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PTC characteristics, which contains no Pb while having a high Curie
point and a low resistivity. Specifically disclosed is a semiconductor
ceramic material having PTC characteristics, which is represented by
the following general formula: ABO;, wherein A contains Ba, Ca, an
alkali metal element, Bi and a rare earth element, and B contains Ti. This
semiconductor ceramic material contains 5-20 parts by mole, preferably
12.5-17.5 parts by mole of Ca per 100 parts by mole of Ti. The alkali
metal content/(Bi content + rare earth element content) ratio is preferably
within the range of 1.0-1.06. In addition, this semiconductor ceramic
material preferably contains 0.01-0.2 part by mole of Mn per 100 parts
by mole of Ti.

PbZEAET. Fal—mABEL, EHITHIE

ROEL, PTCHUEZEITIFXEERES I vIMBERET
—fxX . ABO;THRSNS, PTCHRMEZHTHHER
ST IOHBETH-T. AlX, Ba, Ca, FIHUESESR
£. BiB&LUFLEAREEH, BETi 288, Cald,
Ti100FIEIZHLT, 5~20F)LE, FELLIX12

5EIESEL., PILAUERAFZDERE (Bid
SHE+FIERFOSEHEE) 1L, 1.
BB EMFELL, £, 51, Mn%E, Ti100E
LI LT, 0. 01~0. 2FLEEL EAIFELLY,

O~1. O6MEEHEIC



WO 2008/152976 A1 |0 A0 00 000 0O 0 0

IE, IS, IT, LT, LU, LV, MC, MT, NL, NO, PL, PT, RO, SE, iR+ BIZ8:
SL, SK, TR), OAPI(BE, BJ, CF, CG, CL,CM, GA,GN, GQ, — HERRAEREE
GW, ML, MR, NE, SN, TD, TG).



WO 2008/152976 1 PCT/JP2008/060424

[0001]

[0002]

[0003]

[0004]

[0005]

[0006]

W A
PR E T TR
ety oy
ZOFYNL, PTCRHEZ A T 58 E7I0 /M BEHI T2 DO TH D,
T ety

IERRHE S —IZXZZB O THOWOID BRIy Z78PEHT, AR IZRB VT
FTE OILLE (F 2V — ) ZELZRE, SICHE A @< s, EVIOPTCRMEZ AL
TD, ZOESRPTCRHEEA T O HE LTIy 7 MBHE LT, 72E 2 IEBaTiO &
DEDDIFNHILTUND,

Flo, b= A —IRE 708 | HIRICEo L, BHERETIv 78 EHT, KoEn
B IZBNTHHTEL2EAROLNTEY, Fal) =& f<T 570, BaTio
RIZEITHBaD— % Pb TiEt#it L 7= (Ba, Pb)TiO;{q@#ﬁ%ﬁiﬂZ’?i‘/?ﬁﬂ%%ﬂ
HILTUND,

UL, BRI, PoERINL T ol — % LiF7-855 . 728 213556
756 — 1693015233 (R SCHR 1) IRV CRER BT O R sl L CRtdian s
FONT, PR R ES /N EL BIERAEED D &0 | PoEE E VLA T, &
W) — 82 AT DR —IAZ O EHERETIv I B R D HILTND,

2T, LT, mWF ) — G209 5 IERE N —IXZ HOYERET7Iv 7
MBLEL T, Toe 2 0E, BRORFRTF STk 71345 BA 2005 — 255493754 (R 3C
R2) IZBREN TV DLD72 (Ba, Na, Bi, Ln) TiO RO V-ERET Iy Z74HEHLn
XA TR LN TG,

LU 35, F ol — m3 @< iudeolxd | i omE iR s m<
HEVHEF DY, ERERF ST T F72 13 212 B /RESITFHR TIHEL, =) — 312
OCLL EE@E<RoTHDE DD | BAHHIHRIZT70 Q -cmFR L L i) &< b—4
M —3Ix&2% Hikd T 2551203, IVERWRTUEZ AT 20008 EHEIN5,
PSR L FEBHIES6 — 169301 520
R SR  FEBA2005 — 255493 B-/AH



