MICROCHIP

PIC16F87XA

28/40/44-Pin Enhanced Flash Microcontrollers

Devices Included in this Data Sheet:

« PIC16FE73A « PIC16F8TEA
« PIC16FE74A « PIC16FETTA

High-Performance RISC CPU:

* Only 35 single-word instructions to learn

« All single-cycle instructions except for program
branches, which are two-cycle
* Operating speed: DC = 20 MHz clock input
DC = 200 ns instruction cycle

+ Up to 8K x 14 words of Flash Program Memaory,
Up to 368 x 8 bytes of Data Memory (RAM),
Up to 256 x 8 bytes of EEPROM Data Memory

* Pinout compatible to other 28-pin or 40/44-pin
PIC16CX XX and PIC16FXXX microcontrollers

Peripheral Features:

+ Timer0: 8-bit timer/counter with &-bit prescaler

+ Timer1: 16-bit timerfcounter with prescaler,
can be incremented during Sleep via external
crystaliclock

+ Timer2: 8-bit timerfcounter with &-bit period
register, prescaler and postscaler

+ Two Capture, Compare, PWM modules
- Capture is 16=-bit, max. resolution is 12.5 ns
- Compare is 16-bit, max. resolution is 200 ns
- PWM max. resolution is 10-bit

« Synchronous Serial Port (SSP) with SPI
{Master mode) and 12C™ (Master/Slave)

« Universal Synchronous Asynchronous Receiver

Transmitter (USART/SCI) with 9-bit address
detection
+ Parallel Slave Port (PSP) = B bits wide with
external RD, WR and CS controls (40/44-pin only)
* Brown-out detection circuitry for
Brown-out Reset (BOR)

Analog Features:

10-bit, up to 8-channel Analeg-to-Digital
Converter (A/D)

Brown-out Reset (BOR)

Analog Comparator module with:

- Two analog comparators

- Programmable on-chip voltage reference
(VREF) module

- Programmable input multiplexing from device
inputs and internal voltage reference

- Comparator outputs are externally accessible

Special Microcontroller Features:

100,000 erase/write cycle Enhanced Flash
program memory typical

1,000,000 erasefwrite cycle Data EEPROM
memory typical

Data EEPROM Retention = 40 years
Self-reprogrammable under software control
In-Circuit Serial Programming™ (ICSP™)

via two pins

Single-supply 5V In-Circuit Serial Programming
Watchdog Timer (WDT) with its own on-chip RC
oscillator for reliable operation

Programmable code protection

Power saving Sleep mode

Selectable oscillator options

In-Circuit Debug (ICD) via two pins

CMOS Technology:

Low-power, high-speed Flash/EEPROM
technology

Fully static design

Wide operating voltage range (2.0V to 5.5V)
Commercial and Industrial temperature ranges
Low-power consumplion

Program Memory Data MSSP
Device 7100 | Sngte Wors SRAM 'i';';f;:" 1o A:D”fc';] ‘:ﬁ:' <oy | Mastor | USART ;'1“;‘_';?[ Comparators
Instructions (Bytes) e
PICABFBTIA | 72K 4096 142 128 22 5 2 Yes | Yes Yes 2H 2
PIC1EFAT4A | 72K 4098 142 128 a3 ] 2 Yes | Yes Yas 2H 2
PIC1EFATEA | 14 3K 8192 368 256 22 5 2 Yes | ‘Yes Yas 21 2
PICIGFATTA | 143K 8192 368 256 33 ] 2 Yes| ‘Yes Yes 21 2
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40-Pin PDIP
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1.0 DEVICE OVERVIEW

This document contains device specific information
about the following devices:

+ PIC16FBTIA

+ PIC1GFBT4A

« PIC1GFBTEA

« PIC1GFBTTA

PIC16F&73A/876A devices are available only in 28-pin
packages, while PIC18FBT4A/BTTA devices are avail-

able in 40-pin and 44-pin packages. All devices in the
PIC16F8TXA family share commaon architecture with

The available features are summarized in Table 1-1.
Block diagrams of the PIC16F8T3ABTEA and
PIC16FET4ABTTA devices are provided in Figure 1-1
and Figure 1-2, respectively. The pinouts for these
device families are listed in Table 1-2 and Table 1-3.

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 Refer-
ence Manual should be considered a complementary
docurment to this data sheet and is highly recommended
reading for a better understanding of the device architec-
ture and operation of the peripheral modules.

the following differences:

+ The PIC16F87T3A and PIC16FET4A have one-half
of the total on-chip memory of the PIC16FETEA

and PIC16F8TTA

+ The 28-pin devices have thres 1O ports, while the

40/44-pin devices have five

* The 28-pin devices have fourteen interrupts, while

the 40/44-pin devices have fifteen

* The 28-pin devices have five AJD input channels,
while the 40/44-pin devices have eight

+ The Parallel Slave Port is implemented only on

the 40/44-pin devices

TABLE 1-1: PIC16FB7XA DEVICE FEATURES
Key Features PIC16F8T3A PIC16F8T4A PIC16F8TEA PIC16F8TTA
Operating Frequency DC =20 MHz DC =20 MHz DC =20 MHz DC =20 MHz
Resets (and Delays) POR, BOR POR, BOR POR, BOR POR, BOR
(PWRT, OST) (PWRT, OST) (PWRT, OST) (FWRT, OST)
Flash Program Memory 4K 4K 8K aK
(14-bit words)
Data Memory (bytes) 192 182 388 368
EEPROM Data Memory (bytes) 128 128 256 256
Interrupts 14 15 14 15
11O Ports Ports A,B,C (PortsA B, C,D.E| PortsA B,C |PortsA B C,D.E
Timers 3 3 3 3
Capture/Compare/P\WWM modules 2 2 2 2
Serial Communications MSSP, USART MSSP, USART MSSP, USART MSSP, USART
Parallel Communications —_— PSP —_— PSP
10-bit Analog-to-Digital Module Sinput channels | 8 input channels | 5input channels | 8 input channels
Analog Comparators 2 2 2 2
Instruction Set 35 Instructions 35 Instructions 35 Instructions 35 Instructions
Packages 28-pin PDIP 40-pin PDIP 28-pin PDIP 40-pin PDIP
28-pin S0IC 44.-pin PLCC 28-pin S0OIC 44-pin PLCC
28-pin SS0P 44-pin TQFP 28-pin 350P 44-pin TQFP
28-pin QFN 44-pin QFN 28-pin QFN 44-pin QFN




FIGURE 1-1:

PIC16F873A/B76A BLOCK DIAGRAM

13 _ DataBus & PORTA
| Program Counter] ” [ Ao
Flash il ; RATAMNT
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PIC16FETIA 4K words 142 Bytes 128 Bytes
PIC1GFETEA 8K words 368 Bytes 256 Bytes

Note 1: Higher order bits are from the Status register.




FIGURE 1-2: PIC16FBT4A/BT7TA BLOCK DIAGRAM
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Device Program Flash Data Memory Data EEPROM
PIC16FET4A 4K words 1492 Bytes 128 Bytes
PIC16FBTTA BK words 368 Bytes 256 Bytes

Mote 1: Higher order bits are from the Status register.




