
Prc16F87X

FIGURE 1-2: Plc16F874 AND PlCl6F877 BLocK DIAGRAM

Devie Program
FLASH

Data Memory Data EEPROM

Ptc16FB74 4K 192 By{es 128 BYt6.

Prc16F877 8K 368 Bytes 256 Byles

RAO/ANO
RA1/AN1
RAZAN2
RA3iAN3YVREF
R,AIVTOCKI

RA5iAN4/SS

RBO/INT
RB1
R82
RBSPGM
R84
R95
R86/PGC
RB7/PGD

RCO/T1OSO/TICKI
RC1iT1OSIlcGPz
RC?JccP1
RCs/SCI(/SCL
Rg/SDUSDA
RCSISDO
RC6/TX/CK
RC7/RX/DT

RDZPSPT:RDo/PSP0

REO/ANs/RD

RE1/AN6IWR

RE2yANT/CS

Note 1: Higher order bits are fiom ihe STATUS register.

Program
Bus

OSC1rcLKN
OSCzlcLKOUT
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Ptc16F87X

FIGURE 2-3r PIC16F877/876 REGISTER FILE MAP

File
Address

lndirec't addr.f)
TMRO

PCL

STATUS

PORTA

PORTB

PORTC

PORTD N)

PORTE (1)

PCLAIH
INTCON

PIRl
PIR2

TMR1L

TMR1H

TlCON
TMR2

T2CON

SSPBUF

SSPCON

CCPRIL
CCPR1H

CCP1CON

RCSTA

TXREG

RCREG

CCPR2L

CCPR2H
CCP2CON

ADRESH

ADCONO

General
Purpose
Register

96 Bvtes

Bank 0

00h

01h

ozh
03h

@h
05h

06h

07h

08h

09h

0Ah

0Bh

0ch
0Dh

0Eh

0Fh

10h

11h

12h

13h

14h

15h

16h

17h
't8h

19h

1Ah

1Bh

1Gh

1Dh

1Eh

1Fh

20h

lndirect addr.f)

OPTION REG

PCL
STATUS

ffi;$r
TRISA
TRISB

TRISC
TRISD (1)

TRISE (r)

PCI.ATH
INTCON

PIEl
PIE2

PCON

SSPCON2
PR2

SSPADD

SSPSTAT

TXSTA
SPBRG

ADRESL

ADCONl

General
Purpose
Register
80 Bytes

accesses
70h-7Fh

Bank 1

80h

81h

82h

83h

84h

8sh

86h

87h

88h

89h

8Ah

8Bh

8Ch

8Dh

8Eh

8Fh

90h

91h

92h

93h

94h

95h

96h

97h

98h

99h

9Ah

9Bh

9Ch

9Dh

9Eh

9Fh

A0h

100h

101h

102h
103h

104h
't05h

106h

107h
108h

109h

1oAh

1 oBh

1och
1oDh

10Eh

1 oFh

1 10h

111h

112h
't 13h
't14h

1 15h

1 16h

117h
1 18h

1 19h

11Ah

1 1Bh

11Ch

11Dh

1 1Eh

1 1Fh

120h

180h

181 h

182h
183h

184h

185h

186h
187h

188h

189h

18Ah

18Bh

18Ch

18Dh

18Eh

18Fh

190h

191h

192h
193h

194h

195h

196h

197h

198h

199h

1gAh

1gBh

1gch
1gDh

1gEh

19Fh

1Aoh

1et,

7Fh

EFh
F0h

1 6Fh
170h

17Fh

1 EFh
1 Foh

lFFhFFh

Unimplemented data memory locations, read as'0',
* Not a physical register.

Note 1: These registers are not implemented on 28-pin devices.
2: These registers are reserved, maintain these registers clear.

General
Purpose
Register
16 Bytes

Bank 2

General
Purpose
Register
16 Bytes

Bank 3
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Plc16F87X

13.0 INSTRUCTION SET SUMMARY
Each PICI6CXX instruction is a 14-bit word divided
into an OPCODE which specifies the instruction type
and one or more operands which further specify the
operation of the instruction. The PICl6CXX instruction
set summary in Table 13-2 lists byte-oriented, bit-ori-
ented, and literal and control operations. Table 13-1
shows the opcode field descriptions,

For byte-oriented instructions, 'f' represents a file reg-
ister designator and 'd' represents a destination desig-
nator. The file register designator specifies which file
register is to be used by the instruction.

