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PIC16F882/883/884/886/887

MICROCHIP

KA FLEARE) 28/40/44 5|1 8 17 CMOS R HHL

MR RISC CPU:

o XT%2] 35 /d—\}u s

- BRBEEARSAL, BT fR 100 R R4

o TAEHE

- PG 1 IR A Ch DC — 20 MHz
54 JE % DC — 200 ns

IR
© 8 QIR IBIEHERL
©EBE BRI AL

B AL R AR -

o EREIE YRS 28
- W URPR RN £1%
LI AR R PARIE Y 31 kHz &
8 MHz
- AL AR AR
- XGHE
- SRR 11 e R A
- JE T A D) i st =X LYY

. %ﬁémwﬁiﬁ
o i LAEHIEIEH (2.0V-5.5V)

T Z K AR

« HiE {7, (Power-on Reset, POR)

o LHIERER 2 (Power-up Timer, PWRT) F
PG reRdk s (Oscillator Start-up Timer,
os™T

A AR IR ) M E A7 (Brown-out
Reset, BOR)

o AT Rk s AR SR AR AU DA E I

(Watchdog Timer , WDT) , WJ#:fligE (FE#
PREPRIR TSI, FRR RN A 268 )

o Al BRI EEAI S, WA G

BIE TN

o T F IR A7 /TEEPROM BT

- NAERT RS2 10 JJIRIES

- EEPROM W #3z 100 T k5

- NAE 1 #0455 EEPROM RUBE R R A): > 40 4
BATHS: | SRR A-66 o

o LA (R

ﬂiEIjJ%ﬁfi

FERLHLIR :
- 2.0V B HLRE S 50 nA

« LAEALVL:

- 32kHz. 2.0V I LA 11 pA
- 4 MHz. 2.0V I fit 7 % 220 pA

o B THE I AR

- 2.0V I HLAAE N 1 pA

© 2007 Microchip Technology Inc.

VAN ERR Y

24/35 A7 77 [ n] B I 1/O 5|

- EVE [ PTER A H LK) LED

FEPAR A, T 5 |

AR AL 55 LR |

- BRI FEMEE  (Ultra Low-Power Wake-up,
ULPWU)

FERL LR g A LA

- IR LA

- AR EBHHE (CVRER) B (5 Vop )
Horkk

- [FErs%EE (0.6V)

- A AR U 1) EE 2 8 1) s N RN i

- SR iR
- AMEREN AHEE (ERETHEO

A/D L2

- 10 P24y #ERA 1114 AN HIE

TimerQ: 77 8 A7 H] gL T ANA% 1 8 A s iy 2% / i

Hias

o Timer1 :

- TR 16 A7 E N B /v B

- A I i N AR

- LM IIRE 32 kHz R 2

Timer2: 5 8 fi P A28 T a8 A s 4340

PN 8 AT E I ES /Ky

BEam RS . ELER PWM+ B

- 16 P, KRN 125 ns

- LA, SRy HEE Sy 200 ns

- A 2804 AN HEIEFI N defE U
[ [¥) 10 . PWM, #x K% 4 20 kHz

- PWM #irii#1  (steering) il

. ELBRT PWM B

- 16 P, KRN 12.5 ns

- 16 frbbA:, KRR A 200 ns

- 10 {7 PWM, # kKM% % 20 kHz

om A USART #ibk.

- % ¥FRS-485. RS-232 f1LIN 2.0

- A SRR

- B FEG A  E B

TN 5 I T EL BT 4902 (In-Circuit Serial

Programming™, ICSP™)

FFBHEATH (Master Synchronous Serial

Port, MSSP) #HS7F 3 2k SPI (st 4 Fhisizl)

FIAHAT 12C HuhEBRRDIAEI 12C™ 32/ MR
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PIC16F882/883/884/886/887

ylaed bt ayed e
Py e SRam | EEprom | Vo | 1OMLAD | ECCPI pysppy | Mssp | s | 816 ML
GEMYD | CCP SERE
(%) (FF) (FF)
PIC16F882 2048 128 128 28 " 1M 1 1 2 2/1
PIC16F883 4096 256 256 24 " 1M 1 1 2 2/1
PIC16F884 4096 256 256 35 14 1M 1 1 2 2/1
PIC16F886 8192 368 256 24 " 1M 1 1 2 2/1
PIC16F887 8192 368 256 35 14 1M 1 1 2 2/1
DS41291D_CN 552 it ?‘JJ% © 2007 Microchip Technology Inc.



PIC16F882/883/884/886/887

51 Kl— PIC16F882/883/886 (28 5|l PDIP, SOIC 1 SSOP)

28 5| PDIP. SOIC #1 SSOP

RE3/MCLR/\V/PP
RAO/ANO/ULPWU/C12INO-
RA1/AN1/C12IN1-
RA2/AN2/VREF-/CVREF/C2IN+
RA3/AN3/VREF+/C1IN+
RA4/TOCKI/C10UT
RAS5/AN4/SS/C20UT

Vss

RA7/0SC1/CLKIN
RAB/0OSC2/CLKOUT
RCO/T10SO/T1CKI
RC1/T10SI/CCP2
RC2/P1A/CCP1
RC3/SCK/SCL

,_|
O ~NO OO WN =

NN NN
A WO N >0 ©

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

| | <—— VDD

| ]J«—— Vss

[ ]<—» RC7/RX/DT

[]<— RCB/TX/CK

] <—» RC5/SDO

[ ] <—» RC4/SDI/SDA

Fz1: PIC16F882/883/886 28 5|j_& (PDIP. SOIC i1 SSOP)
o | =jm i) Mg et ECCP |EUSART| MSSP HEE | o
RAO | 2 [ANO/ULPWU| C12INO- — — — — — — —
RA1| 3 AN1 C12IN1- - - - - - - -
RA2 4 AN2 C2IN+ — — — — — — VREF-/CVREF
RA3| 5 AN3 C1IN+ - - — — - - VREF+
RA4 | 6 - C10UT TOCKI - - - - -
RA5 | 7 AN4 c20uT - - - SS — — —
RA6 | 10 - - - - - - — |osc2/cLKoUT
RA7 | 9 - - - - - - - - OSC1/CLKIN
RBO | 21 AN12 - - - _ _ IOC/NT | Y -
RB1 | 22 AN10 C12IN3- - P1C - - loC Y -
RB2 | 23 ANS8 - - P1B - - loC Y -
RB3 | 24 AN9 C12IN2- - - - - l10C Y PGM
RB4 | 25 AN11 - - P1D - - loC Y -
RB5 | 26 AN13 - T1G - - - loC Y -
RB6 | 27 _ - - - _ _ fole Y ICSPCLK
RB7 | 28 - - - - - - loC Y ICSPDAT
RCO [ 11 - - T10SO/T1CKI - - - - - -
RC1 | 12 - - T108I CCP2 - - - - -
RC2 | 13 - - - CCP1/P1A| — - - - -
RC3 | 14 - - - - —  |sckiscL|  — - -
RC4 | 15 _ - - - — |spbysbAa| — - -
RC5 | 16 — - - - — SDO - - -
RC6 | 17 - - - - TX/CK - - - -
RC7 | 18 - - - - RX/DT - - - -
RE3 | 1 — - - - — = = Y™ MCLR/VPP
— 20 — — — — — — — — VDD
— 8 — — — — — — — — Vss
— 19 — — — — — — — — Vss
= 1 HATETH S MCLR it b A BS80S 5.
© 2007 Microchip Technology Inc. oy DS41291D_CN %3 i




PIC16F882/883/884/886/887

2| El——PIC16F882/883/886 (28 5| QFN)

28 5[ QFN

26 [1<~—— RE3/MCLR/\VPP
25[]<——» RB7/ICSPDAT
24 [1<— RB6/ICSPCLK
23[0<—= RB5/AN13/T1G
22 []<——= RB4/AN11/P1D

27 [J<—— RAO0/ANO/ULPWU/C12INO-

28 [1=—= RA1/AN1/C12IN1-

RA2/AN2/VREF-/CVREF/C2IN+ <[]
RA3/AN3/VREF+/C1IN+ <[]
RA4/TOCKI/C10UT <—[]
RA5/AN4/SS/C20UT <—[]

Vss — [

RA7/0SC1/CLKIN <—[]
RA6/0SC2/CLKOUT <~—[]

~— RB3/AN9/PGM/C12IN2-
~— RB2/AN8/P1B

<— RB1/AN10/P1C/C12IN3-
=— RBO/AN12/INT

<-—— VDD

- Vss

<-— RC7/RX/DT

PIC16F882/883/886 18

\ICDU'I-PQ)I\J—\O

RC5/SDO =—
RC6/TX/CK +—

~—
508
O W w;m
o =
<09
- n X
e %3
N O
O x
D:D:

RCO/T10SO/T1CKI =18
RC1/T10Sl/ccP2 —9

i

DS41291D_CN %54 it ?‘JJ © 2007 Microchip Technology Inc.




PIC16F882/883/884/886/887

= 2: PIC16F882/883/886 28 5[5 (QFN)
o | =|m i) Mg et ECCP |EUSART| MSSP HEE | o
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 C20UT - - — ss - - -
RA6 | 7 _ — — — — - - — |osc2/cLKoUT
RA7 | 6 - - - - - - - - OSC1/CLKIN
RBO | 18 AN12 - - - — — IOC/NT | Y -
RB1 | 19 AN10 C12IN3- - P1C - - loC Y -
RB2 | 20 ANS _ — P1B — _ loC Y —
RB3 | 21 AN9 C12IN2- - - - - loC Y PGM
RB4 | 22 AN11 — — P1D — _ loC Y —
RB5 | 23 AN13 - T1G - - - loC Y -
RB6 | 24 — - - — — loC Y ICSPCLK
RB7 | 25 - - - - - loC Y ICSPDAT
RCO| 8 — — T10SO/T1CKI _ — _ _ — —
RC1| 9 - - T108I ccP2 — - - - -
RC2 | 10 _ — — CCP1/PIA| — _ — — —
RC3 | 11 - - - - —  |sckiscL|  — - -
RC4 | 12 — - - - —  |sbwspa| — - -
RC5 | 13 - - - - - SDO - - -
RC6 | 14 _ _ — _ TX/CK _ _ — —
RC7 | 15 - - - - RX/DT - - - -
RE3 | 26 - - - - = = = Yy MCLR/VPP
— 17 — — — — — — — — VDD
- 5 _ - - - _ _ - - Vss
— 16 — — — — — — — — Vss
= 1 HATETH S MCLR it b A BS80S 5.
© 2007 Microchip Technology Inc. Ryt DS41291D_CN 45 1i{




PIC16F882/883/884/886/887

5|1l —— PIC16F884/887 (40 5|4 PDIP)

40 5| PDIP
RE3/MCLR/VPP — [ 1 U 401 RB7/ICSPDAT
RAO/ANO/ULPWU/C12INO- =——[] 2 391 RB6/ICSPCLK
RA1/AN1/C12IN1- =——[] 3 38 [ RB5/AN13/T1G
RA2/AN2/VREF-/CVREF/C2IN+ <—[ 4 371 RB4/AN11
RA3/AN3/VREF+/C1IN+ <——[] 5 36 [ RB3/AN9/PGM/C12IN2-
RA4/TOCKI/C1OUT -——[] 6 35[] RB2/AN8
RA5/AN4/SS/C20UT =—[]7 341 RB1/AN10/C12IN3-
REO/AN5 -—[]8 ~ 330 RBO/AN12/INT
RE1/AN6 =——[] 9 3 321 VDD
RE2/AN7 <——[]10 s 31 Vss
VDD —— =[] 11 g 300 RD7/P1D
Vss —  »[]12 5 291 RD6/P1C
RA7/0SC1/CLKIN =—[]13 o 28] RD5/P1B
RAB/0SC2/CLKOUT -——[]14 27 ] RD4
RCO/T10SO/T1CKlI =—[] 15 261 RC7/RX/DT
RC1/T10SI/CCP2 -——[] 16 25[1 RC6/TX/CK
RC2/P1AICCP1 ~— =[] 17 247 RC5/SDO
RC3/SCK/ISCL —[] 18 23] RC4/SDI/SDA
RDO ——[]19 22 RD3
RD1 <[] 20 210 RD2
DS41291D_CN 56 it ?‘JJ% © 2007 Microchip Technology Inc.




PIC16F882/883/884/886/887

*3: PIC16F884/887 40 5|y~ & (PDIP)

T RET ML W ae et ECCP |EUSART| MSSP bl | e e
RAO | 2 |ANO/ULPWU| C12INO- - - — — - - -
RA1| 3 AN1 C12IN1- - - - - - - -
RA2 4 AN2 C2IN+ — — — — — — VREF-/CVREF
RA3 | 5 AN3 C1IN+ - - — — - - VREF+
RAA | 6 _ c10UT TOCKI _ _ _ _ _
RA5 | 7 AN4 C20UT - - — ss - - -
RA6 | 14 — — — — — - — |osc2/cLKouT
RA7 | 13 — — — — — _ — — | OSC1/CLKIN
RBO | 33 AN12 _ _ _ _ _ IOC/NT | Y _
RB1 | 34 AN10 C12IN3- — — _ — loC Y —
RB2 | 35 ANS _ _ _ _ _ loC Y _
RB3 | 36 AN9 C12IN2- - - - - loC Y PGM
RB4 | 37 AN11 — — — — — loC Y -
RB5 | 38 AN13 - T1G - - - loC Y -
RB6 | 39 _ _ _ _ _ _ loC Y ICSPCLK
RB7 | 40 — — — — _ — l0C Y ICSPDAT
RCO | 15 _ _ T10SO/T1CKI _ _ _ _ _ _
RC1| 16 - - T108I ccP2 — - - - -
RC2 | 17 — — — CCP1/PIA| — — — — —
RC3 | 18 - - - - —  |sckiscL| — - -
RC4 | 23 _ _ _ _ _  |sbiwsbAa| — _ _
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 AN5 _ _ _ _ _ _ _ _
RE1 ANG — — — _ — — — —
RE2 | 10 AN7 _ _ _ _ _ _ _ _
RE3 | 1 - - - - - — - Y MCLRVPP

— 11 — — — — — — — — VDD

— 32 — — — — — — — — VDD

— | 12 _ _ _ _ _ _ _ _ Vss

— | 31 — — — — _ — — — Vss

= 1 NATAERH A MCLR it & B A ASH0E 1 $r.
© 2007 Microchip Technology Inc. oy DS41291D_CN 47 1




PIC16F882/883/884/886/887

2| JHIF—— PIC16F884/887 (44 B[ QFN)

44 5|4 QFN

N =
<
-5
10 O
- 3859
0o 2288
Xan O«
09 28 Yl
COHTOAN—ORN~ S
(GOSN alalalalONONONS]
rrrereoxrryYowo
IQITIRBE8RD
RC7/RX/IDT — |10 33| <— RAB/OSC2/CLKOUT
RD4 ——|2 32| «<— RA7/OSC1/CLKIN
RD5/P1B «—» |3 31|<——Vss
RD6/P1C =— | 4 30| <— Vss
RD7/P1D < |5 29 NC
VSS —| g PIC16F884/887 28| <—— VDD
VDD —— |7 27| <— RE2/AN7
VDD ——| 8 26| <—— RE1/ANG
RBO/AN12/INT =— |9 25| <— REO/AN5 ___
RB1/AN10/C12IN3- =—— [ 10 24| <— RA5/AN4/SS/C20UT
RB2/AN8 <—| 11 23| <— RA4/TOCKI/C10UT
NOIFD OO O N
e e AN NN
LOTIOXEL 4L+ o+
22ZPgsiss2s
S I58EFSS85
2 BzCUgsens
SO N Z>S
 BDZ3F0:2
2 ¥ Fo5i2
< Srr<
%) Z 23
s} < 9<g
x S Zc
g <
= g
hd
DS41291D_CN 58 it ?‘JJ% © 2007 Microchip Technology Inc.




PIC16F882/883/884/886/887

x4 PIC16F884/887 44 5|JHWIC R (QFN)
o | 2| M Wi Srpfue ECCP |EUSART| MSSP dE | o
RAO | 19 [ANO/ULPWU| C12INO- — — — — — — —
RA1 | 20 AN1 C12IN1- - - - - - - -
RA2 | 21 AN2 C2IN+ — — — — — — VREF-/CVREF
RA3 | 22 AN3 C1IN+ - - — — - - VREF+
RA4 | 23 _ c10UT TOCKI - _ - - -
RA5 | 24 AN4 c20uUT - - — ss - - -
RA6 | 33 — - - - - - — |osc2/cLKouT
RA7 | 32 — — — - - - - - OSC1/CLKIN
RBO| 9 AN12 - - - - - IOC/NT | Y -
RB1 | 10 AN10 C12IN3- - - - - loC Y -
RB2 | 11 ANS8 - - - _ _ fole Y -
RB3 | 12 AN9 C12IN2- - - - - loC Y PGM
RB4 | 14 AN11 — — — - - loc Y -
RB5 | 15 AN13 — T1G — — — l10C \4 —
RB6 | 16 - - - - - - loC Y ICSPCLK
RB7 | 17 - - - - - - loC Y ICSPDAT
RCO | 34 _ - T10SO/T1CKI - _ _ - - -
RC1| 35 - - T10SI CCP2 — - - - _
RC2 | 36 - - - CCP1PIA| — - - - -
RC3 | 37 - - - - —  |sckiscL| — - -
RC4 | 42 - - - - —  |sbispa| — - -
RC5 | 43 - - - - - SDO - - -
RC6 | 44 _ - - - TX/CK _ - - -
RC7 | 1 - - - - RX/DT - - - -
RDO | 38 — - - - - — - - -
RD1 | 39 - - - - - - - - -
RD2 | 40 - - - - - - - - -
RD3 | 41 - - - - - - - - -
RD4 _ - - - _ _ - - -
RD5 | 3 - - - P1B — - - - -
RD6 — - - P1C - - - - -
RD7 | 5 — — — P1D — — — — —
REO | 25 AN5 - - - - - - - -
RE1 | 26 ANG - - - - - - - -
RE2 | 27 AN7 - - - _ _ - - -
RE3 | 18 — - - - — — - Y™ MCLR/VPP
— 7 - — — — — - — — VDD
— 8 — — — — — — — — VDD
— 28 — — — — — — — — VDD
— 6 — — — — — — — — Vss
- 30 — — — — — — — — Vss
— 31 — — — — — — — — Vss
— [ 13 — — - — - — — — [N crEm
- 12 - — - — - - — — |NC i
W 1 JUETERASMEE MCLR TS I A fE s L
© 2007 Microchip Technology Inc. oy DS41291D_CN 49 i




PIC16F882/883/884/886/887

5] EF——PIC16F884/887 (44 5jil TQFP)

44 5|} TQFP

N
o
=3
< 0=
< 3 289
Qo= X0
Baaial O+«
R DAk
CHTON—ONN—
(GOSN alalalalONONONO]
yrrrererrxerYcezz
RC7/RX/DT 1 3%’@;8%%58%%33]]: NC
17010
RD4 <—> 12 32113 <«—» RCO/T10SO/T1CKI
RD5/P1B «——»CT0 3 312 -<—— RAB/0SC2/CLKOUT
RD6/P1C =——[CT11 4 30 =—— RA7/OSC1/CLKIN
RD7/P1D <1115 29T 1<—— VSsS
VSS ——[I1] 6 PIC16F884/887 2811 <—— VDD
VDD ——[11 7 27011 <— RE2/AN7
RBO/AN12/INT =— 1118 26111 <— RE1/AN6
RB1/AN10/C12IN3- =——[11] 9 25T 1 <— REO/ANS ___
RB2/AN8 <—[111 10 24111 <— RA5/AN4/SS/C20UT
RB3/AN9/PGM/C12IN2- <— 111 11 23111 -— RA4/TOCKI/C10UT
NoTLor2R gLy
OODuoxEa L L+ +
Zzﬁﬁdéizzéé
Lxa e INGO
32880008
rT=SSS=F L
%) O N ; Z>S
o [salan Nep] <O>
o roewo =x<
- 2]
o2 uz=z
a“§<
Z ~
< 92
g <~
© g
o
DS41291D_CN %510 1t ?‘JJ% © 2007 Microchip Technology Inc.



PIC16F882/883/884/886/887

*x5: PIC16F884/887 44 5|~ 5 (TQFP)
o | 2| M Wi Srpfue ECCP |EUSART| MSSP dE | o
RAO | 19 [ANO/ULPWU| C12INO- - - — — - - -
RA1 | 20 AN1 C12IN1- - - - - - - -
RA2 | 21 AN2 C2IN+ — — — — — — VREF-/CVREF
RA3 | 22 AN3 C1IN+ - - — — - - VREF+
RA4 | 23 _ c10UT TOCKI - _ - - -
RA5 | 24 AN4 C20UT - - — ss - - -
RA6 | 31 - - - - - - — |osc2/cLKouT
RA7 | 31 — — — — - - - — | OSC1/CLKIN
RBO | 8 AN12 - - - - - IOC/NT | Y -
RB1| 9 AN10 C12IN3- - - - - loC Y -
RB2 | 10 ANS8 - - - _ _ fole Y -
RB3 | 11 AN9 C12IN2- - - - - loC Y PGM
RB4 | 14 AN11 — — — — - loc Y -
RB5 | 15 AN13 — T1G — — — l10C \4 —
RB6 | 16 - - - - - - loC Y ICSPCLK
RB7 | 17 - - - - - - loC Y ICSPDAT
RCO | 32 _ - T10SO/T1CKI - _ _ - - -
RC1| 35 - - T10SI CCP2 — - - _ _
RC2 | 36 - - - CCP1/PIA| — — — — —
RC3 | 37 - - - - —  |sckiscL| — - -
RC4 | 42 - - - - —  |sbispa| — - -
RC5 | 43 - - - - - SDO - - -
RC6 | 44 _ - - - TX/CK _ - - -
RC7 | 1 - - - - RX/DT - - - -
RDO | 38 — - - - - — - - -
RD1 | 39 - - - - - - - - -
RD2 | 40 - - - - - - - - -
RD3 | 41 - - - - - - - - -
RD4 _ - - - _ _ - - -
RD5 | 3 - - - P1B — - - - -
RD6 — — — P1C — — — — —
RD7 | 5 — — — P1D — — — — —
REO | 25 AN5 - - - - - - - -
RE1 | 26 ANG - - - - - - - -
RE2 | 27 AN7 - - - _ _ - - -
RE3 | 18 — - - - — — - Y™ MCLR/VPP
— 7 - — — — — - — — VDD
— 28 — — — — — — — — VDD
— | 6 — - - - — — - - Vss
L - — — — - - — — [ NC b
— 29 — — — — — — — — Vss
K — — — — — — — — [N (e
— | 33 — — - — - — — — [N crEm
- |12 - — - — - - — — |NC i
W 1 JUETERASMEE MCLR TS I A fE s L
© 2007 Microchip Technology Inc. oy DS41291D_CN 411
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H3x

IO T . ORI
2.0 AR R
KT I 1 1 1 SO
4.0  PRGAEH CRrlglE R e AR AR
5.0  Timer0 B ..o
6.0 FAETIEM Timert AHL o
7.0 Timer2 BEE oo
8.0  LBEGERAIHL Lo
9.0 HIEULLE (ADC) FEHL. ..o,
10.0 #i#5 EEPROM FlINAFFR A7 fitiasda il
11.0 SESRTUHHAE / ELBE IPWM ARB e,
12.0 M9RIIE FH RD Rl k4 (EUSART)
13.0 FIAEHATHTIET (MO SP ) B ettt e et e e e e e e et e e e et e e e e et e e e e e e e e e e seeseeeeeeeeneeenesaaneas
14.0 CPU FIREFFRTERE oo

15.0 FEAIEGHE oo

16.0 JT R ST oo

17.0 BRIV oo

18.0 DC FTAC KR .o

19.0 FHEEEIL oo

% A: A TS |1 0] 70 N T

B B: AHA PIC® 2R e

=01 OO

MiCrochip P El ..o

B R R I R

R T B oo

[ 5 S

T R U 2R ettt ettt ettt ettt et e et ettt et e et et et et et et e et et et et et et er e et e et et et ete et ete s e etet e e eeaeaneas 285

H 5 F
BT 5 S e SORY 2 S IE R A Microchip 725t e Sk, FRATHREAST ot s AR (0 Py 28 RS i, 2 ST bl AL S R Bk .
Fi A0 P S BT SRS B ST RRAS (A4 HE T 45 B4 T
1 SRAA 0] A R A AR AT ) ORI AN, I TSR R I A | TRC 4BE, W Tl ) CTRC@microchip.com, B4 4<%
WP CGEERBER) 1LEF) 86-21-5407 5066. FHA TR0 & 1o

BHBIE T
FRIRAGASKAE T BB AT, T8 AT R 2 ) R 190
http://www.microchip.com
%ﬁ%ﬁ?%*ﬁ%*ﬁ?w%&iﬁ@iﬁﬁié’%%ﬂﬂﬂﬁfﬁiiﬁﬂxo SCHRG 5 HP AT R S I RE AR S, il DS30000A & DS30000

iR

AT EAF T REATA Oy Rk, IR T SEBRIsAT 5 400 T hid 80N A A TR A0 22 7 LSS AR D e — HLIRATT T A 2114%
P8 1 SCRSAFAERE S ZE I, e RATHNIRSR . BieaR by B L nad A Ik RROAS R SCARUAR

T AR B AR, EEd L e — A i)

« Microchip ¥} http://www.microchip.com
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1.0 MR

AR FNHEK % T PIC16F882/883/884/886/887 #441-.
PIC16F882/883/886 [1H:f%:2:74 : 28 5| PDIP,
SOIC. SSOP #11 QFN. PIC16F884/887 [t&:5:45 15
40 511 PDIP LA 44 514 QFN F1 TQFP. & 1-1 451
T PIC16F882/883/886 #sfFIMAE, K 1-2 AT
PIC16F884/887 #3fFIAEK] . & 1-1 F1R 1-2 5 TAHH
IV LN R AL
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11 PIC16F882/883/886 HEK]
e B PORTA
13 S 2k 8 RAO
X <}i{ TP S K RA1
N1E RA2
2K@)yak(My L <=>{| RA3
[ M
8K X 14 RAM 22‘51
Ak 8 JURMERE 128012561 RA6
(13 47) 368 71 <«»X| RA7
SCAF AT
T 14 PORTB
sk RAM -1k 9 <> RBO
<> RB1
-1 MUX
164 H 17 = L Re2
BT 7 == RB4
Tk =X RB5
=7 <="| RB6
K rey
PORTC
8 =] RCO
e RC1
le>>| RC2
> RC3
FHLAE I =] RC4
\V SE N <= RC5
e B B TTRYRee
R I b I =X RC7
il T PORTE
OSC1/CLKIN =24
MK HIH
K HE < I 2
0SC2/CLKOUT NS < RE3
X0
P
P s %
v ccr2  K—
MCLR VDD  Vss
F{B2"
I
(ICD)
T10SI X———  Timert
32 kHz < .
T10SO [X———  fe#d ¢ = o S 9
o a L m 0 o o 2 ¢
— O = = =
TOCKI TG | Tick X3 S & & a & 3 318
_ _ , Ll
Timer0 Timer1 Timer2 EUSART ECCP AT 1 (MSSP)
I L TR
N VREF+
VREF+X— MR s ; j?ﬁ%f‘j X VREF- 8 EEDATA
VREF- X} (ADC) 11232 11 e R
: ~—{X]CVReF 128@)256(1)
l l T
%%%%%%%é%%% EEPROM
OC-ANNTONO - N® A
Z2Z2ZZ2zZZZS35 oy z85225z> EEADDR
T2TzRERzzes $2222353 ;
SN E5od
[CNGRONS)
b 1:  {L PIC16F883.
2:  {{PIC16F882.
DS41291D_CN %14 1t %ﬂﬁ%} © 2007 Microchip Technology Inc.
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A 1-2: PIC16F884/887 HEK]
[ PORTA
13 8
— HOlR B R0
<= R K RA1
aféa RA2
4KM8K X 14 L RA3
T RAM gﬁ‘s‘
i ftas 8 ZHURHERL 256(1)/368 -1t RA6
(1347 A RA7
17
=3ad
MR 1 RBO
RB1
JRA A A7 RB2
RB3
| HESE 7 RB4
=] RB5
RB6
RB7
8 RCO
RC1
=] RC2
3 L RC3
L AE Y RC4
v N 2% ﬂ ]| RC5
N e RC6
RN e RO7
wima = | el ALU
£l e
OSC1/CLKIN i RDO
K . pn RD1
(K]
g ol RD2
0SC2/CLKOUT RIE Sgi
A RD5
R RD6
e o RD7
ER cecp2 K=
MCLR VDD Vss PORTE
o <] REO
2 RE1
mkE K== Kre2
(ICD) RE3
T10sI X———  Timert
32 kHz < .
T10S0 [—— - & S 3
N =
S 3 5o 00 92 %
TOCKI TIG | TICKI S 8 & & a 23 318
T TlY R TEET
EsbA
Timer0 Timer1 Timer2 EUSART ECCP T T (MSSP)
3 & i @
it l«—{X]VREF+
VREF+ X WOt 2 l’fi?iméﬁ -« VREF- 8 [ EEDATA
VREF- X1 (ADC) TS W AR R
~—LX]CvRer 2561 45
EEPROM
$33333333%zz2z22 £2zz23%23 EEADDR
ofNNNN-ON
00000 " © g
b 1: 1Y PIC16F884.
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F1-1: PIC16F882/883/886 5| It & i)t F
A H 3
K wie | B | @A ik
RAO/ANO/ULPWU/C12INO- RAO TTL | CMOS | @A I/0.
ANO AN — | A/DliE 0 A
ULPWU AN — | R IEEMR B .
C12INO- AN — | s C1 8k C2 (Mt .
RA1/AN1/C12IN1- RA1 TTL | CMOS |i#H 1/O. B fiiREn b,
AN1 AN — | A/DI@IE 15N
C12IN1- AN — | th#ds C1 sk C2 (A .
RA2/AN2/VREF-/CVREF/C2IN+ RA2 TTL | CMOS | @A 1/0.
AN2 AN — |A/DEIE 2.
VREF- AN —  |AD i HHIERIAN .
CVREF — AN | LK SR 22 R
C2IN+ AN — |t C2 MIERI .
RA3/AN3/VREF+/C1IN+ RA3 TTL — | iAo,
AN3 AN — |A/DIHE 3.
VREF+ AN — Y HL s o
C1IN+ AN — |t C1 IR .
RA4/TOCKI/C10UT RA4 TTL | CMOS |} 11O, B AR b,
TOCKI ST — | Timer0 it
c10UT — CMOS | Lt C1 finth o
RA5/AN4/SS/C20UT RA5 TTL | CMOS |j@f I/0.
AN4 AN — |A/DE 4.
ss ST — | ABhEEmA.
C20UT — CMOS | Lh#as C2 Hirth o
RA6/0SC2/CLKOUT RA6 TTL | CMOS | @A I/0.
0SC2 — XTAL |56 M B E5A.
CLKOUT — CMOS | Fosc/4 it .
RA7/0SC1/CLKIN RA7 TTL | CMOS | @A I/0.,
osc1 XTAL - rnd R .
CLKIN ST — | AN IRC YR A iE ;.
RBO/AN12/INT RBO TTL | CMOS |jiif] VO, Huplisihl iy s P Astbrp . Sl e rd g,
AN12 AN — |A/DiiE 12,
INT ST — [,
RB1/AN10/P1C/C12IN3- RB1 TTL | CMOS | /O, Sppids i s PR . Spopdgi g L.
AN10 AN — | A/D il 10,
P1C — CMOS | PWM %t .
C12IN3- AN — Lbia% C1 8k C2 [IfdA .
RB2/AN8/P1B RB2 TTL | CMOS | 11O, sppidas il ik s PR r. S RE ) b,
AN8 AN — |A/DiiE 8.
P1B — CMOS | PWM %t .
B AN = BB CMOS = CMOS seze4i A\ sl OD = JwilJITiHs
TTL = TTL A% ST = CMOS HL [yt 2 5 fs 2 4 S N
HY = XTAL = fidic
DS41291D_CN %516 7{ ?‘JJ% © 2007 Microchip Technology Inc.
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x11. PIC16F882/883/886 5L E Uil  (48)
B me | B | W #d
RB3/AN9/PGM/C12IN2- RB3 TTL | CMOS |JiiH /0. S ff) i ARk . S BB 1
AN9 AN — |A/DIEIE 9.
PGM ST — | R ICSP™ g lifis s .
C12IN2- AN — | H#RE C1 E C2 Mt .
RB4/AN11/P1D RB4 TTL | CMOS |jiif] VO, Pl s P A b rp by . Sl e f L.
AN11 AN — | A/DEIE 11,
P1D — CMOS | PWM %t .
RB5/AN13/T1G RB5 TTL | CMOS |j@if] VO, Sl At . Sl gerd b,
AN13 AN — |A/DIiiE 13.
T1G ST — | Timer1 ZEiB#I .
RB6/ICSPCLK RB6 TTL | CMOS |jiif] VO, Huplisihl iy i FAstbrp . Sl ferd) L.
ICSPCLK | ST — | AT B
RB7/ICSPDAT RB7 TTL | CMOS |jiif] VO, Mzl s P At rp b . Sl e rl L.
ICSPDAT | ST | CMOS |IcSP™ % 1/0.
RCO/T10SO/T1CKI RCO ST | CMOS | i/ I/0.
T10S0O — CMOS | Timer1 i sttt o
T1CKI ST — | Timer1 W4t
RC1/T10SI/CCP2 RC1 ST | CMOS |iEf I/0.
T10SI ST — | Timer1 $R¥% 25 .
CCP2 ST | CMOS | #fi# / bk /PWM2.
RC2/P1A/CCP1 RC2 ST | CMOS | I/0.
P1A — CMOS | PWM %t .
CCP1 ST | CMOS | jfi#¢ / th#k /IPWM1,
RC3/SCK/SCL RC3 ST | CMOS i I/0.
SCK ST | CMOS | SPI 4,
SCL ST OD |12C™ [,
RC4/SDI/SDA RC4 ST | CMOS |i#f I/0.
SDI ST — | SPI H#EfAN .
SDA ST OD | 12C Byt | il
RC5/SDO RC5 ST | CMOS |i&E/ I/0.
SDO — CMOS | SPI #di it .
RC6/TX/CK RC6 ST | CMOS |iiH I/0.
X — CMOS | EUSART # ki%.
CK ST | CMOS | EUSART [rls5 4.
RC7/RX/DT RC7 ST | CMOS |i&f I/0.
RX ST — EUSART 24N .
DT ST | CMOS | EUSART a4k .
RE3/MCLR/VPP RE3 TTL — @A
MCLR ST — WA P R A
VPP HV — Y LR
Vss Vss e — | BB .
VDD VDD IV — IEHLE .
B AN = B B CMOS = CMOS 74 A sl OD = JwthITis
TTL = TTL &% ST = CMOS HL P [¥ it 2 FF il & 2 A\
HVY = &b XTAL = @ik

i
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*1-2: PIC16F884/887 5| JIic & 1t B
i i
£ mie | B | B0 ik
RAO/ANO/ULPWU/C12INO- RAO TTL | CMOS |/ 1/0.
ANO AN — | A/DEIE O BN,
ULPWU AN — | BIRIhFEMR B
C12INO- | AN — | k#3115 C2 RN
RA1/AN1/C12IN1- RA1 TTL | CMOS |;@f 1/0.
AN AN — | A/DEE 1 N,
C12IN1- AN — Lhieas C1 8t C2 f AN .
RA2/AN2/VREF-/CVREF/C2IN+ RA2 TTL | CMOS | i/ I/0.
AN2 AN —  |ADjEiE 2.
VREF- AN —  |AID B HEHEERAN .
CVREF — AN | LB gs s R
C2IN+ AN — |t C2 IEMA .
RA3/AN3/VREF+/C1IN+ RA3 TTL | CMOS | i/ I/0.
AN3 AN —  |ADHiE 3.
VREF+ AN —  |AD EZZHERIA .
C1IN+ AN — | tkBEs G MERA.
RA4/TOCKI/C10UT RA4 TTL | CMOS |ifif{ I/O.
TOCKI ST — | TimerO I}l .
c10uUT — | CMOS | Lk#:38 C1 it
RA5/AN4/SS/C20UT RA5 TTL | CMOS | /il I/O.
AN4 AN — | A/D il 4.
SS ST — | SR
c20uUT — | CMOS | thfse C2 fithh .
RAB/0SC2/CLKOUT RA6 TTL | CMOS |/ I/0.
0SC2 — XTAL | 53 / i deas.
CLKOUT | — | CMOS |Fosc/4 %iili.
RA7/0SC1/CLKIN RA7 TTL | CMOS |@f 1/o.
0SC1 | XTAL — | R RS
CLKIN ST — | AN RN /RC PR s .
RBO/AN12/INT RBO TTL | CMOS |iH /0. szl s ARt 7. Sl fe it L.
AN12 AN — | A/D i 12,
INT ST — | 4B
RB1/AN10/C12IN3- RB1 TTL | CMOS | 1/0. Bzl s ARt . Sl e L.
AN10 AN — | A/ID i 10.
C12IN3- | AN — | th#ue C1 5K C2 .
RB2/AN8 RB2 TTL | CMOS |J#H /O, szl s ARt 7. Bl e L.
AN8 AN — |ADHiE 8.
RB3/AN9/PGM/C12IN2- RB3 TTL | CMOS |3l 1O, SplFshil ity A PASth b T, Sl B 1R bhr
AN9 AN — | A/DEIH 9.
PGM ST —  |KHE ICSP™ gafiftifes| .
C12IN2- | AN — | te#ue C1 5K C2 .
23pac AN = AL Bl CMOS = CMOS e &4 A ol OD = wilJTis
TTL = TTL &4 ST = CMOS Hi Y fiy s i ik 2 s A\
HY = & XTAL = i
DS41291D_CN %518 7( ?‘JJ% © 2007 Microchip Technology Inc.



PIC16F882/883/884/886/887

*1-2: PIC16F884/887 5| MECE LA  (48)
1 1
27K e | M| S
RB4/AN11 RB4 TTL | CMOS | 11O, s il i) i P AR b7 o PO BB 1Y) b
AN11 AN — | ADiE 1.
RB5/AN13/T1G RB5 TTL | CMOS | @A /0. Szl i) s P25 4k il . SO REI F g
AN13 AN — | A/ID i 13.
T1G ST — | Timer1 ¥3@#i N .
RB6/ICSPCLK RB6 TTL | CMOS |l 1/O. Sl il e P AR P b s RE R b4 o
ICSPCLK | ST — | AT B
RB7/ICSPDAT RB7 TTL | CMOS | 11O, sl i) i P AR b7 o PO BB 1Y) b
ICSPDAT | ST TTL |ICSP™ %4 1/0.,
RCO/T10SO/T1CKI RCO ST | CMOS | 1/0.
T10SO — XTAL | Timer1 #&¥% sefii i .
TICKI ST — | Timer1 Wit .
RC1/T10SI/CCP2 RC1 ST | CMOS | @A /0.,
T10SI | XTAL — | Timer1 R SN
cCcP2 ST | CMOS | #fi#it / thig /PWM2,
RC2/P1A/CCP1 RC2 ST | CMOS | i@/ I/0.
P1A ST | CMOS | PWM i,
CCP1 — | CMOS | #i# / b /PWM1.
RC3/SCK/SCL RC3 ST | CMOS |iifg /0.
SCK ST | CMOS | sPI if4b.
SCL ST OD |12C™ fif4,
RC4/SDI/SDA RC4 ST | CMOS |/ /0.
SDI ST — | SPI s
SDA ST OD | 12C St / fth
RC5/SDO RC5 ST | CMOS |iifj 1/0.
SDO — | CMOS | SPI ##térH .
RC6/TX/CK RC6 ST | CMOS |i#f /0.
TX — CMOS | EUSART S k%,
CK ST | CMOS | EUSART [mj25 4,
RC7/RX/DT RC7 ST | CMOS |/ 1/0.
RX ST — |EUSART L8 .
DT ST | CMOS | EUSART [ 4 .
RDO RDO TTL | CMOS |i#f I/O.
RD1 RD1 TTL | CMOS |3#)1 110,
RD2 RD2 TTL | CMOS |i&f I/0.
RD3 RD3 TTL | CMOS | ;&) 1/0.
RD4 RD4 TTL | CMOS |s#)H 1/0.
RD5/P1B RD5 TTL | CMOS | ;@ 1/0.
P1B — | CMOS | PWM #itt,
RD6/P1C RD6 TTL | CMOS | i@/ I/O.
P1C — | CMOS | PWM %t
B AN = KSR Sk CMOS = CMOS 3284 A\ sl i OD = JWiITHE
TTL = TTL AR ST = CMOS H Y [iti % fi & A A
HV = & fs XTAL = ik
© 2007 Microchip Technology Inc. Ryt DS41291D_CN 419 1l



PIC16F882/883/884/886/887

*1-2: PIC16F884/887 5| ECE LA  (48)
1 1
2 o | B | A it
RD7/P1D RD7 TTL | CMOS [;aH 1/0.
P1D — CMOS | PWM %t
REO/AN5 REO TTL | CMOS | ;@ 1/0.
AN5 AN — | AD i 5.
RE1/AN6 RE1 ST | CMOS | A /0.
ANG AN — | AD i 6.
RE2/AN7 RE2 TTL | CMOS | ;@ 1/0.
AN7 AN — A/D il 7,
RE3/MCLR/VPP RE3 TTL —  |EEs.
MCLR ST — N R A
VPP HV — | ik,
Vss Vss L — | Es g,
VDD VDD HL —  |IEWE.
i3pa AN = PRI B CMOS = CMOS &% A ol OD = JwilJTis
TTL = TTL &M ST = CMOS Hi-F i il 2 254 N\
HV = &k XTAL = @i
DS41291D_CN %520 1t ?‘JJ% © 2007 Microchip Technology Inc.



PIC16F882/883/884/886/887

2.0 FAAESSHIMIRL B 2-2:  PIC16F883/PIC16F884 ({1t
2RI AN HERR
21 EREFEASRR

PC<12:0>
PIC16F882/883/884/886/887 .25 13 fiIMFE/T i1 Hi 2% AL ‘RETURN |
(program counter, PC) , 7] 31 PIC16F882 (1) RETFTE, RETLW 13
2K x 14 (0000h-07FFh) M2/ 7476t =57, PIC16F883
1 PIC16F884 [f] 4K x 14  (0000h-OFFFh) e P17 P
i = W LA ) PIC16F886 F1 PIC16F887 [ 8K x 14 2%‘&&&
(0000h-1FFFh) IREf A7 fifi ) o Uy )t DA 13l B¢ —
R TLA P EATRI RIS — 4 8K x 14 238, RA W A, .
T 0000h 4, 4% T- 0004h &b I 2-2 A1 TR
2-3) .
ESATETS 0000h
Bl2-1:  PIC16F882 /P77 2% Wi AR .
. <——
‘ PC<12:0> |
CALL, RETURN 13 S ADES 0004h
RETFIE, RETLW 0005h
E
Jr LR O7FFh
1 9 Trhi - 0800h
2 Yt h OFFFh
.
L]
8 iRk
Kl 2-3: PIC16F886/PIC16F887 KL/ F 1%
s 1] 0000h R LT AN HEAR
[ ]
: <:: ‘ PC<12:0> |
. CALL, RETURN 13
o () 0004h RETFIE, RETLW
3 0005h
Fr k%%)?{ #5070
TPt 07FFh 1 iRk
2 e
[ ]
[ ]
L]
8 iR
S ) 0000h
[ ]
. T
ot i ] 0004h
a 0005h
H0m
07FFh
0800h
EAN
o LR ) OFFFh
T w2t 1000h
17FFh
1800h
H3
L 1FFFh
© 2007 Microchip Technology Inc. Ryt DS41291D_CN & 21 1l
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22 HARAFEAS IR

AR (LR 2-2 FE 2-3) 40 4 A X
(bank) , fu&iH % 7% (General Purpose
Register, GPR) FIFFkIIfe %7 f£45 (Special Function
Register, SFR) o Rk L He aF 40 fr T A0k X T
32 MG, WA HF AR LTINS RAM, LT84 E
X G 96 NG, Bank 1t FOh-FFh, Bank 2
H[¥] 170h-17Fh F1 Bank 3 H ] 1FOh-1FFh %7 {7 4% F. 00
¥g16) Bank O #f{iHhl: 70n-7Fh. #E4517fif X SEELAY
TR ZFAE (GPR) IMSEhr s Bl T Bk gsF. 1E4n
R 2-5 FE 2-6 Fir. B I RAM $otiisk
SEHL, EEHUNIR[E 0. STATUS H 17441 RP<1:0> A 1%
it X IEFRAT «

RP1 RPO
0 0 —i%E#¥HBankO
0 1 —%EFBank1
1 0 —>i%EFHBank2
1 1 —>%#HBank3

2.2.1 T H SO A7 4

7E PIC16F882 32774kl 128 x 8 MIEMAR, 7E
PIC16F883/PIC16F884 1L\ 256 x 8 [KJEA M, 1MiE
PIC16F886/PIC16F887 LA 368 x 8 1T sk k. i
AR A7 8% ( File Select Register, FSR) %5
[V AN AT A (ILEE 2.4 35 “IRj#ES4k. INDF
1 FSR &Fr488”) .

E: STATUS %7744 11 IRP 1 RP1 7 {58,

AR AREFE 0.

222 FER I RE 75 A7 2%

R I E AR a2 CPU FIAMAAE Sk fz il sk k4T
Tt E S ES (LR 2-1) o XLy
#A& RAM,

KR Th e A2 98 T A OB 2 WIZRIAME SFR. AT
NHE WAL RER KT A7 8 SHMETHREA S 2547
PO AEA N AN T BE I ZE AT

DS41291D_CN %522 1t
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PIC16F882/883/884/886/887

K 2-4. PIC16F882 153k e & F7as
A A A A
Hohl Hohl Hohil: Mk
[HEEAS I 00h [HEEAS I 80h g () 100h HEEAS SN 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 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 T 18Eh
TMR1H OFh OSCCON 8Fh EEADRH 10Fh ] 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 I0CB 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 ADCON1 9Fh 11Fh 19Fh
20h - AOh 120h 1A0h
A1
. 32 BEh
AAEA con
96 T
EFh 16Fh 1EFh
PUA R X FOh PR A X 170h PR A X 1FOh
7Eh 70h-7Fh FEh 70h-7Fh 17Eh 70h-7Fh 1FFh
Bank 0 Bank 1 Bank 2 Bank 3

O Sk seisds et as o6, 8k 0.
ba S PR (R o e

i
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PIC16F882/883/884/886/887

& 2-5; PIC16F883/PIC16F884 [{IHF Bk Th it HF fE o

A A pais pais
Huhtk Huhtk Huhk Huhk
gz < ) 00h e - ) 80h i - ) 100h e 4 () 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 EEDATA 10Ch EECON1 18Ch
PIR2 0Dh PIE2 8Dh EEADR 10Dh EECON2() 18Dh
TMR1L OEh PCON 8Eh EEDATH 10Eh e 18Eh
TMR1H OFh OSCCON 8Fh EEADRH 10Fh 125 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 I0CB 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 ADCON1 9Fh 11Fh 19Fh
20h AOh 120h 1A0h
1EH EH
AAFI Ao
1EH
AT A 80 7 80 7
96 77 EFh 16Fh 1EFh
PR X FOh PO/ X 170h PR A X 1FOh
7Eh 70h-7Fh FEh 70h-7Fh 17Eh 70h-7Fh 1FFh
Bank 0 Bank 1 Bank 2 Bank 3

O AR f2 6ot 304 0.
be S FI | R o R e i
2: {{ PIC16F884.

i
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PIC16F882/883/884/886/887

& 2-6: PIC16F886/PIC16F887 [k Th AL BT 1758
A A pais pais
ik ik Mk Mk
[HEEAS I 00h [HEEAS I 80h gk () 100h HEEAS SN 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 EEDATA 10Ch EECON1 18Ch
PIR2 0Dh PIE2 8Dh EEADR 10Dh EECON2() 18Dh
TMR1L OEh PCON 8Eh EEDATH 10Eh e 18Eh
TMR1H OFh OSCCON 8Fh EEADRH 10Fh 125 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 I0CB 96h . 116h . 196h
CCP1CON 17h VRCON 97h Fqp e 117h Kpr 197h
RCSTA 18h TXSTA 98h 118h 198h
TXREG 19h SPBRG 99h 16 71 119h 16 71 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 ADCON1 9Fh 11Fh 19Fh
20h AOh 120h 1A0h
i .
3Fh i N S A A
) e
S 2 A7 2 4on 60 = 1t -
‘ T 80 7Y 80 ¥
96 A
6Fh EFh 16Fh 1EFh
70h PR R X FOh PR A X 170h PR E A X 1FOh
7Eh 70h-7Fh FEh 70h-7Fh 17Eh 70h-7Fh 1FFh
Bank 0 Bank 1 Bank 2 Bank 3

AR B2 A7 s o

O 9B s 764 518, 3 0.
w1
2: {{ PIC16F887.

i
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PIC16F882/883/884/886/887

*x21: PIC16F882/883/884/886/887 kI AL B fAasiL i (BANK 0)

M &K Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bito | _ gg%@g " i
Bank 0

00h | INDF FHEZS IS FSR MM 7 FHEER AR ORI HRD) xxxx xxxx | 37,213
01h | TMRO Timer0 B 75 f7 4% xxxx xxxx | 73,213
02h |PCL TR RO G 0000 0000 | 37,213
03h | STATUS IRP | RP1 RPO TO PD | z | DC c 0001 1xxx | 29,213
04h |FSR 5] BBl A7 i 2 HB SR B xxxx xxxx | 37,213
05h | PORTA® RA7 RA6 RA5 RA4 RA3 RA2 RA1 RAO | xxxx xxxx | 39,213
o6h | PORTB® RB7 RB6 RB5 RB4 RB3 RB2 RB1 RBO | xxxx xxxx | 48213
07h | PORTC®) RC7 RC6 RC5 RC4 RC3 RC2 RC1 RCO xxxx xxxx | 53,213
0s8h | PORTD(®4) RD7 RD6 RD5 RD4 RD3 RD2 RD1 RDO xxxx xxxx | 57,213
09%h | PORTE® — — — — RE3 RE2(4) RE14) REOW | ———- xxxx | 59,213
0Ah | PCLATH — — — TR B 5 5 A I B s ---0 0000 | 37,213
0Bh |INTCON GIE PEIE TOIE INTE RBIE TOIF INTF RBIF™ | 0000 000x | 31,213
och |PIR1 — ADIF RCIF TXIF SSPIF | CCP1IF | TMR2IF | TMR1IF | -000 0000 | 34,213
0Dh | PIR2 OSFIF C2IF C1IF EEIF BCLIF | ULPWUIF — CCP2IF | 0000 00-0 | 35213
0OEh | TMRIL 16 £ TMR1 2777 S 77 (1) (AR 27 179 xxxx xxxx | 76,213
OFh | TMR1H 16 A7, TMR1 A 478 = 1 I ORFE A A7 4 xxxx xxxx | 76,213
10h | T1CON T1GINV | TMR1GE | T1CKPS1 | T1CKPS0 |T1OSCEN| T1SYNC | TMR1CS |TMR1ON 0000 0000 | 79,213
11h | TMR2 Timer2 Kbk 25 1748 0000 0000 | 81,213
12h | T2CON — | Toutpss] TouTPs2 | TOUTPS1 | TOUTPSO | TMR2ON | T2CKPS1 [ T2CKPSO | -000 0000 | 82213
13h | SSPBUF [ 35 E AT o B B 8% /e A 0 xxxx xxxx | 179,213
14h | SSPCON®@ WCOL | SSPOV | SSPEN CKP | SSPM3 | SSPM2 | SSPM1 | SSPMO | 0000 0000 | 177,213
15h | CCPR1L e/ LU IPWM 54788 1 KT (LSB) xxxx xxxx | 126,213
16h | CCPR1H P/ LA IPWM 97788 1 [m 71 (MSB) xxxx xxxx | 126,213
17h | CCP1CON P1MA P1MO DC1B1 DC1BO | CCP1M3 | CCP1M2 | CCP1M1 | CCP1MO | 0000 0000 | 124,213
18h | RCSTA SPEN RX9 SREN CREN ADDEN FERR OERR RX9D | 0000 000x | 159,213
19h | TXREG EUSART ik #is & f 4% 0000 0000 | 151,213
1Ah | RCREG EUSART $ICEE & f2 4 0000 0000 | 156,213
1Bh | CCPR2L i / LB /PWM FAF 2 2 IR 1Y (LSB) xxxx xxxx | 126,213
1Ch | CCPR2H B 1 LU IPWM 257285 2 [0 217 (MSB) XXXX XXXX | 126,213
1Dh | CCP2CON - ‘ - ‘ DC2B1 ‘ DC2B0 ‘ CCP2M3 ‘ CCP2M2 | CCP2M1 ‘ CCP2MO | --00 0000 | 125,214
1Eh |ADRESH | A/ID 4 42 2l 77 xxxx xxxx | 99,214
1Fh | ADCONO ADCS1 | ADCSO | CHs3 | cHs2 | cHs1 | cHso |GODONE| ADON | 0000 0000 | 104214

Bl — = RSEBHIE (R 0), u=AE, x=RKH, q=BEEREETE, B = KB
b 1:  MCLR A1 WDT A7 A2t B A a5 v S i = A i .- RBIF AL¥ e 53 R0 %, (A SRAFAEARICIS, e KRR 1.
2: 4 SSPCON 7 {7 #H1) SSPM<3:0> {i = 1001 I, {Tfa]% SSPADD SFR il () i85k 5 5 /F 40 50 SSPMSK 25 74l AT L4l
5 BiE S WA A7 13-3 il 13-4,
3. AARBHUDIREI d1 ANSEL I ANSELH %5 A7 g4 i 11 5 M AE S A5 SE BT 0, BB Bl ke X (PORD BUAAE (Ml
AL I .
4:  {L PIC16F884/PIC16F887.
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PIC16F882/883/884/886/887

*x® 2-2; PIC16F882/883/884/886/887 kAL BF fAasyL i (BANK 1)

ik P Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 ng%@gﬁ i
Bank 1

80h | INDF FhbiZdh bR oc S FSR M R FHEEIRAE A ORI A AR xxxx xxxx | 37,213
81h |OPTION_REG| RBPU | INTEDG ToCS TOSE PSA PS2 | PS1 | PSO 1111 1111 | 29,214
82h |PCL PR (PC) MRS 0000 0000 | 37,213
83h | STATUS IRP | RP1 RPO | TO | PD | z | DC | o] 0001 1xxx | 29,213
84h | FSR TS 17 i AL xxxx xxxx | 37213
85h | TRISA TRISA7 | TRISA6 | TRISA5 | TRISA4 | TRISA3 | TRISA2 | TRISA1 | TRISAO | 1111 1111 | 39,214
86h | TRISB TRISB7 | TRISB6 | TRISB5 | TRISB4 | TRISB3 | TRISB2 | TRISB1 | TRISBO | 1111 1111 | 48,214
87h | TRISC TRISC7 | TRISC6 | TRISC5 | TRISC4 | TRISC3 | TRISC2 | TRISC1 | TRISCO | 1111 1111 | 53,214
8sh | TRISD® TRISD7 | TRISD6 | TRISD5 | TRISD4 | TRISD3 | TRISD2 | TRISD1 | TRISDO | 1111 1111 | 57,214
89h | TRISE — — — — TRISE3 | TRISE2®) | TRISE1®) | TRISEO® | ———- 1111 | 59,214
8Ah PCLATH — — — TR es i 5 7S % ---0 0000 37,213
8Bh |INTCON GIE PEIE TOIE INTE RBIE TOIF INTF RBIF™M | 0000 000x | 31,213
8ch |PIE1 = ADIE RCIE TXIE SSPIE | CCP1IE | TMR2IE | TMR1IE | -000 0000 | 32,214
8Dh |PIE2 OSFIE C2IE C1IE EEIE BCLIE | ULPWUIE = CCP2IE | 0000 00-0 | 33,214
8Eh |PCON = = ULPWUE | SBOREN = = POR BOR --01 --qq | 36,214
8Fh | OSCCON — IRCF2 IRCF1 IRCFO 0STS HTS LTS SCS | -110 q000 | 62,214
90h | OSCTUNE = = = TUN4 TUN3 TUN2 TUN1 TUNO | ---0 0000 | 66,214
91h | SSPCON2 GCEN | ACKSTAT | ACKDT | ACKEN RCEN PEN RSEN SEN | 0000 0000 | 177,214
92h PR2 Timer2 f& 3] 251758 1111 1111 81,214
93h | SSPADD® | b piqriiin (12C B Mk 0000 0000 | 185,214
93h | SSPMsK® MSK7 MSK6 MSK5 MSK4 MSK3 MSK2 MSKA1 MSKO | 1111 1111 | 185214
94h | SSPSTAT SMP CKE D/A P S R/W UA BF 0000 0000 | 185,214
95h | WPUB WPUB7 | WPUB6 | WPUB5 | WPUB4 | WPUB3 | WPUB2 | WPUB1 | WPUBO | 1111 1111 | 49,214
96h |lOCB IOCB7 I0CB6 I0CB5 10CB4 10CB3 I0CB2 I0CB1 IOCBO | 0000 0000 | 49,214
97h | VRCON VREN VROE VRR VRSS VR3 VR2 VR1 VRO 0000 0000 | 97,214
98h | TXSTA CSRC TX9 TXEN SYNC | SENDB | BRGH TRMT TX9D | 0000 0010 | 158,214
99h | SPBRG BRG7 BRG6 BRG5 BRG4 BRG3 BRG2 BRG1 BRGO | 0000 0000 | 161,214
9Ah | SPBRGH BRG15 | BRG14 | BRG13 | BRG12 | BRG11 | BRG10 BRG9 BRG8 | 0000 0000 | 161,214
9Bh | PWM1CON PRSEN PDC6 PDC5 PDC4 PDC3 PDC2 PDC1 PDCO | 0000 0000 | 144,214
9Ch | ECCPAS ECCPASE | ECCPAS2 | ECCPAS1 | ECCPASO | PSSAC1 | PSSACO | PSSBD1 | PSSBDO | 0000 0000 | 141,214
9Dh | PSTRCON = = = STRSYNC | STRD STRC STRB STRA | ---0 0001 | 145,214
9Eh | ADRESL A/D 45 HL 2 A7 R XXXX XXXX 99,214
9Fh | ADCON1 ADFM = VCFG1 | VCFGO = = = = 0-00 ---- | 105214
B — =R N 0), u =AE, x = KA, o= BERRAEE, B = REH

e 1:  MCLR Hl WDT & 47 A2 6t B Bl A7 2% v SG i A0 (E7 A S . RBIF K A2 S A IR &, (B SR A7 AE RIS, 0k PR 1.

;{04 SSPCON 7Z7f7-45/f1 SSPM<3:0> fi. = 1001 A A Vi)
3: {Y{PIC16F884/PIC16F887.
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PIC16F882/883/884/886/887

x 2-3; PIC16F882/883/884/886/887 kI fe A fAasil & (BANK 2)

B &% Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 ng%?gﬁ i
Bank 2

100h | INDF FHEZH AR IC T FSR A S BUR A R CREMH SRS xxxx xxxx | 37,213
101h | TMRO Timer0 itk 27 17 2% XXXX XXXX 73,213
102h | PCL FERAE (PC) e 0000 0000 | 37,213
103h | STATUS IRP | RP1 | RPO TO PD z DC c 0001 1xxx | 29,213
104h | FSR ] B2 A A M Fi xxxx xxxx | 37,213
105h | WDTCON = = = WDTPS3 | WDTPS2 | WDTPS1 | WDTPSO | SWDTEN | ---0 1000 | 221,214
106h | PORTB RB7 RB6 RB5 RB4 RB3 RB2 RB1 RBO | xxxx xxxx | 48,213
107h | CM1CONO C1ON | C10UT | C10E C1POL = C1R C1CH1 C1CHO | 0000 -000 | 88214
108h | CM2CONO C20N | C20UT | C20E C2POL = C2R C2CH1 C2CHO | 0000 -000 | 89,214
109h | CM2CON1 | MC10UT | MC20UT | C1RSEL | C2RSEL = = T1GSS | C2SYNC | 0000 --10 | 91,214
10Ah | PCLATH = = = FRRE MR B (S e ph e ---0 0000 | 37,213
10Bh | INTCON GIE PEIE TOIE INTE RBIE TOIF INTF RBIF™ | 0000 000x| 31,213
10Ch | EEDATA EEDAT7 | EEDAT6 | EEDAT5 | EEDAT4 | EEDAT3 | EEDAT2 | EEDAT1 | EEDATO | 0000 0000 | 112,214
10Dh | EEADR EEADR7 | EEADR6 | EEADR5 | EEADR4 | EEADR3 | EEADR2 | EEADR1 | EEADRO | 0000 0000 | 112,215
10Eh | EEDATH — — EEDATH5 | EEDATH4 | EEDATH3 | EEDATH2 | EEDATH1 | EEDATHO | ——00 0000 | 112,215
10Fh | EEADRH _ _ _ EEADRH4(?) | EEADRH3 | EEADRH2 | EEADRH1 | EEADRHO | ———— 0000 | 112,215
i — = RSEPRIC (B2h 00, u=AE, x= KM, q=PUEREMENE, B = KW

3 1:  MCLR Al WDT &A1 A2 B A7 45 o 5B 0T B A58 .- RBIF ALK AERALINTE %, (HMRAFAEAILAS, SR HRE 1.
2: {Y PIC16F886/PIC16F887.

x 2-4. PIC16F882/883/884/886/887 ik IhAt & freeiL it (BANK 3)

Hik LR Bit 7 Bit 6 Bit 5 Bit4 Bit 3 Bit 2 Bit 1 Bito | ggm’; " w
Bank 3

180h | INDF FHEZH AL TC I FSR 1 2 FHE Bl CRRILHFFED XXXX XXXX 37,213
181h | OPTION_REG | RBPU | INTEDG | TOCS | TOSE | PSA | PS2 | PS1 | PSO 1111 1111 30,214
182h | PCL BRI (PC) LT 0000 0000 37,213
183h | STATUS IRP | RP1 RPO | TO | PD | z | DC | c 0001 1xxx | 29,213
184h | FSR ()R A7 it s M k3R 5 XXKX XXXX 37,213
185h | SRCON SR1 SRO C1SEN | C2REN | PULSS | PULSR = FVREN | 0000 00-0 | 93,215
186h | TRISB TRISB7 | TRISB6 | TRISB5 | TRISB4 | TRISB3 | TRISB2 | TRISB1 | TRISBO | 1111 1111 | 48,214
187h | BAUDCTL ABDOVF | RCIDL = SCKP | BRG16 = WUE | ABDEN | 01-0 0-00 | 160,215
188h | ANSEL ANS7@ | ANS6@ | ANS5) | ANS4 ANS3 ANS2 ANS1 ANSO | 1111 1111 | 40,215
189h | ANSELH = = ANS13 | ANS12 | ANS11 | ANS10 | ANS9 ANS8 | --11 1111 | 99,215
18Ah | PCLATH = = = TR S i 5 LIS b s ---0 0000 37,213
18Bh | INTCON GIE PEIE TOIE INTE RBIE TOIF INTF RBIF™ | 0000 000x | 31,213
18Ch | EECONA1 EEPGD = = = WRERR | WREN WR RD x--- x000 | 113,215
18Dh | EECON2 EEPROM 25 f7as 2 CREMBEfFa8) | mmem —mee 111,215
Bl - = RSEHIE (GEh 00, u=A%, x =RA, q=HBEMAAEME, P15 = R

b 1: MCLR A1 WDT 57 A 2o Kl A7 25 b S iy A i . RBIF A4 AE AL &, (HASRAFAEARITHE, e PRI 10
2: {Y PIC16F886/PIC16F887.

i

DS41291D_CN 5528 1t ?‘JJ © 2007 Microchip Technology Inc.



PIC16F882/883/884/886/887

2221 WAETA9

STATUS ZifEss inaf7a% 2-1 i, B5:

o ALU MIBEAIRE

o EADIRE

o HURAEMES (GPR M1 SFR) IR X Ik AT

B A% A7 g+, STATUS Zi1788a] LURATATHE A 1Y
HARFER . R4 Z. DC m C Aiff4H4 L
STATUS ZifrsstEN Hbra 4%, WAREEIX 3 MRS
{7 IXELQHRYE A B R 1 BE R, 1 R RES
TO #1 PD fi7. KK STATUS 154 B bR 2/ 581454
A] RETCVRAS B TN A 45

B, CLRF STATUS &VEEM 34, K ZArE 1.
IXHE STATUS HMEH 4 000u uluu CHH u= RE)
BRIk, #UAEH BCF. BSF. SWAPF Fl MOVWF 154
KA STATUS 75474, AR IX Mg A N2 S AT AR
AL W FHADA FEPRS AL TR S, WS IS 15.0%F
“HREELFR .

W1 ERGEEST, C Fl DC S RlfE kS

(Borrow) Fl-f&{; (Digit orrow) 4.

Fras 2-1: STATUS: R&#F &
RW-0 R/W-0 RW-0 R-1 R-1 RW-x RIW-x R/W-x
RP | RP1 | RPO | TO PD z pct) ct
bit 7 bit 0
Bl
R = WA W = a5 A U = R, 34 0
-n = FHEAZIN I{E 1="F1 0=i% x = KR

bit 7
1 =Bank 2 fl Bank 3 (100h-1FFh)
0 =Bank 0 fl Bank 1 (00h-FFh)

bit 6-5
00 =Bank 0 (00h-7Fh)
01 =Bank 1 (80h-FFh)
10 =Bank 2 (100h-17Fh)
11 =Bank 3 (180h-1FFh)

bit 4 TO: #BIN{r

IRP: FAF8AAG IR AT T IalHe -4k

RP<1: 0>: #7288 AF XA (HF EZETHD

1= FHEEYIT T CLRWDT $548¢ SLEEP 154

0 =K4ET WDT &I

PD: iy

1= FHEPIT T CLRWDT 54

0 = #47 T SLEEP 1E%

Z: SR NFEL

1= HARMPEISH ML RAE

0 = HARMBBIEHMLERANE

bit 3

bit 2

bit 1
0 = AR 4 AR BEA ) e fr L7
bit 0
1 = SR AR T
0 = G5 R dm A R AT
1

RLF) . SRR 8 U525 A7 4 P da e (07 B (G o

DC: V-itfr / f&4if7 (ADDWF. ADDLW. SUBLW i, suBwF #§4) ()
1= RAT SR MIEE 4 AR 1) = o EA

C: HA% /fEfif7 (ADDWF. ADDLW. SUBLW ZX SUBWF #54) (1)

St FAERL, MR RAR R (Ko I ST i b 55 — AN RSO —HERIAMD LR . TR 3RS (RRF

© 2007 Microchip Technology Inc.
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PIC16F882/883/884/886/887

2222 OPTION %1748
W2 AF I 2-2 7%, OPTION 27 /748 B A LB [ 27 f7 4%, H:

AULHE B A T L
« TimerO/WDT T4y 4 as
o ANESINT itk

e Timer0Q

FL{F Timer0 3REX 1:1 B4 L EC B, AT
TR IR A A7 25 () PSA AL E 1 # T4 47
LYy WDT, 152 ILEE 6.3 717 “Timer1

« PORTB Lf#55 Fhr

FIR 2-2: OPTION_REG: & rEss
R/W-1 R/W-1 R/W-1 R/W-1 R/W-1 R/W-1 R/W-1 R/W-1
RBPU | INTEDG Tocs | TosE | Psa PS2 PS1 PSO
bit 7 bit 0
BvE:
R = n[$L47 W = 1] 54 U= RSB, 82240
-n = BN ME 1=%1 0=iE% x = A4
bit 7 RBPU. PORTB |Huffifiefr
1 =25 PORTB L7
0 = H il &AM E RS PORTB
bit 6 INTEDG: itk Wi i it BeAr
1 = INT 5 A b o
0 = INT 5| R B&H i v ke
bit 5 TOCS: TimerO IS fJi ik Hefr
1 = TOCKI 5 _L ity Bk A vy
0 = W4 AW (Fosc/4)
bit 4 TOSE: Timer0 il Uik 47
1 = 1E TOCKI 5| JHI{5 5 A iy i 5P B AR B op S P 326 184
0 = 7£ TOCKI 5|15 5 A HEL P B AR 2] 5 o S 1 3o 184
bit 3 PSA: T Aias sl
1 = Wi Mids sy WDT
0 = T/ as s lic s TimerO Fid
bit 2-0 PS<2:0>: oA Lbik s
PAE Timer0 7345tk WDT 434 Lt
000 1:2 1:1
001 1:4 1:2
010 1:8 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
DS41291D_CN 5530 1t ?‘JJ% © 2007 Microchip Technology Inc.




