Embedded Systems Lab                                                     	                              Date: 01-03-2021
GCU,LAHORE	                                                                                               ROLL NO. _______________________

Lab-3

Implementation of Unconditional jumps in PIC microcontroller using assembly language programming
Objective: 
In this lab students will learn 
· How to implement stack in assembly language? 
· How delay routines are implemented in PIC microcontroller.
Theory
In the previous lab you have studied how the conditional statements are used for transferring the control of a program anywhere you want. There are also unconditional jumps available for introducing delays in your program. They are CALL and RCALL. CALL instruction is a 4 byte instruction while RCALL is a 2 byte instruction. So it depends how much ROM is available in the PIC series you are using. 
Each call routine ends on a return statement so that the assembler can start execution from where the control was transferred. The stack is used for storing the address of the next instruction from where the call was made. 
Lab Exercise
Analyze the stack for the call instruction in the following program 
[image: ]
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Write a program to count up from 05 to FFh and send the count to SFR of PORTB. Put a delay in between each routine while issuing data. Also mention the contents of stack. 
________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________ ________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________ ________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________ 
Find the size of the delay of the code snippet below if the crystal frequency is 4MHz. 
[image: ]
____________________________________________________________________________________________________________________________________________________________ ________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________ ____________________________________________________________________________________________________________________________________________________________

Find the size of the delay of the code snippet below if the crystal frequency is 20MHz. 
[image: ]
____________________________________________________________________________________________________________________________________________________________ ________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________ ____________________________________________________________________________________________________________________________________________________________
Find the size of the delay of the code snippet below if the crystal frequency is 16MHz. 
[image: ]

Find the number of times the following loop is performed? 
[image: ]
____________________________________________________________________________________________________________________________________________________________ ________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________ ____________________________________________________________________________________________________________________________________________________________
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MYREG EQU 0x08 ;use location 08 as counter

ORG 0
BACK MOVLW 0x55 :1load WREG with S5H
MOVWF PORTB ;send 55H to port B
CALL DELAY ;time delay
MOVLW O0xXAA ;load WREG with AA (in hex)
MOVWF PORTB ;send ARH to port B
CALL DELAY
GOTO BACK ;keep doing this indefinitely

j—————— this is the delay subroutine

ORG 300H ;put time delay at address 300H
DELAY MOVLW OxXFA ;WREG = 250, the counter
MOVWF MYREG
AGAIN NOP ;no operation wastes clock cycles
NOP
NOP
DECF MYREG, F
BNZ AGAIN ;repeat until MYREG becomes 0
RETURN ;return to caller

END ;end of asm file
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LOC OBJECT CODE LINE SOURCE TEXT
VALUE

00001 #DEFINE PORTB OxF81

00000008 00002 MYREG EQU 0x08
00003
00004
000000 00005 ORG 0
000000 OESS 00006 BACK MOVLW 0x55
000002 6E81 00007 MOVWF PORTB
000004 EC80 F001 00008 CALL DELAY
000008 OEAA 00009 MOVLW OxAA
000002 6ES81 00010 MOVWF PORTB
00000C EC80 F0O1 00011 CALL DELAY
000010 EF00 FOCO0O 00012 GOTO BACK
00013
00014 ;—— this is the
00015
000300 00016 ORG 300H
000300 OEFF 00017 DELAY MOVLW OxFF
000302 6E08 00018 MOVWF MYREG
000304 0000 00019 AGAIN NOP
000306 0000 00020 NOP
000308 0608 00021 DECF MYREG,
00030A E1FC 00022 BNZ AGAIN
00030C 0012 00023 RETURN

00024 END

;use location 08 as counter

;load WREG with 55H

isend 55H to port B

jtime delay

;load WREG with AA (in hex)
;send ARH to port B

;keep doing this indefinitely
delay subroutine

;put delay at address 300H
JWREG = 255, the counter

;no op wastes clock cycles

F

;repeat until MYREG becomes 0
;return to caller

;end of asm file
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MYREG EQU  0x08 ;use location 08 as counter

[y

DELAY MOVLW O0XFF
MOVWF MYREG

-

AGAIN NOP 1
NOP 1
DECF MYREG, F 1
BNZ AGAIN 2

RETURN 1
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