TABLE 1-2:

PIC16FB73A/876A PINOUT DESCRIPTION

PDIP, SOIC, | QFN | WO/P Buffer
Pin Namea SSOP Pin# | Pin# | Type Type Dascription
OSC1CLKI g ] sTicMos™ | Oscillator crystal or external clock input.
OsC1 I Oscillator crystal input or external clock source input. 5T
buffer when configured in RC mode; otherwise CMOS.
CLKI | External clock source input. Always associated with pin
function OSC1 (see OSCA/CLKI, OSC2/CLKOD pins).
QSC2ICLED 10 7 — Oscillator crystal or clock output.
osc2 o Oscillator crystal output. Connects to crystal or resonator
in Crystal Oscillator mode.
CLEO (o] In RC mode, OSC2 pin gutputs CLKO, which has 1/4 the
frequency of O0SC1 and denoles the instruction cycle rate.
MCLRNPe 1 26 8T Master Clear (input) or programming voltage (output).
MCLR | Master Clear (Reset) input. This pin iz an active low Reset
to the device.
Vee P Programming voltage input.
PORTA is a bidirectional /0 port.
RANAND 2 27 TTL
RAD o Digital 170,
AND | Analog input 0.
RA1ANA 3 28 TTL
RA1 Iw] Digital 170,
AN1 | Analog input 1.
RA2 ANZNREF-f 4 1 TTL
CVREF 14 Digital 5.
RAZ | Analog input 2.
ANZ | AJD reference voltage (Low) input.
VREF- O Comparator VREF cutput.
CVREF
RAZANINREF+ 5 2 TTL
RA3Z Iw] Digital 170,
ANZ | Analog input 3.
VREF+ | AJD reference voltage (High) input.
RALTOCKIFCI10OUT B 3 8T
RaA4 o Digital 1FO — Open-drain when configured as output.
TOCKI | Timer0 external clock input.
c10UT O Comparator 1 output.
RAS/AN4/SSIC20UT 7 4 TTL
RAS (Ie] Digital 170,
AN | Analog input 4.
S5 | SPI slave select input.
c20UT o Comparator 2 output.
Legend: | =input O = putput I#0 = inputioutput P = power

—=nNotused TTL=TTL input
This buffer is a Schmitt Trigger input when configured as the external interrupt.

MNota 1:

ST = Schmitt Trigger input

2: This buffer iz a Schmitt Trigger input when used in Serial Programming mode.
3: This buffer iz a Schmitt Trigger input when configured in RC Oscillator mode and a CMOS input othenwize.

TABLE 1-2: PIC16F873A/876A PINOUT DESCRIPTION (CONTINUED)
PDIP, SOIC, | QFN | WOuP Buffer
Pin Name SSOP Pin# | Pin# | Type Type Description
PORTE i a bidirectional 1f0 port. PORTE can be software
programmed for intermal weak pull-ups on all inputs.

RBOINT 21 18 TTLST

RBO e} Digital 110,

INT I External interrupt.
RB1 22 19 ([w] TTL Digital 110,
RB2 23 20 e} TTL Digital 110,
RB3/PGM 24 e TTL

RB3 le} Digital 110,

PGM | Low-woltage (single-supply) ICSP programming enable pin.
RB4 25 22 o TTL Digital 110,
RBS 26 23 ([w] TTL Digital 110,
REG/PGC 27 24 TTLST®

RB& o Digital 110,

PGC I In-circuit debugger and ICSP programming clock.
RB/PGD 28 25 TTLSTR

RB7T o Digital 110,

PGD I10] In-circuit debugger and ICSP programming data.




PORTC is a bidirectional 'O port.

RCOUT10S0OITICKI 1 8 ST

RCO o Digital 170,

T1080 0 Timer1 oscillator sutput.

T1CKI | Timer1 external clock input.
RCAUT10SIICCP2 12 8 5T

RC1 [e] Digital 10,

T105I | Timner! cacillator input.

CCP2 o Capture2 input, Compare2 output, PWMZ2 output.
RC2CCP1 13 10 sT

RCz o Digital 170,

CCP1 14 Capture input, Compare1 output, PWM1 cutput.
RCHSCKISCL 14 11 ST

RC3 Ie] Digital 170,

SCK o Synchronous serial clock inputioutput for SPI mode.

SCL Fie} Synchronous serial clock inputioutput for 12C mode.
RC4/SDIISDA 15 12 ST

RC4 o Digital 170,

S0 I SPI data in.

SDA s} FC data /0.
RC&SDO 16 13 ST

RC5 [e] Digital 10,

50O 0 SPI data out.
RCETXICK 17 14 8T

RCE o Digital 170,

= 0 USART asynchronous transmit.

CK 14 USART synchronous clock.
RCTIRX/DT 18 15 ST

RC7 Ie] Digital 170,

RX | USART asynchronous receive.

oT Fie} USART synchronous data.
Wss 8, 19 5 6 P — Ground reference for logic and 'O pins.
VDD 20 17 P - Positive supply for logic and 11O pins.
Legend: | =input O = putput 110 = inputfoutput P = power

—=nNotused TTL=TTL input

ST = Schmitt Trigger input

MNote 1: This buffer is a Schmilt Trigger input when configured as the external interrupt.
2:  This buffer iz a Schmitt Trigger input when used in Serial Programming mode.
3: This buffer iz a Schmitt Trigger input when configured in RC Oscillator mode and a CMOS input othenwise.




TABLE 1-3:  PIC16F874A/B77A PINOUT DESCRIPTION

PDIP |PLCC | TQFP | QFN | WO/P Buffer
Pin Name Pin# | Pin# | Pin# | Pin# | Type | Type Description
QSCAICLEI 13 14 a0 32 sTicMosH (Oscillator crystal or external clock input.

0sCc1 I Oscillator crystal input or external clock source
input. ST buffer when configured in RC mode;
otherwize CMOS.

CLKI External clock source input. Always associated
with pin function OSC1 (=ee OSC1/CLKI,
OSC2CLKO pins).

QSC2ICLKD 14 15 " 33 — Oecillator crystal or clock output.

Qsc2 8] Oscillator crystal output.

Connects to crystal or resonator in Crystal
Osdillator mode.

CLEO 8] In RC mode, OSC2 pin gutputs CLKO, which
has 1/4 the frequency of O5C1 and denotes the
instruction cycle rate.

MCLRNPP 1 2 18 18 ST Master Clear (input) or programming voliage (oulput).

MCLR | Master Clear (Resat) input. Thig pin iz an active
low Reset to the device.

VPP P Programming voltage input.

PORTA is a bidirectional IfO port.

RADAND 2 3 18 18 TTL

RAD o Digital 1i0.

AND | Analog input 0.
RA1ANA 3 4 20 20 TTL

RA o Digital 110,

AN1 | Analog input 1.
RAZIANZNVREF-/CVREF| 4 5 21 21 TTL

RAZ o Digital 1i0.

ANZ | Analog input 2.

WREF- | AJD reference voltage (Low) input.

CVREF 0 Comparator VREF output.

RAJAMNINVREF+ 5 & 22 22 TTL

RA3 o Digital 110,

AN3 | Analog input 3.

VREF+ | AJD reference voltage (High) input.

RA4TOCKICIOUT 6 7 23 23 ST

RA4 [ Digital V'O — Open-drain when configured as
output.

TOCKI | Timen) external clock input.

C10UT 0 Comparator 1 cutput.

RASIAN4/SSIC20UT 7 B 24 24 TTL

RAS o Digital 1i0.

AN4 | Analog input 4.

35 | SPI skave select input.

C20UT 0 Comparator 2 cufput.