PIC16F882/883/884/886/887

2223 IINTCON & f7 4%

WIZFAE5% 2-3 i1, INTCON 2758 B 5 1 24758,
f14 TMRO Zif£ 8545 . PORTB i I AS AL A48 INT
5| J R W ) PR RS AR A

- 2947 F T A AR RN, T Ve R I AR T AR
VFAZel (INTCON Frfrashit)) 42Jm feiff
£z GIE [FRRZS @, rh Wb A7 AR 1
PR AR AR SEVF— SR T |, RS
R AT 1 T bR A7 37 2 o

A Arae 2-3: INTCON: il fra%
R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 RIW-
GE | Peie | ToE | INTE | RBE(™Y TOIF@ INTF RBIF
bit 7 bit 0
B
R = A[Efr W = a5 4 U= RSB, B4 0
-n = FHEAINI{E 1="H1 0=1H% X = R
bit 7 GIE: 4/ f i L ipf

1 = RUFHTE AW i
0 = 25 IEFTE Pk
bit 6 PEIE: 4 BT fo 44
1 = RUFFTE A5 2 5 rb 7
0 = 28 LB A e b
bit 5 TOIE: TimerO ¥ i A i 47
1 = AYF Timer0 i
0 = 2%11 Timer0 T
bit 4 INTE: INT #hEBeb i fe i fr
1= RUF INT Zh38 b iy
0 = 2% 1F INT 4hB I
bit 3 RBIE: PORTB Hi A5 {k A i fe 4
1 = ¥ PORTB H1 P44k b i
0 = 2% 11 PORTB 1 AR {k. i
bit 2 TOIF: TimerO % i Wiks £ @

1 = TMRO /s C4 R H (RS )

0 = TMRO #7884 & 43 H
bit 1 INTF: INT ZM5BH Wibs &AL

1= Rk INT AR OO )

0 = AR KA INT SR i
bit 0 RBIF: PORTB H ARk i Wb AL

1 = PORB i H i 2/ 5T HPIR SR A T o CIA2it B %)
0 =% PORTBEH /O 5IIRE RET Sk

#  1: I0CB ?iffas th il g

2: TOIF f7fE Timer0 i34 0 IV 1. HAASE Timer0 RAMAR, NALEK TOIF 4735 25w AT WIiG

.
3:  AFE ULPWU i,

© 2007 Microchip Technology Inc.
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2224 PIE1 & 1728

PIEY %758 % P I SO VERL, %248 2-4 P rs. Vo fE f0UF AT BT b B bW AL A6 2 S 0
INTCON # £¢#(f) PEIE 7% 1.
Fires 2-4: PIE1: Shit i AiF&77es 1
U-0 RIW-0 RW-0 RIW-0 R/W-0 RIW-0 R/W-0 R/W-0
- | ADE [ RCEE | TXE | SSPIE CCP1IE TMR2IE | TMRIIE
bit 7 bit 0
B
R = Al W = 1547 U= R, 304 0
-n = EHEAT I AE 1=%1 0=iH% x = AR50
bit 7 RIEH: Wh 0
bit 6 ADIE: A/D ¥#itds (ADC) Hili fei/Ffir

1 = ¥ ADC Fr it
0 =241 ADC J iy
bit 5 RCIE: EUSART I fo i

1 = Y EUSART £l ik
0 = 25 11- EUSART B2 it

bit 4 TXIE: EUSART Ki%mif faidrfr

1 = f¥F EUSART kil
0 = %% 11- EUSART KiX ik

bit 3 SSPIE: E[ALHATHLT (MSSP) Hilb L vFf

1 = ¥ MSSP iy
0 = 2% MSSP i
bit 2 CCP1IE: CCP1 il faiffir
1= ¥ CCP1 iy
0 =%%11- CCP1 il

bit 1 TMR2IE: Timer2 5 PR2 VLED 1 i for

1= £ TMR2 5 PR2 L A 1

0 = 2511 TMR2 5 PR2 LR H Ik
bit 0 TMR1IE: Timer1 3% H -P T SR VA7

1 = AYF Timer1 %5 H T

0 = 2511 Timer1 %5 H T

DS41291D_CN %532 1t
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2225 PIE2 Zif7 s

PIE2 A A7 4 B35 2 T VR, W77 4745 2-5 P HE: £ S0 VF AT ] 5h % op W A, 0 202G H
INTCON 7 {7 ) PEIE A7 1.

A A7ae 2-5: PIE2: Shrhlfi Va7 47 4% 2
R/W-0 R/W-0 R/W-0 RW-0 R/W-0 R/W-0 U-0 R/W-0
OSFE | c2E | Cl1E | EEE | BCLE | ULPWUIE — CCP2IE
bit 7 bit 0
B
R = n[igfs W = 54 U = R, 34 0
-n = BRI 1=%1 0=1% x = K0
bit 7 OSFIE: iy st i i W7 S VA

1= ARG A% s b
0 = AR IR A b vp
bit 6 C2IE: Lhigs C2 ikt foifFfin
1= RVFLLE# C2 il
0= 2514} C2 b
bit 5 C1IE: LLi#% C1 i fLi4er
1= ALK C1 il
0= 2% 1L 4% C1 Rl
bit 4 EEIE: EEPROM 5 #:4E ik fLiF4r
1= i EEPROM GH/E i
0 = 2%k EEPROM ‘5§44 b i
bit 3 BCLIE: & Zkphge b T fuif{v
1= ARVFBZMIEPRT
0 = 2& LR ekph s
bit 2 ULPWUIE: D FENREE - W7 o1/ 47
1= AVHERACThFEMREL b W
0 = 2B ThFEMREL b i
bit 1 REW: HH 0
bit 0 CCP2IE: CCP2 il ftif 4

1= fiF CCP2 ity
0= 2% CCP2 Flkr

hig
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2226 PIR1 % {7-#%
PIR1 A7 g G & Wik EAL, WFFA74% 2-6 Fios. Y EEE Sl R ol I SRS VA O R ST
Vi (INTCON #FfEas i) 4/ i
7. GIE FPIRAS AT, A s A7 #5K 1
FH P S N AE SRV — AN W 2 i, ARG
e INA el R AV VA
RS 2-6: PIR1: #MEHWriERka 728 1
u-0 RIW-0 R0 R0 RIW-0 RIW-0 RIW-0 RIW-0
_ \ ADIF | RCIF \ TXIF \ SSPIF CCP1IF TMR2IF TMR1IF
bit 7 bit 0
B
R = w34 W = m['5ff U= *i Bz, k0
-n = A E 1="151 0=y5% X = A%
bit 7 REB: 5240
bit 6 ADIF: A/D 4 as b Wibs &7

1= AID H:sg il G2 s %)
0 = A/D A 5¢ BN 1 R JH )

bit 5 RCIF: EUSART #: H Wikr i
1= EUSART #Zgobgsii (il iz RCREG #EZ)
0 = EUSART g a2

bit 4 TXIF: EUSART K%+ Wiks &7
1= EUSART K(ZZrhasiti (LS TXREG %)
0= EUSART KitZEhass

bit 3 SSPIF: E[EIHF4Ti 0 (MSSP) hilikrEir

1= 747 MSSP b4, 5 M b Wik 55 F a0 i A 200 i A i 2%

SPI
KA RIE 1
12C MF | Tp
KA |
12C =¥
KAE A B4 MSSP #RH 52 1%,
RAERE 146 i MSSP #He5 i%,
RAE I BT E 80451 B MSSP #iH5g ik
RN B 4 ) MSSP R ER 52 %,
M MSSP #ib 2= Wi & 2B a4 (2 EHRSD
2 MSSP #HAS NI R A4 b4 (2 FHLRSD
0= WHFE MSSP i
bit 2 CCP1IF: CCP1 Hhilisaaf
AR
1= RAT TMR1 ZFE 8 0l (DR RIER)
0 = BHKRE TMR1 HAE2 2
b A
1= 7;2%7 TMR1 F A7 4 IO LR ITHE AR AR PFE 2
0 = A KL TMR1 FA724 1 LU IT R

PWM #izt:
eI N R A
bit 1 TMR2IF: Timer2 5 PR2 VLR kR &7

1= %7 Timer2 'ﬁ PR2 TRt (st A %)
0 = Timer2 5 PR2 ANJLJE

o MHAZATE 1 IS

bit 0 TMRAIF: Timer1 ¥ H A bR & A7
1= TMR1 754788t (2 s &)
0 = TMR1 A7 A
DS41291D_CN %534 1j{ %ﬂﬁ © 2007 Microchip Technology Inc.
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2227 PIR2 Z{7-#%
PIR2 77 a5 (L HG & R Wiks A7, W25 (288 2-7 PR W M WA R AR, eV X I 1 H T A
VoK (INTCON 27A7asif)) 4/ fif
{7 GIE [PIRZSanqel, A Wids & A7 #8421,
FH PR AR AR SR — AR T2 /T, ARG
HEAH S (1) 1 B bR e A 2
TR 2-7: PIR2: #MEHMriERkF 7% 2
R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 u-0 R/W-0
OSFIF CaF | CUF | EEF | BCLF ULPWUIF — CCP2IF
bit 7 bit O
R
R = A4 W = o] ‘5 U=5fi WAL, B2k 0
-n = S AL FME 1=%1 0=i5% X = KA
bit 7 OSFIF: 3% %8 ik o Widbr &0
1= REGPRGas AT, MNEAmMAESCY INTOSC  CAZ B ARG S)
0= ARGENEIEH LIE
bit 6 C2IF: Lbias C2 HibibrELr
1= liasid (C20UT fi7) KRAETHE CLIHRAESE)
0= LLH#HE (C20UT fi) Adg
bit 5 C1IF: LbH%e C1 ibihr&ds
1= st (C10UT £7) RAETHA CLIHRHESE)
0= Lb##HE (C10UT f) Ap
bit 4 EEIF: EE S#:/EHWibrENr
1= GEAEEm (AR RIEESE)
0 = BHAERTERE AR 3l
bit 3 BCLIF: &2k oe HH bR &7
1= MEUE N 12C ERBIARN, MSSP thR A T Mdknhge
0= KK RLHTE
bit 2 ULPWUIF: 1Y FER i B br s A7
1= FEAT MRS RS )
0 = ARyEAEME A
bit 1 REP: HA 0
bit 0 CCP2IF: CCP2 kg

y—
1= RAET TMRT FA72S I G AFRE 2
0= AKKR4E TMR1 TR

LEK&*:‘

= K4 T TMR1 FE M ELEICH (AR B E)
o = KRAE TMR1 T4 LL A VE AT
PWM #i5t
i N W N

© 2007 Microchip Technology Inc.
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2228 PCON Ziff4%

IS (PCON) i (WA TEH 2-8) WX il
PLR N 2 R 4

- bE#iEM (POR)

« RIEHEfL (BOR)

o HITEN#REAS (WD)

+ A4 MCLR 547

PCON 2 17 337 428 thI R (DD FEe RN 31 i ik BOR.

FIFeS 2-8: PCON: AR % fras
U-0 U-0 R/W-0 R/W-1 U-0 U-0 R/W-0 R/W-x
— |  — | upwue [sBOREN®D|  — — POR BOR
bit 7 bit 0
Bl
R = R[4 W = 1] 54 U = RSB, #:4 0
-n = LA I AE 1=F1 0=i% x = R
bit 7-6 RSEHL: BN 0
bit 5 ULPWUE: IR AGR (i fE A7

1 = {{REABAL Th e i
0 = 2% BRI RE g i
bit 4 SBOREN: #f BOR ffifigf ()
1 = BOR {#fE
0 = BOR %%I-

bit 3-2 AREEH: 240
bit 1 POR: # 5 fRAL

1= RKRRELEEN

0=CRAELBEEN (BATERAE LREAEHTAE 1D
bit 0 BOR: K JE SRR AL

1= RERAERIEELL
0= CRAERIEEAR AR AR AT G TR E 1)

OO YEEFEES 10 BOREN<1:0> = 01 IV, %7 FHk#:H BOR.

lilg
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23 PCL 1 PCLATH

FEFHEEE (PCY M 13 7% . CRMGTI R AR 3E
] PCL #94E8%. w1y (PC<12:8>) A H LT,
{H] B PCLATH 25 A7 2% 8T o AT An] B2 A7 I AR
T PC MEihi. B 2-7 45 7553 PC iR s . K
ORI R B4 T AES PCL (PCLATH<4:0> —
PCH) 38 PC 177K, B TR BIZ H T 4R
1T cALL i, GOTO 74 Wil %% PC (PCLATH<4:3> —
PCH) 77,

&l 2-7: EAFE R FFEH PC

PCH PCL
# PCLAER
12 8 7 0 H 4575 17
pe | | ERS
PCLATH<4:0> 8
sﬁ;ﬂ L:- ALU %5
LI T ITT]
PCLATH
PCH PCL
122 11 10 8 7 0
PC | | i | coro sk carn
PCLATH<4:3> 11
2 B <10:0>
LITTTTTT]
PCLATH

2.3.1 B PCL

PATALAT G PCLAF A7 3545 4 H AR 25 7 35 R & & S 38U
it $is i PC<12:8> {7 (PCH) #¢ PCLATH %1758
A AR, NmarEErFHmm 5 e
PCLATH #7280 50 U FE P T 88y o Ik 8 15
AN PCL Z{Fasi, FERPTHEsm4a™ 13 Ak sch
PCLATH ZE28 TS IR IEAE S N3] PCL #1478
fIME .

I ) R RS I — M e (ADDWF PCL) 3K
IHEL GOTO. ML Bk PCL 25 7 2o b 2 A $k R sl f%
kR (UFE coTo) INFEE/ND. 0K PCLATH
WE N RRR G N, WRR KT KT 255 4454 84F
il 28 Mk G 8 A7 AER AP (7] A\ OXFF i Hi %1 0x00 , U
Mg et R a2 2R N H AR sROC,
I — U Y PCLATH #sh2iiid it 1,

BANTE 247 B2 WM FH 212 ANS5S6, “Implementing
a Table Read ” (DS00556)

2.3.2 HEFE

PIC16F882/883/884/886/887 H.A4—A 8 4% x 13 £
eI (LR 2-2 FIE] 2-3) o AR EEA Y
TR A6 S A 5 B A 2 1), JF HAR R 5 AN RE
BH. ¥PAT cALL FRA Bl T A W B8ORE 7 Bk
I, PC HIME 238 A (PUSH) HEk% . 44047 RETURN.
RETLW B¢, RETFIE 540, PC M\ HERHH (POP) .
PCLATH FI{E A2 Hopk 5l H AR 3R AE 15

HErR I TAE G 3R o o . i ievl, J5kk 8 IR A,
B QUK AR IR R 0 B K 7 25 28 1 AR At R B
TS 10 YR M HEAR A i 7 55 50 2 WRITRARAE At I
s, KIEIEHE.

¥ 1 ANEER TR L SR T R A A
HIAR AL o

2: RNELEFRH PUSH B POP 54 EkBhid

o IR/ MEAE R LEAT CALL. RETURN,

RETLW Al RETFIE +54 BRBEFE 21 v 7 1) &

Motk R A1 .

2.4  |H#E3F4k. INDF #1 FSR 1725

INDF 5728 NI W B 25 47 2% o %F INDF 25 A7 283847 34k
B SR F k.

{FF INDF Z5fFasn] ASEIRIA Tk, (T fH INDF
AR FR A Tz b BV IR S F S A A
(FSR) fIrTfg M 1 75 4745 o [MEZELINDF A £ 23R [H]00h.
A A4 S 0% INDF 2547 28 AT B/ S BT
—ANFEAE (RARWRESENPIREN) o FREH 9 A1t
hbJE MR 8 fif FSR 25 f- g8 fll STATUS 2 A7as i
IRP £ 3k A41, Wik 2-8 Fios.

W1 2-1 45 H T 4 0] - k3 22 RAM ik 8¢ 20h-2Fh
H) ] SRR

il 2-1: (Al 541k
MOVLW 0x20 ;initialize pointer
MOVWE FSR ;to RAM

NEXT CLRF INDF
INCF FSR
BTFEFSS FSR, 4
GOTO NEXT

CONTINUE

;clear INDF register
;inc pointer

;all done?

;no clear next

;yes continue

© 2007 Microchip Technology Inc.
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K] 2-8: B/ [a]#:3-hk PIC16F882/883/884/886/887
H#I 4t GE2 =5
RP1 RPO 6 K A RAERD 0 IRP 7 A IEPR AT AR 0
\ AN Y “ A Y,
A7 X e B HIGIERE B IESE BTG RE
\ | > 00 01 10 11 </
00h 180h
BiiR
it
7Fh 1FFh
Bank 0 Bank 1 Bank 2 Bank 3
o) W T ARG SR IS B, 1ES WK 2-2 FiE 2-3,

DS41291D_CN %538 1t
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3.0 oM

%Ay 35 MM VO SR AR . ARG Tl fe i ob
BE, ALY ST REANBEHIAEIE 1O 5. ik
K, LRI SMBAH ORI 5 AT REAN AR 170 51
fo

(K151 B, B SORRI e, AR5 PR SO OB S A\
(WEE/Res

/e PORTA SIHIEBHUMART, TRISA ZFf7dt
(Ffr s 3-2) P8R40 PORTA Sl J7 Ia). 24%F
PORTA 51 /EBLU A, I 25 & TRISA 7
A T AL PR RO L OIRAS . EE N BHUR A 170 5]

31  PORTA 7l TRISA 77 HEJERO.

) , ‘ H: IR AL ANSEL 75 47 7% ARG AR 16 i
PORTA J& 8 {0 % IR ) ity I o " BTk B RO 1) 75 A7 HONECRIN . T E RN R | K
MR TRISA (HAE% 3-2) o ¥ TRISA [f—AMuE 1 BN 0.

(= 1) nJLLEAHR ) PORTA 51IECE A4 (B, 4% .
IEHH RN o 5% TRISA )AL (= 0) T4 AR il 3-1: ¥4tk PORTA

1) PORTA 7B E i (BRI, K BiEas i m g BANKSEL PORTA ;
BB IELEMGIED o B 31 BT AT I as 4k CLRF  PORTA ;Init PORTA

PORTA. BANKSEL ANSEL ;

N . - \ . CLRF ANSEL ;digital I/0O
i PORTA %175 (1758 3-1) SN0 31 IHRA T BoP STATUS,RPL .mank 1
XL TN DB 2S . T B  — BANKSEL TRISA .

B —S8E. Bk, 5 iR R G 5% MOVLW  OCh ;Set RA<3:2> as inputs

MOVWE TRISA ;and set RA<5:4,1:0>
;as outputs
1A 3-1: PORTA: PORTA %773
R/W-x R/W-x R/W-x R/W-x R/W-x R/W-x R/W-x R/W-x
Ra7 | Ras | RA5 | RA4 | RA3 RA2 RAT RAO

bit 7 bit 0
Bz

R = nJ LA W = o] 5 {7 U = R, 320 0

-n = EHSEALNIE 1=H1 0=i5% X = K50

bit 7-0 RA<7:0>: PORTA I/O B4

1 = Ui 5 BT > VIH
0 = it 5] I < Vi
A 3-2: TRISA: PORTA =A% 178
R/wW-1(1 R/W-1(1 R/W-1 R/W-1 R/W-1 R/W-1 R/W-1 R/W-1
TRISA7 | TRISA6 | TRISA5 | TRISA4 | TRISA3 TRISA2 TRISAT TRISAO

bit 7 bit 0

B

R = wifr W = 1[5 {7 U = RSEBIULE, #2205 0

-n = B EALN I 1=H1 0=35% X = K50

bit 7-0 TRISA<7:0>: PORTA =Z&# 47
1 = PORTA 5II#ECE BN (=2
0 = PORTA 5| i Fid B b i 1
e 1: TRISA<7:6> 7f XT. HS 1 LP #R#% 28 HX T BN 1.

© 2007 Microchip Technology Inc.
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3.2 5| HAMIThEE
RAO & AT BUE I RE M L TR . LR = 5K 8 W i 2 1y

ok
Ago

3.2.1 ANSEL 77 {7

ANSEL %1788 (274788 3-3) H T4 /0 Bl M A
FACE AR . K ANSEL H@ 4 A & 1 34350
AT 5| B BT $ - e VR IR (0] 0, 5| B A4
DhREIEH TAE.

ANSEL {7 FPREXM M e A m. TRIS i
Z H ANSEL & 1 #5117 b B, (HE AL
B R AR PR . X 4 5 BULE 2 W 1) i b AT
B — 15 % — G ERAEIN P A A W TR 1 2

e 3-3: ANSEL: HHER 174
R/W-1 R/W-1 R/W-1 R/W-1 R/W-1 R/W-1 R/W-1 R/W-1
ANS7@ | Anse@® | ANss® | ANs4 |  ANS3 ANS2 ANS1 ANSO
bit 7 bit 0
B
R = Ay W = 547 U = RSN, 3504 0
-n = LA AE 1=%1 0=% x = AR50
bit 7-0 ANS<7:0>: HHEFEL

I3 IEFET | I AN<T:0> FIRH s A7 DI fg .
1= B SO B A (1),
0 =27 110, 5IMIH I P4 i 1 BURF IR DI RE -

w1 RS IBREA B AR B A B R A L 55 R AR AR R IR o MR

TRIS A7 A20E 1 LUK 5| B E A S AR, I SE VR AR B2 5 LR s

2: £ PIC16F883/886 I AsLH.

DS41291D_CN %% 40 it
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3.2.2 BRI FE e i

RAO LB MEIIFEMfE (ULPWU) RS FRERTH

JEAE RAO _F IR IS & AR AR A I A rh Wi AN R 2211

Hiiite WAL PCON 274745 T 1) ULPWUE 78 1 XE4%

BB, BOK =R —ANNPBER S Ceurrent sink) , T

FHT# RAO _E 1 F A i

PATLL I DB X —ThRE:

a) I RAO SIMIECE A (= 1) 45 RAO L
A A .

b) K RAO Bt AN

c) i RAO LAY HLT-AR AL T

d) # PCON /728 H11) ULPWUE {7 & 1 FFiR%5 8
A

e) T SLEEP 1E4 .

2 RAO LR R RS VIL LR IS, B4 A e f 24
Ml HFAT T —4F64 . W INTCON Z/r4% 4111 GIE
g 1, PSP R E (0004h) o 245 Bk
Z 15 3.4.3 7 “HTTILFW

BETHRE SR AL T — ol U0 S 7 A DA PR RS ER 2 ot R )
RINFERIAR . B I A T RAO B RC HLERIK
HLIII ] o A ANl P) af Ak IR ShFE e A B, 1 5 L
#l 3-2.

1 RAO 1405 F 2 () HR T — AN FEREL AT
RAO/ANO/ULPWU/C12INO 5| I Al e Ift (R4 5 fo Vil
SRS TRHE UL 3-1) o ATl — A~ e i 25
TR LR 78 HLIS TRD RO RIS Ta) o i ] 3 Y 7 R T AR
HERT TR INTRER o LR RATAMEAR S BRI RE B
HEREISENR o AR T BN A At ] ol Pt ¥ 7 BEL I AT
FRAG H R A I BIGE F A EeR

PaY) H2ER, BESEMNZED AN879
(DS00879) .

fl3-2:  BLThFEMEEYI R

BANKSEL PORTA

BSF PORTA, 0 ;Set RAO data latch
BANKSEL ANSEL ;

BCF ANSEL, 0 ;RAO0 to digital I/O
BANKSEL TRISA ;

BCF TRISA, 0 ;Output high to

CALL CapDelay
BANKSEL PIR2

;charge capacitor

;Clear flag

BCF PIR2,ULPWUIF

BSF PCON, ULPWUE ;Enable ULP Wake-up
BSF IOCB,0 ;Select RAO IOC
BSF TRISA, O ;RAO to input

MOVLW B’10001000' ;Enable interrupt
MOVWF INTCON ;and clear flag
SLEEP ;Wait for IOC

NOP ;

© 2007 Microchip Technology Inc.
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3.2.3 5| IR ] 3.2.3.1 RAO/ANO/ULPWU/C12INO-

554~ PORTA 315 5 FL i S S . 5 T i ZEMU 31 G T LS IIRER. s BT R E o b o)
s | R 5 TSP 3. BRIV X A Thfe Cl figz—:

LA AID BB FRIKREL, 72 IR T .

AL 17

* ADC [fy— MLl A\ iE
o LBRA C1 5L C2 My Sl
J R AR ZhAE e e O R0 A A

& 3-1: RAO HIHER]

il 2k Voo

oD Q ,l/\ % X
5 | Llck = /0 511
PORTA ’\— Q
Vss
VTRG
oD Q
f%’ —
TRISATPSE QFe
e ?§
TRISAT] P () Vss
L i AR ULPWUE
X
PORTA
FI RS
3 AD Higk

&= 1:  ANSEL g B A,

lilg
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3.2.3.2 RA1/AN1/C12IN1-

3-2 EUR T HBIEIHER] . s BT A E o AR Zh
ez —:

- A /0

+ ADC MR

o LREHS C1 Bk C2 M Bl Ey A

& 3-2: RA1 FHER]
i B2k
oD Q VoD
5 |1 8CK =
pORTAT P~ Q
110 51
D Q
S o lVeK 5| o
TRISATP <. Q@ Vss
g ()
W [P
TRISA |
. !
BE
PORTA
. BlbEAE
2 AD s
¥ 1:  ANSEL #hiE Bl AR

3.2.3.3 RA2/AN2/VREF-/CVREF/C2IN+

K 3-3 SR T UEBIHIRIHER] . s [ BEm] g e e o LU R Ih
« @A 1/0

« ADC RN

« ADC #Il CVREF {16122 LR i A\

o LIRSS s i

o LB H C2 HERII A

& 3-3: RA2 [HER
I VROE
— | CVREF
oD Q VDD
5 18CK =
PORTA| P~ @
110 51
oD Q
risa TP K Qe Vss
i, ()
o LTINS
TRISA'|
. e
BE
PORTA
< BB GEA)
_ FkBEs (VREF-)
_ B AID #4528 (VREF-)
< 2 AID it (BLiE)
e 1:  ANSEL #eiE Bl A

© 2007 Microchip Technology Inc.
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3.2.34 RA3/AN3/VREF+/C1IN+

3-4 R T REGAIHER oSS A E E R LU R )
ﬁléz*

B iNCEE 1PN

+ ADC MR

« ADC Fll CVREF [/ iF 2% Hi FR B

o iR C1 IEBH A

& 3-4: RA3 HIHER]

3.2.3.5 RA4/TOCKI/C10UT

K 3-5 o TS MAHER] . b5 AT B A LR 3
e J@H 110

* TimerO [ Bl A

o b C1 B

K 3-5. RA4 IHER

Bl Bk

D Q Voo

5 1MNCK =
PORTAT P~ Q@

110 51

D Q

5
TRISAT P ~_ Vss
Rl (D
5 _‘ LN 5N @

i
TRISA

ik
PORTA

P AE GEHIA)

F Lk a8 (VREFH)

& AID #3% (VREF+)

F| A/D By CRLIEIED

bi 1:  ANSEL g B A .

Bl B 2k c10UT
i hE

VDD

5 lLbek =
PORTAT P~ @ C1OUT >

TRISAT P . Q@ Vss
i ‘ﬁj '

TRISA |

110 51

B
PORTA
%] TimerQ

DS41291D_CN % 44 1t
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3.2.3.6 RA5/AN4/SS/C20UT

3-6 BoR T LG MAIHER . ShE AT E N LR )
ﬁléz*

- A /0

+ ADC MR

o MBhEFEHIAN

o LbAHS C2 %yt

& 3-6: RAS5 HIHER]

Bl e c20UT
ffifie
oD Q VDD
5 |yCK &
PORTAT P~ Q c20uT >
1/0 5| 1
D Q
= _
TrRisa TP al—e Vss
g () *
9 EIpN o)
TRISA
5 <]
B

PORTA

< FISSHAZIM
< FIAD FeHss

3 1:  ANSEL Y Bt AL

3.2.3.7 RA6/0SC2/CLKOUT

K 3-7 WoR T UES AIRIHER o b | B m] B C A DA 2
« JH] IO

o i /R AR

o I Bl

& 3-7: RA6 HIHER]

Bl 2 gk
0sC2
CLKOUT VoD
fifig
& D Q
5 | Llek = VO 511
PORTAT P =L @
CLKOUT
fRE
Vss
oD
INTOSCIO/ )
= _ EXTRCIO/EC
wrisa P L ol
CLKOUT
. T
TRISA]|
% j/\
PORTA

w1 WA 1O L.

© 2007 Microchip Technology Inc.
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3.2.3.8 RA7/0SC1/CLKIN

3-8 WoR TULS I HER] . dhg | T HE R E I LU R D)
ﬁléz*

< J@H 110

o dndR JIE IR IERE

S EEL TN

& 3-8: RA7 KIHER

Bl B 2% Eid
%

0OscC1

VDD

110 511

TRISA
Q
e
L /
PORTA
__ CLKIN
% 3-1: 5 PORTA HZCHI# 77 41L&
23K Bit 7 Bit 6 Bit 5 Bit4 | Bit3 | Bit2 | Bit1 Bit 0 Pogggugm mﬁﬂfﬁ%ﬁﬁ
ADCONO ADCST | ADCSO | CHS3 | CHS2 | CHS1 | CHSO | GO/DONE | ADON 0000 0000 0000 0000
ANSEL ANS7 | ANS6 | ANS5 | ANS4 | ANS3 | ANS2 | ANS1 | ANSO 1111 1111 1111 1111
CM1CONO C1ON | C10UT | C10E | ctPoL | — | G1R | cicH1 | cicHo 0000 -000 0000 -000
CM2CONO C20N | c20UT | Cc20E | c2poL | — | c2R | c2cH1 | cacHo 0000 -000 0000 -000
CM2CON1 | MC1OUT | MC20UT | C1RSEL | C2RSEL | — — | T1ess [cesync| 0000 --10 0000 --10
PCON — — | uLPwuE [sBOREN| — — POR BOR --01 --qq --0u --uu
OPTION_REG | RBPU | INTEDG | ToCS | TOSE | PSA | Ps2 PS1 PSO 1111 1111 1111 1111
PORTA RA7 RA6 RA5 RA4 RA3 RA2 RA1 RAO XXXX XXXX uuuu uuuu
SSPCON WCOL | SSPOV | SSPEN | CKP | SSPM3 |SSPM2| SSPM1 | SSPMO | 0000 0000 0000 0000
TRISA TRISA7 | TRISA6 | TRISA5 | TRISA4 | TRISA3 | TRISA2| TRISAT | TRISAO | 1111 1111 1111 1111
Py x = KA, u= AL, g= PEMHAEELTE, - = KRERHITT GEH 0. PORTA AMEH B HIT.

i
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3.3 PORTB # TRISB & %%

PORTB &~ 8 A % IR r) g 11 o X6 N PRI 250388 7 [+ 7
RS TRISB (274£4% 3-6) . ¥ TRISB A B
1 (=1) AJLMEXTN [#) PORTB 5| EI1E A G R
BN R RS g B T LA o B TRISB ki dEA
RIIEE (= 0) KA R PORTB BIIE A% H o1
CRIKs iy H B 2% O Y 28 MG 58 51 IR D B 3-3 45 1H
THIELL PORTB (it %

B PORTB %if748% CaF(79% 3-5) M2 IR AT
A% NIRRT SRR R —
B —SEE. Bk, 55— Ot EwE iz N
B 51T, B Sose B A, SRS TR T WO S N i
BB RS

R{E7E PORTB 5| HERFUHIAN, TRISB #f{7#y
(1748 3-6) 14k PORTB 51K 77 ). 4%
PORTB 5| I /E R NI, FH 7 45 TRISB %
RSP B 1 ORGS . EE AR K 110 5]
LB 0. H1) 3-3 45 H T HI4h1L PORTB Ml .

13-3:  ¥%ii PORTB

BANKSEL PORTB
CLRF PORTB
BANKSEL TRISB
MOVLW B'11110000’ ;Set RB<7:4> as inputs
;and RB<3:0> as outputs

;Init PORTB

MOVWE TRISB

e ARG ANSELH 25 A7 25 OREASDLE 18
C B A BN G E B N 5 A

BN 0,

3.4 PORTB 3| HAbThaE

LRI PORTB 51 i RB<7:0> H A HFAE iy
IURSG EREI, LU =K U] PORTB 51X
LETIkE.

ZR VAT A PORTB 51 I#EAA fi-FAR Ak b
IR _E A7 I

3.4.1 ANSELH & 7175

ANSELH 237728 (21788 3-4) FIT¥% 110 31 %N
AR AR, 3% ANSELH T 4mifr s 1 %
SPEUH AR 51 B T A SR ER A 0, S
PRI RE1E 5 TAE.

ANSELH 17 AR 25 0 H5 =2 H D RE A 5% M1 TRIS 3
% H ANSELH & 1 B8] B1E A -4t HiAR
AR AR S o X 4 5 BULE 2 S A R 1 AT
B — & — BEAE AT IS5

342 55

54~ PORTB 5| vl sl ic B (1 Py 5655 _Fdr. =il
ArWPUB<7:0>ff B A8 1 AN B (W27 A7 483-7) -
2o O 5 BRI E b, 55 Bdv s Ash W,
SR, 55 B3l OPTION_REG %47 #% 1 RBPU

Akl

343 HEP AR A R T

B ) PORTB 5 | I T LUl B b i 5 Ay e SPAR 4k v b
SIB. 67 IOCB<7:4> fiFmidt (b4 5| K% T
WrThfe. 155 W2 fE9s 3-8, b HL AT 2% 15 B Ha
SPARA T T R

ST AV AR R BT S R, RS S
E¥kE: PORTB 447 A IHE T LR . B Bk
B “AVCE” W R iTrZEkiEg, Uk
INTCON Zfr2e ) PORTB Hi 4% {k. bt Wy 4% 75 {7
(RBIF) # 1.

PR A ORI e, P ] e v b iR 45 R

R LR 5 2 B T

a) X PORTB #HTELE GHAE. X455 M ~F
A TCALRE o

b) KbrEAL RBIF 5%

AUCER S S ARWE RBIF FrEfE 1. MRk E
PORTB 25 A VL ER S, I H AR VFK RBIF An &AL G
T, BIESS R B e — VGBI AR 32 MCLR FI/R K
BRI, EXEEA 2 5, RNV RIELE,
RBIF bRk gk 48 1,

H: WERAEPAT EHURAERT (Q2 M IFLRD
/O 5| P B AR Ak, WU RBIF Hh kT i
FIASHEE 1. BEAh,  d T 0 e
S 2% R FTA AL, BT UE R 2
BT 2 A8 22 A 5 A KD % 20 2005 53 /1
Lro FEACLTE—A> 5| JA - 224K 1R I A AT
ALEEE AT R .

© 2007 Microchip Technology Inc.
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e 3-4: ANSELH: B 7 a R 71
U-0 U-0 R/W-1 R/W-1 R/W-1 R/W-1 R/W-1 R/W-1
— | — ] Ans13 | ANs12 | ANS11 | ANS10 ANS9 ANS8
bit 7 bit 0
B
R = n[igLfs W = m[ 547 U= RSCHUAE, 30 0
-n = FAREAINI{E 1=%1 0=% x = R4l
bit 7-6 REH: Wh 0
bit 5-0 ANS<13:8>: HLALLEFFA

SR IERE T I AN<13:8> [FIAF Ll 5 - Th i .
1= B . S OB A (1),
0 =7 /0. 517 Pl i 1 SRS IR D fE -

w1 RS BREA B AR B SN2 B R AN R 55 R AN AR A T AR AT S o AR

TRIS A7 A25E 1 LUK 5| B E A S AR, NI SE VR AR B4 5 LR s

F7s 3-5: PORTB: PORTB #fi%
R/W-x R/W-x R/W-x R/W-x R/W-x R/W-x R/W-x R/W-x
RB7 | RB6 RB5 | RB4 | RB3 RB2 RB1 RBO
bit 7 bit 0
Bl
R = A4 W = ] B ] U = RSB, 3240
-n = S AL {E 1="%1 0=y5% X = A4l
bit 7-0 RA<7:0>: PORTB I/O 5|}
1 = i 5 I HF > VIH
0 = iy 15| BT HE T < ViL
HAERS 3-6: TRISB: PORTB =& 7%
R/W-1 R/W-1 R/W-1 R/W-1 R/W-1 R/W-1 R/W-1 R/W-1
TRISB7 \ TRISB6 TRISB5 | TRISB4 \ TRISB3 TRISB2 TRISB1 TRISBO
bit 7 bit 0
K .
R = A[{%4 W = R[5 ] U= RPN, 82280
-n = S AL FI{E 1=F1 0=iF* X = AH
bit 7-0 TRISB<7:0>: PORTB = &4

1 = PORTB 5B ELE AN (=)
0 = PORTB 5| i fic & > %

lilg
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A% 3T WPUB: 35 b# PORTB #7783

R/W-1 R/W-1 R/W-1 R/W-1 R/W-1 R/W-1 R/W-1 R/W-1

WPUB7 | WwPUB6 | WPUB5 | WPUB4 | WPUB3 WPUB2 WPUB1 WPUBO
bit 7 bit 0
B :
R = i W = i[5 U = RSB, 4 0
-n = FHREAINA{E 1=F1 0=i% x = AR5
bit 7-0 WPUB<7:0>: 55 L4 75 £ 8

1 = fiifg L4y
0 = ZAk b
T 1 ZEPEREE A BRL, OPTION %7 472514 Ji RBPU L A0 % .
2: WERGIMRRCE A, K AR E.

e 3-8: IOCB: PORTB M P-AR4L H Wi ¥ 77 4%

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

locB7 | 10CB6 locBs | 10CB4 | 10CB3 | 10CB2 IOCB1 I0CBO
bit 7 bit 0
Bl
R = A[igfs W = a5 A U = R, #5040
-n = AR A{E 1=HF1 0=i5% x = KA1
bit 7-0 IOCB<7:0>: PORTB ] Hi {424k w2 i fir

1 = VAT
0 = BRI AL AL

lilg
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344 5| I HH T AE [ K 3-9: RB<3:0> [{JHEE
15/ PORTB 7 I HC A D A 5211 o 3 L ] B R )
XL A S EMIE - ThEE. AAA & ThAE B YNy
SSP. 12C s (RS R, 2 AR T b ) b Q Lﬂ VoD
3.4.4.1 RBO/AN12/INT j [O
— , w9 RBPU
] 3-9 Wi TS I IMHE ], o Al Bl e S ok L R 3 WPUB
[
AelL —: CCP10UT fiifig
* @M 1o VDD
- ADC [fIEfli A e a cg@u?
o FAT IR i A 1 e
3442  RB1/AN10/P1C(/C12IN3- ° V6l
3-9 R T LB AR . b AT 4 e LR 3 e
?JEZ* 5 CK =
__} Q Py
« JWHI /O TRISE [ P O vss
« ADC 4 i N\ i gy, () *
« PWM #iih (1 TRISB TINTEN
. 25 al AR AL 4
HoBe s C1 %, C2 (LA g tﬂ

| B 1: J145 PIC16F882/883/886 |47 P1C. | PR 5

3443 RB2/AN8/P1B(1) 5 +—a oD

el 3-9 R T Uk IIROAEI. e AT B S B T oce En a3
ez —: 154

- 110 1ocB Q@ D

+ ADC MR EN

. PWM it (1) H S A o

[ # 1. JI#7 PIC16F882/883/886 |47 P1B. |

i PORTB
3444 RB3/AN9/PGM/C12IN2-
3-9 W T UL IIHERT o 5 AT H e & LU B RBO/INT
ey, <_RB3/PGM
* ADC [l A #L3 (RB1 A RB3)
o ARHISAEL AT G R AL RE S B
o LIEE C1 B C2 Hilsm A\ ¥ 1: ANSELH poe i AR,

hig
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3.4.45 RB4/AN11/P1D()

3-10 S/ TULS I IHER . Lo BT E S LR
Ij]ﬁ?,z*

- @M 1o

« ADC RN

< PWM ity ()

| ¥ 1: P1D fifE PIC16F882/883/886 |-l fH. |
3.4.46  RB5/AN13/T1G

3-10 o TUESIHIMAER . Bhol BT g & A LR
IjJﬁ'éz~
- JHH /O

+ ADC (BN

 Timer1 ['J#HIA

3.4.4.7 RB6/ICSPCLK

K1 3-10 fWom T L5 TRIAE ] o e L IRa] B 0 00 AR 1)
« WH 110

o (ELRERAT YRR Bl

3448 RB7/ICSPDAT

K3-10 R T b5 I AIAE 1] o b5 BRI AT B e 2 o4 LR I
« JH /0

o (EZHA TGN R L

K] 3-10: RB<7:4> [HEK
Fi'ﬁy\ ™ iﬁ)\ﬁfﬂ‘ VDD
Bl s 2k L 4
b a Do—d 5 L
5 CK aQl— |j°
WPUB ~ RBPU
i _‘j }’ CCP10UT fifig
WPUB \L VDD
D  al— CCP10UT [
5 CK )
PORTB ~ 0 1/0 51
D Q
= Vss
TRISB ]
1L ¢ *
TRISB ™| gy (1
) ﬁ ABLT
1L
PORTB | J
D Q /
Q Dl—e Icsp™(2)
‘3
|10CB
EN Q3 [/
|ocs Q DI—
EN |—
mka¢w\——F_L<::y
RD PORTB —
| Timer1 T1G®
3| A/D e

#] ICSPCLK (RB6) 1 ICSPDAT (RB7)

XA PIC16F882/883/886 - n[fii.
1:  ANSELH @ BbEi A5 o
2:  n{E RB<7:6> 5 L.
3. fWiin{E RBS 511 .

b

© 2007 Microchip Technology Inc.
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% 3-2: 5 PORTB X F AR IR
. . . . . . . . POR #1 BOR A
LR Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 Hﬂ‘zg{ﬁ %ﬁﬂfﬂgm{ﬁﬁu
ANSELH — — ANS13 | ANS12 | ANS11 | ANS10 | ANS9 | ANS8 --111111 --111111
CCP1CON P1M1 P1MO | DC1B1 | DC1B0 | CCP1M3| CCP1M2| CCP1M1 | CCP1IMO 0000 0000 0000 0000
CM2CON1 MC10OUT | MC20UT | C1RSEL | C2RSEL — — T1GSS | C2SYNC 0000 --10 0000 --10
I0CB IOCB7 | IOCB6 | IOCB5 | IOCB4 | IOCB3 | IOCB2 | I0CB1 | IOCBO 0000 0000 0000 0000
INTCON GIE PEIE TOIE INTE RBIE TOIF INTF RBIF 0000 000x 0000 000x
OPTION_REG | RBPU |INTEDG | TOCS TOSE PSA PS2 PS1 PS0 11111111 11111111
PORTB RB7 RB6 RB5 RB4 RB3 RB2 RB1 RBO XXXK XXXX uuuu uuuu
TRISB TRISB7 | TRISB6 | TRISB5 | TRISB4 | TRISB3 | TRISB2 | TRISB1 | TRISBO 11111111 11111111
WPUB WPUB7 | WPUB6 | WPUB5 | WPUB4 | WPUB3 | WPUB2 | WPUB1 | WPUBO 11111111 11111111
Bk x=RH, u= AL, -=KEIW B4 0). PORTB AEHIPIEHIT.
DS41291D_CN % 52 1t ?‘JJ% © 2007 Microchip Technology Inc.
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3.5 PORTC # TRISC & fF%%

PORTC &~ 8 {ir. & A I v [ o 6 S (145308 7 7] B
188 TRISC (%1788 3-10) . ¥ TRISC T IHAr
B (=1) ALMEX N PORTC 5 JHIE AT
CRIKEAH R B4 X s 28 B T R B o o TRISC 1

B #E PORTC 5IHERREAR, TRISC % f74%
(1788 3-10) 18R #7%H) PORTC 3177 0. 244
PORTC 5| e s A I, H P 25 f2 TRISC 7
TERE TP IOALAR IR N B 1 OIRAS . BEE A 110 5
SR SRR 0,

HAIEER (= 0) KXY PORTB 51 EIE Ay ] 3-4: A4k PORTC
1 R L D7 200 P 2 MG 2 5 AT D . 1 34 ANReEL omC )
A T HIMEE PORTC B F . CIRF  PORTC ;Init PORTC
L PORTC #7178y (afras 3-9) M5 k& BANKSEL TRISC ;
EGS A ISGAE NI O, P B — MOVLW B'00001100’ ;Set RC<3:2> as inputs
1@1:/&_'5’%'%“—0 Iﬂﬂ'lﬂ’ E*ﬁ‘ﬁﬁ”ﬁlﬂﬂ%%%j‘@@l&ﬁ%ﬂ MOVWEF TRISC ;and set RC<7:4,1:0>
FI5 ST, BSOS BRI, AR5 FRR SO I 5 N i ias outputs
W E/LE T
HI7RS 3-9: PORTC: PORTC &fis
R/W-x R/W-x R/W-x R/W-x R/W-x R/W-x R/W-x R/W-x
RC7 | RCe RC5 | RC4 | RC3 RC2 RC1 RCO
bit 7 bit 0
B
R = A AL W = "]’ {f U = RSB, 3240
-n = A FE 1="%51 0=yHEZ% X = A4
bit 7-0 RC<7:0>: PORTC i@/ /0O 514
1 = 3 5 A > VIH
0 = iy 5| P < VIL
#FF74% 3-10: TRISC: PORTC =& #7758
R/W-1 R/W-1 R/W-1 R/W-1 R/W-1 R/W-1 R/W-1(1 R/W-1(1
TRISC7 \ TRISC6 TRISC5 \ TRISC4 \ TRISC3 TRISC2 TRISC1 TRISCO
bit 7 bit 0
B
R = A 3EAL W = ]’ {7 U = RSB, 3240
-n = A HME 1="%51 0=yEZ% X = A4
bit 7-0 TRISC<7:0>: PORTC =A&4% 7
1 = PORTC 51 J# e & AN (=8
0 = PORTC 5| I Hc & A H
¥ 1. TRISC<1:0> 7F LP #R s it TR Bl 1,
© 2007 Microchip Technology Inc. Ryt DS41291D_CN 453 1il
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3.5.1 RCO/T10SO/T1CKI

3-11 SR T UL EAOHER . e | AT 1l e B LA R 2
ﬁléz*

« A 110

o Timer1 [{19I: % A4

« Timer1 B3I

& 3-11: RCO [{HER

] T10SCEN —¢ Timer
P L%

D Q
5 1icKk &
porRTCT? <L Q
TRISC L Q Vss
i% 'ﬂj

. <
g N ~

< 1 Timer1 it fihé A Q

VDD

110 51

3.5.3 RC2/P1A/CCP1

B 3-13 B T UL S BIATHEI o BE5 AT il B0 LR 2
« JH] IO

« PWM fiith

o LB C1 I Fe i AR e

B 3-13: RC2IER

VDD

110 51 1

5
TRISCT P < vss
:ﬂlj

F 15554 CCP1

3.5.2 RC1/T10SI/CCP2

3-12 R T LS GHE P o eS| AT Bl e B LA R 1
%‘EZ*

« JH 110

o Timer1 [ AN

o LhEHS C2 MMdlHR i AR LA /IPWM iy

& 3-12: RC1 [HER

T10SCEN Timer1
o gk T10SI H 9 HL %%
CCP2CON VDD
oD
5 > CK
PORTC ~
110 51
D
5
TRISC ‘C\K_ Vss
T10SCEN
x 7
TRISC
]
i
PORTC
F| CCP2

DS41291D_CN % 54 it

hig
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354 RC3/SCK/SCL

3-14 W T UL BIRIHEIR . eI AT ie B0 LU R

Ij]ﬁﬁzé

« ST 1O
« SPI 4

- 2C™ [

& 3-14: RC3[ER

VDD

5
PORTC

110 5111

5
TRISC

= e

R
TRISC

. pd
23
PORTC
_ FISSPsR
3.5.5 RC4/SDI/SDA

3-15 o TSI HIAOHE R« o] T i & o LR 3
ﬁEZ.—

« JWH 1O

« SPI %48 1/10

« 12C #dit 110

& 3-15:

RC4 KIHER

SSPEN

*1° 9 spuspa 1
5 | ek =
porTe| P <L @
0

VDD

110 51ji

Vss

3| SSPSR

3.5.6 RC5/SDO

Kl 3-16 WaR T L5 IAERR] o s | IRa] g C &0k AR 1)
< WH 110

o AT ECE S

& 3-16: RC5 [FiER

% 11 /SDO
i

110 51

LR
TRISC

%
PORTC

© 2007 Microchip Technology Inc.
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3.5.7 RC6/TX/CK

3-17 o T LS BAIIHER o 1 | B AT e C 4 LA 2
ﬁléz*

« JH] IO

o SEL BRI

« [FB IR 1/O

& 3-17: RC6 [ER

3.5.8 RC7/RX/DT

K 3-18 B T UL S BIATHEIE o BE5 AT e LR 2
« JH] IO

o SEPHATRIA

o D HATHAR 110

KB 3-18: RC7 [iER

SPEN SPEN
K sk SYNC|
A oD | EUSART Voo
E— DT
5 _| CK #~
Voo porTCI P~ @
¢{D Q
- 110 5114
| CK =
poRTCT P <. Q TP @
5 |8cK 5
R TRISCT P @ vss
¢{D Q
b q
e £
s || ok 2 k v
TRISCTP ~ Q VS TRISC
/ . e
i Bk
TRISC PORTC
A EUSART RX/DT
3
PORTC
#* 3-3: 5 PORTC MK F L E
. . . . . . . . POR #l BOR B EALEAL
Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
K REAE PR
CCP1CON P1MA1 P1MO DC1B1 DC1B0 CCP1M3 | CCP1M2 | CCP1M1 | CCP1MO 0000 0000 0000 0000
CCP2CON — — DC2B1 DC2B0O CCP2M3 | CCP2M2 | CCP2M1 | CCP2MO --00 0000 --00 0000
PORTC RC7 RC6 RC5 RC4 RC3 RC2 RCA1 RCO XXXX KXXX uuuu uuuu
PSTRCON — — — STRSYNC STRD STRC STRB STRA ---00001 ---00001
RCSTA SPEN RX9 SREN CREN ADDEN FERR OERR RX9D 0000 000x 0000 000x
SSPCON WCOL SSPOV SSPEN CKP SSPM3 SSPM2 SSPM1 SSPMO 0000 0000 0000 0000
T1CON T1GINV | TMR1GE | T1ICKPS1 | TICKPS0O | TIOSCEN | T1ISYNC | TMR1CS | TMR10ON 0000 0000 0000 0000
TRISC TRISC7 | TRISC6 TRISC5S TRISC4 TRISC3 TRISC2 TRISC1 TRISCO 11111111 11111111
By x = RH, u= AL, - = KLHHIE (R 0) . PORTC AMiH P HIT,
DS41291D_CN %8 56 1t %ﬂﬁ © 2007 Microchip Technology Inc.
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3.6 PORTD # TRISD & %%

PORTDM &/~ 8 {7 FE AL 13 11 o SR [ 548 77 7
Zi1ree ) TRISD (% 472% 3-12) . ¥ TRISD Ay HEA
PEE 1 (= 1) W RMEXT ) PORTD 5 IVE A dm A 51
CRIDE AR R fey i B 9K s a8 B T B o % TRISD 1 #Y

BIf7E PORTD 5l ERRIE AR, TRISD %748
(P17 88 3-12) 4R $5%H PORTD 3177 10, 244
PORTD 5| A ERS L S AN, P 25 £2 TRISD 75
TERE TP IOALAR IR N B 1R BB A 110 5]
JiHLE 52 0,

HAPLEE (= 0) KX N PORTD 51 EI{E A H %] 3-5: ¥4k PORTD
S CHIPE Sy B B A r 28 1 P9 8 N IE 5 5 1 T D o 1] 3-5
N N - BANKSEL PORTD ;
4:ih T4k PORTD [t 2. BANSEL PO it pomTD
i PORTD %4428 (4288 3-11) L0251 IR AT BANKSEL TRISD ;
% AT S o N AR . T SRR ER R  — MOVLW B‘'00001100’ ;Set RD<3:2> as inputs
B —S¥EeE, R, B—A im0 E s S i m MOVWF  TRISD ;and set RD<7:4,1:0>
(51 S, B BIM(E, ARG TR O IR S A\ i jas outputs
RE g/
| ¥ 1. L4 PIC16F884/887 |1 PORTD . \
IS 3-11: PORTD: PORTD 775
R/W-x R/W-x R/W-x R/W-x R/W-x R/W-x R/W-x R/W-x
RD7 | RD6 RD5 | RD4 | RD3 RD2 RD1 RDO
bit 7 bit 0
B
R = W& W = 1] 5 U = R, #2240
-n = EREANE 1=%H1 0=iF* X = A5
bit 7-0 RD<7:0>: PORTD ifi i /O 5 JiifiL
1 = % 5 > VIH
0 = ¥ H 5 HF < VL
FIERE 3-12: TRISD: PORTD =& &%
R/W-1 R/W-1 R/W-1 R/W-1 R/W-1 R/W-1 R/W-1 R/W-1
TRISD7 | TRISD6 TRISD5 | TRISD4 | TRISD3 TRISD2 TRISD1 TRISDO
bit 7 bit 0
B
R = W34 W = 1] 5 U= R, #2240
-n = RSN E 1=%H1 0 =5+ X = A5
bit 7-0 TRISD<7:0>: PORTD = &#i67
1 = PORTD 5| #EBLE A (=3
0 = PORTD 5| i fic & ki
© 2007 Microchip Technology Inc. Ryt DS41291D_CN 457 1il
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3.6.1 RD<4:0>

3-19 (R TIXLET | JFIHEI o IX 285 | il o & i A
110,

[ #: 1141 PIC16F884/887 -#1 RD<4:0>. |

K 3-19: RD<4:0> [IHER]

VDD

5
PORTD {

110 51

2 L3 CK gl

TRISD < Q Vss
% ‘ﬂlj

TRISD
o pd
153 ™
PORTD

3.6.2 RD5/P1B("
K 3-20 WoR T IS IHER o Sb5 | BEmT 3 e & 8 LR 3

3.6.3 RD6/P1C1

B 3-20 o T Uk B IIHER o 05 AT Bl Sl LR 3
. WA 1/0

< PWM #ith

B 1. Hf PIC16F884/887 |45 RD6/P1C.
PIC16F882/883/886 L[t It 1) it iii = W

RB1/AN10/P1C/C12IN3,

3.6.4 RD7/P1D)

& 3-20 MJ\TﬂhélﬂiﬂEﬁffEl&c SE5 | AR E S PR I
ez —

- @10

o PWM %y

¥ 1. Hf5 PIC16F884/887 15 RD7/P1D.
PIC16F882/883/886 RtV 2 W
RB4/AN11/P1D.

Kl 3-20: RD<7:5> [WER

VDD

Mz 110 5|
- WA /O
« PWM it
V.
¥ 1. #5 PIC16F884/887 [#i RD5/P1B. 5
PIC16F882/883/886 ik Th g iE = W
RB2/AN8/P1B.
% 3-4: 5 PORTD MXHIFARICE
. . . . . . . - POR #1 BOR PR FAhEAL
R Bit7 Bit 6 Bit5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 R ity
PORTD RD7 RD6 RD5 RD4 RD3 RD2 RD1 RDO XXXX XXXX uuuu uuuu
PSTRCON = = = STRSYNC | STRD STRC | STRB | STRA ---0 0001 --=00001
TRISD TRISD7 | TRISD6 | TRISD5 | TRISD4 | TRISD3 | TRISD2 | TRISD1 | TRISDO 11111111 11111111
Py x = KA, u= AL, -=REPHEITL Gh 0) . PORTD AMEHFZEHIT.

DS41291D_CN % 58 it

i
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3.7 PORTE ! TRISE &%

PORTEM &A™ 4 7 55015 . SR [ $08 J7 7]
FAE2: M TRISE. # TRISE AN E 1 (=1) A
PAEXT N[ PORTE 51 EVE % A5 I CRIE AR Y. 1%

BIffi7E PORTE 5| HEAEBIHIAR, TRISE %748
A% 3-14) 154k PORTE 31IA 5 18, 4%
PORTE 5| A ERAUE N, 7 520 {% TRISE 2%
RSP IOALAR IR N B 1 ORAS . BEE AR 110 5
JHLE 52 0,

MRS 28 B T RPLAD . o TRISE i A il % : — —
(= 0) KX N PORTE 51 HIE i 511 R4 H: IR A ANSEL 77 47 5 LUK R DR E i
ARSI P A NEE S B T D« REB 14, SR H BRBUFHIN o T E B (6 5] LR
BER NI, 3 TRIS AdMa 208 1. 61 3-6 451 T BN 0.
Vb4, PORTE [ #42. .
. N o X ] 3-6: PORTE
B PORTE 27788 (%947 %% 3-13) M2 5 IR A& il gt
AR 2 NI D B BT S B — R .
B —SHAE. I, 5N DR e Eiﬁism igggi FInit PORTE
(7T, A B, AR5 FEA ST FO 5 A\ cimp anenr digital 1/0
Dﬁ%%ﬁl/{¥%§° i—,l MCLRE =1 Hﬂ—’ RE3 lijj 0. BCF STATUS, RP1 ;Bank 1
| 1. HA47PIC16F884/887 -4 RE<2:0> 5. | BANKSEL TRISE ;
MOVLW B'00001100’ ;Set RE<3:2> as inputs
MOVWE TRISE ;and set RE<1:0>
;as outputs
A2 3-13: PORTE: PORTE %175
U-0 u-0 U-0 u-0 R-x R/W-x R/W-x R/W-x
_ ‘ _ _ | _ \ RE3 RE2 RE1 REO
bit 7 bit 0
[Labe
R = A4 W = n] 5 U = RS, 35240
-n = S AL FI{E 1="151 0=yHE% X = AH
bit 7-4 FRELB: WH 0
bit 3-0 RD<3:0>: PORTE i/ I/O 51jIfz
1 = 3 A5 RS > VIH
0 = 3 5 T HF < VIL
FAER 3-14: TRISE: PORTE =& &
U-0 u-0 U-0 u-0 R-1( R/W-1 R/W-1 R/W-1
_ ‘ _ _ \ _ \ TRISE3 TRISE2 TRISE1 TRISEO
bit 7 bit 0
Bl
R = A4 W = ] B ] U = RSB, 3240
-n = S AL E 1="%1 0=y5% X = A4l
bit 7-4 REP: B4 0
bit 3-0 TRISE<3:0>: PORTE = A&# 7
1 = PORTE 5| AC & AN (=8
0 = PORTE 5| ik i & 4 ¥
¥  1: TRISE<3:0> iH%&iLh 1.
© 2007 Microchip Technology Inc. Ryt DS41291D_CN 459 1l
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3.7.1 REO/AN5(1) 3.7.4 RE3/MCLR/VPP

e | BT S LR TR — FEl 3-22 % 1 S DR HE P 3 AT 45 75 Dy BT 2
. A0 el

« ADC [N » WA

| ¥ 1. J47 PIC16F884/887 4 REO/AN5. | MRCECE RS T RE H

3.7.2 RE1/AN6(" K 3-22: RE3 {IHEE

e T I L R I \oe

. i 10 MCLRE —— o I:—‘;‘St?ﬁ

« ADC Il A - ‘
[ % 1. 114 PIC16F884/887 I-# RE1/ANG. oy wo (v TS

o ' L™
3.7.3 RE2/AN7(1) . Vss

BT O S DA F SR " <] MCLRE—, | vss
. ﬁi)ﬂ /O PORTE
+ ADC [N

[ @ 1. J147 PIC16F884/887 -7 RE2/ANT.

& 3-21: RE<2:0> [{J{ER

oD Q VDD
H _18CK &
PORTE[ P~ @
110 5114
oD Q
5 CK 5| o
TRISET P~ Q@ Vss
gy ()
S INE
TRISE |
. e
BE
PORTE
< FIAD e
bi 1:  ANSEL g B A,
% 3-5: 5 PORTE #HXM HFFaLE
, , ; . . , . . POR F1 BOR iR A S AL
Bit7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
#7% REE B
ANSEL ANS7 | ANS6 | ANS5 | ANS4 ANS3 ANS2 ANS1 ANSO 11111111 11111111
PORTE — — — — RE3 REZ2 RE1 REO ———— XXXX -——- uuuu
TRISE — — — — TRISE3 | TRISE2 | TRISE1 | TRISEO --—-1111 --—-1111

j23bi x = RAL u= AL, — = RKEHWHAIC Bk 00 . PORTE AMEH I LEIT.

lilg

DS41291D_CN % 60 1t %ﬂﬁﬁl © 2007 Microchip Technology Inc.
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4.0 REH[HER GRS IR
D)
41 R

Py pe it B 2 Ph i BhIRAIE B IhBE, Ao fd L1 5

T2 A, AT O PR R MR ek RE A PR T RE . 1K 441

VL T 4 5 s A e A 1]

BB AT DA B0 R AN RS 28 A8 i AR iR s B

AR PS LA BHZE (RC) HikiRft. A, RGN HhE

Al ABCE O A N e o 2 — 2k, JFnT Dok ik

PREIEFETS . AR AR

o I AT DL AN N BB R G R

o XGERBE S, AN AR I B UL AT
Z ) S B I B AR )

o EERA I RS (Fail-Safe Clock Monitor,
FSCM) BZERMAMERI £ (LP. XT. HS.
EC ok RC #:) Wl 3 D)4 31 P SR % 25 -

PR E S A ARy LR R R B o 2 —
1. EC——OSC2/CLKOUT Jy /O 5| IR &h s s
i

2. LP——32 kHz &It A .

3. XT——P &l &8 PR ol M Bl R AR % 15X

4. HS——5 b a3 f IR ol M B IR AR W A

5 RC — 4 B % (RC) & % # i, H
OSC2/CLKOUT i Hi A1 2y Fosc/4 [ I B s 5.

6. RCIO—— OSC2/CLKOUT 3} I/O B[t 4R BE

% (RC) #HR#i.

7. INTOSC——OSC2 4472 4 Fosc/4 I I 4
S OSC1/CLKIN 2 1/O 5 N TR % s b
Ko

8. INTOSCIO ——OSC1/CLKIN F1 OSC2/CLKOUT
124 110 51 P R 5 we sl

Pt X Bl E F & A4 1 (CONFIG1) F
FOSC<2:0> filc'E . WIS 8hnl LAl AN IR % 2% 7
o HFINTOSC A& i dl CASHEI PR % %% . LFINTOSC /&
TRAMARASHE IR 5 25 -

Bl 4-1:  PIC® MCU I 4iEHER
FOSC<2:0>
(METF e 1D
SCS<0>
(OSCCON #17#)
osc2
' . XT. HS. RC. I
0sCA E I& LP. XT, HS. RC. RCIO #IEC
IRCF<2:0> 5 -
(OSCCON #4748 = RGN
(CPU FIShED
8MHz 1113 INTOSC

WHBIRY A 4 MHz

1110
2 MHz

>1101
o | 1MHz

HFINTOSC o = >100 X%
8 MHz M & [S00kHz | S

12| 250 kHz

> 010

125kHz f

LFINTOSC 31kHz |0,

31 kHz -
PRI S I 85 (PWRT)
> AT IIEN S (WDT)
FCRRE LR IR B & (FSCMD
© 2007 Microchip Technology Inc. %}]ﬁ%’] DS41291D_CN %61 1T
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4.2  FRGHEH

P ezl (OSCCON) #1ras (H4-1) RGN
BhRURZE LS. OSCCON R8st & LU R Ar

o BRIERAL (IRCP)

o PFIRSAL (HTS FILTS)

o RGENERERIA. (OSTS fl SCS)

T 41 OSCCON: ¥ #sibl s
U-0 R/W-1 R/W-1 R/W-0 R-1 R-0 R-0 R/W-0
— | rer2 | RcFt | IRcFo | osTts(™ HTS LTS SCs
bit 7 bit 0
B
R = A4 W = A 54, U = K7, 3240
-n = _FHE NS E 1="%1 0=H% X = A4
bit 7 REI: HHO
bit 6-4 IRCF<2:0>: PB4k A iR L P4
111 = 8 MHz
110 =4 MHz (ERAD
101 =2 MHz
100 =1 MHz
011 = 500 kHz
010 = 250 kHz
001 = 125 kHz
000 =31 kHz (LFINTOSC)
bit 3 OSTS: k% Sl i Pk s ()

1= SHMEHGEE D CONFIGT Z 478 ) FOSC<2:0> & XIS N iz AT

0= B KEN IR A (HFINTOSC 8 LFINTOSC) 54T
bit 2 HTS: HFINTOSC IR (##i——8 MHz %I 125 kHz)
1 = HFINTOSC %5
0 = HFINTOSC Ak
bit 1 LTS: LFINTOSC fasEfr (K43
1 = LFINTOSC #5&
0 = LFINTOSC A fasE
bit 0 SCS: ARG HHERAT
1= PRI 2 HAE R gend
0 = I4JF H CONFIGT #4783+ i) FOSC<2:0> & X

31 kHz)

w1 BGERBINCRIERE T LP. XT 8 HS e il fige 1 slhi (ry i Xz = A0 0.

i

DS41291D_CN 462 1 |
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4.3  BEREER

I dsARE X R LAY Sy A 38 B P B B 2K

o HIER ISR AR AT FLE A O B R . s R
ekt (EC ) o Ay 08 A 4R o ol b e 8%
ey (LP. XT FIHS #) DUKBHZ (RC)
AL .

o YRGB Y B T N ERINERYR. PR AR
PR 2% 8 MHz i i S 4R % 2%
(HFINTOSC) #1131 kHz G4 P &5 45 7% 2%
(LFINTOSC) .

Al il OSCCON #4734 AL 2hi% 4% (SCS) {iik

PO BN ERI AP . E2E RIS ILE 4.6 7 “Bb4

wjﬁ” o

4.4  HPERETEREESR

441 Iy akLRer s (OST)
RAR 5 2B B s LP. XT 8k HS Bi, k4
gL (POR) H_EHEEREN 2 (PWRT) ZERT
CUEE A (USRS T e ) , s MARIRCIR A e it i
R e E 2 (OST) ¥4 OSC1 5HHE4T 1024
YRZH T (ERXBLTRIY, FEP T3 ey AN b v-4%,
H HIRFHATE 5 . OST BT A7 96 F A 4 2% sl g
BRSS9 H i DR 3R IF HON IR s e it As e
HI RGN Bl o ZEAS R I Bt 2 1) D) 460 N 55— AN SE I DA
HFHI AR e k. £ 4-1 BoR T X SR 2SIt I .
N T b AR A PR AR AT 22 TR] ) S I 47 B A
i, TTLUEBRGERN #H st (LS 4.7 3% “ Bk
EFER") .

