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Instruction Set in PIC16Cxx MC Family

«  Complete set: 35 instructions.
MC Architecture: RISC microcontroller.
* Instruction Types:
1. Data Processing Operations:
— Copy data between registers.
— Manipulate data in a single register.
— Arithmetic operations.
— Logic operations.
2. Program Sequence Control Operations:
— Unconditional Jump.
—  Conditional Jump.
- Call.
— Control.



Word list

f any memory location in a microcontroller
W  work register

b bit position in 'f' register

d destination bit

label group of eight characters which marks

the beginning of a part of the program
TOS top of stack

[] option
<> Dit position inside register
Example:

008C | movwi 0C
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Data transfer
Transfer of data in a MC is done between W register and an 'f' register.

MIREEHRE Descrptian Cperation Fieg Cycle | Motes
Data transfer

MOWLW K Move constant toWW k=W ?

PCANE  f Move Wio f W 3

A f, d Move f rf—d = ] >
CLRWY 5 Clear Wy 0= W 7 ”

CLRF f Clear f 0=f z = >
Sy PE f, d =wap nibhles in f f77:43, (300 = f£3:00,07:4) 1 1.2

These instructions provide for:
- a constant being written in W register (MOVLW)
- data to be copied from W register onto RAM.

- data from RAM to be copied onto W register (or on the same RAM location, at
which point only the status of Z flag changes).

-Instruction CLRF writes constant O in 'f ' register,
- Instruction CLRW writes constant O in register W.
- SWAPF instruction exchanges places of the 4-bit nibbles field inside a register.
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Arithmetic and logic

PIC like most MCs supports only subtraction and addition.

Flags C, DC and Z are set depending on a result of addition or subtraction.
Logic unit performs AND, OR, EX-OR, complement (COMF) and rotation (RLF & RRF).

Lo 1 - el
>
NS P

Arritmetic and logic
ADDLY K Add constart and Y Wl W COCL 1
ADDWE  f o |AddWWand f W=+ d coct 1 12
SUBLYY K Subtract W from constant Wk=+W ChCZ 1
SUEAF fd | Subtract W from f W= d cocz 1 12
ANDLW -k AMD constant with VY WAND k=W i 1
ANDWE f d | ANDW with f WAND f=+4d z 1 1.2
ORELW K OR constant with W WOR = yi 1
ORAF f g [URWwih WORLT=d i 1 1o
KORLW g Exclusive OF constant with ¥ [Wyopr=W 7 1 17
KORWE  f.d  |Ewclusive R with f WEORL=d I 1
IMCF f o [ncrement? frl =f z 1 1:2
DECF fd |Decrement f f£1=f z 1 1.2
RLF fo |Rotate Left firough carry P A A C 1 12
FRF fd |Rotate Right f trough carry YRR P —CH C 1 12
COMF fd |Complement f F=+d i 1 1.2




Bit operations

Instructions BCF and BSF do setting or cleaning of one bit anywhere in the memory.

The CPU first reads the whole byte, changes one bit in it and then writes in the entire
byte at the same place.

Bit operations
BCF f b |BitClear f 0= flh) 12
BEF fh |BtSett 1 =+ {h) 12
4/7/2025 23ECB202/ Instruction Set/ Dr.
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Directing a program flow

Instructions GOTO, CALL and RETURN are executed the same way as on all other
microcontrollers, only stack is independent of internal RAM and limited to eight
levels.

'RETLW K' instruction is identical with RETURN instruction, except that before
coming back from a subprogram a constant defined by instruction operand is written

in W register.
Directing a program flow

BIFSC  f b |Bi Testf, Skinif Clear jurng tHh)=( a3
BIFSS  fh |6t Testf Skinif Set jurng itH{h)=1 1213
DECFRZ  f.d  |Decrement f, Skipif 0 f-1 =+ d, jomp o Z=1 112 | 143
MCFSZ fd  |Increment f, Skipif 0 ft] =+ d jump 1fZ=0 i N W
GOTO  k  |Gotoaddress WAND k=W 7

CALL  k  |Call subroutine WAND 4 2

RETURN - Return from Subrolting WORk=W 2

RETLA & |Return with constant in 1A WORL-+d 2

RETFE - |Return from intermupt WACRE+W 2
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“Look-up tables Design:
« This instruction 'RETLW k' enables us to design easily the Look-up tables (lists).

