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F877 Instruction Set

14-Bit Word
Byte-Oriented Instruction
F: File Register (or RAM)
D: Destination
D=0: Destination > W
D=1: Destination - File Register
Bit-Oriented Instruction
B: Bit Field
F: Register File where the Bit is located
Literal and Control Operation
K: 8-bit constant



General Form of Instruction

Byte-oriented file register operations
13 g8 7 B 0

OPCODE il f(FILE #)
d = 0 for destination W

d = 1 for destination f
f = 7-bit file register addrass

Bit-oriented file register operations
13 10 9 L 0
OPCODE b (BIT &) f (FILE #)

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

Literal and conbrol operations
General
13 I 0
OPCODE k (literal)

¥ = 8=t immediate value

CELL and GoTo instructions only
13 11 10 0
OPCODE k (literal)

k= 11-bit immediate valua




Instruction List

Mnemonic, o 14-Bit Opcode Status
Description Cycles Motes
Operands MSh L5 | Affectad
BYTE-ORIENTED FILE REGISTER OPERATIONS
ADDWF fd &dd W and f Cc.DCZ 1.2
ANDWF fd AMD W with | £ 1.2
CLRF f Claar f i 2
CLEW - Claar W DHKK  HKEX rd
COMF fd Complemant f dfff ffff £ 1,2
DECF fd Decrament | 1 dff £ 1.2
DECFSL f, d Decrament |, Skip if O {2} if 12,3
MCF f, d norament f 1 if £ 1.2
MCFSZ f, d ncremant f, Skip if 0 (2} 1t 123
CRWF fd nclusiva OR W with f 1 dff i 1.2
MOV fd Mowve f if 1 £ 1.2
MOVYWE f Mowe Wila | 1£1
MO - Mo Operation DI
RLF f, d Rolate Laft | through Carry £1 c 1.2
RHEF f, d Rolate Right | through Carry 1 c 1.2
SUBWF fd Subtract W from | C.DCZ 1.2
SWAPF f, d Swap nibbles in f 1.2
AOHWE f, d cxclusive QR W with | £ 1.2
BIT-ORIENTED FILE REGISTER OPERATIONS
BCF fb Bil Clear £ bk E 1,2
BSF fb Bil Sel f bl E 1.2
BTFSC fb Bil Tast f, Skip if Claar 1{2) bl E |
BTFSS f b Bit Tast f, Skip it Sal 142) bl E 3
LITERAL AMD CONTROL OPERATIONS

ADDLW k &dd literal and W 1% kkkk kikkik Cc.DC.Z
ANDLW k AMND litzral with W 11 kkkk kikikk i
CALL k Call subroutine 2 ok kel kol
CLRWDOT - Claar Walchdag Timear 1 1y 1 1€ TO,PC
EOTO k 5o i address 2 kkk kkkk kikikik
CRLW k nclusiva R literal with W 1 Ml kkkk £
MOVLWY k Mowe litaral to W xx  kkkk
RETFIE - Return from intermupt 2 } SJalh
RETLW k Heturn with litaral in W 2 wx ikl kkikk
RETURM - Return from Subroulins 2 hi} 11y,
SLEEP - Go into standby mode 1 1 TOPD
sUBLW k Subtract W from literal I kkkk kikikk C.DC.Z
XORLW k cxclusive OR literal with W 1 y kel kickele £




Destination of the result & Machine Code

D=0: Destination > W
D=1: Destination - File Register (Default)

addwf PORTD ;

Add content of PORTD to content of the W and
store the result back into PORTD

addwf PORTD, O ;

Add content of PORTD to content of the W and
store the result into W



Register Addressing Modes

Immediate Addressing

(ex) MOVLW OxOF

Direct Addressing
Uses 7 bits of 14 bit instruction to identify a register file address
8th and 9t bit comes from RPO and RP1 bits of STATUS register.
Initial condition for RPO and RP1: RP1=RP0=0
(ex) SSPCON EQU 0x14

