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MICROCHIP

PIC16F882/883/884/886/887

28/40/44-Pin Flash-Based, 8-Bit CMOS Microcontrollers

High-Performance RISC CPU

* Only 35 Instructions to Learn:
- All single-cycle instructions except branches
» Operating Speed:
- DC - 20 MHz oscillator/clock input
- DC - 200 ns instruction cycle
* Interrupt Capability
» 8-Level Deep Hardware Stack
» Direct, Indirect and Relative Addressing modes

Special Microcontroller Features

» Precision Internal Oscillator:
- Factory calibrated to £1%
- Software selectable frequency range of
8 MHz to 31 kHz
- Software tunable
- Two-Speed Start-up mode
- Crystal fail detect for critical applications
- Clock mode switching during operation for
power savings
» Power-Saving Sleep mode
» Wide Operating Voltage Range (2.0V-5.5V)
* Industrial and Extended Temperature Range
» Power-on Reset (POR)
» Power-up Timer (PWRT) and Oscillator Start-up
Timer (OST)
» Brown-out Reset (BOR) with Software Control
Option
» Enhanced Low-Current Watchdog Timer (WDT)
with On-Chip Oscillator (software selectable
nominal 268 seconds with full prescaler) with
software enable
» Multiplexed Master Clear with Pull-up/Input Pin
* Programmable Code Protection
» High Endurance Flash/EEPROM Cell:
- 100,000 write Flash endurance
- 1,000,000 write EEPROM endurance
- Flash/Data EEPROM retention: > 40 years
* Program Memory Read/Write during run time
* In-Circuit Debugger (on board)

Low-Power Features

» Standby Current:
- 50 nA @ 2.0V, typical
» Operating Current:
- 11 uA @ 32 kHz, 2.0V, typical
- 220 pA @ 4 MHz, 2.0V, typical
» Watchdog Timer Current:
- 1pA @ 2.0V, typical

Peripheral Features

24/35 1/0 Pins with Individual Direction Control:

- High current source/sink for direct LED drive

- Interrupt-on-Change pin

- Individually programmable weak pull-ups

- Ultra Low-Power Wake-up (ULPWU)

Analog Comparator Module with:

- Two analog comparators

- Programmable on-chip voltage reference
(CVREF) module (% of VDD)

- Fixed Voltage Reference (0.6V)

- Comparator inputs and outputs externally
accessible

- SR Latch mode

- External Timer1 Gate (count enable)

A/D Converter:

- 10-bit resolution and 11/14 channels

Timer0: 8-bit Timer/Counter with 8-bit

Programmable Prescaler

Enhanced Timer1:

- 16-bit timer/counter with prescaler

- External Gate Input mode

- Dedicated low-power 32 kHz oscillator

Timer2: 8-bit Timer/Counter with 8-bit Period

Register, Prescaler and Postscaler

Enhanced Capture, Compare, PWM+ Module:

- 16-bit Capture, max. resolution 12.5 ns

- Compare, max. resolution 200 ns

- 10-bit PWM with 1, 2 or 4 output channels,
programmable “dead time”, max. frequency
20 kHz
PWM output steering control

Capture Compare, PWM Module:

- 16-bit Capture, max. resolution 12.5 ns

- 16-bit Compare, max. resolution 200 ns

- 10-bit PWM, max. frequency 20 kHz

Enhanced USART Module:

- Supports RS-485, RS-232, and LIN 2.0

- Auto-Baud Detect

- Auto-Wake-Up on Start bit

In-Circuit Serial Programming™ (ICSP™) via Two

Pins

Master Synchronous Serial Port (MSSP) Module

supporting 3-wire SPI (all 4 modes) and 12C™

Master and Slave Modes with 12C Address Mask

© 2006-2015 Microchip Technology Inc.
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PIC16F882/883/884/886/887

PIC16F882/883/884/886/887 Family Types

3:’?1':";/1 Data Memory 10-bit A/D | ECCP/ Timers
Device Flash SRAM | EEPROM /0 (ch) cCP EUSART | MSSP | Comparators 8/16-bit
(words) (bytes) (bytes)
PIC16F882 2048 128 128 24 11 11 1 1 2 2/1
PIC16F883 4096 256 256 24 11 11 1 1 2 2/1
PIC16F884 4096 256 256 35 14 11 1 1 2 2/
PIC16F886 8192 368 256 24 11 11 1 1 2 2/
PIC16F887 8192 368 256 35 14 11 1 1 2 2/
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PIC16F882/883/884/886/887

Pin Diagrams — PIC16F882/883/886, 28-Pin PDIP, SOIC, SSOP

RE3/MCLR/VPP []
RAO/ANO/ULPWU/C12INO- ]
RA1/AN1/C12IN1- []
RA2/AN2/VREF-/CVREF/C2IN+ []
RA3/AN3/VREF+/C1IN+ []
RA4/TOCKI/C10UT [
RA5/AN4/SS/C20UT []

Vss []

RA7/0SC1/CLKIN []
RAB/0OSC2/CLKOUT [
RCO/T10SO/T1CKI ]
RC1/T10SI/CCP2 [
RC2/P1A/CCP1 [

RC3/SCK/SCL [

)
0N O~ wWND =

—
o ©

11
12
13
14

PIC16F882/883/886

28
27
26
25
24
23
22
21
20
19
18
17
16
15

] RB7/ICSPDAT

] RB6/ICSPCLK

] RB5/AN13/T1G

[ ] RB4/AN11/P1D

] RB3/AN9/PGM/C12IN2-
[ ] RB2/AN8/P1B

] RB1/AN10/P1C/C12IN3-
] RBO/AN12/INT

[] VoD

] Vss

] RC7/RX/DT

] RC6/TX/CK

] RC5/SDO

] RC4/SDI/SDA

© 2006-2015 Microchip Technology Inc.
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PIC16F882/883/884/886/887