*41:; Y 28 2B 7

Ik YE! e iz IR R IEm

N LFINTOSC 31 kHz e

KK /POR EC ¢ RC DC — 20 MHz 2 A~ JE 3

LFINTOSC (31 kHz) EC 5 RC DC — 20 MHz AR

IR /POR LP. XT B{HS 32 kHz % 20 MHz 1024 AP R (OST)
LFINTOSC (31 kHz) HFINTOSC 125 kHz % 8 MHz 1ns CRZD
442 EC #is{ Kl 4-2: s ERer (EC) BRI IT/ERRE
AN (EC) B AR 7= A2 (22 55 o A o R4
B R . MAE MRS AR, A0 i b Y5 0% F2 3 P JELIN:EA ~><>—> OSC1/CLKIN
OSC1 ¥ NBI, 1 OSC2 BIMIH/EEA 110 T, eIy o
4-2 R T EC B R, PIC®MCU
MiEH EC BN, G ASEIR ey (OST) #izk /O <—» 0SC2/CLKOUT
1b. ik, 78 EH AT (POR) i mi M A HIR IR 24 e i
Ja, REFENEAE. T PIC® MCU K124 N B .
[, 182 1 A SRRl N T L 022 1 8 O B 55 T 4 5 & im IR 1.0 “IRArtR” 1
W se et AN ERIR Y R, SRR E AR °

UG A I TRl —Hf .

© 2007 Microchip Technology Inc.
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443 LP. XT. HS s

LP. XT F1 HS #z 3 #57E OSC1 Fl OSC2 5| i) bz
AU AR A B RS (] 4-3) o ZAIE
PO S A RO 2% (A HP Sl 38 25 1 T DA SRR 2 Pl
P PR AN

LP 5 A5 xQae 8 P 58 A SO A I A 25 e . LP
P ) LR T R = AR R R o AR R TR
3)) 32.768 kHz (1155 X3! (fork type) fhif.

XT 45 5B Gk B T SO TR B P A 2 W . XT
L WS RTINS 2ewd sl i1y B W R S (G O g e W 5
AT IRSN AT AP S50 B0 T A TR T PR 2%

HS i 35 455 20 458 A 338 S HHOR 28 B B s B 25 B2 . HS
P B IR T R =R B s . SRS A T
FER i P IK ) B PR A

K 4-3 Fl 4-4 53 530 ST T ST PR 4 0 fh A TS i S R
YRS L%
& 4-3: AR T/ERE (LP. XTH
HS #50)

PIC® MCU

OSC1/CLKIN

OSC2/CLKOUT

Rs(1)

: AR HSFIR BN A 0 SR R T BE 7T ZE— N B R
fH (Rs) .

2: RF HIMEREEE PG AR GEFE AT

2 MQ F1 10 MQ Z &)

¢ AR AR PRI R TR BB DL R o

MR FH T NI I 3 R B T A
SRAMVEAHELE N 5

s AR B Y Voo AR EVE R 5

R 2% IR RE o

s ERMRG At W, WS WEH

Microchip & FHZE 1L :

» AN826 “Crystal Oscillator Basics and
Crystal Selection for rfPIC® and PIC®
Devices ” (DS00826)

+ AN849 “Basic PIC® Oscillator
Design” (DS00849)

+ AN943 “Practical PIC® Oscillator
Analysis and Design” (DS00943)

* AN949 “Making Your Oscillator
Work” (DS00949)

& 4-4:

MR REI s B T AR IR
(XT 5% HS #30)

PIC® MCU

OSC1/CLKIN |

2k '

PRIE

C2 Rs(l) | OSC2/CLKOUT
IR
O AT IR S ) M R R 88 R RE TR A Rk
B (Rs) .
2: RF [IfEBEEE MG AR GaFE AT
2 MQ F110 MQ Z 8D
3: SR RS IR A IE A TR AT BRI T B — A B

KB (RP) S

DS41291D_CN %564 1t
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4.4.4 A RC it

ARFBFAZE (RC) S FRHHAMNE RC . 2%t
POk SR AN, b8 RC B AT LI A B A%
PR F BRI RGN, R AR AR . X
P4 W Fl, RC F1 RCIO.

7 RC IR, RC H% OSC1 5 |J|iAHiE. OSC2/CLKOUT
51T RC R s DU 43 4. BhfE 5 T LUK AN
B R R ARl At 3 FH B SRR A e s
4-5 B T ANk RC B HsE % .

Kl 4-5. 58 RC B

<
o

D PIC® MCU

REXT
OSC']/CLL(IN R

L‘l N EHL%LL

Fosc/4 B, <— 0SC2/CLKOUT("
1/0(2)

CEXT

Vss

W\

LA - 10 kQ < REXT <100 kQ (<3V)
3 kQ <RexT <100 kQ (3-5V)
CEXT > 20 pF (2-5V)

WA RGNS 1.0 % R )
.
2: I RC 8 RCIO K4

7 RCIO ##:XF, RC Hi%5 OSC1 5|JiHHiE. OSC2
SIHAS R T 5 —ANEH 110 5.

RC PR aMAMREMm . B (REXT) . H%
(CEXT) {HULK TAERIE R A o S 55 i
KA

o IREEZES

o LA ZE

. HAHFEZER

FH P & 5 B2 RSt F BT F A3 RC TG AR 22 BT5 |
R ZE R .

45  PHEREBIE

P35 2R AR BN I R g, AT kg e

RGN s

1. HFINTOSC (mHiHE#GH L&) XK
e, TARESZ R 8 MHz. FH /AT LU i #f4d F
OSCTUNE 7 /7- 4% (7747 #%4-2) A" HFINTOSC
FIHER

2. LFINTOSC (KM as) KR&Eid) K&
#E, TAEMIZEN 31 kHz.

A T A ) OSCCON 25 A7 2% 7 1 N B 4R % Se iR

BN IRCF<2:0> &£ RGN Bk i .

n[iE ik OSCCON A8 R APkt (SCS) firik

PEAMH BN TP . H2ERIES I 4.6 77 “Bel

,t)]ﬁ» N

451 INTOSC Al INTOSCIO #x{,

Y4 LB 2248 1 (CONFIGT) HHRY, #e ik
(FOSC<2:0>) fixf 23 -3 AT 4 FEMS, INTOSC  Fi
INTOSCIO #0354 37 s L B A R G et

7F INTOSC #: , OSC1/CLKIN 3| F{E# A 110
51, OSC2/CLKOUT 5| A H 3% 52 1 A 3531 32 5 ATl %
MUY 534, CLKOUT {55 AT LA R, &
W R A Y 75 SR LI A

7f INTOSCIO #i,, OSC1/CLKIN #1 OSC2/CLKOUT
51 Rl FAEEH 110 51,

452 HFINTOSC

EA IR 2L (HFINTOSC) 245t Ffke. TAE
WE A 8 MHz P EBIN B . n LU i 4 4 4
OSCTUNE Ziffss (% fi4s 4-2) %} HFINTOSC [1)43
FLERY) £+ 12% 68 P AT

HFINTOSC M E8: 205 diss ML g6 (I
K 41 . ATl i OSCCON F 748 11
IRCF<2:0> (IL.5E 4.5.47F “IRFEEFEA (RCF) ”)
PrAE-CPPATR IR B — R AR

Wit E#: 8 MHz F1 125 kHz Z R R iZe (&
OSCCON 27473411 IRCF<2:0> fif, f#H: = 000) {#ifE
HFINTOSC. 2 J&, ¥ OSCCON Zifrasrh i) REEm 4l
WEFEA, SCS B 1 sl K E T AaAE 1
(CONFIG1) " IESO fi7 & 1 i REXUHE J2 5
OSCCON ZifEgeny HF Widkss (HTS) fithr
HFINTOSC 215 .

© 2007 Microchip Technology Inc.
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4521

OSCTUNE % {74+

HFINTOSC C&il] Ky #k, En HiktFmids
OSCTUNE #frds (Ffres 4-2) St HBHT .
OSCTUNE #4783 MIBIAE A 0. BAMIEZE N 547
) BHRAMS T .

&0 OSCTUNE 75 {745, HFINTOSC ¥ 4n oAz 2
BHOAR . A s, RIS AS kL AT. ASHEE
SR LA T B

OSCTUNE A% LFINTOSC f#145i% . 4t LFINTOSC
ISR T AR 3, a0 EpIE I E I 2% (PWRT)
FIIEn 4 (WDT) « #bEfRy i 2P s iiay (FSCM)
ARG A5 IA) T A AN AT T LU

FIEE 4-2: OSCTUNE: IR¥%#1H7 &F1F4s
U-0 u-0 u-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
— - | — ] Tuna | TUNn3 TUN2 TUN1 TUNO
bit 7 bit 0
3paP
R = A4 W = n 547 U= REHAL, 820 0
-n = _FEE A HIE 1="#1 0=3% X = KA
bit 7-5 REH: N0
bit 4-0 TUN<4:0>: S0 {7
01111 = f i
01l110=
00001 =
00000 = $R¥G A B LURHE 5 2z 1T .
11111 =
10000 = HARMIE
DS41291D_CN %566 1t ?‘JJ% © 2007 Microchip Technology Inc.
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453 LFINTOSC

(S EARZ 2 (LFINTOSC) & ARZ Ut 31 kHz

() PN 0 I b

LFINTOSC &8 2 f5 o Wids L B 6 (I

4-1) o ALl A OSCCON 77 A7 48 1

IRCF<2:0> fi/i%#¢ 31 kHz. EL{ZRiESNE 4.5.47F

“PREEFAL (IRCF) ” . LFINTOSC it [rA5i th J2:

FEIER ERSS (PWRT) « FIIfER S (WDT)

AR AR N B S RS (FSCM) RIS 4fulsio

I OSCCON 2748 1 IRCF<2:0> 17 % & 000 1%k

31 kKHz /N R G eidiiR (OSCCON Z 74311 SCS

i = 1) BAFRELL R AT —I#R AT LA g LFINTOSC:

o BUE R MXGEES) IESO it =1 H
OSCCON %7 fE#% (%) IRCF<2:0> £ = 000
EHZER 2 g (PWRT)

- Al e A (WDT)

o WERP AN ELSE (FSCM)

OSCCON 28 LF WEkiRyes (LTS) fifin

LFINTOSC 2755

454 P EFAL (IRCF)

8 MHz HFINTOSC [#% ! A1 31 kHz LFINTOSC ()%

HERR R a2 I (ALK 4-1) . OSCCON %

TERS I N BR324 R B 47 IRCF<2:0> 1 % A ¥R %

FEAOHT AR . ATl R 8 Rl —

e 8 MHz

o 4 MHz (EALJEFIEGAMED

« 2MHz

« 1 MHz

« 500 kHz

« 250 kHz

« 125 kHz

« 31 kHz (LFINTOSC)

vE: KRAEFAEA G, OSCCON  ZAE

IRCF<2:0> g &0 110 HARIER 4
WE A 4 MHz. H Pl 1& % IRCF 47 DL £
AR .

455 HFINTOSC F1 LFINTOSC 4t i
}?

7£ LFINTOSC #1 HFINTOSC [y #einf, BT 2

AT HE O L B ThEe (WL 4-6) o WRIHM X

¥E, 7 OSCCON Z577#% 1) IRCF<2:0> {7 415 i 214

R FER WA A 10 us KL . OSCCON %

TEA4 I LTS ATHTS A7 [t LFINTOSC A HFINTOSC

PGB MRS . SRE RN PR

1. &2 OSCCON 7 /74511 IRCF<2:0> 7.,

2. W 2 o, K B — B i 4R AE
ER

3. IR R AR W INE  T BR

4. CLKO {RFHGHLF, It i e i i 25 45 3 11 s
) E T

5. CLKO UAE S ehid s, Fe SRk
OSCCON 47 #%¥) LTS F1 HTS {7

6. BB SE K.

W2 E G2 E 41,

LR E A IR A AT 125 kKHz Al 8 MHz 2

IR, 3 8B R 2 B A R G R o 3X RN 1H

FIFET IR H 32 B HFINTOSC 383 J5 43 45 2% 1 52

)G 15EIH

7.0 SRR PRIRGESERS H TR IRERN

FHAE o
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Al 4-6: W R e DI B P

HFINTOSC — LFINTOSC (%%1I- FSCM I WDT)

HFINTOSC

AR 2 AR _ E1T
LFINTOSC I/
IRCF<2:0> =0 X -0

XK

HFINTOSC — LFINTOSC (f#fs FSCM & WDT)

HFINTOSC

2 MRS BT

LFINTOSC — | L | =:: L

IRCF<2:0> # 0 X =0

RGN .

LFINTOSC — HFINTOSC
KRR BE WDT B FSCM, 5] LFINTOSC %04

LFINTOSC |
| R 2 =L =

HFINTOSC B

IRCF<2:0> -0 X =5

e NN O O s o

i
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46 B

I 1L H AT OSCCON A A4 1) R S IN Bk £ (SCS)
RE T LALE SIS A SIS Bl T D)8 3R G I At

4.6.1 RGN pLFE (SCS) Aif

OSCCON Zifras it 24 ik (SCS) fifit CPU Al

AN BEAE IR R ST R

+ 24 OSCCON % {7t SCS fi7. = 0 Iff, ZRZEI4
PHAE 752 1 (CONFIGT) 1)
FOSC<2:0> Ak E .

+ 24 OSCCON % {78t SCS fir. = 1 I, RZEI4f
Wit OSCCON #7744 1) IRCF<2:0> Arik -1
E YR AR . EALJG, OSCCON ZAE %1
SCS i & e i %

e ] HE B0 A Bl Bl B R 7 I Bl A % 5 |
& AR T B B D) R A 2 TR
OSCCON #if£4+ ) SCS fir. M/ Al
OSCCON i f7- 1) OSTS 7 LA 52 24 HiT ¥
RGN

46.2 PG el B PIRE  (OSTS) i
OSCCON #7281k 2S8R (OSTS) {48
INRGINBE R A T HAECEF %74 1 (CONFIG1)
) FOSC<2:0> A7 SCIIAMER I A J2 3 [ T A # i
B, R, 44T LP. XT 8% HS iU, OSTS
KRG EIRENZE (OST) 48N,

4.7  XUENBE K

RCE N A Bl A6 A I A A0 78 9 3 i S e BACRD AT 2
[ PR SEE I 38 80 e /N i 20 FRAR DA o A5 KA AR
RN PR o LT J 04 A G P 2 98¢ P T)
AL Yk s IR 18], JF BEFRAREAF I S DG

P XA VR R T AARHIAR 25 e i, {4 1] INTOSC 11 4 i
PRBCRIAT 2454, R PIRIRRE, Jor 54 &

i PAT SLEEP F5-H5 LRGSR RE I IF
Hfi OSCCON #if£4s11) OSTS fi7 frfFif

SRR A L LP. XT 8 HS B, WI{EfE
GBI ER S (OST) (W 4.447Y “RHRiE
PRER2E (OST) ”) . OST &M E AT HITHE
FNTFE5E 1024 AR 1k XEHE B SR E T FE OST
T PO 3R 3 2 A R i b, A K PR B 4 A
PATIIERT . 24 OST 7H4uA %] 1024 H OSCCON [
OSTS £ E 1 I, FRIPHATE 2] AN IR 7 2% 7224
KL

4.7.1 X AR

TN A0V B B G S SR

« |[ESO (BIEFHAEee 1) =1 HWES/ SMEyIHsr
(A REXNTH T s 0D .

« SCS (OSCCON 274£48) = 0.

o MEFI7SS 1 (CONFIG1T) Hf FOSC<2:0>
Srpemic sk LP. XT &5 HS 81k,

KA AN A G HE NG 3 B

o FHEAL (POR) J&, LHZER EN 2%
(PWRT) #@i (iniAdige) &5, o

o MARHRAR AR )

ISR AN PR A A B O B LP. XT 8k HS LLAMK

ATAT] HADAR S, A4 X8 A g2k 1. X2 R LE

HL A7 e BRARHRIR AR )5, SNSRI 3% 2 i A T

TEAT A £ 5E 1]

4.7.2 XUH 3 B I

1. RAE A BRI e i

2. LAPPRYS 3845 e (Bl OSCCON 27 472%
f1 IRCF<2:0> {7 BE & HIMIZ) TFUAIATHR S
{fitie OST 1%k 1024 A4 JE 1.

OST MBI, 545 PRI 2 ) T REHT.

OSTS & 1.

RGN BMAFHG L BB AR A TR
W (LP. XT 8 HS #iz) .

7. RGP RSN R B .

o ok w
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47.3 2 XU oIk &

K7t OSCCON Zif7 48t OSTS o7 I fff s f F ALAS FH 1)
R L E £ 2 1 (CONFIG1) 1 FOSC<2:0>
758 SR AR I Ariids A2 P 4R 7 2% o

El4-7.  XEFEI

HFINTOSC /\_/ 7\ /A / /N

e TosT »]

osct < 0 x 1 \\1022X 1023

osc2 X 3§ \

\_
Mritge [ PC-N_ (( PC X PC + 1 &
gt N\ AN\ S a

DS41291D_CN 70 1 ke

© 2007 Microchip Technology Inc.




PIC16F882/883/884/886/887

4.8  WEAY R BRIEPLES

W e 2 (FSCM) B 7El et Bt % 2
P RS N AR SEIE AT . FSCM AT LUK H 76 3 9% 2% 4
SENT A (OST) FEI &Y S WA AT I 200 4 26 B4 3 o i
f, LKA E T AR 1 (CONFIGT) i) FCMEN
B 1 REFSCM. ‘&3&EH FHTH AR & skl (LP.
XT. HS. EC. RC #IRCIO).

K 4-8: FSCM K]

I o R
BiAE 3%
St Q

AR |
s 4

A A

Yo%

31 kHz
(%532 ps)

488 HZ
(%12 ms)

-
| [LFINTOSC
|
|
|
|

L6 |

A 2]
I ot e

4.8.1 T SR 3 4G N

FSCM Bl if LU A1 i % s Fl FSDCM SRAFE IR Btk
DA HBE ) S s o JERE0 INTOSC I #1347 64 343
35 FSCM AR Bl 2 UL 4-8. bk il v st py 748
A AR o AESN I B REAN R B AT R DA 4
1o AERFEIN B REA_ETHIPR U SHE % WACRAE
IS 8 2 A U 2 IR DA I FEL - 2 76 e DU A
E (o

4.8.2 P R TAE TR

AR b BRI, FSCM K g AF i b U e 3] Py 35
I EPJE I PIR2 %743 1) OSFIF drEhrE 1. i
PIE2 % 1£#% [t OSFIE fith & 1 I, OSFIF pribfi &
1RGP R T S A P SRR il DAY T e e
I pradt J ) 1) B, 2R 9 IRl 4k SR ] P BRI A, L
BB 1 B Th 2R AR 5 2 A N B D) e 2 4
HARG AN 1.

FSCM &£ A4t i OSCCON % 17 %11
IRCF<2:0> {5, MM AVFAE dbe A0 R e B 9 BB 4R
Do

4.8.3 TR R 2 A

FERAL AT T SLEEP $54 8% T OSCCON 7347 4s
(] SCS A7) it B b fry/ 4 1. t2e SCS i,
OST ¥ EFrkcdi. OST BATI, &5 1F 4k 2L 5 AE
OSSCON HIEH ) INTOSC i217. OST #IN 5, Wik
DRI HEEER,  SERARKEESNBIN BT . 205
TR RS T 4 B % OSFIF hribAr.

4.8.4 ST B ARHER 25 e

FSCM ¥ it WA 4R el P e I 2% (OST) AL 45 31
S5 BT ART B 280 A RO 418 3 o et o AP o e il AT ]
KM AL H OST. OST A5 EC 88 RC I,
—iEAETH, DKt FSCM H4 A0 52 A7 sl it 5 ST BRI AR 25, A
fit FSCM Wi fEXH Ji 5. Rk, 7E OST &1TH,
PR IR A PATARS .

¥ T IR % (AR 3R I 8] S FRIAR T, Wl s A
P efL M AE AR T AR IR CE SR AL AR
MORASE HE) AILAF. A BadE 41
5, BN iZEE OSCCON Zifrasf
OSTS v LAIG 4R 375 7 4= R R 45 1 i 1)

Ho s ORI TE Ko
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K 4-9: FSCM b}/ A

o [ L 1

E¥o . l l L IR
e

: | : » |
s L LT L L L] . . .
I R A : : : | |
Q) %_‘ l U . |

| | | | | ﬂMﬁ;p___
OSCFF | | | | |
; } | } | }

ik ' ik ' ik
¥ WH, RGBSR LRI B R 2 o A Fh e BRI AR SE A T I T2 .
#* 4-2: 5 R AR I AL S
. . . . ; . . . POR Al | pr&EHALEAL
LR Bit7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 BOR 1 W e ()
CONFIG1@ | CcPD CcP MCLRE | PWRTE | WDTE | FOSC2 |FOSC1 | FOSCO — —
OSCCON = IRCF2 | IRCF1 | IRCFO | OSTS HTS LTS SCS | -110 x000 | -110 x000
OSCTUNE = = = TUN4 | TUNS3 TUN2 TUNT | TUNO | ---0 0000 | -—-u uuuu
PIE2 OSFIE | C2IE C1IE EEIE | BCLIE |ULPWUIE| — | CCP2IE | 0000 00-0 | 0000 00-0
PIR2 OSFIF | C2IF C1IF EEIF BCLIF | ULPWUIF | — | CCP2IF | 0000 00-0 | 0000 00-0

b x = K&, u= A%, — = REIHEITL GER 0 . WGHRMHIPIE AT,
w1 A GF A SRAFIERIETHIE K MCLR &AM T2 N 4 247,
2:  JrATESAIEREES W E T A 1 Fifrds 14-1) .

i
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5.0 TIMERO #k

Timer0 AL & — > 847 B I 8% /v 5 3%, AT I R i
o 8L EM R /AR A (TMRO)

o B oAy (S&EI I N AR D

o AT ERFR P E AN I

o YR FRAMIR I PR Y IE R

o i R

5-1 4 Timer0 B FIHE R .

& 5-1: TIMERO/WDT P4 Hi 23 4E

51  Timer0 [ T/EJEH
TimerO MBI AT I VE 8 407 5 I 3%t 7 i A6 8 fir 1 $ice .

5.1.1 8 7 5E I g
FAE 28T, Timer0 PG AEREAN RS BB O
WA . Wikl OPTION_REG % {7#:f) TOCS
g 0 MR I AR AR
WX TMRO 2728 T BHEAE, IR T RIPA TR
L IR A I

e AAE N TMRO % 7asHIME, H5ES

A TMRO B oF AP 52 AL I

5.1.2 8 P i

FAE T Seas i, Timer0 #5HuEE TOCKI 5 I AR ETT
WYER T VI . B IR E Y T OPTION_REG #F
1742 (4 TOSE 47 . J@ib¥ OPTION_REG %47 44 (f TOCS
AR I BYE 37 €17 S v

Fosc/4
0
8
° 1 \
TRE ],
1 2 b Ty ™| TMRO
TOCKI 0 —l
51 5
TOSE T0CS 8 Hath 14 TOIF
Tﬁﬁ’fﬁ#ﬁ PSA *dbm%iﬁ 1
b
WDTE PSA
SWDTEN —
PS<2:0> 1
. WDT
16 iz A
A [ 0
31 kHz i1
INTOSC JE I 2% PSA
WDTPS<3:0>
= 1: TOSE. TOCS. PSA. PS<2:0>Jj OPTION_REG 7 f7-#%* 147 .
2: SWDTEN 1 WDTPS<3:0> ) WDTCON 77 17 2% 1 (147
3. WDTE (/e 7 aiiess 1.
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5.1.3 AT T G RE T3 s

Timer0 MG IMEN 2% (WDT) JLH—ANHAE ] s
T 43 A0 4%, HAS e [A) 4 . 70043 400 4% 19 4 TE il
OPTION_REG 27 /72% 1) PSA {74751« BX T4 4257
B4y Timer0, PSA {7 245135 0.

Timer0 it EA 8 Fpfuoalitbik#, July 1.2 =
1:256., At OPTION _REG 2441 PS<2:0> i/ ik
PRV . BAE Timer0 #EHEA 1:1 (T4 L, 24
TR TR AR S TR s WDT #idk,

TS A TS . T igs 2 Begs TimerO R,
B 5N TMRO 354728 146 2 4R A T/ A2 2 o
I Ags o icss WDT i,
i3 SHige Al WDT.,

7F Timer0 F1 WDT H b [a] 47) 45 1 43
KT Aigs e s Timer0 5k WDT Ji&, eIttt
INTTRE S = A TE R A AL . B T Aidts Mo BiL Sy
Timer0 tCA 7 Bigs WDT HEERIN, 2B AT 4t 5-1 Jir
INEiFR I

=5

CLRWDT Fi5 44 [R5 %

5.1.3.1

] 5-1: B s Sia (TIMERO »WDT)
BANKSEL TMRO ;
CLRWDT ;Clear WDT
CLRF TMRO ;Clear TMRO and

;prescaler

BANKSEL OPTION REG
BSF OPTION_ REG,PSA ;Select WDT
CLRWDT ;
MOVLW b’11111000" ;Mask prescaler
ANDWF OPTION REG,W ;bits
IORLW b’00000101" ;Set WDT prescaler
MOVWE OPTION_ REG ;to 1:32

BRI AR g T L2 WDT Bk 40 Fl4h TimerO 3R,
APATEL TR 51 LB 5-2) .

% 5-2:

CLRWDT

e (WDT —» TIMERO)

;Clear WDT and
;prescaler

BANKSEL OPTION_ REG

MOVLW b’11110000" ;Mask TMRO select and
ANDWF OPTION_REG,W ;prescaler bits
IORLW b’ 00000011" ;Set prescale to 1:16
MOVWE OPTION_REG

514 TIMERO 117

2 TMRO ZAE a8 FFh i H %2 00h I, 772E TimerQ
Wr. &K TMRO 24728t i, ST RV Timer0
T, INTCON 547281 TOIF FRlihr S #aE 1,
TOIF {7 DA ZRAE S i 2. Timer0 1 Wt 47 /&
INTCON Z5 7881 TOIE 4%,

E: T R IER S T 8 I 28 2 S P i, B LA
Timer0 H I JCL M LD FL 22 ,
5.1.5 Timer0 54580 #hlic &8 FH

% Timer0 T ARAETHELas BRI, £E A EAR AL IN B )
Q2 M1 Q4 JEHIOS T 7300 5% i HH UEATSRAY AT S TOCKI
BN A TR I BTG . DRI, AN RIS S
i RSP P A58 17.0 5% “HRARRE” il
(RIS PP 22K
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IR 5-1: OPTION_REG: #&Ii#7Eas
RIW-1 R/W-1 RIW-1 RW-1 RIW-1 R/W-1 R/W-1 R/W-1
RBPU | INTEDG Tocs | TosE | Psa PS2 PS1 PSO0

bit 7 bit 0

B

R = WA W = " 54 U = RSHLAL, 324 0

-n = EARE AN {E 1=%#1 0=E% x = KAl

bit 7 RBPU: PORTB L fuffifitfi

1 =%% 11 PORTB L#7
0 = $% & VA7 2 (E Al e PORTB L4
bit 6 INTEDG: Ik sEi:
1 = INT 5B B THos fi 5 v e
0 = INT 5 R BEv i 2 Wy
bit 5 TOCS: TMRO I Bk 47
1 = TOCKI 5| _E kA s
0 = W4 B8 (Foscl4)
bit 4 TOSE: TMRO &l i 47
1 = 7€ TOCKI 5| JiI_L- e8F e A= H v I (1) Bk A0 b 326 384
0 = 7E TOCKI 5| I B~V Sk A= F AL 21 v (1) Bk A0 o 326 384
bit 3 PSA: T Aes B
1 = Wisr s s Bogs WDT
0 = T/ 4ias B4y TimerO Fbhk

bit 2-0 PS<2:0>: Fi/#Hitbikefr
AEAE TMRO 234tk WDT 434kt
000 1:2 1:1
001 1:4 1:2
010 1:8 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

w1 A AT 16 4 WDT Jardiids. HR2EE, WS WE 14.575 “FIIfERES (WDT) 7.

% 51: 5 TIMERO 5% K& A28 IC 5
. . . . . . . . POR 5 BOR | frf5 HAth E AL
Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0

S AR BHE
TMRO TimerQ FEk 25 17 7% XXXX XXXX | uuuu uuuu
INTCON GIE PEIE TOIE INTE RBIE TOIF INTF RBIF | 0000 000x | 0000 000x
OPTION_REG RBPU |[INTEDG| TOCS | TOSE PSA PS2 PS1 PSO 1111 1111 | 1111 1111
TRISA TRISA7 | TRISA6 | TRISA5 | TRISA4 | TRISA3 | TRISA2 | TRISA1|TRISAO| 1111 1111 | 1111 1111
B - = ASILAIE (0D, u= A%, x= KKl Timerd B AR,
© 2007 Microchip Technology Inc. oy DS41291D_CN 475 i



PIC16F882/883/884/886/887

6.0 1IEEHIK TIMERT itk
Timer1 Bt it — AN 164708 I 88 /01 58%, BAT LA R
o 16 PLER B /AR A A4 (TMRTH:TMR1L)
S B i N R

VAL

o TIYELP 4R 9

o RS EUR S ERE

o JHIT AR EE T1G 5181145 Timer1  (fHRETTH0
o Ji H AP B

o i IR R (AN AR

o T/ LA ThRE R IR

o FERRELECEIhEE (5T ECCP)

o iRt 5 Timer1 W4 [ED

6.1 Timer1 ) TR 3

Timer1 #i g —ANE I — X A7 7 4% TMRTH: TMRIL Vi
W] H 16 Aridia Tt Hge . 5 A TMR1H 580 TMRAL A B 4%
B ZAT SRS .

2 5 BRI A R N, R R e . 4
HhE sk ehys— R4S I, R ) R I s e 2
EA

6.2  IBHREHE

T1CON ZFfE 41 TMRACS 7 JH Tk Bem ffrdsi. 4
TMRICS =0 W}, BEJEMMEY  Foscld. 4
TMR1CS = 1 I}, W4hi oM L,

6-1 4 Timer1 Bl R Bt 4nyE TMR1CS
Fosc/4 0
T1CKI 51 1
A 6-1: TIMER1 {E &
¢ T1GINV
T HH T
# TMR1IF SIH AR C2
bR AL 11 TMR1® Timer i
[F
of= T
TMR1H TMRILEY 1 r BEZTHN
Eﬁ
TISYNC
71081 [X]
gy iR sy @)
1,2,4,8
T10S0 ljl\]:*%zsﬂcj‘/g } A
2 é R
T1CKPS<1:0> PRICH A
T10SCEN TMRICS 5
T1cKI [X] {> C20UT — 0
T1GSS
Vo A: ST ZEMEEAER LP 55 B A TARDIFERER, 0 (A8 TACKI I Ab TRkt
2 Timer! 178 [ THTBH,
3: ARHRIS AT [F2D

DS41291D_CN %576 1t

b}

B

© 2007 Microchip Technology Inc.



PIC16F882/883/884/886/887

6.2.1 PY P I st

PN ES IS, TMRIH: TMRAL 2947886 LL Fosc
IR R s, BARGEEH Timer1 T AS ¥R E o

6.2.2 AN SRR

VEBEAMEBI B S, Timer! BEH AT 15 A 5 B 28 8k 5L
2,

T, Timer1 EAMBN 4N T1CKI I BT,
BEAR, TR AR B B BT S iR R ML R SRR DD Bl
L.

W — AN AN Bl i 3 o CHL A R BLIE 78 48 AN i
CLKOUT [ INTOSC) , Timer1 fJffif LP ¥R astE N
INEE

6.5 FERPUHERENXTH Timer1 T1E
R B

Wi TICON 2728 I HIA7 TISYNC # & 1, 4M5
RN AL o 8 I 24k SEHEAT 55 P SAH AL I S
I T ERAOIRAS T e N #s hks 4k 821247, It
e A T, TR AL RS, (HR, ERSMYE
0o 52 I S8 AT 1 SRR NAZAS A (LSS 6.5.1
W “RSH BB Timer! MERSEE”) .

H: 2 M FE BRAE D) 2 7 DA, A7 AT BE
Ik ANk, 2 SR D R D) B ] 25
BB, A ATRE™ AN R

I BRI T, VAL A TR
W, VRIS AT LAZEBE S LA REAT 5B

U T

6.3  Timer1 FisH#iise

Timer1 EAG VYRR LSS,  ARVE I Bhdm A3t 47
1. 2. 488 4. TICON ZifE8sit TICKPS {5tk
TR E 8 o RNRE ELFN T S B e AT 5 k5
1B, (HE, BiS5 A TMR1H 88 TMRAL ] Z 104549
RS .

6.4 Timer1 k% %%

E T10SI i) SIHA T10SO  URCK 2% 511
ZIAERA AW ERARIIRE 32.768 kHz Mk, F
T1CON ZifE2%1) TIOSCEN b4 & 1 Al figi%iR %
o MR B AR RIR R N 4k 88T .

Timer1 #2845 LP e ae s M. 7 iR
MAEI, DMRIERY 2 1 W R .

1§if% Timer1 #3240+ TRISCO 1 TRISC1 fi# & 1.
RCO 1 RC1 {524 0 H. TRISCO 1 TRISC1 {734 1.

6.5.1 ST AN X TIMERT (105
AR
2 5E N 9% % AR S 45 4k TAE I, % TMR1H 5§
TMRAL M BB R A2 (RS o (HR P
M2, RIS 8 AR —A 16 £ & i 2 A 5
TEAE IR, 3K IR R A P VB 2 1) 52 N 28 1T g 2 itk
e
ST EERE, AT R L I %S TSN T B
YA A A IR BRI T O, ) 5 I SR AT A0 BN
A REAT B S M. NS4 TMR1IH: TTMR1L X5t
AE 287 A AN AT T A4

6.6 Timer1 ]

A AR Timert 18845 SUHCE N T1G 51 Wk b
2% C2 Kt o XA PR R DL E A T1G AN
SEI B EL % C2 il i . e i
$ Timer1 M#BEESENMELE, 21 CM2CON1
(ZFA7a% 8-2) o BLIBBEIBMF v LINALE A-X A/D #5588
FEAE, ] LURAR 2 HABN . 81501 5% A-X AID #
Bean M E 2 5 R, HUW Microchip ) 3

(www.microchip.com) .

e Pz o s B2 — BUR IR ANASE I 1) Ji5 4
REAE AT, [HBk, fEAERE Timert N ¥

T10SCEN # 1 J&itiE M HILEn

e WK T1ICON FAF#%#)_TMRI1GE fi7
(T1CON<6>) ‘& 1 LU#iH T1G 5t C20UT
fE R Timer1 W45 5. AANA ik
¥ Timer1 [EBESENELZER, ES

2748 8-2.

Al TICON Zr 47481 T1GINV {7k & Timer1 ']
PGS AR, [R5 ST LR A T1G 51t ] LUK H
L ey C2 % th o AL IR Timer1 JE & % P> fifF
T PR vy PP I T BT R P IR TRDRE AT I
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6.7 Timer1 FHf

— %t Timert Zf74% (TMRIH:TMRIL) 3 34 ¢ % 51
FFFFh J5, #4% %[5 0000h. 4 Timer1 % H 15, PIR1
AR Timer! FWAREMBEE 1. FE VR T
Wr, F RO DURALE 1

« PIE1 5472301 Timer1 W aEAL

+ INTCON {7 a3+ 1) PEIE £

+ INTCON Zf7a+ i) GIE {7

16 TR T IS T T o TMRAINF £738 0] LUE Rz i

VE: PR AVFZF W, N TMR1H: TMR1L

XA A AEA AN TMRAIF AR %

6.8  IKIRIAEIA Timer1 T/EJREE

HERENF S BB, Timert 4 A) ZE AR IRA L
TIAE. AT, AN PRSP IR 4L
PEBEAT I T B, WA 0 N W E AL E N R A e i A%
A

+ T1CON £ 1) TMR1ON £7 420 1

« PIE1 HAE8 PR TMRAIE A7 070 F 1

+ INTCON Zi {7454 (1) PEIE {7 A2 # 1

B PF B AE O B e R AT T 4R 4. iR

INTCON F A7 2811 GIE A7 1, 234K »}ﬂﬁﬁ%ﬁﬁ&%
iR (0004h) .

6.9 ECCP ### / by

ECCP #bffi f TMRTH: TMRIL X%t 27 £ H T
VETE R HE B LA 2 e 3

AR T, TMRIH: TMRAL 3X 0] 2547 28 IO 70 G
F0 & A Nl 2 7 2 CCPRXH: CCPRXLIX X 25 47 2

& 6-2: TIMER1 F3# 804

TELLEAE R, 24 CCPRxH:CCPRXL XA 2 A7 a8 H 11
{H S5 TMRIH: TMR1LIX %) 25 47 4% 1 {8 VT e B sk e —
AF . b a] R fk R R R A

FLERES E 1.0 55 “HHiE / i IPWM LR
(CCP1 #1 CCP2)”

6.10 ECCP BRIl &k 53

K ECCP BLE A fith R — ANEFER ST, il & 25K i 2
MRIH:TMRIL XX} & 2 4. KR FHALSS
Timer1 Hilki. w56 ECCP BRI & =4 4> ECCP
T

L T AR N, CCPRXH:CCPRXLIX % %5 {7 48 Sz bk b
AT Timer1 BB W17 4

S R R SRR i ok 28 N AT Timer1 &5 Fosc [R5,
Timerl 763 W AT TAEA] SEE Rk FHA b K5
*50

25 N TMR1H = TMRAL ##R1E 5K 5 ECCP (K4 ik
Fipb il R AS SR R AN, BiE B

HEER, mﬁ/m% 11.0 7 “HHE / HbAk IPWM A
(CCP1 f1 CCP2) ”

6.1 HWREFRD

i Timer1 238 [ [5]— N s v] H R IR0 B as i o e

DIREAE LR g st i g

A Le A 28 64T Timer1 1] ?%H‘J‘, Ll 4 H Y 5 Timer 1

HbF EFESHAOR Y LU A S H ORI Timer1 AN2edl
R/ euibiam g8

%%Ta@ WS 8.0 “LLiRasE” .

T1CKI =1
4 TMR1

(i) *

T1CKI=0

4 TMR1

e A

b= S FR 1B SN e SR
2: TR, ARSI — A R R,

TS A AT LAAERE ) LT BT 58— OB T
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6.12 Timer1 B FFS

Timer1 #=HZ% 74 (T1ICON) , WEfiss 6-1 Fimn,
FHT348 Timer1 JE3E3% Timer1 A& FhIhfE .

I 641: T1CON: TIMER1 #4575
R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
T1GINV(D \ TMR1GE®@ | T1CKPS1 \ T1CKPS0 | T10SCEN | T1SYNC TMR1CS | TMR10ON
bit 7 bit 0
B
R = Al EAL W = A 5. U= RS, 300
-n = AL ME 1="%1 0=5% X = KA
bit 7 TAGINV: Timer1 | 1#:45 S # k£ (1)
1 =Timer! [1#ES B TAR CHrIEES A E BTN Timer1 1140
0 = Timer! [ 135 SR TA R CYIIEES AEHBET N Timer1 7140
bit 6 TMR1GE: Timer1 | J#/iifigfr (@
1% TMR1ON = 0:
LA 220
W% TMR1ON = 1.
1 =2 Timer1 [ 1 JCRAM A RE Timer1 142
0 = {fige Timer1 []¥5
bit 5-4 T1CKPS<1:0>: Timer1 &y A\ B £0 1043451 LL i B4
11 = 1:8 fiisr itk
10 = 1:4 Wisr itk
01 = 1:2 Motk
00 = 1:1 Wit
bit 3 T10SCEN: LP J&%#s{f Red iz
1 = flife LP J=3% 2314 Timer1 fIN £
0 =LP ¥R <M
bit 2 T1SYNC: Timer1 M Bi4 A [R5 7 647
TMR1CS =1:_
1 = N5 A RIS b N [R5
0 = LAMNEI £ N R 25
TMR1CS =0:_
ZmE AL . Timer1 15 BB
bit 1 TMRA1CS: Timer1 IN4hilikHefr
1 =k H TICKI 5| I AT e CCEThATim &)
0 = W EhYE  (Fosc/4)
bit 0 TMR1ON: Timer1 {# 57
1 = f#ifig Timer1
0 = 2%} Timer1
E TAGINV {7 Timer1 [J3245 5 FZ 8 A, ASE TG ST .

TMR1GE {74205 1, LMER T1G 51k C20UT  (H4l: CM2CON1 %7744 T1GSS fiik ) 1EN

Timer1 1 13 (5 S Y4,

hig
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% 6-1: 5 TIMER1 #iR K HFERILE

25 Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 PO;‘E {EOR B ﬁaﬁgﬂﬁﬁﬁ
CM2CONA1 | MC1OUT | MC20UT | CARSEL | C2RSEL — — TIGSS | C2SYNC | 0000 ——10 | 0000 —-10
INTCON GIE PEIE TOIE INTE RBIE TOIF INTF RBIF | 0000 000x | 0000 000x
PIEA — ADIE RCIE TXIE | SSPIE | CCPIE | TMR2IE | TMRTIE | -000 0000 | -000 0000
PIRT _ ADIF RCIF TXIF SSPIF | CCP1IF | TMR2F | TMR1IF | -000 0000 | -000 0000
TMRIH | 16 fir TMR1 %47 58 05 1 0B 247 55 xxxx_xxxx | uuuu uuug
TMRIL | 16 fir TMRY %47 S5 T 0B 2 47 2 xxxx xxxx | uuuu uuuu
T1CON T1GINV_ | TMR1GE | TICKPS1 | T1CKPSO | T10SCEN | T1SYNC | TMR1CS | TMR1ON | 0000 0000 | wuuu wuuu
Py x= KA, u= AL, -=KTW E2h o). Timer! BEHARAH I HIC.

i
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7.0 TIMER2 #&ik TMR2 #l PR2 {7 as 3 v 325 o ALATSALIN, TMR2 75
fEaBui v ol 00h H PR2 % {734 ¥t & b FFh.

Timer2 RS 8 LRI e/ F A, HATEL A 45 T2CON % 4743 11 TMR2ON 7 % 1 £ Timer2.
- 8 AR A Ay (TMR2) JE K TMR20ON {73 2% 1 Timer2.
- 8AMIRARA (PR2) Timer2 T4} 314% 11 T2CON 254744 1) T2CKPS {7 #1.
« TMR2 5 PR2 LI A 7 Timer2 J5 4345 %% H T2CON & /£ 2511 TOUTPS {7 %1l .
o BRI GRFRETRA L (121, 1:4 F11:16) T3 0 a5 23 20 a3 v B E DL M B L I G2
o BRAFATgRER G ANt (11 £ 1:16) o XF TMR2 ZF A7 28T 5 #eAF
Timer2 [MHERES WLIE 7-1. « XF T2CON ZF /7 #3407 5 #AE
o RAARMIZMEES (EHES. MCLR Efi. &
71 Timer2 ) T/EJR B [3%) 5 I 2 AL B AL o
| Timer2 HH I £ AL RER A 1D (Foscl4) . K2 % T2CON A2k TMR2 i % . |
I EPp A E Timer2 FH0ies, AW~ LR At ar
ekt 11, 1:4 58 1:16. TS iy B S 18
TMR2 %17 a8
FFE2K TMR2 F1 PR2 IR fig b 5 LA 2 e AT o] i DR RC
TMR2 ¥ M 00h JFanisa g2 PR2 HH{EILES, VT
Bk A, SRR BIAS A
« TMR2 7E 3% A 119k & 47 >4 00h
o Timer2 Ji5 7 4 5% i3 1t
Timer2 5 PR2 LL 23 1 VL IC 4 H Bl IS S N 25 Timer2 [
JEA AL, SIS A 11 & 1:16 [T Lk ) fitik
. Timer2 J&orAiias i H T4 PIR1 ZFAF48 1
TMR2IF kRS A7 & 1.
& 71: TIMER2 {EF]
¥ TMR2IF
T';%Rj bR 1
A

T3 A
Fosc/4 11,14, 116
?2 eV
1:1 4 1:16

T2CKPS<1:0>

b

TOUTPS<3:0>

lilg
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FIFE 7-1: T2CON: TIMER2 ¥ % 1758
U-0 R/W-0 R/W-0 R/W-0 R/W-0 R/IW-0 RIW-0 R/W-0
— | TOUTPS3 | TOUTPS2 | TOUTPS1 | TOUTPSO | TMR2ON | T2CKPS1 | T2CKPSO
bit 7 bit 0
B
R = A[Efr W = R[5 A U= RS, 30 0
-n = FHEAINI{E 1=%#1 0=W% x = KAl
bit 7 REP: BA O
bit 6-3 TOUTPS<3:0>: Timer2 %yt Jii 43 4 L 2L P

0000 =1:1 Ja 4kt
0001 = 1:2 J5 /3 #itl
0010 =1:3 J5 4Lt
0011 =1:4 j5 4kt
0100 =1:5 j5 4kt
0101 =1:6 Ja 4kt
0110 = 1:7 J5 /3 #itl
0111 =1:8 5 Hiilt
1000 =1:9 J5 4Lt
1001 = 1:10 J5 04kl
1010 = 1:11 J5 434 tL
1011 =1:12 Ja o4kt
1100 = 1:13 JG 40 #itk
1101 = 1:14 J543Hitt
1110 = 1:15 J5 04kl
1111 =1:16 J5 o4kt

bit 2 TMR20ON: Timer2 {ififir
1 = {lifig Timer2
0 = 251 Timer2

bit 1-0 T2CKPS<1:0>: Timer2 [ Ehi4 47 bk £
00 = T MifE N 1
01 = s WifE s 4
1x = TAHE A 16

RT11: 5 TIMER2 #H5< ) #7810 8

. : : , : , : . PORM | FrAHME

Bit7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
B BOR i | rHFAIME

INTCO | GIE | PEIE | TOE INTE | RBIE TOIF INTF RBIF | 0000 000x | 0000 000x
N
PIE1 — | ADEE | RCIE | TXEE | SSPIE | CCP1IE | TMR2IE | TMRIIE | -000 0000 | -000 0000
PIR1 — | ADIF | RCIF | TXIF | SSPIF | CCP1IF | TMR2IF | TMR1IF | -000 0000 | -000 0000
PR2 Timer2 HEHH 175 47 4 1111 1111 | 1111 1111
TMRZ | 8 i TMR2 %577 %t ) PR 25 17 0000 0000 | 0000 0000
T2CON | — | TOUTPS3 | TOUTPS2 | TOUTPS1 | TOUTPSO | TMR2ON | T2CKPS1 | T2CKPSO0 | ~000 0000 | ~000 0000
Bl x = RHA, w= A, —=REI G 0d . Timer2 BIYURMEHIBIEHIT.
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8.0 AR
P A a8 VR AR RO R I 5 0 LS T 11, T B P A
R0 R 1 /N I3 H — AN 07 o DR 7 B N S PR AT o
Koo WS IET A HME S5 S B A 5y,
R4 e v LR S AT R R IR Dh g . B4 Lh i
PR E T N R
o JAT I EE R A i
o Al gmFEim AL
o 1] AR ERER P BRI b A
o T gmAEg
o HIPARAL AT
o MAKHRMEE
« PWM 3[4
o Timer1 &iE (ffifEHH%0O
o 4 5 Timer1 WHig A [R5
+ SR Bifess
T FEFN[E 52 S 2% W

[ 3. U HRIE G2 W Timert IR

8.1 B A& R

Bl 8-1 4t 1A LA S S OB A A\ FL I e i
R Z R AR 2 VIN SRR A B R AIG T VIN-
FRIBSUL RN, BRI B IR 2 VING i
B R T VIN- RO R I, B st
Hor

Kl 8-1: AR

VIN+

— fth

VIN-

---- VIN-
— VIN+

it

H: P 25 A Hh PR B 52 DX 7S e A K T

R 7 S i) 3 32 ol T ANAF R X o
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& 8-2: thige C1 fmitHER

C1CH<1:0> cipoL
=== ES)
D Q 7 B B2
Q1
C12IN0-[X]— 2 fen
0 RD_CM1CONO
C12IN1- P — DP C1IF # 1
H R
c12iN2-[X}— D Q 7
Q3*RD_CM1CONO |
C12IN3-X|— oL % PWM 84

C1ON(™ i |

C1VIN-

CUN+D— x| Cive| CT>——e—] 7, clout
2 o] L C10UT (% SR 477 4)
MUX I C1POL
CVReF | C1VREF
/
C1RSEL
* 1: 2 CION =0 I, LB C1 R o Bl=ai].
2: Q1 F1 Q3 AVUANL RS2 (Fosc) AL .
3:  ARIRECT, Q1 RERmEHT.
&l 8-3: Ehi e Cc2 KIfdifhiER
C2POL :
eeroL %
D Q 7 Bl B
RD_CM2CONO
C2CH<1:0> -
Ly C2IF i 1
D Q ,) I
" Q3"RD_CM2CONO |
C12IN0- C20N T oL
C12IN1- AL
c2iN2- X2 cavine], G241 ) c20uT
C2IN3- [X]— C2SYNC
C2R C2POL 1 0 SYNCC20UT
MUX
- D Q 1 % Timer1 [ 451
C2IN+ X 0 _ SR Bif7 i ALILAb AN B
MUX kA Timer1
A2 S~ ek
MUX
CVREF |4 C1VREF
C2RSEL
= 1: {4 CION =0 W, sy C2 ¥4t o B 7uki].
2: Q1 A1 Q3 KU RG 8 (Fosc) MIARNL.
3 ERIRAETT, Q1 (R T
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8.2  LLErEREEE

T L A R AT T (R I B 25 A7 2%, bhigds C1
(R IR 2 27 4728 CM1CONO, LL#:2s C2 sk
fit & P74 2% ) CM2CONO. b4k, C2 it —AN4Bhz il
A CM2CON1, iz 777 &3l Ty Timer1 f4Z 0.
DA R S P A LA o () 1 1 o

CM1CONO F1 CM2CONO 7547 2% (43 W25 1745 8-1 Fil
AL 8-2) AU NI AR A -

o fERENL

o WNEREAL

o BHERAL

o AL

o AR MRS

8.2.1 i fig L 2

% CMXCONO 25 788 ) CXON {7 B 1, {#fgLhigue.
#4 CxXON fi735 4% |- He e s, DRI ml A L 0 B A /)
8.2.2 Pl e NIE$E

CMxCONO 75 {721 CxCH<1:0> {74 DU MBS A5 |
FAIZZ — BB B AR K B 17 i A\ i o

£ 1: CxOE a4z A a7 o 1 FE 356
. # CxON & 1 A5 5 H .

2; FERANRLSPATRBIN, RSHH AP

WA, AN AN A, BRIAE S 4

AR

8.2.5 Pl ase 28 i HA AR

W LA B S 1) A e L B 8% 1 T AN N i T B AT
[l ¥ CMxCONO 77 7 #21) CxPOL # 1 1 LLEH#: Lhis
s LY . 155 OXPOL o7 NS B i v B
% 8-1 WORAFEAN AT s R, A IE ML
.

* 8-1: ARG T K HRE

NS CxPOL CxOouT
CxVIN- > CxVIN+ 0 0
CxVIN- < CxVIN+ 0 1
CxVIN- > CxVIN+ 1 1
CxVIN- < CxVIN+ 1 0

VE: Z4 CxIN+ Fll CxIN- FHAERIE AT B,
D5 ANSEL I ANSELH 25 47 S A1 B
FIE 1. B TRIS A8 1 DAZE IR

Wz

8.2.3 FLias 27 L JE

#% CMxCONO Zif£#5 ) CxR L 1, KNS H R
SR N 5 B B UL SR K R T A A o 165 WLEE
8.10 7 “HESRSHEHRE” P RN TS H LR
INEEZE) W

8.2.4 b as Y IE 5

@it 15 CMxCONO % #7311 CxOUT {i7.8, CM2CON1 %
7288 MCXOUT 7 mf LU AL L g g it o T AR3IF
By n] S AR A AR, G R AR A UK

+ CMxCONO #{72%) CxOE 72555 & 1

o FRNK) TRIS f7hZiiE % .

+ CMxCONO Z {745 ) CxOE {70555 & 1

8.3 LA ML ]

B N L TR S R B BUR A, L
LA R O AN RAS o TR B [B)R A Wi S P ) o )
O I T AR A 25 % F P 3ok 8BS B AR I T AN R T A [
b, N S R AR AR A S A R B RO W R I TR
I, A I (A 5 EAE A . THS LA 17.0 T “H
AR RIS U R PR
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8.4

[ H3E -

PR &S P i T AR SR

Jags A%&%m%ﬁﬁ&¢7i% L 48 1 H AR
EAT S E 1. TSN R AL,
(O ﬂﬁ/\%ﬁﬁ%ﬁﬂl*/\nizl] (W.E 8-2 FIEl 8-3) . 4
3 CMxCONO 2 A7 % 5 Y LU e 38 ) 4 H He T~ 5 7
— A . WA IR TG A, BB e
Hl CMxCONO A7 ae sl R A B A 1k, SRAC R 15—
MIAFEAEEEA Q1 RGBT G SR LU 33 )t A
A AE QA IS4 5 P 3 o 5 — AN SRR B | R AS T
Sfb. TEZS, RECIBIAT 2% B A A1 S g H BT, 0t
FE S 7 S B T REA A I I B b B L . ORI S
FREAEAE, BRI CMXCONO 2547 4385 v 5 4 HE iz [A]
PLRPIRAS A 1.

W 1 6 CMxCONO A A7 AT A B B 2k
Bo g, XREPRUNERAS I i &
SEAT IR

2; BT T ERAE A CXOEIRA AL IS o

EUARLAS T R R BC I AN A RO P BE . SR IAS

LEERAMA LS CMxCONO A7 A7 # I B A ki 22 KT
ARG BT DA TR AL TR R AR
IR B IR P IRES, WA, AN A
Wi

1 . CMxCONO 5§ CM2CON1 7 /7 4% S5 I, 35
BT R ARKF LA AR5 IR S AT B LA S 2R A%
o

PIR2 A £ 83119 CxIF 17k ELEC 28 WrbR iy o A Z0HE IR
P A AT R A . BT DA AR B
1, DRI A AL A 1) 7 4

PIE2 %174t CxIE {7 f! INTCON {74t PEIE Fi
GIE T8 1, LLAVFELE A R, H By
{TATAL S 2, R P A=A m PIR2 257251
CxIF fiff2x i 1, HpWiEEgizEikm.

K 8-4: HhE s R T P (GREAN R
CMxCONO F77250)
Q1 M fr - Jr f i
e [ [l LTI fW [
CxIN+ —{—TrT ]
CxOUT “““““““7 '
S R RC T oI p— T
cxiF [ ]
N RS fr
K| 8-5: thi s b it e (32 CMxCONO &

i)

a! B N B
(< N I O I B S FW M
CxiN+  —J =Rt |
CxouT T 1. ;
CxIF 1 GIHD | ' r__:]
CxIF
i CMxCONO y o
ﬁ%gﬁ%} F A 5300
¥ WREPIT A EERERN (Q2 AEARIIT

15) CMxCONO #HAf#s (CxOUT) HIfE
RAET A, 54 PIR2 %4745 CxIF
Wrbs s ] REAN S E 1

2: MEERET — LR BRI, AR AR EL
i B HL 4 0] BE S B EL B8 7 AR TS RN
H, AEMEBKREIRE. RTFKRY
1 us MR ERGER R, SREAEARVFLLE RS
HHT 2 R, S BRREE SEA h WbR
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8.5  RHRIAR /R

TR ARIRBE N 2 i QLA RE T LR 2%, B AER
MRAR R gkl TAE . tERas s FER I e 17.0 %7
CHAREME” A o W AV LA B A, T
EIR GV SNl 3 N A WP 2 = g N 4
CMXCONO 27 {744 1) CxON i 22 1] DL G ] Le i e

Ll s A H R A= AR TR 28 IR AR ASE Ui i, Kg PIE2
A YR CXIE A7 F1 INTCON 27451 PEIE {77 1 LA
SO LIRS K A R AR A il . M 231 AR AR X
WA IS, A ALHATIRBEYE SLEEP 84 2 G TR 4 . 1l
R INTCON %4725 1) GIE E 1, WIZSEEEHAT b iR
T

8.6 HAIMIEM

P& A o) CMxCONO A1 CM2CON1 27 (st A&
BRI S LA 2% R 22 W TR A b ok S IR A&

© 2007 Microchip Technology Inc.

1

i

DS41291D_CN %87 5t



PIC16F882/883/884/886/887

R 81: CM1CONO: [t#:8% C1 #&iHl&F 3 0
R/W-0 R-0 R/W-0 R/W-0 u-0 R/W-0 R/W-0 R/W-0
C10ON cioutT | c10E | ctpoL | — C1R C1CH1 C1CHO
bit 7 bit 0
B
R = A4y W = n[ 54y U = KBz, 5200
-n = NI E 1=%1 0=i% X = KA
bit 7 C10ON: Lb%#% C1 {ifEfr
1 = {fifebbi s C1
0 = 2% 1 thE 2% C1
bit 6 C10UT: [higss C1 g
WH C1POL = 1 GRIEMR) :
4 C1VIN+ > C1VIN- B C10UT =0
24 C1VIN+ < C1VIN- I C10UT =1
W C1POL = 0 (ARPEAHIED -
2 C1VIN+ > C1VIN- i) C10UT = 1
2 C1VIN+ < C1VIN- i C1OUT =0
bit 5 C10E: tbi2% C1 My fFRENT
1= C10UT 514
0 = C10UT 5T Ah e
bit 4 C1POL: Lbi#s C1 Hy B e B4
1 = C10UT &4k )z
0 = C10UT &#H1F
bit 3 REW: HH 0
bit 2 C1R: LAY C1 SHEHERERN (EMHA)
1 = C1VIN+ 5115 C1VREF fiy 5 | I 42
0 = C1VIN+ 5|5 C1IN+ 5| JiER:
bit 1-0 C1CH<1:0>: Lbias C1 s IE AL
00 = C1 1 C12INO- 5| &3] C1VIN- I
01 =C1 1 C12IN1- 5| iRz 3] C1VIN- I
10 = C1 #J C12IN2- 5| #: 2] C1VIN- I
11 =C1 #J C12IN3- 5| #H:2] C1VIN- It
E 1 AEIERES AR, LA R =N C10E=1. C10N =1 PLEAINE AR TRIS A7 = 0.
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A9 8-2: CM2CONO: L% C2 &1l 77 4% 0
RIW-0 R-0 R/W-0 R/W-0 U-0 R/IW-0 R/W-0 R/W-0
C2ON | c20ouT | c20E | cepoL | — C2R C2CH1 C2CHO
bit 7 bit 0
B
R = nJ 34 = 547 U= RS, 30 0
-n = FHEAINI{E 1=%#1 0=W% x = KAl

bit 7

bit 6

bit 5

bit 4

bit 3
bit 2

bit 1-0

e 1:

RS AR, AL R =AM C20E = 1,

C20N: Lhigas C2 flifigfr

1 = flifglbiss c2

0 = 24 L L C2

C20UT: Lb#:#% C2 firHiAL

W C2POL = 1 (WA -

4 C2VIN+ > C2VIN- B C20UT =0

24 C2VIN+ < C2VIN- [} C20UT =1

i C2POL = 0 (ARPEAHED -

4 C2VIN+ > C2VIN- i C20UT =1

4 C2VIN+ < C2VIN- if C20UT =0
C20E:; [h#as C2 #Hythi i

1 = C20UT 5154

0 = C20UT 5| #h e

C2POL: L% C2 fr A Phag $eA

1 =C20UT i h &

0 = C20UT #4 N IF

5!&5‘@})%: I;k;j‘j 0

C2R: L4y C2 SHHRERAL (EMHA)
1 = C2VIN+ 5|15 C2VREF iyt 5 | I 4
0 = C2VIN+ 5| {5 C2IN+ 5| iER:
C2CH<1:0>: Lbias C2 Wil iEFAL

00 = C2 ] C12INO- 5| HiE 3] C2VIN- I
01 = C2 [fJ C12IN1- 5| &Rz 3] C2VIN- It
10 = C2 §J C12IN2- 5| i #:3] C2VIN- I
11 = C2 §J C12IN3- 5| i H:3] C2VIN- I

C20N = 1 LA AH N3 1 TRIS 47 = 0,
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8.7 HEREMNEEFEEFM

K 8-6 &AL BN % . TR A S | i+
RIS s AT, L0115 Vo Bl Vss 2 it
IO AR, TR N L IR IE Vss Rl
VDD 2 [, — FLAg A R % 0.6V, o —As—
WA R A R A T R, AT A A A

BEUE SR iR KT A WUE N 10 kQ. JEHFIRLY

s B A AE G,

FIT A BC A AR A 1
SRR 0. ACE BTG IR
PRI NTNE, XL A 5 BEAT A 1
i,

s BINAERCT SN G b AR - A

i NG AR R AURE I R

NS IBAET AN T (A e 55 ah R
FORUEHIR BTN, ITTAES IR 2 5/

&l 8-6 BRI AR
VDD
Rs < 10K E VT 0.6V
' ILEAKAGE
@ ; g?g /‘\ VT~ 0.6V +500 nA
L= ¢ T
B CPIN = A
ILEAKAGE = 7582 s5 76 5 L™ A= it Fe o
RiCc = RIS 2 SRR R
Rs = YA HT
VA = B R
VT = IR
DS41291D_CN %590 1t ?‘JJ% © 2007 Microchip Technology Inc.
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8.8 IR AhIIRE
LRASIEA T3 = A Thfig, Wih:
* fHRE Timert #40 (174%)

o 5 Timer1 [A:54H

o DL LA AR

8.8.1 b s C2 1145 TIMER1

AThfe T LU Sk Al S R S T R [R]Rg e ) o K
CM2CON1 234724 T1GSS {73 F#AF Timer1 LLELEE
B C2 (WA H N FEEIL 1 . AR BORIT IT Timer1 JEAE
Bel 195 ThEs. S WA 6.0 7T “HF TIEHIN Timert
PR SRR

LR gs T Timer 1112 5IN, 233G % C2SYNC
PE 1 itk ss 5 Timert [, XREAT DL EL i o
76 Timer 343 7] SOy HORASIE, - Timert A&k

8.8.2 tbiggs C2 #rh 5 TIMERT [F]25

¥ CM2CON1 Zi{7851#) C2SYNC £ & 1 i {fi L% C2
H%H 5 Timer1 [A20 . {HEERT, C2 M4 HZE Timer1 K
PRSI R RIS . R T R sy Timert, U
Eb 32 2% 10 B B AR TR A0 BAF . o T B g,
Fs a i HAE Timert ISHERJE ) BRAS BB, 1 Timer1
eI E TR, S W LR s HE K (K] 8-2
FE 8-3) 1 Timer1 #EE (& 6-1) FFBEZER.

8.8.3 [Fi A 352 B E 5 i

CM2CON1 Zi1£85(¥) MC1OUT 1 MC20UT fir & b
PPN H IOBEAEEE UL T AE MRS 25 A7 4% R I 2 Y
P LLES RS IO Y, DRIBR T BR T 2 B2 AN 25 4728 P i
I PR ZE (timing skew) .

¥ 1. ki CM2CON1 % fE8% LIFREL C10UT
g, C20UT [FPRZSA S 52 LA 11 Wy

e KA AR
FAE2% 8-3: CM2CON1: 3% C2 #iil &F 788 1
R-0 R-0 R/W-0 R/W-0 u-0 u-0 R/W-1 R/W-0
MC1OUT | MC20UT | CIRSEL | C2RSEL | — — T1GSS | C2SYNC
bit 7 bit 0
Libaclt
R = Al B4y W = A5 {; U= RSBz, 540
-n = S AL FE 1=%H1 0=iE% X = KA
bit 7 MC10UT: C10UT { (4154 Il
bit 6 MC20UT: C20UT {7 (4154 Il
bit 5 C1RSEL: LLigas C1 IS HIEFAL
1 = CVREF %#:3 Ll #% C1 1) C1VREF Hi A i
0 = EPF LA C1 [ C1VREF iy Nt 4t 2% falk (0.6V) (T BT 1.2V Bk BE S 55D
bit 4 C2RSE: LLE#s C2 ZHEFAL
1 = CVREF &3 b 4% C2 1) C2VREF % A\ iy
0 = HEF L C2 ¥ C2VREF M Nufi[i4axt 2%tk (0.6V) (EL#sfh H i 1.2V Bk BE S 550D
bit 3-2 FELP: WH 0
bit 1 T1GSS: Timer1 [ ¥ LA

1 =Timer1 [ 130 T1G

0 = Timer1 [1# % SYNCC20UT.
bit 0 C2SYNC: Lt#ds C2 Kt R4

1 = %5 Timert BHe T BRyR RS

0 = 7P

© 2007 Microchip Technology Inc.
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8.9 LB SR YA

SRHAF S5 BRI LR gt IR A /M2l o 125
A SR PR A 2 BT S g . AT AR B 2 A
Hf SR BifFas i 1. R, Tl i
SRCON ¥l P e s iIp ok SR Biffas i 1 fIK
for, T EER A s o oe . SR AT i H 22 I T oCiE £
BT 28 O S LR as i % e 3 /O i 1 DU
L 25

8.9.1 it TAE R 2

T RN IR R 1 R R A, A
BRI NG ES S T R AN S
N BEIER 5 LA 25 B — AN 5 LRI — A e i
Jkph s B2 Az A Al C10UT 2 SRCON #F
FERL(K) PULSS fi7% 1, C20UT 1 SRCON ZifE#4(1)
PULSR {7 5 . BiA788 52072 BIER), Bt Eid,
BB RE LN N m HSF, B N ADIRE .
PULSS F1 PULSR {397 A8 &AL, Walgil, 5¢m8i%
WA IE 1 BEATERAE, MBI R S NI
2 fir.

& 8-7: SR BiF R K RIALAE R

8.9.2 BiA7 s

SRCON #7451 SR<1:0> uhﬂaJ%ﬁﬁ%%E’Jimmﬁ%ﬁ
K, FEyese DUFRmT 68 1% o AEIXPURH ] BE AL B
H1, CxOUT I/O &# i Déa\%u ;czf

+ C10UT fiC20UT

« C10UT #I SR #ifr4e Q

+ C20UT #il SR #if7 % Q

+ SREIFR QA Q

LA AL)E, BRI R B S 8 R B C10UT Al
C20UT #iaX, XA TS AHEA SR Bifras et
.