« We use them by determining data position on our table adding it to the address at
which the table begins, and then we read data from that location (which is usually
found in program memory).

*Table can be formed as a subprogram which consists of
a series of 'RETLW k' instructions, where 'k' constants Iain maloy 2
are members of the table. call LI:IEIkLJ[:I
*We write the position of a member of our table in W
register, and using CALL instruction to call a subprogram L':”:'kup addwf PLL, f

which creates the table. retlw k
* The instruction ADDWF PCL, f adds the position of a W retlw k1
register member to the starting address of our table, Huy 12
found in PCL register, and so we get the real data FEthd
address in program memory. :
*When returning from a subprogram we will have in W .
register the contents of an addressed table member. retlw kn
Other instructions

MOP - Mo Operation 1

CLRAWDT - Clear Watchdog Timer 0= WDT,BTO,1+FD TO.PD | 4

SLEEP - Ga into standby mode 0-WDT,BT0O0- PO TOFD | 9
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Instruction Execution Period

All instructions are executed in one cycle except for conditional branch
instructions if condition was true, or if the contents of program counter was
changed by some instruction. In that case, execution requires two instruction
cycles, and the second cycle is executed as NOP (No Operation).

Four oscillator clocks make up one instruction cycle. If we are using an
oscillator with 4MHz frequency, the normal time for executing an instruction
is 1 ys, and in case of conditional branching, execution period is 2 ys.

4/7/2025 23ECB202/ Instruction Set/ Dr. 9
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Syntax: [label] MOYLW k Syntax: [iabel] MOYWE f

o . o . Description: Cantents of W reqgister is copied to f register,
Description: B-bit constant K is written in W register, Operation: W= ()
Operation: k= (W) Ellperand: 0¢fe127
Flag: -
; fht
Operand: sk Number of words: 1
Flag: - Number of cycles: 1

Number of words: 1

Example 1 MOVWE OPTION_REG
Number of cycles: 1 P -

Before instruction:  OPTION_REG=0x20

Example 1 MOVLW 054 - W=0x40
after instruction:  OPTION_REG=0x40

| | W=0x40
Afterinstruction:  W=0xE4
Example 2 MOVWF INDF
Example 2 MOVLW REGISTAR

Before instruction:  W=0x17

FER=0XC2
Befre instruction:  W=0x10 and REGISTAR=0X4] o Fetruction ﬁ_dgiﬂf?mﬂtemsﬂﬂiE:DKDD
After nstruction: — W=0x40 B s

address contents 0xC2=0%17




Syntax:
Description:

Operation:
Operand:

Flag:

Mumber of words:
Mumber of cycles:
Example 1 MOWYF

Before instruction:

After instruction:

Example 2 MOWF

Before instruction:

After instruction:

- P
b
NSO HETE

[labe!] MOVFE £, d

Contents of f register is stored in location determined by d operand.
If d=0, destination i= W register,

If d=1, destination is f reqgister itself.

Cption d=1 15 used far testing the contents of f register because
execution of this instruction affects 2 flag in STATUS reqgister,

f= (d)
0<f<£ 127
d = [0,1]
£
1
1

FSE, O

FSR=0xCZ
W =0x00
W =02

£ =0

INDF, O

Wi=0=17

FSE=0xCZ

address contents 0 C2=0x00
Wi=0x17

FSE=0=xCZ2

address contents 0 C2=0x00
£=1



Syntax:
Description:

Operation:
Operand:

Flag:

NMumber of words:
Number of cycles:
Example 1 MOWF

Before instruction:

After instruction:

Example 2 MOWVF

Before instruction:

After instruction:
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[fzbei] MOWF f, d

Contents of f register is stored in location determined by d operand.
If d=0, destination is W register.

If d=1, destination is f register itself.

