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*“Reproduced from L. Maissel, **Handbook of Thin Film Technology™' (L. 1. Maissel and
R. Glang, eds.), Chapter 4, Application of Sputtering to the Deposition of Films. McGraw-
Hill, 1970. With permission from McGraw-Hill.

£2—1—10 : 2EETZOR/IAvAE

Ar AR, $EBHFAETOEREZFILHELE—RBREEODEETORIDOR /Ny 2 EESLE
BEORNRNYAHR, FEFEEDOI YV TFHRELTERASIATEY ., RLEELRSAF—+H
AD—DTHB.

AFHEEBNSCHSNELIIC. Ar HRARTETRICALT 54 TTHLE CCTG 2EX S
FrOVBICRELEE L TLERLEIIR#ETH S, ERE~AMTTRELREICETL .

<#BE>
EXTAbAVEICES T, KY—BFRICAFUAERLHPTE LS HBTBEEE LA, ~=
DORTH, Ar ZREMHETLHE. AV—FITHZEVWTLES, —BHREAZVFE #<Y5
FrOVEOAYV—FEIBIIBEL L TERISATVEWL, y—RTHbhEEEREZOLOAH
V—FRFOEBIZREZLTWAO., BEOFERATHMENE LY, COMER. AV—FENEd
% CCTG I~EHNFETH 5.

2FY., AV—FOBBELHEFELS NS Ah(E, BEMRLZ LSS T MhadeEh
Y= ERRANRy R EYHEFELTLES EVWSHENE LD, LALBICT, hY—FOEREX
E<TnE, BEMBABLLAY, BELAKY[CH-STLES,
choDREEICH L. 2 0AENBREERE L=

._‘I 8_



B EISHHT 5 .

BIRE1. ANV E NI WNWERER (WES
BRE2. ANVECHVWAY— FHEDEE

ZEG L CHERRERS,

AN EANRZERTI2EREROBARICOVLTIERED 2—2 CCTG HHASFEEDEE
FElIZ, AR RITBBOVAY—FHHEIZTOWTIR,. T2—-3 BEESRBIEYMES I vHIRAY—F
DR ITHELLFEFLD-,

FHDEED

B SHOERIZBEWT, RUOKRELAREGRITZ. RV FTEMSETHT R FAVEADE
BTHoM. FREBREVSEAIGEVGHAERERICE Y., ¥4I FA LTV -EHE
—AV—FEBEENDEX. BRFLE{LORRE ZRVBETRET I ENTES,

B FETJRFOVEOAEBESETHL. FLEAFERLELEATELT., T—4FE0OE
BLHOEN, T, FHEEERENSEEMCEBLTWV=EYS R FOVE L+
R TOF—AMNA—2 LY, B> -REMNTEI,

B RO VECCTG ICEREL-ABEBEEHOERBERE RIZRT,

SigiEsic BB

e Hy—F MBI

ﬁ ’J\ Eiﬁg{. e SUSERN— i 1 T—

F /=R ([BiE)

FE2—1—3: AlBEEZHOERBESR

2—2 CCTG FIHEFEBEOEHFE Q)

MEBEZEERE. AEENEFRICEYRERICHRETEL5. 1~3kV OMNEETEHESE
BHPIHZ 0. TRESA TV REBEEHOZ X5 KLU LR REEZEZ > TULVBA, 1kV LL
LOMMEBEENBELZDIL. 107Pa LT OBIEE D LLEIZE WNEHEEE T TH B, 0.01~
0.1Pa 7z &, AEBEZEHN LR TEVWEAFETIE, 500V L FTOBEETHRYNEZ LR
ELTHET S, COZLiF. SVENTRERKLSEELZMMLTCNEILEER S,

_19_



EEAUHMEBE L., BMISHEBENERELLT AT THEL. AV—FOLIEESIERITR
NYBEBERELLTWS, COEREELESE, EANBLEEXNMEEEZ T, BHED®RE %
BOT. WY—FOEFEEZNASEREREIXRT 5 L& A=,

BRE1DRNRNyZITHEVEREBRICOVWTIE. 74 T4 7 ELTIIERFLELURMN L H o155
ERIFIToTWah o, EXT R FAVEIZERL, AV—FEENERBIZNS o2&
T. BICCOBEFEROEEUMAE L LoT

EHLWEIEATEE LT, BAECOFIEZE/NA 7RARBEFIFEERZ LITLIz, NS TR
REREIE, RNV ZICEIEBOERZMZH L EEMICRYMBALEN, BEMITFROE
. AEFOLEFEEZEZ<DMRELH LT,

2—2—1 HIMEBEELHEEROBAR

—RICARBEEHOREERIL Id=kP" [k ZH n1~1.3]OFICHEZZ EAHMENATINS,
COXICIFEMBREIZEEN TRV HMEEF—ETRAWVWADNRINETOAEEEHET
FHOFREHENASTHD, COLSLGERLHY . KEER LT |d TFRY) EEMERE AT
Vd TRY) OBERIIIHEBHICH L o TREL o1,

AMELEET TR AR CCTG ENMEE L MEEROERE M2—2—1 HMNEE-K
BEEMRWIEL (TRLtz. T2 EARHARORENA—C 3 o0 S AAEFOHEMIBONED
NDTHD. HNOBEEEHIEEEZRALT, 107Pam D 10°%Pa, 10°Pa, 10%Pa - + - L{ELVES
MoIRIZT—2ZREL 1 RTREAYITSIREREB 1pA &Y E+RIKRELEFH
FNTVBILERTIC. REABBLTVLL I L ERRBLI-L T, REBREZELVMMEEH
&78w kLI,

_2 D_



107

I 2 2 §
[ e DI
" | (EEE)
10 o T
; 10°P2 |
s I g L1717
10 E ’/’ L l &34” E
= ; o 1 e RS
w 107¢ 2 rare Lo 8l
.H.Q ;a = # #| e > ”, # T,\Q.SPB[ é
@@ ’// A7 C 7 #0 "]
'Em] 10-7 ’/’ 47 7 4 - e A
7 = 4 P 6 =
= T RE e A0 ]
108 [ Al =2 i ]
-7 2 L4 G !*\U_Tpa E
10_9 I ”’I ,’,’ . /’o}),‘( -~
10'10 i ,f" ,/r r/
100 1000 10000
INATRAEE (V)

2—2—1 MMEE-HREERFE

TS57%R5BE, ARBEZEHO—BX Id=P"DEY . EANIHLERETEEEFELH 1
FELTWBZEN NS, —A. VdE dIZ,. VAR T HTERTHE TN 25LERET S,
ThbhbE Id=kVd” P OBEFRMARYI-> TS,

Ehlzk 2T 70BHDT—2ZHITKALTREERO S L. CORTEFOERNGHE
=,

Id=4x10"Vd¥ P v 0 v e e e e (1)

HETSH COFEADEZIR2—2—1 MMEF-REETRFEICK/BTIOY LT
ZLONREXHINEELIETRRAXLEIMEZTL TS,

2—2—-2 EFHOHR
DRy 2 DER, OFRDER

X (1) OVdOFERT 25 THD. PLTHEVd ZTIFRIE, Id BRELEUNELED)
CEETRLTLS,

i, Vd & TH2—2—1 MMEE-REERIE] OFRO LSS 2kV ISEELBE.

_21_



0.01Pa, 2kV TIZH 100uA OBBEERMS TN DS, L LFBEDOLSICEINOBVEETHLIZE
EFETHFAZENTERELES, 0.01Pa TOEMEBEEZH 800V T, IdIX10pALITELY,
RMLEAT. BREFI1IMBELTEATES,

CHIFEHMIZR/INYBDTIZHEEAF DN 1/10 1225 TlEE <. MBEEIE LS
BREAATURER SN THOMESHSFHENEMMSIMESND=6, 14 D Y—FIZEH
ETBHERDIRINF—HINELEDH, 2FY. ANV EZORIIENLG/NT A—F ZRA—EDA
FTUoTHIEE. AAVIRLT—EAF U RICHBITI2BNETHD. LEODERERDEN
EDE LT

800Vx 10 A / 2kVx100uA = 1/25

ERY, /28 EVWSKEGRNRYAEFEMENRFTEH EI124 D,

—A., BREIZDVWTREWAWADERMBOZO. COLSLEEMNLTERIRETHHN.
BENENPFTELILIIALATH S,

CHDEBELMAYPTEZ2—2—2 TRRAVABROBER] IZELT=.

RINyED
IRILF—

1
ZO'U‘_F

H2—2—2 ARy E2BEHEOHE

QL. @EEAHIL

0.1Pa LEDEHNT, 1000ViIEVWVEEZNMT L. I 70EHKEEEDNL. XELERN
FNdESIhY, EETERZFET A2 EARBDREL LS (FO—HEBEOREIZIET <
EEZAOND), 2FY,. ENOBVEETIE, EXLMTEZEFICRALDH S,

RIZ, VA ZFROKL 312 2kV ICEE LT1=5&. BIEDLREAZH0.01Pa(ZlkFE S, BER
5, 0.1Pa T2kVZENM L=8BE&. AR LIz & S ICBRABERMSRN. RMERARLLEIHNDT

_22_



B3, Tho. COBBEREERICEY B Y— FEMBSA. hY— FHHIZE - THBRLRE
BAE B,

SHISHLT, $ LAROL S CENOBVEBTRRICBEE T 5 & 510 TEBHIEET
2EENTZERLIE £5—HEWLO0. 1Pa ETOENGFANTEEL A S, ChHTHHLERE
HII= &5 QLEEL, QUBNE ~ORRHRTHS.

