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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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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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1. Power-on Reset
2. External Reset

3. Brown-out Reset
4. Watchdog Reset
5. JTAG AVR Reset
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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
Virat Voltage 0.1 Vee 0.9V e A
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
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MCU Control and Status Register
MCUCSR | 7 6 |5| 4 3 2 1 0
e ol - | JTRF | WDRF | BORF | EXTRF | PORF

i CPU Sdowe LSJU"‘ ob g.,&l.a Reset C:’Lva J\ &:.a‘.ks MJ@QL&J S ool L;pr\.b\ S5 ) u_:\

Al pasets BB Ol g8 e

Bit O — 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
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#include<stdio.h>

voilid main ()

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

el 05515 5w s ssaiay 1) bt

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

AT o IS e Sl a slesl s @
.xsdaMbdﬁ&wj@u&“é@\jm%race .
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g o oalital e (g andy SO glenl s el 05 S ade ol

Sad ol Olws 5 xig sl /F LU Ly g e

Aen w5 5l s aze Ll b aslis @

Jsb 5355 g5 e ;SLIE QL Al el (izman 5 L3l 0 5,55 SLIS SIS ai la el @
sl SLEY 5 s bl of

s o BB sl S5 s S S G e 5 <ol Case Sensitive oLy SSC @

@f, char, while,... Ja) 252 ool o8 G = Ll L= ol 555, olls @
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.. . . . . ol . PP
chara; il e g iie ol N I S I
s osls C\ 5l
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, JL:.A V-:'S ~° oslaiul @ Jﬁ.q& J‘ J.:x'.'.n o &m S LS‘J" L4

.r.:;SdamLL:M\ﬁ}.:.arU S 8 eeprom S (¢ wS I EEPROM (¢ alasl> 5 e iy 5 gl @

eeprom int code; Jle
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WWw.avr.ir
char s ='a’; Il Bls adyl Hllie e 4 o m Oly 3 Ol o @

const float pi = 3.14 5 :Jks 552 e el flash L const salS g aadS Lol iy 5 @
@J;,Jz@qujsq,..,ljgf_456).&“QJL>@U;‘;wu;iﬁ;};uo\jsda#definesyg.:wl.g .
.Jﬁydﬁb—@u‘)‘ml{aﬁjbﬂ&ﬁbﬁcom%ﬂﬂsuﬂjoJ;mijon

#define code 100 ; Il

S 9 b sl e

o Jeee > Ses Aas
1 Yy o «
Y. o e /
q ¥ o +
° A-Y G
! A bl %
0x00 0xFO & Ox0F AND &
0x03 0x00 | 0x03 OR |
0xFO OxOF * OxFF XOR A
OxOF ~(0xFO) K oS ~
0xOF 0xFO >> 4 Coly St >>
0xFO OXOF << 4 T A S <<
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s Jte s Slas Sles
a=ax-1 -a <2 b -
a=a+1 a++ Al S SRl +
a=a-1 a-- A=l S el -

o Jte s Slas Sles
False 2>3 Aoy >
True 'm'>'e' S8 <
True 5>=5 Gl b S >=
True 25<=4 | ¢l S5 | <=
False '‘A' =='B' sl ==
True 21=3 Sl 1=
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uila;.atgl.ajfl.q&

False | (2>3)&&(1!=3) sk AND | ge

True ('a'<3)||(10) ik OR I

False 1(7>5) g I
;_JLW:J\ sla JQA;«
Al Jle :ﬂ»& /:
a ~ b a=b gL“jl =
a=a*b a*=b PR *_
a=a/b a/=b &JL»I-?' 3 (._N,.E_? /=
a=a+b | a+=b | <-=ls e e
a=a-b | a=b | <Ws&L -

s value 3
X plza it e
Al | a=(value)?xiy

Al Sosanl e s s
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b al,f

s ¢ san (sl e 51 s somn a4l

bl gl ie g 55 e ool ol slas] 5 ik e 5 @

int a[5]; Jie @

int a[5] ={1,2,3,4,5}; rad sl 5l L

b e g5 it il o oo slAS][0 g oo slie]s stay 53 sla T iy a5 o 3 .

int a[2][3]={{1,2,3},{4,5,6}}; 1l

.;,;:da@,;,u,-\quwucopjﬁ o

LQMJ

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

kﬁ&&NUllﬁbS&Mo)\wuuj L

- Ys —
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WWw.avr.ir
Sl 5 5 S camad
:goto , 5w O
Syt bl e SG e b S O
if - else jtsl. @
if (bys)
{
VOl siws;
}
else
{
Y ol sy
}
B Gl brace oy e il ot Kol pas S Soye sV
ol gola=lelse Sl eslial V)
:Jle
#include<stdio.h>

void main(){
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WWW.avr.ir

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 \,luae:
Vol gnws;
break;
case Y,luie:
YO,y sy

break;

- Y1 -
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default:

n olyswsy

' #include<stdio.h>
ivoid 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 9: printf("You've born is autumn\n");

_________________________________________________________________________________________________________________________________
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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 ,tsL. @
while (b,2)

{

RE PPV

' #include<stdio.h>

ivoid main () {

_________________________________________________________________________________________________________________________________

— YA -
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printf ("Enter E to exit\n");

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

_________________________________________________________________________________________________________________________________

Do/While ,tsL. @

do/{
RE PPV

} while (L)

Jls Sl gmaes cpl o opd e bl il slesl 53 bos While o, Do/While St s v

Ly o |l LSS Bl cadl>

For sla > O
for (4> gl jluis ; oLl b,s; <:Lf)

{

Ol giws;

- Y9 -
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i#include<stdio.h>
ivoid 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);

}

— v -
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Syd g sl adl a5l bos Osd gt csbbreak s Y

g STl 5l aal= 5ol i3 gle Ol ) g anlsl gl >l 30 0 el continue | yiws v

-

o

AL o ) Do d S R

o el Cf @U fU (@U 6L€-3L“)§)T)

{
e Sl s
CU Q‘J}:—»JJJ

}

——————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————

;#include <stdio.h>
Elong int cube (int x);
| void main () {
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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;

#include<stdio.h>
iint _max (int a,int b);
ivoid main () {

int a,b;

printf ("Enter Two Numbers: ");

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

- ¥y -
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iint _max (int a,int b) {
if (a>b)

return a;
else

return b;

—rY -

www., Mohandesyar . com


http://mohandesyar.com
http://mohandesyar.com

www. Mohandesyar . com

Page |34
WWW.avr.ir

o.)L»J.JZBUZ\ ojjj._::

/************~k~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; [/ 2S axxl 0 ) Cg 0 Sole ol s Slas S3 gl

PORTD = 1i;
delay_ms (100);

-y -
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for(i = 64; 1 > i =1/2)
PORTD = 1;
delay_ms (100)
U1 — ( E)

[ p— 2 LI

2| FEseT PCorsCL 22 750
PC1/SDA |—22

% XTALT PCTCK % s
22l rals PCATMS [—2 730

o PC4TDO %
201 paniapco PCETD L s
% PAT/ADC1 PCBTOSC % 730
28 1 pazanca pCTTOSCs 22
% PA/ADC3 j
281 paganca PDORXD 730 |
251 pasiapcs PDATHD |—2
L Pagancs PO2INTO | p —L
28 1 pamapcT PDA/INTY 730 =

; PD4/0C1E g
— 1 PEOXCKTO PDSIOCTA — @—
g— PE1IT1 POGICP é? 730
=1 FB2INT2AND POTIOC2
] PE3CCHAINT —‘—:l—@—
= 1 peaiss 70
S 1 pesmosi
;— PE6IMISO AVCC %
—— PETISCK AREF f—= 220

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

#include <megal6.h>

#define xtal 4000000

flash char digits[1l6]={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)
{

key = PINC & 0b0O0000001;

— v -
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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;
bi
}
else

p_state=1;

— vy -
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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 -

S 1pslasl S i J;I@;LS\JJ) s s Ol | S rie IS 7-Seg e X Candy s Jsd

(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-
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0 1 1 1 0 0 0x39
1 0 1 1 1 1 Ox5E
1 1 1 1 0 0 0x79
1 1 1 0 0 0 0x71

- yvq -
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LCD) mbe Jow S Sisled T 6552

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

Project : LCD Interfacing
Author : Reza Sepas Yar

Company : Pishro Noavaran Kavosh

***~k~k********~k~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;

T
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lcd_init (16);

lcd_clear () ;

while (1) {
w = ~PINB;
1f(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);

— s\ -
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LCD1
LMO16L

9ol 922, 85883885 -2 RESET pPcorscL 22
Nl PC1/SDA %
r(\llm s|ofo]  ~[ofo|o|=|c]w]= T XTAL1 PCZ/’TCK?
2 1 wraln PCATMS (22
Al PCATDO (22
4 22 PaoraDCo PCSTDI |—2=
2 Pat/ADCY PCBTOSCY |22
£ 8| paziaDC2 pPc7mosc2 =22
- 2L PAY/ADCS N
22| PagiaDcs PDORXD [—2
22 PASIADCS PDI/TXD [—12
2 PAS/ADCS PD2INTO {—2
PA7/ADCT PD3/NT1 |—L
©® 1 PD4/OC1B %
?D - 1 PeoXXCKITO PDS/OCTA |12
PB1/T PD8/CP |22
o [ 2 PR2/INT2/AINO po7/oc2 2L

OO | 2 PB3/OCO/AINT

o -2 PB4/SS
016 -2 PBS/MOSI e
o —— PEomIsO avee 22
-8 1 pe7rsck AREF [—2
— ATMEGATG
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Wﬁumw&‘i °5,9)§

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

Project : Keypad Scan
Author : Reza Sepas Yar

Company : Pishro Noavaran Kavosh

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

#include <megal6.h>

#include <delay.h>
#define xtal 4000000
unsigned char key, butnum;

flash unsigned char keytbl[1l6]={0xee, Oxed, Oxeb, 0Oxe7,
Oxde, 0xdd, Oxdb, 0xd7, Oxbe, 0xbd, Oxbb, 0xb7, 0x7e,
O0x7d, 0x7b, 0x77};

void main(void)

{
DDRB = Oxff;

PORTB = Oxff;

while (1)

{
DDRC = 0x0f;

— sy -
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PORTC = 0xf0;

delay_us(5);
key = PINC;

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

delay_ms (10);

if (key != 0xff)
{

for (butnum=0; butnum<l6; butnum++)

{

if (keytbl[butnum]==key) break;
}
if (butnum==16) butnum=0;

else butnum++;

}

else butnum=0;

PORTB = ~ butnum ;

—$s —
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U1
2 | rEseT PeorscL (22
13 PC1/SDA 54
o] XTAL1 PC2/TCK 3
—=— XTAL2 PC3TMS %
40 PC4/TDO —57
£2— PAorADCO PCSMTDI 2L
=] PA1/ADC1 PC6/TOSCA1 >
T PA2/ADC2 PC7/TOSC2 |—=
%] PA3IADC3 14
= PA4/ADC4 PDO/RXD =
34 PAS/ADCS PD1/TXD 5
B PAG/ADCS PD2/INTO —7
22 pA7/ADCT PDS/NT1 [—£.
1 PD4/0C1B K&
= PBO/XCKITO PDS5/OC1A o
onl PB1/T1 PDBNCP —T
| PB2/INT2/AINO PD7/0C2 |—=—
5 PB3/OCO/AINT
5] PB4/SS
] PB5/MOSI 20
5 PB&/MISO AVCC IwN
—— PB7/SCK AREF —==
ATMEGA18
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LED Dot Matrix s SKioles 10 o553

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

Project : Dot Matrix Display
Author : Reza Sepas Yar

Company : Pishro Noavaran Kavosh

***~k~k********~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);

— % -

www., Mohandesyar . com


http://mohandesyar.com
http://mohandesyar.com

Page 147
WWW.avr.ir

www. Mohandesyar . com

PORTB=0xFF;

U1

RESET

XTAL1
XTAL2

PN Y
(SIN (V] (T (o]

PAQ/ADCO
PA1/ADCA
PA2IADC2
PA3S/ADC3
PA4ADCA
PAS/ADCS
PABIADCE
PA7IADCT

ta] el o1 S 1

PBO/XCK/TO
PB1T1
PB/INTZAING
PE3/OCO/AINT
PB4/SS
PBS/MOSI
PBE6/MISO
PB7/SCK

(%] =

=0

QC

o

o

o |

le
[®]

00 [~

PCO/SCL
PC1/SDA
PC2/TCK
PC3TMS
PC4/TDO
PCSTOI
PCB/TOSC1
PC7/TOSC2

PDO/RXD
PD1/TXD
PD2/INTO
PD3/INT1
PD4/OC1B
PDS/OC1A
PDBNCP
PD7/0C2

AVCC
AREF

klslelklll bbbkl

ks

ATMEGA32
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ol sl a8y

Al e s gy b ol 50T S Al o adds e YV gl ATmegal6 (s aaks

. I : .
oslas w):l aab g c.a @J};
CodeVision

External Pin, Power-on Reset, Brown-out Reset,

! $000 | RESET
Watchdog Reset, and JTAG AVR Reset

A EXT_INTO $002 INTO External Interrupt Request 0

Y | EXT_INT1 3004 | N4 External Interrupt Request 1

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

o | TIM2_OVF $008 | iMER2 OVF Timer/Counter2 Overflow

1| Timi_capT | S00A | TiMERT CAPT Timer/Counter1 Capture Event

v | Tim1_compa | $00C | TIMER1 COMPA | Timer/Counter1 Compare Match A

A TIM1_COMPB $00E TIMER1 COMPB Timer/Counter1 Compare Match B

4| TIMI_OVF $010 | MERT OVF Timer/Counter1 Overflow
‘| TIMO_OVF $012 | TiMERO OVF Timer/Counter0 Overflow
" | spi_sTC 3014 | spy, sTC Serial Transfer Complete
W | USART RxC | 3016 | ysaRT, RxC USART, Rx Complete

