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Asynchronous General 1O Flash and
Timer/Counter Modules ARc CPU Core RAM EEPROM
A A A A A A A A
Clkupe
cli,g AVR Clock ok,
Contrel Unit
Clh oy clkzp g
A
Reset Logic Watchdog Timer
P 1 ;
Source Clock Watchdog Clock
Clock Watchdog
Multiplexer Crscillator
WY
Timer/Counter External RC External Clock Crystal Low-frequency Calibrated RC
Oscillator Oscillator Cscillator Crystal Oscillator Oscillator

&:A:Jf)j‘):r.:)‘)‘-).aﬂ Mbgﬁ) J)J} d;UaﬂjoJ‘yCKSEL 6&%)}96@} &S%Cnﬂub;b‘

..)J»Lgdad\}'bRC ol c&}ﬂ@ﬁ%ﬁ)b}obﬁQcCKsEL sl

Device Clocking Option CKSEL3..0
External Crystal/Ceramic Resonator 1111 -1010
External Low-frequency Crystal 1001
External RC Oscillator 1000 - 0101
Calibrated Internal RC Oscillator 0100 - 0001
External Clock 0000
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CKSEL3..0 Nominal Frequency (MHz)
0001t 10
0010 20
0011 40
0100 80
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Frequency Range Recommended Range for Capacitors
CKOPT CKSEL3..1 (MHz) C1 and C2 for Use with Crystals (pF)
1 101t 04-09 -
1 110 09-3.0 12-22
1 111 3.0-8.0 12-22
0 101, 110, 111 1.0< 12-22

Note: 1. This option should not be used with crystals, only with ceramic resonators.
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55 SUT[1:0] sla <=U4.3¢Aﬁ)> CKSEL (sla csj b (6 o s ol Ol J%Gb)’\&ﬁl{c

La%@b\.kb.:ﬁ@k&\g&@b J%@»Start—up Ol iSla~ Qljj&af&)la)\ésj\ssﬁj

55 15 OF Slicie cml 3L 4SS g0 3 53,8 o 5 53 | STArt-up Ol ey Sl (23 iy 5 5b

S s Datatsheet ;> System Clock and Clock Options |azs s ab g e Jslde slas doas

Reset @l:.e °

5 Ake 8 sl s s Reset oo 0 Megall (g axkss s 5 S dal g Reset Jls 5l ls faall) sz

1. Power-on Reset
2. External Reset

3. Brown-out Reset
4. Watchdog Reset
5. JTAG AVR Reset
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b j ol SUs olks Reset s
. T SN NS
CATA BUS
MCU Control and Status
Reqgister (MCUCSR)
Ljujujujl
EEEE
Ver Power-on ol o <l =17
Reset Circuit
BODEN Brown-out
BODLEVEL Reset Circuit
i
[l] Pull-up Resistor ﬂ
I o
1
RESET :SIE.:.EI; Reset Circuit | s QfF— g‘
_# / s
- —{R =
[ m =
JTAG _Reset Watchdog _|:EJ
Register Timer "
B
i 5
=]
Watchdog g
Oscillator |
Clock CK Delay Counters _—
Generator TIMEOUT
CKSEL[2:0]
SUT[1:0]

J»:S‘_;ao.lhu.ﬂﬂ) J)Ja).sbReset cu)‘&jﬁa()w
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Symbol | Parameter Condition Min Typ Max Units
Power-on Reset .
Threshold Voltage (rising) .4 23 v
Veor | Power-on Reset
Threshold Voltage 1.3 2.3 Y
(falling)'"
RESET Pin Threshold
V [ =4 - V - V
RST Voltage 0.1 Ve 0.9V¢c v
Minimum pulse width on
trsT | RESET Pin 15 bs
v Brown-out Reset BODLEVEL =1 25 27 32 v
(2
BOT Threshold Voltage BODLEVEL = 0 37 40 42
Minimum low voltage BODLEVEL =1 2 ps
tean period for Brown-out
Detection BODLEVEL = D 2 HS
Brown-out Detector
Vst hysteresis 20 mv
e e pl Al 0 s A S VEC S5 oS sl Jleé Sl Power-on Reset A

LSJ‘J‘—" o\)j:}ljtgo,b)w‘mmemjLﬂj d.l.;m)l.’.)ﬁ L;aRCSGt LS)‘J‘"‘ °‘) QLA)).} 4.[.:..&}45.)\5&
ASJ\_AJL;GQLL."J u‘la'.'.‘)‘;’fl) &Lnjv‘;l..s_JJ;LwReset WJJJ‘\-chJ QJAAQ-JS&MAS:}M

(C,.,w‘ ol Pull-up J}\J )‘ O U"‘ Qﬁ J.J:L: J‘)I Li )) Sl 0 Jaﬁ) Vce “ RESET O

I
1
|
I
TIME-OUT ——

INTERNAL | |
RESET

il e Vee s Reset oy e mlaw oS cod ol 5 55 s ges
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TIME-OUT

INTERNAL |
RESET

500 ol RESET 1y (655 ilaie jioo mhave b b G (g o 2 Reset .l (EXternal Reset v
& o ke sy Vb ad 53 wleal Jllie 4 o ol S5 Odewy L odil o 4l 5 S 1.0 0T o e BBl

JJSJ.A‘? @JJ:‘) JJ?)LSJ.SJ,ZS}J.{:ATlme‘OUt QLA) rw‘)‘w‘joﬁﬁ)ls@@flﬁu
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| 1
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i
1
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1
|
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|
|
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RESET
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035 s TV Ll Cal e ) S e aeulie ol e SO L1, VEC W lide 4t gy oS 635 s
audsd 5Ly 0ad meST Ll o bl s b as sl r‘;‘jﬁ:BODLEVEL Cwisd S Sose 033
Cond s Ll 1 e SWs 04 eole L s o Reset el 5,05 J 28y So ol liie ol 5l

Dlie 95 glols a5 5 03 50 Klas 150 sl luze Spike Sl s cbl ¢l p s S ook sl
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3 Veor: = Veor T Viaysr /Y ¢« Sl dsds 3 35250 polis an a5 L aS Uil o0 e 5 e
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RESET : :
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| |
I I
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RESET !

bl S S o0 0 L S b ol Watchdog b 0l oLt L :Watchdog Reset ¢

QTTLQJU\J,._E}”JSJC}UQLU' oobed a8 Ul (b el s el el g ad s s Sl
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RESET
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MCU Control and Status Register
MCUCSR | 7 6 |5 4 3 2 1 0
o ol - | JTRF | WDRF | BORF | EXTRF | PORF

22 CPU e (63151 o, ol ReSet s 51 SoldS s o 0L o ol MBI (6 yoome i, o

Al asis BB O g3 ol

Bit 0 — PORF: Power-on Reset Flag
Bit 1 — EXTRF: External Reset Flag
Bit 2 — BORF: Brown-out Reset Flag
Bit 3 —- WDRF: Watchdog Reset Flag
Bit 4 — JTRF: JTAG Reset Flag

Www.Softgozar.com

WWW, tXE .o WWW, EXE.TT WWW, EXE.TT WWW, EXE.TT WWW, EXE.TT


http://www.txt.ir
http://www.txt.ir
http://www.txt.ir

WWW. EXE .o WWW. EXE . T WWW. EXE .o WWW. EXE . T WWW. EXE. 0T

Page 118
C ‘-.)LBJ. L’ Lﬁ'iu‘
:QMU;“)'JSJgsj}'gLdeJJoJLwJJL;JJ:SJJ@L;MUJ{&.
S el
el S

vold main ()

{
while (1) {

SERSTR

..L'Sdadb)b)b&m\&q-}f@\)HGHOWOﬂdL;m)ﬁjda;udubﬁ °

— VA -
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#include<stdio.h>

voilid main ()

{
printf ("Hello World!");
while(1);

sl 03315 5 e s Sseiay 1) bt

LS o Ll g ail> G sbwl while(1) @

Al o e Sl a sl s @

S o pasia | S S rzmes 5 0SS glesl s Ll Brace @

nn )‘

Dy oo ool e (5 and; SO slgnl g ) 05 8 jasda 6l

Sadh e ol Olws g xdg gl F LU Ly g e

Aten ol 5 b5 ol paze bl a anlis @

b 5258 g0 gade SLIE SO LAl e pramen 5 KL ol 5555 ClalS 5l L8 o s anlis @
sl SLE Y 5 s b b of

S5d o BB Ol Sy s S S Gy~ e s Sl Case Sensitive ol SSC @

@f, char, while,... Ja) 250 eslinn) xS G > L b L= ol 555, olls @
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pA . . - . o . . . - @
chara; il e § 5 e ol ke iy S e b @
e osls C‘ sl
Type Size (Bits) Range
bit 1 0,1
char 8 -128 to 127
unsigned char 8 0to 255
signed char 8 -128 to 127
int 16 -32768 to 32767
short int 16 -32768 to 32767
unsigned int 16 0 to 65535
signed int 16 -32768 to 32767
long int 32 -2147483648 to 2147483647
unsigned long int 32 0 to 4294967295
signed long int 32 -2147483648 to 2147483647
float 32 +1.175e-38 to +3.402e38
double 32 +1.175e-38 to +3.402e38
. . 7 . .. .
nt b@OXA3, dL:.A V.:.S Wl oslaiul @ Jﬁ.‘;& J\ J.:x’.'.p o &m S LS‘]’ ®

S e oslinal aze ol 5l L3 @eprom S (¢ S JIEEPROM (¢ alasl> ;5 e iy 5 gl @

eeprom int code; Il
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char s ='a"; Jle Sl adsl Jlade e a0l 3 0ls o @
const float pi=3.14; :Jlwe 5,5 . eblflash L const guls s aadS b culb i 5 @
5 25 o o Sl gl oS (golae S pl 3 e i i 5 S Ol e Hdefine sy, L@
S o Nl B e el G e el s palie 63 i | 03l

#define code 100 ; Il

S 9 b sl Ses

o J > Shes Aas
! Y oy *
Y.0 o/Y o /
q v s +
o A=Y ey
) (WA stilasily %
0x00 0xFO & 0xOF AND &
0x03 0x00 | 0x03 OR |
0xFO OxOF * OxFF XOR A
OxOF ~(0xF0) S JoSe ~
OxOF O0xF0 >> 4 Sl 4 il >>
0xFO OXOF << 4 T A S <<
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Page 122
ot oLt 5 Shas e
a=ax-1 -a “f -
a=a+1 a++ Al S Rl ++
a=a-1 a-- Ay S el -
o Jte s Slas Slas
False 253 Aoz >
True 'm'>'e' =S <
True 5>=5 Ssler b S5 | >z
True 25<=4 | ol SS | <=
False '‘A'=="B' sl ==
True 21=3 Solsl 1=
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bl Gl e g 55 e ool ol slas] 5 ke 5 @

int a[5]; Jie @

inta[5] = {1,2,3,4,5}; il I b

b ite 5 e ol o slis sl ][0 g olis slis]s rsim s s bl b p 3
int a[2][3]=({1,2,3},{4.5,6}};  :Jt.

.J,;L,a@,.;,u,-\ua.i\jmmcog,-,; o

lAMJ

Azeea L ST ol al,l L axi
char name| ] = "Test"; Jie @
char name[5]={"T",'e','s",'t',\0'}; L

xﬂ&v}NullﬁbS&@a)‘Nuu) L
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e IRt camed
:goto , 5w O
Bad el e S bSOk e
if - else jtsl. @
1f (b yd)
{
VOl siws;
}
else
{
Y Ol giws;
}

g Gl brace oy e il ot C Sl gpes &S Sogw s Y
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Jke

#include<stdio.h>

void main(){
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nt a;

printf("Enter a Number: ");
scanf("%d",&a);

if(a= =0)

printf("You've entered zero\n");
else if(a>0)

printf("You've entered a positive number\n");
else

printf("You've entered a negative number\n");

:Switch - Case =L, ®

switch (,luis)

case e

Vol siws;

break;

case Y, ldi:
YOl giws;

break;
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default:

n ol gy

Jke

#include<stdio.h>
void main () {

int aj;
printf ("Enter Month of your birth: ");

scanf ("%d", &a) ;
switch (a) {

case 1:
case 2:
case 3: printf("You've born is spring\n");

break;

case 4:
case 5:
case 6: printf("You've born is summer\n");

break;

case 7:
case 8:

case 9: printf("You've born is autumn\n");
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break;

case 10:

case 11:

case 12: printf("You've born is winter\n");

break;

default: printf ("Error! Enter a number between 1-

12\n") ;
}
}
:While sl O
while (b,2)
{
STty
}
:Jkae

#include<stdio.h>

void main () {
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char a;

printf ("Enter E to exit\n");

while(a !'= '"E') a=getchar();

Do/While ,tsL. @

do/{
Ol g

} while (L)

JEls Ol smas pl ply o sd e ulliLaﬂ ail> glgzl 55 b,s While Gy, Do/While [l s 4

L o |l LS Bl cail

For sla > O
for (> glwl Jlis ;0L b2 ()

{

Ol giws;
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:Jle

#include<stdio.h>

volid main () {

int a,i;

long int fact=1l;

printf ("Enter a Number: ");

scanf ("%d", &a) ;

if (a<0)
printf ("Error! You must Enter a positive number\n");
else if (a==0)
printf ("Factorial of 1 is 1\n");
else(
for (i=1;i<=a;i++)
fact*=i;
printf ("Factorial of %d is %d\n", a, fact);

}
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Byh o gladls a5l b s G e 2 el break |y 4

g ST gl 5l aal= 5 e B g Ol ) gt aalsl gl >l s ph e ol continue | s v
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e el gy bl (s slele S
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}
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Jle

#include <stdio.h>

long int cube(int x);

void main () {

....... ~ L ~
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int a;

printf ("Enter a number: ");
scanf ("%d", &a) ;

printf ("Cube of %d is %d\n", a,cube(a));

long int cube(int x) {

return x*x*x;

Jle

#include<stdio.h>
int _max(int a,int b);
void main () {
int a,b;
printf ("Enter Two Numbers: ");

scanf ("%$d%d", &a, &b) ;

printf ("Maximum of %d and %d is %d\n",a,b,_max(a,b));
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int _max(int a,int b) {
if (a>b)
return a;
else

return b;
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/**~k~k********~k~k~k**************************************

Project LED Flasher
Author Reza Sepas Yar
Company Pishro Noavaran Kavosh

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

#include<megal6.h>
#include<delay.h>
#define xtal 1000000

int 1i;

void main (void)

{

DDRA = OxFF;

while (1)

for(i = 1; 1 <= 128; 1 = i*2)
{

PORTD = 1i;

delay_ms (100);
}
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7-Segment L o3, & 58 Y o3y

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

Project : Key Counter
Author : Reza Sepas Yar

Company : Pishro Noavaran Kavosh

***~k~k********~k~k~k*************************************/

#include <megal6.h>

#define xtal 4000000

flash char digits[16]={0x3F, 0x06, 0x5B, 0x4F, 0x66, 0x6D,
0x7D, 0x07, 0x7F, Ox0F, 0x77,0x7C, 0x39, 0x5E, 0x79,0x71};
unsigned char p_state;

unsigned char key;

unsigned char ij;

vold main (void)
{
DDRD = OxFF;
PORTD = digits[0];
DDRC = 0x00;
PORTC = O0xFF;

while (1)
{

= PINC & 0b00000001;

k
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delay_ms (10);

if (key==0)
{
if (key!=p_state)
{
if (i==15)
{
i=0;

PORTD=digits[i];

else

i++;

PORTD = digits[i];

p_state=0;
Y
}
else
p_state=1;
}
}
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U1
. — . —1®
R e PCOISCL (22 o O
PC1/SDA 2= |
% HTALL PCATCK %
L2 Talz PCAMMS (2=
" PCATDO == -
= Pamanco Pesmol 2L
S patanct PCOTOSCT (22
e PCTmosCz =2
2L { pazianca iy
S paginnce PDORXD |
2 pasiapcs POIMO |2
2| pasiancs PD2/NTO {1
22 patanct PD3INTY |—L
. PO4OCIE =
L1 pRoncrimo PDS0C1A
g— PET PDSICP 3?
—— PE2INT2AND POTIOCE 2L —
—— PEarocoAN
— PBasS
—{ Pesmmosi 20
— Peemiso ol
2 1 rersck AREF =2 L
ATNMEGA1G -

oo Lpalael S e il 58 (51 0) s o OLES 15 S 2t WIS 7-S€F sls woeSls Conss s Jor

(S

SIS Dp g f e d (o] b a HEX
0 0 0 1 1 1 1 1 1 Ox3F
1 0 0 0 0 0 1 1 0 0x06
2 0 1 0 1 1 0 1 1 0x5B
3 0 1 0 0 1 1 1 1 0x4F
4 0 1 1 0 0 1 1 0 0x66
5 0 1 1 0 1 1 0 1 0x6D
6 0 1 1 1 1 1 0 1 0x7D
7 0 0 0 0 0 1 1 1 0x07
8 0 1 1 1 1 1 1 1 Ox7F
9 0 1 1 0 1 1 1 1 Ox6F
A 0 1 1 1 0 1 1 1 0x77
b 0 1 1 1 1 1 0 0 0x7C

Cva-

WWW, tXE .o WWW, EXE.TT WWW, EXE.TT WWW, EXE.TT WWW, EXE.TT


http://www.txt.ir
http://www.txt.ir
http://www.txt.ir

WWW. EXE .o WWW. EXE . T WWW. EXE .o WWW. EXE . T WWW. EXE. 0T

Page 139
C 0 0 1 1 1 0 0 1 0x39
d 0 1 0 1 1 1 1 0 Ox5E
E 0 1 1 1 1 0 0 1 0x79
F 0 1 1 1 0 0 0 1 0x71
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/**~k~k********~k~k~k**************************************

Project : LCD Interfacing
Author : Reza Sepas Yar

Company : Pishro Noavaran Kavosh

***~k~k********~k~k~k*************************************/

#include <stdio.h>
#include <megal6.h>
#include <delay.h>
#include <lcd.h>
#define xtal 4000000

#asm
.equ __ lcd_port=0x1B ;PORTA

#endasm

void main (void)

{
char buffer[10];

unsigned char w;

PORTB=0xFF;
DDRB=0x00;
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lcd_init (16);

lcd_clear () ;

while (1) {

w = ~PINB;

if (w!=0x00)
{
lcd_clear();
lcd_gotoxy (0,0);
sprintf (buffer, "Number=%d",w) ;
lcd_puts (buffer);
delay_ms (100);

else

lcd_clear () ;

lcd_putsf ("Number=0") ;
delay_ms (100);
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MJJ\».&JSW&\?. 03‘9]_:._

/**~k~k********~k~k~k**************************************

Project : Keypad Scan
Author : Reza Sepas Yar

Company : Pishro Noavaran Kavosh

***~k~k********~k~k~k*************************************/

#include <megal6.h>

#include <delay.h>

#define xtal 4000000

unsigned char key, butnum;

flash unsigned char keytbl[16]={0xee, Oxed, Oxeb, 0xe7,
Oxde, 0xdd, O0Oxdb, 0xd7, Oxbe, 0xbd, Oxbb, 0xb7, O0x7e,
Ox7d, O0x7b, 0x77};

vold main (void)
{
DDRB = Oxff;
PORTB = Oxff;

while (1)

{
DDRC = 0x0f;
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PORTC = 0xf0;
delay_us(5);
key = PINC;
DDRC = 0xfO0;
PORTC = 0x0f;
delay_us(5);
key =

key | PINC;

delay_ms (10);

Jr

www. T XT .

if (ke
{

for

{

}
if

}

y !'= 0Oxff)

butnum<16;

(butnum=0;

if (keytbl [butnum]==key)

(butnum==16) butnum=0;

else butnum++;

else butnum=0;

PORTB

WWW. EXE . TT

= ~ butnum ;

—ss —
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butnum++)

break;
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LED Dot Matrix s SKioles 10 o553

/**~k~k********~k~k~k**************************************

Project : Dot Matrix Display
Author : Reza Sepas Yar

Company : Pishro Noavaran Kavosh

***~k~k********~k~k~k*********~k***************************/

#include <megal6.h>
#include <delay.h>
#define xtal 4000000

unsigned char k;
flash unsigned char arr[8]={0x18, 0x3C, 0x66, 0x66, Ox7E,
Ox66, 0x66, 0x00};

void main(void)

{

DDRA=0xFF;

DDRB=0xFF;

while (1) {
for (k=0;k<=7;k++) {
PORTA=arr [k];
PORTB=~ (1<<k);
delay_us (100);
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Al g sl s adds e OF 5la)5e Y aS Al e 4y e VY s ATmegal6 (s asks @

it 2 | iy pse o
CodeVision
\ $000 | RESET External Pin, Power-on Reset, Brown-out Reset,
Watchdog Reset, and JTAG AVR Reset

Y EXT_INTO $002 INTO External Interrupt Request 0

¥ | EXT_INT1 3004 | |NT External Interrupt Request 1

¢ | Tim2_comp | 9008 | TIMER2COMP | Timer/Counter2 Compare Match

° | TIM2_OVF $008 | TiMER2 OVF Timer/Counter2 Overflow

1| TimicapT | S00A | TiMERT CAPT Timer/Counter! Capture Event

v | Tim1_compA | $00C | TiMER1 COMPA | Timer/Counter! Compare Match A
A TIM1_COMPB $00E TIMER1 COMPB Timer/Counter1 Compare Match B