The destination designator specifies where the result of
the operation is to be placed. lf 'd'is zero, the result is
placed in the W regisler. lf 'd' is one, the result is placed
in the file register specified in the instruction.

For bit-oriented instructions, 'b' represents a bit field
designator which selects the number of the bit affected
by the operation, while 'f' represents the number of the
file in which the bit is located.

For literal and control operations, 'k' represents an
eight or eleven bit constant or literal value.

TABLE 13-1: OPCODE FIELD
DESCRIPTIONS

The instruction set is highly orthogonal and is grouped
into three basic categories:

. Byte-oriented operations
r Bit-oriented operations
. Literal and control operalions

All instructions are executed within one single instruc-
tion cycle, unless a conditional test is true or the pro-
gram counter is changed as a result of an instruction.
ln this case, the execution takes two instruction cycles
with'the qecond cycle executed as a Nop. One instruc-
tion cycJp consists of four oscillator periods. Thus, for
an osgillator frequency of 4 MHz, the normal instruction

execution time is 1y s. lf a conditional test is true or lhe
program counter is changed as a result of an instruc-
tion, the instruction execution time is 2gs.

Table 13-2 lists the instructions recognized by the
MPASM assembler.

Figure 13-1 shows the general formats that the instruc-
tions can have.

Note: To maintain upward compatibility with
Iuture PICl6CXX products, do not use the
oPTroN and tnrs instructions.

All examples use the following format to represent a
hexadecimal number:

0xhh

where h signifies a hexadecimal digit.

FIGURE 13-1: GENERAL FORMAT FOR
INSTRUCTIONS

A description of each instruction is available in the
PlCmicrorM Mid-Range Reference Manual,
(DS33023).

Field Description

! Register file address (0x00 to 0x7F)

W Working register (accumulator)

b Bit address within an 8-bit file register

k Literal field, constant data or label

x Don't care location (= 0 or r)
The assemblerwill generate code with x = 0. lt
is the recommended form of use for compati-
bility with all Microchip software tools.

d Destination select; d = 0: store result in W,

d = 1: store result in file register f.

Defaultisd=1
PC Program Counter

TO Time-out bit

PD Power-down bit

Byte-oriented file register operations
13 I7 6

oPCODE I dl f(FrLE#)

d = 0 for destination W
d = 1 for destination f
f = 7-bit file register address

Bi!oriented file register operations
13 109 7 6

oPcoDE lb (BrT #)l f (F|LE #)

b = 3-bit bit address
f = 7-bit file register address

Literal and control operations

General

1387
OPCODE I k (literal)

k = 8-bit immediate value

CALL and GOTO instructions only

13 11 10

OPCODE I k (literal)

k = 11-bit immediale value

'1999 Microchip TechnoloQy lnc. DS302928-page 137



Plcl 6F87X

TABLE 13-2: PIC16CXXX INSTRUCTION SET

Mnemonic,
Operands

Description Cycles 14-Bit Opcode Status
Atfected

Notes

MSb LSb

BYTE.ORIENTED FILE REGISTER OPERATIONS

ADDWF f, d

ANDWF 
', 

d

CLRF f

CLRW
COMF I, d
DECF 

', 
d

DECFSZ f, d

INCF I, d
INCFSZ I, d

IORWF I, d

MOVF f, d
MOVWF I

NOP
BLF f, d

RRF I, d

SUBWF f, d

SWAPF f, d
xoBwF f, d

Add W and f
AND W wilh f
Clear f
Clear W
Complement f
Decrement I
Decrement f, Skip if 0
lncrement f
lncremenl 1, Skip if 0
lnclusive OR W with f
Move f
Move W to f
No Operation
Rotate Left I through Carry
Rotate Right f through Carry
Subtract W from f
Swap nibbles in f
Exclusive OR W with I

1

1

1

1

1

1

1(2)
1

1(2)