STATUS EQU 0x03
SSPSTAT EQU 0x94

BCF
BCF
BSF
BCF

File

Address

Indirect addr ™| 0oh ndiract addr | aon ndirect addr. "} 100h ndirect addr.!”
TMRO 0ih oPTION REG| 81h TMRO 101h OPTION_REG)
PCL 02h PCL B2h PCL 102h PCL
STATUS | 03h STATUS | 83h STATUS | 103h STATUS
FSR 04h FSR B4h FSR 104h FSR
STATUS, 0X05 [ rom |w [aufwm
! PORTB 0&h TRISE BEh PORTE 106h TRISB
PORTC 07h TRISC 87h 107h
SSPCON, 0Ox01 PORTD ™ | 08h TRISD™ | gan 108h
PORTE ™ | 0%h TRISE ™ | agn 109h
STATUS OX05 PCLATH | DAh PCLATH | 8Ah PCLATH | 10ah PCLATH
’ INTCON 0Bh INTCOM 8Bh INTCON 10Bh INTCON
PIR1 0Ch PIE1 BCh EEDATA | 10Ch EECONA
SSPSTAT, 0x02 PIR2 | 0Dh PIEZ___| BDh EEADR | 10Dh EECON2
TMR1L CER PCOM BEh EEDATH 10Eh Rasarvadt®
TMRIH OFh 8Fh EEADRH | 10Fh Rasarved?
TICOM 10h a0h 110h
TMR2 11h SZPCONZ S1h 1h
T2COM 12h PR2 82h 112h
SSPBUF | 13h SSPADD | 9a3h 113h
SSPCON | 14h SSPSTAT | 24n 114h
Ea=I"Z] 1Eh ne 116h
oz Jswrus | we | wee [ meo | ™ [ mm [ 2z | oo ] |
[ 1an |szrcon | woor | sspov | sseew | ckp | ssems | sseuz | ssewt | osseuo
Em [sspster | swe | cke | o | [ s T rw | wsa | & | 6

180h
181h
182h
183h
184h
185h
186h
187h
188h
185h
184Ah
18Bh
18Ch
180h
18Eh
18Fh
150h
191h
192h
183h
194h
R R



Direct Addressing - Recap

Fili
. Address  Content
Byie-ariented o bit-griened III'\IF-I.;.:“FII'I 00 .
T - srR |\
(Tl el o] - 11 FSSPEON
Pl | ;
RPO o ¥,
STATUS negister r'{ Page 0
RP1~. / GPR

EA [ofolloliolilole] —
—_—————

1 ‘ v T, +

- jemed i ., % BSPSTATH SFR
Byig-oriemed or bir-omenied insiruction ’,H-JI-:- =9
13 L] 0 Ir | o I——
EEEENEEOODO0O0 |
|
GPR Page 1
RPD |
STATUS registcr /
RP1—
EA [ofifo[ioio]0] — & .
L . S
v 4
PORTC 07h TRISC B7h 107h 187h
PORTD 0&h TRISD BER 108h 1B8h
PORTE 0ah TRISE BSh 109h 188h
uuuuuu il o | e LW I = mgann 12
SSPCON | 14h SSPESTAT | 94h 114h 1594h
mreERl 18h Rk 11Rh 10G8h

L |7Fn L Ifhn L———  J4"wh L 1 1FFn
Bank 0 Bank 1 Bank 2 Bank 3



Indirect Addressing

INDF register

Any instruction using the INDF actually accesses the register
pointed to by the File Select Register (FSR).

A 9-bit EA is obtained by concatenating the 8-bit FSR

register and the IRP bit(STATUS<7>)
Example: Erase the RAM section of 0x20-0x2F

Movlw 0x20; pointer —
Movw¥ FSR
Instructi
Next cIrf INDF =
= Opcode | Address |
inct FSR i i
btfss FSR, 4 9
File Address = INDI
goto next
Addrass =0 Address = 0h
------ - . N i
natruction . '?
Fetched y
STATUS 03h STATUS B3h STATUS 103h STATUS 183h - =
FER 0dh FSR B4h FSR 104h FSR 184h Opcode | File | | I-ZI’| FSR |
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Direct vs. Indirect Addressing

