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PICmicro MCU Instruction SetPICmicroPICmicro MCU Instruction SetMCU Instruction Set
● 12-bit core
● 14-bit core
● 16-bit core
● 16-bit enh. core

● 12-bit core
● 14-bit core
● 16-bit core
● 16-bit enh. core

33 33 instructionsinstructions

●● Easy to learnEasy to learn
●● High compactionHigh compaction
●● Very powerful singleVery powerful single--word instructions word instructions 
●● All singleAll single-- cycle except program branchescycle except program branches
●● Upward compatibility of instructionsUpward compatibility of instructions

35 35 instructionsinstructions
58 58 instructionsinstructions
77 77 instructionsinstructions
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PIC16CXX Architecture
Clocking Scheme

PIC16CXX ArchitecturePIC16CXX Architecture
Clocking SchemeClocking Scheme

● Instruction cycle rate is 1/4 of clock input frequency
● Instruction cycle is 200 ns at 20 MHz clock rate
● Instruction cycle rate is 1/4 of clock input frequency
● Instruction cycle is 200 ns at 20 MHz clock rate

OSC1

Q1

Q2

Q4

Q3

OSC2

Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4

1  instruction cycle

Legend: Typically: Q1 = Read  Q2 = Decode  Q3 = Execute  Q4 = Write
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PICmicro MCU Instruction Set
Summary (14-bit core)

PICmicro MCU Instruction Set
Summary (14-bit core)

NOPNOP -- No OperationNo Operation
MOVWFMOVWF ff Move W to fMove W to f
CLRWCLRW -- Clear WClear W
CLRFCLRF ff Clear fClear f
SUBWFSUBWF f,df,d Subtract W from fSubtract W from f
DECFDECF f,df,d Decrement fDecrement f
IORWFIORWF f,df,d Inclusive OR W and fInclusive OR W and f
ANDWFANDWF f,df,d AND W and fAND W and f
XORWFXORWF f,df,d Exclusive OR W and fExclusive OR W and f
ADDWFADDWF f,df,d Add W and fAdd W and f
MOVFMOVF f,df,d Move fMove f
COMFCOMF f,df,d Complement fComplement f
INCFINCF f,df,d Increment fIncrement f
DECFSZDECFSZ f,df,d Decrement f, skip if zeroDecrement f, skip if zero
RRFRRF f,df,d Rotate right f through carryRotate right f through carry
RLFRLF f,df,d Rotate left f through carryRotate left f through carry
SWAPFSWAPF f,df,d Swap nibbles of fSwap nibbles of f
INCFSZINCFSZ f,df,d Increment f, skip if zeroIncrement f, skip if zero

BCFBCF f,bf,b Bit clear fBit clear f
BSFBSF f,bf,b Bit set fBit set f
BTFSCBTFSC f,bf,b Bit test f, skip if clearBit test f, skip if clear
BTFSSBTFSS f,bf,b Bit test f, skip if setBit test f, skip if set

SLEEPSLEEP -- Go into standby modeGo into standby mode
CLRWDTCLRWDT -- Clear watchdog timerClear watchdog timer
RETLWRETLW kk Return, place literal in WReturn, place literal in W
RETFIERETFIE -- Return from interruptReturn from interrupt
RETURNRETURN -- Return from subroutineReturn from subroutine
CALLCALL kk Call subroutineCall subroutine
GOTOGOTO kk Go to address (k is 9Go to address (k is 9--bit)bit)
MOVLWMOVLW kk Move literal to WMove literal to W
IORLWIORLW kk Inclusive OR literal with WInclusive OR literal with W
ADDLWADDLW kk Add literal with WAdd literal with W
SUBLWSUBLW kk Subtract W from literalSubtract W from literal
ANDLWANDLW kk AND literal with WAND literal with W
XORLWXORLW kk Exclusive OR literal with WExclusive OR literal with W

ByteByte--Oriented OperationsOriented Operations BitBit--Oriented OperationsOriented Operations

Literal and Control OperationsLiteral and Control Operations

f = File Register, k = literal value (8-bit), b = bit address <0,7>, d = destination (0=f, 1=W)
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PICmicro MCU Instruction Set
Byte-Oriented Operations

PICmicro MCU Instruction Set
Byte-Oriented Operations

1414--bit Instruction for Byte Oriented Operationsbit Instruction for Byte Oriented Operations

OP CODEOP CODE dd ff ff ff ff ff ff ff

d = Destination Bitd = Destination Bit
d = 0 for destination Wd = 0 for destination W
d = 1 for destination Fd = 1 for destination F

f = 7f = 7--bit Register Addressbit Register Address

Example:Example:
ADDWF   ADDWF   REG, WREG, W
ADDWFADDWF f, df, d

NOPNOP --
MOVWFMOVWF ff
CLRWCLRW --
CLRFCLRF ff
SUBWFSUBWF f,df,d
DECFDECF f,df,d
IORWFIORWF f,df,d
ANDWFANDWF f,df,d
XORWFXORWF f,df,d
ADDWFADDWF f,df,d
MOVFMOVF f,df,d
COMFCOMF f,df,d
INCFINCF f,df,d
DECFSZDECFSZ f,df,d
RRFRRF f,df,d
RRLRRL f,df,d
SWAPFSWAPF f,df,d
INCFSZINCFSZ f,df,d

