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(57) Abstract: A drive circuit (100) for a stepping
motor (200) comprises a D/A converter (120), a
current control unit (130) including comparison
units (131,132), and an error detection unit (170).
The D/A converter (DAC) (120) generates target
voltages (VA1, VA2) indicating target values for
excitation currents stipulated on the basis of a ret-

erence voltage (VREF) indicating the upper limit
for excitation currents (IOUT1, IOUT2) flowing to
the stepping motor (200). The current control unit
(130) controls the excitation currents on the basis
of the target voltages. The comparison units (131,
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132) compare the voltages (RNF1, RNF2), which
correspond to the excitation currents, with the tar-
get voltages. The error detection unit (170) detects
errors in wiring between the drive circuit (100) and
the stepping motor (200) on the basis of output sig-
nals (CLOUT1, CLOUT2) from the comparison
units and control signals (PHA1, PHA2) indicating
the polarity of the excitation currents.
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The invention of claim 1, the invention of claim 8 and the invention of
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However, said technical feature cannot considered to be a special
technical feature, sincethetechnical featuredoesnotmakeacontribution
over the prior art in the 1light of the contents disclosed in the document
1 (JpP2008-29145A (RohmCo., Ltd.), 07February2008 (07.02.2008), entire
text; all drawings), document 2 (JP 4-261396 A (Nippondenso Co., Ltd.),
17 September 1992 (17.09.1992), entire text; all drawings), and document
3 (JP 2-184296 A (Asmo Co., Ltd.), 18 July 1990 (18.07.1990), claim 2;
page 5, upper right column, line 3 to page 5, lower left column, line
13).

(The technique that a signal corresponding to an exciting current
and a predetermined threshold value are compared with each other so as
to detect an abnormality in a path where the exciting current is supplied
from a driving circuit to a stepping motor is a known technique as shown
in documents 2 and 3.)

Further, there is no other same or corresponding special technical
feature among these inventions.

Accordingly, the following three inventions (invention groups) are
involvedin claims. Meanwhile, the inventionof claimlhavingno special
technical feature is classified into invention 1.

Invention 1: The invention in claims 1-7 and 18-21
A driving circuit for driving a stepping motor, comprising:

a target voltage generating part for generating a target voltage
indicatingatargetvalue regardinganexcitingcurrent whichisdetermined
on the basis of a reference voltage indicating an upper limit value of
the exciting current flowing into the stepping motor; and

a current controlling part for controlling, on the basis of the target
voltage, the exciting current so that a value of the exciting current
is kept to the target wvalue,

wherein the current controlling part includes a comparing section
for comparing a signal corresponding to the exciting current with a
predetermined threshold value; and

the driving circuit further includes an abnormality detecting part
for detecting, onthebasis of anoutput signal from the comparing section,
an abnormality in a path where the exciting current is supplied from
the driving circuit to the stepping motor.

Invention 2: The invention in claims 8-15 and 22

A driving circuit which includes means for detecting an abnormality on
the basis of the number of times at which a signal level corresponding
to an exciting current reaches a threshold value within a prescribed
periodof time, whichispreviouslydetermined, inastate that theexciting
current can be output from the driving circuit to the stepping motor.

Invention 3: The invention in claims 16-17

A driving circuit for a stepping motor, which includes means for
determining an abnormality in response to an event that abnormalities
are detected at a predetermined number of times in a successive manner.

Form PCT/ISA/210 (extra sheet) (July 2009)



[E B A EpsHpEEs PCT/ JP2012,/051325
A, FEHROBETAHSHEOZE (EERSTFE (1PC) )
Int.Cl.  HO2P8/38(2006. 01) i
B. WA IToSH
REZIT- e/ DRERE (EEFTF2E (1PC) )
Int.Cl.  HO2P8/38

HA[E 2 B R

HAIE B T RO
HAE 32 B ik i
HAE B s T R

FEEHECHENLEETT —F A (F— 2 X=X DA,

A L 72 HRR)

