Diéu khién Step Motor

Piéu khién Step Motor

Béi:
DKS Group

Ly thuyét
Gi6i thiéu vé dong co bude

bong co budce thuc chit 1a mot dong co déng bo dung dé bién doi céc tin hiéu diéu khién
dué6i dang cac xung dién roi rac ké tiép nhau thanh cac chuyén dong goc quay hoic cac
chuyén dong cua roto va c6 kha ning cb dinh roto vao nhitng vi tri can thiét. Pong co
budce 1am viée duge 13 nho ¢6 bd chuyén mach dién tir dua cac tin hiéu diéu khién vao
stato theo mot thtr tyr va mot tan sd nhét dinh. Tong s6 goc quay cia roto twong tng voi
s6 1an chuyén mach, ciing nhu chiéu quay va tc do quay cua roto, phu thudc vao thi
tu chuyén doi va tan s6 chuyén d6i. Khi mot xung dién ap dit vao cudn day stato (phan
mg) ctia dong co budc thi roto (phan cam) cua dong co s& quay di mot goc nhit dinh,
gdc Ay 1a mot bude quay cua dong co. Khi cac xung dién ap dit vao cac cudn diy phan
g thay d6i lién tyc thi roto s& quay lién tuc. (Nhung thuc chéat chuyén dong d6 van 1a
theo cac budc roi rac).

H¢é thong diéu khién dong co buéc

Mot hé thong cé str dung dong co budc ¢ thé duoc khai quat theo so d6 sau.

L - Battery
~ oo
0.C. SUPFLY - Transformer, rectifier
/
- - Unipalar
”DN{IRO‘ = POWER DRIVER - Bipolar
LOGIC - Chopper
- Oscillator '
- Half step - Step length
- Full step STEPPER - Step length accuracy
- Ramping MOTOR - Holding torgue
- Detent torgue

- Dynamic torgque
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Diéu khién Step Motor

D.C.SUPPLY: C6 nhiém vu cung cap ngudn mot chiéu cho hé thong. Ngudn mot chiéu
nay cé thé lay tr pin néu dong co c6 cong suat nhd. Vi cac dong co cd cong suat 1on
c6 thé dung ngudn dién dugc chinh luu tir nguodn xoay chiéu.

CONTROL LOGIC: bay la khéi diéu khién logic. C6 nhi€ém vu tao ra tin hi¢u diéu
khién dong co. Khéi logic nay c6 thé 1a mot ngudn xung, hodc cé thé 1a mot hé thong
mach dién tr. NO tao ra cac xung diéu khién. Pong co budce co thé diéu khién theo cé
budc hoac theo nira budc.

POWER DRIVER: C6 nhiém vu cép nguén dién da duoc diéu chinh dé dua vao dong
co. No lay dién tir nguon cung cap va xung di€u khién tir khoi di€u khién dé tao ra dong
dién cap cho dong co hoat dong.

STEPPER MOTOR: Pong co budc. Cac théng sé ctia dong co gom co: Bude goc, sai
s6 budc goc, momen kéo, mémen ham, momen lam viéc.Dbi voi hé didu khién dong co
budc, ta thay d6 1a mot h¢ thong kha don gian vi khong hé c6 phan tir phan hoi. Dicu
nay c6 dugc vi dong co buoc trong qua trinh hoat dong khong gay ra sai s0 tich iy, sai
s6 cia dong co do sai s trong khi ché tao. Viéc sir dung dong co bude tuy dem lai d6
chinh xac chua cao nhung ngay cang duoc st dung phd bién. Vi cong suat va do chinh
xac cua budc goc dang ngay cang dugc cai thién.

Budc gée cua dong co bude dugce ché tao theo bang tiéu chuan sau:

Step angle Steps per revolution
0.9 400
1.8 200
3E 100
375 96
7.5 48
15.0° 24

Nguyén tic diéu khién dong co budc don cuwe

bong co budc don cuc, (co thé 1a dong co vinh ctru hodic dong co hdn hop ) ¢6 5,6 hoic
8 day ra thuong dugc quan nhu so d6 dudi. Khi ding, cac ddu ndi trung tdm thudng
duge ndi vao cuc duong nguén cép, va hai dau con lai ciia mdi mau 1an luot ndi dat dé
dao chiéu tir truong tao boi quan do.
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Diéu khién Step Motor

Dong co don cuc

Tin hiéu diéu khién. Diéu khién du budc (full step) :

Winding 1a 1000100010001000100010001
Winding 1b 0010001000100010001000100
Winding 2a 0100010001000100010001000
Winding 2b 0001000100010001000100010
time --->

Winding 1a 1100110011001100110011001
Winding 15 0011001100110011001100110
Winding 2a 0110011001100110011001100
Winding 2b 1001100110011001100110011
time --->

Piéu khién nira budc ( half step )

Winding 1a 11000001110000011100000111
Winding 1b 00011100000111000001110000
Winding 2a 01110000011100000111000001
Winding 2b 00000111000001110000011100

time --->
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Diéu khién Step Motor

Mach diéu khién dong co budc

Mach diéu khién dong co budc bao gdbm moét sd chirc ning sau day:

Tao cac xung v6i nhiing tin sé khac nhau.

Chuyén dbi cac phan cho phu hop vai thi ty kich tir.

Lam giam céac dao dong co hoc.

DPau vao cta mach diéu‘ khién 1a cac xung. Thanh phan ctia mach 13 cac ban dan, vi
mach. Kich thich cac phan cua dong co budc theo thir tu 1-2-3-4 do céc transistor cong

suat T1 dén T4 thuc hién.Véi viée thay ddi vi tri bo chuyén mach, dong co co thé quay
theo chi¢u kim dong ho6 hodc nguoc lai.

