MICROCHIP

PIC16F87X

28/4000 CMOS ODOODOO sODOO0O ODOOOOODOOO

ooooooooooooooo
« OO0 RISC CPU

1000o0ss
0100000000000000000000 20
ooo)

« 0000 : DC-20MHz 0ODDOO0O

DC - 200ns OO OOODO

FLASHOOOOOOOOOOO 8kx 14000
ODO000000RAMWMOODO 368x 8000
EEPROMOOO0DOOO0O0O0 256x 8000

PIC16C73/74/76/770 0000000
00000000000
00000000000 8000
00000000000000000000
0oooooooO (POR)

oooooooooo (PwRT) OOO
0o0o0ooO0oooooooooa (osn

00000000ROOOODOOONOOOOOO
ooo (WoT)

gooooooooo
goooooooooooooo
gooooooboooog

gooooocmesoOOOO EEPROMOODOO
oo

gooooooooo

200000 In-Circuit Serial Programming]
svOoooooog
20000000b0Oo0obOooboo
gooooopoooooo/00000
0oooooooo - 2.0v0 5.5v
0000000 /00000 :250A00
gooooooooooo
ooooooo :

- < 2mA typ. O 5VO 4MHz

- < 20p A typ. O 3vO 32kHz

- 0000000 < 1y A typ.@2v

.

.

.

.

.

.

.

.

.

.

.

ooooo

PDIP

MCLRN\VPP/THV — []
RAO/ANO <—» []
RAL/AN1 <— []

RA2/AN2/VREF- «— []

RA3/AN3/VREF+ <— []

RA4/TOCKI <— []
RA5/AN4/SS «— []
REO/RD/AN5 <— []
RE1/WR/AN6 <— []
RE2/CS/AN7 <— []

VDb — []

Vss — » []
OSC1/CLKIN — []
OSC2/CLKOUT <—— [

RCO/T10SO/T1CKI <— []
RC1/T10SI/CCP2 «— []

RC2/CCP1 <+— []
RC3/SCK/SCL <— []
RDO/PSPO «—» []

RD1/PSP1 <— []

B © 0N 0NN PR

19
20

¥.8/..84912l1d

40
39
38
37
36
35
34
33
32
31
30
29
28
27
26
25
24
23
22
21

[1 <—> RB7/PGD
[] <—» RB6/PGC
[1 <— RBS

[1 <> RB4

[] «<—» RB3/PGM
[ ] -<— RB2
[1<— RB1

[1 <— RBO/NT
] -—— VoD

[l «—— vss

[1 «<—> RD7/PSP7
[1 <—> RD6/PSP6
[] <—> RD5/PSP5
[] «<—» RD4/PSP4
[1 <—» RC7/RX/DT
] «—» RC6/TX/CK
[] «<—» RC5/SDO
[1 <-—» RC4/SDI/SDA
[] <—= RD3/PSP3
[ <—> RD2/PSP2

oooooon
- 00000: 8000000000000 8OOO

.

goooo/s0000

00o001: 00000000 10000000
/000000000 /7000000000O0AO
oboooooooooo

obO0o0z2:8s00000000000000
gboooooooboobooosbooboooog

/0000

2000000000C0O0O0O0OPMMOODOOO
gbooooobDle00ooboooooo 12.5n00

gboooo0Oi1e0O0O0O0OoOOOO
PoMOOOOOOO 10000

200n O O

10000 0000000 AOOO
O0oO0OoDOooO (SSPOsPI™(oooooo
ooomiXc™(oooo /00000

000000000000 0000000000
OOO0D0OUSART/SCHO 9000000000

0

siioooooooooooono (esp) OO
RDOWRO CSOO (4074400000

J00000000000Bor)

DS30292A-J-page 1

[J 2000 Microchip Technology Inc.

Preliminary
000000000000000000D000000000
O http://www.microchip.conO0 O 0000

O
oom

gooooooooooo
O




PIC16F87X

ooooao
DIP, SOIC
MCLR/VPRITHV —> [|°1 ~ 28[] =— RB7/PGD
rRao/aANO <[] 2 27[] == RB6/PGC
rRAVANLI<—[] 3 26[] == RB5
RA2/AN2/VRer- <[] 4 @ 25[] < RB4
RA3/AN3/VRer+ =[] 5 © 24[] < RB3/PGM
rRA4iTockI<—>[] 6 © 23[] == RB2
RA5/AN4/sSS <[] 7 i 22[] < RB1
vss—>[] 8 S 21[] <— RBO/INT
oscC1/CLKIN—[] 9 O 20[] <— Vop
osc2/cLkouT=—[]10 = 19[ ] =—Vss
RCO/T10SO/T1CKI <[] 11 18[] =— RC7/RX/DT
RC1/T10Sl/CCP2<—>[]12 17[] < RC6/TX/CK
Rc2/ccP1<—[]13 16[ ] <— RC5/SDO
RC3/SCK/SCL<—>[]14 15[] <— RC4/SDI/SDA
+
Lg%
o o =
S>> =
o400l 00
EEEE R
<4< aa
PLCC 33385 583,
rrreszeecez
OOO0O0000000
RA4/TOCKI < o 39[] <> RB3/PGM
RAS/ANAISS  « o []g 380 < RB2
REO/RD/ANS < » [ g 370 <— RB1L
RELVWR/ANG =[] ; 3600 < RBO/NT
RE2/CS/;\A/N7 <011 PIC16F877 350 <— Vop
DD » O12 34[1<— Vss
Vss  — »[]13 PIC16F874 3385+ . rp7PSP?
OSC1/CLKIN i 320 «— RD6/PSP6
OSC2/CLKOUT  « []715 31[] <> RD5/PSP5
RCO/TIOSO/TICKL < =[]0 300 <— RD4/PSP4
NC 17occnor|<\| o< Logor\oozg:l <— RCT/RX/DT
= ANANN NN ANNNN
1
N
: SEREERERE
. B g.S NEQEEERRXY
noadoLan Nz
SRE5555350 gogdagalax
EooacaanOkE 2893538698
CHITONTOM N A Oggn:n:n:n:qn:u
[CRONONaNaNaNaNONONONS) LM ) o
QFP FEXCECCEAXEZ E g g
-
O
SERRERNRY ¢
TONAODNDOMN~NOLWS
RC7/RX/DT <—=[CTI 1 A
RD4/PSP4 <—»[TT] 2 32[IT0<—> RCO/T10SO/T1CKI
RD5/PSP5 <> I 3 31— 0SC2/CLKOUT
RD6/PSP6 <=1 4 303 <— OSCI/CLKIN
RD7/PSP7 <—= I 5 PIC16F877 ggI\ZH— x[s)z
\\//§§ —»:n::? PIC16F874 27[IT1<— RE2/AN7/CS
RBO/INT <-—>[C1O 8 2611 =— RE1/AN6/WR
RB1 <TI0 9 25[TT < REO/AN5/RD
RB2 <—= CIT 10 24[TT1<—> RA5/AN4
RB3/PGM =—» [IT] 11N DO~ Do O o r\‘23:|:|:|<—> RA4/TOCKI
A A A A NNN
oosTwoOA=>od . &
I
ZZRePPEzsle
SR ESd2=> 2
nnmSIIID
resSrezz
‘E <5
U N
s oS =
DS30292A-J-page 2 Prellmlnary 0 2000 Microchip Technology Inc.

goooocooooooo0ooooooO0oOooooo0oO0ooooo0oOoooobo0oo0oo
O http://www.microchip.comO0 O OO0 0O0O0O M



PIC16F87X

gooo
PICmicro™mOQOOOOOO PIC16F873 PIC16F874 PIC16F876 PIC16F877
00000000000 (DS33023)
ooooo DC - 20 MHz DC - 20 MHz DC - 20 MHz DC - 20 MHz
goooooood POR, BOR POR, BOR POR, BOR POR, BOR
(PWRT, OST)  |(PWRT, OST)  |(PWRT, OST) |(PWRT, OST)

goooooooooooo 4K 4K 8K 8K
(U4ooooooo
oooooo (oooo 192 192 368 368
EEPROM OO0 OO OO 128 128 256 256
pgooo 13 14 13 14
10000 Ports A,B,C Ports A,B,C,D,E | Ports A,B,C Ports A,B,C,D,E
oooo 3 3 3 3
ooooo/000O0//MO0000 |2 2 2 2
gooooo MSSP, USART |MSSP, USART |MSSP, USART |MSSP, USART
gooood — PSP — PSP
o000 ADODOO 5000000 sUooOo0O |5000000 souoono
poooo 3500 3500 3500 3500
0 2000 Microchip Technology Inc. Preliminary DS30292A-J-page 3

goobo0o0o0ooocoo00O0oO0oOO000O0O0ob000ooo
O http://www.microchip.conO0 O 0000

O
O

O
O

gobooooooooao

m




PIC16F87X

oo

N 5
72O 11
T8 170 29
4.0 DOOEEPROM OOOO0O0OO0O0000D0O0DOD e e et e e e e ieeeaeaseaaaseaaanreaanannneannnns 41
LS I 111T=T ¢ 0 0 47
LS I 111T=T ot 0 49
A O I 11171 72 I 53
8.0 DOOODO /0000 /PWM (CCP) OO O O wnnee e ettt et e ee e ee e e e e caan e ennannans 55
Lo O 15 A 61
10.0 0000000000000 0000000000000 (USART) e eennee e eeaee e eeeaaeanenaeeenennnns 105
IO 2 4 ) 121
0 0 133
T 151
I 153
0 157
16.0 DCO OO ACO OO OO O Z 0 e et ettt ettt e e e e eea i ee e eseemmeemean e eaanennaaneannnnn 177
0 179
S 187
I = S 187
- e 187
OO 191

oonoo
goooooooo
ooooobOobO0ooDO0o0o0o0o0oO0Oo0ObO0O0O0U0O00O0O0O0O000000O0oOoUOUOoOOn
www.microchip.com, www.microchip.co.jp

oooooO0oO0ooOoO0o0boO0O00O0000O0000O000O0O000COO0O00O000O0O0O0O0COOO0O0OO0OO0O0O0O0O0GOO0O000
0o000oo00o00000000000DS30000A0000000 DS300000 AOOOOOOOOOOO
ooooooao
oooooO0oO0ooOoO0o0boO0O00O0000O0000O000O0O000COO0O00O000O0O0O0O0COOO0O0OO0OO0O0O0O0O0GOO0O000
ooooooooboodoboOoooo0ooooobobo0o0oboooboooooo0ooooooooooooooooooo0n
oooooooobooooooooooooobooooooonn
oo0oooO0o0oo0O0O0bO0O00O0000O000b0O000O0O000OO0O00O00O0O0O0O0O0COO0O000

- J00000UUUUUUUDUULULUUUOO (www.microchip.com, www.microchip.co.jp)
- JO00OD0OD0OO0OOOOOO(DODODODODODOOOOO
- J0U0D0D0ODLO0ODOODUODODUDODODO (U.S. FAX: (602) 786-7277)

goo0ooOo00oO0o00oO000O000O000O0O0O000O0000A0
gooooooooooooooooooooooooooooooo

ooooooooooooo
ooooooooooooo
ooooooooooooo

oooooooobooooooooobobooooooooooooa

DS30292A-J-page 4 Preliminary 0 2000 Microchip Technology Inc.

goooocooooooo0ooooooO0oOooooo0oO0ooooo0oOoooobo0oo0oo
O http://www.microchip.comO0 O OO0 0O0O0O M



PIC16F87X

1.0 OO0O0OOO

000000000000 000000000000
00000000 D0OOO0PIChicro™ DOODODODO
000000000D000DS33023) 00000000
000000 MicrochipOD OOOOOOODOD0ODOO
0O0O0OMMicrochipD D00 O0D0OO0OCOOD0ODODOO
00000 @MO00000000DO0oomong
000000000000 00000D0000000
000000000000 00000D0000000
000000000000 000000000000
ooooooog

0000000000 40000000 (PIC16F8730
PIC16F8740 PIC16F87600 PIC16F877) OO OO O OODO
PIC16F876/873 0 280 0 O O OO O O CPIC16F877/874
04000000000MO00000000DO00C0
goooooOooooooOoOoO0oooooo

g0oz20000000000000000O0C0OC0O00O
ooooo0 1-1 028000000000 1-20 40
gbooooobooboboz2s00000 400000
gooooooooo 1-100 1-2000000

O 1-1: PIC16F873 0 000 PICI6F876 O OO O OO
oooo ooooo oooooao ooao
ooooo EEPROM
PIC16F873 4K 192000 128000
PIC16F876 8K 368000 256 000
13 S ol Data Bus 8 PORTA
rogram Counter
FLASH @ < RAO/ANO
Program | RA1/AN1
Memory RAM < RA2/AN2
8 Level Stack File S RA3/AN3/VREF
(13-bit) Registers < RA4/TOCKI
= RA5/AN4/SS
Program
Bus 14 RAM Addr (1) f 9 PORTB
d RBO/INT
Instruction reg Addr MUX T RB1
. m RB2
H Direct Addr 7 Indirect < RB3/PGM
4 RB4
+—— RB5
< RB6/PGC
E RB7/PGD
8 PORTC
RCO0/T10SO/T1CKI
< RC1/T10SI/CCP2
3 < RC2/CCP1
Pc_Jl_v_ver-up < RC3/SCK/SCL
imer 4 RC4/SDI/SDA
Instruction Oscillator B RC5/SDO
Decode & Start-up Timer ALU d RCE/TX/CK
Control Power-on RC7/RX/IDT
Reset
Timing Watchdog |
m Generation <=1 Timer
OSC1/CLKIN Brown-out
OSC2/CLKOUT Reset
In-Circuit
Debugger
Low-Voltage
Programming
MCLR VDD, Vss
Timer0 Timerl Timer2 10-bit A/D
Data EEPROM Synchronous
CCP1,2 Serial Port USART
00 1: 0000000 sAalis000oooooooooooog

0 2000 Microchip Technology Inc.

Ob0ooO00OO0000O000000D000000000O0000DOO0O0O0O0O000000

Preliminary

O http://www.microchip.comO0 0D 00000

DS30292A-J-page 5



PIC16F87X

O 1-2: PIC16F8740 00O PICI6F877 0O DO O OO
oooo ooooo oooooo ooo
ooooo EEPROM
PIC16F874 4K 192000 128000
PIC16F877 8K 368000 256000
7— Program Counter
FLASH @ = RAO/ANO
Program < RA1/AN1
Memory RAM s RA2/AN2
8 Level Stack File < RA3/AN3/VREF
(13-bit) Registers < RA4/TOCKI
5 RA5/AN4/SS
Program 14
Bus RAM Addr (1) PORTB RBOINT
Instruction reg T g:;
H Direct Addr 7 "fggrct 4 RB3/PGM
4 RB4
FSR reg 1 RB5
‘ B RB6/PGC
STATUS reg SORTC RB7/PGD
8 ‘ RCO/T10SO/T1CKI
I RC1/T10SI/CCP2
3 ! RC2/CCP1
POTWe'-UP < RC3/SCK/SCL
imer < RC4/SDI/SDA
Instruction Oscillator n RC5/SDO
Decode & Start-up Timer ALU »! RC6/TX/CK
Control
Power-on RC7/RX/DT
Reset 8 PORTD
Timing = Watchdog
m Generation Timer
OSC1/CLKIN Brown-out
0OSC2/CLKOUT Reset RD7/PSP7:RDO/PSPO
In-Circuit
Debugger
Low-Voltage
Programming Parallel Slave Port(<Z, PORTE
é | REO/AN5/RD
I RE1/AN6/WR
MCLR VDb, Vss < RE2/ANT/CS
Timer0 Timerl Timer2 10-bit A/D

;

v

&

¢

Data EEPROM

CCP1,2

Synchronous
Serial Port

USART

oo 1:

O0o0oOoooosATis0o0noo0ono0oooooooooon

Prelimi nary [0 2000 Microchip Technology Inc.

00000000000 D0O0O0ODO00DO0O0O0DO0O0DOO0OO0ODOOODOOOOOOO
O http://www.microchip.comO 0000000 MM

DS30292A-J-page 6



PIC16F87X
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O 1-2 PIC16F8740 00O PICI6F877 OOOODOOOO
DIP PLCC QFP | I/O/IP Buffer
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RA3/AN3/VREF+ 5 6 22 110 TTL RA3 0000000 3p00ooOoooooooog
oooooooooooo
RA4/TOCKI 6 7 23 lfe} ST RAMO Timer0OD OO ODOODOOOOOOOUOOOOD
ooo0oooooooOoDOoDOooOoooooo
RAB5/SS/AN4 7 8 24 110 TTL RAS OOO0OO0OD 400000000000OOOD
ooooooobooooooooo
PORTBOOOO 1I/OOODODOPORTBOOODODOODOO
00oo0oo0o0oo0ooooooooooo
RBO/INT 33 36 8 110 TTLISTO RROOOO0OO0O0O0OOOOOOODOOO
RB1 34 37 lfe} TTL
RB2 35 38 10 110 TTL
RB3/PGM 36 39 11 110 TTL RB3O000000000000OO0OO0OO0OOO
RB4 37 41 14 110 TTL ooooooooooo
RB5 38 42 15 lfe} TTL ooooooooooo
RB6/PGC 39 43 16 110 TTLIST® 00o00oU0o0ooO0oU0oO0OOO0O0oDOOobOOoODOOo
ooooooobDOoDOooOooOoooooog
RB7/PGD 40 44 17 110 TTLIST® 00o00oU0o0ooO0oU0oO0OOO0O0oDOOobOOoODOOo
ooooooooooOoDOooDOooOoooo
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o 1-2 PIC16F8740 00 PICI6F877 D OOODOOOO (Cont.Cd)
DIP | PLCC | QFP |I/O/P Buffer
ooood Pin# Pin# Pin# | Type Type oo
PORTCOO OO 10000000
RCO/T1OSO/TICKI | 15 16 32 110 ST RCOOOCODOD100000000000000O1
0O00O0O0O0O0O0O0ooooon
RC1/T10SI/CCP2 16 18 35 110 ST RCLOODOD10000000000DO0OOD
200000002000PWM2O0000000000
RC2/CCP1 17 19 36 110 ST R2000000100000001000PWMLIOD
oooooooo
RC3/SCK/SCL 18 20 37 110 ST RC3O SPIODOD 1 00000000000000
0O0oO0oooooooo
RC4/SDI/SDA 23 25 42 | 1o ST RCAD SPIDDOOOOSPIOOOMODNO0ONOD
1/0(2c 000000000000
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RD5/PSP5 28 31 3 o | sTrTL®
RD6/PSP6 29 32 4 o | sTrTL®
RD7/PSP7 30 33 5 o | sTrTL®
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REO/RD/ANS 8 9 25 o | stITL® REO 0000000000 000C00O000000O
00000000 s500000000
RE1L/WRI/ANG 9 10 26 o | stITL® RE1 00C00O000000000000000000
000000006000 O00000
RE2/CS/AN7 10 1 27 o | stITL® RE2 000000000000 0000000000
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Interrupt Vector 0004h
O 2-1: PIC16F877/876 DO OO OO DO 0005h
ooOooooooo onechip Page 0
Program 07FFh
Memory 0800h
PC<12:0> Page 1
OFFFh
CALL, RETURN 13
RETFIE, RETLW 1000h
Stack Level 1
Stack Level 2
. 1FFFh
L]
L]
Stack Level 8
Reset Vector 0000h
: <::
L]
Interrupt Vector 0004h
0005h
Page 0
07FFh
0800h
Page 1
On-chip
OFFFh
Program
Memory 1000h
Page 2
17FFh
1800h
Page 3
1FFFh
0 2000 Microchip Technology Inc. Preliminary DS30292A-J-page 11
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PIC16F87X

2.2 O0000000

goooooobooooboobooobooboooboobooog
goooooobooooboobooobooboooboobooog
RPIOOORPOOOOOOOODOOOOO

| RP1[ RPO| (STATUS<6:5>)

=00 - BankO
=01 - Bankl
=10 - Bank2
=11 - Bank3

OoooOO000 vrr@280000000000000
oooooooooooooooooboooooon
ooooboooOoooorRwmOOOOO0O0OOOOO
gooooooOoooooOoOOOOOOoOOOO0O
oooooomooobOooooooooobOoo
oooobooOoO0OoooooO0oO0oO0O0ooOooOooOooon
oo

OO0 : EEPROM OOOO0O0O0O0OOOOOOOO
oooo4.00000000

2.2.1 O00OO0O0OOOOOODO

oooobooOoO0OoooooO0oO0oO0O0ooOooOooOooon
ooorROOOOCOOOOOOOOCOOOOO

DS30292A-J-page 12 Preliminary
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PIC16F87X

0 2-3: PIC16F877/876 DO OO ODOODOOODO
File
Address
Indirect addr.? | 00h Indirect addr.®?| goh Indirect addr.(? | 100h Indirect addr.”?| 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 105h 185h
PORTB 06h TRISB 86h PORTB 106h TRISB 186h
PORTC 07h TRISC 87h 107h 187h
PORTD @ | 08h TRISD® | 88h 108h 188h
PORTE @ | 09h TRISE® | ggn 109h 189h
PCLATH OAh 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 Reserved® 18Eh
TMR1H OFh 8Fh EEADRH 10Fh Reserved®@ 18Fh
T1CON 10h 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
CCPRIL 15h 95h 115h 195h
CCPR1H 16h 96h 116h 196h
CCP1CON | 17h 97h ooooog | 117n ooooog | 197h
RCSTA 18h TXSTA 98h 118h 198h
TXREG 19h SPBRG 99%h 16000 119h 16000 199h
RCREG 1Ah 9Ah 11Ah 19Ah
CCPR2L 1Bh 9Bh 11Bh 19Bh
CCPR2H 1Ch 9Ch 11Ch 19Ch
CCP2CON | 1Dh 9Dh 11Dh 19Dh
ADRESH 1Eh ADRESL 9Eh 11Eh 19Eh
ADCONO | 1Fh ADCON1 9Fh 11Fh 19Fh
20h AOh 120h 1A0h
oooooo oooooo oooooo oooooo
96000 80000 EEn o nlinln 168h 80000 1EFh
oooo | Fon oooo | 170h 0ooo 1FOh
70h-7Fh 70h-7Fh 70h - 7Fh
7Fh FFh 17Fh 1FFh
Bank 0 Bank 1 Bank 2 Bank 3
0oo00O0O0oooo0O0OooooOoon
* 00000000000
00 1: 0000000 2800000000000000
2: 0000000000000 0O0O0O0000000000D0OO000OO
0 2000 Microchip Technology Inc. Preliminary DS30292A-J-page 13
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PIC16F87X

O 2-4: PIC16F874/873 0O OOOOOOOODO
File
Address
Indirect addr.? | 00h Indirect addr.®) 80h Indirect addr.? | 100h Indirect addr.(? 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 105h 185h
PORTB 06h TRISB 86h PORTB 106h TRISB 186h
PORTC 07h TRISC 87h 107h 187h
PORTD @ | 08h TRISD @ | 88h 108h 188h
PORTE® | 09h TRISE® | goh 109h 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
TMRI1L OEh PCON 8Eh EEDATH | 10Eh Reserved® | 18Eh
TMR1H OFh 8Fh EEADRH 10Fh Reserved® 18Fh
T1CON 10h 90h 110h 190h
TMR2 11h SSPCON2 91h
T2CON 12h PR2 92h
SSPBUF 13h SSPADD 93h
SSPCON 14h SSPSTAT | 94h
CCPR1L 15h 95h
CCPR1H 16h 96h
CCP1CON 17h 97h
RCSTA 18h TXSTA 98h
TXREG 1%h SPBRG 99h
RCREG 1Ah 9Ah
CCPR2L 1Bh 9Bh
CCPR2H 1Ch 9Ch
CCP2CON_ | 1Dh 9Dh
ADRESH 1Eh ADRESL 9Eh
ADCONO 1Fh ADCON1 9Fh 120h 1A0h
20h AOh
General General
Egrpose Purpose accesses accesses
gister Register 20h-7Fh AOh - FFh
96 Bytes 96 Bytes 16Fh 1EFh
170h 1FOh
7Fh FFh 17Fh 1FFh
Bank 0 Bank 1 Bank 2 Bank 3
goooobDOoobooOoOobOoOoDOoOoO
* QJUOO0oOoooooooa
00O 1: DO00obooo 280000000000 0000
2: 000000000000 00D000000000000000000DO00
DS30292A-J-page 14 Preliminary 0 2000 Microchip Technology Inc.
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PIC16F87X

2.2.2 00O0O0OO0O0OOO

gooooooooocryibobooooooboobo
goooooobooobooooooooboboobooonoo
ooooooRrRMMOO0O0O0O0O0O0DOOOOO 2-10
ooooo

goooopoooooooooocyoooooo 2
goooboooboomooooooboooooooboo
goooooobooobooooooooboboobooonoo
goooooboooooooobooooooo
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PIC16F87X

O 2-1: o0o0ooOooooo
Value on: | Value on all
Address |Name Bit 7 Bit 6 Bit5 Bit 4 Bit 3 Bit 2 Bit1 Bit 0 POR, other resets
BOR 2
Bank 0
00h®) INDF FSROODOODDOO0D0000D000000000D000000 0000 0000 | 0000 0000
01h TMRO pgoooOoOoOoUooooooo XXXX XXXX | uuuu uuuu
02h®) PCL 0000000000RC)OOOOOO00 0000 0000 | 0000 0000
03h®4) STATUS IRP | RP1 | RPO | TO | PD | z | DC | c 0001 1xxx |000q quuu
04h®) FSR pooooooooooopoooo XXXX XXXX | uuuu uuuu
05h PORTA — | — |D 0000 PRRTADOOOOOODODOOOO PORTADO --0x 0000 | --Ou 0000
06h PORTB goooOoPRTBOOOOOOOODOOOO PORTBOO XXXX XXXX | uuuu uuuu
07h PORTC OO00OO00oPRTCOOODOODOODOOOOOPORTCOO XXXX XXXX | uuuu uuuu
08h®) PORTD 00000 PRTDOOOODOOO0OO0O0OO PORTDOD XXXX XXXX | uuuu uuuu
09h(®) PORTE — — — — | — | RE2 | RE1 | REO |--—- —xxx|---- -uuu
0Ah(L4) | PCLATH — — — 000000000005000000000000 ---0 0000 | ---0 0000
0Bh® INTCON GIE PEIE TOIE INTE RBIE TOIF INTF RBIF 0000 000x | 0000 000u
0Ch PIR1 PSPIF®) ADIF RCIF TXIF SSPIF CCP1IF | TMR2IF | TMR1IF | 0000 0000 | 0000 0000
0Dh PIR2 — (6) — EEIF BCLIF — — CCP2IF | -r-0 0--0|-r-0 0--0
OEh TMRI1L 16000 M1IOOOOOODODOOOOOODOODOOOODOODOO XXXX XXXX | uuuu uuuu
OFh TMR1H 6000 MRIOOOOOODOOO0OOOO0OO00DOO0O0O0DO0O00O0 XXXX XXXX | uuuu uuuu
10h T1CON — | — | T1CKPS1 | T1CKPSO |T1050EN| TISYNC | TMRI1CS |TMR10N --00 0000 | --uu uuuu
11h TMR2 goo020000000000 0000 0000 | 0000 0000
12h T2CON — | TOUTPS3 | TOUTPS2 | TOUTPS1 | TOUTPSO | TMR20ON |T20KPSl |T2CKPSO -000 0000 [ -000 0000
13h SSPBUF 000o0ooo0oo0o0ooooo/000000 XXXX XXXX | uuuu uuuu
14h SSPCON WCOL | SSPOV | SSPEN | CKP | SSPM3 | SSPM2 | SSPM1 | SSPMO | 0000 0000 | 0000 0000
15h CCPR1L goooo/000O/AmMOO0O 1 (LSB) XXXX XXXX | uuuu uuuu
16h CCPR1H pgoooo/00oo//AmmOoonoO 1 (MSB) XXXX XXXX | uuuu uuuu
17h CCP1CON — — CCP1X CCP1Y CCP1M3 | CCP1M2 | CCP1M1 | CCP1MO | --00 0000 [ --00 0000
18h RCSTA SPEN RX9 SREN CREN ADDEN FERR OERR RX9D 0000 000x | 0000 000x
19h TXREG USARTOOOOCOOOOO 0000 0000 | 0000 0000
1Ah RCREG USARTO O ODOOOODOO 0000 0000 | 0000 0000
1Bh CCPR2L goooo/00O0oO//MOOOnO 2 (LSB) XXXX XXXX | uuuu uuuu
1Ch CCPR2H pgoooo/00oo//Ammoooo 2 (MSB) XXXX XXXX | uuuu uuuu
1Dh CCP2CON — | = ] ccpax | ccpav | ccpams | cepamz | copam | ccpamo | --00 0000 | --00 0000
1Eh ADRESH A/DO0000D0000HighOOD XXXX XXXX | uuuu uuuu
1Fh ADCONO | ADCS1 | ADCSO | CHs2 CHSL | CHSO | paot — ADON | 0000 00-0 | 0000 00-0
oo : x=000u=000q=000000000000-=000000000000r=0000