C. B2 LI HILS ITH

BRSO RS 5

BT — % BIFSCING RO O AT AT 2 & & 13, 20T 5 8F0E R R B

Y JP 2008-29145 A (= — Ak H) 2008.02.07, &3¢, 2K (77 | 1-2,6-7, 18-2
IV—72L) L

A 3-5

Y JP 4-261396 A (HABIHMALSEE) 1992.09.17, &3¢, 3 (77 | 1-2,6-7, 18-2
IV—7L) 1

A 3-5

W CHIOREX b SRS STV 5, ™ ORF U b Ty 3 U T AR A B,

*  BIAERO AT TV —

[A ] BHCBIED S A ST CIE R < . — ARk a2 R4
HD

[E ) EEEHRE AT M E 2387 ch 208, EERHEA
Pglznkani=4o

[L | Bt aRIC R R & 4R T~ A SURR UMt O SCER O R AT
HE L ISR RBER a2/ T 52D AT
AR (B EA9)

O] NBRC X B8R, i, BREICERT 530K

[P EHREHFEHATC, M oEEHO RO & 72 5 HFE

O HOBICAFR Sz

[EIFEHRE B ISR BRI AREN TR TH - T

HIEEFET 50T, FBHOFE X ITER

OIFEDO = DIZEI AT 5H D

X ) #CBEOH D TR ThH - T, UsE RO A THMH
DOFRMTESMER N EZ BB B D

Y | 5 CEEOH D TERTH - T, YaE T & o> 1 L4
FoxERE D, BEHICESTHHATHAMEEEIC
Lo THBMERNEEBZSNDL LD

(& | Fl—F v b7 7 2 U —3Ck

T

FEpRA 252 T L2 H E S RE S O R EH
28. 03. 2012 10. 04. 2012
E AR A DA B R UV T FFTEAEE (EROH HHE) 3v] 3027
AARE®NTT (ISA/JP) TN
HWHEES100—-8915 §
HERMTAAXENE=TH4%3 5 EIEES 03-3581—-1101 W#H 3358

HMAPCT / 1SA/ 210 (F23—)

(2009FE7TH)




EpEpEES PCT/JP2012/7051325

[ BT A R
C (&) . BT EROLN5TH
S SCRR D B 5
BF Y — % BIFSCIG RO OGN MET 5 & &1k, FoMETAEFOHFR HREOFES
Y JP 2-184296 A (7 AE#=4l) 1990.07. 18, HpFrag=kO&ipH 2. 1-2,6-7, 18-2
5 BA LSS /T bES BAEMIE 134T (77 U—72L) |1
A 3-5

BAPCT / ISA/210 (HE2—0k%) (2009®FT7H)



E R A s EpHpEEs PCT/ JP2012,/051325

FEIOM FEROFPHO —HOPFER TERVEEOERL 15— 0 2 DfEE)

EHSEKHESH (PCTI175R(2) (a) OKEICK Y, ZOFEBEMARTITXROBEAIC LV iFEROHPH O —EIC OV TE
R L 7ginoie,

1. ™ 3Kk 1L, ZOEBHREHMENRELT A EAELRVHRIE L LD TH D,
DED
2. sk 3. BEERERREEY T AN TE AREE CHECEMNEZHZL TN

BOWEBREBEOESIRL DO THL, 2ED,

3. ™ oEhskiE WX, EEFEROEM Th-> TP C THAIL. 4(a) D 2 TR UEILOHEI
o TEHE I N TV,

FIA FEHOEAERRIML TWLHLEDER (F1-X—Y0D 3Dkt E)

WITRRD L H I OFEBRHEIC L EOZRAR D 5 & Z oEEFEHEITR O -,

FHORIH 1 IR D8, GERIA 8 TR A, FHRIE 1 6 IZ{R DRI, §ERE 1 12/% 557
WCBWTHSE T 2N A2 A LT D, L L b, Mg e Rk, ScEkl (JP
2008-29145 A (12— ARER ) 2008.02.07, &3¢, X)) . k2 (JP 4-261396 A (HAE
SRR 1992.09.17, A3, A=), SCTHRS (JP 2-184296 A (7 AEEA L HL) 1990. 07. 18,
¥rdransk osipH2, 55 BA EMIZES 1170555 HA THISE13 17) OBIRANAFICHES LT, 5‘5
g%@ ﬁjéaﬁﬁ%%t%@”%@f ARV SN 25 T DL S fP%/%‘lJfoa&mEﬁfF%%zf&;

=R QAN

(LLF, HRp~—12ke <)

