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Special Function Registers

TABLE 2-1: SPECIAL FUNCTION REGISTER SUMMARY
Address|  Name Bit7 | Bite Bit5 Bit4 Bit 3 Bit 2 Bit1 | Bito :;':’B"g; og'::: :
Bank 0
oon® INDF Addressing this location uses contents of FSR to address data memory (not a physical register)| 0000 0000| 31, 150
01h TMRO Timer0 Module Register oo o[ 55, 150
02n@ PCL Program Counter (PC) Least Significant Byte 0000 0000| 30, 150
03n®  [sTaTUS re | re1 [ rro | To | P0 | z | bc | ¢ Jooor 1xxx| 22,150
04h(3) FSR Indirect Data Memory Address Pointer xxxx xxxx| 31, 150
05h PORTA — I — ]PORTA Data Latch when written: PORTA pins when read --0x 0000 43,150
06h PORTB PORTB Data Latch when written: PORTB pins when read xxexx xxxx| 45, 150
07h PORTC PORTC Data Latch when written: PORTC pins when read oo xxxx| 47, 150
08h® [porTD PORTD Data Latch when written: PORTD pins when read xxxx xxx| 48, 150
09n®  |PORTE = = = = [ = RE2 RE1 REQ [---- -xxx| 49,150
0ah'3 [pcLATH = = — | write Buffer for the upper 5 bits of the Program Counter  [---0 0000| 30, 150
oBh®  [INTCON GIE PEIE | TMROIE | INTE RBIE | TMROIF | INTF RBIF |o0o000 ooox| 24,150
0Ch PIR1 psPIF® | ADIF RCIF TXIF SSPIF | ccp1iF | TMR2IF | TMR1IF 0000 0o0o| 26, 150
0Dh PIR2 = CMIF = EEIF BCLIF = = CCP2IF |-0-0 0--0| 28, 150
OEh TMR1IL Holding Register for the Least Significant Byte of the 16-bit TMR1 Register xoex xxxx| 60, 150
OFh TMR1H Holding Register for the Most Significant Byte of the 16-bit TMR 1 Register xxxx xxxx| 60, 150
10n  |T1cON — | — |mickesi| Tickeso [T10scen| Tisyne | Tmrics [TMR10N | --00 oooo| 57, 150
11h TMR2 Timer2 Module Register 0000 0000| 62, 150
12h  |T2CON — [routpsa|Toutes2| Toutps1 | TouTPso| TMR20N [T2cKPS1 [T2CKPSO0|-000 0000| 61, 150
13h SSPBUF Synchronous Serial Port Receive Buffer/Transmit Register xxexx xxxx| 79, 150
14h SSPCON WCOL | ssPov | SSPEN CKP ssPM3 | ssPm2 | ssPM1 | ssPMo [eoco oooo| 82,82,
150

15h CCPRIL Capture/Compare/PWM Register 1 (LSB) oo oo | 63, 150
16h CCPR1H Capture/Compare/PWM Register 1 (MSB) woox x| 63, 150
17h CCP1CON = — ccPix | ccp1y | ccpima [ ccpim2 | ccpimt [ccPimo [--00 oooo| 64, 150
18h RCSTA SPEN RX9 SREN CREN | ADDEN | FERR | OERR | Rx9D (o000 o0oox| 112, 150
19h TXREG USART Transmit Data Register 0000 0000 118, 150
1Ah RCREG USART Receive Data Register 0000 0000| 118, 150
1Bh CCPR2L Capture/Compare/PWM Register 2 (LSB) sxooxx x| 63, 150
1Ch CCPR2H Capture/Compare/PWM Register 2 (MSB) xxxx xxxx| 63, 150
1Dh  |cCP2cON — | — ] cceax | cecray | ccrama | ccpam2 | ccpami [copamo|--00 oooof 64, 150
1Eh 23DBRSY/ PlibrR&uvHeGpea ¢iigh Byyerction Registers/ Dr. xexx xxxx| 133, 150
1Fn  |aDcON0 | ADERSh@AbESE[SNESRE| chst | chso [comoneE| — | apon [ecco oe-of 127, 150
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Status Register

* The Status register 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 dis- abled. 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, CLRF STATUS, will clear the upper three bits and set the Z bit. This leaves the Status register
as 000u uluu (where u = unchanged).
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bit 7 IRP: Register Bank Select bit (used for indirect addressing)