TABLE 1 28-PIN PDIP, SOIC, SSOP ALLOCATION TABLE (PIC16F882/883/886)
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RAO | 2 [ANO/ULPWU| C12INO- — — — — — — —
RA1| 3 AN C12IN1- — — — — — — —
RA2 4 AN2 C2IN+ — — — — — — VREF-/CVREF
RA3 | 5 AN3 C1IN+ — — — — — — VREF+
RA4 | 6 — c1ouT TOCKI — — — — — —
RA5 | 7 AN4 C20UT — — — SS — — —
RA6 | 10 = = — — — — — — |OSsCc2/CLKOUT
RA7 | 9 — — — — — — — — OSC1/CLKIN
RBO | 21 AN12 — — — — — IOC/NT | Y —
RB1 | 22 AN10 C12IN3- — P1C — — 10C Y —
RB2 | 23 ANS — — P1B — — 10C Y —
RB3 | 24 AN9 C12IN2- — — — — 10C \4 PGM
RB4 | 25 AN11 = — P1D — = 10C Y —
RB5 | 26 AN13 — TG — — — I0C Y —
RB6 | 27 — — — — — — 10C Y ICSPCLK
RB7 | 28 — — — — — — 10C Y ICSPDAT
RCO | 11 — — T10SO/T1CKI — — — — — —
RC1 | 12 — — T108| CCP2 — — — — —
RC2 | 13 = = — CCPI/P1IA| — = = — —
RC3 | 14 — — — — —  |sckiscL| — — —
RC4 | 15 — — — — — |spbusbA| — — —
RC5 | 16 — — — — — SDO — — —
RC6 | 17 — — — — TX/CK — — — —
RC7 | 18 — — — — RX/DT — — — —
RE3 | 1 — — = — = = — v MCLR/VPP
— 20 — — — — — — — — VDD
— 8 — — — — — — — — Vss
— | 19 — — — — — — — — Vss

Note 1: Pull-up activated only with external MCLR configuration.
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PIC16F882/883/884/886/887

Pin Diagrams — PIC16F882/883/886, 28-Pin QFN
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RA3/AN3/VREF+/C1IN+ [ 2 20 ] RB2/AN8/P1B
RA4/TOCKI/C10UT I 3 191 RB1/AN10/P1C/C12IN3-
RA5/AN4/SS/C20UT 14 PIC16F882/883/886 18[1 RBO/AN12/INT
Vss[5 17 [0 VDD
RA7/0OSC1/CLKIN ] 6 161 Vss
RA6/0SC2/CLKOUT 7 b ST N 15[ RC7/RX/DT
I
SRE359%
CC 0o H 2
EQQXxX I 5k
OB I0F 0o
DOpgLIFITro
O - =< ™ O o
T ENO
E=Ox &
S o
O
T

© 2006-2015 Microchip Technology Inc. DS40001291H-page 5



PIC16F882/883/884/886/887

TABLE 2: 28-PIN QFN ALLOCATION TABLE (PIC16F882/883/886)
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RAO | 27 [ANO/ULPWU| C12INO- — — — — — — —
RA1 | 28 AN1 C12IN1- — — — — — — —
RA2 1 AN2 C2IN+ — — — — — — VREF-/CVREF
RA3 | 2 AN3 C1IN+ — — — — — — VREF+
RA4 | 3 — c1ouT TOCKI — — — — — —
RA5 | 4 AN4 c20uUT — — — SS — — —
RA6 | 7 = = = = — — — — |0SC2/CLKOUT
RA7 | 6 — — — — — — — — OSC1/CLKIN
RBO | 18 AN12 = = = = = IOC/NT | Y =
RB1 | 19 AN10 C12IN3- — P1C — — 10C Y —
RB2 | 20 ANS — — P1B — — 10C Y —
RB3 | 21 AN9 C12IN2- — — — — 10C \% PGM
RB4 | 22 AN11 = = P1D = = I0C Y =
RB5 | 23 AN13 — TG — — — I0C Y —
RB6 | 24 = = = = = = I0C Y ICSPCLK
RB7 | 25 — — — — — — 10C Y ICSPDAT
RCO | 8 — — T10SO/T1CKI — — — — — —
RC1| 9 — — T10SI CCP2 — — — — —
RC2 | 10 = = = CCP1/P1A| — = = = =
RC3 | 11 — — — — —  |sckiscL| — — —
RC4 | 12 = = = = — |spbysbA| — = =
RC5 | 13 — — — — — SDO — — —
RC6 | 14 — — — — TX/CK — — — —
RC7 | 15 — — — — RX/DT — — — —
RE3 | 26 — = = = — — — Yy MCLR/VPP
— 17 — — — — — — — — VDD
= 5 — — — — — — — — Vss
— | 16 — — — — — — — — Vss

Note 1: Pull-up activated only with external MCLR configuration.
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PIC16F882/883/884/886/887

Pin Diagrams — PIC16F884/887, 40-Pin PDIP

RE3/MCLR/VPp [] 1 / 40 ] RB7/ICSPDAT
RAO/ANO/ULPWU/C12INO- ] 2 39 [J RB6/ICSPCLK
RA1/AN1/C12IN1-[] 3 38 1 RB5/AN13/T1G
RA2/AN2/VREF-/CVREF/C2IN+ ] 4 37 [ RB4/AN11
RA3/AN3/VREF+/C1IN+ [ 5 36 [1 RB3/AN9/PGM/C12IN2-
RA4/TOCKI/C10UT [] 6 351 RB2/ANS
RA5/AN4/SS/C20UT [] 7 34 [ RB1/AN10/C12IN3-
REO/AN5 [ 8 ~ 33 [1 RBO/AN12/INT
RE1/AN6 ] 9 3 321 Vbb
RE2/AN7 []10 S 31[JVss
voD [ 11 i 30 [ RD7/P1D
Vss[] 12 5 291 RD6/P1C
RA7/0OSC1/CLKIN[] 13 T 28 [1 RD5/P1B
RA6/0SC2/CLKOUT [] 14 27 ] RD4
RCO/T10SO/T1CKI[] 15 26 [1 RC7/RX/DT
RC1/T10SI/CCP2 [ 16 25 [] RC6/TX/CK
RC2/P1A/CCP1[]17 241 RC5/SDO
RC3/SCK/SCL[] 18 23 [] RC4/SDI/SDA
RDO[] 19 22 [1RD3
RD1 ] 20 21[] RD2

© 2006-2015 Microchip Technology Inc.
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PIC16F882/883/884/886/887

