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rfPIC12F675
TABLE 2-1: SPECIAL FUNCTION REGISTERS SUMMARY 

Address Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
Value on 

POR, BOD
Page

Bank 0

00h INDF(1) Addressing this Location uses Contents of FSR to Address Data Memory 0000 0000 16,63

01h TMR0 Timer0 Module’s Register xxxx xxxx 25

02h PCL Program Counter's (PC) Least Significant Byte 0000 0000 15

03h STATUS IRP(2) RP1(2) RP0 TO PD Z DC C 0001 1xxx 9

04h FSR Indirect Data Memory Address Pointer xxxx xxxx 16

05h GPIO — — GPIO5 GPIO4 GPIO3 GPIO2 GPIO1 GPIO0 --xx xxxx 17

06h — Unimplemented — —

07h — Unimplemented — —

08h — Unimplemented — —

09h — Unimplemented — —

0Ah PCLATH — — — Write Buffer for Upper 5 bits of Program Counter ---0 0000 15

0Bh INTCON GIE PEIE T0IE INTE GPIE T0IF INTF GPIF 0000 0000 11

0Ch PIR1 EEIF ADIF — — CMIF — — TMR1IF 00-- 0--0 13

0Dh — Unimplemented — —

0Eh TMR1L Holding Register for the Least Significant Byte of the 16-bit Timer1 xxxx xxxx 28

0Fh TMR1H Holding Register for the Most Significant Byte of the 16-bit Timer1 xxxx xxxx 28

10h T1CON — TMR1GE T1CKPS1 T1CKPS0 T1OSCEN T1SYNC TMR1CS TMR1ON -000 0000 30

11h — Unimplemented — —

12h — Unimplemented — —

13h — Unimplemented — —

14h — Unimplemented — —

15h — Unimplemented — —

16h — Unimplemented — —

17h — Unimplemented — —

18h — Unimplemented — —

19h CMCON — COUT — CINV CIS CM2 CM1 CM0 -0-0 0000 33

1Ah — Unimplemented — —

1Bh — Unimplemented — —

1Ch — Unimplemented — —

1Dh — Unimplemented — —

1Eh ADRESH Most Significant 8 bits of the Left Shifted A/D Result or 2 bits of the Right Shifted Result xxxx xxxx 40

1Fh ADCON0 ADFM VCFG — — CHS1 CHS0 GO/DONE ADON 00-- 0000 41,63

Legend:  — = unimplemented locations read as ‘0’, u = unchanged, x = unknown, q = 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’.
 2003-2013 Microchip Technology Inc. Preliminary DS70091B-page 7



rfPIC12F675
Bank 1

80h INDF(1) Addressing this Location uses Contents of FSR to Address Data Memory 0000 0000 16,63

81h OPTION_REG GPPU INTEDG T0CS T0SE PSA PS2 PS1 PS0 1111 1111 10,26

82h PCL Program Counter's (PC) Least Significant Byte 0000 0000 15

83h STATUS IRP(2) RP1(2) RP0 TO PD Z DC C 0001 1xxx 9

84h FSR Indirect Data Memory Address Pointer xxxx xxxx 16

85h TRISIO — — TRISIO5 TRISIO4 TRISIO3 TRISIO2 TRISIO1 TRISIO0 --11 1111 17

86h — Unimplemented — —

87h — Unimplemented — —

88h — Unimplemented — —

89h — Unimplemented — —

8Ah PCLATH — — — Write Buffer for Upper 5 bits of Program Counter ---0 0000 15

8Bh INTCON GIE PEIE T0IE INTE GPIE T0IF INTF GPIF 0000 0000 11

8Ch PIE1 EEIE ADIE — — CMIE — — TMR1IE 00-- 0--0 12

8Dh — Unimplemented — —

8Eh PCON — — — — — — POR BOD ---- --0x 14

8Fh — Unimplemented — —

90h OSCCAL CAL5 CAL4 CAL3 CAL2 CAL1 CAL0 — — 1000 00-- 14

91h — Unimplemented — —

92h — Unimplemented — —

93h — Unimplemented — —

94h — Unimplemented — —

95h WPU — — WPU5 WPU4 — WPU2 WPU1 WPU0 --11 -111 18

96h IOC — — IOC5 IOC4 IOC3 IOC2 IOC1 IOC0 --00 0000 19

97h — Unimplemented — —

98h — Unimplemented — —

99h VRCON VREN — VRR — VR3 VR2 VR1 VR0 0-0- 0000 38

9Ah EEDATA Data EEPROM Data Register 0000 0000 45

9Bh EEADR — Data EEPROM Address Register -000 0000 45

9Ch EECON1 — — — — WRERR WREN WR RD ---- x000 46

9Dh EECON2(1) EEPROM Control Register 2 ---- ---- 46

9Eh ADRESL Least Significant 2 bits of the Left Shifted A/D Result of 8 bits or the Right Shifted Result xxxx xxxx 40

9Fh ANSEL — ADCS2 ADCS1 ADCS0 ANS3 ANS2 ANS1 ANS0 -000 1111 42,63

Legend:  — = unimplemented locations read as ‘0’, u = unchanged, x = unknown, q = 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’.