Cption d=1 is used for testing the contents of f register because
execution of this instruction affects £ flag in STATUS register.

f= (d)
0<f= 127
d < [0,1]
&

1
1
FSE, O

FSR=0xCZ
W =100
W =0xC2
Z=0

INDF, O

Wi=0x17

FSR=0xC2

address contents 0xC2=0=x00
Wi=0xx17

FSRE=0xCz2

address contents 0xC2=0x00
=1



Syntax; [label] CLRW Syntax: [label] CRLF f

Description: Contents of W register evens out to zero, Description: Contents of 'f' reqister evens out to zero,
and Z flag in STATUS register is set to one, and Z flag in status register is set to one,

Operation: 0= (W)

Operand: g Operation: 0=f

Flag: z Operand: 0<f<127

Number of words: 1 Flag: z

Number of cycles: 1 Number of words: 1

Example  CLRW

¥EE
¥ 00

Before instruction:  W=0
After instruction:  W=0

Z=1
Z=1

Example 2 CLRF INDF

Before instruction:  FSR=0xCZ

address contents 0xC2=0%33

After instruction:  FSR=0xCZ

address contents 0xC2=0%00

Z=1

4/7/2025

Number of cycles: 1

Example 1 CRLF STATUS

Before instruction:  STATUS=0xC2

After instruction: STATUS=0x00
i

Example 2 CLRF INDF

Before instruction:  FSR=0xC2

After instruction: FSR=0xC2

Z=1

address contents 0xC2=0%33

address contents 0xC2=0x00

23ECB202/ Instruction Set/ Dr.
Husna/ ECE/SNSCE

13



S
ISR

Syntax: [lzbel] SWAPF f, d

Description: Upper and lower half of f register exchange places.
If d=0, result is stored in W register,
If d=1, result is stored in f register.

Operation: f=0:3> = d=4:7>, f=4: 7> = d<0:3>;
Operand: 0<f< 127

d = [0,1]
Flaqg: -

Number of words: 1
Number of cycles: 1

Example 1 SWaAFP REG, [
Before instruction: REG=0xF3
After instruction: REG=0xF2
Wl =[x 3F
Example 2 SWaAP REG, 1

Before instruction: REG=0xF3
After instruction: REG=0=3F



Syntax: [label] ADOLW k

Description: Cantents of W register 15 added to 8-it
constant k and result 1sstared in W register,

Operation: (WitkoW

Operand: IES SR

Flag; C,0C 2

Number of words; 1
Number of cycles: 1

Example 1 ADDLW 0x15

=010
=02k

Before instruction:
After instruction:

Example 2 ADDLW REG

Before instruction:  W=0x10
register contents REG=0x37
After instruction:  W=0x47
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Syntax: [label] ADDWF f, d
Description: Add contents of register W to register f,
If d=0, result is stored in W register,
If d=1, result is stored in f register,
Operation: (W) +({fi=d
de [0,1]
Operand: 0<fe127
Flag: C,D0C, Z

Number of words: 1
Number of cycles: 1

Example 1 ADDWF FESR, [

Before instruction:  W=0x17
FER=0xCZ
After instruction:  W=0xD9
FSR=0xCZ2

Example 2 ADDLW INDF, 1

Before instruction,  W=0x17

FSR=0xC0

address conftents 0xXC2=0%20
After instruction:  W=0x17

FER=0xCZ

address contents 0xC2=0%37
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Syntax: [label] SUBLW k Syntax: [1abel] SUBWF f, d
Description: Contents of W redister is subtracted from Description: Contents of W register is subtracted from
k constant, and result is stared in W register, O R
Operation: k-(Wi=W gl
Operand: D&ks2ss If d=0, result 15 stored in W register,
Flag: C,DC, 2 If d=1, result Iz stored in f register,
Number of words: 1 Operation: (f)- (W) =>d
Number of cycles: 1 Operand: 1<f<177
Example 1 SUBLW 0x03 e lbd
Flag: C,OC 2
Before instruction:  W=0x01, C=x, Z=x Number of words: 1
after instruction:  W=0x02, C=1, Z=0 Result = 0 Number of cycles: 1
Before instruction:  W=0x03, C=x, Z=x Example 1 SUBWF REG, 1
After instruction;  W=0x00, C=1, Z=1 Result =0
| | Before instruction:  REG=3, W=2, C=x, Z=¥
Before instruction:  W=0x04, C=X, Z=X After instruction;  REG=1,W=2,C=1,2=0  Result >0
After instruction:  W=0xFF, C=0, Z=0 Result < 0
Before instruction:  REG=2, W=2, C=x, Z=X
Example 2 SUBLW REG Afterinstruction;  REG=0, W=2, C=1, 251 Result =1
Before instruction;  W=0x10 : ;
contents REG=0x%37 Before instruction;  REG=1, W=2, C=x, Z=x
After instruction: W=lx27 After instuction: REG=0xFF, W=2 C=0, £=0 Result <0