DIRECT ADDRESSING INDIRECT ADDRESSING
RP1:RPO B fram apoode 0 RP 7 FSH ragister
ojo(l1(ojoj0j0]0
L‘ﬁ_" ) 4 \ L A, ¥ s
hank salact  Iocation select | bank sebact Izcation select
B, g (0 01 10 11 -
| {0h BOh 10106 18B0Oh
20 - SN
medans
2 CLRINDF ™clear  cLp (FSR)
what F5R
peinis, i.e,
TFh FFh 17Fh 1FFh
Bank O Bank 1 Bank 2 Bank 3



Instruction Sets

—description convention

Field Description
£ Register file address (0x00 to 0x7F)
W Working register (accumulator)
b Bit address within an B-bit file register (0 to 7)
k Literal field, constant data or label {may be either an 8-bit or an 11-bit value)
3 Don't care (0 or 1)

The assembler will generate code with x = 0. It is the recommended form of use for
compatibility with all Microchip software tools.

d Destination select;

d = 0: store result in W,

d = 1: store result in file register 1.

dest Destination either the W register or the specified register file location
label Label name

TOS Top of Stack

PL Program Counter

PCLATH | Program Counter High Latch

GIE Slobal Interrupt Enable bit

WOt Watchdog Timer
TO Time-out bit
PD

]

)

F Power-down bit
[ Ciptional
( Contents
¥ Assigned to
<= Register bit field
g In the set of
iralics | User defined term (font is courier)
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ADD LW Add Literal and W

Syntax: [ label] ADDLW  k

Operands: 0<k<255

Operation: (W)+k —->W

Status Affected: C,DC, Z

Encoding: 11 111x | kkkk | kkkk

Description: The contents of the W register are added to the eight bit literal 'k' and the result is
placed in the W register.

Words: 1

Cycles: 1

Example1 ADDLW  0x15

Before Instruction

W = 0x10
After Instruction

W = 0x25

Example 2 ADDLW  MYREG

Before Instruction

W = 0x10

Address of MYREG T = 0x37

t MYREG is a symbaol for a data memory location
After Instruction

W = 0x47

11



ADDWF

Syntax:

Operands:

Operation:
Status Affected:
Encoding:

Description:

Words:
Cycles:

AddW and f

[ label] ADDWF  f,d

0<f<127
de [0,1]

(W) + (f) — destination
C,DC, Z

00 0111 dfff

Efff

Add the contents of the W register with register 'f'. If 'd' is 0 the result is stored in the
W register. If 'd' is 1 the result is stored back in register 'f".

1
1

Example 1 ADDWF FSR, 0
Before Instruction
W = 0x17
FSR = 0xC2
After Instruction
W = 0xD9
FSR= 0xC2
Example 2 ADDWF  INDF

Befare Instruction

W = 0x17

FSR= 0xC2

Contents of Address (FSR) = 0x20
After Instruction

W = Ox17

FSR= 0xC2

Contents of Address (FSR) = 0x37

12



ANDLW

And Literal with W

Syntax:
Operands:
Operation:
Status Affected:
Encoding:

Description:

Words:
Cycles:

[ label] ANDLW  k
0<k <255
(W).AND. (k) — W
y4

11 1001 kkkk kkkk

The contents of W register are AND'ed with the eight bit literal 'k’. The result is
placed in the W register.

1
1

Example 1 ANDLW Jx&F
Before Instruction . 0101 1111 (0x5F)
W = 0xA3 . 1010 0011 (0xA3)
After Instruction G mmmmmmmmm —mmoeo
W = 0x03 . 0000 0011 {0x03)
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ANDWF

AND W with f

Syntax:
Operands:

Operation:
Status Affected:
Encoding:

Description:

Words:
Cycles:

[ label] ANDWF  fd
0<f<127

de [0,1]

(W).AND. (f) — destination

z

00

0101 dfff Efff

AND the W register with register 'f'. If 'd" is 0 the result is stored in the W register. If
'd" is 1 the result is stored back in register 'f".

