‘PIC’ INSTRUCTIONS REQUIRED FOR ASSIGNMENT WORK

You need to understand the operation of the following instructions in order to complete the Assignment set for the Microprocessors section of the Module :

BCF

register , bit

clear the single bit “bit” in the register “register” to zero (low).

BSF

register , bit

set the single bit “bit” in the register “register” to one (high).

BTFSC

register , bit

test the single bit “bit” in the register “register” 

If “bit” is “clear” (zero) then skip (jump over) the next instruction in the program.

BTFSS

register , bit

test the single bit “bit” in register “register”

If “bit” is “set” (one) then skip (jump over) the next instruction in the program.

CALL

label


execute the subroutine at the program location identified by ‘label’

RETURN



return from a subroutine to the instruction that follows the CALL

RETLW
value
 return from a subroutine to the instruction that follows the CALL with the                              register ‘W’ loaded with the value shown in “value”

CLRF

register


clear the register “register” to all ‘0’s

DECFSZ
register , F
decrement specified register and skip next instruction if result was zero

GOTO
label
continue execution at the program location identified by ‘label’


MOVLW
value
load ‘W’ register with the value specified in “value”

MOVWF
register
copy ‘W’ to specified register

	; Comments.

The “;” character is used to define a comment. All text following a “;” is ignored by MPASM.

Comments are A Very Good Thing.

Please remember to comment your programs.



	LABELS



; A label (like this one) should start at the first character in the line






; (this is not compulsory with MPASM but it is good practice)

A “LABEL” is a human readable representation of an address in RAM or ROM.

For example, it is easier to understand “GOTO FRED” than it is “GOTO 0x03f5”.

In addition, as a program is modified, the instruction that’s at 0x3f5 now might move to 0x413 so that without a label you’d have to calculate the new address yourself… any volunteers? The same thing applies to addresses in RAM.

This_is_a_valid_label


; like it says…

33this_is_NOT_a_valid_label

; like it says, you can’t start a label with a number (a numeric character)

MOVWF



; is not a valid label because “MOVWF” is an assembler instruction! 






; All Assembler instructions and directives are “reserved” by the assembler.






; Reserved words cannot be used as labels. It generates an error.

This_is_a_valid_label1


; like it says

This_is_a_valid_label2


; DON’T do this. It is a valid label but is easily confused with the label above.

THIS_IS_A_LABEL


; is NOT the same as “This_is_a_label” (labels are normally case sensitive)

	GOTO
label
continue execution at the program location identified by ‘label’

Example:

FRED

; this is a label: it starts with a letter at the beginning of the line



; MPASM gives “FRED” an address in program memory


GOTO FRED
; this shows the “GOTO” instruction… all capitals is OK.


goto FRED
; and “goto” in lower case is OK too.



GOTO fred


; but this won’t work: “fred” is NOT the same as “FRED” or “Fred”.



	CALL

label



execute the subroutine at the program location identified by ‘label’

Example:


CALL
DAVE



; this “calls” a Subroutine named “DAVE” elsewhere in the program







; ”Call” pushes the return address (RET_ADDR) on the stack, then 







; loads the address of “DAVE” into the Program Counter 







; so the program executes the code at the address “DAVE”

RET_ADDR


ADDLW 2



; the first instruction after the “CALL”…







; subroutine DAVE

DAVE





; this is a label that holds the address of the start of the subroutine


ADDLW
1


; this is the first instruction in “DAVE”


RETURN



; this is the last instruction in “DAVE”: it pops the return address off







; the stack. This is “RET_ADDR”, the address of the ADDLW 2 







; instruction.



	RETURN




return from subroutine to the instruction following the CALL

Example: see “CALL” above



	RETLW
value
return from subroutine to the instruction following the CALL with ‘W’ register loaded with the value “value”.


; ”RETurn Literal value in W”

Example:


CALL
DAVE

RET_ADDR



ADDLW 2







; subroutine DAVE

DAVE


RETLW

33


; This instruction loads the value 33(decimal) into the W register







; Then it pops the return address off the stack and returns



	 MOVLW
value
load the ‘W’ register with the “literal value” specified



; ”MOVe Literal value to W”

Example:


MOVLW  .43
; this loads the W register with 43(decimal)


MOVLW  0x33
; this loads the W register with 0x33 (hex) 51(decimal)



	MOVWF
register
copy the contents of  ‘W’ to the specified register “register”


; ”MOVe W to File”

Example:

portA
equ  5
; address of portA in the SFR


MOVWF portA
; moves the contents of W to portA at address 0x05



	CLRF

register



clear the register “register” to all ‘0’







; ”CLeaR File”

Example:

portA

equ 0x05


; address of portA in the SFR



CLRF portA


; make all the bits of portA zero



	DECFSZ
register , F
decrement specified register and skip next instruction if result was zero


“DECrement File Skip on Zero”

Example:

MyVariable
equ 0x20
; define storage for “MyVariable” at 0x20 in the GPRs


Movlw 3
; load 3 into W


Movwf MyVariable
; and put it into “MyVariable”

LOOP

; label for the start of the loop


Addlw 1


DECCFSZ MyVariable,F
; subtract one from “MyVariable”  and



; If the value in “MyVariable” is Zero then 



; jump over the ”GOTO LOOP” instruction to execute the instruction



; located at the address “SKIP_OVER_THE_GOTO”


GOTO LOOP
; jump back to the label “LOOP”

SKIP_OVER_THE_GOTO


ADDLW –1
; this instruction is executed when “MyVariable” reaches zero



	BTFSC

register , bit


test if single bit in register is clear ( ‘0’ ) skip next instruction if True







; ”Bit Test File Skip if Clear”


Example:

PortA
equ
0x05



; address of portA in the SFR


BTFSC
portA,2



; test bit 2 of portA, If bit 2 is zero, then skip the next instruction


goto
FRED



; this instruction executes if bit 2 of port A is 1 (i.e. xxxx x1xx)


goto
JOHN



; this instruction executes if bit 2 of port A is 0 (i.e. xxxx x0xx)



	BTFSS

register , bit


test if a single bit in register is set ( ‘1’ ) skip next instruction if True







; ”Bit Test File Skip if Set”


Example:

PortA
equ
0x05



; address of portA in the SFR


BTFSC
portA,4



; test bit 4 of portA, If bit 4 is one, then skip the next instruction


goto
FRED



; this instruction executes if bit 4 of port A is 0 (i.e. xxx0 xxxx)


goto
JOHN



; this instruction executes if bit 4 of port A is 1 (i.e. xxx1 xxxx)



	BCF

register , bit


clear ( to ‘0’ ) the single bit “bit” in the register “register”






; ”Bit Clear File”

Example:

PortA
equ
0x05



; address of port A in the SFR


Movlw
0xff



; set all 8 bits in W (i.e. 1111 1111)


Movwf
portA



; move W to portA


BCF
portA,1



; clear bit 1 of port A and leave all the other bits at 1 (i.e. 1111 1101)



	BSF

register , bit


set ( to ‘1’ ) the single bit “bit” in the register “register”






; ”Bit Set File”

Example:

PortA
equ
0x05



; address of port A in the SFR


Movlw
0x00



; clear all 8 bits in W (i.e. 0000 0000)


Movwf
portA



; move W to portA


BSF
portA,4



; set bit 4 of port A and leave all the other bits at 0 (i.e. 0001 0000)




