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1. m'sm.muuumwﬁmm (Single-phase excitation)

TN,

1

uﬂﬂﬂﬂﬁﬂUﬂﬂﬂn11ﬂi“ﬂuuUUlNﬁlﬂﬂ?ﬂ?ﬂ1u

MOTOR WUU 3 URS 4 tﬂﬁq1nw11ﬁqtuaﬂavn111nuaLﬂasnuunﬁutuuuﬂﬂnﬂ
ﬂﬁﬂﬁiﬂ"ﬂ1ﬂ1ﬂﬂn1“ﬂulﬂﬁ ph1-ph2-ph3 ﬂwuawﬂu1un1qnaununwnavnﬁs
nautuunns.ﬂu ph3-ph2-phi ﬂﬁuaﬂﬂUtﬁutﬂuanunqsns.ﬂu szttt

' ANBUS”ONE PHASE ONE DRIVE”

" Excitation sequence in the single-phase-on

operation.

(1) Three-phase motor

R

1

2

3

41516178

Phase 1

Phase 2

Phase 3

(2) Four-phase motor

R

1

Phase 1

Phase 2

Phase 3

Phase 4

Pulses

I R

Nofe: Symbol R indicates ‘reset’.

o ¥ hd P
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2. nﬂ1n1-ﬂuuUULNﬁﬂ (Two-phase excltatlion)
AT, .. .1 uammﬂum‘m's.muuumWaﬂmmu Motor
WUU 3 uRs 4 WiE [N T9RsRUILIE ph2 off URY phl on [TWUI
- ph3 mmgnnuv‘maq anvm.uavm'ms:quuuuutﬂumgu 4

. Excitation sequence in the two-phase-on opera- |
tion.

(1) Three-phase motor

Clock state R|1]2|3|41516|78

Phase 1
Phase 2
Phase 3

(2) Four-phase motor

Clock state R{1]2(3}|4 S. 61718

Phase 1

Phase 2

.Phnse 3

Phase 4 '

AT 2 uama’nﬁun'nm:ﬁuuummé



(R) 0} @ .
Change in field pattern as a step proceeds in the two-phase-on mode in a
monofilar three-phase VR motor.

pu | Y] - > '
3Un 4 anum:uaqnn1lUauutwauavnw1n1zquuuu1wag

3. N1INYe muuuunqatwﬂ (Hal f-step mode)
tﬂunﬂ111u1ﬂuuunw1n1.ﬂu 1.n1w0n11n1.ﬂuuuulwatﬂ91
uﬂulﬂﬁﬂ A1, .3 tﬁunnsuﬁﬂqaﬁﬂun11n1.muuuunvatwu n11n1.mu
a.wavaﬁuammnmuﬂﬂn1 2 State fia A ,B Tatit A a.awuanum.n1.nutwa
L1au1 uaz B ttinn93ne clock 1uanum~n1~muuuutwaﬂ



# “)"‘.‘. Excitation sequence in the half-step operation (three-phase
motor).

Clock state (A) R 1 2 3 4 5

Clock state (B) Ril1(|2|3|4[5]6]|7|8]9

Phase 1

Phase 2

Phase 3

v M o
AN 3 uﬁma‘mnmsmzquuuum Step

4. Two-phase-on drive of bifiler-wound three phase

VR motor
AUABINNTEAYTUNATBBNLLU Motor AR RBIN1TINLUNA

1891AT893n9LaN unzi U Fasfaslin s sae iy foAe -
uﬁ1ﬁtﬁﬂnﬂ1n1=ﬁuuuuﬂ#u Ws L thusnsiz 1azunaawas bitiler wound
col[ U VR Motor % dxwa1u3u 6. uaw:ﬁhuw:vgvﬂéhﬁuflnﬁptﬁagnws
NIAU AWAITIN 4 TBATBINIINTAULLLLUAG WIILATAYLATANINTREANIN
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Field pattern in the bifilar-wound three-phase motor. Symbol (R) denotes Reset

in the table in Fig. 5.31 (p. 141).
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. Excitation sequence in the two-phase-on opera-
tion for a bifilar-wound three-phase VR motor.

