@ Instruction Set in PIC16Cxx MC Family
« Complete set: 35 instructions.
« MC Architecture: RISC microcontroller.
* Instruction Types:
1. DataProcessing Operations:
— Copy data between registers.
— Manipulate data in a single register.
— Arithmetic operations.
— Logic operations.
2. Program Seqguence Control Operations:
— Unconditional Jump.
— Conditional Jump.
— Call.
— Control.
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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 | movwf 0C
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Data transfer
Transfer of data in a MC is done between W register and an 'f' register.
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kAnemonic Descrption Dperation Fleq Cycke | Motes
Data transfer

MO K Move constant 1oy I = S 1

MoANE f Mo W o W= T ]

MONF f, o Move f—=d 7 1 1.2
CLRAY - Clear W 0 = 7 1

CLRF f Clear f 0= 7 1 5

SV APF f, o =wyap nibkles in f 1745, (300 = £73:00,07:4) q 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.
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Logic unit performs AND, OR, EX-OR, complement (COMF) and rotation (RLF & RRF).

Arritmetic and logic
ADDLW K Add constant ancd WY Wl W cDCZ 1
ADDWE  fd | AddWand f W=+ d CcDCZ 1 1,2
SUBLW K Subtract VW from constant Wk =W cDCZ 1
SUBWE  f.d [ Subtract W ofrom f W-f=+d CDCZ 1 1,2
AMDLAY AMD constant swith W WAND k=W z 1
AMOWE ol |ANDOW with | WAND f=+4 il 1 1,2
IORLW K OR: conztart with W WORk=W I 1
[ORWF fd [URWwith f WORf+d il 1 1,2
WORLW k Excluzive OR constant with W WYORLE= W 7 1 12
WORWE  fd  |Exclusive ORW with f WEACE L=+ d z 1
INCF fd [Increment f f+] = f L 1 1,2
DECF f,d [Decrement f f1=71 z 1 1.2
RLF fod [Rotate Left firough carry LT e 0 ] i 1 1,2
FRF fd |Rotate Right f trough carry W EEERE T T H i 1 12
COME f,d [Complement f F=d z 1 1,2
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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 (Bt Clear f 0= 1fh) 1 12
B=F fh (Bt Setf 1 =+ {h) 1 12
2/24/2025 19EEB303 -MCA 5
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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

»
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in W register.
Directing a program flow

BIFSC  f b (Bt Testf Skinif Clear jurr Hih=0 1121 3
BIFs:  f b (Bt Testf, skipif et jurry tHib=1 1121 3
DECFEZ  fd  |Decrement f, akipit 0 f-1 = d, jmp f Z=1 11 | 123
MCFSZ fd |Increment f Skinif 0 f+] =+ d, jarmp 1fE=0) 12) | 123
GOTO k |Gotoaddress WAND k=W ,

CALL & |Call subroutine WANDf+4 2

RETURN - [Return from Subroutine WORk=W z

RETLA & |Return with constant in W WORf=d 2

RETFE - |Return from interrupt WEOREk+W 2
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%> Look-up tables Design: S S

« This instruction 'RETLW k' enables us to design easily the Look-up tables (lists). B

« 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 I ain maloy 2

are members of the table. call LEIDF:LJ[:I
*We write the position of a member of our table in W
register, and using CALL instruction to call a subprogram L':”:'I‘:UF' addwf PCL, f

which creates the table. reth k
* The instruction ADDWF PCL, f adds the position of a W retlw k1
register member to the starting address of our table, ratlu o
found in PCL register, and so we get the real data
address in program memory. :
*When returning from a subprogram we will have in W .
register the contents of an addressed table member. retlw kr
Other instructions
MOP - Mo Operation 1
CLRWDT - |Clear Watchdog Timer 0=+ WDT,BTO,1+FD TOFD | 1
SLEEF - G into standby mods 0-WDT,BTo,0- PD TOFD | 1
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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 4AMHz frequency, the normal time for executing an instruction
Is 1 ys, and in case of conditional branching, execution period is 2 ps.