1

1

1

1

1

1

1

1

1

00 011 I dfff tf.tf.
00 0101 dtt.t ffft
00 0001 lfff ffff
00 0001 0xxx xxxx
00 1001 dfff f.tf.f.
00 0011 dfff f.tff
00 1011 dfff f.f.ft
00 1010 dfff tttf.
00 1111 dfff tfff
00 0100 dfff tttt
00 1000 dfff tfff
00 0000 lfff ftf.f
00 0000 0xx0 0000
00 1101 dfff ff.ff
00 1100 dfff tt.ff
00 0010 dfff fttf
00 1110 dfff f.t.tt
00 0110 dfff ffff

C,DC,Z
Z

Z
Z
z
z

z

c
c

c,Dc,z

z

z
z

1,2

1,2

2

1,2

1,2
1,2,3

1,2
1,2,3

1,2
1,2

1,2

1,2
1,2
1,2

1,2

BIT-ORIENTED FILE REGISTEB OPERATIONS

BCF t, b
BSF I, b

BTFSC (, b

BTFSS f, b

Bit Clear f
Bit Sel f
Bit Test I, Skip if Clear
Bil Test f, Skip if Set

1

1

1 (2)

1(2)

01 00bb bfff ffff
01 01bb bfff ffff
01 10bb bfff ff.t.f
01 11bb bfff ftff

1,2
1,2
3
3

LITERAL AND CONTROL OPERATIONS

ADDLW
ANDLW
CALL
CLRWDT
GOTO
IORLW
MOVLW
RETFIE
RETLW
RETURN
SLEEP
SUBLW
XORLW

k
k
k

k
k
k

k

k
k

Add literal and W
AND litenl with W
Call subroutine
Clear Watchdog Timer
Go to address
lnclusive OR literal with W
Move literal to W
Return from interrupt
Return with literal in W
Return rrom Subroutine
Go into standby mode
Subtract W from literal
Exclusive OR literal with W

1

1

2
1

2
1

1

2
2

2
1

1

'l

11 111x kkkk kkkk
11 1001 kkkk kkkk
10 okkk kkkk kkkk
00 0000 0110 0100
10 rkkk kkkk kkkk
11 1000 kkkk kkkk
11 00xx kkkk kkkk
00 0000 0000 1001
11 01xx kkkk kkkk
00 0000 0000 1000
00 0000 0110 0011
11 110x kkkk kkkk
11 1010 kkkk kkkk

c,Dc,z
z

M,PD

z

TO,PD
c,Dc,z

z
Nole 1: When an l/O register is modified as a function of itself ( e.9., Movr poRTB, 1), the value used will be that value present

on the pins themselves. For a<ample, if the data latch is '1' for a pin configured as input and is driven low by an erlernal
device, the data will be written back with a 0'.

2: ll this instruction is executed on the TMR0 register (and, where applicable, d = 1), the prescaler will be cleared if assigned
to the Time0 Module.

3: lf Program Counter (PC) is modified or a conditional test is true, the instruction requires two cycles. The second rycle is
executed as a NoP.

Notq Additional information on the mid-range instruction set is available in the PlCmicro'" Mid-Range MCU Family
Reference Manual
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AOMH KAI AE]TOYPNA MIKPOYNOAOFIITON 

-
H npd,rn opd6o, nou Bp(oKeror onq Xopnl6repeq 6eu0woerq, nepdxa Kcnq(oprfrdq

erdNriv lenoupyrdrv (special function registers), 6n<og our<iv rou e,\dyXou rorv
neflgeperoKciv nou Bptoxowot evoulllotrotrr6vq orov Urpoe,leyrfin. H 6erirepq oUd6q

nept6Xa rarqXoprpes yevrKnq Xprlons rot ovog6pcror @q ople(o KcncryoprTrov
yeuxo0 oxonori (general purpose registerfile). Il6pov ourrdrv, o prKpoeAryrcrrlg 6ro0era
rouq Kcnq(oprp6g W xor PCiLnov ono(o ovogepO(ropre orqv opXrl rou xerpotro(ou.