Legend: | =input O = gutput VO = inputioutput P = power
—=Notused TTL =TTL input ST = Schmitt Trigger input

Mote 1: This buffer is a Schmitt Trigger input when configured as the extemal interrupt.
2:  This buffer is a Schmitt Trigger input when used in Serial Programming mode.
3:  This buffer iz a Schmitt Trigger input when configured in RC Oscillator mode and a CMOS input otherwise.




TABLE 1-3:

PIC16F8T4A/877A PINOUT DESCRIPTION (CONTINUED)

PDIP |PLCC |TQFP | QFN | L'Q/P Buffer
Pin Nama Pin# | Pin# | Pin# | Ping | Type | Type Daecription
PORTE iz a bidirectional WO port. PORTE can be
software programmed for internal weak pull-up on all
inputs.
REOJNT a3 36 B 8 TTLST
REBO o Digital 10,
INT I External intemupt.
RBEA1 34 ar 9 10 (e} TTL Digital 170,
RB2 35 38 10 1" o TTL Digital 170,
REBI/PGM 38 39 1 12 TTL
RB3 (e} Digital 10,
PGM I Low-voltage ICSP programming enable pin.
RE4 37 41 14 14 o TTL Digital 170,
RBS 38 42 15 15 (e} TTL Digital 170,
RBEIPGC 3| | 43 | 16 16 TTLSTE
RB& o Digital 10,
PGC I In-circuit debugger and ICSP programming clock.
RETPGD 40 | 44 | 47 17 TTLSTE
RBT o Digital 11D,
PGD o In-circuit debugger and ICSP programming data.
Lagend: | =input O = output 'O = inputfoutput P = power
—=Notused TTL = TTL input ST = Schmitt Trigger input
Note 1: This buffer iz a Schmitt Trigger input when configured as the external interrupt.
2: This buffer Iz a Schmitt Trigger input when used in Seral Programming mode.
3: This buffer iz a Schmitt Trigger input when configured in RC Oscillator mode and a CMOS input othenwise.
TABLE 1-3: PIC16F874A/877TA PINOUT DESCRIPTION (CONTINUED)
PDIP |PLCC |TQFP | QFN | LO/P Buffer
Pin Nams Pin# | Pin# | Ping# | Pin# | Type | Type Deecripion
PORTC is a bidirectional 110 port.
RCOT10SOITICKI 15 16 3z 34 5T
RCO o Digital 1f0.
T1050D (8] Timer1 oscillator output.
TA1CKI | Timer1 extemnal clock input.
RCAUMIOSICCP2 16 18 35 35 5T
RC1 o Digital 150,
T10SI1 | Timer! ozacillator input.
CCP2 o Capture2 input, Compare2 output, PWMZ2 output.
RC2/ICCP1 17 19 36 36 5T
RC2 o Digital 1f0.
CCM 18] Capture input, Compare1 output, PW1 output.
RCA/SCKISCL 18 20 k1) k1) 5T
RC3 o Digital 1F0.
SCK o Synchronous serial clock inputioutput for SPI
mode.
SCL o Synchronous serial clock inputioutput for c
maode.
RC4/ISDISDA 23 25 42 42 5T
RC4 o Digital 1#0.
SDI I 5Pl data in.
SDA o [2C data /0.
RCS/SDO 24 26 43 43 5T
RC5 o Digital 170,
SDO 0 5P| data out.
RCETX/CK 25 27 44 44 5T
RCE o Digital 170,
> (8] USART asynchrongus transmit.
CK o USART1 synchronous clock.
RCTIRX/DT 25 29 1 1 5T
RCY o Digital 10,
RX | USART asynchronous receive.
DT o USART synchronous data.
Legend: | =input O = putput O = inputfoutput P = power
—=Notused TTL =TTL input ST = Schmitt Trigger input
Note 1: This buffer is a Schmitt Trigger input when configured as the extemal interrupt.

2:  This buffer iz a Schmitt Trigger input when used in Serial Programming mode.
3:  This buffer iz a Schmitt Trigger input when configured in RC Oscillator mode and a CMOS input otherwise.




TABLE 1-3: PIC16F874A/87TA PINOUT DESCRIPTION (CONTINUED)
PDIP |PLCC [ TQFP | QFN | U'OIP Buffer
Pin Name Pin# | Pin# | Ping | Pin# | Type | Type Dascription
PORTD is a bidirectional O port or Parallel Slave
Port when interfacing to a microprocessor bus.
ROO/PSPD 19 21 38 38 sTTL®
RDO (I Digital 1O.
PSPO o Parallel Slave Pon data.
RD1/PSP1 20 22 39 39 sTTTL
RD1 W Digital 0.
P&P1 [ Parallel Slave Port data.
ROD2/PSP2 21 23 | 40 40 sTTL®
RDZ (I Digital 1O.
PEP2 o Parallel Slave Pon data.
RD3/PSP3 22 24 | 41 41 sTTTL
RD3 W Digital 0.
P&P3 [ Parallel Slave Port data.
RD4/PSP4 27 30 2 2 sTTL®
RD4 (I Digital 1O.
PSP4 o Parallel Slave Pon data.
RD5/PSPS 28 31 3 3 sTTTL
RDS W Digital 0.
P&P5 [ Parallel Slave Port data.
RO&/PSPE 29 32 4 4 sTTL®
RDE (I Digital 1O.
PSPG o Parallel Slave Pon data.
RO7IPSPT 30 33 5 5 sTTTL®
RD7T W Digital 0.
P&SPT [ Parallel Slave Port data.
PORTE is a bidirectional 1O port.
REO/RDIANS ] & 25 25 STITTLE
RED (I Digital 0.
RD | Read control for Parallel Slave Port.
ANS | Analog input 5.
RE1/WRIANG g 10 26 26 sTTTLE
RE1 WO Digital 110,
WR | Wirite control for Parallel Slave Port.
ANB | Analog input 6.
RE2ICSIANT 10 11 27 27 sTTTL®
REZ2 W Digital 0.
C5 I Chip select control for Parallel Slave Port.
ANT | Analog input 7.
Vas 12,31 (13,34 | 6,29 | &6, 30, P — Ground reference for logic and 'O pins.
|
Voo 11,32 (12,35| 7,28 | 7.8, P — Positive supply for logic and 11O pins.
28,29
HWC — [ 1.7, |1213,| 13 — — These ping are not intemally connected. These pins
28,40 | 33, 34 should be left unconnected.
Legend: | =input O = gutput LD = inputfoutput P = power
—=Notused TTL = TTL input ST = Schmitt Trigger input
Mote 1: This buffer iz a Schmitt Trigger input when configured as the extemal interrupt.

2: This buffer Iz a Schmitt Trigger input when used in Seral Programming mode.
3: This buffer Iz a Schmitt Trigger input when configured in RC Oscillator mode and a CMOS input otherwize.

2.0

MEMORY ORGANIZATION

There are three memory blocks in each of the
FPIC16F87 XA devices. The program memory and data
memory have separate buses so that concurrent
access can occur and is detailed in this section. The
EEPROM data memaory block is detailed in Section 3.0
“Data EEPROM and Flash Program Memory".

Additional information on device memory may be found
in the PIC® Mid-Range MCU Family Reference Manual
{DS533023).
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The PIC16F&TXA devices have a 13-bit program coun=
ter capable of addressing an 8K word x 14 bit program
memory space. The PIC18F8TEA/BTTA devices have
8K words x 14 bits of Flash program memory, while
PIC16F873A/MBT4A devices have 4K words x 14 bits.
Accessing a location above the physically implementad
address will cause a wraparound.

The Reset vector is at 0000h and the interrupt vector is
at 0004h.