DA RS TR TRIS {7355, LIS a0 8|
WiuRzhes. BEAh, 60 CMxCONO 725t CxOE
Ehisgsim A REAZ B 1, DUAIAR i 2% s Ay s iy b ]
AR ST o B S B AT AR A S LR BRI 1 R

H/j({'#
R 2

PULSS

SRO
C10E

\ |

C10UT Ck A bz
C1SEN

ﬂs

SYNCC20UT Ck A L4

— 1t —>r

C2REN

SR
i s (1

MUX J%

Q C10UT 5l @

C20E

_ I
Q

1 |
MUX ——"

PULSR

%1 WMERAMSEHNAI1, MQ=0, Q=1

3. Bainihigts . WLUEgE RES I

2: kbR AESTAESEEEA 12 Q3 (1 Tose) [Hkal,
170 i 15| BAIAETE] o

0 C20UT 3y @3

SR1

DS41291D_CN %92 1t
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FHiras 8-4: SRCON: SR 877 1l & 7 3%
R/W-0 R/W-0 R/W-0 R/W-0 R/S-0 R/S-0 U-0 R/W-0
sR1® | sro® | C1SEN | C2REN | PuLsSS | PULSR — FVREN
bit 7 bit 0
Bl S = HulE 1 1AL
R = nJ B4 W = 547 U= RSHLAE, 30 0
-n = FHE AN I{E 1=%#1 0=W% x = KAl
bit 7 SR1: SR #ifr #AL & i @)

bit 6

bit 5

bit 4

bit 3

bit 2

bit 1
bit 0

¥

1 = C20UT 514 847 2% Q i

0 = C20UT 51|28 C2 Lhig st

SRO: SR #ifz 840 7

1 = C10UT 515 Bife4s Q Hirth

0 = C10OUT 51k C1 Lhiasiit

C1SEN: 1 C1 & 1 {FREAL

1= i C1 Lhias4 i SR #ifras & 1

0= C1 bl AN m SR Bifras

C2SEN: 1 C2 Ef7flifgfr

1= [ C2 Lk ask il SR #ifras & 17

0 = C2 Lhi 234 A sy SR Bif7- 4%

PULSS: iR kbl “ 8 17 A ¥iAg: SR BIERS I
1= iR kiR E 2l SR Bifras & 1. %A Bl LB E A7 .
0 = Al ki k£ 2%

PULSR: 27k ikoh Lot “RA0” 252 SR BIAEA AL
1= fill& kbR A8 SR A7 8 E AT o AL R AE A L B AV
0 = Ak ki E 2%

R HH 0

FVREN: [ii 72 2255 B R A REA

1= g3k 4 INTOSC LDO ] 0.6V &% ik

0= #Hk [ INTOSC LDO f#] 0.6V &% Hi &

1:  CMxCONO 77 7] CxOUT A7 52 S ARSI FLsim iy QAT TGS i A2 BlA7 B A F

(IR o
2; B SR BiAE A BIS AL, AN CxOE A1 TRIS % IEANCE -

hig
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8.10 WEHRSEHE

L4 28 2 2% M A H O LS B8 3R (L N SR 7= 2 1 S %
Fo ©HAWNTRE:

o SR ERETL R

o PIANEA 16 B s T H R Ve

o KRR Vss

« 55 VDD A

- HESHHEE (0.6V)

VRCON %7788 (%1288 8-5) il uiib,
| 8-8 Fin.

] DL I BT H B M4 1K) 16 A i s 3% 5 H R U
VRCON 27725 1t VRSS A3 F 2356 45 P 308 L R Y B 2158
CERE

PIC16F882/883/884/886/887 X it CVREF {5 5 7r4F

TE IO E 41 R 3 PORTA (9 RA2 5. tnfETE£
FEMEE, W& 8-9.

8.10.1 s AR

LA s 22 M R 5 H S B T K . ¥ VRCON ZAE5
) VREN 478 1 Bl k.

8.10.2  f#ytHEER

CVREF ZH% 54 2 ANuH, FATEEHEA 16 Frd
P, i1 VRCON 2 /£#%) VRR S5y ik #t. M
VRCON % {74411 VR<3:0> {7 % E 16 [ .

CVREF iyt s i R A0 e :

AR 8-1: CVREF ¥ /R

VRR = 1 (low range):
CVrer = (VE<3:0>/24) x VLADDER

VRR = 0 (high range):
CVREF = (Vidpper/4) + (VR<3:0>x VIADDER/32)

VLADDER = VDD 3§ ([VREF+] - [VREF-]) 2 VREF+

H R g R IR, TEiEsEELN Vss 2 VDD il
. i5Z LK 8-8.

8.10.3  #HHH AN Vss

U N ACE VRCON, ¥f CVREF % FL R % & Vss i
TCAANINFE o

« VREN=0

« VRR=1

+ VR<3:0> = 0000

BEERAE FR i LU AT 1 A, T AN 23 {8 CVREF FEER
RSO I

8.10.4  fility VDD &L

HI T ELAER 2% i B2 KA Voo 777K, A CVREF
¥k i B Voo IBEshmAz k. 2K LL A2 %
PZEXSHER LR 2 ILEE 17.0 15 “ RS .

8.10.5 [HESHH L

[l 2% W RS Vo Tk, HASREHER 0.6V. K
SRCON #77-88Mf) FVREN {78 1 wflif5i% 5% k.
HIL HFINTOSC #k¥%4sib T TAERE, ESHH R
—H .

8.10.6  [HEZ % i s AoE J4 1)

{ERE e S % RS, FF B — B S d R
FOROR s R . T RE R S AN K IE I T
TR LAV AR E . 155 WS EER 0 T il d /N E
IR

8.10.7 HEFSFEHIE

] A 2% R AR E A o ) 22 1 T 3% B CVREF B,
[t 5 25 7% Wi R DAL LU e 284 A o

¥ VRCON 2772581 C1VREN £/ & 1, AV
CVREF 48, FFiE+H CVRer Hi/Eft C1 flifH. #
C1VREN {3 ZEFE [l 2 2% f R 4L C1 T .

¥ VRCON 2577451 C2VREN {78 1, i it
CVREF 7} 88, FFiE+ CVRer HiJ/Eft C2 flifH. #
C2VREN {5 FiEFE [l w2 5% H R4k C2 il H .

Mm% C1VREN F1 C2VREN #WEZ, MIZE I FmA
CVREF 73 k4%, M52 i K AN I ThEE R /N

DS41291D_CN %94 1t
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& 8-8: RS HEHER
16 b
VREF+ A
VRSS =1 8R R R R
VRSS = 0 - 000 o\ \\ oA\
VDD 8R |— VRR
ED|
MUX VREF-
15 VRSS =1
- CVREF —— VRSS = 0
ENEREN
A1 ADC bk 0 =
: as(1)
VROE VR<3:0>
4
VREN
CVREF @ CARSEL
Xi_ ~ | C2RSEL J FVREN
Y —
ffifit HFINTOSC
) fffe
< [ 7 25 2% Wi s 0.6V Z‘E%:%
BN CENES
F1 ADC bk
¥ U B VREF- NG AR
& 8-9: b a3 A1 ADC &% R HEIE
VREF+ K} *
AVDD 1 AVDD 1
. ) IR A
VRSS VCFGO
\"\ CVREF
| & ADC
5% 2%
VROE } Hi LT
— 4 g
VCFG1
|0 AVss
AVss 1 VCFG1
VREF-% [
I DS41291D_CN 495 1
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* 8-2: tEE A8 ADC S FH B EMER
H3% K3 ADC ADC

Ras | Raz | EE | el o | sk o | s (o | CFCT | CFGO | VRSS | VROE

1/0 1/0 AVDD AVss AVDD AVss 0 0 0 0

1/0 CVREF AVDD AVss AVDD AVss 0 0 0 1
VREF+ VREF- VREF+ VREF- AVDD AVss 0 0 1 0
VREF+ | CVREF VREF+ AVss AVDD AVss 0 0 1 1
VREF+ 1/0 AVDD AVss VREF+ AVss 0 1 0 0
VREF+ | CVREF AVDD AVss VREF+ AVss 0 1 0 1
VREF+ VREF- VREF+ VREF- VREF+ AVss 0 1 1 0
VREF+ | CVREF VREF+ AVss VREF+ AVss 0 1 1 1

1/0 VREF- AVDD AVss AVDD VREF- 1 0 0 0

I/0 VREF- AVDD AVss AVDD VREF- 1 0 0 1
VREF+ VREF- VREF+ VREF- AVDD VREF- 1 0 1 0
VREF+ VREF- VREF+ VREF- AvVdd Vref- 1 0 1 1
VREF+ VREF- AVDD AVss VREF+ VREF- 1 1 0 0
VREF+ VREF- AVDD AVss VREF+ VREF- 1 1 0 1
VREF+ VREF- VREF+ VREF- VREF+ VREF- 1 1 1 0
VREF+ VREF- VREF+ VREF- VREF+ VREF- 1 1 1 1

DS41291D_CN %596 1t ?‘JJ% © 2007 Microchip Technology Inc.
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a8 8-5: VRCON: S EiEH|F7%
R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
VREN | VROE | VRR | VRSS | VR3 VR2 VR1 VRO
bit 7 bit 0
L3pacy
R = W[4 W = A[ 5 i U= R8BI, 540
-n = FHEANE 1=%1 0=J% X = K45l
bit 7 VREN: [L§i2% C1 52 di R BELT
1 = CVREF HL % e
0 = CVREF Hi M7
bit 6 VREN: V4% C2 27 i AT REA
1 = CVREF Hi/E /& RA2/AN2/VREF-/CVREF/C2IN+ 5| B ()% H
0 = CVREF HJE 5 RA2/AN2/VREF-/CVREF/C2IN+ 5| AT I
bit 5 VRR: CVREF i [ERAL
1 = fik Ry
0 = i L RV
bit 4 VRSS: L VREF i [EREA
1= W5 #%, CVRSRC = (VREF+) - (VREF-)
0= Lk AS %P, CVRSRC = VDD - VSs
bit 3-0 VR<3:0>: CVREF fHiE# (0 <VR<3:0><15)
M VRR =1 fif: CVREF = (VR<3:0>/24) * VDD
M VRR =0 if: CVREF = VDD/4 + (VR<3:0>/32) * VDD
% 8-3: SRS i R R T2 0 R
&% Bit7 | Bit6 | Bit5 | Bit4 | Bit3 Bit 2 Bit1 | Bit0 POE‘?J{;OR Wﬁﬂfﬁﬁfﬁ
ANSEL ANS7 | ANS6 | ANS5 | ANS4 | ANS3 | ANS2 | ANS1 | ANSO |[1111 1111| 1111 1111
ANSELH &#xD1; | &#xD1; | ANS13 | ANS12 | ANS11 | ANS10 | ANS9 | ANS8 |[--11 1111| --11 1111
CM1CONO | C1ON | C10UT | C10E | C1POL — C1R | CI1CH1 | C1CHO | 0000 -000| 0000 -000
CM2CONO | C20N | C20UT | C20E | C2POL — C2R | C2CH1 | C2CHO | 0000 -000| 0000 -000
CM2CON1 [MC10UT|MC20UT| C1RSEL | C2RSEL | — = T1GSS |C2SYNC | 0000 --10| 0000 --10
INTCON GIE PEIE TOIE INTE RBIE TOIF INTF RBIF | 0000 000x | 0000 000x
PIE2 OSFIE | C2IE C1IE EEIE | BCLIE |ULPWUIE| — CCP2IE | 0000 00-0| 0000 00-0
PIR2 OSFIF | C2IF C1IF EEIF | BCLIF |ULPWUIF| — CCP2IF | 0000 00-0| 0000 00-0
PORTA RA7 RA6 RA5 RA4 RA3 RA2 RA1 RAO XXXX XXXX uuuu uuuu
PORTB RB7 RB6 RB5 RB4 RB3 RB2 RB1 RBO XXXX XXXX uuuu uuuu
SRCON SR1 SRO | C1SEN | C2SEN | PULSS | PULSR = FVREN | 0000 00-0 | 0000 00-0
TRISA TRISA7 | TRISA6 | TRISA5 | TRISA4 | TRISA3 | TRISA2 | TRISA1 | TRISAO | 1111 1111 | 1111 1111
TRISB TRISB7 | TRISB6 | TRISB5 | TRISB4 | TRISB3 | TRISB2 | TRISB1 | TRISBO | 1111 1111 | 1111 1111
VRCON VREN | VROE | VRR VRSS VR3 VR2 VR1 VRO | 0000 0000 | 0000 0000
By X =ARH, u = AL, - =KLMW B 0) . WERAARMHPIERIT,

-g«
i

© 2007 Microchip Technology Inc.
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9.0 fREFHI (ADC) Hith

B Aeds (ADC) R LUK BEUA A 5 e ol 4 1%
FSI A 10 A BERIEL SR B N Jd
JEH SRR FF LR o SRAFORAF R PR A 1 S e
HeaS A AN . B R B GE 1TV A — A
10 fr —BERISE R, IFHREZEE RIRAF /£ ADC 4R % f7 4%
(ADRESL #1 ADRESH) 1,

A BT PR 40 A 10 2 26 70 s D4 VD B A1 2

G A A L .

ADC fERARSE 2 rT VA A e st irm] LA
KRR AL T RIS 28«

K 9-1 oy ADC FIHER] .

&l 9-1: ADC HIHEE

ANO
AN1
AN2
AN3
AN4
AN5
ANG6
AN7
AN8
AN9
AN10
AN11
AN12
AN13
CVREF
Ji] & 2 2% W Ik

Avss VCFG1=0
VREF- ~ VCFG1=1_ |
AVDD
VCFGO = 0
VREF+ VCFGO0 = I._
0000
0001
0010
0011
0100
0101
0110
0111 ADC
1000 | GO/DONE —> 10
1001
1010 ADFM — 2=7§§§
1011 ADON —| m
1100
1101 Vss _L | ADRESH | ADRESL |
1110
1111
CHS<3:0>—

© 2007 Microchip Technology Inc.
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9.1 ADC L&

Bl B A ADC I, WAZ5% B0 R RT3

o i

o MIBERE

- ADC ZFHiRIEH

« ADC 4y Bt

o R

o ERMALEfiERS

9.1.1 sty AL

ADC BE] DLEAHBIE 5, O AR E 5 5.
PAERUE F I, W AZIm R A ) TRIS F1 ANSEL {75

1, K 1O SN E B A G . 525 B 2 WA
VSRR R T

- X A B A N B 5 |t o A 0L P T T
AET B\ G2 s DL HL
9.1.2 W E

i1 ADCONO & #2811 CHS 4v vk 52 K WIRAN 1 18 3% 122 B K
FEAR R

WMRTER THIE, 78 F - RERITHETHRE - EWE
R, HZEHIESNE .29 “ADC THEHEHE” .,

9.1.3 ADC Z% ik
i1 ADCONO [ VCFG fifhsr sl IEs i S H k. 1F
22 W R A U VDD BRANH L R . [FIFER), 5% H
JE A DASE Vss oA H R 5

9.1.4 g

v DUE A # % B ADCONO 217251 ADCS {v sk ik £
AR B . A LLT 4 BT GE I Bhoi 2 mT Lk e

» Fosc/2

» Fosc/8

« Fosc/32

« FRC (LHNHIED

SER— LA 32 X TAD. — AN SE3E 1) 10 A7 3 4t
T 11> Tap A, @l 9-3 s

DAFFA AN TAD MUYE, A RESATIEMI L g5 3.
ESWE 17.0 35 “HBSEME” P AD FiRZRRIE
HEZHRG R £ 91451 T IEHLRADCR £ K7~ o

H: BrRARGE FrRC, 77 ARSI BlobiiA (K AT
AR 2 A ADC I B SR, AT R

ADC #4645 B4 7 [ 520

DS41291D_CN %100 5t
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£9-1: ADC F8 R (Tap) H5BM4T/EHEKXE (VDD > 3.0V)
ADC B3 (Tap) 2% (Fosc)

ADC 54y ADCS<2:0> 20 MHz 8 MHz 4 MHz 1 MHz
Fosc/2 000 100 ns(@ 250 ns(? 500 ns(? 2.0 us
Fosc/8 001 400 ns(? 1.0 ps@ 2.0 us 8.0 us®
Fosc/32 010 1.6 us 4.0 us 8.0 us® 32.0 ps®

FRC x11 2-6 ps(14) 2-6 ps14) 2-6 ps14) 2-6 ps14)

B FEANEEAL T B2 T Y (K1

¥ 1. XFF VpD > 3.0V fENL,  FRC I s 2 Tap Al 4 us.
2; XUSEIYIE R T B/l TAD IR EESK
3: N TR, g ] A IR
4: USRI TAESCR ST 1 MHzZ B, AU AERAR I [a) AT 5 3 i A U FRC B4
Kl 9-2: B8 TAD A
Toy % TADTAD1 TAD2 TAD3 TAD4  TAD5 TAD6 TAD7 TAD8 TAD9 TAD10 TAD11,
T b9 b8 b7 b6 b5 b4 b3 b2 bl b0
AT UG
145 F 25 5 U AW JT G 5 100 ns)
PE N7
+ GO/DONE {5 1 %57 ADRESH Al ADRESL 2172,
GO PipiE %,
ADIF {7 # & 1,
o CR Rl 2 RIS S N\ T 38 A IE
9.1.5 v ke

ADC iR SLVFAE 5E B AL 30 J5 = A — A~ . ADC
R bR AL PIR1 29478 i) ADIF £7. ADC ik /g
VPR PIE1 27 (2251 ADIE {37, ADIF {37 D20 FH 2
HE.

H: TS G ADIF (T HR S E 1, S5
i S0 VF ADC il G K.

ANE AT AT TARR R R AR AR ZCHSRT L 25
WUREAF AL TARIRBE, WAl R s el . 4548
PEMARIRARAS el 5, SR AT SLEEPIRA G T %%
o U 22k e A AR HEASE s 8 5 422 I P
AR AT, W22 4 Ry b . 2R fe vF 4 s o
Wr, PR B 21 T 25 R P A AT

WU 143 U THEZER.

b}
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9.1.6 2k B =k

10 i AID 45 AR PRI 2 20X 558047 %)
7. H1 ADCONO Z {77511 ADFM {7 2 il 4 i X

9-3 45 iy T RX PR A 2

& 9-3: 10 {7 A/D ¥ 25 BHRR
ADRESH ADRESL
worm=0) mse| [ | [ [ | [ | [ fJss] [ | [ [ [ ]
bit 7 bit 0 bit 7 bit 0
T~ "
10 fir AID HEHR 1125 5 RYH: N0
worm=1 | [ [ [ [ [ qmss] | [ [ [ [ | [ [ [uss]
bit 7 bit 0 bit 7 bit 0
R BH 0 10 fir AID FEHR 1) 25 4L
9.2 ADC TAERH# 9.2.4 ADC TEMRHRAR 2 /) A S
991 J— ADC HEHu] LU TAEZEARIRBE R R . Ik T 2% ADC

FAfRE ADC Bith, 24704 ADCONO 7 {743 ADON
£ & 1, ¥ ADCONO 7if7#31) GO/DONE {7 & 1 FFifi
MR e

¥E: NREFHIT I AD AR [R]—F5 4K GO/DONE
B, 1SN 9.2.657 “AIDHH R |
9.2.2 SE R

MRS RN, ADC BB

- %% GO/DONE i1

* ¥ ADIF #rEALE 1

o JHEE B 45 B 55 % ADRESH:ADRESL 27 {7 4%

9.2.3 2 G R

01 A U AR B e S BT & R e, AT T RS
GO/DONE 7. ANExFH M A 52 1 HR B J50 00 460 4 SR 1
ADRESH:ADRESL % 17-%%. Xk, ADRESH:ADRESL
FIATIR B R LR BT A3 20 M. BbAh, 76 AD B3
KLU, Bagt 2 A TAD MIEEN A GEFFME k%
£, JERRLS, B B ST AR e I A S S AT

e

o P S K 58 ) T AT A A 4 HE N S ALIR
Ao Pk, ZArekH] ADC BiIF HZ 1k
AT £ b T PR L

W R R % B b FRC &I, dn ik T FRe I £hJR, ADC
IR B 225/ — MR A W R s AT
SLEEP 54, VAR P I R Ge . Wik /2 ADC
W, MR EE AR, A AR AR e i .
# 1 ADC iy, BIf5f ADON {7 1, Wi gs
Ja it 242 ADC #itk,

5 ADC IS AN 2 FRe, Bif ADON Al {RERE 1,
AT SLEEP 454 1 ST F It A/D #
He,

9.2.5 RISl
ECCP FFAH il & 28 RFERA RN NPIELLT,

FEIE AT ADC & . 5] & fih &, p i A B
GO/DONE £ 1, - H Timer! i 5# 4567 A% .

A FH R R S i R PR AN REAR AR LEAf1 0 ADC NP, Fi A
FRAf R 2 ADC IR P 3K,

W5 W 11.0 35 “HEE / LB /PWM R (CCP1 H1
CCP2) ” HUHE Z A5 K.
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9.2.6 A/D 4L 3% Bl 9-1: AID #:#
NIRRT A8 ADC B TR He 1F) 7~ 491« ;This code block configures the ADC
. . ;for polling, Vdd and Vss as reference, Frc
1. Jif HACE - clock and ANO input.
o ZESIE IS S (W TRIS FHAFAD ;
o 45| I E SRR NS | ;Conversion start & polling for completion
2 i ADC ’]‘ﬁﬁ% ; are included.
« & ADC 4 gh BANKSEL  ADCON1 ;
o BB SHHE MOVLW B’10000000" ;right justify
. . N MOVWE ADCON1 ;Vdd and Vss as Vref
Jiﬁ iDC/I}FﬁU)\j\_L BANKSEL TRISA ;
o EFLE RS BSF TRISA, 0 ;Set RAO to input
» JA3) ADC Fith BANKSEL  ANSEL ;
3. Eﬂﬂéﬁ ADC ':F'Hiﬁ (“JA:‘@) . BSF ANSEL, 0 ;Set RAO to analog
. ) BANKSEL  ADCONO ;
o JEE W AN VA
% ADC BTy i AL MOVLW B’11000001’ ;ADC Frc clock,
- i ADC it MOVWE ADCONO ;ANO, On
o N ST CALL SampleTime ;Acquisiton delay
FVFIM R BT
. . wr (1) BSF ADCONO, GO ;Start conversion
. /fﬁﬁfé%fﬂ‘ﬁ N BTFSC ADCONO, GO ;Is conversion done?
4. ‘;E}TJT}E}T%H/J%%Q%IHW( ), GOTO $-1 ;No, test again
5. ;{% GO/DONE E"é(ﬂ 1 Ez\j‘]igfg%o BANKSEL ADRESH
Py Atk # S MOVF ADRESH, W ;Read upper 2 bits
6. Hﬂﬁﬂfﬁ/iz ‘MLADC HGIA MOVWE RESULTHI ;store in GPR space
+ i) GO/DONE 11 BANKSEL  ADRESL ;
- Z25fF ADC il (oD MOVF ADRESL, W ;Read lower 8 bits
7. li ADC Qﬁ% MOVWE RESULTLO ;Store in GPR space

8. K ADC "hWitr&fris % R seirh Wi,
i BT BLERA) ©

E 1 WA P SR RS A AR HRAR 2 e i 5
PR AR AL SR AT, )05 20 2% 1| 4 /R
2: HES N 9.3 “AID REER”.

g«
i
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9.2.7 ADC ZF {7 X
DL Z 74 T4 ADC H#E1E
VE: ANSEL 1 ANSELH 2717283 43 7 2 W,
T 3-3 FI% (8% 3-4.
R 9-1: ADCONO: A/D #=4|%57722 0
R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
ADCS1 | ADCSO CHS3 | CHs2 | CHst CHSO | GO/DONE | ADON
bit 7 bit 0
BvE:
R = A 34 W = n[ 54y U = KBz, 5200
-n = FHE N IE 1="%1 0=i% X = KA
bit 7-6 ADCS<1:0>; A/D ¥l fiik FAr
00 = Fosc/2
01 = Fosc/8
10 = Fosc/32
11 =FRC (&M IHRIRG &7~ LS =4 500 kHz f4fD
bit 5-2 CHS<3:0>: HRUEE LA,
0000 = ANO
0001 = AN1
0010 = AN2
0011 = AN3
0100 = AN4
0101 = AN5S
0110 = AN6
0111 = AN7
1000 = AN8
1001 = AN9
1010 = AN10
1011 = AN11
1100 = AN12
1101 = AN13
1110 = CVREF
1111 = [HES %L (0.6V [EHESH%H k)
bit 1 GO/DONE: A/D #HUIRAAT
1 = A/D ¥ EAEBH T KZALE 1 B3 AID B, 24 AID g blG, %0 miEeE B shig 2.
0 = A/D ¥ ¥r5e il | BIANTERET
bit 0 ADON: ADC {fifigfir

1 = {f5& ADC
0 = 4% 11 ADC, AWAELAF R

DS41291D_CN %104 5t
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1A 9-2: ADCON1: A/D #4578 1
R/W-0 u-0 R/W-0 R/W-0 U-0 U-0
ADFM | — VCFG1 | VCFGO | — —
bit 7 bit 0
B
R = w47 W = 7] 5 (i U= RS, R0
-n = FHI I 1="F1 0= x = R4
bit 7 ADFM: A/D #4845 Wkt 2k B4
1 = 476 5%
0 = JEN5%
bit 6 REEH: 40
bit 5 VCFG1: S LT
1 = VREF- 5|}
0 =Vss
bit 4 VCFGO: %% Hi[LAT
1 = VREF+ 5|}
0 =VDD
bit 3-0 FREW: N 0

© 2007 Microchip Technology Inc.
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782 9-3: ADRESH: ADC ZRHFHIFmFT (ADRESH), ADFM=0
R/W-x R/W-x R/W-x R/W-x R/W-x R/W-x R/W-x R/W-x
ADRES9 | ADRES8 | ADRES7 | ADRES6 | ADRES5 | ADRES4 | ADRES3 ADRES?2
bit 7 bit 0
B
R = A3 W = A 547 U= RSZBiA7, sk 0
-n = LG IE 1="51 0=i5% X = A%
bit 7-0 ADRES<9:2>: ADC 4 J 27 f£-se s
10 {752k Bt 8
IR 9-4: ADRESL: ADC ZRHFHMLFT (ADRESL) , ADFM=0
RIW-x RIW-x RIW-x RIW-x RIW-x RIW-x RIW-x RIW-x
ADRES1 | ADRESO | — |  — [ — | — | = —
bit 7 bit 0
B
R = A A W = 7] 5 U= RO, 5240
-n = R HE 1="11 0 =% X = A%
bit 7-6 ADRES<1:0>: ADC % JL /788
10 735 25 BLIAIG 2 47
bit 5-0 B RSN
138 9-5: ADRESH: ADC R &HHFHMHFT (ADRESH), ADFM =1
RIW-x RIW-x RIW-x RIW-x RIW-x RIW-x RIW-x RIW-x
— | - T = 1 =T =] — | ADRES9 ADRES8
bit 7 bit 0
Bl
R = A AL W = n[ 5. U= R, 5240
-n = FHEATIN FIME 1="%1 0= X = KA
bit 7-2 TR AEAHH].
bit 1-0 ADRES<9:8>: ADC 4% WL % 17 ae i
10 e s Bt 2 47
FH2 9-6: ADRESL: ADC 4R &FF#M&FW (ADRESL), ADFM=1
RIW-x RIW-x RIW-x RIW-x RIW-x RIW-x RIW-x RIW-x
ADRES7 | ADRES6 | ADRES5 | ADRES4 | ADRES3 | ADRES2 | ADREST ADRESO
bit 7 bit 0
B
R = A A W = 7] 5 U= R, 5240
-n = A FIE =1 0=i4% X = A5
bit 7-0 ADRES<7:0>: ADC 4§17 77 &4
10 735 25 BLIAIG 8 fr
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9.3 A/DREEX ATPMEH A 9-1 Kot S/ NSRRI ). %28 U B
o o e ZH1/2LSb (AD ¥ 2 1024 35) . 1/2 LSb %%
h TS A/D b BRI E RHER L, DA Z0UAL 78 FELER R PR LD 3 B 4 R T SO B i

2% (CHOLD) 7oy & i A\ B . & 9-4 45 THE
U B A . (F ST (Rs) FIPHERAE ST 2%
FHPT (Rss) HEzsZMI 2 CHOLD 7o FEIT 75 EE 1IN
o REEIFICPHPT (Rss) Fifi #44 Hi Hs VDD A 143 f
AHE, ESILE 9-4. BEESHERRKERBEIEAN
10 kQ. SRAEN ARG BB PR 4 . P (3K
AR BRI NS 5, 768 3D e ar A U6 s AT R
£

IR o

A 9-1: REES [H R B

% 7 /E =50°C, SFE5H P12 10 kQ, Vbb G 5V

TACQ = J K B T ] + (RFF HL 78 75 HLHT ] + i J R 40
= TAMP + TC + TCOFF
=2 us + TC+ [( #/F- 25°C)(0.05 us/°C)]

HJLLET 41 2 201557 Te 191

VAPPLIED(] — 20#47) = VcHoLD J[1] 7 172 Isb #2270 [H X VeHOLD T 7 H
—Tc
VappLIED| I — eRCj = VcHOoLD s[2] 1A VAPPLIED XY VCtioLp {77
T
RC 1 LA
VapprLiED| 1 — € = VaprpLIED| I — 07 J R[] (2]
o TG

Tc = —Crorp(RiC + RSS + RS) In(1/2047)
= _10pF(1kQ+ 7kQ+ 10kQ) In(0.0004885)

= 1.37 ys
VoSl
TaCO =2 s + 1.37 us + [(50°C - 25°C)(0.05 pus/°C)]

=4.67 s

w1 TS ERE (VREP) TR, BIEXN AXEIRA S 4580
2: {ERRREHIG, AR (CHOLD) JFFANKH.
3: BUUE S M KHHUE AR 10 kQo XFEESRIEA T 7651 IR AR .
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& 9-4: AR
VDD
....... VT =06V BESEIES
. 'Rs . ANx Ric<1K ' SS RsS
I . C l ________
W g vr=0sv(PUEESE I Croto = 10pF
= » VSS/VREF-
L
Kipesy CPIN = N HZ
VT = 1RAEE
ILEAKAGE = - NMi%4 s AE 5|
FEAE I R LR
Ric = RS S B
SS = KT ° %%5%199‘1%0 "
CHOLD = KA | PR (k)
&l 9-5: ADC &3
R

3FFh
3FEh
3FDh
3FCh
3FBh

A
—

ADC fir it

004h -
003h -
002h -
001h -
000h

e— HIAH[Y 1 LSB

W

Feth

VSS/VREF- J L LA

et

L— FEARS 1 LSB T

> BT HL

VDD/VREF+

DS41291D_CN %108 5t
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% 9-2: 5 ADC KK #F AL

25 Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 PO;‘E {EOR B ﬁaﬁgﬂﬁﬁﬁ
ADCONO ADCS1 ADCSO0 CHS3 CHS2 CHS1 CHSO0 GO/DONE ADON 0000 0000 0000 0000
ADCON1 ADFM — VCFG1 VCFGO — — — — 0-00 --—-- -000 --—--
ANSEL ANS7 ANS6 ANS5 ANS4 ANS3 ANS2 ANS1 ANSO 1111 1111 1111 1111
ANSELH — — ANS13 ANS12 ANS11 ANS10 ANS9 ANS8 --11 1111 --11 1111
ADRESH | A/D 455 27 7 28 i XXXX XXXX uuuu uuuu
ADRESL A/D 45 B2 A7 25 (K XXXX XXXX uuuu uuuu
INTCON GIE PEIE TOIE INTE RBIE TOIF INTF RBIF 0000 000x 0000 000x
PIE1 — ADIE RCIE TXIE SSPIE CCP1IE TMR2IE TMR1IE -000 0000 -000 0000
PIR1 — ADIF RCIF TXIF SSPIF CCP1IF TMR2IF | TMR1IF | -000 0000 -000 0000
PORTA RA7 RA6 RA5 RA4 RA3 RA2 RA1 RAO XXXX XXXX uuuu uuuu
PORTB RB7 RB6 RB5 RB4 RB3 RB2 RB1 RBO XXXX XXXX uuuu uuuu
PORTE — — — — RE3 RE2 RE1 REO ———= XXXX ---- uuuu
TRISA TRISA7 TRISAG6 TRISAS TRISA4 TRISA3 TRISA2 TRISA1 TRISAO 1111 1111 1111 1111
TRISB TRISB7 TRISB6 TRISBS TRISB4 TRISB3 TRISB2 TRISB1 TRISBO 1111 1111 1111 111
TRISE = = — — TRISE3 TRISE2 TRISE1 TRISEO ---- 1111 -—-- 111

B x = RH, uw= A, -=REI 4 0. ADC BHCRMETIPIE I,

i
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10.0 %(iE EEPROM A A8 fifg 58
55

4 EEPROM FINAZFE P AA G A fE1IE T TAERE T
CREAS VDD Yu [ ) RATEEE . XL AEfig 2 A H B
R B 1) 95 A7 2% SO 25 ), i 2 T I R Bk 1D A A AT %
(SFR) *tHHEA TR 0. I8 6 4 SFR FfrdsH T
U ) IX LU T il 4«

« EECON1

« EECON2

« EEDAT

« EEDATH

« EEADR

« EEADRH (H bit 4 f}t PIC16F886/PIC16F887 1ii
D

M S BEALfE P A HEE I, EEDATL 294724445 8 1
BEEMEHE, T EEADR A7 8847k Uil () EEDAT
Hoti k. Z RV R R 256 1 I HUE
EEPROM, iy Oh #] OFFh.

i i) PIC16F886/PIC16F887 %t If) F& & 17 i 25 W),
EEDAT F1 EEDATH ZF 4728 e — N A1 7 H TR A7
T B 14 {753, EEADR 1 EEADRH % {78841
N TR AR S B 12 47 EEPROM #6
Huhik. PIC16F882 #31F H 5 2K FIF2 /¥ EEPROM, i
HE3E A Oh % 07FFh. PIC16F883/PIC16F884 #eff A
H 4K FHFE T EEPROM, k3t M Oh %) OFFFh.
TR A7t 8 SV LT 0 A0 19

EEPROM il {7t & L VF 71055 . IS #AET A
SR EARRIUHE S AFEGE (FES NEBD .
BN R A s s, SN R A R
HLAT R = AR Y, I R AT 2R 0 S A A A e R 9
W, AT T e T A

BT BEAT X TR A7 28 TR 2 AT B R M E I e Tl
FIAERE 2 INAE R P A7k 2% B B AT WRT<1:0> (1)
BE . [H)g, IR SVPN TR As AT BB
MO ACTD AR I, CPU A4y AT 4k 42 i B 4 4
EEPROM FlNAFFE F A7tk ISR, 4F4mfe
PN RE U ) B0 SRR A 2

10.1 EEADR #1 EEADRH %%

EEADRL 11 EEADRH 75 /7 #% B F- 1k 45k 256 5144
## EEPROM &5k 8K FHIF4F EEPROM.,
MR R, ki s A ¥ 5 N EEADRH
FAFIRME T8 5 N EEADR 297785, ik HdiHh
HEAE I, OB HbHE RS 5 N EEADR %5 474% .

10.1.1 EECON1 #l EECON2 % ff 4%

EECON1 J&1jj 0] EE {7 2% ()42 i 29 A7 3%

47 EEPGD $R5E U il (PR 7 A7 o 10 A2 B A7 iy
2o GAIWE N, RN R, AT JE SR E
B AAAE BT o % E 1IN, AT S SRR AR
EF R PR 2T . R AR 28 2 L.

A7 RD 1 WR 205l B 33 S . I R Ag s ix s
PrE A MCEER . AR EHEERE, B e
INEE. BT EEHEER WR AEZE, M a
ST R RS A

2 WREN # 11, fuiFxi#ids EEPROM $4T 54k,
A, WREN A7 8035 2. MI1EH M5 AN #/EH MCLR
SArE WDT #BIN A7 ks, WRERR fi<s®& 1. 1F
REAR DR, EALJE AT LS £ WRERR {7 5 5 4
VAL R

M EEAE5E KT PIR2 257 47 8% P (1) R Wiks 247 EEIF g ¥
1. DEFRGAT 0 S Z

EECON2 AN 27 £ 4% . 52 EECON2 £33 {124 0,
EECON2 728 NAEHATEIE EEPROM 5341 {f
.

© 2007 Microchip Technology Inc.
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FH23 1041 EEDAT: EEPROM ¥ & 17 5%
R/W-0 RIW-0 RIW-0 RIW-0 RIW-0 RIW-0 RIW-0 RIW-0
EEDAT7 | EEDAT6 | EEDAT5 | EEDAT4 | EEDAT3 EEDAT2 EEDAT1 EEDATO
bit 7 bit 0
B
R = A A W = A] 5 U = KA, 3240
-n = R E 1="11 0=74% X = A5
bit 7-0 EEDAT<7:0>: Zi )\ ¥Jli EEPROM iz iy a7 %4 EEPROM 5 A\ [ HIERAIG 8 7, B B N FR A7 1 2% sz B
L HE I 8 AL
FF2% 10-2: EEADR: EEPROM il & 7758
R/W-0 RIW-0 RIW-0 R/W-0 RIW-0 RIW-0 RIW-0 RIW-0
EEADR7 | EEADR6 | EEADR5 | EEADR4 | EEADR3 EEADR2 EEADR1 EEADRO
bit 7 bit 0
B
R = A A W = A] 5 U = KA, 3240
-n = R E 1="11 0=iF# X = A%
bit 7-0 EEADR<7:0>: 55 EEPROM i / Bk ) [kl (4% 8 7, SRS FE1E A% 2 S (0 b bk (16 8 47
F1E88 10-3; EEDATH: EEPROM BIEHI & F T 70
U-0 u-0 R/W-0 RIW-0 RIW-0 RIW-0 RIW-0 RIW-0
— | _ EEDATH5 | EEDATH4 | EEDATH3 | EEDATH2 EEDATH1 EEDATHO
bit 7 bit 0
B
R = nJisfr W = R[5 {7 U= RLIf7, 524 0
-n = AT ME 1="11 0=74% X = A5
bit 7-6 REB: EHh 0
bit 5-0 EEDATH<5:0>: M7 17 i a5 H 0 50 1 75 6 4
FH2 10-4: EEADRH: EEPROM ik i) & 73 S fE o8
U-0 U-0 u-0 R/W-0 RIW-0 RIW-0 RIW-0 RIW-0
_ | — _ | EEADRH4(") | EEADRH3 | EEADRH2 EEADRH1 EEADRHO
bit 7 bit 0
B
R = nJisfr W = R[5 U = RSEIf7, 524 0
-n = AT E 1="11 0=74% X = A
bit 7-5 REB: EHh0
bit 4-0 EEADRH<4:0>: 152 fE A7l oy BERE I 4 A7 bk s 3 47,

*E 1: {\HT PIC16F886/PIC16F887 .

i
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2% 10-5: EECON1: EEPROM #4357 7752
R/W-x u-0 u-0 u-0 R/W-x R/W-0 R/S-0 R/S-0
EEPGD — — | — | WRERR WREN WR RD
bit 7 bit 0
B
S = HAHE 1 17
R = nJisfy W = 547 U = RSP, 1340
-n = S AL FE 1=%1 0=iE* X = KA
bit 7 EEPGD: 7%/7 / $i#i EEPROM JEFAr
1 = Vi MR A7t o
0 = Uy I B dl A7 it 3%
bit 6-4 FSEM: EH 0
bit 3 WRERR: EEPROM #ighr & Ar
1= BEMFERZE GE# LAY M MCLR &7, WDT & A7s /% k2 A1)
0 = GHAETER
bit 2 WREN: EEPROM E1§ifEfr
1= oS A
0 = 4511’5 A\ ¥# EEPROM
bit 1 WR: S#HiI67
1= 25 RAY (SEE— B, i 2. Mg ek WR ALE 1, EAREE. )
0 = ¥4t EEPROM E JH31152 1%,
bit 0 RD: %A

1= ARG ERE RIS % RD. T ABH RD A7 1, (HARRE % )
0 = AR BIAF il A A

hig
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10.1.2 %4 EEPROM f£fifids

FRAARA A s, H P i b5 N EEADR
A%, W% EECON1 %1%/t EEPGD #7HI6r, 4R
JE R EEIAL RD & 1. FEREERNT A, EEDAT
HAEMP AT, R N 4R A
Hl. EEDAT B{RFFILMEEE NP %A e
EANEHE N (FEBEELRETSD Ak,

10.1.3 ‘¥4 EEPROM 171 2%

T'5 EEPROM H¥s A6t ot, /7 N B S0k Z s oo
bl '5 N EEADR Z A7 25 ¥4 404 5 N\ EEDAT 25 745
SR 5 P A S5 S U T U B NS 1T
WA se A IR N H RS Y (RIS 26 55h 5
EECON2, [fij5# AAh 5\ EECON2, #ja¥ WR fif
B D S5EATE, BASESEAE. EizfUE
N AE F T

11041 £E3is EEPROM SEAh, /s EECONT o WREN {18 1 LAfife e
S e " ook o SEALEIITBIIE B T R R
MOVFE DATA EE ADDR,W ; Data Memory $E@ E‘.),TDZﬁmEiEEPROM;EIE%ﬁ EEIDLROM\H’
MOVHEF  EEADRL © Address to read Eig@ﬂn%%h WREN 1734 % . WREN {7 AN g il
BSF STATUS, RPO ; Bank 3 H=o
BCF  EECONI,EERGD ; Point to Data — BTG, ¥ WREN Rl A2 s

; memory JEI. BRI WREN Br 1, 7700 WR R4 EILE 1.
BSF EECON1, RD ; EE Read
BCF STATUS, RPO ; Bank 2 S RMSER, WR A A F 9T H EE B 58 W
MOVE ~ EEDATL,W ; W = EEDATA PR Ar (EEIF) B 1. HIJ7 A DA v st o i sl it
fi. EEIF LHKRMEE.

$110-2:  E¥4E EEPROM 77

BANKSEL EEADR ;

MOVLW DATA EE_ADDR ;

MOVWE EEADR ;Data Memory Address to write
MOVLW DATA EE DATA

MOVWE EEDAT ;Data Memory Value to write
BANKSEL EECONL1 ;

BCF EECON1, EEPGD ;Point to DATA memory

BSF EECON1, WREN ;Enable writes

BCF INTCON, GIE ;Disable INTs.

BTFSC INTCON, GIE ; SEE AN576

GOTO $-2

MOVLW 55h ;

MOVWEF EECON2 ;Write 55h

MOVLW AAh ;

MOVWE EECON2 ;Write AAhO

BSF EECON1, WR ;Set WR bit to begin write
BSF INTCON, GIE ;Enable INTs.

SLEEP ;Wait for interrupt to signal write complete
BCF EECON1, WREN ;Disable writes

BCF STATUS, RPO ;Bank 0

BCF STATUS, RP1

DS41291D_CN 114 5t
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10.1.4  RINAFRETAT i %

TS EURE AL A b0 TG, P 200k bk ) e A AR A
43’5 N\ EEADR Fll EEADRH 2 {£4%, % EECON1 %
7451 EEPGD {7 & 1, REkEdfts RD &1, —HA
BB AN, AR P AT 2SR e B A 25 — A
T4 Rk s . X4 S HERE “BSF EECON1,RD”
BAME AW AN, fEEBLERT —A MW
EEDAT 71 EEDATH Zif7 a8 Hat G 2uds 7, Kb AEbE S5
(484 BB AR A E AT .

$110-3:  RNFETFER

EEDATL 1 EEDATH #FFasRAFAEEE )
JH )12 R G s B N B oA b

WA PR AR S RAT S R SR 2 AU
NOP. XA FHLIEF £ RD A28 1 J5 KR —
FARLPATIUAHIHE L -

2: X4 EEPGD =1 IN41I2R WR AL 1, ‘B4
BRA N 0, MUAPATAE(THRAE

BANKSEL EEADR

MOVLW MS PROG EE ADDR
MOVWF  EEADRH

MOVLW LS PROG EE ADDR

MOVWF  EEADR

BANKSEL EECON1

BSF EECON1, EEPGD

BSF EECON1, RD ;EE Read

NOP
NOP

BANKSEL EEDAT ;
EEDAT, W ;W

MOVF =
MOVWE' LOWPMBYTE ;

MOVE EEDATH, W JWo=
MOVWE HIGHPMBYTE ;

BCF STATUS, RP1 ;Bank 0

;MS Byte of Program Address to read
;LS Byte of Program Address to read

;Point to PROGRAM memory

;First instruction after BSF EECON1,RD executes normally
;Any instructions here are ignored as program

;memory is read in second cycle after BSF EECON1,RD

LS Byte of Program Memory

MS Byte of Program EEDAT

© 2007 Microchip Technology Inc.
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B 10-1:  NFFERE/T At o8 o A BT I
I Q1(Q2|Q3 I Q41Q1|Q2(Q3 I Q41Q1(Q2|Q3 I Q41Q1(Q2|Q3 ‘ Q41Q1|Q2(Q3 ‘ Q41Q1|Q2|Q3 ‘ Q4
|
| | I I I I I
WAt < PC X PC +1 XEEADRH,EEADR X PC+3 X PC +4 X PC+5
I I I I I I I
! |
N . [ 1
A7 e | >< INSTR (PC) >< INSTR (PC + 1) ><EEDATH,EEDAT >< INSTR (PC + 3) >< INSTR (PC +4) >< |
I I I I I I I
| INSTR(PC-1) | BSFEECON1,RD| INSTR(PC+1) |  wmminoP | INsTR(PC+3) | INsTRpPC+4) |
| AT e s | A e |
I I I | I I I
S| . . \ | |
| [ | I | I |
I I I I I I I
EEDATH
=g | | X | | |
e | [ [ [ [ [ [
I I I I I I I
EERHLT | I | I I | |
| | | | | | |

DS41291D_CN 116 3t
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10.2 ENHEREFAHS

HA M H b Mt TR 48 S R A i as BU (Uit &

FEFATAE 2 ot WRT<1:0> {7 [5E XD, A RN INATAT

GRMPATEEAE . IR AL R RELIEE 8 N7l —

AR A BN G TAAERE N 4K 3Ll 4 7

AL o ES WIE 10-2 FIE 10-3 FAAE LS A

R e R &g 8 AFHMR, M

EEADR<2:0> = 000 & XMt RIL . P fFER it

P HE B E AT SRR 16 7, RIF BN 8 Ik

Mo BERAERILANTTEN, B4 w1l SgdE .

BN At 2% 5 NB, A oG B AN B h

8% (K 10-2) o X2 k¥ Harihk 5 N\ EEADR

FIEEADRH % {7 4%, T4l 5 NEEDATARIEEDATH

AL . SR)G, PAT W HAEP

1. ¥4 EECON1 % {7481 EEPGD ¥l & 1.

2. 5% 55h fl AAh 5 A\ EECON2 (IR fF
HwWIETID .

3. ¥ EECON1 %1783/ WR #5HIAL & 1.

s 8 ARih 2y A7 2 ety MINE N IEWEHE . WS
N 8 FALMBIRIGFANTG 8 A, W Zh) R4 5 N HIFE
PG ITCPAT AR . TR R B N TR P A7 it
JCHCHHAE, I A EEDATA #1 EEDATH %1748,
SR F DSIIA T B B A% 32 2 28 ph 2 A7 23 B A P 1) o
B RS L ph A B AL B A #s, EEADR Al
EEADRH @ Zii¥g M 8 FAAGEHMIG— A HIT
(EEADR<2:0> = 111) » RJFUIPATUNT FAFTF51:
1. ¥4 EECON1 174511 EEPGD #5471,
2. SGJ5% 55h Fi AAh 5 N EECON2 (JN1F
WFETID .
3. K EECON1 Zrfrasi WR 67 & 1, JHn'E
B,
FH P 20042 SRR D4R 8 AR IR TR U6 BN TSP AT At B
AT, BANEANFEF T 000, 001, 010,
011. 100. 101. 110 M 111, ¥&EEF I F
(EEADR<2:0> = 111) WIS #AEEHNT, K B 3k —
A 16 FIIHIFKG 8 PRI EF AN E B N
B

T T BSF EECON1,WR I§4 2R, MFEAST T 2 Mg
A A BHERR | SHAE. A R ies WR ALE 1
HIF6 4 A S i 4% NOP 4654 . i T B 5 AN b a7 47
2%, NSRS R —A 7 PR S EE . e
iR CHD 16 PR fa — N R, b
BA AT N EERAERHSE 4 ms CIABUED W], PR I
BRIAME AR TAE, FTCUX RIS . 8 75
SR )G, AN EECONT 554G S =4
WA TAE. WAt 8 FHEEMIT kI P4,

© 2007 Microchip Technology Inc.
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B 10-2: 2K fl 4K N FRET s St 5ilE

7 5 07 0
BB WGRSE
l s
EEDATH EEDATA LG 16 A
o . R SRS,
AN M
A\ / L BRMERBINAE.
H—A M

RBNKFHR

EEADR<1:0>= 00 EEADR<1:0> =01 EEADR<1:0>=10 EEADR<1:0>=11

gbiten | BT | garen | gt |

} } } }

e

B 10-3: 8K NEFEFIF SR GiRIE
7

5 07 0
EEDATH EEDATA HERRTFRT
1EAEIRI 16 17,
6 8 RIEAF SRR R,
8 MRS I
\ J LB BB,
B4 M
HEANFH
o000
14
EEADR<2:0>= 000 EEADR<2:0> =001 EEADR<2:0>=010 EEADR<2:0>=111
gt | BT =T gt |

R

hig
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%l 10-4 Z5H T 5 %00 8 FHITAMNRGl. Kkcinhil
%\ EEADRH il EEADR 3% % 75, il i B <341

N 8 THH

SNFERFIHES

%1 10-4:

\S)

; 1. A valid starting address
The 8 bytes of data are loaded,
; 3. ADDRH, ADDRL and DATADDR are all located in shared data memory 0x70 - 0x7f

; This write routine assumes the following:

(the least significant bits = ‘00’)is loaded in ADDRH:ADDRL

starting at the address in DATADDR

BSF STATUS, RP1
BCF STATUS, RPO Bank 2
MOVEF ADDRH, W Load initial address
MOVWE EEADRH
MOVEFE ADDRL, W
MOVWE EEADR
MOVF DATAADDR, W Load initial data address
MOVWE' FSR
LOOP MOVF INDF, W Load first data byte into lower
MOVWE EEDATA
INCF FSR, F Next byte
MOVEF INDF, W Load second data byte into upper
MOVWE EEDATH
INCF FSR, F
BSF STATUS, RPO Bank 3
BSF EECON1, EEPGD Point to program memory
BSF EECON1, WREN Enable writes
_ BCF INTCON, GIE Disable interrupts (if using)
BTFSC INTCON, GIE See AN576
GOTO 1-2
MOVLW  55h Start of required write sequence:
MOVWE EECON2 Write 55h
MOVLW AAh
MOVWE EECON2 Write AAh
BSF EECON1, WR Set WR bit to begin write
NOP Any instructions here are ignored as processor
halts to begin write sequence
| NOP processor will stop here and wait for write complete
after write processor continues with 3rd instruction
BCF EECON1, WREN Disable writes
BSF INTCON, GIE Enable interrupts (if using)
BCF STATUS, RPO Bank 2
INCF EEADR, F Increment address
MOVFEF EEADR, W Check if lower two bits of address are ‘00’
ANDLW  0x07 Indicates when four words have been programmed
XORLW 0x07
BTFSC STATUS, Z Exit if more than eight words,
GOTO LOOP Continue if less than eight words

© 2007 Microchip Technology Inc.
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10.3 ERE

R EARTI N, U i gm FE 2010 — B ROk 5 N S i
EEPROM M {E % BUHERME R TAC S (L 10-5) .

$10-5: BRI
BANKSEL EEDAT ;
MOVF EEDAT, W ;EEDAT not changed
;from previous write
BANKSEL EECON1 ;
BSF EECON1, RD ;YES, Read the
;value written
BANKSEL EEDAT
XORWF EEDAT, W
BTFSS STATUS, Z ;Is data the same
GOTO WRITE ERR ;No, handle error
: ;Yes, continue
BCF STATUS, RP1 ;Bank 0
10.3.1  f/i %4l EEPROM

¥¥i EEPROM & HAg & vk, w5 FhkppE4,
FEEF SR E o M5 B (B, R p7s Bl HiAth g
WEHEAR) BT Tk, 243 a o As B R AR )
N, AR ER Y AR EORAR I, WU AT 4 Ak AR Y
EEPROM {05 W% (GRVE D124) , {HHIEAHEH
BAFARSE RYE i D120 1 D120A) IS
Blo MR B EIRTEAL, WLABHAT SRS . 1ER G
W, REGHNARE (Bl S, 1D UGS MiZ
TEREAE INAE R A28 P .

10.4 BRRSHGED

HEBHUR, H e B 4l EEPROM A7 2%
HANHHE. ABiibiRS EEPROM, 5 Wik T &R
L. FENTEZE WREN 7. i H, e ER
% GERERY 64 ms) &B 1kt EEPROM $UT 5 #
ko

SEIEM BT WREN AESLRD7 1FE LR
MR RS ek

« R

o HLYHER

o IRA R

10.5 fUERY T #%iHE EEPROM #4F

W g PR B E AR 1 (B4 14-1) ) CPD
PriEZ, W LGSR A7 2 LR .

AR A AR R Y, A CPU AT o £
EEPROM #4715 / ‘5 #4F o X i A2 a2t AT AU fR 7
MR, RO 7 R R A de AT AU R . 10K
Pk N AR ES5AE G Nop 4k
A7) SRUF IR AR IORE A7 i 5% 5 RO RIS b
FERF, LA B s A7 i 4 N A H R R RE P A7 A
A PR H bk S e g Bk 0 A BT B O AT A A
RIS ORI 52 2 RKA o

DS41291D_CN %120 3t
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%101 5%#% EEPROM K I & A 88L&

2 Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 POI;”E EOR pr ﬁﬂfﬁg‘ﬂﬁﬁﬁ
EECONT | EEPGD — — — WRERR | WREN WR RD x——— %000 | 0--—- q000
EECON2 |EEPROM ##I% 748 2 CREMIIZAFS) | s mmee | mmmm mmem
EEADR EEADR7 | EEADR6 | EEADR5 | EEADR4 | EEADR3 | EEADR2 | EEADR1 | EEADRO | 0000 0000 | 0000 0000
EEADRH — — —  |EEADRH4("| EEADRH3 | EEADRH2 | EEADRH1 | EEADRHO | ---0 0000 | ---0 0000
EEDATA | EEDAT7 | EEDAT6 | EEDAT5 | EEDAT4 | EEDAT3 | EEDAT2 | EEDAT1 | EEDATO | 0000 0000 | 0000 0000
EEDATH — — | EEDATHS | EEDATH4 | EEDATH3 | EEDATH2 | EEDATH1 | EEDATHO | --00 0000 | --00 0000
INTCON GIE PEIE TOIE INTE RBIE TOIF INTF RBIF | 0000 000x | 0000 000x
PIE2 OSFIE | C2IE C1IE EEIE BCLIE | ULPWUIE — CCP2IE | 0000 00-0 | 0000 00-0
PIR2 OSFIF | c2F C1IF EEIF BCLIF | ULPWUIF — CCP2IF | 0000 00-0 | 0000 00-0
Py x=RA, u=AL, -=RILW GEh 0>, gq=HBEMSKE.

H#li EEPROM KA R 8.
& 1. {UHT PIC16F886/PIC16F887.

i
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11.0 HH# / LB IPWM Btk (CCP1 f1
CCP2)

A — N R T 3E / Lh%E /PWM (CCP1) Fi
L/ L8 IPWM #ik (CCP2) . CCP1 il CCP2 #
PR A A [ . RREZAET HAT CCP1 it A
HEEGET PWM Zhig. 2018 11.6 75 “PWM (358
R 7 THREZE R

VE: AVRPH) CCPRx Ml CCPx Zrilfg
CCPR1 i CCPR2 #1 CCP1 & CCP2 .

© 2007 Microchip Technology Inc.
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1.1 BERAIFHE / L PWM (CCP1) % 11-1: ECCP #jT T i & I S % U
SR / Hode /PWMATHE 70V F P s IR 2 S ECCP #ix SER TR
R A CERR BB R, XA PR R4 prem, Timerd
I TR TE IR o S BEAR X SO P AE TG 5 1 5 1) I TR) 45 — -
FUG S AN PWM R = A 5 A L5 Timert
Bl 08 ] 28 A4 1 ik B R S 5 PWM Timer2
2 111 451 T ECCP BEHIT i A I 2% B U o
FAR111: CCP1CON: 13RI CCP1 #HIF 78
R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
P1M1 | Pmmo | pbcBt | DbciBo | ccPIM3 | cCPIM2 CCP1M1 CCP1MO
bit 7 bit 0
B
R = i[ifr W= W U= RSHAL, #2450
-n = LSRRI 1=%81 0=i% x = KA
bit 7-6 P1M<1:0>: PWM iy H fic B 47

W CCP1M<3:2>=00. 01 B{10:

xx = FRE P1A R / LGNS, P1B. P1C Hl PAD by L1 51

i CCP1M<3:2>=11:

00 = ipfini: PAIA B, P1B. P1C il PAD By ic Judih 511

01 = A iErfii: P1D AT PIAFY; PIBHIPIC LM ‘

10 = 2Pfft: P1A R PAB g LBl i dlf s P1C K1 P1D 43 fic w15 I
11 = Afrkmft: P1BiRGHH; P1C A% P1A fI P1D LA

bit 5-4 DC1B<1:0>: PWM /5% LL MR o7

;@j&/% ,L‘E :

AL

L i 2

RAFH

PWM #i5L:

XPLAE 10 7 PWM 723 LM 2 £, 725 L) 8 £ 48 CCPRIL H.
bit 3-0 CCP1M<3:0>: ECCP Bz ik£fr

0000 = i / LA /PWM 30 (KA ECCP i)

0001 = FAFH (RED)

0010 = L #ist, DLECH 4 i FEF: (CCP1IF & 1D

0011 = RAFA (LRED

0100 = B, ERATREUT R AR

0101 = M, TERA BT R A

0110 = e, & 4 A BFHdT R 4

0111 = ki, & 16 N TSR A

1000 = AR, LA ILRLIN it i i (CCP1IF & 1)

1001 = L #is, WRRVCHCH 4 kP (CCP1IF & 1)

1010 = LB, LU LRI A4t h i (CCP1IF f2% 1, CCP1 SJAIAS )
1011 = bbiepsis, fhkarsksf: (CCP1IF fii& 1, CCP1 &4 TMR1 8 TMR2)
1100 =PWM #3; P1A fil P1C My s A% P1B A P1D ok s A 2%
1101 = PWM #i0; P1A FTP1C A s FE R P1B Al P1D AMGH A%
1110 = PWM $3; P1A 1 P1C AR FA % P1B Ml P1D i B P 2%
1111 = PWM #30; P1A fI PAC MEHSPA R P1B Al PAD tho (R HE AT 3%

DS41291D_CN % 124 1 o= © 2007 Microchip Technology Inc.
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1.2  fHte / W /PWM (CCP2) £ 11-2: CCP H 7 s i 8  Us
FHE / LA /PWM A HUR fe e P 2 I R A R 25k CCP #is%, ER 2SR
FOAMEE . PRI F, AR S IR 7 o —
o FrPEABE A1 P E TSGR 2 (140 02 1) ) 7 485 5 : :
RS BFE. PWM B ] = A AR b 2 L bbA Timer1
A4 K TR R RIS S . PWM Timer2
R 11-2 25 T ZAEAT 10 58 I 2% PR
HX CCP WiRE ZER, s N2 AN594
“Using the CCP Modules ” (DS00594) .
FFE 11-2: CCP2CON: CCP2 #4517
U-0 u-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
— \ _ DC2B1 | DC2B0 | cCP2m3 CCP2M2 CCP2M1 CCP2M0
bit 7 bit 0
Bl
R = A EAL W = n]'Efi U= RS, 300
-n = S AERE 1=%1 0=5% X = KA
bit 7-6 REH: K0
bit 5-4 DC2B<1:0>: PWM 5% LG f7
—_—

At

Hﬁi’ﬂ%ﬂ H

A

PWM i3t

EPALAZE 10 A2 PWM (523 LUK 2 47 A28 Leir s 8 fifE CCPR2L .,

bit 3-0 CCP2M<3:0>: CCP2 Rz #Rfr

0000 = fi#e / L /PWM [ (A7 CCP2 #h)

0001 = KAFH (RF)

0010 = KAFH (fRE)

0011 = KRAFH (fRED

0100 = iR, AT R R AEH

0101 = fi#eREa, FERA LI R AE R

0110 = ik, & 4 A BT R AR

0111 = #IMi, 4 16 N LT R A HiTR

1000 = EbA#Ea, ERACUCHE 46 i = i (CCP2IF & 1)
1001 = Rk, LRBC DO I % i S (CCP2IF ' 1)

1010 = Wi, LR UCRCm Ak (CCP2IF £ 1, CCP2 5| Az 520D
1011 = Wik, Mk ek gifl (CCP2IF {7 & 1, TMR1 A7, Wi life ADC AR 5 5h AID

CCP2 5| WA Z 51 )
11xx = PWM iz

© 2007 Microchip Technology Inc. %}Jﬁﬁ'—‘j
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1.3 IR

ERIERT, HXF N CCPx 3l Nk A = 11,
CCPRxH:CCPRXxL X% 7 {7 a4 #2 TMR1 #4725 H 16
P MRS g e LTI E 2 —, JFA
ii CCP1CON #f7#s 1 # CCP1M<3:0> {7 /it i :
o BTN
o FANETHE
o &4 ETHE

16 M _ETHAT
Tk 0k 7 CCPXxM3:CCPxMO (CCPxCON<3:0>)
WREFAF LA, B AR AR, WG SR bR
PIRX 2748 1 CCPXIF & 1; BB M-S E . %k
fE CCPRxH F1 CCPRXL X% 27 17 %% 1 FI{H # S B 2 /iy
KRS — AL, IR Z H A HE FAELKE BB e e i
#OE11-1)

11.3.1 CCP 5| JHInc &
TEAEEREA T, SR N TRIS #HI07E 1 3R
HIR ) CCPx 5| JHITC B A N o

- W CCPx 5l B 0% th, Xt i
ISR T A Rl
RIGPANE b0 owrly
¥ 5 COPXIF & 1
Wi | (PIRx AR
X'i +1,4,16
CCPx | ccPrxH | cCPRxL |
Al
H | e
BRI Gai
| TMRIH | TMRIL |
CCPxCON<3:0>
RYIh (Fose)

11.3.2  TIMER1 filik ¢

Timer1 A UE AT 1E i I 2 = ak (R D T H He =X CCP

BT geAl A S ThRE . b T e il N ikt Ar
Pt .

11.3.3 w#ﬂ!ﬂt:ﬁ

MR A SRR, ATRE S AR R A A T ﬂiF'

MNiZRFE PIEX jﬁga'-l—'FI’J CCPXIE H Il R VFALiE 2L
TG = A R R T Tﬂ‘%fﬁ%fﬁﬁét&ﬁﬂﬁ(lzz_)ztﬁm
% PIRx ZF {728 I WiAR £ 7. CCPXIF,

11.3.4 CCP T/} #iids

CCPxCON 77 17 i 1 (1] CCPxM<3:0> fi7fi7 € T 4 F i /)
WA B . R CH] CCP Ao ZR b Fe A I,
%4%237 OB HCR . SRR AT A AT T

I A o

MR T AL D48 21 55— Rl T A L AN 2
T T B iE %, (HATRES R P BT R G B

X AN S BER HAE, NAE OAR TR LG T I R
CCPxCON # 72t ZRMIZRI (LI 11-1)
Bl 11-1:  BESHR B L
BANKSEL CCP1CON ;Set Bank bits to point
;to CCP1CON
CLRF CCP1CON ;Turn CCP module off
MOVLW NEW CAPT PS;Load the W reg with
; the new prescaler
; move value and CCP ON
MOVWE CCP1CON ;Load CCP1CON with this

; value

DS41291D_CN % 126 T
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1.4 HEHER

ELLBAEI T, 16 fif CCPRx 2517 2 B AW 5 — %)
TMR1 A7 2 HMEAT LR . 4P E TR, CCPx Rk
wEES HPLLLR JURM L :

o« CCPx [1J%i tH i - 54

« CCPx it miaF

+ CCPx #fi i i ~F

o PEARFR AR AE S

o PEEBAE T

2 I E/EE Pt T- CCPx1CON 2547 % H CCPxM<3:0>
P I R 1E

BT S e A s & 7 A v T

B TAEHE A

CCPxCON<3:0>
Bk

& 11-2:

H CCPxIF Hi bz s o5 1

(PIRX)
\/
4

NI

[5)
(%2
|
RS
W

RIS
v A Re ‘
FER AR AR
RER AR AT R
o ff TMR1H I TMR1L % 17 8535 %

o AL PIRT ZFA7 21 TMR1IF FRENE 1.
« i GO/DONE f#& 1 i ADC ¥4,

11.4.1 CCP 5| E
FH b 6 AN 1 TRIS {73 k¥ CCPx 51 ke
B .

% CCP1CON %57 ##£#4 CCPx Huikch
HEBAE 28 5 ) BRI ISP o AR R

7

H /O B Blifr s -

11.4.2  TIMER1 fsUiE$t

TEHBRE R, Timer! AU AT7E & I 28458 i [ 45 1
Bt APPSR, ATRETCIE AT b
1.

11.43 AP
ECT R S S SO 7 G S S - W i

(CCPxM<3:0>=1010), CCPx BLALHEH] CCPx
51 (. CCP1CON Zf78%) »

1.44  FekRSOHRAE

MIEFE T KR Rk 450 (CCPxM<3:0>=1011)
i, CCPx #Huk s il N k.

o A7 Timer1

o WRAfHET ADC ¥ 53 ADC #i#t

TEZMAT, CCPx MBI M CCPx 5]l (I CCPx-
CON Z7E8%) o

% TMR1H/TMR1L %47 #8% 1 CCPRxH/CCPRxL %
2R 0 VG AL I CCP 2 37 B M= AR R ik 11 i R o
TMRIH/TMRAL A7 2806 R4 G AT HF) Timer1 4 H)
A LT AR AL, Mififl CCPRxH/CCPRXL %747
2N SERs LS T Timert 1 16 47 n] 2w A B 25 77 4%

¥ 1: KR ECCPHEHR IR Rl RS T AAE
PIR1 % 725 (I TMRXIF H Wi bR i 7 1
2: 7E7EAERRRR S AR il R AR T L RS B
Timer1 & 47 I £l w2 [8] 222 CCPRxH
F1 CCPRXL 25 A7 7 X8 11 A 25 ] 35 R VT E 4%
1, Wi BEAE A7 K A

© 2007 Microchip Technology Inc.
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1.5 PWM =X

PWM X 7E CCPx 51 Bl L A= ik 58 M5 5 -
TES MR o TR

« PR2

« T2CON

« CCPRxL

« CCPxCON

LEBKSE ] (PWMD B3 F, CCP Bitnl ¢t CCPx 4l
M4 A A 10 £ PWM {55 . T CCPx
BB 3 SRR S, R BRI TRIS 7
A Betfifis CCPx o] 1 Hi SR 5h 2% .

L F %5

H: iH% CCPxCON % {74 #5785F CCPx Xf
CCPx 5 AL o

K 11-3 251 T PWM EAEIfRiFLHER .

11-4 45T PWM {5 5 1B TG o

W TR E CCP AL LLHEST PWM $R1EHIVELN 0 B8,
WS E 1577 “HE PWM#EHE,

Bl 11-3:  fE4LiK PWM AERE
s b 2 {7 CCPxCON<5:4>
A
’ CCPRXL | ‘
‘ CCPRXH® () | ‘
{; CCPx
| e 2 R a
{}
‘ TMR2 |(1) ‘ s
TRIS
[BeEn
W% Timer2,
4p Bl CCPx 511
PR2 I HL P R BAE 2 Lo

8 A E M 4% TMR2 FAFas I 5 — 4> 2 S A
ARG (Fosc) BT Aiek it 2 frAH 4
A7 10 AR EE.

2:  7E PWM R, CCPRxH K R ik rds.

PWM firthi (I 11-4) W5 NS 9D B
i DR HLSP RN ) Gl R .

K 11-4: CCP PWM %y
- A3 !
) .

L Mkl i '
[ ~<—TMR2 = PR2

+—TMR2 = CCPRxL:CCPXCON<5:4>

<—TMR2 =0

DS41291D_CN % 128 T
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11.5.1 PWM J& 1]

PWM fEiEISE Timer2 [ PR2 2 fras kI8 E 1.
Al DU A 11-1 115 PWM JE 8-

AR 111: PWM &

PiMEGH = [(PR2)+ 1]e4eT0SCe
(THRZ T3 71 Hii )

% TMR2 %51 PR2 i, 78 F— AN )8 &k
LR 3 AN
« TMR2 #iis %
o CCPx 5l E 1 (FIAMER: W PWM &%
tt = 0%, CCPx 5IMEABE 1)
o PWM 73 M CCPRXL #4547 %] CCPRxH

E: FERE PWM RIS A ] Timer2 J& 73 45 LE

(WFET7AF “Timer2 [ TAERH”) .

