AVR ;3,250,800 b b5 cBas oy,
(ATmegas)



www.mohandesyar.com

PC——

WWw. nohandesyar . com

e 1 cpos I Al ganns
(S Fan [heB § Stigg sy e

5 G )5 wiilsi 5 asS 1S5 ) pladl a5 asly a5 (g 51 il 4 &g 5o

REYW aas Sy, wes plxil 1) lusl suisS ains
DBl (o0 Sl 0 S aals Joles b,

DheR oS 35 az g A5 (nl 4y Sl 2 Sl Sy, pb Gl e g Al 0 4 5 ol

Lol Slgy ol o

oS 5 L leg 0gd oo JoSid dolip g Sl Sdg STl sl o 5l Dby, S ool cl> o

oS o0 S5 1) 5 sl Ssl sl

ane & 38 01y bl ol [
L;’F l { L“"‘L-.!J LE-“'J*] -
¢ il ¢ ZoB 0)
{ kel
nil_p..@ ¥
(e ¢ L 22y
H.
[ ame
do il lgera
y et o
(onet Ll sl ¢ 8 5L b e ol
I (oen ¢ |32 ¢ 199
il g gl 58 0500 dh ull jLialas
S 3 e IS o3l Lot 1 igs o o2 W sl Caan | Sl sl w5 S 5o

c35,l Ll des a4 zlasl s Sl 5l can o g 0S sl 1) o Cuend ol ples



www.mohandesyar.com

WWw. nohandesyar . com

o S 3 sl Ceend 5l 0,105 zlasl LT ase 4 Silegs! YL G Mo

e +VCGC
Qs =
S b B ) g

Ailogl | guill 235l 3B el

@ | e

LDR1 550 gd

[y gl

Q%)
LDR2

2 e

oz MUSUJMJULI_QJ __1|.'L$|.\.u



www.mohandesyar.com

WWw. nohandesyar . com

— ovgleg S — 92Xz — b i e Sl e ane j3 Sk, Slitles 223 Lo iz o
ol 00 5 e i 35T — o — O e

S Eoyd b ol Sy Sl cwl i £950 sl

rhas Codad Sl

s (S e § s a3 1) Joslie 18 (50 4 Sy (Ste (e Wl il s L,

CAS 5508 s 512 sy g o (S0 5l g S JLis obes akee 50 ek 18 0 4 S,

Dl oo abldS IS Olgy &S y0 a4 Cewl (6508 aole Gl g b it 3l olns SO ais

N E
DS>9,9 ol B 09,5
— J s ] a

EXs
EXe



www.mohandesyar.com

www. nohandesyar .

com

ol Pl
e Lo oo

2 —» 10

10— 2

16 —> 2

2 —>16

)ug

35.|L§T— Jlazuo
CAJj()‘_ O

7&1%“&%“&%“&

TTL

DEC | BINARY | OCTAL HEX
0 0000 00 0
1 0001 01 1
2 0010 02 2
3 0011 03 3
4 0100 04 4
5 0101 05 5
6 0110 06 6
7 0111 07 7
8 1000 10 8
9 1001 11 9
10 1010 12 A
11 1011 13 B
12 1100 14 C
13 1101 15 D
14 1110 16 E
15 1111 17 F
v TTL
sV
1
2.4
+5V 1 ki
0.5
0
0 3
L 2o g wag A S8 L
V4 CMOS
Voo
1
3/3VCC
<y 3-15
1/2VCC
0

0

Ll S g ey A g5 b2

54%%5@

4@%‘&?5‘&

CMOS
AGEEL

S IC

b IC



www.mohandesyar.com

WWw. nohandesyar . com

oo b oS

NOR,OR =2

NAND, AND =.#

fosy,

INAND

4|:ﬁ: % v Toy;  NOR
Kr .

