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PIC16F87XA

Devices Included in this Data Sheet:

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 F lash P rogram Memory, 

Up to 368 x 8 bytes of Data Memory (RAM), 
Up to 256 x 8 bytes of EEP ROM Data Memory

• P inout compatible to other 28-pin or 40/44-pin 
P IC16CXXX and P IC16FXXX microcontrollers

Peripheral Features:

• Timer0: 8-bit timer/counter with 8-bit prescaler
• Timer1: 16-bit timer/counter with prescaler,

can be incremented during S leep via external 
crystal/clock

• Timer2: 8-bit timer/counter with 8-bit period
register, prescaler and postscaler 

• Two Capture, Compare, P WM modules
- Capture is 16-bit, max. resolution is 12.5 ns
- Compare is 16-bit, max. resolution is 200 ns
- P WM max. resolution is 10-bit

• Synchronous Serial P ort (SSP ) with SP I™ 
(Master mode) and I2C™  (Master/S lave)

• Universal Synchronous Asynchronous Receiver 
Transmitter (USART/SC I) with 9-bit address
detection

• P arallel S lave P ort (P SP ) –  8 bits wide with
external RD, WR and C S controls (40/44-pin only)

• Brown-out detection circuitry for
Brown-out Reset (BOR)

Analog Features:

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

• Brown-out Reset (BOR)
• Analog Comparator module with:

- Two analog comparators
- P rogrammable on-chip voltage reference 

(VREF) module
- P rogrammable input multiplexing from device 

inputs and internal voltage reference
- Comparator outputs are externally accessible

Special Microcontroller Features:

• 100,000 erase/write cycle Enhanced F lash 
program memory typical

• 1,000,000 erase/write cycle Data EEP ROM
memory typical

• Data EEP ROM Retention > 40 years
• Self-reprogrammable under software control
• In-C ircuit Serial P rogramming™  (IC SP ™ ) 

via two pins
• S ingle-supply 5V In-C ircuit Serial P rogramming
• Watchdog Timer (WDT) with its own on-chip RC

oscillator for reliable operation
• P rogrammable code protection
• P ower saving S leep mode
• Selectable oscillator options
• In-C ircuit Debug (ICD) via two pins

CMOS Technology:

• Low-power, high-speed F lash/EEP ROM
technology

• Fully static design
• Wide operating voltage range (2.0V to 5.5V) 
• Commercial and Industrial temperature ranges
• Low-power consumption

• P IC16F873A
• P IC16F874A

• P IC 16F876A
• P IC 16F877A

Device

Program Memory Data
SRAM
(Bytes)

EEPROM
(Bytes)

I/O
10-bit

A/D (ch)
CCP

(PWM)

MSSP

USART
Timers
8/16-bit

Comparators
Bytes

# Single Word
Instructions

SPI
Master

I2C

P IC16F873A 7.2K 4096 192 128 22 5 2 Yes Yes Yes 2/1 2

P IC16F874A 7.2K 4096 192 128 33 8 2 Yes Yes Yes 2/1 2

P IC16F876A 14.3K 8192 368 256 22 5 2 Yes Yes Yes 2/1 2

P IC16F877A 14.3K 8192 368 256 33 8 2 Yes Yes Yes 2/1 2

28/40/44-Pin Enhanced Flash Microcontrollers



PIC16F87XA

DS39582B-page 2  2003 Microchip Technology Inc.

Pin Diagrams
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Pin Diagrams (Continued)
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enhanced as new volumes and updates are introduced. 

If you have any questions or comments regarding this publication, please contact the Marketing Communications Department via
E -mail at docerrors@mail.microchip.com or fax the Reader Response Form in the back of this data sheet to (480) 792-4150.
We welcome your feedback.

Most Current Data Sheet
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http://www.microchip.com

You can determine the version of a data sheet by examining its literature number found on the bottom outside corner of any page.
The last character of the literature number is the version number, (e.g., DS30000A is version A of document DS30000).

Errata
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of silicon and revision of document to which it applies.

To determine if an errata sheet exists for a particular device, please check with one of the following:

• Microchip’s Worldwide Web site; http://www.microchip.com
• Your local Microchip sales office (see last page)
• The Microchip Corporate Literature Center; U.S . FAX: (480) 792-7277

When contacting a sales office or the literature center, please specify which device, revision of silicon and data sheet (include liter-
ature number) you are using.