TABLE 3 40-PIN PDIP ALLOCATION TABLE (PIC16F884/887)

o (4

35 o = 2
Tl & & 3 = o 2 = £ H @

g 3 -
RAO | 2 [ANO/ULPWU| C12INO- — — — — — — —
RA1| 3 AN1 C12IN1- — — — — — — —
RA2 4 AN2 C2IN+ — — — — — — VREF-/CVREF
RA3 | 5 AN3 C1IN+ — — — — — — VREF+
RA4 | 6 — c1ouT TOCKI — — — — — —
RA5 | 7 AN4 c20uUT — — — SS — — —
RA6 | 14 — — — — — — — — |osc2/cLKOUT
RA7 | 13 — — — — — — — — | OSC1/CLKIN
RBO | 33 AN12 = = = = = IOC/NT | Y =
RB1 | 34 AN10 C12IN3- — — — — 10C \4 —
RB2 | 35 ANS — — — — — 10C Y —
RB3 | 36 AN9 C12IN2- — — — — 10C \% PGM
RB4 | 37 AN11 — — — — — 10C Y —
RB5 | 38 AN13 — T1G — — — 10C \4 —
RB6 | 39 — — — — — — I0C Y ICSPCLK
RB7 | 40 — — — — — — I10C Y ICSPDAT
RCO | 15 — — T10SO/T1CKI — — — — — —
RC1 | 16 — — T10SI CCP2 — — — — —
RC2 | 17 — — — CCP1/PIA| — — — — —
RC3 | 18 — — — — —  |sckiscL| — — —
RC4 | 23 = = = = — |spbysbA| — = =
RC5 | 24 — — — — — SDO — — —
RC6 | 25 — — — — TX/CK — — — —
RC7 | 26 — — — — RX/DT — — — —
RDO | 19 — — — — — — — — —
RD1 | 20 — — — — — — — — —
RD2 | 21 = = = = = = = = =
RD3 | 22 — — — — — — — — —
RD4 | 27 — — — — — — — — —
RD5 | 28 — — — P1B — — — — —
RD6 | 29 — — — P1C — — — — —
RD7 | 30 — — — P1D — — — —
REO | 8 AN5 — — — — — — — —
RE1| 9 AN6 — — — — — — — —
RE2 | 10 AN7 — — — — — — — —
RE3 | 1 — — — — — — — v MCLR/VPP
— 11 — — — — — — — — VDD
— 32 — — — — — — — — VDD
— | 12 = = = = = — — — Vss
— | 31 — — — — — — — — Vss

Note 1: Pull-up activated only with external MCLR configuration.
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PIC16F882/883/884/886/887

Pin Diagrams — PIC16F884/887, 44-Pin QFN

RC7/RX/DT
RD4

RD5/P1B
RD6/P1C
RD7/P1D

Vss

VDD

VDD
RBO/AN12/INT
RB1/AN10/C12IN3-
RB2/AN8
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RA6/0SC2/CLKOUT
RA7/0SC1/CLKIN
Vss

Vss

NC

VDD

RE2/AN7

RE1/AN6

REO/AN5
RA5/AN4/SS/C20UT
RA4/TOCKI/C10UT
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PIC16F882/883/884/886/887

TABLE 4 44-PIN QFN ALLOCATION TABLE (PIC16F884/887)
= 4
5 g g o & k o g | s o
(@) c ] ] Q o < 0 £ I »
Sy & 3 £ @ |3 2| 2|2 8
g 8 w -
RAO | 19 |ANO/ULPWU| C12INO- — — — — — — —
RA1 | 20 AN1 C12IN1- — — — — — — —
RA2 | 21 AN2 C2IN+ — — — — — — VREF-/CVREF
RA3 | 22 AN3 C1IN+ — — — — — — VREF+
RA4 | 23 — ciout TOCKI — — — — — —
RA5 | 24 AN4 C20UT — — — SS — — —
RA6 | 33 — — — — — — — — |0SC2/CLKOUT
RA7 | 32 — — — — — — — — | OSC1/CLKIN
RBO | 9 AN12 — — — — — IOC/INT | Y —
RB1 | 10 AN10 C12IN3- — — — — 10C Y —
RB2 | 11 ANS — — — — — I0C Y —
RB3 | 12 AN9 C12IN2- — — — — I0C Y PGM
RB4 | 14 AN11 — — — — — I0C Y —
RB5 | 15 AN13 — T1G — — — I0C Y —
RB6 | 16 — — — — — — I0C Y ICSPCLK
RB7 | 17 — — — — — — 10C Y ICSPDAT
RCO | 34 — — T10SO/T1CKI — — — — — —
RC1 | 35 — — T10SI CCP2 — — — — —
RC2 | 36 — — — CCP1/P1A| — — — — —
RC3 | 37 — — — — — |sckiscL|  — — —
RC4 | 42 — — — — — | SDI/SDA| — — —
RC5 | 43 — — — — — SDO — — —
RC6 | 44 — — — — TX/CK — — — —
RC7 | 1 — — — — RX/DT — — — —
RDO | 38 — — — — — — — — —
RD1 | 39 — — — — — — — — —
RD2 | 40 — — — — — — — — —
RD3 | 41 — — — — — — — — —
RD4 | 2 — — — — — — — — —
RD5 | 3 — — — P1B — — — — —
RD6 | 4 — — — P1C — — — — —
RD7 | 5 — — — P1D — — — —
REO | 25 AN5 — — — — — — — —
RE1 | 26 AN6 — — — — — — — —
RE2 | 27 AN7 — — — — — — — —
RE3 | 18 — — — — — — — Y | MCLR/veP
— 7 — — — — — — — — VDD
— 8 — — — — — — — — VDD
= 28 = = = = = = = = VbD
— | 6 — — — — — — — — Vss
— | 30 — — — — — — — — Vss
— | 31 — — — — — — — — Vss
= 13 = = = = = = = — | NC (no connect)
— 29 — — — — — — — — | NC (no connect)

Note 1: Pull-up activated only with external MCLR configuration.
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PIC16F882/883/884/886/887