ORIEFREDNR L

EoIT. REFBS A 1T, BREE— FORUP. RENFREICAIEEHZEEL T, &F
TEHS 1 OAREFTE, BEBEORLIELEMNTESD,

AEBEHMBEEEIE, RV ITREEMICER SN TVIEFENELT S L. HED/I4
— VBT IENFTEHE—EF—FORUVEMENEG—DBEET D, COFETIE. EheER
EEROBEFRALEAILIZC WA, SREBEEHOAEREZELSIES, —BMIZIE. COE—
FORVODGEVEEFOEN (7/—FPhy— FOMBMTELRE) 2HBELEY, RUOD
DEVEMERE (—&) &ERT H0H4THIH. RBEFIHOBE., REE— FOLELALEE
w5 A Y NREIFIRE T H B, Thbhb, ENEEBICL>T. T— FORUAELITCLEME
EzHHIZERTESDTHS.

2—2-—3 FEAEx

IRLAREHEZTSEREBILX. —BUAEFRFVL IC 2EBAEHED L TERTRE
THD.

H20 EEICEMEL o, BHIE. T<—MRMEBEFZEFV IC 2HABHLER LT, FE
DHRE/AZENTE . BRERMNALFHIHEREIT IV ZAVTHE L, SiHoOs vy 4 [E
BRI HEAG PID SIE (Pl flE) TH D, D, XA AVEERENT. P 7o FhEDTFOY
RTFEAVTHLHETRETH S,

HM2—-2—-3IBFEMG IREFHERROIOVIR] £, B2 —2— 4 I25#HEROA—X
Liad IREHEDAZE) 2RfEL-,. B2—2—-307av/HIEZ. M2—2— 404%HER
D (&) DREFEFZERAVCHIEIT 21580 T0vsRTHD, B T()A. BFHHES A >
THd,

BELTWBEALN—EDFA. FIHIERRIGZZ 0 Vd-1d Bt L SBEIES 1 > & DT AIZHH
T2, 7abhE, REFEIL L IdEDREEFRELT S, PIDFIEHER (FFO/EROBEIE
RETUD) I, COREERNMCTBESIZHIMBEZEIRT 5,

RERIZIEE, B2—2—1 TEMNEE-REEHRENE] O&512. EALZSHIZE->T. Vd-1d4
HEZHRLGHEREEY 55, Th0bs, Vd-IldBHEIFEIZELELTWS, LML, COEkIzH
L CHIEIERRIL., RICERBELEZREEZEOQICTEESICHIMT2DOT, R, Vd& IdOBER
FRIZEELA-ZEFES o EICEAND,

_23_



T BEGMES - - - EETRE
| |
W [ W | lesld | :
Y PR #ig | ! vd ke RE Hv >
I i e VY e ] E 1 il
CagRsr 0 ]
: ! HARE
j i Vo RILE
I |
Log It = #(Vd) : :
I |
vd
EHREES
> o o EhEmE
d=kVd™p? —> HEEH > G h L)
Id REHERE |-

B2—-2—-3 mEHHEKRNDITOYSEH

_24_

Srhdm B




REG| T

Bi(A) A
HIAEHIZB TS
NATRAEE-IREETIFHE
;[ (ST R . IR
£
| A R T S S
{2
b BEWM
(a)
EimA) A

I

(b

2—2—4 REHEDASE

_25_



2—-2—-4 RRAEX (EHEHAE)

RIETIDHEET o7 HE. ENAEHREEROBERIE2—2-50& 51243,

RN OE2—2—60D& 37, EHE (E) 2BCHEELT. —DlF. B2
—2—5ShLRENFIL FO—SOFICEBL-TCEEEICREBELTEE. AIELESHIZE
CTRICHREEZENTTENEZERTIEEIAENEZ OIS, LML, COFETIE. EEFHKE
PEERIGEVFIEREL L, EANRFRICE T, BRSSEHES A VRHATELRL, &
BEOHERRETIE, FURAT—FERFELT. X (1) 2RVTEAZEAETEREED
2o TR8HE. K1) ZEELEZUTORXRICHESR Id CEIMEE VI Z2RALTENZEL,

P:J 1d
kvd"™

AEXEBYOMET 2EETHNIL. §IHS 1 o OBRHIIKELET . FRBITZFEE & T2
[CHITICENEZEHTHENTEETH D L= 2 T EADNEEHES 1 > LIENES (&
HOBEMRGRELZENZNIZH=5) TH, ELLVEANERTES,

B2—2—64. X (1) CTEHLEEMEMTHS. COBRY I NI TIZLIBERRSE
EATEHLE. RERMNICH2—2—-745B0h 5,

NeHRZRW-EA - REEFREM

-3
10 :Il‘llﬂ? ‘ln:m! lil‘ll|1 TI\!"‘IE 13“!”; LEERRLLL LR ‘I:I," I|HlE
104 L AMWEER-EA) N |7 |3
= DEEDE il Y
10% | O]
2} T
= 107 | e
% 10° &
" 10° |
101
I
0
107 10 107 10° 10 10* 10° 10 107 10
EXG BAG !
EH#EF 5 (Pa)

B2—2—-5 REFREROENEEMEEROER

_26_



EHETRE (Pa)

£ A357R1E (Pa)

N2A ZZRL=E D (REEL)

10V oo i

10 | A
107 | f/;‘
107 | d :
10% | i

105 L -

10° ril

3,
RIS
"

07 | ;
10° |
13-9 o T \ua

10° 10° 107 10° 10° 107 10° 107 18" 10°
EXG | BACG )

EREHPa)

B2-2-6 3£(1)£ERALENEHE
N2HT AZRULVE AR (HIESHY)

10 E T TTIMg T TTTOa] ¥ T Iwg 7 Ty T TITney 7 7Ty T Ty T Y T T 7

107§

107 §

107 |

"
i ﬂcdf
107 |

106 |

107

10° f—

-
o
-

10-9 FETTT MEWRTIT MRRTTITT S TTTT MMRTI SEWATTT SWRTTY ARy
10° 10® 107 10° 10° 10* 102 10° 107 10°
EXG . BAG

HEF # (Pa)

B2—-2-7 REHEEROENFE

_27_



AEFDELD

EANEIZH T, RBETEHFET IMEOKREFHERNERTE, TOMERKT2-5
REFMEAR (@)1 EExSBIhEL, EABEEESLEIZ 1 DOERR (1) OATEHAE
EHBEICHL., BRETEAPAETLESI2Ho1=,

LML, SCICEDETORARARDOBRETE, ERALERORENAEEHEEOLSEE T
[, GOEAARAN—BETEF Lz, TEOREABLA-DIL. FIEBMEOSRERIZH
STABTEA .

FESDE. BREOEEERNTARTHIEEZ TN, REF (2—4 J4—)LETF
AMARIITEAEFETY FO—S5DRE] OHTHNAS) ITEHLE-LO2ADIXIZLY,
COESTEEBRENEL THLRVLEASEON:. RHTOHERBEOBRICH->TIE. 49
DHEERECRGOTLE A, BRIIHFULODECRRT IENTES,

SolT, HOEEMEICHEL TO-EEHML., BREET I LITLVELIEREDA
ARENIENL, ChIBEEL, C(EEMNLTBRRIT TR EDEREET-.

BEMCILI FOZJRICELTHDEE LS LOERBIREFLALSELRY, I —1
TREER. EfRHOMEa4EHE TERIETEEEL ST,

AEICE TS ELRELRYBAABE, REFEE VS FERIZENS CHLWOEHOREIIHN
FEhot,

2—-3 EEMRIEYMESIVvIRAYV—FOBR®,®)

AV—FDEF 2y I RAEF. FEXTOCAGETHERESALF YV o 0N\OF L ROBEE.
BERMARICTHEEF - 5-OICREINELOTHZ, LML, EXTR ROVEAQE
BITHEND, AYV—FIZEMR /Sy A EREFIZERSW D L 5124 - 1=(H20 £EIZEM),

MAT.RALIZEBRTS5A—= v/ 040 FORBE—EREBLEIIVvIRAY—
FOERMIAVE Y FOEEEOEE—AHSZ LN H20 EOHERRFRPIZAEY ., LyitE
ELGN B2 AEN L DOFENBEE L o7,

RETDARAFKIEIKREHML 1=,

BT, BREtL=BHRlIcHET 5.