ByteByte--OrientedOriented
OperationsOperations
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PICmicro MCU Instruction Set
Byte-Oriented Operations

PICmicro MCU Instruction Set
Byte-Oriented Operations

NOP No Operation
Syntax: NOP
Operands: None
Operation: No operation
Status: None
Encoding: 00 0000 0000 0000
Words: 1
Cycles: 1

NOP No Operation
Syntax: NOP
Operands: None
Operation: No operation
Status: None
Encoding: 00 0000 0000 0000
Words: 1
Cycles: 1

● Example:
NOP

● Example:
NOP
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PICmicro MCU Instruction Set
Byte-Oriented Operations

PICmicro MCU Instruction Set
Byte-Oriented Operations

MOVWF Move W to f
Syntax: MOVWF  f
Operands: 0 <= f <= 127
Operation: (W) -> (f)
Status: None
Encoding: 00 0000 1fff fff
Words: 1
Cycles: 1

MOVWF Move W to f
Syntax: MOVWF  f
Operands: 0 <= f <= 127
Operation: (W) -> (f)
Status: None
Encoding: 00 0000 1fff fff
Words: 1
Cycles: 1

● Example:
MOVWF FSR
Before Instruction

FSR = 0xFF
W = 0x4F

After Instruction
FSR = 0x4F
W = 0x4F

● Example:
MOVWF FSR
Before Instruction

FSR = 0xFF
W = 0x4F

After Instruction
FSR = 0x4F
W = 0x4F
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PICmicro MCU Instruction Set
Byte-Oriented Operations

PICmicro MCU Instruction Set
Byte-Oriented Operations

CLRW Clear W
Syntax: CLRW
Operands: None
Operation: 00h -> (W)

1 -> Z
Status: Z
Encoding: 00 0001 0000 0000
Words: 1
Cycles: 1

CLRW Clear W
Syntax: CLRW
Operands: None
Operation: 00h -> (W)

1 -> Z
Status: Z
Encoding: 00 0001 0000 0000
Words: 1
Cycles: 1

● Example:
CLRW
Before Instruction

W = 0x4F

After Instruction
W = 0x00
Z = 1

● Example:
CLRW
Before Instruction

W = 0x4F

After Instruction
W = 0x00
Z = 1
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PICmicro MCU Instruction Set
Byte-Oriented Operations

PICmicro MCU Instruction Set
Byte-Oriented Operations

CLRF Clear f
Syntax: CLRF  f
Operands: 0 <= f <= 127
Operation: 00h -> (f)

1 -> Z
Status: Z
Encoding: 00 0001 1fff ffff
Words: 1
Cycles: 1

CLRF Clear f
Syntax: CLRF  f
Operands: 0 <= f <= 127
Operation: 00h -> (f)

1 -> Z
Status: Z
Encoding: 00 0001 1fff ffff
Words: 1
Cycles: 1

● Example:
CLRF   FSR
Before Instruction

FSR = 0x4F

After Instruction
FSR = 0x00
Z = 1

● Example:
CLRF   FSR
Before Instruction

FSR = 0x4F

After Instruction
FSR = 0x00
Z = 1
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PICmicro MCU Instruction Set
Byte-Oriented Operations

PICmicro MCU Instruction Set
Byte-Oriented Operations

SUBWF Subtract W from f
Syntax: SUBWF  f,d
Operands: 0 <= f <= 127

d = {0,1}
Operation: (f) - (W) -> dest
Status: C,DC,Z
Encoding: 00 0010 dfff ffff
Words: 1
Cycles: 1

SUBWF Subtract W from f
Syntax: SUBWF  f,d
Operands: 0 <= f <= 127

d = {0,1}
Operation: (f) - (W) -> dest
Status: C,DC,Z
Encoding: 00 0010 dfff ffff
Words: 1
Cycles: 1

● Example:
SUBWF   FSR,0
Before Instruction

FSR = 0x03
W = 0x02
C = ?
Z = ?

After Instruction
FSR = 0x03
W = 0x01
C = 1
Z = 0

● Example:
SUBWF   FSR,0
Before Instruction

FSR = 0x03
W = 0x02
C = ?
Z = ?