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
Value on 

POR, BOD
Page
DS70091B-page 8 Preliminary  2003-2013 Microchip Technology Inc.



rfPIC12F675
2.2.2.3 INTCON Register

The INTCON register is a readable and writable 
register, which contains the various enable and flag bits 
for TMR0 register overflow, GPIO port change and 
external GP2/INT pin interrupts.

 

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

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 
software should ensure the appropriate 
interrupt flag bits are clear prior to enabling 
an interrupt.

R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0

GIE PEIE T0IE INTE GPIE T0IF INTF GPIF

bit 7 bit 0

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 T0IE: TMR0 Overflow Interrupt Enable bit
1 = Enables the TMR0 interrupt
0 = Disables the TMR0 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)
1 = Enables the GPIO port change interrupt
0 = Disables the GPIO port change interrupt

bit 2 T0IF: TMR0 Overflow Interrupt Flag bit(2)

1 = TMR0 register has overflowed (must be cleared in software)
0 = TMR0 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:GP0 pins changed state (must be cleared in software)
0 = None of the GP5:GP0 pins have changed state

Note 1: IOC register must also be enabled to enable an interrupt-on-change.

2: T0IF bit is set when TIMER0 rolls over. TIMER0 is unchanged on RESET and 
should be initialized before clearing T0IF bit.

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
 2003-2013 Microchip Technology Inc. Preliminary DS70091B-page 11
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2.2.2.4 PIE1 Register

The PIE1 register contains the interrupt enable bits, as 
shown in Register 2-4.

REGISTER 2-4: PIE1 — PERIPHERAL INTERRUPT ENABLE REGISTER 1 (ADDRESS: 8Ch)                 

Note: Bit PEIE (INTCON<6>) must be set to 
enable any peripheral interrupt.

R/W-0 R/W-0 U-0 U-0 R/W-0 U-0 U-0 R/W-0

EEIE ADIE — — CMIE — — TMR1IE

bit 7 bit 0

bit 7 EEIE: EE Write Complete Interrupt Enable bit
1 = Enables the EE write complete interrupt
0 = Disables the EE write complete interrupt

bit 6 ADIE: A/D Converter Interrupt Enable bit 
1 = Enables the A/D converter interrupt
0 = Disables the A/D converter interrupt

bit 5-4 Unimplemented: Read as ‘0’ 

bit 3 CMIE: Comparator Interrupt Enable bit
1 = Enables the comparator interrupt
0 = Disables the comparator interrupt 

bit 2-1 Unimplemented: Read as ‘0’ 

bit 0 TMR1IE: TMR1 Overflow Interrupt Enable bit
1 = Enables the TMR1 overflow interrupt
0 = Disables the TMR1 overflow interrupt

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
DS70091B-page 12 Preliminary  2003-2013 Microchip Technology Inc.
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2.4 Indirect Addressing, INDF and 
FSR Registers   

The INDF register is not a physical register. Addressing 
the INDF register will cause indirect addressing. 

Indirect addressing is possible by using the INDF 
register. Any instruction using the INDF register actu-
ally accesses data pointed to by the File Select register 
(FSR). Reading INDF itself indirectly will produce 00h. 
Writing to the INDF register indirectly results in a no 
operation (although STATUS bits may be affected). An 
effective 9-bit address is obtained by concatenating the 
8-bit FSR register and the IRP bit (STATUS<7>), as 
shown in Figure 2-4. 

A simple program to clear RAM location 20h-2Fh using 
indirect addressing is shown in Example 2-1.

EXAMPLE 2-1: INDIRECT ADDRESSING

FIGURE 2-4: DIRECT/INDIRECT ADDRESSING rfPIC12F675 

movlw 0x20 ;initialize pointer
movwf FSR ;to RAM

NEXT clrf INDF ;clear INDF register
incf FSR ;inc pointer
btfss FSR,4 ;all done?
goto NEXT ;no clear next

CONTINUE ;yes continue

For memory map detail see Figure 2-2.

Note 1: The RP1 and IRP bits are reserved; always maintain these bits clear.

