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| S%Y o How They Work

A DC motor uses a commutator to supply
continuous direct current to a coil placed
between two or more magnets.

A stepper motor receives pulses of electricity
from a pulse generator and sends them
through a similar coil-magnet setup.

In both cases, the Oersted effect causes the coils
to turn the motor's shaft.

Read more: DC Motor vs. Stepper Motor |
eHow.com http:/Avww.ehow.comfacts 6777501 dc-

motor-vs_-stepper-motor.htmi#Fixzz2 QKmmwrgy
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Figure 1-1. Simplified Block Diagram
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Figure 7-21. Timer/Counter/PWM

Figure 7-3. Component Catalog
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PWMs and Counters

PWMs and Counters share many capabilities
but each provides specific capabilities.

When to Use a PWM

The most common use of the PWM is to
generate periodic waveforms with adjustable
duty cycles. The PWM also provides optimized
features for power control, motor control,
switching regulators and lighting control. The
PWM can also be used as a clock divider by
driving a clock into the clock input and using
the terminal count or a PWM output as the

divided clock output.
11—




Output  May Be Description PWM
Hidden
te|c
tc N The terminal count output is "1 when the period counter is equal to zero. In normal m E
operation this output will be 1" for a single cycle where the counter is reloaded with
oeriod. If the PWM is stopped with the period counter equal to zero then this signal will gmkm“pt i
remain high until the period counter is no longer zero. This output is synchronized to the 8-bit
block clock input of the component.
interrupt Y The interrupt output is the logical OR of the group of possible interrupt sources. This
signal will go high while any of the enabled interrupt sources are true. The interrupt output
shall remain asserted until the Status Register is read out by the software. In order to
receive subsequent interrupts, the interrupt shall be cleared by reading the Status S i
Register using the PWM ReadStatusRegister() API. The interrupt output is not visible if
the Use Interrupt parameter is not set. This allows the status register to be removed for |
resource optimization as necessary. pwm|-
pwm/pwm1 Y The pwm or pwm1 output is the first or only pulse width modulated output. This signal is
defined by PWM Mode, compare modes(s), and compare value(s) as indicated in —pelock
waveforms in the Configure dialog. When the instance is configured in one output, Dual R

Edged, Hardware Select, Center Aligned, or Ditner PWM Modes, then the output “pwm” is
visible. Otherwise the output ‘pwm1” is visible with ‘pwm2" the other pulse width signal.
This output is synchronized to the block clock input of the component,
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Figure 6-11. Drive Mode
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Stepper Motor
TYPICAL APPLICATION
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bt Y 4
VID29 Series Cluster Stepper Motor

MAIN FEATURES
m High speed rotation:
600°/sec.

m High p-step
resolution: 1/12°.

m Wide working
voltage: 3.5~10V.

m Wide working
temperature: -40 ~
105°C.

m Low current
consumption.

m Extremely robust
construction: ®30mm

X 7.6mm.
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FRAEN AMD’s 6405-15xx stepper motors
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Lab_8 Stepper Motor

TEP DEFINITION AND ROTOR MOVEMENT

VID29-XX and VID29-XXP series motor are driven by 2 sequent logic pulse singnals. Its work
diagram is as following:

Pulse sequence
+5V
UL 0
-5V
+5\
R 0
-5V

Full Ste Partial $te
-< P > -—2 B

One cycle
€ — = —>




Bit Map .
Contact 1 0
1
Contact 2.3 0
1
Contact 4 0

Pulse Sequence

Coil Voltage U, 0

Coil Voltage Uy 0

Lab_8 Stepper Motor




Lab_8 Stepper Motor

Pulse sequence
+5V

Voltage in 0
coil

-5V

ull S Partial St
Cunsep | ) S ||

Micro Step

PERFORM



Lab_8 Stepper Motor

Drivering pulse for micro-step(Current amplitude=16.07mA)
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Lab_8 Stepper Motor

