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[* Title: AVR- GCC t est program for at90s2313
Aut hor : eto
Mail-to: esoc@fc.keio.ac.jp
Dat e: 4/ 2001

Pur pose: SWon LED
Sof t war e: AVR- GCC needed
Har dwar e;: ATS90S2313

Port D LED and PortB SW
PBO=SWD
PD3=LEDO

*/



#i ncl ude
#i ncl ude
t ypedef unsi gned char i 08bit;

int main( void )

{
io8bit now ed ;
out p( Oxf f, DDRD) ; /* PDl-PD6 PortD for output */
out p( Oxf e, DDRB) ; /* PBO-PBl1 PortB for input */
nowl ed = 0x00; /[* LEDinit all Low */
for ()
{
if((inp(PINB) &0x01) !'=0x00) /* check switch */
nowl ed = 0x01; /* LEDO on set */
el se
nowl ed = 0x00; /* LED off set */
out p(now ed, PORTD); /* LED out */
}
}
C
AT90S2313
#include <i02313.h> ( )

#define nop() asm volatile ("nop"::) C



C LED
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LED LED
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C nop()
Port B7 PortB bit PortD Port D2 bit
outp(Oxff, DDRB); /* PB7-PB1 of PortB for output */
outp(0Ox7e,DDRD); /* PD6-PD1 of PortD for output */
8-bit
8-bit tate tate=(pl12,p11,p2,p9,p4,p5,p6,PB0)
PBO 5-bit  yoko

yoko=(p8,p7,p10,p3,p1,PD1,PDO0) PD1 PDO

tate = OX7f; pl2 L
yoko = 0x40; p8 H

for (i=0; i<255; i++) /* outer delay loop */



for(j=0; j<255;j++) /* inner delay loop */
for(k=0;k<10;k++)
[* delay */

nop();

/* Title:

Author:

Date:
Purpose:

AVR-GCC Port I/0 program for AT90S2313
takefuji
10/2000
Flash the top row of five LEDs by manipulating Port
B7-B1(7-bit) and Port D6-D2(5-bit)
Software: AVR-GCC needed
Hardware: ATS90S2313 and 5x7 LED matrix

5x7 LED matrix
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indicates an LED.

takefuji@sfc.keio.ac.jp

PB7=p12,PB6=p11,PB5=p2,PB4=p9,PB3=p9,PB2=p4,PB1=p5,PB1=p6
PD6=p8,PD5=p7,PD4=p10,PD3=p3,PD2=p1

*/

#include <i02313.h>

#include <iomacros.h>
#define nop() asm volatile ("nop" ::)

typedef unsigned char io8bit;

int main( void )

{



io8bit tate, yoko,i, j, K;

outp(Oxff,DDRB); /* set PB7-PB1 of PortB for output */
outp(Ox7e,DDRD); /* set PD6-PD1 of PortD for output */
tate = Ox7f; [* tate init value p12=L */

yoko = 0x40; [* yoko init value p8=H */

for (;;) {

outp(tate, PORTB); /* pl12-p8 LED on */

outp(yoko, PORTD); /* pl2-p8 LED on */
for (i=0; i<255; i++) /* outer delay loop */

for(j=0; j<255;j++) /* inner delay loop */
for(k=0;k<10;k++)
nop(); /* delay */
yoko <<=1; /* shift 1bit */
if('yoko) yoko = 0x04;

outp(yoko, PORTD);

LED

for



CPU

CPU
CPU
8-bit
TIMSK TCNTO
outp(0x02, TIMSK); TCNTO overflow
outp(0, TCNTO); TCNTO
outp(5, TCCRO); CPU

sei();

SIGNAL(SIG_OVERFLOWO)

outp(0, TCNTO);

/*
Title: AVR-GCC timer interrupt program for AT90S2313
Author: takefuji
Date: 10/2000



Purpose: Flash the LEDs on Port B by using a 8-bit timer interrupt
needed

Software: AVR-GCC to compile needed

Hardware: ATS90S2313

Note: Mail to takefuji@sfc.keio.ac.jp
*/

#include <i02313.h>

#include <interrupt.h>

#include <signal.h>

unsigned char led;

SIGNAL(SIG_OVERFLOWO) /* signal handler for tcntO overflow interrupt

*/

outp(~led, PORTB); /* invert the output since a zero means: LED on */
led=~led,;

outp(0, TCNTO); [* reset counter to get this interrupt again */
}
int main(void)
{
outp(Oxff, DDRB); /* use all pins on PortB for output */
outp(0xff, PORTB);
outp(0x02, TIMSK); /* enable TCNTO overflow */
outp(0, TCNTO); /* reset TCNTO */
outp(5, TCCRO0); /* count with cpu clock/1024 */
led= Oxff;
sei(); /* enable global interrupts */
for (i3) {
} /* loop forever */