11.5.2 PWM 75 L

ALE R — AN 10 fLH 5 A LR 24728k 16 2 PWM
2 t: CCPRxL # {7 #3 Ml CCPXCON %2 17#% 1Y
DCxB<1:0> fii. CCPRxL #4755tk 8 A, 1
CCPXCON % {745t DCxB<1:0> {i{#47 2 LG 2
f7 o T LAFEATAAT IS 5 N CCPRXL #I CCPXCON Ziff
2511 DCxB<1:0> i, HH % PR2 Al TMR2 ' f{i VLA
R AAEE D W, S HEA #8147 3 CCPRxH
o 7 PWM R F, CCPRxH & i fias.

A3 11-2 HF R PWM R ) 96 1%
AL 1-3 T PWM 2L

A 11-2: Jik v 98 P8
Bt/ = (CCPRxL:CCPxCON<5:4>) o
Tosc e (TUR2THHHifH)
A 11-3: &
sy — (CCPRYL:CCPYCON<5:4>)

4(PR2 + 1)

CCPRxH 234723 F1—> 2 7 i 37 22 F o PWM
S O ph . X b G A L, W]
PLBE S AE PWM R R v = A B .

8 P48 TMR2 ZF A7 as {H S — A 2 M NS R FL I
g (Fosc) mRTRMMAsH) 2 fiMldssr, 74 10 fiie
. 2 Timer2 Fi43 45kl A 1:1 I R G4

2410 f7 I35 CCPRXH i1 2 7 847 2% A 454 [ VT D
I, CCPx 5lH#iEE (WK 11-3) .

© 2007 Microchip Technology Inc.
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1153  PWM /3% AR 11-4: PWM 435
PR PR e RN I 2 tes, filtn, 10 Ao
RHreE 1024 AN EE A, T8 i HERR A e — logl4(PR2+ D] p
256 MR A 2 b . log(2)
2 PR2 2 255 IF, PWM K K4 #5% 4 10 fi7. 4o
NI 11-4 B, iR IE PR2 V(728 AH B e 5. N
a7 PR Ve WORBKeRSEREA TR, 85K PWM 3]
PR R AR
* 11-3: PWM S 1 0# %~ (Fosc =20 MHz)
PWM #iZ% 1.22 kHz 4.88 kHz 19.53 kHz 78.12 kHz 156.3 kHz | 208.3 kHz
SEIN ST PUE (1. 4 850 16) 16 4 1 1 1 1
PR2 1 OxFF OxFF OxFF Ox3F Ox1F 0x17
TR () 10 10 10 8 7 6.6
* 11-4: PWM SiZ 143 ¥ % 7~ 5] (Fosc = 8 MHz)
PWM #iZE 1.22 kHz 4.90 kHz 19.61 kHz 76.92 kHz | 153.85 kHz | 200.0 kHz
SEI A FUME (1. 4 50 16) 16 4 1 1 1 1
PR2 & 0x65 0x65 0x65 0x19 0x0C 0x09
R PEE (B 8 8 8 6 5 5
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11.5.4 IRERAER T B #4%

ERIRFEZCT, TMR2 Z 77 81 AN 23 48 1 H AR IR
SRR, W CCPx B, K ka5 i%
HrHEAAS Y g e i sy, TMR2 MR ZE PR
kel TAE.

11.5.5 RGBT I A

PWM 4% 2 th R GEIN B 7 A . RGN piiig e
A AT A S 2 A PWMBIR AR A4k . T2 1PEAE .,
WS I 4.0 FF “RHHEL CGEFHRE T R IR
%%) ”» .

1156  HEAH5Em

AT Ao 5207 A2 DT AT S 1 588 e DA i A, il CCP
REE SIS E VAN

157  #&HE PWM #4E
1% CCP Bl E N PWM ARk IN RZ AT AR
IR
1. HERDKANE TRIS A2E 1, 22F PWM 31
(CCPx) Wit 3R zhas, 182 AN,
2. JHid3E PR2 A ran ik & PWM JEIH,
3.l IE M {2 CCPXCON % A7 %4 it & CCP
HLLL PWM 52
4. JERHEE CCPRXL 474723 Al CCPXCON 77 4743
] DCxB<1:0> {7 ik & PWM a5t
5. MEIFES) Timer2:
o WEE PIR1 A8 1 TMR2IF H Wids 47
o JEiT%E% T2CON 77178511 T2CKPS {7k %
H Timer2 4Lt .
o JHid¥ T2CON ZF /7351t TMR20ON {1
SKAfifiE Timer2.
6. {EWI PWM AMIFUGE, 1 PWM Hit:
o Z54% Timer2 i H! (PIR1 %7288 1 TMR2IF
R 1)
o AN TRIS ALiE2E, fifiGE CCPx 51 Ml
HOKEh 2% o
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11.6 PWM (¥5EEEiR)

R PWM RSt AErE IR 2 4 AN RIEN S L 24
K 10 01 PWM 5 5. B2 LIT 4 7 PWM
B RS A — K

.

o LR

PWM it 5 110 SIHEH, JF88kA P1A. P1B. P1C
1 P1D. PWM 5] A8 P A2 o] e R, ad Xt
CCP1CON 2342251 f#) CCPAM o 4T3 2 % B ek £
Wtk

£ 11-5 45 T ARG ERE PWM ARG 5 | I &

& 11-5 45t T Hamm7 PWM RSBk (1) 7 AL HE [ 7461

o WFETHY, IE AR VE: R BE G AE B — URAE REPWMIN 77 24 R 52 3 )
o MFHTH, RIS I, ECCP AHUK ZEA5HT 1) PWM JE #7F
4 - o o
TR PWM Bist, 40404 CCP1CON % 47 JfE AT PWM (5
2R PAM A7 EAT3E %
VE: A B om R4/ LE B /PWM AR ER (CCP1)
A n] A B em A PWM R,
Bl 11-5: 3387 PWM HEE K R ALAE B =51
e — ﬁ95“9> P1M<1:0> {2 ifCP1M<3zo>
‘ CCPR1L ‘
CCP1/P1A CCP1/P1A
TRISNn
‘ CCPR1H (M) ‘
P1B j %—@ P1B
»4% | At TRISNn
‘ e | R Q bl
T PIC P1C
‘ TMR2 ‘(1) ‘ s TRISN
i % Timer2,
4N T P 51 7< TRISn
Stz
P e 8 TMR2 HAE MM 2 B0 18 A Q ISl B G 2 RrAHES A RI 10 o 3t
B 1 DK PWM & 4 ECE TRIS & A7 8% 10 1E
2: ¥ CCPxCON 27172875 ZK i 35 ECCP B PWM iy i 5 | A AL
3: AT AR PWM #5048 15 | BIAR AT A E HAh 5 | IITh g o
# 11-5: ZF PWM H5a8 K 5 | IS B 7~ B
ECCP #zt P1M<1:0> CCP1/P1A P1B P1C P1D
A 00 M H#M FE M
i 10 H B o o
M, 1E Rl 01 H H H H
LM, R 11 H H H H

H e KRR AT AR A R A
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A 11-6: M PWM iSRRG (BHREFESRE)

P1M<1:0> =e
00 CRfgD P1A il
P1A il
10 S P1B i
P1A 754
(A, D P1B L&k

01
P1C T3k
P1D ¥
P1A T3k
g G RED P1B il
P1C #4%
P1D %

« JH3l =4 *Tosc * (PR2 + 1) * (TMR2 i/ #ifH )
« Jikh9ESE = Tosc * (CCPR1L<7:0>:CCP1CON<5:4>) * (TMR2 T4 4t )

« JEWF =4 * Tosc * (PWM1CON<6:0>)

o T PR2+1
! A . :
| g ——————

_ i I
i (1) gz () A
e bt I

E - L
] :
1 :

b 1:  {fi/fl PWM1CON 27 /7 3 fEsb IR ZENY (45 11.6.6 17 “TIMAEFX IERAER” ) .
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B 11-7:  HEIRA PWM Sl XA RG] RSP ARCRES)

P1M<1:0> i
00 CHtgriD P1A I
P1A 4

10 CRHD P1B il
P1A %%

(2, IERD P1B &3

01
P1C Tk
P1D il
P1A T
L BN R PIBIEH
P1C 1%k
P1D T4

« B = 4* Tosc * (PR2 + 1) * (TMR2 T4t )

Jikh . PR2.+1
B i !
: S _—
| .
gy () s () :
I T

« Bkph9fE = Tosc * (CCPR1L<7:0>:CCP1CON<5:4>) * (TMR2 Fi4 it )

« LI = 4 * Tosc * (PWM1CON<6:0>)

e 1:  {fi/f] PWM1CON ZFAEasSifEsEX EN (55 11.6.6 ¥ “WRmMEFX ERAER”) .
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11.6.1 A 2 Hi T P1A H1 P1B fith by s D Bl B s S, 200

PEPARHIIEEA T, A3 BT a bk I TRISC il PAA F1 P1B RCE SRl
. PWM fiiihi {5 575 CCPx/P1A 51 i, i

¥MK PWM 45 575 P1B B Bl (LK 11-9) . Kl 11-8: 2 PWM %l 7=
W 11-9 s, BERER AT TR 0R R, slsse (g 2 Fi) P
A PWM {55 5K ] 4 AL X0 A BT AR ;
FER IR T, TSR MO TER AER FH el 17 45 P ae— :
WY A% P A O . PWMACON 25 £ 3% o PIAY | Loy [
PDC<6:0> {3111 3K 1 4 H 080 4 R 0 9 4 ! Ll o |
FOMIEC. WA T A, AR P 0 R ! @i |
H A, A7 CTER BRI 2 A, i P1B@ = '
Z N5 11.6.6 1 “TI4FEFEX FERT R . ] L ]

o

|
(1)
td = ZEIX FEY

w1 B, TMR2 ZAEas i S PR2 A f7as IEATSE .
2: s S A R

K 11-9:  EHNARE

AT I T )
FET
I 55 1.
e L
FET =
Y 1.
o >———fg 4 =
S IR A o
V+
FET T FET
- o
B T
FET BT
K4
o>+ 1 g
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11.6.2 &t

BT, Bia 4 A5 A E L. 1110
g T AN IR

i 11-11 fior, ZEIERAECT, 51 CCP1/PAA #iUK
FRIABORE, S P1D R, g1 P1B A
P1C K 3 sh h HEROIRS .

il 11-1 fios, 8T, 5106 P1C #8Rs) A 1La
BORZS, 51 P1B MRS, s P1A R P1D #
PRUR BN R AR A

B 11-10: £H N ARG

P1A. P1B. P1C il P1D % th S D ¥ 8ifr sy = H .
WITEZ TRISC £ P1A. P1B. P1C 1 P1D i & A
.

V+
FET QA ' QC  FET
UimIES IR %
™S |l Yyl d
P1A L~ ja <
P1B B
FET FET
IRZ) % p IRB) 2%
™S | Y
L~ hs H——
PIC o5 b
V2
P1D S
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A 11-11: 25 PWM #iongl

E B
' JE1 3]

P1A®@

P18

P1c®@

pp@ | . ! '

R

JA3

P1A®@

piB® ]

p1c®

P1D@

(1)

w1 S, TMR2 FF 7783 PR2 2547 s (AT 5«
2: PronimthE S A m ARk,
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11.6.2.1 AR I ) B

A AR R, CCP1CON 2478 1) PAMA {4
FH P ez bl 7 g b eIl 1E RS2 S 1) o 24 T [ B
SO AR, B AE T — S PWM B SR B
77 1A o

W FE AR 0 CCP1CON 2747 28 (19 PAMA 473K 2
AT . AE2ET PWM RIERAT, LU0k A
[a]h 4 4> Timer2 J& 1.

o PiIEE (P1B A1 P1D) #E THILEMRS.

o MFERARHIEE (P1A 1 P1C) B33 LUAH
S T 3R SN 5

o BN —ANAMRITGERE PWM .
HIRAZTF A NTES LK 11-12.

e A AR AMT T E X I . 8%, mTE

AT AT B A) AR i — AN b, BT DU TG BB X SR . 4R

M, M E BT EIEIX GER;, B, PR S

8 S ST B PR O«

1. HHESH S SIS T 100% i, PWM
T R R A AR

2. HYEFFR CRUFG ARG A RIS R 1O
(8] K e

K 11-13 sl 5 48 e 100% i, PWM J7 [ AIE

) 5 A I T o . ZERTAD t1 1, B P1A R P1D

ANTERL, i P1C A W E % EoRplth, mF

PEE 45 F SR Ist T) EE S I R) e, L3 PRLAL R A 7 IS )

B “t” A& QC A QD (WK 11-10) . o

B PWM Jr M MO I, HEIEES QA fil QB

B I RIS

WR T EAE & UL R PWM 5T, W ER

FEL AL A I ol ) B B R R R

1. AEESOT T PWM I/ PWM ()
ol

2. AT FF O RE ) S g R Ll S 0 5 T R )
FFRIK B35 o

N] BEEATAE R L I8 I HoAt 7 %

A 11-12: PWM J7 [ E SR 5
- - JEH M > Al —

PAA GEHUFHRD |

P1B (EHi P

, «—DC—»
PAC Rt A0 | K
o ! o @
PID (PR — [ - =
-
it 615
o A: AlE PWM IR AT AT S CCP1CON % 4785 i1 Jr L i PAMA .

2: LT R,

P1A I P1C LRI S7E 21T PWM FIISTR 2 BTt AT D). 76 eI I P1B A1 P1D {5
TR EBIN TR Dy 4 A Timer2 T4 1]
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A 11-13:

BT 100% 52 i PWM E S0 17 R B

¥

P I ELE L

1= 17) JE) 34

t1 S 16 A 39

A

A
\j

P1A

P1B

| < PW

P1C .

P1ID | PW

HMEITR C

~— TON

— '

'<¢—— TOFF

AMEFFR D

E,i—i< T = ToFF — TON

1: FoRHIBTE S8 s a3,
2: TON &Y T QC K HLBKE 2% i) Sl i 1+
3: ToFF ZHEFFK QD KHIKF) 2% IS i
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11.6.3 JA Bl B I
A8 AT PWM BRI, R R IR 625 22 PWM
A1 SR ) B8 B 7 e vy S 1 R A1 52

e B R AU AL RN, BT 1O 51 #R AL
TR A AN SRR R 0 SRS L R T G TT A
REFAERIRIRZS, BRI A HLATE 2 1015
5 RIS 11O SR, BEEE PWM it
iles

CCP1CON %4221 (f) CCPAM<1:0> {7 Ao 1 /7 Ky 5%
PWM #iH 81 (P1A/P1C 1 P1B/P1D) £ PWM #y
WS 5 2 m HLT o R8I HL T /. 6 Z7E i R
PWM 5| Jifc i B sh 8 2 ATk PWM it AR 1
FBUNZAEERE PWM 5| 14 HH 3K 5h 2% i 58 SSop 1 e
B, NI A A2 4R B Ha i

MWL PWM BB, P1A. P1B. P1C 1 P1D ()%
HABA S AT REAL TR IEA RS . AHREISIREY PWM A5
KW EEHERE PWM 5B B sh 855 nl s R B
HL . AZISE S ECCP R RE Jy IE A4 AL, JF
BB —A 528 PWM JEIHE, A feflite PWM
SR RN % . 25 2 A PWM EBIITLE, fr i
PIR1 %18t i) TMR2IF A8 1, BIE&E T 5%
() PWM JH 1.
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11.6.4  BE9RA PWM H 35 i X
PWMBE 2 A Zh e shfie, Z%IhRE S e AR < di
KAEREEE PWM fit . B shoebizll PWM i 5|
JAE T H e SCIRAS « ZAR U T8 1 PWM AR R
1 ] ECCPAS % 17- 28] ECCPAS<2:0> {7 i % H 5h 5% bt
Po WHLUR 4= 4E B s Fiit:

o INT 524 o

- LbiHs C1

o LAy C2

o 7£[E 1F ¥ ECCPASE {7 1

TS 11-3:

ECCPAS 2117289 (f) ECCPASE ( [zl Fifbka)
FEARRFWOIRA . W% 0, W) PWM 5] JHIE R T
. WERAZAh 1, W PWM it 4b T35 Wk 7
RAEKW AT, K R A DR NS

ECCPASE fi7#% & 1. ECCPASE #5455 1, T.3%% [
fREZREEAZIERE (W 11.6.5 T “BFHEBE
J—:t» ) .

{ERER) PWM 50K 4 70 T ek & . PWM %
543 B [P1A/PAC) #1 [P1B/P1D] #4H.. ti ECCPAS
FFAE B PSSAC Fi1 PSSBD £ e 52 5567 5 | IR
BTG EETE T UL R =R S

o OREh NP 1

o BREh NP 0

o =& (FHEA

ECCPAS: 3 RAIHHIE / LB IPWM A 3l Wi il &5 7785

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

ECCPASE | ECCPAS2 | ECCPAS1 | ECCPASO | PSSAC1 | PSSACO | PSSBD1 | PSSBDO

bit 7

bit 0

2iba
R = AliAfL W = TG
-n = AN R 1=%#1

U= RSB, B4 0
0=

HE x = AR50

bit 7 ECCPASE: ECCP H#<lr sk 0r

1= RAT KWt ECCP firthAab TGk

0 = ECCP #ith b T LABIRZS

bit 6-4 ECCPAS<2:0>: ECCP H 3 KWk Ar

000 = 2511 F sh K

001 = Ebiias C1 ik isAe

010 = Hifeae c2 fthieas ()

011 = tb#&i#s C1 0k C2 2 — R AN AL
100 = INT 5 L/ ViL

101 = INT 5] L5 ViL B8R EL 88 C1 Bieds
110 = INT 5 _E/ ViL Bk L4 2s C2 A

111 = INT SRR VIL 83t s C1 sty C2 2 — Rk

bit 3-2 PSSACn: 5|l P1A Fil P1C SRS HIA

00 = %5/ P1A F1 P1C B34 0
01 =35I P1A F1 P1C BK5h 0 1
1x = 5| PAA F1 P1C kb T =2

bit 1-0 PSSBDn: 5 P1B 1 P1D < Wi A&45Hi47

00 = %5/ P1B 1 P1D ZKz5h4 0
01 = %5/ P1B 1 P1D BKz5h 0 1
1x = 5|} P1B f1 P1D At F =%

¥ 1. WERERE C2SYNC, KWr<sik Timer1 I,
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1 B R E T P A R R T
M. S B A7AE, EBhoeliat
BAREE
2: M A{EFE A B R W &R, R IEE A
ECCPASE f{i7..

3: HIHER T AR AR T PWM
GEL M EEE RS D, PWM E 58545
ZNTF—A PWM JEHTF RIS A

B’ 11-14: HHEE4HEEK PWM G3)%K (PRSEN =0)

- PWM J& 11 >
FUFELE |
ECCPASE fii | I
PWM idy ! ]

ii

T i R % T

ECCPASE
PWM J& 1 -4 RAESWTAE T S e PWM
W
11.6.5 EEENEE 55y
LU SRR PWM FCE  — ELE R H 8B & Ft B
FEH PWM 55, Bl PWMICON 271748 F
PRSEN {7 1 flifit Hsh &) .
I T A E s i = S S S S TR S e S
ECCPASE filtBRirE 1. 435k B3hoc &4,
Bl iifE ¥ ECCPASE fiiis %, I HUB ik 5 % i
1,
B 11-15:. ffeEAZIES K PWM B3)<H (PRSEN=1)
- PWM 1] >
AL , :
ECCPASE fi ! | .
PWM &%) L ’_| ]
T e e —ad T
RS E T PWM
PWM JE #1144 WA
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11.6.6 A FEAEDIER R B 11-16:  4F PWM Hith 76l
FEEAR R I T, B B PWM A 8 T A (¥ R s Ja JA

TFoR, RUTHPETT R H AT I e F 2 2 (). i o i |
S E 7 LT XA F T BTSRRI I (- AMT R !
IF T3 ARED . A TIFRATRES AL BURTE I A P1A®@ | ' '
WHBAE THTITPIRES, HE NI RER RN 1k, fEIX 1Lt P |
IR IR A, AR A /o) vl R A . Wl |
HRBETTR, M- SECE L R . O TSR AETT P1B@ = - |
SIS AR (R E B R, — R IRATIT T L M
HoP i — AN BRI DL RV o — AN P sE 4 2k Al () : 1) (1)
FEAFHA BT s T30 20 R O SE DX IR 7 H A gt 4 ' '

T PR IOT OG0 AZAEINAEAE 5 AR ReIR S 2 td = JEDCAE IS

A RCRE AT K 22 ILP 11-6. 41X PWM1CON #f

fEs (A7 114 [0 7 £ LS FHLEE 4 FE 00y 2 E A S, TMR2 SpFH0f S PR2 A A ak (AT
BEEFEN (Tey 54 Tosc) . 2: S O T

B 1117 EHN AR

\V+
FRAEEAT B (RO T
FET
||— —
P1A > ﬁ} =V
B
FET
. A4
P18 —] > It} -V
v
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AR 11-4: PWM1CON: #3275 PWM #:1 55 17-8%
R/W-0 R/W-0 R/W-0 R/W-0 R/IW-0 R/IW-0 R/W-0 R/W-0
PRSEN | PDCc6 | PDC5 | Pbc4a | PDC3 | PDC2 PDC1 PDCO
bit 7 bit 0
BliE:
R = W4 W = H[ 547 U= RSEHUAE, 30 0
-n = EHEAINIE 1="%#1 0=#% x = KAl
bit 7 PRSEN: PWM i/ fif fiEf
1= [ABhKWI, — HOCWi S 4ii bR, ECCPASE Rl rfl AshiE%; PWM H3)E
0 = FAZNRMII, W A% ECCPASE {7 LA H it PWM
bit 6-0 PDC<6:0>: PWM S i1 4ifr

PDCn = PWM {55 5 ¥4 3 A 8 TV R RISERRIN ) 2 72, LA Foscl4(4 * Tosc) Ji 14 Hckern
e AR O B EGE £ LP XT 8 HS HRg Bl A AU RS s iz i 2670 0.
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11.6.7  Hkoh 4 At

LERER AN, ks ) VAT AT PWM 51T H b
WHRIES . kah, [F—A PWM {55t ][5 i A2 A
51 BRI o

—HIER T R (CCPICON  FirasH
CCP1M<3:2>=11 H P1M<1:0>=00), wJiit7EH
JE AR E PSTRCON 217N ) STR<D:A>
B A PWM A5 1A 24, 3884 Nith5]
JHE ik 11-5 .

AR TRIS £ 2585 % & ohFr . (o) LA
{ERES | B H Bk sh 3%, A E PWM {5 5 M
5| BT

2 PWM #8420, CCP1CON #4781
CCP1M<1:0> {7 3£ F¢ P1<D:A> 5 i) PWM % 4l Pk

W 11.6.4 5 WA PWM B31EBER” ik,
PWM A3 ERIE H T PWM B8, A3)¢

-

e A L i S LA g PWM it (15 AT

#1788 11-5: PSTRCON: Jikfrift a5 % 77 3 (1)
U-0 U-0 U-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-1
— | — | — | sTRSYNC | sTRD STRC STRB STRA
bit 7 bit 0
Bl
R = A W = 547 U = R, 324 0
-n = BRI BIE 1="H1 0=ii% x = KA1

bit 7-5
bit 4

bit 3

bit 2

bit 1

bit 0

o

RSB HH 0

STRSYNC: i [FI5AT

1 =76 F—A PWM JEI % A 4 Hh o 1/ 5 0

0 = 7EFRA A RIS FFUh Ab & A i HH 450 A T

STRD: % {ffEf. D

1 =P1D 51t PWM {55, i CCPxM<1:0> $5 I %s4 H itk vk
0 = P1D 514k 7 1 4y o 1 5 | 1

STRC: #[nflifgfr C

1 =P1C 51 H PWM {55, 1 CCPxM<1:0> 51 % i ik bt
0 = P1C 51 or e by o 11 5 |

STRB: ¥ [n{fifEf B

1 =P1B 5% PWM {55, 1 CCPxM<1:0> 2 ihil 2k th ik 1
0 = P1B 5| o3 e by o 115 | J

STRA: % ffigEAr A

1 =P1A 5% PWM {55, H CCPxM<1:0> #2584 i dl ik
0 = P1A 51 3 Bic Ay i 5 1A

1: HA7TE CCP1CON % {785/f) CCP1M<3:2> =11 H P1M<1:0> =00 I}, PWM %% a5 47 H.
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B 11-18: WL ERERER

STRA

LTI

i 11 4 H0m

[N

STRB

cepimo )] -

Ui 1 4040

STRC

cepimt 1)) -

i 1 4040

STRD

CCP1MO D—J\

i 11 B3

1

0

¥ 1: 3 CCP1CON #Hfr#) P1IM<1:0>=00 H
CCP1M<3:2> = 11 I, i i 401 s i

2: A PWM firth 2k 08—~ STRx {7 1.

TRIS

TRIS

TRIS

TRIS

P1A 511

P1B 51

P1C 51

P1D 514
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11.6.7.1 ][R]0 K 11-19 F1/& 11-20 351 7 PWM # [ 7E AN [5]) STRSYNC

- .
PSTRCON %747 4% 1 [ STRSYNC {37 i il /- 452 4k 7 fi BETHMFHE.
KA AR PR ERE . 24 STRSYNC 7 0 i, ¥

FHESSEEN PSTRCON 2758184 4 jT &

Ao EHEE R, P1<D:A>5| ] G4 H A 52 32 1 PWM

Wlt. 2 BT 5 S B E 1 E PWM {5 546

I, ZERERAE

2 STRSYNC 74 1 W, SEBRIE M Bk K A4 T —

A PWM FIIT G . B R, #iJf / 9% PWM

By B AR L R S PWM IR E .

B 11-19: RAFERLERITKIRFAFHRE] (STRSYNC =0)

~  PWM A ——

o | L L] L] L

STRn | |

P1<D:A> TEEC S \ / A S 1
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* 11-6: 5. WM TIMER1 KXW HER

. . . . . . . . PORAIBOR | FrA HAthE AL

2R Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 Bt f01 o o

CCP1CON P1M1 P1MO DC1B1 DC1BO | cCP1M3 | cCP1M2 | CCPiM1 | CCPIMO | 0000 0000 | 0000 0000
CCP2CON = = DC2B1 DC2B0 | CCP2M3 | CCP2M2 | CCP2M1 | CCP2MO | --00 0000 | --00 0000
CCPR1L AL/ LA IPWM 54748 1 RS (LSB) XXX XXXX XXXK XKXX
CCPR1H AL/ LbA IPWM /788 1 T (MSB) XXX XXXX XXXKX XKXX
CCPR2L AL 1 b IPWM 54788 2 IIKZ17 (LSB) XXX XXXX XXXK XKXX
CCPR2H AL / LA IPWM Z54728% 2 Ifm1T (MSB) XXX XXXX XXXK XKXX
CM2CON1 | MC10UT | MC20UT | C1RSEL | C2RSEL — — T1GSS | C2SYNC | 0000 --10 | 0000 --10
INTCON GIE PEIE TOIE INTE RBIE TOIF INTF RBIF 0000 000x | 0000 000x
PIE1 = ADIE RCIE TXIE SSPIE CCP1IE | TMR2IE | TMR1IE | -000 0000 | -000 0000
PIE2 OSFIE C2IE ClIE EEIE BCLIE | ULPWUIE — CCP2IE | 0000 00-0 | 0000 00-0
PIR1 = ADIF RCIF TXIF SSPIF CCP1IF | TMR2IF | TMR1IF | -000 0000 | -000 0000
PIR2 OSFIF C2IF C1IF EEIF BCLIF | ULPWUIF — CCP2IF | 0000 00-0 | 0000 00-0
T1CON T1GINV | TMR1GE | T1CKPS1 | TICKPSO | TIOSCEN | TISYNC | TMR1CS | TMR1ON | 0000 0000 | 0000 0000
TMR1L 16 2. TMR1 F A7 2K F 0 AR FE A7 (7 2 XXX XXXX XXXKX XKXX
TMR1H 16 2. TMR1 51785 i F T AR FE A A7 2 XXXX XXXX XXXK XKXX
TRISC TRISC7 | TRISC6 | TRISC5 | TRISC4 | TRISC3 | TRISC2 | TRISC1 | TRISCO | 1111 1111 | 1111 1111
B - = KRSEIHITT QN 0, u= AT, x= K. HMLBIREAEHRRT.
x* 11-7: 5 PWM 1 TIMER2 #H</) & 755

. . . . . . . . PORAFIBOR| g HAE

B4 Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 i o1 it yes

CCP1CON P1M1 P1MO DC1B1 DC1B0 | CCP1M3 | CCP1M2 | CCP1M1 | CCP1MO | 0000 0000 | 0000 0000
CCP2CON = = DC2B1 DC2B0 | CCP2M3 | CCP2M2 | CCP2M1 | CCP2MO | --00 0000 | --00 0000
ECCPAS | ECCPASE | ECCPAS2 | ECCPAS1 | ECCPASO | PSSAC1 | PSSACO | PSSBD1 | PSSBDO | 0000 0000 | 0000 0000
INTCON GIE PEIE TOIE INTE RBIE TOIF INTF RBIF 0000 000x | 0000 000x
PR2 Timer2 J& %5 17 4% 1111 1111 | 1111 1111
PSTRCON = = = STRSYNC | STRD STRC STRB STRA | ---0 0001 | ---0 0001
PWM1CON | PRSEN PDC6 PDC5 PDC4 PDC3 PDC2 PDC1 PDCO | 0000 0000 | 0000 0000
T2CON = TOUTPS3 | TOUTPS2 | TOUTPS1 | TOUTPSO | TMR2ON | T2CKPS1 | T2CKPSO | -000 0000 | -000 0000
TMR2 Timer2 BEHL 2 7 25% 0000 0000 | 0000 0000
TRISB TRISB7 | TRISB6 | TRISB5 | TRISB4 | TRISB3 | TRISB2 | TRISB1 TRISBO | 1111 1111 | 1111 1111
TRISC TRISC7 | TRISC6 | TRISC5 | TRISC4 | TRISC3 | TRISC2 | TRISC1 | TRISCO | 1111 1111 | 1111 1111
TRISD TRISD7 | TRISD6 | TRISD5 | TRISD4 | TRISD3 | TRISD2 | TRISD1 | TRISDO | 1111 1111 | 1111 1111
B - = RSEUHEITT GEN 0, u= A%, x= K. PMW EIEAMHBIRIG,
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12.0 MEAEAR | BPWE R
(EUSART)

e AVE A FE | PRk A (EUSART) ARELZE—A
HAT 11O BEANE . ARG BT 5 SR A
AT T8 R 16 B N BB H R AT SR AL B B 0 T T I B R 2R
W BT T2 . EUSART 0 nf BRA ER AT
W50 (Serial Communications Interface, SCI) ,
B AR E N RS CRT 2o fIAN AL TRAF 1)
XN TP RS Wl LA E A EES AD 5t D/A 225
HL . HR4T EEPROM Z5Ah Bl At 8 - LI A5 ) 2 X0
TR RS 520505 HUEE A LA A5 R

EUSART b &40 N 2 fig:

o AW T SEE R IEREML

o WFEFFHNG 2%

o P A

o ARKE KGN 8 1 Ek 9 1
o O PR R L hEAS

o BT ONZE R H B A

o PRI T TS A

o PXUT AL B fpiat

o EXUT AL MBI R

RIS B, B B RD S B A MR I B 5 . o [APREECT, AT YRR I R .
EUSART Bl sEalan = B nsh g, Ml sl sk
HIEM %% (Local Interconnect Network, LIN) @£k %
5 1 FEAT I 4% -
o Bl e A W FIA T
o BRICE) [R) 5 A e g
o A3 rARR AT K%
Kl 12-1 FIE 12-2 4517 EUSART it R 23 HE K .
Bl 12-1: EUSART REIEE
h TXIE
o
‘ TXREG %4752 }—>| TXIF
8
""""""" {""‘""Lég“. _ TX/CK 31
o o o ‘ 0 }——(I bl)gﬁl]g%ﬁl }——‘ %
o _REBpAAER TSR !
——————————————————————————— SPEN

OB ARESS

| BRG16

: “ (s | x4 | x16

Z SYNC [1x|o0]o0
:‘ SPBRGH| SPBRG ‘ BRGH |x 1]o] 0
X BRG16 | x ol1]o
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B 12-2: EUSART ZWIER

SPEN CREN | OERR ‘ RCIDL

RX/DT 31 ' MSb RSR 21758 LSb
\é‘f‘ ¥ i ! poe S| S !
g SN L e R I A IR R R PEa
R T fose 10 R
' BRG16
:?DT e | x4 | x16 |[x64
: SYNC |[1]|x|o|of 0 |
:‘SPBRGH| SPBRG ‘ BRGH |x[1]1|0] 0 ! FERR J RX9D| RCREG %174 JHFO
: BRG16 1lof1]o :
_______________________________________ 8
Kl 2
N W o

RCIF 4
ROE| -

EUSART #4523 S apfran il

o RIBIRSRFZEHIGT AR (TXSTA)

o BCIRAS AP HIE A4 (RCSTA)

o WHRERPET A4 (BAUDCTL)

UAER 12-1, AL 12-2 FIFAERS 12-3 20 e A4
TR
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121 EUSART 55

EUSART i FHAR¥EAIH 21 (non-return-to-zero,
NRZ) #%30 &L FBE R . 4 2 Rl ~F928 NRZ:
R 1 AR VoR #75R%E  (mark state) , FifREE
0 F¥E 7.1 VOL 25 kIR 7S (space state) « KH NRZ %=
VE SR LA RS OB AL, 6 S R AL I
o MASTERIL SR JFIR B A . NRZ &
R OFERR SIRE TN . FNRIER FR R — i
A7, JETERA 8 ANEk 9 M A — AN EE AL T
TFRIBHME AT AR B RAT B HOIRES, A5 1R A7 5
A TFRR TR . e AR R 8 . AN KI%
PRI TR Ay (B )Y A L% 8 47 /16 {754
FORA BT F I RGIRG 87 A AR PR R A
W5 WK 12-5 T e R e B sl

EUSART 2t K%M LSb. EUSART &% s il
RSB AETh g LA B AT, AH R A R (K B %
FOPE s o AR SRR A AR, (H ] DL R AE S B
(CEHBRIAT 5 9 MNEAT)

1211 EUSART b R A48

12-1 iz EUSART JIX 2R IOHER] . AL AR IR0
REHAT RIS 74 (TSR) , A fAas AN RE
BV . TSR TXREG KI%EZE 0 25 47 8% R ECH -

12.1.1.1 e IER

AR E W T =AML Re EUSART ki%gs, LUAH
T D HAE:

« TXEN=1

« SYNC=0

« SPEN=1

RV T4 Hofth EUSART #5474k T-HER VIR .

# TXSTA 742251 TXEN 7.8 1, 1fifit EUSART ki%
PRHLE . B TXSTA A7 231 SYNC A73% 2%, % EUSART
B & T 5 8k . % RCSTA 27 (£4s%) SPEN {7 & 1,

{8 EUSART J B3k TX/CK I/O 5] BHIEL & Ay ki i 5]
JH o G SR AME LR TXICK S, 25037 22 AH Y 1)
ANSEL f72% 1 ERHL 1/0 Zhfit.

¥ SPEN {7# 1 & Hak RX/DT 1/0 5
e B NS B, TERAH S TRIS A7H)
IR LA Kz EUSART B2 ffife 575 .
AJ DA Sl v 1 s RX/DT 5| s, H
HNTE AL FH 20 D B der B

2: L TXEN MRS E 1, TXIF Ak as b W

B 1.

w1

121.1.2 REHE

M TXREG FHAAMBAN—NFER, LUHshE%, X
RHE TR, WEW—ATFERH LTSN TSR H1E
11, TXREG " [EE & r B k%4 TSR 2947 0%. Wik
TSR P RAE AT BE o B — F14F, B R Bk
fE1E TXREG 1, HFIKIESERT— AW b7k k.
WRIG, Tl IE R se e R &l —A Tey, TXREG 4§
IR BRI B TSR, 43R N TXREG i %
TSR J&, SCEPFFUGEEHATRCAAAT « BB A R - A7 7 51 1)
121.1.3 R WmeE

HZAfRE EUSART K18 H TXREG %A f K165
¥, B PIR1 29172810 TXIF krEfr 8 1. #h)if
U, HE Y TSRALTALEE A5 TXREG T HEBN 245
RILRVF RN, TXIF A TERFRE. 5 TXREG
W, ASCENES TXIF #5&fi. TXIF ESIRA A 2
A ISR . 65 TXREG J5 37 B A1) TXIF 233 [A]
TR, TXIF e, REEMHAEE 1 805 %E,
AL L PIET 242580 TXIE WP W7 VA7 B 1 i TXIF
HiiT. SR, HEE TXREG A%, AVE TXIE SRVFA7)
REWATH 2% TXIF KRS E 1.
QSRR ROE S R R, SR R RS R R
A ¥ TXIE fiE 1. W KB W EE — N FER/REAN
TXREG J&, ¥ TXIE il i frig &,
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12114  TSRIRE

TXSTA FF47281 TRMT {3578 TSR # A7 85 R
TRMT £7 0 R, 24 TSR A7 N4, TRMT £
WE 1, MHEFHEM TXREG 5415 TSR ZA79%0,
TRMT #iEF . TRMT {7 REHEZIRE, HEITAAM
TSR #FfrasB N1k, AT PR 5% 4K,
BT LU P b B WAL KT 2 TSR AL HIRAS

7E: TSR FF A7 I AR B B M At
IR P AN RE BV A B
12115 Rk 9 i FFF

EUSART % #F 9 7 F /K i%. 24 TXSTA 1748 TX9
i 1 0, EUSART 8 AL LR/ 9 4.
TXSTA 7774511 TX9D £7 456 9 £7, Bpdpemagidifr . 24
K% 9 LB, MAER: 8 N IRAL S N TXREG 2
[, B TXOD Hifi. fEB N TXREG A /7#% )5 2> 3 J)
¥ 9 MEHRAAL iR TSR BAL A AERS .

i 2 A a8 N AT Al R RR 1 O 7 bk, 1S I
12127 F “HBER” A E M TE L

H/Gho

12116 WEBPKIE:
1. ¥tk SPBRGH Fil SPBRG I 25 7 7 LK

7.

BRGH 1 BRG16 {7, ISR BRI
#12.3 “EUSARTRZE K 4ES (BRG) 7).
K SYNC 173 %K SPEN A7 & 1 e
HH .

WRAEEE O f R %, K TXO B E 1. 24
AT B AT MBI I, RO A 1) 2 9 A
1, o 8 ANRAREEE A bk .

% TXEN FEhIATE 1, fRERE; XK S TXIF
HITRR SN E 1.

WURFLE W, % TXIE thir avEarE 1, i
INTCON 27 /723 f) GIE Fl PEIE {7 & 1 ¥ 7B
PR,

TrEFERIL O M AR, 5 9 M ZHEEA TX9D
HHRAL o

¥ 8 frHd e N TXREG 2 A 2 TTUA K 1% 504 .

B 12-3: FIPRE
5\ TXREG I (C
%2.1 ) )
BRG #iith ! (
gy — LT 1 S —
RC4/C20UT/TX/CK ' : '
G1) o L bito XK bitd ><js S bt 78
TXIF fir Do B !
Hﬁggff)i{;ll - <1TcY ((
Ty TR s |_| ) )
. .
AL e
HERARE)
((
) )
K 12-4: FAPRE (BEE)
H X TXREG r 1 ((
BRG 4l 7 -2 )
i) '
€D L I l 354 I | .
RC4/C20UT/TX/CK L '
B TONJE&E Tbito X bitd ><j S X bit7/8 / fzik-fir HCLA AT bit 0
TXIF fir 1Ty = - fe— T 1 | 2
ChgT & fr e L : ((
- = 1TcY ))
Rt Ll e g —
oy IR ALE AR R A
‘ ((
) )
& A R T RS R %
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# 121: 5RY RIEMKK e

. . . . . . . : POR #il BOR | fiF L h {1

LZFR Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 B Ry

BAUDCTL | ABDOVF | RCIDL — SCKP BRG16 — WUE ABDEN | 01-0 0-00 | 01-0 0-00
INTCON GIE PEIE TOIE INTE RBIE TOIF INTF RBIF 0000 000x | 0000 000x
PIE1 — ADIE RCIE TXIE SSPIE | CCP1IE | TMR2IE | TMR1IE | -000 0000 | -000 0000
PIR1 — ADIF RCIF TXIF SSPIF | CCP1IF | TMR2IF | TMR1IF | -000 0000 | -000 0000
RCREG | EUSART Ut 4 25 17 5% 0000 0000 | 0000 0000
RCSTA SPEN RX9 SREN CREN | ADDEN | FERR OERR RX9D | 0000 000x | 0000 000x
SPBRG BRG7 BRG6 BRG5 BRG4 BRG3 BRG2 BRG1 BRGO | 0000 0000 | 0000 0000
SPBRGH | BRG15 | BRG14 | BRG13 | BRG12 | BRG11 | BRG10 BRG9 BRG8 | 0000 0000 | 0000 0000
TRISC TRISC7 | TRISC6 | TRISCS | TRISC4 | TRISC3 | TRISC2 | TRISC1 | TRISCO | 1111 1111 | 1111 1111

TXREG | EUSART % 1% ¥R 27 4758 0000 0000 | 0000 0000
TXSTA | cSRC | Tx9 | TXEN | SYNC | SENDB | BRGH | TRMT | Tx9D | 0000 0010 | 0000 0010

B x = RHEL - =R R 0) . FEREAMEHPE AT,
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12.1.2  EUSART S8l

S AGE T RS-232 R4, B 12-2 451 T Bl 2%
FIHER] . £ RX/DT 5| BA1_E B e s A 3K ) B ik &2 Ha
o BRIk e SR LAl 16 5B TR
AR RIR AL A, T AT AL /7498  (Receive
Shift Register, RSR) MILALLFRR TAE. JFRF 1435
8 ok O M EHAI M NG, SLERE e R R — A 2
TSNS (FIFO) Z20h3s. FIFO Z2phas il
W 2 AN SEREI RS 3 AN FIF RN, ARG %I
BB R BRI 44y EUSART 4:02%. FIFO Fi
RSR ZF {7 2 AN e H B 15 1) - i RCREG A7 /7 %%
D i) eI B B

12.1.2.1  fligeslie sy

ML E W =AM A A EUSART $licss, LU
T e,

« CREN=1

« SYNC=0

« SPEN=1

BT HoAh EUSART i 7 AL T BRUCIR A «

¥ RCSTA Zifr4elt) CREN {7 % 1, 1fifit EUSART #:i
FRHLK. B TXSTA FHAF#M SYNC 753, HlE
EUSART ULH T F55#:4E. ¥ RCSTA 27 /E#31%) SPEN
7 1, e EUSART J1 A 34 RX/DT /O 51 JHIECE Hy
NS, R RX/DT 55BN I, BOES
FH P ANSEL {725 (EE4 1/0 Dhig.

VE: 244 SPEN {7 & 1, TX/CKI/O 5% H 5l
P a5 BRI, JE i % FE AR, TRIS £
FIRA LA S EUSART Ak fliie 575 . i
FUAF 2 Lt O sh 8% 2 W T B0, AT A

REXS TX/CK 5| B 1138 FH i o 5

12122 s

AR B R R R AE B — AN R R T R
o AL, WHEMEEN, HEH 0. B
BB HCEANMI R, B IGAH AE, AR 1%
PrRETEA I PG N T, B I i i 57 2
WOZ 74T, AT AR, JF H4ks A fle b i~
By SRR IR A IEL, BRI A L T B —
AN SEEEIAALI ], BE R AP oL B . BRI
LR %A HEAT R FE, AN R EES R 0 80 1 BA
RSR. EHiZIH, HEISERITE SRR I
AHBFEN RSR 7. R B E — M I 7] 3Rk
JLHV . AR, BRSO 1. IR R
LEFE LA IO BRAER] 0, WRZZRF WS b S B &
1, R2Z, ZFRRMAS R ESHE. S I8
12.1.2.4 3% “HBOiEER” SRIGA SRR 1R 1) 58 2 A%
5 E

2 BB T AT B AL RS LEAY ), RSR P75 25 4T
BfE% 3] EUSART HUHEU FIFO JE# PIR1 A7)
RCIF ilibrEArE 1. Jlid 13 RCREG F 47434 FIFO
B 458 FIFO,

VE: AR FIFO #i i, WIASAE F 4k spzli It
775, HRH A R S I
12.1.2.5 1 “BfeiiER” kA i
HVESR I B 2 A1 D5 B o
12.1.2.3 Wi

H Bl fE EUSART e 2% HLAE B FIFO sty A58k
#&, PIR1 %4728 ) RCIF ik Efr st & 1. RCIF
FRWTRR A S S, NREREE 1 BEE.

Wi FAIE 1 i RCIF i

» PIE1 47321 RCIE K7 V47

+ INTCON %4721 PEIE #hi& i F4r

+ INTCON 2472311 GIE 4 i 7 fe 44

WIR FIFO WA R BEEE, o Wr eV IR ZS Qo] ,
#e s RCIF FWrhr G E 1,

DS41291D_CN #5154 Tt
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12.1.2.4 it

B FIFO LZpha% b AR AT EE — A B A e 15
ARZSAL o MTES R FE 718 A AE T 1) B 1) Py B2 e LA
i1 RCSTA #7431 FERR {7 3K Uit sk & . FERR
PR FIFO T AR S 2R kA . Rk, 2440
7E1 RCREG #7742 Wit FERR 47,

FERR 7y Hisehr, HHAGEH T84 FIFO i Tl &
BES. WER (FERR = 1) S IREE 211
T, T FERR . M FIFO ZEppa8is F—510%
SAf FIFO FREFATHER N — M F —ANFH B A i
Ko

5% RCSTA 2172511 SPEN {2417 EUSART, Jfuf
# % FERR {7, 752% RCSTA 27 (71 CREN {/ A 5%
M FERR . Wit iRA G A=A,

VE: NS FIFO 223 2% Bir e e 21 i) 7 155
A AR, EEE RCREG A& ®
FERR {7,
12.1.25 s B

Bl FIFO ZZppasf LR 2 ADNFFF . HI R4V i)
FIFO 2, #UREI5EHMEE 3 MR, e ~ARH
g, BB, RCSTA HF7E44/ OERR i & E 1. Ll
BEHX FIFO ZZpPa N 24, (HRAERRERR 2T, A
AE T A 275 . W LB I B % RCSTA #FfE48 1K
CREN {7 8¢l % RCSTA 2 1£4%1% SPEN f7ffi
EUSART AL KIER AR

12.1.2.6 9 5T

EUSART 32 #F 9 i 8dE 8. ¥ RCSTA 17431 RX9
78 1 B, EUSART BRI ENF5/F1 9 A
RSR. RCSTA 2178511 RX9D A7 &8 FIFO Tid A
BRI 9 4, [t 2 B B4 . 24 Al FIFO
LEIP ARSI 9 A RIS, JiAE I RCREG H kA 8 i
2R, EH RX9D $#E .

12.1.2.7  HuhbAS Il

MRS ILE R AN (ndE RS-485 R 4;
O, AR BRI . K RCSTA Z 78
ADDEN 7.5 1, {FREHHEA MR .

HBRER I ERB O A7 74T . AEREM BRI, A
O frEh A B 1 AT R LA AR Bl FIFO 22
&%, ML RCIF trWThR G AL 10 BT Hofb 7 75K b
2

HFH P 3 W R B ) b ik 7 4 A A5 5 LT .
VERC, FHPERAF B AAE R — AR A A R, %
ADDEN {7 LAZE iAo 2 )™ S 2045 6L 1)
AR CH P e e B E ORIl 1Y, 1%k fi#5 ADDEN
(VA PN 2RV S AT R T ] BN

© 2007 Microchip Technology Inc.
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12.1.2.8 SO EERNE
1. WUtk SPBRGH Al SPBRG XX 27 fEas LA M

12.1.2.9 9 fr bbb A i = 1 B
PEAS S 3 F7E RS-485 Z4irf., B B b K

BRGH 1 BRG16 i, PASRAGHT AT k% (L
%12.375 “EUSARTHFR R4 2 (BRG) ”) .

B Z Ve

B \ 1. Ykt SPBRGH Fil SPBRG XX} 7 f7 a4t LA K
2. R SPENAZHE A, e HAT G o AAALFH % SYNC BRGH fil BRG16 i, LUKFLpm ez (I,
R LAAT e 0 A $512.3%7 “EUSARTHRFR K4S (BRG) 7).
3. AR ET, K RCIE i suVAAZAT INTCON 2. K SPENALE 1, {HBEHATHE 0. 215 % SYNC
AR GIE il PEIE {7 1. 1 LABAT S5
4. WURTEAR 9 A, A5 RX9 (7 1, 3. WIRFTE W, 4 RCIE thil7 LV INTCON
5. ¥ CREN {7 '& 1 R 7251 GIE A1 PEIE 7.5 1.
6. M ANFEHMN RSR AL b seid, ¥ 4. ¥ RXO{7E 1, fHRE 9 (4.
RCIF *%ﬁ‘fi/gm% 1. W5H RCIE i R vrArth 5. ¥4 ADDEN {78 1, AffgHshl#.
1 aﬁ%#fk%ﬁo ) 6. H§ CREN {7 1 fffHl.
7. 1 RCSTA i fram RIS AR AL A EE O A7 44 7. MV O fTE 1 M RSR AL B o2
B CHCRARAE O ArAHR LD . WPEIN, O RCIF el b i 1. iR RCIE o
8. 1t RCREG &£t MR ZE b ak iz 3 i) WT A B 1 A P T
8 MRA AL . 8. i RCSTA 7P {7 S8 RIUAHRbRAE L. 45 O A
9. HERREE Y, L% CREN Bt T g £ RIIE&E A1,
% OERR #57. 9. i RCREG % {7, BRI #Hy
8 MEEAEAT o AR Ml 2 75 S AN b 3
btk
10. W RA WG % CREN A E e fris
2\”:'?: OERR *’%h{ﬁo
1. WRSEX AT S S-4k, K ADDEN f735 % LA e
VF BT A 30 (0 £ 18 N Bl gz v 2% 3 = AR
B 12-5:  FRPEK
RX/DT 51} i (oito ot 1§ \pit7i8/ e i (oo ) Cbit7rs f"m\%ﬁ@ Xbit7ss/ Pk
UA i i = A i 5 D) i T
T i -
BER (( I (( I (( :
BB A7 )) ' 2L, T ))
= -
1 RCREG RCREG |
RebL - = (g ] I -
e ' !
T A 0 (0§ 06 U
RCREG | ’)
(( ((
RCIF (( —
(AR )) ' )) ))
OERR i S S ; S é é '—|‘>_
(( (
CREN ) ) ) ) U
#: R G i T RX N I A ML 7658 3 AN /R i ROREG (B2l 8% . 954 OERR CHEH R 1,
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# 12-2: SRS BEEHKKI A 7 e

. . . . . . . . POR #il BOR | i &4t

2R Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 vy Ty

BAUDCTL | ABDOVF | RCIDL — SCKP BRG16 — WUE ABDEN | 01-0 0-00 | 01-0 0-00
INTCON GIE PEIE TOIE INTE RBIE TOIF INTF RBIF 0000 000x | 0000 000x
PIE1 — ADIE RCIE TXIE SSPIE | CCP1IE | TMR2IE | TMR1IE | -000 0000 | -000 0000
PIR1 — ADIF RCIF TXIF SSPIF | CCP1IF | TMR2IF | TMR1IF | -000 0000 | ~000 0000
RCREG | EUSART i 25 (70 0000 0000 | 0000 0000
RCSTA SPEN RX9 SREN CREN | ADDEN | FERR OERR RX9D | 0000 000x | 0000 000x
SPBRG BRG7 BRG6 BRG5 BRG4 BRG3 BRG2 BRG1 BRGO | 0000 0000 | 0000 0000
SPBRGH | BRG15 | BRG14 | BRG13 | BRG12 | BRG11 | BRG10 BRG9 BRG8 | 0000 0000 | 0000 0000
TRISC TRISC7 | TRISC6 | TRISC5 | TRISC4 | TRISC3 | TRISC2 | TRISC1 | TRISCO | 1111 1111 | 1111 1111

TXREG EUSART ik il ar £745% 0000 0000 | 0000 0000
TXSTA csRC | Tx9 | TXEN | sYNC | SENDB | BRGH | TRMT | Tx9D | 0000 0010 | 0000 0010

By x = RAL - = REH G 0) o FEBRAEH PRSI,
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12.2 RPBRAERFISHAER B

M) AR HE A R LR (INTOSC) it . (7
VDD EHJE AR, INTOSC 2 RAMRER, Milisx
FLEREWA L PR A o A PR30 T ey e
B, AR PR iR it BRI 1K) 225 TN Bl

BB (k) J7EE T OSCTUNE Z /724 R 44 INTOSC
Hirth o % OSCTUNE 75 77 4% A8 vT AU R G Bt
FIE, S ILE 4.5 FF “ARNHER” kS ELH
KfF Bo

I3 BT AR AR RS . SRERAE AT A B)
BRFARE A S (B8 12.3.4 3% “ B3IBHSHFR
W7D o RO AR AR, I HER AT e L
LASR AN I PO (1T e AR A o

#Firas 12-1: TXSTA: RILRAMEH & 1735
RW-0 RW-0 R/W-0 RW-0 RIW-0 RIW-0 R-1 RIW-0
csRC |  mxo | Txen®™ | sync | SENDB BRGH TRMT TX9D
bit 7 bit 0
Bl
R = kAL W =[G4 U = R, 5240
-n = ARSI RE 1=%1 0=#% x = KA

bit 7 CSRC: | #hiEEFAL
it‘:.‘ /E “‘i 2&\ H

A

. /'4’_‘ :Ii I§ :

1= EEEC GRS BRG AR BIME 5 )

0= M CHHAMRE B A Bl
TX9: 9 {7 KILfFRENL

1= &EF9INIKRIE

0= &FE 8T KL

TXEN: &i%ffigesr (1

1= AR

0= ZE k%

SYNC: EUSART #iztik#%(y
1= MR

0= S

SENDB: &% [l 7 #F AL
S,

bit 6

bit 5

bit 4

bit 3

1= {5 UGAN SRR R FAF (FE S N R %D

0= [FD R4 % 58 R
EEZE S

1T

BRGH: &4 RIEPEAT
S,

1= g

0= ki

[P A

e N AR

TRMT: RiEBAL %A IR
1= TSR A%

0= TSR i

TXOD: LIk E 2 9 A
ERDS S 8 W€ WA e e 2 (VA

[FIZHAT,

bit 2

bit 1
bit 0
b2 S F

SREN/CREN 2% ifi TXEN HI{H.

DS41291D_CN #5158 Tt
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FIEH 12-2: RCSTA: HlpiRA Azl 7 4% (1)

R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R-0 R-0 RX
SPEN | Rx9 | SREN [ CREN | ADDEN FERR OERR RX9D
bit 7 bit 0
B
R = n[igfs W = ] 54 U = R, 34 0
-n = BRI E 1=%1 0=i% x = AH0
bit 7 SPEN: 173 L i

1= {FREHRATI D G RX/IDT F1 TX/CK 51 AL B K 834730 0 51 D
0= FIEHATuG I (REFEEADRED
bit 6 RX9: 9 fiH s REAL
1= %9 frdil
0= &+t 8 frdal
bit 5 SREN: L 5 U R

1= fFRER N
= AR IR
B 5 R T %A .
i) 25 MBS
LR
bit 4 CREN: &S RENT
i W
1= fffesak
= KR
EEZ
1= {HREIESEW H PE % CREN {liftfy (CREN Zi SREN)
0 = ZEIEESEIN
bit 3 ADDEN: Ml A6 4 GE A7
S0 9 ikl (RX9= 1)
1= X RSR<8> & 1A, Al . Fovreh Wr el o gs.
0 = ZEI-HbHER I, BT 2 el LAgdli, 28 9 AL nT b AR R A IA .
S5 8 R (RX9=0):
LM
bit 2 FERR: M= 17
1= WikiR (il RCREG & A748 i8I MR
0= WM
bit 1 OERR: it AR
1= Wik (ANl % CREN %)
0 = WA AR
bit 0 RX9D: BRI M5 9 A
BT AT LR RE £ B A sk AT AR AL I A, 20t P A AR E
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RS 12-3; BAUDCTL: R HIS7S

R-0 R-1 u-0 R/W-0 R/W-0 u-0 R/W-0

R/W-0

ABDOVF | RCDL | — | sckp | BRG16 — WUE

ABDEN

bit 7

bit 0

B
R = AJiAL W = " 54 U = RSHLGE, 3204 0
-n = LS AN AR 1=51 0=i5% X = AR

bit 7 ABDOVF: B RER A B A7
L.
1 = YR I A HY
0 = PHFR E I 2RI ik 1
. Fz’%:ﬁi H
&M
bit 6 RCIDL: #W A WAREAL
LW
1 = s W
0 = CEIR BT, Beieas IEE B
Ei FZ{I%I& :
TR
bit 5 FREH: HLHO
bit 4 SCKP: [flE At Mk #47
LW
1 = FEHE A IR JE R a% 3] RB7/TX/CK 5
0 = HEKHE 745 k%3] RB7/TX/CK 5114
[F]2D A
1 = (Rl T AL i s
0 = FEM P B A S s
bit 3 BRG16: 16 {745 K A 8L
1= i 16 Lo kLA
0 = flif 8 ALy E 2

bit 2 AREEH: 24 0
bit 1 WUE: Rl ffi e fir
ita /'fzjf*f l@‘ :

1 = WA S I B N e . LR AR, RCIF {7 1. RCIF % 1)5, H3NEE WUE.

0 = il IEH TAE
. 7”2’%3:& H
LM
bit 0 ABDEN: H g 2 Al A ge
L.
1= ffEE AshEERRAINE R REER)
0 = 2511 B 3R R A i
[F DA
LM
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12.3 EUSART FEfERK4ESR (BRG)

PR R AR (BRG) &8 7o 16 (e iy, &
32 FF EUSART HIRB IR TAERI . BRAE DL
N, BRG TAE{E 8 iR, ¥ BAUDCTL %3 {7 s
[ BRG16 { & 1 Wl IEF 16 hikisl,

SPBRGH #1 SPBRG i f7-#% % {R 7€ H BB AT IMBFE % 2
AR A, 7ER PR, i TXSTA #4783 1) BRGH
Zi 77l BAUDCTL Z7f7-4511) BRG16 i ¥ P2 i
WA, ERDEEUT, 2% BRGH fi7.

RA2-BAE THHERR RN AN B 121 58T 4
TR R R AP R AR ZE R )

F12-3F 45 H T BT AT I AP R DA T 1R s B
R R AR T, A F A A & g%
(BRGH = 1) 3 16 { BRG (BRG16 = 1) HF|T&
DYRRRIRZE . 16 i BRG BT R AL PR AR 4
PF T SRR R

] SPBRGH F1 SPBRG #if7a%4 5 AHi {4 35 BRG
SEREREN (BEEE) . XA LR BRG T E
8 v gl v U HE B B DR R

MR RGN P B O R AR T AR, TTRES
PAERRCER SR B B K. O TR, Vi
K25 RCIDL A7 FRPIR 25 AR O (5038 R GTIN b 2 i, $2 e #5
YRR T HRPIRAS o

Bl 121: VEBRRIRE
%§F- Fosc o 16 MHz, HAxrJ%HF# 4 9600 bps, 7
K, RH 8 47 BRG # 1

e Fosc
HEREAFF = G TSPaRGH: SPRRGT + 1)

Sk f# SPBRGH:SPBRG:
Fosc
[
64
16000000

9600
64

X = -1

.y

= [25.012) = 25

i e 16000000
' HIHBHFFE = guzsr 1)

= 9615

ITIEAFFE — HERRIFF

w =

HErpet54
_ (9615- 9600) _
e = 0-16%
% 12-3: BRRAR
BEA ,
BRG/EUSART A= WIFEAR
SYNC BRG16 BRGH
0 0 0 8 {1/ Fosc/[64 (n+1)]
0 0 1 8 fir | Bsb
— Fosc/[16 (n+1)]
0 1 0 16 {7/ S+
0 1 1 16 {7 | #5
L 0 X 8 {1/ [y Fosc/[4 (n+1)]
1 1 x 16 17 / [l
B x = f£7%{l, n=SPBRGH:SPBRG % 174 (1{f
% 12-4: SRR RERZRMEXNTAH
. . . . . . : . POR A BOR | prg it & fir
Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
fikl R R
BAUDCTL |ABDOVF | RCIDL = SCKP | BRG16 = WUE | ABDEN | 01-0 0-00 | 01-0 0-00
RCSTA SPEN RX9 SREN | CREN | ADDEN | FERR | OERR | RX9D | 0000 000x | 0000 000x
SPBRG BRG7 | BRG6 | BRG5 | BRG4 | BRG3 | BRG2 | BRG1 BRGO | 0000 0000 | 0000 0000
SPBRGH | BRG15 | BRG14 | BRG13 | BRG12 | BRG11 | BRG10 | BRG9 | BRG8 | 0000 0000 | 0000 0000
TXSTA CSRC TX9 TXEN | SYNC | SENDB | BRGH | TRMT | TX9D | 0000 0010 | 0000 0010
B x = KA1, - =K Gh 0) o R R A B A S0 .

© 2007 Microchip Technology Inc.
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* 12-5: FPBERT B 2
SYNC = 0, BRGH = 0, BRG16 = 0
- FOSC = 20.000 MHz FOSC = 18.432 MHz Fosc = 11.0592 MHz Fosc = 8.000 MHz
B | gm mm Do | xm o OWE a o | SR OWE g | mmoowmm CoC
BHE % g |BRE % gy |BRE % Gy | BEE %R G |
300 | —  — — — _ — — _ — — _ —
1200 | 1221 173 255 1200 000 239 1200 000 143 | 1202 016 103
2400 | 2404 016 129 | 2400  0.00 19 2400 0.00 71 2404  0.16 51
9600 | 9470 -1.36 32 9600  0.00 29 9600  0.00 17 9615  0.16 12
10417 | 10417 0.00 29 10286 -1.26 27 10165 -2.42 16 10417 0.00 11
19.2k | 1953k 1.73 15 | 1920k 0.00 14 1920k 0.00 8 - = —
57.6k _ — — 57.60k 0.00 7 57.60k 0.00 2 — — —
152k | —  — _ - _ - _ - —
SYNC = 0, BRGH = 0, BRG16 = 0
=P Fosc = 4.000 MHz Fosc = 3.6864 MHz Fosc =2.000 MHz Fosc =1.000 MHz
; ‘ SPBRG ‘ SPBRG ‘ SPBRG . SPBRG
. o B | aew w B g % B | gex %
) ) G (3D |
300 | 300 016 207 300 0.00 191 300 016 103 300 0.6 51
1200 | 1202  0.16 51 1200 0.00 47 1202 0.16 25 1202 0.16 12
2400 | 2404 0.16 25 2400 0.00 23 2404  0.16 12 - = —
%00 | — @ — — 9600  0.00 5 - = — - = —
10417 | 10417 0.00 5 - = — 10417 0.00 2 - = —
1% | —  — — | 1920k 0.0 2 - = — - = —
152k | — @ — _ - _ - _ - —
SYNC = 0, BRGH = 1, BRG16 = 0
B FOSC = 20.000 MHz FOSC = 18.432 MHz Fosc = 11.0592 MHz Fosc = 8.000 MHz
. ‘ SPBRG ‘ SPBRG ‘ SPBRG . SPBRG
e wix B een v B e Geom R
) (3t G (3D |
300 | — — — R — — R — — S — —
1200 | — — _ - _ - _ - —
2400 — — — — — — — — — 2404  0.16 207
9600 | 9615 016 129 9600  0.00 19 9600  0.00 71 9615  0.16 51
10417 | 10417 0.00 19 | 10378 -037 110 | 10473 053 65 10417 0.00 47
19.2k | 19.23k  0.16 64 | 1920k 0.00 59 1920k 0.00 35 | 19231 0.16 25
57.6k | 56.82k -1.36 21 57.60k 0.0 19 | 5760k 0.00 11 55556  -3.55 8
115.2k | 113.64 -1.36 10 | 152k  0.00 9 1152k 0.00 5 - - —
DS41291D_CN #3162 Til o= © 2007 Microchip Technology Inc.
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# 12-5: ASBAT HBFR (8
SYNC =0, BRGH =1, BRG16 = 0
B Fosc = 4.000 MHz Fosc = 3.6864 MHz Fosc =2.000 MHz Fosc = 1.000 MHz
B | gmome ST | xm RE g | ZEORE g | xmoomm o
BER % comm [PFF % o | PFF % o | PFF % G
300 — — — — — — — — — 300 0.16 207
1200 1202 0.16 207 1200 0.00 191 1202 0.16 103 1202 0.16 51
2400 2404 0.16 103 2400 0.00 95 2404 0.16 51 2404 0.16 25
9600 9615 0.16 25 9600 0.00 23 9615 0.16 12 — — —
10417 | 10417  0.00 23 10473 0.53 21 10417  0.00 11 10417  0.00 5
19.2k | 19.23k 0.16 12 19.2k 0.00 1" — — — — — —
57.6k — — — 57.60k 0.00 3 — — — — — —
115.2k — — — 115.2k  0.00 — — — — — —
SYNC =0, BRGH=0,BRG16 =1
B Fosc =20.000 MHz Fosc = 18.432 MHz Fosc = 11.0592 MHz Fosc = 8.000 MHz
VAR | ggm g ST | am ome o R | wm o wmE g | xmoowmm Do
PR R cpaa | TR e [P o [P " G
300 300.0 -0.01 4166 300.0 0.00 3839 300.0 0.00 2303 2999 -0.02 1666
1200 1200 -0.03 1041 1200 0.00 959 1200 0.00 575 1199  -0.08 416
2400 2399 -0.03 520 2400 0.00 479 2400 0.00 287 2404 0.16 207
9600 9615 0.16 129 9600 0.00 119 9600 0.00 7 9615 0.16 51
10417 | 10417  0.00 119 10378 -0.37 110 10473 0.53 65 10417  0.00 47
19.2k | 19.23k 0.16 64 19.20k  0.00 59 19.20k  0.00 35 19.23k  0.16 25
57.6k | 56.818 -1.36 21 57.60k 0.00 19 57.60k 0.00 11 55556 -3.55 8
115.2k | 113.63 -1.36 10 115.2k  0.00 9 115.2k  0.00 5 — — —
SYNC = 0, BRGH = 0, BRG16 = 1
B Fosc = 4.000 MHz Fosc = 3.6864 MHz Fosc =2.000 MHz Fosc = 1.000 MHz
VR | ggm g ST | owme R | wm o owE o g | xmoowmm Do
PR P chm [P % G [P P G | PR G |
300 300.1 0.04 832 300.0 0.00 767 299.8 -0.108 416 300.5 0.16 207
1200 1202 0.16 207 1200 0.00 191 1202 0.16 103 1202 0.16 51
2400 2404 0.16 103 2400 0.00 95 2404 0.16 51 2404 0.16 25
9600 9615 0.16 25 9600 0.00 23 9615 0.16 12 — — —
10417 | 10417  0.00 23 10473 053 21 10417  0.00 11 10417  0.00 5
19.2k | 19.23k 0.16 12 19.20k  0.00 11 — — — — — —
57.6k — — — 57.60k 0.00 3 — — — — — —
115.2k — — — 115.2k  0.00 — — — — — —
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% 12-5; FABAT RBdEE (40
SYNC =0, BRGH =1, BRG16 =1 5, SYNC =1, BRG16 =1
B Fosc =20.000 MHz Fosc = 18.432 MHz Fosc = 11.0592 MHz Fosc = 8.000 MHz
Wk | gp SP{BERG 25 wE SP{BERG 25 wE SP{BERG = SP{BERG
BRE % pmp | PR gy [ BRE % gy | BRE %
300 300.0 0.00 16665 300.0 0.00 15359 300.0 0.00 9215 300.0 0.00 6666
1200 1200 -0.01 4166 1200 0.00 3839 1200 0.00 2303 1200 -0.02 1666
2400 2400 0.02 2082 2400 0.00 1919 2400 0.00 1151 2401 0.04 832
9600 9597 -0.03 520 9600 0.00 479 9600 0.00 287 9615 0.16 207
10417 | 10417 0.00 479 10425 0.08 441 10433 0.16 264 10417 0 191
19.2k | 19.23k 0.16 259 19.20k  0.00 239 19.20k  0.00 143 19.23k 0.16 103
57.6k | 57.47k -0.22 86 57.60k 0.00 79 57.60k 0.00 47 57.14k -0.79 34
115.2k | 116.3k 0.94 42 115.2k  0.00 39 115.2k  0.00 23 1176k 2.12 16
SYNC =0, BRGH = 1, BRG16 = 1 5, SYNC = 1, BRG16 = 1
B Fosc = 4.000 MHz Fosc = 3.6864 MHz Fosc =2.000 MHz Fosc = 1.000 MHz
VAR | ggm g ST | wm ome o R | wm o mE g | xmoomm Do
BHE % g |BRE % gy |BRE % Gy | BEE % G |
300 300.0 0.01 3332 300.0 0.00 3071 299.9 -0.02 1666 300.1 0.04 832
1200 1200 0.04 832 1200 0.00 767 1199 -0.08 416 1202 0.16 207
2400 2398 0.08 416 2400 0.00 383 2404 0.16 207 2404 0.16 103
9600 9615 0.16 103 9600 0.00 95 9615 0.16 51 9615 0.16 25
10417 | 10417 0.00 95 10473 0.53 87 10417 0.00 47 10417 0.00 23
19.2k | 19.23k 0.16 51 19.20k  0.00 47 19.23k 0.16 25 19.23k 0.16 12
576k | 56.82k 2.12 16 57.60k 0.00 15 55.56k -3.55 8 — — —
115.2k | 111.1k -3.55 8 115.2k  0.00 7 — — — — — —

DS41291D_CN #5164 7T

© 2007 Microchip Technology Inc.