Clockwise (for VID29 xxP
Counterclockwise (for VID29 xx)
.—

»~
Counterclockwise (for VID29 xxP)
Clockwise (for VID29_xx) %
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New Project
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Start Page /"/-.TopDesign.cysch ] - 4 P X

R/ /000 >

“\._Page 1 | 4 b
Motice Liskt > o X
l@ 2 Errors I Ii‘\, 0 Warnings I Ij/ 0 Motes
Description File Error Location "
= Q sdb.MO0D25: Mo input on Instance "PWwWHh_1", terminal "'clock'". TopDesign.cysch Signal: Net_2, .. i

+ €9 | =db.M0050: T erminal 'clock' requires connection when it is visible. TopDesian.cysch Sianal: Net 2, .. (2]



Lab 8 Stepper Motor

Start Page ~ TopDesign.cysch
S
MName: Pk
1 =
() __//‘ Configure | Advanced Built-in 4 b
NG period | 255 0 He255 o-%: |7
2
T puum
=
Implementation: (&) Fixed Function < UDBE
Resolution: (& 2-Bit > 16-Bit
P4 kMode:
Period: 255 = Period = UNKNOWN SOURCE FREQ
CMP Value 1: 191| £ 1]
D atasheet oK Apply Cancel
-\\\“Page 1 I P
Motice List - o X
le 2 Errors | IL 0 Warnings l Ij/ 0 FMotes
Description File Error Location "
= Q sdb.MO025:No input on Instance "PwWk_1", terminal ''clock’'. TopDesign.cysch Signal: Net_2, .. = |
+ €9 sdb.MO050: Terminal “'clock’ requires connection when it is wvisible. TopDesign.cysch Signal: Net 2, .. el




S
Mame: PushA_ 1
o) -
G l ConFigure/-/- Advanced Built-in 4 b
B Enable Mode:
B Run Mode:
T Trigger Mode:
Kill Mode:
Capture Mode:
Interrupts:
[] Mone Interrupt On Terminal Count Event
[] Interrupt On Compare 1 Event
D atasheet OK Spply Cancel
\\__Page 1 l 4 b |
Motice List - O X
IQ 2 Errors I |L‘~.‘ 0 Warnings I Ij/ 0 Motes
Description File Error Location G

+ €9 sdb.MO0D25:No input on Instance "PWwh_1", terminal "'clock"".

+ €3 sdb.MO0S0:Terminal “'clock' requires connection when it is visible.

TopDesign.cysch Signal: MNet_2. . =

TopDesian.cysch Signal: Net 2, .. N
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Start Page _*TopDesign.cysch] - 4 P X

g PWM 1 A
19
@ ek
= kil pwmpb=l
I
- Clock_ 1 [JHEHE -~ rrrrnrmnnncnce g > clock
12 Mtk Hreset interruptis)
\ 8-bnt (Fixed)
B
<l | | 2]
\_Page 1| 4 b
Motice List - 0 X
Ie 1 Errors | I_& 0 Warnings I I\j/ 0 Motes
File Error Location

Description

@ sdb.MO0DS0: T erminal "kill"* requires connection when it is visible. TopDesign.cysch Signal: Met_22, ..



BH /000

APl Generated: Yes
Uses Clock Tree Resource:

Resources editor.

Yes

MName: Clock_1
_//-Basic I Advanced Built-in 4 b
Clock type: &) MNew () Existing
Source: <Auto> P l
Specify: (& Frequency: g kHz "Av.i
Tolerance: - 5% + 5%
Summary

By default, all clocks are marked as 'start on reset’. The setting can be changed in the Design Wide

D atasheet oK Apply Cancel
1] (
s
£ | (]
\_ Page 1 | 4 B
Motice List - 0 X

I@ 1 Errorsl IL\. 0

Warnings | Ij/ 0 Motes

Description

+ €9 =db.MO050: Terminal kil requires connection when it is visible.

Error Location

Signal: Net_22. ..