16-bit
SIGNAL(SIG_OVERFLOW1) TIMSK TCNT1H TCNT1L TCCR1B

C UART

UART RS232C
PC RS232C

RS232C

UART PDO PD1 GND

PB Port
SIGNAL(SIG_UART_RECV)
UCR RXCIE TXCIE RXEN TXEN
UBRR Mhz CPU

UBRR=25 baud

/*
Title: AVR-GCC UART program for AT90S2313
Author: takefuji
Date: 10/2000
Purpose: PC sends a byte data to UART of AT90S2313.
The received data is displayed at PORTB.
UART format: 9600 baud, 8bit, 1 stop-bit, no parity
needed
Software: AVR-GCC to compile
needed
Hardware: ATS90S2313 on 2313 board
Note: To contact me, mail to
takefuji@sfc.keio.ac.jp
*/

#include <i02313.h>



#include <interrupt.h>
#include <signal.h>
#include <is0646.h>

I* 4Mhz CPU, 9600 baud, 8-bit, 1-stop, 0 parity UBRR=25 */

SIGNAL(SIG_UART_RECV)
/* signal handler for receive complete interrupt */

{
unsigned char led;
led = inp(UDR); I* read byte for UART data buffer */
outp(led, PORTB); /* output received byte to PortB (LEDSs) */
}

void uart_init(void)
/* initialize uart */
{
/* enable RxD/TxD and ints */
outp((1<<RXCIE) | (1<<TXCIE) | (1<<RXEN) | (1<<TXEN),UCR);
/* set baud rate */
outp(25, UBRR);

int main(void)

{
outp(Oxff ,DDRB); /* PortB output */
outp(0x00, PORTB); /* switch LEDs on */

uart_init();
sei(); /* enable interrupts */
for (;;) { /* loop forever */

}



PC AT90S2313 8-bit PC
LED
C LCD

PC RS232C LCD
LCD

/***********************************************************

* Program: LCD driver

* Created: Oct. 20, 2000

* Author: takefuji

* Comments: Akizuki LCD driver

* PortB0-3=DB0-DB3, PortB4=RS, PortB5=E
* contrast adj pin should be grounded.

***********************************************************/

#include "lcd.h"
#include <io.h>

void lcd_delay(unsigned int p)
{
unsigned int i;
byte j;
for(i=0;i<p;i++)
for (j=0;j<10;j++); //10 to 20

}

void toggle E()

{
outp(inp(PORTB) | 0x20,PORTB); /I E=1 PortB5=E
outp(inp(PORTB) & OxDF,PORTB); /I E=0

}



/*
* Clear display

* PortB0=DB4, PortB1=DB5, PortB2=DB6, PortB3=DB7
* PortB4=RS (RS=0 instruction;RS=1 data)

* */
void lcd_cls()
{

outp(0x00,PORTB); toggle E();

outp(0x01,PORTB); toggle E();

Icd_delay(1000);

}

/*
* Home position

* */

void Icd_home()

{
outp(0x00,PORTB); toggle E();
outp(0x02,PORTB); toggle E();
Icd_delay(1000);

}

/*

* LCD & Cursor control (Blinking, ON/OFF,...)
* */

void lcd_control(byte disonoff, byte curonoff, byte curblink)
{ byte temp;

outp(0x00,PORTB);

toggle_E();

temp=0x08;

if (disonoff==1) temp | =0x04;

if (curonoff==1) temp | =0x02;

if (curblink==1) temp | =0x01;

outp(temp,PORTB);

toggle_E();



Icd_delay(100);
}

/*
* DD address:

* row0: 80 81 82 83 84 85 86 87 88 89 8A 8B 8C 8D 8E 8F
*rowl: COC1C2C3C4C5C6C7C8C9CACBCCCDCECF
* row 0, row 1; column O-F

* */

void lcd_goto(byte row, byte column)
{
if(row==0x00)
{
outp(0x08,PORTB);
toggle_E();
outp(column,PORTB);
toggle_E();}
if(row==0x01)
{outp(Ox0C,PORTB);
toggle_E();
outp(column,PORTB);
toggle_E();}
Icd_delay(100);

/*
* Put character on LCD

* */

void lcd_putch(byte data)

{ byte temp;
temp=data>>4; /lupper 4-bit data -> PortB
temp=temp | 0x10; /IRS=1 data transfer
outp(temp,PORTB);
toggle_E();
temp=data & OxO0F; /llower 4-bit data -> PortB
temp=temp | 0x10; /IRS=1 data transfer



outp(temp,PORTB);
toggle E();
Icd_delay(100);

}

/*

* Display null terminated string

*

void lcd_putstr(byte *data)

{
while(*data) {

lcd_putch(*data);
data++;

/*

*/

* Display 8bit bin value

*

void printbin(byte x)