4| TIMI_OVF $010 | 1MERT OVF Timer/Counter1 Overflow

' | TIMO_OVF $012 | TiMERO OVF Timer/Counter0 Overflow

W | SPI_STC $014 | sp|, sTC Serial Transfer Complete

W | USART RxC | $016 | UsaART, RxC USART, Rx Complete

v | USART_DRE | %018 | ysaRT, UDRE USART Data Register Empty

't | USART_TXC | SO0TA | UsSART, TXC USART, Tx Complete

Yo ADC_INT $01C ADC ADC Conversion Complete

‘U | EE_RDY $01E | Eg RDY EEPROM Ready

WV | ANA_COMP $020 | ANA_cOMP Analog Comparator

Wl Twi $022 | 1w Two-wire Serial Interface
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‘4| EXT_INT2 $024 | T2 External Interrupt Request 2

| Timo_comp | 9026 | TiMEROCOMP | Timer/Counterd Compare Match

" | spM_READY | %028 | spm_RDY Store Program Memory Ready

ag.\.,\:ilméj.1;>7lijzQ\.»J;uaw\)}).sc))fa)sjJ;Jl;,daéjj\ﬂgg;.i})jé\)\;f”wlﬂL;LAU»JJT ®

S o Sy Co sl e s a5 (5 a4 OT 5l oy 5 358 o 0l el VL 2yl

23 e LSEL Lo jsiis L1y e aiBy o ges Slos Jlad o Tl L bs aid s 51 S5 058 Jled (gl

Bit | 7|6 (5|4 (3|2 |1]O0

SREG | I

)JJ.})_,:&LS_AJMR&J&U%&)rwiagﬁjbjoﬁéli%w\f)ué@jﬁ)bﬁj}@ °
Sl aid s sl ol 5 &S Jlad Isdome | OF oy ) 600 G 28 b Bl o L1580 p 5 S

.sfi‘_;agﬁﬂs.b_uc,.:{d\ISR)‘\ CES5L L s gy 5

:Jy,.SJLx.é\JQ)TGICRN)).s«bﬁf%QJ;&LA&L@)L}L;LAA@);\QJA)\ oslazal (gl

Bit 7 6 S |4]|3|2|1]0

GICR INT1 INTO INT2
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258 o e MCUCR ) Jsl Sl s bV 50 (ol s by 51 S pm 03 K5 o5

Bit 71654 3 2 1 0

MCUCSR ISC11 | ISC10 | ICSO1 | ISCO0

MCUCR[3:0] sls o cilises sl I

ISCO1 | ISCO0 e S 4By 00 K5 g
0 0 TN INTO s e e
0 1 — X INTO iy e o s i
1 0 TN INTO s ek ol s 4
1 1 X INTO .y 5 ess Yo (s <
ISCI1 | ISC10 S s 00 S g
0 0 TN INTI s i i e
0 1 X INTI e o s i
I 0 UM INTI ek b s o
1 1 Y, A INTI s 55 ois; YU (s &
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Bit 7 6 5 4 3 2 1 0

MCUCSR ISC2

L}__tqu_;j)&L_é}oJJ)JYl_gLSQQ_SBJJJJL@LJ\‘3' 64_93)&_‘33&2-;’&)[;-*&4.03‘3 L]
So b el mb @ ad Laisy pl 0 K 5 eeLISC2 55 s iyl g S

Jﬁye&)JYLéubuTQMﬁﬁwb

5Pl s o 5 0AE K S 03 8 Mites o S G bls ol gle i LS
u_/uvp;ﬂQJ\..;»&J,ojﬁ)\pc(I)ijbdw@dsfdijICRM))sabffC,.:.:usfdbw
= SU Gl S Sy g 4 4B giﬁﬁ ISR (gl 21 5l e Il 53 3 iy slowl el Ll 55

.J}w

Bit 7 6 5 4 3 2 1 0

GIFR | INTF1 | INTFO | INTF2

IJ).:«L5o;.ZL_:'J,*JJ.:)'Q)}.ﬁ@COdeViSion)Juw)w‘jﬂwjj)
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interrupt [« s » ¢ o lei]  void us,w)ﬂ‘-,;),ru(void)

{

aBy e 9 o (S 4ol

) OF Jslan 51 0155 o 5 A2l o YV B Y oy 30 ATMEGALG 5550 55 (5 435l (5 o sled

3,5 eslanal 35 (ead (gl

N e

#include <megal6.h>

#include <delay.h>

interrupt [2] void LED_ON(void)

{
PORTA=0x01;
delay_ms (1000);
PORTA=0x00;

}

volid main(void)

{
DDRB=0xXFF;
PORTB=0x00;
DDRA=0xXFF;
PORTA=0x00;
DDRD=0x00;
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PORTD=0xFF;

GICR=0b01000000;
MCUCR=0b00000010;

#asm("sei") // Global enable interrupts
while (1)
{

PORTB=0x01;

delay_ms (50

PORTB=0x00;

delay_ms (50
bi

U1

// INTO:

// INTO Mode:

0);

0);

F

RESET

Y
(o

XTAL1
XTAL2

PAO/ADCO
PA1/ADCA
PA2/ADC2
PA3/ADC3
PA4/ADC4
PAS/ADCS
PAB/ADCE
PAT7IADCT

PBO/XCK/TO
PE1/T1
PB2/INT2/AINO
PB3/OCO/AINT
PB4/SS
PB5/MOSI
PB6/MISO
PB7/SCK

FLEHEH PR F

PCO/SCL
PC1/SDA
PC2/TCK
PC3/TMS
PC4/TDO
PCS5/TDI
PCB/TOSCH
PC7/TOSC2

PDO/RXD
PD1/TXD
PD2/INTO
PD3/INT1
PD4/OC1B
PD5/OC1A
PD&/CP
PD7/0C2

AVCC

s fslsllehsls

.
r.

nE
E

Y Y
{o=] ] (o]

bl

%E

AREF ——

ATMEGA16
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S INT2 5 i wlas g addy omen s INTI jINTOO:i)Jda“QwLM}LgLa by @
ng)‘ﬁj—i“'d:)sc}b 6‘JJLAOIJ‘Q|‘};‘L;GJ‘JJL~J¢VLJ‘}A;@OJ‘JMOJ;MNTQ)V
& 9 Bl e il Loy Sl s L o e JE\».JJA.}oJLLLAQJwrSL;LAMOdC

w‘eMMfdeij}éﬂjw

il 1 Sas « S 1, CPU s o5 sSREG 55 i &) 50 o CodeVision Llsls ®
)‘u«_a)azjj(PUSH) oRSStaCkJJ d_ig‘pwjﬂ &j)é‘f‘)‘&ﬁW&S\.&oﬂéISR
3 s Wl e a5 S Jlé b gl S s (POP) LsL I s OT ISR 51 iS5,

LS osliul #-pragma savereg Sygay sl Ay e )
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/*****************************************************

Project : Zero Cross Detector
Author : Reza Sepas Yar

Company : Pishro Noavaran Kavosh

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

#include <megal6.h>
#include <delay.h>
#define xtal 4000000

interrupt [2] void switch_ (void)
{

PORTA=0x01;

delay_ms (1) ;

PORTA=0x00;

volid main(void)

{
DDRA=0xFF;
PORTA=0x00;

DDRD=0x00;
Www.Softgozar.com
WWW, EXE LT WWW, EXE LT WWW, EXE LT

WWW. EXE .o

WWW. EXE .o


http://www.txt.ir
http://www.txt.ir
http://www.txt.ir

WWW. EXE .o WWW. EXE . T WWW. EXE .o WWW. EXE . T WWW. EXE. 0T
Page 156

PORTD=0xFF;

GICR=0b01000000; // INTO: On
MCUCR=0b00000011; // INTO Mode: Rising Edge

#asm("sei") // Global enable interrupts

while (1);

Output vs. Input:
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U1

Veo WI PCO/SCL RESET

- 21 pcisoa
2 pamek XTAL1
2 pcaus XTAL2

£ pcaoo
2L pesrol PAG/ADCO
£ pesrosc PA1/ADC
R1 2 1 pcrmosce PA2/ADC2
%, PA3/ADC3
22 Poorxo PA4/ADCA
22 Po1mx0 PAS/ADCS
BR1 151 Po2/INTO PAG/ADCS
4 PD3INT1 PAZIADCT

18 1 bpaocts
A R2 Q1 18 posiocia PBOXCK/TO
— 2N2926 2 PDE/ICP PB1/T1
K 2 1 pp7i0c2 PB2/INT2/AINO
PB3/OCO/AINT
PB4/SS
BRIDGE % PB5/MOSI
L L 1 avee PB6/MISO
32 | aREF PB7/SCK
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}5-'# J:J\S/ﬁls

s Fast PWM CTC Normal ¢ ,Ls Mode ;Lgx sl 45wl o0 oA b S i S8/ a0
S dmslis i 25 2 OCO0 s 5 35S 65555 0lge 4 TO oy il o Correct PWM Phase
5 4« L3k o OCRO ; TCNTO .TCCRO (sls o ;e 4w shls pasl el A3l oo ol
Gl s 53 el ol s p e eslinl aglie Sldde 5 sl Jldie asl sy S Cogr

Al e S e b el s b sl G Ay 5 b e, i 5 4 S TIMSK  TIFR
O B o Pt ) P

o 5 el SUS e sl o Clock Select gle oo 45 il o TTCRO b s 0 5 ogs
Compare Match Output s o 5 o6 g, Mode L ¢l Wave Generation Mode s

TCCRO| 7 6 5 4 3 2 1 0

<= ¢l | FOCO | WGMO00 | COMO1 | COM00 | WGMOI | CS02 | CSO1 | CS00

355 o et o 5 ol 0 WGMOO 3 WGMOT sls cos w0 4> 5 L Lol 5 Sles Mode
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Mode | WGMO1 | WGMO00 > Ses Mode
0 0 0 Normal
1 0 1 PWM, Phase Correct
5 . 0 Clear Timer on Compare Match
(CTO)
3 1 1 Fast PWM
Noramal Mode ®
= A oalw ,‘5‘5 !y G L
: TIMERO (sta 2>,
TCCRO 7 6 5 4 3 2 1 0
<=¢b | FOCO | WGMOO | COMO1 | COMO00 | WGMO1 | €S02 | CS01 | CS00
o 0 0 0 0 0 X X X

Clock Glr cp o x5 L O i Condg eap S e Prescaler < slls &C s ao 215/ ,000

Dph e e Select
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WWW. EXE . T

WWW. EXE .o

WWW. EXE . T

WWW. EXE. 0T

CS02 | CS01 | CS00 ol SYUS e Conss
0 0 (2 g0) SIS 05
0 0 (s O3) s SOIS
0 1 (s SOISTA
1 0 s SIS/ 0
1 0 s SV 4 YVE
1 1 (TO) sl ol s e bins by s &
1 1 (TO) ol b ok, Yo s o)
ol 2 g5 0kl BB TONT ey Gk S5l abasd a3 el Sl
Bit 7 | 6 | 5 | 4 | 3 | 2 | | 0
TCNTO TCNTO[7:0]
TIFR 7 6 5 4 3 2 1 0
<=¢i | OCF2 | TOV2 | ICFl | OCFl1A | OCFIB | TOV1 | OCFO | TOV0
A o 0 0 0 0 0 0 0 X
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#include<megal6.h>

#define xtal 8000000

void delay ()

{
TCCRO=0B00000010; //
while (! TIFR&0x01) ; //
TIFR=TIFR|0B00000001; //
TCCRO=0x00; //

vold main ()

{
DDRA=0xFF;
PORTA=0x00;
TCCR0=0x00;
TCNTO0=0x00;

while (1) {
PORTA.0=1;
delay () ;
PORTA.0=0;
delay () ;

}
Www.Softgozar.com
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(400us & < 3Ls (5 0,93 als) Yl

void delay ()

{
TCNT0=0x38; //TCNT=55
TCCR0O=0B00000010;
while (! TIFR&0x01) ;
TIFR=TIFR|0B0O0000001;
TCCR0O=0x00;

Sy 55 TOIE2 L TOIEO sla s 50350 Jlad () aid s Sl i c &S S 5o 4

2.>J50.>u.2...~\ 41_5‘5 Q‘j&bﬂu d.}\.ﬂjﬂﬁ)}ﬂd}‘ g@jJ\@JW\bQ‘j&Mb&TIMSK

TIMSK 7 6 5 4 3 2 1 0

S pl OCIE2 | TOIE2 | TICIEL | OCIE1A | OCIEIB | TOIEl | OCIEO | TOIEO

ki o 0 0 0 0 0 0 0 X

(Mﬂbﬂ)ﬁd@))‘ﬁ)@m‘b’r: 400,US L;*—’J‘Cj-‘)vdbﬁ

#include <megal6.h>

#define xtal 8000000

interrupt [TIMO_OVF] void timerO_ovf_isr (void)
{

PORTA"=0xFF;

TCNT0=0x38; //TCNT=55
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void main (void)
{
DDRA=0xFF;
PORTA=0x00;
TCCRO=0B00000010; // Timer Clock = CLK/8

TIMSK=0x01; //Enable TIMERO Overflow
Interrupt
#asm("sei") // Global enable interrupts

TCNT0=0x38;

while (1);
}
dnslin > Shos b 5lS /00 @
Bit 7 6 5 4 3 2 0
OCRO0/2 OCRO[7:0]

Eel gl Q)jp);j:},.idawkﬁ.«TCNTOJJ&»Qw}i)jL«{OCRO S ) Slgen @
oM&iOCFl QOCFO%&f‘fdb—JJJﬁ&&wéw‘gg‘jocowﬁw‘jﬂﬁ
Lﬁj}‘abui’_w‘r.l_c«Q)HJJ.J}S@N&)‘P‘Q@Q)MQMQ}@S}J{@ d\ybﬁb)

LS SU L ol e ol 65, K ris Lty o )8

TIFR | 7 ‘ 6 5 | 4 ‘ 3 ‘ 2 | 1 ‘ 0 ‘
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<¢b | OCF2 | TOV2 | ICF1 | OCFlA | OCFIB | TOV1 | OCF0 | TOV0
e 0 0 0 0 0 0 X X
b L;‘:COMOI s COMO0 s oo s 5 OCO oy Cunsy oS
TCCRO 7 6 5 4 3 2 1 0
ool FOCO | WGMO00 | COMO01 | COMO00 | WGMO1 | CS02 | CS01 | CS00
P X 0 X X 0 X X X
COMO1 | COM00 O0CO o crss
0 0 (V52 1/O) s L2
0 1 sl cnsy ;> Toggle
1 0 sl Cansy s Clear
1 1 L;;.LE'W“ .jjéset

OCRO ,liis WTCNTO v licie ST &y 50 o FOCT LFOCO s 035 5 &G ojsn 5o @
Cen oyl 03 058 3l OC0 s ) Cand s otd G amlis Gulal &) po 53 5 0l alis

A el 50 58 add s sl Esl 5 eis K OCFI L OCFO
s P Do el Rl 2 e sl e IS OC by 655 S gl DI ples 5o @

ASL el
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#include<megal6.h>

#define xtal 8000000

void main ()

{

DDRB=0xFF;

PORTB=0x00;

TCNTO0=0x00;
TCCR0O=0B00010010;
//OCR0=99

OCR0=0x63;

while (1) ;

WWW. EXE .o

WWW. EXE . T

WWW. EXE. I

(OC0 e s3> 5T =512 L mg o Ll slom) ot Ul

//toggle OCO on compare match

Setﬁ‘\.ﬂ.QJdww)bdw%acuwj&WJudw;)Jy&fﬁj%%b@jﬂo)@‘d‘j

TIMSK 7 6 5 4 3 2 1 0
<= ¢t | OCIE2 | TOIE2 | TICIE1 | OCIEIA | OCIEIB | TOIE1 | OCIEO | TOIEO
ke e X X 0 0 0 0 X X
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interrupt [TIMO_COMP] void timerO_comp_isr (void)
{

Ay s g (§ b p )

}

CTC Mode @

las Ol 534S Cgld ol L uS o s dnslis 5 Shae L Jbe ) Cons s Lilea ot Mode ol s
)‘.’\—iﬂJ—h}CA—Sl}_ ij_’é‘j )5‘5 QMJLJTCNTO J:.m.;}) )‘.L&A TCNTO }OCRO LSL“J:"“".‘.})
>3 WGMOL s WGMOO0 sla e Sliis il L5«OCRO Sy 3 352 30 30 TCNTO ﬁ)ﬂ»

Ak ) 5 Rl o5« Mode

TCCRO 7 6 5 4 3 2 1 0

<o el FOCO | WGMO00 | COMO01 | COMO00 | WGMO1 | CS02 | CS01 | CS00

e X 0 X X 1 X X X
] s 25 s el SIOC0 (555 0 sl 50 IS5 Sl ) s .
f — fCLK_I/O
9€0" 2 N.(1+ OCRO0)

— 1% -
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#include<megal6.h>

#define xtal 8000000

void main ()

{
DDRB=0xFF;

PORTB=0x00;

TCNT0=0x00;

OCRO=0x63; //OCR0=99

TCCR0O=0B00011010; //toggle OCO on compare match

while (1) ;

foc. o« Hz

CYA(+)

.MQ&JUJJWJ&MCTC MOde)swLE.ﬂLgaé})}ﬁ)ﬂéwjjbdwdu%Wj
%5 1, OCRO luie aisy ol ISR s Oy o5 A3l oo Jlab alio g a3y OCIEO oy 055 S L

als

Shls ey Wl PWM & cla Mode ;51,5 555 fl?'";‘ &:JJL{JQ‘QOCROW)QL&JJ‘J.EA ®

=S 35 TCNTO 5l 2SS g luie 4 OCRO S14S 555 o Esls oo Bl s g Sl 5 Joss BL
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)J.;L.g_.z\.?)‘.).&ﬂu.g_‘ﬂ)ﬂ)‘w}oMOﬁJJJJJJAL:)JV\iJ})‘JﬁAJﬂéww U'BJ"C”‘”JJ‘ Lg‘j’

2355 6,108 ,L OCRO

J%JJIAWSJAV 55‘9).;

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

Project : Frequency Meter
Author : Reza Sepas Yar

Company : Pishro Noavaran Kavosh

***~k~k********~k~k~k*************************************/

#include <megal6.h>
#include <delay.h>
#include <stdio.h>
#include <lcd.h>
#define xtal 8000000

#asm
.equ __ lcd_port=0x1B ;PORTA

#endasm

unsigned long int timerO_ov;
unsigned long int in_freq;

unsigned char lcd_buff[20];

interrupt [TIMO_OVF] void timerO_ovf_isr (void)

{
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timer0_ov ++;

}

void main(void)

{

// Timer/Counter 0 initialization

// Clock source: TO pin Falling Edge
// Mode: Normal top=FFh

// OCO output: Disconnected
TCNT0=0x00;

OCR0=0x00;

TCCR0=0x00;

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

TIMSK=0x01;

// LCD module initialization

lecd_init (16);

while (1)
{
TCCR0=0x06; // Start Timer TO pin Falling Edge
#asm("sei") // Global enable interrupts

delay_ms (1000) ;

#asm("cli"); // Global disable interrupts
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in_freqg = timerO_ov * 256 + TCNTO;

sprintf (lcd_buff, "Fregency=%d", in_freq);

lcd_clear () ;

lcd_puts(lcd_buff);

TCCRO=0x00; //Stopt Timer0
timer0_ov=0; //Prepare for next count
TCNTO0=0; //Clear TimerO
b
LCD1
LMO16L
= U1
w
§§§ BC CEpmEmeE -2 I REseT mmmL{%
13 PC1/SDA ﬁ
| N|or) <|wn] o ~|o m|9|“: oo T XTAL1 PC2/TCK ?
== XTAL2 PC3/MTMS ?
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30 PAO/ADCO PC5/TDI _28
38 PA1/ADCT PCe/TOsSC1 —29
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- ? PA3/ADC3 14
3 PA4{ADC4 PDO/RXD ?
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PABIADCE PDZ/INTO p—=
LR EGRRT. . | ) 3B _1 ba7iADCT PD3/INT %
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> PBOXCKITO PD5/OC1A —20
3—' PB1/M1 PD&/ICP 7
T PB2/INT2/AINO PD7/0C2 =
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Fast PWM Mode ®

Sy ol A 55 L8 O0C0 oy 4SS @l ol b il e Jb s Mode wlie Sl

Y

| o
s e
TCNTO i - -

OCRO s

PWM -~

AL ) 1 Mode ol s WGMO1 s WGMO0 s o luis

Bit 7 6 5 4 3 2 1 0
TCCRO 0 1| COMO1 | COMOO | 1 | CS02 | CSO1 CS00

Cypo i 5 3 Cands 5o 5l sl COMOT , COMOO sl s 5 Sis PWM sle Mode s

WSl o

COMO1 | COMO0 0CO y conss
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0 0 (Jsore VO) Ui 2
0 1 ol 9555
1 0 (os5as 6 PWM) 55,0 0l 5o Set (s cons s ,s Clear
1 1 (55 PWM) 55,0 0l s Clear (pls conss s Set
5505 sl 53 Jse b 51018 el W) PWM s o8 3l ol
_ Jear_110 . e .
fowm = N X N =Prescale = 1, 8, 64, 256, 1024 X = Yo — ,ail5 3 odd (5 l08,L ,lia

o3lil OCRO jlois ,ois U s TCNTO « 03ls sl Slaie gl Ol5 o ool oy, g aibs 51V
g o313 uxs auslie g addy s, 53 OCRO Hlude ool g 4 S ge

(sls s LPWM 50 38 3 015 e TCNTO o Osls adsl e b 4

#include <megal6.h>

#define xtal 8000000

interrupt [TIMO_OVF] void timerO_ovf_isr (void)
{
TCNT0=0x06;

}

volid main(void)

{
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PORTB=0x00;
DDRB=0x08;

// Timer/Counter 0 initialization
// Clock source: System Clock

// Clock value: 1000.000 kHz

// Mode: Fast PWM top=FFh

// OCO output: Non-Inverted PWM
TCCRO=0x6A; //0x7A for inverted PWM
TCNT0=0x06;

OCR0=0x38; //OCRO = 56

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

TIMSK=0x01;

// Global enable interrupts

#fasm("sei")

while (1);
}
ALMAALY = z
PN =)
DutyCycle = X %::—.X\n%:\“%
0
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L s sl 3 PWM e Lo e 5ltis OCRO Jluie (550 b e sSas o6 PWM > 5 @

.QJc@w@édﬂw&nw§QPWWLJBﬁJQQ@uhgkﬁpjﬁﬁjdug

PWMBDC)}S}A Jfas/\ 55‘9}.‘;

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

Project : DC Motor Control
Author : Reza Sepas Yar

Company : Pishro Noavaran Kavosh

***~k~k************************************************/

#include <megal6.h>

#define xtal 1000000

char digits[8]={0x3F,0x06,0x5B, 0x4F, 0x66, 0x6D, 0x7D, 0x07};
unsigned char;

unsigned char p_state;

unsigned char key;

unsigned char 1i;

volid main(void)

{

PORTB=0x00;
DDRB=0xFF;

DDRD = OxFF;

PORTD = digits[0];
DDRC = 0x00;
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PORTC = OxFF;

// Timer/Counter 0 initialization
// Clock source: System Clock

// Clock wvalue: 15.625 kHz

// Mode: Phase correct PWM top=FFh
// OCO output: Non-Inverted PWM
TCCRO=0x63;

TCNTO0=0x00;

OCR0O=10;
while (1)
{
if (!PINC.O)
{
if (key!=p_state)
{
if (i==7)
{
1=0;
PORTC=digits[0];
}
else
i++;
PORTD = digits[i];
OCRO = i*10+10;
p_state=key;
}i
}
Www.Softgozar.com

WWW, tXE. 0T WWW, tXE .0 WWW, tXE. 0T WWW, tXE. 0T

WWW. EXE. 0T

WWW, tXE. 0T


http://www.txt.ir
http://www.txt.ir
http://www.txt.ir

r

www. Xt .

r

www. Xt

r

www. Xt .

r

www. Xt

r

www. Xt .