00o0o0obO0obO0bDO00o00o000o0odO0OOOonOoon
00 1: O00ooOobOOoo0oooboooO0oboobo0obo0o0bO000O0nPCLATHDO PC12:8>000000000O0
obooooOpPCLATHOODOOOOOOOODODOOOODOOOOOOOOOODOO
ooooooNOOOO0OO0OO0O0ODOOMLROODODODODOOO0OOO0OO0O0O00O00O0O0000O00O
PSPIEOOO PSPIFOOOO 280000000000000000000O00O0O0o0OOOOGO
ooooooooooobooooooooooooon
PORTDO PORTEC TRISDO OO TRISEO 2800 0000000000000 O0OOO0OO0OOOOGOOOO
PIR2<6>000 PIE2<6>00000000000000000O0O0O0O0O0OODOODOO

o g~ wN
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PIC16F87X

0 2-1: goo0o0o0o0oooao (Cont. 0d)
Value on: | Value on all
Address |Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 POR, other resets
BOR @
Bank 1
80h(*) INDF FSROODOOOOOODDOO0000O0O0O0000000O000 0000 0000 | 0000 0000
81h gPT'ON—RE RBPU | INTEDG | ToCs TOSE PSA Ps2 PSL PSO  |1111 1111|1111 1111
82h(4) PCL 0000000000PC)0DOOODOO 0000 0000 | 0000 0000
83h4 STATUS IRP | RP1 | RPO | TO | PD | z | DC | c 0001 1xxx | 000q quuu
84h* FSR gooooopoooooooooo XXXX XXXX [ uuuu uuuu
85h TRISA — | — |PORTA oooooooono --11 1111 | --11 1111
86h TRISB PORTBOOOOOOOODO 1111 1111|1111 1111
87h TRISC PORTCOOO0O0O0O0OODO 1111 1111|1111 1111
88h(® TRISD PORTDOOOOOOOODN 1111 1111|1111 1111
89h(® TRISE IBF OBF IBOV | PSPMODE | — |PORTE 0ooooooo 0000 -111|0000 -111
8Ah(L4) | PCLATH — — — 00000000000 5000000000000 ---0 0000 | ---0 0000
8Bh* | INTCON GIE PEIE TOIE INTE RBIE TOIF INTF RBIF | 0000 000x | 0000 000U
8ch PIE1 PSPIE® | ADIE RCIE TXIE SSPIE | CCP1IE | TMR2IE | TMRIIE | 0000 0000 | 0000 0000
8Dh PIE2 = (6) = EEIE BCLIE = = CCP2IE |-r-0 0--0|-r-0 0--0
8Eh PCON — — — — — — POR BOR |--—- —- qq | ---- - uu
8Fh — oo — —
90h — oo — —
91h SSPCON2 GCEN | ACKSTAT | ACKDT | ACKEN | RCEN | PEN | RSEN | SEN | 0000 0000 | 0000 0000
92h PR2 0002000000 1111 1111|1111 1111
93h SSPADD |00O0O00000O0O0IXO000000000000 0000 0000 | 0000 0000
94h SSPSTAT SMP | CKE | DA | 3 | s | RIW | UA | BF | 0000 0000|0000 0000
95h — oo — —
96h — oo — —
97h — oo — —
98h TXSTA CSRC | X9 | TXEN | SYNC | — | BRGH | TRMT | TX9D | 0000 -010 | 0000 -010
99h SPBRG 000000000000000 0000 0000 | 0000 0000
9Ah — oo — —
9Bh — oo — —
9ch — oo — —
9Dh — oo — —
9Eh ADRESL ADO0000O0CDOO LowO OO XXXX XXXX [ uuuu uuuu
9Fh ADCON1 ADFM | — | — | — | PCFG3 | PCFG2 | PCFG1 | PCFGO | --0- 0000 | --0- 0000
og : x =00O0u=000qg=00000000000O0O-=0000O0O0ODODOOOOr=0000

00o00o00o00000oO0oo0ooo0oo0OoOnOooOonoo

00 1: 0000000000000 000000000000000O0OPCLATHO PC<12:8>000000000O0O
gO0O00oO0OPCLATHOOOOOOOOODOOUOODODDOOODOUOODODDDODOO
2: JoooooNODOoOoOoOoOoOoOoOOMLROODODOOODOOOODOODOOOOUOOUOOUDODODODODOODOOOOOD
3: PSPIEC OO PSPIFOOOO 2800 0000000000DOO0OOO0O0ODOODODoOOUODDOO
4: DO000O0OO0OO0O0OO0oOobOOoOoOooOooooboOooDboo
5: PORTDOPORTEO TRISDO OO TRISED 28000000000 OCOO0OOODOOO0OoOODOOODOOOODO
6: PIR2<6>0 00 PIE2Z<6>0 000000000000 OOOOOCOOOOOOOOODO
0 2000 Microchip Technology Inc. Prellmlnary DS30292A-J-page 17
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PIC16F87X

O 2-1: o0o0ooOooooo (Cont. 0d)
Value on: | Value on all
Address |Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit0 POR, other resets
BOR @)
Bank 2
100h®  |INDF FSROODODOOOODOO0O000000000000000000 0000 0000 | 0000 0000
101h TMRO oooooo0O0ooOoOoOooOoO XXXX XXXX | uuuu uuuu
102h®  [PCL gooogoooooopc)00OOOnO 0000 0000 | 0000 0000
103h@  |STATUS IRP ‘ RP1 ‘ RPO ‘ TO ‘ PD ‘ z ‘ DC ‘ c 0001 1xxx | 000g quuu
104h®  [FSR 0oooo0oooooooooon XXXX XXXX | uuuu uuuu
105h — oo — —
106h PORTB 00000 PRTBOOOOOOOOOOODO PORTBO O XXXX XXXX | uuuu uuuu
107h — oo — —
108h — oo — —
109h — oo — —
10Ah(4) [PCLATH = — — 00000000000S000000000000 ---0 0000 | ---0 0000
10Bh®  [INTCON GIE PEIE TOIE INTE ‘ RBIE ‘ TOIF ‘ INTF ‘ RBIF | 0000 000x | 0000 000u
10Ch EEDATA EEPROMO O ODOODOO XXXX XXXX | uuuu uuuu
10Dh EEADR EEROMOOOOOODOO XXXX XXXX | uuuu uuuu
10Eh EEDATH = = EEPROMO 000000 HighO OO XXXX XXXX | uuuu uuuu
10Fh EEADRH — — = EEPROMOO0 000000 HighOOG4d XXXX XXXX | Uuuu uuuu
Bank 3
180h  |INDF FSROOOOOOODOO0O0OOOOOOO0O0O0O0OOOOO0 0000 0000 | 0000 0000
181n  |QPTONRE| RBRU | nTEDG | ToCS TOSE PSA Ps2 PS1 PSO |1111 1111|1111 1111
182h®#  [PCL oooooooooopc)00OoOonn 0000 0000 | 0000 0000
18304  [STATUS IRP ‘ RP1 ‘ RPO ‘ TO ‘ PD ‘ z ‘ DC ‘ c 0001 1xxx |000q quuu
184h®  [FSR 0ooOo0ooooooooooo XXXX XXXX | uuuu uuuu
185h — oo — —
186h TRISB PORTBOOOOOOOOO 1111 11111111 1111
187h — oo — —
188h — oo — —
189h — oo — —
18Ah(14) |PCLATH — — — pcO0O0SO00000000000O -—-0 0000 | ---0 0000
188h*  |[INTCON GIE PEIE TOIE INTE RBIE TOIF INTF RBIF | 0000 000x | 0000 000u
18Ch EECON1 EEPGD — — — WRERR | WREN WR RD | x--- x000 | x--- u000
18Dh EECON2 EEFROMO000O0ODO0O0O 2000000000000 fmmmm e e oo
18Eh — OoooooOoOoOO 0000 0000 | 0000 0000
18Fh — Oo00oo0ooO 0000 0000 | 0000 0000
oo : x=000u=000q=000000000000-=000000000000r=0000
goooo0oooooooooooooopoooooooOO
00 1: 0000000000000 000000000000000OPCLATHO PC<12:8>0000000000O
OO0OoOoOopPCLATHOOOOOUOOOOOOOOOOODOOOOOODDOO
2: OOoOoOoOooNOOOODODODODODOOMLRODDOODDODODODODODODODODOOOOOODOOOOODODOODODOD
3: PSPIEO OO PSPIFOOOO 280000000000 O00ODOD0OODOOUOODOOo OOUODbOOO
4: DO0O0OOO0O0OOOoOOOoOobOOOobObOOoDbbOOoo
5: PORTDOPORTELTRISDO OO TRISEOD 280000000000 0OOOCOOODOOOoOODOOOODOOODO
6: PIR2<6>0 OO PIEZ6>0 000000000000 O0O0O00OOOOOODODODODODO
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PIC16F87X

2.2.2.1 0O00O0OO0ODOOOO

0 2-5000STATUSOO00000All0OODOODOO
goooooobooobooooooooboboobooonoo
gbooooooooooo

STATUSO000000000000000000000
ooooOooOoobooooosTatusoooon zooc
0o0 cOo0oooooooooooooooboo
oooooooooos30ooooooooooooo
ooboooO0ooboooboOooOooboOoooooo
oooooooOooobooooOoOoooooooTod
gopOO0O0O000CCOOOOMOIODOOOCETATUS
oooooooooooOoOoOoOoOooooooooo
ooooooooooooono

OO0O00CLRF STATUSOOOO 3000000000
z0o0b000000booOb0000000OSTATUSO0O
Ooooooou vivuwbu=000000000

0O00000BCFUOBSFOSWAPF O OO MOVWF O OO
goooostAatuisoooooooooooooooo
O0oo0o0ooooo statTusooooo zocoOoo oc
goboooooooboooooooboooboobooonoo
goboooooooboooooooboooboobooonoo
gooooooo

00 1: ¢ 000 bC DO0oDOoooOoooood
borrow 0 0 O digit borron 0 OO0 000
O0o0O00000oO0o0O00Qn0oDsuBLw

O00suBwrOOOOO0O00O0O0O0O0O

O 2-5: O00D0O00D0DOoOoOoOoooOg osh, 83h, 103h, 183h)
RW-0 RMW-0 R/MW-0 R-1 R-1 RIW-x RWx  RMW-x
| IrP rRp1 | R0 | TO | PD | z oc | ¢ ||r=nooooooo
bit7 bito wW=00000000
U=00000000000000
ooo
-n=PORODODODO
bit 7: IRP: 000000000000 O00O0O000O0O0O0000
1 = Bank 2, 3 (100h - 1FFh)
0 = Bank 0, 1 (00h - FFh)
bit 6-5: RP1I:RPO: 00000000000 O0OOOOOOOODODODOOO
11 = Bank 3 (180h - 1FFh)
10 = Bank 2 (100h - 17Fh)
01 = Bank 1 (80h - FFh)
00 = Bank 0 (00h - 7Fh)
00000 128000000
bit 4 TO:0DOOOOOOOO
1=00ONOOCLRWDTOOODOO SLEEPO 00000
0=WTOOOO0DO00D
bit 3: PD:O0O0OOOOOO
1=00ONOOOO CLRWDTO OOOO
0=SLEEP0OO0DC0OODO
bit 2: Z:00000
1=00000000000000000
0=00000000000000000000
bit : DC:O00O0OO0OO0O0O0C0OOO0C0ODDADDWFOADDLWO SUBLWOSUBWFOOOMOOOD 000000
gooooooo
1=00000004000000000000000
0=00000004000000000000000000
bit 00 C:00000000D00O00ADDWFD ADDLWO SUBLWO SUBWF OO O O

oobooooooooooono

l1=000000000000000D0000000
o0=00000000000000O0O0C0000O00DO0DOO0
ob:0000boooobbobobobobooz2bob00obo0ob0boOobD 200000000 O0O0O0DOO0OOO
ooo0oOo0o0o000O000RRRRLFOODOOOOOOOOOOOOOO0OOOO0OOODOOOO0O0O
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PIC16F87X

2.2.2.2 OPTION.REGO O OO

OPTION REGU O OODOOOOOOOOOOODOODOO
OO0 TMmoOOOOOOOwTOOOOOOOOOO
goooooooooooobomooooonoTvrRod
PORTB DO O OOOOOOOOOOOO0OOODOOO
gooooobooooooooobono

O0O: TMROOOOOOOOO 1101000000
gOooooooooboOoobooooboooo
0o000000000000000000

O 2-6: OPTION REGO OO OO OO OO 81hO 181h)

RW-1  RW-1  RMW-1 RMW-1 RMW-1  RMW-1  RMW-1  RMW-1
[ RepU | INTEDG | TOocs | TosE | pPsa | ps2 | psi | Pso R=00000000
bit7 bito w=00000000
U=00000000

goopboooOoOoobooOo
-n=POROOOOOOOO

bit 7: RBPU:PORTBO O OOOOOOOOOOO
l1=PORTBOOOOOOOOOOO
O=PORTBOOCOOOOOOOCOOO

bit 6: INTEDG:O0OOO0O0OOOOOOOO
1=RBO/INTODODOOOOOOOOOOOOOODOO
0=RBO/INTOOOOOOOODOOOOOOOODOO

bit 50 TOCS:TMROO OOOOOOOODOOO
1=RA4/TOCKIOOOOO
0=0000000000000CcLKouT)

bit 41 TOSE:TMROOOOOOOOOOOO
1=RA4/TOCKIOOODOOOHIghOO LowODOOOOOOO
0=RA4/TOCKIOOOOOO LowOO HighOOOOOOOO

bit 3: PSA:000O0O0000O0O0O0O0O
l1=0000000wTOOODOO
o=0000000000o0000O0O0DODGODBOOO

bit 2-0: PS2:PSO: 00 000000000000
oooo TMROO OO woTOODO

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 1256 1:128
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2.2.2.3 INTCONOOOO
00 : OD0000OO0OOOOO0OODOOOOOOOO
INTCONOOOOO TMROOOOOOQOOOoODODOORB 00000000 OOOOOOOOOOO
OO000C0OO0OO0O0OO0RB/INNOOOOOOOCOO 0ooooooO0OO0OO0O0OO0OOn
000000000000000000000000 000 GIE(INTCONS?>) OO0 00000
vbooooooooooooooo 0000O000000000000000
D00000O00000O00O0COO0O000
OO000DO0O000OO00O0O0O
a 2-7: INTCONOO OO (OO0DOO 0BhO 88BhO 10BhOI 188h)
RW-0 RMW-0 RMW-O0 RWO RWO RW-O0 RWO0 RMWx
| cie [ Ppeie | 1ToE | INTE [ RBIE | TOIF | INTF | RBIF | R=O00O00O0D0
bit7 bit0 w=00000000
U=00000000MmmoINOO
oooooo
-n=POROCOOOODOO
bit 7: GE:ODOOODOOOooooooooooo
1=000000000000000000000000D
0=0000000000000000
bit 6 PEIE:0000000O00O000C0O
1=000000000000000000000000000000
0=000000000000000000000
bit 5 TOE:TMROODOOOOODOCOODODOOOOOOOOO
1=TMROOODOO0O0D000C0OO0O0CO
o=TMROOOOOOOOOOOOODOD
bit 4: INTE:RBO/ZINTO OO DOODODOOOODOO
1=RBO/INNOOOOODOOODOOOOOO
0=RBO/INNOOOOOOOOOOOOOO
bit 3: RBIE:RBOOODODOOOOOOOOODODODOO
1=RRO00000000000000C00
0=RBO0O0DOOOOOOOOOOOOCO0O
bit 22 TOIF:TMROOOOOOODOOOODOOOCOOOO
1=TMROOOOODOOOO0O0OO0OO0OO0OO0OOOODOOODOOOODOOOOd
O=TMROOOOOOOOOODODOOODOOOO
bit : INTF:RBO/INNOOODOOOOOOOCODO
1=RBO/INFOOOOOOOOOO0OOOO0OOO0O0OOOOOOCO
O=RBV/INTOOOODOOODOODOOODO
bit O: RBIF:-RBOODOOOOOOOOOOOOO
1=RB7:RB40000C0O0O0C0OO0OCOOO0OOOO0OOOOOOOOOO
0=RB7:RBA0O0OOOOOOOCOOO
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2.2.2.4 PIELOOOO oo :

goooooobooooboobooobooboooboobooog
goooooooooooo

gooobOooooOoOOooooOOoooo
OOOO0OPEIEC OO (INTCON<6>) OO O
goooooog

O 2-8: PIEADOOOO (ODOOO 8cCh)
RW-0 RW-0 RMW-O0 RMW-O RWO RWO0 RW-0 RWO
|pspie®| ADIE | RCE | TXIE | SSPIE | CCPLE | TMR2IE | TMRIIE | R=00000000
bit7 bito w=00000000
U=00000000MmMmoId0n
oooooo

l=pPSPOOOOOOOOOOOOOOOOODOO
oO=PSPOOOOO0OO0OOOOOOOOOOODOOO

bit 60 ADIE:ADOOOOOOOOOOODOOO
l=Ap000000000000C0O0O0OO0
o=AD0000000000000O00C0O0

bit 5: RCIE:USARTOOOOOOOOOOOOOO
l1=USARTOOOOOO0O0O00O0COOO0
oO=USARTOOOOOOOO0O0O00O000O0

bit 4: TXIE:USARTOOOOOOOOODOODOOO
1=USARTOOO0OO0O0O0O0O000O000O0
oO=USsARTOOOOOOO0O0OOOOOO

bit 3: SSPIE:00IO00000O0OOOO0OCOOOOOOOOO
l1=SsspO0O0O0O0O0O0O0OCOOOO
o=sspO0000000000O0O

bit 22 CCPlE:CCPAIO0O0O0O0OOODOOOOO
l=CcCriO0b0O0O00000O00OO
o=CcCPiO000O0OOOOOOOO

bit 1: TMR2IE:TMR2O PR2OOO0O0O0O00O0O0O0OCCOO
1=TMR20 PRRODOOOOOOOOOOOOO
O=TMR2O PRROOOOOOOOOOOOOO

bit 0: TMRI1IE:TMRIOOOOOOOOOOOOOOOOOOO
1=TMR1OO0O00O0O0O0O0O0C0O0O0O0O0CO0O00OO0O0
o=TMR1IOOOOOOO0O0O0OOOOOOO0O0OO

bit 7: PSPIE®: 0000000 DOOO0OOOOOOOOOODOOODOOOODOO

00 1: 2800000000FPSPIEOOOOOODOOOOOOODODOO

-n=POROOOO00OODO
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2.2.2.5 PIRIODODO O0: 0000000000000O0O0000
0000000000000000000
Oo0000O00DO00O0000O0O000
00O GIEINTCON<7>) 0 0000000

goooooobooobooooooooboboobooonoo
ooooooooooo

oooooooo

O 2-9: PIRLOOOO (OOOO och)
RW-0  RW-0 R0 RO RMW-0 RW-0 RW-0 _RMW-0
|pspiE® | ADIF | RCIF | TXIF | ssPIF | ccpiF | TMR2IF | TMRIF | R=00000000
bit7 bit0 w=00000000
-n=PORO0 000000

bit 7: PSPIFO: 00 000000000000 DOOOOOOOODODOON
l1=00000000000000000000000000O0
o=00000000000000O0O00

bit 6: ADIFADOOO0OO0O0DOOOCOOOOOO
l=AD0000000
o=AD0O0O00OO0O0000O0O

bit 5: RCIF:USARTOOOOOOOOOOOO
1=USARTOOOOOO0O000
Oo=USARTOOOODOOODO

bit 41 TXIF:USARTOOOOOOODOOOOO
1=USARTOOOOO00O00O0
0=USARTOOOOOOOOO

bit 7: SSPIF:00000O0O0O00OSSs) 0000000

0000000000000 0O00O0Ooooog

SPI

000O000000o0

icogoo

oooooooooo

kcoooo

0oo0O0oooooon

0000000000 O0oOooooo

0000000000 O0oOooooo

000000000000 O000000 .

0ooO0oooooon

000000000000 0000000000000D0Doooooooag
000000000000 0000000000000D0Doooooooag
0=SSPOO00O0COOODOOOOOOOODOOOO

bit 22 CCPilIF:CCPIOO0O0O0OOODOOO
goooogod
1=TMR1O00000O000000O000O0 (000000000000
oO=TMR1IOOOOOOOOOOOOOCOOOOO
ooooogd
l1=TMR1O000000O0C0O0O0O0O0O0O0O0CCOOOOOOCCOOOO0
o=TMR1OOO0O0O0O0O00O0O000O0O0O0O000O0
Pwmo QO
gpooooooooboooo

bit 1: TMR2IF:TMR20 PRRODCOOO0OOOOOOO
1=TMR2O PRR2OODOOOOOOOOOOOCOOOOOOOCCDOO
0O=TMR2O PRROOOOOOOOOCOOOOO

bit 0: TMRIIF:TMRIOOOOOOOOOOOOOOOOO
l1=TMR1O0000000C0COO0O0O0O0O0O0COCOOOOOOGBO0O0
O=TMR1OOOOOOOO0O0O0O00O0COOO

00 1:- 200000000 °PSPIFOO0OOOOOOOOOOOCOO0O

l1=sspO000000000O0O0OOO0O0O0O0O0OOOOOO0O0O0OOOOO0O0O0O0OOO00O0000
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2.2.2.6 PIE20000O

goooooccrzcOObOOOOOODOOSSPOOOO
Ooo0O000 EePROM OOOOOOOOOOOOO
gooooooOoooboooooo

O 2-10: PI2O00OOOOOOOO 8bh)
u-0 RIW-0 u-0 RW-0  RMW-0 u-0 U-0 RIW-0
[ — | @ | — [ eeEe [Boue | — — CCP2IE R=00000000
bit7 bit0 w=00000000
U=0D000D00DmoNNN0
oooooo
-n=POROOODOO0DD
bit7z OO:00000000
bite: OOOO0:000000000000000000
bit 5: gO0:o0000O0OoOD
bit 4: EEIE:EEPROMO0 00 0O0O0OOOOODODO
1=EE000000000000000
0=EE00D000O00OOOO0O0OO0
bit 3: BCLIE:ODODDODOOOOOOOOOO
1=0000000000000000
0=0000000000000000
bit2-1: OO :00000000
bit 0: CCP2IE:CCP2000D000D00O0DOO0O
l1=CcCP200DODOODOOOOOOOOO
o=cCcP200000000000000
OO0 1: PIE2<6>0000000000000000 000000000000
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2.2.2.7 PlR2OO0OO

oooooooccrzOOboomesPOOOOOOOOO
EEPROMO 00000000000 COOOO0O0O00O

oooo0oOoOOo0o0o0o0oO0OoooOoOooO
goocooobooooboooooooon
ooooooocoooocoooooan
000 GIE(INTCON<7>) OO DO OODODOO
oooo00OoooOOOoOoOoO0o0oOoOooO
ooobooooobooboocoooooon
ooooooooooo

O 2-11: PIRRODDO (OOOO 0Dh)
U0  RW-0 U0  RMW-0 _RMW-O U-0 - RIW-0
[ — | @ | — | eeFr [ Bcur | — CCP2IF R=00000000
bit7 bito w=00000000
U=0000000D0MmMoIN0D
0ooooo

bit 7: Oo0:0000000000

bit 6: O0:00000000o0000

bit 5: go.fjo00DOboOOO0OO0O00OO

bit 4: EEIF:EEPROMO 000000000000

bit 3: BCLIFFOOOOOOOOOOO

o=000000000000
bit2-1: OO :0000000000

bit 0: CCP2IF:CCP2000000O0000O
goooogog

ooooogo

pwogono

ooooo

00 1: PIRZ<6e>0000 o00O000O0O0OO000O0O

l=000000000000000b0b00b000o00d
o=0000000000000D000DO00O000O0O00O

l=1200000000000000000000A0

l1=TMR1OOOO0OCOOOCODOOOOOOOOOODOOO0O0O00O000AO0
O=TMRIOOOOODOOO0OOOOO0OODOCOO

l1=TMR1O0000000O0C0O0O0O0O0O0O0O0OCOCOOOOOOOGOOO0O0O0
0O=TMRIOOOOOOOOOOOOOOOOOOOO

-n=PROOOOOOO0O
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2.2.2.8  PCONDDOD O0: 0D00O0OO0O0O0O000000BODEND O
0000000 00OPCON) D0D000D000000 oooooooosROUDOOOOOD
O0DMMPOR)DODMCLROOODODOD WTO OO ooooooouoO0UBoDEND 000D
0000000000000 0D00D00n0nO gsrOOOOUOOodooodd

goooooboooooobooobooooboobomoon
gooooooboooboobobooboobooboobooog

0O 2-12: PCONOODOO (ODOOO 8Eh)
u-0 u-0 u-0 u-0 u-0 u-0 RIW-0  RMW-1
[ — 1 — 1T =17 =T =1 = POR | BOR R=00000000
bit7 bit w=00000000
U=00000000moIn0d
Dooooo
-n=PROOOO0O0000

bit7-22 OO :00000000

bit 1: POR:O0O0OO0O0OOCOCOOOOOOOODO
l=00000000000000000
o=00000000000O0O0O0O00O0O0bOOO0OOObOOOoDOOoOoOOobOOOoOoOobDOon

bit 0: BOR:OJOOOOOOOOOOOOOOOOOO
l1=000000000000000000O0
o=000000000C00DOO00O00O0O0O0OO0OOO0obOOOOO0oDObOOobOOoObOODOOoObOODO
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2.3 PCLONT] PCLATH

00b0o0o0oooOooope) 0OOOOOODOOOO
oooooooodpecO B3O0000O0O0O0O0O0OOO
opCLOODOOO0OOOOOOOOOOOOOOOOO
ooOoOpcHOOOOOOOOCMPC2:8>000000
ooooooooboooooooboooonooo
ooopcHOOOOOOOOOO PCLATHOOOOOO
oooooooo

2.3.1 0000

oobooooosboooooooobooooononoo
oooooooobooooOooooboooonooo
oooooooooooOooOoooooooo

gbooobooboooooboosbooox 130000
goooooooooooooboooooooboboo
goooooooooooooboooooooboboo
gmoboooooooooooooboooobooooo
CALL ODOO0O0O0O0O0O0oooooooooooooo
gopcOD0O0OCOO0OOODOOOOOOOOODOOO
0 RETURNORETLWO OO RETFIECD O OOOOOO
ijDoooOoO0OOoO0O0PCLATH DOODOOOOODOOO
obooooooboooo

ooooOo sooooOooOoboobobebbOOoOononono
obi1000000000000000000000
gboo0opoooboooo200000000000
ooooooooooooood

24  OO000O0O0O000000

PICIGFS7X0 00000000 8KOOOOOOOOO
ooooooooooooooooodocALL 00
gceotToOOOO nnooooOoOoOooooooOog
gooob011ooo000000CCOOOOOO02kK0O00
oobboOooboOoooOooooooOoOoboO0ooboO
OoocALLOOO coTOOOOOOOOOODOOODO 2
000000000 PCLATH«4:3>0 00000000
ooooooOoOoooocALL OO0 eoTo OOOO
ooobooOooooooooOoOoOoooooononoo
goooooOoO0oO0oO0OO0O0O0O0O0cALL OOO0000
goooooooooboO0oOo0OO0kBOOoOoOoOooOOOo
go0ooooooooOoooooboooobobooo
oo0ooooooooooo0ooOoooobobooon
OO000PCLATH<4:3>0000000000000

25 000000000INDEO FSROOOO

INNFOOOOOOOOOOOOOoOOoOoOaNdFDOo
gbooooobooorROOOOOFROOOOOO
goooooooooooooooOoooooboboo
goooooooooo

O 2-1: gooooooo

. 00000005000 1000000000
. 00000006000 040000000
« 0050 FROOOOOOOOOOO

« INFOOOOOOO 10hO0O0000000
« FSROOOO00O000OO0OO0OOOOOO
O FSR=06)

« INFOOOOOOO 0AhOOOO0000D0

INNFOOOODODOOOOODODOMmMFSR=0)boh O OO
goooocaNnrFrdoooboooooooooomao
gbo0oooooO0obDOo0mOooOgonsTATUS OO0
goooooocooooooom

000o0oO0oo0oO0oO0o0000 RAMODO 20h-2FhO0
goooooOooooooono 2-2000000
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O 2-2: oooo00oo00O0oDoooon
RAMOOODO
movlw 0Ox20 ;initialize pointer
movwf FSR to RAM
NEXT cirf INDF ;clear INDF register
incf FSR ;inc pointer
btfss FSR,4 ;all done?
goto NEXT ;NO, clear next
CONTINUE
;YES, continue

go0o0ose00O0O000O00O00 2-1300000008
0000 FSROODOOO IRPODOOOSTATUS<7>) OO
goooooooo

0O 2-13: oooooooooooao
gooooooo gooooooo
RP1: RPO 6 from opcode 0 IRP 7 FSR 00000 0
N y J v /
bank select location select bank select location select
S > 00 01 10 1 </
00h 80h 100h 180h
0000
0ooo (1)
7Fh FFh 17Fh 1FFh
Bank 0 Bank 1 Bank 2 Bank 3

00 1: oooooo0oooooboooooooobo 230000O0oOoDOobobOo
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3.0 1ooOomO

1/0 00000000000 000O0DOOOO0O0O0
goooooobooobooooooooboboobooonoo
gomowoooooooooooobooooooo