Data
Memory

Indirect AddressingDirect Addressing

Bank Select Location Select

RP1(1) RP0 6 0From Opcode IRP(1) FSR Register7 0

Bank Select Location Select

00 01 10 11
180h

1FFh

00h

7Fh

Bank 0 Bank 1 Bank 2 Bank 3

Not Used
DS70091B-page 16 Preliminary  2003-2013 Microchip Technology Inc.
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3.3 Pin Descriptions and Diagrams

Each GPIO pin is multiplexed with other functions. The 
pins and their combined functions are briefly described 
here. For specific information about individual functions 
such as the comparator or the A/D, refer to the 
appropriate section in this Data Sheet.

3.3.1 GP0/AN0/CIN+

Figure 3-1 shows the diagram for this pin. The GP0 pin 
is configurable to function as one of the following:

• a general purpose I/O

• an analog input for the A/D

• an analog input to the comparator

3.3.2 GP1/AN1/CIN-/VREF

Figure 3-1 shows the diagram for this pin. The GP1 pin 
is configurable to function as one of the following:

• as a general purpose I/O

• an analog input for the A/D

• an analog input to the comparator

• a voltage reference input for the A/D

FIGURE 3-1: BLOCK DIAGRAM OF GP0 
AND GP1 PINS
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rfPIC12F675
5.0 TIMER1 MODULE WITH GATE 
CONTROL

The rfPIC12F675 devices have a 16-bit timer. Figure 5-1 
shows the basic block diagram of the Timer1 module. 
Timer1 has the following features:

• 16-bit timer/counter (TMR1H:TMR1L)

• Readable and writable

• Internal or external clock selection

• Synchronous or asynchronous operation

• Interrupt on overflow from FFFFh to 0000h

• Wake-up upon overflow (Asynchronous mode)

• Optional external enable input (T1G)

• Optional LP oscillator

The Timer1 Control register (T1CON), shown in 
Register 5-1, is used to enable/disable Timer1 and 
select the various features of the Timer1 module. 

FIGURE 5-1: TIMER1 BLOCK DIAGRAM

Note: Additional information on timer modules is 
available in the PICmicroTM Mid-Range 
Reference Manual (DS33023).

TMR1H TMR1L

LP Oscillator T1SYNC

TMR1CS

T1CKPS<1:0>
SLEEP Input

FOSC/4
Internal
Clock

Prescaler
1, 2, 4, 8

Synchronize

Detect

1

0

0

1

Synchronized
Clock Input

2

OSC1

OSC2

Set Flag bit
TMR1IF on
Overflow

TMR1

TMR1ON
TMR1GE

TMR1ON

TMR1GE

INTOSC 

T1OSCEN

LP

w/o CLKOUT

T1G
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rfPIC12F675
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.

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. 

FIGURE 5-2: TIMER1 INCREMENTING EDGE    

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

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

T1CKI = 1

when TMR1
Enabled

T1CKI = 0

when TMR1
Enabled

Note 1: Arrows indicate counter increments.
2: In Counter mode, a falling edge must be registered by the counter prior to the first incrementing rising edge of the 

clock.
 2003-2013 Microchip Technology Inc. Preliminary DS70091B-page 29
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6.3 Analog Input Connection 
Considerations

A simplified circuit for an analog input is shown in 
Figure 6-3. Since the analog pins are connected to a 
digital output, they have reverse biased diodes to VDD

and VSS. The analog input, therefore, must be between 
VSS and VDD. If the input voltage deviates from this 

range by more than 0.6V in either direction, one of the 
diodes is forward biased and a latchup may occur. A 
maximum source impedance of 10 k is 
recommended for the analog sources. Any external 
component connected to an analog input pin, such as 
a capacitor or a Zener diode, should have very little 
leakage current.

FIGURE 6-3: ANALOG INPUT MODE

6.4 Comparator Output

The comparator output, COUT, is read through the 
CMCON register. This bit is read-only. The comparator 
output may also be directly output to the GP2 pin in 
three of the eight possible modes, as shown in
Figure 6-2. When in one of these modes, the output on 
GP2 is asynchronous to the internal clock. Figure 6-4 
shows the comparator output block diagram.

The TRISIO<2> bit functions as an output enable/
disable for the GP2 pin while the comparator is in an 
Output mode.

FIGURE 6-4: MODIFIED COMPARATOR OUTPUT BLOCK DIAGRAM

VA

Rs < 10K

AIN

CPIN
5 pF

VDD

VT = 0.6V

VT = 0.6V

RIC

Leakage
±500 nA

Vss

Legend: CPIN = Input Capacitance
VT = Threshold Voltage
ILEAKAGE = Leakage Current at the pin due to Various Junctions
RIC = Interconnect Resistance
RS = Source Impedance
VA = Analog Voltage

Note 1: When reading the GPIO register, all pins 
configured as analog inputs will read as a 
‘0’. Pins configured as digital inputs will 
convert an analog input according to the 
TTL input specification.

2: Analog levels on any pin that is defined as 
a digital input, may cause the input buffer 
to consume more current than is 
specified.