RE I TE R 1 = Bank 2, 3 (100h-1FFh)
0 =Bank 0, 1 (00h-FFh)
bit 6-5 RP1:RPO: Register Bank Select bits (used for direct addressing)
11 = Bank 3 (180h-1FFh)
10 = Bank 2 (100h-17Fh)
01 = Bank 1 (80h-FFh)
00 = Bank 0 (00h-7Fh)
Each bank is 128 bytes.
bit 4 TO: Time-out bit

1 = After power-up, CLRWDT instruction or SLEEP instruction
0 = A WDT time-out occurred

STATUS REGISTER (ADDRESS 03h, 83h, 103h, 183h) bit 3 PD: Power-down bit
Po) D EAVD el S o L L 1 = After power-up or by the CLRWDT instruction
IRP RP1 | RPO | TO 0 | z | bc | c |

0 = By execution of the SLEEP instruction

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

e il e e - ST H dre s i

DC: Digit carmy/borrow bit (ADDWF, ADDLW, SUBLW, SUBWF instructions)
(for borrow, the polarity is reversed)

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

bit 0 C: Carry/borrow bit (ADDWF, ADDLW, SUBLW, SUBWF instructions)

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

Note:  For borrow, the polarity is reversed. A subtraction is executed by adding the two's
complement of the second operand. For rotate (RRF, RLF) instructions, this bit is

loaded with either the high, or low order bit of the source register.
23ECB202/ PIC16F877A Special Function Registers/ Dr.
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“OPTION REGISTERS
* The OPTION_REG Register is a readable and writable register,
which contains various control bits to configure

* The TMRO prescaler/WDT postscaler (single assignable register
known also as the prescaler), the external

* INT interrupt, TMRO and the weak pull-ups on PORTB.

OPTION_REG REGISTER (ADDRESS 81h, 181h)

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 TOCS TOSE PSA PS2 PS1 PSO
bit 7 bit 0

23ECB202/ PIC16F877A Special Function Registers/ Dr.
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OPTION
REGISTERS

bit 7

bit 6

bit 5

bit 4

bit 3

bit 2-0

RBPU: PORTB Pull-up Enable bit .%fm@nmv:
1 = PORTB pull-ups are disabled

0 = PORTB pull-ups are enabled by individual port latch values

INTEDG: Interrupt Edge Select bit

1 = Interrupt on rising edge of RBO/INT pin

0 = Interrupt on falling edge of RBO/INT pin

TOCS: TMRO Clock Source Select bit

1 = Transition on RA4/TOCKI pin

0 = Internal instruction cycle clock (CLKO)

TOSE: TMRO Source Edge Select bit

1 = Increment on high-to-low transition on RA4/TOCKI pin
0 = Increment on low-to-high transition on RA4/TOCKI pin

e}

PSA: Prescaler Assignment bit

1 = Prescaler is assigned to the WDT
0 = Prescaler is assigned to the Timer0 module

PS2:PS0: Prescaler Rate Select bits
Bit Value TMRO Rate WDT Rate

000 q:2 123
001 1:4 1: 2
010 1:8 1:4
011 1-16 1:8
100 1:32 1:16
101 1:-64 1532
23ECBZOZ/PIC16F11708 i lF1 128 1/564
eria ne eglster
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Register

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

INTCON REGISTER (ADDRESS 0Bh, 8Bh, 10Bh, 18Bh)

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 | TMROIE INTE RBIE | TMROIF INTF RBIF
bit 7 bit 0
bit 7 GIE: Global Interrupt Enable bit

bit 6

bit 5

bit 4

bit 3

bit 2

bit 1

bit 0

1 = Enables all unmasked interrupts

0 = Disables all interrupts

PEIE: Peripheral Interrupt Enable bit

1 = Enables all unmasked peripheral interrupts
0 = Disables all peripheral interrupts

TMROIE: TMRO Overflow Interrupt Enable bit

1 = Enables the TMRO interrupt

0 = Disables the TMRO interrupt

INTE: RBO/INT External Interrupt Enable bit

1 = Enables the RBO/INT external interrupt
0 = Disables the RBO/INT external interrupt