O EEME
REMLEBEEEARE LT CFARERAWNIMEMARBRET o7, CF4 2L BHRRETED
T3 RARIyFUoI IO RGEIZERISNIZRENENOTF VRIVFUIARTH S,
SBROFBR., YUaVERIUIAVH—IA FRAT Si-SiOAYV—FKESva20o0TA +
(LaCrO)h vV — FAERAMLHAMZER LT,

_2 8_



HMlllE 2—5—1 BREFEHRQD CFA0BEHREAVTEEER | THRET S,

@R/ &1
MR/ ZEHEBIZDODWTIZ Ar FRIZKBEHEBEFTo1-,
COFMERRIZODLWTHIDEDRRIZLE— LT 3,

@F—=wvHsariy roEER

=29 0aAVE I FOBRBELIE. TEBEESIvIROESHEI LAY FED DR Y IE
LRBRICKZLIEDORE DL THD,

2—5—11H, BRXEET. LaCrOs hV— F CCTG I, EBEEAS. 1 yBTHYSvo R
EFTLREFRT LA o1z, EREESIVIRDIAVEY FEADLHI SV HMERL. BIRE
ICIXBE S THREM MR TETNSINASITE>TLES T,

SDEIBISvIDETIE. FEERODGZSE 1 5y BRREORBAI MY ETT S,

LL, FR. BMEZEE~1000°COMTREYIERT L. SEFBMNIZETT S, ME~%KT
BOFEETIE T FEEOERAMEED 100 A —LEBENSMA—LEETLERET S, =
DREICED &, ERNHHEICET 6. YHREOETSERRB CIIMENTELRL{A-T
L=t

SAMIZEK, fA+E. AIFEEVNSEYVELOBEBICHEZABENH S0, BEIZAUTH
ofz. H20 FERF D 10~11 AIc. ZLOBMZECORERITEL., LTFOL S hALHES
Lizc LAL., EOFETLIOBBEEMBRT D LIFTEEM ST,

B HYV—FOBEEAEXEIXTS
B R—XXMROEEWMEZEFTOINIiR—R FHE)
B AV—FMEICRSy S TPt EEEL, =

CHRIBALEY FROFEE, EEMHBEMDOEEICHT 2E80ERSEICER LTINS,
EEMREVORETATHEEICH LEDEREMEZRT., Thbb. BENSAS LER
HEIRIZIEL 25,

ROENEFEETIMRICEEEZTS L. BEASVE CAICEPHICERN RN, BEDOS
WECARFEIZEL LD, BRNIC. BREEEORYENLEL. €5 vIRIZISTvI AR
£9 5. ZAMLE CCTG OFREHEEZTIEE. EBEESIVIRDIVAY FEHDOH AT
EDEBRELRFZRITSALL,

—7. Ti, 8i-SiC. h—RUh &, BEICHT IBMUAEZTE IS5y FEHETE. 20 &
STEMBERXEELEL, 11 BREETIE. N #E80 LaCrO: £ 7 4 —JL RF R MEIZEERT 3
FTEITES A, BEABENBRTES. TOBROEED Si-SIC TEDH-, REEZ. 0
DHRRFAFEOFETIIEN =S, CHLUEDIERIFEZEHBATIZIT> TLELY,

BRHULZIVE2 Y FORBENBRCENIE . LaCrO: i EQEEMBREM L ERLTETH S,

_2 9_



@IEH R

FERICEWVWT, BEBEZE (M 10E-8 #—4—) FTHRTE. SSICRELTEEEZMM
TAHILETEAFAICERD EHIBTE DY — FHHIE. T, LaCrOs, Si-SiCHO 3D THo 1=,
LaCrOsl& 2 #t(N #t, O #) THMEEZEAH, O HOD LaCrOs [THRAMEMNZ <, BELL
(THL L0 Pa BEEXETLMMEKT AN TELAN ST,

(N #HOHA ., BEFICHBORSENAIXRINATEY., €53 v ABENR—5 X TEN
CEMNBERLTVE EHRSND, )

®724—ILFIZIvavoiE

T4—IEFIIyaVE. T/—RFEAY—FRBIZNATFRENTERIZ. F/—KFEAY
— FREAICRNSBEERTHD. 7/ —FRUHY—FEH—ROTHELE-FHIZIEZCEA, 5
—ARUTCEIA—ILFIE v avEREmAA—F—I2EE LT,

fthD## (Ti, Si-SiC, LaCrOs) TIRID LS LRELBERITRE LGN o1,

5kV BEICNAFRALTEH., BRADNAYI TS/ 4 X1E pA LRIWEBUNERE DI Y
D50 RIAXLRIVERLE=,

2—-3—1 MRy 2 HE&
BEBORANRNYABRREIRET 2A T VDL FENEELNSA—42THD. £UbiT. BEF
TORFENREVARBEASCIEI—BRULEEN TR L EBREOTRNES LE=2FE RS
YA LEBRICEAR, FE3NBEVEETR/IAVE2INEZ I EAMBATINS,

CDEIG, KEGHFEEZF ORRMBARELTAr HANRH B, Ar HR (L, FEEKREE
TOER#FLCHELE—BEL£DEEIOERIZBVTE:. . BEFHEIhI/F— R TH
Bo > T, Ar ARPTEVHRAELN DS M, AL, EETHD,

1) HE
Ar HAPTERIMET S LITE Y. AY—FHBICE > TEDRBREMAKIZENHZDH
BT 5. X, "M FAREHEHEBROHDRLEND D,

2) =B
H2—-3—1IcHBREEBEOTAVIREETRT.,. AHE LTLUTOESED CCTG £ Y {1+,

Ar TR, 0.01Pa BB T, EHEHRBREITo 1=,
ERGLSEDETES L. 20 HRIZAEFESBL. BEBIT L L TRELT,

. REFE#EEITS &£, 0.01Pa =&+ HEHMEZIEH 600V THB.
EBRR 1 - Si-SiIC hV—F (REHIE)

BERK2 : Si-SiCAhY—F (2kVEER)
HERIR3 : Ti hv— K (BEHIH)

_.3 U..



SERE4 TihV—F QCkVEERE)

EAIF. BEFAFHOEREEZTICY—I /LT THELL,

BE. N/—FEERMICERLTVARETIE, SEOESVLAERLIZLOT, —FE
FEFLL. hV—FOERZAET DL THAL, L. ZOEREIZSIENEHS, HY
— FAETRERTICAZ RN E, REGEBREENELLE V=S, HSETERTHS.

Ar
&
%i Y& L7
s
1
-
mest |BAG) o | s-scocta
_2 — avEED
10 “Pa
Ti CCTG
WEED |—
( —1 S—SIC CCTG
(ERETHIED —k

I‘I
B

X1 FL—YEUTsORRSN-EEE T (RRBREZEE)

B2—3—1:HANvEEEHEBEOTOvHE

_3"._



3) ER#ER
AERK1 : Si-SiC AV —F (REFHIEEE TEEE)
HEMGIXIFEAEZTIIZR NI,

RER{A 2 : Si-SiC AV —F (2kV EEIZEIM)
HAV—FDORRFHEN, BlohTWAONEZRTES,
ELHOBIOKREIE, LTmm BE (BR) TH5,

i

AHERAS : Tihv—F QkVEBEHM)
5~6RThHY— FRREHMTHERL 1=,

_32_



Brikik. c BEEEEZMMUBKETHER. DY—FRELALE o TLE 1= (hRE
NRCTEAZVTHEZRHELTENET H). ThiE (12 ABLR) X, KELTW3,

fhOFERE L MRNEL DD, HEREIREETH >z, 7/ — FRROENIZ L S5
DENTDIZNEFIET LT,

4) BWROFELD

Ti Av—F QkVEREMM) &Si—SiChY—F@2kVEZBEMM DR/NvE Shi-kEE
EgTHE. Ti AV—FERLICHEELTWLADIZH L. Si-SiC AYV—FIZOP#M{LA->TW
LEETH-T=.

Fiz. Si—SiCHV—F (&EFHE) IZERTEABHINFELEAEF TN ST, LBOHBT
HERMITTHR /Ay FHEICEATLATI KYH . Si-SiCIEM R/ Sy R HEIZIZREBIZEBRLTLS,

FEDEED

BABAY— FHEERBLEER. Si-SICHARELDERES:.