After Instruction
FSR = 0x03
W = 0x01
C = 1
Z = 0
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PICmicro MCU Instruction Set
Byte-Oriented Operations

PICmicro MCU Instruction Set
Byte-Oriented Operations

DECF Decrement f
Syntax: DECF  f,d
Operands: 0 <= f <= 127

d = {0,1}
Operation: (f) - 1 -> dest
Status: Z
Encoding: 00 0011 dfff ffff
Words: 1
Cycles: 1

DECF Decrement f
Syntax: DECF  f,d
Operands: 0 <= f <= 127

d = {0,1}
Operation: (f) - 1 -> dest
Status: Z
Encoding: 00 0011 dfff ffff
Words: 1
Cycles: 1

● Example:
DECF   FSR,1
Before Instruction

FSR = 0x01
Z = 0

After Instruction
FSR = 0x00
Z = 1

● Example:
DECF   FSR,1
Before Instruction

FSR = 0x01
Z = 0

After Instruction
FSR = 0x00
Z = 1
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PICmicro MCU Instruction Set
Byte-Oriented Operations

PICmicro MCU Instruction Set
Byte-Oriented Operations

IORWF Inclusive OR W & f
Syntax: IORWF  f,d
Operands: 0 <= f <= 127

d = {0,1}
Operation: (W) .OR. (f) -> dest
Status: Z
Encoding: 00 0100 dfff ffff
Words: 1
Cycles: 1

IORWF Inclusive OR W & f
Syntax: IORWF  f,d
Operands: 0 <= f <= 127

d = {0,1}
Operation: (W) .OR. (f) -> dest
Status: Z
Encoding: 00 0100 dfff ffff
Words: 1
Cycles: 1

● Example:
IORWF  CNT,0
Before Instruction

CNT = 0x13
W = 0x91

After Instruction
CNT = 0x13
W = 0x93
Z = 0

● Example:
IORWF  CNT,0
Before Instruction

CNT = 0x13
W = 0x91

After Instruction
CNT = 0x13
W = 0x93
Z = 0
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PICmicro MCU Instruction Set
Byte-Oriented Operations

PICmicro MCU Instruction Set
Byte-Oriented Operations

ANDWF AND W with f
Syntax: ANDWF  f,d
Operands: 0 <= f <= 127

d = {0,1}
Operation: (W).AND.(f) -> dest
Status: Z
Encoding: 00 0101 dfff ffff
Words: 1
Cycles: 1

ANDWF AND W with f
Syntax: ANDWF  f,d
Operands: 0 <= f <= 127

d = {0,1}
Operation: (W).AND.(f) -> dest
Status: Z
Encoding: 00 0101 dfff ffff
Words: 1
Cycles: 1

● Example:
ANDWF  CNT,1
Before Instruction

CNT = 0x17
W = 0xC2

After Instruction
CNT = 0x02
W = 0xC2
Z = 0

● Example:
ANDWF  CNT,1
Before Instruction

CNT = 0x17
W = 0xC2

After Instruction
CNT = 0x02
W = 0xC2
Z = 0
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PICmicro MCU Instruction Set
Byte-Oriented Operations

PICmicro MCU Instruction Set
Byte-Oriented Operations

XORWF Exclusive OR W & f
Syntax: XORWF  f,d
Operands: 0 <= f <= 127

d = {0,1}
Operation: (W).XOR.(f) -> dest
Status: Z
Encoding: 00 0110 dfff ffff
Words: 1
Cycles: 1

XORWF Exclusive OR W & f
Syntax: XORWF  f,d
Operands: 0 <= f <= 127

d = {0,1}
Operation: (W).XOR.(f) -> dest
Status: Z
Encoding: 00 0110 dfff ffff
Words: 1
Cycles: 1

● Example:
XORWF  FSR,0
Before Instruction

FSR = 0xAF
W = 0xB5

After Instruction
FSR = 0xAF
W = 0x1A
Z = 0

● Example:
XORWF  FSR,0
Before Instruction

FSR = 0xAF
W = 0xB5

After Instruction
FSR = 0xAF
W = 0x1A
Z = 0
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PICmicro MCU Instruction Set
Byte-Oriented Operations

PICmicro MCU Instruction Set
Byte-Oriented Operations

ADDWF Add W with f
Syntax: ADDWF  f,d
Operands: 0 <= f <= 127

d = {0,1}
Operation: (W) + (f) -> dest
Status: Z
Encoding: 00 0111 dfff ffff
Words: 1
Cycles: 1

ADDWF Add W with f
Syntax: ADDWF  f,d
Operands: 0 <= f <= 127

d = {0,1}
Operation: (W) + (f) -> dest
Status: Z
Encoding: 00 0111 dfff ffff
Words: 1
Cycles: 1

● Example:
ADDWF  FSR,0
Before Instruction

FSR = 0x17
W = 0xC2

After Instruction
FSR = 0x17
W = 0xD9
Z = 0

● Example:
ADDWF  FSR,0
Before Instruction

FSR = 0x17
W = 0xC2

After Instruction
FSR = 0x17
W = 0xD9
Z = 0
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PICmicro MCU Instruction Set
Byte-Oriented Operations

PICmicro MCU Instruction Set
Byte-Oriented Operations

MOVF Move f
Syntax: MOVF  f,d
Operands: 0 <= f <= 127

d = {0,1}
Operation: (f) -> dest
Status: Z
Encoding: 00 1000 dfff ffff
Words: 1
Cycles: 1