Program Memory Organization




FIGURE 2-1: PIC16FBTEA/BTTA
PROGRAM MEMORY MAP
AND STACK
PC<12:0=
CALL, RETURN 13
REETFIE, EETLW [ 7
v
Siack Level 1
Stack Level 2
-
™
-
Stack Level 8
Reset Vector i)
[] L |
- -H"N—
-
Intermpt Vector Dil4h
000sh
Page O
OTFFh
08000
Page 1
On-Chip *
OFFFh
Program -
Memaory 10000
Page 2
1TFFh
18000
Page 3
1FFFh

2.2 Data Memory Organization

The data memory is partitioned inte multiple banks
which contain the General Purpose Registers and the
Special Function Registers. Bits RP1 (Status<6=) and
RPO (Status<=5=) are the bank select bits.

RP1:RPO Bank
oo 0
o1 1
10 2
11 3

FIGURE 2-2: PIC16FBT3A/8T4A
PROGRAM MEMORY MAP
AND STACK
PC=12-0=
CALL; ERETURN |J 13
EETFIE, EETLW =
|7
Stack Level 1
Siack Level 2
Stack Level 8
Reset iector 0000h
: =
Interrupt Vector 00dh
0005h
On-Chip ‘ Page O
Program 07FFh
Memory ‘ 0a800h
Page 1
OFFFh
1000k
1FFFh

Each bank extends up to 7Fh (128 bytes). The lower
locations of each bank are reserved for the Special
Function Registers. Above the Special Function Regis-
ters are General Purposs Registers, implemented as
static RAM. All implemented banks contain Special
Function Registers. Some frequently used Special
Function Registers from one bank may be mirrored in
another bank for code reduction and guicker access.

MNote: The EEPROM data memory description can
be found in Section 3.0 “Data EEPROM
and Flash Program Memory"” of this data

shest.

2.2.1 GEMERAL PURPOSE REGISTER
FILE

The register file can be accessed either directly, or
indirectly, through the File Select Register (FSR).



FIGURE 2-3:

PIC16F8TE6A/B77A REGISTER FILE MAP

Mote 1:

File
Address

Indirect addr.") | 0ok
TMRO 01h
PCL 02h
STATUS 03h
FSR O4h
PORTA a5h
PORTE 06h
PORTC a7h
PORTD(Y 08h
PORTE!" | 0%h
PCLATH 0Ah
INTCOM 0Bh
FIR1 0Ch
FIRZ 0Dh
TMR1L 0Eh
TMR1H OFh
TICON 10h
TMR2Z 11h
T2CON 12h
SSPBUF 13h
SSPCON 14h
CCPR1L 15h
CCPR1H 16h
CCP1CON 17h
RCSTA 18h
TXREG 14h
RCREG 1Ah
CCPR2L 1Bh
CCPR2H 1Ch
CCP2CON | 1Dh
ADRESH 1Eh
ADCONO 1Fh
20h

General

Purpose

Reqgister

96 Bytes
TFh

Bank 0

File
Address
Indirect addr | gop
OPTION_REG | 81h
FCL &82h
STATUS &83h
FSR 84h
TRISA a5h
TRISE 86h
TRISC &87h
TRISDI &8h
TRISE | aoh
PCLATH 8Ah
INTCON &8Bh
PIE1 &Ch
FIEZ &Dh
FCON 8Eh
&8Fh
Q0h
SSPCONZ 91h
PR2 92h
SSPADD Q3h
SSPSTAT 94h
a95h
96h
aTh
TXSTA 98h
SFBRG 99h
QAh
9Bh
CMCON aCh
CVRCON aDh
ADRESL SEh
ADCONA1 aFh
ADh
General
Purpose
Register
80 Bytes
EFh
accesses FOh
T0h-7Fh
FFh
Bank 1

File
Address
Indirect addr.() | 100h
TMRO 101h
PCL 102h
STATUS 103h
FSR 104h
105h
PORTB 106h
107h
108h
109h
PCLATH 10Ah
INTCON 10Bh
EEDATA 10Ch
EEADR 10Dh
EEDATH | 10Eh
EEADRH 10Fh
110h
111h
112h
113h
114h
115h
116h
General 11Th
Regos | 118n
16 Bytes 118h
11Ah
11Bh
11Ch
11Dh
11Eh
11Fh
120h
General
Purpose
Register
80 Bytes
16Fh
accesses 170h
70h-7Fh
17Fh
Bank 2

]:l Unimplemented data memory locations, read as ‘o'
* Mot a physical register.

These registers are not implemented on the PIC16FETEA.

2: These registers are reserved; maintain these registers clear.

File
Address
Indirect addr.?| 1g0h
OPTION_REG| 181h
PCL 182h
STATUS 183h
FSR 184h
185h
TRISE 186h
187h
188h
180h
PCLATH 1840
INTCON 18Bh
EECOM1 18Ch
EECOMNZ 180h
Reserved® | 18Eh
Reserved® | 18Fh
190h
191h
192h
193h
184h
195h
196h
S | 1o
Register 198h
16 Bytes 19gh
194h
19Bh
19Ch
190h
19Eh
19Fh
1A0R
General
Purpose
Register
80 Bytes
1EFh
accesses 1FOh
70h - 7Fh
1FFh
Bank 3




FIGURE 2-4: PIC16F873A/874A REGISTER FILE MAP

File File
Address Address

Indirect addr.? | ooh Indirect addr.(? | agh
TMRO 01h OPTION_REG | a1h
PCL 02h PCL 82h
STATUS 03h STATUS 83h
FSR 0dh FSR 84h
PORTA 05h TRISA &5h
PORTE 06h TRISE ash
PORTC 07h TRISC &87h
PORTD!" | 08h TRISD!" | ash
PORTE!! | 0%h TRISE!M | agh
PCLATH 0Ah PCLATH 8Ah
INTCON 0Bh INTCOM 8Bh
PIRA1 0Ch PIE1 8Ch
PIR2 00h PIE2 8Dh
TMR1L 0EhR PCON 8Eh
TMR1H OFh &Fh
TICON 10h 90h
TMR2 11h SSPCONZ | 91h
T2CON 12h PR2 9z2h
SSPBUF 13h SSPADD 93h
SSPCON 14h SSPSTAT 94h
CCPR1L 15h a5k
CCPR1H 16h a6h
CCP1CON 17h a7h
RCSTA 18h THESTA 98h
TXREG 18h SPBRG 99h
RCREG 1Ah 94h
CCPREL 1Bh 9Bh
CCPR2H 1Ch CMCON 9Ch
CCP2CON | 1Dh CVRCON 9Dh
ADRESH 1Eh ADRESL a9Eh
ADCONOD 1Fh ADCON1 aFh
20h AOh

General General

Purpose Purpose

Register Register

96 Bytes 96 Bytes
7Fh FFh

Bank 0 Bank 1

O unimplemented data memory locations, read as ‘o".

* Mot a physical register.

Note 1: These registers are not implemented on the PIC16F873A.
2: These registers are reserved; maintain these registers clear.