LaCr0,  HRMHEMDH L, BEEEECHEATEAME E L TERLICATTRBET o1
M, F—IvHsa2489 FOBREARRTELA ST,

Si-SiClx, M—, BIRLETRTOEBRERE: L=,

£2-3— 1. BRLEAEOBECOLVTBLNENREE—8T 3,

_33_



i B

it R 7 Sy 2t

A—3voar a5k

SRt

DEEM (BEaRMRE)
A
Ti A % @) (RERDE)
(RSHELLY
Si-SiC @) © © O
LaCrO3 @) O X Q
@] X
c (BEd5& ? (@) (F4—ILFI=Y
SUARIZIEB) L3 KELY)
X
ReO3 (@) ? X .
FERICEM
X
RuO @) ? x
s I
X
= N
_— % . y =i, A
BibsaL4E2Y
12725,

£2—3—1: BMHEOAV—FHHELELTORE (—8)

_34_




2—4 4= FTFRAAFAEFEY FO—508E@,6,6)

BEEO-_—XZREEBMIZNY AND 0. ZABXTHEEREZEEZR. t3aVELEOER
ENOHREZEBHIZT IO, BEANRERZELEL. B (Z4—ILFFRF) 2752 &
FEtE L=,

Z4—=IFTRMMIAFAZFOREE O BEEZFEL, a2 FO—S2D0VTIE, oL
BBD2OODT7z—XIZHTt. TERLEN2208FFEL,

CHEEBENBTRLEEEL L. S AICEER L TEH 7 —IL FFX FMZAWSEEEI T,
BEER. BERRLGLEELED 1—/ILIE, EXAWICHEFAOLOEEA L, FREHITE
T —ZXDAZERE L1,

—A. BT, FYEERIEVEAMLGRGFELTOR MNELIRET AHETH - (B#
(8 AICERET. 9 AICEETHFETHo12), UHDFETIE. aé ABIZHVBAEFI
EXWICRCLRFAEZEZ TV, TRISERZBBICKYFIEZLEEL. R 2E0ORHET

Talt,

2—4—1 EZIGFLEEIR+
T4—ILFTFRMIANFEAEFDRET. 22 FO—SORATHRS v o -DIFELT
FTHD. EXRmFITHEBEEHOERSEOP CRIZEMEELDOTHE. —fRIZEHMNE
WANESMTHY., £z, ERORUREIANGEFIEETH S,
CCTGIE, AV—FIZBBLTRTIEVWSHEa U ET S, A L 2 L LD
FEMNDBETH -7z (2ECDEEAYV—FOFADBFIEIII U REEHRT 3),
AV—FIZEBZTHhEV—RBHNEBEEHT, Rz 5B T, sk bOVETE, 1
STCHED.

CCTG @7 / — FIZIFNER (KX 100 t ARBRE LHOFRN WS ML TR ENTES,
b5, hY—FRFERERLVVETHD. <. EEHV—FZAWVSEA. 2—- 1§iTciLfithi-
KIIZ, RRT220ABREEETEZIRERGFTHILENH 1=,

O CCTG ItEEDZEEM L., aBICAVWDAEFORFIZ. EERMEBEOKXE L EE#RE
D33 v RingF—HEBREEESHIET (2 HF) ZRAVWTIAR MO EAEEER T,

PLOEVET/—F O BBEI—ILFELTRWARBOMEOH S EH Y — FROEZHE
FELTHAL, SHI2CDYU—IL FAGZAEFERLYZNTHEEIZL, AE8KEFO-O
FOLEOAR. —BHNTREAEV-HEREE TSI THEREZTL. EHETEEE LI L TH
REEDDIREELL,

RRLEEE T (20%F) DM 12,000 AEETHY. H19 FEICERERICHANV-EZ
I 3EVEA T EMIZH S FA——E BT AL o BORTF Y TELTHETET
DART IV EBRAT IV, (RERZRADEERFICIIRLLESNTRITELELSK
ERPENHEEZERLTLV),

_35_



2—4—2 #HRIEAHKEF (21FF) BOME
LAL. 2imFERICIE,. UTOLS GREMH-T-,

OE#BOEEERDERMEDORRE
HAFBELTWEEEERO YA T RAATHM/INEREAET 2 AR, BEENIZEE RS R
(BB FSVR) OFERBFOALL, FSUROM2RHARIZIE. BHRRRDT / — Fi
L WO DREAERSNS, COTVFLRER. B2—4—-10&3I27—RBUIDE

ZIZ7A—EE, AYV—FRIZEMPERFADAHEHEL. COTY PISHAALERIZTA

TEREICFENSESIzLAETFAIEES AL,

—RMETEEERE. COTUFICHABEEZ 71— KNy T5-00ENEERHEEFOD

BEeEHT D, DEV ISV RFLRNOGHNBEEZE=24TBHICHS, O, BE'—

12/ HREHSBEICL S,

NP ERBROBERRICETOIRBLERTHD., CEBRETEIT /=y 70 2h
BHEIN/AZORTAVEAHMERT D EBEMARHITAST . IR Ty THBIF DALY,

TJO—F 15 &R
_“‘ f/

EEER

@[ 2
V.

=09 516
DIEEEEL

Hz2—-—4—1 ao#JovsE

___________________________

Q2B —ILF5r—TJILOEEIR FORRE
MROARBEZEHDFEE. S —BEE 18O —IL KRy—TJLEEEy—TLELTAHN
TWH3LDOAZ, LML, ChEEVWEANOA AT EEEICELNID,
—RAGRET—TILIE, SR ET—IL FOMRBIERIZ 10" QIBED = AR LY,
= <2 1000V LLEDHIMEBEEZMN TS &, InA DEFRAFN D, 1nA & ULVS EFKIL(CCTE DB
A)1077Pa [CHEET D, 2FEY 107 7Pa i FIREBITEA(HoTLES,
CORREBEDN2EL—ILFTr—TILTHD. FOEDEBY, O—ILEM28EI2h-T

_36_



W, FIRICOVWTIEHELLZZDOTIITIREAL LA, =L FA2BIzHEREFAE TS
BAR TV TERD, BRESSy—TILEZERLESBE. y—JILFHTTCHFEALOaR M ER
>2TLES,

@7/ —FAV—FREIOBEBREBICHNIGZESROME

BWERNE, COFTEBRERXTROIGTr—TJILEANERE. QD 2E —IL Fy—
TLERAVIBET, ¥ 100 SLEDENHD B Br—TILERANES 10pF T, 28
— I FEEZRWN-5E #nF),

CCTG [L2 —2EiTHRARI=K I ICNA TREFIHT 2, NAFREHBLI-EE, COy—T
LOBEBREICRARETAERICEZ /A XABBELELYELWEARERTEHL(ES,

’; iy

{ £
F

m— o B

FRE2—-4—1 ##BER&#HFEITHEIL T CCT6 MIEF () &
3 EVEZERFEICHI T/ CCTG BIEF (B)

DIZ22VTIE, S ADERREFOBECESRLRAILDOLOEAETEI TV A, SELRE
A=REHIFEKRB LALLM o=, Q22T TBTOEBREFME LN, T4
YREMNSFHETETULEM DT,

NODEFEDRLH, IR MO UDEHIZIRLE-EEEREEF (28F) OATFE
NEBNT-HICHAELE2ES—ILRy—JIUEES O FO—SOMRIZ. BEEEELE
BRICEITTE Y. HREAREIBUKXRSLEBICEEL-.

& W <coHoaE>
b S FREE : 0V~5kV

R EFEER - 1pA~200 ¢ A

FEtEEEEE  DC15V, 20A(Ti, Si-SiC fiE&m)
(B ATEH) : DC48VY, A (LaCr03, Si-SiC pEiEzE )

=TI 2 EREM—IL K

EZiRF : 2 EREE 2 ifF (MAX20A)

. EBEHEE . DBEFREEE

_37_



Zl\, 8ADOKHRT. AhVY—FO+EF I v REITHENT Si-SiC 4 LaCrOs TERILIZRE
LALTONBBRNT—2NHROHT IV, €53 v I RAV—FEEERAY—RERELT.
ERMN 10 BLUESVOT, AV—FRIZRALENEHHET IBATELEEEZE. BRgE/Mha<
TSADT. AERFOECOERMM TES, 2F Y. EVHEEDOLTHIR T v TS
BYITKWHIAN=AF I o= LERANNE HFRESEVICLTHRBERESRTF (2
mF) EEFRCADPLRVDEEOIR FTEAETEZ Enhhot,

Ffz. SEVIZHNE, AV—FEISURALRITIEZIENTEBZDT, AV—FEIC
WNERFAZRCIENTED, BR. DD LS UFRBHOEETRIFELLHY, Z<(—f
MERMETSEBRNAERATEL LS (R2—4—288), £f-. @Qyr—JL L BEETEEMS
DEVREICEET D EMNTE, SIS, FEBREBISEE L/ 4 XOBALMIT21=000
MELRRTES GRS,

COEIICHERANTEIRELAFGON-2 NS, H20 £ 10 AIcKiEAHERERET
B RA7S1—LOERZE{T>f. COEET. J4—ILFETRMOBEIZIBDFIEMN12 B
FTEN LML .CCTORWMISHRAESR L ERMNIC S RIILITHBET L 51,
eEDREZETCRBL. REDHERELE=S5LE,

W F—JNI=DlvT
BHEIE2ARESYAUBIADY D TILGEIEr—TILEE 512,
2EL—IRT—TJILOMAILTIHELERT1/8, 1.5 FABEDIR MEFN TS, B
EORBLLDIToNTz, LALEBEHESTT—TILTORHNBRIZERY ., /AR EI
BEL-MgEdRKE<MLLT,

B AU TESIPAVTFURELAL
BEOMHILBEENZEL., AEFHOEEONSYENER. EXI-ESF23FENEES X
ElzE L=,

LY., AEFZE408. oD FO—35(2 204, O FO—3(2 20 50EETE
ot LML, SHEZEELZ 10 ABSATHICAEDOY FO—S5RETITENEL L
DTLFELITW COEOBBADHEFOREPEE I FO—FICERTITEDT
HhoREL, BHEADAEFIEEH-IZ 20 8%k LT,

BRIV IFO—3SF a2 rO—FFHETELS. PEHORABETo1=.