21242025 19EEB303 -MCA 38
DR.D.REVATHI,AP/EEE,SNSC



S o 52

.'-‘:.‘,éw <= g“ - S

- Syntax: [iabef] MOYWF f A~
SVﬂtﬂIH.I Uab.e'{] NOVLW k. W . Description: Contents of W register is copied to f register,
Description: a-bit constant k15 wntten in W register. | operation: W= (f)
Operation: k= (W) Dlperand: 0¢f<127

Flag: -
; tke

Operand: ke Number of words: 1
Flag: - Number of cycles: 1

Number of words: 1

Example 1 MOVWWF OPTION_REG
Number of cycles: 1 H -

Before instruction:  OPTION_REG=0x20

Example 1 MOVLIW 054 - W=0x40
After instruction:  OPTION_REG=0x40

| | W=0x40
After instruction: W=0xE4
Example 2 MOYWF INDF
EHampIEQ MOYLW REGISTAR

Before instruction:  W=0x17

FSR=0XC2
Before instruction:  W=0x10 and REGISTAR=0x40 P ﬁ_dgiﬂf?cﬂﬂtEﬂtSMCE=DKDD
Aftar instruction: — W=Dx40 B s

address contents 0xC2=0x17
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- 5!,! ntax:
Description:

Operation:
Operand:

Flag:

Number of words:
NMumber of cycles:
Example 1 MOWVF

Before instruction:

After instruction:

Example 2 MOYF

Before instruction:

After instruction:

- o _
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Contents of f register is stored in location determined by d operand.

If d=0, destination is W reqgister.

If d=1, destination is f register itself,

Option d=1 15 used for testing the contents of f register because

execution of this instruction affects Z flag in STATUS register,

f= (d)
0<f< 127
d e [0,1]
£

1
1
FSE, O

FSR=0xC2
W =000
W =0 C2

£ =0

INDF, O

Wi=0x17

FSR=0xCZ

address contents 0= C2=0x00
W =0=x17

FSE=0=CZ

address contents 0xC2=0x00
£=1
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Syntax:
Description:

Operation:
Operand:

Flag:

Number of words:
Number of cycles:
Example 1 MOVF

Before instruction:

After instruction:

Example 2 MOVYF

Before instruction:

After instruction:

- o _

iabel] MOVF f, d 111775
Contents of f register is stored in location determined by d operand.

If d=0, destination 1= W register,

If d=1, destination is f register itself,

Option d=1 i= used for testing the contents of f register because

execution of this instruction affects £ flag in STATUS register,

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

1
1
FsE, O

FSE=0xC2
W =02x00
W =0xC2
Z=0

INDF, O

W=0x17

FSE=0=xCZ2

address contents 0=xC2=0x00
W=0x17

FSE=0xC2

address contents 0xC2=0x00
=1
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“EXES Syntax: [labef] CLRW Syntax: [lzbef] CRLF f WIS I OHTS
" Description: Contents of W register evens outto zera, | Description: Contents of ' reqister evens out to zero,
and Z flag in STATUS register 1s set to one, and Z flag in status register is set to one,
Operation: 0= (W)
Operand: - Operation: 0=f
Flag: z Operand: 0zfs 127
Number of words: 1 Flag: z
Number of cycles: 1 Number of words: 1

Number of cycles: 1

Example  CLRW
Example 1 CRLF STATUS

Before instruction:  W=0x 55

After instruction:  W=0x00 Before instruction:  STATUS=0xC2
Z=1 after instruction: STATUS=0x00
2=1 2=1
Example 2 CLRF INDF Example 2 CLRF INDF
Befare instruction: FSR=0xC? Before instruction;  FSR=0xCZ
address contents 0xC2=0% 33 address contents 0xC2=0x%33
After instruction: FSR=0xC2 After instruction: FSR=0xCZ
address contents 0xC2=0%00 address contents 0xC2=0x00

7=1 Z=1
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Syntax: [label] 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: 2> =d=4: 7>, f<4: 7> = d=0:3=;
Operand: 0=<f= 127
d = [0,1]
Flaqg: -
Mumber of words: 1
MNumber of cycles: 1

Example 1 SWaAPF REG, O
Before instruction: REG=0xF3
After instruction: REG=0xF3
Wi=[=3F
Example 2 SWaAP REG, 1

Before instruction: REG=0xF3
After instruction: FREG=0x3F
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Syntax:

[label] ADDLW k
Description: Contents of W reqister 15 added to 8-bit
constant k and result 15 stored in W reqister,
Operation: WitkoW
Operand: 04ke2ss
Flag; C,OC 2

Number of words: 1
Number of cycles: 1

Example 1 ADDLW (x15

W=0x10
W=lxZ5

Before Instruction:
After Instruction:

Example 2 ADDLW REG

Before instruction: W=0x10
register contents REG=0x37
After instruction:  W=0x47

-
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[lzbel] ADDWF f, d
add cantents of reqister W to register f,
If d=0, result is stored in W register,

If d=1, result is stored in f register,

syntax:
Description:

Operation: (W) +({fH=d
de [0,1]

Operand: 0sfe127

Flag: C,0C, 2

Number of words: 1
Number of cycles: 1

Example 1 ADDWF FER, O

Before instruction:  W=0x17
FSE=0xCZ
After instruction:  W=0xD9
FSE=0XCZ

Example 2 ADDLW INDF, 1

Before instruction,  W=0x17

FSE=0xC0

address contents 0xC2=0x20
After instruction:  W=0x17

FSE=0xCZ

address contents 0xC2=0x37

-
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© syntax: [label] SUBLW k
Description: Contents of W reaister is subtracted from
k constant, and result is stored in W reqister,
Operation: k- W= W
Operand: 0k 285
Flag: C,0C 2

Number of words: 1
Number of cycles: 1

Example 1 SUBLW 0x03

Before instruction:  W=0x01, C=x, 2=x
After instruction:  W=0%02, C=1, Z=0 Result = 0
Before instruction,  W=0x03, C=x, Z=X
After instruction;  W=0x00, C=1, Z=1 Result =00
Before instruction:  W=0x04, C=x, 2=X
After instruction:  W=0xFF, C=0, 2=0 Result < (0

Example 2 SUBLW REG

Before instruction:  W=0x10
contents REG=0x37
After instruction:  W=0x27
C=1 Result = 0

- -
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Syntax: [iabel] SUBWF f, d 015775
Description: Cantents of W register is subtracted from

the contents of f register,

If d=0, result is stored in W register,
If d=1, result is stored in f register,

Operation; (fi-(Wi=>d

Operand: Defe1e7
de[01]

Flag: C,0C, 2

Number of words: 1
Number of cycles: 1

Example 1 SUBWF REG, 1

Before instruction;  REG=3, W=2, C=x, Z=X
After instruction:  REG=1, W=2,C=1,2=0  Result » 0

Before instruction:  RE

after instruction:  RE Result =10

Before instruction;  REG=1, W=2, C=x, Z=X
After instuction:  REG=0xFF, W=2, C=0, Z=0 Result < 0
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Syntax:
Description;

Operation:
Operand.:
Flag:

Before instruction:
After instruction:

Before instruction:

After instruction:

[label] ANDLW k

Performs ooeration loqic AHD aver the
contents of W register andconstant k
Result iz stored in W register,

(W) .AND. k= W

02k 255

z

Number of words: 1
Number of cycles: 1

Example 1 ANDLW 0x5F

w=gxad 5 01011111 (0xEF)
w=pxna 5 10100011 (OxA3)

;0000 0011 (DX03)

Example 2 ANDLW REG

w=gxad 10100011 (0xa3)
REG=0%37 ; 0011 0111 (0%37)

W=0x%23

L0010 0011 (0%23)

Syntax: [labet] ANDWF f, d LI 11400775
Description: Performs operation of logic AND over
the contents of W and f reqisters,
If d=0, result is stored in W register,
If d=1, result is stared in f register,

Operation: (W) .AND. f= d
Operand: 0zfe127

d e [0,1]
Flag: i

Number of words: 1
Number of cycles: 1

Example 1 ANDWF FSR, 1

Before instruction: W=0x17, FSR=0xC2 ; 0001 0111 (0x17)
after instruction:  W=0x17, FSR=02 ;11000010 {0xC2)