(ol Result = 0
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Syntax: [labef] ANDLW k
Description: Perfarms operation logic AND over the
contents of W register andconstant k.

Result iz stored in W register,

Operation; (W) AND. k= W
Operand: 0<ks 255
Flag: i

Number of words: 1
Number of cycles: 1

Example 1 ANDLW 0x5F

Before instruction: W=0xa3 5 0101 1111 (Dx5F)
After instruction:  W=0xp3 10100011 (DxA3)

;0000 0011 (0%03)

Example 2 ANDLW REG

Before instruction:  W=0xa3 o 10100011 (0xA3)
REG=0xa37 ; 00110111 (0X37)

After instruction:  W=0x23

;0010 0011 (0%23)

Syntax: [label] ANDWF £, d

Description: Performs ooeration of logic AND aver
the contents of W and f registers,
If d=0, result is stared in W register,
If d=1, result is stared in f register,

Operation: (W) AND, f= d
Operand: 0&fs 127

de [0,1]
Flag: Z

Number of words; 1
Number of cycles: 1

Example 1 ANDWF FSR, 1

Before instruction: W=0x17, FSR=0xCZ ; 0001 0111 (Ox17)
After instruction;  W=0x17, FSR=02  ; 1100 0010 (OxC2)

10000 0010 (0x02)

Example 2 ANDWF FSR, 0

Before instruction: W=0x17, FSR=0xC2 ; 0001 0111 (Ox17)
After instruction:  W=0x02, FSR=0xC2 ; 1100 0010 (0xCZ)

10000 0010 (0%02)




syhntax:
Description:

Operation:
Operand:
Flag:

[labed] TORLW k

Cperation logic OR is performed
over the contents of W reqister
and over 8-hitcanstantk, and
resultis stared in W register,

(W) OR. (k) = W
0<ks 255
£

Number of words: 1
Number of cycles: 1

Example 1 [ORLW 0x35
Before instruction:  W=0x04
After instruction: W =0xBF
2=
Example 2 [ORLW REG
Before instruction:  W=0x04
contenst REG=0%37
After instruction: W =0 9F

Z=[
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Syntax: [label] IORWF f, d
Description: Operation logic OR s performed over
the cantents of W and f reqisters,
If d=0, result is stored in W register,
If d=1, result is stored in f register,
Operation: (W) .0R. (Fi=d
Operand: 0«fz 127
d = [0,1]
Flag: Z

Number of words: 1
Number of cycles: 1

Example 1 [ORWF REG, 0

Before instruction:
After instruction:

REG=0x13, W=0x91
REG=0x13, W=0x93
2=

Example 2 [0ORWF REG, 1

Before instruction:
After instruction:

REG=0x13, W=0x91
REG=0x93, W=0x91
2=l
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Syntax: [label] “ORLW k Syntax: [fabel] “ORWF f, d

Description: Operation exclusive OF (XOR) I Description: Operation exclusive OR is performed over
done over the contents of W the contents of W and f registers,
register and constant k, and If d=0, result is stored in W register,
result is stored in W register, If d=1, result is stored in f register,

Operation: (W) 2OR k=W Dperatmfu (W) KOR. (f) =

Operand; D2fs 127
Operand: 0<k< 255 de [0.1]
Flag: z Flag: 5

Number of words: 1

Number of words: 1
Number of cycles: 1

Number of cycles: 1

Example 1 XORLW 0xAF Example 1 XORWF REG, 1

Before instruction:  W=0xB5 5 1010 1111 (OXAFY L gefore instruction:  REG=0XAF, W=0xB5 ; 1010 1111 (0X4F)
After instruction:  W=0x1a ;10110101 (OXB5) | [after instruction:  REG=0x14, W=0xBS5 ; 1011 0101 (0XBE)