MOVF Move f
Syntax: MOVF  f,d
Operands: 0 <= f <= 127

d = {0,1}
Operation: (f) -> dest
Status: Z
Encoding: 00 1000 dfff ffff
Words: 1
Cycles: 1

● Example:
MOVF  FSR,1
Before Instruction

FSR = 0x00
Z = 0

After Instruction
FSR = 0x00
Z = 1

● Example:
MOVF  FSR,1
Before Instruction

FSR = 0x00
Z = 0

After Instruction
FSR = 0x00
Z = 1
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PICmicro MCU Instruction Set
Byte-Oriented Operations

PICmicro MCU Instruction Set
Byte-Oriented Operations

COMF Complement f
Syntax: MOVF  f,d
Operands: 0 <= f <= 127

d = {0,1}
Operation: (f) -> dest
Status: Z
Encoding: 00 1001 dfff ffff
Words: 1
Cycles: 1

COMF Complement f
Syntax: MOVF  f,d
Operands: 0 <= f <= 127

d = {0,1}
Operation: (f) -> dest
Status: Z
Encoding: 00 1001 dfff ffff
Words: 1
Cycles: 1

● Example:
COMF  REG,0
Before Instruction

REG = 0x13
W = 0x58
Z = 0

After Instruction
REG = 0x13
W = 0xEC
Z = 0

● Example:
COMF  REG,0
Before Instruction

REG = 0x13
W = 0x58
Z = 0

After Instruction
REG = 0x13
W = 0xEC
Z = 0
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PICmicro MCU Instruction Set
Byte-Oriented Operations

PICmicro MCU Instruction Set
Byte-Oriented Operations

INCF Increment f
Syntax: INCF  f,d
Operands: 0 <= f <= 127

d = {0,1}
Operation: (f) + 1 -> dest
Status: Z
Encoding: 00 1010 dfff ffff
Words: 1
Cycles: 1

INCF Increment f
Syntax: INCF  f,d
Operands: 0 <= f <= 127

d = {0,1}
Operation: (f) + 1 -> dest
Status: Z
Encoding: 00 1010 dfff ffff
Words: 1
Cycles: 1

● Example:
INCF  REG,1
Before Instruction

REG = 0xFF
Z = 0

After Instruction
FSR = 0x00
Z = 1

● Example:
INCF  REG,1
Before Instruction

REG = 0xFF
Z = 0

After Instruction
FSR = 0x00
Z = 1
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PICmicro MCU Instruction Set
Byte-Oriented Operations

PICmicro MCU Instruction Set
Byte-Oriented Operations

DECFSZ Dec. f, Skip if 0
Syntax: DECFSZ  f,d
Operands: 0 <= f <= 127

d = {0,1}
Operation: (f) - 1 -> dest

skip if result = 0
Status: None
Encoding: 00 1011 dfff ffff
Words: 1
Cycles: 1(2)

DECFSZ Dec. f, Skip if 0
Syntax: DECFSZ  f,d
Operands: 0 <= f <= 127

d = {0,1}
Operation: (f) - 1 -> dest

skip if result = 0
Status: None
Encoding: 00 1011 dfff ffff
Words: 1
Cycles: 1(2)

Example:
Loop DECFSZ  CNT,1

GOTO Loop
Continue

Before Instruction
PC = address Loop

After Instruction
CNT = CNT - 1
if CNT = 0,
PC = address Continue
if CNT != 0,
PC = address Loop+1

Example:
Loop DECFSZ  CNT,1

GOTO Loop
Continue

Before Instruction
PC = address Loop

After Instruction
CNT = CNT - 1
if CNT = 0,
PC = address Continue
if CNT != 0,
PC = address Loop+1
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PICmicro MCU Instruction Set
Byte-Oriented Operations

PICmicro MCU Instruction Set
Byte-Oriented Operations

RRF Rotate Right f -> C
Syntax: RRF  f,d
Operands: 0 <= f <= 127

d = {0,1}
Operation:

Status: C
Encoding: 00 1100 dfff ffff
Words: 1
Cycles: 1

RRF Rotate Right f -> C
Syntax: RRF  f,d
Operands: 0 <= f <= 127

d = {0,1}
Operation:

Status: C
Encoding: 00 1100 dfff ffff
Words: 1
Cycles: 1

Example:
RRF CNT,0

Before Instruction
CNT = 1110 0110
C = 0

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

Example:
RRF CNT,0

Before Instruction
CNT = 1110 0110
C = 0

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

CC Register fRegister f
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PICmicro MCU Instruction Set
Byte-Oriented Operations

PICmicro MCU Instruction Set
Byte-Oriented Operations

RLF Rotate Left f -> C
Syntax: RLF  f,d
Operands: 0 <= f <= 127

d = {0,1}
Operation:

Status: C
Encoding: 00 1101 dfff ffff
Words: 1
Cycles: 1

RLF Rotate Left f -> C
Syntax: RLF  f,d
Operands: 0 <= f <= 127

d = {0,1}
Operation:

Status: C
Encoding: 00 1101 dfff ffff
Words: 1
Cycles: 1

Example:
RLF CNT,0

Before Instruction
CNT = 1110 0110
C = 0

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

Example:
RLF CNT,0

Before Instruction
CNT = 1110 0110
C = 0

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

CC Register fRegister f
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PICmicro MCU Instruction Set
Byte-Oriented Operations

PICmicro MCU Instruction Set
Byte-Oriented Operations

SWAPF        Swap Nibbles in f
Syntax:         SWAPF  f,d
Operands:    0 <= f <= 127

d = {0,1}
Operation:    f<3:0> -> dest<7:4>

f<7:4> -> dest<3:0>
Status:          None
Encoding:     00 1110 dfff ffff
Words: 1
Cycles: 1

SWAPF        Swap Nibbles in f
Syntax:         SWAPF  f,d
Operands:    0 <= f <= 127

d = {0,1}
Operation:    f<3:0> -> dest<7:4>

f<7:4> -> dest<3:0>
Status:          None
Encoding:     00 1110 dfff ffff
Words: 1
Cycles: 1

Example:
SWAPF REG,0

Before Instruction
REG = 0xA5

After Instruction
REG = 0xA5
W = 0x5A

Example:
SWAPF REG,0

Before Instruction
REG = 0xA5

After Instruction
REG = 0xA5
W = 0x5A
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PICmicro MCU Instruction Set
Byte-Oriented Operations

PICmicro MCU Instruction Set
Byte-Oriented Operations

INCFSZ Inc. f, Skip if 0
Syntax: INCFSZ  f,d
Operands: 0 <= f <= 127

d = {0,1}
Operation: (f) + 1 -> dest

skip if result = 0
Status: None
Encoding: 00 1111 dfff ffff
Words: 1
Cycles: 1(2)

INCFSZ Inc. f, Skip if 0
Syntax: INCFSZ  f,d
Operands: 0 <= f <= 127

d = {0,1}
Operation: (f) + 1 -> dest

skip if result = 0
Status: None
Encoding: 00 1111 dfff ffff
Words: 1
Cycles: 1(2)

Example:
Loop INCFSZ  CNT,1

GOTO Loop
Continue

Before Instruction
PC = address Loop

After Instruction
CNT = CNT + 1
if CNT = 0,
PC = address Continue
if CNT != 0,
PC = address Loop+1

Example:
Loop INCFSZ  CNT,1

GOTO Loop
Continue

Before Instruction
PC = address Loop

After Instruction
CNT = CNT + 1
if CNT = 0,
PC = address Continue
if CNT != 0,
PC = address Loop+1
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PICmicro MCU Instruction Set
Bit-Oriented Operations

PICmicro MCU Instruction Set
Bit-Oriented Operations

1414--bit Instruction for Bit Oriented Operationsbit Instruction for Bit Oriented Operations

OP CODEOP CODE bb ff ff ff ff ff ff ff

b = 3b = 3--Bit AddressBit Address
(Bit Number)(Bit Number)

f = 7f = 7--bit Register Addressbit Register Address

bb bb

Example:Example:

BTFSCBTFSC STATUS, CSTATUS, C
BTFSCBTFSC f, bf, b

BCFBCF f,bf,b
BSFBSF f,bf,b
BTFSCBTFSC f,bf,b
BTFSSBTFSS f,bf,b

BitBit--OrientedOriented
OperationsOperations
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PICmicro MCU Instruction Set
Bit-Oriented Operations

BCF Bit Clear f
Syntax: BCF  f,b
Operands: 0 <= f <= 127

0 <= b <= 7
Operation: 0 -> (f<b>)
Status: None
Encoding: 01 00bb bfff ffff
Words: 1
Cycles: 1

BCF Bit Clear f
Syntax: BCF  f,b
Operands: 0 <= f <= 127

0 <= b <= 7
Operation: 0 -> (f<b>)
Status: None
Encoding: 01 00bb bfff ffff
Words: 1
Cycles: 1

● Example:
BCF  FSR,4
Before Instruction

FSR = 0011 0000

After Instruction
FSR = 0010 0000

● Example:
BCF  FSR,4
Before Instruction

FSR = 0011 0000

After Instruction
FSR = 0010 0000
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Bit-Oriented Operations

PICmicro MCU Instruction Set
Bit-Oriented Operations

BSF Bit Set f
Syntax: BSF  f,b
Operands: 0 <= f <= 127

0 <= b <= 7
Operation: 1 -> (f<b>)
Status: None
Encoding: 01 01bb bfff ffff
Words: 1
Cycles: 1

BSF Bit Set f
Syntax: BSF  f,b
Operands: 0 <= f <= 127

0 <= b <= 7
Operation: 1 -> (f<b>)
Status: None
Encoding: 01 01bb bfff ffff
Words: 1
Cycles: 1