Z)él.f&:‘.:f X

<,

Qs oo Gl by Jg el cal 5y ( ) ol J<:§
a2 K ‘I \

(023 sod i |y 3laie <05 (1)

O O O

x_v 1 XOR1 XNOR

. A XOR ool o
% Xy+yX

O 3 3

iy O 3

X XNOR
Y L I | O

1

O
o

-



www.mohandesyar.com

WWw. nohandesyar . com

PIN = 5990
oals Hlid oS Canglin Coms G 0 Ly jeue A Gl AT 09l o aS SL g0 Olehad 4y 0990
9 s S Yaoma |y 09 o 0018 joue b, a5 s el YU LT Coglin callbee Caomn y3g
el (oo sSae | il
a8 (oo y9ue |y b g 0ad oligS Jlasl ol pias a5 5l ags Wil 5Ly aST Slej

3 L
I """T“#""" -«,rﬂl;ﬁlrr,rit".

+ | |- +]
A ]
b S

:u”a.osl.s.o
L 25 olse bl 5ylae 0 50, aiS oo @l 1y oad il 5l b g Gl S8 el b Cueglia
cale las ae o

298 o0 Ol ol Ba by 5, ol 6lS, 0ol e a5 5L 0590 Cunglie jladeicieglie

w ks g8 sbml, (Sl (88 e L) el g

PR sleus

2 030 Lt Ll s (55, » () slo 95 D90 4 o)lgen (5318 wST 5 (S sla Cuglis
109 (o0 dwbre 1) O jgo A L] Ceaglie 4S540

Un_'-.-.J....a_,.'u
£

m 11 B

[ T P P P= A R [Ty 1 b s e |0|'_1--'J-J-P

..
AL

Fe=

b |

el

iy
g "y
n

ol
4

dl &
L.;DLLP 1o
A

ERRRTEE

s @



www.mohandesyar.com

WWw. nohandesyar . com

ol

S (008 (S SL &g ) (S S5 A &Bly Sy o3

B9 (o0 Ol OB 5o b g oL 9l — 0,85 Sn s 2 g 03,8 paiia ) Hlade s (3l cud b

G995 Jleel 0 4 pgloe Sj0 @ Glgs (o0 &S el (luily DS ST 0o Jolaar )5 51

iy g0 ool 5B @ 058 ey lade onl Sl eads Jlael 5Ly ST

LSl ol cad b g 1S weet Sl o5

Lol e jo wub g osg B b o3l £58 ol wls oYU s (b by oSUl 5

555 51,8 ool 8490 asuine Canad 3 DC 514
voonf

| -y e P
-,.__:-_-: lll--_.--I It-_,:-.a----'\-r o=
i b= O N LI, Py

-'1__|'-'1 _d. l--\-"\__;-d-ﬂjl

H(Sldos sl 0usss o gi) cul ol

el T 5 ol >

Lol Jho (29,5 — b gz e 5Ws 999,94 Jlesl 55 ST
Lol S 5By G (2,5 Al @z e ) Gl (69955 4 Jles! 5Ly S
Ll giie 5Ly SO (29 5wk @ e Sl e (69559 4 Jlesh 55 ST

L ol

e '?%7 - Bl

LETET ]
N

Reference 5Ly a azg5 b 00,5 Bl ,0 jguiw 51 1, (639,9 5ty casl ST 0,018
S (oo (e ) Sy g She |y (29)5 (oad pelail Slagadly aliwy 4 o5 (3W9)

L
E oo e g o
‘_I—I— J
AR B owe S
+ © i 5
vee ok S GND



www.mohandesyar.com

WWw. nohandesyar . com

$ 709 090b b Hguuiew

oo 8l 50 005 18 Lawgs ] Ob3L g oS e 0,95 p s 4y g 0 ool 8 saiie 8 lawgs e ,8
SO0

Lo cplply wilo cub jlas Uas ao )0, 0 od Jl oo 3 a1 o a0 by g 51 43S0
W*SGQWLQ)WLJ""))%)Q

el o o lawgs aub g Gl Crw Ll aseis aiius ;) oo 035 ,.5 g ooiiw 3 LED

D9

Jy8 axdad G 0 w2 boni o5 g ot (8 AT Cul g0 4 308 gole s jgein 00 (5 4isS
CAd (28 GBS 9 S S s o5lasl sllo e jgaiiw 5l a5e3 pl s ls