File
TopDesign.cysch



__/ Eonﬁgurel advanced = Built-in 4 b
period | %255 0 We255 o%: |7

1]

R /000 %

Implementation: (&) Fized Function > UDB
Resolution: (&) 8-Bit > 16-Bit
Pk bMode:

Period: | 255 2 Period = 32ms

CMP Value 1: 191 = Rl

7 D atasheet Cancel Rl
< | [
\_Page 1 | 4 b

Motice List - o X
[Q 1 Errorsl E 0 Warnings | [J/ 0 Motes
Description File Error Location

Q =db.MO050: Terminal "kill'* requires connection when it is visible. TopDesign.cysch ‘Signalz MNet_22. ..
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Start Page ~~ *TopDesign.cysch I v 4 b X
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/% 0 Warnings
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' Start P;age‘ *TopDesign.cysch | -« 4 P X
[~
> |

‘Configure ‘'cy_constant”

MName: ‘cy_constant_1

~"Basic | Built-in

Parameter Value

Value 0
Wwidth 1

B/ /000 |

Parameter Information
DisplayAsHex: Display value as hexadecimal [true] or decimal [false].

1]

Yalue:
Type: bool
D atasheet Cancel
[
< ] | 111l | > [
~. Page 1 | 4 b
Nofice Llst - IF X

Q 0 Errors & 0 Warnings \:l‘) 0 Motes
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X = e
Start Page ~ TopDesign.cysch ] Steper_Motor_2.cydwr main.c + 4 P X
’ !
- |
N o
LO p"‘—‘-'_f TR oA S PWM 1
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Start Page,/’ TopDesign.cysch | Steper_Motor_2.cydwr main.c
s I -
. e wolr
= MName: CH 1
O = " Configure I Built-in q b
N -
~ Outputs |1 2 Bit __Mode Initial value
0 Direct ~»l0 ||
T [] Display as bus e —
sl Direct v' [ Set all modes ]
D atasheet oK Cancel
| v
“._Page 1 | 4 b
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@ 0 Errors

/% 0 Warnings
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Configuration Lucup Table
¥ CYPRESS

MName: LUT 1
_//'Conﬁgure I Built-in 4 b
Inputs  Outputs
5 24 [4 B3 [ ] Reagister Outputs
Input Outpy
Hex ind N3 Nz inl in0 out3 outZ outl outl Hex | =
Walue Walue”
(000 [ 0 0 0 0 [ o ] o ] o Jouo
0=01 0 0 0 0 1 | 0 || 0 || 0 0=00
O=02 0 0 0 1 o | 0 || 0 || 0 0=00
0=03 0 0 0 1 1 0=00
N4 n n 1 n n | nwnn
< | >
| Setal Clear Al
D atasheet oK Cancel

\\__ Page 1 J

Motice List

@ 0 Errors

/¥, 0 Warnings

j/ 0 MNotes




Configuration Lucup Table

¥ CYPRESS

Start Page /’/-TopDesign.cysch | Steper_Motor_2.cydwr main.c + 4P X
R | -~
13 r Configure LUT"
&
= MName: LUT 1
O 5 " Configure l Built-in 4 b
NG Inputs  Outputs
—~ 5 2 4 2 [ Register Outputs
T Input Outpu #>
E Hex ind in3 n2 inl in0d out3 outZ2 outl outd He=x
tj Value WValue
0%0E 0 1 1 1 0 B oo o oo
0x0F 0 1 1 1 1 B o oo o]oumol=
0x10 1 0 0 0 0 B oo of oo
0x11 1 0 0 0 1 B oo ofof 1 oo
nx'll? 1 n n 1 n -l n II n " 1 “ n N=nN> s
< (2]
| setal || Clearan |
D atasheet OK Cancel
| R
\\_%_Page 1 | 4 b
Motice List - O X
€ 0Errors | |8\ 0 Warnings | |“1) 0 Notes




Ox<00
Ox01

Ox<x02
Ox03
Ox04
Ox05
Ox06
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e
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EEEE
131331
BARARA ‘gpn
- e g ek !
s