{
byte i;
for (i=128;i>0;i>>=1)
{

if (x&i)==0) lcd_putch('0";

else lcd_putch('1');

}
}

*/

/*
* Display byte in hex

*

void printhex(byte i)

{
byte hi,lo;

*/



/*

hi=i&0xFO; /I High nibble
hi=hi>>4;
hi=hi+'0";
if (hi>'9")
hi=hi+7;

lo=(i&0x0F)+'0"; /I Low nibble
if (lo>'9")
lo=lo+7;

lcd_putch(hi);
lcd_putch(lo);

* Display initialization

* */

void lcd_init(void)

{

outp(OxFF,DDRB);

Icd_delay(10000);

outp(0x03,PORTB); toggle E(); lcd_delay(500);
outp(0x03,PORTB); toggle E(); lcd_delay(100);
outp(0x03,PORTB); toggle_E(); lcd_delay(500);
outp(0x02,PORTB); toggle E(); lcd_delay(100);
outp(0x02,PORTB); toggle E();
outp(0x08,PORTB); toggle E(); lcd_delay(100);
outp(0x00,PORTB); toggle E();
outp(0x08,PORTB); toggle E(); lcd_delay(100);
outp(0x00,PORTB); toggle E();
outp(0x01,PORTB); toggle E(); lcd_delay(100);
outp(0x00,PORTB); toggle E();
outp(0x07,PORTB); toggle E(); lcd_delay(100);
lcd_cls();



int main(void)
{
lcd_init();
lcd_control(1,1,1);
Icd_delay(1000);
lcd_cls();
lcd_putstr("Hello from ");
lcd_goto(0x01,0x01);
Icd_putstr("hello from keio");
while(1);
}
Icd.h
/***********************************************************
* Program: LCD driver header
* Created: Oct. 20, 2000
* Author: takefuji
* Comments: functions & definitions
************************************************************/
/I LCD is connected on PORTB in 4bit mode
#include <io.h>
#include <stdio.h>
#include <stdarg.h>

typedef unsigned char byte;

void Icd_delay(unsigned int p);

void toggle E();

void lcd_cls();

void lcd_home();

void lcd_control(byte disonoff, byte curonoff, byte curblink);
void lcd_goto(byte row, byte column);

void lcd_putch(byte data);

void lcd_putstr(byte *data);

void printbin(byte x);

void printhex(byte i);



void lcd_init(void);

C X10

X10

/**********************************************************************

*khhkhkkkkkkhkik

* Program: X10 driver

* Created: Oct. 26, 2000

* Author: takefuji

* Comments: X10 PL513/TW523 driver

* PortD6=zero-detect(input), PortD5=send(output),
PortD4=switch_on_off(input)

* PL513(1:Black zero-detect; 2:Red GND; 3:Green GND; 4:Yellow Tx)

* TW523(1:Black zero-detect; 2:Red GND; 3:Green Rx; 4:Yellow Tx)

* three 1ms width pulses from rise of 0-detect (1.778ms blank separation
between them)

* technical note of X-10 (powerhouse) has the details for pulse coding on
page 7

* and commands on page 5.

* start (1110), house codes A (0 1 1 0)=>(01 10 10 01)

* key codes All units off (000 0 1)=>(01 01 01 01 10)

* key codes All lightson (0001 1)=>(01 01 01 10 10)

* start+house+key+start+house+key for a command using 22 cycles

* 2 4 5 2 4 5 =22 cycles

*hhhhkhkhkkkhkhkhhhhhhkhkhkhkhkhkhrrrhirhkhkhhhihrrrhidhhhhhihrrhirhdhhhhhirrhihidkhhhiiirix

************/

#include <stdio.h>
#include <stdarg.h>
#include <io.h>

typedef unsigned char byte;

void x10_delay(unsigned int p)



{
unsigned int i; /lone loop is 0.004587ms with 10Mhz
byte j;
for(i=0;i<p;i++)
for (j=0;j<10;j++);

}

void x10_Idelay(unsigned int p)

{
unsigned int i; /lone loop is 0.0459ms with 10Mhz
byte j,k;

for(i=0;i<p;i++)
for (j=0;j<10;j++)
for (k=0;k<10;k++);

}

/*

* three pulses with zero-detect=High
* */

void three_pulse(void)

{

sbi(PORTD,5);

x10 _delay(218); /I1ms
cbi(PORTD,5);

x10_delay(388); [11.778ms
sbi(PORTD,5);

x10 _delay(218); /I1ms
cbi(PORTD,5);

x10_delay(388); [11.778ms
sbi(PORTD,5);

x10 _delay(218); /I1ms
cbi(PORTD,5);

x10 _delay(22); //0.1ms



/*
* No pulse with zero-detect=High

* */

void nopulse(void)