Clockstate | R|1}12}3(4|5]6|7]38

Phl (S1)

2 (S2)

3(83)

4 (S4)
5 (S5)
6 (S6)

A0 4 uﬁﬂqaﬁﬁﬁnn1n1zﬁu

5. nﬁ1n1oﬂuﬂ1870Q1U1ﬂﬂ
ava1u1ﬂauaﬂa1u1u 7 (eI miutueL#alu bipo

lar mode anum.nﬁ1n1~nu1va:nwuaqﬂuﬂuﬂwsne 5 MATTIURS NI
TNULUARIALARE 1A quu1n1.uﬂaauauqvau11aua uvnnum.ua.U1UU1q
25-30%129U 3 UARBIINLYBY /P FortululauietiiunaTlasi bipolar
SNHIZUBY Voltage TUBWIN 2493 Bipolar drive usmilusy 8
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l sx/l ss} ss/l s7/]

L pht [+ Ph2
.[ s2 s4 S6 ] J
I I f ] .

Bridge driver scheme for a two-phase stepping motor,

5U 7 2397 Bridge drive §"MIU Stepping Motor 2 LW
L ] %

Excitation sequence in the bridge operation for
a two-phase motor.

Clock state Rit[2)3(415{6[|7]8

S1

- S2

S3

S4

S5

S6
§7

S8

AT S uaﬂqahﬁﬁn11n1:ﬁuﬁhn?uaeqsuiﬂa
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Vg

Square-wave voltage for the bipolar drive.

U 8 Square-wave Voltage #mI9371ai Bipolar
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6. Minlistep drive
S hrlulenes s alsssund 1 iy lve LA

[ - o - ¢ ad am X o .
AR/ 7 MR " diad TuarumnglunaLaanTaund  ¥928n13UL I8N0
- J 1] v
ministep NI Microstep drive naazwuvﬁgn1u1u hybold stepping
1 - x

Motor Ua# 9 WUIANUAAUNIRIN sinusoldal bipolar drive 1UBY
P —

hybrid motor ¥IARIENIT Synchronous motor
N173@ Supply current § MU minl step drive a3

tumasy 9

v > 0

0mlu 1 cycle ULt 4n section ‘U one natural

' (-4
step ﬂzgnuUQLUu n substep

4}% 9%° 1&;5 ,

. A step-wave current for the ministep drive.

EU 9 A step wase current & MIU ministep drive
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Stepping Motors ﬂwuﬁ1nuﬁqaanlﬁnaqaadwa§uagﬁh1n1e
g319taetaTavan I AT nmRssnwIEN TN UL T4 M
1. VR Motor
variable-reluctance steppingmotor %32 VR uBiR0d
1ihi stepping motor s Tateseuaznt Tl i Surig e
31 7 WU 10 uRAINWAATEY VR motor Wuu 3 v Tau  stator 3
6 Wu ﬂu%aumseuqunua.uﬂqquﬂﬂvuu 180 2IAN LARHUAZONWLAILLARIA
Az unﬂsququa,nnwanuuuuaun1un1auu1u (1u1Uwauuuaun1u>adu Rotor
5 4 ™ ¥4 Stator UAT Rotor YWW1RINLvANWENTANEU ﬁQtﬁuqﬁﬂﬁﬁﬁﬂ
ﬂqﬂuﬁuﬁuav (high permeability) ﬂﬂuwsnﬂnlﬁuuseuutnaninawﬂuiﬁ
0N 1unﬁ1aﬂuduaunUﬂ1quwnnuq.Tutﬂuﬂu I,II, uss III (it i

uas 10, 11° was 1117 tiutala

/Winding

/e
[\ ///,
/ Rotor 521/ sn{ SJ{
Stator

Cross-sectional model of a three-phase VR stepping motor and winding arrange-

ment.

- vy v v
EUw 10 NMWANARLASNITWUIARIATEY VR Motor WUU 3 L

a
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- v o d v pu |
NI WAL TN TzAURL KA AL iEUIAI Y. 11 hinsnss
wulwa I nau (s, ¥oN*) nﬁ11Lﬂa1a.WUﬂuquaqvﬂ1uwuvﬂaLnu1uau1unﬂ
wqqnn11nﬂﬂﬂ11uﬂ1umquuutuanuauwaﬂ Wi 1-1°

Equilibrium position with phasc 1 cxcited.

