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Development of New Electronic Study Materials for Built-in-System Programming Education

Based on Infra-Red Remote-Control Transceiver

EEES
Teruo TAMAMA¥*

Abstract: Recently programmers for built-in-systems are badly off. Thus, fostering of those human resources at

universities is urgent. New electronic study materials have been developed for built-in-system programming

education based on an IR remote-control transceiver. Using those materials, students are able to learn

microcomputer programming as well as soldering technique and oscilloscope operation.
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OftEx FIREEBRO v 7T A (H8/3687 )
/
main.¢ (CPU TYPE : H8/3687)
/
#include<MACHINE. > /A BRI T x/
#ipragma interrupt (OnPressButtonSW1) /*IRGOE Y JA A B ¥x/
//3687FF8
#define PCR7 *((volatile unsigned char *)0xffea) /* PCR7 */
#idefine PDR7 *((volatile unsigned char *)0xffda) /* PDR7 */
//BLAFHERTE
#define PUCR1 #((volatile unsigned charx) 0xffd0) /*PUCR1x/

#define IEGR1 *((volatile unsigned char%x) Oxfff2)
fidefine IENR1 *((volatile unsigned charx) Oxfff4)
#define IRR1 *({(volatile unsigned charx) Oxfff6)
#define PMR1 *((volatile unsigned charx) Oxffe0)
#define PCR1 *((volatile unsigned charx) Oxffed4)

void Sleep_ho(unsigned long 1Time):
void Send_1(void);

void Send_0(void);

void SendByte (unsigned char cc);
void Carrier (void);

void CarrierOff (void):

void ReaderGode (void);

void OnPressButtonSW1 (void) /*IRQO*/

{
volatile unsigned long i.
volatile unsigned char DataCode;

IRRT = IRR1 & Oxfe; /*BRAHBEKRI STV ) T*/

ReaderCode () ;

//Custom Code
for (i=0;i<7; i++) Send_ 0(: Send_1();
for (i=0:i<8; i++) Send_10:

//Data Code - CH7
DataCode=0x07;
SendByte (DataCode) ;

//Stop Bit
Send 00 ;

return;

}

#pragma section V1 // GV1

/! BERIA—F—=TN

void (¥const VEC_TBL1[1) (void) = {
OnPressButtonSW1 // 1RGO

}:

/*1EGRT T v 53 iR*/

/*IENR1T B Y AH A R—TJL*/
/*IRR1 BlYRABRXT—R R ITFH5*/
/*PMRT B— KL X A%/

/#*PCR1%/
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void Sleep_ho(unsigned long |Time)

/
B#FsEIL—T

{
volatile
for (1=0; 1
{
}
return;

}

void ReaderCode (vo
{
volatile
for (i=0;
for (i=0;
return.

}

void Send_1(void)
{
volatile
for (i=0;
for (i=0;
return.

}

void Send_0(void)
{
volatile
for (i=0;
for (i=0:
return;

}

unsigned long |;
<ITimex1000;++1)

/*El 68 IC B ER Ex/

id)

unsigned long i;
i<340; i++) Carrier();
i<184; i++) Carrier0ff();

unsigned long i
i<22; i++) Carrier();
i<67; i++) CarrierOff();

unsigned lfong i;
i<22; i++) Carrier();
i<22; i++) Carrier0ff().

void SendByte(unsigned char cc)

{
volatile
volatile

unsigned char cl;
unsigned int k=8;

while (k>0) {

}

return;

cl=cc & 0x01;

if(cl==1) Send_1(;
else Send_0();

cc =¢cc» 1,
k—:

//9ms
//4. 5ms

//0. 56ms (0. 568ms)
//1.69ms (Pulse Width => 2. 25ms)

//0. 56ms (0. 568ms)
//0. 56ms (Pulse Width => 1. 12ms)

45



46

Vol19,2 01 1
// 37.88kHz, 26.4us
void Carrier (void)
{
volatile unsigned int k;
PDR7 = 0x01; for (k=0; k<10; k++);
PDR7 = 0x00; for (k=0: k<8; k++);
return;
}
// 37.88kHz, 26.4us
void CarrierOff (void)
{
volatile unsigned int k.
PDR7 = 0x00; for (k=0; k<19: k++);
return;
}
void main(void)
{
//3687F
PCR7 = Oxff; /%* PCR7 */
set_imask_ccr (1) ; /*B| Y AATEF el */
/AR OER BYAHDMMASRTE P14, P15 A*/
PCR1 = Oxcf: /AP14,15% 1) — FE L, BYES4 FE VIZBHFRIEEY
PUCR1 = 0x38: /x P14, PISOMOS TN T v TEA */
Sleep_ho (100) ; /%51, 528 E DV BENRET H5F TEDLOHBHEETY
PMR1 = 0x30; /*RBAR— kTl < 1RGO, IRQ1HEAE %2 iRx/
Sleep_ho (10) ; J¥IN— F 9T 7= a7ILICHEL, BRI/
IRR1 = IRR1 & 0Ox00; [EARBRISTH ) T7*/
IEGR1 = IEGR1 | 0x03; /*IRQ0, IR B LAY T v R %8R/
IENRT = IENRT | 0x03; /*IRGO, IRQ1 « R—TJL*/
set_imask_ccr (0) /*B) ) SAFEFT*/
while (1)
{
PDR7 = 0x00;

}

return,