To GP2/T0CKI pin

RD CMCON

Set CMIF bit

RESET

To Data Bus

CINV

CVREF

D

EN

Q

D

EN

Q

RD CMCON

GP1/CIN-

GP0/CIN+

CM2:CM0
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12.0 DEVELOPMENT SUPPORT

The PIC® microcontrollers are supported with a full 
range of hardware and software development tools:

• Integrated Development Environment

- MPLAB® IDE Software

• Assemblers/Compilers/Linkers

- MPASMTM Assembler

- MPLAB C17 and MPLAB C18 C Compilers

- MPLINKTM Object Linker/
MPLIBTM Object Librarian

- MPLAB C30 C Compiler

- MPLAB ASM30 Assembler/Linker/Library

• Simulators

- MPLAB SIM Software Simulator

- MPLAB dsPIC30 Software Simulator

• Emulators

- MPLAB ICE 2000 In-Circuit Emulator

- MPLAB ICE 4000 In-Circuit Emulator

• In-Circuit Debugger

- MPLAB ICD 2

• Device Programmers

- PRO MATE® II Universal Device Programmer

- PICSTART® Plus Development Programmer

• Low Cost Demonstration Boards

- PICDEMTM 1 Demonstration Board

- PICDEM.netTM Demonstration Board

- PICDEM 2 Plus Demonstration Board

- PICDEM 3 Demonstration Board

- PICDEM 4 Demonstration Board

- PICDEM 17 Demonstration Board

- PICDEM 18R Demonstration Board

- PICDEM LIN Demonstration Board

- PICDEM USB Demonstration Board

• Evaluation Kits

- KEELOQ®

- PICDEM MSC

- microID®

- CAN

- PowerSmart®

- Analog 

12.1 MPLAB Integrated Development 
Environment Software

The MPLAB IDE software brings an ease of software 
development previously unseen in the 8/16-bit 
microcontroller market. The MPLAB IDE is a Windows®

based application that contains:

• An interface to debugging tools

- simulator

- programmer (sold separately)

- emulator (sold separately)

- in-circuit debugger (sold separately)

• A full-featured editor with color coded context

• A multiple project manager

• Customizable data windows with direct edit of 
contents

• High level source code debugging

• Mouse over variable inspection

• Extensive on-line help

The MPLAB IDE allows you to:

• Edit your source files (either assembly or C)

• One touch assemble (or compile) and download 
to PIC MCU emulator and simulator tools 
(automatically updates all project information)

• Debug using:

- source files (assembly or C)

- absolute listing file (mixed assembly and C)

- machine code

MPLAB IDE supports multiple debugging tools in a 
single development paradigm, from the cost effective 
simulators, through low cost in-circuit debuggers, to 
full-featured emulators. This eliminates the learning 
curve when upgrading to tools with increasing flexibility 
and power.

12.2 MPASM Assembler

The MPASM assembler is a full-featured, universal 
macro assembler for all PIC 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 ref-
erence, 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
 2003-2013 Microchip Technology Inc. Preliminary DS70091B-page1-81
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12.20 PICDEM 18R PIC18C601/801 
Demonstration Board

The PICDEM 18R demonstration board serves to assist 
development of the PIC18C601/801 family of Microchip 
microcontrollers. It provides hardware implementation 
of both 8-bit Multiplexed/De-multiplexed and 16-bit 
Memory modes. The board includes 2 Mb external 
FLASH memory and 128 Kb SRAM memory, as well as 
serial EEPROM, allowing access to the wide range of 
memory types supported by the PIC18C601/801.

12.21 PICDEM LIN PIC16C43X 
Demonstration Board

The powerful LIN hardware and software kit includes a 
series of boards and three PIC microcontrollers. The 
small footprint PIC16C432 and PIC16C433 are used 
as slaves in the LIN communication and feature on-
board LIN transceivers. A PIC16F874 FLASH micro-
controller serves as the master. All three microcon-
trollers are programmed with firmware to provide LIN 
bus communication.

12.22 PICkitTM 1 FLASH Starter Kit

A complete "development system in a box", the PICkit 
FLASH Starter Kit includes a convenient multi-section 
board for programming, evaluation, and development 
of 8/14-pin FLASH PIC® microcontrollers. Powered via 
USB, the board operates under a simple Windows GUI. 
The PICkit 1 Starter Kit includes the user's guide (on 
CD ROM), PICkit 1 tutorial software and code for vari-
ous applications. Also included are MPLAB® IDE (Inte-
grated Development Environment) software, software 
and hardware "Tips 'n Tricks for 8-pin FLASH PIC®

Microcontrollers" Handbook and a USB Interface 
Cable. Supports all current 8/14-pin FLASH PIC 
microcontrollers, as well as many future planned 
devices.