- > . 4 -
EUW 11 uﬁﬂ@lﬂuu’ﬂu”l“ﬂnum:n’:qulﬂﬁ I

1uumut1uwunn.n1.muwtwa I1 (S1 YOFF”, S, "ON”) f4-
1Uﬂ 12 lﬁuu’ﬂuulﬂﬂnﬁ-1ﬂﬂﬂ1ﬂuﬂ7"1ﬂ“lWUQuﬂﬁnQQ"ﬂ1"ﬁﬂﬂ?ﬂﬁﬂ1ﬂ"ﬁu
m\zumuanumae m‘htnmﬁmwmmuﬂmmm Vg WA AU
uaunﬂw ﬂ?Uﬂﬂ1MﬁUﬂUﬂﬁ"1Q"1ﬂlUuuﬂﬂnﬂ ﬁﬁu1QUﬂﬂﬂﬁWUUlnﬂﬂﬂnu1ﬁﬂ04
lﬂuu1quutnan RQQQo1ﬂﬂﬂﬂWﬂﬂuWUQﬂ1ﬁNﬂ1UM1uuulﬂﬂnu&ﬂﬂﬂﬂ uuﬂanﬁ

1n1ﬂ 1 Step ﬁﬂQﬁn1Uuﬂﬂu Step U 30 avﬂ11un11nuuauﬁ1uauu1m
na 3 LW uaﬂQﬂcgun 13
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How a step motion procecds when cxcitation is switched from Phl to Ph2.

P & & v
3Un 12 uaﬂquuﬂaunnanuluan1=qulwa 1 T 2

Step motions as switching sequence proceeds in a three-phase VR motor.

pu | - Pl
ZUn 13 uﬂﬂvnﬁ1n1:qutwaquﬂ1uaug1m
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11ATaY VR MOTOR

1.1 Air-gap fn uuuﬁﬁaqiwa1=n51a stator NU rotor
(thianaldtue i step NI LiNNUREABINT T AN

1.2 Smaller step angles LUl step NIV
R21BHARSHUINIINITEY stator ANLHEYIR step UARS step ﬁqut&naa
?va:ﬁQW11un11ﬂﬁu7mﬁqﬁ

S = 360/£§
= Nr

S = UMV step
= FUIUIDINA
N, = Suuuvas rotor
Q- qus:niﬂq step
1.3 WUU Multi-stack
8 J [ ] lJ [ ]
w2 uuumnaqauqtﬁuuuu single stack UAWIZNAI
- X o4 - v o
nvutﬁuuuu Multi stack uva:uanumanEUM 14

First Second  Third
stack  stack stack

, Construction of a multi-stack VR motor,

- »
EUm 14 TA998919189 VR Motor UUU Multi stack
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ﬁnum.nwsuhiuiﬁaﬂutﬁu W stack 1 L3N TEAUL W L
At tmfina ﬁvunna stack 1,2 Uss 3 nﬂ.nuuwﬂunu uwluat11n1~mu
stack 2 L1ﬂ1un11n1.mu1uuuun7utuuuﬁﬂnﬂ ﬁqaunﬁiwtnnnﬁsnuutﬂauu
e ity Numerlcall Controlled Machines &UuAd

2. PM STEPPING MOTORS
[ J > 1] [ 1
vt stepplng motors n1uuutnannw11tﬂu rotor (Per
menent Magnet Motor) ﬂﬂ1ﬂn 15 n11quﬂ31ﬂn stator ﬂ-tﬂuanum~
Uz HuRzliIARIANIAL ﬁanaaqﬂuanﬁa 1 o

Ph3

Cross-sectional model of a four-phase PM motor. I

. v
3Uw 15 M WAAUEAY PM Motor UWUU 4 LWd
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nq1n1~ﬂuxwauav PM Motor W1ltie < fa ﬂaﬂﬂ C (Com-
mon) #nues supply tuaunﬂ1n1vﬂuutwa1n twauunﬂ.naﬂutﬁuuatuua
1u1ﬂn 16 uaﬂenq1n1.ﬂutwﬂ 1-2-3-4 AA"AU RSN I

uaqiﬁtma11uuﬂn~ step Fauans step uuulnwnu 90 BYfN 1uwﬂn1qwﬂu
LARnA

)

4N

3 ()]

* Steps in a four-phase PM motor.

-l
M 16 step 1un11uguuaa PM Motor UUU 4 LWd
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099eIn1TIN  step 1unﬁ1uquuﬁn§unh1ﬁiﬂun11LﬁMQﬁuau
Juaq statorlinsiauu Rotor BLALUBY PM Motor Aatawiie PM Motor
199A7ABUTTIUNY  TIadaN ﬂdwuwuquﬁuuaatéuu1quﬂtn§ngnﬂﬁﬁﬂﬁau1:ﬁﬁ
2L fuuTawitnanaetu (Magnetic remanence) vRuL VAN

3. HYBRID STEPPING MOTORS
-l ' [ 4
Lﬁu stepping motor WNUNU rotor Lﬁuunlnann111
WALIRNENE NIV UL MIBUNU VR Motor W 17 gt egdne