PIC16F882/883/884/886/887

12.3.1 ] 2 R 2 K ) 2o MUEPFER AN, LI BRG LA B 1)
EUSART K Ho S 50 22 1 2K LR Re v 1/8 ¥ ‘& SPBRGH 1 SPBRG %1748 . YUk R U H

N A, IR A R A~ A I ]

18 A shik 240 (Auto-Baud Rate Detect, ABD) ##

A F, BRG ML ). A BRG Jy RX A i il BEetlE s DR BRI ) S
5 SR PEIT IO, T2 RX 55 % BRG JEN . ek RS AL = A I 15 LI 55 o
R RWRBL 550 TR (ASCII *U”, (L5 12.3.2°% “BACIFIRET A B3]
B LIN SIS 745 . ST G A T e e MR -
5 LAY CdisbRoai) 2. PRI A RS SR A T
45 BAUDCTL #5751 ABDEN 7 1, 13 E 5h Bt 7 UL BRO FEREMEN. B Frite
5] (P 12-6) . J:/E ABD ¥4I, EUSART RAHLIEHE BB, SR GHERAT EUSART e iHy
FIRIRE . RGBT A LI, bR R A
SPBRG 1/l BRG il S B TFfiFS, e 126 it BUIIRET, AT IS AR B I P AV
e 1 RX BIEMEI T 8 MU 25, A5 54 EIHE. LSRR
U, 2K (EAR BRG A 01 B O (e (A2 S R 3: e E SRR AUR, R B
SPBRGH:SPBRGIZ X} 77 f£ a1, H A ZABDENAY, RGN SEBR BRI 1.
FoKt RCIF ribrbn i & 1. B RCIF i, Fsis
U RCREG fH. N.ZF RCREG A%, HEA % 12-6: BRG ¥ 4E R
FTEEH] SPBRGH % 17 B Bt F AT BOERT, JiI
WL 7T SPBRGH % /783 HIE A2 75 00h R BRG16 | BRGH | BRG #AH4H | BRGABD i
SPBRG i fr ikt it i - 0 0 Fosc/64 Fosc/512
i BRG16 f1 BRGH {7 #tE BRG H 3l rFm 4,
126 ik, {2 ABD iLFit, Ji BRG16 fr i B . - Foscrie Fosc12s
nfi], SPBRGH FI SPBRG 1725 IfE 16 fLil4L 1 0 Fosc/16 Fosc/128
1 1 Fosc/4 Fosc/32
vE: 7 ABD i fEH, it BRG16 {7 &
fif, SPBRGH #11 SPBRG % 172334 HI{E 16
Bt

B 12-6:  HZhEREREHE
BRG i ___X0Xh Y 0ooon 0 mmﬂw

. W I #1 W2 NHS L il
RX 514 ) [ IR0 oito | _bit1 [bit2 | _bit3 [Thit4 | _bitdS [Tbite | bit7 | fFIEfL
BRG I 4
- : Z \ A HEhEE
ABDEN fv; I , I/_—
RCIDL ' ' X
RCIF fir j : \ I
G 5 . '
i% ! ! \ :
RCREG . : P
SPBRG ' ' XXh X 1Ch
SPBRGH XXh X 00h

W 1: ABD PAIZRCK EUSART L E A TR RUT .
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PIC16F882/883/884/886/887

12.3.2 BB E E e

EARIRAE IS, EUSART (KT I 4h A& 8 5. R,
PR R R AR T IERORES, BCVRIAT IE M 7 R 4%
V. BZIMEEELIGE RUFE RXIDT 26 b 3% 5 n s s
%, R EUSART TAELESF AR NIl %
Thiig.

W% BAUDCTL #2251 WUE A8 1, {lifE B shnkefig
ik, B 15, HE5E RXDT EHESBWES], IfH
EUSART fRFEFESIRIRDS, MM F1FinS CPU 11
TR T . M {2 45 RX/DT £ by F T2
PR, OX5 “[FBRIRG . PR LIN Prisnd i
ERCE RV ERIE Y O

EUSART FEERZER I B BE iR}, 724E—A RCIF #

A (EA12-7) 5 WERSAETARIRES, PE AN S
([#] 12-8) , Wili RCREG ¥ {78435 5 v W 451 o

WUE £ 17 B8 2 44 A JR2 1) RX 28 IS R[] v B P ()
W BEEE . XKEIMA S SR HEER.
I, EUSART Biblesb T8 AR, 25800 N 745,

12.3.2.1 RS
plGEZE

h T I8 G M AR A S ) ) - R AR R B R B, M
TR IR N 4225

WA REM R T RE, TE IR BRI K BT RS IR K
B, ZUREHSRAEA . S WUE 478 1, Hilks
—AMERAERFRF, MR BN — A LT 2 T
I FE I TR B R A e B k. K DAy Be A R i 7 s\
WY R F A T AAL, TR S0 T2 S B R B0
HAER,

R, RIERIVIG TR BAUN 4 0, HIFRSEIR 420
g 10 ANEE L AL ). &1 LIN B ZR 30k 13 Mz
HFa), T T As v RS-232 2844 AT Sy AT ] B () A6 o 18]
Y7 et PR I A

T ANE DI e R Y A LRI (0], U R AE R A R PR
KRS (bhan LP. XT 8% HS/PLL #5:) [r))
. “EDRRG” (EMEES) FRunaeess, Jf
HIRE KA TR b, DS IR G 4 A 208 1
IR AT IR I EUSART IERAYILGL .

WUE {7

e S RCIF A7 & 1 P8 k. 78 RXIDT
M BT, RS R WUE fir. 3 78 80 i
RCREG # 7 - E 5 H N ZEZ P &4
TR B, 75K WUE 75 1 28, A
RCIDL v LABGAIE A& 75 IEAE BT He e . i RAFE AT 82
e, WA WUE 78 1, A28 F 7 Bk A PRI,

M 12-7: TEHTAETHAZIEN (WUE) K7

:a1la2ja3ja4 a1a2a3a4.a1a2a3/04,0102|03 04 Q102|a3)e41/02]a3]a4,a102/03Q4,a1102/a304,a102/a3/04,a1la2|a3/a4
OSC1! 1 1 1 1 | | | | O Vg, :
R R ' : L HENE :
WUE i - - { . . ! Lo : } . :
RUBT 4 i ' " . |
RCIF ! ' y ; — . ) :
: : i} i RCREG % 17 35 % — :

W 1: WUE i 11 EUSART (AN

DS41291D_CN #5166 7T
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B 12-8:  RERAE T H3MEEA (WUE) BF

,Q1Q2/Q3|Q4,Q1Q2|Q3|Q4,Q1Q2|Q3|Q4,; Q1 Q2le3ja4ateziasiasatiaz3asiaziasia4iiazasias,
osc1 VU U U UV YUY VAN W W AW W W WA VWA W WA WA W WA
o EAPE N — ! ! L L BEE
WUE 47 ; ! / T T T - \/_ ]
RX/DT 47 L s
: Y . - s :
RCIF
i : i) RCREG %17 #1 % A
IR fr 4 f PRI K ? o S5 %

W1 R TR K AR A TN ], RS stposc {5 S, WUE A7ty Ll A 8hil % . iP5 Q I IS & K.
2: WUE '8 1 i EUSART {4576 45 RDIR 25

12.3.3 ARG T 12.3.4  BMKE AT
EUSART BEHEAE 5 212 15 A LIN A S bt s T ) 7 b3 EUSART HEHe B 1 5 5 445 Pl 7 1
HErFs). ROEH IR (R4 1 MR, R 12 S5 BRI B 7 24 4 )7 7S A T RCSTA. 95 7 3 16
>0 ALAN— A AL FERR {0l RCREG /R I BCEE . (8% CUke e ¢
WREIM T, s TXSTA % 4741 SENDB A BRI T TN B
TXEN f7% 1, ZJatt TXREG %5 17 10 'S ¥ I8 5 w
BRI RE . BN TXREG M 24 2ms, JF .
LA 0, * RCIF {78 1
AR TIPS RIS, B2 11204 SENDB i * FERR i3 1 o
% P A RIS SR (E LIN B il » RCREG =00n &y, SfCH|FEMTH,
BRIL T T F— A BRI TN K% BRI 1232 % “BKEIRRTRIN B3
FIFO. W o ) 1 3 e B T A 3B A A UG D g,
E A E 3 S A o, TXSTA %478 TRMT EUSART A$HF RXIDT LtV iy Py iz, =i -
L2 R TEAEUEA TR A T RS . X P RS I > RCIF i, Sl AR, 2R —4
TR, 520 129, e

o VR, AR AR, AR e S
12331 IkAAIED R IETS K Thag . e Al MM OTk, Fi P AR LLYE EUSART
DL R R A% — ARk, L — MR B R HE RIS 2 AT, 4 BAUDCTL % 47 %3 111 ABDEN £
TR LS 0 . BEFPUSE TSR LIN 24 B
ZER I

1. ¥ EUSART JC & 4 it A
2. ¥ TXEN 1 SENDB f7.% 1, LA & RIFEEET .
3. BEMTIEN TXREG, iR GHEL

gD .
4. ¥ 55h 5N TXREG, LUMEHFEE 753N K%
FIFO ZEpha%.

5. [AEFFRZEE, 4% SENDB 247, FF
UWHRIERI T4

M TXIF #5877 TXREG KN, F—MERFHSEAN

TXREG.
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H12-9: KRENBEEHFE

5 [ ((
5 XN TXREG TSN (
BRG %t !
%7t N Ny NN IS s DN [ § SO B SN B SO e SO
- e -
TXI;;% (( 1
e |
R ) U )) :
TRMT £ . :
) RIS, — (C |
FAT ISR AR . — (6 |
| — 7EMTH: SENDB R :
< . N
CR AL T ; § o
Bk —
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12.4 EUSART [FS#ER

2D B AT A B R A R A sz A4
MBNEAFHI RS . P57 AR 3 I B T A4
WIS, I RGP SR . s
AL 2 B, RIS i N I A A L

FERDHT, A 2 A5 52 XU Es LM A .
MBNEAFAE ] LRI SR I B, R i 3 AT A8
TS A N RO R R R AL 25 A7 o PR A XL 1)
Hdfage, PridlAb i AR T TR
e BIESAEANSN A ] LA AR B, (H2
ANBE I AT e s R % . EUSART RERTLAFE O 4% 345
s WRTLUE ) B A8 1F

[l 2 36 T o A FH A S A A2 1 A7

12.4.1 [d] 20 E P

FHIRL R EUSART fit B 4 [Fl 25 44 1«
« SYNC=1

« CSRC=1

« SREN=0 (TR ;
« CREN=0 (AFKR%) ;
« SPEN=1

# TXSTA 2547281 SYNC f7% 1, ¥ EUSART fic &
T FZBHE. ¥ TXSTA 517451 CSRC A& 1, Kds
PERCE N F et . ¥ RCSTA %4785 1¥) SREN #1 CREN
PriEZE, UIHIERESIEAL T RB BN, 75 SR e B o0 2
WA s, K5 RCSTA (7 7% SPEN A& 1, fifE
EUSART. Wi RX/DT &% TX/CK 3|58 753 H ,
DAZE A 1 ANSEL f7 2% 114530 1/0 Thifg.

12411 FFERE

[R5 B AL S Al AT (R I b 2 Rl B AL e . BUE N
TSR TXICK BIEIRENE S, Y
EUSART #¢ & by [d)25 KRk #AE e, TXICK 511 A 3hfd
BN S R ATER A AN B BT R
A, DR EAIE NI E 2 SN BE 7 B ) Sy —
A B R, 5 % 0 Bl At R R A % b Ak ah
.

12.41.2  INEPHEE

PRI e R PEE T L Microwire 3R &.
BAUDCTL %4721 SCKP {7k £ ik k. K5 SCKP
7B 1B 2S RAR S W B N R HLT . 24 SCKP & 1
I, B e R N BRI R AR AR . 1 E SCKPAT,

B s IR AR B T, 2475 % SCKP i, 44
PEAEREAN I b ) _ BTy R AR A

SREN =1 (HT#40
CREN =1 (T4

12.41.3 [A] 22 ¥ k1%

FHASE RX/DT 514 £ . 24 EUSART FECE A IR
R EERAER, 23 RX/DT F1 TX/CK %ty 511
SRR

M TXREG % ffas BN — M 2RI K I% . Wi TSR
AT AR A7 4 T SR 3 T — A, BB A S R A A
TXREG ', HFIKIEFEW PRI k. g
R, BN AR EL S NTSRYH
i, I TXREG H HI%d 2 4l ar BIAL 4 81 TSR A7 8% .
1225 )N TXREG {54 3] TSR JG4 LRV T4 3% Hd o
FEAN B AL AE A B TR R A0, IR s
B, BHE N A BT A k.

- TSR W A7 I AR BIBla 7 i as . A
SR A REE T E .
12414 AP EHEIOERE

1. ¥4kt SPBRGH #il SPBRG XX aifEas bl &
BRGH 1 BRG16 {7, ASRERTFF R (I
#12.377 “EUSARTHEFR KA (BRG) ) .

2. ¥ SYNC. SPEN #1 CSRC i 1, flifglAL -
B AT

3. ¥ SREN A1 CREN i %, 2% bR,

4. F TXEN {785 1 e kiR,

5. WMRWERIE I M TFHF, ¥ TXE 1.

6. TG, K TXIE. GIE il PEIE # I St
1,

7. WBEPERIE O A,
TX9D £ .

8. IR EIEEEN TXREG 294788 I 5 K i% .

INAERLD AR UA(E/E TN

© 2007 Microchip Technology Inc.
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B 12-10: [P Ri%

gﬁﬂ?T X bit0 > bit1 bit 2 ><j b< bit 7 X bit0 X bitT X ><j S X bit7
TXICK 51 H I e IR ¢ (Y s A s IR ( 1
(SCKF?: 0) ’_S ’_g
TX/CK 5 c

DICK 51 Ny Sy Y O s I N e O e N e O O s O
N 1 {

TXREG % {788 e B

TXIF £ i ((

Gtz L g S ))

TRMT 1 —— (( (( [

)) ))
TXEN 7 (S (¢ =
2 LR, SPBRG =0, ALK 28 M.
B 12-11:. [FEPRZE (Eid TXEN)
RX/DT 51 X bito X b1 X w2 §§ X hite X bit7

TXICK 311 4/—\_/—\_/—\ S_/—\

A :
TXREG 717 4% , SS :
TXIF fi ‘ (( :
[ )) '
TRMT 6| ( T
((
TXEN fir )/
#12-7: SR EERIEE RN T
. . . . . . . : POR A BOR | FrAHAMSENL
Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
EH B Rl
BAUDCTL [ABDOVF| RCIDL | — | SCKP | BRG16 | — WUE | ABDEN | 01-0 0-00 | 01-0 0-00
INTCON GE | PEIE | TOIE | INTE | RBIE | TOIF | INTF | RBIF | 0000 000x | 0000 000x
PIE1 — ADE | RCIE | TXIE | SSPIE | CCP1IE | TMR2IE | TMRTIE | -000 0000 | -000 0000
PIRT — ADIF | RCIF | TXIF | SSPIF | CCP1IF | TMR2IF | TMRTIF | -000 0000 | -000 0000
RCREG | EUSART B8t 4 17 5% 0000 0000 0000 0000
RCSTA | SPEN | Rx9 | SREN | CREN | ADDEN | FERR | OERR | RX9D | 0000 000x | 0000 000x
SPBRG | BRG7 | BRG6 | BRG5 | BRG4 | BRG3 | BRG2 | BRG1 | BRGO | 0000 0000 | 0000 0000
SPBRGH | BRG15 | BRG14 | BRG13 | BRG12 | BRG11 | BRG10 | BRG9 | BRG8 | 0000 0000 | 0000 0000
TRISC | TRISC7 | TRISC6 | TRISC5 | TRISC4 | TRISC3 | TRISC2 | TRISC1 | TRISCO | 1111 1111 [ 1111 1111
TXREG EUSART Rk a7 f7 e 0000 0000 0000 0000
TXSTA CSRC | TX9 | TXEN | SYNC | SENDB | BRGH | TRMT | Tx9D | 0000 0010 | 0000 0010
B x = RHL - = KRB GEH 0) o FPEERIEAMEA ST,

DS41291D_CN #5170 7t oy
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12.4.1.5  [AL EEEK

£ RX/DT 5| e gidis . 24 EUSART Bd'E 4 [F2P 3%
B, B BhEE ISR RX/DT F1 TXICK 5| B H
URENAS .

FEFSET, Bl EREN, (RCSTA AFf7asi
SREN 1) BUELALRAE REA. (RCSTA 7 f72% 1) CREN
0 B A A REEN .

2% SREN & 1, CREN fiilZEH, — MNP PE %
DBAERALEL R B A 2 DI AR . AR S TR
Ji, H3E®E SREN f7. X CREN # 1 I, Wr-A4iE
R Bh, HFNEE CREN Hik. Wi CREN £/
R R s S, ) CK IepsT RS 1, HEFEi%
Ao 745, 405 SREN fil CREN #E'#& 1, 2458 —
MNEFAE R SE RN, SREN A%, CREN {5k,
¥ SREN 8k CREN 7% 1, Jazh#zi. 7 TX/CK it
SIS 5 1R B SRRE RXIDT 58, 3ok iedt
BB AW w479 (RSR) . ¥4 RSR
Bl — AL, % RCIF 7% 1, FAASBA 2
T FIFO. #2205 FIFO Fh g T 7 45 A 8 A7 ] 3
it RCREG I, HEHA FIFO 0 K45, W
RCIF £ gifh e 1 R&.

12.4.1.6 s B R

U FIFO 22 g8 vl LMRAE 2 N FEFF. {1 RCREG LA
Vi) FIFO ZHi, et B8 3 Nrqd, =4
Wi IR . DB, RCSTA 2747231 OERR A4 1,
FIFO " 5E T AR A S S « T LAY FIFO 2 s
W 2 D25, HRERRPERRNT, AREFER AR
T HARm I i bR 4T, % OERR g2, Wil
KA B, SREN A7 4'E 1°4k4, CREN A7 435 20k
5, MBI RCREG A7 S Mea . a0 s i,
CREN Jy & 1RZ&, WTT LA % RCSTA % /74511 CREN
f7 85 % SPEN £i7 LA A7 EUSART, MM % .

12417 W 9 ALFATF

EUSART I 9 17 745 . 24 RCSTA 2578811 RX9
fE 11, EUSART 3B M REAS F 451K 9 A7 53 75
A RSR. RCSTA #7174l RXOD f7 & FIFO Thism
RIL PR B AL BYEAL (B EdEAL) « SN
FIFO ZEph 241 9 Ar ¥, %2ifEi RCREG ) 8
AMEALZ W, BEHL RX9OD Hdif o

12.41.8 [P EHEEECRE

1. HIEMIBEERYG1E— % SPBRGH:SPBRG 7
£8%. S BRGH fil BRG16 £ E 1 ik
%, LSRR B

2. ¥ SYNC. SPEN #1 CSRC £ & 1 flifig )5 145
HATER .

3. W CREN F1 SREN fiig%.

4. WRAEH R, K INTCON %747 %% 1) GIE f1 PEIE
fiE 1, ¥ RCIE & 1.

5 WRTEEW O M TFR, ¥ RXOMIE 1.

6. ¥ SRENf7#E 1, HghEll, ¥ CREN f7H 1
i eI S

7. MERBWGEREE, B RCIF FWibrEAME 1.
W LA RCIE B 1, B4 — k.

8. £ RCSTA FAF#5LISREUES O MR lL  (filife
PEERCD 5 IR B R v 2 A5 7 AR

9. % RCREG Z /7 #s SRENE W EI 1Y) 8 A4l -

SR A AR, TE S RCSTAR 245 ICREN

{78 % SPEN LLE 7 EUSART Kk bR i o

© 2007 Microchip Technology Inc.
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B 12-12:  FPE (EERK, SREN)
RX/DT ] - - - - R ) )
Sl > nito X bitt X itz X bits X bita X bits X bit6 bit 7
(K S [ T I [ I S ey I e IO B
Elli
(SoRm I N e I HE e N e HE s S s BN
SREN f/
SREN i, ] I
CREN fii ¢’ o
RCIF £
CofilD) L
RXREG
¥ I T SREN = 1 1 BRGH = 0 15 :HeHi .
* 12-8: 5 FIP LA R I 4%
. . . . . . . . POR 1 BOR | FraHAhE AL
Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
i e it
BAUDCTL [ABDOVF | RCIDL | — SCKP | BRG16 | — WUE | ABDEN | 01-0 0-00 | 01-0 0-00
INTCON GE | PEIE | ToE | INTE | RBIE | ToIF | INTF | RBIF | 0000 000x | 0000 000x
PIE1 — ADIE | RCIE | TXIE | SSPIE | CCP1IE | TMR2IE | TMR1IE | -000 0000 | -000 0000
PIR1 — ADIF | RCIF | TXIF | SSPIF | CCP1IF | TMR2IF | TMR1IF | -000 0000 | -000 0000
RCREG | EUSART #:I5 dE 2 758 0000 0000 | 0000 0000
RCSTA SPEN | RXx9 | SREN | CREN | ADDEN | FERR | OERR | Rx9D | 0000 000x | 0000 000x
SPBRG | BRG7 | BRG6 | BRG5 | BRG4 | BRG3 | BRG2 | BRG1 | BRGO | 0000 0000 | 0000 0000
SPBRGH | BRG15 | BRG14 | BRG13 | BRG12 | BRG11 | BRG10 | BRG9 | BRG8 | 0000 0000 | 0000 0000
TRISC | TRISC7 | TRISC6 | TRISC5 | TRISC4 | TRISC3 | TRISC2 | TRISC1 | TRISCO | 1111 1111 | 1111 1111
TXREG | EUSART RIiEHii % 4773 0000 0000 | 0000 0000
TXSTA csRC | Tx9 | TXEN | SYNC | SENDB | BRGH | TRMT | Tx9D | 0000 0010 | 0000 0010
By x = RAL - = KRB, Bk 0. R BB BRI,

DS41291D_CN #5172 7T
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12.4.2 ] 35 B, IR TXREG B A 2 A%, RGHAT SLEEP §54, N

A sk SIS I o SHIL T HE DL

N B4 KA EUSART Jic & 7] 25 M1k «

« SYNC=1 1. TR B TSR %747 8T HHT R I%

. CSRC = 0 2. AT H A TXREG 47

- SREN=0 CIF#i%) ; SREN=1 (HITHiI0 > TX;EF *Eﬁﬁ;’{iljfif;; XREG 4 s
— oy, _ . s AR "l ar N

: gs:s;g JHFH3%) 5 CREN=1 (I T4 S N 5 TSR, % ki TXIF 5 1.

5. iR PEIE F1 TXIE 7 &R 1, W) EH WK 2840 A

1% TXSTA %7231 SYNC A78 1, W4 3HaCEH T PRIRAR AR, SREHAT F—4454. Wi GIE

HHAE . B TXSTA (74951 CSRC A& 1, KA Mil & RS 1, B A o IR 45 R

HNFNEEAT . ¥ RCSTA 217251 SREN 1 CREN 73

T@ﬂﬁﬁﬁ%ﬁ%&%&ﬁiiﬁ;ﬁﬂ,ﬁigﬁfﬁ{%ﬁﬁ?ﬁ{%% 12422  [FABNRIERE:

o R =5 W H vyEe 1, 1 | Ny ey s
"E&ﬁ/ifw % o RX/DT}?TX/CK Al géfy B fﬁﬁf 1. # SYNC i SPEN fir i 1 45 CSRC friff .
LA ANSEL B8 1K1 1O 2hiie 2. 45 CREN 7l SREN {3

3. WnRAEH AW, #INTCON % 77 4 /) GIE Fl PEIE
12.4.2.1  EUSART [H Mgl k% frE 1, 3K TXIE f7 8 1,
BRI R A, IF135 M MBI B T A I BT A ) 4. R TRIE O (A, R TXO AL 1.
M (W28 124134 “FEpEERE”) . 5. ¥ TXEN {7 1 ffifE &%,

6. AIEFERIEL O T HE, KRS A TX9D fi7.

7. KT 8 A1 S A TXREG %5 728 Ttk o
* 12-9: 5FP NS RIEARR K &4

. . . . . . . . POR #I BOR | i HAR B AL
2R Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 i oy

BAUDCTL | ABDOVF | RCIDL — SCKP BRG16 — WUE ABDEN | 01-0 0-00 | 01-0 0-00
INTCON GIE PEIE TOIE INTE RBIE TOIF INTF RBIF 0000 000x | 0000 000x
PIE1 — ADIE RCIE TXIE SSPIE | CCP1IE | TMR2IE | TMR1IE | -000 0000 | =000 0000
PIR1 — ADIF RCIF TXIF SSPIF CCP1IF | TMR2IF | TMR1IF | -000 0000 | -000 0000
RCREG EUSART I i 25 47 52 0000 0000 | 0000 0000
RCSTA SPEN RX9 SREN CREN ADDEN FERR OERR RX9D 0000 000x | 0000 000x
SPBRG BRG7 BRG6 BRG5 BRG4 BRG3 BRG2 BRG1 BRGO 0000 0000 | 0000 0000
SPBRGH BRG15 | BRG14 | BRG13 | BRG12 BRG11 BRG10 BRG9 BRG8 0000 0000 | 0000 0000
TRISC TRISC7 | TRISC6 | TRISC5 | TRISC4 | TRISC3 | TRISC2 | TRISC1 | TRISCO | 1111 1111 | 1111 1111
TXREG EUSART &% % 25 17 4% 0000 0000 | 0000 0000
TXSTA CSRC | TX9 | TXEN | SYNC | SENDB | BRGH | TRMT | Tx9D | 0000 0010 | 0000 0010

Bl x = RAL - = KRB GEH 0D o P NBIRIEAERIA T,
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12.4.2.3  EUSART [ \ah# 12.42.4 [P NSO E :
B T CUR ARSI S 45 R0 A Bl X ) A% J5 2R AR 1. ¥ SYNC Fl SPEN 1 # 1 3£ CSRC 1% .
. (5124157 “FEPEEBK" . 2. FEAEFITWT, W0 INTCON 257788 GIE Al
o IRARMER PEIE 7% 1, JFK RCIE {7 1.
« CREN 732 1, PSR B A ZS bk 3. WETFEE 97, ¥ RXME 1,

. 4. ¥ CRENf7# 1, Mgk,
« SREN {7, 7EMBIEATA “AERME” 5. HPWSERJE, ¥ RCIF A& 1. W RCIE &
HURAERE AMRIRBER 2 6T, D645 CREN ALE 1, WUt U
PRIRBER YT Bl 545 . RSR %47 BRI, s 6. WRALHE 9 (LA, M RCSTA %77k RX9D
LR R AR AL R RCREG %748, WA DRI i
RCIE A VRO 1, W7 A I v Wk A8 2 40 IR IR AR 2 g 7. 1 RCREG #if£a%, MW FIFO 22 ph 3R SREL %
M, REPIT T —%F4. Wik GIE fithE 1, WP W) 8 MEEHREAL
b e 21 v 1 e A AAT 8. WA AR, T ERCSTAR A7 44 IICREN

{7 B3 2 SPEN o7 A& v EUSART K5 B4 i

* 12-10: 52 NS ERHEK ) A o

. . . . . . : . POR #1 BOR | FrE At = AL
£FR Bit7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 - Sy
BAUDCTL | ABDOVF | RCIDL = SCKP | BRG16 = WUE | ABDEN | 01-0 0-00 | 01-0 0-00
INTCON GIE PEIE TOIE INTE RBIE TOIF INTF RBIF | 0000 000x | 0000 000x
PIE1 — ADIE RCIE TXIE SSPIE | CCP1IE | TMR2IE | TMR1IE | -000 0000 | 000 0000
PIR1 — ADIF RCIF TXIF SSPIF | CCP1IF | TMR2IF | TMR1IF | =000 0000 | =000 0000
RCREG | EUSART # M 2 47 % 0000 0000 | 0000 0000
RCSTA SPEN RX9 SREN | CREN | ADDEN | FERR | OERR | RX9D | 0000 000x | 0000 000x
SPBRG BRG7 | BRG6 | BRG5 | BRG4 | BRG3 | BRG2 | BRGt BRGO | 0000 0000 | 0000 0000
SPBRGH | BRG15 | BRG14 | BRG13 | BRG12 | BRG11 | BRG10 | BRG9 | BRG8 | 0000 0000 | 0000 0000
TRISC TRISC7 | TRISC6 | TRISC5 | TRISC4 | TRISC3 | TRISC2 | TRISC1 | TRISCO | 1111 1111 | 1111 1111

TXREG EUSART &£l % 24t 0000 0000 | 0000 0000

TXSTA CSRC TX9 TXEN SYNC | SENDB | BRGH TRMT TX9D 0000 0010 | 0000 0010

B x =R, - = REH GEH 0D o AP MNBHERBCAERI AR 0T,

DS41291D_CN #3174 Til o= © 2007 Microchip Technology Inc.
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13.0 EEEPHEITHE (MSSP)
Hh

131 ¥ SSP (MSSP) Eibifid

TEE 4TI (Master Synchronous Serial Port,
MSSP) b T [ H A Ab v 5l 5 (LA T30 15 1 H
ATHEN o XA IR T LUZ SR AT EEPROM. BA7 %
2% WoRIRANAR L A/D a8, MSSP Bitf T %)
PR AR
< HATAMBR R (SPD
. |ZCTM

- AR

- MG GZFF ik eR)
12C B O ZERELE b # AR
o EEH
o Z BN
o MFhEEA

13.2 #EHIFFE

MSSP B A =ANMEX I 45 . BFE—> STATUS
AL RPN 3 1 25 A7 o

LATAR 3145 T MSSP IR A 2747 2% (SSPSTAT) ,

ZATAR13-245 I T MSSP il a7 /7% 1 (SSPCON1) ,

ZATAR13-3 45 H T MSSP £l %7 /7 %% 2 (SSPCON2) .

© 2007 Microchip Technology Inc.
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TR 1341: SSPSTAT: SSP RAHF%
RIW-0 RIW-0 R0 R0 R0 R0 R0 R0
SMP | cke DA | P | s RIW UA BF
bit 7 bit 0
[Lpa
R = A B4 W = 1] 5 U = RSZEAL, B4 0
-n = L HE A AR 1=H1 0=yh% X = A4
bit 7 SMP: XAENL
SPI - #shiat.

1 = LK L ) A A A K0
0 = EH5H i H I 1] (1) w17 SR A B N 40
SPI M\
24§ ] SPI I MBI, 25250 SMP 2,
16 12C FHsai MR R
1 =25 AR R, ARAE R R0 (100 kHz F1 1 MHZ)
0 = fEREAR LRI, kit (400 kH)
bit 6 CKE: SPI I #pilirik£:47
CKP = 0:
1 = {E SCK 5 b T ka2 £l
0 = 7€ SCK 5| i1 T Fus R IEHd
CKP=1:
1 = 7E SCK 7| I T Fvi Rk o
0 = 7€ SCK 5| EIHds R IE
bit 5 DIA: i / HbhiEfr (BB 12C B
1 = Fomdpa PRl A 16 (1 7 Y 2 H
0 = RN Jr Fal & 32 1 7T e okt
bit 4 P: {51047
(IR 12C M. A%11 MSSP ik (SSPEN %) mibirpit%. )
1 = FontpeJa il B TR, CRATZAL N 0) 6
0 = R IpeJa AN Z 2 1AL
bit 3 S: jlihfr
(IR 12C K. A1k MSSP ik (SSPEN %) bR iE%E. )
1 = RoRbp a2 T Ranhr CRALZAR 0D .
0 = fJa AR B LG
bit 2 RIW: i/ SR{EE (I 12C #ixk)

AL HIRARAFAE I UL L L 1) RIW 45 S o A AL/E ML DE I TP AR B R —ANERBAAE o 5 1E R 5kl ACK Rz

A

1= EfERZE
0= AREEBATRI%

A7 5 SEN. RSEN. PEN. RCEN i ACKEN fiZ 4R uliiz 5. 1) 45 Foks ¥/~ MSSP s 725 AR .

bit 1 UA: Sk (UBR 10 7 12C Bz
1= Fon 1 5 5 SSPADD 27 /748 (1)
0= AN Z B bt
bit 0 BF: ZZiiasiiiRaAL
Hel (SPILAII2C #ERD
1= Bsel, SSPBUF i
0= AT, SSPBUF =¥
REE VIR 12ZC My
1= MaRIEERE  CRUEE ACK Ffstikfr) , SSPBUF il
0 = Him Kikse . OREHE ACK FfE1Ef7) , SSPBUF =¥

i

DS41291D_CN %176 7 |
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TS 13-2:

SSPCON: SSP #&H|& 7481

R/W-0

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

WCOL

| sspov. | ssPeN | ckp | ssPm3 SSPM2 SSPM1 SSPMO

bit 7

bit 0

3pa

R = A4z

W = 547 U = RSB, 5220 0

-n = AN {E 1=%1 0=35% x = KA1

bit 7

bit 6

bit 5

bit 4

bit 3-0

WCOL: 5 5EA iy
£115%I§
1= 7C PC R LT R IE BRI EM T, BIEXT SSPBUF /24 UHT 5 HiE
0= REREMR
e
1= [FAEREM AT, X SSPBUF 788 SHE (A ks %)
0= REHEMR
SSPOV: Hlii 457~
7 SPIFLF
1= SSPBUF {//{RFERT—2um, SOCEI—/NHi71 . WG RS, SSPSR dfifidhi & k. Wit HarE N Tk
Ao EMNSIEE T, BIAECRSEAE, I Bt SSPBUF LA Suiti tH o #EEdsialrh, S AYE 1, e
VAR i B, #ELEI S SSPBUF i /7de kK ash G M i AHE %) .
0 :2 WA R
£ 12C A :
1= SSPIBUF AT ARATORIETT— B, S —ASFNN T . B RIERIT SSPOV {0 AT AT =AE A 0420 F 4R 1
HE) .
0= Wi

SSPEN: [f] 83473 A gL

(+sz~i/\ffﬁﬁﬂﬁ HEXAL AT e eV SRR PN E
{E SPIASAT
1= {GAEATIR1)H SCK. SDO. SDI Fil SS it iy AT 11751 1

0 =% “‘JJ:tWT i I L | RS 1O i 15| i

/E 15C #5

1= Aflif F% 3ty L1 If2Ks SDA R SCL & | JHIFC B A #5475 1151

0= A& AT IR e | HIEC E A 1/O it 115 |

CKP: [ BBl L FEAL

1t SPI ﬁi& b

1 = IR AR

0 = W PR A R T

76 12C it R,

SCK R ihl

1 = fili GE I

0= ﬁﬁuﬁ%ﬁﬂm%% CRBEERD o TSR g i e
12C F¥

fﬁt*%ft?ﬂffﬂ

SSPM<3:0>: [R5 Hi47 v AR 2L I BAT.

0000 = SPI F 48, Il = Fosc/4

0001 = SPI 4, W4l = Fosc/16

0010 = SPI F 44, K4l = Fosc/64

0011 = SPI E#MX, Wl =TMR2 4t /2

0100 = SPI \\gh#iz, W%k =SCK 51, fiifE SS HIH

0101 = SPI \Zh#sl, W%l =SCK 51, 51k SS 5IHiHl, SS nfHE /0 51

0110 = 1°C MEhHE, 7 frdbht

0111 = 12C Bk, 10 fritadik

1000 = 12C L#5H, Wk = Fosc/(4 * (SSPADD+1))

1001 = 2% 1 F2E3 ohfg

1010 = &%

1011 = 5% 1PC B0 X B ONBHZE D

1100 = f&%

1101 = 4%

1110 = 12C B, 7 Rt I SR dh i 042 b7 o

1111 = 12C BRI, 10 frdbhl, I A VFRIGRLAME 1147 i

© 2007 Microchip Technology Inc. ?‘JJ

i

DS41291D_CN 55177 5L




PIC16F882/883/884/886/887

FIFE 13-3; SSPCON2: SSP il #73% 2
R/W-0 R0 R/W-0 RIW-0 R/W-0 R/IW-0 RIW-0 R/IW-0
GCEN | ACKSTAT | ACKDT | ACKEN | RCEN PEN RSEN SEN

bit 7 bit 0

B

R = nJ B4 W = "] 54 U= RSB, B4 0

-n = AT I HE 1=%1 0=1H% x = KA

bit 7 GCEN: J FITIIAERER. (1L 1PC Ma i)

1= fVFAE SSPSR A E ) FEIT M sk (0000h) 7™ A= F i
0 = 510 FE Iy sk

bit 6 ACKSTAT: NZSRAN (PR T 12C E4Ei)
Y R IERE R
1 = REUEIR A N BhALF N2
0 = S I EIR B M Bh 2Rt b 2

bit 5 ACKDT: NAHIRNM (PR T 12C E#R)
E RO AT,
FH P AEBIRCSE B RN 7 A E
1= A&
0 = W3

bit 4 ACKEN: N&JFFIMaEA. (LB 1PC 1 #ki)
ZELFHUAL T

1= 7 SDA I SCL 5| R FFsl, %% ACKDT $Efir. i fk &2

0= NEFFITEN
bit 3 RCEN: #ZUffiasfr (PR 12C FFpiat)
1 = {{% 12C i
0 = Bl N
bit 2 PEN: 5 1E4&PHEReR  (AUBRT 12C E#iia)
SCK Bz il
1 =7t SDA H1 SCL 5|Jja g1k 44k, mtlif; A3hiE %,
0 = {514 A
bit 1 RCEN: FHAZI&MEREN. (U 12C 8D
1= {1t SDA ¥ SCL 5|3 ER Jash4c . sk A3k
0= EHFEhEKMTH
bit 0 SEN: Jigh&fHdaets (UM 12C E#kixt)
1 =7E SDA fiI SCL 518 s a8 5k, HtEf: Asig %,
0 = BB &N

A

A

¥ 1. % ACKEN. RCEN. PEN. RSEN 1 SEN f7: I [2C Mt R /EZS A, A7 nf fETE 1 5 1
(EABIEHL (spooling) ) HulGELHNF SSPBUF #H47 5#:4E  (2%11-5 SSPBUF) .

hig

DS41291D_CN %178 ¥ ke
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13.3  SPI 5%

SPI ¥z A I RS b il 8 frdidE. 4% SPI
WA 4 Fpiae T8 H R CLR =AN DR o8 i -

o BATEIRM Y (SDO) ——RC5/SDO

o HATHEREMI N (SDI) ——RC4/SDI/SDA

o BATINEN (SCK) ——RC3/SCK/SCL

UL, EATRE PP NS AR a2 4 A5 |-
- MEhik# (SS) ——RA5/SS/AN4

13.3.1 TAE R

MAuEA SPLIN, F5 B G JLANETR . w] LLE X AH R

K67 (SSPCON<5:0> Il SSPSTAT<7:6>) 4afik

YR . XLy T4 DL NI

o TR (SCK R IN B )

o AEIER (SCK 1E K I B A

o IBIEYE  (SCK A AR

o A N ISR REARAT OB ey R I T e e ) R
J=9)

o IAMAEY (£ SCK W _ETHE 1 N B i)

o BFBRIECR (PR EE D

o MBhEER (R T MshiE)

Kl 13-1 B/R T 7E SPI AT MSSP B IFHER .

B 13-1: MSSP#EE (SPIER)
ok
< > B 2k

i 5

SSPBUF 7 f74%

b2+ sspsruwnn |

SDI bit 0 B

1 NEE
=T

SS n
PR
2
i e
SSPM<3:0>
SMP:CKE 4 TMR2
f2 (MR-
el <L
i T4y Apise | Tosc
SCK 4 16,64
SSPSR 1 [l 4 TXIRX
TRIS {if

W: VO 5IEAX Vop Ml Vss i AR LR

MSSP fiih —AN k3% [ Bl A 27 4% (SSPSR) FlI
— B AESE (SSPBUF) 41, SSPSR %
NI 280, S AU AERT. SSPBUF {47 Lik'E
A SSPSR ¥4 B BB B S st k. — B
8 Mg e, T N SSPBUF #4745 .
SRJG, SSPSTAT Zi {77 rh aviifrill iz BF Fl PIR1
FAE SRR Wi bR A SSPIF B 1. X R X ZZ
Bl (SSPBUF) i Vi S B W A 1 $50ds 2 1Ty
BRI — AT ERER KIE 1 BalOI, AT
WNE'E SSPBUF 7 17 2% #1872 20, 1K
SSPCON Zi 7405 i sS4 47 WCOL # 1. i H
FHAH AR WCOL a2, & MITERAR] T — kot
SSPBUF ) 5HAF 215 RIh5E k.

© 2007 Microchip Technology Inc.
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2 W A S AR S e, R N AN R
B 75 N SSPBUF 2 Wi, K¢ SSPBUF H{{jH5i—4>
Byuiset o ZErhasiibiS AL BF (SSPSTAT Z47a%) M
TR SSPBUF T4 T I 2 3l (Rikse
D o 4 SSPBUF H Al #1355, BF AZEI#E % .
IR SPIAUANAE Jy R 3% 2%, IR LS E B .
W] MSSP HR Ik ) W & 326 BB AR I 58 Jl o 06200
T/ B SSPBUF . 1 SEA A b ok A 28 20 s 1)
WOk, PR A ik RVRE T R AN 2 R A S e
% 13-1 B7x T 3% SSPBUF  (SSPSR) #4745 K 1%
{apuw N

REE LS SSPSR Zifias, HAEERT Fht SSPBUF 4F
AEBIAE S . AL, MSSP IR 274538 SSPSTAT ¥4
FRARE RS

1 13-1: 23 SSPBUF (SSPSR) %

13.3.2  ffifE SPI1/O

T GE 4T O, SSPCON 2772 MSSP {fifEfr
SSPEN WAE 1. BEMNIENEE SPI A, ek
SSPEN {ii&%, FHWIiAtk SSPCON ifray, REH
SSPEN fi7 % 1, X443 SDI. SDO. SCK 1SS 5| i &
AT S, BRI [ M AT O, IR
HHIETT AL (FF TRIS A7) IEHgnfs, ik T
+ SDI 1 SPI #idk [ Bhiz

- W% SDO 1] TRISC<5> %

o WK SCK (E#40) [1) TRISC<3> {iif %

o WK SCK (ABhERD ) TRISC<3> friE%

« Wt SS 1 TRISA<5> & 1

W FATATASAR B ) HR AT 0 1 D, AT S I8 6] I F e
Jit (TRIS) 254788 B A AR R AE KBk

LOOP BTFSS SSPSTAT, BF
GOTO LOOP ; No
MOVE SSPBUF, W

;Has data been received

(transmit complete) ?

;WREG reg = contents of SSPBUF

MOVWE RXDATA ;Save in user RAM,

if data is meaningful

MOVE  TXDATA, W

MOVWE SSPBUF ;New data to xmit

;W reg = contents of TXDATA

DS41291D_CN %180 5t
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13.3.3 T

FAIEEEE SCK, R TT CAREIN 5 sh&idiitd . Fantk
FRYE AU 52 B 1E B AR AT I T 6 2
X, HUE— 55 N\ SSPBUF % /728 Ml TG K
B iR SPI AU A g, WIRT L4 R SDO
W CEHYmPERE W) « SSPSR % rieiuik i
K Bhig 2t SDI 51 RE 5 3T LB AN .
NFEH WG, WP ES SR RN
SSPBUF Zfiay (AN AW ATIREALE 1) o XA LA
A N RN “RBiEsh i (Line Activity
Monitor) ” #i=X, ERA .

TE X SSPCON #1745 1 CKP A7 EAT AH Y. 4 FE oK
LRI IR E. 18] 13-2, &1 13-4 18] 13-5 45 T SPI
WAEMEIEE, Hd MSb # 5 %e ki, 7EEHBAT,
SPI IFBhdR (LEReR) n P mfE s e o FHdE R
L

« Fosc/4 (uf Tcy)

« Fosc/16 (i, 4-Tcy)

« Fosc/64 (af 16-Tcy)

« Timer2 %t /2

XA VF ) B KA A< 4 10.00 Mbps - (214 3R
40 MHz It)) .

B 13-2 45 Hh T B BOE I . 1 SSPSTAT % A7 &
ff) CKE {7 1 1, SDO ¥fiéft SCK Lt BLIN Bl
R 2 B BRI AR 2240 i SSPSTAT 7747
i) SMP A7 HPRZSeE . B TR R R R
He N SSPBUF [fI i) .

A 13-2:  SPIUERIEAE (FEEFD

SSPBUF l
SCK
(CKP = 0
CKE=0) |
SCK l
(CKP=1 |
CKE=0) | | 4 FhE
SCK | izt
(CKP = 0
CKE=1) :
SCK ;
(CKP =1 |
CKE=1) |

I | | | | | | |
SDO D bit7 X bite X bits X bita X bit3 X bit2 X bit1 X bit0 |
(CKE = 0) ; ' ' ' ' - ' '

[ \ I | | | | | |
SDO > bit7 X bit6 X bit5 X bit4 X bit3, X bit2 X bit 1 X bit0
(CKE=1) I I [ [ I i f f f
(SMP = 0) | b7 | | | | | | | bto |
A | | | | | | | | |
LR EREENE RN N
(SMP =0) I I I I I I I I
(SMP=1) | bit7 bit 0
" |
S S S S S S
KA | -
(SMP = 1) |
SSPIF %

b b Q2

SSPSR % 0 Q4 JE
SSPBUF JA I Q4

© 2007 Microchip Technology Inc.
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13.34 MBI

TEMENA T, 24 SCK 5| A i ikl i,
ERRRSCE S . s — BB S, PIRT 2947 5%
] SSPIF ik &AL E 1.

ENEFERT, e i SCK 511 A5 It i it
G4 R A SR ) B Eaab S Wl Rt s R G 1 (1 R e ]
5 N ) 5K

FERIIRE T, B AT Rk | g . 2ales)—
ANFATI, B RIS e i

13.3.5  MBhiEEElEL

SS 51 et TARERD MBI, SPI A TAEAEM
BT, FHERESSH I HiEH] (SSPXCON1<3:.0>=04h) .
TLAE SS SIS, RAgK %5 I3 sh LIk
o M SS TR T, A A B I A AT,

i SDO 3R E. 4 SS oIy i HUOT I, B
R S RE T, SDO 5 A TR S, 122
B o AR AT 2, W ANE Ly /R R R

B 1 % SPILAAEMBIBENF, 3 H SS 31M
HlfiHE (SSPXCON1<3:0>=0100) I, Il
R SS HIHE N VoD HIF, SPIBIHuK 52

£i7.o
2: 4WAE CKE & 1 (SSPSTAT Zfras) I
BN SPI, W24 24 B SS 51

i

2 SPI BRI ANTJ5, Ar v s b 00 X nT BLUE R
SRTRE SS 5B A v Fi-- ke SSPEN V45 oK S
H SDO 5 IJHAN SDI 5| JAHIE AT LA FON L A5 . 4
SPI i ZAT Ay Bt AR, SDO 51 Iy LLgl e & iy
No XFEEAE LT M SDO Kax#dli. B2k SDI A2x5]
et o, DA 2 T LR AR B A (SDI 2

S
Ae) o

B 13-3:  MShFESHEE

o

SS

SCK
(CKP=0

55

CKE=0)

SCK
(CKP=1
CKE=0)

HA

5

SSPBUF

SDO

SDI

bit 7

-

(SMP =0)

A
R

(SMP =0)

SSPIF

S S

SSPSR |
SSPBUF

Q2 JE ]‘

1 Q4 J5 3]

M

(
J

SN
NN

DS41291D_CN %182 1t
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B 13-4:  SPIEAXBE M\FER, CKE=0)

SCK
(CKP=0
CKE =0)

SCK
(CKP=1
CKE=0)

=1

SSPBUF Il

SDO : bit75><bit65 bit 5 E><bit4:><bit35><bit25 bit15><5 bt >—

SDI :
(SMP = 0)

Cbit7 ! ! l ! l . bit0

Moottt ottt

(SMP =0)

SSPIF

| : : : : : | | | wQ2
ggggﬁgu X . . . . . . . ! LL 1 Q4 J%ﬁjlq

A 13-5:  SPIEABE (M, CKE=1)

T

SCK
(CKP =0
CKE =1)
SCK

(CKP=1
CKE =1)

HA :
SSPBUF l ;

SDO

SDI
(SMP =0)

A
R
(SMP =0)

SSPIF

' ' ' ' ' ' ! ' ' CEQ2 ) R
SSPSR#| | ! ! ! ! : ! ! TE@ Q4 JaH
SSPBUF ' : i ' . . ' : : |
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13.36  IRHKERAE 13.3.8  MEBLURAE
FEERARUT, SRR TIRIREE S, I i i g # 13-1 45 T FrifE SPI AR CKP 55 CKE # il Ak
HH A1, BB ET, R FBCR ORI AR A I 6
PR . UBHR P 2SS TS, Bk Tk
R R - #13-1: SPI B4
TEMNENRCT,  SPI KIE [ B AL A 728 S de kb IR
TAF . T LR A4 TARRBER T, 11 EL ST FRE SPIEARE LN
BN SPI Ik [ B A B A7 . 4 8 A 4 i i CKP CKE
25, MSSP HlibriEArf g 1, HH WL vl 5 o 5 T
1t RS A o d

0, 1 0 0
13.3.7  HALMFEH 1, 0 1 1
SRS MSSP BRI T el L1 ! s

AT~ SMP A7 47 il I RAFE 4 8fs
% 13-2: 5 SPI 1EMK K F 7%
. . . . . . . . POR Al BOR | Fr& A A
Ao Bit7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 P et

INTCON | GIE/GIEH | PEIE/GIEL TOIE INTE RBIE TOIF INTF RBIF 0000 000x | 0000 000u
PIE1 — ADIE RCIE TXIE SSPIE CCP1IE TMR2IE | TMR1IE | 0000 0000 | 0000 0000
PIR1 — ADIF RCIF TXIF SSPIF CCP1IF TMR2IF | TMR1IF | -000 0000 | 0000 0000
SSPBUF | [] 35 B 4T o 1R 2 P 88 | Rk 27 A7 o XXXX XXXX uuuu uuuu
SSPCON WCOL SSPOV SSPEN CKP SSPM3 SSPM2 SSPM1 SSPMO | 0000 0000 | 0000 0000
SSPSTAT SMP CKE D/A P S R/W UA BF 0000 0000 | 0000 0000
TRISA TRISA7 TRISA6 TRISA5 | TRISA4 | TRISA3 TRISA2 TRISA1 TRISAO | 1111 1111 | 1111 1111
TRISC TRISC7 TRISC6 TRISC5 | TRISC4 | TRISC3 TRISC2 TRISC1 TRISCO | 1111 1111 | 1111 1111
B x = K&, u= A%, - = REHW, K 0. SPIRI FH MSSP L AE I 5% 5t

bi 1: PORTA. LATA #il TRISA #11f] bit 6 {X /£ ECIO # RCIO #r%# Fyeffifie. 76T A HAIGHT, eIasibIftseh o,

i
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13.4 MSSP I12C™ #:/E

MSSP itk T 4575 12C BiIs, A US4 (¥ L4 A0
MEIIhEE  CRLFR) HBITSCRE) . IF H B 4h
A7 45 1B A7 AR b R R BT B £R AT I SR (2 B ML
fi£) o MSSP HEH Szl T ARdERE NG, LU 7 47481 10
Ak,

HWA G T B0 L. eEm ss | (SCL)
——RC3/SCK/SCL 5111, A4l 511 (SDA) ——
RC4/SDI/SDA 5ljil. F /il TRISC<4:3> firkf
T | TG i A\ B G

it s SSPCON 25 f7- #11) MSSP i fig{i. SSPEN ' 1,
fififiE MSSP BT .

B 13-6: MSSPERE (2C AR

< W
Hdi a2
i 5

SSPBUF %%7#% |

SSPSR % fias
MSb LSb
| L A

}» HuhIC A

[ sspuskwen |

L [ sspaoowsz |

RC3/SCK/SCL

.Y
R

D

RC4/
SDI/ .—l}
SDA

Rad/ el il A RIS
fe 1A S AP fir
SSPSTAT % 174%))

i 10 51 AAT %423 Vop F1 Vss MRy — 4 .

MSSP it A 7 AN T 1PC HEM 21258 EATR:
« MSSP #ifil%7/74% 1 (SSPCON)

« MSSP #iil%7 £7-4% 2 (SSPCON2)

« MSSP R& %74 (SSPSTAT)

o HBATEM 1 RILGE P A7 4% (SSPBUF)

o MSSP B fi3: (SSPSR) : AAEE ) il

« MSSP Hutib 77 /7 4% (SSPADD)

« MSSP Jt#ii i f72% (SSPMSK)

A f#H SSPCON 7 47 #e ¥ 12C s fE. I 4f

SSPM<3:0> Biztik#%(7 (SSPCON Z7/Eas) FELLF

12C Bk 2 —:

« 12C 1#HMIR, Wb = OSC/4 (SSPADD +1)

< 12C MBI (7 frhl)

< 12C ABHEEE (10 Al

o 12C \BHER, 7 fitbhl,  FoVRERR G RIS 1A
Hfﬁ

o 12C \BHER, 10 fitbhl, SRR AR RIS A
KT

o 12C [ R L e, B

iR 0 SCL A SDA 51 JHgn e A% AT CERARRN 1)

TRISC fi % 1), AT 12C £k H SSPEN {7 & 1

Bl SCL F1 SDA 5|k JeAR IT 4 o

13.4.1 BN

ENHET, SCL 51HF1 SDA 5| 025 b Bic B ok 4

A (TRISC<4:3> & 1) . T (WM ELLE) MSSP

RO F B s S RS o

2 bl VT C N B 7E Hb il DG G 5 AL S R 20 g e, A

2 B AN (ACKD) ik, FHE 24 SSPSR

FAF AP B B P B2 N SSPBUF 1748 .

LB R A4, MSSP M A2 A ik ACK

ik

a)  ZErhasilikrisAr BF (SSPCON 27 478%) 7EHIk
PSR 1.

b) FEMRIEm ISPy, wHAsELS SSPOV
(SSPCON % f74%) CHE 1.

LEIXFEOL T, SSPSR FAAgsIMEA A SSPBUF, H
J& PIR1 29478811 SSPIF £ 2% 1, BF A7 &l it 52
SSPBUF % 72875 &0, 11 SSPOV v &l il #3452
S

TR IE R A, SCL e N 2055 i 5 /) i HL ST e
[ 1 5 /MG FESE T TRV SR . D6 T 12C VG b 1 v v
SERIIG HST I 1) BA B2 % MSSP R i) AR E SR, #50
I 2% 100 #1101,
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13.4.1.1 Sk

— HAFRET MSSP #ith, et &S A H s & r=4. 1

B HIUE, 8 AR SSPSR F g, 7

NEp (SCL) Zrf) LI RAEFT A M AAL . 25478

SSPSR<7:1> [{t<: 1 SSPADD 2 {7 2e A L4, %

ELIR AR S 8 ANk ik d (SCL) B R BEWEHE T . T

FHbHFUURS, If H BF f7F0 SSPOV frh %, &k

I =R

a) SSPSR A7 IMEBZEN SSPBUF #i{74%.

b) RihdsiitrEAr BF & 1.

c) 774 ACK Jliki,

d) 7EH 9 A SCL ki FFEHs, PIRT 7831
MSSP HilibriEfr SSPIF & 1 (W i by
) F=A= e p ) &

76 10 A bERE R, SR T R AN bk 7T . 2R

— AR 5 AR N 10 k. RW

(SSPSTAT % f748) WIFRE SHAE, XA BE

PR AN o XEF 10 ik, S AT

ZA& 11110 A9 A8 0, Hrp Ao F1 ag s& izl

Ea RS U

10 fr bk TAEIR Rl R, Horh 7-9 A2 B 5t A3l ik

TP

1. Bk — GR) T (PIRT AAA80
SSPIF {71 SSPSTAT %517 25t) BF 1 UA {7 &
1.

2. JHHUEERSE A (KD 75 HH SSPADD #Af
% (UADIEZE B SCL £6)

3. i SSPBUF #frgs (BF fii5Z) Jktrbifr
SSPIF 5% .

4. FAOBAEREE A (IO 7Y (SSPIF £z, BF
M UARIE 1) .

5. HHubEMEE— (A P HB SSPADD 247 8%
N FULHEL, B SCL 2k, 4% UA fi .

6. i SSPBUF #{i#% (BF fiih®) Fkbr&ir
SSPIF 5% .

7. BNES R

8. FUhHERIE—A (FD) I (SSPIF A7 f1 BF
E1D .

9. 1L SSPBUF #fri#s (BF fii5Z) Jktrbifr
SSPIF 5% .

13.41.2 %k

Y RIW R % O R AR Hb Ik DC RE I
SSPSTAT ZF{£44 1 RIW 7 % . U] il -k A
SSPBUF {748 .

247 A bk R AR I, R & 7 AR Y 2 bk o
(ACK) . %kt 4295 BF £ (SSPSTAT #45e%) &
1, #{# SSPOV {ii (SSPCON %ifiis) & 1.

AL S MSSP Rl . 220
16 PIR1 25 4745 1 Wi AR 547 SSPIF 52, SSPSTAT
AALRE T 2 % HRES .

13.41.3  Ki%

LA RIW ALE 1 3R AL VC e R
SSPSTAT 75172311 RIW 78 1, B Mk B2k A
SSPBUF #{7#%. ACK WKy 7Ess 9 fr ki, [Nt
RC3/SCK/SCL 5| HRFFCHE o AR5 A 203 N
SSPBUF Zif7ds, Al 3% N SSPSR %fi#y. b5
Ml ¥ CKP i (SSPCON ¥ fi#%) & 1 ffifi
RC3/SCK/SCL 5. fEk&IiES— A ehlkobar, £
B SCL 518, M Bh2sFar LU i #E 84,
B L P B B AL . 8 N B E SCL fi A
TR . XATHIAE SCL A B oF 1A SDA 155
EAKP (LE13-8) .

AL S > MSSP ki, SSPIF #x
LU HKES, SSPSTAT ZFfEasH T =1
(IR AS . SSPIF AZAES O NI ik b () N B 4 & 1.
KB T HME 1 ACK kb7 SCL BN 9 ANk
LIHEBAF . R SDA & Ok ACKD , HRA
KRB O e, FEXFMEOLT, WR A 84T
T ACK, WA NEhEE (AL SSPSTAT 2747 %%) ,
[ I RS AE AT T — AN AL . Witk SDA £
RHESE (ACKD , MUK T R BRIE I BN
SSPBUF #i{7a%, Xdkisk SSPSR #ifras. MoK
CKP # 1 {#ii£ RC3/SCK/SCL.
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B 13-7:  1’C™ M\FERBKRNE (7 Aol

ek RW=0___ Bl ACK Bt FACK

oA

SDA "T\1_/A7)EEX A AAXRSXEZXAT) A /B7 D8 05Y(D9D3X 02X TX D0\ /D7XDBXDE DAY D3 DBTHY N

I
|
| I
|
- : I : T
SSPIF LI | | R
! T I SEZE
! I | A4
BF ' |
A i '
i SSPBUF %1744 !
SSPOV T
[X24 SSPBUF ZF {7 #4543 4, fiTLL SSPOV {7 1. A
K% ACK — —|
B 13-8:  12C™ MR KENF (7 frituhb)
- R/W = 0
P et R/W =1 Vrevs. g NACK - - -

SCL 1\ /2\ /3 1
ORREROE L SCL fRFFEHET .
: PRESAEIT YN 8 CPUJ \ \ : :
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{75 %, SDA F1SCL &%&hm, Jt H Ao Ftt SSPBUF
AT S, “PAT R LR P IRSFET G, W
12C M7, Pl it Rk R B A A
WNRTE SN, B 8 BN B S AT R R
RAERLME, WiZg&tubi:, SDA %u SCL i
&, SSPCON2 %ﬁc%wﬂiﬂﬂﬁﬂfﬁ*ﬁm o MPATHE
ME R PWTIRS LTS, W 12C Mgk I7FJ = halil}
Tt R R B &K R A

ERs Ak R SDA FIT SCL 5. n B B 1 4%
1, SSPIF fK#E 1.

Tl KA MR S I KAk W ], 5 SSPBUF #fi2>
M — AN A T U 0 B

EL EABE, R AE R 2 5 SRS 4RI P AR
FR T AT DU 2 AR AT I A PR . P A 1 I Tuzjcﬁx 12C
R EIRG, BNRLS N S fl P G %

4P AE 1IN,
S 2 A T 28 AR

WA LRSI

SDA 5lE= hw fF-LAfE SDA iy 1, 1y —A

B 13-20:  RIBMNEN KB L RNF
! ) Xkt SDA. SCL A & H I,
% SCL = 0 Iif, SDA 2t Ho At L D e L E
R BOURHT O AR AL,
l AR SDA
R S B
SDAX
SCLx EI k ;_|_1
l_ﬂfﬂliﬂ EE{7 (BCLIF) & 1

BCLXIF
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13.4.16.1 RSl a IR 1) 5 e BSRPE L, MR A B, R ik e 5y — A
RN, DL B4 S e EBHERSIFAHRRERE T4 1.
~ , . e s Uit SDA 51MHEZ v EUS W A RFE DR, ) BRG
& i q ZRE AT
a) CRAEIT I, SDA S SCLERRAL $300, [N SDA LR RFH(E (14 13-22) . 1A, sk
e e ot s _ SDA 3IBIRFE A 1, SDA 51K /E BRG A4S i 4
b)  SDABRLH, SCLAF ALY (H13-22), BONGRHLT . BE BR 3OR R BT A (B
fERENZ& NI, SDA R SCL 5l A BN, 0. FERLMIN, W SCL 3IMFAES] 0, WA K
R SDA BIBC AR ALY, 50 SCL 31T R EH PERZIHIE. 4 BRG ALK, SCL 31
o T
bR B A I TE R B 4 A BRI AN 22 R AR R R i 5 TR
‘ . P 34 2 32 B RS T RO B 7 I 20
AL BCLIF s fi A, ARSI LA A B
It H MSSP Bt & 7k =R (B 13-20) . F B A R ¥ SDA Hfk. (HEIX—1
JB) 4T M SDA Al SCL 31k R FF 4. >4 SDA 5| BARSIERENR, FHLVEH LR
BORH b A I D 4 SSPADD<6:0> AR IRIR I .
MR HE] 0. 1 FAE SDA LTI, SCL 5] IR RN, A5 AR B B AT
! " 5 4 PR 1k P

K 13-21: BEh&HHARF B LR (L SDA)

7t SEN {7 1 7] SDA A& AL
BCLIF & 1,

%5 SDA=0, SCL =1,

JTLL S AL FT SSPIF A7 i 1

_ - - - - - - - - — X

SDA \ AN

SCL ,
% SDA=1,SCL =18, — | PR RE RS, SEN HENEE.
¥ SEN 1, MRk 2l 41T | MSSP Kb &2 i 555 RS o
SEN |
|
SDA {ER B4 2 BT
YERRESIE P . BCLIF 1. !
Kk SDA=0, SCL=1,
BCLIF AL S {7 11 SSPIF v 4 i 1
| t_ ssPIF 1 BCLIF
| R %
S
SSPIF
L SSPIF f1 BCLIF
F R 22

lilg
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B 13-22:  BEENFMHHREK B LR (SCL=0)
SDA=0,SCL=1
l— TBRG —— TBRG —*
SDA N
wspA=1,scL=1mf N AN
SCL ¥ SEN T 1, Ak 2551 \
v Y s spa=oiiscL=o,
KR EE . BCLIF & 1.
SEN
BRG j## I {f SCL = 0,
Rtk BOLIF 7 1. !
BCLIF |
¢ R
3 A
S 0 0
SSPIF 0 0
A 13-23: A3 EIE B SDA /8512 H BRG B4
SDA=0, SCL=1
l S & 1 l SSPIF % 1
NFTBRG —* ’_ﬂ—_l TERG — ]
SDA  SDA B Essfifuit. AR !
K47 BRG, 4k SDA. |_" | :
| ! |
| I
SCL : L S 2 \f
! ; r BRG H#iIlf 2 i
SEN | ¥ SCL $/
% SDA=1, SQ&: 11,
BCLIF ¥ SEN 1, @éﬁb{amwu .
| |
I :
) | |
|
SSPIF .
SDA=0,SCL=1, | T ey
SSPIF & 1 SRR G

© 2007 Microchip Technology Inc.
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13.4.16.2  H A B4 AFWIAI) o b %
FE RGO, TR B AR R R R R

a) ft SCL kAP0 il b, SDA R
FERNRH
b) £ SDA Hh AR 2R, SCL A2 Mk F,

TR IERE R 1.
YA P RiE SDA H AR FE5 I HEZSK, BRG FdEA
SSPADD<6:0> H [FE It 202 0. $:35 SCL 51
BB M= T, 24 SCL O RFE R iy s, 6 SDA 5| i)
AT R AT

W SDA MEHESE, WO RAET Rk (A1, H—
A ESFERE AN o, WHE 13-24) . R
SDA SRREN T HSE, I BRG 8% 5338 AME I tE 4.
44t SDA 7E BRG M 2 fif M i FEAP AR AR T, At
HRAEBLMSE, BB R GERS ffih e 7 —
%% SDA Hif.

Wk SCL 7 BRG S 2 A M B AR AR S, HL
SDA MR G, RREAET B, bR
T, HEEERSNAEEEY —A SR R % —
Bn1 (K 13-25) .

