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Principle and Application of Control Stepping Motors
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Table 1 Characteristics of PM, HB and VR ste-
pping motors

kinds | PM type | HB type VR type
step angle| large small large
torque low high |medium, high
cost low high high

AR} o] EA F “2=(Stack)” 2] Al

!
o}

g} wad 29 gaY nHz ERE 5
St o ARAQ ERE 504 A2 T o

DA N2 AN E DY Bl s
e 29 ZEo A S Ax9 2P
X YutA o 2 x| GEE stolof gt} 9
3l ojn &7t e AR BE X 2}7} 3
Azre] M2 dBE HA 7] ot 4
&5 %0 F7HE 0 HAAE nYARe =
B gests F4 A7AY X2 3 Ask

s

i)

Hoix 1A} Al
2 3E 53 olgay,

°

)
B o]

oA B FR] LHIB RE 9 g o] 7HE st
#ztol &F 28E A3t PEELIAE TA
AM7le W5 28 d-Mde] ol 7] el
3 T AX chxd 2HE ZEVF £ A
AHo g 7hssitt Fo AT 2P AFY
Y& Fastr] vpdeh AF7A BAMD 26|
3 E2H9 771 29 19 895 Ut

[Stepping Motor (SM) |

(wa] [w=] [w=]

1 [

Single-Stack SM Multiple-Stack SM
(Unequal-Pitch SM)

| Equal-Pitch SM l

Unequal-Pitch SM—I

Fig. 1 Classifications of stepping motors

3.

xs o

2|

Y

2H ¥ ZEE 1329 FFH S (Pole) & N,
S2 A # U= 2 A(Pain) 9] AxA AXA
(Winding) AT A5 FAd0] W@d
o 283 2E e Sk FoA HHer F
AL AT 5 Uk 3 P M AF W
TS AFste Zolxn e g wWye Al
F%(Two Pairs) € °]&3te, ol 4&F %9
AL 7 952 e Aolth

a9 2 2% RH FAF Y E 4]
A% 293 nE o Aot LAY 9002
g 229 94 & 243 (Phase) & 7HAZ 9l
t} olg g vid & AR WollA 49 EEF
(Salient) & 7}A|1 32 z}zte) AT o8
FE 7383 o2 gocolt). HMAE NI S
Fo2 o]foj7 gFAAoltt & 4 3719
A & 1,0 —1 39 &E R 9714 1
A E < Wgo R ARVt a2 A, -1 4
Wgko 2 AF7F Eae A, 2820
F7F 222 g AHZn 9 §

(o]
< Zn

q O
g =

A



FaEd7iAIEE A A 18 A1 5 19933 39

o
NG AU Z F 2 7 BEE uro
A AAE B whAA Wge s RS

g ok A5H A wEke] 3He 19
39 YeElUleh Sie i WA g BAIgY o
2Eo] QojA 2¥Ge g500]t), g 2¥le] 3
A Fole 3 I™dAe 2A4A A Ha
22 ¥ ~(Reluctance) #X ¥k oA
A% A Fejolr Q7N HAAIN HE
o2 H& A7) AY HEAAGL Sk OF
29 & A3t YA AF et AEEAE H
Z A7 A% AE 29z v A FAH
Al a6 tg-3te B4 BELYA A A
E 2v 293 AASE SdT VAA $EF
o2 H3e d5FU WHE RAE AlA
wekol 2H P A& L e HTFo R 28 ¢
Eﬂ-\—}%°“ﬂ ““] A kel 2

dAEAe 297 9008 MR &R
(Full-stepping) ol i8-8}, 28 19 e
nGze} WAL wjGel i & & 2H
(Full-stepping) 2] 2817} 90°0|t}. o] ¢ &
e e & gl AAdstdc

%

R

ES

‘%‘Jm(Half-steppmg)Cﬂ] o) &3k & 30 Folz
2H| %

¢

:

Phase 1

Phase 2

NG

Fig. 2 Schematic diagram of a two-phase step-

ping motor

o BAE AT 53 M E AT Ty
=t AZEO Yooz vlolag 2y
M Aol ofs]) Fojd 4= ]E’l’ Z4E %A 71 (Tra-
nslator) &1 Bl St= o] Fga) 2 Hs)
g LAATIE Aol HHstE o] Q) matE
7} 2 5] Ql7) wWEd st=golHQl Hizol
g8t BdH0Y,

Sun S.=1 Step 1 S.=1

IO [BEED

Sten 2 S,=0 Step 2 S==1

(HesE] [ANED

Step 4 8-

Ten

»
s

-z

—
L
ne Z

—
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Table 2 Half-stepping sequence for a two phase

stepping motor with two rotor poles

Step Clockwise rotation + Counterclockwise rotation
number Sy S, Sy Sz
1 1 1 1 -1
2 0 1 o -1
3 -1 1 -1 -1
4 -1 V] -1 ]
5 -1 -1 -1 1
[ 0 -1 0 1
7 T -1 1 1
8 1 0 1 0
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