(12) BHFBAZRNICE SV T LRSI -ERHE

(19) tH R AT A HEHES
EREHR

43) EfRAR B

o AR O
IO 000 00 0

10) B RES

2006 ££9 A 14 B (14.09.2006) WO 2006/095405 A1l

(51) B4 8 FERE/NEF4TH1E 18 EL-@%KXSHA Kana-
GOGF 1/04 (2006.01) GOGF 1/32 (2006.01) gawa (JP). 22111 3 — (SHIBAYAMA, Yuichi) [JP/JP];

=, T2118588 MFRIIRNGH P[RR L/NEHP 4 TH

(21) EHEES: PCT/IP2005/003918 1818 Z+EHASH A Kanagawa (). A F B
(22) EHFEAR: 2005 ££3 A7 B (07.03.2005) 2 (KUBO, Yoshiyuki) [TP/IP]; T2118588 #Z]II 1R JI|
- s BHhREEL/NMEP4TH1E 15 ELTEGKASH

(25) ERHERO S5 RN A Kanagawa (JP). #& 1L F158A (YOKOYAMA, Kazuhiro)
26) ERARDERE: BAREE [JP/AP]; T2118588 MEJNIRNIGHRRE L/NHG

(71) HEEA CKEZBR < 2 THEERICOLNT): ELEH#%
HK 4%t (FUJITSU LIMITED) [JP/JP]; T2118588 %
JNENgmRRR E/MAS 4 TH 1% 18 Kanagawa
(JP).

(72) BERAE; &V
(75) FEAE/HFEAN CKEIZ DT OHA): £5F 2EH (MINE-
MURA, Hiroaki) [JP/JP]; T2118588 #Z=JII\RJI/H

4TH 1% 18 EL@#% K& MW Kanagawa (JP).

REAN: XE &2 (OSUGA, Yoshiyuki); T 1020084
ERHTFTHRAR-_EH8sEZh20 —EMEIL3F
Tokyo (JP).

EEE (RTOZVRY., 2TOERREOERRE
AEHE): AE, AG, AL, AM, AT, AU, AZ, BA, BB, BG,
BR, BW, BY, BZ, CA, CH, CN, CO, CR, CU, CZ, DE, DK,

(74)

(81)

LY
(54) Title: METHOD AND CONTROLLER FOR CONTROLLING OPERATING VOLTAGE BY LSI OPERATING
FREQUENCY

(54) ZEADE: LS I BFRRBICEI2BEEEFNHOOOAERUHEEE

1

2 yad

o~
—»-| 7OV IESHIGE

4

R HEER AR

—> 5

HBRERDR(LSD

4
v
EN{EEEHIEE

!

1 SEMICONDUCTOR INTEGRATED CIRCUIT (LSI)
2 CLOCK SIGNAL SUPPLYING SECTION

3 FREQUENCY MONITORING SECTION

4 OPERATING VOLTAGE CONTROL SECTION

Y

1T 0 RO OO

< (57) Abstract: Power of an LSI is saved by supplying the LSI with an optimum operating voltage in accordance with an operating
frequency. An operating voltage controller is provided with at least the 1.SI (1); a clock signal supplying section (2) for supplying
W the LSI (1) with a clock signal from an external oscillator; a frequency monitoring section (3) for obtaining the clock signal from
the clock signal supplying section (2) and generating an operating voltage reference value in accordance with a frequency; and an
operating voltage control section (4) for generating an operating voltage in accordance with the operating voltage reference value
@\ from power supplied from an external power supply and for supplying the LSI (1) and the internal circuit (5) with the operating
& voltage.

6/

S (57) BEf: BAERRRICECTRELGHEEEELS | ICHBTICECLYLS IOEBAELEERT 510
P~ 12, ZERICHRIBEEEHHAEEX. LST1& NERKRFEM,IOODIOVIETELS I 1IC#ET S0y

VIEBRRE2E,. YOV EBHBN 20/ Dy Y ESERBLTARRISE CLBFEERLEELEMT 5E
O RUBEBRHI L. NBERI SRR INZENI SHHEER

=

[EH]