1
1

Example 1 ANDWF FSR
Before Instruction ; 0001 0111 (0x17)
W = 0x17 ; 1100 0010 (0xC2)
FSR= 0xC2 e
After Instruction . 0000 0010 (0x02)
w = 0xi17
FSR= 0x02
Example 2 ANDWF  FSE, O
Before Instruction : 0001 0111 (0x%17)
W = 0x17 ; 1100 0010 (0xC2)
FSR= 0xC2 e
After Instruction . 0000 0010 (0x02)
W = 0x02
FSR= 0OxC2

14




BCF

Syntax:
Operands:

Operation:

Status Affected:

Encoding:
Description:
Words:
Cycles:

BSF

Syntax:
Operands:

Operation:

Status Affected:

Encoding:
Description:
Words:
Cycles:

Bit Clear f
Example 1 BECFE FLAG REG, 7
[ label] BCF  fb Before Instruction
0<f<127 FLAG_REG = 0xC7 ; 1100 0111
0<b<s7 After Instruction
0 — f<b> FLAG_REG = 0x47 ; 0100 0111
None
01 00bb | bfff FEEE
Bit'b" in register 'f' is cleared.
1
1
Bit Set f
— BSFE FLAG REG, 7
[ label ] BSF f,b
Before Instruction
0=<f=<127 FLAG_REG =0x0A ; 0000 1010
0<b<7? .
: After Instruction
<ph>
T f<b FLAG_REG =0x8A . 1000 1010
None
01 01bb bfff ffff

Bit 'b" in register 'f" is set.
1
1

15




BTFSC

Bit Test, Skip if Clear

If bit 'b" is '0' then the next instruction (fetched during the current instruction execu-
tion) is discarded, and a NOP is executed instead, making this a 2 cycle instruction.

Case 1:

Before Instruction
PC = addressHERE
FLAG= 0 soxoex
After Instruction
Since FLAG=4>=(,
FC = addressTRUE

Syntax: [ label] BTFSC fb
Operands: 0=f<127
0<b<7
Operation: skip if (f<b=) =0
Status Affected: None
Encoding: 01 10bb bfff EEEF
Description: If bit 'b" in register 'f' is '0" then the next instruction is skipped.
Words: 1
Cycles: 1(2)
Example 1 HERE BTFSC FLAG, 4

FALEE GOTO PROCESS CODE

TRUE .

Case 2:

Before Instruction
PC = addressHERE
FLAG=  xwxl xoxxx
After Instruction
Since FLAG=4>=1,
PC = addressFLLSE

16




BTFSS

Bit Test f, Skip if Set

If bit 'b" is 1", then the next instruction (fetched during the current instruc-
tion execution) is discarded and a NOP is executed instead, making this a

Syntax: [ label | BTFSS fb
Operands: 0<f<127
0<b<7
Operation: skip if (f<b=) = 1
Status Affected: None
Encoding: 01 11bb bEfff FEEF
Description: If bit 'b" in register 'f' is "1" then the next instruction is skipped.
2 cycle instruction.
Words: 1
Cycles: 1(2)
Example 1 HERE BTFSS FLAG, 4
FALSE GOTO PROCESS_ CODE
TRUE .

Case 1: Before Instruction
FPC = addressHERE
FLAG= w0 xxwx
After Instruction
Since FLAG=4==10,
PC =  addressFALSE
Case 2: Before Instruction

FPC =  addressHERE

FLAG= el s
After Instruction

Since FLAG=4>=1,

FC =  addressTRUE

17




CALL Call Subroutine

Syntax: [ label] CALL k
Operands: 0<k<2047
Operation: (PC)+ 1— TOS,

k — PC<10:0>,

{F‘CLATH*‘-‘A:S}} — PC<12:11=>
Status Affected: None
Encoding: 10 Okkk | kkkk | kkkk

Description: Call Subroutine. First, the 13-bit return address (PC+1) is pushed onto the
stack. The eleven bit immediate address is loaded into PC bits <10:0>. The
upper bits of the PC are loaded from PCLATH<4:3>. CALL is a two cycle

instruction.
Words: 1
Cycles: 2

Example 1 HERE CALL  THERE

Before Instruction
PC = AddressHERE
After Instruction
TOS = Address HERE+1
FPC = Address THERE




CLRF

Clear f

Syntax:
Operands:
Operation:

Status Affected:
Encoding:
Description:
Words:

Cycles:

CLRW

[ label] CLRF f
0<f<127

00h — f
1= 7

Z

00 0001

1EfF

Efff

Example 1

The contents of register 'f' are cleared and the Z bit is set.