Pin Diagrams — PIC16F884/887, 44-Pin TQFP

RC7/RX/DT —m|

RD4 —

RD5/P1B |

RD6/P1C 10
RD7/P1D 1

Vss 1

VDD 1O
RBO/AN12/INT |
RB1/AN10/C12IN3- 1
RB2/AN8 |
RB3/AN9/PGM/C12IN2- 1

RC4/SDI/SDA
RC2/P1A/CCP1
RC1/T10SCI/CCP2
NC

RD3
RD2
RD1

RDO
RC3/SCK/SCL

RC6/TX/CK
RC5/SDO

%

TOAN—ODONO©LOS
R R RS R R R R R k)
10 33
2 32
3 31
4 30
5 29
6 PIC16F884/887 28
7 27
8 26
9 25
10 24
11 23
AN ONOD O~ AN

~— — Lo
SEECS RS
too\——(\jw—
Ao NN G
NV
m20409951
<SSO o
~ O N= Z> o
LOmeSZ5S
mImLIJ&\\\
o r4- I s
QELUZ
S«
zZ 25
< 32
2 -

o o

<

o

1 NC

1 RCO/T10SO/T1CKI
1 RA6/0OSC2/CLKOUT
M1 RA7/OSC1/CLKIN
1 VSS

1 VDD

11 RE2/AN7

1 RE1/ANG6

T REO/AN5 ___

T RA5/AN4/SS/C20UT
M1 RA4/TOCKI/C10UT
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PIC16F882/883/884/886/887

TABLE 5 44-PIN TQFP ALLOCATION TABLE (PIC16F884/887)
& _ -
o |2 £ 5 ; 5 | £ 5 | £ |2 G
Tl & £ S & 2 = £ g @
3 38 -
RAO [ 19 [ANO/ULPWU C12INO- == = == = = = =
RA1 20 AN1 C12IN1- — — — — — — —
RA2 | 21 AN2 C2IN+ — — — — — — VREF-/CVREF
RA3 | 22 AN3 C1IN+ — — — — — — VREF+
RA4 | 23 — C10uUT TOCKI = == = = == ==
RA5 | 24 AN4 C20UT — — — SS — — —
RA6 | 31 — — — — — — — — OSC2/CLKOUT
RA7 | 30 — — — — — — — — OSC1/CLKIN
RBO 8 AN12 — — — — — IOC/INT Y —
RB1 9 AN10 C12IN3- — — — — 10C Y —
RB2 | 10 AN8 — — — — — 10C Y —
RB3 11 AN9 C12IN2- — — — — I0C Y PGM
RB4 | 14 AN11 — — — — — 10C Y —
RB5 | 15 AN13 — T1G — — — I0C Y —
RB6 | 16 — — — — — — 10C Y ICSPCLK
RB7 | 17 — — — — — — 10C Y ICSPDAT
RCO | 32 — — T10SO/T1CKI — == = = == ==
RC1 35 — — T10SI CCP2 — — — — —
RC2 | 36 — — — CCP1/P1A — — — — —
RC3 | 37 — — — — — SCK/SCL — — —
RC4 | 42 — — — — — SDI/SDA — — —
RC5 | 43 — — — — — SDO — — —
RC6 | 44 — — — — TX/CK — = == ==
RC7 1 — — — — RX/DT — — — —
RDO | 38 = = == = == = = = =
RD1 39 — — — — — — — — —
RD2 | 40 — — — = = = = = =
RD3 | 41 — — — — — — — — —
RD4 2 = = == = == = = = =
RD5 3 — — — P1B — — — — —
RD6 4 — — — P1C == = = == ==
RD7 5 — — — P1D — — — —
REO | 25 ANS — — — = = = = =
RE1 26 ANG6 — — — — — — — —
RE2 | 27 AN7 = == = == = = = =
RE3 | 18 — — — — — — — yM MCLR/VeP
— 7 — — — — — — — — VDD
— 28 — — — — — — — — VDD
— 6 — — — — — — — — Vss
— 13 — — — — — — — — | NC (no connect)
— 29 — — — — — — — — Vss
— 34 — — — — — — — — | NC (no connect)
— 33 — — — — — — — — NC (no connect)
— 12 — — — — — — — — NC (no connect)

Note 1: Pull-up activated only with external MCLR configuration.
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PIC16F882/883/884/886/887

1.0 DEVICE OVERVIEW

The PIC16F882/883/884/886/887 devices are covered
by this data sheet. The PIC16F882/883/886 devices are
available in 28-pin PDIP, SOIC, SSOP and QFN
packages. The PIC16F884/887 are available in a 40-pin
PDIP and 44-pin QFN and TQFP packages. Figure 1-1
shows the block diagram of the PIC16F882/883/886
devices and Figure 1-2 shows a block diagram of the
PIC16F884/887 devices. Table 1-1 and Table 1-2 show
the corresponding pinout descriptions.

DS40001291H-page 14 © 2006-2015 Microchip Technology Inc.



PIC16F882/883/884/886/887

FIGURE 1-1: PIC16F882/883/886 BLOCK DIAGRAM
13 Data Bus 8 RAD
<}i| Program Counter |< RA1
Flash RA2
2K@)4KM; LA RA3
8K X 14 " RA4
Program (E)AM 1) RA5
Memory 8-Level Stack 1%%8 gﬁgs / RA6
(13-Bit) Filg RA7
Registers
Program 14 9 PORTB
Bus RBO
RB1
Instruction Reg RB2
RB3
‘ Direct Addr 7 RB4
RB5
RB6
RB7
STATUS Reg PORTC
8 RCO
RC1
RC2
3 N RC3
Power-up Y RC4
\VA Timer ﬂ RC5
. - RC6
Instruction Oscillator
Decode and <> Start-up Timer ALU RC7
Control
Power-on [ PORTE
OSC1/CLKIN Reset 8
Generation Timer g W Reg
LN
0OSC2/CLKOUT Brown-out CCP2 1 RES
Reset
Internal %
Oscillator % %
Block cep2 :‘1
MCLR VDD  Vss
In-Circuit
Debugger K—
(ICD)
T10SI X———  Timert
32 kHz <
T10SO [X——{  Oscillator . x < 0
N = 7]
- 2 3 gege 853
TOCKI TIG | TICKI - 3 aaa ® & 313
i i ) Master Synchronous
Timer0 Timer1 Timer2 EUSART ECCP Serial Port (MSSP)

L l TR
VREF
VReEF+X}—|  Analog-To-Digital Converter 2 Analog Comparators |Z|VREFT 8 EEDATA
VREeF- DX (ADC) and Reference
[«—XICVREF 128(2)/
l 256 Bytes
Data
EEPROM
SrANTOVNO - A® 4o 4
2222222 ZzzD YOS5 =z5 EEADDR
<<<<<<<<Z(<ZE<Z(<Z( T—%%%%ONO
Orr-rr-+-7309
OO0OO0C O

Note 1: PIC16F883 only.
2:  MemHigh only.

