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Abstract

Traditionally, the engineering field has been dominated by face-to—face education focused on
experimental practice, but demand for online learning has soared due to the rapid development of IT
technology and Internet communication networks and recent changes in the social environment such as
COVID-19. In order for efficient online education to be conducted in the engineering field, where the
proportion of experimental practice is relatively high compared to other fields, virtual laboratory practice
content that can replace actual experimental practice is very necessary. In this study, we developed a line
tracer model and a virtual experimental software to simulate it for efficient online learning of
microprocessor applications that are essential not only in the electric and electronic field but also in the
overall engineering field where IT convergence takes place. In the developed line tracer model, the user
can set various hardware parameter values in the desired form and write the software in assembly
language or C language to test the operation on the computer. The developed line tracer virtual
experimental software has been used in actual classes to verify its operation, and is expected to be an
efficient virtual experimental practice tool in online non-face-to-face classes.

FIAYE : ) EdolA, AHYAY, vhe|AZAES, Fusg, ABeol4
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LIST P=16F690, F=INHX8M

#include <p16F690.inc>

__config (_INTOSCIO & _WDT_OFF & _PWRTE_OFF & _MCLRE_OFF & _CP_OFF
& _CPD_OFF & _BOR_OFF & _IESO_OFF & _FCMEN_OFF)

errorlevel -302 ;suppress "not in bank 0" message

BANKO  EQU 0x0000
BANK1  EQU 0x0080
BANK2  EQU 0x0100
BANK3  EQU 0x0180

O0RG 0x000 5 processor reset vector
banksel BANK2
clrf ANSEL ; digital I/0

clrf ANSELH ; digital I/0
banksel BANK1
movlw  OxFF ; ZEA ZAE Yoz 2F
mowf  TRISA
clrf  TRISC ; ZEC A2 &80z 2F
banksel BANKO
clrf PORTC ; LEC 27|38}
loop movf PORTA,W ; read PORTA into W
andlw  0x07 5 RA2-RAQTH =)
call table
mowwf  PORTC Z|EiZt WE PORTCZ &3
clrf PORTC
goto loop

table addwf PCL,F

retlu b’ 00000011’
retlw  b'00000010"
retlw b'00000011'
retlw b'00000010"
retlw b'00000001'
retlw b'00000011'
retlw b'00000001'
retlw  b'00000011'
END

a2 5 2ielER0|ME 28t ofd=El =20
Fig. 5. Assembly program for a line tracer
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