1/0 00000000000000000PIChicro™
000000000000000000 (DS33023) O
ooooooog

3.1 PORTAQ TRISAOIOICIO

PORTAD 60 00000O0COOOOOO0MMOOOOO
ooooOoOoO0o0 TRISTAOOOTRISTAOOOOOO
0O cloooooooooooooOoono porRTAOO
oooooooooboooOoOoOoOoOooboooooooo
O0oooOoTrISTAOOODOOOO (0)O000000
oooooOoooopoRTAOOOOOOOOOOOO
oooooooooooooo

PORTA DO OOOOOOOOOOOOODOOOOO
OO0O0000PRTA OOODOOOOOOOODOOO
goooooooooooooboooooooboboo
goooooobooobooooooooboboobooonoo
goooooobooobooooooooboboobooonoo
gooooooooooooo

RAAODOOOOO0OO0OOOOOOOOOOOOOOO
000000 ORA4/TOCKI OO O O ORA4/TOCKI D O O
gooooooooOoomoooooooooooo
oOorRADDOOOOOTILODODODODOOXMOSODODOO

OO0 PRTADOOOOOODOODOOOOO Ve OO
obobobobOo0omooobOoO0bOO0oOD CADCoNT
oooooAnO0O0000D0OC0O0 1000000
gooooooooooooooobooo

0O0: O000O0O0O0O0O0O0O0C0OOO0O0O00O0
ooo0ooO0oooooOooOoOoOooono
ooooooonog

TRISAODOOOOORAODODOOOOODOOOOODOO
ogbooooOorRAOOODOOODOOOOmMObOODO
gooooooomooTrIsADOO0O0O0O0ooooo
gooooooooooooobooooooo

0 3-1: PORTAO OOO
BCF STATUS, RPO ;
CLRF PORTA ;000000000

,00ooa
JPORTAOOOOODO
BSF STATUS,RPO ;Bank 100000

MOVLW 0xCF ;000000
,0ooa
;00000

MOVWF TRISA JRA3:0>0000

JRASM4>0 0000000
; TRISA<7:6> 000
,o000000000

O 3-1: RA3:RAO OO RASOOODO
oooo
0ooo
ooo
D Q
WR VDD

Rpsasip=p:

X

0000 oog
—i D Q N 1/0 pin®
WR
TRIS cK L 6 Vss
0oooo
0oooo
TRIS 000 0ooo
[
TTL

0oooog
0oooog

EN
RD PORT {>¢

To A/D Converter

00 1: /00O vV OvssOOOOOOOOOOO

oooo
O 3-2: RA4/TOCKID OO ODOOOO
0000
000 D Q
WR
PORT -
IZ‘_Q N 1/0 pin(1)
Data Latch
— D Q Vss
WR
TRIS % N 00000
CKY-Q
00000
VY

TRIS Latch ooooo

RD TRIS

e Q D

EN
RD PORT {>c —‘

__ TMRO clock input

D 1/00000vssOO00OO00oO0oooooo

oo
ooooo
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O 3-1 PORTAO OO
Name Bit# Buffer (O0O
RAO/ANO bit0 TTL gooooooogoooo
RA1/AN1 bitl TTL Do0o00o0oooooooo
RA2/AN2 bit2 TTL Do0o00o0oooooooo
RA3/AN3/VREF | bit3 TTL J0000000o0o0o00ooOg Veer
RA4/TOCKI bit4 ST gooodo TimeroODOOOOOoOOO
_ ooooooooogo
RA5/SS/AN4 bit5 TTL gooodbo0oooobOo0obOo0obOobDbOobobOOooDbOobDooDoboo
O
ogd: TIL=TILO0O0OST=0000000000O
O 3-2 PORTADODOOOOOOOOODO
Value on: Value on all
Address | Name Bit7 |[Bit6 |Bit5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 POR,
other resets
BOR
05h PORTA — — RAS5 RA4 RA3 RA2 RA1 RAO --0x 0000 --Ou 0000
85h TRISA — — PORTA Data Direction Register --111111 --111111
9Fh ADCON1 | ADFM — — | — | PCFG3 | PCFG2 | PCFG1 | PCFGO --0- 0000 --0- 0000

oo : x=000u=000-=000%00"0000000000000PRTADOOOOODOODO
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3.2 PORTBO TRISBOIOILIM

PORTBO 8OO0 000O0O0OOOOOO0MMOOOOO
oooooooo TrRisBOOOTRISBOOOOOOO
O=1)oooopRTBOOOOOOOOOOOOOOO
oooooooOooooOoOoOoOoOooooooooo
Oo00oooOmriIse000000B00=0) 000 OPORTB
oooooooobooooOoooobooooonooo
goooooooooo

PORTB O 3 0000O0COOOOOOOOCOOOOO
RB3/PGMO RB6/PGCORB7/PGD OO O OO DOOOOOO
3000oooo0o0o0oooooooo0o0oooon
ooooo

0 3-1: PORTBO OO O
BCF STATUS, RPO ;
CLRF PORTB ;000000000

,00ooa
yPORTBOOOOODO
BSF STATUS,RPO;Bank 100000

MOVLW 0xCF ;000000
,0ooa
;00000

MOVWF TRISB  ;RB<3:0>0 000

;RB<5:4>0 0 0 ORB<7:6> [
,0oooooooo

PORTB OO OOOOOOOOOOOODOOOOOOO
gboooooooooooooooobooboobooonoo
omooooooooooooboooooooonog
O O00OORBPU (OPTION_REG<7>) DO O OOOOOOO
gooooooooooooobooooooobooboo
omoboooboooooobooobooooomooo
gboooooooooobobooobooboooog

O 3-3: RB3:RBOOOOOOOOO
VbD
RBPU(2) E_D
—Cl:}’_‘ P ooooooo
Data Latch
00000on S
D Q X
WR Port 110
CKC pin(1)
TRIS Latch
P @ TTL
oo
WRTRIS CK 000000 §7
¢
RD TRIS
ﬁ Qe b}
RD Port EN
RBO/INT A k
\\‘ ’
0000000000 RD Port

00oooo

00 L1/00000 v O vssOOODODOOO0D0O0000000

2:.00000000000000000000 TRISOODODO
00000 RBPYU OODO (OPTIONREG<7>) 0O O OOOOO

PORTBO 4000MRB7OO RBAOOOOOOOODOO
ooobooooooooooOoOoOooooooOooo
gobooobooooooOoOoOoOoOomooooooo
OoOORB7:RBAOOOOOOOOOOCOOOOOO
0000 oO0O000RB7ORB4) OOOOPORTBOO
oo0oo0oo0oo0boO0o0o0oo0oo0ob0O0000000RB7:RB4
gooooOoOoOooooorOOCORBOOOOOOO
000000000 RBIFCINTCONO>) DOOODOOO
oooo

gooooooo0ooooooboOoOoooooobooo
gobooooobooboooooooobooboobooonoo
goooooooooooo

a) PORTBOODOO (OOOOOO)OOOOOO
ooboooOooooooooOoOooooo

b) O00O0OOOORIFOOOODOOOO

goooooOooOooooooRsliFOO0OOOOOO
OOPORTB DO OOOOOOOOOODOOOOODOO
gbomoooooRreIFOOOOOODOOOOODOO
oo

ooobooOooooooooOoOoOoOooooonooo
oo0ooooooooOooooobooOoobooo
PORTB DOOOOOOOCOOCOOOOOOCCODOOO
ooobooOooooooooOoOoOoOooooonooo
gooopRTBOOOOOOOOOOOOOOO

O 3-4: OORB7:RBAOOOOOO
VDD
RBPU(2) O
461:)0_‘ P tooonon
oooooo Data Latch
D Q X
110
WR Port )
CK™ pin(1)
TRIS Latch
»—— D Q
WR TRIS TTL
e SIVARA\
000000 ST
) b 000000
RD TRIS Latch
RD Port EN Q1
Set RBIF
0o L Q D f—
RB7:RB4 0000 O RD Port
EN
Q3
0000000000000000000 O RB7:RB6
00 1 1/00000 VD VssO0OOOOOODOO0000000
22000000000000000MO000 TRISOOO0O00
RBPUO OO (OPTION REG<7>) 00000000
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O 3-3 PORTBO OO
Name Bit# Buffer oo
RBO/INT bit0 TTL/STD 000000000 00O00000O0ooOoooooon
RB1 bit1 TTL 000000oOoo0o0oooooo
RB2 bit2 TTL gooooooooooooon
RB3/PGM bit3 TTL gooodobOoOoLwobDOoOoDboobOooboooooboooboo
od
RB4 bit4 TTL 00000 (0000000000000 O000000oan
RB5 bit5 TTL 00000 (0000000000000 O000000oan
RB6/PGC bité TTL/ST® 00000 (0000000000000 0000000000000
JooodobOodoooboOoobOoob0ooboOooDbOoboooDoo
RB7/PGD | bit7 TTUST® 00000 (000000000000 00000000000000
00000000000 00000000000onoooooo
oo : TIL=TILOOOST=0000000000
00 1: 0000000000000 000000000000000
2: D000D00O00DO0O0O0O0000D000000000000000000
O 3-4 PORTBOOOOOOOOOOODO
. . . . . . . . POROBORO (OOOOODO
Addre Name Bit 7 Bit 6 Bit5 |Bit4 |Bit3 [Bit2 |Bitl |BitO
SS I | | I I | | | oo oooooo
06h, 106h PORTB RB7 RB6 RB5 RB4 RB3 | RB2 RB1 | RBO XXXX XXXX uuuu uuuu
86h, 186h | TRISB PORTB Data Direction Register 1111 1111 1111 1111
81h,181h | OPTION_ | RBPU | INTEDG | TOCS | TOSE | PSA | PS2 | PS1 | PSO 1111 1111 1111 1111
REG
00 : x=00OOu=00000000PRTBOOODOOOOOO
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3.3 PORTCO TRISCOOCOIN

PORTCO 8O OO000O0OOOOOOOMMOOOOO
oooooooo T TriscOOoTrISCOOOO0OO0O0O0

O 3-5: PORTCOOOOOOOOOOOO
O0O0O0O000O00 RC<0:2>
RC<5:7>

0=1)000000000000000 PORTCOD OO PORT/PERIPHERAL Select(2)
000000000000 0D0000000000O Peripheral Data Out Voo
gdooopoooooDpotrRISCODOO0OODO=0)0 Data bus 0
0000000 PRICODODODODODODOD WR o9, P
0o000O00oOooooon PORT ckQ [
PORTCODOODODDOOODODDODOODD 3-5000PORTC Data Latch %
gododooooooooooo - oo 0 o)
12 D0000O000CKE OO0 (SSPSTAT <6>) O s " pin(1)
PORTC(3:4) 00D 1X 0000 SMBUSO OO DO OO CKA-Q N
ogoooo TRIS Latch
Vss
0000000000DDOO0OPORTCO TRISOOOO b
000D0D000000000000000000 2D TRIS 00000 %7
00000
TRISOOOOODODOODODOOODODOOOOOO Perphera
00000000 O0OTRISODOOOODODOOOOO OE(3) e 2 D
Jooooooooopoooooooooooooa
OO TRISOODOO0OO0OO0O0O0OO0OO0OOOOODOODOOmAa RD EN
OTRISCO00DOODODOODDOOOODDOOOOOO PORT Dc —‘
O DOOBSFOBCFOXORWF) 00O OODOOOODOOO Peripheral input
000 mrISOOO0O0OO0OOO0OMOOOOOOOO0OO0 00 1: 1/00000 VD VssOODOOODO00000000
0oooooooon 2: 000000000000000000000000
gopopoooooooo
3: gob0oOogODbOoOOOoOoooooOoooooDOo
o 3-1: PORTCO O OO oooooooooo
BCF STATUS,RPO ;Bank 00 0000
CLRF PORTC ;000000000
;0000ag pPorTCO 0 3-6: PORTCOOOOOOOOOOOO
;ooood OO00000000 RC<3:4>
BSF STATUS,RPO ;Bank 100000
MOVLW OxCF -oooooo PORT/PERIPHERAL Select(2)
; E pooooon Peripheral Data Out VDD
MOVWF TRISC  ;RC<3:0>0000000 %«—D Q 5
:RC<5:4>0000000 PORT
RC<7:6>000000000 CKLQ
Data Latch
D Q 1/0
WR pin(1)
TRIS CQ N
TRIS Latch
Vss
L
RD TRIS EEEEE %7
Peripheral /] %7
OE(3) Q D Schmitt
Tri%ger
EN itl
RD —‘ VSVIIVIBus
PORT ¢ {>c levels
SSPlinput
CKE
SSPSTAT<6>
OO0 1: o0OoOO0OveoOvssOOOOOOODODOOOOOOO
2: 0DO0D0OO0OODOOODOOOOOOOOOOOOOO
goooooooooono
3: gob0oogODbOoOoOOoOoooooOoooooDOo
gopopooooooa
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O 3-5 PORTCO OO
Name Bit# |Buffer Type |0O0O
RCO/T10SO/T1CKI bito |ST 0000000D0O0000000 10000000 /000010
oooog
RC1/T10SI/CCP2 bitt |ST 0000000D00000000 100000000000000O0
200 /0000200 /PWM20 0
RC2/CCP1 bitz | ST 0000000000000000 100 /0000100 /PW10
0
RC3/SCK/SCL bit3 | ST RC3O SPIOOCOC 1200000000000000000000
oo
RC4/SDI/SDA bita | ST RCAO SPIOOOOOOOSMIOOOMOOODOONOND 1/0(12C) O
ooooooon
RC5/SDO bits | ST 000000000000 O0000000000000
RC6/TX/CK bits | ST 0000000000 DOUSARTOOODOOOO0O0O0O000O
RC7/RX/DT bit7 | ST 00000000000 USARTOOODOOOOO0OO00O0
O0: ST=0000000000
O 3-6 PORTCOOOOO0OOOOOOOO
ooooo
Address [Name | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bit1 | Bito |[PROBR 1ooppgg
ooo i

07h PORTC RC7 RC6 RC5 RC4 RC3 RC2 RC1 RCO XXXX XXXX uuuu uuuu

87h TRISC PORTC Data Direction Register 1111 1111 1111 1111
od: x=000u=00
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3.4 PORTDO TRISDOIOCOIO

ooo2s0000000000000000

PORTDOOOOOOOOOOOOOOOOGOCOOS8OO
oooooooooboooOoOoOoOoOooboooooooo

oooo

PORTD O PSPMODE(TRISE<4>) DO OOOOOOOOS8
oobooooooO0oooooOooooboooooo
oooooooooboooOoOoOoOoOooboooooooo
oooTLoooooo

o 3-7: PORTDOOOODOO (/0000
oooo)
oooo
1 X
WR K
110 pin®
PORT K\ p
Data Latch
— D Q
WR
TRIS 0oooo
oK 00000 §7
oo
TRIS Latch oooooo
RD TRIS
/] Q D
EN
RD PORT Dc _‘
00 1:1/00000 VoD VssOOOOOOODODODO0O0OOO

o 3-7 PORTDO OO

Name Bit# Buffer Type oo

RDO/PSPO bit0 STTLY 0000000000000000000000000 0
RD1/PSP1 bit1 STATLY 0000000000000000000000000 1
RD2/PSP2 bit2 STTTLY 0000000000000 000000000000 2
RD3/PSP3 bit3 STATLY 0000000000000000000000000 3
RD4/PSP4 bit4 STTTLY 0000000000000 000000000000 4
RD5/PSP5 bits STTLY 0000000000000 000000000000d 5
RD6/PSP6 bit6 STATLY 0000000000000000000000000 6
RD7/PSP7 bit7 STTTLY 0000000000000 000000000000d 7

oo : ST=0000000000 TIL=TrL00

00 1: 0oOooooo

yvoooooooO0ooOoooo0ooooO0ooO0ooO0oO00O0O0O0O0oOoOoOTILOO0O0OoOOOOO0on

O 3-8 PORTDOOOOOODOOOOOO
ooooo
Address |Name |Bit7 |Bit6|Bit5| Bit4 |Bit3| Bit2 | Bit1 | Bito |FROBR 1ooppgg
ooo
oo
08h PORTD | RD7 | RD6 | RD5 RD4 RD3 RD2 RD1 RDO XXXX XXXX uuuu uuuu
88h TRISD PORTD Data Direction Register 1111 1111 1111 1111
89h TRISE IBF | OBF | IBOV| PSPMODE | — | PORTE Data Direction Bits 0000 -111 0000 -111

O0: x=000u=000-=00000000000000000¢cPORTDOOOOOOODOO

0 2000 Microchip Technology Inc.
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3.5 PORTEQ TRISEOOIOO O00: 0000000000 000D000O000
000 280000000000000000 Dogoooogooooggoon
PORTE 0 O 30 O O O [IREO/RD/ANSCIREL/WR/ANGLIRE2/ 0 3-8: PORTEODODOOOO (170000
c/m70000000O0000O00O0O0C0ODODCO oooog
3000000000000000000 o0

1/0 PORTE 0 0 0 O PSPMODE(TRISE<4>) 00 00 OO R boQ :? “_Eﬂ
00000000000 000000000000 PORT . 110 pin®
0000000000000 00D0O0ODO0O0D CK

TRISE<2:0>000000000000000000CO
goooooobooooobooobooboooboobooog
goOoooooACONIODOOOOO IwooooOOOO

Data Latch

—( D Q

WR
000000000000 000000000000 TRIS o 00
00000 TIL000000 00000 §7
0 3-90 MRISEDOOOOOODOOODOOOOOO Tmﬂ%% %%m
000000000000000000 <
PORTE 00ODOD0ODOODOOO0OOOOOOOOO RD TRIS
000000000000 0000000000 00
00ooooOoO A e b
TRISEDODOOOOOOOOOOOOOOOODOO RE
000000000000 TRISEOODOOODODO EN
000000000000 000000000000 RD PORT T
00000000000000 -[:X
001100000 vVeD VvssOOOOooooooooooo
O 3-9: TRISEDOOO (OOOO 89O
R-0 R-0 RW-0 R/W-0 u-0 RW-1  RMW-1 R/MW-1
IBE  |oBr [1BOV |[PSPMODE [— | bit2 bit1 bit0 R=000D00000 t
bit7 bit0 w=0O0000oo0oo
U=00o0O
00000000000
-n=PORODOODOOO0O
bit 7 : IBF.-OOOOOOOOOOOOODOODOOO

l1=100000000cu00000000000
0=00000000

bit 6: OBR.OOOOODOO0ODOO0ODODOOOOOOO
1=000000000000000000000O0O000G0O0A0
o=0000000000000

bit 5: IBOv: O OOOOO0OOO0ODOO0OOO0OOO0OOO0O0O (ODboboboboooooo
1=00000000000000000000000000000000O0000000000O0O0000000
0=000000000000

bit 4: PSPMODE: 0 0000000000000 O0O0OO0OODO
1=00000000000000
0=00 1oooo

bit 3: OoO:0o000000000

PORTEOOODOOOOO

bit 2: Bit2: RE2/CS/AN7 00000 DOOO0DOOOOO0
1=00
0=00

bit 1: Bitl: REI/WR/AN6 D0 OO0 0000000000
1=00
0=00

bit 0: Bit0: REO/RD/ANS D0 000000000 OODO
1=00
0=00
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O 3-9

PORTE

ooo

Name

Bit#

Buffer Type

oo

REO/RD/AN5

bit0

STATLD

gobooboooooooobooOoOoO0oboOoOoO0oO0OO0O0OobooOOO000

goooooooooooooooo:

RD

1=0000000

o=000000pPRTOOOOOOOOOOOOOOOOOOOO
goooong

REL/WR/ANG

bitl

STITTL®

gooooobooooboboobooooobooooobooooooo

gooooooooooooooon :

WR

1=0000000

o=000000pRTDOOOOODOOOOOOOODOOOOODOODO
ooooo

RE2/CS/AN7

bit2

sSTATL®

gobooboooooooobooOoOoO0oboOoOoO0oO0OO0O0OobooOOO000
gooooooooooooooooo:

cs

1=00000000000000

0=0000000000000

oo : ST=0000000000 77L =TTLO0

00 1: 0oOooooo

IvoooooooooOooooOoo0oOO0O0o0o0ooOoOoOoOoOooOooO TILOoO0O000o00O

O 3-10 PORIEDDOOOOOOOOODO
Addr|Name |Bit7 |Bit6|Bit5 |Bit4 Bit3 |Bit2 |[Bit1 |Bito EOED BOR O ggggg
oo
09h PORTE — — — — — RE2 RE1 REO —--- -XXX ---- -uuu
89h TRISE IBF OBF | IBOV | PSPMODE — PORTE Data Direction Bits 0000 -111 0000 -111
9Fh | ADCON1 | ADFM — — — PCFG3 | PCFG2 | PCFG1 | PCFGO --0- 0000 --0- 0000

OO0 : x=000u-=

ooo-=000000000000000O0O0O0O0O0PORTEDOOOOOOOO

0 2000 Microchip Technology Inc.
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3.6 QOOooooooooon

goooooboooboooboz2s0boooooooonod
goooooo

PORTDO 8O0 O000O0O0O0O0OCOOOOOOO0MODOO
000000000 PSPMODE(TRISE<4>) 0O OOO0O
goooooOoO0oooooOoOO0OOOOooOOOO0On
ooooooo0oboOooOoooorRbOOODOOOO
OOREO/RDO WROOOOOOOOOO RE/WROO
OOPORTD OO OOOOOOOOOOOOOOOOO
ooooo

goooooboooooosoboooboooooog
goooooooooooooboOooooooboobOoo
gooooooOoooooooboOOPoRTD OOOO 8
goooooooooooOoOooobooooonoo
PSPMODEO O OO OOOOOOOO0O0OOO REC/RDO
O000RDOOOOOMREI/MWRO WRE OO OO CRE2/
csOocs(UioooOopopoooboooooooon
OO0O00TRISEDOODO (TRISE<2:0>) 00 0O0OOOO
goooooboooooboooboooboooboobooog
ooooooOoAad ODOOODOOO0O0DODODOODOOO
0 PCFG3:PCFGO (ADCON1<3:0>) 0 0 O O O RE2:RE0
gooo0owvoooooooooooooooo

csooowooOoOoOonoooboboonoooon
gopsPOO0OO0O0O0O0OOOOOOCSOOORDOOO
ooooboooOoooooooOoOoopse OOOO
gooooooo

O 3-10: PORTDO PORTEO OO O OO
(00D0oo0oooooooogd
r-- " "—-""-"=—--"=—-""=—"=-=- A
0000000
e e IR . ™!
| WR |
PORT RDx
| PCK | pin
| TTL |
I Q D |
[ [
RD
| = |

______ U |

O0:1/00000 VO vVssODOOOODODOO00OD0O0000o

0 3-11: D0000000000000000
Q1| Q| @ [ 0| Q | Q3| 0] Q| Q|
= 7\ | Uy
w0\ AWM, |
o 5 N
PORTD<7:0> —} : I\
BF : \ S
OBF E E \ ; E
PSPIF \»/
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O 3-12: gO0000000OO0O00O0O0O0OO0oOO
b | @2 | 3| 4| 2] 8 4| 2| 3|
Cs . : ; : /
WR | : : :
— v g
RD \ ; !
. ' : - '
PORTD<7:0> — ) | I :
IBF . I \ : I
cer X\ 5 N
PSPIF ! I \ / :
0 3-11 O0000000000O0O0O0OO0O0OO0O0oOoa
ooooo
Address [Name | Bit7 |Bit6|Bit5| Bit4 | Bit3 | Bit2 | Bit1 | BitO EOE':' BRD \npgoo
oo
08h PORTD 0000 O O O O 00000000000 : 00000 0 O O O 0000000 e T
ooh | pPorTE| — | — | — _ _ RE2 | REL | REO e XXX e -uwu
89h TRISE | IBF | OBF | IBOV |PSPMODE| — | PORTE Data Direction Bits | 0000 -111 0000 -111
och PIRL |PSPIF |ADIF| RCIF | TXIF | SSPIF | CCP1IF | TMR2IF | TMRLIF | 00000000 | 0000 0000
8ch PIEL |PSPIE|ADIE| RCIE| TXIE | SSPIE | CCPLIE |TMR2IE | TMRLIE | 00000000 | 00000000
9Fh |ADCONL|ADFM | — | — — PCFG3 | PCFG2 | PCFG1 | PCFGO |  --0- 0000 --0- 0000
O0: x=0OOOu=000-=000000000000000000000000000000000000
00
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NOTES:

DS30292A-J-page 40 Preliminary 0 2000 Microchip Technology Inc.

goooOo00oO0ooOooOoOoOoOoOoOo00OOOoOoOoUOODoOOoOoOUOOOoOOoOdg
(http://www.microchip.comn0 00O O00O0O0O



PIC16F87X

4.0 0O0O0OEPROMOOCOOOOOO
oooooo

OoOO0OePRMMOOOOOOOOOOOOOOOOMO
ooooooveoOOOOOoOoOoObOoOOO0OO000
oooooooooboooOoOoOoOoOooboooooooo
gooooooooooooooobooboobbooo
ooooooooboooooooboooonooo
oooooooono

6000 SRROODOODOOOOOOOO0OEEPROMO OO
oooooooooobooooooooboboobooono
oooooo

« EECON1
« EECON2
« EEDATA
« EEDATH
« EEADR

« EEADRH

EEPROMODOOO0OO00O0O0COOOOO0O0O0OOCOODOO
ooboboOoo0ooooooOooooboOoooOooo
000000000 OOeATAODOOOOOOOOO
§ 0000000000 0OOEEADR OOOOOODO
EEPROMO 00 O0O0O000O000O0O0O0O0O0O0O00OO0
0O EEDATHO EEADRHO OO O EEPROMO O OOOOOO
oooo0omooooooooOoon0OFrRMOOO
ooooooo0ob26e000000000 EEPROMO
ooooo

EEPROMOO0OOO0O0OO0O0O0OO0O0COOOO0O0OO0OO0O0
oooooooooobooooooooboboobooono
goooooocoOO0oooooOo0ooobOOobOoOooO0no
goooooooooOooooboooooooobooo
ooooooooooooo

oooooooooobooooooooboboobooono
goooooooooOooooboooooooobooo
goooo0oooOoboOoooOoOoooOoobOooooo
oooooooooobooooooooboboobooono
oooooooooobooooooooboboobooono
ooom

gooooooooboOoooOOoOooobobOOooOoOoobonoo
O OEEDATHOEEDATAD OO OO DOOOODOOODOO 14
oboooooooo 200000000000000
0O 0O OEEADRHIEEADRO O OO OO0 OO O O O EEPROM
oo0oo0o000 130000000000 20000
o0o0ooo00oO0o0ooOooOooOooOoOoogoh OO
SFFh 0000000000 8KOODOOoOOOooooo
OEEPROMOOOOOOOO0ODOO

oooooooobooooOoooobooooonooo
oooooooO0ooboOoo0o014000000000
oooooooOooooOoOoOoOoOoobooooOoooo
Oi1007000ACHOO0O00O0O0C0OOO0OOO0
oooooooobooooOoooobooooonooo
gooooooooooOoOoooNPOOOCOO

4.1 EEADR

oo0obooO0ooo0oo 26 000000000
EEPROM O O OO0 sKkOOOOOOOO0OO00oOooOo0OO0
gpooooooooboooo

ObOOo0oOoobOO0OO0ODbOOMSByte DODOOODO EEADRH
O0o0000LSByte0O0O0O0OO EEADRODOOOOO
g0o000O000000000OdLSByte OODOOO
OO0 EEADROOOOOOODOOO00OO0

1280 00 O EEPROMDO O O PIC16F874/873 O O [EEADR
O Mshit( OO0 7000000000000000
gooooooo0ooooooboOoOoooooobooo
gobooooobooboooooooobooboobooonoo
OOEEADRHO OO MshitOOOOOOOOOOOOO
ooooooo
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4.2 EECONICI[I[] EECON2 DI

EECON1 DO 0OOO0O0OO0OOO0OOooOooooobooooboo
oo

EECON2 000000000000 EECON2Z OO OO0
goooOOoOoOOOO0OO0O0EECON2ZOOOOOOOO
gooooooooooooo

ooooOoO0oOoO0OOEepcDOO0O0O0O0OOOOOOO
goooboooOooooooOo0oOoO0oobOO000
gobooboooOooooobooO0r 000000000
gooobooooobooooo

gooooOoOoOO rROOOOWOOOOOOOOO
oooboooO0oOoooobooO0o0oO0O0ooOooOooOooo0on
gooboooOoooooooOoOomrRoOWOOO
gooooOooO0oooooOoOOOOOOOOOO0O

gobooOwbOOoOOoDOOoOooooOoobOoooooo
gbooooooboobooooooooboooboobooonoo
goooooooooooo

WENOOOOOOOOOOOObooooooooao
oo0oo0ooo0oo000 wReN ODOOOOoOooooO
OOWERROOOOOOOODOOOOODOOODO MCLR
goooooowTOoOooOoooooooooooo
goooooooooooooooOoooooboboo
O0OO0OOOWRERR OO OOOOOODOOOOODOO
gooooooboobooooobooobobooboooo
gooooOoO0EeepcDOO0OOOOOOOOODOO

PIRROOOOOOOOOOOODOOD EEIFOOOO
gobooooobooboooooooobooboobooonoo
gboooooooobooooooo

