reading the GPIO register reads the status of the pins,
whereas writing to it will write to the PORT latch. All
write operations are read-modify-write operations.
Therefore, a write to a port implies that the port pins are
read, this value is modified, and then written to the
PORT data latch. GP3 reads ‘0’ when MCLREN = 1.

The TRISIO register controls the direction of the
GP pins, even when they are being used as analog
inputs. The user must ensure the bits in the TRISIO

register are maintained set when using them as analog
inputs. 1/0 pins configured as analog inputs always
read ‘0’

Note: The ANSEL (9Fh) and CMCON (19h)
registers (9Fh) 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.

EXAMPLE 3-1: INITIALIZING GPIO
BCF STATUS, RPO ;Bank 0

CLRF  GPIO ;Init GPIO
MOVLW  07h ;Set GP<2:0> to
MOVWF  CMCON ;digital IO

BSF STATUS, RPO ;Bank 1

CLRF ANSEL ;Digital I/0

MOVLW  0Ch ;Set GP<3:2> as inputg

MOVWF TRISIO ;jand set GP<5:4,1:0>
;jas outputs

3.2 Additional Pin Functions

Every GPIO pin on the PIC12F629/675 has an
interrupt-on-change option and every GPIO pin, except
GP3, has a weak pull-up option. The next two sections
describe these functions.

3.21 WEAK PULL-UP

Each of the GPIO pins, except GP3, has an individually
configurable weak internal pull-up. Control bits WPUx
enable or disable each pull-up. Refer to Register 3-3.
Each weak pull-up is automatically turned off when the
port pin is configured as an output. The pull-ups are
disabled on a Power-on Reset by the GPPU bit
(OPTION<7>).

REGISTER 3-1: GPIO: GPIO REGISTER (ADDRESS: 05h)
U-0 u-0 R/W-x R/W-x R/W-x R/W-x R/W-x R/W-x
_ _ GPIO5 | GPIO4 | GPIO3 | GPIO2 GPIO1 GPIO0
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 7-6 Unimplemented: Read as ‘0’
bit 5-0 GPI0<5:0>: General Purpose 1/O pin

1 = Port pin is >VIH
0 = Port pin is <VIL

© 2010 Microchip Technology Inc.
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7.3 A/D Operation During Sleep

The A/D converter module can operate during Sleep.
This requires the A/D clock source to be set to the
internal RC oscillator. When the RC clock source is
selected, the A/D waits one instruction before starting
the conversion. This allows the SLEEP instruction to be
executed, thus eliminating much of the switching noise
from the conversion. When the conversion is complete,
the GO/DONE bit is cleared, and the result is loaded
into the ADRESH:ADRESL registers. If the A/D
interrupt is enabled, the device awakens from Sleep. If
the A/D interrupt is not enabled, the A/D module is
turned off, although the ADON bit remains set.

When the A/D clock source is something other than
RC, a SLEEP instruction causes the present conversion
to be aborted, and the A/D module is turned off. The
ADON bit remains set.

7.4 Effects of Reset

A device Reset forces all registers to their Reset state.
Thus the A/D module is turned off and any pending
conversion is aborted. The ADRESH:ADRESL
registers are unchanged.

TABLE 7-2: SUMMARY OF A/D REGISTERS
Value on Value on
Address | Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 POR, all other
BOD Resets
05h GPIO — — GPIO5 GPIO4 GPIO3 GPIO2 | GPIO1 | GPIO0 |--xx xxxx | --uu uuuu
0Bh, 8Bh |INTCON GIE PEIE TOIE INTE GPIE TOIF INTF GPIF | 0000 0000 | 0000 000u
0Ch PIR1 EEIF ADIF — — CMIF — — TMRA1IF | 00-- 0--0| 00-- 0--0
1Eh ADRESH |Most Significant 8 bits of the Left Shifted A/D result or 2 bits of the Right Shifted Result XXXX XXXX | uuuu uuuu
1Fh ADCONO | ADFM VCFG — — CHS1 CHSO0 GO ADON | 00-- 0000 | 00-- 0000
85h TRISIO — — TRISIOS5 | TRISIO4 | TRISIO3 | TRISIO2 | TRISIO1T| TRISIOO | --11 1111 | --11 1111
8Ch PIE1 EEIE ADIE — — CMIE — — TMR1IE | 00-- 0--0| 00-- 0--0
9Eh ADRESL |Least Significant 2 bits of the Left Shifted A/D Result or 8 bits of the Right Shifted Result XXXX XXXX | uuuu uuuu
9Fh ANSEL — ADCS2 | ADCS1 ADCSO0 ANS3 | ANS2 | ANS1 | ANSO |-000 1111 | -000 1111
Legend: x = unknown, u = unchanged, - = unimplemented read as ‘0’. Shaded cells are not used for A/D converter module.

DS41190G-page 48
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8.7 Data EEPROM Operation During
Code Protect

Data memory can be code protected by programming
the CPD bit to ‘0’.