WO 2008/152976 2 PCT/JP2008/060424

[0007]

[0008]

[0009]
[0010]

[0011]

[0012]

[0013]

[0014]

FEIHO BN
TEIDIRIR LI & Bl

ZIT, ZOFRAO AL, Pb2Ed 9, F2l)—105m<, SHICEREIROE
VN, PTCHHAZ A2 BN E T30 M B AR L SO &9 228 TH D,

R R DT D OB

ZOREPE, —MEABO TREN, D OPTCHERH 5, FHK LTIy /M
EHZ AT HNLHDOTH- T, Al, Ba, Ca, 7V HIEREILHE, BisL O 1T
FhE I, BIXTiz G 7, Cald, TilO0FE/LEBIZRIL T, 5~20F /LGt &2
MEL s,

HFELE, ERiCald, Ti100EAIZKIL T, 12, 5~17. 5E/LFRETe,

T HVEEILHE, BB IO L CEOSH &L, TN EEILEOE A &
S BiOoGAHA &+ THILEOGAR) TRLIEEX, 1. 0~1. 06DHIPHICEIT
NDHZEDAFELLY,

ZOFPNARDFERETI VM EHT, 512, Mn%, Ti100E/LBIZX LT, 0
. 01~0. 2= ZLZEDR M ELLY,

I DLhH

ZORINARD PHEAR Ty 78 EHZ L AU, Til00EAFBIZKIL T, 5~20F
DG BERHINT, AT AT (Bath A1) O #23Ca TEBLSILTNDHDT,
%R T DEEBRBINH SN2 I, Fal)—miZ @< HRN5 | BEHHTRZ K<
THIEITED, LA T, ZORINARD PR T 10 7 MR AR — 32
AW L72EE | KEBRZTR T ZEDTRRIZRYD , KB DOPTCE—2 213528008
TED,

CaD &AM, Ti100OENERITHL T, 12. 5~17. 5E/ALHEVIIDNTIDIRE
A7 RTINS L BRIRITRE EBITIST HZEMRNTED,

TR E T EO G E, BioGHE+H I cEOGAR) 1. 0~
1. O6DHIPAITRS S, RIFRF YT AT ARMRLNLEEBIC, A LR % R
D, PTCHRZ M ESEHZENTES,



WO 2008/152976 3 PCT/JP2008/060424

[0015]

[0016]

[0017]

[0018]

[0019]

[0020]

Fo, ZORMPITELFER B IIv MBS, E6I2, 7787 ZEL TOMnz, Ti
100E/LEBIZRL T, 0. 01~0. 2F/AFEATNDE, KIR TOT 787 71 %
AL P LR 2 mD | PTCRHEZSHIT N LT HIENTED,

1] 1111 O i HL 732

[P 11528 51 11 36 THERES 7RI HREHZ DT X BT R B L7z,
T IIv7ER Ol LOCHO S R B L O (¢ /alfilblt) % | Caf i DR
FCRTHTHD,

(21328 B LIz BN TR DN BERE R OREHZ DWW T, I vy T 7 LT A
PRI OSEMBIZBIN =By ZiE ORI R 2 N — AU TERR L2 X Th D,
I D720 D it RO HE

ZORINROPTCRHEZ AT DB LTI ZMBHE, Bl ABO THRs
NOMRZEA T D, ABO IZHBWVT, AL, Ba, Ca, 7)< Js ot (Na, K, Li7s
&) BiB LN =L Tofm LHi#E (La ) 25 &, BIETiz 5T, #LC, L
FoCalt, TilOOFE AR LT, 2~20F/LE, AFELLIE12. 5~17. 5E/LEE
i,