O 4-1: EECONIOOODOOOD0ODOO 18ChO
R/W-x _ U-0 U-0 U-0 RW-x  RM-0  R/S-0  RIS-0
[EEpab| — | — | — [wWRERR|WREN [WR RD R=0D00D0OOD0O0
bit7 bit0 w=000000000
s=000000000
U=000
0000000000
-n=POROCO0OOD
bit7: EEPGD: 00000 /000 EEPROMO OO0 DD D
1=000000000000000
0=0000000000000
00000000000000000000000000000000000
bité:4: OO :0000000000
bit3: WRERR:EEPROMOO0000000
1=00000000000000
0000000NMLIROOOO000WTOO000000
0=00000000
bit2:  WREN:EEPRONO 0D 00000000
1=00000000000000
0=EEPRONO 000000000000
bitl: WROODOOODO0OO0O0D
1=000000000000000000000000000000000000000000
WROOOODOO000D000000000000000 M
0=EEPRONO 00000000000
bit0: RD:000000000000
1=EEPRONO0DDO000MO0000 1000000000 O0000000000000CRD
000000000000000000000000000
0=EEPRONO 00000000
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4.3 EEPROMOOOOOMNN

goboooooooobooboobooobooboooboo
EEADRO0O0ODOOOO0O0O0ODOOOCEEPGD O OO
OO000O0O0EECONI<7>)) 00000 moooooo
0000 RD(EECONI<O>) OO O O0OOOOOOOOO

O 4-1: DATA EEPROMO OO O
BSF STATUS,RP1 ;
BCF STATUS, RPO ; Bank 2
MOVLW DATA_EE_ADDR ;
MOVWF EEADR ; Data Memory Address to read
BSF STATUS, RPO ; Bank 3
BCF EECONL1, EEPGD ; Point to DATA memory
BSF EECON1, RD ; EEPROM Read
BCF STATUS, RPO ; Bank 2
MOVF EEDATA,W ;W = EEDATA

4.4 [OOOEEPRNOOOOOOOO

EEPROM DO OO0OO0O0OOOOOOOOOOOOOOO
OO0OO00OO0OEEADROOOOOO0O00OOMOI OO OEEDATA
ooooooooobooooooOooobooOoOon 4-20
ooooopooooooOoOoOoOoOoobooooOooo

0O 4-2: DATA EEPROMO OO O
BSF  STATUS,RP1 ;

BCF STATUS, RPO ;Bank 2
MOVLW DATA_EE_ADDR ;
MOVWF EEADR
MOVLW DATA_EE_DATA ;

MOVWF EEDATA ; Data Memory Value to write

BSF STATUS, RPO ;Bank3

BCF EECONL1, EEPGD ; Point to DATA memory

BSF EECONI1, WREN ; Enable writes

BCF INTCON, GIE ; Disable Interrupts

MOVLW 55h
Required MOVWF EECON2 ; Write 55h
Sequence MOVLW AAh ;

MOVWF EECON2 ; Write AAh

BSF EECONI1, WR ; Set WR bit to begin write

BSF INTCON, GIE ; Enable Interrupts

; Data Memory Address to write

000000000000000 EEDATADODOOOO
gooooooo0oooooooOoooooooo
OOO0OEEDATAOOO0O0OOCOOO0O0OOOOOOO
goo(Ooooo@mooopoooomooooo

SLEEP ; Wait for interrupt to signal write complete

BCF EECON1, WREN ; Disable writes

ooooooooboooooooboooonooo
00O OO0EECON2 O 55h 0 0 O 0O O OEECON2 O AAh O
oooooooOowOOOOOoOoooboomoooo
oooooooooboooOoOoOoOoOooboooooooo
ooboooooooooooooooboooooon

OOOEECONI O WREN O OO OOOOOOOOODOO
gooooooooooooooooooooobooo
gooooooooooooooooooooooo
oOoO0O0OO0OO0EePROMOOOOOOOOOOOOOOO
OO0OO0OOWRENOOOOOEEPROMO O OODOOODOO
O00000OOoOO0O0O0OOWENDODDOOOOODODODODOO
ooooooooood

ooobooOoOoOooooOoOoOwENOOOOOOOO0
gooooooooboboOoooooooobobooon
WOOOOMRENOOOOOOOODOOOOOOOO
ooooOweNOOOOOOOOOOCOOOOOOO
ooobooOoOoOwOwENOOOOoOoooooo
goooooooo

goboooooboobooowOOOoOoDOOooOoOonDo
ObOOo0OOOeePROMOOOOCODOOODOOOOODOO

OEEIH) 00000000 EEIFOOOOODOOOOO

gooooooooon
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4.5 0000000000000 000T107

gooooooboobooobooobooboooboooome
OO00O0O00000EEADROOO EEADRHO OO ODOO
OO0OO0OCEPCDOOOOOODOOOIEECONI<7>) O OO
0000000000000 000 ROIEECINI<O>) O
goooooobooooboobooobooboooboobooog
gooooooboooooboooboooboooboobooog
go0oooooO0oOoooooocoOoooooobOoo
O0O0OBSFEECONLRDOOOOOOOOOOOOOO

0 4-3: oooooooooooood
BSF STATUS,RPL ;

BCF STATUS,RPO ;Bank2
MOVLW ADDRH ;
MOVWF EEADRH
MOVLW ADDRL ;
MOVWF EEADR ; LSByte of Program Address to read
BSF STATUS,RPO  ;Bank3

BSF EECONL1, EEPGD ; Point to PROGRAM memory
BSF EECON1,RD ; EEPROM Read

; MSByte of Program Address to read

NOP ; Any instructions here are ignored as program

NOP ; memory is read in third cycle after BSF EECON1,RD

BCF STATUS,RPO ;Bank2

MOVF EEDATA, W
MOVF EEDATH, W

; W = LSByte of Program EEDATA
; W = MSByte of Program EEDATA

0000 OooOos30c0obO0o0ooOobDOn EEDATAO
00 EEDATH OO ODOOOOODOOODOOO02 000
goooooooooooboobooooao BSF
EECON1IRD O00O0O0OOOOOOOOOOO
EEDATH:EEDATAD O OO ODOOODOOOEEDATAD OO
EEDATHO O OO OOO0O0OO00O000O00000000
gooooooo0oooooobo0oOooooobooo
ooo
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4.6 OO00000000000000000

goooooooooooooboooooooboboo
goooooooooooooboooooooboboo
OOwT ODOOoOoooOooooooobooobooooo
oooooooooobooooooooboboobooono
goooooboooooooobooz2000000
000 EEADR OO0 EEADRH OO OO0020000
OO0OO00OEEDATAD OO EEDATHO O OO OOOODODOO
OO EEPGDOOOOO0OODOOOEECONI<7>) OO OO

0O 4-4: ooo0o0ooO0o0o0oo0oo0on
BSF STATUS,RP1 ;

BCF STATUS,RPO ;Bank 2

MOVLW ADDRH ;
MOVWF EEADRH
MOVLW ADDRL ;
MOVWF EEADR
MOVLW DATAH ;
MOVWF EEDATH
MOVLW DATAL ;
MOVWF EEDATA

BSF STATUS,RPO  ;Bank 3

000000000 00000 WR(EECONI<1>) OO0
ooo0oo0o0000 4400000000000000
gooooooooooooOooOoooo

OBSFEECONLWROOOOOOOOOOOOOOOO
gooooooo0ooboooooooooonoNop
O000mMBSFEECONILWROOOOOOOOOOOO
gobooooobooboooooooobooboobooonoo
OO0 Tew(OOOOO D) OO0OOOOOOODOO
goooooooooooooboooooooobooo
goooooooooooooboooooooobooo
gbob0mooooooboOoOooEecoNIOOOnn
goos3goooooooboooooooon

; MSByte of Program Address to read

; LSByte of Program Address to read

; MS Program Memory Value to write

; LS Program Memory Value to write

BSF EECON1, EEPGD ; Point to PROGRAM memory

BSF EECONI1, WREN ; Enable writes

BCF INTCON, GIE ; Disable Interrupts

MOVLW 55h ;
Required MOVWF EECON2
Sequence MOVLW AAh ;

MOVWF EECON2

; Write 55h

: Write AAh

BSF EECONI1, WR ; Set WR bit to begin write

NOP ; Instructions here are ignored by the microcontroller
NOP

; Microcontroller will halt operation and wait for

; a write complete. After the write

; the microcontroller continues with 3rd instruction
BSF INTCON, GIE ;Enable Interrupts
BCF EECONI1, WREN ; Disable writes

0 2000 Microchip Technology Inc.
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4.7 O00000000

goooooobooooboobooobooboooboobooog
goooooobooooboobooobooboooboobooog
gooooooooooooooooooooboobOoo
gooooooooooooobo

goobomoooooo@miooboooooboooog
g(oooooooooooob0OOoOoOoOoODOO

4.8 OO000000O0000O0

4.8.1 EEPROMOOODOOO

OooOOO0OO0O0O0OEPRMOOOOOOOOOOOOO
goooO0oO0o0o@OoOOEPRMMOOOOOOOOO
oooooooooOooOoooboOoooboOoooobo
ooooOOoOOwRNODOOOOOOOODOOOOOOO
oo0oooO0oob(oO0o000 72m0O00 EEPROM O
goooooooo

gooooOoOoOoOooOoOoOwENOODOOmooo
goooboooOooooooOoOoO0oOoboooooon
gooboooooooooboooOoO0oooooo

4.8.2 00O0O0OO0OO0OOOOOOO

pgooooooOoooooOoOoOoOOoOOoobOOOOO
gobooooOooooooooOoOoOoOoOoooO wet
gooobtoonOoOoOoOoOobOOOOOOOOOOO0O

gobooooobooboooooooobooboobooonoo
gobooooobooboooooooobooboobooonoo
gooooooobooooooooboobooooo

4.9 000000000000

goooooooooooooooOoooooboboo
gooooooboobooooobooobobooboooo
goooooooboobooooobooboobooooo
goooobooooooooooo

4.9.3 000 EEPROMOOO

gooooooboobooooobooobobooboooo
gooooooboobooooobooobobooboooo
OO0O00OO0O0EPROMOOOOOOOOOOOOOOO
oooo

494 [00000O0OOOOOOD

gooooooboobooooobooobobooboooo
goooooooooooooooOoooooboboo
goooooooooooooooOoooooboboo
gboooooooboooowT DOobOOoooooo
gooooooboobooooobooobobooboooo
goooooboooooooooobooooov 1000
goooooooooooooooOoooooboboo
gboobooobomoooboooboooooooOwrT
gooooooboobooooobooobobooboooo
goooooooooooooooboOoo

O 7-1: 000000 00O00O0DO0O0O0OO0ODOO0ODOOO0OOOOOD
gOooDoOoOoOopoooooo
goooooooo Oooooo (ooooo |IcspPOOO|IcspOODO

CP1 CPO WRT

0 0 X ooooooooooon Yes No No No

0 1 0 OO0O000oFFOD Yes No Yes No

0 1 0 oooogooNdn Yes No No No

0 1 1 00000 oFFO0 Yes Yes Yes No

0 1 1 goooogoNOO Yes No No No

1 0 0 00000 O0FFO0 Yes No Yes No

1 0 0 ooooooNDOO Yes No No No

1 0 1 00000 oFFO DO Yes Yes Yes No

1 0 1 ooooooNDOO Yes No No No

1 1 0 oo0ooooooooon Yes No Yes Yes

1 1 1 oo0ooooooooon Yes Yes Yes Yes
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5.0 O0O0oOOOOO
0000000000000 D00ND0n0NO

- §0000000DOO0OO

- 0000000000

- DO0O0OO00OO0ODODODOOOO
- DO000O0O0DODOODOOO

- JO00O0000O0O0O0ODO0OO0OOSs8SOODbOOOO
ooo

« FFhODO OOhOOOODODODOOOOO

0 s-10000o00000000000O00000O0O0
oooo

00000000000 0000000O00O0OPIc-
microM DDOODOO OODODOOODOOOOO
(DS33023) 000 DO0ODOOO

5.1 [O000

oooboOoOooobOboOOOoOoOObboOOOO0O0

TOCSO OO (OPTION_REG<5>) 0 00O OOOOODOO
ooooooooooooooooo(oooooo
ooooomoooooooOo mmero000O0OO
oooooooooooomobOoOonooooonoo
obooooooboozoooooooboobooboonoo
obooomooooowmoOoooooooonoo
ooooooooooooooooboo

TOCS OO OOOPTION_REG5>) O 1 00O 0OOODOO
00000000000 0o0O00o00O0OdTimer0 O
RA4/TOCKIOOOOOODOODOOOOOOOOOOOO
ooooopoooooooOoOoOdmmero000O0OO
O000O0OOTOSE(OPTION REG<4>0 00 0O0OOOOO
gboooooooobooooose0ooooononOnO
oooooooooobooooooooboboobooono
ooooooooooooooooboo

ooooooooboobOOoOoOoOobOboOOOnOnOno
oooooooooboooOoOoOoOoOooboooooooo
Oo0OO0O00o00obOOoOO0OmTesc)bOOOOOOO
oobooooooboobOOoOoOoOobboOoOOnonno
oooboooooooo

O 5-1: ooooOoOoooOn

0000000000000 0O0D00O0O00O0On
PICmicro™ 0D DOO0OD ODODOOOODODOOOO
(0S33023) 000 OD0OOOOCO

5.2 000000

goboO0O00O0oOoobooboOoOoobOOOOOOOOO
gooooooooooooooooooooono 5-
jfpooooboo0oOooooboobooooonooonoo
gooooooooooOoOoOoOoOoOoooooooo
pgoooooooooooOoOoOoOoOooooooon
ooobooooooooooOoOoOooooooOooo
ooobooOooooooooOoOoOoOooooonooo
goooooOoOooooOoOoOoOoOoOooooooon
goooooOoOooooOoOoOoOoOooOoooOooOooo
ooobooOooooooooOoOoOoOooooonooo
oooooo

gboooooobooboooobooobooooooo

PSAO OO PS2:PS0 0 O O O OPTION_REG<3:0>) 0 OO
goooooooooooooooOoooooboboo

PSAOOOOOOODOOOOOOOOOOCOOO0 o
goboooooboomooboooboooooonoDnOo
gbooooooobooooboooboon 120
1:40...01:256 00000000

PSAOCOOOOOOOOOOOOOODOOOOOOO0
gooooo wmnooooooooooooooo
gowTOUOoOOOoODoooooooooooooo
01:101:20...1:1280 0000000

gooooOoOoOoOoOoobooOoOoOoOoO0OOOOoOmMRro
goooo0o0o0o0ooOooOoO0mO0OOCLRFE TMROO
MOVWF TMROOBSF TMROx D O OO0 O O0OO0OO00OO
ooooooOoOooowT oooooooooooo
OocLtrRwDTOOOOoOOOooOoO0oooowTOoOOoOO
ooooo

O0D: OOO0O0OOOOOOoOOOODODOOO
ooooo mmoOOOOOOOOOOO
oooo0ooO0ooboooOoOoOoo0o0ooo

oooooooocoooonooooong

Fosc/4 0

1
RAA/TOCKI 0000000000

pin 0000000

TOSE
$s

PS2, PS1, PSO
TOCS

00 1: TOCS, TOSE, PSA, PS2:PSO (OPTION_REG<5:0>)
2: J0000O00000ooooO0o0o0oO0oooooo0o0 (O 5-2)o

PSA

Data bus

PSout

000000
O
oo

(20000000 )

0oooooooo o a
00 00O 000000000 TOlF
oooooa
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5.2.1

goooocobooooooooo

gooooooO0oOoooooooOoooooboooboOoo
gooooooooobooooooobooboooooo

0o :

0000C0O00O0OODODODOOOOOO
000000000 O0OO0OOOOOgonO
OwTOOOOOODOOODOOOoOoOoOoO
0000000000 ODOPICmicro™
0000000 OO0O00DO0O0DOOOO0O
DS33023 00O OOOODO )DOOOOO
OoOwTOOOODOOODOOoOoOOoOoO

gooo0ooooooooooooo

O 5-2:

5.3

godooon

TMROOOOOOFFhOOOOhODOOOOOOOODOO
goOmmrOOOOOOOODOODOOOODOOOOODOO
000 TOIF OOO (INTCON<2>) DO OOOOOOO
TOIEQO OO (INTCON<S>) D 000000000000
gobobooobobobomooooooboooooobooo
gooooooTlrFobooobooonoOoboboonDn
goooooOo0o0o0oooobooOooooo0onoTMrRo
gooooooo0ooooooboOoOoooooobooo

oo

ooooOwTOOOOOOOO0O0O000

CLKOUT (=Fosc/4)

Y

00000oo

)‘{8

ol M 1
RA4/TOCKI u M
pin X U _| SYNC
1 0 > 2 TMRO reg
X Cycles
TOSE T ?
T0CS
PSA Set flag bit TOIF
on Overflow
0 -
M » 8 00000000000
u
Q0000000 1l X 8
0000 .
T 8 - to - IMUX «—— PS2:PSO
T PSA
0 ’ 1
WDT Enable bit
MUX  [—— PSA
WDT
Time-out
: TOCS, TOSE, PSA, PS2:PS0 0 (OPTION_REG<5:0>) 0 0000000000000 O0
O 5-1 good0oOdOODODOOOO
. . . . . . . . POROBORO (OOOOOO
Address Name Bit 7 Bit 6 Bit5 | Bit4 Bit 3 Bit 2 Bit 1 Bit 0 oo oooooo
01h,101h | TMRO TimerO module’s register XXXX XXXX uuuu uuuu
0Bh,8Bh, INTCON GIE PEIE TOIE |[INTE [RBIE |TOIF [INTF RBIF 0000 000x 0000 000u
10Bh,18Bh
81h,181h |OPTION_REG |RBPU |INTEDG | TOCS |TOSE |PSA PS2 |PS1 PSO 1111 1111 1111 1111
85h TRISA — — PORTA 00000 O 00000 --11 1111 --111111
oo : x=000u=000-=000000000000000000000O0C00O0O0O0OOOO
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6.0 TIMERIOOOOO
0001000000000000000000

- 1600000000000
0200800000000TMRIHD TMRIL)

- 00000000000000000000

. 0000000000000

« FFFFAO 0 0000 0000000000000
- CCPOODDODOODOODODN
0001000 6-1000000000000000
0000000000 100000000000

TMRION(TICON<O>)D OO O OODOOOOOOOODOO
oooooooooo

0O e300001000000000000000O0
oooo

000000000000 00O0000O00O0PIC-
micro DDO0ODDOO0 ODOOOODOODOO
(DS33023) 000D O0ODODOO

6.1 [O000

oobi10000000000 1000000000

- 000000
- 0O0O0O0Oooooo
- 00000O000O0O

0000000000000 00000TMRICS
(TICON<1>) 00 0000000

gooooooboobobo1ooooboobooooo
gbooooooboomooboooboooomobooonoo
goooooooooooooobooooooobooboo
oo

gbO0100000000000D00D00T10SCEN O 100
0 ORC1/T10SI OO O RCO/T10SO/TICKI OO OO OO
O00oopoooo T rISC:o>00000DOOOOO

go0oi1000000000000000O0O00O0O0
gooooccpODDOOO@o00@opooooooo

O 6-1: TICON: TIMERIOOOODOOOODODO (OODOO 10h)

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

R/W-0 R/W-0

|T1CKPSl T1CKPSO | TIOSCEN | T1SYNC |TMR1CS |TMR10N | R=00000000

bit7

bit7-6: OO :00000000

11=1:.80000000
10=1:40000000
01=120000000
00=110000000

l1=00000000000
o=00000000000

TMR1CS =1
l1=000000000000000
0O=00000000000000

TMR1CS =0

w=00000000
u=000
oopoooooa
-n=POROOOOOOO

bit0

bit 5-4: TICKPS1:TICKPSO: OO0 10000000000000DC0OOO

bit 3: TIOSCEN: OO0 100000000000000DOOOCOO

gooooooooOoOooooobOoOoOoooboooOobOoOoOoO0OoboooOobooo0
bit 22 TISYNC:OUOO 1000000CCOOOO0OOCCOOO

goobooooooooooT™rICcS =o000O0O0001000000000000O0O

bit 1: TMRICS:O00 1000000000000
1 =RC0O/T10SO0/TICKI(O OO DD OOO0O0O0O0OO0O0O0O0O0OOD
0=000000 (Fosc/4)

bit 0: TMRION:OODO 1000000
1=000 1000000
0=000100000
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6.1.1 00010000 00D000D0MO000000000000000
00D000D00000000000000000
00000000000 1000000000000 oooo

goooboooOooooooOoOoO0oOoboooooon
gobooboooOoooboi1b0000000000000

O 6-2: od0ili00000000000O

T1CKI
(Default high)

T1CKI
(Default low)

} } } !

o0 :00bobo0ooo0o0oooooooooooooooooa

O 6-3: ooo0100000
Set flag bit
TMRL1IF on
Overflow o Synchronized
TMR1 clock input
TMR1H ‘ TMRI1L -
1| ———
TMR1ON
________ on/off T1SYNC
! Ti0sC
RCO/T1OSO/T1CKI & +— o P 1 .
! [ l'// Synchronize
! ! | Prescaler
' —T10SCEN  Fosc/4 L2458 A det
. . Enable Internal 0 |
RC1/T10SI © Oscillator(1)  clock /lA/ 2

SLEEP input
........ T1CKPS1:T1CKPSO

TMR1CS

OO0 1: TIoSCeENO O DOOO0OOO0O0O000O0O000C0O0O0O0O000O0O0O00C0O0O00O000O0O0O000O0000
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6.2 [O0O0100000

ooooooOooboTiesioooooond 711080 O
O0(oboooo)ooooooooooOoooooa
0000000000 TIOSCEN (TICON<3>)O 0000
oooO0o0oOo00boOoO0omOoOoO0Ooooon 200kdz O
ooooooooboooooooboooonooo
000000003z 00000000000 6-1
oooooi10000000000C0COOO0O0O0O0O0
oooooo

oooi10000b00wroOoooobooooomo
ooooooooboooooooboooonooo
oooooooooo

6.3 [OOpoi0o0oon

TMR1IO OO OO OO (TMRIH:TMRIL) O 0000h O O FFFFh
OoO0oooooooooooccoh bOOOOCDOOOO
ool OOOO0OO0OO0OOCOOO0OOOOOOOOOO
00000000 C0O0O00000 TMRIIFD PIR1<0>)
oooooOomwmiOOooooooooooooonoo
OO0 ™MR1IOOOO0OO0000O000O TMRIIE(PIE<O>)
ooboOoooOoooO0oooO0oooO0ooOooboOooOoBo
ooooooooo

6.4 ccPOOOOOOOOONDOOONI00
ooon

goobooobooOooooooooboOoOoOoon cep
oobboOooboOooooooOoooOooboOooboOd
O CCPIM3:CCPIMO = 1011 0O0O0O0OOOOOO 10
goooo0oO00er200A/O00O0C0O0O0O0O0OO
OAa/000000000000O000O

oo :

cceO000OOOOOODOOOOOOOO

0 6-1 Oo0010000000000
Ooooooooao
Osc Type Freq C1 Cc2
LP 32 kHz 33pF 33 pE< |
100 kHz 15 pF @\
200 kHz 15 pF NN

nnnnnnnnnnnnnngm\q\f\ﬁnnnn

Crystafuestetd

32.768 kHz Egson%@q\%}s?msi( A |+20PPM
100 kHz 1.6 100.00 KC-P + 20 PPM
200 KHZY ;@ML 200.000 kHz £ 20 PPM

oo0o0o0oooooooooooon

2: J00ooo0000ooobo /00000000
gbooooboobooobooooobooboood
goooooooo/s000000000
goooooood

@ : \SDDDDDDDDDDDDDDDDDD

ooooooooooooooooao
TMRIIF(PIRI<O>) 00 O0O0O0OOOOOO
ooooo

gobooooobooboooobooooobi1b0b0000
gooooooooooooobooOooooobooboo
goooooboooooi10o000000oooobooboo
gobooooobooboooooooobooboobooonoo
oooo

oobi1000000ccPO0ObooboooonOnOn
ooobooooooooooOoOoOoooooonooo
ooooo

00000000 0D0OCCPRxH:CCPRXL DO OO ODOO
gooo0O10o0000000b0000o0ooobo

O 6-2 000000000000000 1000000000

Address | Name Bit7 | Bit6 | Bit5 Bit 4 Bit 3 Bit 2 Bit 1 ito | POR.BORD g SDEDE g
0Bh,8Bh, |[INTCON |GIE PEIE | TOIE INTE RBIE TOIF INTF RBIF 0000 000x | 0000 000u
10Bh,18Bh
och PIR1 PSPIF(1) | ADIF |RCIF TXIF SSPIF CCP1IF |TMR2IF |TMR1IF | 00000000 | 00000000
8Ch PIEL PSPIE(1) | ADIE | RCIE TXIE SSPIE CCP1IE |TMR2IE |TMR1IE | 00000000 | 00000000
OEh TMRIL |16000 TMRIOOOOOOOOO0O00000000000000 KOO | UUUU UuuU
OFh TMR1H |16000 TMRIOOOOOOOOOO00000000000O000 XXX | Uuuu uuuu
10h TICON |— |— |T1CKPSl T1CKPSO | TLOSCEN |T15YNC | TMRICS | TMRLION | 000000 | --uuuuuu
0o : x=000u=000-=00000000000000000000100000000000000

00 1: 00000000 2800000000000000000000
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70 000200000
000200000000000000000

. 8000000 (TMR20000 )

. 8000000000 (PR2)

. 00000000000 (00000000

. 00000000000000000000
(1:101:40 1:16)

. 000000000000000000000
1:100 1:160

« PRRODOOOOOO TMR2O0O0OD

. SSPOOO0OOOOOOOOODO

o0o02000 7-1000000000000000
oo0oo0oooo0oo00 20000000000 TMR20N
OT2CON<2>) O0OO0OO0O0O0DOOOOO0O0O0ODODOO
gooooooO0oO0OooOOoO0oobobDOooOoOooboOoo
oo

0O 7-2000020000000000000000A0

0000000000000 O0C0OO0OO0ODOODOOO
PICmicro™ 00ODODOOO0 OO0O0OODDOOOO
0DsS33023) 00000000 OO

o 7-1:

7.1 OO0020010

gooz2occcOooooopwOOnononOpPwmOn
goooooooobooooon

mR2O00O0O0000000O0O000000000000
gooooooooooooon

000000 (Fese/4) 00 1:101:4000 1:16 00
oooooooooooooooooooobooon
T2CKPS1:T2CKPSO (T2CON<1:0>) DO O OOODOODOO

MR2O00000001:100 1:16000000000
goobooOo40000000000000008 TMR2
gooooOoOooobooooooooon TMR2IFO
OPIRII>)O0O0O0OOCOOOMM

pgooooooooooOoOoOoOoOoOoobooooooo
gooooooooooooooon

- MR2OOOOOOODOO

e T200NOO0O0O0OOODOO

- 00000C0OOO0DOOO0

TcONODOO0000O0O0O0O0O0T™MRZO0000000
oo

T2CON: TIMER2OODOODOOOOOO (ODOOO 12h)

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

R/W-0 R/W-0

3 2 1

= TOUTPS |TOUTPS |TOUTPS |TOUTPSO |TMR20ON |T2CKPS1|T2CKPSO| (R=00000000O00

w=000000000

bit7

bit 7: goooOoO0oOO0OOOO

oooo=1:10000000
ooorl=120000000

.
.

1M1=1160000000

bit 22 TMR20N: 000 2000000
1=000 2000
0=0002000

oo=00000001
01=0000000 4
Ix=0000000 16

u=00
‘c00oooooa
-n=PROOOOOODO

bit0

bit 6-3: TOUTPS3:TOUTPSO: 000 200000000000000

bit 1-0: T2CKPS1:T2CKPSO: OO0 2000000000000000O0O

0 2000 Microchip Technology Inc.