O xcnoXopffig W Ldryerot Kor Kcnq(opffiq epyoor(. Efuor ove[dprrpoq on6 touq
un6Aotnoug rot Bp[or<etot o]reoo ow6e6epdvoq Ue'rnv opteprffi xot ]royuc( prov66o

rou PlC.iAurr6 rou ehna rdnotq povo6xd nleovercrrlpcno, UE onordleouo vo eivqr

onopoffiog yro rnv em6,\eon xdnotov ewolriw. l-to nop66ery1.ro, gnopo0pe vq
&iooupe ewofu1 np6o0eoqg 60o xcnqXoprfr6v, povov ov o 6vog on6 oworig e[vot o
w.

O Ustprfrnq npoyp{4.rcnoS, PC, eivot xow6 ororXe(o rnq opxneKrovrxr]g 6Lrov ttov
pxpoenelepyoor<irv Kor tlKpoel$fl(6v. Irqv ouoio, eivot o p6vog rponog pe rw onoio
r; K.M.E. Unope( vo Bper orrlv Fvqgn rrlv en6pevrp ewofu1 nou npdna vo emel6oer. Or

ano)t6q evog npoyp6ppcnog, ou/neoq, erre-r\o(rwot UE Tnv oerpd nou ppfor<owor

ono0qxeupewg orry pvngq. O PC, oe xd0e er/roM nou np&Eror vo ercre,trec0e(,

ou(dwror xcnd 1, 6rot c0ore vo 6Xer q 6e00wcrr1qg en6preqg anoMq ot rnq. 'Ono4

go 6o0pre xot orrl or-rdXpro, ow6 6ev orllrpofva ndwo.
flolfeq rpopeg eivot ovoyxoio vo ercre-,\eoge( pto ewoM nou pp(or<erot ono0qxeuprevrl

oprer6g Oeoetg FqUnS gorptd on6 rqv rctrewo(o ewotuj nou erre,\6c04r<e. Aur6
enm-ryXdwror pe rnv piog ewolqg olpcnoq, 11 onoto q)rIdEE Tn porl
ercrer\eoqg rou npoypd4rcnog. T6re, orov PC xcnoXopeiror 11 6te00woq qg ewoldg
nou np6na vo erre-,\eo0el

O Uerprfrnq npoypolrycnog rou PIC 6Xa prtroq 13 bit. 7\po, ;-u-ropo0v vo gopocrro0ow

?f qptgpo( dnlodn on6 0 5trlq 8191. Atnc{ ot opt0pot owmpooonr0ow ng
cnn(orotXeg 6eu0woeq cqv pvrlpq npoypogrcnoq. Eureruilq, o PIC pnope( exa Uexpt
BKB Uvnlqq npoypol4cnog, 6no4 dDrtoore einope xot ornv ev6rryro 5.1 .3.

Iloh0 oqpovnxog, yrq ro npoypdppor6 pog, eivor ror o xcnqXopffi STAruS, q
onorog ovnK8t orrlv Kcnqyopro rtov rcngxoprpdrv etdrrcirv )renoupyuilv.lAw6v rov
xcnqXopffi pmopo0pe vo rov 6o0ge oro qglpo 5.4.

+:i g'$S,i#itffii$it', * il'j,'{.Cu i 1i pg,l.i 
1 _ f.$:y 

..d_

ORP1RPOZDCC

Zmpo 5.4 O xmaptpryfp SIAIUS.

To bitsrou xcnolcopffi nou 0o prog onoqXofuloow oro pd9nU6 pog efuotro 6,5,2,
1 xot 0, evcir 6e 0o oqXo\0o0pe Ue ro un6tromo. Ag 6o0pre, Lom6v, pe rnv oep6 ro
n6we ourd bits:

-124

.- APXITEI

, RPl-Rl
00 = TUt

01 = TLtl

10 = TUt

'11 = Ae

o Z:Brtfvi
1=Toc

- Uioqop!
eivot0'

o DG: Bit t

rotogo(
1='Y
qnore,}td

Xog$ol
. C: Bit

ogoipec

1 ='Ynt
orlpovn
on6tor
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ovopd(ouPr
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evorpeg,6
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6togepet o

r<o6x6 qt
err6leoq r
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vo eKrelf,
oro un6)rot
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I
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h
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PIC16F87X

2.2.2.1 STATUSREGISTER

The STATUS regisier, shown in Figure 2-5, contains
the arithmetic slatus of the ALU, the RESET status and
the bank select bits fcr data memory.