;0001 1010 (O0x14) 0001 1010 {0X14)

Example 2 XORLW REG Example 2 %ORWF REG, 0

Before instruction:  W=0xAF 1010 1111 (0x 43| |Before instruction:  REG=0x4F, W=0xBS ; 1010 1111 (OXAF)
REG=0x%37 ; 0011 0111 (0x37)| |Afterinstruction:  REG=0x4F, W=0x14 ; 10110101 (0xB5)

After instruction: W=0x18
7=0) ; 0001 1000 (0%18) ; 0001 1010 (DX 14)
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Syntax: [label] INCF £, d Syntax: [label] DECF f, d
Description: Increments fregister by ane, Description: Decrements fngister I:n:,f ane.
If d=0, result is stored in W reg If d=0, result is stored in W reg
If d=1, result is stared in f reg If d=1, result is stored in f reg
Operation: fi+l=d Operation: fi-1=d
Operand: 0sfs 127 Operand: 0<f<1a7
d e [0,1] d e [0,1]
Flag: z Flag: z
Number of words: 1 Number of words: 1
Number of cycles: 1 Number of cycles: 1
Example 1 INCF REG, 1 Example 1 DECF REG, 1
Before instruction:  REG=0XEE Before instruction:  REG=0x01
7= Z=0
after instruction: REG=0%00 After instruction:  REG=0x00
Zok ol
Example 2 INCF REG, O Example 2 DECF REG, 0
Before instruction:  REG=0%10 Betore instruction: EELS;DKIS
; W =
5 Z2=0)
After instruction: REG=0x10 After instruction: HEGe da
o W =[x 12
W=0x11 i
Z£=0 ~
41712025 23ECB202/ Instruction Set/ Dr. 20
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ayntax:
Description:

Operation:
Operand;

Flag:

Number of words: 1
Number of cycles: 1

[iabel] RLF f, d

Contents of f register is rotated by one
space to the left through C flag,

If d=0, result is stored in W register,

If d=1, result is stored in f register,
(fenz)=dan+ls f<7> =2 C, C = d>
0sfz 127

de [0,1]

C

>

registar f o

F 3

Example 1 FRLF REG, 0O

Before instruction:

After instruction:

REG=11100110
C=0

REG=1110 0110
W=1100 1100
C=1

Example2 RLF REG, 1

Before instruction:

After instruction:

REG=11100110
C=0
REG=1100 1100
C=1

Syntax:
Description:

Operation:
Operand:

Flag:

Number of words: 1
Number of cycles: 1

[labef] RRF f, d

Contents of freqgister is rotated by ane
space to the right through C

If d=0, result i= stored in W register,

If d=1, result is stared in f register,
(f<nz) = dan-1> f<l> =2 C, C = d<7>
0sfz 127

de [0,1]

4l

32

w

registarf

L2

Example 1 RRF REG, D

Before instruction:

After instruction:

REG=1110 0110
W =3

C=0

REG=1110 0110
W=0111 0011
C=0

Example 2 RRF REG, 1

Before instruction:

After instruction:

REG=11100110
C=0
REG=0111 0011
C=0

4/7/2025
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Syntax: [1abel] COMF f, d Syntax: [fabei] BCF £, b
Description: Contents of f register is complemented| | Description: Reset bit b in f register,
If d=0, result is stared in W register, Operation: (0) = feb>
If d=1, result is stored in f register. Operand: 0<f< 197
Operation: ) =d J<h<7
Operand: 0£fe127 Flag: i
de [0, Number of words: 1

Flag: il
Number of words: 1
Number of cycles: 1

Number of cycles: 1

Example 1 BCF REG, 7

Example 1 COMF REG, 0 , ;
; Before instruction;  REG=0xC7, 1100 0111 {0xCY)

Befare instruction:  REG=0x%13 ; 0001 0011 (0%13) After instruction:  REG=0x47; 0100 0111 (0%47)
after instruction;  REG=0x13 ; complement
W=l %EC Example 2 BCF INDF, 3