Page |78

else

=0xFF;

p_state

b
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Bit |7|6|5]|4 3 2 1 0
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355 olie TONT2 0l 0l 48 ) pm o Al oo Ssline s 4 opl D15 il @
Sad ookl B ge ey 55 35 g0 5ldie TCCR2 5 OCR2 0l U g ol ol 5t s
51 el 00 o e 3l e 5 0350 Jle 5o Power-Save <l s o Sl oy 53 Y b @
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)JLSJJ%ARTCLCA&LAQ 55‘9}.‘;

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

Project : Real Time Clock
Author : Reza Sepas Yar

Company : Pishro Noavaran Kavosh

****~k************************************************/

#include <megal6.h>
#include <lcd.h>
#include <stdio.h>

#define xtal 8000000

#asm
.equ __ lcd_port=0x1B ;PORTA

#endasm

unsigned char second, minute, hour;

unsigned char lcd_buff[1l0];
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interrupt [TIM2_OVF] void timer2_ovf_isr (void)
{
if (second==59)
{
second=0;
if (minute==59)
{
minute=0;

if (hour==23)

hour=0;
else
hour++;
}
else
minute++;
}
else
second++;
sprintf (lcd_buff,"Time = %d:%d:%d",hour, minute,
second) ;

lcd_clear () ;
lcd_puts(lcd_buff);

volid main (void)
{

// Clock source: TOSC1l pin
// Clock value: PCK2/128
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// Mode: Normal top=FFh
// OC2 output: Disconnected
ASSR=0x08;
TCCR2=0x05;
TCNT2=0x00;
OCR2=0x00;
// Timer (s)/Counter (s) Interrupt(s) initialization

TIMSK=0x40;

lcd_init (106);

#asm("sei") // Global enable interrupts

while (1);
}
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TIMSK 7 6 5 4 3 2 1 0
<=¢® | OCIE2 | TOIE2 | TICIE1 | OCIE1A | OCIEIB | TOIE1 | OCIEO | TOIEO
e 0 0 X X X X 0 0

S ks OF (605 S i LIS o b 5o i 4By oy o S35 g0 w ISR s 121 L

2SSOl

Normal Mode ©

L s o385 3ol OXFFFF s0e U ol a8 &oslis opl L il o i a3 0F wlie diles Mode -

Lgb_z\CA_,Gb.M‘jwd}(}bﬁdw&)}‘p)z‘joﬁg&TOV1 Qﬁjobﬁﬁ)ﬂﬂu QTMOJ:M)

w&»&w‘}ixwﬁ)jb@rlﬁﬁjmﬁdw]g A S allis 55 8 g Mode s 555 4b gy s ISR

OJ};' Jlesd Q)}\ajbjobb Wﬁjﬁ:‘”ﬂjﬂ) J}J} L};Ua.o OCI1B L.:.OCIA fﬁf}aM&OCFlB

WWW. EXE .o
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COMI1A1/COMIBI1 | COM1A0/COMI1BO OCIB L OCIA . coniss
0 0 (Jyone T/O) ULt 2
0 1 sl consy 55 Toggle
1 0 s Cuxs 5 s Clear
1 1 ol Cnss s Set

f‘jf Q)M“‘uww‘*ﬂb‘c_}ﬂd‘i“;“\?}ﬁé‘fOCIBL.{OC1A)‘°JLQ:‘M"Q)}“’JD L

Lyl gy Sy

(@U&?ﬂ\' JDJW}‘)@U&\V\ UJLSU};LC)AJS;};J&J)S)VJK:»

#include <megal6.h>

#define xtal 8000000

void main (void)

{

PORTD=0x00;
DDRD=0x30;

// Mode: Normal top=FFFFh
TCCR1A=0x50; //toggle OClA & OC1B
TCCR1B=0x02; //Clock/8
OCR1AH=0x00;

OCR1AL=0xFF; //OCR1A=255

— A4 -
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OCR1BH=0x28;
OCR1BL=0x0F; //OCR1B=10255

while (1);

T =vXY" XU =¥V +VYUS =1¥\ms

3B Ml = OCRYB — OCRYA = V+Y00 —Y00 =\++vslls =\ S

CTC Mode @

5355 oo 4mlis ICRI L OCRIA ) jltie b aze gy 5 5b  TCNTI o jldis S ol 5o
Ll el TOP jluis = ol s cpl by 55 o jao ol g TONTT ey Sldie (5 0l 0 oy 50 5o

S o s ICRT L OCRIA sla o5 ltis WGM sla oy 5 595 g0 Jlis 4 4 55
a ail st Ol ICRT G OCRIA g 5L i Sl o 2 355 TOP Sl 4 o5 0y U
wu,wadb%uf;JJJ;uﬁjwﬁdu5¢iyap)hquICF1gOCthéuv%ﬂ%Q;
Mode ;5 i La ol (¢ aslie 155 3,8 Spso S35 Ll Jas opl 55 eslizal anslis Sl
L OCIA (sla anl 555 edd sboml s (LS 3 b ol 5o il o ks 3L s1s PWM (sls

Sl o 5 s aaly 3k OCIB

fCLK_I/O
Jocw =

"~ Y.N.(0+ OCR\A)
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OCIA s wly s FAMS ) 85 L e e W5 AL

#include <megal6.h>

#define xtal 8000000

void main(void)

{

PORTD=0x00;
DDRD=0x30;

// Mode: CTC top=01F3h
TCCR1A=0x40;

TCCR1B=0x0A;

OCR1AH=0x01;

OCR1AL=0xF3; //OCR1A=499

while (1);
}

:—:\.~.:\KHZ
YXA(N+£44)
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Fast PWM Mode @

Vs o A ol s glyls eas A 5 PWM gla C}AQTﬁ«SJJJJLpLSLAﬁU S
e Llgn )8 &S 55l o sl s pl IS &I, e S35 L gl PWM gl JUS ol a8

(TCNTI « 0sls a5l Slde 05) &S J 28 6ol Coew &0 a0 1 C}»&E;DutyCyclem;:

(WGMI[3:0] =10 0 ¢ & A 0) il o Mode = slls o o PWM

(OXFF = TOP) A ~ -~ PWM )
(OX1FF =TOP) .8 . PWM ¥
(0XO3FF = TOP) s \+ m e PWM ¥
ICRI =TOP  ~ . PWM 4

OCRIA=TOP\ . PWM .

@,;,u;m,\,_uﬁ)ﬂ;\j\mj°>;u:)u.;u{@,;>}>~TOP)\mu,u;\ﬂuMode ol s
o Goudes c Il 55 il eS8 PWM Gl s 25 5 (6 amlin a5 S50 53 S o LS @
55555 o SLTOP Jluis 40 ey b 5 02 G OCLX oy OCRIX s TCNTI sla e o
ot oA PWM e s i sl sy oS ands LoL e S PWML () 2 8 5550

V.:_E;Jo\v,_iJs)\J.in 4 OCRIA LICRI s pom s s abewrys Lg anils 2oV LA A ol olis Ll g
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5 (OCRIX L ICRI sla e, 4 0X0003 jlade 0315 L) s ¥ s Hliie las cll= ol 3 558

(OCRI1x LICRI sle 2, 4 OXFFFF jluis 033 L) ail o oo V10T ST

T o s 5 6 il 5 ey S Jlie e PWM e 5

log(TOP +1)
log(v)

resolution =

L_g_OCFlA %ﬂ@@@b)b@dL}dTOVl ﬁ)ﬂﬁﬁTOP)‘“w“ﬁud%ﬂjb
Sldas aisy O ISR s Ol o il ol Jed ab gy o s addy ST I ol 55 058 o S OCFIB
=t 5 3l ;xS TOP luis 51 anl aciolie gla teary Jliie S Ciils 4 55 b sl oS | e lis

35S o0 S g (8 Al ol O sl

g Al o3 dade plae e s aeslis Guday S 3 OCIB 5 OCTA (b oo Cunsy s

COMI1A1 | COM1AO
/COM1B1 | /COM1B0

0 0 (Jsane VO) Js

OCIB L OCIA ., cxss

s /O . OCIB 3l coxss ,s OCIA ., Toggle :1:L WGMI[3:0] = 15 3|

0 1

(J5ore JO) Jlns 6 :ZWGMI[3:0] (sls - S5 6l
1 0 (LosSan 76 PWM) TOP “oniss 45 Set 5 5l consss 55 Clear
1 1 (wjngPWM)TOPW})}Clﬁﬁf}&%@&jjéset
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Al o Sy 25 s a3l Lol PWM e 1S 5

fClk_I/O

P— Ul
PMUUNL( + TOP)

(Aos3 Y0 g aiby Oles 5 5, LS i8S 2 LPWM (- 50) A

#include <megal6.h>

#define xtal 8000000

volid main (void)

{

PORTD=0x00;
DDRD=0x20;

// Mode: Fast PWM top=03FFh
// OClA output: Non-Inv.

// OC1lB output: Disconnected
TCCR1IA=0x83;

TCCR1B=0x0A; //10 Bit PWM
OCR1AH=0x00;

OCR1AL=0xFF;

while (1);
}
Averann Yo
fowm —m—W'\~\KHZ DutyCycle—mX\n%—Yc%
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ey 5 lSY 585 &S}g&lﬁd‘ﬂbﬁ)ﬂISRﬁTCNTl L oslsadyl laa L @

interrupt [TIM1_OVF] void timerl_ovf_isr (void)
{
TCNT1=24;

}

TIMSK=0x04; //Enable TOV1

#asm("sei") //Enable Interrupts

Phase Correct Mode ®

(OXFF = TOP) A 36 e PWM A
(OX1FF = TOP) 2,8 jb e PWM ¥
(OXO3FF = TOP) 2o \+ 56 mmas PWM A
ICR1 =TOP ; ;6 e PWM i3

OCRIA =TOP |, i s PWM 0
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6 PWM - 5 55l o i GTOP 51 3 TOP G i jldis 3l et s 5k 4 et Mode - s
STCONTL (gl s gl 2 5 i) 53 55led o0 ($2 520 s Sl 48 J 5 0 sSes
Sl 5o s o K e ol ey 3 B L Js 5 Sobes Al 5o 5 eal Lis OCIX (o OCRIX
Wl 13 a0d ol S e S PWM

LICRT b s 6 sy s adls 20V LA A ol olis L5 o 2 PWM 250 250
- 0x0003 jlais Osls L) cy ¥ 5l Sliie il Sl opl 55 0355 ok ol s laie s OCRIA
e e 4o OXFFFF Jlais 0sls L) b o e V1 01 Sla= 5 (OCRIX L ICRT (gl z

(OCRIx LICRI

log(TOP +Y)
log(v)

resolution =

OCFIA ¢y s aslin Gl L5 A3 el i Jliie 40 5a0l 00w LTOVI ol 5 e o
sy OTISR @ Wil o asl 3l ot Jlad ab g e g iy ST la Sl opl 3 352 0 S OCFIB L
S s Sliie ol Wl sls o5 Ol e 505 Ol s LISR 51, (OCRX) aslie jldis 358 Cniie
s Load om s 3 TOP Slais 4 ,esl Odewy b 5 ok 6,23 OCRIB 5 OCRIA (ls i
csb Ulg o TOP s ey U 0T o5 s 0 OCRIX (gla e, Sltis 0313 i ol ol 553

:Jﬁd})ula L PWM ST
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TOP OCR1A=110

OCR1A=180 ~ /

O Ol 53 OCRIX (gla r 5 035 552 b S 2 5 51 s PWM 5 WL IS0 v

Jﬁ@J}‘M

g Al o3 dsde plae e s aeslis Gudas CI- ;3 OCIB 3 OCTA (b oo Cursy s

COMI1A1 | COM1AO
/COMI1B1 | /COM1B0

0 0 (Jsane VO) J 5

OCIB L OCIA . cxss

/O . OCIB , 3l cunss s OCIA ., Toggle :i, WGMI[3:0] =9, 14 &

0 1

(Jyone 1/0) Jlis 2 WGMI[3:0] sls il So5 sl Jpome
1 0 L;;);u;)w;&lk;w}):Set .Lgb)wui)uj&\.EWJ):Clear
1 1 Sar soled 5 sl caass s Clear (oo ioled 5 Bl Conss s Set

%I@wxﬁ)é&;b)‘jos‘yFaStPWM QJBM)DW&JL?)JPWM C}A wuLSJJ

fC1k71/0

" YN.0+TOP)

fPWM
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2zl 5 ol> .35 Phase Correct PWM « Fast PWM 11, .6 Mode |3 Jls s asli s 551+ Jle
J%..S edalie ‘) L§.>-)J.,>-I')\K]M U.M.alsj_é O

TCCR1A=0x83;
TCCR1B=0x02;
OCR1AL=0xFF;

Phase and Frequency Correct Mode ®

=C\c/\)J_SQS_AJLSJ_&)CA_SE)JJJL{.ﬁqﬂudw‘w‘)bégﬁ.bﬁl&jMOdew‘ﬁ.}&jw

(WGMI[3:0]

ICR1 = TOP L 5 5 5 6 mmai PWM )

OCRIA =TOP L 555 5 6 mes PWM Y
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S U Capture ./

anslis 5 5 LICPL . s1Capture ssy,5 04 S5 i 5o aS Codl Soysn cpl 0 Ay ol 5 Shas
U Capture o 5 Olojan 5 otd a2 i ICRT oy s TONTI s 3 555 50 Sl S Il g
= (TICIED) Capture (55,5 w2z = con 030 Jed S0 55 Obey o0l 53 058 0 S ACFD)
2L seas 4 o ICF] o J8s5 55b o ISR 00 | 21 L gl addy sbwl Esl Llg o 0 S 5

255 SL Ol s K rdg bl o aids 0555 Jlad & g0

Bit 7 6 5 4 3 2 1 0
ICR1H ICR1[15:8]
ICRIL ICR1[7:0]

AL ‘/\éLﬁMOdC)J})J}SA{MLﬁA%TOP Q\}:&A{SL;JBJJ}?@ICRl Sy @

el Gl i ey G (V6 5 \Y

qﬂiL;u_lajd\4S>ﬁ§gjy;ib5u@;ﬂj>)'l.u|jsdaCapture Al 0ds K5 A aulS S ) lailens
dglis s 2 01 02 S ICPL Gy oyl o o 2,8 o 2550 ACSR e, 55 ACIC
Sz SCEST oy alis p ICPT oy 51 (53505 JLSms 558 iman S o Ol S JUT g s
YL 5 4 01 025 Sy s 0y ol 5 & S ) D230 o 8 5 ol @ 254 o e TCCRIB

S o ol (635,55 JSw (s,
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TCCRI1B 7 6 5 4 3 2 1 0

<=¢t | ICNC1 |ICES1 |~ | WGMI13 | WGMI2 | CS12 | CS11 | CS10

Ly 63505 cmes) Iz s O3l eslinad L oS Wil o 50 s S usly O sluls Capture g5,
o=l 0s Jeb b ssd e Jd TCCRIB s GHICNCT s 055 SO L dsly ol isey 0 350

AL e SUS S e IR TCPT (bl (s, 0dd (s 2 650 S il alid

255 e JAS N 05

/**~k~k*************************************************

Project : Servo Motor Controller
Author : Reza Sepas Yar

Company : Pishro Noavaran Kavosh
Chip type : ATmegalob
Clock frequency : 16.000000 MHz

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

#include <megal6.h>
#include <delay.h>
#define xtal 16000000

volid main(void)

{

PORTD=0x00;
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DDRD=0x20;
// Timer/Counter 1 initialization
// Clock source: System Clock
// Clock wvalue: 2000.000 kHz
// Mode: Ph. & fr. cor. PWM top=ICR1
// OClA output: Non-Inv.
// OC1lB output: Discon.
// Noise Canceler: Off
// Input Capture on Falling Edge

TCCR1A=0x80;

TCCR1B=0x12;

ICR1H=0x4E;

ICR1L=0x20; //ICR=20000

OCR1AH=0x03;

OCR1AL=0xE8; //1000

while (1)

{

for (OCR1A=1000;0CR1A<2000;OCR1A++)

delay_ms (1) ;

for (OCR1IA=2000;0CR1A>1000;O0CR1IA--)

delay_ms (1) ;

b
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U1

% PCO/SCL RESET >
2 Pcispa 3
22 pcarmek XTAL1 [—=
2 pcaTms XTAL2 [—2
2 pcamoo "
— 2L pcs/ol PAO/ADCO [—53
L] 22 PCBITOSCH PA1/ADCT [—22
2 _{ pc7mosc? PA2/ADC2 [
" PAS/ADC3 [—&
2 POORXD PA4/ADCA [—22
12 PDIMXD PAS/ADCS [—22
22— Po2/NTO PAG/ADCS [—2-
71 ppainTi pA7/ADCT =22

= 18_1 ppaocie
;g PDS/OC1A PBO/XCK/TO —;
2 Posric PBATI -
2 pp7/0C2 PB2/INT2/AINO [—S—
PB3/OCO/AINT [——
PB4SS [—2
0 PBSMOSI [—2-
2 avce PB6/MISO [~
32_1 AREF PB7/SCK —2-

ATMEGA16

P o ST AR T

#include <megal6.h>

#define xtal 8000000

flash char sinewave[256]={

0x80,0x83,0x86,0x89,0x8C, 0x8F, 0x9%92, 0x95, 0x99, 0x9C, 0x9F, OxA2, 0xA5, 0xA8, OxAB, 0XAE,
0xB1, 0xB4, 0xB6, 0xB9, 0xBC, 0xBF, 0xC1, 0xC4, 0xC7, 0xC9, 0xCC, 0xCE, OxD1, 0xD3, 0xD6, 0xD8,
0xDA, 0xDC, 0xDF, O0xE1l, OxE3, O0xE5, OxE6, 0XE8, OXxEA, 0xEC, 0XxED, OXEF, OxF1, O0xF2, 0xF3, O0XF5,
0xF6,0xF7,0xF8,0xF9, 0xFA, 0xFB, O0xFC, 0xFC, O0xFD, O0xFE, OxFE, OXFF, OxFF, OxFF, OxFF, OxFF,
0xXFF, OXFF, OxFF, OXFF, OXFF, OXFE, OXFE, OXFE, OXFD, 0xFC, 0xFC, OxFB, OxFA, OxF9, O0xXF8, O0xXF7,
0xF5, 0xF4, 0xF3,0xF2, 0xF0, OxXEF, 0xED, 0xEB, OxEA, 0xE8, 0xE6, 0xE4, 0xE2, 0xEQ, O0xDE, 0xDC,
0xD9, 0xD7, 0xD5, 0xD2, 0xD0O, 0xCE, 0xCB, 0xC8, 0xC6, 0xC3, 0xC1, O0xBE, 0xBB, 0xB8, 0xB5, 0xB3,
0xB0, 0xAD, OxAA, OxA7,0xA4,0xAl, 0x9E, 0x9B, 0x97,0x94, 0x91, 0x8E, 0x8B, 0x88, 0x85, 0x82,
0x7E, 0x7B,0x78,0x75,0x72,0x6F, 0x6C, 0x69, 0x65, 0x62, 0x5F, 0x5C, 0x59, 0x56, 0x53, 0x50,
0x4D, 0x4B, 0x48, 0x45, 0x42, 0x3F, 0x3D, 0x3A, 0x37,0x35,0x32, 0x30, 0x2D, 0x2B, 0x29, 0x26,
0x24,0x22,0x20,0x1E, 0x1C,0x1A,0x18,0x16,0x14,0x13,0x11, 0x0F, Ox0E, 0x0D, 0x0B, 0x0A,
0x09, 0x08, 0x06, 0x05, 0x05, 0x04, 0x03,0x02,0x02,0x01,0x01,0x01,0x01,0x01,0x01,0x01,
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0x01,0x01,0x01,0x01,0x01,0x01,0x01,0x02,0x02,0x03,0x04,0x05,0x06,0x07,0x08,0x09,
0x0A, 0x0B, 0x0D, O0x0E, Ox0F, O0x11,0x13,0x14,0x16,0x18,0x1A,0x1C,0x1E, 0x20,0x22,0x24,

0x26,0x29,0x2B, 0x2D, 0x30, 0x32,0x35,0x37,0x3A, 0x3D, 0x3F, 0x42,0x45,0x48, 0x4B, 0x4D,
0x50, 0x53, 0x56, 0x59, 0x5C, 0x5F, 0x62, 0x65, 0x69, 0x6C, O0x6F, 0x72,0x75,0x78, 0x7B, 0X7E

}i

char 1=0;

interrupt [TIM1_COMPA] void timerl_compa_isr (void)

{

OCRlA=sinewave[i];
i++;
if (1==255)

i=0;

void main(void) {

DDRD=0xFF;

//
//
//
//
//
//
//
//

Timer/Counter 1 initialization
Clock source: System Clock
Clock wvalue: 8000.000 kHz
Mode: Fast PWM top=00FFh

OCl1A output: Non-Inv.