;0000 0010 (0x02)
Example 2 ANDWF FSR, O

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

;0000 0010 (0X02)
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Evﬂtﬂ.}{: . [Illall!_-lEllll] I[:] RLW k | S?Htﬂﬂ: [F'abei] [ORWF f, d ‘L;‘J//I‘J//'J:/J
Description: Operation logic OR is performed] | pescription: Operation lngic OR is performed over
aver the contents of W reqister the contents of W and f registers.,
and over 8-hit constantk, and If d=0, result is stored in W register,
resultis stored in W register, If d=1, result is stored in f register,
Operation: (W) .OR. (k)= W gperatldn?: (D"E)f'i?glégf) =d
Operand: 0<k <255 perand: =1
Flag: z de[01]
Number of words: 1 Flag: ‘

Number of cycles: 1

Example 1 [ORLW 0x35
Before instruction:  W=0x04
After instruction: \W=0xPBF
£ =[]
Example 2 ICRLW REG
Before instruction:  W=0x04
contenst REG=0x37
After instruction: \W=0x09F

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=0x093
Z2=(]

Example 2 [ORWF REG, 1

Before instruction:
After instruction:

REG=0%13, W=0x91
REG=0%93, W=0x91
Z2=0
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Syntax: [label] XORLW k Syntax: [labef] XORWF f, d TS
Description: Operation exclusive OR {XOR) s 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 stared in W register,

result is stored in W register, If d=1, result is stored in f register,
Operation: (W) XOR. k=W Dperatmfu (W) KR (f)=d

Operand: Dzfe 127

Operand: 0k« 258 de (01
Flag: ‘ Flag: z

Number of words: 1
Number of cycles: 1

Example 1 XORLW 0OxAF

Before instruction:  W=0xBS5 ;1010 1111 (0xAF)
After instruction:  W=0x1g ;10110101 (0xBE)

;0001 1010 (OX14)

Example 2 XORLW REG

Before instruction:  W=0xaF ;1010 1111 (0xA3)
REG=0x37 ; 0011 0111 {0x37)

After instruction: W=0x18
7 =[] ; 0001 1000 {0x18)

Number of words: 1
Number of cycles: 1

Example 1 XORWF REG, 1

Before instruction:  REG=0xAF, W=0xB5 ; 1010 1111
after instruction:  REG=0x14, W=0xB5 ; 1011 0101

Example 2 XORWF REG, O

(0% A4F)
(0%BE)

; 0001 1010

Before instruction:  REG=0xAF, W=0xB5 ; 1010 1111
After instruction:  REG=0xAF, W=0x14 ; 1011 0101

(0% 14)

(0% AF)
(0%BE)

; 0001 1010

(0% 14)
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Syntax: [label] INCF f, d Syntax: [label] DECF f, d
? . n ] .
Description: Increments fregister by one. Description: Decrements fregister by one,
If d=0, result is stored in W reg If d=0, result is stored in W req
If d=1, result is stored in f reg If d=1, result is stored in f reg
Operation: fi+li=d Operation: fi-1=d
Operand: 0=f< 127 Operand: 0=zfz 127
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
Befare instruction:  REG=0xFF Before instruction:  REG=0x01
Z=0 =0
after instruction:  REG=0x00 After instruction:  REG=0x00
z=1 £=1
Example 2 INCF REG, O Example 2 DECF REG, 0
Before instruction:  REG=0x10 Before instruction:  REG=0%13
. W= W =
20 2=0
after instruction: REG=0%10 After instruction. REG=0x13
W=0x11 W=lxle
=

Z=0

-
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Syntax:
Description:

Operation:
Operand:

Flag:

Number of words: 1
Number of cycles: 1

['abel] RLF f, d

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

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

If d=1, result is stored in f register,
(fenz) = dantls, f<7: = C, C = d<0z,
0sfs127

de [0,1]

C

G

registar f <t

F 3

Example 1 RLF REG, O

Before instruction:

After instruction:

REG=1110 0110
C=0

REG=1110 0110
W=1100 1100
C=1

Example 2 RLF REG, 1

Before instruction:

After instruction:

REG=1110 0110
C=0
REG=1100 1100
C=1

syntax:
Description:

Operation:
Operand:

Flag:

Number of words: 1
Number of cycles: 1

-

[label] RRF f, d

Contents of fregister is rotated by one
space to the right thraugh C

If d=0, result is stored in W register,
If d=1, result iz stored in f register,
(fnz) = d<n-1>, f<0>=C, C = d<7>
0sfs 127

d e [0,1]