When the data memory is code protected, the CPU is
able to read and write data to the data EEPROM. It is
recommended to code protect the program memory
when code protecting data memory. This prevents
anyone from programming zeroes over the existing
code (which will execute as NOPs) to reach an added
routine, programmed in unused program memory,
which outputs the contents of data memory.
Programming unused locations to ‘0’ will also help
prevent data memory code protection from becoming
breached.

TABLE 8-1: REGISTERS/BITS ASSOCIATED WITH DATA EEPROM

Value on Value onall
Address Name Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bit1 Bit 0 other
POR, BOD
Resets
0Ch PIR1 EEIF | ADIF = = CMIF = — |T™™R1IF|00-- 0--0]00-- 0--0
9Ah EEDATA |EEPROM Data Register 0000 0000|0000 0000
9Bh EEADR —  |EEPROM Address Register -000 0000 [-000 0000
9ch EECON( — — | — | — |WRerRrR|WREN| WR | RD |---—- x000[---- g000
9Dh EECON2(" |EEPROM Control Register2 oo mmm e o

Legend: x = unknown, u = unchanged, - = unimplemented read as ‘0’, g = value depends upon condition.
Shaded cells are not used by data EEPROM module.
Note 1: EECON2 is not a physical register.
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9.3.1 MCLR

PIC12F629/675 devices have a noise filter in the
MCLR Reset path. The filter will detect and ignore
small pulses.

It should be noted that a WDT Reset does not drive
MCLR pin low.

The behavior of the ESD protection on the MCLR pin
has been altered from previous devices of this family.
Voltages applied to the pin that exceed its specification
can result in both MCLR Resets and excessive current
beyond the device specification during the ESD event.
For this reason, Microchip recommends that the MCLR
pin no longer be tied directly to VDD. The use of an RC
network, as shown in Figure 9-5, is suggested.

An internal MCLR option is enabled by setting the
MCLRE bit in the Configuration Word. When enabled,
MCLR is internally tied to VDD. No internal pull-up
option is available for the MCLR pin.

RECOMMENDED MCLR
CIRCUIT

FIGURE 9-5:

VDD

PIC12F629/675
gm
1 kQ (or greater)

- e

—= ¢1
0.1 puf
(optional, not critical)

9.3.2 POWER-ON RESET (POR)

The on-chip POR circuit holds the chip in Reset until
VDD has reached a high enough level for proper
operation. To take advantage of the POR, simply tie the
MCLR pin through a resistor to VDD. This will eliminate
external RC components usually needed to create
Power-on Reset. A maximum rise time for VDD is
required. See Electrical Specifications for details (see
Section 12.0 “Electrical Specifications”). If the BOD
is enabled, the maximum rise time specification does
not apply. The BOD circuitry will keep the device in
Reset until VDD reaches VBOD (see Section 9.3.5
“Brown-Out Detect (BOD)”).

Note: The POR circuit does not produce an
internal Reset when VDD declines.

When the device starts normal operation (exits the
Reset condition), device operating parameters (i.e.,
voltage, frequency, temperature, etc.) must be met to
ensure operation. If these conditions are not met, the
device must be held in Reset until the operating
conditions are met.

For additional information, refer to Application Note
ANGO7, “Power-up Trouble Shooting”.

9.3.3 POWER-UP TIMER (PWRT)

The Power-up Timer provides a fixed 72 ms (nominal)
time-out on power-up only, from POR or Brown-out
Detect. The Power-up Timer operates on an internal
RC oscillator. The chip is kept in Reset as long as
PWRT is active. The PWRT delay allows the VDD to
rise to an acceptable level. A Configuration bit, PWRTE
can disable (iff set) or enable (if cleared or
programmed) the Power-up Timer. The Power-up
Timer should always be enabled when Brown-out
Detect is enabled.

The Power-up Time delay will vary from chip to chip
and due to:

« VDD variation

* Temperature variation

* Process variation.

See DC parameters for details (Section 12.0 “Electri-
cal Specifications”).

9.3.4 OSCILLATOR START-UP TIMER
(OST)

The Oscillator Start-up Timer (OST) provides a 1024
oscillator cycle (from OSC1 input) delay after the
PWRT delay is over. This ensures that the crystal
oscillator or resonator has started and stabilized.