Preliminary

DS30292A-J-page 53

000o00O000O0O0O0O0O0O0O0O00O0O0O0O0OOoOoOOOoDOoOooDOoOn
(http://www.microchip.con0 0 OO O0O0OOO




PIC16F87X

7.2

oooz2000n

o000 20000000 sOoboOooOooOoOooOon pr2
gooooooOoOg20o00ch0O0PRROODOOOOO
gooooooooooooooooooooboobOoo
oohOOOoOOOO0OorRROODOOOOOOOOOO
go0oo0oOooOPRRO00O0O0O0O0DO0OOOO FFh O
goooooogd

7.3

IMR20100

MRROOOOOOOO000000000000000
gooossOoOooooooooooon

o 7-2: Oo002000000

Sets flag

N TMR2

bit TMR2IF | 7'} ‘(q)

Reset 0000000
TMR2 re —F
g 11, 1:4, 1:16] T OS%4
000Coooa

11 to 1116] EQ

oo

}s

Comparator

PR2 reg

2

1: WMR2000000000000000000
gossOO0O0O0O00O0O0OOOOO0

o 7-1 000000000 00000 2000000000

goooao
Address | Name | Bit7 | Bité | Bits | Bit4 | Bit3a | Bit2 | Bit1 | Bito | TRIBR | qopgp

ooo

goooao
0Bh,8Bh, |INTCON |GIE PEIE TOIE INTE RBIE TOIF INTF RBIF 0000 000x | 0000 000u
108h,
18Bh
0Ch PIR1 PSPIF® | ADIF RCIF TXIF SSPIF CCP1IF |TMR2IF | TMR1IF 00000000 | 0000 0000
8Ch PIE1 PSPIE® | ADIE RCIE TXIE SSPIE CCP1IE |TMR2IE |TMRIIE 0000 0000 | 0000 0000
11h TMR2 Timer2 module’s register 00000000 | 00000000
12h T2CON — | TOUTPS3 | TOUTPS2 | TOUTPS1 | TOUTPSO | TMR20ON | T2CKPS1 | T2CKPsQ | -0000000 | -000 0000
92h PR2 Timer2 Period Register 1111111 | 11111111
oo : x=00OOu=000-=0000000000000000000020000000000000O0O

00 1: O00000002800000000 000000000000
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8.0 OOOOOOOOOOO PWM
(ccPYODOOOO

occroOdoooooooooewmyOOnDOOOO
00000000000 000O16e000O0O0OO0OO
oooooooooemmOOOOOOOOOOOOO
oooooooooooooOooOooobooboieO000
oooooooooooo s-1occeO0OnoOoOOO
oooooooooboooooooon

ccradbOoOonOOooooooooocecrzonnOOnn

ccr2000OODO

00o0oOoooOoooOopPwmODOO0O 20CCPR2) O 2
00 sOoO0oboOoOooOOoccPrRLCOOOOOOOO
CCPR2H(OOOOODOOO0O0OODOODOOCCP2CON OO
gooccrc0ddoOoOoOoOOoom@mOooooononn
ooooooooooooooo

ccPODDOODODOONODDDOOODDOCPICmicro™
0000000 0OO0D0O0O0O00ODOO0DS330230
gooooooooo

oooooocPl000ODoooooon 0 8-1 ccPOOn -O0OOO00OO0OO0

0 s20000cCccPOOODOOODOODObOOODO

0ooooooo cceoon oooooooo

ccPiOnOnOOonO ooooao ooo1
oooo ooo1

0o0o0ooooooDoo PwmO0OOO 10CCPRLY) O 2 PWM ooo2

00 sQdoOoOopOopooOccPRILCCDODDODOOO

CCPRIH(OOOODDODOOOODODODOOOCCPICONODO

goboccPi0b0oboobo™muobooboooo

goboooboooboooooo

O 8-2 200 ccPO00O0OODOOOODOOOOOOOO

cCpxO OO |ccryO OO ooo

ooooo (00000 joom™mioO000oo0oooooo

oboooo |(boooo

gboooobooooboobooboooooboooooooooomm™mIOOonooono

oooo oooo

gooooooooooobooOoOoO0oooOobOoOoOoOoOoobooObOO™mIOOOO000n

PWM PWM 200APWOO0D00DOODODO0O0000DOTMR2O0000 M
PWM ooooo |Ooo
PWM oooo 00
O 8-1: CCPICONO O OO (ODOODO 17h) / CCP2cONO O OO (O OOO 1Dh)
u-0 u-0 RIW-0 RIW-0 RIW-0 RIW-0 RIW-0 RIW-0
| — | — | CCPxX | CCPxY | CCPxM3 | CCPxM2 | CCPxM1 | CCPxM0 | R=00000000
bit7 bit0 w=00000000

bit7-6: OO:00000000

bit 5-4: CCPxX:CCPxY:PWM OO DOODOO
gboooooo:ooo
oboooooo :-gooo

PwMOOO:00O000O00OPWOOOOODOOOOO2LShO0OBMSbO CCPRXLO OO OOOOOO

ooo

bit 3-0: CCPxM3:CCPxMO:CCPxOO0OO0OOOOOODO
pooo=00000/7/70000/MODO0OCCPxO000O0O0O0OOOOOO
oloo=00000000000C000000O0O0
olo1=0000000000C0C0C00000O0O0
ol0=000000000000000000000
oll1=000000000000000000O000O0
o00=000000000000000000 (CCPxiIFOOOOOOODOOO
1001=0000000000000000000CePIFODODOOOOOOOO
o0=0000000000000000C0O0O00000D000CCPxIFOOOODOOOOCCcPxoOoOod

gooooom

011=00000000000000000000000CCPIFOOOOOOOOCCPIO TMRIOODOO
ooccP20 TMRIOOOOOOO A/OCOOOOOOOA/NODOOOOOOOOOOODOOO

lixx=PW O OO

u=0Oooo0ooobooooo
-n=PROOOO0O0O0O
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8.1 OOooooon

00000000000 CCPRIH:CCPRIL O RC2/CCP1 O
ooooboooO0ooobooobO01l.s00000 ™1 00
pgooooooOoooooOoOoOoOOoOOoobOOOOO
ooooo

- DO00O0OO0O0DDODOO

- 0O0OO0O0OO0O0O0OO

- 0O00OO0O0OO0O0O0DOOODO
- DO00OO0O0OOOCOOOOO

gooooooooooooo CCP1M3:CCP1MO
(CCPICON<3:0>) D DO OOO0OODOOODODOOOOO
0000 OoOo00ooo00O0000OCCPLIF(PIRI<2>)
gooooooooooooooooooooboobOoo
gooooobooooocePrr DOOOODOOODOO
gooooooboooooooooobooood
goooooooooooooboo

8.1.1 cCCPOOOOO

gO0o00o0O0O0O000Ome2/ccPin 0O TRISC<2>0 0
gooooooooobooooo.

OO : RC2/CCP1 OOOOOOOOOOOOODO
gOoooooooooOoooooooo
00000000

O 8-2: ooo00oo0ooooooao

000000000 CCPLIF O 000

0000000 (PIR1<2>)
g '7 31, 4,16
RC2/CCP1
Pin

| ccPriH [ ccPriL |

and |  oooooo

edge detect 00000

T } | TMRIH ] TMRIL |
CCP1CON<3:0>

Q’s

8.1.2 0001000000

cceo00booooooooobobooooonononon
oobi1000000o00000000000000
pgooooooOoooooOoOoOoOOoOOoobOOOOO
pgooooooooooobooooobobooobo

8.1.3 0O00O00O0O0O00

goobooooO0oooOoOoOoOoO0oomoooon
ooooooo0oooOooboOooboOooo0oo
CCP1IE(PIEl<2>) OO OOODODODOOOOODODOO
oooobooOoO0OoooooO0oO0oO0O0ooOooOooOooon
goooooOoOoOoooccPIFOIOOOOOOOO
oo

8.1.4 cCCcPOOOOOO

4000000000000 ccpiM3:CCPIMO OO OO
goOooooOcce DOOOOOOOOOOOOOOOO
CCP 0O0O0OOOOOOOOOOOOOOOOOOO
oo0ooooooooOooooooooooboOoon
oooboooOoooooooOoOoOoOooooonooo
goooooooo

lfjooooo0ooooooooboooooobooboooo
oo0ooooooooooo0o0oOooooobooon
goobbooooooooooO0ooOoooooboboOoon
gooooooOooooOoOoOoOoOoOoooOooooo
oooooOoooo s-10b00000000000O0
oooboooOoooooooOoOoOoOooooonooo
goobooOooooooooOooomOoOoooooo
goooooOoooooooo

O 8-1: o0oooo0ooooOoooo
oo
CLRF CCP1CON  ;Turn CCP module off
MOVLW NEW_CAPT_PS ;Load the W reg with
; the new prescaler
; mode value and CCP ON
MOVWEF CCP1CON  ;Load CCP1CON with this
; value
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8.2 [O0O0O00OOO00O0O

gboooooobogilebooooccPrRIDOOOODOO
oomMRiOOoOoooooooooomooooo
gooORrcz/ccPA00OOOODOOOOOODODOODO

- 0000000000

- 0000000000

- 00000

oobooooboboOooooOoOnOd CCPIM3:CCPIMO

(CCPICON<3:0>) 000 O0OODODOOO0ODDODOOOO
gbooooooocePriFOoonooooon

O 8-3: ooooooo0oooooon

ooooooooooooooooooo10000
00000 OMRLIF (PIR1<0>)DDDDDDDGO/W
000 (ADCONO<2>) DO O UOODOOO O O O0OoDoO
ooooo

000000000000000A/D D OO0 mCccP2000

Q S
RC2/CCP1 R
Pin

TRISC<2>
0 0O O 0oocoa

000000000 CCPAIF O 000

(PIR1<2>)
\/
4

CCP1CON<3:0>
0oooo 0

8.2.1 CCPOODOOO

TRISC<2> 000000000000 RC2/CCP1ODODO
gooooooooo

OO : ccricoNODOOOOOOOOOOOOOO
O RC2/CCPLOO0OO0OOOOOOOOO
000 000 OoooooOooooooo
0o0000000o0o0o0o0o0oo
8.2.2 0001000000

ccro00obooooooooooooonoonononon
oobi100000o0o00000000000000
goooooOoOoooomoooooboooooooo
gpooooooooboooo

8.2.3 0000O0O0ODOOOOODOO

goooooooooooobooooooooocer:
gboooooobooboooccriooonoobonboonoo
gbobooooooooom

8.2.4 [O000OO0OO0OODOOODOOO

goooooooooooooooOoooooboboo
gMmoooooooooooooooooooooo

ccriObO0O0O00ooOoOooOobOoOoooooOn TMRL
gooboooooooooomOooooocecPrRIOO
gooboooi100e00000000000000
oooboooooobooooo

ccreO000000O0O0O0OOOOCOOOTMRIOOO
boooooooovoOOOOOOOmA/DOOOO
gooooooooom

O0: ccPOO0O0O0O0O0O0OOOOOOOOOO
oooooooobooooooooon

TMRIIF (PIR1<>) 000 OO0O0OO0OOO

0 8-3 0000000000 000000 1000000000
PORD |OOOOO
Address | Name Bit7 |Bit6| Bit5 Bit 4 Bit 3 Bit2 | Bit1l Bit 0 BOR |OODOO
ooo oo
oBh,geh, |INTCON |GIE PEIE |TOIE INTE  |RBIE TOIF [INTF |RBIF 0000 000x | 0000 000U
10Bh,18Bh
0Ch PIR1 pspPIE® |ADIF |RCIF TXIF SSPIF CCP1IF |TMR2IF | TMR1IF | 00000000 | 00000000
sch |PIE1 pspiE®|ADIE[RCIE  [TXIE  [SSPIE  |CCP1IE|[TMR2IE[TMRLIE | 00000000 | 0000 0000
87h TRISC PORTC Data Direction Register 11111111 | 11111111
OEh TMR1L 166000 ™MIOODODODODO0OO0OODODO0OO0OODOOO0DOOOO0ODOOOO XXXX XXXX | uuuu uuuu
OFh TMR1H 16000 TMRIDOOODOODODODODODODOODOODOODOODOODOOO XXXX XXXX | Uuuu uuuu
10h |T1CON _ | _ |T10KPSl |T1CKPSO |TlOSCEN |TlSYNC |TMRlcs |TMRlON ~000000 | --uuuuuu
1sh  |CCPRIL (D0DOO0DOD0O0O0OOOPMOODOO 1(LSB) XXXX XXXX | Uuuu uuuu
16h |CCPRIH |(OpQOO0ODOODOCOOPWOODO 1(MSB) XXXX XXXX | Uuuu uuuu
17h  |CCP1CON _ | _ |CCP1X |CCP1Y |CCP1M3 |CCP1M2 |CCP1M1 |CCP1MO 000000 | --00 0000
O0: x=000u=00-=0000000000000000000000000000 1000000000

oo 1:

PSPIEOOO PSPIFOODO 2800000000 000000000000

[J 2000 Microchip Technology Inc.
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8.3 Pwnono

oooooo (wy OOOoOOOccP1OOOOO 10
ooooooo pwwDOOOOOOOOCCPL OOO
PORTC OO OOOOOOOCOOOOOOOOCOOO
TRISC<2> 000000000 CcPLIODODOOOOOO
gooooooo

OO0 : CCPICON OO0OO0O0OOOOOOOOCCPL
PWM OOOOOOOOOOOOOOOO
00O000000000000 PORTC O
1,/000000000000000

0840 pPWOOOODOCCPOOOOODOODOOO
gooooooooo

PiMOOO0O0OO CCPOOOOOOOOOOOODOO
pgooobooo s.3.30000o00000o0n

O 8-4: ooopwOOO0OOO

Duty cycle registers —— CCP1CON<5:4>

‘ CCPRIL ‘

‘ CCPRIH (Slave) ‘

‘ Comparator i R Q
ﬁ} RC2/CCP1
‘ TMR2 ‘ (Note 1)‘
—S
Comparator TRISC<2>
Clear Timer,
CCP1 pin and

latch D.C.

001800000000 200000Q0000000000000
oooobo0o0o0Dooooooo

PemO OO0 8500000 HighOOOOOoooOO
goboobmoooooOobooOobcooO0O0nOooPwd
oooooO0oowvooooooooo

O 8-5: PwoO0O
Period
| [

' :

1 Duty Cycle , !

: . TMR2=PR2

: TMR2 = Duty Cycle

TMR2 = PR2

8.3.1 PwmOOO

PIM OOOD PRRO0DOODOODOOOOOOOOOO
PIMOOOOOOOOODDOOOOOOO0
PWM OO =[(PR2) + 1] 4 TosC »
(TMR20000000)
PIMOOOOO I/[PWMOD ]O0000O0O00
TMR20 PRRODOOOOO0DODOOOOOOOO000
00000 300000000
« MR20D0D00000
. CCPIODODOOOOD(OOOPWMOOOOOOODO
0D=%0000CPOO0O0O0D000000
« PIMODODODOODO0O00D0 CCPRILO O CCPRIH O
oooooo

O0: 0O002000000007.00 )0 Pwm
g0000OCcOoO00O0O0O00C0O00000
goooOooepwmOOOOOOODOOOO
gooooOooooObOOooooOOoooo
gooo0o

8.3.2 PwWOOOOODODOO

PWM OOOOODOOOOO CCPRIL ODODODOO
CCPICONS:4>0 000000 OOOOOOOMmODOO
go0oo0ooOoOoo0ooooocePrILOO 800 MSBO
OO00OCCPICONKS:4>0 0000 LSBOO0DOOOOO0O
100 O 0 0 OCCPRIL:CCPICONSS:4>0 0 OO DOOOOO
goopewbOOOOOOOODOOOOOOODOO

PWMOOODODOOOOO =(CCPRIL:CCP1CON<5:4>)
OTosc 0 (TMR2OODODOOCCOO)

CCPRIL O CCP1CON<5:4> 000 0ODOOOOOOODODO
goooooooooOboooOOboO0O000 PrR20O T™MR2O
ooooO(ooooooOomOoccPRIKODOOOOO
gooopwOOOOOOCCPRIHOODOOODOODOO
oooo

CCPRIHOOOOO 20000000000000O0O00O
Pov DODOOOOOOOCOCOOOOOOOCOCOODOO
pgoooooooooooOooOoOooPwmOOOOO
goooooo

CCPRIHO 2000000000000 2000 Q0
ooooooz20000mMR200000000000
MR2O000000C0cCccPOOOOOOOOOOO

gobopewmbOOOoOoDOOOPWOOOOOmMmOOOO
goooooooooo

( Fosc
log Fpwm

= — bits
log (2)

Oo0: pmOOOOOOCOOOOOPWOOOO
goooocecriO000O0O0O0ooooon

PmODOOOOO0O0O0O0O0COOOOOOOOOOOOO
0000000 00ooO0oOoOooooo0 (Dps33023)
gooooooooo
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8§.3.3 PwWOOOOODOO

5.

ccecoOpoocoOOPwOOOOoOoOOOmMOnOOooOn
ooooooo
1. PRRECOOOODOOCOOOPMODOODOOO

oooo

2. CCPRILOODODOOCCPICONS:4>O0000O0OOO
gooopwbDOOOODOOODOODOODOO

oo

3. TRISC<2>0 000000000000 0cerP1O
ooooooooo

4., T200NOD 00O O0O0OTMR2DOODOOO0C0ODOO0OD0

oooooo0oz20000000080
ccrrO0OoOooopPwbOOOOOnOnO

0O 8-4 20MzOOPWODOOOOOOODO
PwMOOO 1.22 kHz | 4.88 kHz | 19.53 kHz | 78.12 kHz | 156.3 kHz | 208.3 kHz

ooooooogoo (1,4, 16) 16 4 1 1 1 1

PR2 O OxFF OxFF OxFF Ox3F Ox1F 0x17

gooooooogo 10 10 10 8 7 55

0 8-5 PmMOOODO 2000000000

Address | Name | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | BitO bor | 0000

ooo oooo
0Bh.8Bh, |INTCON  |GIE PEIE TOIE INTE RBIE TOIF INTF RBIF 0000 000x | 0000 000U

10Bh,18Bh
och |PIR1 pspIFD | ADIF RCIF TXIF SSPIF  |CCPLIF |TMR2IF |TMRIIF | 00000000 | 00000000
sch  |PIE1 pspiE® | ADIE RCIE TXIE SSPIE  |CCPLE |TMR2IE |TMRIIE | 00000000 | 00000000
s7h  |TRISC PORTCOOOOOOODD a1 | 111111
11h TMR2 00020000000000 0000 0000 0000 0000
92h PR2 0002000000000000 1111 1111 11111111
12h  |T2cON _ |TOUTPS3|TOUTP52 |TOUTPSl |TOUTPSO |TMR20N |T20KPSl |T2CKPSO -0000000 | -000 0000
15h CCPRIL 00000 /0000 /AMO0O0 1(LSB) XXXX XXXX uuuu uuuu
16h CCPRI1H 00000 /0000 /ANMO000 1(MSB) XXXX XXXX U uuuu
17h  |ccpicon _ | |CCP1X |CCP1Y |CCP1M3 |CCP1M2 |CCP1M1 |CCP1MO --00 0000 --00 0000

og : x=0O00O0Ou=000-=0000000000000000O00O00OPMDOODOOODO 2000000000

00 1: PSPIEODOO PSPIFOOOO 2800000000 000000000000
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NOTES:
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9.0 +00000O0O0O0O0O0OO0OO00O0
aomssp) 0OOOO

O0b0O0o00oO0oO0oOo0oOoomssh) 000000 0Og
ooooooooboooooooboooonooo
oooooooooboooOoOoOoOoOooboooooooo
OOOOEEPROMOOCOOOOOCOOOOOOOGCOO
A/0000000000O0MSSPOOOOOOOOO
oooooooobooooOooooboooonooo

» Serial Peripheral Interface(SPI)
« Inter-Integrated Circuit (I 2C)

0910 sIo0oooooooooooooooo
0 9-200 9-300 200 1000000000
ooo
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0

9-1:

SSPSTAT: 00 O0O0D0OO0O0O0O0DO0O0O0O0O0O0O0O0 (0000 : 94h)

RW-0 RMW-0 R0 R-0 R-0 R-0 R-0 R-0
Isvp | cke | A | P | s | Rw | uva | BF ||rR=0DO0DO0DOD

bit7

bit 7:

bit 6:

bit 5:

bit 4:

bit 3:

bit 2:

bit 1:

bit 0:

bit0 w=00000000
U=000000000000
oo
-n=PRODOOOODO

SMpP: 0000000

sPIooogdodn
1=000000000000000000O000B000
o=000000000000000000000000
sPIodooodn

SPI0000000000000000O00O0 swwOOoOOOooo

1 00000000000000000 :

1=0000000 (100kizOOO WHzZOOODODOOOOOOO0O000
0=00000 (ookHzD OOoooooooooao

CKE:SPIO00O000OOOO (O 9-600 9-800 9-9)
SPI_Mode:

CKP =0
1=0000SKUOODODODODoOOoOoooooooo
0=0000SsSKOOODDOOUooooooooo
CKP=1
1=0000SKUOODOODODOoOoOoooooooo
0=0000SKOODODDODODUooooooooo
1 00000000000000000:
1=swBUSO 00000000000
0=12000000000000

D/A:000 /0000000 (1000000
1=000000000000000000000000000A0
0=0000000000000000O000000O0O000G0OO0

p:-O000O0O0O0

(1000000000000 SSPENODDDODOMSSP00000000000000000000000
1=0000000000000000000000000O00O00O00O00O0O0O0O0O00O0O000000DOO0
0=00000000000000000000B0000

s:00o0ooo

(1000000000000 SSPENODDDNDOMSSP00000000000000000000000
1=0000000000000000000000000O00O00O00O00O0O0O0O0O00O0O000000DOO0
0=00000000000000000000G0000

RW:000/0000000001000000
00000000000000000000RWOO0D00000000000000000000000000
000000000000000000 notAKKOOOOOOOOOOO

Bcoooooog:

1=000

0=000

1000000

1=000

0=0000000

000000 SENORSENOPENORCENO OO ACKEND ORO DO OONMSSPOCOODOOOOOOOOOCOOOO

VA:DDODDD000100000 12000000
1=SsPADDO0 00000000000 O0O0O0O0O0O0O0O0OOOO0O0
o=00000000000000

BEOOOOOOOOODOOOOO

oooskioooiooon

1=00000SSPBUFO OO

0=0000000SSPBUFODO

0OooiX0000oon
1=0000000AKOODOOOO00000O000MMSSPRUFODOO
0=00000000AKOOODODOODOODOOODOSSPBUFD O
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O 9-2:

SSPCON': 00000000000 OOOOOOOO (0000 14h)

R/W-0

RW-0 R/MW-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0

| weoL [ ssPov [ ssPEN| ckP | ssPM3 | ssPM2 [ sspmi|ssPmo] [R= 0oO0ooooo0

bit7

bit 7:

bit 6:

bit 5:

bit 4:

bit 3-0:

bit0 w=000000000
-n=POROOOOOO0O

wcecoL:Oooooooonod

oooooon :

1=10000000000000SSPRUFOOONOOOONOOON

0o=0000

oooooon :

1=0000000000SSseUFO0 0O 0OOO0OOOOODOOOCODOOODOOOOOOOOOOOm
0=0000

sspov:000000O00OOOOOO
sPIO000000

1=SSPRUFO0 0000000 ONDOONOONC0ONDONNOONDONONONDNONSSPSROOODNOONOODOO
000000000000 000000000000000000000000000000000
000000000 SSPRBUFO 0000000 ONDONDNNCDOOODNOOOODOD SSPBUFOO OO O
000000000000 00000000000000000000(0000000000000
000O0m

0=000000000

1000000

1=SSPRBUF 000000000000 ONDONONOON0ON0DNDNOONOSSPOV 00000000 ODon"t
care0000MO0000000000O00O0000 M

0=000000000

SSPEN: 0000O0O0O0O00O0O0O0C0O0O00O0
sPio000ofdgooooooooodooooooogoooooooonoooooooonoo
l=000000000000osckospoosplgssooooooooooooon
o=0000000000000000000 ODOOOOOOOoOO
120000000000000000000000000000000000000000000
l1=0000000000000sA0 SCLObODoooooooooooboonod
o=0000000C0C00000O0DOO0O000WKVODODDOOOOOOO

CKP:0ODO0OODOO0O0O0ODOO
sPI000000

1=00000 HighOOOOOOOOoOO

0=00000 LwODOODODOOOOOO

1X0000000000gsekoogn

1=0000000000

0=00000 LwDOOODDOOODOD0OOO0O0DODMOODO0OO0O0D0DONO00OODDO0DONOoDonooao
10000000000

0o000O000O0Doon

SSPM3:SSPMO: 00 000000000000 00000
0000=SPIDOO0000000O0OOO Foscl4

0001=SPIDODO00000O0DODOON Fosc/16

0010=SPIDD 00000000000 Fosc/64
0011=SPIDOOO0D00O0D0O000 TMR2O0 /2
0100=SPIDDO00000000000SKOOOSSO0000000000
0101=SPIDDD00000000D000 SCKODODOSSOOOOOOOOSSO /00000000000
0110=12c0000000070000000

0111=100000000100000000

1000=12c 0000000000000 Fosc/ (4 * (SSPADD+1) )
1011=120000000000000000000000000000
1110=100000000000000000@00000000000000000000000
ooooooo
1111=1%000000000000000000100000000000000000000000
oooooooo

1001, 1010, 1100, 1101 = 0 O
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O 9-3:

SSPCON2: OO0 OO0DOO0O0O0O0DO0OO0O0O0O0O0O0O002 (0000 91h)

R/W-0

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

| GCEN

| ACKSTAT | ACKDT [ ACKEN | RCEN | PEN [ RSEN | SEN | [R=000000000

bit7

bit 7:

bit 6:

bit 5:

bit 4:

bit 3:

bit 2:

bit 1:

bit O:

oo:

bito |W=0DOOOOOOOO
U=000000000000
oo

-n=POROOO D000

GCEN: 0000000000000 0000IX0000000000
1=0000000000000o0000h00 SSPSROOOOOOOOOOOOOOO
o=00000000000DOO0O0O00bO0O0

ACKSTAT. 0000000000000 ODIX 0000000000
oobooooooooon :
l=00000000000000O0COO0OO
oO=00000000000000000

ACKDT: 0000000 OO000IX0000000000
oobooooooooon :
ocooooooooooOooOoOooobooOoOoOoOoOoOobOOoOOOOOOn
1=0000

o=0000

ACKEN: 0000000000000 0000000IXA0000000000
ooooooooooon:

1=spA000 SCLOOO0O0O00000O0O0O000000O0OMCKITOOOOOOOOOOO0mMmOoO
oobooooobooooooo

o=000000000000O00000

RCEN: 00000000000 0000000000
1=100000000000
o=00000000

PEN: 0000000000000 D000O0OO00IXO0000000000

sckoonod

1=SPA0 00 SCLOUbOOOnOOooouobooooobooobooobooooobooooooooooon
o=0000000000000000O0

RSEN: 0000000000000 D0O0O0O0OOOOOOOIX0000000000

1=SpA000 scLOOOOOO0O000O0OO0OO00000O0OOO000@OO0oOooooOO0o0OOO0OOoOn
oooo

o=0000000000000000000O0O0

SEN:00000000000000000000IX0000000000
1=SPA0 00 SCLObOOODOOoO0Oooboooooboooboooobooooobooooooooooon
o=00000000000DO000000

00O ACKENO RCENOPENORSENOSENO OOD : 1X000000000000000000000
gooobooOoO0ooooooOooOoO0bobobOmOoOssBUFOOO0O00ObOOOO0000O0mO
OO ssPBUFOO0OOOOOOOOMO

DS30292A-J-page 64 [0 2000 Microchip Technology Inc.

0O0000000O00O0D0O0O00O00DO0O0O0DO0ODODOO0ODOOODDOOOOOO
(http://www.microchip.con0 0000000




PIC16F87X

9.1 SPIO0O0

sPo00000 8000ooooooononononon
ooooooosOo40000000000000
ooooooooobooooOooOoOooboooosnoono
oooooooo

- 00000000000 (Sho)
- 0000000000 (Sl
- 00000000 (SCK)

gooooooboooboooooooobooobooonoo
ooooo

. 00000000 (SS)
9.1.1 0O

SPIl DO0O0000O0O0DOO0O0O0O0DOO0O0OO000O0O0
go0oooOo0oooO0oooooOo0ooooboOooonoo
[0 SSPCON<5:0>0 0 O SSPSTAT<7:6>) 000000 OO
oooooooooobooooooooboboobooono
ooooooooooooogd

- JO00O0O0O0O00OSKOOOOOOOO

- JO00O0O0O0O00OSKOOOOOOOO

- JO00O0O0OOSKOOOOODOOO

- 0000000000000

ooooooooooooooooon

- 0000000
(sckooooooooooooooooooo
ooooo

- JO00O000O(ODOO0O0DOODOOO

- J000O0000000O0O0O0O000000O0O0

0940 sPIO0O000OMSSPOOO0O0O0O0DOOOO
ooooooo

O 9-4: MsPOoOoOoood@PIon0on

> oo
ooooooo

8[X

[%2]
O
o]

SS 000000
000000
ss

ooooo O

SSPM3:SSPMO
TMR2 00

2
0000000 | Tosc
4,16, 64
— SSPSR O 0O OO 00000
— 00000 O 0ooo

MSsPOOOOOOOOOO0O(SSsPSRYDOOOOOO
OOoOooosseBUF) D00 OOOOOsSsPSROOOOO
goooooOoOoooowshOOOOOOOOOOO
OOooOO0O0OO00O00oaOsskBUFO sspsSROOOOOOO
gooooOooooosooOoOooobooooooon
gooooosseeuFOOO0O0O0O0O0O0O0OOOOOO0
000000000000 BFOSSPSTAT<0>) OO OO
000000 SSPIFOPIRI3>) 0000 OOOOOO
ooobooOooooooooOoOoOoOooooonooo
ooobooOooooooooOoOoOoOooooonooo
gooooosseBUFOOOO0OOOOOCOOOOOOO
0000000000000 weoL(ssPCon<7>) OO0
oooboomooooooooOoOoooowoLOO
oooooOoO0omooossBUFOOOOOOOOO
ooboOoooOoooO0oooO0oooO0ooOooboOooOoBo
oo

ooobooOooooooooOoOoOoOooooonooo
ooobo0omOoOoooooosskeUFOOOOOOO
goOssBUFOO0O0OOOOOOOOCOOOOOOO
0000 BFOSSPSTAT<0>) O SSPBUF D OO OOOO
oooo0oobooOobO00000000000OsSPBUF
ooobooOoOoooooosrOO0O0OOOOOOSPI
poooooOoOooooOoOoOoOoO0OOoooOooOOonoo
goooooOoooooOowssPOO0O0OCOOOOOO
oooo0o0oO0o0oOooooO0O000000ooOsSsPBUF
ooobooOooooooooOoOoO0oOooooononoo

0 2000 Microchip Technology Inc.