M’;I:':ss Ad’::llnl':ss

Indirect addr.?| 100h | Indirect addr V| 1g0n
TMRO 101h OPTION_REG| 181h
PCL 102h PCL 182h
STATUS 103h STATUS 183h
FSR 104h FSR 184h
105h 185h
PORTEB 106h TRISE 186h
107h 187h
108h 188h
108h 188h
PCLATH 10Ah PCLATH 18Ah
INTCOM 10Bh INTCOM 18Bh
EEDATA 10Ch EECON1 18Ch
EEADR 10Dh EECONZ 18Dh
EEDATH 10Eh Reserved® | 18Eh
EEADRH 10Fh Reserved® | 18Fh
110h 190h
120h 1A0h

accesses accesses

20h=-7Fh ADh - FFh
16Fh 1EFh
170h 1F0Oh
17Fh 1FFh

Bank 2 Bank 3

222 SPECIAL FUNCTION REGISTERS

The Special Function Registers are registers used by
the CPU and peripheral modules for controlling the
desired operation of the device. These registers are
implemented as static RAM. A list of these registers is
given in Table 2-1.

The Special Function Registers can be classified into
two sets: core (CPU) and peripheral. Those registers
associated with the core functions are described in
detail in this section. Those related to the operation of
the peripheral features are described in detail in the
peripheral features section.



TABLE 2-1:

SPECIAL FUNCTION REGISTER SUMMARY

. . , . . ) . . Value on: | Details
Address Mame Bit7 Bit & Bit5 Bit 4 Bit 3 Bit 2 Bit 1 Bite | OR, BOR |on page:
Bank 0
ooh™  |INDE Addressing this locafion uses contents of FSR to address data memary (not a physical register) | cooo cooo| 31, 150
o1h TMRD Timer0 Module Register e xcc | 55, 150
ozhf®  |PCL Frogram Counter (PC) Least Significant Byle 0000 0ooo| 30, 150
oant®  |sTATUS me | re1 | meo | @ | P | z | bc | © |ooor 1me|22 150
b |FsR Indirect Data Memory Address Painter oo soco [ 31, 150
05h PORTA — | —  [PoRTA Data Latch when written: PORTA pins when read --Dx 000D| 43, 150
06h PORTB PORTE Data Latch when writien: PORTE pins when read oo xoce | 45, 150
oTh PORTC PORTC Data Latch when written: PORTC pins when read oo x| 47, 150
oar'¥  |PORTD PORTD Data Latch when written: PORTD pins when read oo x| 48, 150
oant  |PORTE = = = = = REZ RE1 REQ |---- -sacx| 48, 150
0ant®¥ | PCLATH = — — | Wvrite Buffer for the upper 5 bits of the Program Counter ---0 nooo| 30, 150
0BHY  |INTCON GIE FEIE | TMROIE INTE RBIE TMROIF INTF REIF |oooo ooox| 24, 150
0Ch FIR1 PsPIF® | ADF RCIF TXIF SSPIF | CCPIF | TMR2IF | TMR1IF |oooe oooo| 28, 150
0Dh PIR2 = CMIF = EEIF BCLIF = — CCP2IF |-0-0 n--0| 28, 150
0ER TMRIL Huaiding Register for the Least Sigrificant Byte of the 16-bit TMR1 Register e sese | B0, 150
OFh TMRIH Haiding Register for the Most Significant Byle of the 18-bit TMR1 Register oo e [ B0, 150
10k TICON = | = |T1CKF"S1 | TICKPSO |T1GSCEN| TISYNC |mn1cs|mmo~ --00 nooo| 57, 150
11h TMRZ Timer2 Module Register 0000 0000 | 62, 150
12h T2COMN — |routesa|[routesz| Toutes1 [TouTPso| TMR2ON [T2CKPS1|T2CKPS0|-000 0000 61,150
13h SSPBEUF Synchronous Serial Port Receive BufferTransmit Register s xcc | 78, 150
14h SSPCON WCOL | SsPOv | SSPEN CHP SSPM3 | SSPMZ | SSPM1 | SSPMO |oooe oooo| B2, 82,
150
15h CCPRIL Capture/Compara/PWh Register 1 (LSE) oo xee | B3, 150
18h CCPRIH Capture/Compara/PWh Register 1 (MSB) oo oo | B3, 150
17h CCPI1CON = = CCP1X | CCOP1Y | CCPIM3 | COPIMZ | CCPIMI | CGPIMO | --oo0 oooo| 64, 150
18h RCSTA SPEN RX3 SREN CREM | ADDEM | FERR OERR | Rx80 |oooo noox|112 150
13h TXREG USART Transmit Data Register 0000 0000|118, 150
1Ah RCREG USART Receive Data Register 0000 0ooo| 118, 150
1Bh CCPRZL Capture/Compara/PWhi Register 2 (LSB) oo et | B3, 180
1Ch CCPR2ZH Caplure/Compara/PWM Register 2 (MSB) oo e [ B3, 160
1Dh CCP2CON — | — | ocecrax | ccrav |cceems | cceamz |copam | corzmo |--oo oooo| B4, 150
1Eh ADRESH A/D Result Register High Byle soco: socex | 133, 150
1Fh ADCOND ADCS1 | ADCS0 | CHS2 | CHS1 | CHSD | GODONE | = | ADDM |oooo oo-o|127, 150
Legend: ® = unkndwn, u = unchanged, g = value depands on condition, - = unimplemented, read as "0, r = resarved.
Shaded locations are unimplementad, read as "0
MNote 1: The upper byle of the program counter is not directly accessible. PCLATH is a holding register for the PC<12:8>, whosa
contents are ransfarmed (o the upper byte of the program counter.

2:  Bils PSPIE and PSPIF are reserved on PIC16FBT3A/BTEA devices; always maintain these bits clear.

3: Thase registers can be addressed from any bank.

4: PORTD, PORTE, TRISD and TRISE are not implemented on PIC16F&73A/BTEA devices, read as '0°.

5.  Bit4 of EEADRH implemented only on the PIC 16FETSAIBTTA devices.




TABLE 2-1:

SPECIAL FUNCTION REGISTER SUMMARY (CONTINUED)

. . ) . . ) . . Value on: | Details
Address Mame BitT Bit6 Bit5 Bit 4 Bit3 Bit 2 Bit 1 Bito | R, BOR | on page:
Bank 1
aon®  |INDF Addressing this locaion uses contents of FSR fo address data memary (not a physical register)| oooo oooo | 31, 150
&1h OPTION_REG| REPU | INTEDG | TOCS | TOSE | FSA | Ps2 | P51 | PSO |1111 1111 23,150
azhi®  |PCL Pragram Counter (PC) Least Significant Byle aooo oooo| 30, 150
gan®  [sTaTUS me | ret | reo [ TO | D | z | oo | c  [ooon i 22,150
a4h  |FsR Indirect Data Memory Address Painter s soco | 31, 150
8sh  |TRISA — | — |PomTADam Direction Register --11 1111 43,150
B6h TRISE FORTB Data Direction Register 1111 1111( 45, 150
&Th TRISC PORTEC Data Direction Register 1111 1111( 47, 150
asht | TRISD PORTD Data Direction Register 1111 1111| 48, 151
agh'® | TRISE IBF OBF IBOV | PSFMODE — | PORTE Data Direction bits 0000 -111| 50, 151
AR | PCLATH — — — | Wirite Buffer for the upper 5 bits of the Pragram Counter ---0 nooo| 30, 150
gBRY  INTCON GIE FEIE | TMROIE INTE REIE TMROIF INTF REIF |oooo ooox| 24, 150
&Ch FIE PSFER | ADE RCIE THIE SSPIE | CCPIE | TMR2ZE | TMRIIE |oooo oooo| 25, 151
&0h FIE2 = CMIE = EEIE BCLIE = = CCP2IE |-0-0 o--0| 27, 151
8Eh PCON = = = = = = POR BOR |[---- -- ag| 29, 151
8Fh = Unimplermented = —
a0h = Unimplermented = —
gih  [sspconz | GCEN |acksTaT| AckoDT | Acken | mRcen | PEN | RsEn | sEN  [oooo oooof 83,151
92h FR2 Timer2 Period Register 1111 1111| B2, 151
93h SSPADD Synchronous Serial Port (FC mode ) Address Register o000 oooo| 78, 151
94k SSPSTAT SMP | CKE | DVA | P | 5 | R | Ua | BF |oooo oooo| 79, 151
95h = Unimplemented = =
95h = Unimplemented _ _
9Th = Unimplemented = =
98h THSTA CsRC | Txo TXEN SYNC — BRGH TRMT | T80 |oooo -oic| 111, 151
98h SPBRG Baud Rate Generator Register oooo oooo|113, 151
SAh = Unimplermented = —
9Bh = Unimplermented = —
9Ch CMCON C20UT | C10UT | C2INv CNY cIs CM2 (o T1] CMO  |oooo 0111135, 151
90h CVRCON CVREN | CVROE | CWRR = CVR3 CVR2 CVR1 CVRD |ooo- nooo|141, 151
SEh ADRESL AMD Result Register Low Byle s 3o [ 133, 151
9Fh ADCON 1 ADFM | ADCS2 = = PCFG3 | POFG2 | PCFG1 | PCFGO |o0-- nooo [ 128, 151
Legend: = = unknown, u = unchanged, g = value depends on condition, - = unimplemented, read as *0°, r = resarved.
Shaded locations are unimplementad, read as "o
Note 1: The upper byte of the program counfer is not directly accessible. PCLATH is a holding register for the PC<12:8>, whasa
contents are transferred to the upper byte of the program counter.