12.23 PICDEM USB PIC16C7X5 
Demonstration Board

The PICDEM USB Demonstration Board shows off the 
capabilities of the PIC16C745 and PIC16C765 USB 
microcontrollers. This board provides the basis for 
future USB products. 

12.24 Evaluation and 
Programming Tools

In addition to the PICDEM series of circuits, Microchip 
has a line of evaluation kits and demonstration software 
for these products.

• KEELOQ evaluation and programming tools for 
Microchip’s HCS Secure Data Products

• CAN developers kit for automotive network 
applications

• Analog design boards and filter design software

• PowerSmart battery charging evaluation/
calibration kits

• IrDA® development kit

• microID development and rfLabTM development 
software

• SEEVAL® designer kit for memory evaluation and 
endurance calculations

• PICDEM MSC demo boards for Switching mode 
power supply, high power IR driver, delta sigma 
ADC, and flow rate sensor

Check the Microchip web page and the latest Product 
Line Card for the complete list of demonstration and 
evaluation kits.
 2003-2013 Microchip Technology Inc. Preliminary DS70091B-page1-85
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13.1 DC Characteristics: rfPIC12F675-I (Industrial), rfPIC12F675-E (Extended)  

DC CHARACTERISTICS
Standard Operating Conditions (unless otherwise stated)
Operating temperature -40°C  TA  +85°C for industrial

-40°C  TA  +125°C for extended

Param 
No.

Sym Characteristic Min Typ† Max Units Conditions

D001
D001A
D001B
D001C
D001D

VDD Supply Voltage
2.0
2.2
2.5
3.0
4.5

—
—
—
—
—

5.5
5.5
5.5
5.5
5.5

V
V
V
V
V

FOSC < = 4 MHz:
rfPIC12F675 with A/D off
rfPIC12F675 with A/D on, 0°C to +125°C
rfPIC12F675 with A/D on, -40°C to +125°C
4 MHZ < FOSC < = 10 MHz
FOSC > 10 MHz

D002 VDR RAM Data Retention 
Voltage(1)

1.5* — — V Device in SLEEP mode

D003 VPOR VDD Start Voltage to 
ensure internal Power-on 
Reset signal

— VSS — V See section on Power-on Reset for details

D004 SVDD VDD Rise Rate to ensure 
internal Power-on Reset 
signal

0.05* — — V/ms See section on Power-on Reset for details

D005 VBOD — 2.1 — V

D006
D006A
D006B
D006C

VDDRF RF Transmitter Supply 
Voltage 2.0

3.0
4.0
5.0

—
—
—
—

5.5
5.5
5.5
5.5

V
V
V
V

Output Power = 4 dBm
Output Power = 7.5 dBm
Output Power = 8.5 dBm
Output Power = 9 dBm

D007 VLVD RF Low Voltage Disable 1.8 1.85 1.9 V TA +23°C, RFEN = VDDRF

* These parameters are characterized but not tested.
† 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: This is the limit to which VDD can be lowered in SLEEP mode without losing RAM data.
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13.3 DC Characteristics: rfPIC12F675-I (Industrial)

Standard Operating Conditions (unless otherwise stated)
Operating temperature -40C  TA  +85C for industrial 

Param
No.

Device Characteristics Min Typ† Max Units
Conditions

VDD Note

D020 Power-down Current
(IPD)(3) 

— 0.99 700 nA 2.0 WDT, BOD, Comparators, VREF, and 
T1OSC disabled— 1.2 770 nA 3.0

— 2.9 995 nA 5.0

D021 — 0.3 1.5 A 2.0 WDT Current(1)

— 1.8 3.5 A 3.0

— 8.4 17 A 5.0

D022 — 58 70 A 3.0 BOD Current(1)

— 109 130 A 5.0

D023 — 3.3 6.5 A 2.0 Comparator Current(1)

— 6.1 8.5 A 3.0

— 11.5 16 A 5.0

D024 — 58 70 A 2.0 CVREF Current(1)

— 85 100 A 3.0

— 138 160 A 5.0

D025 — 4.0 6.5 A 2.0 T1 OSC Current(1)

— 4.6 7.0 A 3.0

— 6.0 10.5 A 5.0

D026 — 1.2 775 nA 3.0 A/D Current(1)

— 2.2 1.0 mA 5.0

D027 Power-down RF Current
(IPDRF)(3)

— 0.050 TBD A 3.0 RF Transmitter with RFEN=0

† Data in ‘Typ’ column is at 5.0V, 25C unless otherwise stated. These parameters are for design guidance 
only and are not tested.

Note 1: The peripheral current is the sum of the base IDD or IPD and the additional current consumed when this 
peripheral is enabled. The peripheral  current can be determined by subtracting the base IDD or IPD

current from this limit. Max values should be used when calculating total current consumption.