The SIATUS register can be the destination for any
instruction, as with any other register. lf the STATUS
register is the destination for an instruction thal affects
the Z, DC or C bits, then the write to these three bits is
disaued. These bits are set or cleared according to the
dwice logic. Furthermore, the TO and PD nits are not
writable. Therefore, the result of an instruction with the
SIATUS register as destination may be different than
intended.

For example, c;,RF STATUS will ciear the upper{hree
bits and set the Z bit. This leaves the STATUS register
as ooou uluu (where u = unchanged).

It is recommended, therefore, that only BCF, BsF,
swApF and MovwF instructions are used to alter the
STATUS register because these instructions do not
affect the Z, C or DC bits ftom the SIATUS register. For
other instructions, not affecting any status bits, see the
"lnstruction Set Summary."

Note 1: The C and DC biits operate as a Eoilffi
ano !ftil5oFffi br't, respectivefy, in sub-
lraction. See the,suBr,Il and SUBWF instruc-
tions for

FIGURE 2-5: STATUS REGISTER (ADDRESS 03h,83h,103h, 183h)

RyW-O RAltl-0 R /V-O R-1 R-1 RL/W-x RAtV-x RAN-x

IRP RPl RPO TO- PD z DC C

bit0

R = Readaile bit
W = Writable bit

U = Unimplemented bit,
read as'0'

- n = Value at POR reset

bitT:. IRP: Register Bank Select bit (used for indirect addressing)
1 = Bank 2,3 (100h - lFFh)
0 = Bank 0, 1 (00h - FFh)

bit 6-5: RP{:RP0: Register Bank Select bits (used for direct addressing)
r1=Bank3(180h-lFFh)
10=Bank2(100h-17Fh)
01=Bank1 (80h-FFh)
oo=Bank0(00h-7Fh)
Each bank is 128 bytes

bit 4: TO:Time-out bit
1 = After power-up, CLRWDT instruction, or sLEEp instruction
0 = A WDT time-out occurred

bit 3: FD: Power-dorrrrn bit
'| = After power-up or by the cr,RwDT instruction
0 = By execution of the sLEEP instruction

bit 2: Z:Zerobil
'l = The result of an arithmetic or krgic oper:ation is zero
0 = The result of an arithmetic or logic operation is not zero

bit 1: DC: Digit carry66rrow bit (ADDwR ADDLw, suBr,rl, suBwF instructions) (for 6orrcr,v the polarity is reversed)
1 = A carry-out from lhe 4th low order bit of the result occurrd
0 = No carry-out from he 4th low order bit of the result

bit 0: G: Carryborrow bit (ADDwq ADDLW, suBi,l.I, sLrBwF instructions)
1 = A carry-out from the most significant bit of the result occurred
0 = No carry-out from the most significant bit of the result occuned
Note: For 6onow the polarity is reversed. A subtraction is exeq-rted by adding the two's complement of the
second operand. For rotate (RRF, RrF) instructions, this bit is loaded with either the high or low order bit of
the source register.

bitT

@ 1998 lv'licrochip Technology lnc. Prelinrinery, OS30292A-page '19





t5

pqKrqpov flivaxog l-5 p:
flpoturog Ktil8rrag Aotvrrritv rar Ell.r;vrxdrv Xoportr;porv (S-bi$

flprituno EAOT-928 (E},tr4vrro0 Opyovropo0 Turoroiqo4q),
eyrerpr;ri;'o anri tr1v ISo (International standards organization)

(r66rxeg 8rcgulrig yrc lprioq tou rivor riprou:
ESC-2D-46 yra GI, ESC-2E-46 yw G2, ESC-2F-46 yra G3).

Ilepr),crpptivrl trro xdtro riprou
cov flptituao KrilErru ASCII t@v Aqtrvrrdrv Xapcruiporv.