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

't | usART_TXC | SO0TA | ysaRT, TXC USART, Tx Complete

‘o ADC_INT $01C ADC ADC Conversion Complete
‘U | EE_RDY $01E | Eg RDY EEPROM Ready

W' | ANA_COMP $020 | Ana_comP Analog Comparator

Wl Twi $022 | 1w Two-wire Serial Interface

— $A—
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4| EXT_INT2 $024 | |NT2 External Interrupt Request 2

| Tivo_comp | 5026 | TiMERO COMP | Timer/Counterd Compare Match

" | spm_ReaDy | $028 | spm_RDY Store Program Memory Ready

aldnl 4y Lo b oo Olojen Sl 3 Oy g 53 5 LSL o0 VL sl shls 5 ol L;Lau»).ﬂ °

B o Sy Su sl s A (5 a4 OT 5l oy 5 358 e 03l el VL 2yl

23 e LSEL L 5 L1y e aidy s ges Sloe Jlad oo ol L Ws addy 51 G 05,5 b (6l 5

Bit | 7|6 (5|4 (3[21]O0

SREG | I

)JJJ}_,ZJAJ&éxbjiiséuaéjrw%ﬁjsjowﬁggﬁ&\f)uésuiéjfa;\.).u)\;. °
Sla iy sl Eel 5 S Jlab s 15 0T Sl (555 S 88 b il e Sl e 3 S

Dy o G Isdoes ol ISR 1 ciS5L L sss 5 5

:sfgjd\.x.ébQTGICRNJJJ«LJUA%Q:ﬁgﬁibv\ibfjb'éu ady 31 S, sl eslanal (gl

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

GICR INT1 INTO INT2
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258 o ol MCUCR s ol ol (6 s ) 50 (sl sl iy 51 S 03 K5 g 50

Bit 71654 3 2 1 0

MCUCSR ISC11 | ISC10 | ICSO1 | ISCO0

MCUCR[3:0] sl e cilises sla S

ISCO1 | ISCO0 Ao § Ay OE K5 s
0 0 N INTO s i e e
0 1 X INTO e mh 3 s
1 0 I - INTO o 55 olisy ol s o
1 1 - INTO - 55 o5, Vi s &
ISC11 | ISC10 S g aiBy 0ds K e
0 0 TN INTI s i e
0 1 X INTI e s s i
1 0 M INTI et b s o
1 1 X INTI oy 53 0disy Yo 6 4
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Bit 7 6 5 4 3 2 1 0

MCUCSR ISC2

J_:Ga.l_'aj)ml_;ja.l_;‘g)‘ytﬁdA_AC,\_“:-}J)J\_@.'J\‘3' 64_9:9)&_95&2-}4@)[9-*&4.93‘5 o
&_’a‘d_&fjo.l_:i)uﬁgdubw‘jw‘dMﬁf&blscz‘)sﬁﬁfw‘émjgﬁ

s oedisy Yl s Al Lol 0as K5 el

jf)L}LgL.é}j&ij&MJfﬁjQ)yﬁaSMﬁﬁQﬁgﬁié\)\zgﬁjudua})j&ﬂ
wgﬁﬂdM&fojWg(I>wj)L~dwC,.:;QJJJJMJGICRM))J&)JJA@QJ}JM
wdlié)\jé\c&wc))}‘pqe\.&ﬁjgiﬁﬁ ISRL;lﬁljmdb&\)3.5}*24.&5).3@\&,&\{.)&\)3

..Djw

Bit 7 6 5 4 3 2 1 0

GIFR | INTF1 | INTFO | INTF2

IJ}J«&@‘ﬂﬂjQ)y@COdeViSion)Ju@jwjﬂ&;j‘)
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interrupt [aiss ;s » g osles]  VOId  addy s i) ol (void)

{

By 9 (S 4l

d).&}) QTJJL«J ¢La)‘ Q\)J@}.LLL’&Y\ Gy J:JLSJJ&ATMEGA16 JJ}AJJ&A.@)J\JJ{LSQJM

23S eslanal 5 (‘_}@ sl

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=0xFF;
PORTB=0x00;
DDRA=0xFF;
PORTA=0x00;
DDRD=0x00;

— oy —
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PORTD=0xFF;
GICR=0b01000000; // INTO: On
MCUCR=0b00000010; // INTO Mode: Falling Edge
#asm("sei") // Global enable interrupts
while (1)
{
PORTB=0x01;
delay_ms (500) ;
PORTB=0x00;
delay_ms (500) ;
bi
}

U1
RESET PCO/SCL —g
PC1/SDA |52
XTAL1 PC2TCK |22
XTAL2 PCITMS 2>
PC4/TDO 7
PAG/ADCO PCSTDI 2L
PA1/ADC1 PCoTOSCH -2
PA2/ADC2 pc7mosce 2
PA3/ADC3 I
PA4/ADCA PDORXD [—12-
PAS/ADCS PDIMO [ L0
PAG/ADCE PD2INTO [—2>—0
PA7/ADCT PDS/INT! f—1&
PD4/OC1B [—= —
PBO/XCKITO PDS/OCIA |2 =
PB1/T1 PDG/CP [—2*
PB2/INT2/AINO po7/oc2 2L
PB3/0CO/AINT
PB4/SS
PBS/MOS -
PRE/MISO avee -2
PB7/SCK AREF 22

ATMEGA16
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L;dﬁj¢&¢é)}\é6‘ﬁ\Jb)b}“[{owmﬁ.dqu&)‘yﬂqi)uLgd.&.;_gjf‘ L

ogtg@gougﬁb\wﬁu@wmw@é@jISRJ@ﬁj\w‘.\;@gw@iﬂ;

A el

L5 o 25 (o s Do S a3l 058 T s P s w aly G &S S5 50
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& 9 Bl e a3l S o ;"JbdﬁU:JJLiubJ&JS\».sjqjosLé:uﬂ\dJ.‘mrSLgLaMOde

RGO PN a2 .“Lﬁ-)b'-ét\.ﬁ:%j S ‘“JLQSJ{JLZ.A

il S a1, CPU e o5 sSREG 55 i &0 « CodeVision Llsls ®
)"J,_;jobjj(PUSH) oJ_:}SStaCkJJ Lﬁ}jw‘jﬂ&:}j) Lg‘ﬁ‘)‘&ﬁcm‘vbMISR
S8 Al e e ol 03 S b é gl S e (POP) L5L 1, e OTISR 51 iS5l

LS ol #-pragma savereg Sy 3l addy s e pSs
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o e e ST S,

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

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;
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PORTD=0xFF;

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

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

while (1);

Output vs. Input:

— oY —
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bl Talelalslalalafs foks e

U1
p2)

= Vs 5 PeorscL RESET

o =o-: 52— PCUSDA
o £ pcaek XTAL
s 52— PCaTMs XTAL2

- £ pcaroo
G £5— Pesroi PAO/ADCO
= R1 397] Pesmosct PA1/ADC1
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#include<megal6.h>

#define xtal 8000000

void delay ()

{
TCCRO=0B00000010; // Timer Clock = CLK/8
while (!TIFR&0x01) ; // Wait Until Overflow

TIFR=TIFR|0B0O0000001; // Clear TOVO
TCCR0O=0x00; // Stop TimerO

vold main ()

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

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

{
TCNT0=0x38; //TCNT=55
TCCRO=0B00000010;
while (! TIFR&0x01) ;
TIFR=TIFR|0B0O0000001;
TCCR0=0x00;

Sty 53 TOIE2 L TOIEO (sla ooy 5o Jé (D iy oges Sl Jd cn &S S5 3 VY

23;55@}.«\ w‘gd‘}&mﬁb d.’wj-lﬂ)ﬂ)‘ g4.ﬂ.§j)| oJLLL'm‘LQ‘ijaMb&.iTIMSK

TIMSK 7 6 5 4 3 2 1 0

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

ki el 0 0 0 0 0 0 0 X

(Nﬂbﬂ)ﬂé@)}‘ﬁ)lﬁlm‘b’r: 400,US u-ﬁufcj“)\wdua

#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);
}
dwslis > Shos b 25/ ,00 @
Bit 7 6 5 4 3 2 1 0
OCRO0/2 OCRO[7:0]

CA_;«L.Lgﬁ‘ﬂQ)M););ﬁ@wuﬂTCNTOJU@:LMM)}LQOCROM) Sly=e @
ol G OCF1 L OCEO e (s 2l Il 5 58 o 3ollad s ads b 5 OC0 o sy s
Lﬁjj‘o)&@»\f“@)ﬂjb.bﬁ&N&)Ué\MQ)MQ@)L’}:J)J{@ u“f‘)‘gb)

LS SU L ol e opl G K rip Ldily s )8

-y -

www., Mohandesyar . com


http://mohandesyar.com
http://mohandesyar.com

www. Mohandesyar . com

Page 164
WWW.avr.ir

o b OCF2 | TOV2 | ICF1 | OCFlA | OCFIB | TOV1 | OCF0 | TOV0

T 0 0 0 0 0 0 X X

sl L,«COMOI s COMO0 s oo e 5, OCO O St g S

TCCRO 7 6 5 4 3 2 1 0
ool FOCO | WGMO00 | COMO01 | COMO00 | WGMO1 | CS02 | CS01 | CS00

ks e X 0 X X 0 X X X

COMO1 | COMO00 OCO ¢y conss

0 0 (U3 1/O) s L8
0 1 sl cnsy 3 Toggle
1 0 a5 cursy 5 Clear
1 1 L;;LE Q.:w EISL) Set

OCRO ,liis LTONTO s s T &)y 0 FOCT LFOCO o 035 5 s oy 5 55
S oyl 03 53 sl OCO s ) Cond s i SO aslin Gulal & 55 5 0l 4yl

A el 50 58 Ay sl Esb 5 elis S OCFL L OCFO
S s P s d e ol Rl 2 e sl e JSEOC ey 55 S s DI el 5o @

ASL el

- s -

www., Mohandesyar . com


http://mohandesyar.com
http://mohandesyar.com

www. Mohandesyar . com

Page 165
WWW.avr.ir

(OCO oy 555 usT=512 L e WU sbowl) i L

#include<megal6.h>

#define xtal 8000000

void main ()
{
DDRB=0xFF';
PORTB=0x00;
TCNT0=0x00;
TCCR0=0B00010010; //toggle OCO on compare match
OCR0=0x63; //OCR0=99

while (1) ;

Setﬂ."\.ﬂ:ejéw.u.a‘)udwdﬂfguwjd}o&)udwd)y&fﬁj}&&%bﬂﬂ.ﬂéjﬂb)%‘d‘j

.J‘},:a

TIMSK 7 6 5 4 3 2 1 0

S pb OCIE2 | TOIE2 | TICIEL | OCIE1A | OCIEIB | TOIElL | OCIEO | TOIEO

ke e X X 0 0 0 0 X X
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interrupt [TIMO_COMP] void timerO_comp_1isr (void)
{

a3y s g (§ 4l g )

}
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#include<megal6.h>

#define xtal 8000000

void main ()

{
DDRB=0xFF;

PORTB=0x00;

TCNT0=0x00;

OCR0=0x63; //OCR0=99

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

while (1) ;
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/*****************************************************

Project : Frequency Meter
Author : Reza Sepas Yar

Company : Pishro Noavaran Kavosh

***~k~k********~k~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

led_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 = timer0O_ov * 256 + TCNTO;
sprintf (lcd_buff, "Fregency=%d", in_freq);
lcd_clear () ;
lcd_puts(lcd_buff);
TCCRO=0x00; //Stopt TimerO
timer0_ov=0; //Prepare for next count
TCNTO0=0; //Clear TimerO
i
}
LCD1
LMO16L
= U1
w
88l 23, 35883885 -2 | RESET PCO/SCL
13 PC1/SDA
- N|m <|wle] ~|w m|c:|‘— o] o] XTAL1 PC2/TCK
ML A A == XTAL2 PC3/TMS
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PAB/ADCS PD2/INTO
SESEE TG ) 3 pA7/ADCT PD3/INT*
1 PD4/OC1B
> PBO/XCKITO PD5/OC1A
3— PB1/T1 PD6&/ICP
4_ PB2/INT2/AINO PD7/0C2
5— PB3IQ30!AIN1
6_ PB4/SS
?— PB5/MOSI
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1 1 (55 PWM) 55,0 0l s Clear (pls conss s Set
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#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
TCNTO0=0x06;

OCR0=0x38; //OCRO = 56

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

TIMSK=0x01;

// Global enable interrupts

#fasm("sei")

while (1);

OCR. 0r
XV o =—X\ D =Y%
0 Yoo

DutyCycle =

- VY -
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L5 asl (2l PWM 5 baw gie 5is OCRO e (51580 L o sSxs 2 PWM il 55 @
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/*****************************************************

Project : DC Motor Control
Author : Reza Sepas Yar

Company : Pishro Noavaran Kavosh

***~k~k********~k~k~k*******~k~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 1ij;

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;

OCR0=10;

while (1)
{
if (!PINC.O)

if (key!=p_state)
{
if (i==7)
{
i=0;

PORTC=digits[0];

else

i++;

PORTD = digits[i];
OCRO = i*10+10;,
p_state=key;
bi
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/*****************************************************

Project : Real Time Clock
Author : Reza Sepas Yar

Company : Pishro Noavaran Kavosh

***~k~k********~k~k~k*******~k~k~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[10];
-
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interrupt [TIM2_OVF] void timer2_ovf_isr (void)
{
if (second==59)
{
second=0;
i1f (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

— AY -
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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);
}