The OST time-out is invoked only for XT, LP and HS
modes and only on Power-on Reset or wake-up from
Sleep.
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FIGURE 9-10: INTERRUPT LOGIC
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Note 1: PIC12F675 only.
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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

© 2010 Microchip Technology Inc.
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TABLE 12-2: PRECISION INTERNAL OSCILLATOR PARAMETERS
Param . Freq. . . L
No. Sym Characteristic Tolerance Min | Typt Max | Units Conditions
F10 Fosc |Internal Calibrated +1 3.96 | 4.00 4.04 | MHz | VDD = 3.5V, 25°C
INTOSC Frequency +2 3.92| 4.00 4.08 | MHz | 2.5V <VDD < 5.5V
0°C < TA< +85°C
+5 3.80| 4.00 420 | MHz | 2.0V <VDD < 5.5V
-40°C < Ta < +85°C (IND)
-40°C < TA < +125°C (EXT)
F14 TioscsT | Oscillator Wake-up from - - 6 8 us | VoD = 2.0V, -40°C to +85°C
Sleep start-up time* — — 4 6 us | VDD = 3.0V, -40°C to +85°C
— — 3 5 us | VDD = 5.0V, -40°C to +85°C

*

These parameters are characterized but not tested.
T Data in “Typ” column is at 5.0V, 25°C unless otherwise stated. These parameters are for design guidance

only and are not tested.

© 2010 Microchip Technology Inc.
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TABLE 12-4: RESET, WATCHDOG TIMER, OSCILLATOR START-UP TIMER, POWER-UP TIMER,
AND BROWN-OUT DETECT REQUIREMENTS
Pilr:m Sym Characteristic Min Typt Max |Units Conditions
30 TmcL MCLR Pulse Width (low) 2 — — us |VDD =5V, -40°C to +85°C
TBD TBD TBD | ms |Extended temperature
31 TwDT Watchdog Timer Time-out 10 17 25 ms |VDD =5V, -40°C to +85°C
Period 10 17 30 ms |Extended temperature
(No Prescaler)
32 TosT Oscillation Start-up Timer — | 1024Tosc | — — |Tosc = OSC1 period
Period
33* TPWRT |Power-up Timer Period 28* 72 132* | ms |VDD =5V, -40°C to +85°C
TBD TBD TBD | ms |Extended Temperature
34 Tioz 1/0 High-impedance from — — 20 us
MCLR Low or Watchdog Timer
Reset
BvDD Brown-out Detect Voltage 2.025 — 2175 | V
Brown-out Hysteresis TBD — — —
35 TBOD Brown-out Detect Pulse Width | 100* — — us |VbD < BvbpD (D005)

* These parameters are characterized but not tested.
1 Data in “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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TABLE 12-8: PIC12F675 A/D CONVERTER CHARACTERISTICS:
P:r:m Sym | Characteristic Min Typt Max | Units Conditions
AO01 NR Resolution — — 10 bits bit
A02 EaBs |Total Absolute — — +1 LSb |VREF =5.0V
Error*
AO3 EiL Integral Error — — +1 LSb |VREF = 5.0V
AO4 EbL |Differential Error — — +1 LSb [No missing codes to 10 bits
VREF = 5.0V
A05 EFs |Full Scale Range 2.2* — 5.5* \%
A06 EoFr |Offset Error — — +1 LSb |VREF =5.0V
A07 EGN |Gain Error — — +1 LSb [VREF = 5.0V
A10 — Monotonicity —  |guaranteed® — — |Vss < VAIN < VREF+
A20 VREF |Reference Voltage | 2.0 — — \
A20A 25 VDD + 0.3 Absolute minimum to ensure 10-bit
accuracy
A21 VREF |Reference V High Vss — VDD \
(VDD or VREF)
A25 VAIN  [Analog Input Vss — VREF \%
Voltage
A30 ZAIN  |Recommended — — 10 kQ
Impedance of
Analog Voltage
Source
A50 IREF | VREF Input 10 — 1000 pA |During VAIN acquisition.
Current(® Based on differential of VHOLD to VAIN.
— — 10 pA |During A/D conversion cycle.

*

These parameters are characterized but not tested.
T Data in “Typ” column is at 5.0V, 25°C unless otherwise stated. These parameters are for design guidance
only and are not tested.

Note 1: When A/D is off, it will not consume any current other than leakage current. The power-down current spec

includes any such leakage from the A/D module.

2: VREF current is from External VREF or VDD pin, whichever is selected as reference input.

3: The A/D conversion result never decreases with an increase in the input voltage and has no missing codes.

© 2010 Microchip Technology Inc.
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13.0 DC AND AC CHARACTERISTICS GRAPHS AND TABLES

The graphs and tables provided in this section are for design guidance and are not tested.

In some graphs or tables, the data presented are outside specified operating range (i.e., outside specified VDD
range). This is for information only and devices are ensured to operate properly only within the specified range.

The data presented in this section is a statistical summary of data collected on units from different lots over a period
of time and matrix samples. “Typical”’ represents the mean of the distribution at 25°C. “Max” or “min” represents
(mean + 3c) or (mean - 3c) respectively, where o is standard deviation, over the whole temperature range.

FIGURE 13-1: TYPICAL IpD vs. VDD OVER TEMP (-40°C TO +25°C)
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FIGURE 13-2: TYPICAL Ipp vs. VDD OVER TEMP (+85°C)
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FIGURE 13-5:

MAXIMUM IpD vs. VDD OVER TEMP (+85°C)
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FIGURE 13-6:

MAXIMUM IpD vs. VDD OVER TEMP (+125°C)
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