1. {7 HEASLEZ2BIIFEE FHE 23~ THRRICHNS Lo T, ZOEEHEREL, 35~ TOHHE TR
B HOW TR L7z,

2. {7 BIMRETFEEZERTLETLARL, N ToOHEE IZOWTIHET D ENTE DT, B
BEFHEI O KD T2 h o1z,

3.1 HBEAPLERBINAETERZ oL LrMBAISIG Lo a0 ¢, ZoEBFESRS T, TEEOM
10 & > T2 R OFERIAD HIZHD>WTHER LTz,

4. W HEADSLERBINTIEFRE 2 HENICMET Lo 0T, ZOEBFETRET. FROBEORINEHR
SN TWBFEBIARDROFERBEIZOWTEER LT,

FhkIE 1-7,18-21

B INFR A F RO FFe oo H 3L T Fa'gﬁh%f)@%
T GEMPEEPREREY, ZET LA, BB R OMM &R, AN EEBBRSITEb ok,
o Ebﬂ%ﬁﬁ%éﬁzﬂ@%ﬂﬁki& u”jﬁﬁj\#?)/ﬁ'\: LT o T, Eén%EF'i??ﬁﬂﬁ)rﬁWﬁé\ FEIR L7/
PIZSdhbiuie o7z,
5 BIERETREROMMIZ S oy, BEHSLTIE o T,

BERXPCT/I1SA/210 (120 (2)) (200947H)




= SR Ak EpsHpE®%e PCT,/JP2012,051325

(G5 AR Do & )

(BRI IS T AE B L FOED BN LEVMEE 2 ik LT BB REE 5 X T v B
7 — F ~HRCIEE DS SN ORI O R 2325 2 Lk, Uik 2-3 IR BN &
I, AN TH D,)

E2. NS ORAORNCIEL, 1EDICE— O L5 B85 O BRI FELE LR,
Z LT, sRo®PHICIZ, LLFICRT 3O () BNEEND, B, REilZe Hiln R
A LUROVGERIE 1IZEHHIE, BHLICK ST 5,

(F&HA 1) FhskIE 1-7, 18-21 124% 538

AT ¥ —F OERENEE T H o T,

IR AT v Vo 7 —Z 2N DB R O FIREA2 R TSEREEICHE SO TED B AHHI
LIRS EEIIZ DWW T D B E 2 R~ BRI 2 AR T 5720 O BEEEE AR & |

fiac B ARSI FE-D U T Rt EE i O 23 il B AR PR 724 D & 9 ISR RL b A R I & il
-9 2 BRI & % &

FiT AL AR I A X AR B XS T AR5 E TOED LN LEVME E 2T 5720
D HLBH % 5

FiT RSB A 6 1

AL > B D H MG B EE-DUW T BCEREN R 22 B RIGLA T v B v 76— Z iR
EIPIRE SN OB O R 2T 5700 RFEREHTZ2 I LI D AT v 7E—
Z O BRE) A,

(J&HH 2) FhskIE 8-15, 22 124% A HEHH
BRER[EIEE 2 5 A7 w B o 7 — Z IR E IR HH D ARE TH HREICB T A TOTED L
AT E IS BRI I )t A5 B D LUV L& WMEIZ 5 L 72 RIS nW T R
WA D TR A9 5 ERE AL,

(BB 3) FE=kIE 16-17 1242 H 3
T OED B AEGER L TR I S E L TERE2EET ATERE267T 5.
AT B — F DRI

MXPCT/ ISA 210 (Hi-<—) (200947H)




	Page 1 - front-page
	Page 2 - front-page
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - description
	Page 17 - description
	Page 18 - description
	Page 19 - description
	Page 20 - description
	Page 21 - description
	Page 22 - description
	Page 23 - description
	Page 24 - description
	Page 25 - description
	Page 26 - description
	Page 27 - description
	Page 28 - description
	Page 29 - description
	Page 30 - description
	Page 31 - description
	Page 32 - description
	Page 33 - claims
	Page 34 - claims
	Page 35 - claims
	Page 36 - claims
	Page 37 - claims
	Page 38 - drawings
	Page 39 - drawings
	Page 40 - drawings
	Page 41 - drawings
	Page 42 - drawings
	Page 43 - drawings
	Page 44 - drawings
	Page 45 - drawings
	Page 46 - drawings
	Page 47 - drawings
	Page 48 - drawings
	Page 49 - drawings
	Page 50 - drawings
	Page 51 - drawings
	Page 52 - drawings
	Page 53 - wo-search-report
	Page 54 - wo-search-report
	Page 55 - wo-search-report
	Page 56 - wo-search-report
	Page 57 - wo-search-report
	Page 58 - wo-search-report
	Page 59 - wo-search-report