LCD1
LMO16L

U1
w
884 23, szamassy | 2w o
PC1/SDA |—==
13 24
- Nlm B I r-|o:> mlgl:ﬂnv ] XTAL1 PC2TCK 5
—— XTAL2 PC3MMS &
a0 PC4MDO 57
o] PAG/ADCD PCSITDI (—== | |
5] PAVADCH PCBTOSCT [—52 X1
— | PAZiADC2 PC7/TOSC2 [
- S5 PASIADCS i 32.768K
=] PA4/ADCA PDORXD [—= |
23 PASIADCS PDTXD 5
5| PAG/ADCH PD2INTO f—=
PA7/ADCT PD3IINTY —=
. PDAIOCIE +9
——{ PBuIXCKITO PDS/OCIA ==
3— PB1/T PD&ICE 'T
= PB2/INTZ/AINO PD7/OC2 f—=m
——{ PB3/OCO/AINT
6_ PB4ISS
——| PESMMCS s
< PBB/MISD AVCC =
— PBET/SCK AREF p——=

ATMEGA1E6
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Jq)‘b oJ\.g_G » b JA;U JJSTCCRIB jTCCRIA L;'Lu A LSLAJ:'M“:})
TCCRI1A 7 6 5 4 3 2 1 0

el COMI1A1 | COM1AO | COMIBI1 | COM1BO | FOC1A | FOCIB | WGM11 | WGM10

TCCR1B 7 6 5 4 3 2 1 0

Sl ICNC1 ICES1 - WGM13 | WGM12 | CS12 CS11 CS10

358 o e WGMI3 5, WGMI2 ,WGMI1 ,WGMI0 cls oo s ahce s sl (5,8 Mode

WGM13 | WGM12 | WGM11 | WGM10 s Mode TOP | TOV=1
Normal OXFFFF | OXFFFF

3 . . . A PWM, Phase Correct, 8-bit 0x00FF 0
i . . ) ' PWM, Phase Correct, 9-bit 0x01FF 0
¥ . . ) ) PWM, Phase Correct, 10-bit 0x03FF 0
: . \ ~ - |cte OCRIA | OXFFFF
o . \ y ) Fast PWM, 8-bit 0x00FF TOP
1 . \ ) ' Fast PWM, 9-bit 0x01FF TOP
v . \ ) ) Fast PWM, 10-bit 0x03FF TOP
A \ . ' ' PWM, Phase and Frequency Correct | ICR1 0
q \ . ‘ L PWM, Phase and Frequency Correct | OCR1A 0
\ \ . ) ‘ PWM, Phase Correct ICR1 0
X \ . ) ) PWM, Phase Correct OCR1A |0
w | \ : + et ICR1 OXFFFF
¥ \ \ . ) s 555 - -
Ve | | ) ' Fast PWM ICR1 TOP
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Vo | | | | Fast PWM OCR1A TOP

SIS lis b 5 655 OXOOFF U 5 OXO1FF ,0X03FF Jie b slie Wl o Jlade opl .o

A3LICRT L OCRIA (s ) 5l S o 0l

5 o b 3 FOCO ssbea s 07 5 Sl 45 5 aslie 25w Force sle oo FOCIB 3 FOC1A
03 LS sl gl add s 4ol s S o0l 05 S S PWM 8 cla Mode BEICL IRV RN PV W Ppp S e
23 COM (la e cunss b 3les OCIB 5 OCIA (s oo Condy s Esl canslie Gudad & 50

545 TCCRI
sOCl1A sls s conss 5 :COMI1B1 y COM1B0 ,COM1A1 ,COM1AO s =y
sl 1y e 5, e g 8 Mode @ ates b OF luis 45 S s cpme Gudes S>3 1, OC1B

55 wealyt asdllan |y Of s sla Mode w53 cpl ol &S

CS02 | CSO01 | CS00 ol SN e onss
0 0 0 (B 20) SIS 0,
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TIMSK 7 6 5 4 3 2 1 0
Sz pl OCIE2 | TOIE2 | TICIE1 | OCIE1A | OCIE1B | TOIE1 | OCIEO | TOIEO
e 0 0 X X X X 0 0

L§“L..'“’_}‘.OILSJJLgi&:’jjtfx“}:@Lﬂﬁ"“;‘i@a})ﬁﬁ.%)SJ}}'Q)M“{ISROM‘K‘Q

5SSOl

Normal Mode @

L 055 Lol OXFFFE 506 b Lol 65 Sl ol b a2l s ko el 3 O alis ailes Mode |
Sl Gl Wl 5 e 4y 055 Jlad D30 3 5 0dd SETOVL oy 5055 05 el OF 4 O,
lie Jor Jiie j4b oIS a5 o3y JWB S A S wlie 53 s gsle Mode s 3,5 by, s ISR
L OCFIA Coy s 550 55 ins o ol OCRIB ; OCRIA ; TONTI s, (535 15
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COMI1A1/COMIB1 | COM1A0/COMIBO OCIB L OCIA . conss
0 0 (Jyone T/O) ULt 2
0 1 sl consy 55 Toggle
1 0 sl cunss s Clear
1 1 ol Cnsy s Set

f‘j‘}} Q)M@Lﬁww‘&bccfﬁ@jd‘fOClBlﬂOClA)‘OJL&Lﬂ‘Q)M}J L

Lyl gy Sy

(@Udlﬁ.ah JUJW}‘)@U‘AA\Y’\ u‘guo)‘ngCyJ@‘gaJﬁjj})de

#include <megal6.h>

#define xtal 8000000

void main(void)

{

PORTD=0x00;
DDRD=0x30;

// Mode: Normal top=FFFFh
TCCR1A=0x50; //toggle OC1lA & OC1B
TCCR1B=0x02; //Clock/8
OCR1AH=0x00;

OCR1AL=0xFF; //OCR1A=255
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OCR1BH=0x28;

OCR1BL=0x0F; //OCR1B=10255

while (1);

T =vXY" XIUs =¥V +VYUS =1¥\ms

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

CTC Mode @

3555 o 4wglis [CR1 LOCRIA i Slis b aze gy 5sb 0 TONT o liie S ol s
Ly e TOP jlcie S cpl s ol gl 558 o i ol TONTT ey Jlids 6 ol o oy 5m o

S o s ICRT L OCRIA e e Sltis WGM sl o )3 35 50 Sldie 4 4 5
au b ot Ol ICRT L OCRIA (e S i Sl e 2 252 TOP s 4 a0l S b
wu,ﬁadbﬁufsd$JjuﬁjwﬁJuL;U¢Jk”¢;&JCF1gOCthéuV%ﬂ%é;
Mode 3 Lais La jasls (5 amslin iy 153 3,8 Sypo 33 L b Jas ool 058 aalital anglis Sl
L OCIA sla anl 555 edd sboml s (LS 3 b ol 55 il o ks 3L Lls PWM (sls

AL o 5 s alal, e OCIB

fCLK71/0

Y.N.0+ OCR\A)

Jocw =
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OCIA ¢ &k s 52 ) B AL ez W5 Adle

#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);
}

f=——=3)...=\KHz
YXA(N+£44)
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Fast PWM Mode @

Vel s o A ol el glyls eas 0 s PWM LSLACJAQT)JASJJJJMLSuﬂUg_é}&}ﬁ
el Wl o84S 5ud e Cel diiss cpl S &I e S35 L | PWM sl JLS e ol s

(TCNTTI « 0sls a5l Slade 05) &S J 28 gl Coew &y g0 a0 | s 5 3 Duty Cycle .

(WGMI[3:0] =10 & ¢ v A e0) il . Mode & bl & PWM

(OXFF = TOP) 2. A ~ -~ PWM )
(OX1FF =TOP) .8 o, ~PWM ¥
(0XO3FF = TOP) s \+ m e PWM ¥
ICRI =TOP  ~ . PWM 4

OCRIA=TOP\ . PWM .

g o N Isdoms s 315 e 5005 asled gy, 35 TOP Jlais U jiss 5l a0 Mode ol s
alis Gk Il 3 il e Se 8 PWM Gl 5 o5 5 (6 aslin &5 50 53 .S o LS @
5358 o SLTOP Jlaie € 0daey b s 0as S OCLX oy OCRIX 3 TCNTI (gls o oy
st oA PWM e ds il dalp sm s oS nds WL o Sas PWML 5 2 &8 5550

V.:_E.'Jab_sJ:J\.LLa:\_gOCRlAQICRI Sl ey g m Ly anils 2oV LA A Gl slie Ll
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5 (OCRIx L ICRI s mcr; 4 0X0003 liis 05l L) cn ¥ 5ls liie Bl I ol 5 s 98

(OCRI1x LICRI (sle 2, 4 OXFFFF luis 033 L) ail o cw V10T ST

log(TOP +1)
log(v)

resolution =

L_:OCFlA Q.Mﬂ“ﬁ@@b)ﬁ@d@TOVl ﬁ)ﬂﬁﬁTOP)‘Jjﬂ@ﬁUdM}b
Slacie add s o ISR s 0155 e ab ods Jlad ab g e (5 atbs ST e Sl opl 3 552 o S OCF1B
5 3l ;xS TOP e 51 unl acislie gls i i oS Clils a5 b sl i | 4ol

358w Do &) Al oS & ]

Dl o3 dads lhe o s anslis Guda S 3 OCIB 3 OCTA (b oo Cursy s

COMI1A1 | COM1AO
/COM1B1 | /COM1B0

0 0 (Jsane VO) J

OCIB L OCIA ., cxss

s /O . OCIB 3l conss s OCIA -, Toggle :x: WGMI[3:0] = 15 3|

0 1

(J5ore 1O) Jlni 6 :ZWGMI[3:0] sls - K5 (6l
1 0 (osSan ;6 PWM) TOP —oniss 45 Set 5 5l conss s Clear
1 1 (552 PWM) TOP asy 55 Clear 5 3las cuxss 5 Set
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T Sy 25 s ) 3l ol PWM e S

fClkfI/O

fony = — 2O
MUNL(+ TOP)

(Lo,5 Y0 (g aids Olos 5 558 58S 82 LPWM & 50) Al

#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);
}

=4vi=\KHz DutyCycle:EX\n%:Yo%

fony =
PV A (YY) VeYs

T
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ey 5 lSY 585 &5}@&\§&‘ﬂUﬁJﬂISRJJTCNT1 o Oslsadsl Hlaae 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 s PWM )
(OX1FF =TOP) 2,8 36 s PWM ¥
(OXO3FF = TOP) 2 \+ 56 momas PWM A
ICRI = TOP L ;b mnes PWM i3

OCRIA =TOP |, t e PWM 0
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(OCRIx LICRI

log(TOP +Y)
log(v)
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TOP OCR1A=110

OCR1A=180 \/\/

0 Odew; Ol 53 OCRIX (gla r 5 035 552 b w8 3 5 56 s PWM 5 WL IS0 v
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2zl 5 o> .35 Phase Correct PWM « Fast PWM 11, .6 Mode |3 Jts s asl 5 551V Jl
J%..S cdalie b L5.>-‘9J.>-I')\K]M U.M.aksj.% O

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

Phase and Frequency Correct Mode ®

=C\c/\)J_.\SJA)U‘)_’{)&L_SB)J)JL@J‘)«Q‘Udw‘d‘)bﬁbw‘jMOdew‘ﬁbu‘jw

(WGMI[3:0]

ICR1 = TOP L 5 5 5 36 mmas PWM )

OCRIA =TOP L 55 5 5 b meeas PWM Y
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S U Capture a(

aslis 352 LICPL - sl Capture ss,5 04 S5 5 534S Sl Soypo ol 0 Al ol 5 Shes
U Capture o Olojes 5 os axd g ICRT ey ;5 TONTL ooy 3 55 50 lkie S Il g
o= (TICIED) Capture (55,5 w2z = <o 035 Jd S50 55 Oboy ol 53 0538 0 S ACFD)
2L seas 4 o ICF] e s 55b w ISR 00 | 21 L gl addy sbwl Esl Ll5 o 00 S5

255 SL ol g, 5 &K ris b lily o aiy 0358 Jed & 5o

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

A A gl Mode) 55, o S @ anslis cygz TOP Olge 0 S I 55 5> ICRI e, @

S Gob Sl opl 48 5,5 s il i 53 5l WLy e Capture a1y sud S5 Al aniS S shiles
dlie s 2 01 035 B ICPT (s 0l 035 i 3,8 0 2050 ACSR i 55 ACIC
Sz SMCEST oy als y ICPT (1 51 (63555 iS58 cpoend S o il | S JUT g s
VL o ad 01 0352 S 5 0k ol 6 4 S 0l 0350 o oS 5 cpl w053 o s TCCRIB
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TCCRI1B 7 6 5 4 3 2 1 0

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

Ly 83555 sl Jlizers 1 G5l eslanad L aS Wil o 5 g SialS A=l SO syl Capture g5,
o=l 00s i U sss e Jd TCCRIB v GIICNCT s 058 SO L dsly cpl s 0 350
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255 e JAS N 05

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

Project : Servo Motor Controller
Author : Reza Sepas Yar

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

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

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

volid main(void)

{

PORTD=0x00;