WO 2006/095405 A1 IV AA1H0A0 0 000 0800 0 A

DM, DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, HR, BG, CH, CY, CZ, DE, DK, EE, ES, FI, FR, GB, GR, HU,
HU, ID, IL, IN, IS, JP, KE, KG, KP, KR, KZ, LC, LK, LR, IE, IS, IT, LT, LU, MC, NL, PL, PT, RO, SE, SI, SK, TR),
LS, LT, LU, LV, MA, MD, MG, MK, MN, MW, MX, MZ, OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW, ML,
NA, NI, NO, NZ, OM, PG, PH, PL, PT, RO, RU, SC, SD, MR, NE, SN, TD, TG).
SE, SG, SK, SL, SM, SY, TJ, TM, TN, TR, TT, TZ, UA,
UG, US, UZ, VC, VN, YU, ZA, ZM, ZW. REAREH:

— EBRRERSES

8 BEE (RTOLWVRY, 2TOREDOLERE
HEEE): ARIPO (BW, GH, GM, KE, LS, MW, MZ, NA, 2XFa— FRUMDEEICDOLTIX, EHRITIND
SD, SL, SZ, TZ, UG, ZM, ZW), 21— 35 V7 (AM, AZ, HPCTHE Y FOERBEICEE I TS Ia— FEREEE
BY, KG, KZ, MD, RU, TJ, TM), 3— 0w /8 (AT, BE, OHA XA/ — ] 258,

HEBEISHCE-BEEEZERL, LS11ENBERSICHIGT 2EEEEREE4 L. 20U0<EBHAS,



WO 2006/095405 1 PCT/JP2005/003918

[0001]

[0002]

[0003]

[0004]

[0005]

oM E
L STEWMEE BN L DBV EBE R DT O J5 15 K UMl HIZ

et 5 7

AFEWIL, LSI(Large Scale Integration) ZBifESEAENEREZHIE TS
J7 1k R OV EE 2 B 5,
=Pt

WA, B OEF OB DORRIZEL R > TLSIDO KBS AT Mus T e—
77T, LSIDEIHE B /LA ROHI TN,

LSIDKIHEE /MO FIEEL T, LSI~O AME F OB EARL T2 Tk
HY, Bz, HWERE/IHPEEREKECIZEHLAITHCMOS TrYy 7 MR E AL
SIZIFHERTHD,

Fio, AT 2 EBBPIRE LRI, Bd T, BEBRELZ O E K ToEE

BB BEICRE (BE) T5FELELN TS,

REEFSCERLICIT, RV BEL P A CE LA EBERBREEIE o O KIS
C TR B BEBR A IE T2 T2 T5ERE IOV THRIIITNS,
F7., FEETSCER21C1T. LSIOBYE)E 1 LB ERE DK FRBIREFI L TR T A
0Ly 7 ~OBEEEZ W 22T DIHE B/ MRBIE B DWW TR RS TS,
RERFSCIRL - RFBR 041123125 A
T SCHR2 : #5BH F09—288527 5 A #

FEH DB

UL, L EICERALIZ T, Bl20E, VAT 2ORIRIERE | HDFTEDS)
PEE—NF. X, FrEDARBIC L EREEREL TORETIHDOTHHD, L
STENERFD A T JE B (BHEJE 1 250 DZEBNITI I TERW WD D -T2

BIZIZ, BEKEERF OB ) E M2 DT IS FTRER IRVIK  ENEBE A2 3% E
o5&, LSINHOBEBREMITL, BfE~— VU MR T 28803 B8&ETLED
o o, B — VU MMRRES I AEIMEBEL W I Ukt T 5L, KB B %5



WO 2006/095405 2 PCT/JP2005/003918

[0006]

[0007]

[0008]

[0009]

[0010]

[0011]

[0012]

BT o2 TERIIR->TLED,

AZT, ERUZRIBICES TheEN/b D THY, ZOMRLEIHETHFREIT
BB EOTIST CRoBE AR B EREA LS T2 i kA E 1ML £E
TLEMEBEOHIME IR &R LR 228 ThHD,

FERREE R T DT AT RSB ERE I L, B AR
BIZruu /M5 Batin T 57y 75 SR ABRE | % vy 715 B O EITET
T, A EC R S A ERE R AN E T 27 I B R B~ — U B R
TEOEEREDEIEL R DEEE LB L AR 2 H BB RARE | EIE
BEAEMEISC T, Bt S A ERER R IS T 2B EREA BB S ¢ 28 E
BRI AL 207 EbE 2 DT 2R LT 2,