Preliminary

DS30292A-J-page 65

00000000000 DO0O00D00000O0O0O00OO0O0OOO0OODOOODOOOOOO
(http://www.microchip.comO0 0000000



PIC16F87X

oo ooooboooooooa
oo ooooboooooooa
gooodobO0ooooobooOobD 9-100boooo
00 SSPBUR(SSPSR) DO OO OOoOoOooOooo
O 9-1: SSPBUF(SSPSR) OO OO 0O
ooooo
BSF STATUS, RPO ;Specify Bank 1
LOOP BTFSS SSPSTAT, BF ;Has data been
;received
;(transmit
;complete)?
GOTO LOOP ;No
BCF  STATUS, RPO ;Specify Bank 0
MOVF SSPBUF, W ;W reg = contents
;of SSPBUF
MOVW RXDATA ;Save in user RAM
F
MOVF TXDATA, W ;W reg = contents
; of TXDATA
MOVW SSPBUF ;New data to xmit
F

SSPSR OO 000000 O0OO0OOOO0OOOO00OO0OO0
SSPBUF 0000000000000 DOO0O0OmOO
MSSPOOOODOOODODO (SSPSTAH O OO OOOODO
gooooooooooooo

9.1.2 SPI I/0ODOOOOO

gooobooooOoooooOoOoOoOOoOoOowss,OOO
O0O00D0O0OOSSPEN(SSPCONS>) DO O ODOOoooOOd
gooosio0o0oooooooOoooooooon
SSPENOOOO0OOO0O0OOOsscoNDOOOnnOnoon
OoOOOssPeN 00000000000 OOOOSDhIO
sbodsck OO0 sSsO0O000oooooonon0oon
goooboooooooobooOoOoOoOooooooon

O 9-5: sPiO00000000000

gboooooboobooooooooboboobooonoo
gobooTrISsObOOoooOoooooOobooooooon
gooooooooooooo

« SDIOSPIO00OOOOO0OO0O0O0O0CODOO
« SDOODODO TRISCS>0 00000

« SCK(OOODOODODMmOOTRISC<3>00000
O

« SCK(OOODOODODMmOOTRISC<3>00000
O

« SSOOD0 TRISAS>O0 00000

goobooooooooooOoOoOooooooOooo
ooorIS)OO0LOO00O0O0O0OO0O0OOCOOOOO0
goooooooooooooo

9.1.3 000000

0 o-502000000000000000O0ODOCO
goobooooooooooOoOoOooooooOooo
010 skkoooooooooooooooooo
gooooooooooOoOoOoOoOoOoooooooo
goobooooooooooOoOoOooooooOooo
ooobooOooooooooOoOo2 00000000
goooooooekpOoOooooooooooo
gomoooooooooOooOoooboooooooo
goobooooooooooOoOoOooooooOooo
oobboooboOoooOoooOoooOooboOoobod
goooooooooooos30oooooooooo
oooo

- 0000000000000 —000000
oooooooooo

- 0000000000000 —0000000
oooooo

- 00000O0O0O0000000O0O0 —O0000
ooooooooo

SPI Master SSPM3:SSPMO = 00xxb

SDO

SPI Slave SSPM3:SSPMO0 = 010xb

SDI

00000 O 00000
(SSPBUF)

s e SDi

y

00000 O 00000
(SSPBUF)

ﬁ

00000000

SDO

—
-

(SSPSR)

MSb LSb

SCK

000000 1

;

00oooooo

(SSPSR)

MSb LSh

SCK

00o00a 2
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9.1.4 0O000O0O0ODO

goOoooskoooooooboooooooooo
goooooobooobooooooooboboobooonoo
00020 95 0000000000000000
oooooooooooooooboo

ooooOoOoOoooossBuFO0O0O0OOOO0O00O0O0
ooooooOoOooooOoOoOoOoooosk 0000
ooooooOooobooooosbo DOOoOO0OO00o0o
(DO00ooooo)OoooooOooaomsesROOOO
osnoooooboooooooobooooononon
ooooooOoOooboooOoOoOoOoOooboooooooo
oooOoOopoOooooosseeuiFOOOOOOO0OO000
oooooo0ooboooboOoooooOoooooo
0000000 )oooooooooooooooao
goooooooooOoOoOoOoOoooooooo

O 9-6: sPi000000000000000

OO0000D0OCKP(SSPCON4x>)O OO OOoooooO
o0o0oooooooo 9-600 9-800 9-90000
gooooshoooooOooooooowmshOOO
goooooOoOoooooOoOoOoooosk 0000
goobooooooooooOoOoOoooooonooo
ooooooooo

« Fosc/4 (OO0 Tcy)

e Fosc/16 (0 O 0O 4+ Tcy)
e Fosc/64 (0 OO 16« Tcy)
« JOO 200 /2

goooos.oMizOOOOOOOOOO20MHzO OO
oo)oooooo

0O 9-600000000000000000OCKE=1O
gogosboonooooonooooon seckooooo
goooooooOosw OooOoooOoooooooo
goooosseeuFd0O0O0O00O0O0O0O00O0O0OOOO
ooooo

SSPBUF

0ooomo l

SCK
(CKP=0
CKE =0)

SCK
(CKP=1
CKE =0)

SCK
(CKP =0
CKE=1)

SCK
(CKP=1 |

éé
%

40 00000
0ooo

SDO

CKE=1)
| | |

(CKE = 0)

| | | ! | |
P bitz X6 X bits X bita X bitg) X itz X bitt, X bitg

Sle) X

|
bit7 I>< bit6 I>< bits I)( bit4 I)( bit3 i)( bit2i>< bitl!>< bito X
I | I I ] I [

(CKE = 1) l

(SMP = 0) | btz | | | |

oo | T
00000 .

| | | bito

T |

(SMP = 0)

T B S S

(SMP=1) | bit7 bi+ 0

t t ¢

alu |

(SMP = 1) |
SSPIF

L Next Q4 cycle
SSPSR to after Q2.
SSPBUF
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9.1.5 O0OO0O0O0O0OOO

gooobooOoO0oooooOoOoO0OOOOOooOoOsckoOo
oooooooooooooboOoooooooono
00000000000000000 SSPIE PIR1<3>)
goooooooo

goooboooOoooooOoOoOoOoOosckooooo
goooboooOooooooOoOoO0oOoboooooon
00000000000000000HighOOO Low
pgooooooooooooooooo

pgooooooOoooooOoOoOoOOoOOoobOOOOO
gobobi100000000000O0O0O0O00000
ooooooo

9.1.6 0OOOOOODOODOO

ssoboOooOoooO0oOooOooooboobOooo
ooooooooss oooooooooao
(SSPCON<3:0>00 0100) DO OOODOOOOOOSS O
oooooo0oooooo0oOoOooOb0D LewOODO
00000000000 TRISASS>0000000O
oOossodd owOOOOOooOO0OOO0OO00O0OO
spo 0doooooooooooossooonooon

o 9-7: ooo00oooono

goombooooonooooooooooboooonn
gooooOoooooboooOoooooooboooboo
gooooooO0ooboOooOooOoooooboOobcoboOoon
goooooooooOooooooooooao

OO0: sPiO000000O0O0O0O0O00000sSsO
O0O00O0DO0000DO0O(SSPCON<3:0> =
0100)SS OO O Voo OOCOOOOOODDO
sPiO0O00O0Oooooooooon

oo : SPI ooooooobooooooo
CKE = "1* O0O000OSsS O0O00oooaoao
ooooo0oooooooon

SPI 0000000000000 O0O00000O0O0O0
goooooOOoOoOoOOOoOoboossoooooon
oooooOoOoOoosseeN 00000000000
gooooooo

2000000000000O0OCOCCBOODOO s
goooooooooooooskr O0O0ooOoO0OO
goooooooooooosbo ooooooooo
goooooooOoooso ooooooooooo
goooooocsiooooooooooooooog
goo(piooooooooooooooooooo

SCK
(CKP =0
CKE =0

SCK :
(CKP =1 ;
CKE = 0)

SSPBUF 5 I . . I :
O 0ooo : ¢ ' ' ' ' ' ' ' ' ' :

, J ' P
SDO . : Py S bit0
SDI i I i i i i —C O i<
GUP=0 ;b7 | : : L b7 | : : |
0o I i I I I I I I T I T 5 :
00ooo . . T . T . . . . T . . 55 . T : f
(SMP =0) I : l l l l l l l i .
SSPIF f ' f f f f f f f f
oooo e
cHoae ))Next Q4 cycle .AA

after Q21 |

SSPSR to c
SSPBUF g
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O 9-8: sPI0000000000 (CKE =0)

=0\ .

optional

SCK i ' ' ' ' ' ' I
(CKP=0 ' -
CKE = Of}—————— S
SCK ! l
(CKP=1 ' ;
CKE=0) 1 ! ! ! ! ; ! . — '
SSPBUF ! ' ' ' ' : . : L .
00000 ; ¢ . . . . . . . ;

SDO 7 bit7 < bits X bits 1 bita ) iz X bitz X bitl >< b0 S

. | : : : : | . | f
(SMP =0) © b7 T :
T 35 R S S S S R |

(SMP = 0) : I I I I i I i Lo

SSPE | | | | f | f |

T L
SSPSRi0 ! | | | | | | | ¢

SSPBUF

O 9-9: sPI0000000000 (CKE=1)

= o\ e

not optional ' '
SCK 1 !
(CKP =0 : .
CKE=1) 1 , , , , , , , ,

SCK i i
(CKP=1 ' .
CKE=1) : ' . . . . . . . ' .
SSPBUF I l ' ' ' ' ' ' ' ' !
0oooo i : : ) ) \ \ \ \ \ \ .

SDO - bitz._ X bit6 X bits  bita X itz X bit2 o bitt X bitd 57—

SN 3% NREE NEEE SUA NEEE SR SR S

(SMP =0) ; ; ! ; ; : : :
SSPIF : : l : : : : : % —
oooo LL

0oooo
 Next Q4 cycle
? after Q21

SDI i 5
(SMP = 0) ; ;

SSPSR to
SSPBUF
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9.1.7 000000

gooooooO0oOoooooooOoooooboooboOoo
gooooooooooooooooooooboobOoo
gooooooooooooooooooooboobOoo
gooooooO0oOoooooooOoooooboooboOoo

gooooooooo

gboooooooooskr oDOooooooobooooo
gobooooobooboooooooobooboobooonoo
goooooooOooooooooooooo skrg
gooooooO0oboOoooOooOoboboooOoOoobDo
goboooosbooooobooooomsseOoonon
gbooooooboobooooooooboooboobooonoo

oooooooooooooon
9.1.8 0OO0OO0OO0OO0OO

oboooooo vMsse OOooooooboobooooo
gboooooboooboood

O 9-1 sPIO0000000O0O00O00O
Address Name Bit 7 Bit 6 Bit5 | Bit4 | Bit3 Bit 2 Bit 1 Bit0 | POR,BOR | MCLR, WDT

0Bh, 8Bh, | |\reon GIE PEEE | TOIE | INTE| RBEE TOIF INTF RBIF | 0000000x | 0000000
10Bh,18Bh

och PIR1 PsPIF®W | ADIF RCIF | TXIF | SSPIF | CCP1IF | TMR2IF | TMRLIF | 0000 0000 0000 0000
8Ch PIE1 PSPIE®D | ADIE RCIE | TXIE | SSPIE | CCP1IE | TMR2IE | TMRILIE | 0000 0000 0000 0000
13h SSPBUF [ 0 00000000 O O 00000/ 0 0 00000 XXXX XXXX uuuu uuuu
14h SSPCON WCOL | SSPOV | SSPEN | CKP | SSPM3 | SSPM2 | SSPM1 | SSPMO | 00000000 0000 0000
94h SSPSTAT SMP CKE D/A P s RIW UA BF 0000 0000 0000 0000
0o : x=000u=000-=000%"0000000000000SPI0000SSP000000000

00 1: 00000000 200000000000000000000
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9.2 MSSsPO 1ZcO0O

1coooowsseO000oooooooooooon
ooooooooooOoOoO0booobooOoboooonon
ooooo(oobooooooobobooboooooo
oooooooOooooOoOoOoOoOooooooooo
oooooooowsseOOboooOoOovoOOoOOoOOonOoo
owoooooooooboooobooooboooboooo
oooo

OooO0OO0O0o0o0ooboooANs7smIcoooononoo
ooooss,OOdboOoOoOOoOoOoOoboOOOOnOn
ooo

gbooooooooosciLobooshAloomonon
000000o0oo0c00000ooooo00OOd 100kHz
0 400kiz DO DOOOOOO0OOODO100kHz OO OO
goooooooooOooooboooooooobooo
gbooooooooobooobooooboooboooog

1000000000000

<j oo
0000000

O 9-10:

Addr Match

Match O O
SSPADD reg

00000 00 S, P 00000
0000000000 O (—=00000000
(SSPSTAT reg)

1000000000000
O

<j oo
0000000
00oo 0oo
SSPA3P<BD>
7

| Baud Rate Generator |

O 9-11:

scL | SSPBUF reg |

|E ,|>DDD

Addr Match

Match O O
SSPADD reg

00000 O O ]]]]]]]]]je‘/%'r‘fgr S bit

oo /oo Clear/Set P bit
(SSPSTAT reg)
and Set SSPIF

200000000000D0O0O0DOO0ROOODODOO
sCcLOOOO0000O00 seAOCOO0OO0COOOODOOSDbA
OO0 sSLO00oIXx 0000000000000
gboooooooss,Oooooooboon sskonOn
00000 SSPENOSSPCON<S>) DO DO OODOOOO
gooooooboooooo

MSSPOOOODOOO IX0000000600000
ooooooo

- SSPOOOODOODODOOO (SSPCON)

« SSPOOODOOOOONODO 2(SSPCON2)

« SSPOOODOOOOODN O SSPSTAT)

- 0000000000000 (SSPBUF)

« SSPOOOOOOO(SPSRHDOOOO0O0O00O0n
ooooooo

« SSPOOODOOOOO (SSPADD)

SSPCONOOOOOOO 1000000000004
00000000D000000 (SSPCON<3:0>) 000
00 1X0000100000000000000

0120000000 (00000000
0120000000 (00000000)
01000000000000 =0SC/4(SSPADD +1)

1 00000000000SCL O S)AOD0DOO00
mrIsOOOO0OO0OO0OOOOOO0OO0O0O0OO0O0O0O0O0
OUOD0ODOOOOSSPEN DODO0OOOO0OO 1%
oooooOoOooooscLo sbAdOn 10000
goobooOooooooooOoOoooooooOooo
ooooo

CKE OO0 (SSPSTAT<6>0 0O O0ODOOOOOODOO
goooooOoshAd00O0 SCLOooOoooooooo
O000CKE=1 00000000 sveusOOOoOOO
OO0OCKE=00 0000000 1000000000
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SSPSTAT DO OOOO0O0O0OOOO0O0OO0O0OOODOO0O
OO0000START(S)OOogstopp) DO ODOOOOO
gomooooooooooboooooooboboobooo
goooooo0o0o wwooboooooooobooboo
goooooobooooobooobooobooboooog
ood

SSPBUF0 0 00 00000000000000000
gooosssROO000O0O0O0O0O0O0O0O0O0O0OO0O0O
0000000000 OO0O000000000OSSPBUF
0 SSPSRO 200000000000000O0OOOO
goobooooOoOoooooOoOoOoOoOoooooon
goobooooOoOoooooOoOoOoOoOoooooon
gooooOoOoO0oOomooooo sseBUFOOOOO
oo00oO000oo0O0ooc0Oo ssPIFOO0OOCOOCOOO
SSPBUF0 0 00 00000000000000000
ooooo0o0o0ooooboooooooooooon
000 SSPOV(SSPCON<6>) DO OO OO OSSPSRO OO
gooooooo

SSPADDO O 0O000O0O0O000O00O0O0O0000010
00000000oooooooooooo0 @i o
A A8 0)D0O0O0OO0O0O0O0OCOOOOOOOOOOO
gooooOooOoooooOoOoOOOOOoOOOon
00000000D0A7:A00

9.2.1 0O0OO0OO0O0O0OO

gooooooooscicooos,AnDbonooonog
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9.2.15 00000O0OOOOOOOO 9.2.16 0OOO
000000000000000000000000 0000000000012 00000000000
000000000000000000000000 000000000000000000000000
000O0SLO00D0000000000000 (SCLO 000000000000000000000000
HighDDODOOODOOMSLOOD HighO OO O 0000000SSPO0000O000000000M
000000000000000 (BRG)D SCLO DO

O00HighDODOOOO0OOOO0O00000000o0 9.2.17 nOOOOOO

O000O0MCLOO0O HighOOOOOOOOO MO
0000000 0SSPADDS6:0>00000000000
0000000000000 00000000000
0000000 LowdOODODODOOO00CECLO High
O00001BRGO 00D 0000000000000
000000 (O 9-33)0

gboooooss,oooooooobooooooon
gbooooooooboood

0 9-33: 0000000000000 00000000000000000

BRG 0O 0000000

SCL 000000 O

SCL=1000 BRGO

SSPADD<6:0> O 00000 BRG 00000000 O O

High 00 0 000000 0 O SCL 00000, 000000000000 SCL O Low D O O )
SCL=1 BRG 0 0000 High O O 0
l l 00000 0 O

scL —/ E \ ///T_ _T_ T

I SCL 0000 0000000 (Tese » 4) 0 0 000000 0 O

SCLO HighOODODooDOooOoO BrRGO OO

on b X X

‘ TBRG TBRG ‘ ’ TBRG ‘
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9.2.18 DO0OOOOOOOOOOOOOOOOO
goooooooo

goooboooOooooooOoOoO0oOoboooooon
goooboooOooooooOoOoO0oOoboooooon
goooo s,hACOOOO0O0O0OO0boboOOOO0O0 SbA
OHighOOOOOOO sbAO0100C00000000
goooboboobooboOoOoOoooooboooooon
OoO0ooOooscLooO HighOooooooooo
goooboooOoooooOoOoOoOOoshA 0000
goooooilooos,ADOOOOOOOOOOOO
gooboO0om@OOoOOOO0OO0OO0O0O0OmOooOonnO
0000000000 O00BCLIFOOOOOOOIX
ooooimEeEonoooooooooo 9-34)

gooobooooooooOoOoOoOOooOoOobOOOOO
ooooosrOO0000O0O0O0O0O0O0O00O0OOSDAO
ooscLoooOooooooosseeBUFOOOOOOO
goooboooO0oooboooOoOoOoOOoobOoOoboOOOO
0000000000 000000000000
goooboooOooooobooOoOoO0Ooboooooon
gooooooooooooo

O 9-34:

poooooOoooooOoOoOoOoOOoooOooOOonoo
poooooOoooooOoOoOoOoOOoooOooOOonoo
ooobooOooooooooOoOoO0OooooOosbA 00
OoscLOodobooooooosseeon2z0OO0OO0O0
poooooOoOooooOoOoOoOoO0oOoOooOoOoOooo
00000000000 000000000I% 00
gooboooOoo@mooooooooooooooo
oooboooooooooOoOoOoOooooooon

gboooosACOD0O SscLoonooonooooonoo
ghooooOobOooooooOooossPiFObOOoonoo
gooooo

SSPBUFO 000000000 O0OOCOOOOO0O0OO
gboooooobooboooooooboooboobooonoo
lgoooooboooooooboobooobooono

goooooooooo0omooooooooooo
goobooOoooooooOoOoOoO0oOooooononoo
go0oooooOoOo0OOoOooOo0OoOOoboOOoOOo
SSPSTATOOOOO POOOOOOOOOOOOOO
ooobooOoOoOosooopPOO00O0C0OOOOOO
OooIX00000000000000000

O000000000000000000000000

gooooooo
SDADOOO LowO OO ooooo ooooOo O oooooooOoOon

SCL=0000
gooooooon

l SDA O 00000 0O
oo oo

SDA \

sbAOOOO0O0OSCLO HighO OO

ooooo
l jnooooo

> —\_/—\_/
oooo o
-

BCLIF
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9.2.18.15 00 0OO0O0DOO0O0OO0OODOOOOOOOO

ooooooooboooooooboooonooo
oooooooo

a) ShAO OO SCLODODOODOODOOoOOoOooOoO
00 LwOOooDooooo (O 9-35)0
b) SDAOLowD OO OOOODODOOSCLO Lowd OO
goooo (o 9-36)0d
0ooo0opoooooDoOoDooooshAO scLooo
gooooooooao
If:
SPAO 00000 Lowd OO
gooscLopouood ewdnoood
then:
jododoo0oooUoooooooooo
00O BCLIFOOODOOOODOO

00SSPOOOOOOIEDOONODODODOOODO
(0 9-35)0

ooooooooobooooshADOnOSscLoonoo

O000000O0mEAOOOHIghOOOOOO000O0

000000000 sSPADD<6:0>0O00O0ODOOO00O
00000000 0000SA 000 HighODODOO

O 9-35:

SCLOOO LowOOOOOOOOOOOOOOOOO
gooooboOooooOoOoOoOoOooonooooo
gooooOoOoooooOoOoOoOoOooOooOoOon

gboooooooosAlOdO LewOOOoooooo
goOsrcOOO0O0O0OODSNAODOOODOOODOO
ooooo0oOoo0 9-37n)boooOshA0C0O0100
gbooooooooscAdbOO BrRGOOOOODOO
OO0 LwOOooOOoOOoOoOooooOoooOoooooo
goooooooOoooOOOOOOO0OOOOOOO
gomooscLOobioDbOboOoOOOoOObOOO
goooooboooboBrRcOOOOOOOOO SCL
000 LwdoOOoOoOoOoOooOd

gooooooooooobOooooboooooo
goooooo@OoOOOOOOODOOOOOOO
goobooooOocoOoooOooOoooOoooooo
goooo0Oi10000CcCO0O000O0O0OO0OCO0O00O0
O sAd00O00O000O020000000000
gooooOoooooOobo1iooooOooooooo
goooooOo0o0OCcoO0O0OOO0O0OO0O0O0oO00O
goocooooooOoOoO0oOoO0oOCcOoOooooo
goooOoooOOooocobOoOooOobOoooOooOooO
goooooOoOoOOOOCOOOOOOoOoOooOooao
o0

000000000000000000 (sbA00O)

. BCLIF O 000

SDA \

SDA 0 SENO0000 00000 LowO OO

SDA=0,SCL=1000
S 00000 SSPIFO 0000 OO

— e e e e - — —
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O 9-36: 000000000000000000 (ScL = 0)

SDA=0,SCL=1

SDA .
scL SEN 0000, SDA=10) \

SCL =100 0 0000000000 S

000000 o ] L spa=ooooscL=o

SEN BusOOOOO ,BCLIFOOOOOO

BRG 00000000 SCL=0
pibib o000, BCLIFODOOOOO

BCLIF | _

000000o
Oo000oooo

S o 0

SSPIF )

O 9-37: 0000000000000 sbA00OOoOO BRGOOOO

SDA=0,SCL=1
l SetS l SSPIF 0 000
Less than TBRG—"I ,__"-—j - Tore —
SDA SDAOOODODDOO0O LOW'DDDEf ! | ) N

BRG 0 00000 O SDA O 00

|
T !
scL : s, \
I .
! |
|
|

!
T— SCL pulled low after BRG

SEN L Timeout
SENOO00,SDA=1,SCL=1000
. 0000000000 000000p O
BCLIF _0O ! ;
|
I
I
. !
S I
I
SSPIF 1 )
SDA=0,SCL=1 LDDDDD]]]]]]D
SSPIF 0 0000 O— gooo oo
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9.2.18.16 DOOOODOOOOODOOODOODOOODO
ooo

goooooobooobooooooooboboobooonoo
gooooboooooobooood

a) SCLOLowd O HighOD OO OO OO OSDAO LowO
oooooooo

by 0000OOO0O0OODIOCDOOO0OO0OO0O0
SDAO LowOOOOOOOOO SCLO LowO O
oooo

OO0o000sA0O000O0mOD0 HighOOOOOO
O0000O0BRGDO SSPADD<6:0>0 0000000000
goooooboooooooooboscLobooobooo
O0OHighOOOOOOOOOOOshAOODOOOOO
gboooosA D Low OOOOOOOOOOODOOO
goooooooOoopoooobooooooooboom

ooooshA D0O0O00O000000000BRG OO
ooobooOoOoooooooOoOoOoosre OOO0O0OO0
OO0O0O0O0000sShAD HighOO LowOOOOOOO
Oob2000000000000 sbhACOOOOOO
gooooooooooooOoOooooooo

OO0o0Oo0oBRcOOO0O0O0O00OOODO SCLO HighO
OlwOOOOOOSNAOOOOOOOOOOOOO
goooooOoooooOoOoOoOoOoOoooOoOoooo
goooooooobooooOooOoO0boooOoO00no
ooooooooon

BRGOOO0OO0O0OO0O000 SCLO sbpAO O OOO0O
000 HighOOOODBADODDO Lowd OODODOOO
BRG OOOOOOOOOOOOOOODOODOOOOO
goooooooOooscLoooooooooobooo
goscLobooooooooooooonoooonoo
ooooooooooooooOo (o 9-38)0

0 9-38: 000000000000 0000O0o000OO0O0 (000 1)
SDA
SCL
Sample SDA when SCL goes high.
If SDA =0, set BCLIF and release SDA and SCL
RSEN ‘
BCLIF ‘
Cleared in software
S '0' '0'
SSPIF 0 o
0 9-39: 000000000000 0000000000 (000 2)
| TBRG i TBRG
SDA /e
SCL /
SCL goes low before SDA;
BCLIF Set BCLIF. Release SDA and SCL ‘
Interrupt cleared
in software
RSEN ‘
s o} 0
sspIF _© o
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9.2.18.17 000000000 O0O0OOOO000 00000000 0000000000000MmMo00
0000000 SSPADD<6:0> 00000000000

vooooooooooooooooooooudd 000000000 0BRGODDONONDDD DD D SHA
vooooooooo 0000000000SAD LowDOOOOOOOD
a) SPADDDO0O0DD0MHighDOOOO0O0000 0000000000000 00000000000
O0000000BRGOOOOOOOD SDA D 000000000000 D00000000OSIAD
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0O 9-40: oooo00o0oo0000000D0O0000 booooao
| TBRG TBRG TBRG SDA sampled
low after TBRG,
"""""""" Set BCLIF
SDA
f

SDA asserted low
SCL

PEN 4 L
BCLIF
. 0
0

SSPIF o

O 9-41: Oo0o0000000000000000 0000 20

TBRG TBRG | TBRG

SCL goes low before SDA goes high

Assert SDA
\ / Set BCLIF

SCL

PEN

BCLIF

L
-

|
SDA \T
]

SSPIF
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NOTES:
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10.0 00O000O0O0O0O0OO0OOOOO
0oo00O0O0O0O0000000
O (USART)

ocboooooobooooobOoobooooo
OUSART) 000000 2000000 woOoOOOO
O10000usARTooooOoooobooooooon
SClOo000000mUSARTO cRTOOOOOOO0O
oooooooooboooOoOoOoOoOooboooooooo
oooooooOooooOoOoOoOoOoa/DpOO00 D/AO
OooO0oO0oO0OO0O0OePRMMOOOO0OOOOOOOOO
oooooooobooooOooooboooonooo
oo

O 10-1:

USARTOOOOOO0O0000000000000

- 000 (OOOO

- 0O000O0DODOOOOOO

- 0O000O0DOOOOOO0

OO0 SPENORCSTA<7>) OO OO TRISC<7:6> 000
gboooooboobooooobooobooboobooonoo

O RC6/TX/CKO RC7/RX/DTOOOOOOODOOODOO
goooooooboo

O00OusARTOO0OO0O0O00 900000000000
goooooOoooooOoOoOoOooobooobooo

TXSTA: 0000000000000 O0O0OO0O00OO (oO00 98h)

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

R/W-0

R-1 R/W-0

| csrc | Tx9 | TXEN | SYNC |

| BRGH | TRMT | Tx9D |

R=00000000O0O0

bit7

bit 7: csrCc:OO00O000O0OOOOOOO

oooodno
Don'’t care

goooo

o=0000000000000000000D00

T™X9: 9O Oooooooooooo
1=900000000
0=800000000

TXEN:OOODOOOOOO0O
l1=00000000
o=000000000

bit 6:

bit 5:

bit 41 SYNC:USARTOOOOOOOODOO
1=00000

0=000000
Oo:.0o00O0O0O0OO0OO
BRGH:OOOOOOOOOOOOOO

oogooog

1=00

0=00

oooono

gooooo
TRMT:OOOOO0O0OO0OO00O0O0OO00000

1=TSROO
0=TSROOO

bit 3:
bit 2:

bit 1:

bit 0:

1=00000000000sBRGOOOO00O00000OO

0000000000 SREN/CRENO TXENOO DO OO DOOOOO000O

TXOD: OO Ooooooooobooooboooobooooboooo

bitO |W=00OOOOOOOO
u=QgooooooonOd
ooo

-n=POROOOOO0O0O
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O 10-2:

RCSTA: OODOODOOOOODOODOOOOOOOOO (ODOO0O 18h)