© 2006-2015 Microchip Technology Inc. DS40001291H-page 15



PIC16F882/883/884/886/887

FIGURE 1-2: PIC16F884/PIC16F887 BLOCK DIAGRAM

13 8
Data Bus
<}i| Program Counter |<
Flash

4KM/8K X 14

Program RAM

Memory 8-Level Stack 256(1)/368 Bytes
(13-Bit) File
Registers

PORTA

RAO
RA1
RA2
RA3
RA4
RA5
RA6
RA7

PORTB
Program 14

Bus RAM Addr

Instruction Reg

Indirect

i 7
| Direct Addr Addr

STATUS Reg

8 RCO
RC1

RC2

3 L RC3

RC4

ﬂ RC5

RC6

<::> RC7

Power-up
\Vi Timer

mx /=
Oscillator

Start-up Timer ALU
|

Brown-out CCP2 —

11

MCLR VDD  Vss

Instruction
Decode and
Control

Power-on
Reset 8

Watchdog
Timer

OSC1/CLKIN

R

RDO
RD1
RD2
RD3
RD4
RD5
RD6
RD7

Timing
Generation

§

OSC2/CLKOUT

Internal
Oscillator
Block

CCP2

PORTE

REO
RE1
RE2

In-Circuit
Debugger
(ICD)

Timer1
32 kHz
Oscillator

T10sI X——
T10S0 [X}——

TOCKI T1G T1CKI

A

Timer0

«=[X] SCK/SCL

=[x CCP1/P1A
|_.[X] P1B
=] P1C
L[] P1D
] SDO
<[] SDI/SDA
<] 5§

DX TX/CK
=X RX/DT

Master Synchronous
Serial Port (MSSP)

S SR ﬂ? i

Timer1 Timer2 EUSART ECCP

Note 1:

PIC16F884 only.

U U I
l«—{X]VREF
VREF+[X}—|  Analog-To-Digital Converter 2 Analog Comparators &VRE’: 8 CEDATA
VREF-X— (ADC) and Reference =
CVRer 256 Bytes
o %ﬁ%ﬁ&gﬁzl J oac
EEPROM
£23335%%%3z2z2z2¢2 22222323 EEADDR
TS CNNNN=ON
OOOLOC " ©

DS40001291H-page 16

© 2006-2015 Microchip Technology Inc.




PIC16F882/883/884/886/887

TABLE 1-1: PIC16F882/883/886 PINOUT DESCRIPTION

Name Function I.Ir.'yppl: O_;J;g:t Description
RAO/ANO/ULPWU/C12INO- RAO TTL | CMOS | General purpose I/O.
ANO AN — A/D Channel 0 input.
ULPWU AN — Ultra Low-Power Wake-up input.
C12INO- AN — Comparator C1 or C2 negative input.
RA1/AN1/C12IN1- RA1 TTL | CMOS | General purpose I/O.
AN1 AN — A/D Channel 1 input.
C12IN1- AN — Comparator C1 or C2 negative input.
RA2/AN2/VREF-/CVREF/C2IN+ RA2 TTL | CMOS | General purpose 1/O.
AN2 AN — | A/D Channel 2.
VREF- AN — A/D Negative Voltage Reference input.
CVREF — AN Comparator Voltage Reference output.
C2IN+ AN — Comparator C2 positive input.
RA3/AN3/VREF+/C1IN+ RA3 TTL — General purpose 1/O.
AN3 AN — A/D Channel 3.
VREF+ AN — Programming voltage.
C1IN+ AN — Comparator C1 positive input.
RA4/TOCKI/C10UT RA4 TTL | CMOS | General purpose I/O.
TOCKI ST — Timer0 clock input.
C10UT — CMOS | Comparator C1 output.
RA5/AN4/SS/C20UT RA5 TTL | CMOS | General purpose 1/O.
AN4 AN — | A/D Channel 4.
SS ST — | Slave Select input.
C20UT — CMOS | Comparator C2 output.
RA6/0SC2/CLKOUT RA6 TTL | CMOS | General purpose I/O.
0SsC2 — XTAL | Master Clear with internal pull-up.
CLKOUT — CMOS | Fosc/4 output.
RA7/0SC1/CLKIN RA7 TTL | CMOS | General purpose I/O.
OSC1 XTAL — Crystal/Resonator.
CLKIN ST — External clock input/RC oscillator connection.
RBO/AN12/INT RBO TTL | CMOS | General purpose I/O. Individually controlled interrupt-on-change.
Individually enabled pull-up.
AN12 AN — | A/D Channel 12.
INT ST — External interrupt.
RB1/AN10/P1C/C12IN3- RB1 TTL | CMOS | General purpose I/O. Individually controlled interrupt-on-change.
Individually enabled pull-up.
AN10 AN — | A/D Channel 10.
P1C — CMOS | PWM output.
C12IN3- AN — Comparator C1 or C2 negative input.
RB2/AN8/P1B RB2 TTL | CMOS | General purpose I/O. Individually controlled interrupt-on-change.
Individually enabled pull-up.
AN8 AN — | A/D Channel 8.
P1B — CMOS | PWM output.
Legend: AN = Analog input or output CMOS = CMOS compatible input or output OD = Open-Drain
TTL = TTL compatible input ST = Schmitt Trigger input with CMOS levels
HV = High Voltage XTAL = Crystal