ERMIZAEORBET 208, oo rO0—SERELE-AEIL FO—5% 10 BEEL
fzo YYETEONEDAEIY FO—SIRENIZIADAEHEL-, AROTOVIREE
Exl2—-4—2, FEH2—-4—-2(c, EBOEEEX2EE2—4—3(2F7,

_38_



20—FT4245 8B
=

e

1 3 o

- ————_————

..........................

< BHEDEE>
NA FREE : OV~b5kV
 ERBIEGEE  : 1pA~200 1A
. REEEEE  : ACTV. 2.5A

(BAEH)  (Si-SiCIEEER)
=T . BESEAR
| HEHT : 3 4%F (WAXGA)
| EiEHE IR AE

BEH2—4—2: B#

_39_



BEH2—4—4:25A BEDD Si-SiC AAV—K# 1000°CI=nEhd)

FEDEELD
CCTG Rk DAEBEREZIIC. AV —FEBEOEI I v/ RILEMNT ARNEDIRET
HAIH. AR NTFTYTEBIOMBNRRDESATH 1=, BLEHET ZHhT, SO &
FHRICEEBL. R P Y FITHELHBVWIREMAACTERE L=,
Z4—ILETRAMIAGTTEFEEED ZED T, Si-SiC TRVWTFT—4AE LN, RERIZK
BRTERLIERFRESZETH >z (SiSiC #H V— FIZAWL: CCTG I, 2 — 5 B0
TAREBAEFHEERLTIND),
EI2VIRAYV—FRIR T Y TOERIZHEH>TVRH, 5T, HFOEEERRNI X

_40_



FEDOUICEBRT S EVSIENEHRICOEA TS,

BEX{E~RIT1-ERE

COEIGIRELEEEICEVWETILELTOAETIEH AN METEFLELEL VKR
IZHd, MHAEOHER. 1 8ty FEEYDREDMIEIL. SETELERS., HED 4~5 ED
HEARFTH D, 2<HFLLEHEDEZHIRRE R DT THEH. HEIZZFANLA
B1=HICEE<TH 2., TENERFMEETTaARA M HIUTILENAH L. OH. BEHI Y
EKDHESICENE, ZOHRICEY 2EBEFTTCREBZIZTHFOADDFEL, BIEF. oV b
A—SRANLaAR MO UOBELERE - TENADETHDIEEZTINS,

2 -5 REFMmEHER @)

2—5—1 CFH,BANRZRAV-EBERR (WAEMEZER)
BERBICETITRORVTHEOHT T+ FOVEZES & CCTC DEL, Ff, AY
— FOMHCBREE (BEER) DEWIZLS COTCDHEDENERER LT,
FEREIHETMERARTH D, BE. COLSABRKICEEMESVEES, 0.01Pa &0
DSEVWEANTHAT S ERFERICIFDENEREDRS,

1) =B
<EERA>
O A%t TR FOVBARIBEZEE
@ Bt R RIARRIBETE
@ CCTG (Ti AV—F ) ¥EAEEE HY—RFEREMEEEH 300°C [ZHFEXT
@ CCTG (LaCrO0;AvY—F ¢ 3) #1100mA ZHV— FISEFBRE X2
® CCTG (Si-SiCAhV—F ¢ 2 300°C) #10. A% HV—FIZESEE %1
® CCTG (Si-SiC AV—F ¢ 2 700°C) #91.8A %2 HV— FIZEFREE X1
@ BRIESBBARBEEZ MRURBBEZEET6100) 7454 2 M Y2031r £

BRI, BE2-5—10 &3 CABREAV—FIZRUTH. BEEHEEEDORE
FHALLLTERESIET A LIcL Y, $700°C., £ 300°CIZ&#LTLS, LLTF.
EAIDEDH., FAEFh., Si-SiC300°C. Si-SiC700°C& T 3,

X2 ERARKEELTVS, EERGMEZE LTLSA. REBEIL 500~700°C & A Y

E52ENHD. ERIIHFMBBLEECLERTT 220, BEFBEICABZLEEHST
W5,

_41 -



BEHE2-5—1: BRBEXHZMY (T Si-SiChV—

CE RZEF V=Tt A 5

RO IEE- A EEEHAZEEGEE) R U CCTG @8) #CF,+0,MBERMHEN Atz
bL. BEEORME MRS EER AT,

DU—=2J FH DR 31
f N |
L Att Btt
ﬁa@iﬁ ﬁ¥§ﬁ§ ﬁ*%ﬁg ’/’/'**IEB#aDifj_ :t/
| RIS (ECF JEMF L.
02 H R (0.01Pa) THIE
CF,— = CFa+ 02 TR
(#1:1 BA) —> HER

0 — e = 0.01Pa

hY—F#HE — | 5-sic
hU—RBE — | 00C
'

1 HARANE HEFHCHEICY R LS BERF Yy o A—E B -,
¥2 RL—HE T OGRS -EEETH (BEEEZED

B2—-5—1:CFt0,BAaAREAVERRENO IO VIR
ZRRKIT. EE2-5—2, 2—5—-30 &3 [THAHRICF—DR— FAETL S FHEER

FRESREE (EREH300mm 5 =#9 400mm  MEHRIZ 10 R— k@ ICFO70 78— k) IZERY T+, E
BHANEEEHICHEICY 2L 3BELT-.

_42_



EE2-5—3 : BEHRICLA 72 FShi=-HE{E

BEAARERAEEFNT. Ty F U/ IBLGECHELNANOSVRIEEYMTHIE T vik
RRCF, ZEAL. FYBOBIEMZE-E2EOICBREZTOETREAIEE 283K
L2DDHARSA N =D RILTENLT, HRZBALF, EEHICEKEIDELTIFF T
1 (0.005Pa : 0.005Pa) IZ%A Kk SEHEEL., £FIX0.01Pa [ZEREL -,

FERED-OH. EREOBELTLALLICEIYEAIZOTEH LTS, EEFEAFFLEOLELE
TV, RPAEMNEHRBET o=, £f=. /LT THY FLEBEARSHHERY I+, HX
DN 2 FADBREBLETRENATVND Z S EZHEL-,

X CFZBRLEEBBHELTIE, AFORSZME. REMLELBEELE

_.43..



BERAD 46D CCTE (F 2 — 2 HICHRE L-RBFHEB EEARAAFEI Y FO—5 TEIES
B MEFAVIE2 - 28 CRLAL S UHREERCTHERINIUTOEEIZAS
B 107A LT 2kV EEBEHIE
B 107A~10"A 2kV-600V &:&EH|7H
B 10°A~10"A 600 V EEEH{H

0.01Pa IZHB T HBHRIEK 4x10°A, ENINEEIZH 100V EEETH B,

WIEBREDESR

EXEHOMAGEZRRS-OICIE, EOEAASHATELIREERLHEREL, ChegRB
FOELERITHBRTEDIONEE L, COLSHEEHO— DL LTAEZ Y O—4—F4
—2 (SRG) OFEAZHELE. LML, COLSLERICHTL  BENEADTLBRELE
RTTSRGZEFEALIzLE, RYICELLVEANAETEEZINBHIDTF— 2 ITEBETHY . £
EHREGT LGN ST-DOT, CORBRTIEK. HEFHEZHZ. H2—-5—10&LSI2, FLHR
MEBRSINGNES, OF, HREZEBALTWAMIE, WILTCREBEDRHEZF v oni—H 51
UBELBIEL-REBER o/, #-oT. BEEARZEALTWVAM. SRR KOEERE TR
THhd.

HREOAEIX. EHH # 10 BE) IS CF,SAvEEIEL, MEBEFRETEEATIH
TR,

TE. BEREHE. FL—HEY T OERSN-MEBEEHEFERE L, COEZHT
BMREPCTIESRGTHRELEMERW-,

..44._



2) HE

B R REDHER
H2-5—-2NEAXRTEOHBTHS.
10°

.