—RT, BaTiO SROPEE LTIy ZHFHTISN T, PTCH —IAFELCOINHE
HZm EEEL7E0, Ca iV NT 52803505, 2L, CaZ g H1%E | ikl
PHES FHUCES T B EZ 1 ST L8 T 550 THD, SV2 58, CaZifis
M HIEE | SR DS ELe 728D | # R RD LR T O HD, LIZii->T, Z
DR DI, CaZ RN D21k BRISHUENK T3 HE0 9% Rt —
AN ZITBH L2 WD TH D,

ZORINRSVHIE Ty 7 MBOMK T2 (Ba, Na, Bi, Ln) TiO % (Na
(X ho 7 LA VEJELRICEE L HNAZELHS, Lnldf L THE THD, ) D
A N BTN DA aVIRY 1 TRAS N (et SN @ ST/ NN [l OF: Y2 ) | e Nl (M S
KRR R Az o T (kT A EERBISR)

F7o, PTCRHEZ A5 FERETIv 7 BNV TER, BIIv ZiahORIN O
F 56 3 B LR B RE 2T H 0 LTI E L Tnd, ZOFIICHE>T, Bad
—HECa TEMTLEITLS T RSO IET R B35, 77205 fEdhof



WO 2008/152976 4 PCT/JP2008/060424

[0021]

[0022]

[0023]

[0024]

[0025]

[0026]

[0027]

b (c/afibbt) BRELARDZED DT, FORE R BRI K&, kR
BEEEDMT D S, R UE L2 S HEN T 2 2803 TE B,

ZOFRINURD HEAR T VM EHZ B W T, 7L &Rtk BIiBLORF—
ELToORm L EOGARIT, TAMERILEOGAE R,/ (BioGHE+ 1
MLEOGH ) TELZEE, 1. 0~1. 06DFMIRIZNDIZENHELLY, 20
FPRIZIWT, FXUTATUABRAFTHY, Fiz, @O ERIIELERSLN, PT
ChRifthZm LEE DL TED,

o ZORFTHRLIHER T TIv7MEHT, SHIZ, 7787 7L/ DMn% | Til
00FE/ABIZATL T, 0. 01~0. 2F/FRELZEDAFELYY, ZDIH72MnDOHIN
X R TOT e S FUE AT L B35 &, PTCRM A L) RS
Do

SiO IABICNaE 7 AR ZAFDCd W, LIeado T e 2, iz (benk
L. f‘ﬁc:SiOﬁ?ﬁ‘ébDL‘fﬁe)ﬂibfckb‘(%\ IRBERIRF I Z OGS E T 128 > TV eNads
FOBiE— BRI A G I T ARITIIAEND, EORER., RER S OF K
THEEZL ARG ERT 56095, Lo7TC, SI0 2N o551, Ti100
F/LEBIZRIL T, 0. 2L F THLZEDGFELLY,

PLURIZ, ZOROHIPHZ D IE T 5720 BLOZOFRBNZL LR A 57
DI FNE L T2 EBR BN DWW T35,

[SEBR 1]

JiBHE725BaCO | CaCO  Na CO , Bi O, TiO , BLUHMLAITHLLa
O DFBIAZE  BERRAIZI T RUTRT AR ERDEI, FERL, & LTz

I A SNZRGHRIC, =7 )=V REREINA T, Vaz=ri—rbed
(Z24RFRIIR AL A2 R S T #5042 | TR LTz, IRIT, RS
NIZIRABIARZ  800~1000°C il BE i PH T2F R BVLERL | (RBEM R Z1F72,

ZLT, ZOEBEH RIS, AHAAZ LU TOREE =L, rHAIE L TORY A
WRVEET =y MBI OVKEMZ T, Pba=T R — 4121 6B RR SR e
WP Tz, By RIS DO AT — % WS 50 Ay 2% VW TIERIL . 7L A
DB,



WO 2008/152976 5 PCT/JP2008/060424

[0028]

[0029]

[0030]

[0031]

[0032]

[0033]

[0034]