— N =
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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;O0CR1A++)

delay_ms (1),

for (OCR1A=2000;0CR1A>1000;0CR1A--)

delay_ms (1) ;

b

S
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2 pcaTms XTAL2 [—2
2 pcamoo "
— 2L pcs/ol PAO/ADCO [—53
L] 22 PCBITOSCH PA1/ADCT [—22
2 _{ pc7mosc? PA2/ADC2 [
" PAS/ADC3 [—&
F PDO/RXD PA4/ADC4 —35
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

s T M SN oS

#include <megal6.h>

#define xtal 8000000

flash char sinewave[256]={

0x80,0x83,0x86,0x89,0x8C, 0x8F, 0x92, 0x95, 0x99, 0x9C, O0x9F, 0xA2, 0xA5, 0xA8, 0xAB, OxAE,
0xB1, 0xB4, 0xB6, 0xB9, 0xBC, 0xBF, 0xC1, 0xC4,0xC7, 0xC9, 0xCC, 0xCE, 0xD1, 0xD3, 0xD6, 0xD8,
0xDA, 0xDC, 0xDF, 0xE1l, 0xE3, 0xE5, O0xE6, 0xE8, OXxEA, 0XEC, OXED, OXEF, O0xF1, 0xF2, 0xF3, 0xF5,
0xF6,0xF7,0xF8,0xF9, 0xFA, 0xFB, 0xFC, OxXFC, O0xFD, O0XFE, OXFE, OxFF, OxFF, OXFF, OXFF, OXFF,
0xXFF, OXFF, OxFF, OxFF, OxFF, OXFE, OXFE, OXFE, OXFD, OXFC, OXFC, 0xFB, OxFA, 0xF9, 0xF8, 0xF7,
0xF5, 0xF4, 0xF3, 0xF2, 0xF0, OXxEF, 0xED, OxEB, O0xEA, 0xE8, 0xE6, 0xE4, 0xE2, 0xE0, 0xDE, 0xDC,
0xD9, 0xD7, 0xD5, 0xD2, 0xD0, 0xCE, 0xCB, 0xC8, 0xC6, 0xC3, 0xC1l, 0xBE, 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, 0x0E, 0x0D, 0x0B, 0x0A,
0x09, 0x08, 0x06, 0x05, 0x05, 0x04, 0x03, 0x02,0x02,0x01,0x01,0x01,0x01,0x01,0x01,0x01,

— Ny -
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0x01,0x01,0x01,0x01,0x01,0x01,0x01,0x02,0x02,0x03,0x04,0x05,0x06,0x07,0x08,0x09,

0x0A, 0x0B, 0x0D, 0x0OE, Ox0F, Ox11,0x13,0x14,0x16,0x18,0x1A,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, Ox6F, 0x72,0x75,0x78, 0x7B, 0x7E
}i

char 1=0;

interrupt [TIM1_COMPA] void timerl_compa_isr (void)
{

OCRlA=sinewave[i];

i++;

if (1i==255)

i=0;

volid main(void) {
DDRD=0xFF;

// Timer/Counter 1 initialization
// Clock source: System Clock

// Clock wvalue: 8000.000 kHz

// Mode: Fast PWM top=00FFh

// OClA output: Non-Inv.

// OC1lB output: Discon.

// Noise Canceler: Off

// Input Capture on Falling Edge
TCCR1A=0x81;

TCCR1B=0x09;

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

— Ny -
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TIMSK=0x10;

//enable global interrups

#asm("sei") ;

while (1);

U1
-2 | RESET PCO/SCL —%
N PC1/SDA [—22
22 xTALt PC2TCK |2
12 | xra0 PC3TMS o2
" PC41TDO (22
S PAwADCO PCSITDI (22
25— PA1/ADCT PCETOSCY [—22
2 paiADC2 pC7/TOSC2 2
2L Paz/ADC3 N
£ PadiaDcs PDORRXD [—
£ pasjancs PDITXD |2 U2
2 PAG/ADCS PD2/INTO (12
PA7/ADCT PD3/NT1 (L =
: PD4/OC1B [—= R1
——{ PBOIXCK/TO PDS/OCIA =5 }—¢—— + Out
—~<— PBITI PD6/ICP | 2% 27k
—2 PB2ANT2/AIN po7ioc2 2L , OPAMP
——{ Pe3oCco/ANT -
—— PB4/SS 0.05uF
?— PB5/MOSI -
< PB&/MISO AVCC =
-2 | pe7Isck AREF |2
ATMEGA16
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(RS-232) Jb pu 58

5,8 o slaslilcd 51 SO Oliaan 5 Ad G o 5 kil & 5o 4 (60dla Vv ans =05l 55 RS-232¢
L 03 Sl o 5 05 Ko J o LU o2 31kl ) ol mis las 1)l 5 ased (sla 5 gealS 5o
sl 1 05,Senl b1 s e gl 55l Lles o Jes Full Duplex s 4 503 5 Slziy
o b ST Jl e @ glpe S S Sledbl Lol s 55 352 50 UART o 2 b 5l 5 8 e

LS e il b bl Jb o oy b 3 0T Gley Sleka b s eSS (g5l5e

b e3se b LUl sl s skl oyl S ol 5l aib o o 4 LS8 S glls Jbw Sy
e 4w RS-232 L LUl 5l ol g5 Ll il o cunss Handshaking s o slls s ol
s e esliad p3 g 3l 8 L bl (sl ol L3 5 Ll gla oy et s o5 Null-Modem
eL D9 a1 db e s LSS 25 IS s il 5L 5 (e andl ) TX S RX 0 55 e cnl ol

S o ale>e 5 yls
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el awozjjiﬂjnzjﬂa.cﬁjd).)e—):

Pin 3 s
) Carrier Detect § ol e il Lot S a page L
A Receive Data led o 2l ps 1) o e Lo 5 eds Ll DB 5 5elS
v Transmit Data 205 oo dll page sl 1) GBS 5sls
¢ | Data Terminal Ready 13 gn el Bl gl 1 355 (Sobel s gn a0 5 peslS
0 Signal Ground IS s
1 Data Set Ready ol o el 5 salS g B gl 1 g (Sl 35
V'] Request To Send Ailes oo Jlgmr DB Ll b a3 p3 50 51 5 selS
A Clear To Send 503 dll GBI Ll o 65 Liled (o @Dl 5 gl 4y 350
A Ring Indicator Al el G il S5

Iy VY LY ol s ik ao L SPace coasy SOLLS )Y U+ij,claMRS-232 sylkeal s

il e ke L Mark coasy Sl

-\ -
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+25V -
space
o
+3V
T
v |
"y
mark
285y -

53 Il oSl 8 Ll S o IS <50 5 it = glan b TTL 5,06kl g S
Sln Jiis 51 S il 5 Bl TTL wlssl U i e PC Sy o ks e G L 5 5,00
¢ a3l S MAX232 st o HIN232 | s MAX232 sazoms s TTL o RS-232 da Jslotes
= 0alin IC -l b SIS (6l 1y sed e SO L5 5 Sl e Jie ¥ 5oz 3 Y ol oS ol 44V

VLY

474F +oV
+ 31 T
1
cir ~ veo [—
4 —] ,
] | L] v GDN
SUB-D connactor 8-pin - H—[ - Tiowt []
S o Rp T
; 4"!"—[ £ Riew ]
e o —1] ¥ THin ] Txlire ta MCU
o i [] T T2in []
i 9_;;3111 Qron  Rzew ]
N En — 4 Fis I o ML)
bl g = [l
L‘D;-r =T MAX232
i -
v Saral cable
i1t 1)
; AL
P [o=H  Reseive data (Rx) )
P T, & semdaars
PO R ET
H o
o
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Ml JJB

o o8 L S AL 0 Vgane ol ol pams OLL S 5 po b S w5 S Slebl Frame S o
bl o s ol it Jao b JBle £, S 58 s 1 O s 4 58 U5l S S5 0,8
Vo bls Frame G y5 ol jlosed 5o die s5d o plolid S law g (A3l cn Y LY cdl (S 1)
o 0L S 51 S 05l e K GLL e S 3T o S Data Jals OF co s oS ol o

L

o a a a
-12W = tme a aﬂ a .

idle gtart hit 7 data bik parity gtop bits)

ol [
- Ll

AVR ) 25 5 S USART 5 Shes

5 05l el g ;3 RS-232 5 ikl 51 aS o35 USART Jsjle S slhls ATmegal6 (g ankss
2 «S XCK sRXD TXD s 4w 52 b JAVR JU o gt oo pond S o Slatis 0 S

5t o o Jol atd gla 5 5oelS UART wiles AVR 255 S USART s coledibl 6

Q_:J‘\UO.b\;SdaAVRJJASQJLL?w‘chM\uQQ%A}JQ&{}Q)L}S&J@}‘QMJ\JLSLA%
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S 3V UPMIL:0] sls e o b 51 5 aib g3l a b g e O3l S sl & =5 Data

355 o s UCSRC
USART (ls s

(UDR) USART Data Register A

Bit 7 6 5 4 3 2 1 0
UDR (Read) RXB[7:0]
UDR (Write) TXB[7:0]

Al » I/O Registers glas ,s UDR (b 4 S 2t o3l SO ghyls JU e oy byl 5 il s 3L
Ly cobls 3L Ol gmes a0l Ol 5050 UDR s 5 eas ani g sla osls daie (Jlesyl 3L
Sy JUDRE s as 61, gyl UDR iy (65, 000 0 Slos L das o s
Jlul Lossis s a1 S osU USART Lu g Jlo)l slos &)yl 16 53 5 aib oas G UCSRA
o3 oledbl it S UCSRB e SITXEN o &S 5550 53 USART ULl 5L 4 cledibl

Jﬁ@db)\TXDw)\&f@%;jéﬁ&)\ﬁjbw)w

USART Control and Status Register A Y

UCSR

—\.9q -
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. | RX UDR U2 | MPC
<o el TXC FE | DOR | PE

Sl Al w |y J xS 5 S e opl 04 K :Multi-processor Communication Mode

Bp ! oJJ)'\sﬁ: Lo

Baud o, S.fMode sy -l 05 5 & L :Double the USART Transmission Speed

slax 03ls g5, LUPMIL:0] sle oo b 51 0515 o M 55 035 Jé & 50 s [Parity Error

D o S Sl (3L 5L s O3l
das oo Sy B nd LOverrun Ll s o S e ool Overrun s . L :Data Overrun
s ol Sl s G (g enls 5 AAl gl (S enly (e 5 ey Sl 5 LAL  SLs Sl S
Cledbl Cdl ol 53 s Sl s G fa st o s AL e ey Sl BL s Sl S o

o S gl b s g edd SO S opl LEL Lho OLL s eds i, Frame s S| :Frame Error

5335 5o SOl oS Sl opl (5 odns OLES o nl 030 S (USART Data Register Empty

é)%)bW@‘ %&JS‘)S@L)JLSOJDTJLA)|J$L)OMJLA)‘W)WL§‘JJ dLﬂ)‘JﬁL

ol L UDRE o 6 e b 5 ok iy sl sl 1L S, UCSRB i, 5 UDRIE oy o

— VY. =
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‘;_APUDRE ﬁﬁ:UDRJ; Ld> gosldy hg b aS Ll >l ol o,Ls3 ISR QMC)B-L;

el e SLIS il 3 035 e3lel (glime 0 4S 358 o SO Can pl 5K DS oy Sl e 3 9

i 53 3y go DMl ples &S 558 0 S Sl o o2l USART Transmit Complete
Cow 039 b b aal andll 59 Jlajl 3L 55 gl (g eals 5ol onls Ciald U9 ,m 40 e

b g TXC i ISR 4l 21U 5550 Jlosl 00d JblS (5 addy sl Esls Llg o oz ol TXCIE

LS SL 01Ol g9y p K S b Llg e Ll 05 Dol pb 53 5 0dd SU Il S

3 o s ets SCUDR s Frame G sl s 0l oS L e o) (USART Receive Complete

3_5&‘;4,0.~0UDR OJ.H_,&

USART Control and Status Register B R4

UCSRB 7 6 5 4 3 2 1 0

<= ¢l | RXCIE | TXCIE | UDRIE | RXEN | TXEN | UCSZ2 | RXB8 | TXBS

e S ol 558 e eslital zo A Mode s Jb e ooy 5l &S - s iTransmit Data Bit 8
e |y Cry ol Cans s LLUDR s g 51 13 a8 Cdls ax 5 L sy il Jlal SIS o

Y

S s Son 2l 358 e oslizad oA Mode s UL oy 5l &S - 55 :Receive Data Bit 8

Ll 1y Sy ol WLUDR 0l 51 3 a8 Cdls a5 L 5 g dal g 3l ys SIS
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o313 sla o 3l UCSRC e, ;3 UCSZ[1:0] s oo 5 s ples st :Character Size

LS o jasis Frame G s, (s148 g o5l
Al w5 Il Sy eyl 0 TXD o (oole 5 Sl e 0l 05 S G L Transmitter Enable
b UART = 5o s 00l 055 b 8 d Js0na /O 0 4 oslinadl LG OF 31 das 5 e3ls
(23,5l 36 oAbl Sl plasl B ol J g
o3ls Sl 5 U oy 23l ys w RXD s (oole 5 Slas o opl 05 5 L :Receiver Enable
jouébdgﬂUJ)_:‘)ﬁb@d| QJJSJMLWL;‘}«WI/O Q)MMOJLLLA‘JJB OI)\J&.})

S 1S 4o 53 w2l 04 K L :USART Data Register Empty Interrupt Enable
sl Esl 4l o (UDRE) Jlol 5L 055 Jbt oy 0ok Jled sy S (D s iy S 5l Jles

.J}J: 4.&.5)
D b aisy JS 5l Jd cw &S S50 53 2w o0l 003 S L TX Complete Interrupt Enable

3 addy sl Eol Wlg o (TXC) Jll plasl o 0 e il

D b aisy JS 5l dd cw &S S50 53 2w o0 003 S L RX Complete Interrupt Enable

33 iy bl sl W5 e RXC) Jll plast o 0k Jlad il

USART Control and Status Register C K]

UCSRC 7 6 5 4 3 2 1 0
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<= ¢l | URSEL | UMSEL | UPM1 | UPMO | USBS | UCSZI1 | UCSZ0 | UCPOL

5 ) ol gl oS haea I/O glizs 5 S zise sl slls UBRRH 5 UCSRC sl 2o, &

.Jj.i ° ealel URSEL e

QT&}) J;.il.; QJJQMIMOCICJJ)J)JJoJﬁJLSA.gQ)JQ..«MOde)Jk;.é%w\ZClOCkPOIarity

el 3 dgder Gillae Cog ol s Shas 353 wd g

UCPOL TXDQ@&)J ‘.;Lw‘ﬂéc.}bjx.i: RXDQ’.’.’.:&)) &ébﬁ))éb)‘.}j‘é‘)‘bﬁéw

XCK b s ois, VL g 4 XCK b s abiss ol s 4

\ XCK b s ediss b g 4 XCK b g otis, Y s 4

L S K sl e sl 3 Jsdr ks UCSZ2 oy ol jon 40 o ol :Character Size[1:0]