183 hybrid motor
18UANA19RIN VR Motor  Aa’lu VR Motor3sHUARIAUY

T - \ ~ & -
17789 stator gy 1 AU hybridasluaan 2 1aluul statorlaun

Stator core /Windings

/

Rotor core

H}’ﬂ'

-
il

il

Construction of a hybrid motor. ¢

. | > .
N 17 Tnv49d3149189 hybrid motor
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4. LINEAR 'STEPPING MOTOR
L J . J . .
Lthisnsuzuas stepping motor W13 MaLNIAM Ry

asldiuaNBuE 9 U control tuu VR Motor 141U printer L s

A three-phase lincar VR motor used in a printer. (By courtesy of IBM
Corporation.)

- -
3Un 18 VR Motor uuu 3 ind 11 Printer
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5. MONOFILAR AND BIFILER WINDING
W 19 LEAINITNUUARIALLY bifiler URS monofilar

v X . - v ' [
SNBAUSUDY Motor UULLRSANNMNITHUUARIALTULLL bifilar LN TUTA
a9 2 LauluunuL Aganu

g Bifilar winding.

©

Three fundamental exciting circuils:_ (a) mc_)nofﬂar \yinclling. \:;\ti:t?;ir excitation;
(b) monofilar winding, bipolar excitation; (c) bifilar winding, bipolar ex .

(a) ®)

of -
EUn 19 UHAINITWUUARIAUUU bifilar URS monofilar
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#include <graphics.h>
#include <math.h>
#include <stdio.h>
#include <comnio.h>
#include <dos.h>

#include <alloc.h>

#def ine cst 25

#define PortCtrl Ox6f3
#define PortA Ox6f0
void far *¥CurSer;

int CurrentX,CurrentY}
int Table[ 10102213

int Step,Phaset

void getcurser(void)
{
rectangle(1l,1,cst-1,cst-1)%
CurSer = (void far¥)farmalloc(imagesize(0,0,cst-1,cst-1))}
getimage(1,1,cst-1,cs8t-1,CurSer)}

putimage(1,1,CurSer,XOR_PUT)}

char ReadKey(int X,int Y)
{
unsigned int i3

while(!kbhit())



-

putimage(X,Y,CurSer, XOR_PUT)}
for(i=031<655355i++) 3

put image(X,Y,CurSer,XOR_PUT)
for(i=031<655353i++) 3

3

return getch()}

void SetTable(int Col, int Row)

{
if(TablelRowlLCol1l == 0)
{
TablelRowl[Coll = 1}
setfillstyle(1,15)3

bar(CurrentX,CurrentY,CurrentX+cst~2,CurrentY+cst-2)3

else
TablelLRowlLColl = O3

setfillstyle(1,0)3

bar(CurrentX,CurrentY,CurrentX+cst—-2,CurrentY+cst-2)}

void OutPort(void) ~
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int i,J,03
int Resj
char buffl[301];
¢ = getcolor()y
setcolor(15)}
while(!kbhit())
{
for(i=0:i<$tep;if+)
£
Res = 03

For(j=0;j<Pha§e;j++) Res += Tableljl[il]l % pow(2,.j)}

/¥sprintf(buff,"Resl%d] ¢ %d",i,Res)}

outtextxy(50,250+(i%10),buff) %/

/¥printf("Resl{%d] ¢ %d \n",i,Res)}
delay(200) 3%/
outp(PortA,Res)
sleep(l);
3
3

setcolor(c)}

main()



—
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int driver=DETECT,mode}
int x1,x2,y1,y2;%
int cnt,var,varl,Done=1;}

char ch,buffl201;

clrscr()}
outp(PortCtr1,0x80) % /*%Control word of B8255%/
for(x1=0§x1<B3x1++)
for(x2=03x2<203x2++) Tablelx13[x2] = 0}
Phase=93
while(Phase>8)
{
printf(" Input data of phase motor <Max = 8 Phase> 1 ")
scanf("%d" ,&Phase) }
3
printf("\n\n")}
Step=21}
while(Step>20)
{
printf(" Input data of Step motor <{Max = 20 Step> 1 ")}
scanf("%d",&Step)
3

initgraph(&driver,&mode,"")}
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settextstyle(SMALL_FONT,HOR[Z_Dlﬁ,S);

outtextxy(10,323,"ENTER => Selec Phase of Motor")j
outtextxy(300,323,"SPACEBAR => Run <Press any key to exit> '
outtextxy(10,335,"ARROW => Move Cursor ")}
outtextxy(300,335,"ESC => Quit ")}
settextstyle(DEFAULT_FONT,HORIZ_DIR, 1)}

getcurser();

var = Phase+2}

x1 = y1 = y2 = 5034

X2 = x1 + (cst % (Step + 2))3
for(cnt=03cnt<=varjcnt++)
{
if(cnt>2)
{
sprintf(buff,”"%d",cnt-2);
outtextxy(x1+zd,y1—15,buff);

