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PIC16F87/88
2.2.2.1 STATUS Register
The STATUS register, shown in Register 2-1, contains
the arithmetic status of the ALU, the Reset status and
the bank select bits for data memory.
The STATUS register can be the destination for any
instruction, as with any other register. If the STATUS
register is the destination for an instruction that affects
the Z, DC or C bits, then the write to these three bits is
disabled. These bits are set or cleared according to the
device logic. Furthermore, the TO and PD bits are not
writable. Therefore, the result of an instruction with the
STATUS register as destination may be different than
intended. 

For example, BKPE�RS?STR�will clear the upper three
bits and set the Z bit.   This leaves the STATUS register
as ‘///t�t0tt’ (where t = unchanged).
It is recommended, therefore, that only ABE, ARE, RV?OE
and LNUVE instructions are used to alter the STATUS
register because these instructions do not affect the Z, C
or DC bits from the STATUS register. For other
instructions not affecting any Status bits, see
Section 16.0 “Instruction Set Summary”.

REGISTER 2-1: STATUS: ARITHMETIC STATUS REGISTER (ADDRESS 03h, 83h, 103h, 183h)

Note: The C and DC bits operate as a borrow
and digit borrow bit, respectively, in
subtraction. See the RTAKV and RTAVE
instructions for examples.

R/W-0 R/W-0 R/W-0 R-1 R-1 R/W-x R/W-x R/W-x
IRP RP1 RP0 TO PD Z DC C

bit 7 bit 0

bit 7 IRP: Register Bank Select bit (used for indirect addressing)
0 = Bank 2, 3 (100h-1FFh) 
/ = Bank 0, 1 (00h-FFh) 

bit 6-5 RP<1:0>: Register Bank Select bits (used for direct addressing)
00 = Bank 3 (180h-1FFh)
0/ = Bank 2 (100h-17Fh) 
/0 = Bank 1 (80h-FFh)
// = Bank 0 (00h-7Fh)
Each bank is 128 bytes.

bit 4 TO: Time-out bit
0 = After power-up, BKPVCS instruction or RKDDO instruction
/ = A WDT time-out occurred

bit 3 PD: Power-Down bit
0 = After power-up or by the BKPVCS instruction
/ = By execution of the RKDDO instruction

bit 2 Z: Zero bit
0 = The result of an arithmetic or logic operation is zero
/ = The result of an arithmetic or logic operation is not zero

bit 1 DC: Digit carry/borrow bit (?CCVE, ?CCKV, RTAKV and RTAVE instructions)(1)

0 = A carry-out from the 4th low-order bit of the result occurred
/ = No carry-out from the 4th low-order bit of the result

bit 0 C: Carry/borrow bit (?CCVE, ?CCKV, RTAKV and RTAVE instructions)(1,2)

0 = A carry-out from the Most Significant bit of the result occurred
/ = No carry-out from the Most Significant bit of the result occurred

Note 1: For borrow, the polarity is reversed. A subtraction is executed by adding the two’s
complement of the second operand.

2: For rotate (PPE, PKE) instructions, this bit is loaded with either the high or low-order
bit of the source register.

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
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2.2.2.2 OPTION_REG Register
The OPTION_REG register is a readable and writable
register that contains various control bits to configure
the TMR0 prescaler/WDT postscaler (single assign-
able register known also as the prescaler), the external
INT interrupt, TMR0 and the weak pull-ups on PORTB.

REGISTER 2-2: OPTION_REG: OPTION CONTROL REGISTER (ADDRESS 81h, 181h)            

Note: To achieve a 1:1 prescaler assignment for
the TMR0 register, assign the prescaler to
the Watchdog Timer. Although the pres-
caler can be assigned to either the WDT or
Timer0, but not both, a new divide counter
is implemented in the WDT circuit to give
multiple WDT time-out selections. This
allows TMR0 and WDT to each have their
own scaler. Refer to Section 15.12
“Watchdog Timer (WDT)” for further
details.