© 2006-2015 Microchip Technology Inc. DS40001291H-page 17



PIC16F882/883/884/886/887

TABLE 1-1: PIC16F882/883/886 PINOUT DESCRIPTION (CONTINUED)
Name Function I.:_‘yppl: O.Il_;t s:t Description
RB3/AN9/PGM/C12IN2- RB3 TTL | CMOS | General purpose I/O. Individually controlled interrupt-on-change.
Individually enabled pull-up.
AN9 AN — | A/D Channel 9.
PGM ST — Low-voltage ICSP™ Programming enable pin.
C12IN2- AN — Comparator C1 or C2 negative input.
RB4/AN11/P1D RB4 TTL | CMOS | General purpose I/O. Individually controlled interrupt-on-change.
Individually enabled pull-up.
AN11 AN — | A/D Channel 11.
P1D — CMOS | PWM output.
RB5/AN13/T1G RB5 TTL | CMOS | General purpose 1I/O. Individually controlled interrupt-on-change.
Individually enabled pull-up.
AN13 AN — | A/D Channel 13.
TG ST — | Timer1 Gate input.
RB6/ICSPCLK RB6 TTL | CMOS | General purpose 1/O. Individually controlled interrupt-on-change.
Individually enabled pull-up.
ICSPCLK ST — Serial Programming Clock.
RB7/ICSPDAT RB7 TTL | CMOS | General purpose I/O. Individually controlled interrupt-on-change.
Individually enabled pull-up.
ICSPDAT ST CMOS | ICSP™ Data I/O.
RCO/T10SO/T1CKI RCO ST CMOS | General purpose I/O.
T10SO — CMOS | Timer1 oscillator output.
T1CKI ST — Timer1 clock input.
RC1/T10SI/CCP2 RC1 ST CMOS | General purpose /0.
T10SI ST — Timer1 oscillator input.
CCP2 ST CMOS | Capture/Compare/PWM2.
RC2/P1A/CCP1 RC2 ST CMOS | General purpose I/0.
P1A — CMOS | PWM output.
CCP1 ST CMOS | Capture/Compare/PWM1.
RC3/SCK/SCL RC3 ST CMOS | General purpose I/O.
SCK ST CMOS | SPI clock.
SCL ST OD | IPC™ clock.
RC4/SDI/SDA RC4 ST CMOS | General purpose I/O.
SDI ST — SPI data input.
SDA ST OD | I2C data input/output.
RC5/SDO RC5 ST CMOS | General purpose I/0.
SDO — CMOS | SPI data output.
RC6/TX/CK RC6 ST CMOS | General purpose I/O.
X — CMOS | EUSART asynchronous transmit.
CK ST CMOS | EUSART synchronous clock.
RC7/RX/DT RC7 ST CMOS | General purpose I/O.
RX ST — EUSART asynchronous input.
DT ST CMOS | EUSART synchronous data.
RE3/MCLR/VPP RE3 TTL — | General purpose input.
MCLR ST — | Master Clear with internal pull-up.
VpP HV — Programming voltage.
Vss Vss Power — Ground reference.
VDD VDD Power — Positive supply.
Legend: AN = Analog input or output CMOS = CMOS compatible input or output OD = Open-Drain
TTL = TTL compatible input ST = Schmitt Trigger input with CMOS levels
HV = High Voltage XTAL = Crystal

DS40001291H-page 18
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PIC16F882/883/884/886/887

TABLE 1-2: PIC16F884/887 PINOUT DESCRIPTION

Name Function I_Ir_lyppuet 011_1; S:t Description
RAO/ANO/ULPWU/C12INO- RAO TTL | CMOS | General purpose I/O.
ANO AN — A/D Channel 0 input.
ULPWU AN — Ultra Low-Power Wake-up input.
C12INO- AN — Comparator C1 or C2 negative input.
RA1/AN1/C12IN1- RA1 TTL | CMOS | General purpose 1/O.
AN1 AN — A/D Channel 1 input.
C12IN1- AN — Comparator C1 or C2 negative input.
RA2/AN2/VREF-/CVREF/C2IN+ RA2 TTL | CMOS | General purpose I/O.
AN2 AN — | A/D Channel 2.
VREF- AN — A/D Negative Voltage Reference input.
CVREF — AN | Comparator Voltage Reference output.
C2IN+ AN — Comparator C2 positive input.
RAB/AN3/VREF+/C1IN+ RA3 TTL | CMOS | General purpose I/O.
AN3 AN — | A/D Channel 3.
VREF+ AN — A/D Positive Voltage Reference input.
C1IN+ AN — Comparator C1 positive input.
RA4/TOCKI/C10UT RA4 TTL | CMOS | General purpose 1/O.
TOCKI ST — TimerO clock input.
C10UT — CMOS | Comparator C1 output.
RA5/AN4/SS/C20UT RA5 TTL | CMOS | General purpose I/O.
AN4 AN — | A/D Channel 4.
SS ST — | Slave Select input.
C20uT — CMOS | Comparator C2 output.
RA6/0SC2/CLKOUT RA6 TTL | CMOS | General purpose I/O.
0SC2 — XTAL | Crystal/Resonator.
CLKOUT — CMOS | Fosc/4 output.
RA7/0SC1/CLKIN RA7 TTL | CMOS | General purpose I/O.
OSC1 XTAL — Crystal/Resonator.
CLKIN ST — External clock input/RC oscillator connection.
RBO/AN12/INT RBO TTL | CMOS | General purpose I/O. Individually controlled interrupt-on-change.
Individually enabled pull-up.
AN12 AN — | A/D Channel 12.
INT ST — External interrupt.
RB1/AN10/C12IN3- RB1 TTL | CMOS | General purpose I/O. Individually controlled interrupt-on-change.
Individually enabled pull-up.
AN10 AN — | A/D Channel 10.
C12IN3- AN — Comparator C1 or C2 negative input.
RB2/AN8 RB2 TTL | CMOS | General purpose I/O. Individually controlled interrupt-on-change.
Individually enabled pull-up.
AN8 AN — | A/D Channel 8.
RB3/AN9/PGM/C12IN2- RB3 TTL | CMOS | General purpose I/O. Individually controlled interrupt-on-change.
Individually enabled pull-up.
AN9 AN — | A/D Channel 9.
PGM ST — Low-voltage ICSP™ Programming enable pin.
C12IN2- AN — Comparator C1 or C2 negative input.
Legend: AN = Analog input or output CMOS = CMOS compatible input or output OD = Open-Drain
TTL = TTL compatible input ST = Schmitt Trigger input with CMOS levels
HV = High Voltage XTAL = Crystal

© 2006-2015 Microchip Technology Inc.
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PIC16F882/883/884/886/887