OC1B output: Discon.

Noise Canceler: Off

Input Capture on Falling Edge

TCCR1A=0x81;

TCCR1B=0x09;

//

Timer (s) /Counter (s) Interrupt(s) initialization
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TIMSK=0x10;

WWW. EXE .o

//enable global interrups

#asm("seli") ;

while

(1)

8;
+
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U2

OPAMP

U1
-2 | RESET PCO/SCL —%
N PC1/SDA -2
22— XTALT PC2TCK [—22
A2 1 x7aL2 PC3ITMS [—52
- PC4/TDO 52
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: poajocis 2 R1
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—=— P11 PD6/ICP [—22 27k
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——{ PB3IOCO/AINT -
— PB4/SS 0.05uF
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el o.Lia.v)ﬂ&i.Ja:jiwﬂj Jod>= s
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) Carrier Detect § ol e il lat S w paga L
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BLL o ol il io b Bl g8 S g e el (L) Do 4 58 0315 S 50,8
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o Ol S 3l U8 05l s s Ll S sl e S Data Jals O e s S ol e
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o a a a
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gtart bit

idle 7 data bik parity  Etop bit(z)
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- Ll

AVR ) 25 5 S USART 5 Shes

5 05, Smul el 53 ;3 RS-232 5 ikl 51 aS o35 USART Jsile G slls ATmegal6 s askas
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Sz VUPMIL0] sls o o b 515 b 255 L 5,5 15 s 05155 o 552 i 0 Data

355 o s UCSRC
USART (s i

(UDR) USART Data Register A

Bit 7 6 5 4 3 2 0
UDR (Read) RXB[7:0]
UDR (Write) TXB[7:0]

il o+ /O Registers slas ;s UDR b 4 S e sl 6 sl Jb o s Jl)l 5 23k os 3
Ly cobls 3L Ol ges e ool O35 5030 UDR sy 5 eas an 6 sla onls daie (Jlisyl 3L
Sy JUDRE s as i1y 5las UDR iy 65, 065 0 Slos e das o Cd
Jloyl boss s o4 § odosbU USART Lv s Jljl slus &y pal 8 55 5 AL i G UCSRA
s ool it SO UCSRB e, SITXEN e oS )50 53 USART Ul 5L 4 oledbl

JJJ&JL»)‘TXDw)‘@mwjon)\f)bM)W

USART Control and Status Register A Y

UCSR
7 6 5 4 3 2 1 0
A
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. | RX UDR U2 | MPC
o el TXC FE | DOR | PE

Sl Al w |y J 285 S e opl 04 K :Multi-processor Communication Mode

.sﬁ‘_;ahg\o.x})'bﬂ,\;g

Baud o, S—.fMode ;s oy -l 05 5 K L :Double the USART Transmission Speed

ML—’MV\-&L—’C/\:\‘JJ‘ QJ;LAMOCIC)J A M\jﬁ-ﬁb{jéRate

sl 03l 55, LUPMI[L:0] (sl o 3o b 51 0515 o W 55 03 Jd & 50 s Parity Error

Sad oSG S ol el 5L s O3l
das e Sas By A LOverrun Ll s osss o e ol Overrun s, L :Data Overrun
s ol Sl s g (s enls 5 AL Gl (S eols (S gme G ey Cnd 5 AL 5L s Sl S
Sledbl Sl ol 5 558 8k s G pa it oy 5 AL ke e s L s ol S o
o S peai] b s 5 el K opl WL i OLL s e oL s Frame s S :Frame Error
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g;)}aﬁ)bww‘v\ibjig‘)tswlijbéOJLGTJL»)‘JﬁL)oMJLAJ‘MJWL;\JJJL«:J‘Jﬁb

ol L UDRE o 6 e b 5 o i sl sl 136 S, UCSRB i, 5l UDRIE oy o
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S 0330 b Ll 4zl 5525 Jlusl 3L 5o (sodar (g enls 5 ol 3l el O 4 R

bw 5 TXC < ISR gl 21 L 5558 Lyl 0l JlS (g s sl Sl Ll g5 o o o0l TXCIE

LS SU 0T BT g9y 2 K g b LIy g Ll o5 ol pb 53 g 0dd SU LI o

5 o 5ok SCUDR s Frame G il s ol S L e ol (USART Receive Complete

.a_,‘fodo,LaUDR Ol g5
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<= ¢l | RXCIE | TXCIE | UDRIE | RXEN | TXEN | UCSZ2 | RXB8 | TXBS

s S ol 558 e eslizal 2o A Mode s JU e oy 5l &S I s (Transmit Data Bit 8
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> S
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o315 sl e 3l UCSRC a5 ;s UCSZ[1:0] sla o 5 s pl <S5 L :‘Character Size
LS o jasis Frame G s, (s148 g o5l

I 5 b Sy Jll 0 TXD s (oole 5 Ses e o0l 05 5 &G L Transmitter Enable
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sl Esly a5 o (UDRE) Jloyl 5L 055 Jbt o e 0ok e ezl S (D s iy S 5l Jles

.J}«.Z duiﬁj
Db aady JS 5l deé e oS 550 53 o ool 043 S L TX Complete Interrupt Enable

3 addy sl Eol Wlg o (TXC) Jll plasl oz 03 b il S

Db aidy JS 5l ded cw oS 550 53 i opl 043 S L:RX Complete Interrupt Enable

sy aidy sl sl Wl e RXC) bl pladl oy 0k Jlad kil S

USART Control and Status Register C K]

UCSRC 7 6 5 4 3 2 1 0
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.Jj.j: * oalail URSEL e
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ol 555,
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o .= :Stop Bit Select
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JSJ)[SQJJKMW))JQTQJ;&.}'LJQ)J&TQB

0x40) s zie jwy3l 5Lls UBRRH s UCSRC s 53 ai 4§ &5 Jkiles Register Select
S0 pdl i S1aS oo cpl 0 Bl o s 3 0l 51 S G0 pRE S SRl gl s pl 5 s

UBRRH = 0x02;
UCSRC = 0x82;

el dal g cows 4 UBRRH oo jluis (UBRRH L UCSRC) osf ol Slazes ol

a = UBRRH;

a1y el il g lde sday SIS IS 55 il sl s 1 UCSRC s Sl sl gy sl

e Ol ge 4 0 S5 5 53 UCSRC sl Sl Ol e

o
Il

UBRRH;
b = UCSRC;

)P)L‘)UL&E})L&JL@@YL-:&A_M}J;)‘J_&Lw‘j)‘aiw‘&)%}bw‘}l@ ‘/
.ﬁSJuéﬁb#asm("cli")
s o.)..o‘j:- &'L oo d‘i| UCSRC d.b‘j}l.s) ok o.\.s\jp-ijRSEL C,.;JUBRRH Q.Ls‘j;-l.s v

Dl
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USART Baud Rate Registers 0

Bit 7 6 5 4 3 | 2 | 1 | 0
UBRRH URSEL - - - UBRR[11:8]
UBRRL UBRR[7:0]

355 o 03zl UCSRC ; UBRRH s Ol gl ad aiS o5, b Ols :URSEL

J.é..ﬁ Lﬁ L)T 6}) J.ib L;T C)L&L.; L: L;)@)L,w 6‘]:‘5 Lo OJ.\: j))) bJ&T 6&3})5 6‘]: UBRRH[7:4]

ek, S o )R eslanad 5 40 USART L., Baud Rate e Sl S enles ol :UBRR[11:0]

:3‘3.40.; obl.iﬁ;.«:‘ﬂ)' Jﬂ:“j))‘ Q‘j@)jb

ud = ——=——
Y(UBRR +Y)

<,5 Mode UBRR (., ;| Baud Rate «.ul>. Baud Rate 5, ;] UBRR « .ls
) f f
U2X=0) o5 Sl ud=—o¢ UBRR = ——¢
YY(UBRR +Y) yixBaud
Ay o b 0y Sl £ £
Baud = ——=<~—— UBRR = —¢
U2X=1) AMUBRR +Y) AxBaud
. i< < 0SC f
09,5 3 ,Ses = UBRR = —2¢——)

yxBaud
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B aUdRate ClosestMatch