2: The power-down current in SLEEP mode does not depend on the oscillator type. Power-down current is 
measured with the part in SLEEP mode, with all I/O pins in hi-impedance state and tied to VDD.

3: Total device current is the sum of IPD from VDD and IPDRF from VDDRF.
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13.5 DC Characteristics: rfPIC12F675-E (Extended)

Standard Operating Conditions (unless otherwise stated)
Operating temperature -40C  TA  +125C for extended 

Param
No.

Device Characteristics Min Typ† Max Units
Conditions

VDD Note

D020E Power-down Current 
(IPD)(3)

— 0.0011 3.5 A 2.0 WDT, BOD, Comparators, VREF, and 
T1OSC disabled— 0.0012 4.0 A 3.0

— 0.0022 8.0 A 5.0

D021E — 0.3 6.0 A 2.0 WDT Current(1)

— 1.8 9.0 A 3.0

— 8.4 20 A 5.0

D022E — 58 70 A 3.0 BOD Current(1)

— 109 130 A 5.0

D023E — 3.3 10 A 2.0 Comparator Current(1)

— 6.1 13 A 3.0

— 11.5 24 A 5.0

D024E — 58 70 A 2.0 CVREF Current(1)

— 85 100 A 3.0

— 138 165 A 5.0

D025E — 4.0 10 A 2.0 T1 OSC Current(1)

— 4.6 12 A 3.0

— 6.0 20 A 5.0

D026E — 0.0012 6.0 A 3.0 A/D Current(1)

— 0.0022 8.5 A 5.0

D027E Power-down RF Current
(IPDRF)(3)

— 0.050 TBD A 3.0 RF Transmitter, RFEN=VSSRF

† Data in ‘Typ’ column is at 5.0V, 25C unless otherwise stated. These parameters are for design guidance 
only and are not tested.

Note 1: The peripheral current is the sum of the base IDD or IPD and the additional current consumed when this 
peripheral is enabled. The peripheral  current can be determined by subtracting the base IDD or IPD current 
from this limit. Max values should be used when calculating total current consumption.

2: The power-down current in SLEEP mode does not depend on the oscillator type. Power-down current is 
measured with the part in SLEEP mode, with all I/O pins in hi-impedance state and tied to VDD.

3: Total device current is the sum of IPD from VDD and IPDRF from VDDRF.
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13.11 TIMING PARAMETER SYMBOLOGY

The timing parameter symbols have been created with 
one of the following formats:

FIGURE 13-4: LOAD CONDITIONS

1. TppS2ppS

2. TppS

T

F Frequency T Time

Lowercase letters (pp) and their meanings:

pp

cc CCP1 osc OSC1

ck CLKOUT rd RD

cs CS rw RD or WR

di SDI sc SCK

do SDO ss SS

dt Data in t0 T0CKI

io I/O port t1 T1CKI

mc MCLR wr WR

Uppercase letters and their meanings:

S

F Fall P Period

H High R Rise

I Invalid (Hi-impedance) V Valid

L Low Z Hi-impedance

VDD/2

CL

RL

Pin Pin

VSS VSS

CL

RL = 464

CL = 50 pF for all pins 

15 pF for OSC2 output

Load Condition 1 Load Condition 2
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13.12 AC CHARACTERISTICS: rfPIC12F675 (INDUSTRIAL, EXTENDED)

FIGURE 13-5: EXTERNAL CLOCK TIMING

TABLE 13-1: EXTERNAL CLOCK TIMING REQUIREMENTS

Param
No.

Sym Characteristic Min Typ† Max Units Conditions

FOSC External CLKIN Frequency(1) DC — 37 kHz LP Osc mode 

DC — 4 MHz XT mode

DC — 20 MHz HS mode

DC — 20 MHz EC mode

Oscillator Frequency(1) 5 — 37 kHz LP Osc mode

— 4 — MHz INTOSC mode

DC — 4 MHz RC Osc mode

0.1 — 4 MHz XT Osc mode

1 — 20 MHz HS Osc mode 

1 TOSC External CLKIN Period(1) 27 —  s LP Osc mode

50 —  ns HS Osc mode

50 —  ns EC Osc mode

250 —  ns XT Osc mode

Oscillator Period(1) 27 200 s LP Osc mode

— 250 — ns INTOSC mode

250 — — ns RC Osc mode

250 — 10,000 ns XT Osc mode

50 — 1,000 ns HS Osc mode

2 TCY Instruction Cycle Time(1) 200 TCY DC ns TCY = 4/FOSC                             

3 TosL,
TosH

External CLKIN (OSC1) High
External CLKIN Low

2* — — s LP oscillator, TOSC L/H duty cycle

20* — — ns HS oscillator, TOSC L/H duty 
cycle

100 * — — ns XT oscillator, TOSC L/H duty cycle

4 TosR,
TosF

External CLKIN Rise
External CLKIN Fall

— — 50* ns LP oscillator

— — 25* ns XT oscillator

— — 15* ns HS oscillator

* These parameters are characterized but not tested.
† Data in ‘Typ’ column is at 5V, 25°C unless otherwise stated. These parameters are for design guidance only 

and are not tested.

