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Abstract

Since rotor position information is necessary to drive the SRM, absolute-encoder, resolver and
incremental-encoder is used to detect a rotor position. But, it is not desirable to use a high priced encoder
and high efficient microprocessor under the condition of the simple driving system when precision control is
not demanded. In this paper, Only using the reflective type 2 photosensors replace the conventional opto
interrupter and slotted disk, which not only remove a slotted disk section but drive 3-phase 6/4 SRM
bidirectionally. Moreover, as control circuit only is composed of common analog device, economy is

mized

1M 2

SRM #)4ke] $1X)] met el ejxialgel
ARHEL e e AN4Rt aFd0,
027 ANAEE A P A=E) 2 ASNE
AR BS 27) S 92 A& FFsste] 2717
ol FsENT AAGS meld W HPeiq g
Feydzns 4% 271 H4R AX A@Fo] golat
A o} 2717159 FAF A, FAAE 18 3
S WEe) GTANEG Farsteiol sk Bl itk
271715% ZANE neiT W £%R0a3 % SE
JAHYEE olg8 BAAN 7o) AN, o) Bl
£ 6/4 pole SRMS} %% 3708] SEAEIUEIS} S=Y
237} gash), W] B =EolMe wA 249 @
AT 018319 6/4 pole SRME PEaIHOD 27)
7% 2 Ao eHe shsal s
BAAL) AFE 1) ZolT £RY2aS AATe
=24 Azre] BT AA0) AEIer Agds
2 A% AA] ZEY FuE 2 F A
NE BAA AT B B g Rl
ol Re Aol glol B HEAlt aTHE FE
AYHA o Aojse] ke ZRANE A
B e Afed otk & =RolMe wx Az
o) chdzm axutom AolFIE TS AAIL

2. Hictst A

—

x

21. 71 SHME ol 8t XldE Y

~ 7

Slotted dink

O3 1. SEQHEEIY &2UL3aE 0188 XA

AXAHE

Fig. 1. Rotor position sensing by Opto interrupters
and Slotted disk.
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Table 1. Bidirectional operation with three and
four sensors.
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Fig. 2. Used position sensing technique (a)

Equipment of SRM position sensor (b)

Reflective type photosensor (c) Rotor structure
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Fig. 3. Applied rotor position sensing technique
(a) Reflective type photosensor (b) Picture of
installed sensers {(c) Treated rotor with light
and shade
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Fig. 4. C-phase estimation by using only 2
reflective type photosensor (a) Position of
sensor (b) Estimated C-phase (c) Result
waveform of each phase position sensing
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Fig. 5. Overall simulation circuit
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Fig. 6. Partial circuit of simulation (a) Photosensor
subcircuit block (b) C-phase estimation block
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Fig. 7. Simulation waveform
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Fig. 8. Simulation waveform of speed and phase

current

I¥82 V1%%E 71F 4571 500[pmiel A 1000[mm]
o2 ITHeY AA&EEr SFF7kE 245g Vel
o ranEge ojuf Z+ Ao AFHE S vkt

4. 2 2

Aol A8 AWEE Aloje] Thapde] Holu)
ARFH) 7Ped vl Bax AWEE AR
2 A% A8 BE7) Seiulge vehdch

(a)

_ 66 -



« sy & e

e

bech Ref.’

g

TAm Rl 3B e SAY Eoke

b)

R

O 9. M 48 32 % HOREE (@) 8 32
T b) Hoig=

Fig. 6. Overall experimental circuit and control i R : :

board (a) Experimental circuit (b) Contro} board o /\\. '(\s‘.,

x 2 ®SI| nefolg

Table 2. Motor parameter R ;
oW 3 2me@y 2 T sroepen
AA 29 | 160[W] | A AXNAEY 0.04166[Q1 W
AA AY 12[v] | Hd Q9-€ 2| 2.332[mH]
& & 381 [ #Ha d-E2 | 0.241[mH]
2R F | 6lpole] | HAA T4 4lpole]

I8 YaE= A4 AR AAFzzg dehin
I8 9y A 7Y ARE=0H A HE &
A A4 FATOR H2F AT

sadl €8 LMBIE/VIHEDS] J¥og o|§3le sa

28/ Div : 2t 6000{rpm]

pulse Fappol] vl SHRYe] WAEF o] PR R O R R SN s
AFA AE719 £58 AL SEAE YAk (d

i STIPPED

(a) (e)

_67_



2000 p 5V}

1t v i § twemy
H
;mf : i A8
R : B

: i Xi fﬁ(

3 w’ W
£

2000[spm}/ SV :
PR PR i sroepea

O 10. 2898 (@) Hm2l Y=9 nd (b) AND
20 A=Y 3 (c) 2000(rpm] HS A
MMFHY (d) 6000(rpm) YZHAL AT
U3 (e) NESE BIN 5= F30d )
INESE 7.:.’_’.“./\! S5 FEUY @ B9
+S u”‘“\I T #3544

Fig. 10. Experimental waveform (a) Input and output

waveform of comparator (b) Input and output
waveform of AND circuit (c) Current
waveform at 2000(rpm) forward direction (d)
Waveform at 6000(rpm) reverse direction (e)
Wavefrom of speed when reference speed
increase (f) Wavefrom of speed when
reference speed decrease (g) Wavefrom of
speed when forward-reverse repetition
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