3}

if(ent==1)
outtextxy(((cst¥(Step+2))/2),40," STEP OF MOTOR");j
else

line(xl,y1,x2,y2)}

vyl yilt+esty

v2 y24+cst
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var = Step + 2 3

x1 x2 = yl1 = 503

yva vl + (cst % (Phase + 2))3
for(cnt=0jcnt<=varjecnt++)
{
if(ent>2)
£
sprintf(buff,"%d",cnt-2)
outtextxy(x1-15,y1+20,buff);

3

if(ent!=1)
line(xti,yl,x2,y2)%

else : -

£
settextstyle(DEFAULT_FONT,VERT_DIR, 1)}
outtextxy (40, ((cst¥(Phase+2))/2),"PHASE OF MOTOR")
settextstyle(TRIPLEX_FONT,HORIZ_DIR,4)}
outtextxy(0,0,"Program Control Steping Motor")
settextstyle(SMALL_FONT,HORIZ_DIR,5)}
outtextxy (520,18, "By 2 <KMITL>");

settextstyle(DEFAULT_FONT,HORIZ_DIR, 1)}

x1 cst+x1}

X2 cst+x2}
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3
CurrentX = CurrentY = 101}
x1 = y1 = 03
while(Done)
{
ch = ReadKey(CurrentX,CurrentY);

if(ch == 0)

ch = getch()}
switch(ch)
{

case 77 & if(x1<Step-1)
CurrentX += cst}
x14++3

}J3 break}y

case 75 ¢ if(x1>0)

{
CurrentX -= cst}
X1i--3
}3 break}

case 72 : if(y1>0)
{
CurrentY -= csti
yi--3

}; break}
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case 80 1if(y1<Phase-1)

CurrentY += csty
y1i++;
}3 break}

defualt:printf("\b");;break;

3.
3
if(ch == 13) SetTable(xl,yl);
if{(ch == 27) Done = 0;
if(ch == ' ') OutPort ()}

} \
closegraph()
Farfpee(CurSer&a

/¥for(x1=03x1<Phaseixi1++)
{

for(x2=03$x2<Stepjx2++)

printf (" Tablel%dJIL{%d] = %d \n",x1,x2,Tablelx13Clx2])}

getch()}
I¥/



program

uses

const

var

crt,dos;
maxstp
portO
portl
port2
port3
on
of £

bar

phase

index

ch
speed

cntset

counter :

quit

flagattr :

setf -

lastattr :

"

tpggle
spmode

cnt

procedure init;

var

i : byte;

_55_

Examination_Stepping Motor;

8;

$6£0;
= $6f1;
= $6f2;
= $6£3;

1

= true;
= false;

= $78;

array[l. .maxstp] of byte;
record
X : byte;
v : byte;
end;
char;A
longint;
: longint;

longint;

: boolean;

inteder;

: boolean;

integer;
: byte;
: boolean;

: byte;
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begin
cntset := 0;
counter := 0;
quit := false;
{ textattr := 2;}
lastattr := textattr;
clrser;
for 1 := 1 to maxstp do phase[i] := O;
index.x := 1 ; index.y :='1;

0;

counter :
port[port3] := $80;
speed := 20;
flagattr :=$72;

end;

procedure dspphase;

var arg,i : byte;
‘ flag : char;
begin
for i := 1 to maxstp do
begin

L else flag :

if phase[i] and $01 <> O then flag :
gotoxy(19+ix4,10); -
write(flag);

T else flag :

if phase[i] and $02 <> O then flag :
gotoxy(19+i%4,12);
write(flag);

if phase[i] and $04 <> O then flag := T’ else flag :

gotoxy(19+ix4,14);

-

"



write(flag);
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if phase[i] and $08 <> O then flag := VvV else flag := ° *;

gotoxy(19+i%4,16);
write(flag);

end;

gotoxy(19+index.x*4,8+index.y¥2);

end;

procedure phaseslide(ph,i:byte);
begin
if ph and $01 <> O then
begin
if setf then textattr
gotoxy(19+i%4,10);
write(’” ");
end;
if ph and $02 <> O then
begin '
if setf then textattr
gotoxy(19+i%4,12);
write(” 7);
end;
if ph and $04 <> O then-
begin
if setf then textattr