Error[%] = (
BaudRate

—)XVe+ %

A5l cews |, UBRR luie (sl o5 ST Mode ;s Baud Rate = Yeo v 5 5 al&e A SUS L) Jlie

~~~~~~

.......

BaudRate = Yeod

(V)

Error[ %] = (—et =) X1+ % =+ Y%

v

Sy dsd LG sl Slas a ST s pad eslinad 5 a8 7.3728 Jlws S 51 01y o ot O Lo (51

.MQ&M)}Y C,\.go.bj U'i‘

TS DALY i, i Baud Rate gl b OF 5leslizal Loly oS pla Jbew 5V

Al e 55> 50 ATmegal 6
CodeVision ,s USART w5

553 pll USART sl loghass sl b O 51 ealizal 51 15 5 500 13 stdioh 6 s o5 el ookl
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Slis O 51 des 5 e G RXC oz b Al o Lms Polling 25, o ob ool :getchar() b
&l a1, UDR
S ol 5l a5 i S UDRE o U Ll e i Polling 25, 4 U o :;putchar() st

JSL;GL;:SUDR)J‘)J;CS‘)LS

d_a.rjbjj_g?a@UM&‘QJAJJ}.&SL;«JL»J‘r))j&é‘ﬁbvJ&%}UY’)\J@J}‘}&)ZYJ&A

(.Jﬁ) <.;a]?Ol{rI‘IA)J ‘) QT&L&Q)JJ‘L}NJ)JAAL;«JZS‘)S&@QJJJJ&M POlllng U;-ﬁ)

sl 5 S s 4l

#include <megal6.h>
#include <delay.h>
#include <stdio.h>

#define xtal 8000000

void main(void)

{

UCSRA=0x00;

UCSRB=0x08; // USART Transmitter: On
UCSRC=0x86; //8 Data, 1 Stop, No Parity
UBRRH=0x00;

UBRRL=0x33; // USART Baud rate: 9600

delay_ms (3000) ;
putchar(7);
while (1);

}
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Zr)ﬁ)ﬁﬁuuﬂ

#include <megal6.h>
#include <stdio.h>
#define xtal 8000000

volid main(void)

{

char a;
DDRA=0XFF;
PORTA=0xFF;

UCSRA=0x00;

UCSRB=0x10; // USART Receiver: On
UCSRC=0x86; //8 Data, 1 Stop, No Parity
UBRRH=0x00;

UBRRL=0x33; // USART Baud rate: 9600

a = getchar(); // Polling RXC
PORTA = a;
while (1);

au Ol o S Dpsee 53 LSl o s wel p S 5 e 480 6l e USART Lg’}[l{cla..ﬂcg\jj
=y Soge e 5,Se s el ool (g adl Jls Ol 03 S 8 s s b s &) 500
kg Ol g

while (! (UCSRA&O0x80)) ;

Www.Softgozar.com

WWW, tXE. 0T WWW, tXE .0 WWW, tXE. 0T WWW, tXE. 0T WWW, tXE. 0T


http://www.txt.ir
http://www.txt.ir
http://www.txt.ir

WWW. EXE .o WWW. EXE . T WWW. EXE .o WWW. EXE . T WWW. EXE. 0T
Page 1120

PORTA=UDR;
while (1);

U S e )l e 255 e USART Ly ) i, S w5 ool putsf() 5 puts() els
oslitad b 55 bl s 5 b e getchar() 5 putchar() ol USART (WL mha ml 5 ples ol S

JJ)-J#JLMJ‘UDRMJ@@‘}S&‘&@)JHJMMLQJ’S‘)LS‘Y;AJLJ‘)‘
S o Ll | OX10) LF js1,08 ans; slesl 4 ml5 ! 4

(L5 o dlyl Jb e s 4 "TAVR" 5 "Kavosh" sls ax)) ¥k

#include <megal6.h>
#include <delay.h>
#include <stdio.h>

#define xtal 8000000

flash char stringl[7]="Kavosh";
char string2[7]="AVR";

volid main (void)

{
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UCSRA=0x00;

UCSRB=0x08; // USART Transmitter: On
UCSRC=0x86; //8 Data, 1 Stop, No Parity
UBRRH=0x00;

UBRRL=0x33; // USART Baud rate: 9600

putsf (stringl) ;
puts(string2);
while (1);

o L gl SIS Bl e lane oS ol szjﬁ;ufuou;jﬁébu =t el s gets() o]

By e e 5 1 b OT e 5 0dd Jgb (5 051l

LiidﬁlQ.\,«);jJ:SdaJLﬂ)lp;jJS:ng\ﬁ\)KaVOSthu):.).;«4.:31.?\ Sl e Jsl 5 ,Se) if s

(Jas

A }JK:EMLJJJ

#include <megal6.h>
#include <delay.h>
#include <stdio.h>

#define xtal 8000000

void main (void)

{
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UCSRA=0x00;
UCSRB=0x08; // USART Transmitter: On
UCSRC=0x86; //8 Data, 1 Stop, No Parity
UBRRH=0x00;
UBRRL=0x33; // USART Baud rate: 9600

delay_ms (1000) ;
putsf (" Kavosh ");
while (1);

Y 5 S 4l

#include <megal6.h>
#include <stdio.h>
#include <lcd.h>
#define xtal 8000000

#asm
.equ __ lcd_port=0x1B ;PORTA

#endasm
char a[l1l0];

void main (void)

{

UCSRA=0x00;
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UCSRB=0x10; // USART Receiver: On
UCSRC=0x86; //8 Data, 1 Stop, No Parity
UBRRH=0x00;
UBRRL=0x33; // USART Baud rate: 9600

lcd_init (16);
lcd_clear () ;
lcd_putsf ("Waiting...");
gets(a,10);
lcd_clear () ;
lcd_puts(a);
while (1) ;

k‘j@@ffsbtsJS@J‘-«-«)‘JQ,«»'Q)‘)-“'M‘) on&;JGdM‘)&CuLﬁ‘ :pl'illtf() GU

b 5 Jads 3l

el ¢ 5 S b SIHS

A %c

K 6@)))‘&3&9@9%3& %i‘j%d

ke sl O g w4 goliel sue 9%E 5 %e

woliel sae %f

52 @B Null @ ons o (g s %s
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SRAM
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Pop
Flash

Voot 3 Cadle Oy s e %u
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#include <megal6.h>

#include <delay.h>

#include <stdio.h>

#define xtal 8000000

int a =

100;

char b = "A';

float pi = 3.14;

void main (void)

{

UCSRA=0x00;

UCSRB=0x08; // USART Transmitter: On

UCSRC=0x86; //8 Data, 1 Stop, No Par

UBRRH=0x00;
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UBRRL=0x33; // USART Baud rate: 9600

printf ("a=%d b=%c pi=%f",a,b,pi);

while (1);

S Ol ) 4 XS a1y Sl S35 5 Ols sb e 5 el oS 55 5 <lB I printf() U
g 3el 3550 534S Sl sde S b (g etias Ol Width Ll s s LG Powidth.precision
aosilor 5350 oan S b s sde Cor S 53 b sl auiéa;\x|gup¢ujlg|MJlMJ§|
33 e PrECISION il o goliel Cad 5" 5 s S Sl e ool asl g lasl sue

AS o a=304 L5 e aiba=3.145 51 ke Olge 4 LS e e |5 Lie]

printf ("a=%4.2",a);

150k 510y e 1, CodeVision LLsls s printf() b lasis

Project/Configure/C Compiler/(s)printf Features
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scanf ("Js o,le", E osle)
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s Ol g 4 ls J2alS el s Slide 4 1, O Ol o e b SIS 51 LS
scanf ("%$10d", a)
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510y »printf () ki, scant () @ls Slasein

Project/Configure/C Compiler/(s)scanf Features

L of gl ol cs jw 9 03,5 b wan I, Flash g asl> 31 sl e scanf() , printf() pls sy
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TxD X TxD
RxD |« » RxD
XCK XCK
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TxD

Master MCU
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5308 s 5 S Ol |, Component s 4 Project ¢ o8 o, » SUS L Lol s 5o 3 b 5 Af

WWW, tXE. 0T

S SUS 1, OK (s 4S5 5 055 cadle |, Microsoft Comm Control 6.0 s 45 o~

Components

Contrals lDesigners Insertable Objects

hwinkerface Active Control module
I'mccometl 1.0 Type Library
Microsoft Activey Plugin
Micrasoft DO Daka Contral 6,0 (OLEDE)
Microsaft Age
soft Chart Control 6.0 (OLEDE)
CalMicrosoft Comm Control 6,0
icrosoft Common Dialog Control 6.0
Microsoft Daka B antrals 6.0
Microsoft DataGrid Contral 6,0 (QLEDE)
Micrasoft Datalist Controls 6.0 {OLEDE)
Microsoft DataRepeater Control 6.0 {OLEDE)
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£ | 3 [ selected Items Only
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Microsoft Comm Control 6.0

Location:  CHWINDOWS sy skem 32\ MSCOMM32,0CK
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.J»:SJJUUﬂ)’JSMfJ.éLoad J\J..:J)).ﬁ

Private Sub Form Load()

MSComml.Settings = "9600,N,8,1"
1

MSComml .CommPort
MSComml .PortOpen = True
MSComml .Output = "Test" + Chr(16)

End Sub

< 04 Baud Rate=1200 L Test ¢ axs, .S FENE uUﬁFS S 4eS> 03,03 L
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EESK [T
EEDATA [T
vce T
RESET# [T
RSTOUT# L]
3V30UT [T
useop [T
useom [T}
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o3> ki Found New Hardware Wizard o, s ;55 01 51 o 5 os sl Hardware

.J.:.'S&;.ls‘)NeXtJODJSg:JBd\ ‘) r)bé@.ﬁ.}j}

Welcome to the Found New
Hardware Wizard

This wizard helps you install software for:
LISB =-= Serial

i your hardware with an installation CD
B2 orfloppy disk, insert it now.

What do you want the wizard to do?

(%) Install the software automatically (Recommendad)
) Install from a list or specific location (Advancad)

Click Next to continue.

Back Nedt> | | Cancel
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Found New Hardware Wizard

Please choose pour search and installabion ophions.

(®) Search For the bast driver in theze locations.

|Jz2 the check boxes below tolimit or expand the default search, which includes lozal
paths and removable media. The best diver found waill be installed.

[[] Search remowable media (floppy, CO-ROM ]
Include this lacation inthe search:

(EACDM 200,00 v| [ Bowse |

() Diar't z=arch, | will choose the driver ta ivstal,

Chooze thiz option to select the dewice diver from a list. Windows does not guarantes that
the driver you choose will be the best match far pour hardwars,

< Back ][ Hest » ]l Cancel
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Har dware Installation

N

The softvware you are installing for thiz bhardweare:

ISE Serial Converter

has not passed Windows Logo testing ko verity its compatibility
with Windows 2P, [Tel me who this testing i imporkant. |

Continuing your installation of thiz software may impan
or destabilize the comect operation of your gpstem
either immediately or in the future. Microsoft stromgly
recommendsz thal pou stop this installation now and
contact the handware vendor for software that has
passed Windows Logo testing.

Continue &nyyay ] E‘E.TDF'Installatiun
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AL e 5k s e sl B O3 ges S Il s e s aS das e Ol g el enls ol 5 8 (0

Found New Hardware Wizard

Pleage wait while the wizard install: the software._. .

q USB Serial Converter

_'-'j ‘-’J
ftdiunin.exe

To ENWINDONWS Seystem3Z2
[ ]
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dws g g u.i‘FlnlSh ng)ﬁg%b)w\b)b.é\wwﬂiwy <=Ldljwjt_~,))@j A\

Found New Hardware Wizard

Completing the Found New
Hardware Wizard

The wizard haz finished instaling the softwae for:

% USE Senal Converter

LClick Finish to close the wizard
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S by b Ll s Ol sen Master G 5l i S1aS das e Olaebl & onslSs :Arbitration

g 35 ge Sledbl 2y Cows 310k b OF 51 LSS L X505 505

PC b s & £ sh

3ol 3 s Il d\ﬁdtﬁwclaMJJL;S)}bq

1. Float High (Logic 1)
2. Drive Low (Logic 0)

+5 +5

L
If

g

- — N

'-l;[.i‘logt High Drive Low
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VDD

Pull-up
Resistors ﬁIRp IIIRP
SDA Serial data line

SCL Serialclock line
R []rs

[

SCLK1 J SCLK2 _] DATA2 _J
ouT ouT ouT
SCLK SCLK DATA

H 1 IH
DEVICE 1 DEVICE 2

Wired-c; l,ls Pull-up glgestis 5 055 Open-collector s, s ;s sdd 4l SGasS ki o
slowl el dil oo G5 i b SO glils &S Vb bghast 5550 s f3os0 S il »AND
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ICT =406 I WECC
Ra=1k2

R1=1K3 =k

Fig=<100 Ohm

|2C Device
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ICwbduW}

ST JUsl S Sl o A0S o i b Cgmdg ol 5 3L o e b Condy (solbad o3 PC il

wJoMmﬂ)ﬂﬂjb‘Jﬂuw‘ﬁéwoﬁj)ﬁwﬁ@'%l}'g&b‘wb—dﬁ

b OLL Loyl G sl B 358 e sl 5LET Lyl 2 G &S Lo 51 Start Condition b LT L e
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SCL AN

Device & L g Ll o 5 0 3151 b 0LL dul 13 G sbwl L :Stop Condition b obLb Ll e

358 sl 608 LT LI s

sba |
sc. /
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b 5ph o alen SUS SO L o 5058 o oosbin 3 Sl A = ol s Data coas
SDA 5l jilais SO L jao e 5555 o (55122 €503 SCL 55 59 50 SIS (5 eiy; b (s 4 55 SDA
S oLy YU s ad ;3 SDA lude L disl s SDA I e ol liie aSul slite a5 355 o ol
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Wl DL 5 ST Ll il ol L

1 N, 0

SDA SDA

SCL |/ N SCL | A N

Data must be valid on rising edge

L 058 e b 63&5(..@4' I s esls g A Sl s 51 e o, S (6 abews ACK/NACK cxsy
Ghds e 25w SO 53 SDA L il S e o Acknowledge U mul suaze 2 4 SDA
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o2 ilisen (5 abows VYA o> oyl OISl 68 il o iV ool o b PC by IS 5k o
o3l BB il S s s MY ST s 53 5 Bl e 0 5555 oeusl Vsl pl 51AS
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o3l JUisl
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Master, Sensor  Clock  Memary Display  Keypad
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b il 3 OF & pe)sl a8 (gl s 5 S o aslio 355 oynl b g o3 S 2il,s 1, eyl s Slave
B N Master « 5 o3 5 sbw! ACK J&K e SO o SDA 055 e L
Cons s S Master culg s 5 s 5Ll Slave L cledbl Jsls Master b s gl JiSew il s

Www.Softgozar.com

WWW, tXE .o WWW, EXE.TT WWW, EXE.TT WWW, EXE.TT WWWL T XTI


http://www.txt.ir
http://www.txt.ir
http://www.txt.ir

WWW. EXE .o WWW. EXE . T WWW. EXE .o WWW. EXE . T WWW. EXE. 0T
Page 1148

AVR)JZSJJ.&'AJATWI OL?).}

St 5 M A
o=l bl e J,mS S e es Master & g0 a4 as Al 5 1, SCL L Culs (60,55 Jssbe o))
5 oo oLl TWSR ) 3ot s 2 glo oy 5 TWBR ) wlolas 6 alw s Joe
Bla> b Slave s CPU 508 5 bl 3510 oS a5 S 5 Sleds 4 Saws Slave 5 Sles

(LT o w15 (s el 5l aS s SCL uls 5 ol 2\

CPU Clock Frequency
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TWI le o
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TWI Bit Rate Register

Bit 7 6 5 4 3 2 0
TWBR TWBR[7:0]

] o Sl 3 (g s ax 5 L OT ke 5 S e e | SCL L8 5 ey oyl

CPU Clock Frequency -16 X,

TWBR =
2x o Xt

(TWPS =0, 5,245V 1, SCK LG5 5 588K A Jies S LTWBR o) 1) s

TWBR = - =YY
YXVeeeen X g
‘TWI Control Register
TWC
7 6 5 4 3 2 1 0
R
! TWIN | TWE | TWST | TWST | TWW | TWE TWI
e -
T A A O C N E
Wl 3 Q)yponLac,.ﬁ;Jﬁw&j sy edge o L TWI 28 g aaby pm) o0l
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ol Set Lo aidy oses jlo dd o &S S50 53 S 00l 03,5 K L TWI Interrupt Enable
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S slel s Master Gus b cpl 55, S i Ll 3 TWISTART Condition Bit

55 IS e Ll dal i O sloul Wil 33T 48 Sosw 53 035 S ) ol Sl Con S e ST Ll i
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ol o AT Jels by Sl s 535 dlayl L oS ol g <ol g5 TWDR (il 2l s
ol &TWINT v.?:ﬂj J\...::L.' CJL&W‘ dLi:.s‘ dl}- DL TWI 45&“.“?- DL L@.«}.M‘) u.:‘ C/\M‘ L5:3L.’.)'>
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Sasi 503y e Sl 4 by w0X00 .51 TWI General Call Recognition Enable

2L o TWGCE 035 G w0 bgn 500 e Lo 5 O

LS e yasie | Slave sl eV ol -TWI (Slave) Address[7:1]

(S daal g eslatul aalsl j3 ala,l B e 4 p) sl G IXE fU

S: START condition

Rs:  REPEATED START condition

R: Read bit (high level at SDA)

W: Werite bit (Ilow level at SDA)

ACK:  Acknowledge bit (low level at SDA)
NACK: Not acknowledge bit (high level at SDA)
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Data:  8-bit data byte
P: STOP condition
SLA: Slave Address

TWI s Sles sls Mode

1. Master Transmitter (MT)
2. Master Receiver (MR)

3. Slave Transmitter (ST)
4, Slave Receiver (SR)

(MT) Master Transmitter ©

3p o ol b dalsl 3 aS sl ek g ol sl forh Cond s S Master Ly Il Mode il 3
33,5 JLw I SLAHW 65 5 el sl 51 ey STl siine 3 L o .S MaSter o5 uS o s
gl o by = a4l 558 Sl )l SLAHR &8 5550 55 5 eds Jleyl = 551 Master

:njfda;lq:.i\ﬂ)' <50 4 TWCR da.sj\.).ﬁ.al.g)'l.d Lyl &

TWC
7 6 5 4 3 2 1 0
R
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—p -
T A A 0] C N E
e 1 X 1 0 X 1 0 X
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e 1 X 0 0 X 1 |0 X

A2l o a0 TWSTA sl sy 5l bl 2 w0 5L a8 bl 5l aS el cpl 13 (g o L oslis
IS e ) Skl s el s 5 eds SO TWINT o lsies ACK il s 5 SLAHW Ous esliw b L
S oslinn ok 136 OX18 L e ol S 550 53 .3,5 e 1,3 TWSR 5 0x38 1 0x18 .0x20
Il |8 el aslen a5 dlaslesls Sk b cpl 51 e ol 0t <55 ACK 5 o Jluyl ool
TWI Ly oA s osls TWINT ¢y 03,8 SUL 5ot axi s TWDR iy 53 i 5550 lkis
s 355 syl TWINT 05,5 SU 5l ais TWDR s 45 550 53 3 dal st Jloy|
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. | TWIN | TWE TWST | TWST | TWW | TWE TWI
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T A A 0) C N E
e 1 X 0 1 X 1 0| X
ity el 1 5 ol sdeme g 00 Ll sl )
TWC
7 6 5 4 3 2 1| 0
R
: TWIN | TWE | TWST | TWST | TWW | TWE TWI
— (’ -
T A A 0) C N E
e 1 X 1 0 X 1 0| X

35 s SO TWINTO oLL Lol i sl 5y
o3l-I Master « Ll -l 554 dalss 0x10 .1, TWSR ) jlais sie g I K osbel b

s e b J S Osls cows 310 |y Slave s

il o 3 Jsd ks Master Transmitter cJl- Calses sl cunss 53 TWSR s sl

s il TWI (5 ey L5 o oS ghny Coniss
5 Shas
TWSR 35
0x08 el 0 sl £ Cgns NACK L ACK il s s SLA+W JL.

NACK L ACK =il s s SLA+W UL,
0x10 RGPS WA A P PR @f'& Caxds
NACK L ACK sl ,s s SLA+R L.
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NACK L ACK b5 5 esls <ol Jlol
0x18 el o 3L, ACK 5 ous Jla )l SLA+W ot e i Sl ol
oll Il sl
odis <ol s ACK 5 e Jlo,yl SLAHW b Sdeme g Sl ol

0x20
O oLl I sl
NACK L ACK b5 5 esls <ol Jlo |
0x28 el os 3l 53 ACK 5 oas Jluyl esls culy e i Sl ol
Ol Il sl
NACK L ACK b5 5 esls ol Jlo |
0x30 el ois b3 ACK 5 o Jloyl esls <ol e 9,5 Sl slow|
ol Il sl
0x38 Wl by s Sl el S O sdzms J 58 (5l 3 5 g9 0 I Il

(kS Vo Co g5 L s 0XAD T L Slave « 0X77 sae Jls)) ¥ Jle

#include <megal6.h>

#define xtal 8000000

vold main ()

{

//-—-— Start Condition and Transmitting SLA+W —-——-—