Customer Notification System

Register on our Web site at www.microchip.com/cn to receive the most current information on all of our products.
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1.0 DEVICE OVERVIEW

This document contains device specific information
about the following devices:

• P IC16F873A
• P IC16F874A
• P IC16F876A
• P IC16F877A

P IC16F873A/876A devices are available only in 28-pin
packages, while P IC16F874A/877A devices are avail-
able in 40-pin and 44-pin packages. All devices in the
P IC16F87XA family share common architecture with
the following differences:

• The P IC16F873A and P IC16F874A have one-half 
of the total on-chip memory of the P IC16F876A 
and P IC16F877A

• The 28-pin devices have three I/O 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 A/D input channels, 
while the 40/44-pin devices have eight

• The P arallel S lave P ort is implemented only on 
the 40/44-pin devices

The available features are summarized in Table 1-1.
Block diagrams of the P IC16F873A/876A and
P IC16F874A/877A devices are provided in F igure 1-1
and F igure 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 P ICmicro®

Mid-Range Reference Manual (DS33023), which may
be obtained from your local Microchip Sales Represen-
tative or downloaded from the Microchip web site. The
Reference Manual should be considered a complemen-
tary document to this data sheet and is highly recom-
mended reading for a better understanding of the device
architecture and operation of the peripheral modules.

TABLE 1-1: PIC16F87XA DEVICE FEATURES

Key Features PIC16F873A PIC16F874A PIC16F876A PIC16F877A

Operating F requency DC –  20 MHz DC –  20 MHz DC –  20 MHz DC –  20 MHz

Resets (and Delays) P OR, BOR 
(P WRT, OST)

P OR, BOR 
(P WRT, OST)

P OR, BOR 
(P WRT, OST)

P OR, BOR 
(P WRT, OST)

F lash P rogram Memory 
(14-bit words)

4K 4K 8K 8K

Data Memory (bytes) 192 192 368 368

EEP ROM Data Memory (bytes) 128 128 256 256

Interrupts 14 15 14 15

I/O P orts P orts A, B, C P orts A, B, C , D, E P orts A, B, C P orts A, B, C , D, E

Timers 3 3 3 3

Capture/Compare/P WM modules 2 2 2 2

Serial Communications MSSP, USART MSSP, USART MSSP, USART MSSP, USART

P arallel Communications — P SP — P SP

10-bit Analog-to-Digital Module 5 input channels 8 input channels 5 input channels 8 input channels

Analog Comparators 2 2 2 2

Instruction Set 35 Instructions 35 Instructions 35 Instructions 35 Instructions

P ackages 28-pin P DIP
28-pin SOIC
28-pin SSOP
28-pin QFN

40-pin P DIP
44-pin P LCC
44-pin TQFP
44-pin QFN

28-pin P DIP
28-pin SOIC
28-pin SSOP
28-pin QFN

40-pin P DIP
44-pin P LCC
44-pin TQFP
44-pin QFN
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FIGURE 1-1: PIC16F873A/876A BLOCK DIAGRAM
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FIGURE 1-2: PIC16F874A/877A BLOCK DIAGRAM
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RE0/RD/AN5

RE1/WR/AN6

RE2/CS /AN7

8

8

Brown-out
Reset

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

RA3/AN3/VR EF+
RA2/AN2/VREF-/CVREF

RA1/AN1
RA0/AN0

P arallel

8

3

RB0/INT
RB1
RB2
RB3/P GM
RB4
RB5
RB6/P GC
RB7/P GD

In-C ircuit
Debugger

Low-Voltage
P rogramming

RD0/P SP 0
RD1/P SP 1
RD2/P SP 2
RD3/P SP 3
RD4/P SP 4
RD5/P SP 5
RD6/P SP 6
RD7/P SP 7

USARTCCP 1,2
Synchronous

10-bit A/DTimer0 Timer1 Timer2

Serial P ort
Data EEP ROM C omparator

Voltage
Reference

Device Program Flash Data Memory Data EEPROM

P IC16F874A 4K words 192 Bytes 128 Bytes

P IC16F877A 8K words 368 Bytes 256 Bytes

F lash
P rogram
Memory

S lave P ort
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TABLE 1-2: PIC16F873A/876A PINOUT DESCRIPTION

Pin Name
PDIP, SOIC, 
SSOP Pin#

QFN
Pin#

I/O/P
Type

Buffer
Type

Description

OSC1/CLKI
OSC1

CLKI

9 6

I

I

ST/C MOS (3) Oscillator crystal or external clock input.
Oscillator crystal input or external clock source input. ST 
buffer when configured in RC  mode; otherwise CMOS.
External clock source input. Always associated with pin 
function OS C1 (see OSC1/CLKI, OSC2/CLKO pins).