AFEPZIDL, FBBEEHRATIC LT, HEARERHE RISy
B ERERL, Z07ay 753 5 OB BB CEET 27D I BREE~—Y
VEMER CE DB ERE O LYEM (BHEEIE M) DR ESND,

ZLC, BEEEREAIIC L - T, BEEEEEEICE SV BEEEL A
U CEEARERERIRICHHE 228230, esharay 75 50 A cEifE
T TR B E R A B AR R B B T D T LS AT REL R D,

L30T, AR BO BRI BE~ — U ZHART 5200 @ KICBHEEE
BT HIENARELRDO T, WERE DA BN FRELRD,

Fio, ARINL, ERERR I vy 75 BE ST 27y /(5 Bk L

vy ZHHEI AT FE S E AR T R A T 5 7 uo 245 B O E TS T T,
E TR S AR R B E T 7D I L ERBE ~ — VU R R TE
DENEBE DL DB ERE R UEEE A R+ 5 8 W ERE I L | SEEEE
BEEEMERT T, At S BRI R ST 2B E R E A BB S S 2EEEE
HEE L 27 L2 DB ERERIHLERE Tho TH RO R E R T2,

LI EDIINT, AFEWITLDE, LSIDE B/ Mba LB 28 EBEDHIE G kK&
NI EEEE AR T 223 TED,

[ v D 8 B 72 7 A
[X1IAFEBNARDLSIO BB E R L E O BAE R X ThHD,



WO 2006/095405 3 PCT/JP2005/003918

[0013]

[0014]

[0015]

[0016]

[0017]

(X214 38 B D F2 hii B | AR DL ST B EFE FE il 25 & 0 51127~ 47 Tdh D,
(X313 20 7R U T AR ST L AR 20 J 18 80 AR [ 3% R NP 5 i A [ 3% DA ol
Bl R X THD,

[K4IX 20 R U T AR B ARD I I BRI AL F =L —Z ORI 27~ T X TH
Do

% D7D D RO RE

PLF . AEHDOEEFRRIZ OV T — KA E SO THRHT 5,

11, ARPNERDLSIOEMER E R E O H A R 3K ThD,

B LR T AFEINARDEMERERIELE E L, -8 AREREIRE (LU, TLSII&
VD) 18, BURLZRWIERSS (LT TAMBRIRSR 1 L)) hbtiiEhsray /55
ZLSINCHAG T D7y 25 BRI 2L , 7av 7 g BiGE2nray 715 54 8
BL AN BhEEE M A A T 2 8 R ERE M3 L, KRRV

IR (LUF . TN L) b oS o B h DB EBE A REMIS U
E{EREEZ AL, LSILLEREZ R — LT 2R DREIEE (LUF, TR 1EV1)) 5
(AT D EMEBIERIERAL, 2D EBH R TVD,

2B MU TREEIRESIE, Dkt SN ERE R 28 (EEE R HE 4%
HRDOBERETHLSII LIy /{5 SRR 2L W BIEARIR 3L 2 ER LD
[0 3% T D,

B 2T, SNBRIRER DD SIN D7y 5 D BB EE T 5L, 7uy/ig
RS ER 2 LSI LT T 57 vy 75 B JE BB (LU T TAJE W E I L) b
BH D, ZORE, AT JEBHCE H IR TG JE IR 3 A3, AT & B3
OEEERRINL ., BB AT E R CLSINEMET 570 1Tl R EMERE (&
W EE~Y— VU R R CEXDEEBE) O BEYEM (BEEE M) 2 £k T 5.

ZLC, BMEBERIEEANL, SME BRI SN DB DB EE A
WISCTBEBEZ R CLSIFFITHE 5,

22k, MR T EM RIS, 7av2(E 52y /{5 B2 b S
LCWARBLSIIAHEEIEL TH R,

B 213, AFEW O SZHEFNIFRDLSIOBIER E i EEE EE A 2R~ X THD,



WO 2006/095405 4 PCT/JP2005/003918

[0018]

[0019]

[0020]

[0021]

[0022]

B 20R T A IS F) AR DEERERIEERE L, 70y 7{5 BELSI14&)8 8
BB 151 AL T 57 vy ZHIEIEI R 138, 7oy ZiHIE R #E 130 A J) J& i #ck
TR 32 JE BRI R 158, JE B BOEAH B 15 TR L 72 A ) B B8
IS CEMERE ML AT o NEEERIE R 16 L, SMTEEOHHSh
LRI OIEBE SIS B EEEL £ L TR 18ICHHa 35
HBEEFEL X2 —F1T7E, B TND,