TABLE 1-2: PIC16F884/887 PINOUT DESCRIPTION (CONTINUED)
Name Function [:‘-lyppl.: o.ll.;t g:t Description
RB4/AN11 RB4 TTL | CMOS | General purpose 1/O. Individually controlled interrupt-on-change.
Individually enabled pull-up.
ANT11 AN — | A/D Channel 11.
RB5/AN13/T1G RB5 TTL | CMOS | General purpose I/O. Individually controlled interrupt-on-change.
Individually enabled pull-up.
AN13 AN — | A/D Channel 13.
TG ST — | Timer1 Gate input.
RB6/ICSPCLK RB6 TTL | CMOS | General purpose I/O. Individually controlled interrupt-on-change.
Individually enabled pull-up.
ICSPCLK ST — Serial Programming Clock.
RB7/ICSPDAT RB7 TTL | CMOS | General purpose I/O. Individually controlled interrupt-on-change.
Individually enabled pull-up.
ICSPDAT ST TTL |ICSP™ Data I/O.
RCO0/T10SO/T1CKI RCO ST CMOS | General purpose I/O.
T10SO — XTAL | Timer1 oscillator output.
T1CKI ST — | Timer1 clock input.
RC1/T10SI/CCP2 RCA1 ST CMOS | General purpose I/O.
T10SI XTAL — Timer1 oscillator input.
CCP2 ST CMOS | Capture/Compare/PWM2.
RC2/P1A/CCP1 RC2 ST CMOS | General purpose I/0.
P1A ST CMOS | PWM output.
CCP1 — CMOS | Capture/Compare/PWM1.
RC3/SCK/SCL RC3 ST CMOS | General purpose I/O.
SCK ST | CMOS | SPI clock.
SCL ST OD |I12C™ clock.
RC4/SDI/SDA RC4 ST CMOS | General purpose I/O.
SDI ST — SPI data input.
SDA ST OD | I2C data input/output.
RC5/SDO RC5 ST CMOS | General purpose I/O.
SDO — CMOS | SPI data output.
RC6/TX/CK RC6 ST CMOS | General purpose I/0O.
X — CMOS | EUSART asynchronous transmit.
CK ST CMOS | EUSART synchronous clock.
RC7/RX/DT RC7 ST CMOS | General purpose I/0.
RX ST — EUSART asynchronous input.
DT ST CMOS | EUSART synchronous data.
RDO RDO TTL | CMOS | General purpose I/0.
RD1 RD1 TTL | CMOS | General purpose I/O.
RD2 RD2 TTL | CMOS | General purpose I/O.
RD3 RD3 TTL | CMOS | General purpose I/0.
RD4 RD4 TTL | CMOS | General purpose I/0.
RD5/P1B RD5 TTL | CMOS | General purpose 1I/0.
P1B — CMOS | PWM output.
RD6/P1C RD6 TTL | CMOS | General purpose I/O.
P1C — CMOS | PWM output.
Legend: AN = Analog input or output CMOS = CMOS compatible input or output OD = Open-Drain
TTL = TTL compatible input ST = Schmitt Trigger input with CMOS levels
HV = High Voltage XTAL = Crystal
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PIC16F882/883/884/886/887

TABLE 1-2: PIC16F884/887 PINOUT DESCRIPTION (CONTINUED)

Name Function I.Ir.'fpuet O.Il_;t g:t Description
RD7/P1D RD7 TTL | CMOS | General purpose 1I/0.
P1D AN — PWM output.
REO/AN5 REO TTL | CMOS | General purpose 1/O.
AN5 AN — | A/D Channel 5.
RE1/AN6 RE1 TTL | CMOS | General purpose 1/O.
ANG6 AN — | A/D Channel 6.
RE2/AN7 RE2 TTL | CMOS | General purpose 1/O.
AN7 AN — | A/D Channel 7.
RE3/MCLR/VPP RE3 TTL — General purpose input.
MCLR ST — Master Clear with internal pull-up.
VPP HV — Programming voltage.
Vss Vss Power — Ground reference.
VDD VDD Power — Positive supply.
Legend: AN = Analog input or output CMOS = CMOS compatible input or output OD = Open-Drain
TTL = TTL compatible input ST = Schmitt Trigger input with CMOS levels
HV = High Voltage XTAL = Crystal
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PIC16F882/883/884/886/887

2.0 MEMORY ORGANIZATION

2.1 Program Memory Organization

The PIC16F882/883/884/886/887 devices have a 13-bit
program counter capable of addressing a 2K x 14
(0000h-07FFh) for the PIC16F882, 4K x 14 (0000h-
OFFFh) for the PIC16F883/PIC16F884, and 8K x 14
(0000h-1FFFh) for the PIC16F886/PIC16F887 program

FIGURE 2-2:
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13
RETFIE, RETLW
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14 space. The Reset vector is at 0000h and the interrupt o
. . Ld
vector is at 0004h (see Figures 2-2 and 2-3). Stack Lovel 8
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PIC16F882/883/884/886/887

2.2 Data Memory Organization

The data memory (see Figures2-2 and 2-3) is
partitioned into four banks which contain the General
Purpose Registers (GPR) and the Special Function
Registers (SFR). The Special Function Registers are
located in the first 32 locations of each bank. The
General Purpose Registers, implemented as static RAM,
are located in the last 96 locations of each Bank.
Register locations FOh-FFh in Bank 1, 170h-17Fh in
Bank 2 and 1FOh-1FFh in Bank 3, point to addresses
70h-7Fh in Bank 0. The actual number of General
Purpose Resisters (GPR) implemented in each Bank
depends on the device. Details are shown in Figures 2-5
and 2-6. All other RAM is unimplemented and returns ‘0’
when read. RP<1:0> of the STATUS register are the
bank select bits:

RP1 RPO
0 0 —Bank0is selected
0 1 —Bank1isselected
1 0 —Bank2is selected
1 1 —Bank3is selected

2.2.1 GENERAL PURPOSE REGISTER
FILE

The register file is organized as 128 x 8 in the
PIC16F882, 256 x 8 in the PIC16F883/PIC16F884, and
368 x 8 in the PIC16F886/PIC16F887. Each register is
accessed, either directly or indirectly, through the File
Select Register (FSR) (see Section 2.4 “Indirect
Addressing, INDF and FSR Registers”).

222 SPECIAL FUNCTION REGISTERS

The Special Function Registers are registers used by
the CPU and peripheral functions for controlling the
desired operation of the device (see Table 2-1). These
registers are static RAM.