© 1110 1100 (OXEC)
Before instruction:  W=0x17

Example 2 COMF INDF, 1 FSR=0xC2
address contents (FSR)=0x2F
Before instruction:  FSR=0xC2 after instruction: W=0%17
address contents (FER)=0x A4 FSR=0x%C2
After instruction:  FSR=0xC2 address contents (FSR)=0x27

address contents (FER)=0x55
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syntax:
Description:
Operation:
Operand:

Flag:

[label] BSF f, b

Set bit b in f register,
1 = bz

0<fs127

02b27

Number of words: 1
Number of cycles: 1

Example 1 BSF REG, 7

Before instruction:
After instruction:

REG=0x07 ; 0000 0111 (0xO7)
REG=0%17 ; 1000 0111 {Ox17)

Example 2 BCF INDF, 3

Before instruction:

After instruction:

W=0x17

FSR=0xC2

address contents (FSR)=0x20
W=0x17

FER=0xC2

address contents (FSR)=0x28

Syntan:  [lbel] BTFSCE b

Description: If bit b in f register equals zero, then we skip the next instructian,
If bit b equals zer, during execution of the current instruction,
execution of the next one is disabled, and NOP instruction executes
instead thus making the current ane a two-cycle instruction,

Operation:  Skip next instruction If (f<bz)=0

Operand: 0&f<127
0ebz7

Flag:

Number of words: 1

Number of cycles: 1 or 2 depending on a b it

Example

LAB 01 BTFSC REG,1 'Test bit no. 1 in REG
LAR 02 ;i +Skip this line if =0
LAR 03 ;i Skip here if =1

Before instruction, program caunter was at address LAB_01,

After nstructian, If the first bit in REG reqister was zero, program caunter paints to
address LAB_03,

If the first bit n REG reqister was ong, program counter points to address LAB_02,
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Syntax:  [label] BTFSS T b

Description:If bit b in f register equals ane, then skin over the next instruction,
If bit b equals ane, during exacution of the current instruction, the
nest one is disabled, and NOR instruction is executed nstead, thus
making the current one a twercycle instruction,

Operation: Skip next instruction If (f<b)=1

Operand: 0:fs 127
D¢be7

Flag:

Number of words: 1

Number of cycles: 1 ar 2 depending on 3 b bif

Example

LAB_01 BTFSS REG,L 1Test bit no 1 in REG
LAB 02 Ry 15kin this line if =1
L4B_03 ;1A | 5kin here If =0

Before instruction, program counter was at address LAB_01

After instryction, if the first bit in REG register was ane, pragram counter poits to
address LAB_03,

If the first bit in REG reqister was zero, program caunter paints to address LAR_02,

Syntax:  [jabe/] INCFSZ T, d
Description: Cantents of f register s incremented by one,
If d=0, result iz stared in W register,
If d=1, result is stared in f register,
If rasult =0, the next instruction is exacuted as NOP making
the current one a two-cycle instruction,
Operation: (fy+1=d
Operand: (0f2 127
de(0,1]
Flag:
Number of words: 1
Number of cycles: 1 or 2 depending on a result

Example

L4B_01 INCFSZ REG, 1 ; Increase the contents REG by one.
BRE BB BN ; Skin this line If =(

LB 03 ., ; Skin here if =(

The cantents of program counter before instruction, PC=address LAB_01

The cantents of REG after executing an instruction REG=REG+1, If REG=D,
pragram counter paints to label address LAB (03, Otherwise, pe
points to address af the nest nstruction or to LAB_(2,




Syntax: [latel] DECFSZ £, d

Description: Cantents of f register is decr by one,
If d=0, result is stored in W register,
If d=1, result is stored in f register,
If result = 0, next instruction is
executed as NOP, thus making the
current one, a two-cycle instruction,

Operation: fi-1=d

Operand: 0<fs 127
de [0,1]

Flag: .