R/W-0

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

| SPEN

| RX9 | SREN | CREN [ADDEN | FERR | OERR | RX9D | [R=0noooooooo

bit7

bit 7:

bit 6:

bit 5:

bit 4:

bit 3:

bit 2:

bit 1:

bit 0:

bitO (w=0O0OODOO0OOO0OO0O

u=0O00oooooooo
ooo

-n=PROOOOOOO

SPEN:00000O0O00O00O0O000O
1=000000000000MmMRC7/RX/DTO OO RCE/TX/CKOOOOOOOOOOOO0OOOODOOO
o=0000000000000O0

RX9:90OOOOOOOOoOOoOO
1=900000000
0=800000000

SREN:000O0O0O0000000O0O0

gooooo
Don'’t care

oooooooogg
1=000000000000
0=0000000000000
obooooooooooooobooooo

oooooooogo
ooooooo

CREN: 000000000000

ooogoog
1=0000000000
o=00000000000

oogooan
1=00000000CENDOOO0O0O0DDOOOO0O0DDO (CRENO SRENOOOOOOODODODOO
o0=00000000000

ADDEN: O 0O0OO0O0O00O0O0OOO0OO0O0

0000009000 0RX9=1)
1=0000000000000RSRS>0000O0O0DOODOOO0OODODOOOOOODODODOODOOO
o=000000000000O000000C0COO0O0S00O0OOO0OO0O0O0O0OOOOO0OO0

FERR:OOOOOOOOOOO0OO
1=000000000 (RCRECOOOO0ODOOCOOOO0O0OOOOOOOOOOOOOOOOO
o=00000000000

OERR: 000000000000
l1=0000000000000cCcRNOODOOOOOO0O0OO0OO
o=00000000000

RXOD:OOOOOOOOOOOOO0OOOOOO0OO0bO0o0o0ooOn
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10.1 USARTOOOODODDDIBRG)

BRGOUSARTOD O OO OOOOOOOO0O0OOOOOO
oobooooooboosoooobooooononoo
goseBRGOOOOOOOOOO 8O00O0OO0OOOOO
ocoooooOooooooobooooooo
BRGH(TXSTA<2>) DO OO0 O0O0OOOOOOODODOO
goOoo0ooOsBRGHOOOODOODOOO 10-10000
USART 00 O00000000O00O00000O0O00O0
oooo0oo0oOooooO0o0o0oOoooooOoobooOOon

000000000 FgeOODOOOOOO 10-10
ooooooseeRGOOOOO0O0O0OOOOOOOO
oooooooooboooOoOoOoOoOooboooooooo
oooooooo

0 10-10000000000000C0O00000O0O0
oooooo

Fosc =16 MHz
oooooood =9600

0O 10-1: Ooo0oo0o0o0o0ooao
00000000 =Fosc/ (64 (X +1))

9600 = 16000000 /(64 (X + 1))

X = [250420=25

0000000 =16000000 / (64 (25 + 1))
= 9615

ooo = (0000000 -go0o0o0o )
oooooooo

(9615 - 9600) / 9600
0.16%

000000000000000000 0 BRGH=1)
000000000000000000000000
00 00Fosc/(16(X+1) 000000000000
0oOooooooooo

SPBRG DO O OOOOOOOOOOOOODOODOO

BRGH =0
SYNC = 0 BRGODDODDDD (000D00DDD0O0OD
00000000000000000000 BRGOO
0000000000000 000000000
10.1.1 000000
RC7/RX/DTOOO0O0DO00O0ON00O0ONDO0300
O0O00D0O0ORXODD HighOOO LowD OO DO
Ooooooo
O 10-1 goooooa
SYNC BRGH=0(0O0O) BRGH=1(0O0O)
0 0000000000 = Fosc/(64(X+1)) 00000 =Fosc/(16(X+1))
1 (00000000 = Foscl(4(X+1)) NA
X =value in SPBRG (0 to 255)
0O 10-2 gO0000000OO0O00O0O0O0OO0oOO
ooooo
Address |Name | Bit7 | Bit6 | Bit5 | Bit4 Bit2 | Bit1 | Bito | POROBR | nhpgp
ooo 0
98h TXSTA | CSRC | TX9 | TXEN | SYNC BRGH | TRMT | TX9D | 0000 -010 | 0000 -010
18h RCSTA | SPEN | RX9 | SREN | CREN | ADDEN | FERR | OERR | RX9D | 0000 000x | 0000 000x
99h SPBRG |0OOOoOOOOOOOO 0000 0000 | 0000 0000

Ob: x=000-=00000000000000000008BRGOOOOOOOOO
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O 10-3 o0oo0ooOoooooo
0o FoscC = 20 MHz SPBRG 16 MHz SPBRG 10 MHz SPBRG 7.15909 MHz SPBRG
% m} % m} % ] % ]
D(DK)D Koo OooO  (decimal) Koo goo  (decimal) KOO goo  (decimal) Koo goo  (decimal)
0.3 NA - - NA - - NA - - NA - -
1.2 NA - - NA - - NA - - NA - -
2.4 NA - - NA - - NA - - NA - -
9.6 NA - - NA - - 9.766 +1.73 255 9.622 +0.23 185
19.2 19.53 +1.73 255 19.23 +0.16 207 19.23 +0.16 129 19.24 +0.23 92
76.8 76.92 +0.16 64 76.92 +0.16 51 75.76 -1.36 32 77.82 +1.32 22
96 96.15 +0.16 51 95.24 -0.79 41 96.15 +0.16 25 94.20 -1.88 18
300 294.1 -1.96 16 307.69 +2.56 12 3125 +4.17 7 298.3 -0.57 5
500 500 0 9 500 0 7 500 0 4 NA - -
HIGH | 5000 - 0 4000 - 0 2500 - 0 1789.8 - 0
LOW | 19.53 - 255 15.625 - 255 9.766 - 255 6.991 - 255
Fosc =5.0688 MHz 4 MHz 3.579545 MHz 1 MHz 32.768 kHz
oo SPBRG SPBRG SPBRG SPBRG SPBRG
ooo | Koo % 0 KOO % 0 KOO % value |KBAUD % 0 KOO % 0
(K) oOoo (decimal) O (decimal) OooO (decimal) goo (decimal) goo (decimal)
0.3 NA - - NA - - NA - - NA - - 0.303 +1.14 26
1.2 NA - - NA - - NA - - 1.202 +0.16 207 1.170 -2.48 6
2.4 NA - - NA - - NA - - 2404 +0.16 103 NA - -
9.6 9.6 0 131 9.615 +0.16 103 9.622 +0.23 92 9.615 +0.16 25 NA - -
19.2 19.2 0 65 19.231 +0.16 51 19.04 -0.83 46 19.24 +0.16 12 NA - -
76.8 79.2 +3.13 15 76.923 +0.16 12 74.57 -2.90 11 83.34 +8.51 2 NA - -
96 97.48 +1.54 12 1000 +4.17 9 99.43 +3.57 8 NA - - NA - -
300 316.8 +5.60 3 NA - - 298.3 -0.57 2 NA - - NA - -
500 NA - - NA - - NA - - NA - - NA - -
HIGH 1267 - 0 100 - 0 894.9 - 0 250 - 0 8.192 - 0
LOW | 4.950 - 255 3.906 - 255 3.496 - 255 0.9766 - 255 0.032 - 255
O 10-4 O0OD00OD0O0OD0OODOOOoOO (BRGH =0)
FoscC = 20 MHz 16 MHz 10 MHz 7.15909 MHz
oo SPBRG SPBRG SPBRG SPBRG
ooo % % [} % O % O
(K) KOO ooo (decimal)| KOO OoO (decimal)| KOO Oooo  (decimal)| KOO ooo  (decimal)
0.3 NA - - NA - - NA - - NA - -
1.2 1.221 +1.73 255 1.202 +0.16 207 1.202 +0.16 129 1.203 +0.23 92
24 2.404 +0.16 129 2.404 +0.16 103 2.404 +0.16 64 2.380 -0.83 46
9.6 9.469 -1.36 32 9.615 +0.16 25 9.766 +1.73 15 9.322 -2.90 11
19.2 19.53 +1.73 15 19.23 +0.16 12 19.53 +1.73 7 18.64 -2.90 5
76.8 78.13 +1.73 3 83.33 +8.51 2 78.13 +1.73 1 NA - -
96 104.2 +8.51 2 NA - - NA - NA - -
300 3125 +4.17 0 NA - - NA - - NA - -
500 NA - - NA - - NA - - NA - -
HIGH 3125 - 0 250 - 0 156.3 - 0 111.9 - 0
LOW 1.221 - 255 0.977 - 255 0.6104 - 255 0.437 - 255
FOSC =5.0688 MHz 4 MHz 3.579545 MHz 1 MHz 32.768 kHz
oo SPBRG SPBRG SPBRG SPBRG SPBRG
ooo % O % O % O % O % O
(K) KOO ppOo (decimal)| KOO ppOo (decimal)l KOO ppoo (decimal)| KOO pgoo (decimal)l KOO ppo@o  (decimal)
0.3 0.31 +3.13 255 0.3005 -0.17 207 0.301 +0.23 185 0.300 +0.16 51 0.256 -14.67 1
1.2 1.2 0 65 1.202 +1.67 51 1.190 -0.83 46 1.202 +0.16 12 NA - -
24 2.4 0 32 2404 +1.67 25 2432 +1.32 22 2.232 -6.99 6 NA - -
9.6 9.9 +3.13 7 NA - - 9.322 -2.90 5 NA - - NA - -
19.2 19.8 +3.13 3 NA - - 18.64 -2.90 2 NA - - NA - -
76.8 79.2 +3.13 0 NA - - NA - - NA - - NA - -
96 NA - - NA - - NA - - NA - - NA - -
300 NA - - NA - - NA - - NA - - NA - -
500 NA - - NA - - NA - - NA - - NA - -
HIGH 79.2 - 0 62.500 - 0 55.93 - 0 15.63 - 0 0.512 - 0
LOW | 0.3094 - 255 3.906 - 255 0.2185 - 255 0.0610 - 255 0.0020 - 255
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O 10-5 000000000000 OBRGH = 1)
Fosc =20 MH .

oo ?  sperg [1EMHZ spera [0 MHZ sperg | 1O MHz SPBRG
ooo % O % O % m} % m}

(K) KOO goo (decimal)l KOO oOoo  (decimal)| KOO OoOoo  (decimal)l KOO OooO  (decimal)

9.6 9.615 +0.16 129 9.615 +0.16 103 9.615 +0.16 64 9.520 -0.83 46

19.2 | 19.230  +0.16 64 19.230 +0.16 51 18.939 -1.36 32 19.454  +1.32 22

38.4 | 37.878 -1.36 32 38.461 +0.16 25 39.062 +1.7 15 37.286 -2.90 11

57.6 | 56.818 -1.36 21 58.823 +2.12 16 56.818 -1.36 10 55.930 -2.90 7

115.2 |113.636 -1.36 10 111111 -3.55 8 125 +8.51 4 111.860 -2.90 3

250 250 0 4 250 0 3 NA - - NA - -

625 625 0 1 NA - - 625 0 0 NA - -

1250 1250 0 0 NA - - NA NA - -

FOSC =5.068 MHz 4 MHz 3.579 MHz 1 MHz 32.768 kHz

oo SPBRG SPBRG SPBRG SPBRG SPBRG
ooo % % O % 0 % O % O

(K) KOO oono (decimal)| KOO poppOo (decimal)l KOO ppo (decimal)| KOO ppoo (decimal)| KOO ppoo  (decimal)

9.6 9.6 0 32 NA - - 9.727 +1.32 22 8.928 -6.99 6 NA - -
19.2 18.645 -2.94 16 1.202 4017 207 18.643 -2.90 11 20.833 +8.51 2 NA - -
38.4 39.6 +3.12 7 2.403 +0.13 103 37.286 -2.90 5 31.25 -18.61 1 NA - -
57.6 52.8 -8.33 5 9.615 +0.16 25 55.930 -2.90 3 625 +851 0 NA - -
115.2 105.6 -8.33 2 19.231 +0.16 12 111.860 -2.90 1 NA - - NA - -
250 NA - - NA - - 223.721 -10.51 0 NA - NA - -
625 NA - - NA - - NA - - NA - - NA - -
1250 NA - - NA - - NA - - NA - - NA - -
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10.2 USARTOOOQOOMN
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gooooooboooooboooboooboooboobooog
OO0OO0O0OO0OOUSARTO LshOOOOOoOOOOOO
OO0O00OUSART OO0 O0O000C0O0O0000O0000OO0
gooooooboooooboooboooboooboobooog
goooooobooooobomoooobooooma
0O BROH(TXSTA<2>) O OO MMOOOO0DOO X160 OO
X64 OO0O00O0OOOCOOO0OO0OODOOOOOO0O0O0O0OO0
gooooooboooooboooboooboooboobooog
goooooobooomoooonboooooboooom
goooooooooooooboooooo

O0000000D00OSYNC(TXSTA4>)OOOOoooo
gooooooooo

USARTO OO OOOOO0OOO0O0O0O00O00000000

- 0O00OO0O0O0DOO
- 0JO0OO0O0ODOO
- 0JO00O0O0ODODOODOO
- 0O00OO0O0O0DOO

10.2.1 USARTOOOOOOOOOOO

USARTO OO OOOOOoOoOoO0OoooooD 10-83000
gooooooooooO0oooooboobobobooooo
goOooooooTsROOO0O0O0O0O0O0O0O0O0O0O0OO0
O00oo0O0o00O0000TXREG DOOOODOOODOO
OOOOTXREG DO OOOOODOOOOODOOODOO
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go0oooOooO0oOoooooocoOooooaostordd
gooooooooTsROOO0OO00 TXREGOOOOO
JgoobOooO0O0oO0O0o0obOO00O0nb0DO00OdTXREG
ooooO0O TsRO0OOOOOOOOOOOO (ATey
gooOxecOO0O0OO0O0000O0MmMmOOO00 TXIF
OPIEl<4>) O00OOOOO0O0ODODOOOOOOODODOO

O 10-3: USARTOOOOOOOO

00000 TXIE(PIEI<4>) O0OO0O0O00O0O00OO0OO
goooooooOoOooOooooobooobOoboooo
OO0 TXIFO ™XIEOOOOOOOOOOOOOOO
00000000 00000000000 TXREGOO
gbooooooboobooooooooboooboobooonoo
OoOoo0ooooooDo TXIFO TXREGO OO ODOO
00000000000 TRMT(TXSTA<L>) O TSRO
goooo0oooOOoboOoooOoooOOoobDbOOooOn0o
TRMT O TSROOOOOO0OO0O0OOO0O0O0O0O0O000
gbooooooboobooooooooboooboobooonoo
go0ooooOOoTsRO0O00O0O0O0O00O0O0OOOO
goooooooooooooobobooooo

00 1: TSR O0O0O0O0O0O0O0O0O0O0O00C0C0OO0
ooooooooooooooooog
ooooooooo

00 2: 000000 T™XIF OOOOOCCOOO
XENOOOOOOOOooOooooooo

oo

gbooooooboobooooooooboooboobooonoo
gooooogd

1. SPBRG DOOOOODOOOOOOOODOODOO
goooooooOooooooboooooooo
BRGHO OO ODOODOO(10.100

2. DoOOswcoooooooooseenoooono
gbooooooobooobooobooooooo
ood

3. 0000000000000 0000000
XiEOOOOOOOO

4. 90000000 ODOOO0OOOmOooOOn TX9
obooooooo

5. 000 ™XEN OODOOO0OO0OO0OO0OOoooooo
gbooooooooboooog ™IFOO0Oo
gooooooo

6. 0 00O0O0O0OO0O0OOOODOOMSOOOOOO
OomeoooOoOoOOoOOoOooOoooooobooo

7. TXREGOD O OOOOOOOOOOO0OOOOOOOO
ooooom

, 0000000

TXREG 00000 |

0 ' 00000000
! ooo

0ooooooc o o

TSR 00000

RC6/TX/CK 000
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0 10-4: ooooag
TXREG O 0 000 I {§
BRG 0 0 e
(oooogon)  — L o l
RC6/TX/CK ( 00 L ‘ '
(om) +\_00000000 < Ba000 > ooong NG @ik W
.o WORD 1 : '
TXIF 0000 . . .
(Transmit buffer ' cc :
reg. empty flag) ) .
. WORD 1 — .
TRMT bit 1— ‘
(Transmit shift Transmit Shift Reg X
reg. empty flag) —| cc
JJ
0 10-5: 00000 ODO0oO0ooOooOooDoooo
TXREG O 0 000 r m e
BRG D O 00000 1 0ooo 2 J)
(0000000 ) ' ' ' ' e l
RC6/TX/CK ( 000 :
TXIF 0070 o L0000 < oommo X mil X oo 78/ tonnooooo \22000000_ < i 0
(interrupt reg. flag) -5 WORD 1 f WORD 2
I 55 '
TRMT bit WORD 1——» WORD 2
(Transmit shift Transmit Shift Reg. L
reg. empty flag) 9 Transmit Shift Reg.
1 C
JJ

000 000000000 20000000000000000

O 10-6 Oo0000OO0OD0OOD0OOoO0oOon

oooooo
Address | Name Bit 7 Bit6 | Bit5 | Bit4 | Bit3 Bit 2 Bit 1 Bit 0 POR%BSR 0 loooooo

]

0Ch PIR1 PSPIF® | ADIF | RCIF | TXIF | SSPIF | CCP1IF| TMR2IF | TMR1IF | 0000 0000 | 0000 0000
18h RCSTA SPEN RX9 | SREN | CREN | ADDEN| FERR | OERR | Rx9D | 0000 000x | 0000 000x
19h TXREG | USART Transmit Register 0000 0000 | 0000 0000
8Ch PIE1 PsSPIE®) | ADIE | RCIE | TXIE | SSPIE | CCP1IE| TMR2IE | TMR1IE | 0000 0000 | 0000 0000
98h TXSTA CSRC TX9 | TXEN | SYNC = BRGH | TRMT | Tx9p | 0000 -010 | 0000 -010
99h SPBRG | Baud Rate Generator Register 0000 0000 | 0000 0000
O0: x=000-=000000000000000000000000000000000

00 1: OOOPSPIEOOOPSPIFO 2800000000 0000000000000O0O0O0O0O0COOOOO

[J 2000 Microchip Technology Inc.

00000000000 DO0O00D00000O0O0O00OO0O0OOO0OODOOODOOOOOO
(http://www.microchip.comO0 0000000

Preliminary

DS30292A-J-page 111




PIC16F87X

10.2.2 USARTOOOOOOOO

goooooooOoooooD 10-6 DOODOODOOO
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goooooooooooooooooooooo
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goooooobooooboobooobooobooboobooog
OO00RCSTAOODO OO ADDENDO O O RCSTA<3>0O O O
goooooooOoooooocoO0oOoooooobOoo
goooooobooooboobooobooobooboobooog
oooo

ooooboooO0ooboi10000000000000
ooobi10000000000000000000
gooooooOoooooOoOOOOOOOOOO0O
goooO0o0o0o0o0mooOoOOOOReDOOOO
jibooodooooOoOoo0oboboOo0oOoooboboon
JOOTADDENO O OOOOO0OOORCSTADOOODODODO
gooooOoOoOoooooOoOOOOOOooOOooOon
gooooooooebObOOOOODIDOObOOOOOO
goobooOoOooooooOoOoOoOooooooon
OoooOO0OO00ORSR OOOOO0OO0O0O0O0O0OOOOO
gooooOoOoOoooooOoOOOOOOooOOooOon
goobooOoOooooooOoOoOoOooooooon
goobooOoOooooooOoOoOoOooooooon
ooooOoOoADENODOOOOOOOOCOOOOOO
pgobooboooOoooooboOoOoOoOoobooo.

ADDEN 000000000000 00O0000000
gooooostorOO0O0O0O0OO0O0O0O0O0O0OOOOO
oooooooo0o0oOoOoooooooocooooo
ooooo00 RRROOOOOOOOOOOOOOOO
gooooooooooooooo

ADDEN OO O00000000 90000000000
oooooOooOooooooooo

goooooooooooon 10-6000000

oooobobooO0ooOooOoboOooboboOooboooao
CREN(RCSTA<4>)O OO ODOOODODOOOOOOOODO
ooooo
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10.2.3 OJOO0OO0OOOOO9OOODOOOOODOOO
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O
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BRGHOOOOOOOO
ooosyoooooomoomoo SPENO
ooooooooooOoOoOoOoOoooooooo
oooooo

gbooooobooobOOoboobooOooOooo RCIE

obooooooo
goorxoUuoooooosonooooobooonod
ooooo

ADDENO O O00O0O0O0O0DOO00O0O0DOOO0O0OOn
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ooooOoOoOoocreNDOOO00O0O0O00000
oooooooooooo

ooooooooooooOoOorcFOOOOOn
oooooooooooRrceEdOOOOOOO
oooooooooooo

RCSTAUOOOOOOOOOOOSOOOOOO
gboooooobooooboboooobooboooonoo
oooooooog

RCREGUD O OO OODOOOOO8OOOO0O0OO0OO
gbooooooobooooooboooobooboooonog
ooooo
oboooooooobOmooobOOoon CRENO
ooooooooooooooboo
obooobOooboobOoOooonboAENOOOO
ooooooobooooooooboooooooon
gooooooooooocvonooooonboo
goooog

O 10-6: USARTOODOODOOOO
R Z((S.A.EQD.DD.D.[.[[.D ..... ‘ OERR ‘ ‘ FERR ‘
; ; CREN
X SPBRG : o l _____ T __________ I ______
: : o4 MSb RSR 00000 LSh
“moooonoo T 16 momg@)| 7| 222 |10 |opoo|
RC7/RX/DT
00000000 0000
* o0oo — oo RX9
8
SPEN
RX9 00000000000
ADDEN 0oooo 7
RXS 0000000 O
ADDEN
RSR<8> 8
RX9D RCREG 00000
FIFO
8
Interrupt 0oooooo
RCIE
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O 10-7: go00000O0oO0oOoOoooao

Anon oD 2 000 /00000 \ 0000 47000 0 fioon 8,/00000

o i AN G Y T A
RSR O 000E—» ()C) I ()() | I C)()

0000 8 = 0, 00000000 0000 8 = 1, 000000000 : T oot 1
CC C  ROREC (¢ n

0000 3 b)) ' JJ /
RCIF ()C) ()() l C)() L

000 0000000000 00000000000D00000000000D0000DO0000000 APDEN=-10000
RCREG(OOODODOMODOO0ODOOODODO

0 10-8: o00d0d0O0O0oO0ooOoooooa
RC7/RX/DT (000) oooo 0ooo
0000 (000 oxboog 9 m mg Xoooo 8/00000
) 0000 & 0000
CC M C (C
RSR O 0002w T / 55 | 5S
0000 8 = 1, 000000000 ; T ooool 00008 = 0, 00000000
oooo CC + | RCREG C CQ [ -
D) K pD) pp) /
C X C C
RCIF 5y ' )J JJ —

000 000000000000000000000D00000000000O00D0MRDENOOOOOOOODOM OO 10000
O0O00O0O0O0RCKREG(OOOOOOMODOOOODOOO0DODOOODD

0O 10-7 o00d0d0O0oO0oOooooooao

oooooo
Address | Name Bit 7 Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | BitO PORDDBS’RD oooooo

0

0Ch PIR1 PSPIF® | ADIF | RCIF | TXIF | SSPIF | CCP1IF | TMR2IF | TMRLIF| 0000 0000 | 0000 0000
18h RCSTA | SPEN RX9 | SREN | CREN| ADDEN| FERR | OERR | RX9D | 0000 000x | 0000 000x
1Ah RCREG |USART 000000 0000 0000 | 0000 0000
8Ch PIEL psPIE® | ADIE | RCIE | TXIE | SSPIE | CCP1IE | TMR2IE | TMRLIE| 0000 0000 | 0000 0000
98h TXSTA | CSRC | TX9 | TXEN | SYNC| — | BRGH | TRMT | TX9D | 0000 -010| 0000 -010
99h SPBRG (000000000000 0000 0000 | 0000 0000
00: x=000-=00M0000000000000000000N0N0N0N0N0N0nO
00 1: 00O PSPIEDDO PSPIFD 2800000000 000000000000
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10.3.1 USARTOOOOOOOOO
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000000O01Teycle OOOMMITXREG O ODOODOO
O00000O0OTXIFOPIRI4>) OOOOOOOOO
0000000000000 TXIEPIE<4>)ODDOOOO
goooooooboooboooooboooooboboo
oooooo ™XiFOOoOooOooooo T™Xieoooo

gooooooo0oooooobooOoooooobooo

g0o000O0O000000o00 T™XREGOODOOOOO

goooooooOOobOoooooboooboooooo

XIFO TXREGO OO OOOOO0O0O0O0O00000O00

0100000 TRMTO TXSTA<I>) O TSROO OO OO

OO0o00o0oOo0OO0ooOOTRMTO TSROEOOOOOOOO

gboooooboobooooooobooboobooonoo

goboooooooboooTsROoOobOoOOoOonOO

gooooooo0oooooobooOoooooobooo

gooooooTsROO0O00O0O0O0O00O0O0OOOO

gboooooooooooooboooooboooon

gboooooboobooooooobooboobooonoo

goooooooo

1. SPBRG OOOCOOOOOOOCOOOOOODOO
oboo010.100m

2. SYNCOBPENO OO CSRCOOOOOOOODOOO
gbooobooooobooooobooobooon
oooooo
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™IieEgoooooood

4. 900000000 OOOOmOoOoTxXeooo
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5. O0OOTXeNOOOOOOOODOOoOooOoOoo
goooao

6. 900000 ODOOOOOOOOmoObODnOd
000 ™Xeoooooooooooboood

7. TXREG DOOO0OOOOOOOOOOOOODOO
oboooooooon

O 10-8 ooDooO0oooooooooooo

Address | Name Bit 7 Bit 6 Bit5 | Bit4 Bit 2 Bit 1 Bit 0 PORDD?:?R oo DDDDDDD o
0Ch PIR1 PSPIFY) | ADIF | RCIF | TXIF CCP1IF | TMR2IF | TMR1IF | 0000 0000 | 0000 0000
18h RCSTA | SPEN RX9 | SREN | CREN |ADDEN | FERR | OERR | Rx9D | 0000 000x | 0000 000x
19h TXREG |USARTOODOOOO 0000 0000 | 0000 0000
8Ch PIE1 PSPIE® | ADIE | RCIE | TXIE | SSPIE | CCPIIE | TMR2IE | TMR1IE | 0000 0000 | 0000 0000
98h TXSTA | CSRC TX9 | TXEN | SYNC BRGH | TRMT | Tx9D | 0000 -010 | 0000 -010
99h SPBRG |0 00000000000 0000 0000 | 0000 0000
O0: x=000-=000M00000000000000000000000000000000

00 1: OO0O0OPSPIEOPSPIFO 2800000000 000000000000
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O 10-9: oooag

Q1|Q2|Q3|Q45Ql|Q2P3|Q4:Ql|Q2|Q3|Q4:()1|Q2P3|Q4!()1|Q2|Q3P4| |Q3|Q4; QlPZ|Q3P4!Q1|Q2|Q3|Q4!QIP2 P3|Q4J:Q1|Q2|Q3|Q4Q1|QZP3|Q4:Ql|Q2|Q3 P4

RC7/RX/DT 007 X8I0 X Bt X, Bia X § X BT X B0 X__Bri X X § X BT

- L WORD 1 - - - 0ooo 2

RCOTX/CKOD v [ [l L o e rsS m

TXREG reg 0 O '

i M— I : {— : : i ) p—
mooio0oo o 0000 2 O oo . ) ' \ ' \
TXIF 0000 P ' : ' - ' - : (¢ -
(Dooooon) ! [ [ [ )()( ! : ! . 27 X
TRMT 0000 ——_: : : ’ o : : : P
. . . : pb . , : . 55 .
TXEN 0000 ' : I : 1q : : : : (¢ : !
00 :000000000;SPBRG=0L00 800000000 0OOOO
0O 10-10: OO0O00OTXeNODO OO
RC7/RX/DT 000 X momoX  omoi: >< DDDD%S X o6 X 00007

RC6/TX/CK 000 /_\S

TXREG reg O O I
i j )/)/ .
TXIF 0000 I (( :
' )) '
TRMT 0000 _‘ )()(
(C
TXEN 0000 ))
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10.3.2 USARTOOOOOOOO 3. CRENODOOSRENOOOOOOOOOOODODOO
oooooo

4, O000O00000O00000000000 RCIE
oooooooo

00000000000 0000O000000
SREN(RCSTA<5>) 00O OOOODODO CREN(RCSTA<4>)
000000000000 000000000000

0000000000000 000000000 RCY/ 5 esUoobooooOoootooRrxeOOOn
RX/DTO0D0D00000000MO0D000 00 SREN oood