ZOJFEE il L A2 T1000kg!, em® DN TSR RIE L, FIBGE
AT I, ZOMBGREH: | KT TIHAEL 72 by 7% 1250~1400C
LU0 BRFP R IBNT2RFRIBERL L 72, ZAUZd-> T, MG, B
12mm, JEAH2mmObDE LTz, R UTRUIZMRRIL, FHERS 7 7X~<51000 08
SIHTE(ICP —AES) IZTHHTL TRDIZH D TH D,

wIZ, ERROINTHERR S AU ARGRE O ] i & R ~— SIS CHFE L, Ni/
Ni—Cuf4,/ Agh b b Ea b > XL T FICTERL T D24l
ST, dH AR, 2L T 2O Z W TR NIRRT o7 Rtz
AL 7=,

MR SRR 1T DT, =R (25°C) I2HV VT, 0. 1V DB HE HE & R4l FH K
BHZEINL | B3RP S -5 L0 SRS RIE L . ZOBRIBHUEO B RS
WIS EFHE L TERIKPIRE L,

IPTCHIEIZ DUV THE, 25 CIZBIF LT (R ) £250° CITBIF U (R
D& ERUSIRAGUEOS G R UINRCEVEL . AR=logR__ /R ) D
RO TARIEAL S ARZ TPTCHiE L LT,

[Te) Gl —m) IO TR, LR BRI 265 L7 0 OM L 2% 2] — 5

EEF LT,
(1]
#RR(TI00EILER IS I HEILER) Tt
3 K fn.:
ES Ba Ca ‘Na Bi La [§2 -om] PTCHI¥ | Tc[°C]
1 89.9 0 5.0 49 0.2 42 3.0 179
2 88.0 1.9 5.0 4.9 0.2 40 3.1 179
3 85.6 4.3 5.0 4.9 0.2 33 3.1 178
4 84.9 5.0 5.0 4.9 0.2 15 3.7 172
5 80.0 9.9 5.0 4.9 0.2 14 3.6 169
6 774 12.5 5.0 4.9 0.2 12 3.7 169
7 74.9 15.0 5.0 4.9 0.2 11 34 159
8 724 17.5 5.0 4.9 0.2 12 3.3 158
9 69.9 20.0 5.0 4.9 Q.Z 24 3.4 150
10 67.4 22.5 5.0 4.9 0.2 38 3.0 152
11 64.9 25.0 5.0 4.9 0.2 96 2.5 168
12 59.9 30.0 5.0 4.9 0.2 378 1.6 160

FADBONDINNT, Til00F/NLEIZRTTHCadD & A FH35~ 20 /L ER O H



WO 2008/152976 6 PCT/JP2008/060424

[0035]

[0036]

[0037]

[0038]

[0039]

[0040]

IZHLHABA~NTIAUR, Te3150°CLL EE@mnF =l — aHERF L7035, 30Q -
cmPL FOBKISTERELNTND, CaDEA N2, 5~17. 5E/LELVIL
N, SHITPRE SN HEPHIZ D D56 ~8IZLAUE, LIV EE RIS S
NTCND,

IRBITH LT, CaD B A wD5E/VERANM E721L 208 /Wi & iE 2 5l 1 ~ 33
FO0~12TiE, 30Q -cmZHX DEXIESLEEZRL TND,

ZOINT, ZOFHAOHFPANIZH LB~ NN T, ERWERIEIRI 55
DL, LU FOIITHELS T H L0 TED,

B2, X#RET (XRD)IZEDE L2, B30 785 S Datihds KOl £ il
EBIOWIE (c /atilbt) 23, Cai H BEDBIE TREN TS, KT RT LI
. Caf A &P HINTDITHEST, o aflitb 23N S5, DFED, BI7Iy
GRS, LRI ENMEE FEOZEAHEIEND, LIzt T, BRI E ST
BB T 2P TCRHEZ A T 28R B 730 7Tt o2 BN TG L
L CaDEABLOZOEAEOINTEY | IR L L=bo L Bbing, 7ok, £
NIRRT IO, Ca AED 20 /A A 7o &E BABEPUEIH O EA-450
%, CaDEEIR A 22 T2 72D THLHEL DD,

