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AD ZHEE =DI3t 8L (UHEE AE =,

S xJ|318H01)

void adc_init(void)

{
ADCSRA = 0x00; /ldisable adc
ADMUX = 0x00; /lselect adc input O
ACSR = 0x80;
ADCSRA = 0xC6;

}

o
Q

Hote ME2 AHES AR

void startConvertion(unsigned char ch)

{
ADMUX =0x20 | (ch & OxOf);  // 2IBIE &2 A=

ADCSRA = 0xc7;

}
SEet A0l S8 = L= 2HE 2= As =Helsh =0 AHE s
=Lk

unsigned char readConvertData(void)

{

volatile unsigned char temp;
while((ADCSRA & 0x10)==0); /2AHE 220X JICH
ADCSRA = ADCSRA | 0x10;

temp = ADCH,;

return temp;

=]

(==




ADC £ AI8dls dAE 2T

VL C_hodule
7

o

-
Ri 330R #

J?; Ay

VECC_Module
7

Dz

£
R 330R *
Ay

VLG _Module

| J
1

VEC_hodule
e

0
e Left Sensor

J F2 Th R

Ay

VCC_Module
¥

wy [ Y7 Right Sensor

—
m
=
=
a

oo
Left densor

B L] ]

CoM4 —

Right &ensor
=D

= LM



. AHE 28 RS (Stepping Motor Control)

AHE ZEE?
AHE 2B Step Ol 2o #S&= ZHOICH 492 2
B1&f0l JAOAM & A 8 AH MAlGHHA Z2HIE 3 &t

E 340|E|. él» A Gl C E% 1.8" Ml

-/

&l =1
AHZ 2E+E= AC servo, DC servo 2 H

=2
=
[e]]
2
g
=
=

0 et 2 Mool selst 2l =I0AM gH 8

= AL

AHE Z2E= pulsedil 2lof digital 22 M O{ot= X0l Jt EEd
OlA AtEshI0 Hgset 2E0ICH AHYE ZHE UOE ZH =
=otJ| ?let feedback8l0l, ol &l 2=E 2oL, &E0G U
Ct. 12l4d, systemOll HE= F0T= =J1 84501 2FEO 2
It E0Iot0H, < A2E0l =2 systems= & = UL

SHO Hioh EX Al 02 2 X EJEX E2)IF QI 0l X 20|
= tX =0 a8 S0 JA0MT AHE Z2H0 F0i6t

AHT 2H PS5
DCE2HE 3= 2HHoHXI2H MOSts 20l S&OICH BtH AHEZE 2H= 2S3=2
= diEcz SEGHAL M= &8 &
AHE PEHE FSotI M= L2970 SLAT024E 20| AFESHCH L2972 AHE 2
H 230 228 &(2=H)S S0 I 218 20112 SLA7024= SHSUHE ()9
Mg NFE SEAII= Fgs gL
AHE 2HO 252 74

v GEHE"H M48=2 Stepping motor2] O Xt &b(Step)= CHECH.

v SER 2H 28 AMSE SZE3t0 Stepping motorE 2 S8tHCH.



@ RS B3 -

1. Unipolar /&
2t2+0| coil0fl 1902l transistor)t & £E 1) transistorE ONGt= A2 2 A 2 coiltfl A
FE S2 sttt £ DAL 20l 122t coiltll= 87 (A -> Com, A" ->
Com, B -> Com, B' -> Com )0l S2X &=Ct 0l2 20| coiloll 120l &F It

S=X %I HE Wl unipolar(BE=48)2S0lct 2210 UL

4

2. Bipolar &

Stepping motor 2] S22 = M=F AW 22 AHE FH2Z ZLh= unipolar?
2l sl2= =SEGHXILH M= ZH0AM2 torque £ JH&GH= bipolar #&0lct=
210l QUCt Ol bipolar 2= motor 2| coil Ol WiZ2 MFE S22TSE S0l

. Ol ZX0IA= bipolar S0 2tot0= =X E=C

r

0 O

o

o
Stepping motor 2| R S&

tH
20 UL 0lH=2 Z2HS SF0 MetA
-

JIZ2HQ AXL AtDAE 20
HIIM A/B, /A, /B & ¢l 430 et 8AAe2 SZ6HH S0 Ot LhEsE S0l
A Als P50l SOHItE dXA0l SHoK =0l HZ2EH0 Us S2NAsS I =

Ct.



