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#include <mega32.h> L.

unsigned char
R[64]={0,0,0,0,1,1,1,1,0,0,0,0,1,1,1,1,0,0,0,0,1,1,1,1,0,0,0,0,1,1,1,1,2,2,2,2,3,3,
3,3,2,2,2,2,3,3,3,3,2,2,2,2,3,3,3,3,2,2,2,2,3,3,3,3};

unsigned char
G[64]={0,1,2,3,0,1,2,3,0,1,2,3,0,1,2,3,0,1,2,3,0,1,2,3,0,1,2,3,0,1,2,3,0,1,2,3,0,1,
2,3,0,1,2,3,0,1,2,3,0,1,2,3,0,1,2,3,0,1,2,3,0,1,2,3};

unsigned char
B[64]={0,0,0,0,0,0,0,0,1,1,1,1,1,1,1,1,1,2,2,2,2,2,2,2,3,3,3,3,3,3,3,3,0,0,0,0,0,0,
0011111111222.22722.2,3,3,3,3,3,3,3,3},



unsigned char RC[64],GC[64],BC[64];
unsigned char shift=0x01,k,a,b,c,d=0x01,i,j;

void main(void)

{

/I Input/Output Ports initialization
/I Port A initialization

/I Func7=In Func6=In Func5=In Func4=In Func3=In Func2=In Funcl=In
FuncO=In

I/ State7=T State6=T State5=T State4=T State3=T State2=T State1=T StateO=T
PORTA=0x00;

DDRA=0xff;

// Port B initialization

/I Func7=In Func6=0ut Func5=In Func4=In Func3=In Func2=In Funcl=In
FuncO=In

I/ State7=T State6=0 State5=T State4=T State3=T State2=T State1=T StateO=T
PORTB=0x00;

DDRB=0x00;

I/ Port C initialization

/I Func7=In Func6=In Func5=In Func4=In Func3=In Func2=In Funcl=In
FuncO=In

/] State7=T State6=T State5=T State4=T State3=T State2=T Statel=T StateO=T
PORTC=0x00;

DDRC=0xff;

/[ Port D initialization

/I Func7=In Func6=In Func5=In Func4=In Func3=In Func2=In Funcl=In
FuncO=In

/] State7=T State6=T State5=T State4=T State3=T State2=T State1=T StateO=T



PORTD=0x00;
DDRD=0xff;

while (1)
{
Il Place your code here

for(i=0;i<64;i++)

SENNS P SRR
RC[i]=R{[i];
GC[i]=Gl[il;
—q_ 11 é“)_.’ sﬁ,\_} 4 e
BC[l]—B[I]’ dde (oS aS HLo 4
} s sl
for(j=0;j<4:j++)
{
a=0;b=0;c=0;
for(i=k;i<k+8;i++)
{

iIf(RC[i]>=1) 4 oS 51 OouS as

39_“s!_38m8a)3m

{ 8 s ls piiie Gisla
a=a|shift;
RC[i]=RC[i]-1;

¥

iIf(GCJi]>=1)

{
b=b|shift;

GC[i]=GC[i]-1;



if(BC[i]>=1)
{
c=c|shift;
BCIi]=BC[i]-1;
by
shift=shift<<1,;
if(shift==0)
shift=0x01,;

k=k+8;
if(k>56)

k=0;
PORTD=d,
PORTA=3,
PORTC.6=1;
PORTC.6=0;
PORTA=Db;
PORTC.5=1;
PORTC.5=0;
PORTA-=C;
PORTC.7=1;
PORTC.7=0;
d=d<<1,;
if(d==0)
d=0x01;
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Internal Calibrated RC Oscillator Operating Modes

CKSEL3..0 Nominal Frequency (MHz)
0001 1.0
0010 20
0011 40
0100 8.0
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Project : Dot Matrix LED

Date :2010/01/04

Author : Mohammad Keramati & Shahriyar Farhadi
Comments: copy is free

Chip type : ATmega32

Program type - Application

Clock frequency : 8.000000 MHz

Memory model : Small

External SRAM size : 0



Data Stack size : 512
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#include <mega32.h>

unsigned char d=0x01,shift=0x01,i,R1,G1,B1,k,count,b=0xff x;
unsigned char R[64],G[64],B[64],RC[64],GC[64],BC[64];

U
void decrease (void) //decrease each 625us
{

R1=0;G1=0;B1=0;

for(i=k;i<k+8;i++)

{

if(RC[i]>=1)

{
R1=R1Jshift;
RC[i]=RC[i]-L;

}

if(GC[i]>=1)

{
G1=G1shift;
GCIi]=GC[i]-1;