1
1

ClearW

Syntax:
Operands:
Operation:

Status Affected:

Encoding:
Description:
Words:
Cycles:

[ label] CLRW
None

00h =W
1=2

Z

a0 0001

033

HEHEX

W register is cleared. Zero bit (£) is set.

1
1

Example 1

CLEF FLAG REG

Before Instruction
FLAG _REG=0x5A
After Instruction
FLAG_REG=0x00
zZ = 1

CLEW

Before Instruction

w = Ox5A,
After Instruction

w = O0x00

Z = 1

19




COMF

Complement f

Example 1

Syntax: [ label] COMF fd
Operands: 0<f<127 Sl REGL, O
d e [0,1] Before Instruction
Operation: (f) — destination e
After Instruction
Status Affected: Z REG1= 0x13
Encoding: 00 | 1001 | dfff | £fff w = OxEC
Description: The contents of register 'f' are 1's complemented. If 'd’ is 0 the result is
stored in W. If 'd" is 1 the result is stored back in register 'f'.
Words: 1
Cycles: 1
DECF Decrement f Example 1
Syntax: [ label] DECF fd s BN
Operands: 0<f<127 Before Instruction
de [0,1] CNT= 0x01
Operation: (f) - 1 — destination Z =0
After Instruction
Status Affected: Z CNT= 0x00
Encoding: 00 0011 | dffef FEFF Z = 1
Description: Decrement register 'f. If 'd" is O the result is stored in the W register. If 'd" is 1 the
result is stored back in register 'f'.
Words: 1
Cycles: 1

20



DE C FSZ Decrement f, Skip if 0

Syntax: [ label] DECFSZ f.d
Operands: 0<=f=<127
de [0,1]
Operation: (f) - 1 — destination; skip if result = 0
Status Affected: None
Encoding: 00 1011 | dfff | £fff
Description: The contents of register 'f are decremented. If 'd" is O the result is placed

in the W register. If 'd" is 1 the result is placed back in register 'f".

If the result is 0, then the next instruction (fetched during the current
instruction execution) is discarded and a NOP is executed instead, mak-
ing this a 2 cycle instruction.

Words: 1
] Case 1: Before Instruction
Cycles: 1(2) PC = address HERE
CNT = Ox01
After Instruction
CNT = 0x00
FC = address CONTINUE
Example
T DECFSZ  CONT, 1 Case 2: Before Instruction
GOTO LOOP Zﬁ_r = Sd.f; €SS HERE
= b4
CONT INUE : After Instruction
. CNT = Ox01
PC = address HERE + 1




GOTO

Unconditional Branch

Syntax: [ label] GOTO k
Operands: 0 <k <2047
Operation: k — PC<10:0>
PCLATH<4:3> — PC<12:11>
Status Affected:  None
Encoding: 10 1kkk | kkkk | kkkk
Description: GOTO is an unconditional branch. The eleven bit immediate value is loaded
into PC bits <10:0=>. The upper bits of PC are loaded from PCLATH<4:3>.
GOTO is a two cycle instruction.
Words: 1
Cycles: 2
I N c F Increment f Example
Syntax: [ label] INCF fd INCF CNT. 1
: <fg
Sl el Before Instruction
de [0,1]
) CNT=  OxFF
Operation: (f) + 1 — destination Z = 0
Status Affected: Z After Instruction
Encoding: 00 1010 | Qfff | £Eff gNT: ?XUD
Description: The contents of register 'f' are incremented. If 'd" is O the result is placed in
the W register. If 'd" is 1 the result is placed back in register 'f'.
Words: 1
Cycles: 1
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INCFSZ

Increment f, Skip if 0

Syntax:
Operands:

Operation:
Status Affected:
Encoding:

Description:

Words:
Cycles:

[ label] INCFSZ f.d
0=<f=<127
d e [0,1]
(f) + 1 — destination, skip if result = 0
None
00 1111 | dfff EfEE

The contents of register 'f' are incremented. If 'd' is 0 the result is placed in
the W register. If 'd" is 1 the result is placed back in register 'f'.