44 motor 2| 14 X S&

1.

o Ar I B R =
o — o T ° 3 0
I - ol d
~ 03 Mh ~ € B
1]]n = m e m el
pd = T © N = o
— NI om0 L
m io| - £ 4 M W
. e N o @l v ) m.
u_mw_ O .:__uﬁ <] x W m _.__,M @
= mw Ko F o R
5 W .%mmo_:
|||||||||||||||| o o =__=_ m.JI =) S O AU — M.JI o
j o rE w8 2R g O
............ - | = oW R = F R -
< 0 S ~ .rmﬂ =
) W s = K 200 o0y
....... Tl Es x s LRy ol
...................... S . & R O 8 ot g W
mﬁ 3 W_ o1 OF fo s i o
................ - - o oW w4 X0 5 B0 Rr
S E < mpis @K o= U
.......... - - - ) RY o . =
o 2] ol @ o = ol
....... -- e 2 Sl = X ° oo 3T <
...................... a1 © @m = oD ol ¢ & JT.A‘_ M.
— 0] — ) K. [72)
S N . . 0 S z & f & 2o .
o 10 F oo TS H& m W._ (TS
P : T = WaW=zrFZo g
UGN T R IR R s WM _ 0t TR
g ol o gy %o
...................... S R - o W ol
...................... _‘ ol %QBmemma
I = © Z ° 2
%o %o 0 %0 ajc - = M > % .E_k.m =~
< m < A8 2 1 0 00 = ol
oF » Ol Ol A O & & oF U

A

| & AIZ

2

A



QAN HE

Ot O™t ZCh

1 A d7 A | 2 °
A A8 ON Z 1 UMHXl= OFF
B A0 ON &1 LIHXI= OFF
QUM 90°2HE AMHALESZ 2| MGHULE
A
4 U




2. 44 motor 2| 24 A S&

FI1 2IoH 2912

<]

Rr

o
i

g
(@]
Kilo

0
ur

 —
=

f

ni

UK X atel @BAHU HEHAEI 21D

3. 44 motor 2| 1-2 & X S&

<0

=

| 82 1-2 & HWite

o
T

step OFCH 45°

=
[—

CIFSPN;

et A

=
[—

ULS 2 step rate

BHOH=ICH Step 2 21 &=0F THE SHE0 Bl01 172 2t3 &I W20 3IHX

<r
10

= A0ICH

stCt

=00t

A SHS 2812



@ HW 24

32

c

2H S 2

o b [EELE| GO0Z 2} MEnIgay REPITIES SEq
8} Wi ANSU LY w
nay 13qQWnN U Wnaog szig
Jojopy Buiddals
3y S
G0zr
z
!
Gl b Gl 3 b
LTy L L2y ST dZIRPERH Uld
HATE WEXN.N
WbZOATS Zhzy ok 24 rozr
2 BSY oy — 5 =
400270z 3
P%'Z dOIFPEAH UId ] MM m_m_wm P5'Z dTIBPEAH Uld
Gl 3 d90ip | ddoip | _ b
00Z3 == 5023 AZVTI00N
g
] I ﬁm% £ H
¥ |5 £l
2 Lano waL £ _.
- = mno
L L e MH" 9l EERCES AL H it
gz il A1 FEGES GOZH a0y 1
zozr TV g Y
Z g Vg de3
) kA o 0 Wn HOLS1S3Y
AZF 100l AGTIIN pgTivjoRy Lozd !
B0
ELG NW
L0z T+ (njL b (njLa 1
0z 0z
T HAZE
_ S
ML 1030 W20 5 20zy FOZd
" B85 | — —
4dogzzEnzd
PFZ d9I3PERH uld ¥ MM m_m_wm PS'E THGIBPERH uld
E [ ddosr |_.un_9$ |_.
2023 == 1022 A .
g i} 5 -
5 e &l £ .ﬁ EE o i pedaE 9 10
¥ V| Fino wal |EF _. £_de% ] S £F_dep
2L Glno 4 ECRCE [ T 7E dops
2 2| Fino an RS z T Prc e
! ! T 2T HE g8 Wik < MAib
asa b [ 2F ZE a3 £0Z4 I Z0z £0zr
Lozr LA gy EM IENEEEES
F ] LB dags
Lozn & I