Note 1: Instruction cycle period (TCY) equals four times the input oscillator time-base period. All specified values are 
based on characterization data for that particular oscillator type under standard operating conditions with the 
device executing code. Exceeding these specified limits may result in an unstable oscillator operation and/or 
higher than expected current consumption. All devices are tested to operate at ‘min’ values with an external 
clock applied to OSC1 pin. When an external clock input is used, the ‘max’ cycle time limit is ‘DC’ (no clock) 
for all devices.

OSC1

CLKOUT

Q4 Q1 Q2 Q3 Q4 Q1

1

2

3 3 4 4
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TABLE 13-2:  PRECISION INTERNAL OSCILLATOR PARAMETERS 

Param 
No.

Sym Characteristic
Freq

Tolerance
Min Typ† Max Units Conditions

F10 FOSC Internal Calibrated 
INTOSC Frequency

1 3.96 4.00 4.04 MHz VDD = 3.5V, 25C
2 3.92 4.00 4.08 MHz 2.5V VDD  5.5V

0C  TA  +85C
5 3.80 4.00 4.20 MHz 2.0V VDD  5.5V

-40C  TA  +85C (IND)
-40C  TA  +125C (EXT)

F14 TIOSC

ST

Oscillator Wake-up from 
SLEEP start-up time*

— — 6 8 s VDD = 2.0V, -40C to +85C
— — 4 6 s VDD = 3.0V, -40C to +85C
— — 3 5 s VDD = 5.0V, -40C to +85C

* These parameters are characterized but not tested.
† Data in ‘Typ’ column is at 5.0V, 25C unless otherwise stated. These parameters are for design guidance 

only and are not tested.
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FIGURE 13-6: CLKOUT AND I/O TIMING     

TABLE 13-3: CLKOUT AND I/O TIMING REQUIREMENTS    

OSC1

CLKOUT

I/O pin
(Input)

I/O pin
(Output)

Q4 Q1 Q2 Q3

10

13

14

17

20, 21

22
23

19 18

15

11

12

16

Old Value New Value

Param 
No.

Sym Characteristic Min Typ† Max Units Conditions

10 TosH2ckL OSC1 to CLK-
OUT 

— 75 200 ns (Note 1)

11 TosH2ckH OSC1 to CLK-
OUT 

— 75 200 ns (Note 1)

12 TckR CLKOUT rise time — 35 100 ns (Note 1)

13 TckF CLKOUT fall time — 35 100 ns (Note 1)

14 TckL2ioV CLKOUT to Port out valid — — 20 ns (Note 1)

15 TioV2ckH Port in valid before CLKOUT TOSC + 200 
ns

— — ns (Note 1)

16 TckH2ioI Port in hold after CLKOUT 0 — — ns (Note 1)

17 TosH2ioV OSC1 (Q1 cycle) to Port out valid — 50 150 * ns

— — 300 ns

18 TosH2ioI OSC1 (Q2 cycle) to Port input 
invalid (I/O in hold time)

100 — — ns

19 TioV2osH Port input valid to OSC1
(I/O in setup time)

0 — — ns

20 TioR Port output rise time — 10 40 ns

21 TioF Port output fall time — 10 40 ns

22 Tinp INT pin high or low time 25 — — ns

23 Trbp GPIO change INT high or low time TCY — — ns

* These parameters are characterized but not tested.
† Data in ‘Typ’ column is at 5.0V, 25C unless otherwise stated.

Note 1: Measurements are taken in RC mode where CLKOUT output is 4xTOSC.
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NOTES:
DS70091B-page 126 Preliminary  2003-2013 Microchip Technology Inc.



rfPIC12F675
BSF ............................................................................. 75
BTFSC ........................................................................ 75
BTFSS ........................................................................ 75
CALL ........................................................................... 76
CLRF........................................................................... 76
CLRW ......................................................................... 76
CLRWDT..................................................................... 76
COMF ......................................................................... 76
DECF .......................................................................... 76
DECFSZ...................................................................... 77
GOTO ......................................................................... 77
INCF............................................................................ 77
INCFSZ ....................................................................... 77
IORLW ........................................................................ 77
IORWF ........................................................................ 77
MOVF.......................................................................... 78
MOVLW ...................................................................... 78
MOVWF ...................................................................... 78
NOP ............................................................................ 78
RETFIE ....................................................................... 78
RETLW ....................................................................... 78
RETURN ..................................................................... 79
RLF ............................................................................. 79
RRF............................................................................. 79
SLEEP ........................................................................ 79
SUBLW ....................................................................... 79
SUBWF ....................................................................... 79
SWAPF ....................................................................... 80
XORLW....................................................................... 80
XORWF....................................................................... 80
Summary Table........................................................... 74