If the result is 0, then the next instruction (fetched during the current
instruction execution) is discarded and a NOP is executed instead, making

this a 2 cycle instruction.
1
1(2)

Example
HERE INCFSZ  CNT
GOTO LOOP
CONTINUE e
L ]
L ]

Case 1: Before Instruction
PC = address HERE
CNT =  OxFF
After Instruction
CNT = 000
PC = address CONTINUE
Case 2: Before Instruction

PC = address HERE
CNT = 0x00
After Instruction
CNT = 0x01
PC =  address HERE + 1

23



IORLW

Inclusive OR Literal with W

Syntax:
Operands:
Operation:
Status Affected:
Encoding:

Description:

Words:
Cycles:

IORWF

[label] 1ORLW k
0<k <255

(W).OR. k — W

z

11 1000 kkkk klklk

The contents of the W register is OR'ed with the eight bit literal 'k'. The result is

placed in the W register.
1

1

Inclusive ORW with f

Example
IORLW  0x35

Before Instruction

W = 0Ox9A
After Instruction

W = 0xBF

z = 0

Syntax:
Operands:

Operation:
Status Affected:
Encoding:

Description:

Words:
Cycles:

[ label] IORWF fd

0<f<127
de [0,1]
(W).OR. (f) — destination
z
00 0100 | Afff EEFF

Example

ICEWF RESULT, 0

Before Instruction
RESULT=0x13
w = 0x91

After Instruction
RESULT=0x13
W x93
z ]

Inclusive OR the W register with register 'f. If 'd' is 0 the result is placed in

the W register. If 'd" is 1 the result is placed back in register 'f'.
1
1
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MOVLW

Move Literal to W

Example
Syntax: [ label] MOVLW k
Operands: 0<k<255 MOVLW  OxGSA
Operation: k—W After Instruction
Status Affected:  None Ll s
Encoding: 11 00xx | kkkk [ kkkk
Description: The eight bit literal 'k' is loaded into W register. The don't cares will assemble as 0's.
Words: 1
Cycles: 1
MOVF Move f Example
Syntax: [ label] MOVF fd KSR e S
Operands: 0<f<127 Before Instruction
W = 0x00
de (0] FSR= 0xC2
Operation: (f) — destination After Instruction
Status Affected: Z ;*’ = gxcz
Encoding: 00 1000 | Afff EEEF
Description: The contents of register 'f' is moved to a destination dependent upon the
status of 'd". If 'd’ = 0, destination is W register. If 'd’' = 1, the destination is
file register 'f'itself. 'd' = 1 is useful to test a file register since status flag Z
is affected.
Words: 1
Cycles: 1

25



MOVWF

Move W to f

Syntax:
Operands:
Operation:
Status Affected:
Encoding:
Description:
Words:

Cycles:

NOP

[ label] MOVWF f
0<f<127
(W) — f

None

ao 0000 1fff FFff

Move data from W register to register 'f".

1
1

No Operation

Example

MOVWE OPTION REG

Before Instruction
OPTION_REG=0xFF
W = Ox4F

After Instruction
OPTION_REG=0x4F
W = OxdF

Syntax:
Operands:
Operation:
Status Affected:
Encoding:
Description:
Words:

Cycles:

[ label] NOP
None
No operation

None

00 oooo Oz0 0oao

MNo operation.
1
1

Example
HERE NOF

Before Instruction

PC = address HERE
After Instruction
PC = address HERE + 1

26



RETFIE

Return from Interrupt

W

Example
HERE CALL TABLE
.
L ]
L ]
TABLE ADDWF PC
RETLW k1
RETLW k2
.
.
L ]
RETLW kn

Before Instruction

H

W contains table

offzet value

W now has table

W = offset

;Begin table

End of table

W = 0x07
After Instruction
W = wvalue of k8
PC = TOS Address Here + 1

value

Syntax: [ labell RETFIE
Operands: None
Operation: TOS — PC,
1 — GIE
Status Affected:  None
Encoding: 00 0000 0000 1001
Description: Return from Interrupt. The 13-bit address at the Top of Stack (TOS) is
loaded in the PC. The Global Interrupt Enable bit, GIE (INTCON<7>), is
automatically set, enabling Interrupts. This is a two cycle instruction.
Words: 1
Cycles: 2
RETLW Return with Literal in W
Syntax: [ labell] RETLW k
Operands: 0<k=255
Operation: k — W;
TOS — PC
Status Affected: None
Encoding: 11 0lxx | kkkk | kkkk
Description: The W register is loaded with the eight bit literal 'k". The program counter is
loaded 13-bit address at the Top of Stack (the return address). This is a
two cycle instruction.
Words: 1
Cycles: 2