IIC
:os
rits

Kdrdtroq
xopr(Dy

pe 12 bits

0001

0010
001 I
0r00
0l0l
0l l0
0lll
1000

I00l
0001

0010
001 I
0lm
0l0l
0t l0
0lu
1000

t00l
0010
mlt
0100
0l0l .

0l l0
oil1
lm
l00l

0000
0001
ml0
mll
0t@
0l0l
0t l0
0lu
lm
rml

m
l0l I
I l0l
lll0
l0l I
ll@
ll0lm
ml
l0l I
lll0

12,l
12,2

12,3

12,4

12,5

12,6

12,7

12,8

rLg
I l,l
lt,2
I 1,3

ll,4
I 1,5

I 1,6

tl,7
I I,E
I 1,9

0,2
0,3

. 0,4
0,5
0,6
o,7
0,t
qe

0
I
2
3

4
5

6
7
t
9

otp6nqtrl
t4r,3
12"8,5

118,6
1t,83
I1,8,4
I I,t,5
It
0,1

0,E,3

E,6

060 30
061 3l
062 32
063 33
0u 34
065 35
066 36
67 37
070 38
07t 39
072 3A
073 38
074 3C
075 3D
076 3E
077 3F
t00 40
tol 4t
102 42
103 43
104 44
t05 45
106 46
t07 47
ll0 48
Ut 49
n2 4A
II3 48
ll4 4c
ils 4D
il6 4E
ll7 4F
lm 50
t2t 5t
t22 52
123 53
t24 54
r25 55
t26 56
127 57
r30 58
r3r 59
t32 54
r33 58
ty 5c
r35 5D
1.16 5E
t.r7 5 F

colon
scmi-colon
lcss than
cqual
grcater than

left brackct
back -slash
right bracket
circumficx
undcr-linc

Oxt

000
00t
o02
003
004
005
0(b
o07
0t0
0lt
0t2
0t3
0t4
0t5
0t6
0t7
020
02t
022
023
024
025
026
o27
030
03t
032
033
034
035
036
037
040
04t
u2
043
u4
045
M6
u7
050
05t
052
053
054
055
056
05?

00
0l
02
03
M
05
06
07
08
09
OA
OB
OC
OD
OE

OF
l0
ll
t2
l3
l4
t5
t6
l7
t8
l9
IA
IB
IC
ID
IE
IF
20
2l
22
23
24
25
26
27
28
29
2A
2B
2C
2D
2E
2F

Axel. Erltrl" E(qT{oerg Ort Are(. Enrrfi. E({pioer9

0
I
2
3
4
5
6
7
8
9

;

?

@
A
B
C
D
E
F
G
H
I
J
K
L
M
N
o
P
a
R
s
T
U

w
x
Y
z
t

lI

NUL
soH
Sfi
ETX
EOT
ENQ
ACK
BEL
BS
HT
LF
w
FF
CR
fo
SI

DLE
DCI
DC2
DC3
DC4
NAK
SYN
ETB
CAN
EM
SUB
ESC
FS
GS
RS
US

!
n
*
s
Vo
&

start of hcadcr
start of tcxt
cnd of tcxt
cnd of transm.
cnquiry
acknowlcdgc
bcll
backspace
hoilzontal tab
linc fccd
vrtical tab
fom fced
caniage rcturn
shift out
shift in
data link ccape
ddicc control I
dcvicc ontrol 2
devicc control J
dev<ont- 4-stop
ncgative ack.
synchronization
cnd of tcxt blocl
canel
cnd of mcdium
substilulc
cscapc
filc scparator
grouP seParator
rccord $parator
unit scparator
spac (rev6)

double quote

single quotc
lcft parcnth6is
right parcnthcis

comma
minus, hyphcn
period (tcl,cia)
slash



/

26

Oxr. AreE. EnPp. Elrln{octg

back-quotc

Oxt. Axrt. Et)pp. E(rlPicetq

<&operyivog2

oinrc tehr6
oil|ra Fsoaio

(6ttt0. ;rell' tvnon.T

xrirStrog 0a rp,
Kr{peg.'Eva6 .

6vog 6uo5r169
Srrci y49io, tc
6nog to <.=,r, (
pryotr6rspoE a
6(t bits 26 : &

Mro nrOor
,rlvcKo I-5 pe
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