RBIE: RB Port Change Interrupt Enable bit

1 = Enables the RB port change interrupt

0 = Disables the RB port change interrupt

TMROIF: TMRO Overflow Interrupt Flag bit

1 = TMRO register has overflowed (must be cleared in software)
0 = TMRO register did not overflow

INTF: RBO/INT External Interrupt Flag bit

1 = The RBO/INT external interrupt occurred (must be cleared in software)
0 = The RBO/INT external interrupt did not occur

RBIF: RB Port Change Interrupt Flag bit

1 = Atleast one of the RB7:RB4 pins changed state; a mismatch condition will continue to set
the bit. Reading PORTB will end the mismatch condition and allow the bit to be cleared

(must be cleared in software).
0 = None of the RB7:RB4 pins have changed state

23ECB202/ PIC16F877A Special Function Registers/ Dr.
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PIE1 Registers

The PIE1 register contains the individual enable bits for the peripheral interrupts.

PIE1 REGISTER (ADDRESS 8Ch)

R/W-0

R/W-0

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

R/W-0

psPIE(

ADIE

RCIE TXIE SSPIE CCP1IE | TMR2IE

TMR1IE

bit 7

bit 7

bit 6

bit 5

bit 4

bit 3

bit 2

bit 1

bit 0

PSPIE: Parallel Slave Port Read/Write Interrupt Enable bit(1)

1 = Enables the PSP read/write interrupt
0 = Disables the PSP read/write interrupt

Note 1: PSPIE is reserved on PIC16F873A/876A devices, always maintain this bit clear.

ADIE: A/D Converter Interrupt Enable bit

1 = Enables the A/D converter interrupt
0 = Disables the A/D converter interrupt

RCIE: USART Receive Interrupt Enable bit
1 = Enables the USART receive interrupt
0 = Disables the USART receive interrupt
TXIE: USART Transmit Interrupt Enable bit

1 = Enables the USART transmit interrupt
0 = Disables the USART transmit interrupt

SSPIE: Synchronous Serial Port Interrupt Enable bit

1 = Enables the SSP interrupt
0 = Disables the SSP interrupt

CCP1IE: CCP1 Interrupt Enable bit

1 = Enables the CCP1 interrupt
0 = Disables the CCP1 interrupt

TMR2IE: TMR2 to PR2 Match Interrupt Enable bit

1 = Enables the TMR2 to PR2 match interrupt
0 = Disables the TMR2 to PR2 match interrupt

TMR1IE: TMR1 Overflowdatemad Enebie bit-877A Special Function Registers/ Dr.

1 = Enables the TMR1 overflow interrupt  Hyusna/ ECE/SNSCE
0 = Disables the TMR1 overflow interrupt

bit 0
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IR1 Reqister

The PIR1 register contains the individual flag bits for the peripheral interrupts

LTI TIonts

PIR1 REGISTER (ADDRESS 0Ch)

RW-0  RMW-0 R-0 R-0 RW-0 RW-0 RW-0  RWO
psPiFM | ADIF | RcIF | TXIF | ssPIF | ccpPilF | TMR2IF | TMR1IF |
bit 7 bit 0

bit 7 PSPIF: Parallel Slave Port Read/Write Interrupt Flag bit(1)

1 = Aread or a write operation has taken place (must be cleared in software)
0 = No read or write has occurred

bit6 ADIF: A/D Converter Interrupt Flag bit

1=An A/D conversion completed

0 =The A/D conversion is not complete bit5 RCIF: USART Receive Interrupt Flag bit
1 =The USART receive buffer is full

0 = The USART receive buffer is empty

bit4 TXIF: USART Transmit Interrupt Flag bit

1 =The USART transmit buffer is empty

0 = The USART transmit buffer is full

23ECB202/ PIC16F877A Special Function Registers/ Dr.
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“PIR1 Register

bit 3 SSPIF: Synchronous Serial Port (SSP) Interrupt Flag bit

1 =The SSP interrupt condition has occurred and must be cleared in software before
returning from

the Interrupt Service Routine. The conditions that will set this bit are:
e SPI - Atransmission/reception has taken place.
¢ |°C Slave - A transmission/reception has taken place.

I°C Master

A transmission/reception has taken place.

The initiated Start condition was completed by the SSP module.

The initiated Stop condition was completed by the SSP module.

The initiated Restart condition was completed by the SSP module.

The initiated Acknowledge condition was completed by the SSP module.