RETURN Return from Subroutine

Syntax: [ label] RETURN

Operands: None

Operation: TOS — PC

Status Affected: None

Encoding: 00 0000 | 0000 | 1000

Description: Return from subroutine. The stack is POPed and the top of the stack
(TOS) is loaded into the program counter. This is a two cycle instruc-
tion.

Words: 1

Cycles: 2

28



RLF

Rotate Left f through Carry

Example

ELF EEG1, 0

Before Instruction
REG1= 1110 0110
C = 0

After Instruction
REG1=1110 0110
W =1100 1100
C =1

Syntax: [ label] RLF fd
Operands: 0<f<127
d e [0,1]
Operation: See description below
Status Affected: c
Encoding: 00 1101 | dfff fEfE
Description: The contents of register 'f' are rotated one bit to the left through the Carry
Flag. If 'd" is O the result is placed in the W register. If 'd" is 1 the result is
stored back in register 'f'.
-—| Register f |~—|
Words: 1
Cycles: 1
RRF Rotate Right f through Carry
Syntax: [label] RRF fd
Operands: 0=<f<127
de [0,1]
Operation: See description below
Status Affected: C
Encoding: 00 1100 | dffE Efff
Description: The contents of register 'f' are rotated one bit to the right through the Carry
Flag. If 'd" is O the result is placed in the W register. If 'd" is 1 the result is
placed back in register 'f'.
—[C}~[Fegsert ]~
Words: 1
Cycles: 1

Example

RRF EEG1, D

Before Instruction
REG1= 1110 0110
W = oo soeww
C =0

After Instruction
REG1= 1110 0110
W = 0111 0011
C = 0

29



SUBLW

Subtract W from Literal

Example
SUBLW 0x02

Before Instruction

W = 0Ox01
Syntax: [label]l] SUBLW k C = x
Operands: 0<k<255 Z =X
[ ion; Iti iti
Operation: K - (W) - W After Instruction; result is positive
W = 0x01
Status Affected: C.DC Z c = 1;{
Encoding: 11 110x kkkk kkkk Z =10
Description: The W register is subtracted (2's complement method) from the eight bit
literal 'k'. The result is placed in the W register.
Words: 1
Cycles: 1
Example
SU BWF Subtract W from f
SUEWE EEG1, 1
Syntax: [ label] SUBWF f.d Before Instruction
Operands: 0<f=<127 REG1= 3
de [D,1:| W = 92
Operation: (f) - (W) — destination C = x
Status Affected: C,DC, Z S
Encoding: 00 | 0010 | AFFF | FEFf After Instruction
Description: Subtract (2's complement method) W register from register 'f. If 'd" is O the &EG 1_: ;
result is stored in the W register. If 'd" is 1 the result is stored back in reg- c - ;
ister 'f'. -
Z =0
Words: 1
Cycles: 1
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SWAPF

Swap Nibbles in f

Syntax:
Operands:

Operation:

Status Affected:
Encoding:

Description:

Words:
Cycles:

XORLW

[ label] SWAPF fd

0<f<127
de [0,1]

(f<3:0>) — destination<7:4>,
(f<7:4>) — destination<3:0>

MNone

0a 1110 dfff

ffff

The upper and lower nibbles of register 'f' are exchanged. If 'd" is 0 the
result is placed in W register. If 'd" is 1 the result is placed in register 'f".