X2 (a), (b), () BLO(D)ITIE, CadFHN, £TNEI, OF/LER, 5E/LHR, 2
OF LB LO25E/LEESNZREN, 4, 9B IO LITBRAEBERIRIZ OV T,
IRy T T UTEE T O SEMUTHIN T2 B 73y Vg ORI Z L — AL
THERR L2 TH S,

2735, Cat ARmA5E/LL LEIIL, 20V EITET HFET, BIIv 78
ORI R D3 ROV FIRB LD K ELIR S TNDLZER DD, ZOTEDD, Caty
A E% 5~ 20F /L OFIPHICIR S 2 LI KD | BERHARD AR 2 72 R
WS ZENTELO TR URICT 5326 0EE 26N,

M2 (IR 7zCaim A #25F/AEOLGITH, AT KRS AOND03, KL
FUZEAWER (RNZBW T Ny T U T E L5 TR, ) BTHL T0D, Ziu
I, Cat¥ETIv ZRERORIFUTHTHIL , £ OFR, EEREPIEN LR Lz 0eE
26D,



WO 2008/152976 7 PCT/JP2008/060424

[0041]  [S&BRfpI2]
Mn O MiARZSDIZHEL, Z4vE, BERRIT BV TR L7025 8
T, BB OEBER RITINZ T2 2 &2 BT, FEBRBITT DA LRIEED JiEIC D,
AR FUE R AERLL | 23 D[RR ORI 2T T2 o7z,
[0042] [3R2]

HRTI100E)LERIZ XS HEILER) Fitt
e Ba Ca Na Bi La Mn [Q-cm] |PTCHI#| Tc[Cl
21 74.8 15.0 5.0 5.0 0.2 0 11 33 159
22 74.8 15.0 5.0 5.0 0.2 0.001 13 34 158
23 74.8 15.0 5.0 5.0 0.2 0.01 15 4.2 156
24 74.8 15.0 5.0 5.0 0.2 0.1 21 46 155
25 74.8 15.0 5.0 5.0 0.2 0.2 25 5.3 150
26 74.8 15.0 5.0 5.0 0.2 0.5 29 5.0 139

[0043] 2736 MnDOIRINZ LY | BELEDRPE TE<R2o THLEA B O DHD
O, RE23~25D LHT, MnisiEZ , Til00E/HIZK LT, 0. 01~0. 2E/V
W OFPIZESAZEIZID, BAIEEERED EREZFZUEERNT, Fo, Te(Fal)—
R)ZFIUFER TSI, PTCHEZ 4. OFTEL RIC ER-EEDZE8TES, -
DI, PTCRHED M EL7=01X, MnZFTE®IRINTHZET, BI7Iv 75O
BT e 7 ZHENL DB SN Te D ThHEE 2 LD,

[0044]  [3&BRHI3]

RINTRT I, BERLAE OMERIZEBNT, [Na,/ (Bi+La) | OHLFEF 2 1248
L7222 BT, BRI OB A LIRIRRO AT I | FEM OB /R | 2
D[RR OFH 21178072,

[0045] [3%3]

FRL(TiIT00EILEITH T HEILER) Gk
s WEERE
g Ba Ca Na Bi La Na/(Bi+La) | [R-:cm] |PTCHI#| Tc[°C]
31 74.8 15.0 5.0 5.0 0.2 0.96154 11 3.3 159
32 74.9 15.0 5.0 4.9 0.2 0.98039 8 34 158
33 74.8 15.0 5.1 4.9 0.2 1.00000 15 4.2 156
34 74.7 15.0 5.2 4.9 0.2 1.01961 21 4.6 155
35 74.8 15.0 5.2 4.8 0.2 1.04000 22 5.3 155
36 74.7 15.0 5.3 4.8 0.2 1.06000 24 4.4 154
37 74.8 15.0 5.3 4.7 0.2 1.08163 26 2.1 158