C

-

w

registar f

w

Example 1 RRF REG, O

Before instruction:

After instruction:

REG=11100110
W=

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

Example 2 FRRF REG, 1

Before instruction:

After instruction:

REG=11100110
C=0
REG=01110011
C=0

-
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Evntﬂ}‘{: [n'lni't'E'n'l] COMF fJ d E?Htﬂﬂ: [n'lni't'E'nll] BCF f, b ‘;J//w//';/;/'
Description: Contents of f register is complemented| | Description: Reset bit bin f register,
If d=0, result s stored in W register, Operation: (0) = f<b
If d=1, result i5 stored in f register, Operand: n<f< 127
Operation: (f)=d 0<he7
Operand: 0£fe127 Flag: -
de 0] Number of words: 1
Flag: i

Number of words: 1 Number of cycles: 1

Number of cycles: 1 Example 1 BCF REG, 7

Example 1 COMF REG, 0 _ _
P Before instruction:  REG=0xC7, 11000111 (0xC7)

Before instruction;  REG=0%13 ; 00010011 (0x13) After instruction:  REG=0x47; 0100 0111 (Dx47)
After instruction:  REG=0x13 ; complement
W=l %EC Example 2 BCF IMDF, 3

;1110 1100 (0XEC)
Before instruction:  W=0x17

Example 2 COMF INDF, 1 FSR=0xC2
address contents (FSR)=0x2F
Before instruction;  FSR=0xC2 After instruction:  W=0x17
address contents (FSR)=0x44 FSR=[xC?
After instruction:  FSR=0xC2 address contents (FSR)=0%27

address contents (FSR)=0x%55
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Syntax:
Description:
Operation:
Operand:

Flag:

Before instruction:
After instruction:

Before instruction:

After instruction:

[label] BSF f, b

Set bit b in f register,
1 =f<he

Dafs 127

Dshe7

Number of words: 1
Number of cycles: 1

Example 1 BSF REG, 7

REG=0x07 ; 00000111 (0xO7)
REG=0x17 ; 10000111 (0x17)

Example 2 BCF INDF, 3

W=0x17

FSR=0xC2

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

FSR=0xC2

address contents (FSR)=0x28

-

Syntax:  [label] BTFSCH, b szt

Description: If bit b in f register equals 2ero, then we skip the next instructian,
If bit b equals zero, duning execution of the current nstructian,
ewecution of the next one 1s disabled, and NOP instruction executes
instead thus making the current ane a two-cycle instructian,

Operation:  Skip newt instruction if (f<b)=0

Operand: 0&f2127
Dshs7

Flag:

Number of words: 1

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

Example

L&B 01 BTFSC REG,1 'Test bit no.1 in REG
LAR_02 e ;Skip this line if =0
LAR_03 e ;Skip here if =1

Before instruction, program counter was at address LAB_01,

After instruction, if the first bt in REG ragister was 2ero, program caunter points ta
address LAB_03,

If the first bit in REG register was ong, program caunter paints to address LAB_02,

-
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Syntax:  [label] BTFSS, b

Description:If bit b in f register equals one, then skip over the next instruction,
If bit b equals ane, during execution of the current instruction, the
next one is disabled, and NOP instruction 15 executed instead, thus
making the current one a two-cycle instruction,

Operation: Skip next instruction if (feb»)=1

Operand; (£f2127
Dshs7

Flag:

Number of words: 1

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

Example

LAB_01 BTFSS REG,1 1Test bit no.1 in REG
LAB 02 o ;Skin this ling if =1
LB 03 o ;Skip here if =0

Before instruction, program caunter was at address LAB_01

After instruction, if the first bt in REG register was ane, pragram caunter poits ta
address LAR 03,

If the first bit in REG reqister was zero, program caunter paints to address LAB_02,

‘J//I‘J//'—/4
Syntax:  [label] INCFSZ f, d L5719 115775

Description: Cantents of f register is incremented by one,
If d=0, result is stared In W register,
If d=1, rasult is stared in f register,
If rasult =0, the next instruction is executed a5 NOP making
the current ane a two-cycle instruction,
Operation: (f)+1=d
Operand: [0£f2127
de 0]
Flag:
Number of words: 1
Number of cycles: 1 or 2 depending on a result

