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Microcontroller Modeling for Virtual Experiment
in Microprocessor Education
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Abstract

The demand for online education has rapidly increased due to the influence of COVID-19. One of the
biggest challenges in engineering education is how to efficiently conduct experiments online. In this paper,
for the virtual experimental system for microcontroller application that is essential for education in the
field of electrical, electronic, and control engineering, we described the microcontroller functional modeling
and implementation with Java language. The usefulness of the developed microcontroller module has been
verified through educational field application.
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Elass PIC16F690 extends Symbol
PICwinFramePIC16F690 PICwin; // PIC 94=$-(#A|~E 2 w=2g & Hol=)

String ROM[][] = new String[4096][14]; [/ 2 v R
String RAM[I[][] = new String[4][128][8]; // Hlo]¥ w Xz

String W = new String();
String PCSTACKI[] = new String[8]; // pc stack

String IR1 = new String(); // instruction register 1
String IR2 = new String(); // instruction register 2 for pipeline

PIC16F690() { }
public void setup(String subpara)
makegatesymbol("PIC16F690", ...);

initialize ROM/RAM/W/IR1/IR2;
PICwin = new PICwinFramePIC16F690(this);// PIC ¥1%=$ AA

}

public void calcfunc(InPin inpin)

)

if (MCLR_reset)
initialize ROM/RAM/W/IR1/IR2;
else
{ if (clock_changed)
{ for (int i=0; i<Fscale; i++)
picclockin(); // clock in

if (RC or RB or RA input changed)
update PORTC or PORTB or PORTA state;
if (RA2/INT input changed)
set INTCON<INTEF>;
if (RA or RB input changed)
set INTCON<RABIF>;
update TMRO;
process A/D conversion;
perform the interrupt cycle if required;

}

void piccloqkin() . . o
{ execute instruction and save result according to the pipeline stage;

a3 1. PIC16F690 2=Xte| pseudo code
Fig. 1. Pseudo code for PIC16F690 symbol
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Fig. 2. Procedure for Virtual Experiment
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