- i
NEL 10l

AgI0loW agTioen




J203 2 Z2H HoASIH PHEE= HAUAEOICH 00122 HESHUAM ddst 2H
HoalsIot =020

MO &S = U201, U202 SLA7024(7026)2 2 LS O HOUlA 2H s&= flst &
oz SEEL SFE s 2H HZ HEHQ J2010 J202 2 HEE O 2H
£ 8=

R201 2 JtEH N2 2H2 dFE & == It MEO0ICh HEo6l =d ZH
°f EJE Z3E =+ Ut

LI AT Metk JHIHAIEI= SLA7024 2 Jl=2 3|2 0|0

H&EW=sE ZEHESH dd2%d S5FF Z5E o0 H2=z Fdoti2L 2HZ2
g ddRo B2 00122 AESHUAN A2ZEYUHE2Z F80l IJtsot)l 2
o GJIMd= E=ZFLES StEANZ *4otD Ot MCU FIW IIENWAM REHIRES
Flet MSE AZEUHECZ 2ot SF st

® MCUFW ZZ272y

step 8N 2HE s &4t
switch(step){
case 0x03 : step = 0x06; break;
case Ox06 : step = 0xOc; break;
case OxOc : step = 0x09; break;
case 0x09 : step = 0x03; break;
default  :step =0x03; break;
}
step g 2H =4
f1o| FTES st Al HOICH 28It 1.8 2/ &St
Ol FEIZS Timer CIHEE FEONAM &otH ZEHIL BHOIH &0 XA SO0IHAH &
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void main (void)
{
char step = 0;
while(1){




step = nextMotorCLK(step); Il 212 switchcase 22 S A &4
PORTD = step; //PORTD 0l & AlISJI A& ZIARUCH
Delay(100);
}
}
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OtcH &A= EHOIDY 2 I
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void timer2_init(void)

{
TCCR2 = 0x00; //stop
TCNT2 = 0xF1; //setup
OCR2 = 0x0F;
TCCR2 = 0x04; //start

Otefl &AAE= EHOIG 2 QIHEES

CIHE E MHIA

=2
-

El
—

Ol Ct.

void timer2_ovf_isr(void)

{

unsigned char temp;
CLIQ);

temp = PORTD & 0x0f;

if(l_speed == 0){
temp = temp;

Yelse{

}

SEI();

/ldisable all interrupts

TCNT2 =1_speed; //reload counter value

temp = motorOneClock(temp, 1);

PORTD = temp | (PORTD & 0xf0);

[Ire-enable interrupts
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void startConvertion(unsigned char ch)

{
ADMUX = 0x20 | (ch & 0x0f);
ADCSRA = 0xc7;

unsigned char readConvertData(void)

{
volatile unsigned char temp;
while((ADCSRA & 0x10)==0);
ADCSRA = ADCSRA | 0x10;
temp = ADCH;
temp = ADCL;
temp = ADCH;

return temp;

void main(void)

{

volatile unsigned char temp, |_sensor, r_sensor;

volatile unsigned char step=0;

while(1){

|_sensor = 0;

r_sensor = 0;




startConvertion(6); /I Left sensor Converting
|_sensor = readConvertData();
startConvertion(7); /I Right sensor Converting

r_sensor = readConvertData();