The special registers can be classified into two sets:
core and peripheral. The Special Function Registers
associated with the “core” are described in this section.
Those related to the operation of the peripheral
features are described in the section of that peripheral
feature.

© 2006-2015 Microchip Technology Inc.
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FIGURE 2-4: PIC16F882 SPECIAL FUNCTION REGISTERS
File File File File
Address Address Address Address
Indirect addr. M 00h Indirect addr. M 80h Indirect addr. M 100h Indirect addr. M 180h
TMRO 01h OPTION_REG 81h TMRO 101h OPTION_REG 181h
PCL 02h PCL 82h PCL 102h PCL 182h
STATUS 03h STATUS 83h STATUS 103h STATUS 183h
FSR 04h FSR 84h FSR 104h FSR 184h
PORTA 05h TRISA 85h WDTCON 105h SRCON 185h
PORTB 06h TRISB 86h PORTB 106h TRISB 186h
PORTC 07h TRISC 87h CM1CONO 107h BAUDCTL 187h
08h 88h CM2CONO 108h ANSEL 188h
PORTE 09h TRISE 89h CM2CON{ 109h ANSELH 189h
PCLATH 0Ah PCLATH 8Ah PCLATH 10Ah PCLATH 18Ah
INTCON 0Bh INTCON 8Bh INTCON 10Bh INTCON 18Bh
PIR1 0Ch PIE1 8Ch EEDAT 10Ch EECONT 18Ch
PIR2 0Dh PIE2 8Dh EEADR 10Dh EECON2(" 18Dh
TMRIL OEh PCON 8Eh EEDATH 10Eh Reserved 18Eh
TMR1H OFh OSCCON 8Fh EEADRH 10Fh Reserved 18Fh
T1CON 10h OSCTUNE 90h 110h 190h
TMR2 11h SSPCON2 91h 111h 191h
T2CON 12h PR2 92h 112h 192h
SSPBUF 13h SSPADD 93h 113h 193h
SSPCON 14h SSPSTAT 94h 114h 194h
CCPR1L 15h WPUB 95h 115h 195h
CCPR1H 16h IOCB 96h 116h 196h
CCP1CON 17h VRCON 97h 117h 197h
RCSTA 18h TXSTA 98h 118h 198h
TXREG 19h SPBRG 99h 119h 199h
RCREG 1Ah SPBRGH 9Ah 11Ah 19Ah
CCPR2L 1Bh PWM1CON 9Bh 11Bh 19Bh
CCPR2H 1Ch ECCPAS 9Ch 11Ch 19Ch
CCP2CON 1Dh PSTRCON 9Dh 11Dh 19Dh
ADRESH 1Eh ADRESL 9Eh 11Eh 19Eh
ADCONO 1Fh ADCONT 9Fh 11Fh 19Fh
20h General AOh 120h 1A0h
Purpose
Registers
Sfrr;irsa; 32 Bytes BFh
Registers COh
96 Bytes
EFh 16Fh 1EFh
accesses FOh accesses 170h accesses 1FOh
7Eh 70h-7Fh FFh 70h-7Fh 17Fh 70h-7Fh 1FEh
Bank 0 Bank 1 Bank 2 Bank 3

O Unimplemented data memory locations, read as ‘0’.
Note 1: Not a physical register.
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FIGURE 2-5: PIC16F883/PIC16F884 SPECIAL FUNCTION REGISTERS
File File File File
Address Address Address Address
Indirect addr. | 00h | Indirect addr. (V|  80h | Indirect addr. M| 100h | Indirect addr. (V| 180h
TMRO 01h OPTION_REG 81h TMRO 101h OPTION_REG 181h
PCL 02h PCL 82h PCL 102h PCL 182h
STATUS 03h STATUS 83h STATUS 103h STATUS 183h
FSR 04h FSR 84h FSR 104h FSR 184h
PORTA 05h TRISA 85h WDTCON 105h SRCON 185h
PORTB 06h TRISB 86h PORTB 106h TRISB 186h
PORTC 07h TRISC 87h CM1CONO 107h BAUDCTL 187h
PORTD(? 08h TRISD®? 88h CM2CONO 108h ANSEL 188h
PORTE 09h TRISE 89h CM2CON1 109h ANSELH 189h
PCLATH 0Ah PCLATH 8Ah PCLATH 10Ah PCLATH 18Ah
INTCON 0Bh INTCON 8Bh INTCON 10Bh INTCON 18Bh
PIR1 0Ch PIE1 8Ch EEDAT 10Ch EECON1 18Ch
PIR2 0Dh PIE2 8Dh EEADR 10Dh EECON2() 18Dh
TMR1L OEh PCON 8Eh EEDATH 10Eh Reserved 18Eh
TMR1H OFh OSCCON 8Fh EEADRH 10Fh Reserved 18Fh
T1CON 10h OSCTUNE 90h 110h 190h
TMR2 11h SSPCON2 91h 111h 191h
T2CON 12h PR2 92h 112h 192h
SSPBUF 13h SSPADD 93h 113h 193h
SSPCON 14h SSPSTAT 94h 114h 194h
CCPRI1L 15h WPUB 95h 115h 195h
CCPR1H 16h 10CB 96h 116h 196h
CCP1CON 17h VRCON 97h 117h 197h
RCSTA 18h TXSTA 98h 118h 198h
TXREG 19h SPBRG 99h 119h 199h
RCREG 1Ah SPBRGH 9Ah 11Ah 19Ah
CCPR2L 1Bh PWM1CON 9Bh 11Bh 19Bh
CCPR2H 1Ch ECCPAS 9Ch 11Ch 19Ch
CCP2CON 1Dh PSTRCON 9Dh 11Dh 19Dh
ADRESH 1Eh ADRESL 9Eh 11Eh 19Eh
ADCONO 1Fh ADCONI1 9Fh 11Fh 19Fh
20h AOh 120h 1A0h
General General
Purpose Purpose
General Registers Registers
Purpose
Registers 80 Bytes 80 Bytes
96 Bytes EFh 16Fh 1EFh
accesses FOh accesses 170h accesses 1FOh
7Fh 70h-7Fh FFh 70h-7Fh 17Fh 70h-7Fh 1FFh
Bank 0 Bank 1 Bank 2 Bank 3

O Unimplemented data memory locations, read as ‘0’.
Note 1: Not a physical register.
2: PIC16F884 only.
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