}

if(BC[i]>=1)

{



B1=B1|shift;
BC[i]=BCl[i]-1;
by
shift=shift<<1,;
if(shift==0)
shift=0x01;

PORTC.6=0;
PORTA=R1,
PORTC.6=1,;
PORTC.6=0;
PORTC.5=0;
PORTA=G1,
PORTC.5=1;
PORTC.5=0;
PORTC.7=0;
PORTA=B1,
PORTC.7=1,;
PORTC.7=0;

by

T T T T

void copy(void)

{



for(i=0:i<64;i++)

{
RCIi]=RI[il;
GC[i]=GIil;
BC[i]=BI[i];
}

/l Timer 1 output compare A interrupt service routine
interrupt [TIM1_COMPA] void timerl_compa_isr(void)
{
// Place your code here

PORTD=d;

decrease();

count++;

if(count == 32) //copy each 20ms

{
count=0;
copy();
}
b++:

if(b%4 == 0) //shift column each 2.5ms

{
d=d<<1;



if(d==0)
d=0x01,

k+=8;

if(k>56)
k=0;

}
/I SPI1 functions

#include <spi.h>

void main(void)

{

/I Input/Output Ports initialization
// Port A initialization

/I Func7=In Func6=In Func5=In Func4=In Func3=In Func2=In Funcl=In
FuncO=In

/] State7=T State6=T State5=T State4=T State3=T State2=T State1=T StateO=T
PORTA=0x00;
DDRA=0xfT;

// Port B initialization

/I Func7=In Func6=0ut Func5=In Func4=In Func3=In Func2=In Funcl=In
FuncO=In

/] State7=T State6=0 State5=T State4=T State3=T State2=T State1=T StateO=T
PORTB=0x00;
DDRB=0x40;



/I Port C initialization

/I Func7=In Func6=In Func5=In Func4=In Func3=In Func2=In Funcl=In
FuncO=In

/] State7=T State6=T State5=T State4=T State3=T State2=T State1=T StateO=T
PORTC=0x00;
DDRC=0xff;

/I Port D initialization

/I Func7=In Func6=In Func5=In Func4=In Func3=In Func2=In Funcl=In
FuncO=In

/] State7=T State6=T State5=T State4=T State3=T State2=T State1=T StateO=T
PORTD=0x00;
DDRD=0xff;

I/l Timer/Counter 0O initialization
/I Clock source: System Clock
/I Clock value: Timer 0 Stopped
/l Mode: Normal top=FFh

// OCO output: Disconnected
TCCRO0=0x00;

TCNTO0=0x00;

OCR0=0x00;

/I Timer/Counter 1 initialization



/I Clock source: System Clock

/I Clock value: 1000.000 kHz

/l Mode: CTC top=OCR1A

// OC1A output: Discon.

/[ OC1B output: Discon.

I/l Noise Canceler: Off

/I Input Capture on Falling Edge
/I Timer 1 Overflow Interrupt: Off
/I Input Capture Interrupt: Off

/l Compare A Match Interrupt: On
/l Compare B Match Interrupt: Off
TCCR1A=0x00;
TCCR1B=0x0A;
TCNT1H=0x00;

TCNT1L=0x00;

ICR1H=0x00;

ICR1L=0x00;

OCR1AH=0x02;
OCR1AL=0x71;
OCR1BH=0x00;

OCR1BL=0x00;

/Il Timer/Counter 2 initialization

/I Clock source: System Clock



/I Clock value: Timer 2 Stopped
/l Mode: Normal top=FFh

// OC2 output: Disconnected
ASSR=0x00;

TCCR2=0x00;

TCNT2=0x00;

OCR2=0x00;

Il External Interrupt(s) initialization
/[ INTO: Off

/[ INT1: Off

Il INT2: Off

MCUCR=0x00;

MCUCSR=0x00;

/I Timer(s)/Counter(s) Interrupt(s) initialization

TIMSK=0x10;

/I Analog Comparator initialization

/I Analog Comparator: Off

/I Analog Comparator Input Capture by Timer/Counter 1: Off
ACSR=0x80;

SFIOR=0x00;



I/l SPI initialization

/I SPI Type: Slave

I/ SPI Clock Rate: 62.500 kHz
Il SPI Clock Phase: Cycle Half
/Il SP1 Clock Polarity: Low

/[ SPI Data Order: MSB First
SPCR=0x43;

SPSR=0x00;

/I Global enable interrupts

#asm("sei")

while (1)
{
for(x=0;x<64;x++)
{
R[x]=spi( );
G[x]J=spi();
B[x]=spi();
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