CYBCIMEAXE-040

| [BiEiC(C)

100TGFP

Alias MName

\LCD:LCDPort(6:01% PZ[6:0]

Pin_1
. Pin_2
’ Pin_3
' Pin_4
| Pin_5
| Pin_6
| Pin_7

Pin_8

- |

| PO[1]
tP0[2]
tP0[3]
iP0[4]
.P0[0]
”PlJ[S]

PO[E]

PO[7]

v<ll>x‘

Port Pin Log

lﬁ] gER 501 ZI,Z.J q

OpAmp : out: ‘ll 72 ’ v q
Op Aup + ] v | 73 ] vl M
Oplup-, DSM:ExtVref 17 74 ’ - E|
Op Anp + ]z 76 ]E E
OpAnp :out ‘ w71 ’ v E:
Op Amp - ]t 77 ’w: [:g
IDAC: HI ij 78 ’i E
IDAC:HI ]: 79 ’m\_’ [

LCD_LCDPort_6E - Digital
LCD_LCDPort_5 - Digital

\_# Pins | W\ Analog | (&) Clocks Z Interrupts | &g DMA | #% System |

Motice List

6 0 Errors

0\ 0 Warnings

\Ig 0 Notes
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Start Page | TopDesign.cysch | Steper_Motor_chdwr/ *main.c | v+d4 P X

: PR e e —

i |

34 * Copyright YOUR COMPANY, THE YEAR

4 *# A1l Rights Reserved

5 * UNPUELISHED, LICENSED SOFTUWARE. E

6| = 3

7 * CONFIDENTIAL AND PROPRIETARY INFORMATION

8 * WHICH IS5 THE PROPERTY OF wour company.

9 *

10 ¥ E=====s=s==s=ss=Sss=sSs=SsSs=S==s=S=s=====s==s==s=====s=

11:L */

12

13

14: f#include <device.h>

15! #include <stdlib.h>

16! #include <string.h>

157

18

19

20

21! int pin pwm 1; int pin pwm 2; int pin pwr 3; int pin pum 4; £/ TOium PUM(1-4)

22: int b_1; int b_2; // NiHM RHOMOK({1-2)

23! int delay period; // Naysa nepioma nicaa crapra PUM

24 int N; // KinpricTep MiKpopyXiE Ona noBHoDo obepTy

25: 1int temp; int temp2; int temp3:; ‘
| 26 ha
' Output v 3 X
Show output from:  All v =X

———————— Build Succeeded: 05/17/2013 07:23:43 ——————————————n [



Start Page | TopDesign.cysch ©~ Steper_Motor_2.cydwr *main.c] v 4P

W N = O

mn b

h

n -]

L |

N NN NN NN N NN

EJNES

int pin pwm_1; int pin pwm 2; int pin pwm 3; int pin pwm_ 4; 4 TIimm PUM(1-4)
int b_1; int b_2; // IliaM KHONMOK(1-2)

int delay period; // Ilaysa nepioma nicxa crapTa PUHM

int N; // KinpricTe MirRpopy¥XiE Ona noBHono obepTy

int temp; int temp2; int tenp3:;

void PWHM1(void) {PWM 1 Start():; CyDelayidelay period);}
i pin pwre 1=LED PWM 1 Read(); while (pin pwrw 1==1) {pin puwm 1=LED PWM 1 Read():;}:}