PORTF = 0x03;

if(I_sensor > THRESHOLD && r_sensor < THRESHOLD){
|_speed = SLOW_SPEED;
r_speed = FAST_SPEED;
PORTF = 0x01;

Yelse if(l_sensor < THRESHOLD && r_sensor > THRESHOLD){
|_speed = FAST_SPEED;
r_speed = SLOW_SPEED;

PORTF = 0x02;
Yelse{
|_speed = FAST_SPEED;
r_speed = FAST_SPEED;
}

printf("ch6 :%d  ch7 : %d\n\r", |_sensor, r_sensor);

A4 BE

/I LineTracer Application

/l Target : M128

I Crystal: 11.059Mhz

/I Programed by Minsuk Kim

#include <iom128v.h>

#include <macros.h>

#define FAST_SPEED 0x80 Ao 2XEUSE T BEE B2 A8
#define SLOW_SPEED  0x10 A 2REUE T =2 B2 M8




#define THRESHOLD 17 I &8Ae erel 20X At

ELOICH st

40
o

unsigned char |_speed=0, r_speed=0; // 2EHE F&

void port_init(void)
{
PORTA = 0x00;
DDRA = 0x00;
PORTB = 0x00;
DDRB = 0x00;
PORTC = 0x00;
DDRC = 0x00;
PORTD = 0x00;
DDRD = 0xff; /I Stepping Motor Port Left, Right
PORTE = 0x00;
DDRE =0x00;
PORTF = 0x00;
DDRF = 0x03; /I LED Port PF1, PF2
PORTG = 0x00;
DDRG = 0x00;

//UARTO initialize

/I desired baud rate: 9600

/I actual: baud rate:9600 (0.0%)

/I char size: 8 bit

/I parity: Disabled

void uart0_init(void)

{
UCSROB = 0x00; //disable while setting baud rate
UCSROA = 0x00;
UCSROC = 0x06;
UBRROL = 0x47; //set baud rate lo
UBRROH = 0x00; //set baud rate hi
UCSROB = 0x08;




/IADC initialize
/I Conversion time: 75uS

void adc_init(void)

{
ADCSRA = 0x00; //disable adc
ADMUX = 0x00; //select adc input O
ACSR = 0x80;
ADCSRA = 0xC6;

}

/ITIMER? initialize - prescale:64
/I WGM: Normal

/I desired value: 1KHz

[l actual value: 1.008KHz (0.8%)

void timer2_init(void)

{
TCCR2 = 0x00; //stop
TCNT2 = 0xF1; //setup
OCR2 = 0xOF;
TCCR2 = 0x04; //start
}

#pragma interrupt_handler timer2_ovf _isr:11
void timer2_ovf_isr(void)
{

unsigned char temp;

CLI(); //disable all interrupts
temp = PORTD & 0xOf;

TCNT2 =1_speed; //reload counter value
if(l_speed == 0){
temp = temp;

Yelse{




temp = motorOneClock(temp, 1);
}
PORTD =temp | (PORTD & 0xf0);
SEI(); /Ire-enable interrupts

/ITIMER3 initialize - prescale:64

/I WGM: 0) Normal, TOP=0xFFFF

/I desired value: 1KHz

/ actual value: 1.008KHz (0.8%)

void timer3_init(void)

{
TCCR3B = 0x00; //stop
TCNT3H = OxFF; //setup
TCNT3L = OxF1;
OCR3AH = 0x00;
OCR3AL = 0xOF;
OCR3BH = 0x00;
OCR3BL = 0x0F;
OCR3CH = 0x00;
OCR3CL = 0x0F;
ICR3H = 0x00;
ICR3L = 0x0F;
TCCR3A = 0x00;
TCCR3B = 0x04; //start Timer

#pragma interrupt_handler timer3_ovf _isr:30
void timer3_ovf_isr(void)