. gotoxy(19+i%x4,14);
write(™ 7);
end;

if ph and $08 <> O then
begin
if setf then textattr

:= Flagattr else textattr

:= flagattr else textattr

:= flagattr else textattr

:= flagattr else textattr

:= lastattr;

:= lastattr;

:= lastattr;

:= lastattr;
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gotoxy(19+ix4,16);
write(J~7);
end;
textattr := lastattr;

end;

procedure curser(status:boolean);
var regs @ registers;
begin
regs.cl := 13;
if status then regs.ch := 13 else regs.ch := $20+14;

regs.ah := 1;
intr($10,regs);
end;

procedure mvup;
begin
if index.y > 1 then index.y := index.y-1 else index.y := 4;
gotoxy(19+index.x*4,8+index.y¥2);

end;

procedure mvdn;

begin
if index.y < 4 then index.y := index.y+l else index.y := 1;
gotoxy(19+index.x¥4,8+index.y*2);

end;

procedure mvrt;
begin
if index.x < maxstp then ipdex.x := index.x+1 else index.x := 1;

gotoxy(19+index.x¥4,8+index.yk2);
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end;

procedure mvlt;

begin. i
if index.x > 1 then index.xvzz index.x-1 else index.x := maxstp;
gotoxy(19+index.x*4,8+indexly*2);

end;

procedure mvcurser;
var ch : char;
begin
ch := readkey; ‘
{ gotoxy(50,2); write(ch);}
gotoxy(19+index.x¥4,8+index.y*2);

case ch of

‘H” : mvup;
K mvlt;
‘M mvrt; “
‘P° : mvdn;

=" : quit := true;
else write(##7);
end;

end;

procedure setflag;
begin '
if index.y = 1 then
begin .
if phase[index.x] and:$1 <> 0 then
phase[index.x] := phase[index.x] - $1

else
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phase[index.x] := phase[index.x] + $1;

end;

if index.y = 2 then
begin
if phasel[index.x] and $2 <> O then
phase[index.x] := phase[index.x] - $2

else

phase[index.x] := phase[index.x] + $2;

end;

if index.y = 3 then
begin
if phase[index.x] and $4 <> O then

]

phase[index.x]'f .phase[index.x] ~ $4

else

phase[index.x] := phase[index.x] + $4;

end;

if index.y = 4 then
begin
if phase[index.x] and,$8 <> O then
phase[index.x] :=.phase[index.x] - $8
else
phase[index.x] := phase[index.x] + $8;
epd;

end;

procedure mkscr;



begin
gotoxy(12,5) swrite(’

gotoxy(12,6) swrite(’
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Step Format

'3
')

"3

gotoxy(12,7)jwrite(’
gotoxy(12,8)swrite(’

gotoxy(12,9)swrite(’

gotoxy(12,10)swrite(’
gotoxy(12,11)jwrite(’

gotoxy(12,12)swrite(’

gotoxy(12,13)swrite(’
gotoxy(12,14)swrite(’

gotoxy(12,15)swrite(’

gotoxy(12,16) jwrite(’

gotoxy(12,17) swrite(’

Phase 1 2 3 4 5 6 7 .B '
x Step Count|']

1 ')
')

2 ')
')

3 DELAYS ')

: ')

4 ')
')

gotoxy(62,16) swrite('20');

textattr 1= textattr or - harg

gobtoxy(1,22) jwrite('Alt-xsExit G:Go Space bhar:Set/Reset

textattr t= lastattr}

gotoxy(19+index.x%4,8+index.y%2)

end}

procedure setarg(x,yihbyte

var ok ¢ booleanj
chin ¢ charj
cnt ¢ bytes
argin ¢ stringlf101;
code ¢ integery
oldarg! integer:

first ¢ boolean}

begin

]
4

var argtlongint)}

ok := falsejargin 1= ''jcnt 1= 03first 1= truey

TabtToggle Arr
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oldarg := arg;
gotoxy(x,y);write(’ Rk
str(arg,argin); :
for ent := 1 to ((10-length(argin)) div 2) do insert(” °,argin,1);
gotoxy(x,y);write(argin);
gotoxy(x,y);
argin := °°;
repeat
ch := readkey; { write(ord(ch)); 3}
if ch in ['0°..°9"] then
begin
if first then
begin
gotoxy(x,y);write(’ s

r s,

’

argin :