307 wvoid PWMZ (void) {PWM 2 3Start(); CyDelay(delay period):;} =
31! // pin pum 2=LED PWM 2 Read():; while (pin pwm 2==1) {pin puwm Z=LED PWM 2 Readi):;}:}
3317 void PWM3 (void) {PWM 3 Start():; CyDelayidelay period):}
34: // pin pum 3=LED PWM 3 Read():; while (pin pwm 3==1) {pin pwrm 3=LED PWM 3 Read():;}:}
“.; 5
36 void PWM4(void) {PWM 4 Start():; CyDelay(delay period);}
37¢ // pin _pwm 4=LED PWUM 4 Read():; while (pin pwm 4==1) {pin pwm 4=LED PWM 4 Read():;}:}
o | ;:;
390 void PWM_ALL_STOP(void) {PWM_1 Stop(); PWUM_ 2 Stop(); PWM_3_Stop(); PWUM_4 Stop():}
40
41 - wvoid SIDE 1{int NN) {for (temp=0; temp<NN; temp++) {PWM1(); PWUM2(); PWM3 (), PWM4();} PWM AL
42 -void SIDE 2 (int NN) {for (temp=0; temp<NN; temp++) {(PWM1(); PWM4(); PWM3(); PUM2():} PWM AL
44— wvoid READ BUTTONS (void) {CyDelay(10); b_1=Pin 5 Read(); b_2Z=Pin 6 Read():;} \}
: v
, 45: [
J £ I 111} ‘ j ?> ‘
Output v 3 X
Show output from:  All =

——————————————— Build Succeeded: 05/17/2013 07:23:43 ——————————————— ]
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Start Page TopDesign.cysch Steper_Motor_2.cydwr 7 *main.c |
36 wvoid PWHM4 (void) {PWUM 4 Start():; CyDelay(delay period):;}
K 157 S 5 pin pwm 4=LED PWM 4 Read(); while (pin pwm 4==1) {pin puwm 4=LED PWUM 4 Read():;}
397 wvoid PWM_ALL STOP(void) {PWM_1 Stop():; PWM 2 Stop():; PWM 3 Stop():; PWM 4 Stop():}
40
41 void SIDE 1(int NN) {for (temp=0; temp<NN; temp++) {(PWUM1(); PWUM2(); PWM3(); PWM4(
42i-void SIDE 2 (int NN) {for (temp=0; temp<NN; temp++) {PWM1(); PWM4():; PWM3({); PWMZ |
44~ void READ BUTTONS (void) {CyDelay(10):; b 1=Pin 5 Read(): b 2=Pin 6 Read():}
45§ B - o B o
36 void MOTOR (char motor, char way, char period)
47 {
48! CR 1 Write(0):
49 if (motor=='L') {CR 1 Write (1); }//if (way=='1U') {way='D';} else {way='U';}}
50 o
51j if (motor=='L"')
52 {
53} if ((way=='U') &&(period=="'M')) {SIDE_1(N*1):} // nipa BEEepX HYeTBEpPTHMHHO
54
55; if ((way=='D') &&(period=='M')) {SIDE 2 (N*1):} // nipa BHMS UYUeTEESpPTHHHO
56 } B
ST
55 L}
59
AN
J(_I 1111 r
‘Output
Show output from: &l > =X

——————————————— Build Succeeded: 05/17/2013 07:23:43 ——————————————=



Start Page -~ TopDesign.cysch |~ Steper_Motor_2.cydwr ~~ *main.c v+ 4P X

50 F

5 if (motor=='L') 2

52 {

53 if ((way=='U') g&(period=='M"')) {SIDE_1(N*1):} // mipa BBEpX HEeTBEpPTHHHO

54

S5 if ((way=='D') &&(period=='M"')) {SIDE 2 (N*1):} // mnmipa BHMS HEeTBEPTHHHO

56 H

T

58 H

59

60 }.roid maini)

61l {

62 Clock 1 Enable():

53 delay period=1;

643 N=20;

65 MOTOR('L','U','M');

66 L MOTOR L2 50D M s

67 /* Place your initialization/startup code here (e.g. MyInst Start()) */

68 a

59 /* CyGloballIntEnable; */ /% Uncomment this line to enable global interrupts. */

70 o s ofd R

Tl { =

Re /% Place your application code here. */

73 ¥

749 }

B

_ 76=/* [1 END OF FILE */ v

120 | (2]
Output v O X
Show output from:  All > =K

——————————————— Build Succeeded: 05/17/2013 07:23:43 ————————————au—— L=
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AN56551 PSoC® 3 Stepper Motor Control
with Precision Microstepping. 2011 . - 15 c.