¥z, RIKIRTAEEIR 181X, LRk B {EEEHIHERE oM, Z7aysE 5
AT A RIRER10L, SMNBREIRER10E DAL F—T 2 — A THHERL 01
1&. RIBL/ 011N LTSNS ay 715 B & T E D AR EISEBL Trays
I E % 131243+ APLL (Phase Locked Loop) 12&, {2 T\ 5,

SRFERE 105D SN D 7ay 75 7513, #IRL7O11, PLL12%4rL T, 71
Y7 HEE R 13IZA TSNS, £L T, Zay7iil#E 131k, LSI14& & BB
B8 15127y 715 520t 5,

JEBE AR R 150, Zay ZHIEER 1 3Ltk Shbray 7E Bhb AT JE
WAL CHIFEE S5,

ZZT, JABREEER R 15121E, Zay ZHil#E #8131 ko> TLSI14IZ b Eing
ray 73 F LRI ay /g BBMHEEND, ZL T, 20/ 75 BEERTHIL
([Z& o CLSIIAIT, SN2y 7(5 75 (A I JEM 0 R 228722,

PR E IR 1613, M NSV AT R B DB E R B4 A2 L C
T BEFZELF 2L —F17IZEHT 5,

HABEFZELF 2L —F 1713, SMRERN OSSO E %, WERREEH
[ 3% 16 >R A S B R R EICIS U B ERE T B # L CNEER 18
(BT,

VL EIZHA L7390, AEMFICIBWT, I)IUTRLE=Zay 213 SHaE 2132
Ty IR (7 2{5 BHHEE) 13 TRESNS, R, ER ARSI,
JE 9 s R [ % (0 IR R ) 1.5 J% O PN ST 7 A1 1 B (PR SRR Fll ) 16
TR, BEBERESAL, L) EEREL X2 —& (EEBE R 1
TTHEBEIND,



WO 2006/095405 5 PCT/JP2005/003918

[0023]

[0024]

[0025]

[0026]

[0027]

[0028]

[0029]

313, B2 7R LT A FE BB AR D JE I AR A1 B8 15 K NP v il [0 2 1
6 DIEHGIZ R TVD,

BSITRTEOIT ARSEMEGNARD JH PR AR B 1513, Ao F 2 7 Fyr /S22
OIZL - THEBEESN, NEEEHEER 1613, A/ DEHKEK21 R P ba—52
2IE o TEBIN TV,

AT T X% 3 F 200, pHIMOSK 7V RAZQ1ENHIMOSKTF P RAZQ2L
TP CETREEN TS, £L T, MOSKU VRAZQL R UQ2D57 —MNIA
H8iF-23L SV, MOSEF U P AZQLDY —ATHHIRZ I U THMBEETV
celBEHRSN TV,

F2, MOShIUVRZQIEQ2LITE VDR AL LB S, EBIT, avF
Y CELEERSN TS, MOSKI UV VRZQ2DY —Aay T Y CiiT I RE
hTns,

ray 7R 130G ESN D7 ay /5 51d. A1 T-23IC A 1&hd, £L
T, 7ayZ{g BHHighOHAIZIE, MOS vV RAZQ1 R Q207 —MNEFEDHi
ght2B0D T, MOSE7v VAZQLIBONIREE, MOSK7U Y AZQ2MOFFiRARE
725, ZOWE, MOSKF VP REDY —A—RL AV EEL, BRILICE> T3 T
Y CITEM AT ESND,

FRRIZ, 70y 75 5 BLowDBFEITIE, MOSK U PAZQIR Q2D —ME
JELLowd /25D T, MOSK7U YV AZQLAOFFIREE, MOSH UV AZ Q250N
WHL2D, ZORE, MOSKF U PAZQ2DRL AL —Y — AR ASE @ L TEIRIZH
HNBOT, arF P CHREIND,

YL EDFIKRES AJ1&8NB7ay 7§ BTG T TRb AR, 2T Co
BEVeA AN EREIECTEBTHILL725,

Febb, AABBISCIBEMEV BRI EERD, AFEMEH]TIX, Z
OEEELEEEELEELL TEMRT5,

A/ DEHEIR 2L, FTEDT Ful G 5E2T VA NBICERT D —RINRA/
DRI B A AL T\D, MBI RT A/ DEBEIEK21IT, AMyF L7 Fx/ Y
H20THERLIT a5 5 (BEBEIE) 220 TROSAEREDT VX MBI