Example

LAB 01 INCFSZ REG, 1 ; Increase the cantents REG by ane,
B 02 + Skip this ling if =0
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 t address of the nest nstruction ar to LAB_02,

-
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T syntax: [izbel] DECFSZ f, d

Description: Contents 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 ar 2 depending on a result

Example

LAB_01 DECFSZ CNT, 1 ; Decr the contents REG by ane
L&B 02 ; Skip this line if =0

LAR 03 ; Skip here if = 1

The contents of program counter before instruction,
PC=address LAR 01

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

program counter points to address of [abel LAB_03,
Otherwise, program counter points to

addrass of the following instruction, or to LAB_0Z,

Syntak: — [lshef] GOTO k
Description: Unconditional jump to address k.

Operation: k = pC<10:03, (PCLATH<4:33) = PC<12:113
Operand: <k 2048
Flag: ]

Number of words: 1
Number of cycles: 2

Example

LAB_00 GOTO LAR_0O1 ; dump to LaB_01

LaB_01

PC=address LAR_0O0
PC=address LAB_01

Before instruction:
After instruction:

- -

- e~

INSTIT i)
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Syntax: [label] CALL k
Description: Instruction calls a subprogram. First, return

address (PC+1) is stared on stack, then 11-hit

direct operand k, which contains the subprogram
address, is stored In program counter,

Operation: (PC) + 1= Top Of Stack (TOS)

k= PC<10:0, (PCLATH<4:3>) = PC12: 11>
Operand; 02 k<2048
Flag: -

Number of words: 1
Number of cycles: 2

Example

LAB_O1 CaLL L&B_DZ2 ; Call subrutine L&B_02

LAB_OZ

PC=address LAR_01
TO5=H

PC=address LAR 02
TO5=L4B_01

Before instruction:

after instruction:

-

-

—

INSTIT i)

Syntax: [late!] RETURN

Description:  Contents from the top of a stack
5 stored In program counter,

Operation: TOS = program counter PC

Operand: -

Flag: -

Number of words; 1
Number of cycles: 2

Example  RETURN

Before instruction:  PC=X
TO5=¥%

After instruction:  PC=TOS
TO5=TO5-1
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':"Synta:u:: [Iabel] RETLW k B
Description: 8-bit constant k 15 stared in W register, Syntax:  Jabel] RETFIE

Value off the tap of a stack s stored in pe Description: Return from a suboroaram, Yalue

Operation; (k)= W, T0OS = PC from TOS is stared inPC. Interrunts
Operand: D¢ k<255 are enabled by setting a GIE bit,
Flag: ] Operation: TOS=PC; 1= GIE
Number of words: 1 Operand:
Number of cycles: 2 Flag:
Number of words: 1

Example  RETLW 0x43 Number of cycles: 2
Befre instruction; W= Example  RETFIE

PC=¥ - o

TOS=X Before instruction: EKIZE__ED
After imstruction: W=0x43 After instruction:  PC=TO0S

PC=TOS

T05=T05-1




G P

. — L - e
Syntax: [tabel] NOP Syntax: liabel] CLRWDT .
Description:  Does not execute any Description: Watchdog timer is reset, Prescaler

operation or affect any flag. of the Watchdog timer is also reset,
Operation: _ and status bits TO and FD are set alsa.
Operand: -
Flag: - Operation: 0= WDT
Number of words: 1 0 = WDT prescaler
Number of cycles: 1 1=T0
1 =PD
Example MOP Operand: -
Flag: TO, FD
Before instruction: PC=x Number of words: 1
After instruction: PC=x+1 Number of cycles: 1
Example CLRWDT
Before instruction:  WOT counter=x
WOT prescaler=1; 128
After instruction: WOT counter=0x00
WOT prescaler counter=0
T0=1
PD=1
WOT prescaler=1; 128
21242025 19EEB303 -MCA 27
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Syntax:
Description:

Operation:

Operand:
Flag:

Before instruction:

After instruction:

Number of words: 1
Number of cycles: 1

Example  SLEEP

[1abel] SLEEF

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

0= WDOT

0= WDT prescaler

1270

1=P0

1o, P

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

PD=0

2/24/2025
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