57 BRG AN 45 I SCL F1 SDA #5475 4R 12 1wt
W] SDA 51 H1%, BRG HFrE AMEHITUA T 1F
TR, o SCL 31T RA W, SCL 5| J#8
Wb, EHEJGshE&ELE

K 13-24: EBEREEIZGHRNRBENRE BED

SDA
SCL T

24 SCL A% A i HP I 6 SDA SKAf

% SDA = 0, ¥ BCLIF & 1 JF¢ji SDA F1 SCL
RSEN ‘
BCLIF \—

Tﬁﬁ WAFEE
S 0
SSPIF 0
K 13-25: EBEREEIZXGHRNBENRE (BE2)
| TBRG i TBRG '
SDA ..
SCL /
SCL 7 SDA 2 HijAs A% T,
BCLIF ¥ BCLIF & 1, B SDA I SCL ‘
FHERAT:
T Z T Wrbr &

RSEN ‘
s 0
SSPIF

DS41291D_CN %202 5t
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13.4.16.3 {5 L5 A) ) B e R 15 14PN SDABERARIT 4R . 24 SDARAE AR,
A S g - SCL 3Bk AT LAk B o P o 243 | VR, 21735 P T
ur%ﬁzfﬁﬁﬁ%#%mmigﬁf. I CRRP P, PRk Eds N SSPADD<6:0>
a) SDALMH mIF S VPR R 2 ), SDATE [t A F R 5 0. BRG MRS, R SDA.

BRG N G BT ST L SDA RFEFURHCT, WICRA MLmIe. AR Y
b) SCL 5l )a, SCL 7E SDA Z& i Hi T H AL ERE L A o (& 13-26) . 40

ZHERFE R . S SCL 51 H7E fuvF SDA 75 b i HL S R RAY B H

T, e R AR RS XL T — A R PR A% —
AR 0 X RSl (B 13-27) .

Kl 13-26: FIEFMAIHEKBLENHR (BE 1)

| Tere | Tere | TBRG | £ TBRG /i,
SDA R 2
________________ iRy,
SDA BCLIF ¥ 1
SDA ik
SCL

PEN L
BCLIF
0
0

SSPIF

B 13-27: EIEFHHEKBENR (B 2)

‘ TBRG ‘ TBRG ‘ TBRG

SDA

T% SDA SCL 7£ SDA 2 i A Hi F,

¥ BCLIF & 1
scL \ / ¥ BCLIF

PEN | |
BCLIF [
0
0

SSPIF

lilg
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13.4.17  SSP Bt e 17 a4 WAAE ¥ B SSPM<3:0> 7 LA # 12C WBh B (7
AN 5] \L N, L. 0 | > 4 L\
YZE |2C Mﬁ]’]‘ﬁfﬁ I\r SSP };?Fﬁ (SSPMSK) %ﬁ%g% 1ij 10 ’LLf@iJJ:) ZHUXTILE%T?%J*&1T%B&D{£O
TR ML LA B AE T BR e SSPSR &7 A7 4% Hh 1 {8 HA7ilRE SSPCON [ SSPM<3:0> o 3£ % T 3 4 i
SSPMSK ZifF a5 HAL Ky 0 217 SSPSR 25 A7 25 HAH M. JE A AT Y5 ] AT A2
PIRE A “ToRAL” o SSP Bt il B A7 2R LU N T AR
UL AEARATATAT AL AT R AR A 4 1, Bk, o 7O 5 A<TA> HEATHIHEHUE
s . o A it A/ YO A B i — N
ESNDERAERT, bt SSP AR BATH M . o 10 Pk B 5 A<T:0> HEAT ML LA
SSP BEEHM B - —A GRD TR
T
HIEHS 13-4 SSPMSK: SSP Rk
R/W-1 R/W-1 R/W-1 R/W-1 R/W-1 R/W-1 R/W-1 R/W-1
MSK7 | MsKe MSK5 | Msk4 | Msk3 MSK2 MSK1 MSKo®
bit 7 bit 0
R
R = A4y W = 7] 5 47 U = RSEIAL, B4 0
-n = BRI A 1="15H1 0=F% X = K40
bit 7-1 MSK<7:1>: Jtiliifr

1= B HIR AR bit n 5 SSPADD<n> HAg I 12C - bl UG it fis o
0 = UL bit n ASFH TR I 12C itk D e o

bit 0 MSK<0>: 12C MZit 10 A7 okl i) 5t e iy (@)
12C MEhKEE, 10 frtbdk (SSPM<3:0>=0111) :
1= PSR bit 0 55 SSPADD<0> HrAg LI 12C - bl UG it fi5 .
0 = BBt HbHEI bit O A TR 12C fryHbbk DT LS e

¥ 1: ¥4 SSPCON fi7. SSPM<3:0>=1001 I}, B4} SSPADD SFR Huil: ()15 88 5 /E 4R E i SSPMSK & 47 2%
HEAT .
2: e Hifh SSP R R, A TR

lilg
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14.0 CPU [yt

PIC16F882/883/884/886/887 Z 41 4sfF 18 IVF £ 5t
B 7E R PR B R = R AT S, Wk b A o aF
ﬁm¢%§%ﬁ,%ﬂﬁ%&Tﬁwﬁmﬁﬁﬁ#w
He o

XL LIS

o A

- kg A (PORD

- REZENENZE (PWRT)

- R REIRERZE (0ST)

- XJEEAL (BOR)

o il

o BIVER (WDT)

o PRIGGAILERE

o fRHR

o RGP

D #uhil T

o (L HBRATHRIE
PIC16F882/883/884/886/887 % 5| #e41-1 W5 /™ F T2 41t
DALY b FLRE I IR B A e — AN ARG A R S I AR
(OST) , BEMREGHERIREEIFE R AL TR
PORE . H—NE LB e g (PWRT) , U7 E
HLI 44 64 ms (BRFRAED 1[5 8 LEI, R A PR as T
TEHE L R T 2 AT A T JADIRES . R LR R 4%
1, [RIFEA TS B ARSI (0 FEL B, 12 R B P L F SiE B
SEI PR A /D 64 ms IR ALEER . R IX=FF ETh
B8, KZHY A TR AN AL LB

ARHRAR 3 S 3R — ol L AR T FEARATG B 4t A ASE X v
WA AT LR 51206 28 A0 RIS Qg i «
o HMEREAL

o B IA0E B A

o

A U R 5 o8 T ALIE B, DA S8 N A Pl o 3%
£ INTOSC Tl T ARG NAS, Tk LP fdemr L
AhE. T LAGE ] — 2 A Rk B A R Ak T (AL
TS 14-3) .

© 2007 Microchip Technology Inc.
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141 BCEAL ‘ ;
- e (s N . T i 41:2007h HEIE T PR AT AR, i
LGRS EAM R (B2 00 BIAgFE (Bh 1) o ik @ T Bk E A7 % 2% W) (2000h-
HRIEFEAF R SAFICE, Ay 7as 14-1 s XLERCE 3FFFh) , X AT ZEgmAR A AT Vil o 1525
{j%ﬁly{ﬂj-fU%{}Tﬁﬁ%%gEF‘f@ﬂJ:Y‘J 2007h E/‘J EF‘fDEPo l)‘i “PIC16F88X Memory Programming
Specification 7 (DS41287) T f#t ¥ % 15
Ho
FAAE 141 CONFIG1: FLEF#H7EH 1
- | - | DEBUG | LVP | FCMEN | IESO | BOREN1 | BORENO
bit 15 bit 8
CPD | CP | MCLRE | PWRTE | WDTE | FOSC2 | FOSC1 | FOSCO
bit 7 bit O
bit 15-14 RER: Wb 1
bit 13 DEBUG: 7E£ IS B L

1 =25 2GRk 7S, RB6/ICSPCLK #il RB7/ICSPDAT Jyiti /] 1/0 5
0 = 1fifiEE Lk X%, RB6/ICSPCLK #l1 RB7/ICSPDAT % fH T-if ik 2%

bit 12 LVP: A g A2 A8 REAL
1 = RB3/PGM 5| 247 PGM Jhfig, 1l GEA%HE RS FE
0 = RB3 5|4 %5 110, MCLR L HV 2641 H] T 4

bit 11 FCMEN: B4 i Ao s 300 28 4 7
1 = BRI Bl s
0 = A% 11 IR LR b ol A TR 8

bit 10 IESO: 4RI Hfr
1 = fITHE A AP B
0 = £ 1L AN B0

bit 9-8 BOREN<1:0>: /& fir ik fr (1)
11 = fHRER A
10 = fFREIEH TAEIAN ) R S AL 28 L ARBROIR S R R R 247
01 = 1 PCON A7 /7 4%+ () SBOREN 1 #:41l K K 54
00 = 28I R KA

bit 7 CPD: Hudfiftin iy s @
1 = 2R B A i as AR (R P
0 = B A A7 fifs A AR AL PR P
bit 6 CP: thfrifr @
1 = 28 ERR PR A7 ik AR O g
0 = M RER TP AEf A AR LR
bit 5 MCLRE: RB3/MCLR 3|3tk r (4
1 =RB3/MCLR 5| #Zifieh MCLR _
0 = RB3/MCLR 5|z ig b 74 N, MCLR £ P % #: 3 Voo

bit 4 PWRTEN: | AE i 5 B A8 RE A
1 =251 PWRT
0 = ffifit PWRT

bit 3 WDTE: & 115 i & f AL

1 = {figk WDT
0 = WDT #2% 11, {HA]i@ ik WDTCON %577 %84 ) SWDTEN {7 ffifig

bit 2-0 FOSC<2:0>: % asikffr

111 = RC #k#%+s: RAB/OSC2/CLKOUT 5|HIzifie s CLKOUT, RA7/OSC1/CLKIN 5|4 RC

110 = RCIO #k%#: RAB/OSC2/CLKOUT 4 10 51/, RA7/OSC1/CLKIN 5 iiZEH: RC

101 = INTOSC #%#%: RAB/OSC2/CLKOUT 5| JiZfigy CLKOUT, RA7/OSC1/CLKIN 2 /O 51
100 = INTOSCIO #&##: RA6/0SC2/CLKOUT Jy I/0 51, RA7/OSC1/CLKIN 2% 1/O 5]

011 =EC: RAB/OSC2/CLKOUT J I/O 511, RA7/OSC1/CLKIN 5|JiiZfiE 2k CLKIN

010 = HS $iRyZ B iyl i / 19 25142 5 RAB/OSC2/CLKOUT Hil RA7/OSC1/CLKIN 5|

001 = XT Jikyv: Andi / RS IE £z 5] RA6/OSC2/CLKOUT Il RA7/OSC1/CLKIN 5|

000 = LP #&i%%: fILFE 5 ¥Ri%H: 5] RA6/OSC2/CLKOUT 1 RA7/OSC1/CLKIN 5|
f R AT AN RE 1 B AT R T R B B 5
UES AR LRY B, A 4B A K EEPROM A 2.
AR IARR ARG B, R R BRI AT T AP A5 1 P 2%
1 MCLR £ INTOSC sl RC #a R b AR H T I, KA b A I SR 3% 4%

B OWN =

DS41291D_CN % 206 i oy
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S 14-2: CONFIG2: ML BT &2

= = — WRTA1 WRTO BOR4V
bit 15 bit 8
bit 7 bit 0
bit 15-11 REH: HH1

bit 10-9 WRT<1:0>: [NAFFLT 170 8% B SAFEAL
PIC16F883/PIC16F884
00 = 0000h % 07FFh #E 44", 0800h % OFFFh i {1 EECON 33 & £ 8215
01 = 0000h % 03FFh # E{#%", 0400h Z OFFFh 7] {1 EECON #5352 f7 325 ik
10 = 0000h % OOFFh #S{#4*, 0100h % OFFFh 1] i EECON ¥4 25 77 #8450
11 = KU
PIC16F886/PIC16F887
00 = 0000h % OFFFh #: 5 {#4", 1000h % 1FFFh 1] i EECON ¥l %5 fr 216 0k
01 = 0000h % O7FFh #S{#4*, 0800h % 1FFFh 1] i EECON ¥4 25 77 #e 5 0
10 = 0000h % 00FFh # 5 {#4*, 0100h & 1FFFh 1] FH EECON #5527 fE #1564
11 = KU R
PIC16F882
00 = 0000h Z 03FFh #: S {74, 0400h Z 07FFh 1] i1 EECON #5 % {28 5 14
01 = 0000h & OOFFh #:5{#4", 0100h % 07FFh 7] EECON | 23 {7 2815 14
11 = KMIE R

bit 8 BOR4V: X JER A iEFAL
0= RIEEMEYREN 2.1V
1= RIEENE#NE N 4.0V

bit 7-0 REW: HH 1

© 2007 Microchip Technology Inc. ?‘ﬂﬁﬁjj DS41291D_CN % 207 1T
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14.2 FAii

PIC16F882/883/884/886/887 #3445 LLF JLFh AN [F] 2574
(K247 J7 3

a) FHEL (POR)

b) 1EW LAEHAMI WDT &AL

c) RMRIMME A WDT EA7

d) IE% TAEMARE A MCLR &4

e) KRB MCLR A7

fy KRIEHEfL (BOR)

UL AF AN AT AL M 7 LG A e A1
AR, MAAEHAMEABPREARE . K2 AT
DU EMNSEARE AR “CBAL” IRE:

AR WDT MefE A5, TRA X o & E % 1
YE. Wz 14-2 ii7x, TO Fl PD MAEAR R R E A TSI F
SO E 1 B E . X ESIRASAAE A AT
PEEIHET . 3R 14-5 5% BT A as I R ARSI T 52 511
Ui

B 14-1 T LA H B R ALAE B

MCLR 547 HLE A — AN A 8 B 2%, B AT LU 938
BNKh T E S . S 17.0 35 “HWS4S®” T

figf Ik B BT o

iy
« MCLR #f7
o ARIR 1A (¥ MCLR 547
- WDT &1
« RJEHEAL (BOR)
A 141:. F B HBRKTEAER
A
Sfr
7
MCLR/VPP 5| i
SLEEP
WDT | WDT
LS T
1
. |voD TR
o
VDD A
YL
A BORENDi
SBOREN s
OST/PWRT
OS1T01*9)‘I‘)§"<<E‘L)‘+§H§ ' AR
DAS'®) )T R Q
0sci ) ) —
CLKI 5| R
PWRT
LFINTOSC|P> 11 it (55 1Ha |
{ffiE PWRT
ffife OST
B 1 WSRETEER (R4,

DS41291D_CN 2 208 71
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1421  FHELL (POR)

7 VDD ik FI) 2 LS 8 AF 1E B TAEM f -~ LR, A b b
AT R AR . T AN TR )
A HEE Vop. HEIES N 17.0 75 “HSRME” . W
FAFRE T RIS EAT, A%t R _ETFN A ETE 5 AN i
Mo RIESE A HE7E VDD % %) VBOR LARTIGH AR5 2oty
SARE (14245 “REEASL (BOR) 7).

¥ 24 VoD FRAERT, AR B AR SR A N
WAL, EEFERE LA AL, VDD Ui
L3 Vss U H 2 {54 100 ps.
MBHFHAIER T/E CERBEMRE) B, 840 T
SR (MR SRR RESE) AT 22, BAffR
AR T, WAL IX A, A s R s
EEATIRES, HBNH 2 TAERAE NIl

ORI E 25 E, WS WY HZid AN607 “Power-up
Trouble Shooting” (DS00607)

14.2.2 MCLR

PIC16F882/883/884/886/887 2417 MCLR & fi/ Hi % rh
B AR A TR U SRS I I R B /N T e ik
e

MiZERE WDT ZA7A2H MCLR 51 15K S A% HL
MCLR 5[ ESD 347 i TAE R B 5% 250 R0 o
AT BTN o 251 IR o AR I VO (S S B MCLR &
{7, IFEAE ESD FAEH 7= A i v i R R 3 1 K
Jufl. Kk, Microchip AR ZEH MCLR 51 i H #£i&
B3] Vop, @K 14-2 fiai RC M4,

WIS RECE F A28 1 T MCLRE A7 n] i B P50
MCLR #%7. 24 MCLRE = 0 I, BN AN e
fif5"5. 24 MCLRE = 1 Itf, RA3/MCLR 515175 4 #h34
BA5I. 5%, RA3/MCLR 5|H%&3] VDD
()55 4

B 14-2:  #EHK MCLR HEg

VDD
PIC16F886

R1
1kQ (B KD

MCLR

C1
0.1 uF
I (Al JERBECH)

1423  LHENENE (PWRT)

[ L FE P 2 B SR ANZE L (A B R ) $1E
it 64 ms (BRFRIED B[ ZERS o b L S B 5 Ao 3 K
LFINTOSC ¥Ry a3 1F I 4pds, TAEMIZ K 31 kHz,
25, WS 4.5 “WIMIeMER” . LZ PWRT
WF TAEIRES, 8P RFFAE AR . PWRT SER
VDD A A2 % (I o) b T 20 i 75 1 . BLE AL PWRTE
APLAZE N CRE 1D siffife (WEREF g b
HOLSE I E I 2% o BARA R BTN, HRLEMRER IS E AL
It 8 A i HL TR I I

BT DA 58 PRIAS [R50 7 PR P SE IS 5 88 £ 28 3 I ]
HARMFE:

« VDD £ 5t

o MEER

o HlETZER

EEES I EHR S (E17.0FF “B4HE") .

© 2007 Microchip Technology Inc.
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1424  XEEA (BOR)

it B 27 A2 2% ) BORENO A1 BORENT {7 FH Ttk %
DU B R A A A i — b, e s o T R S
FH #5048 SRR 14 5 R R A A 1R 3 BE 5 75 108 AT 48 I 1) A
A, 4 BOREN<1:0>=01 I, A5 SBOREN {7
(PCON<4>) fifesiZE kR IEE A, M AE FH 345t
kAT Eshl, % BOREN<1:0> #H4Tk+:, 1T A3
ERIR I 25 1 F POR LA 4 ThdE, Mo 76 Me i ) 1 fig
POR. 7EIt#E T, SBOREN £/ L&k, Jo Ml & F I
ES, ES AR 14-3,

i - 25 A7 2% 2 P ¥) BORAV A7 E# W R X 547 HL

. Wi Vob KT VBOR IR0 T4 (TBOR) , NI
A= REEANL,

EATEA CEREN . RIEEARE e N85 #6
SAFLRAREF AR, E# Voo LJFE] VBor DL
(LE 14-3) . WSAERE T LHGER ER 28, B ek
a8, FFHSEERRRE S ARSI T K 64 ms.

VE: it B F A9 1 i PWRTE A2 T RE
b B FE I S I 2

WIRAE e e N 28 E T Y, VoD HLERRE] T
VBOR LA, ¥ EHRIRIREE AR I A i
I 98 I B VK & I WTEEIRAS . — H.VDDHL & | T #|VBOR

Lo =1 W, WELE N 4V, % : a \
Somay s D a4V UL, AR T BT B 64 ms (19520
i’k Voo FFEF] VBOR LI, HFFLEM A S 81E
(TBOR) (MLEE17.0 %5 “BaS4FHE") . KIROLKE
AL . ANVE VoD ML, RS S K
B 14-3:  XEER
VDD
______________\_f _________________ VBOR
)
P I
54 " 64 ms(
VDD
_____________W _____________ VBOR
g
P | <64ms! 7
5 R 64 ms(
VDD
_____ \_____________7/______________ VBOR
|
! I
W '
54 — " e4msll
¥ 1 UE PWRTE (B E 0 i, A 3400 64 ms .

DS41291D_CN % 210 7T
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1425 I

F R NP R B, A POR EN 45 W5 B
Bh—Bt PWRT £}, Ffij54E PWRT R 45 5 I %
HPR . ZE I S TR PR35 o H D R PWRTE 47 1
IRA&. Bltn, 7 EC #:X H PWRTE /& 1 (PWRT 2%
B PRI, WRAASNSHIIER 14-4., 14-5
P 14-6 73 45 H T S AE I HIABIN e . B RE
XGH A shol B R i eh AT S, MR AR A, 28
FEH LL INTOSC 15 A B Bp sk PATAARS (L3R 4.7.2 7%
“XUE AT F” F1554.871 “ MR ISR ) .

H TR I A e R S L R sk A R PR 2 SR MCLR £
FR ARG K AR, PrA N #OR 4501 . MCLR
HP R e as PR L DRS00 (LK 14-5) . 1K
XTI ER A 28 2 AT LAE R PIC16F882/883/884/
886/887 Tk Ui A AR A I

R4S Gyl T SRR A AR A IR AL, TR 14-4
4y T P A A AR I AL AT

14.2.6 HLJRIEH] (PCON) A7y

HEFEEl (PCON) Zifrds (Huhk 8Eh) HMHANT T8
TN B R A R A R R T RS A .

Bit 0 /& BOR (RIEEANL) bri&fit. BOR 7E_LHLE LI
K. R, M nmikizii® 1, IFEREREM K
A BOR 240 0, IR, MFERCLEET R
IEEAT. M2EIERIERA L (REFHEARTN
BOREN<1:0> = 00) I}, BORIR&AI#E “Z0g” I H
ANt AT R

Bit 1 /&£ POR (LHEN) Frdifr. £ g, I
iR 0, HALNH FEAAZEmW. LRI, AP
WEALE 1. RAEJFSHEA)E, WH POR 4 0, N
LKoRkRAET EEL (B VoD A RE 4 AE K Tk H
),

M2 AEEUTS UL 3.2.27 “BHRIIFEMRER” FIZE 14.2.4
W “RERAL (BOR)”.

£ 141 BHIETE T HIE R
R BE B RIS AR A
PWRTE =0 PWRTE =1 PWRTE =0 PWRTE =1 ERRIRERY
XT. HS fILP TPWRT + 1024 - Tosc TPWRT + 1024 - Tosc 1024 - Tosc
1024 - Tosc 1024 - Tosc
LP, T10SCIN=1 TPWRT — TPWRT — —
RC. EC fil INTOSC TPWRT — TPWRT — —
% 14-2: STATUS/PCON #7288 h A R HERE X
POR BOR TO PD R
0 X 1 1 HEAN
u 0 1 1 RIEEAL
u u 0 u WDT &1
u u 0 0 WDT n it
u u u u I CAEIA] i) MCLR 4
v u L 0 PRI ) MCLR 247
B u= A, x= KA
£ 14-3: 5REARKTHFRILE
2HK Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 POQE {goR mﬁaﬁg@ﬁﬁm
PCON — — ULPWUE | SBOREN — — POR BOR --01 --qq --0u --uu
STATUS IRP RP1 RPO TO PD z DC c 0001 Ixxx 000q quuu
B u= A, x= K, -=KRIMA G4 0D, g= BUEMALFMNE . RIEEMARMEHYIERT.
biS 1. HAl AR B SATERRIESR TAEDIE M MCLR SALHE M0 5 N 2% 5547

© 2007 Microchip Technology Inc.
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B 14-4:  CHETEERNF (MCLR ZER) : HEA1
VDD —/

MCLR

RHINCGER =X A ﬂ

TPWRT-

PWRT it} . ToST—»

OST &S

P HBEL A

K 14-5: _CFHBNFERNNF (MCLR ZER) : B 2
VDD —/

MCLR

SRSV VA H

TPWRT

PWRT it e ToST—!

|

OST

l

WIS AL

B 14-6:  CHEBEEREF (MCLR Z#:2] Vop)
\VDD —/

MCLR

P A ﬂ

TPWRT

PWRT jiziif e TosT—.

OST j#hf

P AL A ’

il

DS41291D_CN 45 212 il o= © 2007 Microchip Technology Inc.
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# 14-4: FHA RN
. MCLR 4z BLPERB AR
. DA
wHE | owk | begy ) WOTEE - ST WDT MY B
MPRHRAR TR
w — XXXX XKXXX uuuu uuuu uuuu uuuu
INDF 00h/80h/ XXXX XXXX XXXX XKXXX uuuu uuuu
100h/180h
TMRO 01h/101h XKXXX XXXX uuuu uuuu uuuu uuuu
PCL 02h/82h/ | 0000 0000 0000 0000 PC +10)
102h/182h
STATUS 03h/83h/ 0001 1xxx 000g quuu(4) uuuqg quuu(4)
103h/183h
FSR 04h/84h/ XXXX XKXXX uuuu uuuu uuuu uuuu
104h/184h
PORTA 05h XXXX XXKX 0000 0000 uuuu uuuu
PORTB 06h/106h XKXXX XXXX 0000 0000 uuuu uuuu
PORTC 07h XXXX XKXXX 0000 0000 uuuu uuuu
PORTD 08h XXXX XXKX 0000 0000 uuuu uuuu
PORTE 09h ———= XXXX ---- 0000 --—-- uuuu
PCLATH OAh/8Ah/ ---0 0000 ---0 0000 ---u uuuu
10Ah/18Ah
INTCON 0Bh/8Bh/ | 0000 000x 0000 000u wuuu uuuul®
10Bh/18Bh
PIR1 0Ch 0000 0000 0000 0000 uuuu uuuul®
PIR2 0Dh 0000 0000 0000 0000 uuuu uuuu®
TMR1L OEh XXXX XXXX uuuu uuuu uuuu uuuu
TMR1H OFh XXXX XXKX uuuu uuuu uuuu uuuu
T1CON 10h 0000 0000 uuuu uuuu -uuu uuuu
TMR2 11h 0000 0000 0000 0000 uuuu uuuu
T2CON 12h -000 0000 -000 0000 -uuu uuuu
SSPBUF 13h XKXXX XXXX uuuu uuuu uuuu uuuu
SSPCON 14h 0000 0000 0000 0000 uuuu uuuu
CCPR1L 15h XXXX XKXXX uuuu uuuu uuuu uuuu
CCPR1H 16h XXXX XXXX uuuu uuuu uuuu uuuu
CCP1CON 17h 0000 0000 0000 0000 uuuu uuuu
RCSTA 18h 0000 000x 0000 0000 uuuu uuuu
TXREG 19h 0000 0000 0000 0000 uuuu uuuu
RCREG 1Ah 0000 0000 0000 0000 uuuu uuuu
CCPR2L 1Bh XXXX XKXXX uuuu uuuu uuuu uuuu
2ibase u = A, x = KA, - = KEIM G0, g = BEMSKMMNE.
W 1 WR VoD G, EREACKS, A AR AR 2 BN R 5
2: INTCON A1/ 5¢ PIR1 Z5A7 a1 1 ALl Ar 32 B mT (SIEEMED .
3. YRR H GIE 78 1 B, PC e Ak (0004h) .
4: KRTRPESMN PR, S L 14-5.
5: WAREANZEHRTRESER, W bit0=0, HMELHAE bit 0= u.
6: 7 SSPCON Zif7#}¥) SSPM<3:0> {7 = 1001 I A A B il .

© 2007 Microchip Technology Inc.
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# 14-4: FNFRBOPERE (8D
« MCLR £ {1 . %%EP%%%%#M%H%ﬁﬁ
. DA
Rl it S . T WT A A B
MPRHRAR R

CCPR2H 1Ch XXXK XXXX uuuu uuuu uuuu uuuu
CCP2CON 1Dh --00 0000 --00 0000 --uu uuuu
ADRESH 1Eh XXXK XKXX uuuu uuuu uuuu uuuu
ADCONO 1Fh 00-0 0000 00-0 0000 uu-u uuuu
OPTION_REG | 81h/181h 1111 1111 1111 1111 uuuu uuuu
TRISA 85h 1111 1111 1111 1111 uuuu uuuu
TRISB 86h/186h 1111 1111 1111 1111 uuuu uuuu
TRISC 87h 1111 1111 1111 1111 uuuu uuuu
TRISD 88h 1111 1111 1111 1111 uuuu uuuu
TRISE 89h -——- 1111 -——- 1111 --—- uuuu
PIE1 8Ch 0000 0000 0000 0000 uuuu uuuu
PIE2 8Dh 0000 0000 0000 0000 uuuu uuuu
PCON 8Eh --01 --0x --0u —-uul®9 --uu --uu
OSCCON 8Fh -110 g000 -110 g000 -uuu uuuu
OSCTUNE 90h ---0 0000 ---u uuuu ---u uuuu
SSPCON2 91h 0000 0000 0000 0000 uuuu uuuu
PR2 92h 1111 1111 1111 1111 1111 1111
SSPADD(®) 93h 0000 0000 0000 0000 uuuu uuuu
SSPMSK(®) 93h 1111 1111 1111 1111 1111 1111
SSPSTAT 94h 0000 0000 0000 0000 uuuu uuuu
WPUB 95h 1111 1111 1111 1111 uuuu uuuu
I0CB 96h 0000 0000 0000 0000 uuuu uuuu
VRCON 97h 0000 0000 0000 0000 uuuu uuuu
TXSTA 98h 0000 -010 0000 -010 uuuu -uuu
SPBRG 99h 0000 0000 0000 0000 uuuu uuuu
SPBRGH 9Ah 0000 0000 0000 0000 uuuu uuuu
PWM1CON 9Bh 0000 0000 0000 0000 uuuu uuuu
ECCPAS 9Ch 0000 0000 0000 0000 uuuu uuuu
PSTRCON 9Dh ---0 0001 ---0 0001 ---u uuuu
ADRESL 9Eh XXXK XKXX uuuu uuuu uuuu uuuu
ADCON1 9Fh 0-00 ---- 0-00 ---- u-uu ----
WDTCON 105h ---0 1000 ---0 1000 ---u uuuu
CM1CONO 107h 0000 0-00 0000 0-00 uuuu u-uu
CM2CONO 108h 0000 0-00 0000 0-00 uuuu u-uu
Bl u = A, x o= KM, - o= RIBL B2h0), g = HUEMARNE.
w1 WA Voo ilM&, BB, AR SZ B B .

2: INTCON #1/ 5 PIR1 4745 i 1 ALl L2 B350 (SR .

3 UBER Pk H GIE f7F 1, PC AR RTA R (0004h) .

4: KTHREFRM TR, HESNE 14-5,

5: WERSEAE N T RIETEK, W bit 0= 0. JARKEACKAE bit 0= u.

6: JUfi{r SSPCON Zi{£#f) SSPM<3:0> {7 = 1001 A [ # il

DS41291D_CN % 214 71
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# 14-4: FNFRBOPERE (8D
« MCLR £ fr '§%¢%%$#M%%ﬁﬁ
. DA
Rl it S . T WT A A B
MPRHRAR R

CM2CON1 109h 0000 0--0 0000 0--0 uuuu u--u
EEDAT 10Ch 0000 0000 0000 0000 uuuu uuuu
EEADR 10Dh 0000 0000 0000 0000 uuuu uuuu
EEDATH 10Eh --00 0000 --00 0000 --uu uuuu
EEADRH 10Fh --—-0 0000 ---0 0000 ---u uuuu
SRCON 185h 0000 00-0 0000 00-0 uuuu uu-u
BAUDCTL 187h 01-0 0-00 01-0 0-00 uu-u u-uu
ANSEL 188h 1111 1111 1111 1111 uuuu uuuu
ANSELH 189h 1111 1111 1111 1111 uuuu uuuu
EECON1 18Ch -——- x000 ---- g000 --—- uuuu
EECON2 18Dh | - —= | = —mee
Eiba u = A, xo= REL - = REHUL (BN 0), g = BUEMAARTTE.
E 1 WR VoD G, ERSEACKHIEOE, AR S BRI R .

2: INTCON Al / 5 PIR1 25 A7 a5 h A9 1 A7k A7 02 B 50m (SIRMED .

3 YBhbER H GIE A28 1 N, PC AP R (0004h) .

4: KTHREHRM TN, HSNE 14-5,

5: WAREAZEBRTRESER, W bit0=0, HMELHAE bit 0= u.

6: 17 SSPCON 7 {74} f) SSPM<3:0> {7 = 1001 I A Al i) ] o
& 14-5: IR o KT AIRAS

A Ji;, STATUS ##7% ;gg

e E A 000h 0001 1xxx --01 --0x
T T AEAE I MCLR B 47 000h 000u uuuu --0u --uu
PRHR ] 1 MCLR & 47 000h 0001 Ouuu --0u --uu
WDT & f7 000h 0000 uuuu --0u --uu
WDT M PC +1 uuu0 Ouuu --uu --uu
KIESEAL 000h 0001 luuu --01 --u0
30k o B DA AR BB e i pC +1(1) uuul Ouuu --uu --uu
BYE: =A%, x= KAL - = ASHL Bk 0) .

w1 WUREERh W H 4R kT R VYRR GIE B 1, AT PC + 15,

PC #ZE Nl & (0004h) .

© 2007 Microchip Technology Inc.
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14.3

PIC16F882/883/884/886/887 #%1FH. 47 LA F £ b
%:

* AR RBO/INT

« Timer0 %t i

+ PORTB Hi P-4 {k 1k

o BEAHRR AR b

« A/D ik

 Timer1 ¥t A

 Timer2 [T A b

« %3 EEPROM Bl

o R AR A A O 8 v

o HEIRT CCP i

« EUSART £2I50F1 R 3% i

o BARTAFENR B R T

« MSSP ik

T 2R A (INTCON) FIAM& KT sk 2 72 1
(PIR1) 7E 4% B B b5 & A7 o 5% & b b 7 3 Sk
I{NTCON Zi A7 L ALFE BN W VA N4 R R e F
Mo

4R A AE GIE (INTCON<7>) 7EE 1IN foiFfr
BARBERR P, s, AR TR, nT LU
i INTCON. PIE1 Fll PIE2 A7 A74% 1 AH R IR fo VA Sk 2k
L&A W, S GIE B %

HAT “NHRE” $54 RETFIE KB H o W R &5 15T
I GIE ALE 1, AT B VA DRl (¥ 18T
INTCON /72807 T 41 Wibs A«

 INT 5[t

+ PORTB i P4k i

« TimerO ¥z H 7

AN ITbR A TR R DD RE AT A7 PIR1 I PIR2 .
R T SR R R D RE A A7 PIET Rl PIE2 .
PIR1 ZF 7865 R A Wi bR A«

« A/D ik

« EUSART 2RI A& 326 H W

« Timer1 ¥ H i

o B EATHO (SSP) i

o SR CCP1 il

» Timer1 ¥ i =P T

» Timer2 VLD

H

PIR2 73 {7 a8 L& T A WiAR A :

o A LTI b VR s

o 2 LA RS b

+ EEPROM ¥k 5 e

o ERAR T RE R b T

« CCP2 ity

21 [ — AP T

o 1% GIE {7 28 LAZE 1 E oAt o

o B EIHUEE N HEAR

« PC i3 A\ 0004h.

KFAME AR, 0 INT 5] ok PORTB 7454k
o, TP R EIRE A 3 B 4 AR . B
N IE I BT R AE T WS AR TR (LB 14-8) o PR
SO LA ST A P10 v T e [ S B S A AT I ik N R T AR
SR Z 5, BT DU I A b R AR A A e A o T Ik
Wo FETB ACVFP IR, D20 SRR T Wrbs s A5 22,
DLIBE G B A 1 S 12 P BT

E 1 SHWAREALRE 1 RS20 I W e
AN GIE AR HI M
2: YPIT LIEE GIE (gL E, Ff—
S SRREAE TR — R A AT I W7 # 4 Bl 2
W&, 24 GIE B FRE 1 )5, # 28
WA~ gk 25 R Ab R

WAE ZH % Timerl. Timer2. L. AD. HiRE
EEPROM. EUSART. MSSP Hii#58 7% CCP #H[ii{5
B, 16 S WAHN AN .

14.3.1 RBO/INT H

RBO/INT 511 _E At 2 v ok 1 24 INTEDG
£z (OPTION<6>) #i & 1 W LFwfilik, 14
INTEDG {o #35 = N 76 T Uik » 24 RBO/INT 511 E
HIRAE ROAVE, INTF 7 (INTCON<1>) & 1., A LA
WS % INTE #225547 (INTCON<4>) k2% %1k,
LE T SOV WIRT, D50 P T IR 4% R b 2 D
¥ INTF 525, Wi INTE A7 7ZE8E AR IR S 5T o
1, W RBO/INT A B GEKs AL B85 MAKEICIR A i . GIE
AT PR PR A R T A HE 2 A R I A T 2 Bk 1 R T 1)
B (0004h) AHATAE. HRIRMIERER, F5
WEE 14.6 3 “HHEBER (KD ” ; A% RBO/INT
rP TR AL FE 2 AHRCIR ZS MR i i 71 2 LI 14410,

DS41291D_CN % 216 71
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14.3.2 TMRO 1§t

TMRO %%+ (FFh  — 00h) <% TOIF
(INTCON<2>) fi & 1. WLl E 1/ #%F TOIE
(INTCON<5>) fiik e | Z5ibiZ . aanfg %
Timer0 BLELERAE, 15208 5.0 7 “Timer0 &7 .

H14-7: PP

14.3.3 PORTB

PORTB i A\ HL PR L1 RBIF  (INTCON<0>) {7
W1, WLLEEE 1/ 5% RBIE (INTCON<3>) {3
SV 1 2EaEiZ . BeAh, B IOCB & AF A%
H A5 HEATRCE .

- WRAEPAT BB AR A R T (Q2 JA IR T
46 11O ST R A2 T A2, 84 RBIF
PRSI R AR E 1. EZEEIES L
% 3.4.37 “HTFBRUTH” .

W CPU (i Siab TARi i) ()
TOIF

F| CPU 1 Wik

IOC-RBO T\
IOCBO ) )
IOC-RB1
I0OCB1
IOC-RB2 BCLIF
IOCB2 BCLIE
IOC-RB3 SSPIF
I0OCB3 SSPIE
IOC-RB4 TXIF
IOCB4 TXIE
IOC-RB5 RCIF
IOCB5 RCIE
|IOC-RB6 TMR2IF
IOCB6 TMR2IE
IOC-RB7 TMR1IF
IOCB7 Dﬁ TMR1IE
C1IF
C1IE
C2IF
C2IE
ADIF
ADIE

EEIF
EEIE

OSFIF
OSFIE

CCP1IF
CCP1IE

CCP2IF
CCP2IE

ULPWUIF
ULPWUIE

ﬁﬁﬁw??

A

GIE

vE 1. FUCAMBIKEE RGN A TAE. BT R
MRS T ARG (s, XM
AT LA MARIRARE e il . 155 W3S
14.6.1 95 “ MARHRIRZnEE” .

© 2007 Microchip Technology Inc.
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Kl 14-8:  INT 5| dentfe

| Q1|Q2| Q3| Q4 Q1| Q2| Q3| Q4 Q1| Q2| Q3| Q4 Q1| Q2| Q3| Q4 Q1| @2| Q3] a4

oscH1 .
cLkout® \ T . . . !
A : ! : :

INT 5l —— R \ R : : : :
L ) . . . .

INTF F6 4 L/ ) T s @ : |
(INTCON<1>} . . . . .
GIE {v : : ; \ : : l
(INTCON<7>), . . . . .
A
PC ( PC X PC+1 X PC + 1 X 0004h X 0005h
TG ' | : : |
B2 { : Inst (PC) : Inst(PC+1) — ! Inst (0004h) ' Inst (0005h)
f;ég { . Inst(PC-1) ., Inst(PC) : 25 JE 3 ! 25 JE 3 ! Inst (0004h)

w1 EHCRFEINTF AR (A Q1 JEID .
2 SRR NAEIN 2 3-4 A Toy. [T EE N 3 A Toy, Hrp Tey A —AMR2 A%, JEik Inst (PC) =2 1A
I XU SR 42, o O, S S A IR )

3:  HA7E INTOSC Ml RC 5 F CLKOUT A%k
4: AR INT kb it NGERE, WS 17.0 % “BAUEE” P

5:  fVFfE Q4-Q1 RN FIAETINGRDLRE INTF 2 1.

#* 14-6: oW B A AR R

LR Bit7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit0 PO%@{;OR mﬁ%ﬁg&ﬁﬁﬁ
INTCON GIE PEIE TOIE INTE RBIE TOIF INTF RBIF 0000 000x 0000 000x
PIE1 — ADIE RCIE TXIE SSPIE CCP1IE TMR2IE TMR1IE -000 0000 -000 0000
PIE2 OSFIE C2IE C1IE EEIE BCLIE ULPWUIE — CCP2IE 0000 00-0 0000 00-0
PIR1 — ADIF RCIF TXIF SSPIF CCP1IF TMR2IF TMR1IF -000 0000 -000 0000
PIR2 OSFIF C2IF C1IF EEIF BCLIF ULPWUIF — CCP2IF 0000 00-0 0000 00-0
3Py x = RKH, u= AR, - =KL QR 0, g=BUEMALETE. IR %8I0,
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14.4 WIS HRD

ZER TR, ACKR B PC B R NHEAS . W E T,

FH P a] Re s SRR TP T ) AR A S P A7 2% (oltn, W 35

A28 F STATUS ZFA74%) o XU AR A S230 o

th T-75 PIC16F882/883/884/886/887 1 fiifs GPR {£f#

X 16 M HER AR CLE 2-2 fE 2-3) , i

INRA7- 2472 W_TEMP F1 STATUS_TEMP #B5 % 4% i

EIXE ., X 16 MAE IR THESX, KT g+

AR RS o S0 14-1 AR R AR AT e T

o fEhiE W S 17 e

o {74 STATUS Zifras

o PATH T IR SRR AR

o [KE STATUS % fras (RITEMl XL P 1E88)

o R W e

¥ PIC16F882/883/884/886/887 %l 7 A

T ERE PCLATH. {HZ, fn S ZE iy
AR 45 A = R 2P Al 15 coTo, mih
i AE RO 45 FE R b R A AR B
PCLATH.,

B 14-1: % STATUS Al W FHER{RAFEAL RAM F

MOVWE W _TEMP ;Copy W to TEMP register
SWAPF STATUS,W ;Swap status to be saved into W
;Swaps are used because they do not affect the status bits
MOVWE STATUS_ TEMP ;Save status to bank zero STATUS TEMP register
: (ISR) ;Insert user code here
SWAPEF STATUS TEMP,W ;Swap STATUS TEMP register into W
; (sets bank to original state)
MOVWE STATUS ;Move W into STATUS register
SWAPF W _TEMP,F ;Swap W_TEMP
SWAPF W TEMP,W ;Swap W_TEMP into W
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14.5 E[MERE (WD) 1452  WDT £
WDT H A LL R4 WDTE 74 J e & 73 AE 4 1 e 2ixAE 1 1, WDT
FrEzT.

* % LFINTOSC (31kHz) Tk A .
. 516 B MPLE A A7 4% 1 1 WDTE 7% 1 I, WDTCON 7

7351 SWDTEN A T3, 24 WDTE #5221}, Jw] {8

e L Ti i N7 V4 i B N " - o =
b Timer0 U 8 D Fioy s SWDTEN fi ffF e fiI%% - WDT. SWDTEN £ 1 %

- NI ms 5 268 £ WDT, SWDTEN fii# %45 - WDT.

. T L o T A1 S q q o -
T FH AT A4 OPTION_REG 7 {74311 PSA Fil PS<2:0> i 147 5

ER 14-7 FHIZMET, WDT S#iiE%. HPIC16F882/883/884/886/887 % 41| ¥ 1 WL AH N A [

FERIThRE. HZAE R, 152 L8 5.0 717 “Timer0 f5E” .
14.5.1 WDT ¥ 4%
WDT UL 31 kHz 1) LFINTOSC 1 & 3 T 4E 1yt 3,
LFINTOSC 1t 5 & R4 7E OSCCON 25 A7 28 1) LTS {7
AR

AT A5, WDTCON fI{E#4 “---0 10007,
AT 17 ms FIFRFRIN 3L,

VE: MRV SR I E I 2% (OST) FE 3N,
T OST T H] WDT Jkahit- s skt
PG SE N ATV IR WDT 175 f ks
BADRZ . 24 OST HH¥&iw s, WDT ¥ JT
s SRR .

K 14-9: FIfENSER

K H TMRO IR

iy it O

—] 16 {12 WDT Fil i 2 F—

PSA \ ~ /— ps<20>

31kHz WDTPS<3:0> e P #TMRO

LFINTOSC it
s= DS . 1
PSA
Bl 27 A74% 1 P i WDTE ¢
WDTCON () SWDTEN

WDT #Iif
1 XS2 Timer0 5 WDT JLH e . HLEHE, WS WE 5.4F “Tomas”.
* 14-7: WDT RE
i WDT

WDTE =0

CLRWDT ?Eé’\ h -

0 295 77 o s

B HARIR + K44 = TIOSC. EXTRC. INTOSC 8 EXTCLK

BRI + RGR4Eh = XT. HS o LP W EHS] OST 45 )

DS41291D_CN 45 220 Tl o= © 2007 Microchip Technology Inc.
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T 14-3; WDTCON: &[5 ¢ i3l &5 28y
U-0 u-0 U-0 R/W-0 R/W-1 R/W-0 R/W-0 R/W-0
— — | — | wotps3 | wotPs2 | wpTPst | wDTPs0 | swDTEN®)
bit 7 bit 0
B
R = A AL W = ][5 {7 U= R, #2240
-n = POR I [FI{E 1="%1 0 = H%E X = KA
bit 7-5 RSB HH 0
bit 4-1 WDTPS<3:0>: 7 [ 102 IN 4% JH Ik AT
fifH = oAkt
0000 = 1:32
0001 = 1:64
0010 = 1:128
0011 = 1:256
0100 = 1:512 (EfifH)
0101 = 1:1024
0110 = 1:2048
0111 = 1:4096
1000 = 1:8192
1001 = 1:16384
1010 = 1:32768
1011 = 1:65536
1100 ={#®
1101 =1{#¥
1110 =1¢§
1111 =1¢§
bit 0 SWDTEN: Rl fiE st 75 1 1 I 2 . ()
1 = {fifig WDT
0 = 41 WDT (SA7fE)
B 1 W WDTE Bl A7 =1, W WDT dE&peflige, 5zt ipiR& L%, Wi WDTE Bl & 47 = 0, WS

DA i 2 R AL e 4% 11 WDT

#* 14-8: BTN ETFERILR

B Bit 7 Bit 6 Bit5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 POQE{;OR ﬁﬁﬂfﬁﬁfﬁ
CONFIG1(" CPD CP |MCLRE| PWRTE | WDTE | FOSC2 | FOSC1 | FOSCO — —
OPTION_REG | RBPU |INTEDG| TOCS | TOSE PSA PS2 PS1 PSO | 1111 1111 | 1111 1111
WDTCON = = — | WDTPS3 |WDTPS2 | WSTPS1 | WDTPSO | SWDTEN | ——=0 1000 | ---0 1000
B F 1158 AR A T B 5 0t
= 1:  XTRETFAER 1T MERE, HS AR 141,

© 2007 Microchip Technology Inc.
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14.6 PEEX (KR

PAT SLEEP 54 T HE A H A0,

WIRAERE T F T 14052 1 35«

© WDT Rl 4 4k eiety.

* STATUS #f {741 ) PD A7 4 % o

o TO it ®E 1,

o 1/O 3 IR AT SLEEP 84 2 Wi PIRA (3K
P RSP R B .

TERIRA T, S TRERE R EE, ATl 11O 51

HRN ZARFF A VDD BR VSS, WAL M 1/O 51

FEFEI, RIS 2% 1 LU AR A CVREF. 0 T il A 51

FHEASTT 5 IANTF IR I, N AEAMACKE BRI 1/O 5]

JE i g v T B R . Oy TR HL R T RE A R A,

TOCKI I ALY iZ 444 4 VDD ELVSS . iR W % & PORTA

Jr b B

MCLR 5| B 200 Ak F-3% 4 e P

vE: % 2 3 WD T B I H S 800 561 9 A
25 MCLR 5| IR 5 I (% F - .
14.6.1 PN ey

AT DL R ST R 2 AR IR A e e«

1. MCLR 5JH_ERIANER AT HN o

2. AV RmE o WDT R

3. RBO/INT 5[, PORTB i FAR {4k
BT

F—MHEES FEEREEA . JE PR SR R

PATIILESE, STATUS Zif7a3 111 TO Al PD A7 ] -1

ERFEN RN, PD AV fE FHE 1, MERAT

SLEEP 54 s Z . TO i 7EA L WDT Meig i i

=
=N

T HNAN BT AT LA SR A AR IR 5 1ot il -

TMR1 i, Timer1 SR B Ha% .
ECCP fiife szt

A/D #4f (24 AID 405N FRC R 251 .
EEPROM B #:1E 58 ik -

bl A fs i RS L

H P AR Ak R

K INT 51K &0 5

. EUSART [lf&@ i, 12C Mahitist.

- AEARIRIR IV AT A I B AL T AR, Al
FoAb AN AN RE A

© N oA ON =

L AT SLEEP $54 1, 4454 (PC + 1) #iTlsEEL
o an SR A5 Sl o W e g A, DA ZRURE A 1 1
TR E 1 (R . S GIE (7 HPRES T <.
WE GIE frgiiE® A1k, B4 4ELHUT SLEEP
A VGRS . R GIE Rt E 1 (R, BT
17 SLEEP 84 ZJaMHR4, ARJ5 Bk 2] b I H bl
(0004h) WPATAIG . RAAIAT SLEEP $5E 2 )5
464, P Ni%AE SLEEP 545 HIE —4% NoP 18
Ao

T AR T AR (GIE #3553 , H
55 A AT P DR 9058 4T R R A8 VSRR g v
Wrbs AL [ B 1, S ERs S BN AR RRAR 25
Melif. SLEEP #5453 AT .

BLLE MARIAR S RBE RS, WDT #optis %, 105 Wi
H R R TG 5%
14.6.2 A o e i

AR (GIE #di %) i, JFHAE Ik
e ICrp T SR VE LA R TR S AL 1, R AT SIS

e

o WRAPAT SLEEP 15 Z I E T ik, A
SLEEP IR ¥ #/EN—4c NnoP F 4T I,
WDT KT A G A Aias  CnsRAEgE) A
SWEEE, JFH TOALEASYE 1, FHIE PD i

o WREPAT SLEEPFRARAMRIERZ J5 =4 T F i,
LR S B MR i . SLEEP Fi5 24
EWREE 2 BT AT 5 . Rk, WDT K& ILTiosiss
FUG A Ass  (CARMERE) B =, FH TO 4L
By E 1, [FN PD g iEE.

RMELEPAT SLEEP TR Z AT B B4R ENL K 0, ‘BT

fE/E SLEEP FRAPUTC R Z AT & 1. B A2 R HAT

T SLEEP $84, WLLIAA PD £i7. Wi PD i 1, W)

U] SLEEP 829 1E A —4 NoP 52 HUT T .

AT SLEEP 52T, WISEHAT—4 CLRWDT &

A, KR WDT 354,

DS41291D_CN 3 222 71
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Bl 14-10: T3 Wk a4 PR BIRAR e i

. Q11Q2| Q3] Q4, Q1]Q2|Q3] Q4, Q1 : ra1laz2] a3l a4; a1l a2l a3l a4, a1l @2l @3] a4, a1l @2l Q3| a4,
AT ASAVAVAVRVARAE s A VA VA VAV AVAVAVAV AR UAUAV AV AVAVAE
ClkoUT®\ TOST‘Z’ /o WY S N
INT 5 . I I I I I
INTF FREfE . . ' : '
(INTCON<1> I ) . . .
GIE fir ' : L : : : ; ; !
- TEEERT ; . \ . . .
I e - - = S S N
o : : S : : : :
PC ¥ PC Y PC+1__X PC+2 X PC+2 X PC+2 X 0004h ¥ 0005h
LSiRs { ' Inst(PC) = Sleep’  Inst(PC + 1) ' Inst(PC +2) ' Inst(0004h) ' Inst(0005h) '
nﬁ“/; {: Inst(PC — 1) : Sleep : : Inst(PC + 1) : 7 : 2% JE 3 : Inst(0004h) :
by 1: fBE N XT. HS 8§ LP R,
2:  TosT=1024 Tosc (EITEAFLZILGIZN]D o ZIENAEH T EC Fl RC #RFH I .
3: & GIE=1. {EXMHET, E‘M’l%&”ﬁ&a)— F Bk 3] 0004 PATIIS. W GIE = 0, FEFRLkSEAT o
4: {EXT. HS. LP={EC{RHHAT, At CLKOUT {54, M BRUEANFS%.
14.7 REHGP il 4% RB6/ICSPCLK Fil RB7/ICSPDAT 71 2 - (F
\ FEARAF, FERPEE MCLR - (VPP 51 VIL FH5 ViHH,
WA IR A AR i, A Al ICSP™ 3% SRR THRE [ R, S0 “PIC16F88X
R BRSPS Memory Programming Specification ” (DS41287) T fi#
¥ S O R I\ T BISE N, KRR 4\;;5@& HZAER. U RB7 0y 4 72 O 2k 1o RB6/ Wk
EEPROM Hl [N 225 FE AR S 1 A 250 152 NGRREN B FEZIGUN, RB7 Al RB6 BN # ek
. “PIC16F88X Memory Programming LIUVIE
Specification ” (DS41287) T fit ¥ % {5 HALfE, HEaEE TR | R, hﬁiﬁ'%ﬁ%ﬁ
B (PC) e Mk T 00h. Bl Rk R I%—4k 6 {7
o MR A A 2 R AT R BOL R TR, T AT
14.8 D Huht¥ T %1 —A 1{&9’]&%%&3‘5&%%)\%@@@*4\14&\‘5"]
o i . y PR, ¢ T AT gn F2 W 8 oA W, iF
H 4 Mot (2000h-2003h) #iF5 e 1D Huhk Z 0L “PIC16F88X Memory Programming
TG, HEH PRI A B A AR AR IR S o FEIE R PUAT Specification ” (DS41287)
AR AR V) XL T, HRJ R [ ARSI o6) -
L 4 ek et o Ny ey i 174
ERATHES . HAT ] 1D Mk H T I 7 . Fl 14-11 St T RRIOIEEG AT SRR MR 2

14.9 FELBITHE

B AE 2 R P s PIC16F 882/883/884/886/887 .
FrHUEEAT B AT G AE o G R T DA 7 B4 05— R e
BRI LR = Rl LA 2 52

. YLk

. Ptk

. GRS

S PP T P S G T ) % 3 FR AR, T D
AT A SO B AT R o AT T LA 5 7 R A F i
{2 5 1 5 B B WL
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 14-11:  SUAIR7ESR R AT u By A
RIEH
LA
s
RS PIC16F882/883/
7% 884/886/887
+5V et VbD
ov Vss
VPP . L 4 RE3/MCLR/VPP
CLK I T RB6
Hidls 110 : RB7

BIEH
Uz

R AR ORI T 7 5 )

14.10 LA

PIC16F882/883/884/886/887-1CD 1 F T-{T-fif 35 551
2SS rhb b e BN R L, B 384T
ZERF) ICD T H.,

MR E S AL (CONFIG<13>) #i4afsh o i,
B REAELL IR Th RS . 1% ThBE RV ] MPLAB® ICD 2
SEPLR AT M A HUERE T Mg S, ik
BB A WAL, RIS S I 14-9.

e PN HSEASZRE ICD DR i H
. — H ffgg TI1CDH i ,RB6/
ICSPCLK #1 RB7/ICSPDAT 5| HIH) & M
AT D Eet JGVE T . ICD HL R A FH X
L5155 1ICD 2 AMHIEAZREAS -

25 B2 )L Microchip Mk (www.microchip.com)
EH “Using MPLAB® ICD 27 (DS51265)

14.10.1 ICD 3| HE4

PIC16F88X &4 #sfF By i FAELE RS i, LUK
FAEL RS . XA ICD 234406 KT A A aE
EEE,  ICD 24 S | IHES) S 2R (LS 1.0
I CREEMER” CLSRE S 5| I K A 2
W) . X 14-9 451 T 28 F1 40 51 fkh 5 ICD #H3%
(405 | B ) 7 B R T B B

% 14-9: PIC16F882/883/884/886/887-ICD 7| iR
3| (PDIP)
&K e 31 I I ot 174 LB
PIC16F884/887 | PIC16F882/883/886
40 28 ICDDATA TTL — | FELRAE S5
39 27 ICDCLK ST — | LA EAUR NS
1 1 MCLR/VPP HV — | gfEdE
11, 32 20 VDD P —
12, 31 8, 19 Vss P —
E3pasy TTL = TTL fAZZrhas, ST = il Refil k28 A Zenha%, P =¥, HV = gHE

DS41291D_CN %
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15.0 IHLSELR

PIC16F883/884/886/887 154 B mE IEACME, 204
PLN =AY

o FATEAERIES

o PLERIERIES

o SLEPECREE R AE R4

14 PIC16 $54#F & 14 fr 71, hgERE Jd5Edk
AR M NBIES (FrE i A E) 4.
Kl 15-1 tf BoR T HMe M kR, ik 15-1 B gh
TSP £ B

F15-2 5IH T A 0T 4 MPASM™ I g s i1 B 1135 4
W FFAERER S, 7 MAE TR TR,
M “a” WARFH IR R R R . A7 s en
FFHR R HR AN S Al W — AN SCRE 257 5%

H AR A2 G S R e B R G R TE U B . SR “q”
H 0, SRIFIRAE W Fr8sF. W “a” b1, 4%
TETAETR A1 M SR P52

S FAEAERTE S, “b” BB R, M1k
BRERERT SO, T “£7 WK N FTE I 25 A%
2k

ST OL BB R R 254, “k” ARE—A 8 fimk
11 A7 A T B U .
ARSI 4 AR A4 Rk, XHFAR
4 MHz 4R Z 7%, HIEWMIELSPATHINN 1 us. BTl
FRAHAE— R FIHNPAT, BRIESANA A B
FRAPATHA TR E. 2 LR RSN &R
I, F54 BT T AN B, S AN EIAHAT
—4% NOP $8%

RIS AR “oxhnh” MR E R DTN
., Hrp “n” #or—NFoNithEe.

151 £ - 1Bk - 584k

BT T B SO A A R S H S PUTR — B — 5
(Read-Modify-Write, RMW) #:1E. R+ 4ok H b
TALAARRAT “Q” IRAALA B SRR R AT 45 R
i@mﬁ“ﬁ%ﬁ%%ﬁéﬁﬁ%ﬁﬁﬁﬁﬁﬁﬁﬁﬁ
o

4, CLRF PORTA $&44xid PORTA, %A 44
£, RIEHEREHF PORTA. %R it m oM
B RAIF ARENLE 1 4.

£ 151: BB

TR B

P S AE sk (0x00 F 0x7F)

TAEZT s (B

YA R i U]

f
w
b |8 IR A7as A A
k
X

HEETRKA (=08 1) .
ICmak A x = 0 ARIE. AT H5FTAEM
Microchip ##F T HAER, Ul HXMIEA.

d | HbrapfFasitst: d=0: 4RRAFEW,
d=1: GURRAFRIIF A T
RAE N d=1.

PC | it s

TO | it
C | A
DC | pjtfr
Z | amp
PD | iy fir

B 15-1: 14—

AR T ITRMER S
13 8 7 6 0

| e | d [ f Gefkafrasib
d =0 FRg AN W %1748

d = 1 RoRE AN G s
f =7 Q30 fF ey s bk

RS
13 109 76 0
[ mfER o dnmb]f CoFepeb

b= 3 fifz bk
f=7 L 3CfF A5 A s it

SEEPEORE RS &
WH
13 8 7 0
| Ty SIS
k = 8 .7 B4 18
Y CcALL 1 GOTO $54
13 110 0
B AERD k (LEIEO

k =11 {7z B qE

© 2007 Microchip Technology Inc.
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* 15-2: PIC16F882/883/884/886/887 1544&

BT, - - 14 (T ARG e A .

BIES ) MSb Lsb | R&EHL

BRI RSO R A R R
ADDWF f.d|WRIf AN 1 00 0111 dfff ffff| C,DC,Z | 1,2
ANDWF f,d W A f {848 555 1 00 0101 dfff ffff z 1,2
CLRF f ¥ fiEE 1 00 0001 1fff ffff z 2
CLRW — W s E 1 00 0001 Oxxx =XXXX 4
COMF f, d f U= 1 00 1001 dfff ffff z 1,2
DECF f,d f 31 1 00 0011 dfff ffff z 1,2
DECFSZ f.d |faek 1, 0 Bkt 12) | 00 1011 dJfff ffff 1,2,3
INCF f, d £ 3548 1 1 00 1010 dfff ffff z 1,2
INCFSZ f.d Faa 1, 0 Bkt 12) | 00 1111 dfff ffff 1,2,3
IORWF f.d|WR B EE 1 00 0100 dfff ffff z 1,2
MOVF f,d ¥ 1P AAERL B AR 2 1 00 1000 dfff ffff z 1,2
MOVWF f W A BALRE f 1 00 0000 1fff ffff
NOP - AR 1 00 0000 0xx0 0000
RLF f,d Sof f AT 45007 1 2278 1 00 1101 dfff ffff C 1,2
RRF fd $of f AT 27 A 1 00 1100 dfff ffff c 1,2
SUBWF f,d fizE W 1 00 0010 dfff ffff| C,DC,Z 1,2
SWAPF f,d B AR PIAS  AT H 1 00 1110 dfff ffff 1,2
XORWF fod | WS eE S 1 00 0110 dfff ffff z 1,2
EEXL RSO A AR AR AR
BCF f,b PR OE A 1 01 00bb bfff ffff 1,2
BSF f,b K RN 1 1 01 0lbb bfff ffff 1,2
BTFSC f,b Kol £ A, o Bkt 1(2) | 01 10bb bfff ffff 3
BTFSS f,b K £ A Ay, S 1 Bk 1(2) 01 1lbb bfff ffff 3
S EPBCRIE A
ADDLW k SERIECRT WA 0 1 11 111x kkkk kkkk| C,DC,Z
ANDLW k STEIRS W AR 5180 1 11 1001 kkkk kkkk z
CALL k TR 2 10 Okkk kkkk kkkk|
CLRWDT - HEE IR 5 1 00 0000 0110 0100| TO,PD
GOTO k Bk 1) i gk 2 10 1kkk kkkk kkkk
IORLW k SEENE S W B R s 1 11 1000 kkkk kkkk z
MOVLW k K or BB ALE B W 1 11  00xx kkkk kkkk
RETFIE - A e B 3% 1] 2 00 0000 0000 1001
RETLW k R HK S R A1 3] W 2 11  0lxx kkkk kkkk
RETURN - MR [A] 2 00 0000 0000 1000| _
SLEEP - HE AR 1 00 0000 0110 0011 | TO,PD
SUBLW k IASTRIHCTR 2 W 2 1 11 110x kkkk kkkk| C,DC,Z
XORLW k SEAIES W RIS s 1 11 1010 kkkk kkkk z
" 1: M0 HFHEBHASGARBHNA SN (Flin: MOVE PORTB, 1), {#MIMMEEHBESII LMW, i, i —5]
BCE AR, BUREO MBS T I0MEA 1, HURI A A AR5 IR A AT, 8 5 [l ) BB AERE 2
0.
2: WX TMRO FAFSIITIX A HES OF Ha@HR d = 1), Tio-3iE s Bish Timer0 AL 4 % o
3. WS (PO BB BEEATFINRN I, WPAT %R & T M AN . 58 AN AT — 4 Nop #5 4

DS41291D_CN %226 3t
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15.2  #HRLUH

ADDLW RYACIE- &R =y

Tk [ #7%] ADDLW k

BRVEHL: 0 <k <255

AE: (W) + k — (W)

RS C. DCHZ

iR W a7 RN 2 8 Ao ENEL
K A0, S5 RAAN W F A58

ADDWF W A0 f #5m

TEVk: [ #+%] ADDWF fd

BRESL 0<f<127
d € [0,1]

i1k (W) + (f) — ( Bbrar474)

ZMHPIRASA: C. DC A1 Z

PirH: W BRI A f AN
FAI. W d2T 0, SRR
EW e, m¥dh1, 488
ek Y

ANDLW TS WERRESEE

Tk [ #74] ANDLW k

BRVEHL: 0 <k <255

L (En (W) .AND.(k) = (W)

SR PRS2

iR W BRI NS 8 A ar ENEL
k BB 4 585, R AEA W %
i

ANDWF W fEBBSEH

Tk [ #7%] ANDWF fd

ERAESL 0<f<127
d € [0,1]

Hetl: (W) .AND.(f) = ( HA5r5F 1745 )

SR EPIRESL: Z

i W FH i f A mERESE

Fo R dZT 0, 4iRAEHNAW
ZiAraeth. Wid d o1, SiAERE
A7 f

BCF # AR E
Tk [ #4]BCF fb
BAEHL 0<f<127

0<b<7
A 0 — (f<b>)
ZRHWRAS
i : B e TR b s %
BSF B FHEALE 1
ik [ #5]BSF fb
BAEHL 0<f<127

0<b<7
A 1 — (f<b>)
TR AN L
Wi : BRI b AL 1,
BTFSC AL, S0 MIFkiT
T [ #5]BTFSC fb
PR 0<f<127

0<b<7
HEAE: WA (f<b>) = o Bkt
ZWIRAS: L
i SR f 2R RIN b oA 1, Wk

TR %%,

R f e Az b o 0, W E
IR AES, HdT 4 Nop
H4s IMAEZAR 2 RO B i

£3

© 2007 Microchip Technology Inc.
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BTFSS el f P AL, b1 Bhid
Wik [ #51BTFSS fb
PR 0<f<127

0<b<7
BAE: Wi (f<b>)= 1 Nkt
TR RPRAAL: TG

T W A8 b S 0, TR
TF—%%%,
WML b A 1, WEFT 4545
A, B AT 4 NoP $54, Ml
1% 454 W WUR 4

CALL WHTER

Tk [# 4] CALL k

BAEHL 0 <k <2047

Pk (PC)+ 1 — TOS,
k — PC<10:0>,

S (PR AL

(PCLATH<4:3>) -~ PC<12:11>
o

P WHFRP. B, KRk
(PC+1) MR, 11 7 2 HP 2
LN PC £ <10:0>, %
PCLATH %% X\ PC i=if. CALL &
M4 o

CLRF ¥ EEE

Tk [ #~%'] CLRF f

ERAESL 0<f<127

A 00h — (f)
1-2Z

SRR EPIRSA: Z

i A TN ERES, ZAE 1.

CLRW W A FRER

Tk [ #%] CLRW

ERAESL o

L (Eh 00h — (W)
1—-Z

SR RPIRSAL: Z

i W FH A piiE % . SEFREN

(2) &A1,

CLRWDT BEEIN B

TEk [ #%5] CLRWDT

BAEHL o

etk 00h — WDT
1—-TO
1— PD

ZIIRAS . TO fl PD

P . CLRWDT 82 T EALE 140 € i
. B EAL WDT 5045
2%, AR TOFPD & 1.

COMF f R

THVE: [ #%] COMF fd

ERVERL 0<f<127
d €[0,1]

Ak () — ( AFRZEE)

ZREMEPIRS: Z

BiHH B ras fMAN AR, wmkdA
0, ZiRAANW FFRE. WhdN
1, SRR T,

DECF IR 1

T [ #%] DECF fd

BRAEHL 0<f<127
d €1[0,1]

k. (f) -1 — ( BArarfEay)

ZREPIRES: 2

il Far s FIAN AR 1. i d A

0, AiRAFEEI W arfrds. Wi d
N1, GRAFIIF A o

DS41291D_CN %228 1t
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INCFSZ figig 1, b 0 MIBk
IR [ #%] INCFSZ fd
BAEHL 0<f<127
d € [0,1]
£ Y(En () +1 — (HIrZ5178), &8R40

SRS MRARARAT «

i kit
T

DECFSZ fiBm 1, A0 Bkt

Tk [ #+5] DECFSZ fd

ERAESL 0<f<127
d € [0,1]

i1 (-1 — ( HAaEA7E ),

S5 0 Ikt

SR PR T

Ut ]« B EAERE TN ZEEE 1. I d
0, GERAFAE W ZErash.
RdHh1, GRFMZFEET
WREE R 1, WHAT N 438
Ao WHLEW Yy 0, WHAAT NOP,
T i3 425 g WU R 4

GOTO T4 Bk

Tk [ #75] GOTO k

AR 0 <k <2047

AE: k — PC<10:0>
PCLATH<4:3> — PC<12:11>

ZRMREN:

i GOTO LA B RS, 1141
R EC L RER BN PC AL
<10:0>. PC &Eifim
PCLATH<4:3> 35 \. GOTO /&X
JAA$E4 .