R/W-1 R/W-1 R/W-1 R/W-1 R/W-1 R/W-1 R/W-1 R/W-1
RBPU INTEDG T0CS T0SE PSA PS2 PS1 PS0

bit 7 bit 0

bit 7 RBPU: PORTB Pull-up Enable bit
0 = PORTB pull-ups are disabled
/ = PORTB pull-ups are enabled by individual port latch values

bit 6 INTEDG: Interrupt Edge Select bit
0 = Interrupt on rising edge of RB0/INT pin
/ = Interrupt on falling edge of RB0/INT pin

bit 5 T0CS: TMR0 Clock Source Select bit
0 = Transition on RA4/T0CKI/C2OUT pin
/ = Internal instruction cycle clock (CLKO)

bit 4 T0SE: TMR0 Source Edge Select bit
0 = Increment on high-to-low transition on RA4/T0CKI/C2OUT pin
/ = Increment on low-to-high transition on RA4/T0CKI/C2OUT pin

bit 3 PSA: Prescaler Assignment bit
0 = Prescaler is assigned to the WDT
/ = Prescaler is assigned to the Timer0 module

bit 2-0 PS<2:0>: Prescaler Rate Select bits

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 Value TMR0 Rate WDT Rate

/// 1 : 2 1 : 1
//0 1 : 4 1 : 2
/0/ 1 : 8 1 : 4
/00 1 : 16 1 : 8
0// 1 : 32 1 : 16
0/0 1 : 64 1 : 32
00/ 1 : 128 1 : 64
000 1 : 256 1 : 128
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PIC16F87/88
2.2.2.3 INTCON Register
The INTCON register is a readable and writable regis-
ter that contains various enable and flag bits for the
TMR0 register overflow, RB Port change and External
RB0/INT pin interrupts.

 

REGISTER 2-3: INTCON: INTERRUPT CONTROL REGISTER (ADDRESS 0Bh, 8Bh, 10Bh, 18Bh)            

Note: Interrupt flag bits get 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-x
GIE PEIE TMR0IE INT0IE RBIE TMR0IF INT0IF RBIF

bit 7 bit 0

bit 7 GIE: Global Interrupt Enable bit
0 = Enables all unmasked interrupts
/ = Disables all interrupts

bit 6 PEIE: Peripheral Interrupt Enable bit
0 = Enables all unmasked peripheral interrupts
/ = Disables all peripheral interrupts

bit 5 TMR0IE: TMR0 Overflow Interrupt Enable bit
0 = Enables the TMR0 interrupt
/ = Disables the TMR0 interrupt

bit 4 INT0IE: RB0/INT External Interrupt Enable bit
0 = Enables the RB0/INT external interrupt
/ = Disables the RB0/INT external interrupt

bit 3 RBIE: RB Port Change Interrupt Enable bit
0 = Enables the RB port change interrupt
/ = Disables the RB port change interrupt

bit 2 TMR0IF: TMR0 Overflow Interrupt Flag bit
0 = TMR0 register has overflowed (must be cleared in software)
/ = TMR0 register did not overflow

bit 1 INT0IF: RB0/INT External Interrupt Flag bit
0 = The RB0/INT external interrupt occurred (must be cleared in software)
/ = The RB0/INT external interrupt did not occur

bit 0 RBIF: RB Port Change Interrupt Flag bit
A mismatch condition will continue to set flag bit RBIF. Reading PORTB will end the mismatch 
condition and allow flag bit RBIF to be cleared.
0 = At least one of the RB7:RB4 pins changed state (must be cleared in software)
/ = None of the RB7:RB4 pins have changed state

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
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2.2.2.4 PIE1 Register
This register contains the individual enable bits for the
peripheral interrupts. 

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

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

U-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
— ADIE(1) RCIE TXIE SSPIE CCP1IE TMR2IE TMR1IE

bit 7 bit 0

bit 7 Unimplemented: Read as ‘/’
bit 6 ADIE: A/D Converter Interrupt Enable bit(1)

0 = Enabled
/ = Disabled

Note 1: This bit is only implemented on the PIC16F88. The bit will read ‘/’ on the PIC16F87.
bit 5 RCIE: AUSART Receive Interrupt Enable bit

0 = Enabled
/ = Disabled

bit 4 TXIE: AUSART Transmit Interrupt Enable bit
0 = Enabled
/ = Disabled

bit 3 SSPIE: Synchronous Serial Port (SSP) Interrupt Enable bit
0 = Enabled
/ = Disabled 

bit 2 CCP1IE: CCP1 Interrupt Enable bit 
0 = Enabled
/ = Disabled 

bit 1 TMR2IE: TMR2 to PR2 Match Interrupt Enable bit 
0 = Enabled
/ = Disabled 

bit 0 TMR1IE: TMR1 Overflow Interrupt Enable bit
0 = Enabled
/ = Disabled 

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
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PIC16F87/88
2.2.2.5 PIR1 Register
This register contains the individual flag bits for the
peripheral interrupts.