&S&Mb@f/\Lgo)‘Jg‘LAQyw‘upjﬁﬂdb)J‘mL;akmzj

UCSZ2 | UCSz1 | UCSZO0 LS s el

S 0
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L;LA Co Sl e

www. Mohandesyar . com

) <o\

'V

) e A

3 oS 555
| | oS 555
3 oS 555
\ \ JETC G|

.= :Stop Bit Select

C».:-.’YQJ...Z\Q)M)J}QQQ%&{M[{&}J%@\ASJ.&J_%L):M“;:CJ[}-)J.J;SJ@_M‘JQQL’

Dy o S s 0L

53l el sl lhas 1 03l5 Cow o by e Slades o 55 ol :Parity Mode[1:0]

aS) Slakas Slad o o, S 55 5 0l sbwl S cpl Frame s ol en 0315 o 05 Jlad & 50

BER IS A_A.“::‘L;.a S QJL:)JJ‘JJ.GLJQ)‘)—T%)‘.L&A (3}":" (bu‘ o.l.'.;'mj.'é QL«.:.}QJ L;;Lk.aﬂ.abu]).b .LiLa

255 2 SSUCSRA e SIPE (o U 55, &) s

UPM1 | UPMO | &8 S Conds
' ' Je &
' ) ode 955,
! ' T 0y
\ \ 5505y
N
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il K pl oo 3. AS e e |, UART L8 &= UMSEL :USART Mode Select

JSJ)[SQ}%W}JJQTQJ;&.:\;jd}ﬁ.«]db

0x40) s zie o3l 5Lls UBRRH s UCSRC s 53 ai 4§ 45 shiles Register Select
S0 gl S1aS sl 4 il oo s 55 00l 51 KGR OBl Gl ) 5 L
solaie UBRRH (65, V'“Ab}u ol 5 il SCMSB ol oles s b o I, s laie UCSRC

S 0 SOl ey a3 G e 5 Sl st Jie Ol e 4L 4 MSB J.il.gmﬁb

UBRRH = 0x02;
UCSRC = 0x82;

el Jal g Cws 4 UBRRH > luis (UBRRH L UCSRC) sl ol jlazes sl

a = UBRRE;

a1y el il e day SIS IS 55 Al sl s 1, UCSRC e 1 2l axiler

1lie Ol g 4 oS5 s s UCSRC sl e Ol e

o
Il

UBRRH;
b = UCSRC;

)‘}Z_wa.:bLAL.QB))L_«JL_&B&MYK_:LSujf)“pcwj)|obw‘c))j~0)>w|)l€; ‘/
oS s e fasm("cli")
o okl G o ol UCSRC 0uilys b ol okils= iw URSEL oo UBRRH il b Vv

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]

554 o 03zt UCSRC 5 UBRRH e sl 6l s aaiS o b ol URSEL

J—":«P L‘h L)I S5 v\iL} J‘T CJL’!J&E Lv 6)L§)Lw é‘)"j Lowd ol ‘5))) Ov\a{‘I Lguhbf)Ls Lg“)" UBRRH[7:4]

kS o )P eslanal 5 e USART L., Baud Rate LT ORGP S PR :UBRR[11:0]

ZJ‘}A} obm‘ﬁ)’ b\j\)\)‘d‘ﬁ@)‘}h«/ﬂ

<,8 Mode UBRR (3, ;/ Baud Rate « .l>. Baud Rate ¢, 5l UBRR 4.l
1 fosc f <
U2X=0) [,\jj_i_;,,dl ud [ O . — UBRR = 0sc -
VY(UBRR +)) vixBaud

jljj}g_,&j.»l.lujjgﬁwl

f
Baud=——>— UBRR = —f°5° -
U2X=1) ACUBRR +Y) AxBaud
5 K Slas Baud f"“ UBRR f‘”c \
9 o S e ——— — S _
T Y(UBRR +1) < Baud

e s 5 6 alaily Sl edel 5 s g sl i
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B aUdRate ClosestMatch

Error[%] = (
BaudRate

—)XVe+ %

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

......

UBRR = —y=Y.v.x* = UBRR =¥.v
VAXYE
.......
BaudRate = —F— =Yt ¢
VYV HY)
el
Error[ %] = ( —-NXV % =+Y%
Yeoo

Slp Jsd BB lax Slus w8155 eslinal 5886 7.3728 Jlies S 51 0155 o la OAS Lho g 5

.MQ&M)JY C’“:‘*’ﬁu-i‘

AL DALY i, i Baud Rate gl b OF leslizad L oly 0 oS gla Jiew 5
A5l e VEVEOT )10 04T VFVYA
SEbl S VTN Slmis s s S IS s Jol> glallex s UBRR i v/

Al 35> 5o ATmegal6

CodeVision ,s USART w5

3 g fb.d\ USART oJl wledas b s OF 5l eslezad 5 3 5505 )13 stdio.h Jb s @‘35 ol el
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Slis O 5l 5 ead SGRXC (o b le o e Polling 25, ¢ b ) :getehar() o
Ll el UDR
S 015l dns 5022 S UDRE (o s e o s Polling 25, 4 6 (ol putchar() 0

J\SJGL;:SUDR)J‘)JZS‘)S

d—fr‘ﬁb‘ﬁj_izﬂ@bwd‘au\ﬁjij\;s@dLﬂ)‘f}J};ﬁ&‘ﬂ‘)vJ&@Uvj‘wdj‘j&):vdm

sl 5,5 g by

#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);

- VYA -

www., Mohandesyar . com


http://mohandesyar.com
http://mohandesyar.com

www. Mohandesyar . com

Page 1119
WWW.avr.ir

:psj;,aautﬁ

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

volid main(void)

{

char a;
DDRA=0xXFF;
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);

o Ol e 3L g 02 AL s st el S35 0 g @0 6l e USART (VL mhaw ol 5
= e Sose a s es 5 Se 5 by ol (6wl e Olge 40 S O s ) U el 500
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while (! (UCSRA&O0x80)) ;
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PORTA=UDR;

while (1);

U s e Jew)l Ju e &5 .o USART Ly ) i, S ol 5 o0l putsf() 5 puts() els
oslizal U 55 bl s 5 il e getchar() 5 putchar() el USART VL rhe ol ples bl s
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S o 6Ll [ OXT0) LF s1,08 ans; sl 4 w5 () v

(252 o Jlsl Jbw <o < "AVR" |, "Kavosh" s at,) ¥t

#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 Bl gl SIS L Ll o e oS cosl Jsb 5 i pU oujfjﬁd\)ucu ol orgets() ol
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L.g.:dﬁ“QJA)J).,\;SL;GJb)‘f}b}ﬁ:ﬂé‘ﬁbKaVOSh6&:)3.194?5[3\ Sl e Jsl 5 ) 8 Jle

L;AU.L:{LQ.’ LCD)J\)Qi@&)))\ﬂj&bﬁ%)@%));ﬁbﬁ POlhng J})M(}JJJ&@U

(.
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#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 Soe sl

#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) ;
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SRAM
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op
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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 Parity
UBRRH=0x00;
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UBRRL=0x33; // USART Baud rate: 9600

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

while (1);

g 3el 3550 534S Sl e G b (g ok oL Width Ll s s LG Powidth.precision
Lgatgjsj_.:&wﬁ};,n,\;%wﬁguL;Lzut,a\éU'\,u\gmt{rtsju\m;\%ﬁ\
S35 ldds PIECISION A3l e (g lisl Cud ,'ﬂ”‘gc?>hp Cand by llis ol AL (golisl sus

printf ("a=%4.2",a);
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D305 e

u.:‘)ks‘)jb -5)*-’@:-:"5‘) JL:J«-« C)Jﬁ)‘ qul'.’.)b C)LG}U?‘ g,.ilfe J""j:LfaC:’U U'l‘)‘ AJLLL'M‘Lscanf() GU

- \Yo -

www., Mohandesyar . com


http://mohandesyar.com
http://mohandesyar.com

www. Mohandesyar . com

Page 1126
WWW.avr.ir
scanf ("Js o™, E <sle)
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Private Sub Form Load()
MSComml.Settings = "9600,N,8,1"
MSComml .CommPort = 1

MSComml .PortOpen = True

MSComml.Output = "Test" + Chr (16)
End Sub
< 04 Baud Rate=1200 L Test ¢ ai, LSl uUﬁF5 S 4eS> 05,05 L .Y

RS Y M‘)} JL«U‘ COMI “ UL,{Li Co Lg.: 9 o33 g_,.:;/\ co)‘);
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o3> =l Found New Hardware Wizard o5 555 01 5l w50 sl Hardware

.J.:S@‘JNCX'Z)O)ﬁg?B&‘ b r}.}&k\i;}‘}&

Found New Hardware Wizard

Welcome to the Found New
Hardware Wizard

This wizard helps you install software for:

LISB =-= Serial

{a 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

.Jﬁ‘u&%NeXté‘jjﬁjoéﬁ.})bb)ﬁbbwd.&l;-)bg).} (f.
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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 | [ Browse |

() 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

Loy om&ujiéu)ﬁbswaJHﬁdMl{om S S G 4 Sk &S S o
Continue (g5, , = 3 d“)‘("‘“}\"d‘} ol o5 s edd sl s et s gdeslsy elay (il SSLe

LS IS Anyway
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Har dware Installation

] '_I., The softvware you are installing for thiz bhardweare:
L]

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

AL e 5k ssse gl B Osges S I s e s aS das e LS 5 el enls ol 3 58 (o

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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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

S 5L 1, (Hardware ¢ <UL 5, » Control Panel\System ... ;) Device Manager %
« COMXx CUL.&)'L?;»COM S AS e ab>de s b OF LS [+] Sy 2 SIS LI, Port e s
03,5 by L Il COMX w1, SledbINY (s odsp las Ll 55 o oo ol Sl ol 03330 o

.J.:.LS&;.%LL)JJLXA Lf’--jj}‘)'b‘) 0.’\-\; JL».NJ‘ wa‘j
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£ Device Manager

Ale Acion Vew Help

- B ES 2 A <R
i Keyboercs i
= J'_‘] Micz and other pointirg devices

F
-
+ Modems
+ g Monitors
¥
F

+-E8) Metwork adapters

#- [l FCMCIA adapters

= = Ports (COM 8.LPT)

¥ Buetooth Communications Port (COM17)
J Bluetooth Communications Port {COM18)

: “_yf Communications Part {COM 1)

+ R PreEsgaD

|- SBP2 IEEE 1394 Devicss
+ @ Sound, video and game coniraollers
=+ System devices

=+ Eé Univeresal Serial Bus contrallers

£
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1. Float High (Logic 1)
2. Drive Low (Logic 0)
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SDA Serial data line

SCL Serialclock line
R []rs
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SCLK DATA
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DEVICE 1 DEVICE 2
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P: STOP condition
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NACK L ACK b5 503l <ol Jlol
0x18 el o 3L, ACK 5 ous Jla )l SLA+W oL e p Sl sl
OLL Il sl
odis il s ACK 5 e Jlyl SLAHW b Sdeme g5 Sl ol

0x20
e OLL b sl
NACK L ACK b5 503l <ol Jlo |
0x28 el ol 3l s ACK 5 e Jlaylesls ol e p Sl sl
0Ll Il slew
NACK L ACK b5 503l <ol Jlu
0x30 el ois b3 ACK 5 o Jloyl esls <ol R T
0Ll s sl
0x38 Wl ity s Sl el J S O sdzms J 58 (5l A 5 54 Sl Il

(kS Ve o 55 L 5 0XAOD sl L Slave « 0X77 sae Jloyh) ¥ ds

#include <megal6.h>

#define xtal 8000000

vold main ()

{

//-—-— Start Condition and Transmitting SLA+W ———-—
TWBR = 32; // Bit rate = 100Khz
TWCR = 0xA4; // 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

— Vo9 —
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error:

while (1) ;
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0x50 ACK Jlojl 5 esls ool il s NACK L ACK JL.l 5esls ool il s
S £ 5 Cond g 3l
0x58 NACK Jlayl 5 esls cub il s
0Ll Condy sl

sl s g esls TWINT gus SO 5w 1L ss il ;0 ACK 5 eus JLa,l SLA+R o Sose >
L Master of 5l dx 5ol 51,5 b oo 21 ol o B, ol s 5s okl Ll s TWDR s o
Sldas Ol o a5 5 5,0, ol 3l QJJ\?M&:ASJ&S@(W\513VC « NACK osle

o B DL ae 3,5 Sl S sl L L 015

(5askS Ve w55 5 0XA0 LosTL Slave lesls ol Y ouile) ¥ Jl

#include <megal6.h>

#define xtal 8000000
char incoming_data;

volid main ()

{

[/ === Sending Start Condition ———--—-—-—-
TWBR = 32; // Bit rate = 100Khz
TWCR = 0xA4; // Transmit Start Condition

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

/== Sending SLA + R ————————————————

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&O0xF8==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 —--————-

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

1f (TWSR&O0xF8==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 ®
oS e <ol s Master Transmitter i1, SLedbsl 5 o35 Slave ok 8 J 285 S Comdy ol o
Jj_:a&_:LSB g;_ﬁLgdl;;;)..:JJ)lJ_“eTWAR L;‘qu,ﬁv);SIave JJJTJ%K{)KS@@JJ Sy

b S dal oisl 1) OF oy geanl b 53 550 Al 50 eges Sl b o Sl 4,26 Master

TWAR 7 6 5 4 3 2 1 0

o el TWAR[7:1] X
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£ 5 s eds Slave Read (SR) cox s 55l Slave o)yl 3 48w i Slave o | g luis
TWINT o SLA+W =ib s 5w .3 S daly= Sl 3 Slave Transmiter (ST) <= s &) sasl

isls Al g JﬁjTWSRM))Jd)le- Card g 5ol &

TWSR)\J:L& Jﬂw >J..:.rl>ulTWIL54.L,..fMj:d«ASL5J~W)