g 5355 bl sl

ol ol (Lo 40 520 sosiw 3 gl oyl 8 saniw s Led b > pdas ol p R2 coglia

andl ol )0 i Coaglie G Oyg0 4 003 1S 09 oo (bl weSae O g0 4 005 Led

al 5Ly oS oo lowy Cdl o )] Ceoglie 30,8 ygole andl il 0 b aiS o Jes 30,8 yg0be
098 (VEC) G ] (9,5 &Sl b oo oo 2olS 1) 5 dslie Coiie

GP2504
zzo% SY110
J?— WCC N —
out
_ asie
sv. K \Wels ‘Iil— %UUK
T ouT
DC s y5i90

Cuz ol oo Ol Cuz 00,5 weSae Lol (Sis by Cuz 4 jeige U2 Cux

oS 2oe |y Hgige &S >



www.mohandesyar.com

WWw. nohandesyar . com

310 (S 55390, 5 bz 41 988 (oo Ol (IPM) dids 2 y90 o » DC 5350 S o s
1000 rpm & 500 rpm L 900

0905 a5 48 V B 1.5V osgamme o b slo 5 L )y oo 1) S5 DC (slo 9540 5L
3590 (Jyese 9,5, 5 gl aS aes oo LA ) jeige (ool 5Lg s H5ise (59, 2 oad (At 5Ly
5 25T oo eanms plas Sl cnl oS Lz, wil (oo s Sl (0U 55 o 5o 058 (oo Jloe!
Sged Jlagl joig0 a5 lgi o aS (gl odl dogs

S e a4y, wiS oo )1 (U 5Ly o 590 45T Sl s H58ee 5l 5y Gl ke 0l >
Lol oo i3l b,z e b ke Ll b o s Sty

D9 (o0 yge (g Sl 0 S ol jlre v Sl i L LSe35 STl

2A 5 o550 ma sogase 00,5 5 sla b ,> slls Jglae DC sl o540
RUCRI

: W yoig0 youly0
(L293 . &)

U/

EMABLE 1 J1 18 ] Vg (5W)

neutt |z sf] mweurs  GHD

QUTPUTY 3 L293D T ] OUTELT & :

GND “ - i
755

GND LY

5 12 ? ke

QuUTPUT 2 ] 11 T3 LT
i&n 48

i 7 wil meura V5%

¥s 8 of] ENABLE 2

[ osiee La) omgt 4y

cul Slg P Lclg B jl gls g jbw Jles : ENABLE

palP plips pppiing g palolas T Slla pgions 12 g2g)8 plisas wagyg : INFUT
@85 oo oaladiwl LHAN |_|;1 i, j.l.l.i.l-l.l sl lega gl pacuwl wags: OUTPUT



www.mohandesyar.com

desyar.com

ULN2003 ..

it JUS 7 1 5550 59200 o (o 5T 00
obyz el e 600 JUS 52 a5

ol @ (o (!
LM324

5 ST 68959 10l cdlb> S5 0

WS (oo dmlis @20 By SO L, o g
ST oo RS 9,500 Sl o g She 4 g

ge ~ » n LM358 |
3 B B e B il
ra TR i 1
o S M O 0 O 0, 741 v
- - 48
L L LJ L,
: - 17805 ,5¥o5s, oo
ca2d oo b, 150 ma sgu> 0 78LOS s (sl
-
7808 )
FELOS
IN{7.5-14) ﬂ OUT(5v) AUT | J: LI