WO 2006/095405 6 PCT/JP2005/003918

[0030]

[0031]

[0032]

[0033]

[0034]

[0035]

BT DLHEERLTND, 72720, LR RRRICIRE T2 5 Tl REIDSET
T3 fRAE AR R T2 A/ DE#EI B2 - id kv,

avba—5221%, A/ DEWEIFE21 THRRL =B B B E BT E D S ffhe
BB, WHBEFTEL X2l —F 1 TIEAT 5, FlzI1E, AJEREOEBIC
FHEL TRV BIRICENERE 2 EEHSETWGEEITIE, A/ DEBRIFK21 TERL
TEMEBREEEELEOEE COTROSEREOEE) N JBEBEFMELFal—HF1
TISRAmSEITL,

T AEEBOEBIHIEL CRIRICEEBE 2 BB 872V G AIiX
BTG TRWW A iFRR I B T EE R B L F 2L — X 1 TSRS
QAN

2B, arita—722i%, #lxI1XVHDL(VHSIC Hardware Description Lau
nguage) RCPLD (Complex Programmable Logic Device) 2% FAVVTAR,
L7z imBR[E] BRI Lo CHEBIFRE ThH D,

PAEIZHA L2 RIZ Lo T, Ay F 2 7 XU Z 20 CA SN Bi{EBE £
WIE (7 a1l id. A/ DEBREIFKE21IZE>T2OTROSERETT VLS
o, &I, ar b =722 8o THTED SR IC RSN T S BE R AL ¥ =
L—Z1TITRAEShDZ LD,

B4iE, K2R U7 ARFZ PN ERD I D BE AL F 2L —Z 1 TOEHFI 2R L
T3,

AR T INT, REHHNARD IV BEFELF 2L —F171E, T VFAE
WEERERREE LT /BT 2D,/ AE#RIK24L 7FurbEh
EEMEBEEREIOS CEEBER AR TR AL X2l —F25L | THEIN
T3,

D/ AZ#EIFE 2413, —M72D,/ AZE BB A AL Th5,

AIEL X2l —H25120W\WCh, AT FA1E, MOSKI U PAZQ3E, #HEHIR
1R UOR2E TSNS —RIRFIELF 2L — 22 L T,

A ha—F22phEb N B ERE AL, D,/ AZBEIK2412X>TT I
TSI, AIELF 2L —& 251 A 1dh’s,



WO 2006/095405 7 PCT/JP2005/003918

[0036]

[0037]

[0038]

[0039]

[0040]

E{EBE A B VrelLBEVIENA T U T ALA I END L, ZDES BT
PMOSIT7U VAZQIIZATIEND, ZLC, IMEEEEEE Ve BNEHLIZHE
(B 21T AT EBEED @ L<IRoT356) [k, BB EEEE Ve[ LBEV1ZIZ
ZOBECTOBE, BEMOSK LV AZQ3ND 7 —NEENRHight 25, ZOKE,
MOSK 7>V AZ Q3 EEL CEMIIATALDDT, BIfEBEVIIBHMT S,

728, BHIR1 K UR21%, LSI14238/E AT REZR i b ARV A JE B T E4 545
AICNERBE— VA BEEBEVIAP R CEDIDITHE T IZI,

VL EIZBBI L7291, AT BB 0% JE i SO A IR B8 1 6°C B Bh BT &L . 2o
B2 A BUTHR LT, o REMEBEA R E T DL HEL 2D,

TibbH . A EBECLSIIAPNEET 570 I RERBE~— V& 2 128
VERELRFET DL FTREE 2D,

ZORER AR EB B D5 G TH, REICHWEELLSI1AUIHHE 3
DMLENIRIR DD T ARHE B M E LB T HILN T HELRD,

VU EDBBNZINT, KB, B BEEBIE16LL TRy F o T Hyp /0572
O&MEFAL TWDA, ZHIZIRE T2 E TIERW, TR0, JEEEEHRER15
X AJJE BB THEDEEZ BT 22 L3 AR EI B ThiiX k<
. RN EIR R A L ThL,