A Start condition occurred while the SSP module was ldle (multi-master system).
A Stop condition occurred while the SSP module was Idle (multi-master system).

0 =No SSP interrupt condition has occurred bit2 CCP1IF: CCP1 Interrupt Flag bit

23ECB202/ PIC16F877A Special Function Registers/ Dr.
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Capture mode:

1 =ATMR1 register capture occurred (must be cleared in software)
0 = No TMR1 register capture occurred Compare mode:

1 =ATMR1 register compare match occurred (must be cleared in software)
0 =No TMR1 register compare match occurred

PWM mode:

Unused in this mode.

bit1 TMR2IF: TMR2 to PR2 Match Interrupt Flag bit

1 =TMR2 to PR2 match occurred (must be cleared in software)

0 =No TMR2 to PR2 match occurred

bit0 TMR1IF: TMR1 Overflow Interrupt Flag bit

1 =TMR1 register overflowed (must be cleared in software)

0 =TMR1 register did not overflow

23ECB202/ PIC16F877A Special Function Registers/ Dr.
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The PIEZ2 register contains the individual enable bits for the CCP2 peripheral interrupt, the SSP
bus collision interrupt, EEPROM write operation interrupt and the comparator interrupt

PIE2 REGISTER (ADDRESS 8Dh) bit 7 Unimplemented: Read as "0’
U-0 R/W-0 u-0 R/W-0 R/W-0 U-0 u-0 R/W-0 bit 6 CMIE: Comparator Interrupt Enable bit
- 7_ | owe | — | esE | soLE — — CCP;LEDI 1 = Enables the comparator interrupt
0 = Disable the comparator interrupt
bit 5 Unimplemented: Read as ‘0’
bit 4 EEIE: EEPROM Write Operation Interrupt Enable bit

1 = Enable EEPROM write interrupt
0 = Disable EEPROM write interrupt

bit 3 BCLIE: Bus Collision Interrupt Enable bit
1 = Enable bus collision interrupt
0 = Disable bus collision interrupt

bit 2-1 Unimplemented: Read as 0’

bit 0 CCP2IE: CCP2 Interrupt Enable bit

1 = Enables the CCP2 interrupt
0 = Disables the CCP2 interrupt

23ECB202/ PIC16F877A Special Function Registers/ Dr.
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PI R2 The PIR2 register contains the flag bits for the CCP2 interrupt, the SSP bus collision interrupt, EEPR
write operation interrupt and the comparator interrupt

PIR2 REGISTER (ADDRESS 0Dh)
u-0 R/W-0 u-0 R/W-0 R/W-0 u-0 u-0 R/W-0
| — | omf | — | EeF | BCUF | — | — | ccPaF |
bit 7 bit0
bit 7 Unimplemented: Read as ‘0’
bit 6 CMIF: Comparator Interrupt Flag bit

1 = The comparator input has changed (must be cleared in software)
0 = The comparator input has not changed

bit 5 Unimplemented: Read as ‘0’

bit 4 EEIF: EEPROM Write Operation Interrupt Flag bit
1 = The write operation completed (must be cleared in software)
0 = The write operation is not complete or has not been started

bit 3 BCLIF: Bus Collision Interrupt Flag bit
1 = A bus collision has occurred in the SSP when configured for 12C Master mode
0 = No bus collision has occurred

bit 2-1 Unimplemented: Read as ‘0’

bit 0 CCP2IF: CCP2 Interrupt Flag bit
Capture mode:
1 = A TMR1 register capture occurred (must be cleared in software)
0 = No TMR1 register capture occurred

Compare mode:

1 = A TMR1 register compare match occurred (must be cleared in software)
0 = No TMR1 register compare match occurred

PWM mode:

Unused23ECB202/ PIC16F877A Special Function Registers/ Dr.
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.PEON Register ! S
* The Power Control (PCON) register contains flag bits to allow

differentiation between a Power-on Reset (POR), a Brown-out

Reset (BOR), a Watchdog Reset (WDT) and an external MCLR
Reset

iR 2-8: PCON REGISTER (ADDRESS 8Eh)

U-0 U-0 U-0 U-0 u-0 U-0 R/W-0 R/W-1
_ — — — — — POR BOR
bit 7 bit 0
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 BOR: Brown-out Reset Status bit

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

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

23ECB202/ PIC16F877A Special Function Registers/ Dr.
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