F
|
v Y[ v (Cngfoa) s

10 , , ‘ V—
E HY—FiEH CCTG(SIC(700°C)) ]
-2 [

o “f b s = 5 CCTG(SIC(300°C)

i

[x

f\\' .ﬁ“‘”&wﬁ‘"ﬂ\u;

lﬁagﬂmﬁmﬁa@wa

10-‘*E
‘ HAIIE AR
F BB ALY i
L g m i |
] CCTG(T
et BpEiE :
SesAvtgn  PETEE ‘
’ (EHA)
1075 5 e 20 580 B S e e s
ZERFE(R)

H2—-5—2: EAXTEOHERE
¥ TS 70MMEMAIE, FronN—0ENTHIZLDEL0T. ABRADBELTH TIX
LY,

FTRERAIZ. FEEANEL-ORBRBERHTHD. EREFBRLTHS, 5AFIZI «
AR L. ERFALFA L Aotz SO HEEMOB VA RP CIIBREEHE
ERHIEFERGVILEERLTLS,

RIZFEENELEDE. TIEBZHV—FIZAW:=CTC THD, CcOFELOERILEFN
PEBICLIHERABEENELLITKZLDTHIEEZOND BELFERTHRS),

RICHEFICREQET EISEEHFEVENRTETSIL31245) AR o-0I%, Bt
DRZVJBREEHTHD, S AEBEL LRI 1 HBEEVEAEZRRL. 14 B L CEH
[CEVWRTREL>TEEHE LTOBENRREAEo TR I ENGA S,

SNITHLT, AROET T O VEEEHILEEMBEDE TAECATHS. LML
NOLRERBIZHF > THRAICRENMETT 5,

OBBEICESE MHREEMFLSI-SIC.LaCrl; R EDET I v o XA Y — FCCTGEIZHEA,
/100 BEETEIMEERTT 2L 312412,

LML, BBICELEFKAT, AHREDOLaCrl; 25T v RAY—KDCCTG L. HY—F®D

_45_



—EBNENRTLEW., AIENTAEEE L 2=, SHIEES SV IRDIS v I OEFTIZEZ LD
Thd FLLF2-38%3H),

7% o> 1= 2 2——Si-Si6300°C, Si-SiC700°C——[FZREL-EERTLEITT=, =7,
Si-SiC300°CHEMDIE,. W BBEZEBES & 10-2Pa 5 10-4Pa DIEEEHEZRFEMN/IS DR
Ed S5#M 51 OMELTEA 10-4Pa BEZ TIELC LS MAI|/htf-, 50 BHIZ, 4—
N—=TLyivy—I5—0fo, SAMBEFAMNELLTLE A, 54 BEIZBREZ—F
THEEUY, Si-SiCI00°CHLDEEMEERTT L5121z, LAL., /A5 2FEFHELE
T8 BEICTHRZT2=, F0O%. LIESLNASDEEWNE-FA., $ABRELBTH L.
BUNSDENRBRTEILSICH-1=,

BRICECEELEHAATELDIXSI-SICINNCDEDEFTHD, BlD/ASD=1E, =
DHEELR— FZELTLVS 2009/3/8 A THREE L TLAL,

W REE MARRZE & DL
Al U 7= CF 0, H AP TOEMEMEFHEBR OB EIL. HETHLENERDIY FO—5HBR
ShAERTEOHBTHS, LEREOHERT. H2—-5—-20VT—YDBEIZ{Tof-, REEZT
HOEEZ1ELEBOREEMHOLREZ Oy FLELOARI2—-5—-3THS,
LHBAREAFICHET 5120, 75770y MM, ZHRFARBSOSRBAEAOEEEZ 1 &L
fzo (EREBRBRATOT—21k. BBEAODTTEERZHFHLEEAL FL—HEY T+ DREES
NTW TG00 ZEEEH L L) Thbb. BREOICEBT22HBEOREX1 TH5.

10¢ T T - . :
3 I | I [

0.1t

CCTG(LaCr0;) CCTG(SIC(700°C)) 4.1 x102Pa
—0

"] ™ 4.0x107%Pa
< .

\ 2.8%X102P3
CCTG(SIC(300°C)) g stepr 1t

| |

\iw I [ ]

0.01} - J

3 \ 2.5% 104Pa]
~_001% 1.4%x10°Pa ! |
: BHESRE4E (=) ]

[ M- e | i

0.0001 . ) ) ) . 3.6 X10°Pa

0 10 20 30 40 50 60
FEBERE (8)

=3x10?%Pa

HhREE
EHEEE S BEE NEERE)

H2—5—3 : LLERED#ER

_46_



HEMTLLDOM B TOY FEGEH>TWVS, ADFET ST R bOUEELES, BHOARZUFTHE
EARHICBREETERECI LA —EBRTHE, COTEND., COLSHBREERS
AR CEANAERRGRZEFIEISETCHEELEN 2= E49M B,

Si-300°C(Z. 30 HE. 0 BEDT—42 CIXLOBREETARLONAZN, BERE— REIZAL
REAEELTLS,

Si-SiCT00CIFRBEET LN ZHBELTEY . ChETHAFTELAEEARTTEELA
ENAIRETHDI L ERLTWD, E-T. Bl2—5—2(281+3 Si-SiC700°CHT—4 (2
ELWENDZERRLBETAEERLTERVWEWNS ZEIZHS,

SHNICHLTHREDAHMOFE TR FOUBEENE, 2 AEREGAL-RETR, 85
ZEFD1/100 DRE. BHOR=Z U GFREEFIZESTIE, 1/10000 DEELLE-TEY. Th
EFCOREHA I AL E—TOHRICHE>TVENIEECOERTHLMAIZT Ao A HEE
fzo BIE., EEOEEFITEIEIZL > TIE 10000%. 1000000%DZF L NEBEAE LTV &
55,

3) BE

REGHOTRERRDEER

Ti 0 CCTG [ 11 BEISREREAFTREIZLE 2 1=,
CORRITERCBRGEQEAN o HBMBBEEN LR T DAL TRET S Lah o
T, 2F Y, UTOO~@BEZ—ERAHTRYIET. ERERICETIRENL S HER
TH5B,

O FBROBRGEFANLADERTHELIZ(CBY, 544 3 V5 THEINEL
ERH

@ REFHERE. REERSTLLO. BELTULAL (EANEEIZEL) L0

JHIETZE L. 2kV~5kV IR EDFNEREIT/NA 7 RT3,

BEZLEFHLEHMELOT ALY, BURELNRBT 2 (MEEBHSHENS),

COEZE 0.01Pa BEQEANTHNIE, ELOKREERNFNTNZ0OT, B&EH

EEERIEH oA LHERE L-RELER. EEL LT 100¢A. 600V FBEZMMNG

2o

® LAl 600VEETROREABURLT 5 (DIZES)

® @

CNERLCERA Si-SiC00°CHELDTH, 42 BRITRE L=, BAREZLLT, 2 2/
1000°CRREITINET &, COFREL—MHIFIRT 345, HARMBETZEL. BURCESMN
RELT=.

—7. Si-SiCI100°CTIE, COLS3HBREFIFBELTLVENCZDOLAR— FEENTINS 3/818
HLRBRBFEFRTHIN, REZOELSHBEERELTLVELY),

.-4?....



2FY. 00°CTEMBEEL LTRBLEEZLND, BEFSL Si-SiC00CHLDEBE
REZEEITNE. LEEFRELCESELTEET 5 L RT3,

= FEF%“&(LtU,ﬂ4715ﬁﬂ@&&®74—FMWO@E%EHUAht:
ElE B Y, FREICHE YT HAREMASAEI 2RI %#S5, LML, BEMIZECO
FIRYRIZEDTANELSFHBITES L1V OIFAERBEL,

CSORITOVTIE, 2AEBECHTROTHNDZ LIZT B,

HARGEBE 225 & DB

MERREBEEHIENTIE, #IT/R FOVRITHERT, RZVFHOANEREBEET
MELT, CORRIF. HV—FEBALYREZVNETTR FOVEOAN, BUEEELYEYD
1A ERBDEVRBRTEELNE, ChETOERBERENISHAL TS,

Tabbt, MRLALEI IR FOVREREHERZ VD SERH TR, HY— FEBCELES
LEGe FARBOAY—FEET 28T /R FOVEEEHOAARESHEEOHY— FEH
LTS, DFEY. AV—FOREVALD Y — F2ENFLINDE THEAND ZDOTIZE
WhEEETZED,

AEDELD

B AREERICLY, CCTC OMIREZEEH- T ZBMEM, AV— FNBOBHEEELMCT S
cEeEE,

B THEROAREEBEZE L. 5 BERICIXEE 100%£4# 2. 50 B&IZIE 10000%LL E OiEiE =%
ERREFRELL. BRELSALUBIE. FEAYELVEAEZHIITETLVAL, Si-SIC
AV—FZ I00°CEEICMELEMNSFHBIL-CCTC X . ALBE 0% E#E e/,
1000 A LDREZE L-BREZEEICEZ S, Mttt TH 10 BL LD AN H S &
BEZx5%,

B FEBI4SAVMINOSURARICH LTERICHEB ChHh-1-. EMHAZR (0%
Y) TE 2BHBZEMBLTCEHIE 1 s BUESHNTE A L2 HAERTHEADT
WEA, CORTRBEMEDOBRES CRE<{BIE-HALNEASM T,

B FEBREIvFUIHRPTHY ., FEEEZEFICE > TREICBRALEETHS, H<
EFTILEHRTHY . AREEEH CEANTE T IBEL LTEARYBRTHS, LA

 SEOMERR TR LULMAKL. CAETREAFAFRTEEEZ OATELTO
TATHLENFBMNTESAEEEERLTLS,

TRabhb, #EEENFBZTHT. AL FDIEHT IO ER E2HEHE X3 EETLE
B, HBAVE. LT TEEHNFRINAENESIZLEY T 3 EMAEARERBET
H. CCTG LHERATEATREMAHS. DEVY. ARBEEHOERSEEEFS - &
NCEEEESICLLTES,