2: Bits PSFIE and PSPIF are reserved on PIC16FBTIAMBTEA devices; always maintain these bits clear.

3: These registers can be addressed from any bank.

4: PORTD, PORTE, TRISD and TRISE are not implemented on PIC1GFETIAMSTEA devices, read as 0",

5:  Bit 4 of EEADRH implemented only on the PIC1BFB7TEAIBTTA devices.




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

. . . . . ) . . Value on: | Details

Address Mame Bit7 Bit & Bit5 Bit 4 Bit3 Bit 2 Bit 1 Bite | OR, BOR |on page:
Bank 2
1006 [INDF Addressing this locafion uses contents of FSR to address data memery {not a physical register) | oooo oooo| 31, 150
10tk [TMRO Timer Module Register soees socee | 55, 150
1020 |PoL Pragram Counter's (PC) Least Significant Byle oooo oooo| 30, 150
10363 |sTATUS me | ret [ mro | @ | P8 | 2z | o | o [ooon 1|22 1m0
104H¥  |FSR Indirect Data Memory Address Pointer smenen socsese [ 31, 150
105h = Unimplemented = =
106h  |PORTB PORTE Data Latch when written: PORTB pins when read e sooce | 45, 150
107h = Unimplemented = =
108h = Unimplemented = =
109h = Urimplemented = =
108003 | PoLATH = = — | write Buffer for the upper 5 bits of he Pragram Counter | ---0 oooo| 30, 150
1086®  [INTCON GIE PEIE | TMROIE | INTE REE | TMROIF | INTF REIF |oooo ooox| 24, 150
10ch  |EEDATA EEPROM Data Register Low Byte socor xocee| 39, 151
100h  |EEADR EEFROM Address Register Low Byte e oo [ 39,151
10ER  |EEDATH = —  |EEPROM Data Register High Byte ——sex sooo| 28,151
10Fh EEADRH = — — | L |EEFIRDI'|.-'I Address Register High Byte ---- x| 38,151
Bank 3

1806 [INDF Addressing this locafion uses contents of FSR to address data memery (not a physical register) | oooo oooo| 31, 150
181h  |OPTION_REG| REBPU | INTEDG | TOCS | TOSE | PSA | pS2 | P51 | PS0 |1111 1111| 23,150
1820 |PoL Pragram Counter (PC) Least Significant Byle oooo oooo| 30, 150
1830 [sTATUS IRF | RP1 | RFD | TO | FO | z | DG | C 0001 lssee| 22,150
184H¥  |FSR Indirect Data Memory Address Pointer smenen socsese [ 31, 150
185h = Unimplemented = =
186h  [TRISE PORTE Data Direction Register 1111 1111( 45, 150
187h = Unimplemented = =
188H = Urimplemented = =
189H = Urimplemented = =
1880153 |PoLATH = = — | write Buffer for the upper 5 bits of the Pragram Counter | ---0 oooo| 30, 150
1886®  [INTCON GIE PEIE | TMROIE | INTE REIE | TMROIF | INTF REIF |oooo ooox| 24, 150
18Ch  |EECON1 EEPGD = = = WRERR | WREN WHR RD  |[x--- xooo| 34,151
180h  |EECONZ EEFROM Contral Register 2 (not a physical register) e -
18Eh = Resarved, maintain clear oood oooD =
18Fh = Resarved, maintain clear Qood 000D =

Legend: = = unknawn, u = unchanged, g = value depands on condition, - = unimplemented, read as ‘0", r = resarved.
Shaded locations are unimplementad, read as "0
MNote 1: The upper byle of the program counter is not directly accessible. PCLATH is a holding register for the PC<12:8>, whosa
contents are transferred to the upper byle of the pregram counter.
2: Bits PSPIE and PSPIF are resarved on PIC16FBTIAMBTEA devices, always maintain these bits clear.
These registers can be addressad from any bank.
4: PORTD. PORTE. TRISD and TRISE are not imolemented on PIC16FETIAMBTES devices. read as '0'.

i

2.2.21 Status Register For example, CLRF sSTATUS, will dear the upper three

The Status register contains the arithmetic status of the bits and set the Z bit. Ti'lis leaves the Status register as
ALU, the Reset status and the bank select bits for data 000u ulvn {Whera u = unchanged).

memory. It is recormmmended, therefore, that only BCF, ESF,
SWAPF and MOVWFE 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 15.0 “Instruction Set Summary".

The Status register can be the destination for any
instruction, as with any other register. If the Status reg-
ister 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 Note: The C and DC bits operate as a borrow
writable, therefore, the result of an instruction with the and digit borrow bit, respectively, in sub-
Status register as destination may be different than raction. See the SUBLW and SUEBWF
intended. instructions for examples.

REGISTER2-1:  STATUS REGISTER (ADDRESS 03h, 83h, 103h, 183h)
RW-0 RW-0 RW-0 R R-1 RW-x  RM-x  RMW-x
IRP RP1 | RPO | TO 0 | z | bc | ¢
bit 7 bit 0




bit 7

bit 6-5

bit 4

bit 3

bit 2

bit 1

bit 0

IRP: Register Bank Select bit (used for indirect addressing)

1 = Bank 2, 3 (100h-1FFh})

0 = Bank 0, 1 (00h-FFh)

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)

o0 = Bank 0 (00h-TFh)

Each bank is 128 bytes.