● Example:
BSF  FSR,4
Before Instruction

FSR = 0010 0000

After Instruction
FSR = 0011 0000

● Example:
BSF  FSR,4
Before Instruction

FSR = 0010 0000

After Instruction
FSR = 0011 0000
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Bit-Oriented Operations

PICmicro MCU Instruction Set
Bit-Oriented Operations

BTFSC Bit Test f, Skip if 0
Syntax: BTFSC  f,b
Operands: 0 <= f <= 127

0 <= b <= 7
Operation: skip if (f<b>) = 0
Status: None
Encoding: 01 10bb bfff ffff
Words: 1
Cycles: 1(2)

BTFSC Bit Test f, Skip if 0
Syntax: BTFSC  f,b
Operands: 0 <= f <= 127

0 <= b <= 7
Operation: skip if (f<b>) = 0
Status: None
Encoding: 01 10bb bfff ffff
Words: 1
Cycles: 1(2)

Example:
Here BTFSC    CNT,1
False GOTO Done
True

Before Instruction
PC = address Here

After Instruction
if CNT<1> = 0,
PC = address True
if CNT<1> = 1,
PC = address False

Example:
Here BTFSC    CNT,1
False GOTO Done
True

Before Instruction
PC = address Here

After Instruction
if CNT<1> = 0,
PC = address True
if CNT<1> = 1,
PC = address False
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PICmicro MCU Instruction Set
Bit-Oriented Operations

BTFSS Bit Test f, Skip if 1
Syntax: BTFSS  f,b
Operands: 0 <= f <= 127

0 <= b <= 7
Operation: skip if (f<b>) = 1
Status: None
Encoding: 01 11bb bfff ffff
Words: 1
Cycles: 1(2)

BTFSS Bit Test f, Skip if 1
Syntax: BTFSS  f,b
Operands: 0 <= f <= 127

0 <= b <= 7
Operation: skip if (f<b>) = 1
Status: None
Encoding: 01 11bb bfff ffff
Words: 1
Cycles: 1(2)

Example:
Here BTFSS    CNT,1
False GOTO Done
True

Before Instruction
PC = address Here

After Instruction
if CNT<1> = 1,
PC = address True
if CNT<1> = 0,
PC = address False

Example:
Here BTFSS    CNT,1
False GOTO Done
True

Before Instruction
PC = address Here

After Instruction
if CNT<1> = 1,
PC = address True
if CNT<1> = 0,
PC = address False



© 1999 Microchip Technology Incorporated. All Rights Reserved.                        .                        S2401AS2401A Instruction Set (x14)  Instruction Set (x14)  2929

PICmicro MCU Instruction Set
Example: Bit Manipulation

PICmicroPICmicro MCU Instruction SetMCU Instruction Set
Example: Bit ManipulationExample: Bit Manipulation

XMIT:XMIT: MOVLWMOVLW 0x08    0x08    ;Bit count = 8;Bit count = 8
MOVWF    MOVWF    bit_count  bit_count  

XM_LOOP: XM_LOOP: 
BCFBCF PORTB,DTPORTB,DT ;preset clock & data lines to 0 ;preset clock & data lines to 0 
BCFBCF PORTB,CLKPORTB,CLK ;preset clock & data lines to 0 ;preset clock & data lines to 0 
RRFRRF XDATA,F    XDATA,F    ;rotate data right thru Carry;rotate data right thru Carry
BTFSCBTFSC STATUS,C STATUS,C ;test carry bit ;test carry bit 
BSFBSF PORTB,DTPORTB,DT ;set 1 ;set 1 Data pin Data pin 
BSFBSF PORTB,CLKPORTB,CLK ;set 1 ;set 1 Clock pinClock pin
DECFSZDECFSZ bit_count,Fbit_count,F ;decrement count;decrement count
GOTOGOTO XM_LOOPXM_LOOP ;Not done then repeat;Not done then repeat
BCFBCF PORTB,CLKPORTB,CLK ;clear clock line and exit;clear clock line and exit

● Synchronous serial transmission of eight bits 
of data from file register XDATA to I/O Pin:

● Synchronous serial transmission of eight bits 
of data from file register XDATA to I/O Pin:

ClockClockClock

DataDataData

000 111 777
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PICmicro MCU Instruction Set
Literal Operations

kk

1414--bit Instruction for Literal Operationsbit Instruction for Literal Operations

OP CODEOP CODE kk kk kk kk kk kk kk

k = 8k = 8--bit Immediate Valuebit Immediate Value

Example:Example:

MOVLWMOVLW 0x2F0x2F
MOVLWMOVLW kk

MOVLWMOVLW kk
IORLWIORLW kk
ADDLWADDLW kk
SUBLWSUBLW kk
ANDLWANDLW kk
XORLWXORLW kk

LiteralLiteral
OperationsOperations
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Literal Operations