B AYV—FMRBIZEY, BEFRIZEDRAYE, TvF U EEAOEBENRREZ - LA
ATES, LHL, Fron—0aEnsEHIEREDPERNESE,NSIZ. HY— KoM
REEECNOOHEBERX+HAHEREIATVEL, COERE. KBRETERONME - 5

..48_



FEREFLL,

SI=SiICAV—FOREHAHE, ANV EINRUB -/ Si ICEREL-MEZEIELE
A BRRTRXELMBRBEE S TLAL,

BIZSi DEMEMTH S Si0, [FEFICRE LE-HBREBENTH S0, ZOREICEH
LTW =, LAL. ARBRMORERTH COMBICRBERLEEEZ ONIBRRIE. 1’
FRTIRERBshTUEL,

_49_



2—5—2 ZEEHRAN) ZAVW=EHEFHE
EEHORILRULGHERBRTHD Y =7 T+ —HB (RANEEMETMAR) FHERS
AMNDIZHLTITofze CORMBREITO-EEEEIC(Z, BAREBEZE (5S4 KL M IN520
+IE414) LT VRS2 —BIEREZET (IMB40+1E514) A2 o TE Y .. MEZEE SRG
TN, HRICH LTHEBREShTWS,

BRET AT —2IEABAICHFALE3ELED CCTC AIEFOELDTH D, 2 — 28z LR—
FLEREHRHERCTELNZHELLETBOZAZ 70y L. 4S5 J0OEEE 107Pa LI E
DEVWENZBA RERAZHOERMETHY ., EHOEVWEZATOENIIIR NS 4—
NEMETHOERETH S,

1) =B
K2—-5—4[cEREEOTOVIRERT.,
RN—REH (ZEDFEEZE) =8x10"Pa
SHER(K CCTG B HEAIEF
7/—F ATULARE  HNE 14mm, 18 6mm, EE 2mm
AV—F Si-SiC& K& 2mm, £ 15mm
arveka—5 B (aBESRC )

N2
l
% =437
%2 TN
e
T
N, | S-SC
108~1pPa | CCIG
EXG

IJ'I
R

K1 HRANEEEFCHFICHLBEIITHFHRF o —E ALV
X2 F—YEUTOBRSN-HERTEH (MEEBETE)

H2-5—4 : EhEHIAEREEOC OV IE

2) #5R
RRTRONERARICHATSIENHMEER 2-5-5 1 BEFHEICHT ZLBEDEL

_50_.



#E2—5—6[FRT, 1x10%Pa LLEEWVEATIE, IRE 30~40%ITELTLVD, EHDOEE
[ZBAEZEH T o> TWTC. BFOEHNCEVWTIEBARERAEZHOII v a3 VERNSUVE
HoTWBEDT, CORTOAITEY FRELEFATINS,

1x10°%Pa~1x107%Pa BIDEATIE., £25%LIADIEETH > 1=, CCTG (L. 1x10®Pa~0. 2Pa
B 1.5 fioL oD =7 T4 — %2R THERICEREOAEEBEREEICLE-TLNS
Mg B,

SENRBRTIE, ARBHOLEER/NCT S5, 10°Pa LLTFIE, hV—FOBEEZFELL
f=o 10Pa LIFIE, AY—FOBEZY>TAEL=ETHS,

. AY—FIZ2ABE L= IREE (§9 700°CIZ &) TOF ¥ o/ \—DFEFX AL 7.0x 10™Pa,
AYV—FIZTAEBLRE (#500°CIZinEk) TOF v o/ \—DFEEHIL8.3x10%Pa, HY
—RFEE A DBOIZEFHELREEIZ8.3x10°Pa THo1=. BB, Si-SiCESIvHIRAY—
FOHRBHIZERICNSWEEZR S,

FEDFELD

B AEELYE. BEEXHOV=ZF7UT4—IZ 210% LLTOREZHRI S LEZBEIZER
fzo BREBETCREERARICHTEIV=ZFI T+ —OREELL25%EE (108~10%Pa) T
Db, HEODBEBEZHDO) =T T4 —IZE0%BETHL_ DB INE. SRE
ENERTEREER S,

B D4 RLUDERFYITT—ITHoLN EFEOBRELHY . BIELER 0.2Pa 2L,
TRRIX 10e*Pa ENEEEEF T, 8 HHELEHAIRRESEE OB 741 FL O CORRBIEEZ
AR THE .

B M2-5—7(F BE2—5—-5DEHKT—F L, REMGTHHETHTHS2—-5— 1T
LEMEICERLIEBHORZ VITEESF LB TOY R L2 DTHD., BHHORZLY
BEEHAOT—REFL—YEY T EBRLELLTHAILEZEDOTIEHSH. CCT6 OT—
ALRABICAELEZT—2TCRHAEVDTEESINEZV. B2-5—-T7TEHETSET—4
THbo

B AYV—FKIZ2AEELRE (F700°CI2inEh) TOF vy oNnN—OREFEAHIET.0x10%Pa,
AYV—FIZIABEL-RE (#500°CIZhnE) TOF v o/\—DBZEE HI(Z 8.3x10°Pa,
THotz. Si-SiICHALDHRAKHITFALERENEZTZTKL,
AV—FEBEMELAENRSH, 1x10%Pam ., AN EIEETH D,

B e, BEARELT, BEHMAICH,. Ar, 0, HRIZOVWTTF—2EFMB LIz, §HX
BIoxd 2RBER. —ROTHEBELHEAIMERZRT CLEEZHELTLS (ZOREE
AMogELE Lz,

_51_



[EH$ERIE (Pa)

R

100 pe 2 By ERRS: BT PRy "“jLé;?E
10" ¢
10? |

10°

10° L f,
5 b ;

10° | %

10° E

107

10—
10° Hiw

N

1.6
1.4 k
?
l'j. o
%’ij
0.6 '
0.4 ;
0.2 -
0 | L PRI BT

N2#/J 2% R UN=IE h it

7

10® 102107 107 10210 102 762 0t 1ot
EXG BAG

HEEFEH (Pa)

B2—5—5: [FhHiH
2T RERAW=EH — R E S

105102 102 D ek et 10 1o 101t
EXG BAG

EHHETE A (Pa)

H2—5—6 : LhEREESNE

_52_



N2/ R % FLV=IE 451

0
10 P i i i T Jp?wj
10} p%m ;
E| Hv—: sigd@sic ¢20 3
o F| 7r—rsus one /"'" ]
1077 | mm: 2460 @30xt5 Nes 2586)
E| /S r7ARE: 2kv~500V (I RIHIE)
S 107 | otuFEhy—saseL b=
D_ E
i Al kY
%o LN
. TR
IR 10° | 2y e
£ 1 o
o ey
Mg | BE g
HY—F: Zra—ksus
s F 7/—F#: sUs
10 = HWA: 126kG (JTS5MR)
10°° Faie el FEE R e W T
T O R A R e e T
i EXG R R
HEF H(Pa)

2—5—7  MBRORZ U TRERZE & DS ELEE:

2—5 J4—J)LFFRFO®,0,40)

D E T, o BIEIAFAFARARBAIZI—F—BITOTR FEKRZ T, BN, 9F - 9iTE
TI2FETHo=H. FEEYVIZETIENo T,

BEATORAICHZ S 2R (BEEyY b OBBRAERT 13ty &Y, RERDS
L5061y bE, FEFSSEEEORBEREEA —HEROCELHL. BEI s —ILEFR M
TH5b.

FEUEENT, BE 12 AICE>TH L LI BB LHELEG S0, Z4—ILEFR b+
ETHHLET R MEAF LT, RiFR Q A#4) TEWL, 5 - MFEToTHLARITK
MREEDIELEFRHETHS. X, EROFBERUEEELETIE, EBOAVTFFURE 25
EICEELTWREEAZN, 2/—ILFTR FOBRZ., SENEROBRTELHELED Y
AO—%ZFE5&ET, BERERENMELSN TV, TOEKTIE., MHADHEIXAI G YEENRSH -
EBZABbNS,

COLSGEANMN, B I —ILETFRAMOAREZLZEL, ORI —ILEFRAFERLDL
TN (4 ALBREMBELTCI —ILETRMETI)EL, ABERTRICELETZL LTET
Lz eBXTWS,

_53_



EI3E 2WkiE

CCTG IXABBEEHTRHEVDOTREVNEWVWSIBRIH D, BEN 1<) BLH S
ThHhd. LML, BEBEZEHLEEAL BB AV M EFOE(ESEEEICG-TL
£S5, AV—FEBEZTLLGTAE, EXIR FOVEDOREBEEHTHLIOT. A BHE
ThdE5%., 8 BETHILSIBEEHTHS. RPAFE NBEREZHINGEH) ETUKT
E-oTWW%, LAML. TE1 IZTLTIX 300°C4 1000CIZFBTEHEETH D,

ARICHRCNE, AREBEEHO N4 X, REBEZEFEHLEIELI2ERLHL-0H. 0D
BRIELIEEEVICBELZL.CCTG IHRBEREZZMALTLL0 THELVE CRIEBEZE
HO—D2Thdbd, LML, SOLSEBAIPEYIDOILBHRHN CCTG DA=—VSEKRLT
WBEESTHRLY.