{

unsigned char temp;

CLI(); //disable all interrupts
/ITIMERS has overflowed
TCNT3H = 0xFF; //reload counter high value




temp = (PORTD & 0xf0)>>4;

TCNT3L =r_speed; //reload counter low value
if(r_speed == 0){

temp = temp;
Yelse{

temp = motorOneClock(temp, 0);
}
PORTD = (temp<<4) | (PORTD & 0x0f);
SEI(); /lre-enable interrupts

/[call this routine to initialize all peripherals

void init_devices(void)

{

/Istop errant interrupts until set up
CLI(); //disable all interrupts

XDIV  =0x00; //xtal divider
XMCRA = 0x00; //external memory
port_init();

uart0_init();

adc_init();

timer2_init();

timer3_init();

MCUCR = 0x00;

EICRA = 0x00; //extended ext ints

EICRB = 0x00; //extended ext ints

EIMSK = 0x00;

TIMSK = 0x40; //timer interrupt sources

ETIMSK = 0x04; //extended timer interrupt sources
SEI(); /lre-enable interrupts

/fall peripherals are now initialized




/* Analog Converter */
void startConvertion(unsigned char ch)
{
ADMUX = 0x20 | (ch & 0x0f);
ADCSRA = 0xc7;

unsigned char readConvertData(void)

{
volatile unsigned char temp;
while((ADCSRA & 0x10)==0);
ADCSRA = ADCSRA | 0x10;

temp = ADCH,;
temp = ADCL,
temp = ADCH,;
return temp;
}
* */

void delay(int n)

{
volatile int i,j;
for(i=1;i<n;i++)
{
for(j=1;j<600;j++);
}
}
[* Stepping Motor derive */

unsigned char motorOneClock(unsigned char step, char dir)

{

unsigned char test;

step = step & 0xOf;

if(dir){
switch(step){




case 0x03 : step=0x06; break;
case 0x06 : step=0x0c; break;
case 0xOc : step=0x09; break;
case 0x09 : step=0x03; break;
default  : step=0x03; break;

}
Yelse{
switch(step){
case 0x03 : step=0x09; break;
case 0x06 : step=0x03; break;
case 0x0c : step=0x06; break;
case 0x09 : step=0x0c; break;
default  : step=0x03; break;
}
}

return step;

/* main function */

void main(void)
volatile unsigned char temp, |_sensor, r_sensor;

volatile unsigned char step=0;

init_devices();
/linsert your functional code here...

printf(" \n\n\rtest program...\n\r");

PORTF = 0x03;
delay(1000);
PORTF = 0x00;
delay(1000);
PORTF = 0x03;




while(1){

|_sensor = 0;

r_sensor = 0;

startConvertion(6); // Left sensor Converting
|_sensor = readConvertData();
startConvertion(7); // Right sensor Converting

r_sensor = readConvertData();

PORTF = 0x03;

if(I_sensor > THRESHOLD && r_sensor < THRESHOLD){
I_speed = SLOW_SPEED;
r_speed = FAST_SPEED;
PORTF = 0x01;

Yelse if(l_sensor < THRESHOLD && r_sensor > THRESHOLD){
I_speed = FAST_SPEED;
r_speed = SLOW_SPEED;

PORTF = 0x02;
Yelse{
|_speed = FAST_SPEED;
r_speed = FAST_SPEED;
}

printf("ch6 :%d  ch7 : %d\n\r", |_sensor, r_sensor);
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Sensor Atmegal?28 Board
\ Atmegal?28
\ ADC6
ADC7
Stepping PORTD
Motor /
Controller /

ATMegal28 LR EX| AIE &
ADC6 2AF dN &
ADC7 QEXE MM 2™
PORTDO-3 2% QHIPE ZE
PORTD4-7 QEE QHIPE IE
EtOITH3 PEXE ZH Ps
EtOITH2 2E DHIPRS
UARTO Oy ZE