Number of words: 1
Number of cycles: 1 or 2 depending on a result

Example

LAB_01 DECFSZ CNT, 1 ; Decr the contents REG by one
LaB 02 ; Skip this line if = 0

L&B 03 ; Skip here if = 1

The contents of program counter before instruction,
PC=address LAB_01

The contents of CNT reqister after executing an instruction
CHNT=CNT-1, if CNT=0,

program counter paints to address of label LaB_03.
Otherwise, program counter paints to

address of the following instruction, or to LAB_DZ,

syntax: — [lshel] GOTO k
Description: Unconditional jump to address k.

Operation: g = pCe10:03, (PCLATH<4:33) = PC<12: 113
Operand: < k< 2048
Flag: ;

Number of words: 1
Number of cycles: 2

Example

LaB_d0 GOTO LAB_O1 ; Jump to LAB_01

Lag_01

PC=address LAR 00
PC=address LAR 01

Before instruction:
After instruction:
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Syntax: [fabel] CALL k
Description: Instruction calls a subprogram. First, return

address (PC+1) is stored on stack, then 11-hit 5'-,-'I'|tﬂ}{: [J'&.'!JIE."] RETURN

direct operand k, which contains the subprogram D R T

address, is stored In program counter, EsLription. . Onten SI rorm tne top or 4 tac
Operation: (PC) + 1= Taop Of Stack (TOS) 5 stored in program counter,

k= PC<10:0, (PCLATH<4:32) = PC<12: 11>

Operation: TUS = program counter PC
Operand: 02 k< 2048 D|JEI'EII'IC|: )
Flag: > .
Number of words: 1 Flﬂg- 3
Number of cycles: 2 Number of words: 1
Number of cycles: 2
Example
LAB_01  CALLLAB_02 ; Call subrutine LAB_02 Example  RETURN
4B 02  S— Before instruction:  PC=x
TO5=x
Before instruction;  PC=address LaB_01 &ftar instruction: BC=T0S
T0S=x i
After instruction:  PC=address LAB_02 T05=105-1
TOS=LAB_01
41712025 23ECB202/ Instruction Set/ Dr. 26
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Syntax:

Operand:
Flag:

Example

Before instruction:

After Instruction:

[labef] RETLW k

Description: 8-bit constant k 15 stored in W reqister,

Value off the top of a stackis stored in pe

Operation: (k)= W, TOS = PC

04 k<255

Number of words: 1
Number of cycles: 2

RETLIW (%43

W=

PC=x
105=X
W=0%43
PL=TOS
T05=T05-1

Syntax: [label] RETFIE

Description: Return from a suboroaram, Yalue

from TOS is stored nPC, Interrunts
are enabled by setting a GIE hit,

Operation: TOS=PC; 1= GIE
Operand:

Flag:

Number of words: 1

Number of cycles: &

Example  RETFIE

PC=X
LIE=(
PC=TOS

Before Instruction:

After instruction:
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Syntax:
Description:

[labe!] NOP
Does not execute any

operation ar affect any flag.

Operation: 5
Operand: 5
Flag:

Number of words:
Mumber of cycles: 1

Example HOP

PC=x
PC=x+1

Before instruction:
After instruction:

VST

4/7/2025

Syntax: [label] CLEWDT
Description: Watchdog timer is reset, Prescaler
of the Watchdog timer iz alsareset,

and status bits TO and PD are set also,

Operation: 0= WDOT
0 = WOT prescaler
1=T0
1= PO

Operand: ST

Flag: TO, PO

Number of words: 1
Number of cycles: 1
Example  CLEWDT

WOT counter=x

WOT prescaler=1: 128
WDT counter=0x00

WOT prescaler counter=0
TO=1

PD=1

WOT prescaler=1; 128

Before instruction:

After instruction:
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syntax.
Description:

Operation:

Operand:

Flag:

Number of words:
Number of cycles:

Example  SLEEP
Before instruction:

After instruction:

[/abel] SLEEF

Processar goes into low consumption mode. Oscis stopped,
PO (Pawer Down) status it is reset, TO bit is set, WOT
(Watchdog) timer and its prescaler are reset,

0= WDT

0= WOT prescaler

1270

1=FD

10, P
1
1

WOT counter=x
WOT prescaler=x
WOT counter=0x00
WOT prescaler=0
T0=1

PD=0
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