TWBR 32; // Bit rate = 100Khz

TWCR

OxA4; // Transmit Start Condition
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while (TWCR&0x80==0); // Waiting for TWINT flag

1f (TWSR&0xF8==0x08) // Start Condition Transmitted?
{

TWDR=0xA0; // SLA+W

TWCR=0x84; // Enable TWI and Clear TWINT

else

goto error;

while (TWCR&0x80==0); // Waiting for TWINT flag

if (TWSR&0xF8==0x18) // SLA+W has been send with ACK?
{

TWDR=0x77; // Data=0x77

TWCR=0x84; // Enable TWI and Clear TWINT

else

goto error;

while (TWCR&0x80==0); // Waiting for TWINT flag

if (TWSR&0xF8==0x28) // Data has been send with ACK-?

TWCR=0x94; // Transmit Stop Condition
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error:

while (1) ;

(MR) Master Receiver @

ST ol sl 51 e L O sl (gl 5 S s 3L s Slave 511, cledl Master coxs s ool s
Al o sloml s w31 Lal 5 &S 55w 5 58 el 3 Slave « SLA+R 15 <l Odls
5o ol lacie 1oL SLAHR Jlyl gl o o5 0 0X08 1, TWSR Slis 5 oas G TWINT o
g0 Jlasl 1 OTTWINT 055 SL L 503 5 5,108 ,L TWDR

5SS bl s ol s s el SO TWINT ey s il s ACK 5 550 ool 3 SLAHR o5 L

5,5 3 TWSR s el - Sae 0x48 L 0x40 0X38 clous

e el TWI (g vy Kl 55 o oS Ghns Comss
s Sas
TWSR > g
0x08 eh o sl g 5 Cans NACK t ACK st ,s s SLA+R JL.,l

NACK L ACK =il s ; SLA+R JL.,|

0x10 sl 0 sl o)L s For Sonds
NACK b ACK csb,s 3 SLA+W JL,l
0x38 el azhy s 3l Wb J xS Ol sdoma J 28 6l 5 5 505 Sl Jl)l
0x40 el o 23,3 ACK 5 o Jle,l SLA+R b NACK L ACK Jljl 5 esls cul il s
olis il s ACK 5oz Jloyl SLA4R oL s £ b Cand s Sl
0x48
il OLL Cundy sl
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0x50 ACK Jlojl 5 esls ool il s NACK L ACK JLojl 5esls ool sl s
S g5 5 Cgnd g 3l
0x58 NACK Jlayl 5 esls cub sl s
0Ll Condy sl

sl s g eals TWINT gus SO 5w 1L s il ;5 ACK 5 eus JLa,l SLA+R o S 3
L Master of 5l ax 5ol 51,55 cnl 2T ol s B8 pl s ps okl Ll s TWDR s o
CJLAA.GQ\)_Zu_,aL?:.::S)Jj3)\.\.3|)QTJ\QJJ|}>'MJ<136J;§L;«¢W|513VC + NACK o5k 3

350 B gt O ks 55 Tl 13 S alol L 1 0

(5a8kS Ve o 55 5 0XA0 LosT L Slave lesls <ol Y ouile) ¥ Jbe

#include <megal6.h>

#define xtal 8000000
char incoming_data;

volid main ()

{

[/ === Sending Start Condition ———----—-—-
TWBR = 32; // Bit rate = 100Khz
TWCR = OxA4; // Transmit Start Condition

while (TWCR&0x80==0); // Waiting for TWINT flag

/=== Sending SLA + R ————————————————
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1f (TWSR&0xF8==0x08) // Start Condition Transmitted?
{

TWDR=0xAl; // SLA+R

TWCR=0xC4; // Enable TWI and Clear TWINT

else
goto error;
/)= Enable Master Acknowledging —-————————-—
while (TWCR&0x80==0); // Waiting for TWINT flag

if (TWSR&0OxF8==0x40) // SLA+R has been send with ACK?

TWCR=0xC4; // Master Acknowledging and clear TWINT

while (TWCR&0x80==0); // Waiting for TWINT flag

1f (TWSR&O0xF8==0x50) // Master has been Received Data?
{

incoming_data = TWDR; // Reading Data

TWCR=0xC4; // Master Acknowledging and clear TWINT

else
goto error;
//-—--— Reading 2nd byte and Stop Condition —--—-—--—-
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while (TWCR&0x80==0); // Waiting for TWINT flag

if (TWSR&OxF8==0x50)
{

// Master has been Received Data-?

Incoming_data=TWDR;

TWCR=0x94; // Master Not Acknowledging and clear

TWINT
}
else
goto error;
TWCR=0x94; // Transmit Stop Condition
[
error:
while (1) ;

(SR) Slave Receiver ®
A8 e sl s Master Transmitter 511, Sledbl 5 03 5 Slave ok ;8 ) 285 S cunsy opl o
54 &_iLSB Q_:{Lgat%-}.sj_:f)lj_%TWAR L;YL.C,.:{V);SIEIVC u”)g LL S« &5;& sl

b S dal g oosl ) OT o guatl b 53 554 dalys 55 egee Slel g o Kl 4,5 Master

TWAR 7 6 5 4 3 2 1 0

S el TWAR[7:1] X
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gd s yllie 5 plkes TWCR
TWC
7 6 5 4 3 2 1 0
R
. TWIN | TWE | TWST | TWST | TWW | TWE TWI
== -
T A A O C N E
Sz 1 1 0 0 0 1 0] X

55 Jbs TWI Js3l b ot o TWIE
555 Jls ACK Jloyl b o < TWEA o

AL s Master s odgs  0LL 5 3Ll Ll s sl |5 ail o i TWSTO s TWSTA le oy

S il sges Ol SO L edd as eosl Master Law s b oad e Slave g S 5l e
daly e Master as el ol g sdias ol il iw (W/R) g ol il s sl 5 S|
£ 5 seds Slave Read (SR) cox s 5l Slave o)yl 3 45 a0 Slave o | gl
TWINT ¢ SLA+W =sb s 5w .3 S daly= Sl 3 Slave Transmiter (ST) <= s &) sasl

roudls dal g 352 s TWSR s 53 (ol s 5002

0x60 ol 0ds Jlyl ACK 5 i il ;s SLAAW L NACK L ACK JL. ;i 5 esls ol il 5o

s'Master L. s SLA + W Jljl o 55 b J 28
0x68 NACK L ACK JL.jl 5esls ool il s

sl Ay S
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0x70

el 0l Jlyl ACK 5 o iy o gos Slestl 3

WWW. EXE . T WWW. EXE. 0T

NACK L ACK JL.jl 5esls ool sl s

0x78

Master Lo osme 1513 Jlosl o 3 b S

sl 4y S

NACK L ACK Jlyl s esls cob sl s

0x80

ol Sl s ACK ULl 5 esls ol sl s

NACK L ACK JL.jl 5esls ool sl s

0x88

sobal Gl B s NACK Jll s esls culb sl s

gt Il Jll b5 sl sy s 6 i

Master « Slave ;| corss w5 <l

0x90

s Sl s s ACK Jll sesls cub sl s

NACK L ACK Jll s esls cob sl s

0x98

s Sl g NACK Jll sesls colb sl s

gt Il Jll b5 sl 05y s 6 i

Master « Slave | coxsy i sl

0xA0

ol parb 5 0kl Sl il

S S PR IUPRVRCH T

Master « Slave | coxsy i sl

deas Master ¢l 5ol il s Slave Jav s s ds sl 3L 0X600 ol ol g US &S 550 5o

S S SLey U ses,s @il [y esls sla ool bl 5 e SIave opl 51 ey ol 03 Iyl 55 (ACK)

TWSRMJ}‘V\_}‘A QJ}«&@‘)J‘\S&L&\J v\.ﬂs‘)} 43l J.;j) w‘ J}.} JL>:i‘ SA>ee C)J":’tﬂdtili ‘b‘..‘f;

1L . 0XAD i,

(GraskS Vor o 5 5 0X0L st L Slave Law g esls ol o il s) it e

#include <megal6.h>

#define xtal 8000000

char incoming_data;

volid main ()

{
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[/ Initial Setting ———————-——~
TWAR = 0x01; // Slave Address
TWBR = 32; // Bit rate = 100Khz
TWCR = 0xC4; // Clear Int, Set TWEA and TWEN

while (TWCR&0x80==0); // Waiting for TWINT flag

1f (TWSR&0xF8==0x60) // SLA+W Received?
{
TWCR = 0xC4; // Clear Int, Set TWEA and TWEN

else
goto error;
[/ === Slave Receive a Byte ————————————
while (TWCR&0x80==0); // Waiting for TWINT flag

if (TWSR&OxF8==0x80) // Slave has been Receive Byte?
{
incoming_data=TWDR; //Receive incoming data
TWCR=0x84; // Clear TWINT
}

else

goto error;

Www.Softgozar.com

WWW. EXE .o WWW, EXE .o WWW. EXE .o WWW. EXE .o WWW, EXE.TT


http://www.txt.ir
http://www.txt.ir
http://www.txt.ir

WWW. EXE .o WWW. EXE . T WWW. EXE .o WWW. EXE . T WWW. EXE. 0T
Page 1167

while (TWCR&0x80==0); // Waiting for TWINT flag

if ((IWSR & O0xF8)== 0x0AO0) //Stop Condition Received?
TWCR=0x84; // Clear TWINT

error:

while (1) ;

(ST) Slave Transmitter @

C il e SO WIR gy sl @dls Sl de oS sl ol b sl 0 SR alie conssy ol
Sy sl sdaw 3 Slave w55 5 Ll Slave Sl g lie Al b 4SS s ¢Sle| Master

O s 551 st TWSR G (65l Cpnis IS 015 o 5 0kt SO TWINT o sl lgs 51 g
dal o Master assle 5 1S .« i |, 0o ACK oskw 3 L Master Slave 5l esls <ol ,a Jl )|

TWSR luie 5 Sles ;perWIL;dwﬁ,ub;@sé.w_w}

0XA8 el ol dL\A’)\ ACK 9 oLl C,..'ﬁl.i)é SLA+R C,il.: NACK ki ACK C,..'%Li)é 9 oals “:’il" JL«)\
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sIMaster Lw s SLA + W Jlojl o 53 Wb J 28
0xBO NACK Lt ACK sl s g esls ol Jlayl

sl Ay S

0xB8 ACK sl s 5 esls ool Jlyl NACK Lt ACK sl s 5 esls ol Jlayl

S S PR IUPRVRCH T,
0xCO NACK sl s 5 6sls el Jlas
Master « Slave ;| corss i <l

fars Sl dll b s o3l sy Sl i
0xC8 (TWEA=0) ACK sl s 5 osls &b op =1 Jlo)|
Master « Slave ;| corss w5 <l

(;ﬁﬂé\"QﬁéijXOlJUJQSMVijBCﬁQdQQLb5%OJb

#include <megal6.h>

#define xtal 8000000

vold main ()

{
[/ == Initial Setting —-——————--—————~
TWAR = 0x01 // Slave Address
TWBR = 32; // Bit rate = 100Khz
TWCR = 0xC4; // Clear Int, Set TWEA and TWEN
while (TWCR&0x80==0); // Waiting for TWINT flag
[/ === Transmit a Byte to Master —-—-———————-

1f (TWSR&0xF8==0xA8) // SLA+R Received?
{
TWDR=0x77; // Transmitt 0x77
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TWCR = 0xC4; // Clear Int, Set TWEA and TWEN
}
else
goto error;
/)= Wait for ACK or NACK ——————————-

while (TWCR&0x80==0); // Waiting for TWINT flag

if (TWSR&0OxF8!=0xC0) // Slave has been send NACK-?

goto error;

error:

while (1) ;

eele b g5l Ol jen
s ol 3SCL g5, 155 cele JL Master ,» 55 5 - W g b Master Lo s cele LWL
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Fig.8 Clock synchronization during the arbitration procedure.
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,_ - —| master 1 loses arbitration
| e DATA 1+ SDA

DATA

DATA
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SCL |

Fig.9 Arbitration procedure of two masters.
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.equ _ i2c_port=0x18
.equ __ sda_bit=3
.equ __scl_bit=4

#endasm

Aok s SCL 5 SDA 0156 & PORTB 316 5 sla 0 oS axkd ol )5

CodeVision LS ;s I’C ey

:12¢_init()

b3 S 4 Ses il 3l eslinal 1S L s esls plnil 1 PC b (5 adsl Sladiss 6

:i2¢_start()
Rl 3 5 S e 1 ST e A3l ST el 4 S 53 5 S e bl ST il 3 S U

.Jﬁv\k\}}}.p@l}w\fjf&)}w

:i2¢_stop()

S o sl PPC ol 55, 2 0L kil &b ol

:i2¢_read()
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WWW, tXE. 0T WWW, tXE .0 WWW, tXE. 0T WWW, tXE. 0T WWW. T Xt .

Ir

ir


http://www.txt.ir
http://www.txt.ir
http://www.txt.ir

WWW. EXE .o WWW. EXE . T WWW. EXE .o WWW. EXE . T WWW. Xt

Page [173
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unsigned char i2c_read(unsigned char ack)

Sose 55 bogs Jllacknowledgement <ol G il s 5l e LT 4SS s s ack el

Al dal s sl NACK

:i2¢_write()

ML e 25 e 4 O LIS S 50,8 Sl PC a0 1 ol 4w el

unsigned char i2c_write(unsigned char data)

r&)))&)‘u CU Lﬁ_‘v\SJin‘ACK cSlaVedSL;)}J)J‘jobﬁ wbmdu)‘)‘v\iﬂdataw
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G P
U2
= RESET PCOISCL |—22
. PC1/SDA %
= xTAL PCOTCK 22
22 1 wtals PC3TMS [~
PCATDO |22
% PANADCO PCSTDI %
2 Pat/ADC PComosct =2
e e PC7TOSC? —22
e »
28 1 paaanca PDORXD |—a
25 1 pusiancs PDATHD f—2
22 1 pasiance PDZINTO f—lC
22 1 pazancy PD3/NT1 %
1 PO4IOCTE =2
— 1 peOsxCKiTo PDSIOCTA f—2
U1 g— PE1/T1 PDEICP %
=1 PE2INTZiIAING PD7I0C2 f—2
; AD SCK g PB3/OCO/AINT
=—{ a1 soa > PB45S
A2 TEST —{ Pesnos ”
L1 eeemiso AVCC p—m
L 4 L1 re7scK AREF =22
- - ATMEGAITE

#include<megal6.h>

#define xtal 1000000

/* the I2C bus 1is connected to PORTB */
/* the SDA signal is bit 3 */
/* the SCL signal is bit 4 */

#asm

.equ __ 12c_port=0x18
.equ __ sda_bit=3
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.equ __scl_bit=4
#endasm
/* now you can include the I2C Functions */
#include <i2c.h>

/* function declaration for delay_ms */

#include <delay.h>
#define EEPROM_BUS_ADDRESS 0xa0

/* read a byte from the EEPROM */
unsigned char eeprom_read(unsigned char address) {
unsigned char data;

i2c_start () ;

i2c_write (EEPROM_BUS_ADDRESS) ;
i2c_write (address) ;

i2c_start();

i2c_write (EEPROM_BUS_ADDRESS | 1);
data=i2c_read(0);

i2c_stop();

return data;

}

/* write a byte to the EEPROM */
void eeprom_write (unsigned char address, unsigned char

data) {
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i2c_start();

i2c_write (EEPROM_BUS_ADDRESS) ;
i2c_write (address) ;

i2c_write (data);

i2c_stop();

/* 10ms delay to complete the write operation */
delay_ms (10);
}

vold main(void) {
unsigned char i;

DDRD=0xFF;

/* initialize the I2C bus */

i2c_init () ;

/* write the byte 55h at address 10h */

eeprom_write (0x10, 0x55);
/* read the byte from address AAh */
i=eeprom_read (0x10) ;

PORTD=1;

while (1); /* loop forever */

}

Jhows 4 S U1 Juw
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yjo;ugammlsﬂéc}m;,nu)@jﬂgjtﬁw‘w‘%swonwb ol sl o3l Sl (6 4 gl

203 o0 oSS ol (g (g Wil B 1) W lade 55 05l 5 uS

aslio ) o 1 i (g ol 033 o s e, ol Successive Approximation Register

A = DAC “
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SIUT Jlaie LDAC L gsue opl 535 0 55138,L 10000000 (¢ b sae LSAR o
i oo el oS aslie (g2 5 LBl S5 edd e sue &S S g 3 300 e analie (63550
&S LDAC 501000000 sas 4 53 548 S 1y O 51 L3 < 5055 SLI,MSB ., SAR
o AT S e s o Lol aiS sl 2 LG S S el Al sde &S (S50 3 350 8
SHIUT Jlaie 0as 10 b s cpl 53 18U DAC (35,5 55 11000000 sus axs 55 5 0 S
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» +2 LSB Absolute Accuracy
* 65 - 260 pus Conversion Time
* Up to 15 kSPS at Maximum Resolution
» 8 Multiplexed Single Ended Input Channels
« 7 Differential Input Channels
* 2 Differential Input Channels with Optional Gain of 10x and 200x
* 0 - VCC ADC Input Voltage Range
* Selectable 2.56V ADC Reference Voltage
* Free Running or Single Conversion Mode
» ADC Start Conversion by Auto Triggering on Interrupt Sources
* Interrupt on ADC Conversion Complete

* Sleep Mode Noise Canceler

Jusl ADC « o oSy Al Sy & & il o PORA o5 5 Sles ADC (63555 sl o
36y 5 AREF 1 AVCC sis v 5l mm o SW5 5 03 e SW5 U jio o 3505 SW5 L3
e a0l 6 0l ADC sy 65, 2 S s Rl g 3L e ol BB S5 YO s
53 b axslsy csls VEC Lol oY 31 i Wl o ol W5 558 o el AVCC (5l 081

VCC « wl I LC b & (¢ dhew s Oy o 355 o 03zl AVCC 0l 0 VCC 1 S 550

23 505 e
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ADC Multiplexer Selection Register

ADMUX 7 6 5 4 3 2 1 0

<= ¢t | REFSI | REFSO | ADLAR | MUX4 | MUX3 | MUX2 | MUX1 | MUX0

A3l oS 5 am 4S LS e ens ba o ol :Analog Channel and Gain Selection Bits[4:0]
la Cdl= 5 0S e el 5 1 Aol (6545 eﬁ&w}aMMADC A=l 4 (635, JUKS
A ldis ol 10X 51X 5o, b Sl s (83555 Sl 5 aS essy 2o V0 ADC s Single-ended

J;L‘_;AJAEL.?JszOOXL;oJGJbJ&Lf
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rL_w‘ﬁ:&:U..;‘\L;)b&Mrw‘uuwu%w‘)aﬁf&v\ﬁ&r@‘JMADC45‘_53)}@)5
sla Package s, 0 ki Lol s Slae) (il o 5 Jodr olae Coo bl laasas dal 50

(il 013 _5lesT MLF ,TQFP
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Single Ended Positive Differential Negative Differential
MUX4..0 Input Input Input Gain
00000 ADCO
00001 ADCA1
00010 ADC?2
00011 ADC3 N/A
00100 ADC4
00101 ADCS5
00110 ADC6
00111 ADCY
01000 ADCO ADCO 10x
01001 ADC1 ADCO 10x
010100 ADCO ADCO 200x
010110 ADC1 ADCO 200x
01100 ADC2 ADC2 10x
01101 ADC3 ADC2 10x
011100 ADC2 ADC2 200x
011110 ADC3 ADC2 200x
10000 ADCO ADC1 1x
10001 ADC1 ADC1 1%
10010 N/A ADC2 ADCH1 1x
10011 ADC3 ADC1 1%
10100 ADC4 ADC1 1x
10101 ADC5 ADC1 1%
10110 ADC8 ADC1 1x
10111 ADC7 ADC1 1%
11000 ADCO ADC2 1x
11001 ADC1 ADC2 1%
11010 ADC2 ADC2 1x
11011 ADC3 ADC2 1%
11100 ADC4 ADC2 1x
Single Ended Positive Differential Negative Differential
MUX4..0 Input Input Input Gain
11101 ADC5 ADC2 1%
11110 1.22V (Vgga) N/A
11111 0V (GND)

6 ADC g esls s s LS et ules o0 »ADLR .. :ADC Left Adjust Result
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QWQJM\RJJ)xSmeJJLCft Adjust Q)Mgboig;ﬁw\):gﬁi&i)}.:jjfda

S8 e 8t QJ‘JMJLSJJ){@TQJM@%w\xﬁ'.JﬁM‘j}RightAdjustQJ}%

22 S e s 3 e Gillas 1L ADC S5 ar e s o ) :Reference Selection Bits[1:0]
e 3 aS S 53 A dal s Jlesl poas L bl B s on8 s e 2 b ol &S S50
LAREF 55 55 5l G oS Sl 553 Jleasl AREF -y a0 bt 5W5 auls 558 e eslinad s 515
Ol oo o3 sAREF o s UV 05 G dlasl b sl s ol e Olge 4 2l YN

Bl a5 e il

REFS1 | REFSO e 53U
: . AREF  wL 51,
' \ AVCC s «b 55
| ' ot )35
\ \ SIy YN sl 5,

ADC Control and Status Register A
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ADCSRA 7 6 5 4 3 2 1 0

<= ¢l | ADEN | ADSC | ADATE | ADIF | ADIE | ADPS2 | ADPS1 | ADPSO

G2 s SIS 1S 1y (g oS o iy o W ooy 2l ADC Prescaler Select Bits[2:0]

ADPS2 ADPS1 ADPSO el 2 2
. ' . Y
\ Y
\ ¢
\ \ A
\ . . 1
\ \ Y
\ \ i
\ \ \ \YA

pladl woy cpl 0350 S 5 (D) 4y o see Sl b o 035 S 50 52 :ADC Interrupt Enable

g addy syl Eol Wiy e s S
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ISR (gl caiy 03 50 s )0 3 5 03 G ol Ll G ples! L:ADC Interrupt Flag

258 SU1L 0T Ol o Sy ol oo 55 S0 8 b iyl o 55 5358 0T 0 S el Wil5 e

Auto , Single ;i 51l o)y Ll o s 35 4 bds Slles :ADC Auto Trigger Enable
oo 4 ADC p5s Coniss 53 5 0l el fos G ADC (51l el 5L o b sl I « Trigger

b Auto Trigger cunss 55 ADC 0sls 13 gl 35 S s GLLU'\ S Gk ol S

Ll SFIOR oo, 5IADTS[2:0] sls s (s a0 105 e 50 050 S e 0

Ty

5355 SO S ol L b e 5T gl Single g31u ol curss 53 :AADC Start Conversion

s o |y S Gl S opl g K pxi g (Free Running) apy s Conss o

s ases J L ADC Olg e 01 035 S L5035 ADC U3l 5l J o ol AADC Enable

S5h ey o)l dad s Slles a5 558 o sl ol s Jsrie ADC & = 55 o ol 655 o

The ADC Data Register

Jesiliss S o 4 ADC (35,5 45 o500 53 53,5 oo 513 s opl 53 it Jods Sllas OLL L

.:ﬁgo;\;&u\“(}&ar}q@%ﬁm@
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D o 03l sl RA G LA &0 53  ADMUX s> ;s ADLR o 5lks