TO: Time-out bit

1 = After power-up, CLEWDT instruction or SLEEP instruction
0 = AWDT time-out occurred

PD: Power-down bit

1 = After power-up or by the CLEWDT instruction
0 = By execution of the sLEEP instruction

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

DC: Digit carry!m bit (ADDWF, ADDLW, SUELW , SUBWF instructions)

(for borrow, the polarity is reversed)

1 = A carry-out from the 4th low order bit of the result occurred

0 = No earry-out from the 4th low order bit of the result

c: Carwﬂm bit (ADDWF, ADDLW, SUELW, SUBWF instructions)

1 = A carry=out from the Most Significant bit of the result occurred

0 = Mo carry-out from the Most Significant bit of the result occurred

Mote:  For borrow, the polarity is reversed. A subtraction is executed by adding the two's

complement of the second operand. For rotate (RRF, ELF) 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 ¥ = Bit is unknown




2222 OPTION_REG Register

The OPTION_REG Register is a readable and writable

Mote: To achieve a 1:1 prescaler assignment for
the TMRO register, assign the prescaler to

register, which contains various control bits to configure the Watchdog Timer.
the TMRO prescalerWDT postscaler (single assign-
able register known also as the prescaler), the external
INT interrupt, TMRO and the weak pull-ups on PORTB.

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

RW-1  RW-1  RW-1  RW- RW-1  RW-1 RW-1  RMW-
RBPU | INTEDG | Tocs | Tose | pPsa | ps2 | Pst PS0
bit 7 bit 0
bit 7 RBPU: PORTE Pull-up Enable bit

1 = PORTE pull-ups are disabled
0 = PORTE pull-ups are enabled by individual port latch values

bit & INTEDG: Interrupt Edge Select bit

1 = Interrupt on rising edge of RBWINT pin

0 = Interrupt on falling edge of RBO/INT pin
bit 5 TOCS: TMRO Clock Source Select bit

1 = Transition on RA4TOCKI pin

0 = Internal instruction cycle clock (CLKO)
bit 4 TOSE: TMRO Source Edge Select bit

1 = Increment on high-to-low transition on RAATOCKI pin
0 = Increment on low=to-high transition on RAATOCKI pin

bit 3 PSA: Prescaler Assignment bit

1 = Prescaler is assigned to the WDT
0 = Prescaler is assigned to the Timer) module

bit 2-0 PS2:PS0: Prescaler Rate Select bits
Bit Value TMRO Rate WDT Rate

ooo 1:2 1:1

oo1 1:4 1:2

010 18 1:4

011 1:16 1:8

100 1:-32 1:16

101 1:64 1:32

110 1:128 1:64

111 1: 256 1:128
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

Note: When using Low-Voltage ICSP Programming (LVP) and the pull-ups on PORTE are
enabled, bit 3 in the TRISE register must be cleared to disable the pull-up on RB3
and ensure the proper operation of the device




2223 INTCON Register Note: Interrupt flag bits are set when an interrupt

The INTCON register is a readable and writable regis- condition occurs regardiess of the state of its
ter, which contains various enable and flag bits for the corresponding enable bit or the global
TMRO register overflow, RB port change and external enable bit, GIE (INTCON<T7=). User software

RBO/IMT pin interrupts.

REGISTER 2-3:

bit 7

bit &

bit 5

bit 4

bit 3

bit 2

bit 1

bit 0

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

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

RAN-0 RAN-0 RMAW-0 RAW-0 RAW-0 RMW-0 RAW-0 RiW-x

GIE PEEE | TMROIE | INTE | RBIE | TMROIF | INTF RBIF

bit 7 bit 0

GIE: Global Interrupt Enable bit

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: REBO/IMT External Interrupt Enable bit

1 = Enables the RBO/INT external interrupt

0 = Disables the RBO/INT external interrupt
RBIE: RE 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)
a = TMRO register did not overflow

INTF: REBO/INT External Interrupt Flag bit

1 = The RBOVINT external interrupt oceurred (must be cleared in software)
0 = The RBOJANT external interrupt did not occur
REIF: RB Port Change Interrupt Flag bit

1 = At least one of the RBT:RB4 pins changed state; a mismatch condition will continue to set
the bit. Reading PORTE will end the mismatch condition and allow the bit to be clearsed
(miust be cleared in software).

0 = Mone of the RBT:RB4 pins have changed state

Legend:
R = Readable bit
- n = Value at POR

W = Writable bit U = Unimplemented bit, read as "0
“1'=Bit is set ‘0" = Bit is cleared % = Bitis unknown




2224  PIET Register Note: Bit PEIE (INTCON<6>) must be set to
The PIE1 register contains the individuzl enable bits for enable any peripheral interrupt.

the peripheral interrupts.

REGISTER 2-4:

bit 7

bit &

bit &

bit 4

bit 3

bit 2

bit 1

bit 0

PIE1 REGISTER (ADDRESS 8Ch)

RW-0 RW-0 RW-0  RW-0 RIW-0 RW-0  RW-0  RW-0
| PSPIE™ | ADIE | RCIE | TXIE | SSPIE | CCP1IE | TMRZIE | TMRIIE
bit 7 bit 0

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

1 = Enables the PSP readfwrite interrupt
0 = Disables the PSP readfwrite interrupt

MNote 1: PSPIE is reserved on PIC16F8T3ABTEA devices, always maintain this bit clear.

ADIE: A/D Converter Interrupt Enable bit

1 = Enables the A/D converter interrupt

0 = Disables the AD 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 S5P interrupt

0 = Disables the S5P 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

TMRAIE: 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 ¥ = Bit is unknown




2225 PIR1 Register Note:  Interrupt flag bits are set when an interrupt
The PIR1 register contains the individual flag bits for condition occurs regardless of the state of its
the peripheral interrupts. corresponding enable bit or the global
enable bit, GIE (INTCON<7=). User software
should ensure the appropriate interrupt bits
are clear prior to enabling an interrupt.

REGISTER 2-5: PIR1 REGISTER (ADDRESS 0Ch)

RW-0  RAW-0 R-0 R-0 RW-0 RW-0  RW-0  RW-0
psPiF | ADIF | RCIF | TXIF | SSPIF | CCP1IF | TMR2IF | TMRI1IF |
bit 7 bit 0
bit 7 PSPIF: Parallel Slave Port Read/Write Interrupt Flag bit!"

1 = A read or a write operation has taken place (must be cleared in software)
0 = Mo read or write has occurred

Note 1: PSPIF is reserved on PIC16FE8T3AMBTEA devices, always maintain this bit clear.

bit & ADIF: A/D Converter Interrupt Flag bit

1 = An A/D conversion completed
0 = The A/D conversion is not complete

bit 5 RCIF: USART Receive Interrupt Flag bit

1 = The USART receive buffer is full
0 = The USART receive buffer is empty

bit 4 TXIF: USART Transmit Interrupt Flag bit
1 = The USART transmit buffer is empty
0 = The USART transmit buffer is full
bit 3 SS8PIF: Synchronous Serial Port (SSP) Interrupt Flag bit
1 = The SSP interrupt condition has oceurred and must be cleared in software before returning
from the Interrupt Service Routing. The conditions that will set this bit are:
« 5Pl - A transmission/reception has taken placs.
- 12C Slave - A transmission/reception has taken place.
« 12C 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 Idle (multi-master system).
- A Stop condition occurred while the SSP module was ldle (multi-master system).
0 = Mo SSP interrupt condition has occurred

bit 2 CCP1IF: CCP1 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:
Unused in this mode.
bit 1 TMR2IF: TMR2 to PR2 Match Interrupt Flag bit
1 = TMR2 to PR2 malch occurred {must be cleared in software)
0 = No TMR2 to PR2 match occurred
bit O TMR1IF: TMR1 Overflow Interrupt Flag bit

1 = TMR1 register overflowed (must be cleared in software)
0 = TMR1 register did not overflow