Internal 4 MHz Oscillator..................................................... 58
Internal Sampling Switch (Rss) Impedance ........................ 43
Interrupts ............................................................................. 65

A/D Converter ............................................................. 67
Comparator ................................................................. 67
Context Saving............................................................ 68
GP2/INT ...................................................................... 67
GPIO ........................................................................... 67
Summary of Registers ................................................ 68
TMR0 .......................................................................... 67

M
MCLR.................................................................................. 60
Memory Organization

Data EEPROM Memory.............................................. 45
Mode Control Logic ............................................................. 54
MPLAB ASM30 Assembler, Linker, Librarian ..................... 82
MPLAB ICD 2 In-Circuit Debugger...................................... 83
MPLAB ICE 2000 High Performance Universal 
In-Circuit Emulator .............................................................. 83
MPLAB ICE 4000 High Performance Universal 
In-Circuit Emulator .............................................................. 83
MPLAB Integrated Development Environment 
Software.............................................................................. 81
MPLINK Object Linker/MPLIB Object Librarian .................. 82

O
OPCODE Field Descriptions ............................................... 73
Oscillator Configurations ..................................................... 57
Oscillator Start-up Timer (OST) .......................................... 60

P
Package Marking Information ........................................... 123
Packaging Information ...................................................... 123
PCL and PCLATH............................................................... 15

Computed GOTO........................................................ 15
Stack ........................................................................... 15
DS70091B-page 128 Prelimin
Phase-Locked Loop (PLL) .................................................. 53
PICkit 1 FLASH Starter Kit.................................................. 85
PICSTART Plus Development Programmer....................... 83
Pin Descriptions and Diagrams .......................................... 20
Power Amplifier................................................................... 53
Power Control/Status Register (PCON).............................. 61
Power Select (Table) .......................................................... 53
Power-Down Mode (SLEEP) .............................................. 70
Power-on Reset (POR)....................................................... 60
Power-up Timer (PWRT) .................................................... 60
Prescaler............................................................................. 27

Switching Prescaler Assignment ................................ 27
PRO MATE II Universal Device Programmer ..................... 83
Program Memory Organization............................................. 5
Programming, Device Instructions...................................... 73

R
RC Oscillator....................................................................... 58
READ-MODIFY-WRITE OPERATIONS ............................. 73
Registers

ADCON0 (A/D Control)............................................... 41
ANSEL (Analog Select) .............................................. 42
CMCON (Comparator Control) ................................... 33
CONFIG (Configuration Word) ................................... 56
EEADR (EEPROM Address) ...................................... 45
EECON1 (EEPROM Control) ..................................... 46
EEDAT (EEPROM Data) ............................................ 45
INTCON (Interrupt Control)......................................... 11
IOCB (Interrupt-on-Change GPIO) ............................. 19
Maps

PIC12F629 ........................................................... 6
PIC12F675 ........................................................... 6

OPTION_REG (Option) ........................................ 10, 26
OSCCAL (Oscillator Calibration) ................................ 14
PCON (Power Control) ............................................... 14
PIE1 (Peripheral Interrupt Enable 1)........................... 12
PIR1 (Peripheral Interrupt 1)....................................... 13
STATUS ....................................................................... 9
T1CON (Timer1 Control) ............................................ 30
VRCON (Voltage Reference Control) ......................... 38
WPU (Weak Pull-up)................................................... 18

RESET................................................................................ 59
Revision History................................................................ 125

S
Software Simulator (MPLAB SIM) ...................................... 82
Software Simulator (MPLAB SIM30) .................................. 82
Special Features of the CPU .............................................. 55
Special Function Registers ................................................... 6
Special Functions Registers Summary................................. 7

T
Time-out Sequence ............................................................ 61
Timer0................................................................................. 25

Associated Registers .................................................. 27
External Clock............................................................. 26
Interrupt ...................................................................... 25
Operation .................................................................... 25
T0CKI ......................................................................... 26

Timer1
Associated Registers .................................................. 31
Asynchronous Counter Mode ..................................... 31

Reading and Writing ........................................... 31
Interrupt ...................................................................... 29
Modes of Operations .................................................. 29
Operation During SLEEP............................................ 31
Oscillator..................................................................... 31
Prescaler .................................................................... 29
ary  2003-2013 Microchip Technology Inc.