HEICENECHFLOLVEEHLABHETE O, RROMRRARBBIEEREL 15 FLXK
EREWEDOE 21z, TOMICA 7508 ENMS. AR, A% - %5, 8. TLT. 24—
RTFRAMETHAHAALRLEED, TN ZEFEAEF—N—F v TLERTEDH T EBEM T,
FOMICER TR FOVEADEREORNRNYARICEIEBOLE. ESI v AOHHEEICE
FTEHLEE, BLBEENRH -, RETMOERBRE. KERFTEHSM, ChioRWT
— AR Boh-0IF. BEREED H21 EOERIT 1 BIZA>THhLTHD. ThETEIEFEA
E. BRRTEAT—EANELDTRELVDERAENEETH 1=,

CHMTHRT 5L, BUR IV IEEIBBMELEVZIEILLLDELUARTHIN. Hod
ENAF—N—Z v T LTEDHTDZH/LEAY ., BELZ .. BEZERSI ZEARIERTH
1=, YREBO=HIZHESHENZDHIZHY ., EMERBALECEELTLEVSL,

BIEY . BEEICTENELTHLVET~OREIZE, ThBLOTFEIMERFI20OAEELL
EEZD, SEADHICELT. FIEEDHE. ARFPEEERTHELEFI. LT LLZOH
HFICRTHBUETHRVEEIZ BRAE—LERGHENBESA TSI LB N ER
L%, =, NEEDHE. TORERBICEST. HRAREHNOLRLIFYEVLIE
[SIEBHDT, WAWALREENRET S, COBRLBEMCMBESOCERSEIRTHAL. F
INEEICEED IO LS BEFICRE LEZERCEMOLEAZZZTHRLLLERELTLS,

BB, EBIZAA FMERT D a—LORTT—42AHE 0. BEEEREOREOHTM
ERICIRKDECAPBOHTREL, EVF/RFOVEEHLGE, B TRELAEERLESH
TWEWEZEFHIZOWT, BEEZERENRBROT—2EH -TV:=C &, SiSiCIcRESh
BHATEZEMBIZTONT, 2L DT—2EBRBREBL TV I LN, 84 FRAZDa—ILD
PTRENHEEBRRAOEHTH S,

FEBFOH > -AERRETH =M CORTEEN/\M1 7TAREHFEHITFEULDEHER
EFRELE, BE. COESCEACE>THNEEZZEAS LD C EIIMERAEDIIBESLL
NS FAT4T7ELTIEHERIZH = TR FOAVBIZEEL, AYV—FEBENAEREIC/HSL

N

-54-



o=l LT, BICCOEFRBOEEMIE GEoT,

LHOL. COFIEERBICRET IERICAEY ., AROESENLZDL I GEREIRRIZEE
WTERWEEbN, BoTLEFE>f . ThETOREBEZHEIBRETH 12720, TCICERET
ERM2ZDEDS5, EHEL. VI FOELSFICEANLZI—FEEA. ZRICTOX S 5
FHIHEEEZ EERERTIESE,. FATALTHOHTHERLTE O L, ERAKICELRET
Dy bO—35ZE2ENHES.

FERBICHBEOH o=/ A TARBRIBTH IR, hV—FEEEDLELLLEZY. 20— FA\y
SDEFFZMYANLEC LEF, BhizY, FREICE YT DIURIVLRABICHEEEHETLY
BEWSZETELHD, HIBEERTNAVRITHY., TOBVHRLOEHADRLE->TELE
Lo LAL, FE, BIEBREIZOLSBELDTHEIRETIEENAS I,

BEEHIIAERBTHY .. EERUOTOERTIIEN, RO TOERIE. HEENAZELETIHRAL
MENERMTEBENEETHD. LH L. BIEBERFTEZTICHETLAZY., fl@LEZYT S0
T. FRFGLEEZRTANLELERERTH D, BB EEZRERRLETIENI &,
BEROMAMZRTIEHTIEEL, HIRRTERICHKBELLIANT 2L L2 THD.

BORANSEBEThIE, hY—FHREELIY, 21— FRvINFTREICHRDC L. {E
DFRSERTHEEZEICTESINL LALGL, ZR. RFHLELEOBEVREMZVELTHIHNET
&, BEBEEZHOAN 74542 FRBOII v a VLG ENFTREIZA =Y., Bhiz
VIRZERNAHD LT, HIZR2UABLEEZ LN, EREShDIELH S,

EXF R FOVEEEHOAY—FRRY AR 2=HICEAR Lz/\1 7 AREFHEEE
THHN, BIZ/AA FRAEBEFIEE, HhYV—FOMBZET, AV—FREZEV J—VICRER
WERRRIZHED, —HT. AV—FOEEMBRET IR FOVETHLI I LPESIVIRD
Y—FTHIZEITRYEBHENTEL. RBENTMRTEIDTHS. X. EFIVvIRAHY
— FOBEMETTHMAMOBHIET T FOVERHEZRHTHDEEL L. /34 7 RAREHIE
EDAVER—La VAR ETHD, hY—FmME, EXTR b OVE, /4 7RAEEHE.,
SEYIRAV—FIE. ENERNTESELEALLL, TSI THEDRI TOLOLDT
Hd.

X, AAFMDB|ETEZDE, EFIYIRAY—FIL, aRMTFYTOERTRHSN, E
Eﬁ%%%ﬁ@%‘7—?»@:1h§@>m§5btuéo%@ﬁﬁptﬁaﬁﬁﬁm.Eu
[CEEMICECME LTASHEREEZET TS, '

CCTG BIEREMIZAY— FEBLEI I vIRLEMNMTIRETH 1=, COFS
DIAR MENERRDBEREZAONA TV, EXEHETLIHT, COCLETAITEREL.
IR MEIZELEVWIREMAICHEL 7z, RE, TOBBTHEYDIAR FF I ERICE -
EELTEL, LA L, THEREFELIYLL2EBLVLEDIZRYDDH D,

CCTG (%, #RDFEBEMAMETEHAR T, thettk 10 FUEICRE LT 5@EEH21 £
3 A 10 BEFHERFEP) L LI T 20BNz, A UTFHURPKBEEQOTIHEE Z -l

_55..



HEELk TEA S L, BEOHEBHAIES A VA EIZHBITS CCTC DffifEFHELYS < REL5C
EMNTED, LHL. 2008 ERENCDREEDOFRBRINEELHY . AEZEEHICHAR
maA FOEBEMBIETEIETHLLGE>TINS,
RALAEBEEHEO Y FO—S28HT T HFAATREIEATHEY. . BF 5 CEEFRAIZ
3AAZEYI > TWAEFHEEIND, EEICEVAAED SHOBRMTEH., COMED 4~5 ET
Hd. EL{HLVEHREOEZEHIBERELER DT TH I, TRICRFTANLGNDEDICES
(TH2EEEZFTaRA MU LETFAIEE LAY,

T, BT, TR PV EMGRAEL T TIEEL . ERHNAERTHAHD
ZICTS U PG EMOERLBLOT.EVRERZICEITESMEbM AL LML,
N EZRFZTZD2H YT, BCEELLZERLET., TETOFMERL N EEITNSE
CATHB,

BEIC. BHEAEALKRELREDE 5Nz CCTG OHERHKIZ DT, AEE~DHES
CEEG-ARREIZLOMNBESEAR/ YR BLITERFFRICTRATSVELEZFLICD
NoBHEMBLETFET, TLT. 10K VEELE - BERMNERENSELIEEE£HE
BREFDILEZZ AFRMALEOTBENS - LEE-THYET, £ BEMYBORER
BEICEEIHE LT ES 2 RNt E0EE—CCb 03B EPNEEDA L TETHN—IC
D SREBE LETFET,

<BEX#>
1. BREZOYE (LyFAyF-RIVY - O—RLEUE)EXREHN - £28R

AKREE (1977478 27 BT,
2. Methods of Experimentak Physics Volumel4 “Vacuum Physics and Technology” page552~
Academic Press Inc. New York. 1970.
REZHEfM: REBREERS . ERYEFEE4 (FKIIHAR) 1985.
E.A.Day and F.E.MillssMURA-280 May(1957)Midwestern Universities Research Association
ERIFEN WETE 4R BRERFER (1986)
MEREEE EREEERLEY GGTHR) 20 -BE-BEHF -85 #£F (1993)
AEEERETHRUVENAERZE BrAMAH MNsEH 2007-322266
EEEOEGMHAAERVEEEHASATLECICZOTAS 5 L (456 2003-279433]

® NS ok w

_55_.



	H19～H20 CCTG成果報告書.pdf