Fio, AREFEHNCITI, JE AN 3% JE B A R B 15 K O EE
HIEIE B 1612 &0 THRIEL TWODH23, JE BRI 15D AT E > THREATLHIL
HARE T D,

ZOBAITIT, AR 1512k > TAERS W B EBE A (7 ) as
f§5) & Vrel b U THEFEL ¥ 2L — #2512 A1 T BI0ICEIBE AR T kv

o



[1]

[2]

[3]

[4]

[5]

[6]

WO 2006/095405 8 PCT/JP2005/003918

FRR O HIH
PERERER Y /G B R T 2oy /5 S LI
Fray 715 B OREBEEIET T, E R Calit S A ERE R B B E T 57
DICEREE~— V2R CEOEEBREDOLELRDBERE A EEL 4
W% JE BB AR LB L
ZEEREAEEICST T, Bt FE SR PRIt T 2BEREEZ A B
TDEEEE R HLBL
ZDIp Eb A DT LB R & D EMEREHIE 7 1,
ATFCEN B G EL T, MR ER B L R 28 EEE CEIE T DR &
AR BB E L2 G922 & 2 R e T 55 R LIS RE sk O B E ER E il
5k,

HITRC A B B AR ALER T
HIRCZ vy 7 e LRI o CHIRL B AR B I e s o 7 ay 28 5O
B 9D A B BohR HIALERE |

AR U7 E B BU DS TR B E R 2R B 2 A2 59D PSS FR FE il AL B

2l A DT LR E T DR R LIRS OB EE EHIH 75 .

HIRCPIHS AR R LB S, RiRCEN R R E 2 T A D 3 fRRE DI E# 5
BRI E R LR, 2 IR D& RS T 5 REBITEEA O EERE
FEIAE T 15,

HIFC SRR ELEI L, Ay F o 7/ S0 Lo THIFL uy 715 &
LT D2 LI IR EREAEEL G T2 L2 B e+ DR IHAUTTE#H
DEEEERIE T ik,

FEREMERIC vy /(5 SRR 7ay 25 SHHGEL,

%7 vy 7BEHEE A ETRC SRR M B S HEG 95 7 vy 2B S O A BEITS T T
« AR TR - B R AR A B E 4 DT D IS BRI~ — VR T
EOEMEREDAEL R DB ER R A L R0 A B L

RENEREE ZETEEIT)G U T, BRC-E R R T B S S T DB E R E 2 A 8IS



WO 2006/095405 9 PCT/JP2005/003918

ELEMERERIEEL,
2 a LA DT L KL T OB ERRIE HI IS E,
[7] HIFCBER IR, SR ERREL RSB EEE CEIE T DRl 8k
NP EICEEREZ G T O LR L T DR RIAGICFEA O B/ E R il 1%
&
(8] HITRC A B SR AR B
B vy 7 G E DS RiRC BB B T Btta S o7 vy 215 5 O B2
32 A BB IR L
AR U7 B BT U CRTRC BN B R A Y 2 A2 B 92 RS AR FE IR &
i A DT LR ST HRF R EG ISR DB E R I 2R,
[9] HIRCPIHS AR IR, ATRC B e A2 I 4 D= b — T 2 B I
Z. RiRCEMERE A E L T B O fFREDEIC BT DT LA R E T 55FRIES
(CRCHR DB (E R I 2E
[10] AR WA L, Ay TF 2 7 H X U Z TSN DI SR ST 5 R
NTFLH DB EFREHIHZEE,



1/2

WO 2006/095405 PCT/JP2005/003918
(/1]
1
9 Vad
yad
——»| OV ESHBE //5
¢ 3 WA ERE (LS
R B 150
4
I

——> BEEEHIE

l

[X2]

HOBERZE

AR/
A R B R ) 0 2] 35

!




2/2
WO 2006/095405 PCT/JP2005/003918

[1%43]
Vee

/\/ _Vee

""" 21 22

W‘iﬁ]# Q1 I: @ /\/ /\/
g Ve < A/D avkA—3

:

23 c
S
/77 ST /77
[1x4]
25 Vcc
154
Vref Al Q3 ,
D/AK & [Eli% +

S Vdd
R1
Vi @13
<< R2



INTERNATIONAL SEARCH REPORT

International application No.