OSC2/CLKO
OSC2

CLKO

10 7
O

O

— Oscillator crystal or clock output.
Oscillator crystal output. Connects to crystal or resonator 
in C rystal Oscillator mode.
In RC  mode, OSC 2 pin outputs CLKO, which has 1/4 the 
frequency of OSC1 and denotes the instruction cycle rate.

MCLR /VP P

MCLR

VP P

1 26
I

P

ST Master C lear (input) or programming voltage (output).
Master C lear (Reset) input. This pin is an active low Reset 
to the device.
P rogramming voltage input.

P ORTA is a bidirectional I/O  port.

RA0/AN0
RA0
AN0

2 27
I/O

I

TTL
Digital I/O.
Analog input 0.

RA1/AN1
RA1
AN1

3 28
I/O

I

TTL
Digital I/O.
Analog input 1.

RA2/AN2/VR EF-/
CVRE F

RA2
AN2
VRE F-
CVRE F

4 1
I/O

I
I
O

TTL
Digital I/O.
Analog input 2.
A/D reference voltage (Low) input.
Comparator VR EF  output.

RA3/AN3/VR EF+
RA3
AN3
VRE F+

5 2
I/O

I
I

TTL
Digital I/O.
Analog input 3.
A/D reference voltage (High) input.

RA4/T0CKI/C1OUT
RA4
T0CKI
C1OUT

6 3
I/O

I
O

ST
Digital I/O  –  Open-drain when configured as output.
Timer0 external clock input.
Comparator 1 output.

RA5/AN4/SS /C 2OUT
RA5
AN4
SS
C2OUT

7 4
I/O

I
I
O

TTL
Digital I/O.
Analog input 4.
SP I slave select input.
Comparator 2 output.

Legend: I = input O = output I/O = input/output P  = power
—  = Not used TTL = TTL input S T = S chmitt Trigger input

Note 1: This buffer is a S chmitt Trigger input when configured as the external interrupt.
2: This buffer is a S chmitt Trigger input when used in Serial P rogramming mode.
3: This buffer is a S chmitt Trigger input when configured in RC  Oscillator mode and a CMOS  input otherwise.
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P ORTB is a bidirectional I/O  port. P ORTB can be software 
programmed for internal weak pull-ups on all inputs. 

RB0/INT
RB0
INT

21 18
I/O

I

TTL/S T(1)

Digital I/O.
External interrupt.

RB1 22 19 I/O TTL Digital I/O.

RB2 23 20 I/O TTL Digital I/O.

RB3/P GM
RB3
P GM

24 21
I/O

I

TTL
Digital I/O.
Low-voltage (single-supply) ICSP  programming enable pin.

RB4 25 22 I/O TTL Digital I/O.

RB5 26 23 I/O TTL Digital I/O.

RB6/P GC
RB6
P GC

27 24
I/O

I

TTL/S T(2)

Digital I/O.
In-circuit debugger and ICS P  programming clock.

RB7/P GD
RB7
P GD

28 25
I/O
I/O

TTL/S T(2)

Digital I/O.
In-circuit debugger and ICS P  programming data.

P ORTC  is a bidirectional I/O  port.

R C0/T1OSO/T1CKI
RC0
T1OS O
T1CKI

11 8
I/O
O
I

ST
Digital I/O.
Timer1 oscillator output. 
Timer1 external clock input.

RC1/T1OS I/CCP 2
RC1
T1OS I
CCP 2

12 9
I/O

I
I/O

ST
Digital I/O.
Timer1 oscillator input.
Capture2 input, Compare2 output, P WM2 output.

RC2/CCP 1
RC2
CCP 1

13 10
I/O
I/O

ST
Digital I/O.
Capture1 input, Compare1 output, P WM1 output.