INCF f 35 1

Tk [#%] INCF fd

PR 0<f<127
d € [0,1]

Ak (A*+1 — ( HAra4r4%)

SR PRS2

Ui« B Ao f I 1, Wi d

N0, G RAFTRAE W 745
R d N1, GRS

Wi KA fres f RPN RIS 1, iR d ok
0, SERIEHAE W T, g
d 1, &RAFRFREf.
WRGERHK 1, WPAITF 5564
WRgER N 0, WFAT noP, MM
{f1%48 478 g WU R 4

IORLW LRSS W EBERIEH

Tk [#%] IORLW k

PR 0<k<255

PRAE: (W) .OR. k = (W)

TR AN . Z

i : W ZFAEBR 7 8 A R4
kK EZHIEH . 45 RAAW
AR o

IORWF ¥ WH FAEZERERE

IR [# %] IORWF fd

BAEHL 0<f<127
d €1[0,1]

PEAE: (W) .OR.(f) ~ ( HFr& 4788 )

SRS MR ARAT «

LR

z

W i feds by f 9 f a2 i ois
S kd ol o, ZiRUFIRAE W
AT W d 1, FiRAEE
A7 o

© 2007 Microchip Technology Inc.
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MOVF # f IR BRI H i A 8s

Wik [#%] MOVF fd

BRAEH: 0<f<127
d € [0,1]

AE: (f) —~ ( BbrarfE8

R MIPIRASS: 2

WO, | 00 | 1000 ‘ dfff ‘ fEff ‘

P A - R d PR, KA f A
ENHRF . s d Ao,
HEr % Aash W F 178, i d
H 1, BFREAEER N AR T
TIAREPREAL Z 2345445 H 1
R, d =1 ] H TSI ST A A
8o

B4 AL 1

EER R A 1

iR MOVF FSR, 0

MovLw B BERE W

Wik [ 5] MOVLW k

RS 0<k<255

MRS

WA : | 11 ‘ 00xx | Kkkkk ‘ Kkkk l

i H4 8 AL BRI k FEAN W 274748
CTRAL” BTG AR 0.

a4 74 1

EER R A 1

T« MOVLW  0x5A
PATHR LS

W = Ox5A

MOVWF W BB E f

TEVE: [ %] MOVWF f

BAEHL 0<f<127

A (W) — (f)

ZRMFRSA: To

HLBeRD | 00 ‘ 0000 | 1fff | fEff ‘

LI A5 W 25 47 28 H O BT A  81) 25 17
a5 fo

524 1

4 S 34 1

Tt : MOVWE  OPTION

NOP bt 3

A [#%] NOP

BAEHL T

BRAE: TR

ZREMFPARSA: TG

HLILRD, | 00 | 0000 ‘ 0xx0 | 0000 |

i TCAETERAE

TR T4 1

54 B 1

il : NOP

DS41291D_CN %230 3t

i

© 2007 Microchip Technology Inc.



PIC16F882/883/884/886/887

RETFIE MR R [F] RETLW IR [B] 36 37 B BrpL 5 B W

TEyk. [ #%5]1 RETFIE TV [ #%5] RETLW k

L ¥ PRAESL: 0<k<255

U (en TOS — PC, A k = (W)
1 — GIE TOS — PC

FWINPIRSAL: T RAWIRS

ﬁl§§ﬁ%: | 00 ‘ 0000 | 0000 ‘ 1001 | ﬁi’

LR N WTRIEL . 3T AR, Bt ENEEI TS
I (TOS) HitA RSN PC. AiF ¥ 8 Pr L HIRL K BEA W FA75E.
TEE 1 4R AL GIE I GRBEIHEE g2 AR
(INTCON<7>) R4, %2 PR . XA SRS .
AR Fe o 7R 1

R THL 1 RARWE: 2

B4 FE 1%k 2 TR CALL TABLE ;W contains

il : RETFIE ;tableoffset

TABLE ;value

;W now has

;table value
ADDWFE PC ;W = offset
RETLW k1 ;Begin table
RETLW k2 ;

RETLW kn ;End of table

PAT RS
W = 0x07
PATHRA S
W = k8 I
RETURN NFREREIEE
Tk [# %] RETURN
BAEHL i
A TOS — PC
ZREMFPRASA: B
i« MFREFIRI]. AT H A,

Ktk (TOS) Mt AERARE
PRt s . I — AR .

lilg
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PIC16F882/883/884/886/887

RLF 5t f PATHRECL OB 228
ik [#%] RLF fd
3218 0< f<127
d € [0,1]
A Z: DT I U
ZR M pRAsS: C
ML : ‘ 00 ’ 1101 | dfff | FEFf ‘
i 2 AR 1R P B (R bR A7
—lZEB 1. WkdAo, 4
TAFTAE W 4788 e it d 4
1, HiRAF A7 fo
574 1
HERIEEEE 1
ANl RLF REG1,0
PATFR AT
REGL = 1110 0110
c - 0
PATHR A
REGL = 1110 0110
W - 1100 1100
c - 1
RRF 5t f AT HREAL B A RS
Wk [ 4%] RRF fd
e 0<f<127
d € [0,1]
A Z: DT I
ZRMPRAS: C
i K2 A7 £ A B [RIEA FR S AL

—RA 1. R d R o, 4R
TP W 50788, ik d oh
1, SERAFRIZTAE

—{Ch~[ BT -

SLEEP HEARIRERE R

ik [ ##4'] SLEEP

FRAESL ¥

$efE: 00h — WDT,
0 — WDT s s,
1—TO,
0—PD

ZYWIRAR . TO fl PD

AR PR (PD) 5%, PR
B (TO) 8 1. AIMER
A5 S FLTR AT 75 2
P 25 de, A ASHE A RHRAR
Ko

suBLW MOLEIE IR W AN E

TEE: [ #7451 SUBLW k

PAEHL 0<k<255

Bl k - (W) = (W)

Z MRS : C. DCFIZ

B :

M 8 ALILENHL k Ty 2 W 75 474
Py 7s CRH kRN Jrikis
FO o BRI W A7

C=o0 W >k

C=1 W <k

DC=0 W<3:0> > k<3:0>

DC=1 W<3:0> < k<3:0>

DS41291D_CN %232 1t

lilg
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SUBWF fIEW
ks [ #4741 SUBWF fd
SRR 0<f<127
d €1[0,1]
BR1E: (f) - (W) = ( HArFF8)
TR rpRAs: C. DCHIZ
iR MEFAEAS o2 W 8N
% CRH RN EIZED o
R d N0, HRAMERIW FHAE
B, d N1, GRS
f.
C=o0 W>f
c=1 W<f
DC=0 W<3:0> > <3:0>
DC=1 |W<3:0><f<3:0>
SWAPF B R
T [ #5451 SWAPF fd
BRAEHL 0<f<127
d €1[0,1]
PrAE: (f<3:0>) — ( HAnAf74% <7:4>),
(f<7:4>) — ( HARZF1E4% <3:0>)
ZRMFPRSS: B
i WP AERS T IRl R ey
e, WA 0, 4RI
W s, nitd 1, 4R
FEII 7 AES fo
XORLW SLESS W R R EIEE
T [ #%4] XORLW k
BRAEHL 0<k<255
L (Eh (W).XOR. k = (W)
ZRMNRES: Z
i B« W TR N AL 8 A R

KAFZASPERIESE. LERAEA W
H170

WA f R R EE

[ 475] XORWF fd
0<f<127

d €1[0,1]

(W) XOR.(f) = ( HARAA72)
z

W TN AL f AR
WEEZ RE . R d &%
T 0, SRAFHE W BAA8 .
W d N 1, GRAEEAERE T

© 2007 Microchip Technology Inc.

1

i

DS41291D_CN %5233 5L



PIC16F882/883/884/886/887

v
Y.
:

DS41291D_CN 55234 1t ?‘Bﬁ% © 2007 Microchip Technology Inc.



PIC16F883/884/886/887

16.0 JF&R>ZH
— BB 5P T % PICmicro® B J L LR (it

¥
o SR RIFEE
- MPLAB® IDE #f}:
o VCHMBS [ RS | AR
- MPASM™ J[" % #%
- MPLAB C18 il MPLAB C30 C i
- MPLINK™ [ b8 /
MPLIB™ [ ¥5 2 &5 1 g
- MPLAB ASM30 i 4gu%s / 5E8A% 1 )5
R E e
- MPLAB SIM #4440l 2%
. iEH
- MPLAB ICE 2000 7r4;{)j EL 4%
- MPLAB ICE 4000 754 {)j EL 4%
o FELHIASE
- MPLAB ICD 2
o BEYRFEES
- PICSTART® Plus FF /& 4t s
- MPLAB PM3 2% 4 f o
- PICKit™ 2 JT & 4 fide
o AREAE R AT AR K VEAE T A

16.1 MPLAB &£ BT K E 8

MPLAB IDE #kfF>4 8/16 7.5 K WL 742 it 7T AT R
¥ 5 TAE I BAEIT K1 6. MPLAB IDE J& 4T
Windows® #:/E RGN B, A3

o —AMUEHTE R T RN EE A
- A
- gnREAS AN E)

- RS RN ED
- LIRS O E)

o HERM L F ORI ERM4 D e iE oy

o ZIIHE IS

o W] H Eegn iR n e U

o E PRI

o AIALESAERIG TR, (BT 3T 72 NIPILG 10

o RbrEHARE DUTERNII6

o T T AR e RS B 1 by B S T

o FEMTELTE

o ST AR =J7 TR, W HI-TECH #4F C %
PEALF IAR C Zie s

MPLAB IDE A PAiL %4

o YIRS QLB CIHES)

o pih KB SERG Sn (BNgRiR) AT Tk
#| PICmicro MCU fi ELas FItsiflgs T Hep (E3)
TR A D

o AIE AR S IO AT PR
- FEXHF QLgiESZH CIES)

- WALGESMCIES
- HLAAY

MPLAB IDE 7 F AN FF ke i 5 o 32 44 22 i 4k 1

H, ARG AR 25 a5 v (B0 28 A AR 11 £ £ 1k

o, BRI ELES . XA T N TR R S b

SRV T T i 5 5 K 1 T LA (12 > )

© 2006 Microchip Technology Inc.
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16.2 MPASM %728

MPASM L %ias & e Th Rl 220 #%, EH TR
PICmicro MCU.,

MPASM V% #% il 2E A T MPLINK H FraEfe a8 1 ] &
SERT B RRSCME. Intel® FRuE HEX SCEE. PN R AEAG
{FFPIRBLANGF B 221 MAP SO, B8 A CREAT A 2k
LA L5 LST SO LU H 3R COFF SC4%:.
MPASM i gn#s H A W FRHE:

o 4Rk {r MPLAB IDE i H rf

o A XAl AR gAY

o X2 IS IR SO RT 4 A G

o RVFSEEEEHI gL R K54

16.3 MPLAB C18 1 MPLAB C30

C JmiFa
MPLAB C18 #1 MPLAB C30 fUH3IT Kk & 42584
ANSI C gmis, 43 H T Microchip 1 PIC18 %71
P M dsPIC30F. dsPIC33 #il PIC24 &5 255
Pt . XL Eas il R At AR B 88 O F AR B AT IR
FAE R RERN Y A ARG ALk ey, ELATET D5 18 o
FEFIEACHE R, gmiasiefit T4 %) MPLAB IDE
ROl AR SR L = S

16.4 MPLINK BFriiiEas |

MPLIB Hbr & H o
MPLINK B b8 65 Tt MPASM i 4i%s . MPLAB
C18 C g LWl T e AL H b o 10 3 A5 FH 4122 2
A4, B AR TR 2 R A R EE A H A
MPLIB H #2772 100 4w 1354 RL 22 SC A1 e R A4
M. BME SRR ET B TTRERE, RS
TR B R BN A . SRR AT KR ARV 2
NI I 4 s R
FbRAEIE 8 | PR/ B0 28 FLAT 0 AR
o PO R AN B R T AN R R 2 /N A
o IR AN SC BB ZH A 7E — I R S A A i AT Y
Pk
o HBEHIH, B, ERAIRHECRLE, (0] R 3% HE)
e

16.5 MPLAB ASM30 J_ 4758,
R L g

MPLAB ASM30 - %% &1 dsPIC30F #sf-42 b4 5 4F
SICTE = T EN NS . MPLAB C30 C 4wifts
A FHAZI S0 28 2 A A A o I G AR v] EE AL H b
M2 G, APEIX S H AR SO A, Bk HAh R
H AR SCPE R RS SR UZE B T 30 AT S0 I e A
R

o« XHF#AS dsPIC30F 74 4E

o STHEE MBEERNTE S B

o AT

- FENELE

. RIGHIFEES

« MPLAB IDE #4251k

16.6 MPLAB SIM X {141l 58

MPLAB SIM K {25 76 484 2% PICmicro MCU Al
dsPIC® DSC #HAT#L, if5H /el LI PC EHLIIIR
55 NIATAUE I K TR e R4, P Byl xt
ol X ST R A BAS B, FRE T Bl 5 AL Sk = A 3k
Jilo T LUK & AR RS G AT S A SR, DS AT 33
— P HBAT I AT o BREEEE phas R 43 M 2% 1) TR
WL AR fe 0 SRR R AT« 11O HIshE. K3
3 BN B PN T 25 A7 B PR B

MPLAB SIM #& A % 56 4 > B ] MPLAB C18 FiI
MPLAB C30 C %24 L) 2 MPASM 1 MAPLAB ASM30
ICGn A MR SR o ARS8 ] B T e 56 =5
IREEAM R EEHOIT R AT, Je— K oe3E HE Tk
1K T B

DS41291B_CN %% 236 Tt
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16.7 MPLAB ICE 2000 /=1t 86 7E 26 1/ EL 5%

MPLAB ICE 2000 7££fjj H.4% B 760 7= i T &K TR
flt—3EHT PICmicro A WL LH. MPLAB
ICE 2000 7 2647 Beas I A 1 FH MPLAB 4E i FF & 3
TSR, T AR IR NI TR . T
2 L RARTE AR o

MPLAB ICE 2000 e 4=Thfgfi Has R4, ©H A8
BREE . iR A BRI b . ACTE S BT RIR, TR
G TR RN AT T HTC  DAIE 4% A [) A 2 28 1A 45 2L
T, MPLAB ICE 2000 7£ &1/ FUAS [0 S48 fo 45 JL kAT
¥ UL 35 PICmicro . 5Hl.

MPLAB ICE 2000 72 ffj Has RGBT A —Z LN H
R, UNIERGALET NHROFE LEPAH

Mk Thfie. % PC -4 #il Microsoft® Windows® 32
A7 HAE R G AT X LS T RETE — AN B A — 1¥ R 7S
BIRIFAIARIH

16.8 MPLAB ICE 4000 =1t R 75 £ {5 2L 5%

MPLAB ICE 4000 7£ £ ffj H4% B 700 7= i IF & TREITHE
it ] F =3 PICmicro MCU il dsPIC DSC i #%
TF T H.. MPLAB ICE 4000 7£ 2517 B3 i B4 4 th
MPLAB &I RS G4, ©RER T
HEATmEH . ik N AR IR

MPLAB ICE 4000 &M B R4, FrH%& MPLAB
ICE 2000 A thagsh, ek T &M+ dsPIC30F
FI PIC18XXXX #sF 17 LOATfil 2% o LA S el kg o 1%
) EL25% 1) e R PR AL EE B A% fd R0 52 I Zh g K ik 2 Mb
HIl AT 2 1

MPLAB ICE 4000 7E£: {j . RGBT A — KL T H R
4, A E AR AW RAEE NS SR IT A LA
AHRELIhEE. %H PC &A1 Microsoft Windows
32 7 HAE R G X L T REAE — AN i BT G — 1 Y
TR A8 DAR LT R

16.9 MPLAB ICD 2 7E£: A58

Microchip [17F2; 3K % MPLAB ICD 2 23k g ik
MR AK B s AT I T & T A, iiid RS-232 =&k
USB #1115 PC EHUM%E. % T HILTIALE PICmicro
MCU, ®] H T JF kA &% & HAth PICmicro MCU Fi
dsPIC DSC. MPLAB ICD 2 1§ Jf] T INAE2s - iy 2
LRI ZIhAESE & Microchip [K7EZ B AT 4m AL
(In-Circuit Serial Programming™, ICSP™) 3, #]
7E MPLAB £ 8JT A A58 1 B L - B4R A%
AR AR L N TR AR o IR e T N B ) o v
FL BB AT AR AR R CPU RS LA M A K 25 A7 gk
AT WIS B A S (R T R AR . e iis Tk
P AT AR 8 FH AT SE IR . MPLAB ICD 2318 1) ]
148 PICmicro 2315 (KT K dn FE 28

16.10 MPLAB PM3 2/} fi5e

MPLAB PM3 #3Fgnfias & — @i . £74 CE #vu
s g fe sy, Fonlgnfe i % & 7F VDDMIN A1 VDDMAX
Z AR A . B AR BOR SR E IRAE B
fIKk LCD B8 (128 x64) , LUK —AN 3245 &% sl 2
R AT P EIAR R AR . G FE R ARV B R A e
—H ICSP™ i85, 7RI ~, MPLAB PM3 #31}:
FAEes A 5 PC A RN AT %) PICmicro #eEHE AT HL |
ISR . £E 2 e id al &% BEAUL 49 . MPLAB
PM3 iifiid RS-232 = USB Hi4iiiEs PC ML F.
MPLAB PM3 H & il {5 8 )1 LA AL AL, A7
FEAAR KA S T i gm 2, '©iE kA SD/IMMC &
FAAE At K B e 2N

© 2006 Microchip Technology Inc.
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16.11 PICSTART Plus FF R 425

PICSTART PlusJ- & gufe % & — 3K 2 T FH il e AT R
BRI R LS, il COM (RS-232) #1145 PC A
. MPLAB fEEIT K& IR B8 45 12 G A2 5% O P
i, B35 . PICSTART Plus JT % Zi i ge 2 #:% 1 DIP %}
BEMKER 4 PICmicro 234, 5| 2 ik 40 1.
S EIECE Z 28 4E, i PIC16C92X #1 PIC17C76X, Af
T e — AN AR R 3RS 308 . PICSTART Plus FF
RAFE2sFF A CE M.

16.12 PICkit 2 FF R FmFESS

PICkit™ 2 FFkgmfEas e — ML A GRSy, Wity
TAE B D AT %A %2 Microchip (I AY . Aok Fn
PIC18F RFNAEH A ML T4mFE. PICKit2 AT T HA
A —NELRAALX I RR . + 0 R SR
B AEF HI-TECH () PICC™ Lite C ZwiFss, GO T-H P
P 42 PIC® o K HLIAE F o 3% — T A8 48 FH Micro-
chip ThREGE K MRS NAE RV A HUEATRE . SPAN A
MNAITFR, BT IHRR—.

16.13 /R~ FFRFTEER

BWZER FFRFMPAL AR AT T 4FF PICmicro MCU
F1 dsPIC DSC, SZHINATIRERGMPHENHIFR. K
ZHNEIR . TT R RIS S Ak X, (R
0 i F s IR N [ REARAD, TR R s
s

IXEAR L RN GESE, AFE LED. WREERELS. FF
X, P, RS-2324%0. LCD SoRss. HALTTFIM
11 EEPROM 7£fi#4% .

FORNFTF AR o] I FBEEIREE, R SEI A2k X wevh 2 il
HLEG, TR SRR R UM A

%7 PICDEM™ #1dsPICDEM™ Ji{ s / FF & B 2 571 i
4k, Microchip &4 — RFIVFAG T EGRABEREAE, &
FH TR B e 2451, KeELOQ® $dlE 22 4 7= IC.
CAN. IrDA®, PowerSmart® Hijh i, SEEVAL® i
{H &%, I-A ADC. MigfLRas, &4,

H RN PRI T EEM S8R, ibEn
Microchip 7w /7 (www.microchip.com) LA &5
i “Product Selector Guide (/*iiik7H#EH) ~
(DS00148) .
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17.0 HSIFME

st opEE (M)

A TE FETERBETELEE oottt e e e e et e e et et e e ee et et ee et en e ereeean -40°C % +125°C
B AEAELIEE < ettt ettt et et ee e e ee e -65°C %% +150°C
VDD HIAF T VSS TETFLIE .ottt ettt ee e e et eeeee et s e eseee e es e en e es e -0.3V & +6.5V
MCLR HIHF T VSS FEIHELIR. .ot e e ee e ees e s er s -0.3V % +13.5V
FTAT FOALT AN T VSS THLEE oovvooeeeeeeeee oo eese e s ees e s eee e eeeeees s -0.3V % (VDD + 0.3V)
B IR ) ettt 800 mW
VS B T T LT vttt ettt et eeee et et e et et et e ee e ee et eeeeeeee e e e eeneee e e neenean 300 mA
RV DRl A L R N AN £ AT TSP 250 mA
FINERAT ELIR K COVI < O B VI3 VDD oo +20 mA
i AAT LT 10K (VO < 0 HE VO > VDD) oo +20 mA
el (O RN LB iy w42 OO 25 mA
el VO TN 1 OB g N Ak A £ AT OSSOSO 25 mA
PORTA. PORTB 1 PORTE (417 HIIRARTE IR B) oot 200 mA
PORTA. PORTB Ml PORTE (414 MU ARBIHI B) e 200 mA
PORTC Fil PORTD (A1) IR ARTEFIIR B) oottt 200 mA
PORTC il PORTD (A1) BB ARILEI B) oo, 200 mA

¥ 1 R AR Pois = VoD x {IbD - X loH} + ¥ {(VDD - VOH) x loH} + X (Vol x loL)
2: PIC16F886/PIC16F887 #ff [ F PORTD fI PORTE,

TR WERESF TR Ao KBUE” » W] RES TSR K ATER IR . B E AU BT AR
e, BT BN EAE S AR E (K5 B BASNEAT o S I TR TARESOR B AF T, HAR e M R B .
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K 17-1: PIC16F882/883/884/886/887 HiE—Hix <A E (-40°C <TA <+125°C)
55
5.0
45
S 40
a
> 35
3.0
25
2.0
0 8 10 20
#E (MHz)
w1 BRI AT HRERSTRA S
&l 17-2:  HFINTOSC iz [ &7 5284 Vop FNREZ X &
125
5%
85 +
~ 60 4 + 2%
e
2
m 254
O —+
2.0 25 3.0 35 4.0 4.5 5.0 55
Vob (V)
DS41291D_CN % 240 1 o= © 2007 Microchip Technology Inc.
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171  EHuiketk: PIC16F882/883/884/886/887-1 (M%)

PIC16F882/883/884/886/887-E (¥ &%)

IRETARRM (BRAESSMILED

HfReE AR -40°C < TA<+85°C (T MkZ%)
-40°C < TA<+125°C (¥ B4
i?g we bt BME | RRME T | Bl | BM rY
VDD AL R 2.0 — 55 V |Fosc <8MHz: HFINTOSC f1 EC
D001 2.0 — 55 V |Fosc <4 MHz
D001C 3.0 — 55 V |Fosc £10 MHz
D001D 45 — 55 V  |Fosc <20 MHz
D002* |VDR RAM $3E e ik (1) 1.5 — — Vo | AL TR IR AR
D003 |[VPOR | WfRAENS N — Vss — V| HERIES L 14249 “Lk
S A1E 51 VoD AR5 H BE4A (POR) 7.
E
D004* |SVDD | Hi{fasig = 5 P& - v 0.05 — — Vims | HEHFEEIES E 14217 “ L
1551 Vop _EFHE BE4A (POR) 7.
x

RIS KON RFILAE, RZDIK.

BRAESS AU, R0 < MR R P R IAE BV, 25°C & AF NI RXEESHUNL RS, K&
ke

KRAEANT RAM Sl i HT$2 T VoD FEARIRBEAR B/ ME
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17.2 Huf#%: PIC16F882/883/884/886/887-1 ( TakZ)
PIC16F882/883/884/886/887-E (¥ &%)

T ELE (BRIESESME)D
HfReE AR -40°C < TA< +85°C (T &)
-40°C < TA< +125°C (¥ R4

SH , B | uBE \ FAF
ey AR i ¥ BE| B Voo -
D010 |ftEmy (lop) 12 — 11 23 A 2.0 |Fosc=32kHz

= 18 38 WA 30 |LP SR
— | 35 75 LA 50

DOo11* — | 140 | 250 | pA 2.0 |Fosc=1MHz
— | 220 | 400 | pA 3.0 |XT#RZH

— 380 650 pA 5.0

D012 — | 260 | 380 | A 2.0 |Fosc =4 MHz
— | 420 | 670 | pA 3.0 | XT =&z

— 0.8 1.4 mA 5.0

Do13* — | 130 | 220 | pA 2.0 |Fosc=1MHz
— | 215 | 360 | pA 3.0 |EC ¥

— 360 520 pA 5.0

D014 — | 220 | 340 | pA 2.0 |Fosc =4 MHz
— | 375 | 550 | pA 3.0 |EC k&

— 0.65 1.0 mA 5.0

D015 — 8 20 A 2.0 |Fosc=31kHz
— 16 40 WA 30 |LFINTOSC #st

— | 31 65 LA 5.0

D016* — | 340 | 400 nA 2.0 |Fosc =4 MHz
_ 500 | 650 WA 30 |HFINTOSC #st

— 0.8 1.2 mA 5.0

D017 — | 410 | 07 | pA | 20 |Fosc=8MHz
. 1 A 3.0 |HFINTOSC #ist
— | 130 | 18 | mA | 50

DO18 — | 230 | 580 | pA | 20 |Fosc=4MHz

Z [ 400 | 950 | uA 30 |EXTRC fist @
— o063 | 16 | mA | 50

Do19 — [ 26 | 37 | mA | 45 |Fosc=20MHz
— | 28 | 38 | mA | 50 |HSE&HHMA

Y RIS HPONRHLAE, RN,

T BRAESISNGEH], AN MR B BRI LR BV 256°C ZAF N IME. REESHANMRIHSE, R
e

w1 R TR, P oo WE RIS OSCH = AMITi, Wik Prd 10 S1MiEh =3,

#Vbb; MCLR=VDD; #til- WDT,

2: PR TR AR goE . HARRIE, W1 /O SIMIEANTT SRR . e di 2l i, A A
AT ORIIR 2 R L ALT AE

3: MEN RC RGN, R OHRRZ RexT M. WA AR IR = VODI2REXT (MA)
FAhi, Hrh REXT I A2 KQ.
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17.3 Huss%: PIC16F882/883/884/886/887-1 ( TakZk)

B

PRAE TR (BRIESA SN

AR -40°C < TA< +85°C (TZo)
2% PR B | B o | s ks
R LI T VDD ¥
D020 |HAMMAME (pp) @ | — | 005 | 1.2 | pA | 2.0 |4 WDT. BOR. L%, VREF
— | 015 | 15 7y 3.0 |#T10SC
— | 035 | 1.8 A 5.0
— | 150 | 500 | nA 3.0 |-40°C <Ta<+25°C
D021 — 10 | 22 pnA 20 |wDT ™
— | 20 | 40 A 3.0
— | 30 | 70 7y 5.0
D022 — 42 60 nA 3.0 |BOR iy ™
— 85 122 | pA 5.0
D023 — 32 45 uA 2.0 | Lefgepedig (. [FNHEREPIAS HLi
— 60 78 WA 3.0 |#
— | 120 | 160 | pA 5.0
D024 — 30 36 uA 2.0 |CVReF iy M GEnstihD
— 45 55 A 3.0
— 75 95 A 5.0
D025* — 39 47 uA 2.0 |CVReF Hiii M (s hD
— 59 72 A 3.0
— 98 124 | pA 5.0
D026 — 45 7.0 A 2.0 |T10SC Hiyi (M, 32.768 kHz
— | 50 | 80 A 3.0
— | 60 12 A 5.0
D027 — | 030 | 16 nA 3.0 |AD HE D, REEdT7HH
— | 036 | 1.9 7y 5.0

* XIS HAAOGRHLE, AR,

T BRAESIAMUEHT, AN CHBUE T B BRI BV 26°C S AF NI, XEESHANALERIFSE, K&

ik

AR REAS 10D B IPD ML 5 A RE XA BN BRSNS FE I LR AT . A A HL gt el 3 e K 1% 2 B
IR HEA 10D B 1PD FLLAMAE o 24 TH I HL LT AR I I A2 A P B KA

2:  PRGEFAAYOERIET (3 g . i R AE S FRIRIN, BT 1/O 5IMIAL T im B IF HE £

%1 VDD I3 o

© 2007 Microchip Technology Inc.
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17.4 HiitFt: PIC16F882/883/884/886/887-E (§ E4)

ETAERH (BRARSSM D

HinkstE TARR "40°C < T < +125°C (4 JE4)
zu B RMEL | S T | RO A s .-
DO20E |#EA#mEE (pD) @ [ — 0.05 9 pA 2.0 |[%5FWDT. BOR. L#7s.
— 015 1 A 30 |VREFAITIOSC
— 0.35 15 iy 5.0
D021E — 1 28 A 20 |wDT i ™
— 2 30 nA 3.0
— 3 35 A 5.0
D022E — 42 65 A 3.0 |BOR (M
— 85 127 | pA 5.0
D023E — 32 45 uA 2.0 |temsedm M. FRERERIA L
— 60 78 WA | 30 |BE
— 120 160 | pA 5.0
DO024E — 30 70 uA 2.0 |CVRer M (B
— 45 ) nA 3.0
— 75 120 | pA 5.0
DO025E* — 39 91 uA 2.0 |CVRer M (k3R
— 59 117 | pA 3.0
— 98 156 | pA 5.0
D026E — 45 25 uA 2.0 |T10SC Hiyi (M, 32.768 kHz
— 5 30 nA 3.0
— 6 40 iy 5.0
D027E — 0.30 12 uA 3.0 |AD d M, ReETHm
— 0.36 16 nA 5.0
*OXEESHAON R, AR,
T BRAESAMGIE, B SR R REERIILE BV, 25°C AT . XEESHNMLEITS %, KL
ko
# 1 AMRERIEEA DD B IPD LS A BRSNS N BTSN AR IR . AMAEHT A FRLI AT R S AU
IR ZHEA 1DD B IPD HLGRAM A o 2V E AR FLAL T A I A A dp K AH
2: PRGN PEIRIRAR R T s i . s e AU E RS ORARISS, BT /O 51 AL T = FHAS IF Hi% s

#1) VoD I

DS41291D_CN % 244 T
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17.5 HikE: PIC16F882/883/884/886/887-1 ( T M%)

PIC16F882/883/884/886/887-E (¥ EZ%)

PRETAESAF  (BRIESSMEER)
B TARR -40°C < TA<+85°C (T4
-40°C < TA<+125°C (¥ 40
28| e Kb BoME | RET| Bkt | B4 rve
ke -~ )
ViL BWAKHE
1/0 %t I
D030 i TTL Zphas Vss — 0.8 V |45V <VDD<55V
DO30A Vss — 0.15 VDD V |2.0V<VDD<45V
D031 T it R A R AR R A Vss — 02Vop | V |2.0V<VDD<5.5V
D032 MCLR & OSC1 (RC it ) ™M Vss — 02Vop | V
D033 OSC1 (XT F1 LP #:XF) Vss — 0.3 \
DO33A OSC1 (HS #F) Vss — 0.3 VDD \
VIH LRI
1/0 % —
D040 iy TTL ZZohds 2.0 — VDD V |4.5V<VDD<5.5V
DO40A 0.25 VDD + 0.8 — VbD V |2.0V<VDD<45V
D041 T T R R 2 O s 0.8 VDD — VDD V |2.0V<VDD<5.5V
D042 MCLR 0.8 VDD — VDD V
D043 OSC1 (XT AILP #F) 1.6 — VDD \Y
D043A OSC1 (HS#X ) 0.7 VbD — VDD \%
D043B 0OSC1 (RC BT 0.9 VDD — VDD Vo GED
I N MR A @)
D060 1/0 %511 — +0.1 +1 pA |Vss <VPIN<VDD, 5|Hiat+
T BH 2
D061 MCLR® — +0.1 +5 pA  |Vss < VPIN < VDD
D063 0OSC1 — +0.1 +5 pA |VSS<VPIN<VDD, XT. HS
HTLP 7 o i
D070* |IPUR PORTA 55 -7 fiiii 50 250 400 pA |VDD =5.0V, VPIN =Vss
VoL s ©)
D080 1/0 35 1 — — 0.6 V (loL=8.5mA, VDD =45V
(T
VoH ks O
D090 1/0 35 1 Vbb - 0.7 — — V [loH=-3.0mA, VDD=4.5V
(kg
* XSSO IEE, RENNER.
t BRARSAME, T MR R BIRISAE BV, 25°C S I, XS EUL RS, KRGk,
w 1: 76 RC ¥ MALES, OSCA/CLKIN 5| A il B R filuk 285N o 7F RC R H G SCANEEAE FH AR I b
2:  HRE O 85I R
3: MCLR 511yl AT F2 BT I T o B HP o IE 8 TAE A I o ZEAS RN B R ATl 4 5 vy
1R FELA o
4: HEEEEZNE 1031 “FHEIE EEPROM” .
5: A3 CLKOUT # = T OSC2 5.

© 2007 Microchip Technology Inc. ?‘ﬂﬁﬁjj DS41291D_CN % 245 1T



PIC16F882/883/884/886/887

17.5 HEHHkH: PIC16F882/883/884/886/887-1 (T M/Z%)
PIC16F882/883/884/886/887-E (¥ B%%) (&)

WHET RS (RIEHSMIEEED
Hiifrt AR -40°C < TA< +85°C (Lg%
-40°C < TA<+125°C (¥ B4
%%ﬁ = )
e 7S etk B/ME HEUE | BKME | A A
D100 |[luLP R ) e i FEL — 200 — nA |53 LM% AN8T9
“Using the Microchip Ultra
Low-Power Wake-up
Module” (DS00879)
HH 51 LR AP R
D101* |COSC2 |OSC2 &l — — 15 pF | HIANER I B0k E) OSC1 Jf:
T XT. HS 1 LP Bzt
D101A*|Cio FTT 110 51 — — 50 pF
¥4% EEPROM 774458
D120 |Ep AR P 100K 1M — E/W |-40°C < TA < +85°C
D120A |Eb AR P 10K 100K — E/W |+85°C < TA < +125°C
D121 |VorRw |HTiE#HAER VoD VMIN — 55 V |fiiH EECON1 i Ti%/ 5
VMIN = f5/h TAEHE
D122 |Toew B /5 R R — 5 6 ms
D123 |TRETD  |¥d{RA7 i) 40 — — E MR R A
D124 |TRerF  |WHiwTivMEE /5 ELE @ 1M 10M — E/W |-40°C < TA < +85°C
WHRE P2
D130 |Ep BT IR P 10K 100K — E/W [-40°C < Ta < +85°C
D130A |ED BTG FE 1K 10K — E/W |+85°C < TA < +125°C
D131 |[VPR T8 1E R Vop VMIN — 55 V  |VMIN = BN TAEHE
D132 |VPew |HIiE¥E / S#AEM Vo 45 — 5.5 v
D133 |TPEw |4 / 5 A (A — 2 2.5 ms
D134 |TRETD | Hd A7 ) 40 — — MR B IS R AR

* RBSHDONRHEE, R,
t o BRARSSMULH, AR CHAME” BB TE BV 25°C S FINME. XSS HUNERIFS %, RGN,
W 1. ERCHRGHAE D, OSCH/CLKIN 5N M Rl R S5 . 75 RC AR b s BUNZ S RIS b
2: SUPE SO A 51 R R
3:  MCLR 51 _F Ayttt ri - B TN i) P o B FRSP D IE R AR A R BB FEAN IR AR N LT R T A5 58
F s FL O o
4;: YTEERIESIE 10.3.1 % “f#F%3E EEPROM” .
5. f¥h CLKOUT #i=X T 1r) OSC2 51,

DS41291D_CN % 246 1 o= © 2007 Microchip Technology Inc.
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17.6 HE#HHEE

FRMETARESAE  (BRIES MR

AR A -40°C < TA<+125°C

SHES #5 Hitk HA(E BAAT %A

THO1 0JA g S IREE 2 A FARE 47.2 °C/W |40 5|/ PDIP $f3
24 .4 °C/W |44 5| QFN $3%
458 °C/W |44 5|1 TQFP 3¢
60.2 °C/W |28 5|y PDIP %
80.2 °C/W |28 5Ii§fl SOIC #}2%
89.4 °C/W |28 5|}l SSOP #}%%
29 °C/W |28 5| QFN Hf2%

THO2 8Jc gl i SR 2 T A 24.7 °C/W |40 5|/ PDIP F¢
TBD °C/W |44 5| QFN Ff3¢
14.5 °C/W |44 5| TQFP 3¢
29 °C/W |28 5|}l PDIP #}%%
23.8 °C/W |28 5|/ SOIC #}%%
23.9 °C/W |28 5|l SSOP i}
TBD °C/W |28 5| QFN #}%%

THO3 TJ ZEiR 150 °C | HTIHERR T BB %

THO4 PD ikt — w PD = PINTERNAL + PI/0

THO5 PINTERNAL | P #5Lh#E — w PINTERNAL = IDD x VDD

GED
THO6 Pi/o I/O Py¥E — W Pi/o =2 (loL * VoL) + X (IoH * (VDD - VOH))
THO7 PDER A T RO%I0E S 2R — W |PDER = (TJ - TA)/6JA
(GE23)

23pa TBD = 5.
E  1: DD N FMGEL T AN IR S A S I AT S 2 LA
2: TAa=3IRERRE.
3: TRV R RIDFE R L o R IR B R T AUE IR (PDER) FPHV/INEIH
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17.7 WHFESE/HS
AR LA AT ROK QU R 5 S0

1. TppS2ppS
2. TppS
T
F i T I [
NEFR (pp) RHEEGE:
PP
cc CCP1 0sc 0oscC1
ck CLKOUT rd RD
cs S rw RD & WR
di SDI scC SCK
do SDO ss sSS
dt FACTETIN t0 TOCKI
io 1/0 w1 t1 T1CKI
mc CLR wr WR
KREFEEHSE
S
F il P JE 3
H =i R Tt
I T GRBEA) Y AR
L fi& z ELES
B 17-3: &M
o Al
51 l/vr cL
Vss
By CL= 50 pF&HFHTH 514
15 pF i&EH T OSC2 #irth
DS41291D_CN % 248 1 o= © 2007 Microchip Technology Inc.
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17.8 AWM. PIC16F882/883/884/886/887 ( TMLZLAY BL%)
B 17-4: IR

OSC1/CLKIN ! a |
" e— 0S02— e s
: . 0S04 0S04 !
- 0S03 >
0OSC2/CLKOUT ' '
(LP. XT I HS *ﬁﬁx_/—\_/—\_/—\_/—\_/—\_/—k
OSC2/CLKOUT
(CLKOUT #xL)
£ 17-1: IR ¥ 28 I P EL SR
FRETAESMG (BRIAER SR
TARR -40°C < TA< +125°C
if&j} "= Bt BME | REME T | Bl | B gy
0S01 |Fosc |4k CLKIN #iizZ () DC — 37 kHz |LP #E3at
DC — 4 MHz |XT R #
DC — 20 MHz [HS JE&HI=
DC — 20 MHz |EC JE& =
iz M — | 32768 | — kHz [LP #E3#it
0.1 — 4 MHz | XT =¥
1 — 20 MHz |HS R
DC — 4 MHz |RC R
0S02 [Tosc |4h&5 CLKIN J& ™M 27 — . us  |Lp ekt
250 — . ns |XT i
50 — . ns |HS fEHHEL
50 — . ns |EC #EHHL
e e — 30.5 — us  |LP fEfiat
250 — 10,000 | ns |XT ki
50 — 1,000 ns  |HS JEig kit
250 — — ns |RC R
0S03 |Tey &4 i3 (M 200 Tcy DC ns |Tcy = 4/Fosc
0S04* |TosH, |#Mif CLKIN /=T, 2 — — us  |LP #RFH I
TosL |41 CLKIN i .1 100 — — ns |XTIREHHR
20 — — ns |HS &%
0S05* |TosR, |#Mi# CLKIN L7t, 0 — . ns |LP JRiae
TosF |4 CLKIN FB& 0 _ . ns |XT ¥Egae
0 — . ns |HS J&i%4%

© RIS HABO LA, AR LMK
T BRAETAMIE, I CHAME” R EIEIIAE BV, 25°C M T IIE. XEESEA RIS %, KA.
w1 IR (Toy) S5 THAYRY SRR 4 5. JrA VS (A 2E T S8 AEARUE TAR S A1 AT AR o2
T PR S R A R R R B o B I X A TT R BUIR S AR AT AR E A/ BOR AR U . T AR
PHENRR “d/ME” WIHIAE OSCH FIMIER: TAMBIS B A1 T AN B AR, PradfFm “&XE” M
HRTRR ) “DC” (BARED .
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F17-2: RGBS H
PRETARSAM (BRIESSMBEED
T AL -40°C < TA < +125°C
;Tﬁ% P ik B | B/ME | BUE + | BORME | AL &4
0S06 | TWARM | B AT Py 34 3% 25 b1 e ) — — — 2 | Tosc | &l 4
0S07 |Tsc A4 R R I 3 €1) — — 21 — | ms |LFINTOSC/64
0S08 |HFosc V»J%zmm@ HFINTOSC #i +1% 7.92 8.0 8.08 | MHz |VbD = 3.5V, 25°C
%@ 2% 7.84 8.0 8.16 | MHz |2.5V < VDD < 5.5V,
0°C < TA < +85°C
+5% 7.60 8.0 8.40 | MHz |2.0V<VDD<55V,
40°C<TA<+85°C (T4
40°C < TA<+125°C (¥ &4
0OS09* [LFosc | WK HERT LFINTOSC #i% — 15 31 45 kHz
0S10* | TIoSCST | HFINTOSC 917 1% 42 MK IR i — 55 12 24 ps | VDD =2.0V, -40°C % +85°C
EUSL byt — 35 7 14 | us |VDD=3.0V, -40°C % +85°C
— 3 6 11 ps | VDD =5.0V, -40°C % +85°C

¥ OREBH AL,
Tt BRAESSMGE Y, A

REMR

CHURE” R EEEISTE BV, 25°C KA R IUH. XEESHULILR IS,

LMK

w1 RN (Tov) S TAAIRG s 2RI 4 (5. Pr A (25 T8 AR UE AR 20 F 5 ST AL P xt
IS 05 R Yk i fos SR TR AL A o X LA E T B B G A AT AR E A/ BB S AR PO P AT s
PHEMRR “Im/ME” WHAE OSCH FIMBER: TAMBIN B, A TN B AR, Pradsfbm “&E” M
WISy “DC” CEARED .
2:  EMIRSHUEAL TIX R G IR A ZEVE N, AZ07E VDD Fil Vs 5 381 BI7E S T GESE 1T 2811 (K3 7 Bl &
Y. BUEHMES 0.1 uF F1 0.01 uF IR .
3. ilfH.

DS41291D_CN % 250 7T
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& 17-5: CLKOUT I /O B} /%

JA 5 H B AT
Q4 L Q1 > Q2 = Q3
Fosc W4 W E: . :
T o ~10520 LA !
CLKOUT AN :<——>; : 10821 l : :

= ~—0S19 : Lo OS16 . — =—0318
~—~10813 <——os17'

///////////////////m W//////////////////

l <—os15—~ 0S14

110 B ~ C AV i i N
R IH1E ! X | | Wil

—! '« 0S18, 0S$19

#£17-3; CLKOUT #1110 B S
FETAREA: (BRIRRA S
TAEEE -40°C < TA<+125°C
Py
%%ﬁ = Hik Be/ME SR | B | Bhr %1
0S11  |TosH2ckL |[FoscT % CLKOUTY ffyiffi) ™M — — 70 | ns |VbD=5.0V
0S12 |TosH2ckH |Fosc™ %] CLKOUT? (i i (1) — — 72 | ns |VDD=5.0V
0S13  |TckL2ioV  |CLKOUTY st 1 i 2 st 1) () — — 20 | ns
0S14 |TioV2ckH |75 13 CLKOUTT 2 Rt A2 | Tosc +200ns| — — ns
famm g ()
0S15* |TosH2i0V |FoscT (Q1 FD 4 K i A 2L — 50 70 ns |VDD =5.0V
P[]
0S16 |TosH2iol |FoscT (Q2 FM) Ak L N TG 50 — — ns |VDD=5.0V
ITE (/O iy N PRRFI ]
0S17 |TioV2osH |3 D AN 2k E IR FoscT (Q2 4 20 — — ns
W BIWE /O iy NI E])D
0S18 |TioR B T T ) @) — 15 72 | ns |Vbp=2.0V
— 40 32 VDD = 5.0V
0S19 |TioF it % R e v @) — 28 55 ns |VDD = 2.0V
— 15 30 VDD = 5.0V
0S20* |TiINP INT 5 |0 v B G P B (1) 25 — — ns
0S21* |TRAP PORTA 5 i F P A AL 4 5 (1) i Tey — — | ns
N

¥ OREESHBONFF AL, RZ
T BRAESISNGENT, AN <R A RIS D BV 25°C ZAF R MIME.
w1 MEEAE RC BGUNEEATHY, b CLKO fiihi o) 4 x Tosc.
2: % CLKOUT #: T 1 OSC2.
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B 17-6:  Rfi. BTN Ird sk ha8A1_E i FE e b a8 i 7

1
VDD /
; .
MCLR / : :
' |~ 30—
W
PWOR ((
))
‘33— ((
PWRT ! ))
il | | 3. .
0sC : ))
AR
(( -
CEETAY )
B Ve 52 ( -
52k ()
Lo 31
34— —=34
' \
1/0 5114 '

b= S EY (I G 8

B 17-7.  RIEBHIE PR

VDD
VBOR + VHYST
BRI TR SRR
- 37 -
524z —
(i1 F BOR) ' 33

o HA Y E ST 11 PWRTE Ak gifeh o M4/ 64 ms i .
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£ 17-4: B, BIVERN. REGH[EHREHNEE. LHENENBZBMRKERMSH

PETAESM (BRIEFSMIERD

AR -40°C < TA< +125°C

ig 5 et BAME | BAEMET | BOKE | B - Jis
30 TMCL  [MCLR Bk s () 2 — — pus |VbD =5V, -40°C % +85°C
5 — — | us |VDD=5V

31 TWDT | 14052 I S8 5 #A 10 16 29 ms |VDD =5V, -40°C £ +85°C
(T8 10 16 31 | ms |Vbp=5V

32 TosT 5 35 SR o T gy (15 2) — 1024 — |Tosc | GE 3

33* TPWRT | | ZE ] 5 1) 2% S 1 40 65 140 | ms

347 Tz IMCLR L Vel s | — - 20 | s
SATF M 1O 1 BH AR I [H]

35 VBOR R A LR 2.0 — 2.2 V |BOR4V i =0 (E4)

35 VBOR RIESE AR TBD 4.0 TBD V |BOR4V i =1 (E4)

36" VHYST | KSR — 50 — | mv

37* TBOR | KA Ao dme /M il J& 5 100 — — ps |VDD < VBOR

E 1
2:
3:
4;

B SHOUNHER, KL
BRSO B, TR IR R ORI BV, 25°C A fE T IO, RESHA OIS, RN
.

FRA TN (Toy) 5 T4 AJRS B HFNING 4 £, A B RTSAE T A8 PEAERRAE T A4 IR
LI R 0 5 28 S R A . Bk SR T i S 500 5 IS A7 A RE AL/ Srar R
B, BT BRI IS4 OSCA 51IER: T 4NABIT bR, EH] T AT AI4 AT, 7425
PRI “BOKIE JAMIRTIR “DC” CRATRIER) .

Bt

AR IR
TR L R A A 226, WA VoD F1 Vss 5342 7R/ r] RESE 1 38R iy s 2ofi i 7 . 3t
PAE MG 0.1 uF A1 0.01 pF KIFFBE %%

© 2007 Microchip Technology Inc.
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& 17-8:  TIMERO F1 TIMER1 KAkt 8hE 5

TOCKI | | | |
|<—40—>! — A — |
|
| |
- 42 >
|
| | i |
T1CKI | r /| |
|4 46 ~ | |
| | |
- 47 -— 49 -
|
TMRO |
TMR1 >|<
|
% 17-5: TIMERO 1 TIMER1 [N E Sk
ETAESRMN (BAERSMEH)
AR -40°C < TA < +125°C
& .\
5| e Ko BAME | t| Bk | e ry
40" |TTOH TOCKI FHUPKAPSERE | B 0.5 Tov + 20 - — "™
1 B 10 — — ns
41* [TTOL TOCKI kb S | T s 0.5 Tcy +20 — — ns
1 B 10 — — ns
42 |TTOP TOCKI J& RS ONGU — — ns [N = B i
20 o Tcy + 40 (2,4,...,256)
N
45* TT1H TACKI e | A0, JEHs s 0.5 Toy + 20 — — ns
I 1] [, wiA T 15 — — ns
ik
37 30 — — ns
46* TT1L TACKI ik | I, TETsr ids 0.5 Tcy +20 — — ns
SP-H[A] R, A 15 — — ns
Pk
7 30 — — ns
47* TT1P TA1CKI N | A0 HCCA R AR R - — — ns |N = 444
3 30 5 Tey + 40 (1,2,4,8)
N
L7 60 — — ns
48 FT1 Timer1 §& 3% 2% i A A2 E [ — 32.768 — kHz
(¥ TIOSCEN {778 1, sk
49* TCKEZTMRY | H I A IR Beh 0 5 380 o ) 45 3 44 1) %iE 2 Tosc — 7Tosc | — |EW TR
AR
* XEESEAONRIEE, REMR.
T BAERAN, BN < imAME” R REdESh BV, 25°C £ IE. XESHULETFS %, KGR,

DS41291D_CN % 254 1 o= © 2007 Microchip Technology Inc.
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A17-9: e/ LB /PWM BT (ECCP)
CCP1
Cie =D —m
~—CCOt—=! 1~—CC02—
' cco3
¥ A AT S W 17-3.
* 17-6: iR / L& IPWM Esk (ECCP)
PETAESS (BAES M)
TAEEE -40°C < TA<+125°C
25 ) WA | BX -
BE a2 ik B/ME mt | @ L::¥ivg %A
CCO1* [TecL  [CCP1 i A% Ha It ] TR A s 05Tcy+20 | — — ns
H 145 A5i 20 — — ns
CC02* |TccH  |CCP1 %\ i v S i) TR A 05Tcy +20 | — — ns
EERib e 20 — — ns
CCO03* |TccP  |CCP1 i A\ 3Tcy + 40 — — ns [N = T4l
N (1. 4816)

*

T BRAR AT, AN R R R ER S BV

KBS HANO R, REWK

25°C ZAF FHOE. RESHINPBIFZ%, KA.

© 2007 Microchip Technology Inc.
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®A17-T: LR B TE

FHETAERAT (BRIEZHSMEHD

T e -40°C < TA<+125°C

ov | ws A B wmey | mxe | we | s

=

CMO1 |Vos BN — +5.0 +10 mV | (VDD - 1.5)/2

CMO02 |Vcm NI R 0 — VoD-15| V

CMO03* | CMRR SR L +55 — — dB

CMO04* | TRT W 3 NG — 150 600 ns | GE1
Tt — 200 1000 ns

CMO5* | TMC2COV | bh s % i A% 214y HH A 25 (W e — — 10 us

]

* R SHACARIEAE, RENK,
T BRAES AN, AN M FME” R R 5.0V, 25°C & fF RN . XSRS E, RE
TR
V1 WS )R AR RS — AN N 1 HUES A (VDD - 1.5)/2 - 100 mV 284k 5] (VDD - 1.5)/2 + 20 mV sl 51

#17-8: thig#wSEH ik (CVREF) HE

FRETAESAE (BRARS SR

TAEEE -40°C < TA < +125°C

28

mE e ik BAME | BAUE T | BXE Bfr

CcVo1* |CLsB | EMEH AN D — |voora| — V  [fEHEEE (VRR=1)
— | VDD/32 — \Y, mHEIEE (VRR=0)

CV02* |Cacc | #axtuine — — *1/2 LSb [fEHEEH (VRR=1)
— — +1/2 LSb |wmHEiER (VRR=0)

CV03* |CR HATHEBAE (R — 2k — Q

CV04* |CsT Fasg i () — — 10 us

* XSO RFIE, RN,
T BAERAMEIE, B “BE” REREE N 5.0V, 25°C £ FRIME. XS HNILTTS
¥, RZGMR.
¥oo1: BENESELE VRR =1 H VR<3:0> M\ 0000 BEAEH] 1111 KA.
2: FELZEHIESNE810Y “HBRRSEHE”.
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PIC16F882/883/884/886/887

F17-9: PIC16F882/883/884/886/887 A/D #:¥#:3% (ADC) 4§tk

PRETARSMF (RS SMEED

AR -40°C < TA<+125°C

gg e Rtk BME | R T | BOKE | B pys

ADO1 |NR |/#F% — — 10 {7 fir

AD02 |EiL  |BoritzE — — +1 LSb |VREF =5.12V

ADO3 |EDL |#orinz — — +1 LSb | RFE4iiL% 10 fif
VREF = 5.12V

ADO04 |EOFF |KifiRz — 1.5 TBD | LSb |VREF=5.12V

ADO7 |EGN |Mz5iszs — +1 TBD | LSb |VREF =5.12V

ADO6 |VRer |Z%iifk () 2.2 — — v

ADOGA 2.7 VDD iR 1 LSb K B 43 e /ME

ADO7 |VAIN |JiEFEVE Vss — VREF \Y;

ADO8 |ZAIN |@ B RE ST | — — 10 kQ

AD09* |IREF |VREF fi Aty @) 10 — 1000 | pA |7E VAIN A
FR4 VHOLD 5 VAIN [ Z1E

— — 50 uA |75 A/D YA .

ik TBD = {5,
* XS HAUNREEAY, REMIR.
t BRAETIAMEI], T M R BRI 5.0V, 25°C St R IME .. XESEUA S, K&
ik
MR ZE AR By RIFIE R R
AID 4 at BN RN R s B Tk, I HAN ST R mig .
ADC VREF K HIE1ES Z ALY VREF 5|1k Voo 5.
KW AD JE, BREEEGAN,  AD AN FAT A AL B, b B A A ADC BEER ) BT A ¥k FL A

Bon
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£ 17-10: PIC16F882/883/884/886/887 A/D ##:%ik
TR (BRIEF SN
TAEEE -40°C < TA< +125°C
% J
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fit i)
— |Toscl2+Tey| — | — |Wiik$ RC 1E4 A/ID 4R, 78 AID
AP UA T E N —A Tey ifE, HT
HAT SLEEP 154
YRS REIEE, REN.
t BRAESAMEEE, T “ A7 R Rk 5.0V, 25°C &F FIME. XL HUN LR TS %, KGN
o
¥ 1 CBAEBTRM Tey JAH: ADRESH Fl ADRESL 25 745
2: BNKRESIEE 9.3 “AID KEEK”.

DS41291D_CN % 258 T

© 2007 Microchip Technology Inc.




PIC16F882/883/884/886/887

& 17-10: PIC16F882/883/884/886/887 A/D ##:bt ) (IEHIER)

BSF ADCONO, GOX C
— ~——1Tey

AD134 —»' '« (Tosc/2M AD131 -
s | LT o N
b —'AD130'=— ' o

AID B '

e DD oG

(( L
ADRES L I8 §§ X B,
ADIF L (( —] i~ 1Toy
T ) J '
( C '
GO . )) DONE
' IR A —

w1 WCRGEHE RC 1EN AID B, 7E A/D I BIOTURHTEIN L —A> Tey W), T#4T SLEEP 154

B 17-11: PIC16F882/883/884/886/887 A/D #4#tit)s (fRHRAER)

BSF ADCONO, GOX

AD134 —' '=— (Tosc/2 + Tey() —' =1 Tey
- . AD131 Lo

g — ' AD130'~—— Lo
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PIC16F887
/ML &9

0510017
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DLF 304080 A 20 45 P 5 (o e R A

28 T/ E iR EE  (SP 5 PJ) ——300 mil =44 [SPDIP]

‘ YE: T B & £ http://www.microchip.com/packaging 255 Microchip 55110 .

il O e Yl Yl N il Y e Yl N e N e Yl Yl Yl Y

E1

/
A IR [p=z

N g

- D

7 o7 o7 o7 o7 07 oJ o 7 07 O3 o
3

HLfir Hesf

RoFioi | e RN
91 % N 28
LIS e 100 BSC
TH S 38 e ~F T 8 89 A - - 200
SRR )R A2 120 135 150
R I 0 O T T P A1 015 - —
JA % E 290 310 335
RIS B E1 240 285 295
B D 1.345 1.365 1.400
B2 38 B T T B L 110 130 150
TR E c .008 .010 015
o A0 5 b1 040 .050 070
SR A b 014 018 022
SMTIEE § eB - - 430

Tk
1. SIS R YL T DAL, (HAAZRAL T B DA -
2. § W,

3. JUTDAEAAN G WK BIL R . MR B sk R AL A 318120.010",

4. RAIRAZRHEASME Y14.5M.
BSC: HAN. MiHsHifE, TAZ.
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28 T E NN EREE (SO B Ol —%#!, 7.50 mm 44k [SOIC]
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IR ]
123
e
b
— h
Tl
b v, | .
A L A2 It r
f [ f { ﬂ L J f
A1 L1 |
AT E¥S
ol | me | Ewm | s
5% N 28
o] ) e 1.27 BSC
KR A - - 2.65
IR A R A2 2.05 - -
M § Al 0.10 - 0.30
WY E 10.30 BSC
IR A B 1 E1 7.50 BSC
5893 D 17.90 BSC
flfa (k) h 0.25 - 0.75
JE ALK L 0.40 - 1.27
K L1 1.40 REF
JE A L F b 0° - 8°
| 5 c 0.18 - 0.33
o] 5 b 0.31 - 0.51
SRR b e S a 5° - 15°
SRR e 8 5° - 15°

e

1. SR SMIGE AR5 T AR, (U T I A o

2. § NEEHHE.

3. ROIDMEAAES RN BILEE . BRINEIL S A A 5812015 mm.
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REF: Z%)U+,
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L-¥iva EP/S

Rebl | menE | EwE | ok
91 % N 28
o I e 0.65 BSC
B A - - 2.00
SRR R A2 1.65 1.75 1.85
BB A1 0.05 — _
syl E 7.40 7.80 8.20
SR E1 5.00 5.30 5.60
B D 9.90 10.20 10.50
KA L 0.55 0.75 0.95
e L1 1.25 REF
TR c 0.09 - 0.25
S AW ) 0° 4° 8°
T b 0.22 - 0.38

e
1. SN BT R5AE AT LB, (LA T B X R
2. ROFDRIEANE & MBI BB EIGE . BRI B i sl KGR A I AN #5852 0.20 mm.
3. RSFHIA ZH#KIEASME Y14.5M.
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28 BN F AR R ELS s (MM) —6x6x0.9 mm 44 [QFN-S]
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A
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\ N
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; A
A3 L
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Robvil | R [ Ews [ s
71 % N 28
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SR A 0.80 0.90 1.00
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B E 6.00 BSC
MRER IR E2 3.65 3.70 4.70
BKE D 6.00 BSC
PRERITARK D2 3.65 3.70 4.70
fil 57 55 185 b 0.23 0.38 0.43
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il n B AR R LRI K 0.20 - -

Y

1 SIS AL R AT LAARAL, (LML T B X

BB DIEI B
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LR A T T T L 115 - .200
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SATIEEE 8 eB - - .700

ba o
1. GRS R T ARk, (HA AL T IR A
2. § NEEHEME.
3. JUTDRIEARNU & BB B s . AN B I sk RSl A 0 A 3 852 0.010",
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51 4L N 44
51 A R e 0.65 BSC
B A 0.80 0.90 1.00
Easal iy A1 0.00 0.02 0.05
A it B A3 0.20 REF
KT E 8.00 BSC
MR IR R E2 6.30 6.45 6.80
KR D 8.00 BSC
MRFIREK D2 6.30 6.45 6.80
i o 9 0.25 0.30 0.38
il S8 0.30 0.40 0.50
il R R AR BRI K 0.20 - -
T
1. SIS SRR AT DR, (HLA 204 F 5 X3P o
2. B YIEI
3. JUHHAZKAIGASME Y14.5M,
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A4 T EHHANE SRR (PT) ——10x10x1 mm 4%, 2.00 mm /547 [TQFP]
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SRR R A2 0.95 1.00 1.05
AR A1 0.05 - 0.15
K L 0.45 0.60 0.75
K L1 1.00 REF
J AW ¢ 0° 3.5° 7°
SR E 12.00 BSC
PR D 12.00 BSC
VeI E1 10.00 BSC
IR D1 10.00 BSC
TR c 0.09 - 0.20
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ST HE [ a 11° 12° 13°
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e
1. SIS E AT ARG, (B2 T ] 5 X 3
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Bisx A: B8 T AR RCA B 52

FRA A (2006 4E 5 A)
AT G5 RATIL -

WA~ B (2006 4 7 A)

SIHHE (44 5100 QFN ED 5 BT 2-1 gk
1Dh (CCP2CON) ; % 3.0. 3.1°71:; % 3.4.4.67;

#3; #£3-1 (ANSEL) ; % 3-3 (CCP2CON) ; %
9% 3-1; (788 3-2; FA7#s 3-3; Aifras 3-4; #F
745 3-9; 748 3-10; ZA74% 3-11; APy 3-12;

%778 3-14; £ 3-5 (ANSEL) ; & 3-5; K 3-11;

8-2; K 83; KW91; FHEMO1,; 59147,

% 10-4 ; KB 11-5; £ 11-5 (PAIM) ; % 11.5.2 4,

% 11.5.7 i 4 1, & 11-7 (CCP2CON) ;
123171 (253) ; K 12-6 58 ; 4 14.2. 14.3
4.4 WTEHTE UKD 5 K 14-4 (OSCCOND

H14.31 (TMRO) LK 14.3.2 17 (TMRO) .

W4 C
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fiA D

B T EHRE (Rev. AMD 5 B TIHFRCFR—T5. &
Eﬂ(TFlﬁ'l*&iﬁ*dﬁo

f¥>x B: MEAE PIC® B84 F54H

AATTHE T AEAD PIC 231540 E] PIC16F88X R 41d%
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RIES AT kil o (2.4V/I4V)
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ADRESH #f7#% (ADFM=1)
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TED IS FSFTE] ettt e e e e e eee e e 85
PRIRII] TAEBRBEE oo 87
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BT ettt

b sz # Wk (CVREF)
lLi# 2% R (CVREF)
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FEDTIEI oo 87

FEIE AR oo 83
C1 AR FAF T HEHRE o 85
IR T4

ZifE, WIFHES

AR G AN % ) RS

TR REDR o

it / b3 /PWM  (CCP)

FEASREETR oo
CCP BIHIFCE oo
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Timer1 0 1E £
R SN
PEFTBEER oo 127
AR
TEMEBETEWE e 125
PWM B oot 128
PWM #5515y i 5 20 MHZ....cooeee. 130
PWM #2153 #7761, 8 MHZ ..o 130
BB AIAE oo 131
LN W A 2 O 131
BT et 129
BEE PWM B <o 131
e, R Timert MISSHI 2 AE8% oo 148
5 PWM Fl Timer2 FE I ZFAFRE cvveeececeeeeiens 148
i / Lh#a% /IPWM (CCP)
L
R X U 1Y g =R = A 127
PWM
STATTITEMT oo

RGP 22
PWM F e
iR 24 WA BE / % /PWM (ECCP)
filife (CCP B
CCP 5| JAIfCE.

c
C Gk
MPLAB C18
MPLAB C30
CCP1CON (Mi58%!) 2547 5%
CCP2CON 7 17-#%
CM1CONO #7174
CM2CONO #17e%
CM2CON1 #17#%
CONFIG1 {7 4%
CONFIG2 17 4%

CPU IIHFFTE oo 205
5k
VP6 FETE I e 94
AHIRII AL oo 97

ZH k. 24 WS H s (CVREF)
AR 7 B
R IR D FENG
TEFFA7fif s
Wit I FIHER  (PIC16F883/884)
W E FIHER:  (PIC16F886/887)
FRATIEAN,  SCK it
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FRATHEEHIN  SDleccccccecc e
RATAMERE O, 24 SPI
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el o Alp
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ARRG LR

AREVRI]
A/D # 4
AR T FEMLIE W LA 1k
B PORTA ...
YU PORTB.................
HIUEH PORTC .ot
HITEEAE PORTD ..ot
YU PORTE ...
OB BE T3 A L
B4 -1l
4 Status Fil W A7 2R A7/ RAM 1
T Toy igs 4y e gy TimerO
BT ATLEIITCLE WDT e
B NN Aiti 2%
S
B9 SSPBUF % 47 7%

FALE

PR (AR

JE I 3%
Timer2

B
We— i —
E2TN SN
E AN, LR

E

ECCPAS 2% {24
ECCP. Z /5 MIHHHiE / this /PWM
EEADRH %175
EEADR 272 oooeeeeeeeeeeeeeeeee oot 111, 112
EECON1 2173 111,113
EECON2 % {5 8%
EEDATH 274
EEDAT 25 f78%
EEPROM ¥ 72 1ifi 4%

WEHIRE

=15

PR RS (BRG)
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Bepae, SR
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AR s
BB AR

[l IR o,
TRIE s
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12 Az 1] B S 1B R
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Helless
TCEL T MR A I Y O RrARE
I BHORE Af i
WAL ) el - 5 I 3h i
HAOR ()25 1
(PSR
il

PDIP #4115 8 ...
BT 0T ettt 208
AT IR

PWM #iz,
it I
G
RS L N YR A 2 3
il fE a4
WA 22 4 IR A

T BRI e A A
I A3 I b AL

2 A7 B AR BERR 25 o il

P A A S

BAREARAP RS oo
T REITIYHBEE ST oo 188

H
T4 &
MPASM % #%

12C #ib
7 L RIER P
BRG K3
% EHFER
Ja Bh 4418t SDA fh# 51 1) BRG &A%
LA A ORI
Gie-NEEIP S CRNNA#A
Tp 7 A7 bk Rl
EEEAY. EW/ 35S
Mg
JA BN ZAF I P
I’C  (MSSP Hith)
ACK Jliknts
(MSSP i)
MBI e
B EMAEE (RIWAD
12C itk
7 PR
BRG HEK ............
EAIA
JE L L e
INEEEUIEEY
I e (R RIED
5 1RSI
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N eI
F PR
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EEEay: SWEIHE JNivAS
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ER Gl S W
B R
R B AT
JAENEAERT T
ik 4tk
LA B 1) ..
L&A (5B 2>
D&
BEHRFA
HEEEEANF (ETE 2)
WA AT (SR 1)
BRI
12C ft
BEECY TN
12C #i:k (MSSP)
B2/ S5 (RIW )
12C Lpsmisil
12C MR TS JE B A AE I
12C (MSSP #ith)
ACK Jikih
ACK Fikpt
(MSSP i)

12c

OPTION_REG (i£I)
OSCCON (¥ sefih
OSCTUNE ({22l
PCON CHLJEHHI 277 5%
PCON (D
PIE1 (ARl fair 1)
PIE2 (AR fuifr 2)
PIR1 (A& H MG K %578 1)
PIR2 (HME P Wi Rk %788 2)

PSTRCON  Cfikyf#e [ 7 1l 25 77 4% )
PWM1CON (587 PWM ¥4 %5 A7 4%
RCREG %178
RCSTA (EYCIRAEFIEHI 27 4785
SRCON (SR BifE45 2 1788
SSPCON (SSP #&#h2ifrae 1)
SSPCON2
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