{
x10 _delay(218); /I1lms

void pulse_strm(byte *data)
{
while(*data) {
if((*data)=="1"){
while((inp(PIND) & 0x40)==0x00){}; //if zero-detect 0=>1

then next
three_pulse();
while((inp(PIND) & 0x40)==0x40){}; //if zero-detect 1=>0
then next
nopulse();
data++;}

if((*data)=="0"){
while((inp(PIND) & 0x40)==0x00){}; //if zero-detect 0=>1

then next
nopulse();
while((inp(PIND) & 0x40)==0x40){}; //if zero-detect 1=>0
then next
three_pulse();
data++;}
}
}
/*
* X10 initialization
* */

void x10_init(void)



{
outp(Ox2F,DDRD); /[PortD4=input,

PortD6=zero-detect(input)
sbi(PORTD,4); /lpullup input for PortD4
sbi(PORTD,6); /Ipullup input for PortD6

}

void x10_start(void)

{

[Femmmmmeeeeee start 1110 */

PortD5=send(output),

while((inp(PIND) & 0x40)==0x00){}; //if zero-detect 0=>1 then next

three_pulse();

while((inp(PIND) & 0x40)==0x40){}; //if zero-detect 1=>0 then next

three_pulse();

while((inp(PIND) & 0x40)==0x00){}; //if zero-detect 0=>1 then next

three_pulse();

while((inp(PIND) & 0x40)==0x40){}; //if zero-detect 1=>0 then next

nopulse();

}

void turn_on(void)
{
x10_start();
[* e 0110 00011 (ON) */
pulse_strm(*011000011");
x10_start();
[* e 0110 00011 (ON) */
pulse_strm("011000011");

x10_ldelay(20000);
x10_ldelay(20000);
x10_ldelay(20000);



void turn_off(void)

{
x10_start();
[* e 0110 00001 (OFF)

pulse_strm(*011000001");
x10_start();

[* e 0110 00001 (OFF)
pulse_strm("011000001");

x10_ldelay(20000);
x10_ldelay(20000);
x10_Idelay(20000);

}

int main(void)

{
x10_init();

for(;;)
{

iIf((iInp(PIND) & 0x10)==0x10) turn_off();
iIf((inp(PIND) & 0x10)==0x00) turn_on();

I
}

*/

*/

/Iswitch open
/Iswitch pressed

/**********************************************************************



* Program: servo driver

* Created: March 17.2001

* Author: takefuji

* Comments: servo driver

* Servo receives the control signal every 20 ms.

* 1ms pulse width= 0 degree =218,1.5ms=45 degree=327
*  2ms pulse width=90 degree=436

**********************************************************************/

#include <stdio.h>
#include <stdarg.h>
#include <io.h>

typedef unsigned char byte;

void delay(unsigned int p)
{
unsigned int i; /lone loop is 0.004587ms with 10Mhz
byte j;
for(i=0;i<p;i++)
for (j=0;j<10;j++);

}

void Idelay(unsigned int p)

{
unsigned int i; /lone loop is 0.0459ms with 10Mhz
byte j,k;

for(i=0;i<p;i++)
for (j=0;j<10;j++)
for (k=0;k<10;k++);

/*
* servo initialization

* */

void init(void)

{



outp(0x7e,DDRD); //PortD1-6=output, PortDO=input
outp(Oxff, DDRB);
sbi(PORTD,0); /Ipullup input for PortDO

void zero(void)

{

unsigned int i;
for (i=0;i<109;i++)

{
outp(Ox7e,PORTD); //PortD will be on.
delay(218); /[1ms=218

outp(0x00,PORTD); //PortD will be off.
Idelay(414); /119ms
}

}

void zto45(void)
{

unsigned int i;
for (i=0;i<109;i++)

{
outp(Ox7e,PORTD); //PortD will be on.
delay(219+i); /11.5ms=327

outp(0x00,PORTD); //PortD will be off.
Idelay(403); /118.5ms

}

void forty5to90(void)
{
unsigned int i;
for (i=0;i<109;i++)
{
outp(0x7e,PORTD);



delay(328+i); /12ms=436
outp(0x00,PORTD);
Idelay(392); /118ms

}
}

void nineto45(void)

{

unsigned int i;
for (i=0;i<109;i++)

{
outp(Ox7e,PORTD); //PortD will be on.
delay(435-i); /11.5ms=327

outp(0x00,PORTD); //PortD will be off.
Idelay(403); /118.5ms

}
}

void forty5toO(void)
{

unsigned int i;
for (i=0;i<109;i++)

{
outp(Ox7e,PORTD); //PortD will be on.
delay(326-i); /11ms=218

outp(0x00,PORTD); //PortD will be off.
Idelay(414); /119ms

}
}

int main(void)
{

init();

zero();
for(;;)

{



zto45();

forty5to90();
nineto45();
forty5to0();
|3
}
C
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