000000000l 0000000O0OoOoooo 6. D0OD0OODDDODDDMIOO0OSENDDDDDD
000000000000 CRENODODODODODODODODODO ooooooooooocreNDDDODODDDO
CREN0ODDO0DD0DDD00000D000000 7. 00000000 D00000O00000 RCIF
0000000000000 OCRENODDOODDO 0000000MO000000RCIEDOD
000000000000000000000000 vooooooooooooooouoo
Ooooooooo 8. RCSTADDDDOODOODMONOMODD

gbbooboooboooooobooooboooon
gboooooooobooooon

2. SYNCOBPENO OO CSRCOOOOOOOOOOO 9. RGRECOHDODOOOHOOSIODODED

gooooooooooboOoOoOoOobooooo nooBooono
oo 10. OO0OO0OOOOOOOCcRNOD O OOOOOO

goooooobooood

1. SPBRG DO OOOOOOOOOOOOOODOO
ooomi10.100

O 10-9 O0o0oooooooooooooo
Address | Name Bit 7 Bit 6 Bit5 | Bit4 Bit 3 Bit 2 Bit 1 Bit 0 POROBORD | ODOODDO
oo ooo

0Ch PIR1 PSPIF®Y | ADIF | RCIF | TXIF | SSPIF | CCP1IF | TMR2IF | TMR1IF | 0000 0000 | 0000 0000
18h RCSTA | SPEN RX9 | SREN | CREN | ADDEN | FERR | OERR | Rx9D | 0000 000x | 0000 000x
1Ah RCREG |USARTOOOOO0D 0000 0000 | 0000 0000
8Ch PIE1 PsSPIE® | ADIE | RCIE | TXIE | SSPIE | CCP1IE | TMR2IE | TMR1IE | 0000 0000 | 0000 0000
98h TXSTA | CSRC | TX9 |TXEN|SYNC| — BRGH | TRMT | Tx9p | 0000 -010 | 0000 -010
99h SPBRG |000000000000 0000 0000 | 0000 0000
O0: x=000-=-0000000000000000000000000000000O0O0OO0

00 1: 000 PSPIEOOO PSPIFO 28000000000 00000000000O

0 10-11: 0000000000000 SREN)

Q2|Q3|Q4jQJlQZ|Q3|Q4:QJlQ2|Q3|Q4iQJlQZIQ3|Q4:QJlQ2|Q3|Q4iQllQZIQ3|Q4iQJlQZIQ3|Q4iQJlQZIQ3|Q4iQJlQ2|Q3|Q4iQJlQZIQ3|Q4iQJlQZIQ3|Q4i
RC7/RX/DT 000 XEbitO >(Ebit1 XibitZ ><Ebit3 >(Ebit4 >(Ebit5 X Ebit6 XEbit? '

RC6/TX/CK 000 :

SREN 0000

0 0 ooo

SREN toe—! I : I : : : : ] S
CREN D0pd%—, : : : : : : : : — 9
RC”: DDDD ' ' ' ' ' ' ' ' ' ,—v—l_:
(Doooy— : : : : : : : : : :
RXREGO__ . : I : I I I I I I :

0ooo

O0:0000000000SRN=10000BRGH=0000000O0000000O000O00
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10.4  USARTOOOOOOOO0O

0000000 00000000000 RCe/TX/CKO
goooooobooooboobooobooboooboobooog
gooooooooooooooooooooboobOoo
gooooOOooooooooboooooooobOoo
goooooobooooboobooobooboobobooog
00000 CSRC(TXSTA<7>) DO OO Oooon

10.4.1 USARTOOOOODOOO

ooboobooooooooooboOooboOooooboo
gooooOooooooooOoOoOooon

20000 TXREGU OO ODOODBLEEPO O OODOOO
gooooooooooooobo

a) 0000O0OOOOOTSROOOOOOODOOO
ooooooo

by 20000000 TXREGOOOOOODOOOO

c) ODO0o0OoOooT™XIFO0O0O0OO0O0OO000O0

d OO00O0O0O0OTsROOOOOOOOOO0O0O0O
TXREGOOOOO 20000000 TSROOO
oooooow™iFOOOOO0OOO0OOOOO

e) 00000000 TXIEOOOOOOOOOO
omoooooooooooooobooooon
oooooooooooOoOoOoooooooo
goooOoooooooooooco4hDooOOO
oo

oobooooOoooOooooooooooooo
ooooooooo

1. gOoOosycoooseeNooOooooooooo
gcesrRcOODbOOOOOOOOOOOOOOOO
gooooooooooooo

2. OOOCRNODODO SRENOOODOOOOO

3. ODO00oO00oOooooooooboOogoon TXIE
oooooooo

4. 000O0O0OO0OOO0OOOOOOOTT™eOoono
oooo

5. 0000000O0TXeNDOOOOoOoOOoooo
oooooobooooooo

6. 9000000000O0O0O0O0O0O0 90000
o000 xeoOOOOOOOOOOOO00Oo

7. O0O0OOO0TXREGUOOOOOOOODOOOOO
oooooooooo

10.4.2 USARTOOOOOODOO

ooboboOoooo0ooOoOooOooO0oOoboOo0oOoooo
ooobooOoOooooooOoOoOoOoOooooonooo
OOSRENOODOOOOO0OO0OOODOOO0O

SLEEPO0 00000000 CRENODOODOOODOOODO
gbooooooobDmooooooboooooooo
g0o0o00O0O0000000RrRSR OO0O0O0O0OOOO
RCREGOOODOOOOOOOOOO0OOODORCIEOO
goboooooooboooooooboboobooono
goboooooooboooooooboboobooono
goooooOoo0oooooobo0oOoooooobooo
gooooco4hDOODOOOOO

goboooooooboooooooboboobooono
oboooooooo

1. OOOSYNCOSPENODODOOOOCSRCOODOOO
goooooOooooooOoOoO0oooooo
oooooo

2. 0000000000000 O0O0C0O000O0
RCIEDOOOOOOO

3. 9000000000000 OBORXeOODO
ooooo

4, 000000000 OO0O00000 CRENO
ooooooo

5. 00000000 oooooRcIFOOOO
Oo0mooOo0ooooOREOOOOOOOO
goooooOooooooooo

6. RCSTAUOOOOOOOOOOMOOOmMOOO
goooOoobooooOoOoooOoO0boboooOoo
goobooooooooooooo

7. RCREGODOOOOOOOOCOOOOOOs8OOO
oooboooOooooooon

8. D00O0OOO0OO0OOOOMmImOOCRNOOOOO
gooooOoooooooooooo
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O 10-10 O000o0O00oOooOooooooao
Address [Name | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bit1 | Bito | "CROBRO 1 DOODOOD
oo oono

0Ch PIR1 PSPIF® | ADIF | RCIF | TXIF | SSPIF | CCP1IF | TMR2IF | TMR1IF | 0000 0000 | 0000 0000
18h RCSTA | SPEN RX9 | SREN | CREN | ADDEN | FERR | OERR | RX9D | 0000 000x | 0000 000x
19h TXREG |USARTOOOOOO 0000 0000 | 0000 0000
8Ch PIE1 PSPIE®W | ADIE | RCIE | TXIE | SSPIE |CCP1IE | TMR2IE | TMR1IE | 0000 0000 | 0000 0000
98h TXSTA CSRC TX9 | TXEN | SYNC = BRGH | TRMT | Tx9p | 0000 -010 | 0000 -010
99h SPBRG |0 00000000 OODO 0000 0000 | 0000 0000

oo : x=000-=00000000000000000000000000000000O00O
OO0 1: OOOPSPIEOOOPSPIFO 2800000000 000000000000

O 10-11 O000o0O0O0oOooOooooooao
Address |Name | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bit1 | Bito | PORUBORD | ODOOOO
oo oon

och PIR1 PSPIF® | ADIF | RCIF | TXIF | SSPIF | CCP1IF | TMR2IF | TMR1IF | 0000 0000 | 0000 0000

18h RCSTA | SPEN | RX9 | SREN | CREN | ADDEN | FERR | OERR | Rx9D | 0000 000x | 0000 000x

1Ah RCRE |USARTOOOOOD 0000 0000 | 0000 0000
G

8Ch PIE1 PsSPIE® | ADIE | RCIE | TXIE | SSPIE | CCP1IE | TMR2IE | TMR1IE | 0000 0000 | 0000 0000

98h TXSTA | CSRC | TX9 | TXEN |SYNC| — BRGH | TRMT | Tx9p | 0000 -010 | 0000 -010

99h SPBRG |00 0000000000 0000 0000 | 0000 0000

O0: x=000-=000M00000000000000000000000000000000

OO0 1: OOOPSPIEDOO PSPIFD 2800000000 000000000000
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NOTES:
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11.0 A/D00O0O00OOOO ADO0000000D 4000000000000
ADO00000000@RSOONNOONONNDS000 » A/DDO 0 High O OO O O ADRESH)
00000000 800000000 « A/D00 LowD OO O O ADRESL)
000000000000 00000O00O0000O0 + A/DO0ODO OO0 00 ADCONOD
0000000000000 00000000000 « A/DO00 D000 10 ADCONL)
ooooooooooboooooooonooodn 0 11-1000 ADCONO DD D000 ADO000000
poodoooooobooodooooooogd 000000000 11-2 000 ACONL 00000
oooooooabDoooomooo100000 000000000000000000000000
vobooooooooooo O0O0ORA3OO0D0000D00O00DOO0NOODD
00 ADDDD0000000D00000000000 000 1/00000000000

oooooooOooooOoOoOoOoOooooooooo
O00o00o0OA/O0000RCOOOOOOADOOOO
ooooooooooooooo

O 11-1: ADCONO DO DO (000D : 1Fh)
RW-0 RMW-0 RMW-0 RMW-0 RMW-0  RMW-0 U-0 RMW-0
[ADCs1]ADCSO| cHs2 | cHS1 | cHso |GO/DONE| — ADON | [R =ooooooooo
bit7 bit0 |W=0OOODDOOO
U=000o000000
oo

-n=POROOOOOOO

bit 7-6: ADCS1:ADCSO: ADO 0O O0O0OODOODOOOO
00 = Fosc/2
01 = Fosc/8
10 = Fosc/32
11=FrRcORCODOO

bit 5-3: CHS2:CHSO: O OO0 O0O0Oo0OOoOoO0Oooooo
000 = channel 0, (RAO/ANO)
001 = channel 1, (RA1/AN1)
010 = channel 2, (RA2/AN2)
011 = channel 3, (RA3/AN3)
100 = channel 4, (RA5/AN4)
101 = channel 5, (REO/AN5)(®D
110 = channel 6, (REL/AN6)®D
111 = channel 7, (RE2/AN7)®

bit 2: GO/DONE: A/DO000OO0DCOOO0OOO0

If ADON =1
1=A/D000 (ODO0OO0OO0O0OOOOOO0O0ADOOOO0O0O000O
0=A/000000000000000A/NO0000O0O00O0O0O0O0O0O0OO0O0COO0O0O0O0O0OO0OO0O0

bit 1: oo:0o0o00O00000
bit 0: ADON: A/DONO OO
l=AD000000000000

o=A000000000000000000000
00 1: 000000000 2800000000000000
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O 11-2: AbCONA OO OO (OOO0O 9Fh)

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

[abrM | — [ — | — [ pcFe3 | pcre2 | pcrei | Pereo | [R =0onooooo
bit7 bit0o |W=00000000
U =0000000000

00O
-n=PRODOOOO0

bit 7: ADFM: A/DOO0O00O0CCOOOOO
1=000ADRESHO eMsb O 0000 O O0OOOODO
0=00D0ADRESLO 6LsbOO0C00OOOOOOO

bité-4: OO :00000000000
bit 3-0: PCFG3:PCFGO:A/D0000000OCOOOOOO

PCFG3: | AN7T® | AN6D |ANS@ | AN4 | AN3 | AN2 | AN1 | ANO VRer+ | VREE- CHAN /
PCFGO | RE2 | RE1 | REO | RA5 | RA3 | RA2 | RA1 | RAO REFs
0000 |A A A A A A A A VDD Vss 8/0
0001 |A A A A VREF+ | A A A RA3 |Vss 7/1
0010 |D D D A A A A A VDD Vss 5/0
0011 |D D D A VREF+ |A A A RA3 |Vss 4/1
0100 |D D D D A D A A VDD Vss 3/0
0101 |D D D D VREF+ |D A A RA3 |Vss 2/1
011x |D D D D D D D D VDD Vss 0/0
1000 (A A A A VREF+ |VREF- |A A RA3 RA2 6/2
1001 |D D A A A A A A VDD Vss 6/0
1010 |D D A A VREF+ |A A A RA3 |Vss 5/1
1011 (D D A A VREF+ |VREF- |A A RA3 RA2 4/2
1100 (D D D A VREF+ |VREF- |A A RA3 RA2 3/2
1101 |D D D D VREF+ |VREF- |A A RA3 |RA2 |2/2
1110 |D D D D D D D A VDD Vss 1/0
1111 (D D D D VREF+ |VREF- |D A RA3 RA2 1/2

A=000000
D=00000 1/0
00 1: 00000ooo0o02800000000000000

DS30292A-J-page 122 Preliminary 0 2000 Microchip Technology Inc.

gooooopooooo0ooOooOoOo0oO0OoooboboOooooOoOoOoO0oOooobobOooooo
(http://www.microchip.con0 0000000



PIC16F87X

ADRESH:ADRESLO 0000 100000 A/D00000
oooooaDpO0O0000000O0000 A/DOOO
oooO0oO0oO0O000Oo0OoOoOoGco/poNe ooo
(ADCONO<2>) D0 OO0OD0OO0O0MWDOOOOODOOOO
OAIFOOO0OO0OODOOAMDOOOOOOOO0OO0
000 11-3000000

A/D D00000CCO0000O0DOOOO00O0000OO0
ooooooobooobooooooooboboobooonoo
oooooooomooooTTwRISsOOoooooooo
goooooooooooooboooooooobooboo
obon.ioooooobooooooboooobooonoo
oo0oooooo00 A/b000000000O0OA/D
gooooooooooooobooooooo

1. A/D000000000000

- 0000000000 000O0O0O000OO0O
010000000 0ADCONL)

« A/DO000OO0O0DOODODOOOOADCONO)
« AD0O0O0O0O000DODOODOOOADCONO)
« AD0O0O0O0O000D0ODOODOOOADCONO)
2. ADO0O0O0OOOOOOOOOOOODOO
« ADIFOOOOO0O0DODODOO
« ADIEOOOOODOOO00OO0
« GlEOOODOOOOODOO
3. bDoOooooooooboooooooo
4. 00000000
DGO/WDDDDDDDDDD(ADCONO)

5. DO0O00oOooooooAapOO0DODOOO0O0O
oooo

« GO/DONECOOOOODODODOOOOOODOO
ood

- ADOOO0DCOOOO

6. A/D00000000OMOIADRESH-ADRESLYO O O
gooooooooArFOOOCOOO00

7. ODO00O0O0O0OO0OO0OOO0O0OOOoOOoOooooono
10000000 2000000000000
OO00OADOOOOO0TMOOO00O0OCODODOO
gooooobooboobooboooooon 2Ta
gooooooooo
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0 11-3: A/DO0OO0OO0O
CHS2:CHS0
: 111
! : RE2/AN7(®)
i 110 .
‘ RE1/AN6()
I 101 .
; \ REO/AN5()
I 100 .
‘ RAS5/AN4
VAIN , \
l 011 .
(oooo) . \o——ib—@ RA3/AN3/VREF+
I 010 .
AD . \o . X RA2/AN2/VREF-
ooo ; ;
. \O 001
: . X RAL/AN1
I 000
VDD . \o . {E RAO/ANO
PTTTTTT X000 TTTTTTT T
' X010 or
VREF+ ' : X100
000000 ' o
(D O ) ' ' X001 or
NIT X011 or
X101
PCFG3:PCFGO
00XX or 0XOX or
1000 or 1010 or
Tt 1100
VREF- ! o
| o ! 1001 or
(000000 ' o~—‘ 1011 or
oo) oo v 1 1101
NI vss
PCFG3:PCFGO
00 1: 2200000000000000
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0 1n-4pooooooooooboooooooboobooboo
goooopoooooooOoAam OD0O0OOOO0O0OO
goooooobooobooooooooboboobooonoo
gooobo1zro000000O00OOO0OOOOO GO

0 11-4: AbO0000O0O0O0O

goobooooooooooOoOoOoooooon 20
goobooooooooooOoOoOooooooOooo
gooooapO0O00O0OO0OO0OO0OCOOOOOO
gpooooooooboooo

I
¢— AD 000 o
|

oooooooon ADODOOO

A/DDO0ODO0OO0
geooooooooo

A/0000000O0COO00O00O0O

ADODODO0O0O0MmMO0OARESOOOOOOODOODODODOO
ADIFO0 00000000 OOO0oOoOobOoooboOoooon
gooooooooooooobooonbo

A/0000000000ANODOO0O0O0O0O0OOOO

1.1 ADO000000000

A/D D0000C0CO0000O0DOOOO00O0000OO0
O00000OChw) OOO0O00O0OOOOOOO0O
gooooooooooooobooooooooboo
0 11-50000000000000000 (Rs)O O
O00O0000O0oooo0O Rss)UOOOOOOODOO
ooocpooooooooooboooonoo
O000000000Rss)yDO0OOO0O0O0OOOOOO
ooooOvp) ObOOooooooboo 1nn-50000m

gooooooooboooboooboooobooo 1141
oooooOooooooOoo0oO0oO0oo0 1/72esh OO
000000 0o0A/nD 102400000000000
goo0o00wztsh0000 ADOO0000O0O0O0O0O
gooooooooobooooooo

0 11-100000000000000 TacqOOOO
ooooo
goooooobooboooooooobooboobooonoo
goooooo

0000o00oOoO0oOoU0ooUoOoooOD kQ O CHoOLD = 120pF
o0oo0oooOoooUooUoOoooOoooooo Rs = 10kQ
gobooboobooboobuoobuoooboooo )
00D00000D000D000D0000000O0 Conversion Error < 1/2LSb
O000o0oooOoooU0oOoUOooooOoooo VDD = 5V - Rss=7kQ
(0 11-5000000)
Temperature = 50°C (system max.)
VHOLD = 0V@time=0
o0 11-1: oooo0oooono
TacQ = Amplifier Settling Time + Holding Capacitor Charging Time + Temperature Coefficient
= TAMP + TC + TCOFF
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o0 11-2: A/D0000O0000
VHOLD =  (VREF - (VREF/2048)) « (1 - e("TC/CHOLD(RIC + Rss + Rs)),
or
Tc = -(120 pF)(1 kQ + Rss + Rs) In(1/2047)

0 11-1: odd0d0oo0oooOooooooooa
TacQ=  TAMP + TC + TCOFF

goboobOoob 2sg0obgobooobogoo
TACQ = 2 ps + Tc + [(Temp - 25°C)(0.05 ps/°C)]

Tc= -CHoLD (RIC + Rss + RS) In(1/2047)
-120 pF (1 kQ + 7 kQ + 10 kQ) In(0.0004885)
-120 pF (18 kQ) In(0.0004885)
-2.16 ps (-7.6241)
16.47 ps

TACQ = 2 s + 16.47 ps + [(50°C - 25°C)(0.05 ps/°C)]
18.447 ps + 1.25 ps
19.72 ps

00 1: 00000000 (we)OOOOOOODOOOCOOOOODOOCOOOOOODODOOOOOO
00 2: 0000000000 (Cho)) DODOOOCOOOOODOCOO

00 3: 000000000000000000 10kQ 00000000000 O000O000O000000OO0O0
oooo

00 4: OOO0O0O0COO0OO0O0ODOO00O0O0O0OO0000 2.0rm0000000O0O00O0O0OO0OOOOCOOOO0NO
g00o00oooO0000OOOoOOO ADOOOOOOOO0O0OOOOOO

0O 11-5: goooooooao
VbD
O0o0oOoo
0000
______ VT =0.6V e - e -
: Rs ' ANX Ric<1lk 1SS Rss:
[ AVAA ] '
: : eem L Lo CHoLD
I @ I PN | leakage = DAC capacitance
L. 5PF vT=06V (§ )1 500 A =120 pF
= M ' 1 vss
oo Cew =oooo
VT S slslslsls]s)stuls! &
ILEAKAGE =0 000000 VDD 4V-
oooooooo v

RIC =oooooo 2v.

ss =gooooooooo

CHolb =0000000000MWDACDOO 56789101

000000000000
(kQ)
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11.2 ADO00000000

10000000 A/00000 TAoO0O0O0ODODOO
oooOAanO0000100000000000 12T 0
00000OA/D 00000000000 000DO0ODO
ogooooodTo OOOOO0OOOOoOOoOOoOO

000 A 000000000 A O00000O0O
() 000 TwOOOD 1.64 ODOOOO0OOO

0 11-100 11-20000000000000000
Ab00O0000O0O0CC TOOOODOOOOO

oooo

e 2Tosc
e 8Tosc

e 32ToSsc

- O0ORCOODOOO

O 11-1 Toovs.0OOOOOOOOO (ODOOOOO (C))
ADOODOOODOO (TAD) 0oooOoooo
oo ADCS1:ADCSO0 20 MHz 5 MHz 1.25 MHz 333.33kHz
2Tosc 00 100 ns® 400 ns®@ 16 us 6 us
8Tosc 01 400 ns® 1.6us 6.4 us 24 ps®
32Tosc 10 1.6 us 6.4 us 25.6 ps® 96 ps®
RC 11 2-6ps®4 2-6pus®4 2-6ps®4 2-6us®

oo : OO0oOoooooooOoOoooooo
00 1: RCO00000 TOOO 4 p0000O
2. 0000000000 TAOOOOOOOOOOO
3: J00ooobo0o0ooooooooooooboooo0ooon
4: 0000000001 MzOODOOOOORCO A/DOOOO0OOOOODOOOCOOOOOOOODOOO
5: J00000000woooooooo0o0oooooooooooooo

11.3 000000000000

ADCON1I O OO TRISOOOOO A/DOO0O0000D0OO
goooooobooobooooooooboboobooonoo
goooooooooTIsOoboO0oooooong
oooooTIs ooooooooooooooooboo
oooooooooboo (ewOOOv)OOOOOO
oo

CHS2:cHSoO OO O OO TRISOOOOOOOOOOO
A/D000000000

OO0 1: 000000000000000000
ooo0000000odLowOOOOO
oooo0o0oooooooooobcoo
oooo0ooOooOoooooooocoo
oooooooooooooooobooo
oooo0ooooooooooo

OO0 2: 0000000 (AN7:ANOODOODOOCOO
o0oo0o0o0ooOooOoOooOooooooon
ooo0O0Oo0oO0O00O0000O0000aO0
o0o0o00OO0OO0OO0000O0ODO0O0O
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1.4 ADO0

0O 110 A/NO0000000D0CCO000O0O0DOO
goooooobooooboobooobooboooboobooog
ooooo0o0 (wep) OOOOOO Voo O VssOOO
ADO0OD0O000DO0O0OADO00O0O000 FreOA/D
0000000000000 RAM/ANODODODOOO
oubOoooooono

goooOco/mONEOOOOOOOOOOOOOOOO
pooooooooooooOoOoOoooaD 0000
0000000000000 00ADRESH-ADRESL OO0
ooo000000000000000 ADRESH:ADRESL
gooooOoOooooooOoOoOoObOoOO0OO0OnoA/D
pgoooooOoooooOoOoOoOoOoOooooOooOoooo
2im0000000000000 20000000
ooobooOooooooooOoOoOooooooooo

OO : GO/DONEO O OO A/DOOO0O0DDDDD onoooo
00000000 0O00000 0 11-6000600000000000001000
000000000 T0000 Tw0O0D
O 11-1: A/DO 0O
BSF STATUS, RPO ; Bank 100000
BCF STATUS, RP1 ;
CLRF ADCON1 ; A/D0000000
BSF PIE1, ADIE s AD00000000DDOO
BCF STATUS, RPO ; Bank 00O QOO0
MOVLW B”11000001~ s RCOOOOOA/NDOOOOODODOOODO
MOVWF ADCONO ;
BCF PIR1, ADIF s ADD000000000DODOODOOOO
BSF INTCON, PEIE s 00o0ooooooooo
BSF INTCON, GIE o 00o0oo0o0oooooobooao

goo0ooo0o00000O0O000O0000000O0000
ooooooooo

BSF ADCONO, GO > ADO0D00000O0O
- >y AD000000000OAIFOOOOOOOOOO
; GO/DONED D DODODODOODOODOO
0O 11-6: AD0O0O0O TOOOO
Tqy to TAD TAD1  TAD2 | TAD3 | TAD4 , TADS | TAD6 A TAD7  TAD8 TAD9 TAD10 TAD11l
T b9 b8 b7 b6 b5 b4 b3 b2 bl bo
gooo

oobooooooooboooooboooooboooomoboo 10on00O

cooonooooooo +
00 Q4: ADRESOOOOOOO
cGooooooooobooo
ADIFOO0OO0OO0O0O000O0
goooooooooooooboooooooobooboo
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O 11-7: A/DO00000O000DO0

ADON =0

1000000

J¥iieisiale

No

Yes
— —_—
No

ooooo
GO =0,
ADIF=0

ooooo
GO =0,
ADIF=1

2TAp OO

!

!

ooooo
GO =0,
ADIF=1

SLEEP
Power-down A/D

2TAb 0O

Stay in Slee)
Power-down

2TaD 00O

11.4.1 A/D000000

ADRESH:ADRESLO 0 0 OO OOOMVMDOOOOOOO
oooooaAn00O0D0OD0OOOoO0O0O0O0ooDOOOOO000
go0ooooooo0oi1e00O0O0OO0O0OO0OADOOOO
od0le00ooooboO0oboooooooobonoo
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gooog TOIF | INTF | RBIF | PSPIF | ADIF | RCIF | TXIF | SSPIF | CCP1IF | TMR2IF | TMRL1IF | EEIF | BCLIF | CCP2IF

PIC16F876/873 | Yes | Yes | Yes - Yes | Yes | Yes Yes Yes Yes Yes Yes Yes Yes
PIC16F877/874 | Yes | Yes | Yes Yes Yes | Yes | Yes | Yes Yes Yes Yes Yes | Yes Yes
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STATUSOWO OO PCLATHOOO OO RAMOO OO
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;wooooooo 000 00

;0000000000000 , 000000 IRP,RP1,RPO 0000

;O000001, 2 000 /0003 000000000
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MOVWF STATUS_TEMP ; 0000 000 0o0oo0oooD 000000 000000 0000
MOVF PCLATH, W

MOVWF PCLATH_TEMP ;WO PCLATH 00000

CLRF PCLATH ;0000000000 000 0000000000

MOVF FSR, W ;WO FSR O 0000

MOVWF FSR_TEMP

:(ISR)

CLRF STATUS

MOVF FSR_TEMP, W ;FSRODOOOO
MOVWF  FSR ;

MOVF PCLATH_TEMP, W  ;PCLATHOOOODO

MOVWF PCLATH
SWAPF STATUS_TEMP,W

;WOO FSR_TEMP O FSR 00000

;ooo00poocooobo0 , 000000 IRP,RP1,RPO O 000

;STATUS_TEMP 000000 OO OO

; (00000 CoooooO o O 000)
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SWAPF W_TEMP,F
SWAPF W_TEMP,W

SW.TEMPOOOOO

;WO STATUS 000000 OO

SW_TEMPO WOOOOO
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K04-070 28-Lead Skinny Plastic Dual In-line (SP) — 300 mil
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17.3  K04-052 28-Lead Plastic Small Outline (SO) — Wide, 300 mil
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17.4 KO04-016 40-Lead Plastic Dual In-line (P) — 600 mil
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PIC16F87X

17.5 K04-076 _44-Lead Plastic Thin Quad Flatpack (PT) 10x10x1 mm Body. 1.0/0.1 mm Lead Form
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17.6 K04-071 44-Lead Plastic Quad Flatpack (PQ) 10x10x2 mm Body, 1.6/0.15 mm Lead Form
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17.7  K04-048 44-Lead Plastic Leaded Chip Carrier (L) — Square
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0000000000 0000000000000000000000000000

PART NO. XX X [XX XXX

x

oooooo O0O0 oo 0oooooo 00ooo

oo oo
oooo PIC16F87XW, PIC16F87XT@:VDD range 4.0V to 5.5V
PICc16LF87X™, PIC16LF87XT@:VDD range 2.0V to 5.5V
PIC16F87XW, PIC16F87XT@:VDD range 4.0V to 5.5V
PIC16LF87X™, PIC16LF87XT@:VDD range 2.0V to 5.5V
oooooo 04 =4 MHz
20 =20 MHz
oooo b® = o°Ccto 70°C (ODOO)
I = -40°Cto +85°C (O DO0O)
ooooo PQ = MQFP (Metric PQFP)
PT = TQFP (Thin Quad Flatpack)
SO = soIC
SP =  Skinny plastic dip
p = PDIP
L = PLCC
gooo QTP, SQTP, Code or Special Requirements
(blank otherwise)

Examples:

g) PIC16F877 -20/P 301 = Commercial temp.,
PDIP package, 4 MHz, normal Vpp limits, QTP
pattern #301.

h)  PIC16F876 - 041/SO = Industrial temp., SOIC
package, 200 kHz, Extended VDD limits.

i) PIC16F877 - 04l/P = Industrial temp., PDIP
package, 10MHz, normal VDD limits.

Note 1: C =CMOS
LC =Low Power CMOS
T =in tape and reel - SOIC, PLCC,
MQFP, TQFP packages only.
2. b = blank

*woooOooO0o0o000000000000000000000000000000000O00O00OWO00000LCO0000

ooooooO0oO0o0oO0o00OOo0boO0OO0O0OO000o0a0
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