www.mohandesyar.com

WWw. nohandesyar . com

) S 9 S
— bl 51 Z8 — il 518051 — Yy 5550 51 6811) Gigyme slo J 1S 5 Sece
( Jinl JAVR 5 oz 5500 5 PIC 16x
A3l oals 4gs ( gelames aaw) QFP 5 (b Joz) DIP 55 5l gan ates o a5
Loonl plo o)l 1) 055 sle Ol asgemme § Ol jgws asgomms 558 slo 55,500 51 S0 2
s 12l BB (6,500 55, » 09 atdgi il 51 (S 65 2 45 (6l el ot )5 5Le [0S,
ROM s RAM 636 b jgunns 5,500 2 0 j5kaio a0 (5lo jgmmnsgyy 5,500 9 J 558 5,500 Sglis
b IS 5,80 3 5 Vb o jgmsg 9,80 S pos a4l 5 095 (5,0 10 /O (slo )y 5
I 00l Sypats i 51 T/O slo &y g ROM g RAM (G 6o s J S 9,800 el
S o0 Pk OledeS o sgunngn 980 sln (I
IS )5S 5,50 5l as gl LAl
Ca8 o A y9,he g Fge g d LIS Slawlxe 5L 8,5 00,9l -1
1 ol e 5 b ool o UL wiile (a5 gl 38l o5 zls Caws 4o -2
o S 5 See gl slazel LB g 00 S aslie -3
S5 oS on 555 Ol (o0 FeeelS s Programer alows o, -4
g oo el Alwd dw 4 AVR slo J 5y S
(ATiny) Tiny AVR-1
(AT90s) Classic AVR-2
(ATmega) mega AVR-3
L ol asls WUk o Tiny AVR | ogi o b ye Ll 10 09350 SISl a5 g5 3 ) cglis
5l be 4 g ol o b Mega AVR & cais (6,568 Ol jgiws degozme 5 4l dlows
Classic 5 ails 1, @bl zSla> e Mega AVR & ls 1) LIS J8l o> Sausmy bl
a3 s dw w5l 4 olsl sl aldlai S e )18 g5 90 opl e o>  AVR
Ll 51 e oz slo 7,b 40 0)g 0l il sods oy Koo 04,5 g0 51 3 lClassic AVR
Tiny AVR L Mega AVR o535 | ol aili b Ll 51 o o M g 090 o0 ool
Al odds (350>
oS oo 03l ATMEGAS J 58 5 So 5l Lo 05> 02l o
Atmega8L , Atmega8 losogas
oS o0 03liw/ AVR RISC (5 yLoxs 3

5 Bran o5 5 Ve S -



www.mohandesyar.com

WWw. nohandesyar . com

Ngd oo 1y Koo SWS S5 0 s 1351 a5 YU 0,5 b Jodd! jgw0 130 sl ls -
605 iz, 3248

I6MHZ .5 5 ,0 1I6MIPS b i o -

318 gl 00109 doli o, aladl>

-3y el 6 151 FLASH alisl> ol 8K -

(WRITE/ERASE) (5,5 SU g oyiig ,L 10000 colis : FLASH  alasl> ¢ ,lab
SRAM sy abssl> el 1024 -

-3y by 6 151 EEPROM  abiil> ol 512 -

(WRITE/ERASE) 5,5 SL g oyxsgs b 10000 coLls : EEPROM  aladl> 5 |l
EEPROM ools cbla> g FLASH aal, Jas-

il Sloogas

2o slyls g 152w PRESCALER L oo 8 (TIMER/COUNTER) ,lS — o5 g0 -
CAMPARE

s sl g 15 PRESCALERL s 16 (TIMER/COUNTER) 65 — ol G -
CAPTURE , COMPARE l»

PWM juls 3 -

MLE , TQFP la cais aies yo Jlazs 4 SolbT Jowe JUS 8 -

i 10 cBs L U 6

e 8 s b JUls 2

PDIP ow aws o Jlusus 4 SolbT Jows JUIS 6 -

e 10 cas b JUts 4

e 8 s b JUls 2

I3e 90wl L (REAL-TIME CLOCK) RTC (! ls -

SRS ST oosS anslie S5 -

&3y by J6 Ju,wUSART -

L1 el L g3, asbiy L8 WATCHDOG -

(IN - SYSTEM PROGRAMING) Jas J5s 53, asbp ! pSPT Uy bLS )| -
SLAVE L MASTER &40 4