RC3/SCK/S CL
RC3
SCK
SCL

14 11
I/O
I/O
I/O

ST
Digital I/O.
Synchronous serial clock input/output for S P I mode.
Synchronous serial clock input/output for I2C  mode.

RC4/SDI/S DA
RC4
SDI
SDA

15 12
I/O

I
I/O

ST
Digital I/O.
SP I data in.
I2C  data I/O.

RC5/SDO
RC5
SDO

16 13
I/O
O

ST
Digital I/O.
SP I data out.

RC6/TX/CK
RC6
TX
CK

17 14
I/O
O

I/O

ST
Digital I/O.
USART asynchronous transmit.
USART1 synchronous clock.

RC7/RX/DT
RC7
RX
DT

18 15
I/O

I
I/O

ST
Digital I/O.
USART asynchronous receive.
USART synchronous data. 

VS S 8, 19 5, 6 P — Ground reference for logic and I/O  pins.

VDD 20 17 P — P ositive supply for logic and I/O  pins.

TABLE 1-2: PIC16F873A/876A PINOUT DESCRIPTION (CONTINUED)

Pin Name
PDIP, SOIC, 
SSOP Pin#

QFN
Pin#

I/O/P
Type

Buffer
Type

Description

Legend: I = input O = output I/O = input/output P  = power
—  = Not used TTL = TTL input S T = S chmitt Trigger input

Note 1: This buffer is a S chmitt Trigger input when configured as the external interrupt.
2: This buffer is a S chmitt Trigger input when used in Serial P rogramming mode.
3: This buffer is a S chmitt Trigger input when configured in RC  Oscillator mode and a CMOS  input otherwise.
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TABLE 1-3: PIC16F874A/877A PINOUT DESCRIPTION

Pin Name
PDIP
Pin#

PLCC
Pin#

TQFP
Pin#

QFN
Pin#

I/O/P
Type

Buffer
Type

Description

OSC1/C LKI
OSC1

C LKI

13 14 30 32
I

I

ST/CMOS (4) Oscillator crystal or external clock input.
Oscillator crystal input or external clock source 
input. ST buffer when configured in RC  mode; 
otherwise CMOS.
E xternal clock source input. Always associated 
with pin function OSC1 (see OSC1/CLKI, 
OS C2/C LKO pins).

OSC2/C LKO
OSC2

C LKO

14 15 31 33
O

O

— Oscillator crystal or clock output.
Oscillator crystal output. 
Connects to crystal or resonator in C rystal 
Oscillator mode.
In R C  mode, OSC2 pin outputs CLKO, which 
has 1/4 the frequency of OSC1 and denotes the 
instruction cycle rate.

MCLR/VP P

MCLR

VP P

1 2 18 18
I

P

S T Master C lear (input) or programming voltage (output).
Master C lear (Reset) input. This pin is an active 
low Reset to the device.
P rogramming voltage input.

P ORTA is a bidirectional I/O port.

R A0/AN0
R A0
AN0

2 3 19 19
I/O
I

TTL
Digital I/O.
Analog input 0.

R A1/AN1
R A1
AN1

3 4 20 20
I/O
I

TTL
Digital I/O.
Analog input 1.

R A2/AN2/VRE F-/CVR EF

R A2
AN2
VRE F-
C VRE F

4 5 21 21
I/O
I
I
O

TTL
Digital I/O.
Analog input 2.
A/D reference voltage (Low) input.
Comparator VRE F output.

R A3/AN3/VRE F+
R A3
AN3
VRE F+

5 6 22 22
I/O
I
I

TTL
Digital I/O.
Analog input 3.
A/D reference voltage (High) input. 

R A4/T0CKI/C1OUT
R A4

T0CKI
C 1OUT

6 7 23 23
I/O

I
O

S T
Digital I/O  –  Open-drain when configured as 
output.
Timer0 external clock input.
Comparator 1 output.

RA5/AN4/SS/C2OUT
R A5
AN4
S S
C 2OUT

7 8 24 24
I/O
I
I
O

TTL
Digital I/O.
Analog input 4.
S P I slave select input.
Comparator 2 output.