REGISTER 2-5: PIR1: PERIPHERAL INTERRUPT REQUEST (FLAG) REGISTER 1 (ADDRESS 0Ch)   

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.

U-0 R/W-0 R-0 R-0 R-0 R/W-0 R/W-0 R/W-0
— ADIF(1) RCIF TXIF SSPIF CCP1IF TMR2IF TMR1IF

bit 7 bit 0

bit 7 Unimplemented: Read as ‘/’
bit 6 ADIF: A/D Converter Interrupt Flag bit(1)

0 = The A/D conversion completed (must be cleared in software)
/ = The A/D conversion is not complete

Note 1: This bit is only implemented on the PIC16F88. The bit will read ‘/’ on the PIC16F87.
bit 5 RCIF: AUSART Receive Interrupt Flag bit

0 = The AUSART receive buffer is full (cleared by reading RCREG)
/ = The AUSART receive buffer is not full

bit 4 TXIF: AUSART Transmit Interrupt Flag bit
0 = The AUSART transmit buffer is empty (cleared by writing to TXREG)
/ = The AUSART transmit buffer is full

bit 3 SSPIF: Synchronous Serial Port (SSP) Interrupt Flag bit
0 = The transmission/reception is complete (must be cleared in software)
/ = Waiting to transmit/receive

bit 2 CCP1IF: CCP1 Interrupt Flag bit
Capture mode:
0 = A TMR1 register capture occurred (must be cleared in software)
/ = No TMR1 register capture occurred
Compare mode:
0 = A TMR1 register compare match occurred (must be cleared in software)
/ = No TMR1 register compare match occurred
PWM mode:
Unused in this mode.

bit 1 TMR2IF: TMR2 to PR2 Interrupt Flag bit
0 = A TMR2 to PR2 match occurred (must be cleared in software)
/ = No TMR2 to PR2 match occurred

bit 0 TMR1IF: TMR1 Overflow Interrupt Flag bit
0 = The TMR1 register overflowed (must be cleared in software)
/ = The TMR1 register did not overflow

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
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2.2.2.6 PIE2 Register
The PIE2 register contains the individual enable bit for
the EEPROM write operation interrupt.

REGISTER 2-6: PIE2: PERIPHERAL INTERRUPT ENABLE REGISTER 2 (ADDRESS 8Dh)
R/W-0 R/W-0 U-0 R/W-0 U-0 U-0 U-0 U-0
OSFIE CMIE — EEIE — — — —

bit 7 bit 0

bit 7 OSFIE: Oscillator Fail Interrupt Enable bit
0 = Enabled
/ = Disabled

bit 6 CMIE: Comparator Interrupt Enable bit
0 = Enabled
/ = Disabled

bit 5 Unimplemented: Read as ‘/’
bit 4 EEIE: EEPROM Write Operation Interrupt Enable bit

0 = Enabled
/ = Disabled

bit 3-0 Unimplemented: Read as ‘/’

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
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PIC16F87/88
2.2.2.7 PIR2 Register
The PIR2 register contains the flag bit for the EEPROM
write operation interrupt.
.

REGISTER 2-7: PIR2: PERIPHERAL INTERRUPT REQUEST (FLAG) REGISTER 2 (ADDRESS 0Dh)          

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 U-0 R/W-0 U-0 U-0 U-0 U-0
OSFIF CMIF — EEIF — — — —

bit 7 bit 0

bit 7 OSFIF: Oscillator Fail Interrupt Flag bit
0 = System oscillator failed, clock input has changed to INTRC (must be cleared in software)
/ = System clock operating

bit 6 CMIF: Comparator Interrupt Flag bit
0 = Comparator input has changed (must be cleared in software)
/ = Comparator input has not changed

bit 5 Unimplemented: Read as ‘/’
bit 4 EEIF: EEPROM Write Operation Interrupt Flag bit

0 = The write operation completed (must be cleared in software)
/ = The write operation is not complete or has not been started

bit 3-0 Unimplemented: Read as ‘/’

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


