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BKiss0-500nnDERIFFFICHIRINAGWVAD, HIZIET4. 300UTTH2

EEE12F, BEtH»20~350nmTH3,

FBEtHA20nmlETHBET, HRE400~500 n mDAIFEER
EETDIETTE S,

FEEt 350 nmiBEE. BIEDN 11000-1100nmB L HRRE K 210
0o-1100nmN LEBEEEHKALZLTVWTE, FER1000~1100nmD*K
BRBBREN+IELSALAWN, T BIEN 1600-7000md & CHEREK
a600-700nmM LEREEEEHAZLTWVWTH, KRO600~7 00 n mDINIRE
BEN+9E < BHAN,

EEERE120EFEEtIE,. 20 nmlUEATFFLL., 25 nmlUEAK YT
FLL 30nmENTLICFELY, BER120EEtIXZ, 300n
MUTHEFELL, 200 nmUFALYEFELL, TOONnmlUFAETS
ICHFFE LY,

JBHTEN 31000-11000m BIEN 1600-700nnBLTEIEN 2100-500
nnD LECEIE 22 L. D DOBERBEE K 21000-1100n0m SHREEK 2600-7
00nnB L ERFEEK 1400-500nnN EEREBEZRIEEE 2%, BR
(N) 8&UVKD5%E (B) OPARLEHE—HEEET 5.

Eleo BHEN 3 1000-11000m EBHEN 1600-7000mB L CEHTEN 5,454
o-s500nmD LEREHEZE/Z L. D OBEEBEK 21000-1100n0m SHRBE K ,
600-700nmB L UHRBEK 2480-500nn?’ LECEHZHATEER 213
EB%R (N) 8&UERUFHR (B) OV &EH—H%2287 5.

SER12H/EHE (N) BLTRVER (B) 0P &b —H%=2ET 3
o ThRhHE, HBER12ICEFNEZENEBDEAFASEENOa t %BTHB
o CHICKY, BBERE122T7ELTI7RAETRIENTESE, NEBOE
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[0052]

[0053]

[0054]

[0055]

[0056]

SEEEIR. 2at%UENTFFELL. SatBUENALYIFELL. 10
atPAEAISITHFELL,

. BEROENROB NS, NEBOAETEHEEIFG65 at BT
THY., FELLIE60atRUTTHY., LYFFEFLLIEF40atBATF
THd, $bHE. NEBOEFEEEIFOat%iB65atBUTTHD

BH. LEREROBRANL, BEERE1 2ICNAZENZBEICBVT. N
DEEEIFOa t WBIMFFLL., 2atWUENLYFFELL., 5at®h
DEREISICHFELL., 10at%BUENAKYISITHEELYL, Tk, B8
FB1 2ICNAEENZBEICHEVT. NOEBEIFFELLIZ65at %M
TTHY., FUFELCIEB60atBUTTHY, ILICHFFELLIE40a
t LUATTH B,

. LERROBRNL., EER1 2ICBINEFEFNZ2HEICEWNT, B
DEEEBIE0 a t YBIIFELL. bat%BUENLIYFFELL, 10at
WAENISICITFELL, 15 atBUENLIYISITTFELYL, i &
EE1 2ICBAEENIBEICSVT. BOEEERFELIE65at%
UFTHY, JYUBFFLLIFE50atBUTTHY., ILHICTFFELLIF4S40
atBUTTHY., BICFELLIE35atRUTTHY., |REFFLLIE
30at%UTTH3,

BER12E, 51K 4290 (Ta) 8&v'70L (Cr) OHIBED
BRLEB—FHEERTDHIENMTFELWL, BEEMICIE., TadBLUNESE
$2TaNR TabdsUUB%2E2ETSTaBE CrE8LUNEZE2ETD
CrNiE CrBLUBAEETSHC r BENBIFOLND, INODHTE

« TaNEDN ROBEAS. RIEADKREVWLDEFF LU,

BER12&LLTCTaNEZAVWSHEE. TaNRICBITZNOSEERY
OatWBETHDE, ER1T1ICNTET aNEOEENA LY SLHEFF
L, 2atB%UENLIYTFFELL, 1T0atBUENAISITIFELL, 1
5atPUENMFICHEFELWL, TaNRICEITEZNDODEHEERHN65 a t Bl
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[0057]

[0058]

[0059]

[0060]

[0061]

TTHhd&, TaNEOREEBEENELEL, TaNEDOY— MEFEIE
TI270FELL. 60atBUTHALYFELL., 55atBUATHX
SICEFFE LW,

TER12LLTCTaBEZAVSHE. TaBRICBITS5BOEEXRN
Oat%iBETHDE., EREMAALL, REAEEENA LT ZDFFL
<, Bat®BUENLYFELL, 10atBULEAISITHFEFLL, 15
atBUENRFICIEFELL, 20atBUEAFREFELWL, TaBERILH
IT2BDEEXNI3I 5 at AT THDE, BEFE LT ZLHDFFLL,
30atBUTHNLYFZLL,

BER12&LTC rNEEXZAWSHEA, CrNERILBITA2NOEEERD
Oat%BETHDE, EiR1 1IIHTZC r NIROBEEAE LT 20
LS, TatBUENAIYBFFELL, 2at%UENAISITHFELWL, Cr
NIRICHETENOEERN65 at BWUTTHD &, Cr NEORETEEML
AL, CrNEREOY— MEREMETT570FFELL. 50at%d
THEUFELL, 30atBUTHISICHFFELL. 15atBUTHIE
ICHFFE LY,

SEFE12LLTTaNESLUC r NROBEBEZRAWTHE LW, £58
BROEBIEIE. TaNEREEZ22ET 28, ROBENSL. BHANKE
W

LEEBROBEBIRZAVWSHZE. ER1 1TAINSTaNE Cr NIROIE
ICBB LAEBBRZAWVWS I EAFE LW, . LEEBROBBEZRAWV
3156, BBEOAEIREN LB LALEER1 20EEA®LY, /. T
aNBICBITBENDEREER, BLUC r NEICBITENDEEXIE, TheE
nEELLEERE®LY,

T, BERT1 2EICEEBICEENZITONTE LW, EEIZV0OL (C
r) & 2% (N) B8LUHBE (0) MoRBHENLRBIRINZ DR EE
1TBOTREEZSEITIETHHIIENTFELW, EBE1 2 LICEICLE
HERIFONBZEICE T, MEREOR LY, BRBBILEMRIC L 2%
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[0062]

[0063]

[0064]

[0065]

[0066]

RFMELEZIFITE 3,

SER120LE&LLTC r ORZAVWSHZE. CrORICBITZ00E
EXNSatBULETHZE, CrORDEENED LT ZEDFFLL. 8
atBUEAFYFELLS, 10atBUENISIZFE LWL, Cr OfRIC
BITB20DEZEFEXEN30atwWUATTHEE, