afluemes (STEPPING MOTOR)

uoIe5 (MOTOR)
® Step Stepper Motor
® DC Motors
® DC Servo Motor

® AC Servo Motor
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MINNUVBY Stepping Motor

Variable Reluctance Motors

Unipolar Motors

both Permanent magnet and hybrid stepping motors with 5 or 6 wires
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Unipolar : Driving Circuits
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The boxes represents switches(or transistors) turning on and off motor coils.

ULN2003A Darlington Arrays

IN 1 ]m outT 1
IN 2 15 oUT 2
LTkl -

IN 3 14 Ut 3 = =

1]
IN & 13 OUT & ]

] T2k
iN § 12 oUT & i

.
" 8 " oouT B EACH DRWVER
N7 1@ ouT T ULMN2003 (each driver)
GND COMMOMN FREE

a WHEELING DIODES

® 7 darlington transistors with TTL and CMOS compatible inputs
® [ULN2803 : same as the ULN2003, except that it is in an 18-pin package, and contains 8 darlingtons
® VCE(max) = 50 volts

® JC(max) =500 mA

Bipolar : Driving Circuits

+supply e Forward mode, switches A and D

closed.

e Reverse mode, switches B and C

closed.

H-bridge driver
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Stepping Motor @1%3UN13NAADY

5V 4-phase Stepper Motor+ Driver Board ULN2003

SeazP8A
® 4 Phase 5 Wire Connection
® 100% Brand New
® Phase:4
® Current : 160 mA per winding (320 mA in 4-step mode) Measured: 250mA stopped, 200 mA
running fast
® Resistance : 31 2 per coil winding (from Red wire to any coil)
® Voltage: 5V DC
® Step Angle (8-Step sequence: Internal Motor alone): 5.625° (64 steps per revolution)

® Step Angle (4-Step sequence: Internal Motor alone): 11.25° (32 steps per revolution)
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®  Gear Reduction ratio: 1/ 64 (Not really exact: probably 63.68395.:1 )

® SO: it takes (64*64 = 4096 steps per output shaft revolution.. In 8-step sequence.

® SO: it takes (32*64 = 2048 steps per output shaft revolution.. In 4-step sequence.

® NOTE: Arduino "Stepper Library" runs in 4-step mode

® No-Load Pull-Out Frequency : 800pps

® No-Load Pull-In Frequency : 500pps

® Pull-In Torque : 2 78.4mN.m

® Wiring Instruction : A (Blue), B (Pink), C (Yellow), D (Orange), E (Red, Mid-Point)

®  Weight : 30g

uln2003 driver board circuit

Ul Red
I\‘l P1.0 10 B 1C C.‘l§ C?_range
IN2 P1.1 2 : 15 Yellow
= 1 2B 2C =
IN3 P1.2 3 % : 14 Purple
N4 P13 TS SiEew . Bl
o — 4B iC o5 =3
1\6 éo 5B e - 1I S Motor Interf;
I;\I-; = O 6B 6C 10 \.CC N tepper. otor Interiace
= SO 7B 7@ 0-9—- -
NICP Interface o GND vee b
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USB USB 1.x 1A% 2.x 11905 1a 100 mA

USB USB 3.x 1190320a 19 150 mA
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NINAAI

2999
Arduino

-1 Do +5v &
-2 D1 +VCC §L
3 D2 Reset 5
-4 D3 A0 &
—f D4 Al P4
—g D5 A2 g
Stepper motor gl Bg ﬁi b1
Phase A IN1 9 ps A5 R0
Phase B IN2 10| pg A6 18
Phase C IN3 11 D10 A7 118
Phase D IN4 2l p11  +vce {L
13 D12  +ARef {16
14f GND D13 {2

Tlsunsu

#define phaseA 8
#define phaseB 9
#define phaseC 10
#define phaseD 11
byte step;

inti;

void setup() {
pinMode(phaseA, OUTPUT); // sets the pin as output
pinMode(phaseB, OUTPUT); // sets the pin as output
pinMode(phaseC, OUTPUT); // sets the pin as output
pinMode(phaseD, OUTPUT); // sets the pin as output
step = 1;

b
void rotate(){
switch (step) {

case 1:
digitalWrite(phaseA, HIGH);
digitalWrite(phaseB, HIGH);
digitalWrite(phaseC, LOW);
digitalWrite(phaseD, LOW);
break;

case 2:
digitalWrite(phaseA, LOW);
digitalWrite(phaseB, HIGH);
digitalWrite(phaseC, HIGH);
digitalWrite(phaseD, LOW);
break;