Ngwin nusi >

cac cudn day
ding co

Tin higu Khoa chuyén

di#u khién o

1

Dién 4p duoc cip qua cac khoa chuyén dé nudi cac cudn ddy, tao ra tir truong lam quay
rotor. Cac khoa ¢ ddy khong cu thé, c6 thé 1a bat ctr thiét bi dong cat nao diéu khién
duoc nhu role, transitor cong suét... Tin hiéu diéu khién c6 thé dugc dua ra tir bd diéu
khién nhu vi mach chuyén dung, may tinh. Véi dong co nhé c6 dong ¢& 500 mili Ampe,
c6 thé dung IC loai diy darlington collector hé nhur :

ULN2003, ULN2803 ( Allegro Microsystem)

DS2003 (National Semiconductor), MC1413 ( Motorola)
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Diéu khién Step Motor

> OUT

ULN2003

IC ho ULN200x c6 dau vao phu hop TTL, cac dau emitor dugc ndi v6i chan 8. Mdi
transitor darlington dugc bao v¢ bdi hai diode. Mot méc gifra emitor t&i1 collector chan
dién ap nguoc lon dat Ién transitor. Diode thir hai ndi collector v&i chan 9. Néu chan 9
ndi véi cuc duong cua cudn day, tao thanh mach bao v¢ cho transitor.

Véi cac dong co 16n c¢6 dong > 0.5A cac IC ho ULN khong dap g dugc ta co thé ding
cac Tranzitor truong(IRF).Mdt 6 loai IRF thong dung:

IRF540 tranzitor nguoc cé thé chiu dong dén 20A
IRF640 tranzitor nguoc c6 thé chiu dong dén 18A
IRF250 tranzitor ngugc ¢ thé chiu dong dén 30A .

So d6 mach duoc thiét ké nhu sau:
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Code

#include <megal6.h>

#include <delay.h>

// Khal bao bien

unsigned char stepAl] =

= {0xFF, OxEF, OxDF, OxBF, O0x/7F},

{0xFF, OXFE, OXFD, OxFB, OxF7},

stepB[]

6/11



Diéu khién Step Motor

stepC[] = {0OxFF,O0xEF, O0xDF, OxBF, 0x7F};
unsigned char indexA, indexB, indexC;
unsigned char n data;

unsigned char n_ step=10;

unsigned int n step3=5000,n 1i;

// Declare your global variables here void main (void)

// Declare your local variables here
// Input/Output Ports initialization
// Port A initialization

// Func7=In Funcé6=In Funcb=In Func4=In Func3=In Func2=In
Funcl=In FuncO=In

// State7=T State6=T Stateb5=T Stated4=T State3=T State2=T
Statel=T State(0=T PORTA=0xFF;

DDRA=0XFF;
// Port B initialization

// Func7=In Func6=In Funcb5=In Funcd4=In Func3=In Func2=In
Funcl=In FuncO=In

// State7=T State6=T State5=T Stated=T State3=T Statel2=T
Statel=T State0=T PORTB=0xFF;

DDRB=0xFF;

// Port C initialization
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Diéu khién Step Motor

// Func7=In Funcé6=In Funcb=In Funcd4=In Func3=In Func2=In
Funcl=In FuncO=In

// State7=T State6=T Stateb5=T Stated=T State3=T State2=T
Statel=T State(0=T PORTC=0xFF;

DDRC=0xFF;
// Port D initialization

// Func7=In Funcé6=In Funcb=In Func4=In Func3=In Func2=In
Funcl=In FuncO=In

// State7=T State6=T Stateb5=T Stated4=T State3=T State2=T
Statel=T StateO=T

PORTD=0xFF;

DDRD=0xFF;

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

// Clock value: Timer 0 Stopped
// Mode: Normal top=FFh

// OCO output: Disconnected
TCCRO0=0x00;

TCNTO0=0x00;

OCR0=0x00;

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

// Clock value: Timer 1 Stopped

// Mode: Normal top=FFFFh
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Diéu khién Step Motor

// OClA output: Discon.
// OC1lB output: Discon.
// Noise Canceler: Off

// Input Capture on Falling Edge

// Timer 1 Overflow Interrupt: Off

// Input Capture Interrupt: Off
// Compare A Match Interrupt: Off
// Compare B Match Interrupt: Off
TCCR1A=0x00;

TCCR1B=0x00;

TCNT1H=0x00;

TCNT1L=0x00;

ICR1H=0x00;

ICR1L=0x00;

OCR1AH=0x00;

OCR1AL=0x00;

OCR1BH=0x00;

OCR1BL=0x00;

// Timer/Counter 2 initialization
// Clock source: System Clock

// Clock value: Timer 2 Stopped

// Mode: Normal top=FFh
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Diéu khién Step Motor

// OC2 output: Disconnected
ASSR=0x00;
TCCR2=0x00;
TCNT2=0x00;

OCR2=0x00;

// External Interrupt(s) initialization

// INTO: Off

// INT1l: Off

// INT2: Off

MCUCR=0x00;

MCUCSR=0x00;

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

TIMSK=0x00;

// Analog Comparator initialization

// Analog Comparator: Off

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

ACSR=0x80; SFIOR=0x00;

while (1)

// Place your code here
if (indexA ++>3) indexA = 1;

if (indexB ++>3) indexB = 1;

initialization

Off
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Diéu khién Step Motor

if (indexC ++>3) indexC = 1;

PORTA stepA[indexA] & stepB[indexB];

PORTC stepC[indexC];

Y/ — delay ms (500) ;
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