ADLR=0
Bit 7 6 5 4 3 2 0

ADCL | ADC7 | ADC6 | ADCS | ADC4 | ADC3 | ADC2 | ADC1 | ADCO

ADCH - - - - - - ADC9 | ADC8

ADLR=1
Bit 7 6 5 4 3 2 0
ADCL | ADC9 | ADC8 | ADC7 | ADC6 | ADCS5 | ADC4 | ADC3 | ADC2

ADCH | ADCI1 | ADCO - - - - - -

SFIOR 7 6 5 4 3 2 1 0

<= ¢l | ADTS2 | ADTSI | ADTSO | - | ACME | PUD | PSR2 | PSR10

ails S lis ADCSRA i, I ADATE o S 450 45 :ADC Auto Trigger Source
oy ol e oS @30 o5 L ADC IS5 55 o504 e p1IS 68 1S o e ADTS (s o 3L
ADC 555 Lo pladl paly s 4 (S50 53 5 A3l o mie O (5 45 o 2 (5 oo VU (6 4 (5510
Free Running <l 5l uaas ol | hos Slles aimpn &0 0 ADC 5 0l gitny S5 e

r.:S T o)l.ill,w‘

- AT
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ADTS2 | ADTSI1 | ADTSO G ol e
) ) ) Free Running
. . \ S I g oS aulie
: \ ' o bt g adbg
' 1 ‘ Ao il (5 amlin Gk
’ ' ' Ao ol
\ : V]S b B s el Gl
\ ) ' Sl
\ \ \ & . Capture

w}-JJgL.:.sw\MM‘? WF\J&M&@JJADSC@d))jdm&iﬁycﬁbwf&i

JUS ¢ Jods plasl 31 3 45 5o 53 358 o0 SL 13 e (5 abo sy DT OLL L 5 035 SO Jis plnl

LS dal s S0 s ol ol s 0LL B s L5 ADC

S ADATE ¢ 05 S L= ol S Al e 8 S Coxs s ADC (g5l ol 6‘,‘{){13 ol

&JgLﬁzﬁ\SFIORM));ADTS L;thﬁé&rﬂﬁjiiﬁcgw.bﬁwjuiADCSRAM)

&%’rl_?g's“\_gtjj_.iADCjouReset omwﬂmﬁw&iﬁ;@aﬁﬂSdUJ&F

J}w;‘;bADC @bdu)éLAOJLJJO‘)SL;Gd:w)d&WLS@&M
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WWW. Xt

ju;)‘r}JUJ_}}QﬂW‘;)JADCASL;'JMJJ‘ML;&ADIF%&M&rLJ‘ﬁj

Oy (Sl Aol 65,8 g Lok« s G plasl 31 258 Sl 50 5 e Ol 0 S

DL Sl bis g, gl 5 4,5 o3 Free Running cJi>- 53 ADTS le o b coxiss ol 0

A el el gze SBAS OF 51 o 5 00 3ETADSC 05 5 &

W})JADC&&)MJJJH&SQ}‘H‘WL‘}:%&‘ISR 6‘J>‘L:)0J.Jd 413) JL>:.3“

ol 6sy 2 S i s LADIF o bl g b g2 gl WL bas G L Single Conversion

SUADIF 5 5 &Gl 28 a5 53 05 3L ot Sl Free Running coxs s a5 53 SU

Al el (aL>,u'\ st OIS 4 L ol sl

ADTS[2:0]

ADIF — ADATE

SOURCE1 — L

L EDGE

SOURCE n DETECTOR

ADSC

= YAAN =
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CONVERSION
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R gy Ol g oS e i

Sl das oo ploil | Jlims 4 ST L Jigte sl ) olal 2 6 (s5Me (23 Sy S50 4
Jsile oyl 5 alSYer Bor oy S 3L (35,5 SYS S« 3L Resolution NE VR TINE WS
Sl St (6 gy O e 4 il o oS el g S5 6ol 5L 3550 SIS 1els 51 s ADC

B0 o SO Sl & g 3,50es (51, ADC sl 555 s s ADCSRA i 5 51 ADPS
J;wa\o{w;,:@“ﬁ;a;)wdﬁ\j\@uOi,tmsg,}.ﬂ,;ﬁ)ujg;ﬁ%rn

AL sl el

ADEN
START fikBE!
7-BIT ADC PRESCALER

CK ——
w| od| = %
O = 2 | 2| L —
2 2| 2| 2| 2| ¥ 2
O Of G| O] Ol O] O
ADPSO
ADPS1
ADPSZ

ADC CLOCK SOURCE
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b SIS IS Y0 50 Las a ADC ¢ adsl bk s 4 s S Mode 5l eslinad &y 50 5o

5503 5L 0l y SUSIY 550 0l LS sl Las s Free Running coxs; s S s is 2

$3559 np o b

Sl Liss o ADC Loy ol sl e s JialS sl psi sl b J 285 S oty ol e

ADC Noise 0ly5 5 glaMode 51 G an |y 85 Sen b Oy 53 Olg oo IS o0l 5508

25 ol CPU 0 2 ssls 51 am Las lles U5 Idle L Reduction

LM35 P L’ Les LSJ; °)‘JJ‘ AY °5ﬁf

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

Project : Temprature Measurement with LM35

Author : Reza Sepas Yar

Company : Pishro Noavaran Kavosh

Chip type : ATmegalob

Clock frequency : 1.000000 MHz

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

#include <megal6.h>

#include <delay.h>

#include <stdio.h>

#define xtal 8000000

//

Alphanumeric LCD Module functions

#asm

_ lcd_port=0x12 ;PORTD
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#endasm

#include <lcd.h>

#define ADC_VREF_TYPE 0xCO

// Read the AD conversion result

unsigned int read_adc(unsigned char adc_input)
{

ADMUX=adc_input |ADC_VREF_TYPE;

// Start the AD conversion

ADCSRA |=0x40;

// Wait for the AD conversion to complete
while ((ADCSRA & 0x10)==0);

ADCSRA |=0x10;

return ADCW;

}

void main (void)

{

char lcd_buff[10];
int adc_in;

float temp;

PORTA=0x00;
DDRA=0x00;

// ADC initialization
// ADC Clock frequency: 45 kHz
// ADC Voltage Reference: Int., cap. on AREF

Ay -
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// ADC Auto Trigger Source: None
ADMUX=ADC_VREF_TYPE;
ADCSRA=0x86;

// LCD module initialization

lcd_init (16);

while (1)
{

adc_in=read_adc(0) ;

temp=adc_in/4;

sprintf (lcd_buff, "Temp=%5.1f C",temp) ;
lcd_clear () ;

lcd_gotoxy (0,0);

lcd_puts(lcd_buff);

delay_ms (1000) ;

b
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S U1 (g oS anylis

}C,\_ciﬂds‘g)j %;4.3)) w“&SMbLfaAINIJAINO RLESEIEE 6|)|bg}biéouww J‘jjtﬂ
s, S aslia y anl g ol 6, SW Slles (6 0 diS Cu g8 S dles 45 03 g oS anslie Ay i

235 4 55 S et Capture g5, 055 K5 sl Ll e sole gl )8 s edle 2y

BANDGAF
REFERENCE

ACIE
L] ANALOR
INTERRUPT COMPARATOR
BELECT IRQ
———» AC

ACIS1 ACIS0 ACIC

—»
TO T CAPTURE
TRIGGER MLX

ADC MULTIPLEXER ACO

OUTPUTM

-
r
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S T (5 oS anylin sla e
Special Function IO Register
SFIOR 7 6 5 4 3 2 1 0

<=z ¢l | ADTS2 | ADTS1 | ADTSO | - | ACME | PUD | PSR2 | PSR10

G das o |y Ol ol S ILT (g oS aclis J550 :Analog Comparator Multiplexer Enable
o L= sACME o 050 K s s 258 ol ADC765 ADCO sls sl sb 5 e 954,
e 3555 Olsme w ADC oS Jbe =5 > (il e ADCSRA ;s ADEN ) ADC 05 5

Dy .,\A\jﬁ-di;.adsj))AINl Wl O el e 53 5050 e Ol S aglie

Analog Comparator Control and Status Register

ACSR| 7 6 5 4 3 2 1 0

<= ¢ | ACD | ACBG | ACO | ACI | ACIE | ACIC | ACIS1 | ACISO

3 SaldS S uS s ens s o ool tAnalog Comparator Interrupt Mode Select[1:0]

ﬁ&ﬁjbdiddﬁ)ﬁ)d)b&@gjjbiéc.XMSAM.Lu.aLSLAJ‘.X:’J)
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ACIS1

ACISO

ady Comd

rs2 Toggle s saiS anslis g 4idy

ol 553

éap})wgdqjaewwwdw)

I

S el Y s ad o eSS alie (g 4kl

I

S b Capture g5, oo opl 003 K L tAnalog Comparator Input Capture Enable

s o S5 eiS anslie s Gy b

La aiby o pes sle dd o 5 S o0l &S 550 Lo tAnalog Comparator Interrupt Enable

S dal gt s S JUT (g oS anglio ¢ aidy Ll SO

a0 s iy a5 gla sl g, S S oS by o ool tAnalog Comparator Interrupt Flag

SACIE S| cnsy ol o3 ssd 0 I S (6 A g das <5, ACISO 5 ACIST s o ¢

Q:-_..»:.k_szACI%)}MMU}-WoMWL&ISRMbe.l@b&.il.ﬁw}yw)bdw

AS S 0T S i bl e 3l e 5 gl b s A Al SL 1

$P UK e 656 b s esp SIUT oS aslis 5+ < o tAnalog Comparator Output
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ol Bandgap w5 5Lds oy ol 003 L tAnalog Comparator Bandgap Select
alie Cie (g35,5 AINO MACGB S 039 oo Soysme 50 A0 Al oS alie Cie (63959

g dal g odlS

Rl agh o kb S I 5 oS avslio 5 wiis Cw opl 0us K L :Analog Comparator Disable
ACD g 0sls o 31 13 5 8tk SaS (6K 5 s sl Mode 55 3 as Oy ials 4 adies
)JQ)W\J_?&JJJPZJMJ}ACSRJ\ACIE%Q:ﬁdgpgjluéo.,\;SwLﬁ,a‘_;ddﬁj AL

Al 5 g adly Bl 5 s S opl ks Ol

sS/JJUTL;e.A.L;S w’uﬁécﬁﬂ:‘ﬁbéb‘gj‘g

S I oS anslis ie 635,5 Olge 0 ADCT 6 ADCO (gls (55,5 51 S a a8 5,05 3505 Ol -]
035 o pelt Jlizes 4 S JUT Juwe (ADEN s 035 i L) b alies ol 5l oslinad (gl 5 . 0 olois]
G3555 ADMUX s 5iMUX[2:0] ls oy Conss ol 53 .45 G SFIOR 5IACME -,
1iL SGADEN G o35 00 ACME oy oS )50 50 bades . aiS o Obstl 5 Jsds llas |y i

g dal gt g}UTdovuﬁwuﬂ&u&U}jAINl O

ACME | ADEN | MUX][2:0] | o5 awslie £ 52505

' X XXX AIN1

XXX AIN1
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\ ) e ADCO

| ' ') ADC1

\ ) N ADC2

\ ) '\ ADC3

\ ) 1o ADC4

* ~ b ADCS5

’ ) 1} ADC6

\ . BB ADC7

(ome o S 51 S JUT i S 55 5o o3 e

#include <megal6.h>

// Analog Comparator interrupt service routine
interrupt [ANA_COMP] void ana_comp_isr (void)

{
PORTA=PORTA"0x01;

}

// Declare your global variables here

volid main(void)

{

// Declare your local variables here

- VaA-
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PORTA=0x00;
DDRA=0x01;

// Analog Comparator initialization

// Analog Comparator: On

// Interrupt on Output Toggle

// Analog Comparator Input Capture by Timer/Counter 1:
Off

ACSR=0x08;

SFIOR=0x00;

// Global enable interrupts

#asm("sei")

while (1);
}

- Va4 -
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U1
— RESET PCO/SCL %
. PC1/SDA 22
= xTAL PCOTCK 22
NP BV YD PCaMMS =2
“0 PC4DO 52
= Pagianco PCSTDI | =L
£ PatiaDCt Pcemosct (22
£ PaziaDC2 PCTTOSC? =22
2L Pasiancs »
e e PDORXD ==
£ PasiaDcs PDIMD =2
£ Pasiance PD2NTO |—2

PATIADCT PD3MNT1 |—L
1 PD4/0CTE |—2
——{ PBancKiTo PDSIOCTA |—=
—={ PB1mI PDBICP (22
=—{ PB2NT2AIND PD7IOC2 =21
] PEa/oCO/ANS
——{ PBaSS
—{ Pesivos 0
L Paemiso AVCC ==
=2 1 pe7sck AREF f—22

ATVEGATE
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SPI Bus

WWW. EXE. I

oS % 4w s 5 03 Serial Peripheral Interface ol 3l oo 05 S Jl o 3l S oS SPI

LSJSO)‘J\.“ 6Lé.>f)l5).>l.€.u4.syl.’6u C,\.GJ.MJ)‘ L;’L*-::*:*-i LBJMJ)‘JJM‘J‘QM‘ eﬁf‘}y‘j)jﬁ.y

S5 e 5 Pl gla JUIS Wliams b 5515 5 «oledbl (VU o Uil s (635050 )3 4L

Q&»\Wﬁjw\w}ns&ﬁspl Lﬂ)}ybag@t}ﬂ%@&wﬂ.sﬁ&éb oslaial

sl J.A\)} 599 oMcJﬁéﬂj@’jom obj;".é P Jl

] o cJJJTSPI Jil""")J‘ fj"“:”""":)}:’.‘))g

ankas > Ses Slaseia skl oS L5
SSM2163 8x2 Audio Mixer 63dB attenuation in 1dB steps Analog Devices
AD7303 DAC 8Bit clock rate up to 30MHz Analog Devices
AD7811 ADC 10Bit 4/8 channel 300ksps Analog Devices
AD7816 ADC + Temperature Sensor | 10Bit Analog Devices
AD7858 ADC 12Bit, 8 channel 200ksps Analog Devices
1/2/4 channel 256 positions
AD8400 Digital Pot Analog Devices
1, 10, 50 100kOhm 10MHz update rate
Low voltage operation 1.8V/2.7V/5.0V
AT25010 EEPROM block write protection 100 years data ATMEL
retention
AT45D011 FLASH 5V 1MBit SMHz clock rate ATMEL
AT45D021 FLASH 5V 2MBit 10MHz ATMEL
AT45DB021 FLASH 2.7V 2MBit SMHz clock rate ATMEL
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AT45DB041 FLASH 5V 4MBit 10MHz ATMEL
AT45D081 FLASH 5V 8MBit 10MHz ATMEL
AT45DB161 FLASH 2.7V 16MBit 13MHz ATMEL
ADS1210 ADC 24Bit BURR-BROWN
ADS7835 ADC 12Bit low power 500ksps BURR-BROWN
ADS7846 Touch-screen controller 2.2V to 5.25V BURR-BROWN
DS1267 Digital potentiometer Dual 10k, 50k and 100k DALLAS
DS1305 RTC 96-byte User-RAM DALLAS
DS1306 RTC 96-byte User-RAM DALLAS
DS1722 Digital Thermometer -55 °C to 120 °C accuracy +/- 2°C DALLAS
DS1844 Digital Pot 4 channel, linear 64 positions DALLAS
NM25C020 EEPROM data retention >40 years Fairchild
hard- and software write protection
KP100 Pressure Sensor Range 60 ... 130kPa Infineon
82527 CAN Controller Flexible CPU-interface CAN 2.0 Intel
MAX349 MUX 8-to-1 dual 4-to-1 Maxim
MAX504 DAC 10Bit low power internal reference Maxim
MAX522 DAC 8Bit SMHz Maxim
MAXS535 DAC 13Bit Schmitt-trigger inputs Maxim
MAX3100 UART Up to 230kBaud Schmitt-trigger inputs Maxim
MAX4548 Switch Triple 3x2-crosspoint switch Maxim
MAX4550 Switch Dual 4x2 cross point switch Maxim
MAX4562 Switch Clickless Audio/Video Switch Maxim
MAX4571 Switch Audio/Video Maxim
MAX4588 MUX Dual 4 channel 180MHz bandwidth Maxim
MAXT7219 LED display driver 8-digit 10MHz clock rate Maxim
digital/analog brightness control
25AA040 EEPROM 4k max. 3MHz clock data retention >200 Microchip
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years
MCP3001 ADC 10Bit, 2.7V to 5V 200ksps @ 5V low power Microchip
Programmable Bit rate up tp IMHz
MCP2510 CAN Controller Microchip
0... 8 Bytes message frame
MC68HCS6T1 RTC + RAM 32x8Bit static-RAM Motorola
National
CLC5506 GTA (Gain Trim Amplifier) | 600MHz bandwidth control range 16dB
Semiconductor
National
COP472-3 LCD Controller Keine SDO-Leitung
Semiconductor
National
LM74 Temperature Sensor 12Bit + sign 3V to 5V -55 °C to +150 °C
Semiconductor
National
MM5483 LCD Controller 31 segment outputs cascadeable
Semiconductor
High Voltage Display National
MM58342 35V max cascadeable
Driver Semiconductor
National
USBN9602 USB Controller DMA-Support Several FIFOs
Semiconductor
SPI JSLQ.Q ° _Pu

Master
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‘stbw’jwdo.}yﬁ jMISOcMOSIcSCKJ&)L@?J‘JﬂL;aWWGJ‘}LJM
sMaster |l 5 o5 . iL . Slave Select 5 Master in slave out Master out slave in

il sl sl OLAS 5 1SS s Slave

MSB MASTER LSB MSB SLAVE LSB

I
| MISO  MISO
’—{ 8 BIT SHIFT REGISTER I—“—*{—| 8 BIT SHIFT REGISTER H—‘

I
|
I
1
A | A
» . MOSI MOSI: » A
| |
| :
| |
SPI | SCK SCK: A

| | ENABLE
CLOCK GENERATOR [~ »— !
I S SS:
‘ i
1

5,50 Slave 51 SS s 05,5 Liw L Master il s SYS Wy S 5 Shift Register 5o ol wxe
Shift s 1, Jew )l gl = a5 5,50 g e2ls Slave y Master .aoS s sslal 1) bl g 4 o s
o O oledbl S e 5T 1 esls (g aale SCK L 3 SIS slewl L Master o515 15 Register
o Ol esdls s Slave G b s s s e Slave 3IMOSI o sl 5 oi 7o\ Master > MOSI

SS L= Isd=e Packet s JL. elesl 5l dn 552 0 Master MISO 5,15 5 oui o= MISO

Ssd s Os,Sew Master USlave s 5 a5 eas G Master L g
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SPI b e

S 5 Camdy osls G ey 5 5 4 aS 032 SPCR 5 SPSR SPDR - > 5 4w (61,15 SPI U550

SPI Data Register

SPDR 7 6 5 4 3 2 1 0

<z ¢l | MSB LSB

JP}ALgab\)d.)..a\yW}AQIQJ.;\}})MJA\?wybob‘:d&l:‘&)fled| ng)ﬂg.)‘:‘;j;

Al Al sl s 8L s

SPI Status Register
SPSR 7 6 S| 413 2 |1 0
<= ¢t | SPIF | WCOL | - - - - - | SPI2X

Master s 55 SPL Ussle 4555 50 55 o 0l G5s » S 25 L :Double SPT Speed Bit

Al el ol 53 SCK e (555 2 50 SHS iS5 3L

—Y.o —

WWW, tXE .o WWW, EXE.TT WWW, EXE.TT WWW, EXE.TT WWWL T XTI

r


http://www.txt.ir
http://www.txt.ir
http://www.txt.ir

WWW. EXE .o WWW. EXE . T WWW. EXE .o WWW. EXE . T WWW. EXE. 0T
Page 1206

Sz G50 b SO I 3 48 LS sl S Sl o o2l :WTite COLlision Flag

338 o SLcw (oI SPSR ey 0l sl b s a5 (o 5lie SPDR

50dd K opl b SO bl plasl LY s e SO I ss s e ol :SPI Interrupt Flag
aiy S bl ol Wl e Slles plasl Wil S b 4By epes Sl b 5 SPIE oy &S )5 o
5035 b Sl Onls s 5l glms 4 cpl 5 ey S0 (5 abws SO b s ol SISS o ¥ sl
s SU S opl Cardy St 0Xl LISR ol 210 s o el SPIF oy 00 S L om0

.3 g

SPI Control Register

SPCR | 7 6 5 4 3 2 1 0

SPIE | SPE | DORD | MSTR | CPOL | SPHA | SPR1 | SPRO

Gildas 1S s slwl Master o5 1, SCK oS ¢+ 5 ey 53 ol :SPI Clock Rate Select 1 and 0

S o e 5 sl
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SPI2X

SPR1

SPRO

fOSC /i

£o /N1

osc

f,. e

osc

Lo VYA

osc

fOSC /Y

fOSC /A

VAR

osc

£,

osc
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3,8 ool 3 Master coasy 55 SPL g5k o ool 05 5 S L :Master/Slave Select
LSB luwl 0355 o &oysm 53 5358 o Jame b 55, MSB il e 5l 055 G L :Data Order
SPI ;L. Jxé . :SPI Enable

SPI ¢ w5, 5L s o :SPI Interrupt Enable

SPI 5 esls JWasl 5 o g0

5 IS a3 J,mS S5t Oy pa LSS et el sl sy Sy Master Ol e o SPI g3l 55
L 5 88 03,5 s 51 g 35 ol Bl (s 4o S ST S 3l 5 B L aii
G o3l o L s i dal i SIS A5 dls Lan 5 SIS bl sl SPDR) esls e 53 2ol
o el QLA S G s el el it 0 S Slave , Master sls Shift Register s 54>
53 1 01 e el Jlwl gl o Kl s Master col 5l e 35 o SO | eledl s wlis « SPIF

35036 K15 88 Lt sl plasl s @il 4 b 5 a5 SPDR

Idfaster Slave

MOET
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e el S S8 et aSalsle e s sy Sy Slave i s SPT Jgile sl blie (s abi )3
ss—Slave v s SPDR o) o5 el (S ol 3 ol ys il s tri-stated coas s 5> MISO
588 0t LOW 51 oy i dal o oLl JUisl 5585 o Master Lo s SS L &5 b3 b Ll 55
Ll e sl sy ol b s s SPIE 035 G o 55 503 SOSPIF o ol S il )s el
513 b e s 513 SPDR s 1 (sdid s esls Slave ol S ol 51 o 255 adB 5 sl Easly

Ll 1y 8l (g esls ol

SPI BL 6‘ AS.:.\:! bL:SJ‘
SS e Les dul Master s yo5 J,=5 1, Slave sliss 015 o SS o 3l eslizal b 5 s s illas

2l Ky a5 S i 1S 15, bl ol b asl 2 e 451, gl Slave
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CodeVision ;s spi() o

WPy &) so 4 SplLlib Jb ol 5 Shes (g 0 5054 SPLI Jb @U ol ol

unsigned char spi(unsigned char data)

{
SPDR=data;
while ((SPSR & (1<<SPIF))==0);

return SPDR;
}

e OF 22856 Slde 5 das e 513 SPT by (55 457 o 23L3 0l ST Ol g a4 bl sl ol 2l
0l i Cand s 5 IS gle s (6 s SPT L o6 ol 51 eslizad 51 LS ol b 510l ol
e

(SPI 5. b 5l 285 Sen 53 blisD) idle

Master ; S aol

#include <megal6.h>

#include <delay.h>

// SPI functions

#include <spi.h>

void main (void)

{
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unsigned char incoming;

// SCK=0Out MISO=In MOSI=Out SS=0Out

PORTB=0b00000000;
DDRB=0b10110000;

// SPI initialization

// SPI Type: Master

// SPI Clock Rate: 500.000 kHz
// SPI Clock Phase: Cycle Half
// SPI Clock Polarity: Low

// SPI Data Order: MSB First
// SPI Enable: True

SPCR=0x71;

while (1)

incoming=spi (0x77);

delay_ms (50) ;

#include <megal6.h>

#include <delay.h>
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// SPI functions

#include <spi.h>