case 3:
digitalWrite(phaseA, LOW);
digitalWrite(phaseB, LOW);
digitalWrite(phaseC, HIGH);
digitalWrite(phaseD, HIGH);
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break;

case 4:
digitalWrite(phaseA, HIGH);
digitalWrite(phaseB, LOW);
digitalWrite(phaseC, LOW);
digitalWrite(phaseD, HIGH);
break;

default:

break;

b
b

void cew(){
if(step<4) step++;
else step = 1;
rotate();
delay(5);

b

void cw(){
if(step>1) step--;
else step = 4;
rotate();
delay(5);

b
void loop() {
for (i=0; i <= 2048; i++){
cw();
b
for (i=0; i <= 2048; i++){
cew();
b
b

NUHNVTINEY
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Arduino
-1 po +5v 28
-2 D1 +VCC &£
Power 3 D2 Reset 26
Mode A D3 AO &
Left D4 Al R4
Right 68 D5 A2 B8
- D6 A3 2
Stepper motor 8l p7 A4 RL
Phase A
Phase B IN1 13 D8 A5 %
Phase C N2 11 D9 " E
IN3 D10 A7
Phase D IN4 Ll p11  +vce iz
13/ D12 +ARef {16
4 GND D13 2
MIMAY

4 a ] o 1 o 1
ioitla vl szuveglu Standby mode a ladogd1iriiis Home (F1oga ¥io ¥ga)
a Sl
Standby mode a ¥ ¥ lan0
Y o 1Y a o d‘ a o Y
Power 1Hdmsuitlamsiau eunzaing Power 53 UU2141g Manual mode
o 1 a J . a . {
Manual mode AUAUA WU 1ad 1aa0 @INT Left 1az Right aangn 1¥a1ulane
Power IddmsnTanisihamldngn Ty Standby mode
o s A v 1o ] ] 4
Left  aaldaladiaonlunedne uadogdmmisdogands lideudon
o S A 1 1o ] ' 4
Right daldaladidonlineun uadegdumisungauds lidesaou
] ] ° ' o wAa
Mode daldmaviauligszuusaTuia (Auto mode)
J y y @ < Y wan a oA
Auto mode @ lanvziaouesnindnega llunga udrazimoundu il Taedn Tuda aanginldau
YA
lade
Power 19dmsulamshaulingu iy Standby mode

Mode 41139191 11/g 5201 Manual (Manual mode)

o ) =S
Muuziinmsveuldsunsu

° Vo ' Ay Y
ﬂTHu@ﬂW]’JLHJiL!ﬁ%ﬂWﬂ\i‘Vl‘VW]fNﬁl%'

byte Operation_mode;

#define standby 0
#define manual 1
#define auto 2

#define phaseA 8
#define phaseB 9
#define phaseC 10
#define phaseD 11
Int position;
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#define left false
#define right true
boolean direction = left;

Wiﬁsﬁbu Setup

void setup() {
Snuanhives Ty 161199
AYUA Operation mode = Standby
AYUA position mode = 0

A J o '
lﬁ’ﬂuﬁ”laﬂll'lﬁ']llﬁuﬁ home

Waft¥4 loop Tlsunsuman
void loop() {
switch (Operation_mode)
{
case standby:
Standby_operation();
break;
case manual:
Manual operation();
break;
case auto:
Auto_operation();

break;

H

ﬁﬁﬁ‘f;’u Standby_operation

void Standby operation(){
if(position_sensor != home){

woualas 11n19 home
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if(sw_power on) Operation_mode = manual;
H
Waﬁ%’u Manual_operation
void Manual_operation(){
if(sw_left_on) shift left();
if(sw_right on) shift right();
if(sw_power_on) Operation_mode = standby;
if(sw_mode_on){
direction = left;

Operation_mode = auto;

Wﬁﬁ%u Auto_operation
void Manual operation(){
if(sw_mode on) Operation mode = manual;
if(sw_power_on) Operation_mode = standby;
if(direction == left){
shift_left();

if(sensor == §AN1Y) direction = right;

telsed
shift_right();
if(sensor == §AN1Y) direction = left;
}
}
X 9 q9 o v " v
HU8LYie mamui%msu‘u (Counter) (40U sensor 911 counter = 0 uﬂ’ﬂﬂﬂ"]ﬂﬂq’ﬂ 1 counter = xxx
HAAINYNGA
A a
INUIAN

https://arduino-info.wikispaces.com/SmallSteppers

https://www.youtube.com/watch?v=TWMai3oirnM
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