WO 2008/152976 8 PCT/JP2008/060424

[0046]  FE3ITRTEOIT, [Na,/ (Bi+La) 231, 0~1. 06D#PHIZHHAEI33~361T
JAURE, ZOHIPAZ S HEELST, 328 LUBTITH AT, PTCHIEE LU RELT
HZENTE, PTCRHED M L2 HZENTED,

[0047]  [S&BRfI4]

Mn O BiRBLUSIO MARESLIHEL . 2k BERRIRICHB N TRUTRT
L7 &7 DI, RO ERBE R I A T2 2 &% BRN T, FEBR 11 D5 &R
BROITET LY B IR (RS | 2D RIBROFHN 21T 7257,

[0048] [3%4]

AT S B R RAIE HE
- - REERE
2= Ba Ca Na Bi La Sio, [Q-cm] |PTCHI#| To[°Cl
56 74.8 15.0 5.0 5.0 0.2 0 11 34 159
57 74.8 15.0 5.0 5.0 0.2 0.001 11 3.0 162
58 74.8 15.0 5.0 5.0 0.2 0.003 14 3.3 160
59 74.8 15.0 5.0 5.0 0.2 0.01 16 3.5 158
60 74.8 15.0 5.0 5.0 0.2 0.03 17 3.4 154
61 74.8 5.0 5.0 5.0 0.2 0.1 20 3.1 156
62 74.8 6.0 5.0 5.0 0.2 0.2 28 4.1 150
63 71.2 5.0 5.0 5.0 .02 0.3 42 2.9 148

[0049]  FR4AMNB, FHEB6~62D LT, 8102@%73n%75§\ Ti100E/ABIZH LT, OFE L
HETZIT0. 28 LEBLL T DYty BAREPUERPMELS, PTCHIERA KEL, Tedi@mn
ZERDD, 7, SI0 B3, TILOOE/LFRZLT, 0. 3F/VEIRMSIIZAR6
3DYH | BRIEPUENEL<RY, PTCHIED/NELIoTA,



WO 2008/152976 9 PCT/JP2008/060424

A RO HEIPH
[1] —HGUABO TREN, MOPTCHIEZ A5, AT /M T T,
Al Ba, Ca, 7V V& REILHE, BIBLOR HHEICEE S &, BIXTiZE 2., Al
FiCald, ATRCTILOOFE/LEIZHR LT, 5~20F/Liate, Y-8 T30 741 KL,

[2] AiEtCal, AIEETI100E AL EITXI LT, 12. 5~17. 5F/LEETe, S5 RE1ICED
WO PER T 7R,
[3] Aiat 7 VA4 g, ARt BiB L ORIReA T cEOGH &L, 7V R

LEOGHAR, (BIOGHE+M T CROGH ) TRLIZEE 1. 0~1. 06
OFPAITRITID, GHRE LG O ER T30 7 6E,

[4] 512, MnZ, Til00E/AFBIZH LT, 0. 01~0. 2F N E T, sERT120L3
DOUNTIDNTFERD G RETI0 78 B,



172

WO 2008/152976 PCT/JP2008/060424
[131]
4.040 AT 10139 1.0140
/ ---------------- %_, ..... 410139

4020 e e "—-,-“ ........ 10138

4.000 ...................................................................... 1-0136
[ ] e P A
L3980 b e ] 10134 =
< Fciy s
=5 3960 - asl” e ] 10132 ©

3.940 ..................................................................... 10130

_ c/allLt

3920 ---------------------------------------------------------------------- 10128

1.0127
3.900 ‘ . * 1.0126
0EJLER 5€EI/LER 10EJLER 15EILED

CaSEE



2/2

PCT/JP2008/060424

WO 2008/152976

[x2]

il

- 0F|IL

(a)CagHE

- HEJLER

(b)CagHE

- 20 LER

(c)CaBHE

i

: 25 )L

(d)Cag B E




INTERNATIONAL SEARCH REPORT

International application No.