(TWO-WIRE) aerus 55 53,5 b bLs,) ekl -

H 59,50 059 Gluogas

POWER-ON RESET CIRCUIT -



www.mohandesyar.com

PDIP

WWw. nohandesyar . com

(STANDBY , IDLE , ADC NOISE REDUCTION , SLEEP cil>5 l)ls -

POWER - SAVE, POWER - DOWN)
)5 5 3 (INTERIGHTUPT) aasy sole -

o0 0,8 L35 RC g3l (olls -

ol L o Sae -

CMOS (5555555 Lawgs YU Ze o g s (B pan Ol -
25°C, 3V, AMHZ ;> & yan oyl

(ACTIVE MODE) ,.1 Ls3.6 Jub cdl> -
(IDLE MODE) ,.1 Ls 0.1 55 o cdl> j0-
ol 9,50 5 : POWER — DOWN o> s -

(6,0) Flkos slo L9

(Atmega8l) ¢!, 5.562.7v -

(Atmega8) <l 5.5v 5 4.7v -

I b ils )8

T < (Atmega8l) s, SMHZ 5 OMHZ -
% % (Atmega8) !, I6MHZ ' OMHZ -
Eggggg G2 dims ¢lgil 9 /O bohas
aalalalalya Sy by HEWO) 755 1 53559 > 23 -
L L L LX< |, (5 MLF,TQFP 32 ,PDIP 4\ 28 -
O T O N~ o0 0OWoOowu s m, - (e ad)
OO0O000OO0OZK >mm oimhpm St j9ed
o oo O« <o o 0ondo b &l S
A ]t
W M~OLWSTONT—TO®OWOM~ O W0

il i

N O 2901 O

O ~— O O =
— N ST W) O M~ 0 g —~ — — — —
HEpEpEREREREREREREREREREEE
WO N O FTONONO O©INDO
OO0 O00O0pgpzoOoomo o0 AOQmm
AooO0oO0O0S@GoLooaoood
FONno+«-o S -o<-n
w X X = & k& 88k Zz2z0
WD rkEZ<£ £ XY = = < < =
W — ~ = = ) = 9 — ~
5 X i



www.mohandesyar.com

WWw. nohandesyar . com

Codewizard AVR 4 Codevision AVRL |,
3L 2 ey g 9wS (oo Suls 1y New a 35 File g 51 aoli o (615219 coi 31 oy
cdeS Sl | Project Cuowmd g o 4. Sgu

Eoniinm _| -B Create New File _|
. File Type
Yaou are about ko create a new project, —
“--fﬂ" Do you want ko use the Codetwizardayr? ™ Source 0K

oS o0 SlS [y YeS aaSS g 3gu 0 3L cONfirm o iy 0K anss 695 LS 3w

.

S (o0 i 1) 315 Lo S o A oy

£ CodeWizardAVR - untitled.cwp g]
File  Help File Help

¥ CodeWizardAVR - untitled.cwp  [X]

LSART l Analog Comparator l ADC l aFl ] USART ] Analog Comparatar ] ADC 1 SF ]

I2C | twie | 2wiepx) | 120 | twie | 2wiegzg |
LD | BitBanged l Project Infarmation ] LD | EBitBanged ] Froject Infarmation ]
Lhip Parts ] External IRQ) l Timers ] Chip l Fortz ] External IR ] Timers ]

l Part D ]
Data Direction Pullup/0utput VY alue
Bitd Outl 0/ BitD Clock: (2000000 4] MHz
Bit1 Out 0| Bit1
Btz Outl 0/ Bit2
LA D B [ Check Beset Source
Bitd In T! Bit4
Bit5 In T| Bit5 Prograr: fype:
Bt In|  T|BitE |spplication =l



www.mohandesyar.com

VWWV.

i Information

Compiler ] As&emhler] S Help

Chip: AT megad

Program type: Application 0 Mew ] 5P ]
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unsigned char sensd;
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/*****************************************************

by mohammad javad fotuhi
*****************************************************/

#include <mega8.h>

/I Declare your global variables here
unsigned char sensd;
”**********************
forward (void)
{