PSoC® 3 Architecture TRM (Technical Reference
Manual) - 379 c.

JdoaarkoBa:
PSoC® Creator™ Component Datasheet.
PWM. DACS8 - 6 c.




[Mpuknapgu 3actocyBaHHSA

CYPRESS

MK PSOC

Ha canTti chipmu
press 3HaxoAUTbLCH

inbwe 200

plication Notes i
Reference Designs,
AKI INIOCTPYHOTb
obnacri
3acToCyBaHHHA
MIKPOKOHTpOnepIB
PSoC.

A Design Support - Microsoft Internet Explorer

File Edit View Favorites

OBack ) \ﬂ \g , - Search > Favorites &%) 1= mﬁ 3

&l hj:tp:I/WWW.cypress.com/portal/server.pt’?space:ComrnunltyPage&controI:SetCommunity&Communi ~ ﬂGO Lirks > @~

Tools

Help

1 .
cypressHome  Dsign Resources
1
Products
Select one of the fallowing materials to help you design-in Cypress products: Application Notes, Datasheets, Developer Kits,  [LaaaL
¥ applications Errata Updates, Evaluation Boards, Models, Reference Designs, Software & Drivers and Technical Articles.
Part
¥ Design Support ¢ 7
Select Product Group: - All Product Groups -- v
Design - . .
Resources Select Product Family: -- All Product Families - P ®
Application Specific Clocks
Async SRAMs (@)
Automotive Products
Backplane Interface & Clock Mgmt O
Bluetooth Solutions B
Technical M‘
Training
o ¢
CYPros cu
< ltants o Cy
o Tr

Datashiats Devalopar kits T E—— . .
[T Vodele | tore Resources | Reference Designs | Software and rivers | Technical Artcies  RNGIAR

1 Technical Support
L] About C:
ous LyprEss Product Family Descriptive Name Downloads
¥ Investor Relations = o =
1 Press PSoC Mixed-Signal le Cell Li-Ion Battery Charger using Apr 19,
1 Array 2005
Careers

PSoC Mixed-Signal AN
Array Motor

- Standard - Rapid NiCd/NiMH Battery Charger and DC Brushed Apr 15,
ontroller for Autonomous Appliances 2005

PSoC Mixed-Signal
Array

PS0C Mixed-Signal
Array

b - Support - In
94 and C

ial Programming Pre

Apr 8, 2005 @7 AN2026B.PDF

¥M/PWM-DACs using One Digital PSo!

APr8, 2005 &7 snoose.PDF

4 A

PS0C Mixed-Signal
Array

g Implemented with 12C

PSoC Mixed-Signal
Array

b
0
N
~
a
@
3
o
o
o
C
o
=)
©
T
o
o
>
o

PSoC Mixed-Signal  AN2222a - Support - d Soldering Guide Mar 31,
Array 2005
PSoC Mixed-Signal  AN2233a - Support citive Switch Scan Mar 31,
Array 2005

PS0C Mixed-Signal ~ AN2276 - Support - Binary Weighted Single-Pole IIR Low-Pass Filters  Mar 29,
Array 2005

.PDF

.ZIP

PSoC Mixed-Signal  AN2277 - Support - Capacitive Front Panel Display Demonstration Mar 29,

AN2277.PDF
Array 2005 &

kg A
80|81 -90 | 91-100 | see 1 - 100
|

.2IP

Found 201 iterns 1-10 | 11 - 20 | 21 - 30|

-40|41-50|51-60]61-70]71

t 100

Contact Us | Privacy | Terms & Conditions | How to Buy | [ A& | i &
@ Copyright 1995-2005. Cypress Semiconductor Corp.

. All rights d. v

® Internet



E &

MikponpoLecopH
a

TexHIKa
2019 p. e

(Jiekuis 8, KiHelb) - &7

PERFORM