first : false;
end;
argin := argin+ch;
gotoxy(x,y);write(argin);
cnt := cnt+l;
end
else if ch<>#9 then write(#7);
until (ch=#13) or (et > B6) or (ch=#9);
val(argin,arg,code);
if code <> 0 then
bqgin
arg := oldarg;
str(arg,argin);
end; .
gotoxy(x,y);write(’ ");
for ent := 1 to ((10-length(argin)) div 2) do insert(” °,argin,1);

gotoxy(x,y);write(argin);
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end;

procedure dspcnt;
var cntst :'strinng];
cntsetst : string(5];
ent : byte;
begin
counter := counter+l;
str(entset,cntsetst);

gotoxy(58,11);write(”’ Y

for cnt := 1 to ((4-length(cntsetst)) div 2) do insert(” °,cntsetst,1);

gotoxy(58,11);write(cntsetst);
gotoxy(62,11);write( /" );

if counter > 9999 then counter := 0;
str(counter,cntst);

gotoxy(83,11);write(” &

for ent := 1 to ((4-length(entst)) div 2) do insert(’

gotoxy(63,11);write(entst);
gotoxy(18+index.x¥4,8+index.y*2);

end;

procedure go;

var ok : boolean;
ch : char;
last: byte;

label finish ;
begin

ok := false;curser(off);

“,entst, 1);
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textattr := lastattr;
gotoxy(1,22);clreol;
textattr := bar; )
gotoxy(30,22);wri§e(’Esc:ﬁxit Pause:Pause”);
repeat . ‘
while not keypressed do
begin
for ent := 1 to 8 do
begin
last := cnt-1;
if last < 1 then last := maxstp;
setf := false;
phaseslide(phase[last], last);
port[port0] := phasé[cnt];
setf := true;
phaseslide(phase[cnt],cnt);
dspent;
delay(speed);
if cntset <> 0 then if cntset = counter then
begin '
counter := O;
goto finish;
end; )
end; |
end;

if (readkey = #27) then ok := true;

until qk;
finish:
gotoxy(1,22);clreol;
curser{on);
textattr := textattr or bar;

gotoxy(1,22);
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write( "Alt-x:Exit G:Go ' Space bar:Set/Reset
Arrow key:Move Curser’);
textattr := lastattr;

end;

procedure clear;

begin
counter := -1;
port[portQ] := O;
dspent; :

end;

procedure select;

begin
setarg(58,11,cntset);
if ch=#13 then exié
else
setarg(58, 16,speed );
end;
begin
clrser;
init;
mkscr;
{ dspent;}
repeat

ch := readkey;

Tab:Toggle

Eo
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{ gotoxy(50,3); write(ch,ord(ch));}

case upcase(ch) of

#0 : mvcurser;

setflag; .
#9 : select;
‘GT : go;

‘C” : clear;
end;
dspphase;

gotoxy(10,20);

{ for i := 1 to maxstp do write(phase[i], "’

gotoxy(19+index. x4 ,8+index.y*k2);
until quit;
clrscr;

end.

")}
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o ~A8

guaﬂﬁ11§eﬁu

qanaamﬂ stepping motor controller qa§1§ program pascal

tfiud2 contpd Fodtunaun111¥ s mE e atasl

. ¥
1 1380 file stp. exe 3NtATNGM

c:\ STP.EXE

JITAU menu MMUIIBAIU

STEP
PHASE 3 |al|s STEP COUNT
1 0
2
DELAY
3
200
4
ALT + X : EXIT G : GO SPACE BAR : SET/RESET

TOGALE

ARROW KEY

MOVE CURSOR - R

' : -
CURSOR 3saftu®1319 assign phase F9179%8 170N assign phase

184 stepping motor 13aﬂu3ﬂuuunﬁ1ﬁau phase 3AN stepping motor

Taa1§§nw1tgau1ua1eﬂaq @19 9 #7@B9N1T assign n1¥ SPACE BAR

[v) - N Y d_w - o
URBTINLANLANATT assign ATIUUNTIVNAR SPACE BAR &8na%Y




...2_
o] |l
2. @vA1 delay time Taan1ine key TAP cursor ﬂsYﬂﬂg?ﬂﬂmv delay
N ’ v ’ v »
LIIRINTAONETAR1TAAIUA  0-99999999 UAMUA28 key ENTER corsor
ﬂvn§u1ﬂﬂé1un111ﬂ assign phase .
. o 2 R -
3. na key G program 3¢ RUN N1y stepping motor nguiﬂnﬂu step N9
. v ad - o <4 v w 4
assign 17 uaz counter A’lxL1TaUU step TULT8a 9 ﬂﬁﬂﬂi011ﬂ§6g0ﬂ1ﬂ1
< : . 4
nna key PAUSE Tﬂ1un1uﬂanaiﬁﬂ117 ﬂunvﬂﬂvﬁnﬂsna key 8W program
~ ] 4 o o o ]
393 run AA UKRELUDARAINITARNIINITINIIIUANG key ESC program ﬁs?ﬂag
4 ) -
N main menu
key C ietﬂunﬂ1 clear counter