MOVLW Move Literal to f
Syntax: MOVLW  k
Operands: 0 <= k <= 255
Operation: k -> (W) 
Status: None
Encoding: 11 0000 kkkk kkkk
Words: 1
Cycles: 1

MOVLW Move Literal to f
Syntax: MOVLW  k
Operands: 0 <= k <= 255
Operation: k -> (W) 
Status: None
Encoding: 11 0000 kkkk kkkk
Words: 1
Cycles: 1

● Example:
MOVLW  0x5A

After Instruction
W = 0x5A

● Example:
MOVLW  0x5A

After Instruction
W = 0x5A
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PICmicro MCU Instruction Set
Literal Operations

IORLW Inclusive OR Literal 
with f

Syntax: IORLW  k
Operands: 0 <= k <= 255
Operation: (W) .OR. k -> (W)
Status: Z
Encoding: 11 1000 kkkk kkkk
Words: 1
Cycles: 1

IORLW Inclusive OR Literal 
with f

Syntax: IORLW  k
Operands: 0 <= k <= 255
Operation: (W) .OR. k -> (W)
Status: Z
Encoding: 11 1000 kkkk kkkk
Words: 1
Cycles: 1

● Example:
IORLW  0x35

Before Instruction
W = 0x9A

After Instruction
W = 0xBF
Z = 0

● Example:
IORLW  0x35

Before Instruction
W = 0x9A

After Instruction
W = 0xBF
Z = 0
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ADDLW Add Literal with f
Syntax: ADDLW  k
Operands: 0 <= k <= 255
Operation: (W) + k -> (W)
Status: C,DC,Z
Encoding: 11 1110 kkkk kkkk
Words: 1
Cycles: 1

ADDLW Add Literal with f
Syntax: ADDLW  k
Operands: 0 <= k <= 255
Operation: (W) + k -> (W)
Status: C,DC,Z
Encoding: 11 1110 kkkk kkkk
Words: 1
Cycles: 1

● Example:
ADDLW  0x15

Before Instruction
W = 0x10

After Instruction
W = 0x25

● Example:
ADDLW  0x15

Before Instruction
W = 0x10

After Instruction
W = 0x25



© 1999 Microchip Technology Incorporated. All Rights Reserved.                        .                        S2401AS2401A Instruction Set (x14)  Instruction Set (x14)  3434

PICmicro MCU Instruction Set
Literal Operations

PICmicro MCU Instruction Set
Literal Operations

SUBLW Subtract W from 
Literal

Syntax: SUBLW  k
Operands: 0 <= k <= 255
Operation: k - (W) -> (W)
Status: C,DC,Z
Encoding: 11 1100 kkkk kkkk
Words: 1
Cycles: 1

SUBLW Subtract W from 
Literal

Syntax: SUBLW  k
Operands: 0 <= k <= 255
Operation: k - (W) -> (W)
Status: C,DC,Z
Encoding: 11 1100 kkkk kkkk
Words: 1
Cycles: 1

● Example:
SUBLW  0x02

Before Instruction
W = 2
C = ?
Z = ?

After Instruction
W = 0x00
C = 1
Z = 1

● Example:
SUBLW  0x02

Before Instruction
W = 2
C = ?
Z = ?

After Instruction
W = 0x00
C = 1
Z = 1
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ANDLW AND Literal with f
Syntax: ANDLW  k
Operands: 0 <= k <= 255
Operation: (W) .AND. k -> (W)
Status: Z
Encoding: 11 1001 kkkk kkkk
Words: 1
Cycles: 1

ANDLW AND Literal with f
Syntax: ANDLW  k
Operands: 0 <= k <= 255
Operation: (W) .AND. k -> (W)
Status: Z
Encoding: 11 1001 kkkk kkkk
Words: 1
Cycles: 1

● Example:
ANDLW  0x5F

Before Instruction
W = 0xA3

After Instruction
W = 0x03

● Example:
ANDLW  0x5F

Before Instruction
W = 0xA3

After Instruction
W = 0x03
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XORLW       Exclusive OR Literal 
with f

Syntax:        XORLW  k
Operands:   0 <= k <= 255
Operation:   (W) .OR. k -> (W)
Status:         Z
Encoding:    11 1010 kkkk kkkk
Words:         1
Cycles:         1

XORLW       Exclusive OR Literal 
with f

Syntax:        XORLW  k
Operands:   0 <= k <= 255
Operation:   (W) .OR. k -> (W)
Status:         Z
Encoding:    11 1010 kkkk kkkk
Words:         1
Cycles:         1

● Example:
XORLW  0xAF

Before Instruction
W = 0xB5

After Instruction
W = 0x1A

● Example:
XORLW  0xAF

Before Instruction
W = 0xB5

After Instruction
W = 0x1A
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kk