PCT/JP2005/003918

A. CLASSIFICATION OF SUBJECT MATTER
Int.Cl” GO06F1/04, 1/32

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)
Int.Cl” GO6F1/04, 1/32

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched
Jitsuyo Shinan Koho 1922-1996 Jitsuyo Shinan Toroku Koho  1996-2005
Kokai Jitsuyo Shinan Koho 1971-2005 Toroku Jitsuyo Shinan Koho  1994-2005

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

C. DOCUMENTS CONSIDERED TO BE RELEVANT

(Family: none)

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
X JP 10-222253 A (Hitachi, Ltd.), 1-10
21 August, 1998 (21.08.98),
Par. Nos. [0012] to [0020]; Figs. 1 to 2

|:] Further documents are listed in the continuation of Box C.

|:| See patent family annex.

* Special categories of cited documents:

document defining the general state of the art which is not considered to
be of particular relevance

“E”  earlier application or patent but published on or after the international filing
date

“L”  document which may throw doubts on priority claim(s) or which is
cited to establish the publication date of another citation or other
special reason (as specified)

“0O”  document referring to an oral disclosure, use, exhibition or other means

“P”  document published prior to the international filing date but later than the

priority date claimed

“T” later document published after the international filing date or priority
date and not in conflict with the application but cited to understand

the principle or theory underlying the invention

document of particular relevance; the claimed invention cannot be
considered novel or cannot be considered to involve an inventive
step when the document is taken alone

document of particular relevance; the claimed invention cannot be
considered to involve an inventive step when the document is
combined with one or more other such documents, such combination
being obvious to a person skilled in the art

document member of the same patent family

Date of the actual completion of the international search
03 June, 2005 (03.06.05)

Date of mailing of the international search report
21 June, 2005 (21.06.05)

Name and mailing address of the ISA/
Japanese Patent Office

Facsimile No.

Authorized officer

Telephone No.

Form PCT/ISA/210 (second sheet) (January 2004)




ER RS HEHEE%s PCT/JP2005,003918
A, HPOBTASFOSE (HEREFTFSE (I1PC) )
Int.CL? GO6F1/04, 1/32
B. AR {T-oLNH

W 21T o T/ NREE (BBEHF% (1 PC) )
IntCL7 GO6F1/04, 1/32

BeNRERIS O R CHA £ T > BB END b D

HAEZRAFHRAR 1922-19964
AAEAMERGELAR 1971—20054
HAEEAFTREGZAH 1996—-20054
AAERGEERFTREAR 1994—2005%

EFRAE CHEH LB TFT— 7 —R (F—F_—ADA,

AR LR

C. BlET3ERDLNDICER
Bl FSCERD - : B 5
BT HY —% BIAXIRA RU—BOBISBEET 2 & X, ToBRT3@FoRT R OB D EE
X JP 10—222253 A (#%AXLStasr84EfF) 1998.1 1—10
08. 21, B% [0012] —[0020], £#1—2E (77
y—72L)

T CHlokiz i bIRBFIHEIA TV B,

I "5z )BT 8H,

* BIAXBMOIT Y —

TA) FHZBEEO H DR TIE A< . — Rk %2 RT
Ho

(E | EBEHERMOHBEE S ch 4, BERHEAR
HUglARESNEZLO ,

ML) ST RICEE A BET 3 XX tth o SCEk o 1T
AL idtho BB A2 ST 5 /-0125 i1
BAIXER (BHREMY)

[O) REEICLABR, A, BRECERT SR

TP ERHEARIT, D oBEEOTROER L /o HHEE

D H D& S = 3TR

IT) EEREHER UIEERBRIARINERTH-T
HEEEFET D SO TS, BAORBITIER
DD DIZEIHTHHD

X) HzEEDH IR TH T, BT OHTHEY
DOF BN TSR N EEZ HERALO

Y] BICEEDH DX TH - T Mk & o 1L
Loxmen, YEHZL-TARTHIHESRIT
Lo THEBERLVWEEZZLRALOD

(&) B—3F > b7 73V —3HR

| EREEE ST LA
03. 06. 2005

EEERARE oA R O HTHE
AAE®HFT (ISA/]P)
BEZE100—8915
ERBTRAXGAE=TE4%3 5

ERFAEREORXH ,
21. 6. 2005
BETERE EEOHMA) 5E | 3456
FE RS
BERKE 03—3581—1101 W 3521

BXPCT/I1SA/210 (FB2~—)

(2004418)




	Abstract
	Bibliographic
	Description
	Claims
	Drawings
	Search_Report