0x60 ol 0ds Jlyl ACK 5 eas il ;s SLAHW L NACK L ACK JL.jl 5 esls b il 5o

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

sl Ay S
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0x70 el 0l Jlsl ACK 5 o il o ges Sl NACK L ACK JL.jl 5esls ool sl s

Master Luy ases Sl 3 Jlyl e 55 oL J 28
0x78 NACK L ACK Jll s esls <ol sl s

sl 4y S
0x80 ol Sl s s ACK Jl,l 5 esls ol ol s NACK L ACK JL.jl 5esls ool il s
ot S dll b 5 ol 05 Sl w0 s

0x88 ebal Gl 3 s NACK Jll s esls <ol sl s
Master « Slave ;| corss s <l
0x90 s Sl s s ACK Jll s esls el sl s NACK L ACK Jll s esls el sl s
o Sl Jll b s sl 05y Sl 4 s

0x98 oy Sl s NACK Jll sesls <ol sl s
Master « Slave | coxsy a5 sl
fort I Jll b s sl Oss LI 4y i

0xA0 ol gosl 5 0Lk Sl il s
Master « Slave | coasy o5 sl

Gdoas Master ¢l 5ol b3 Slave lav s wsds essl A3l 0X600 ol ol g2 US &S 550 o

&_: FELY u.sl_n) (U 9 oJJS C.;.éL:JJ b 0313 LSL& C_‘,\.:La .b‘js -~ Slave U’»’“ J‘ o ) o Jb)‘ﬁ; (ACK)

126 s 0XAO 1,

(;ﬁ;§\~~¢ﬁ¢ijX01JUJprveL%;mbgﬁpcggagp%iJm

#include <megal6.h>

#define xtal 8000000

char incoming_data;

volid main ()

{

= Vlo =
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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;

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

if ((ITWSR & O0xF8)== 0x0AO) //Stop Condition Received?
TWCR=0x84; // Clear TWINT

error:

while (1) ;

(ST) Slave Transmitter @

C il e SO WIR gy sl @dls Sl des oS sl b sl o SR alie consy ol
350 Aol okin 5 S1AVE amiS 3 5 Ll s Slave i, ool dalys o 48 aS s eSlel Master

S a5l el TWSR G115 (ool oy &5 Ol5 o 50t SO TWINT oy sl cilys 5 e
Jal s Master assle 5 S o s | 0o ACK 0ske 3 L Master Slave i osls <ol s Jlo)l

(TWSR=0XCO0) s 505 dal = Jlu ) NACK a8 <3l 3 3 1y ol op =1

TWSR uis s Shes J}Jrl}_leWIé@ﬁJﬂ};d“gé@w‘}

0xAS8 el 0ls Jlusl ACK 5 oas il s SLA+R ot NACK Lt ACK sl s g esls ool Jlayl

R
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sIMaster Lw s SLA + W Jlojl oo 53 ol J 8
0xBO NACK Lt ACK sl s 5 esls ool Jlayl

sl Ay S

0xB8 ACK sl s 5 esls ol Jlay) NACK Lt ACK sl s g esls ool Jlyl

ot I Jll b s sl O LI 4y i
0xCO NACK sl s 563l ol Jlas
Master « Slave ;| corss o5 <l

fars = dll ol Osk Ll s
0xC8 (TWEA=0) ACK sl s 5 osls <ab op =1 Jlu)l

Master « Slave ;| coxss s <l

(jﬁﬂé\"QﬁéijXOIJUJQSMVeijQQQdQQLb§%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

1f (TWSR&0xF8==0xA8) // SLA+R Received?
{
TWDR=0x77; // Transmitt 0x77

- V1A -
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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&0xF8!=0xC0) // Slave has been send NACK-?

goto error;

error:

while (1) ;

eele b g5l Ol jen
s ol 3SCL g5, 15 cele L Master ,» 55 5 - 45 b Master ko s cele L
AL G a5 sl 5 el AND (s Ll sl L TPC el s wired-AND ool o a5 L

.njfdagsziac,&b

-\14 -
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start counting
wait HIGH period

//Z;T\
L) (

MBCE32

Fig.8 Clock synchronization during the arbitration procedure.

Master Lo sils gl g 52 Arbitration
PC S5, Lol il 53T SDA Lt 408 08 iy oo 2o b & K155 s Slej s Les Master a
Sl g 53 Ola yor MaSter s Ly s s 035 35T Jasl 15 53 4G50 55 45 Sl o 1 b S
ool 5y 50 Lol 53 553 B LU, OleMbl by o 51 sy Bl axdls 1) oy & o 2w
SDA Lx 5, 515 0lisls esls Olejen sk Master o jx 53 5 o S > colb Wired-AND
Sl ) als by SO el ) 2 s e lE AND s Lls e cpl a8 0l o Jlsl L e &) 50 w0
o2ls L= Master of ol coilas Master G w0 by o osls s U SDA L oS e sl s s
Uil o S plaw Pull-up sy 4 5 L (55 i CI) a8 o by ilate G mlane 3 1) L e

A sl Ml s Master s LS g5,

—\YV. -
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,_ - —| master 1 loses arbitration
| e DATA 1+ SDA

DATA

DATA

| /_\!

SCL |

Fig.9 Arbitration procedure of two masters.

il ails Master Jia a5 55l s (Al 5550 53 L5 Arbitration Wl s, s o5 45 55k Oles
13

e G 5 35 e s s SIAVE Ky Bl 3 oSl o 4 Lo Slave s e s
il el s sme syls 1, SDA

S0 SDA L 0w i gl by S5 Master Al

CodeVision ,s I’C 4 ;3! 05 o fus

:JJ,;m,:ﬁ)-@)y@)p\vbj:.gpSCL)SDAéuﬁm;&w}muﬂ@@\p\

#asm
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.equ _ 1i2c_port=0x18
.equ __ sda_bit=3
.equ __scl_bit=4

#endasm

Al ek s SCL 5 SDA 0126 & PORTB 16 5 sls 0 oS axkad ol s

CodeVision LS ,» I’C els

:12¢_init()

sy a8 e ,Ses il 5l eslinal 1S L s esls ol 1 PC b (s 4yl Slagdiss 6 o

:i2¢_start()
dﬁ\;ﬁjm;@ﬂb@,\wup;\jwp5@,)&,;)&&;@\;&1@\;@@u&it

-3)%“‘}’)@@5@‘@)?0)%

:12c_stop()

S o st PC ol 55 2 0LL Jal 2 S s ol

:i2c_read()
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Ml s e 01 IS IS 5 ekl 12C il 11l SO b

unsigned char i2c_read(unsigned char ack)

Sose s boses Jllacknowledgement <ol G s 51w LT 4SS e s ack zal L

Al dal s sl NACK

:i2¢_write()

ML e 5 S 4 O LIS S 50,8 Sl PC 15 el & b o

unsigned char i2c_write(unsigned char data)

‘)_,ijbjgg_:)‘.l_ﬁﬂ GU J‘J\SJ@‘ACK cSlaVedS‘-;)M)Jjobﬁ wbbgb)‘)‘wdataw

I’C s EEPROM U L5l )Y o35,

A
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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
% PASIADCS PDATHD %
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 __ 1i2c_port=0x18
.equ __ sda_bit=3

- \Vve¢ -
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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) {

— \Vo —
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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 1i;

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 */

}

JU§5y>4gu§3ﬂﬂid4¢
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i iy Flash U ST L ) aSle d650s 5525 Jlows 4 SJUT Las gl &S ols s, eldes
Ramp-Compare Delta-Encoded sLs Ju_s Successive Approximation L Ji, = sl
Se gl coL® iy 3IAVR e J 285 Se Ol o0l 5l 4S 6 6 5 Sigma-Delta Pipeline ADC

VY ~° oalaul

Sl gl B P, b s Jsel

IO Ry Q)).pydww\éov\do:b(abflﬁsgfjl{

Clock ] SAR —— FOC
DN 1 D\ 3 DI D] Di]
Yy Yy ¥y
VREl DAC
Comparator
+
VN S/H

OT L blize (g b slaie 0 S JUT (¢ 6505 K bt (2 Jizes 0 S JUT Jus Sample and Hold

SOy MK s s e sl Sample and Hold Sle 3 b opl 45 550 Stable 55,5 G w 5U
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oy 5Lt el anils (g wiged o Ll (93555 IS S (S s sdalie | OF 5l asles Sl (5 450

.J)\J@alfjc,qukg.x,u.kgAJ}QJUbjl:J;J‘-LZJ};JOJB'}JSJ‘

aslio 8l 1) Jliams (6 ol 033 o Jldds e, ol Successive Approximation Register

A = DAC “

tes r‘uﬂ‘
SIUT i LDAC L gsue opl 5358 0 6,138,L 10000000 (¢ b sae L SAR ol
i o el ol S aslie 2 5 LEL S5 el sl sde oS s 53 300 e analie (63050
A5, DAC 501000000 sas 4 55 5 485 S 1, 01 5 b e 5035 SLI, MSB -, SAR
o TS e s o Lol okiS sl o 2 AL S S el Al sde &S 50 03 050 (0
SHIUT Jlaie 0as 1u g b Jes opl 53 8L DAC (55,5 55 11000000 sus s 55 5 0l S

s o S ks 0LL s slis « End of Conversion <o oles ol 55 5 azils 4l

:ATmegal6 s axas ADC Slasein 3l & »
 10-bit Resolution
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* +2 L.SB Absolute Accuracy

* 65 - 260 us 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 ¢ o1 oSk Al s ¢ o il o PORA o35 5 Sles ADC 355 sl o
3Ws 5 AREF 1y AVCC ais v 5l a0 SW5 5 03 w0 SW5 U jio o (3505 S5 . L53
Sage 4 Ol ¢ wdis ADC uxly c55 » s g ol S 3L o el LB D5 YO s
53 b ansly csls VCC Lol oY 31 i Wl s ol W5 558 o el AVCC (5l 081

VCC 4 al &i\LCJ:L:é S e Q\}?‘_g«c:ﬁd«o;@\AVCC olse o VCC S Sose

23 505 e

- va -
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g 583 | ]
ainlinininin i
' PAd (ADC4) 3
PAG (ADC5) ‘
| Pag (aDCS) :
PAT (ADCT) - i
AREF % é i
=R}
ADC s>y sl fuer
ADC Multiplexer Selection Register
ADMUX 7 6 5 4 3 2 1 0
e CL" REFS1 | REFSO | ADLAR | MUX4 | MUX3 | MUX2 | MUX1 | MUXO0

Al oS 5 ar &S S s cpend s o ol JAnalog Channel and Gain Selection Bits[4:0]

Lsuwbjb.wddw‘hj‘)WL&J&J)))O%W}OMMADC A=l 4 (655, JUIS

A sldde oyl lox‘jlxdbﬁb&.ﬂ;‘ﬂ.) S8 Sl s S ey oo Ve ADC s Single-ended

xbydﬁg@vmzooxtgoﬁbjw

YA -
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el ek cpl (ol hids pledl b oS i s o opl 5 03 b G el Jsaie ADC &S 550
sla Package s, - ks Lo s She) il o 5 Jsdr illae Cos b ol Slalas il dal 5

(il 003 _5LosT MLF ,TQFP
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Single Ended Positive Differential Negative Differential
MUX4..0 Input Input Input Gain
00000 ADCO
00001 ADCA
00010 ADC2
00011 ADC3 N/A
00100 ADC4
00101 ADC5
00110 ADC6
00111 ADC7
01000 ADCO ADCO 10x
01001 ADC1 ADCO 10x
01010M ADCO ADCO 200x
01011 ADC1 ADCO 200x
01100 ADC2 ADC2 10x
01101 ADC3 ADC2Z2 10x
01110M ADC2 ADC2 200x
01111M ADC3 ADC2Z2 200x
10000 ADCO ADC1 1x
10001 ADC1 ADC1 1x
10010 N/A ADC2 ADC1 1x
10011 ADC3 ADC1 1x
10100 ADC4 ADC1 1x
10101 ADC5 ADC1 1x
10110 ADC8 ADC1 1x
10111 ADCY ADC1 1x
11000 ADCO ADC2 1x
11001 ADC1 ADCZ 1x
11010 ADC2 ADC2 1x
11011 ADC3 ADCZ 1x
11100 ADC4 ADC2 1x
Single Ended Positive Differential Negative Differential
MUX4..0 Input Input Input Gain
11101 ADC5 ADCZ 1x
11110 1.22V (Vo) N/A
11111 0V (GND)

L6 ADC (g esls e s LS ¢ amt ol o ADLR . :ADC Left Adjust Result

- YAY -
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@WQ)M‘RJJ}V\S&V‘:&‘Left Adjustijm)oicﬂﬁd\,;&“,:,:};@uf&

S8 o 86 esls e ng)ﬁujca,.a@%@\M.sﬁMl?RightAdjuSt REPPW

22 S e et 3 e Gallas 1 ADC S5 e s o 0 :Reference Selection Bits[1:0]

QAREF}UJ)}J)‘&ASJLAJ Jj:a JL«O‘AREF%ML;JB-)“&} .L:L.s :‘,*L&mu.:,w\ L;;-\:;L:J)

d‘jJLr‘JH)JAREwa’.w—’fb\.. QJB&JW‘LMLbMUM\&fQ‘)&Md)Y0-\

.J‘J L):»ALS b J‘if )‘.,\.E.A

REFS1 | REFSO

= S

AREF ¢ 4l 35U,

AVCC s b 55

ol 9,3

cds V.o s 5

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

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

G2 e SHUS 1S 15 (gl oS ok g w2 s oy ool ADC Prescaler Select Bits[2:0]