PORTC=0b001010;

}

”**********************
left (void)
{
PORTC=0b001001;
}

”**********************
right (void)
{
PORTC=0b000110;
}

[ stk sk ke st steste sk st stk ke st stttk

void main(void)

{

/I Declare your local variables here

// Input/Output Ports initialization

// Port B initialization

// Func7=In Func6=In Func5=In Func4=In Func3=In Func2=In Funcl=In FuncO=In
// State7=T State6=T State5=T State4=T State3=T State2=T State1=T StateO=T
PORTB=0x00;

DDRB=0x00;

// Port C initialization

// Func6=In Func5=In Func4=In Func3=0ut Func2=0ut Func1=0Out FuncO=0Out
// State6=T State5=T State4=T State3=0 State2=0 State1=0 State0=0
PORTC=0x00;

DDRC=0x0F;

// Port D initialization

// Func7=In Func6=In Func5=In Func4=In Func3=In Func2=In Funcl=In FuncO=In
/] State7=T State6=T State5=T State4=T State3=T State2=T State1=T StateO=T
PORTD=0x00;

DDRD=0x00;

// Timer/Counter 0 initialization
/I Clock source: System Clock
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/I Clock value: Timer O Stopped
TCCRO=0x00;
TCNTO0=0x00;

// Timer/Counter 1 initialization

/I Clock source: System Clock

/I Clock value: Timer 1 Stopped

/l Mode: Normal top=FORWARDFORWARDh
/I OC1A output: Discon.

/1 OC1B output: Discon.

/I Noise Canceler: Oforward

/l Input Capture on Falefting Edge

/' Timer 1 Overflow Interightupt: Oforward
/I Input Capture Interightupt: Oforward

// Compare A Match Interightupt: Oforward
/l Compare B Match Interightupt: Oforward
TCCR1A=0x00;

TCCR1B=0x00;

TCNT1H=0x00;

TCNT1L=0x00;

ICR1H=0x00;

ICR1L=0x00;

OCR1AH=0x00;

OCRI1AL=0x00;

OCRI1BH=0x00;

OCR1BL=0x00;

// Timer/Counter 2 initialization

/I Clock source: System Clock

/I Clock value: Timer 2 Stopped

// Mode: Normal top=FORWARD
// OC2 output: Disconnected
ASSR=0x00;

TCCR2=0x00;

TCNT2=0x00;

OCR2=0x00;

// External Interightupt(s) initialization
/I INTO: Oforward

/I INT1: Oforward

MCUCR=0x00;

// Timer(s)/Counter(s) Interightupt(s) initialization
TIMSK=0x00;

/I Analog Comparator initialization
/I Analog Comparator: Oforward

com

/I Analog Comparator Input Capture by Timer/Counter 1: Oforward

ACSR=0x80;
SFIOR=0x00;
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while (1)
{

// Place your code here
sensd=0b00011111;
sensd=PIND&sensd;

if(sensd==0b00000100)
forward();

if(sensd==0b00001110)
forward();

if(sensd==0b00001100)
right();

if(sensd==0b00001000)
right();

if(sensd==0b00010000)
right();

1f(sensd==0b00011000)
right();

1f(sensd==0b00011100)
right();

if(sensd==0b00000001)
left();

if(sensd==0b00000011)
left();

1f(sensd==0b00000111)
left();

if(sensd==0b00000110)
left();

if(sensd==0b00000010)
left();

if(sensd==0b11111011)
forward();

if(sensd==0b11110001)
forward();

if(sensd==0b11110011)
right();
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if(sensd==0b11110111)
right();

if(sensd==0b11101111)
right();

if(sensd==0b11100111)
right();

if(sensd==0b11100011)
right();

if(sensd==0b11111110)
left();

if(sensd==0b11111100)
left();

if(sensd==0b11111000)
left();

if(sensd==0b11111001)
left();

if(sensd==0b11111101)
left();
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