Legend: I = input O = output I/O = input/output P  = power
—  = Not used TTL = TTL input ST = Schmitt Trigger input

Note 1: This buffer is a Schmitt Trigger input when configured as the external interrupt.
2: This buffer is a Schmitt Trigger input when used in Serial P rogramming mode.
3: This buffer is a Schmitt Trigger input when configured in RC  Oscillator mode and a CMOS  input otherwise.
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P ORTB is a bidirectional I/O  port. P ORTB can be 
software programmed for internal weak pull-up on all 
inputs. 

R B0/INT
R B0
INT

33 36 8 9
I/O
I

TTL/S T(1)

Digital I/O.
E xternal interrupt.

R B1 34 37 9 10 I/O TTL Digital I/O.

R B2 35 38 10 11 I/O TTL Digital I/O.

R B3/P GM
R B3
P GM

36 39 11 12
I/O
I

TTL
Digital I/O.
Low-voltage ICSP  programming enable pin.

R B4 37 41 14 14 I/O TTL Digital I/O.

R B5 38 42 15 15 I/O TTL Digital I/O.

R B6/P GC
R B6
P GC

39 43 16 16
I/O
I

TTL/S T(2)

Digital I/O.
In-circuit debugger and ICSP  programming clock.

R B7/P GD
R B7
P GD

40 44 17 17
I/O
I/O

TTL/S T(2)

Digital I/O.
In-circuit debugger and ICSP  programming data.

TABLE 1-3: PIC16F874A/877A PINOUT DESCRIPTION (CONTINUED)

Pin Name
PDIP
Pin#

PLCC
Pin#

TQFP
Pin#

QFN
Pin#

I/O/P
Type

Buffer
Type

Description

Legend: I = input O = output I/O = input/output P  = power
—  = Not used TTL = TTL input ST = Schmitt Trigger input

Note 1: This buffer is a Schmitt Trigger input when configured as the external interrupt.
2: This buffer is a Schmitt Trigger input when used in Serial P rogramming mode.
3: This buffer is a Schmitt Trigger input when configured in RC  Oscillator mode and a CMOS  input otherwise.
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P ORTC  is a bidirectional I/O  port.

R C0/T1OSO/T1C KI
R C0
T1OSO
T1CKI

15 16 32 34
I/O
O
I

S T
Digital I/O.
Timer1 oscillator output. 
Timer1 external clock input.

R C1/T1OS I/CC P 2
R C1
T1OSI
C CP 2

16 18 35 35
I/O
I

I/O

S T
Digital I/O.
Timer1 oscillator input.
Capture2 input, Compare2 output, P WM2 output.

R C2/CCP 1
R C2
C CP 1

17 19 36 36
I/O
I/O

S T
Digital I/O.
Capture1 input, Compare1 output, P WM1 output.

R C3/S CK/SCL
R C3
S CK

S CL

18 20 37 37
I/O
I/O

I/O

S T
Digital I/O.
S ynchronous serial clock input/output for SP I 
mode.
S ynchronous serial clock input/output for I2C  
mode.

R C4/S DI/SDA
R C4
S DI
S DA

23 25 42 42
I/O
I

I/O

S T
Digital I/O.
S P I data in.
I2C  data I/O .

R C5/S DO
R C5
S DO

24 26 43 43
I/O
O

S T
Digital I/O.
S P I data out.

R C6/TX/CK
R C6
TX
C K

25 27 44 44
I/O
O

I/O

S T
Digital I/O.
US ART asynchronous transmit.
US ART1 synchronous clock.

R C7/RX/DT
R C7
R X
DT

26 29 1 1
I/O
I

I/O

S T
Digital I/O.
US ART asynchronous receive.
US ART synchronous data. 

TABLE 1-3: PIC16F874A/877A PINOUT DESCRIPTION (CONTINUED)

Pin Name
PDIP
Pin#

PLCC
Pin#

TQFP
Pin#

QFN
Pin#

I/O/P
Type

Buffer
Type

Description

Legend: I = input O = output I/O = input/output P  = power
—  = Not used TTL = TTL input ST = Schmitt Trigger input

Note 1: This buffer is a Schmitt Trigger input when configured as the external interrupt.
2: This buffer is a Schmitt Trigger input when used in Serial P rogramming mode.
3: This buffer is a Schmitt Trigger input when configured in RC  Oscillator mode and a CMOS  input otherwise.