ADPS2 ADPS1 ADPSO ek o 2
~ ~ : Y
) Y
) ]
) ) A
\ : ~ I
\ ) YY
\ ) ¢
\ ) ) VYA

plail wioy opl o9 G 5 (D) 4y o sms Sl b o 0350 G D50 0 :ADC Interrupt Enable

g adby sl Col Klg e i SO

- At -
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ISR (gl ol caiiy 0350 dlad Sy 03 500 Ko 0l ok G plasl :ADC Interrupt Flag

2503 SUL OT 015 o Can cpl e 55 SO 025 b oy smal b 55 5353 0T 03 S sl Ll

Auto , Single ;i s31hl o)y LIy o g0 53 4 Lis Clles :ADC Auto Trigger Enable
SRR MADC f).b Caxo g 9> 9 ol H:r_a‘ JﬂJ\.J &Q_ADC é)‘.b‘ ob )Laﬁ L J}\ oI 6Tr1gger

b Auto Trigger cuxss 55 ADC 0sls 13 6l 35 oSS s Gt..a)'\ S Gkl s

st SFIOR oo 5L ADTS[2:0] s i (s abeiss 008 05 o 58 053 S St

Sty

5355 So S ol UL b e 56T gl Single g5l ol curs s 55 ADC Start Conversion

Sad i ey bad sl c ol sy S i s (Free Running) a sy s Cunss o

oy 350 Ji 3 ADC 01y o 0 055 KL 5030 ADC Js5b e Jé e o1 ADC Enable

s by o)l aad bl Sllas oS 550 o Csl Conl s Js2ie ADC oS = 5 oy o) 555 i

The ADC Data Register

Jesiliss &g 1 ADC (63555 45 o3 55 53,5 o L3 ez cpl 3 4t LS Olles OLL L

.sfidao.ﬂsui.iquJA&Dépe\;&:SJ“il{
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35 ooy Wi RA GLA &) 50 55 o ADMUX <>, 3 ADLR o Gollas
ADLR=0
Bit 7 6 5 4 3 2 1 0

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

ADCH - - - - - - ADC9 | ADC8

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

ADCH | ADCI1 | ADCO - - - - - -

SFIOR 7 6 5 4 3 2 1 0

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

ails S lis ADCSRA n; I ADATE o &S 5,50 45 :ADC Auto Trigger Source
oy ol e oS @3l el L ADC iS5 55 50 4 e p1IS 4 S o s ADTS (s o 3L
ADC 555 Joas plasl qoalysu 4 Jy50 53 5 A3l o mie O (5 45 o 2 (5 oo VU (6 4 (5510
Free Running <l 5l e ool | Lds Slles a sy &0 4 ADC 5 0l gty S5 e

V..:S T ob\.ilw‘
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ADTS2 | ADTS1 | ADTSO S ol e

' ' ' Free Running

' ' \ S JUT g oS 4l

' ) ' Ao O A

' 1 \ Ao il (5 amlin Gk
\ ' ' Ao ol

\ . \ b B aslis Gk
\ ‘ ' S ol e

\ \ \ & .U Capture

ADEN o« ol (2 8 1 55 L ADMUX. ey a5 5W5 5 5 5550 JUIS Slstl 51 ey
o 02 S ol S el e ) s G2 ADSC e o) ke S prdp b e p S
JU « fods plast 31 3 45 )50 53 258 oo SL 5 e (5 Al QT OLL L 50350 S S ol

LIS dal s 30 sl ol fas 0LL B s s ADC
SIADATE .y 05 5 LSl cpl a5 il o 58555 Koo Cani s ADC (g511 o, gl s ol
= 2Ll SFIOR e, 55 ADTS (sl oy s ot S5 e 358 0 BT ADCSRA
&ﬁfl_?u'\p@ﬁ;ADCp.\_;Reset amm@&ﬁ‘sﬁw&,ﬁ;;@;ﬁﬁﬂsgu;.xﬁ

syed S5 1 ADC il Slos sl 3L 55 015 oo oy oy (S oo s
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sam S5 S S Cands 3 ADC &S S50 55 il o ADIF o Lo G plasl o
Oy Sl o Aol 65,8 gt bt b G plasl 51 g 25 Sl S5 i Ol e 0 Sy
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Jsb SIS | YO 3 50 k}i.,k?.?fsaADCL;d,”Jj Sleks s 4 s S Mode 3l eslisal &y 5o s

5503 5L 0l SUSIY 550 0l LS ¢l s Las s Free Running coxs; ;s I, (S &

$2208 ny S8 AS
Sl Ly o ADC Lv g ol okl jllie s alS Esl g abml U ) 28 S Jstls &l

ADC Noise 0ly5 o5 glaMode 51 G oan |, 855 S fods 0oy 53 Ol (o Sl 350

25 ol CPU 0 2 5sl 51 o Lots Sles U5 Idle L Reduction

LM35 ;g b les (5,8 o310 Y o35

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

Project : Temprature Measurement with LM35
Author : Reza Sepas Yar

Company : Pishro Noavaran Kavosh

Chip type : ATmegalb

Clock frequency : 1.000000 MHz

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

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

#define xtal 8000000

// Alphanumeric LCD Module functions
#asm
.equ __ lcd_port=0x12 ;PORTD

-4 -
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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

-y -
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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

- Ay -
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S AT (5 oS alio glo
Special Function IO Register
SFIOR 7 6 5 4 3 2 1 0

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

G s o ) Ol ol S JUT (g oS alis U5l tAnalog Comparator Multiplexer Enable
uiyL}jACME Cn U390 K Oy oo > 355 g_)GJ.j\ADC7UADCO sl 5ob 5l e (35,
e 3555 Ol 0w ADC oSy Jbe =5 > (il e ADCSRA ;s ADEN ) ADC 05 5

Dy M\?}n&:))jAINl Wl O el 0 50 5050 e Ol oS anslis

Analog Comparator Control and Status Register

ACSR | 7 6 5 4 3 2 1 0

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

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

AS o 51, ol g aidy s dade e S JUT (g 0l anslis slaslayy,
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#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

N
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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

#fasm("sei")

while (1);
}

-vaa -
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SPI Bus

S % ahew s 5 034 Serial Peripheral Interface ol A3l oo 05 S JU e skl & a5 SPI
GRS o3l las o183 s VL ls e 51 Slixiy Bl w syl cpl ol 0l b Vg, 5550
Sy e 3 LS Gl JUK (Jliams K 3l 5 coledbl YU o Jlisl s (g3l 50 3 4L
OLSal aze 53 5 Sl o jzd B SPI v g ol a0 il 5 Cule s sy P PR

sl J.A\y S99 o&iobﬁéﬁr@’jam on:J C)_}JJUJJ\

! o.LZoJJ‘gTSPI Jﬂl"’"})| L;"J"“:'“"“':JJ:'.)JJ

askas > Ses Slaseis okl oS L3
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
MAX7219 LED display driver -digit 10MHz clock rate Maxim
digital/analog brightness control
25AA040 EEPROM 4k max. 3MHz clock data retention >200 Microchip

—Y.Y -
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years
MCP3001 ADC 10Bit, 2.7V to 5V 200ksps @ 5V low power Microchip
Programmable Bit rate up tp 1IMHz
MCP2510 CAN Controller Microchip
0... 8 Bytes message frame
MC68HC86T1 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& ° _Pu

iyl 5 bliolh bt Gl 4 BLILE S sl (sl 5ol ol

Master Slave
SCK » SCK
MOSI » MOSI
MISO ¢ MISO
SS — S
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WSHS Lt 35 anaS e, 8S s MISO MOSI SCK L [lgx cpl 55 o aadle oS shiles
sMaster |l 5oy il . Slave Select 5 Master in slave out Master out slave in

il sl o3l OLAS 5 K5 s Slave

MSB MASTER LSB MSB SLAVE LSB

I
| MISO  MISO
’—{ 8 BIT SHIFT REGISTER I—ﬂ—*{—| 8 BIT SHIFT REGISTER
A I

» MOSI  MOSI A A

SHIFT
SCK SCKi ENABLE

SPI
CLOCK GENERATOR > »

—»

5,5 Slave 5SS L 055 Liw L Master il s SO W K 5 Shift Register s> fols i
Shift 51, Jlw)l sl = s 5,50 g 2l Slave s Master .ous s esloal 1) bLs,l g as o s
o O oledbl S e 5T esls (g aale SCK L 3 SIS slwl L Master o515 1 5 Register
o Shesls s Slave G, b s s s e Slave 3 MOSI o 5505 5 ol 7o Master » MOSI
S8 L Isds Packet S Jiwl plasl 5l dey 355 e Master 5IMISO 515 5 e4s 7 MISO

Ssd s O, Master USlave s 5o a5 eds SC Master L g
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SPI b e

S 5 Camds osls G iy o5 5 4 aS 03 SPCR 3 SPSR SPDR . >, aw 61,15 SPI U550

SPI Data Register

SPDR 7 6 5 4 3 2 1 0

<z ¢t | MSB LSB

J})yéob‘bd@‘ywydid.)u\yju.lﬁ|}> %*‘?}"") o:\;d&ﬁ\@ﬁwj d"‘ ng)ﬁ&i)}

Al Al bl s 8L s

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

Master coxss 55 SPL Us5le a5 50 55 w0l o) 2 S 225 L :Double SPT Speed Bit

Jw?.).ﬁb‘y]:b.:_gJSCKu»ng) sy)ﬂLS)’\SWLSJA JWT:L
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Sz G350 ol S& IS 3 S S sl S Sl o o) :(WTite COLlision Flag

238 o S (ul SPSR sy 0l sl Lo a5 5510 SPDR

5odd e opl b SO dlsl el LY s e SO I 55 5o ol :SPI Interrupt Flag
ady S sl ol Wl o Slkes plasl dsl G b By oses 5o Jld 5 SPIE w65 5550 5o
3enpm ol Sl 0l s S (sl ol 0358 s 05 (8 oy S Lol b 5SS Y a0
oSG Gl Condy e 00 LISR (1 b sss e oYl SPIF o 0us G b cmss

.3 g

SPI Control Register

SPCR | 7 6 5 4 3 2 1 0

<= ¢b | SPIE | SPE | DORD | MSTR | CPOL | SPHA | SPR1 | SPRO

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

S e S 5 Jader
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SPI2X
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osc
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osc
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3,8 ool 3 Master coxsy 53 SPI Jsjl e opl 05 S G L :Master/Slave Select
LSB luwl 0355 o g0 53 5358 oo Jome b 55, MSB Il e 0l 055 G L :Data Order

SPI ;L. Jxé < :SPI Enable

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

SPI 5 esls JWSl g o gous

ol 3 S e J,mS sy Sy LSS Lt ol sl sy S Master Ol e« SPL Js3le 55
Sy i3 oSS 03,8 s 51 g 355 ool b1 (s a5 S SET ) S Gl 5l s Al iy
G osls Il e L s dis dal s SIS W g dsly Loy SIS bl Eel (SPDR) esls sy 55 ol
o Sl LA S e 5 el sl Cuid o & Slave ; Master ls Shift Register ;s s 5
5o 1 0l e cob Jlal gl Sl 5 s Master cpl 5l e 358 0 SO dla elesl s Lz & SPIF

3503 6l Sy 15 88 Lt Jll plesl s wilis 4 b 5 425 SPDR

Idfaster Slave

LOET
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e Sl SO SS Lo Salsle sl sl s S Slave s 53 SPT Jg5le el lie s b s
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CodeVision ;> spi() o

J.J:L:L;a).:) Q)Mdusplhb &b)boibwéofu‘job‘ysplh JJD)JCU U"‘ OMel

unsigned char spi(unsigned char data)

{

SPDR=data;

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

}

JL@oﬂ;ﬁﬂ,ubjM>d)@SPLrp&bxs&chnm;joyg@Gudu%ﬂd@g
0l a5 Comd s 5 IS (Gls w5 (6 o SPL L 06 ol 5l eslinad 1 3 ol s Sl 0l 0 5
Al

(SPI b 51 3,285 S 53 b 1l

Master ; S aol

#include <megal6.h>

#include <delay.h>

// SPI functions

#include <spi.h>

void main (void)

{

- Y\, -
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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>

www., Mohandesyar .
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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) ;

- Y\Y -
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Watchdog .t s Sleep sl» Mode

Sl Al o ol Mode 1 slas lyls AVR (sla J 285 Sin b me 0155 (5 agy Zu ke skt 4,
| SLEEP Leal, s 5 002 G MCUCE e 5ISE o sl Gl Conds 51 a5,
S sl Mode | Salus 51y 285 S a5 A o end iy 00l 51 SM[2:0] gl ooy 5
IS § 2208 5l 5 0l o s opl 15 Se das ) sl 4y S|l e 03 05 e
|11, SLEEP 3| das Joadl) g2 OF 51 o 5 05,8 Lol 1y adiy s o opd s, SStATEUP Ol (g o 5De 4

23S dal g

MCU Control Register

MCUCR | 7 6 5 4 3 2 1 0

<= ¢ | SE | SM2 | SM1 | SMO

o <l [ SLEEP cons i1 5l (s Jsdr les s o ) :Sleep Mode Select Bits[2:0]
L Jls S SIS we b Lais Extended Standby ; Standby sls Mode 45 ail axils 4> 5 .S

.,\.;L s oaleul J.:G L5>)L> )juj)')
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SM2 | SM1 | SMO Sl Cends