1414--bit Instruction for RETLWbit Instruction for RETLW

OP CODEOP CODE kk kk kk kk kk kk kk

k = 8k = 8--bit Immediate Valuebit Immediate Value

SLEEPSLEEP --
CLRWDTCLRWDT --
RETLWRETLW kk
RETFIERETFIE --
RETURNRETURN --
CALLCALL kk
GOTOGOTO kk

ControlControl
OperationsOperations

1414--bit Instruction for CALL and GOTObit Instruction for CALL and GOTO

OP CODEOP CODE

k = 11k = 11--bit Immediate Valuebit Immediate Value

kk kk kk kk kk kk kk kk kk kk kk
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SLEEP Enter SLEEP mode
Syntax: SLEEP
Operands: None
Operation: 00h -> WDT

1 -> TO
0 -> PD

Status: TO, PD
Encoding: 00 0000 0110 0011
Words: 1
Cycles: 1

SLEEP Enter SLEEP mode
Syntax: SLEEP
Operands: None
Operation: 00h -> WDT

1 -> TO
0 -> PD

Status: TO, PD
Encoding: 00 0000 0110 0011
Words: 1
Cycles: 1

● Example:
SLEEP

● Example:
SLEEP
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CLRWDT Clear Watchdog
Syntax: CLRWDT
Operands: None
Operation: 00h -> WDT

0 -> WDT prescaler
1 -> TO
1 -> PD

Status: TO, PD
Encoding: 00 0000 0110 0100
Words: 1
Cycles: 1

CLRWDT Clear Watchdog
Syntax: CLRWDT
Operands: None
Operation: 00h -> WDT

0 -> WDT prescaler
1 -> TO
1 -> PD

Status: TO, PD
Encoding: 00 0000 0110 0100
Words: 1
Cycles: 1

PICmicro Instruction Set
Control Operations

PICmicro Instruction Set
Control Operations

● Example:
CLRWDT

● Example:
CLRWDT
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RETLW Return with Literal 
in f

Syntax: RETLW  k
Operands: 0 <= k <= 255
Operation: k -> (W)

TOS -> PC 
Status: None
Encoding: 11 0100 kkkk kkkk
Words: 1
Cycles: 2

RETLW Return with Literal 
in f

Syntax: RETLW  k
Operands: 0 <= k <= 255
Operation: k -> (W)

TOS -> PC 
Status: None
Encoding: 11 0100 kkkk kkkk
Words: 1
Cycles: 2

● Example:
RETLW  0x5A

After Instruction
W = 0x5A

● Example:
RETLW  0x5A

After Instruction
W = 0x5A
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RETFIE Return from 
Interrupt

Syntax: RETFIE
Operands: None
Operation: TOS -> PC

1 -> GIE 
Status: None
Encoding: 00 0000 0000 1001
Words: 1
Cycles: 2

RETFIE Return from 
Interrupt

Syntax: RETFIE
Operands: None
Operation: TOS -> PC

1 -> GIE 
Status: None
Encoding: 00 0000 0000 1001
Words: 1
Cycles: 2

● Example:
RETFIE

● Example:
RETFIE
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RETURN Return from 
Subroutine

Syntax: RETURN
Operands: None
Operation: TOS -> PC 
Status: None
Encoding: 00 0000 0000 1000
Words: 1
Cycles: 2

RETURN Return from 
Subroutine

Syntax: RETURN
Operands: None
Operation: TOS -> PC 
Status: None
Encoding: 00 0000 0000 1000
Words: 1
Cycles: 2

● Example:
RETURN

● Example:
RETURN
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CALL Call Subroutine
Syntax: CALL k
Operands: 0 <= f <= 2047
Operation: (PC) + 1 -> TOS

k -> PC<10:0>
PCLATH<4:3 ->

PC<12:11>
Status: None
Encoding: 10 0kkk kkkk kkkk
Words: 1
Cycles: 2

CALL Call Subroutine
Syntax: CALL k
Operands: 0 <= f <= 2047
Operation: (PC) + 1 -> TOS

k -> PC<10:0>
PCLATH<4:3 ->

PC<12:11>
Status: None
Encoding: 10 0kkk kkkk kkkk
Words: 1
Cycles: 2

Example:
Here CALL There

Before Instruction
PC = address Here

After Instruction
PC = address There
TOS = address Here+1

Example:
Here CALL There

Before Instruction
PC = address Here

After Instruction
PC = address There
TOS = address Here+1
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GOTO Unconditional 
Branch

Syntax: GOTO k
Operands: 0 <= f <= 2047
Operation: k -> PC<10:0>

PCLATH<4:3> ->
PC<12:11>

Status: None
Encoding: 10 1kkk kkkk kkkk
Words: 1
Cycles: 2

GOTO Unconditional 
Branch

Syntax: GOTO k
Operands: 0 <= f <= 2047
Operation: k -> PC<10:0>

PCLATH<4:3> ->
PC<12:11>

Status: None
Encoding: 10 1kkk kkkk kkkk
Words: 1
Cycles: 2

Example:
GOTO There

After Instruction
PC = address There

Example:
GOTO There

After Instruction
PC = address There
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Instruction Set Demo

PICmicro MCU Instruction Set
Instruction Set Demo