PCT/JP2008/060424

A. CLASSIFICATION OF SUBJECT MATTER
C04B35/46(2006.01)1, H01C7/02(2006.01)1

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

B. FIELDS SEARCHED

C04B35/42-35/51, H01C7/02-7/22

Minimum documentation searched (classification system followed by classification symbols)

Jitsuyo Shinan Kcho
Kokai Jitsuyo Shinan Koho

1922-1996
1971-2008

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched
Jitsuyo Shinan Toroku Koho
Toroku Jitsuyo Shinan Koho

1996-2008
1994-2008

JSTPlus (JDreamII), JST7580 (JDreamII)

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.
Y JP 55-95673 A (Matsushita Electric Industrial 1,4
A Co., Ltd.), 2,3
21 July, 1880 (21.07.80),
Claim 1; page 4, samples 40 to 41
(Family: none)
Y JP 10-70007 A (Matsushita Electric Industrial 1,4
A Co., Ltd.), 2,3
10 March, 1998 (10.03.98),
Par. No. [0021]

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

|:| See patent family annex.

* Special categories of cited documents: “T”  later document published after the international filing date or priority
“A”  document defining the general state of the art which is not considered to date and not in conflict with the application but cited to understand
be of particular relevance the principle or theory underlying the invention
“E”  earlier application or patent but published on or after the international filing  “X”  document of particular relevance; the claimed invention cannot be
date considered novel or cannot be considered to involve an inventive
“L”  document which may throw doubts on priority claim(s) or which is step when the document is taken alone
cited to establish the publication date of another citation or other “Y”  document of particular relevance; the claimed invention cannot be
special reason (as specified) considered to involve an inventive step when the document is
“0”  document referring to an oral disclosure, use, exhibition or other means combined with one or more other such documents, such combination
“P”  document published prior to the international filing date but later than the being obvious to a person skilled in the aIT
priority date claimed “&”  document member of the same patent family

Date of the actual completion of the international search
24 June, 2008 (24.06.08)

Date of mailing of the international search report
08 July, 2008 (08.07.08)

Name and mailing address of the ISA/
Japanese Patent Office

Facsimile No

Authorized officer

Telephone No.

Form PCT/ISA/210 (second sheet) (April 2007)




] SR A EEsHpERS PCT/JP2008,/7060424
A, FEHROBETAHSHEOZE (EERSTFE (1PC) )
Int.Cl.  C04B35/46 (2006. 01)i, HO1C7/02(2006.01)1
B HEZ Tl

AREET o T/ NRE R (EERSFF28 (1P C) )
IntClL  C04B35/42-35/51, HO1C7/02-7/22

/NGRSO ER CHRAEZ T 0FIZEENL O
HAREERAFEAR 1922—19964F
HAEARRERFEAR 1971—200814
HAS[H E A 28 5 AH 1996—200814
HAE B EFE AR AR 1994—200814

FEEFHE CHEM LICEF T —F =R (F—Z = ADAFF,
JSTPlus (JDreamII) , JST7580 (JDreamII)

A L 72 HRR)

C. B2 LI 5D I
B SO R %
BF Y — SISO RO O EET AT 5 & &3, 0BT 5 EFoR R R ORI O B
Y JP 55-95673 A (Fa NEEgsrE ¥R S 1980.07. 21, FE=RME 1, & 1, 4
A AHHAP40—41 (77IV—71) 2. 3
Y JP 10-70007 A (#A TFEE#srEEM S 1998.03.10, [00 2 1] 1, 4
A (773 U—721) 2. 3
I CHIOREE b SRS STV 5, ST LT 3 U —C 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
24. 06. 2008 08. 07. 2008
[E B AR A B O 4 B R UV T FFTEAEE (EROH HHE) 4T | 4140
AARE®NTT (ISA/JP) K
HWHEES100—-8915 "o
HERMTAAXENE=TH4%3 5 EIEES 03-3581—-1101 H#HE 3465

HMAPCT / 1SA/ 210 (F23—)

(200744H)




	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 - claims
	Page 12 - drawings
	Page 13 - drawings
	Page 14 - wo-search-report
	Page 15 - wo-search-report