L] L] . Idle

. . \ ADC Noise Reduction

. \ N Power-down

. \ \ Power-save

\ ' ' ok 953
| ' | o )35

\ \ .+ | Standby

\ \ y | Extende Standby

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

ol sl Mode

S JUT (5 oazS aeylis SPI, USART Wil s is e CPU cunss ol oo :1dle Mode J
SO 558 oo Sl Candy cpl ons aalsl 520 IS 4 add s 0t s Watchdog (s ,..6 ,ADC, TWI
o 5 S (g Ay mle tias bl 3 S 4 SIS mlie (g 4ok Lol et i 2 Flash sds 5, CPU

sl Ol Lands 5l )RS S s A el Ll e
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(o sle sy ADC sla Js3l Ll sais i3 52 CPU :ADC Noise Reduction Mode .
o ADC 0550 e &y s s = dalsl 3 S « Wathdog , ¥ ..t ,TWI Jﬂ)ﬂ RS
S By mle 35 ozl oty nl 31 OT LI L s el g ,d L elnil MOde cpl 35,5 oo

Brown-out ;Wachdog ..U Reset, = Reset oen 5 1d Mode ol 55 a5 s U5

AigiMode ol 5l -5 5 Sel wils e Reset

Sla adby S Sy5 o g edd i ge b 50l Cunsy o0l s iPower-down Mode .
L5 Reset  ~,L= Reset ..as o aslsl 5, = ;LS < Watchdog s TWI (o5 Sl > L
g el il e sl sla isy s TWI o3l ks Brown-out Reset Watchdog
0,5l sl Ja5le LS 5 ol B g2 s SHUS ples Mode ) 55 Lalul L5 St - 51 285 S

Las ooaelsl s S8 4

23 Y el . S1aS sl ol Les s Power-down «lie Mode .| :Power-save Mode o

S Vel 3 aS Sh e 5 sl sl 4l J}})UQ&?‘?W}JV\S)SO}NIMOde

55 stz Power-down ;i Mode -l sl ol g 555 oo ealizal 05 S

ol sl aS @l ool L es s Power-down «Lis Mode .| :Standby Mode o
Aol 53 dad e dalsl 35 IS 4 Olomen Ll o.x.,i\.x;.-}f.:; sla ise 5las S1gssd el 85 s

Al e il IS Va5 S O Sl Ol 5 edd A Startup oL

SNl a5 Sl ol L es » Power-save «lis Mode .| :Extended Standby Mode o
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CodeVision s 015 <y pde wlg

Ll o aslse Jeliail e sleep.h LG s &l ol el

S pdte il gl Slesliad 5l LS 5 035 ol e Mode « 53,5 5L Jl =6 o sleep_enable()
Byl Ll g

255 08 4 ol s Mode 055 i b gl o sleep_disable()

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

A el g ab e Ol S Mode s,y 5 S ol

Watchdog ,t

s S L aS S e 3lps SIS e ) S 3 L e s o0l G5l Watchdog ot
Lol e |6 WDP[0:2] sls oy L Reset ja o Lol Watchdog o (¢ oS s
Jeolss 5 b il e 5 s 003 Reset ,Watchdog .t J x5, S oasReset L WDR' Jasdl ) sis
ol s Sodpd J a8y S sai Reset sl Uos SReset | ol faall) s cpl 5lesliad b sl

D3h g odss 3 sl ,> Watchdog .t
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WATCHDOG - WATCHDOG
OSCILLATOR — PRESCALER
'.“JATCRrIl_:DSDE@r 8|38 2 ﬁ : :.
\\Mr\r\r\r‘rir\r
WDFD >
WDP1 ;k
WDP2
WDE
MCU RESET
Watchdog Timer Control Register
WDTCR |76 |5 4 3 2 1 0
= (‘U -1 -1-{WDTOE | WDE | WDP2 | WDP1 | WDPO

s g 8 b oyl Sl Jls Watchdog el s L5 :‘Watchdog Timer Prescaler[2:0]

S e e Jader lee | 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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U WDE o g5, S ozip L :Watchdog Enable s Watchdog Turn-off Enable
SRS L Sole g il 08 b e S1asd e dled 8 ali 01 055 S L eat s Watchdog
bl w5 s e Bl 0T 038 Jlb e (sl bl sy e pbit WDE (65,

AL 3L 035 M3 Sl o8 ke WDE ) s G, WDE 5, WDTOE (s e 0l jes
(555 S Iadons

A5 SG 1L WDE 651 s b 150 5 ey (S le b Y
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/O b i) Ol 1) g
PINXx ; PORTxXx DDRX ;4w gl)ls ATmegal6 s xiD ;C B A oy e 51K 2
jPORTA ‘DDRA cg:))ﬁ: J:JJ‘LSLQJ.‘.""":}J JLZA Q‘)&MMB&C)J}:MLJ.’JA &_é)}-XdSoJﬁ

G aJwT Jﬂ) JJ&.:JA ;QLE)AS::J;JPINA

Data Direction j.>,

S &S LS o pend 5035 Doy (§ 033 L ey ol ol S rUj\AS)}Ja}LwM) o
Blre o 258 4t 5 K e opl Sl S Sl plUS s 655 ST Sose e A b (63505
DDRA = & jle |21 L Jls Olge 4 Ail o (63555 Dol o 03 535 s, S O

DDRA 7 6 5 4 3 2 1 0

s S | o | s | S | A | oA | A | st | s

AL el (g S s Ol 4 S S 5330l Sy (6 ool S w0 Sten e opl 5 Shes

A0S SEL AL (535,585 oo 53 3 AS o e L O e e 555 e ati g Sy (5 4]
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4\5&‘)}&)3ydm&u‘ﬂjbdﬁotjbg.b}.:dadw%QTQL}UA Sl Pull-up el oo

S osled 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| S| e | sy | T
e T I B I I IR I
o3ls g

Pull-up A

PINX
453 1, PORC wrslinr s Ol g 4 358 ol ey cnl Dlsime Al oy o Slie S sl

dw‘ﬁwclﬂ.ucﬁL:ObllOlOOOO J.:b.:PINC ‘/‘:'“'?}))‘J'Eﬂj("”‘;b 03;6.).;{/&:% S99 Q)M

AL ) Doge G 4ol

PINC 7 6 5 4 3 2 1 0
o el 1 1 0 1 0 0 0 0
osls g S S Ao S e Band Banad B
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SIMPLIFIED DISGRAM OF o
LOGIC LEVEL OUTPUT | g
FIGURE 1 AN BE DRIVEN
*5 BY LOGIC GATE =
LIMITED >
CLRRENT!
1 FIGURE 4
+5 TYPICAL OF INDUSTROLOGIC RIO-8-LL
CLRREMT
LIMITING
RESISTOR Y _
z | |
LED REQUIRES A +
iy oR DRIVE TRANSISTOR
L (MAYBEN |
4* >—>—|> FIGURE 5
RELAY VMTH T¥PICAL OF INDUSTROLOGIC
LOGIC GATE BLACK EMP RIO-8-0C OR DISCRETE RELAY
— SUPPRESSION
FIGURE 2 +% DIODE oy
LOGIC LEVEL DIGITAL QUTPUT . CURREMT
(LIMITED CLIRRENTI) LIMITING
RESISTOR
E
LED
------ OR
+5 — |4
3|
oF —4 »
17 SOLID STATE RELAY
FIGURE 3 QLTPUT MODILE

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
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- Flash EEPROM SRAM Max F.max Ve (V) 16-bit 8-bit PWM - UEET . 10-bit Intermupts Ext

(Kbytes) (Kbytes) (Bytes) 110 (MHz) Timers Timer (channels) AD Interrupts
AT90PWM1 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
ATmega128 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 05 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
ATmegat645 64 2 4096 54 16 1.8-5.5 1 2 4 1 1 usl 8 23 17
- YYY -
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ATmega6450 64 2 4096 69 16 1.8-5.5 2 1 usl 8 32 17
ATmega649 64 2 4096 54 16 1.8-5.5 2 1 usl 8 25 17
ATmega6490 64 2 4096 69 16 1.8-5.5 2 1 usl 8 25 32
ATmega8 8 0.5 1024 23 16 2.7-5.5 2 1 Yes 8 18 2
ATmega8515 8 0.5 512 35 16 2755 1 1 16 3
ATmega8535 8 0.5 512 32 16 2.7-5.5 2 1 Yes 8 20 3
ATmega88 8 0.5 1024 23 20 1.8-5.5 2 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 usl usl 8 2
ATtiny24 2 0.128 128 12 20 1.8-5.5 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 1
ATtiny261 2 0.128 128 16 20 1.8-5.5 2 Yes usl 1 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 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 2 Yes usl 1" 19 2
ATtiny84 8 0.512 512 12 20 1.8-5.5 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 2 Yes usl 1 19 2
- YyYY -

www., Mohandesyar . com



http://mohandesyar.com
http://mohandesyar.com

www. Mohandesyar . com

Page 1224

AVR olki s, Pinout :¢ w4y

ATmega64,ATmegal28 ATmegal6, ATmega32
@G =
____EEEE PDIP
SH006068806 ST a
o . 222288288 2232 \__J
SZEPILRIRELZOERY (XCKITD) PBO O] 1 40 [0 PAO (ADCD)
TDQ”EDDPDDTEE””:‘ (T1) PB1 O 2 39 [ PA1 (ADC1)
BENC 1 u&)m ©© @0 W5 D 0 W0 00§ “4B:|PA3(AD3} {|NT2."FK|NU) PB2 O 3 38 [ PA2 I{ADCQ)
t?:g;ﬁg%fgggg j;gs:;iﬁgg; (OCO/AINT) PB3 O 4 37 [0 PA3 (ADC3)
' nl
(XCKD/AIND) PE2 O 4 45 [0 PAS (AD6) (SS) PB4 O 5 36 B PA4 (AD04)
(OCIAINT PE3L] 5 44 [1PAT (ADT) (MOSI) PB5 O & 35 [ PAS (ADCE)
(DC3IBANTS) PE4 ] 6 43 PG2(ALE) (MISO) PBE O 7 34 O PAG (ADCH)
(OC3CANTS)PEE O] T 42 O PCT (A15)
(T3ANTE) PEE ] 8 410PCE (A14) (SC:;)EEE._:’_ ge 33 11 PA7 (ADC?)
(IC3ANTT) PET O 9 40 O PCS (A13) 09 32 1 AREF
{s81PEOC 10 39 PC4 (412) YCC O 10 31 3 GND
(scr P10 11 38IPC3 (A1) GND O 11 30 O AVCC
(Mosn P20 12 37T OPC2(A10 .
(MISO) P31 13 36 1PCI (A8) XTAL?E g 12 28 O PC7 (TOSC?_:I
(0Co) PB4 ] 14 35 [ PCO (A8) XTALT ] 13 28 O PCE (TOSCT)
(OC14) PE5 G 15 340 PG1(RD) (RXD) PDOD O 14 27 [ PCh (TDI)
O o g s RTRARRRREH T (TXD) PD1 O 15 26 [0 PC4 (TDO)
UUouUUUggUu oy (INTO) PD2 O 16 25 [0 PC3 (TMS)
Eigégggggggggggg (INT1) PD3 o 17 24 [ PC2 (TCK)
223° “TEEEEGEEER (OC1B) PD4 ] 18 23 [ PC1 (SDA)
ég S 5 ZZ’% (OC1A) PD5 O 19 22 [ PCO (SCL)
3 2338 (ICP1) PD& O] 20 21 O PD7 (0C2)
ATmega8 ATiny26
PDIP
7
(RESET)PCB] 1 28 1 PC5 (ADCS/SCL)
(RXD) PDO | 2 27 [1PC4 (ADC4/SDA)
(TXD) PD1 ] 3 26 PC3 (ADC3)
(INTO) PD2 [ 4 25 [1PC2 (ADC2) PDIPISOIC
(INT1)PD3 |5 24 I PC1 (ADC1)
(XCK/TO) PD4 ] 6 23 1 PCO (ADCO) (MOSIDI/SDADCIA) PBO 1 20 1 PAD (ADCO)

vee 7 221 GND (MISO/DOIOC1A) PB1 ]2 19 I PA1 (ADC1)

GNDO 8 21 H AREF (SCK/SCL/OC1B) PB2 3 18 1 PA2 (ADC2)
(XTAL1/TOSC1) PBA] 9 20pAvee (OC18) PB3 L4 171JPA3 (AREF)
(XTAL2TOSC2) PB7 O] 10 19 [0 PB5 (SCK) Ve E 5 16 g GND

(T1)PD5 ] 11 18|71 PB4 (MISO) CGNDL6 15 pJAvCee
/ (ADCT/XTAL1) PB4 |7 14 I PA4 (ADC3)
(AINO) PDG L} 12 1rpPBs U"BSI’QCD (ADCBIXTAL?) 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 v 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
528 | TIFR OCF2 TOV ICF1 OCF1A TOWV1 OCFD B4, 115, 132
52 SPMCR SPMIE Ri - PGWRT 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 Focz | weMz20 comz21 comz0 wem21 | csz2 | cs21 | cs20
TCNT2 Timer/Counter2 (5 Bits)
QCR2 Timer/Counter2 Output Compare Register
ASSR = = = = as2 | Tcnaus | OCR2UB | TCRauB
WDTCR - - - WOTOE woE | woez | woe1 | woPo T

5207 (3404 UBRRH URZEL - - - UBRR[11:5]

N UCERC URSEL UMSEL UPM1 UPMO USBS | UCSZ1 | UCSZ0 | UCPOL 164

51F (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 | MsTR | cPoL | cPeA | sPR1 | semo 135

UDR USART I'0 Data Regrster 181

UCSRA Rxc |  T#c |  wDRE | E [ oer | PE [ uax [ wrcw 182

UCSRE RXCE_ | TXCE_ | UDRE | R<EN | Txesw | ucszz |  mxBa | 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 vo-wire Serial interface Data Register 180

502 (522) g ] twas | Twas | twaz | twazr [ twer ] [ wwece 180
501 (521) Twer [ Twse [ Twss [ Twsd | Tws3 | = | [ Twpsp ] 178 |
500 (220} Two-wire Serial Interface Bit Rate Register | 178 |
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