1
1

Exclusive OR Literal with W

Example

SWAPF REG, O
Before Instruction

REG1= OxAS
After Instruction

REG1= 0xA5
W = Ox5A

Syntax: [labef] XORLW k W 0xB5
O ds: 0<k<255 ,
perands After Instruction
Operation: (W).XOR. k =W
W = Ox1A

Status Affected: Z 7 =0
Encoding: 11 1010 | kkkk | kkkk
Description: The contents of the W register are XOR'ed with the eight bit literal 'k'. The

result is placed in the W register.
Words: 1
Cycles: 1

Example

ZORLW OxAF

Before Instruction

; 1010 1111 (0xAF)
; 1011 0101 (0xB5)

; 0001 1010 (0x1A)
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XO RWF Exclusive OR W with f

Syntax: [ label] XORWF fd
Operands: 0=<f<127
d e [0,1]
Operation: (W).XOR. (f) — destination
Status Affected: Z
Encoding: 00 0110 | Q4fff fEFf
Description: Exclusive OR the contents of the W register with register 'f". If 'd" is 0 the
result is stored in the W register. If 'd" is 1 the result is stored back in regis-
ter 'f.
Words: 1
Cycles: 1
Example
XORWE REG - 1010 1111 { O%AF)
Before Instruction ; 1011 0101  (0xB5)
REG= OxAF S
W= 0xBS ; 0001 1010  (0x1A)
After Instruction
REG= Ox1A
W = 0xB5

32



F877 Instruction — Programming Tips

Tips on Instruction
Skills and Tricks
Frequently Met Situations

(a) Turn on/off an LED

An LED is connected to a pin at one, say,
PORTB<O0>, and to a ground at the other.

Use a bit-oriented file register operation:
bsf PORTB, 0x00 ;to turn on and

BSF PORTB, O :same effect
bcf PORTB, 0x00 ;to turn off.

BCF PORTB, 0 :same OFF

RAMANG
RA1IAN1
RAZIAN ZARER-
RAJANINVRER+
RANTOCK
RASANATE
REGROIANS
RE 1 TRIANE
REZICSIANT W55
Voo FOTESET

RN

PIC 16F877-20/P

Vo

=

Lg

e

k

Wis ROGPSPE
OSC1CLKIN RUAFEES

OECHTCLEOUT RO4ESPY




Tips — Variable Declaration

(b)Variable Declaration
In C:

byte temp
intx
In PIC:

Variables must occupy physical RAM space
CBLOCK ...ENDC pair

Example: RAM

CBLOCK 0x20 szo“a_temp page 0O
temp Ox21—|x
=
ENDC SN

I

page

page 3
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Tips — I/O designation

(c) 1/0 designation to the 1/0 Port
1/0 Ports: PORTA, PORTB, PORTC, PORTD, PORTE
Bi-directional
Input or Output

1/0 selection file register
TRISA for PORTA; TRISB for PORTB; TRISC for PORTC
TRISD for PORTD; TRISE for PORTE
Each pin can be selected as

1: Input

0: Output BSF STATUS, RP1 'move to page 1
CLRF TRISB rPROTB all output
BSF TRISB, 1 sPORTB<1> is input

rall others, outputs
MOVLW O0xFO
MOVWF TRISB sPORTB<0-3> outputs
;PORTB<4-7> inputs
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Tips — Reading Sensor Input

(e) Reading sensor (digital) input and
decision-making based on the input

PIR motion detector & buzzer example

PIR output

1: No motion detected
O: Motion detected

Buzzer

1: Buzzer On
0: Buzzer Off

Use BTFSS or BTFSC
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STATUS
PORTB
TRISB
PORTD
TRISD
Pl

PO

PIR
BUZ

MONITOR BCF

AGATIN

Ox02 ;Buzzer 1s connected to PORTD<2>

EQU 0x03
EQU 0x06
EQU 0x86
EQU 0x08
EQU Ox88
EQU 0x06
EQU 0x05
EQU 0x01 ;PIR i1s connected to PORTBE<1>
EQU
BCF STATUS, Pl
BSF STATUS, PO rpage 1
BSF TRISB, PIR
BCE TRISD, BUZ
STATUsS, PO ;page O
BCF PORTD, BUZ ;Buz Off
BTFSC PORTE ,PIR
GOTO AGAIN
BSFE PORTEB, BUZ
GOTO MONITOR
END
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