volid main(void)

{

unsigned char incoming;

// SCK=In MISO=Out MOSI=In SS=In
DDRB=0b01000000;

// SPI initialization

// SPI Type: Slave

// SPI Clock Rate: 500.000 kHz

// SPI Clock Phase: Cycle Half

// SPI Clock Polarity: Low

// SPI Data Order: MSB First

// SPI Enable: True

SPCR=0x61;

while (1)

{
incoming=spi (0x33);
delay_ms (50) ;

}

}
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Watchdog ..t s Sleep sl» Mode

Sy il o Sl Mode 1 sl ghls AVR s J 2875 S e 0155 (5 e S e 5k
| SLEEP Leal, s 5 00 SGMCUCE e 5ISE o b Gl Conds V51K pa 43505
S sla Mode 51 SaliS 515 1,585 s a8 A0S o a0l 51 SMI2:0] sls oy 555
UK § 2208 5l 0 ol Sy cpl 15 S s g sl 4l ST Ol e 55 08 e
|11, SLEEP 3| dms Jeadly 52003 OF 51 oy 5035 1zl 1y ads sy s SSEATTUP Olo (5 0 5DAe 4

23S dal e

MCU Control Register

MCUCR | 7 6 5 4 3 2 1 0

<=el | SE|SM2 | SMI1 | SMO

o <l | SLEEP x5 51 S s Jsd sills s oy o) :Sleep Mode Select Bits[2:0]
L Jl S SIS we L kit Extended Standby , Standby sls Mode 45 sl azils ax 5 acS

.,L:L: < oﬁw..w\ JJL; L?)b )‘};U‘jj)
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SM2 | SM1 | SMO S Cand

L] L] . Idle

. . \ ADC Noise Reduction

. \ N Power-down

. \ \ Power-save

| ' g o )35
| ' | o )35

\ \ . | Standby

\ \ y | Extende Standby

Al eds & s ol LU SLEEP | s 6l 1 51 L3 :Sleep Enable

<l s Mode

S JUT (5 suzS aeulis SPI, USART Wil s is e CPU cunss ol s :1dle Mode J
SUS 355 o ol Camdy ol s wslsl 55 S 4 wiB s e s Watchdog s b L ADC, TWI
o s s (g ady GLL« s dalsl 535)54{6%@&6 ais bl oul a5 4 Flash sy 5 CPU

g Ol Cands 5l S5 S ms A sl Wl e
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(o sle sy ADC sla Js3le Ll sais ib 52 CPU :ADC Noise Reduction Mode .
o ADC 0350 Jlsd &y 5o 55 dims o aslsl 552 58 & Wathdog 5 Y ol TWI sl aseis
S By mlie 35 o m o Candy nl 51 OT pll b 5 0l g8 b el Mode cpl 3,5 o
Brown-out ;Wachdog ... Reset, = Reset pioan 5 Lt Mode ) 5545 ols U5

LisiMode ol 5l -5 5 ol sl e Reset

Sla adby aS Sy5 o y3edd ibgie bt 5l Cunss ool s :Power-down Mode .
L Reset (> ,L= Reset .aas s alsl s, = ;LS « Watchdog s TWI (o5 Sl > L=
g el aily e sl sla sy s TWI o3l sk Brown-out Reset Watchdog
0,5l gla Josle g 5 el i ste a SUS elas Mode 1l s Lalul 5 Ol g DIl 51 ) 285 e

Las alsl 5 S 4

Y el S1as @sls ol Les . Power-down «lis Mode .| :Power-save Mode o

S ¥ e 3l aS Sh e 5o ol dal s 4l JJ}JUQQ\}AWJJV\:SJLSQJJS;\.ATMOde

255 osliza Power-down ;iMode -l gl ol 2 555 oo ealizad 05 S

ol sl S sl ol U es 5 Power-down wlis Mode .| :Standby Mode o
WJJ.MJLFAU\ﬂJ‘,;'—)SA{Qt}TMU‘@‘o“‘&ﬁ)é&&qj\?ﬁ\j)ﬁwq}jﬁ

Al e S IS Va5 S O Sl 0l 5 el A Startup o

S5l 45 sl ool b os » Power-save «lis Mode .| :Extended Standby Mode o

S e e
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CodeVision s 015 <y pe ml g

Ail o s oslse Jeli aisl esleep.h LG s &l el ol

Sy pde ml gl Sheslanad 5l S 503 Ol gla Mode « 53,5 5L Jl =6 o sleep_enable()
Byl Ll wl s

255 2 8 4 ol sl Mode 055 b b gl 2 sleep_disable()

)3 e ¢l > L extended_standby() s standby() powersave() powerdown() ddle()

A sl g ab g e 01y S Mode sl 5 S ol s

Watchdog ,t

G i L aS S e 3L, SIS 5l ) S 5L e Jls [ 0l I Watchdog el
Lol e |6 WDP[0:2] sls oy L Reset ja o Jol s Watchdog ol (¢ oS s
Jeolss 53 anb e 5 5 eui Reset \Watchdog e, J x5 5 Ss 0az Reset L WDR' el sz
ol SLs Sodasd J xSy S sai Reset sl bos SReset | ol Jaall) s cpl 5leslizal b clie

.J}.i e odu> S J.;}*aj )JwatCthg ﬂL?
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WATCHDOG _ WATCHDOG
OSCILLATOR - PRESCALER
) 1r1r\rv‘r+1r
WDFO »
WDP1 ;E
wWDpP2
WDE
MCU RESET
Watchdog Timer Control Register
WDTCR |7 (6|5 4 3 2 0
S 15 -|-|-|WDTOE | WDE | WDP2 | WDP1 | WDPO

el 2 Sl Sl Jled Watchdog et o' L s :(Watchdog Timer Prescaler[2:0]

S e e 5 gl Gillae |y el

Number of WDT Typical Time-out | Typical Time-out
wWDP2 | WDP1 | WDPO Oscillator Cycles at Vg = 3.0V at Ve = 5.0V

0 0 0 16K (16,384) 17.1 ms 16.3 ms
0 0 1 32K (32,768) 343ms 325ms
0 1 0 64K (65,536) 685 ms 65 ms
0 1 1 128K (131,072) 0.14s 013s
1 0 0 256K (262,144) 0.27s 0.26 s
1 0 1 512K (524,288) 0.55s 0.52s
1 1 0 1,024K (1,048 ,578) 11s 10s

1 1 1 2,048K (2,097,152) 22s 21s
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6 WDE o 65, S ozip L :Watchdog Enable s Watchdog Turn-off Enable

S (Sl a b 008 Jb ax S1spd e Jled b el OF 03,8 S L s s Jes Watchdog
s bl w5 s e Bl 0T 038 Jlb e (sl bl s sd e pll WDE (65,

AL il o35 S S el o8 ke WDE ) s I, WDE s WDTOE (gl ey Olejas
(553 S Isdma

&S SL 1, WDE B 515 bl 05 ey Ko Jler B
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PINXx s PORTXx DDRX > aw glyls ATmegal6 s 3D ;C B A o)y e 51 K n
}PORTA ‘DDRA cQ)ﬁ&j‘éLﬁM) JL:A d\yme&Q)ﬁmLfquXASo:f

] OJ\AT JJ"; B &:"j‘” ;&L:Lbj ASQJﬁPINA

Data Direction .-,
Q)ﬁsﬁ@&xﬁ)uﬁa,ﬁLga.sbq,.@_zijlbp;:.ﬂu:lfuj'\éulajl.ww)wl
Blte 553 axd 5 S izl Gle oo Sl el 8 (g5 STAS s p s 2 b el (52555
DDRA = =jle |21 L Jbs Ol 4 dil o 63555 Sosail o 53 5035 ms,5 s O

AL e 5 Sy s dbs e s e 5 s ol s s anss 0D10111101

DDRA 7 6 5 4 3 2 1 0

s S | oS | s | S | A | oA | A | st | s

AL e G S s Olgs 4 aS s 5 340 Dys 6 03l g 4 (St e opl 5 Slas

A0S SEL AL (635,55 45 oo 53 5 XS o e L 0T ilae s 303 e and S S (5 4
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ASL;)}.;);&.EJEALgubl);AJ}QQ\};;«Q.indaJLx.éﬂQiglaﬁfa S Pull-up e slas e

o ooled 7 6 5 4 3 2 1 0

DDRA 1 0 1 1 1 1 0 1

PORTA 1 1 0 1 0 1 0 0
ST Cosys | TS| TS| e |

LY T

YT T e T IO e 1 oy

o3ls g

O CJEM L
A | n | |G | s | e |l | e
< Pull-up | A~ ¥ A ¥ Pull-up A

PINX

453 |, PORC wnilir s 0l ye 4y 58 olil 5 s ol Slyioms il g o Jliis 0155 sl

dw‘&hﬁcja.d¢v\.&b0b11010000 J.:‘J.:PINC W})L&A}ML} OJ;‘SJA{J&:‘% S99 Q)M

Gl ) Do a4 g 4 el
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)J;'S}JS:A 6\& 6’39}’.'3 S2908 A2 .b‘..é')‘éaﬁ.; Y s 9

SIMPLIFIED DIAGRAM OF +4
LOGIC LEYEL QUTPUT |

I
FIGURE 1 CAM BE DRIVEN
*5 BY LOGIC GATE 5
LIMITED >

|

CURREMT!
i FIGURE 4
+5 TYRICAL OF INDUSTROLOGIC RIO-8-LL
CURREMT
LIMITING
RESISTOR ny |
N | g
LED REQUIRES & L
po----- O DRIVE TRANSISTOR
b (MAYBEN A
4%._|> FIGURE 5
RELAY WITH T¥PICAL OF INDUSTROLOGIC
LOGIC GATE BLACK EMP RIO-8-0C OR DISCRETE RELAY
-] SUPPRESSION
FIGURE 2 + DIODE +
LOGIC LEVEL DIGITAL OUTRPUT . CURRENT
[LIMITED CURREMT!) LIMITING
RESISTOR
E
LED
------ OR
+5 — |4
3
R — -4
j;v SOLID STATE RELAY
FIGURE 3 CIUTPUT MODLULE

CPEN COLLECTOR DIGITAL QUTPUT
TYPICAL OF INDUSTROLOGIC SBC-1
AMD OTHER DEYICES THAT CAN DRIVE
RELAYS AMD SOLID STATE RELAYS

PULLUF RESISTOR

MAY BE BUILT-IM "PULL UP" RESISTOR PULLS IMPUT P ("HIGH")
LIMTIL SWATCH PULLS IMPUT "L (TO SROUMD
+3 +5 +5

RELAY WTH
s . BIACH EMF

.é SUPPRESSION
{I—<._<I‘ L oR oR DICDE
— +
LOGIC GATE . M&TCHES RELAY
_ | 45 COL WOLTAGE
FIGURE 6 L -

LOGIC LEYEL DIGITAL INPUT

Ll

PULL UP RESISTOR BUILT IN TO ALL OR B SOLID STATE RELAY
INDUSTROLOGIC PRODUCT DIGITAL INPUTS = | & [MPUT MODULE

Www.Softgozar.com

WWW, tXE .o WWW, EXE.TT WWW, EXE.TT WWW, EXE.TT WWW, EXE.TT


http://www.txt.ir
http://www.txt.ir
http://www.txt.ir

WWW. EXE .o WWW. EXE . T WWW. EXE .o WWW. EXE . T WWW. EXE. 0T

Page [222
AVR oldad 5 Slasin ¥ o g
- Flash EEPROM SRAM Max F.max Ve (V) 16-bit 8-bit PWM - IEET . 10-bit Intrmupts Ext

(Kbytes) (Kbytes) (Bytes) 110 (MHz) Timers Timer (channels) AD Interrupts

ATI0PWM1 8 05 512 19 16 2.7-55 1 1 7 1 No - 8 - 4
AT90PWM2 8 0.5 512 19 16 2.7-55 1 1 7 1 Yes - 8 - 4
AT90PWM3 8 05 512 27 16 2.7-55 1 1 10 1 Yes - 1 - 4
ATmegai28 128 4 4096 53 16 2.7-55 2 2 8 1 2 Yes 8 34 8
ATmega1280 128 4 8192 86 16 1.8-5.5 4 2 16 1 4 Yes 16 57 32
ATmega1281 128 4 8192 54 16 1.8-5.5 4 2 9 1 2 Yes 8 48 17
ATmega16 16 0.5 1024 32 16 2.7-55 1 2 4 1 1 Yes 8 20 3
ATmega162 16 0.5 1024 35 16 1.8-5.5 2 2 6 1 2 - - 28 3
ATmega164P 16 0.512 1024 32 20 1.8-5.5 1 2 6 1 2 Yes 8 31 32
ATmega165 16 0.5 1024 54 16 1.8-5.5 1 2 4 1 1 usl 8 23 17
ATmega165P 16 0.5 1024 54 16 1.8-5.5 1 2 4 1 1 usl 8 23 17
ATmega168 16 0.5 1024 23 20 1.8-5.5 1 2 6 1 1 Yes 8 26 26
ATmega169 16 0.5 1024 54 16 1.8-5.5 1 2 4 1 1 usl 8 23 17
ATmega169P 16 0.5 1024 54 16 1.8-5.5 1 2 4 1 1 usl 8 23 17
ATmega2560 256 4 8192 86 16 1.8-5.5 4 2 16 1 4 Yes 16 57 32
ATmega2561 256 4 8192 54 16 1.8-5.5 4 2 9 1 2 Yes 8 48 17
ATmega32 32 1 2048 32 16 2.7-55 1 2 4 1 1 Yes 8 19 3
ATmega324P 32 1 2048 32 20 1.8-5.5 1 2 6 1 2 Yes 8 31 32
ATmega325 32 1 2048 54 16 1.8-5.5 1 2 4 1 1 usl 8 23 17
ATmega3250 32 1 2048 69 16 1.8-5.5 1 2 4 1 1 usl 8 32 17
ATmega3250P 32 1 2048 69 20 1.8-5.5 1 2 4 1 1 usl 8 32 17
ATmega325P 32 1 2048 54 20 1.8-5.5 1 2 4 1 1 usl 8 23 17
ATmega329 32 1 2048 54 16 1.8-5.5 1 2 4 1 1 usl 8 25 17
ATmega3290 32 1 2048 69 16 1.8-5.5 1 2 4 1 1 usl 8 25 32
ATmega3290P 32 1 2048 69 20 1.8-5.5 1 2 4 1 1 usl 8 25 32
ATmega329P 32 1 2048 54 20 1.8-5.5 1 2 4 1 1 usl 8 25 17
ATmegad06 40 0.512 2048 18 1 4-25 1 1 1 - - Yes - 23 4
ATmegad8 4 0.256 512 23 20 1.8-5.5 1 2 6 1 1 Yes 8 26 26
ATmegat4 64 2 4096 54 16 2.7-55 2 2 8 1 2 Yes 8 34 8
ATmega640 64 4 8192 86 16 1.8-5.5 4 2 16 1 4 Yes 16 57 32
ATmegat44 64 2 4096 32 20 1.8-5.5 1 2 6 1 1 Yes 8 31 32
ATmega644P 64 2 4096 32 20 1.8-5.5 1 2 6 1 2 Yes 8 31 32
ATmega645 64 2 4096 54 16 1.8-5.5 1 2 4 1 1 usl 8 23 17
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ATmega6450 64 2 4096 69 16 1.8-5.5 1 2 1 1 usl 8 32 17
ATmega649 64 2 4096 54 16 1.8-5.5 1 2 1 1 usl 8 25 17
ATmega6490 64 2 4096 69 16 1.8-5.5 1 2 1 1 usl 8 25 32
ATmega8 8 0.5 1024 23 16 2.7-5.5 1 2 1 1 Yes 8 18 2
ATmega8515 8 0.5 512 35 16 2.7-5.5 1 1 1 1 - - 16 3
ATmega8535 8 0.5 512 32 16 2.7-5.5 1 2 1 1 Yes 8 20 3
ATmega88 8 0.5 1024 23 20 1.8-5.5 1 2 1 1 Yes 8 26 26
ATtiny11 1 6 6 2.7-5.5 - 1 4 1
ATtiny12 1 0.064 6 8 1.8-5.5 - 1 5 1
ATtiny13 1 0.064 64B 6 20 1.8-5.5 - 1 4 9 6
ATtiny15L 1 0.0625 6 16 2.7-5.5 - 2 - 4 8 1(+5)
ATtiny2313 2 0.128 128 18 20 1.8-5.5 1 1 usl 1 usl 8 2
ATtiny24 2 0.128 128 12 20 1.8-5.5 1 1 usl - usl 8 17 12
ATtiny25 2 0.128 128 6 20 1.8-5.5 - 2 usl - usl 4 15 7
ATtiny26 2 0.125 128 16 16 2.7-5.5 - 2 usl - usl " 1 1
ATtiny261 2 0.128 128 16 20 1.8-5.5 1 2 Yes - usl " 19 2
ATtiny28L 2 32 1 4 1.8-5.5 - 1 - - 5 2(+8)
ATtiny44 4 0.256 256 12 20 1.8-5.5 1 1 usl - usl 8 17 12
ATtiny45 4 0.256 256 6 20 1.8-5.5 - 2 usl - usl 4 15 7
ATtiny461 4 0.256 256 16 20 1.8-5.5 1 2 Yes - usl " 19 2
ATtiny84 8 0.512 512 12 20 1.8-5.5 1 1 usl - usl 8 17 12
ATtiny85 8 0.512 512 6 20 1.8-5.5 - 2 usl - usl 4 15 7
ATtiny861 8 0.512 512 16 20 1.8-5.5 1 2 Yes - usl " 19 2
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AVR olbi s, Pinout :¢ cw 4y
ATmega64,ATmegal28 ATmegal6, ATmega32
Two =
____BEEE PDIP
O NmFH D~ —
OO0 000 00 Qo = o
coocooaooao 2 2 2
gopiiazziz, 232 \
gggkﬁgtg{&&&ggggg (XCK/TO) PBO O 1 40 O PAD (ADCO)
”EQT”QQE;DEDET;Q (T1) PB1 O 2 39 [ PA1 (ADC1)
PEND 1 30“’ BeBBB5BBIBRS 48 PA3 (AD3) (INT2Z/AIND) PB2 O 3 38 [0 PA2 (ADC2)
ts;cgg;gggggi iﬁgﬁﬁﬁgﬁ{ (OCO/AINT) PB3 O 4 37 & PA3 (ADC3)
(XCKOAINDG) PE2 T 4 45 [0 PAS (AD6) ( ) P84 45 36 - PA4 (ADC£1)
(OCIAAIN PE3 ] 5 44 C1PAT (AD7) (MOSI) PBS O & 35 [ PAS (ADCS)
(OC3BANT4) PE4 ] 6 43 PG2(ALE) (MISO) PBGE O 7 34 O PAG (ADCH)
{OC3CANTS) PES T 42 O PCT (A15)
(T3/INT8) PER ] 8 41 [1PCE (A1) (SCFI;)EEE'TF = 33 D1 PA7 (ADCT)
(IC3NT7)PETO 9 40 O PCS (A13) 09 32 1 AREF
S8 PE0C 10 391 PC4 (A12) YCC O 10 31 3 GND
(scK)PE1O M 38 O PC3 (A1) GND 3 11 30 [0 AVCC
(Mosn P20 12 37T OPC2(A10
(MISO)PB3O 13 36 OPC1 (A9) XTALQ 0 12 28 O PCT (TOSCZ]
(oco) PB4 O 14 35 01 PCO (A8) XTALT OO 13 28 O PCE (TOSC1)
(OC1A) PBS ] 15 340 PG1(RD) (RXD) PDOD O 14 27 O PCh (TDI)
O o g s RTRARRRREH T (TXD) PD1 O 15 26 O PC4 (TDO)
S pEpp Ny g pu R E g (INTO) PD2 O 16 25 [0 PC3 (TMS)
Eg§g§%gggégggggg {(INT1) PD3 ] 17 24 [ PC2 (TCK)
sgck ™ "kkgcggssee (OC18) PD4 ] 18 23 [1 PC1 (SDA)
388 222:2°%9 (0C1A) PD5 O 19 22 [0 PCO (SCL)
g gagg (ICP1) PD& O 20 21 [ PD7 (0OC2)
ATmega8 ATiny26
PDIP
7
(RESET)PCB] 1 28 1 PC5 (ADCS/SCL)
(RXD) PDO ] 2 27 [1PC4 (ADC4/SDA)
(TXD) PD1 3 26 [1PC3 (ADC3)
(INTO) PD2 [ 4 25 [1PC2 (ADC2) PDIPISOIC
(INT1)PD3[] 5 24 APC1 (ADC1)
(XCK/T0) PD4 ] 6 23 [ PCO (ADCO) (MOSIDISDAGCTA) PBO L 1 20 1 PAD (ADCO)

veed 7 22 1 GND (MISO/DO/OC1A) PB1 ]2 19 1 PA1 (ADC1)

GNDO 8 21 H AREF (SCKISCL/IOC1B) PB2 (3 18 [—1PA2 (ADC2)
(XTAL1/TOSC1) PBA] 9 20 Avee (OC1B) PBIL 4 17 PA3 (AREF)
(XTAL2TOSC2) PB7 O] 10 19 [0 PB5 (SCK) vee E 5 16 g GND

(T1)PD5 ] 11 18|71 PB4 (MISO) CGNDL6 15 pJAvCee
(ADCT/XTAL1) PB4 7 14 [C1PA4 (ADC3)
(AlND) PDGL{12 TrprBe3 @SI‘{QCQ) (ADCB/XTAL2) PB5 |8 13 [ PAS (ADC4)
(AINT) PD7 [ 13 16 [1PB2 (SS/0C1B) (ADCO/INTOTO) PBE (] 9 12 1 PAG (ADCH/AIND)
(ICP1)PBOC] 14 15 PB1(OC1A) (ADG10/RESET) PB7 [ 10 11 [ PA7 (ADGBIAINT)
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- * . -
ATmegal6 ;b i) 5 aMs 0 Cvs
Address Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 Page
53F (55F) SREG I T H 5 W N Z c 7
$3E (S5E) SPH = = = = SPiD SPB SP8 10
52D (35D} SPL SPT SP8 SP5 SP4 sP2 sP2 P SPO 10
53C (35C) QCRO Timer/Counterl Output Compare Register a3
$3B (55B) GICR INT1 INTOD INT2 = = - IWVEEL 46, 67
$3A (55A) GIFR INTF1 INTFD INTF2 = - - - = B8
338 (359 TIMSH oCIE2 TOIE2 TICIET QCIE1A TQIET QCIED 83, 114,132
52 TIFR OCF2 TOV ICF1 OCF1A TOWV1 OCFD B4, 115, 132
52 SPMCR SPMIE Ri - GWRT PGERS 249
32 WCR TWINT TWETA TWEN =
52 MCUCR SM2 SM1 SMOD ISC10 ISCO1
52 JTD ISC2 - JTRF BORF EXTRF 38, 67, 220
52 FOCO WEMOD COMD1 COMOD WGEMD1 CEs02 s 81
52 Timer Counter! Bits)
gt . OSCCAL Cscillator Calibration Register
5§31t (551 - -
R On-Chip Debug Register
520 ($50) SFIOR ADTS2 ADTE1 ADTSD = ACME PUD PSR2 PER10 55,868,112
52F (54F) TCCR1A COM1AT COM1AD COMIB1 COMIED FOC1A FOC1B WGEMT1 WGEM10
$2E (S4E) TCCR1E ICNC1 | 1 = WGM12 WGEM12 CS812 CS11 CE10
52D (34D TCNT1H Timer/Counter1 — Counter Register High Byte
52C (34C) TCNTIL Timer'Counter! — Counter Register Low Byt
328 (548) OCR1AH Timer/Counter1 — Output Compare Register A High Byte
24 (54A4) OCR1AL Timer!Counter 1 — Output Compare Register A Low Byte
QCR1BH Timer/Counter! — Output Compare Register B High Byie
QCR1BL Timer/Counter1 — Output Compare Register B Low Byte
ICR1H Timer/Counter! — Imput Capture Register High Byte
ICRIL Timer'Countert — Input Capture Register Low Byte
TCCR2 FOC2 WGEM20 CoM21 comM20 WGM21 £s522 | Ccs1 | Cs20
TCNT2 Timer/Counter2 (5 Bits)
QCR2 Timer/Counter2 Output Compare Register
ASSR = = = = as2 TCN2UB | OCR2UB | TCR2UB
WDTCR - - - WDTOE WDE WDP2 WDF1 | WDFD 41
5207 (3404 UBRRH URZEL - - - UBRR[11:5]
N UCERC URSEL UMSEL UPM1 UPMO USBS UCSZ1 | UCSZ0 | UCPOL 164
S1F (33F) EEARH _ _ _ _ _ _ [ _ = 17
F1E (S2E) EEARL EEPROM Address Register Low Byte 17
51D (33D} EEPROM Data Register 17
§1C (83C) R = = = = EERIE EEMWE EEWE EERE 17
$1B (52B) PORTA PORTAT PORTAG PORTAS PORTA4 PORTA2 PORTAZ PORTA1 PORTAD 84
F1A (53A) DDRA DDAT DDAS DDAS DDA4 DDAZ DDA2 DDAl DOoAD 84
§10(339) PIMA PINAT PINAS FINAS PiMA4 PINAZ FiIMAZ PIMAT FINAD 54
518(838) FORTBE PORTET PORTES PORTBES PORTE4 PORTE2 PORTB2 PORTE1 PORTED 54
DORB DDBT DDES DDes DoD24 DDBE2 DDB2 DDE1 DOoB0 84
PINB PINBT PINBS FINBS PINB4 PINB3 PINB2 PINB1 PINBOD 54
PORTC PORTCY PORTCE PORTCS PORTC4 PORTC3 PORTC1 PORTCO 85
DDRC DCY DDCe DDCE DDC4 pDca2 DDC1 [n] 85
PINC PINCT PINCA PINC5 PINC& PINC3 PINC1 PINCD 65
PORTD PORTDT PORTDS PORTDS PORTD4 PORTD3 FORTDA PORTDD 5
DDRD CCO7 julelni] DoDs DDD4 DCO3 oooi oooo 63
PIND PINDT PIND@ PINDS FIND2 PIND3 PIND1 FINDD 65
SPDOR 5P| Data Register 140
SPSR sAIF | weol | = [ = = = [ = | sPix 140
SPCR sPlE | see | DoRD | MsSTR CPOL cPEA | sPRI | sPRO 135
UDR USART I'0 Data Regrster 181
UCSRA Rxc |  T#c |  wDRE | E DOR PE [ uax [ wrcw 182
UCSRE RXCE_ | TXCE | UDRE | R<EN TXEN ucszz | mxBs | Tx=s 183
UBRRL USART Baud Rats Register Low 8 185
ACSR ACD ACBG ACD ACI ACIE ACIC ACISA ACIZD 200
ADMUK REFS1 REFS0 ADLAR MUX4 MUX3 MUX2 MLUXA MUxD 215
506 (529) ADCERA ADEN ADSC ADATE ADIF ADIE ADPS2 ADPS1 ADPS0 M7
505 (525) ADCH ADC Data Register High Byte 213
504 (324) ADCL ADC Data Register Low Byte 218
503 (523) TWOR e Serial Interface Data Register 180
502 522) 8 ] Twas | Twas | Twas TWAZ WAl | [ wwece 130
501(321) TWST | TWSe [ Twss | TwSs4 TW33 = | [ Twrso 178 |
$00 (320) Two-wire Seral Interface Bit Rate Register 178 |
Www.Softgozar.com

WWW, tXE .o

WWW, EXE.TT

WWW, EXE.TT

WWW, EXE.TT

WWW, EXE.TT


http://www.txt.ir
http://www.txt.ir
http://www.txt.ir