4 ° Vs u
Au0189 step dvrTaaUAtaaty

o]
il

1/delay time (H )

N1TAIUN BIAI

avd 1.8 % step (degree)

; : ; ¥
(1.8 A8 AvdAD step 189 stepping motor na%ﬁanaaaﬁu)
4 - o
LHARDINITRANIIN program (LANAITNISIU) Nna key
4
ALT + X Tasn17 key ALT @1913U82na key X @18 (ATAIIEABAINA

program uﬂa§1u dos



..3_
N

as .
AMGTUIUANTTNOAQRAA I

4 o
run file STP.EXE uuia989 wmicro computer ua? assign phase 183

o ' N
stepping motor lﬁu step' avnIInaaavan‘ty ) .
1. ATTNAADd ﬂﬂ7n78ﬂuuunlﬂalﬂﬂ1 (SINGLE—-PHASE EXCITATION) '
assign phase 183 stepping mot.or nquuuﬂﬂatnuuﬂanﬂ (cw) uaunuun1ulnn

u1dna (cew) RIWATITINN 1 UAE 2 RINEIRY

“ STEP
puasg | 1 | 2.l 3|l a|{s |6 7|8
1
2
3 &
4 4

40 o
#1719n 1 '?udmommnuu'lﬂm (cw)



STEP
PHASE | 1 {21 3| 4|5 | 6| 7] 8
1 .
\ L]
2
3
4
) - o
K114 Nn 2 ﬂﬂﬂﬁﬁﬂ?ﬂlﬂuuﬂaﬂﬂ (cew)
2. AIINARDI ﬂﬁ?ﬂ?”ﬁﬂuﬂﬂlﬂﬁé (TWO-PHASE EXCITATION) N .
° -

\ A~ D -
assign phase 183 stepping ‘motor nqnﬁnﬁvnquaﬂutnuuﬂﬂnn (cw) uas

- 4 =1
nqutnuuwanw (CCW) @713 IN 3 URE 4 AU’ TNL

STEP
pHASE | 1 [ 2| 3| als | 6| 7|8
1
2
I \
3
4

J P o
A1T19N 3 NANIIAN L BNUINNT (ew)
\



STEP 'u. S
PHASE 1 2. .3 4 5 (] 7 8
1
2 .
3
4

4 <
A17190 4 NENIINUL 1aualna (cew)

Ak - — o~

3. NMINAas ﬂﬁ?ﬂ?vﬁﬂuUUﬁﬁﬁlﬂﬂ (HALF—-STEP MODE)
?

4 % ) ‘
assign phase 189 stepping motor fivfidniumyuatntIuu NI (ew) das

o 5 ‘ < o o
nauL1uuIdng (cew) AUAITIM 5 Uar 6 AN’ IaU

STEP ‘ - ,

'PHASE 1 Zji 3 4 b 6 7 8
1
2
| 3 '
" )

4 &
@173 S ﬁﬁn1ﬂﬂﬂutnuu1ﬂnﬁ (cw)

I



- STEP
PHASE 1 2 3 4 5 6 7
1
2
3 .
4

<4 ' &
A17190 6 NEnIINIULINUIRNT (cow)




AR

1.
2.

4o -
stepping motor inwlimastilinsaturawadvi v
o ] ] P (]
n13iau phase mav stepping motor ANUYY uARERUUANIITURAIITT wariia
astsfiuugetia (touge) niavyu

d y o 4 . . 4 o
stepping motor n?ﬂ?unﬂsnaaaquaunqauquna1ﬂuntnﬂ1n1 wasntyu L a1

‘A

. ¥ . 3 ) - .
navuAaz step FITUNIAIANUY stepping motor Fwmgariivu

[ Y] U ‘ ar
ﬁiﬂﬂﬂ?ﬂaﬁﬂﬂﬂ1ﬂ18§ﬂﬂ1ﬁﬂﬂu stepping motor nquuqaaﬂun11u

et el ol el stk ol o el e sl ke e e e e o ook s ok e