Legend:
R = Readable bit W = Wiitable bit U = Unimplemented bit, read as ‘0"
= n = Value at POR ‘1" = Bit is set ‘0" = Bit is cleared ¥ = Bit is unknown




2226  PIEZ Register Note: Bit PEIE (INTCON<6>) must be set to
The PIE2 register contains the individual enable bits for enable any peripheral interrupt.
the CCPZ peripheral interrupt, the SSP bus collision
interrupt, EEPROM write operation interrupt and the
comparator interrupt.
REGISTER 2-6: PIE2 REGISTER (ADDRESS 8Dh)
U-0 RW-0 u-0 RAN-0 RAW-0 u-0 u-0 RAW-0
| — | eme | — [ Eee | BcuE — — | ccp2iE
bit 7 bit 0
bit ¥ Unimplemented: Read as ‘o'
bit & CMIE: Comparator Interrupt Enable bit
1 = Enables the comparator interrupt
0 = Disable the comparator interrupt
bit 5 Unimplemented: Read as ‘o'
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 ‘o'
bit 0 CCP2IE: CCP2 Interrupt Enable bit

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

Legend:
R = Readable bit W = Writable bit
- n = Value at POR “1'= Bit is set

U = Unimplemented bit, read as ‘0"
‘0" = Bit is cleared x = Bitis unknown

2228 PCON Register Note: BOR is unknown on Power-on Reset. It
The Power Control (PCON) register contains flag bits must be set by the user and checked an
to allow differentiation between a Power-on Reset subsequent Resets to see if BOR is clear,
(POR), a Brown-out Reset (BOR), a Watchdog Reset indicating a brown-out has occurred. The
(WDT) and an external MCLR Reset. BOR status bit is a “don't care” and is not
predictable if the brown-out circuit is dis-
abled (by clearing the BODEMN bit in the
configuration word).
REGISTER 2-8: PCON REGISTER (ADDRESS 8Eh)
u-0 u-0 U-0 U-0 U-0 uU-0 RAN-0 RAW-1
— | = | = — [ = — POR BOR
bit 7 bit 0

bit 7-2 Unimplemented: Read as o'
hit 1 POR: Power-on Reset Status bit
1 = Mo 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 = Mo Brown-out Reset occurred

0 = A Brown-out Reset occurred (must be sel in software after a Brown-out Reset occurs)

Legend:

R = Readable bit W = Writable bit
-n = Value at POR “1'= Bit is set

U = Unimplemented bit, read as '0°
‘0" = Bit is cleared % = Bit is unknown




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 upper bits (PC<12:8>) are
not readable, but are indirectly writable through the
PCLATH register. On any Reset, the upper bits of the
PC will be cleared. Figure 2-5 shows the two situations
for the loading of the PC. The upper example in the
figure shows how the PC is loaded on a write to PCL
(PCLATH=4:0= — PCH). The lower example in the
figure shows how the PC is loaded during a CALL or
30TO instruction (PCLATH<4:3= — PCH).

FIGURE 2-5: LOADING OF PC IN
DIFFERENT SITUATIONS
PCH PCL
12 87 0 Instruction with
PC | i | BCLas
T PcLATHe0s | 8 Jesination
5 |_| ' (I——
LITTTTITT]
PCLATH
PCH PCL
122 110 87 0
Pc| | ! ‘ | aoro, cars
T PCLATH<4:3> T
ENEEEREE Spemtee
PCLATH

231 COMPUTED GOTO

A computed c0TO is accomplished by adding an offset
to the program counter (ARDDWE  PCL). When doing a
table read using a computed cGoTo method, care
should be exercised if the table location crosses a PCL
memory boundary (each 258-byte block). Refer to the
application note, ANSSS, “Implementing a Table Read”
(DS00556).

2.3.2 STACK

The PIC18FETXA family has an 8-level deep x 13-bit
wide hardware stack. 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 POP'ed in the event of a
RETURM, RETLW of a RETFIE inslruction 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 averwrites the value that was stored from the first
push. The tenth push overwrites the second push (and
S0 an).

Mote 1: There are no status bits to indicate stack
overflow or stack underflow conditions.

2: There are no instructionsimnemonics
called PUSH or POP. These are actions
that occur from the execution of the caLr,
RETURMN, RETLW and RETFIE instructions

or the vectoring to an interrupt address.

2.4 Program Memory Paging

All PIC16FBT XA devices are capable of addressing a
continuous 8K word block of program memory. The
CRLL and G0TO instructions provide only 11 bits of
address to allow branching within any 2K program
mermory page. When doing a CALL or GOTO instruction,
the upper 2 bits of the address are provided by
PCLATH=4:3>. When doing & CALL or G0TC instruc-
tion, the user must ensure that the page select bits are
programmed so that the desired program memory
page is addressed. If a return from a CALL instruction
(or interrupt) is executed, the entire 13-bit PC is popped
off the stack. Therefore, manipulation of the
PCLATH=4:3> bits is not required for the RETURN
instructions (which POPs the address from the stack).

Note: The contents of the PCLATH register are
unchanged after a RETURN of RETFIE
instruction is executed. The user must
rewrite the contents of the PCLATH regis-
ter for any subsequent subroutine calls or

30TO instructions.

Example 2-1 shows the calling of a subroutine in
page 1 of the program memory. This example assumes
that PCLATH is saved and restored by the Interrupt
Service Routine (if interrupts are used).

EXAMPLE 2-1: CALL OF A SUBROUTINE

IN PAGE 1 FROM PAGE 0

ORE 0x500
BCF PCLATH 4
BESF PCLATH,3 ;Select page 1
; (BDOh-FFFh)
CALL SUB1_Pl1 ;Call subroutine in
: jpage 1 (800h-FFFh)

ORE 0xS00 ;page 1 (B00h-FFFh)
SUB1_F1
jcalled subroutine

jpage 1 (E00h-FFFh)

RETURHN jreturn to
;Call subroutine
7jin page 0
; (00D0h-7FFh)




25 Indirect Addressing, INDF and A simple program to clear RAM locations 20h-2Fh

FSR Registers using indirect addressing is shown in Example 2-2.
The INDF register is not a physical register. Addressing EXAMPLE 2-2: INDIRECT ADDRESSING
the INDF register will cause indirect addressing. PO ‘initialize pointer
Indirect addressing is possible by using the INDF reg- MOVWF FSR ;to RAM
ister. Any instruction using the INDF register actually HEXT CLEF  INDF jolear INDF register
accesses the register pointed to by the File Select Reg- TNCE  FER,F yine podnter
ister, FSR. Reading the INDF register itself, indirectly BIFSS FSR,4  yall done?
(FSR = 0) will read 00h. Writing to the INDF register R GOTC WEXT  jmo clear mext
indirectly resulls in a no operation (although status bits ) ) .
may be affected). An effective 9-bit address is obtained jyes continus

by concatenating the 8-bit FSR register and the IRP bit
(Status<7=) as shown in Figure 2-8.

FIGURE 2-6: DIRECT/INDIRECT ADDRESSING
Direct Addressing Indirect Addressing
RP1:RPO 6 From Opoode 1] IRP 7 FSR Register 0
L. A L " / L v A W !
Bank Salect Location Salact| Bank Select Location Select
A = 00 01 10 1 -
l 0ol B0kh 100h 180k
R -
Data
Memorny'"
TFh FFh 17Fh 1FFh
Bank 0 Bank 1 Bank 2 Bank 3
Mote 1: For register file map detail, see Figure 2-3.




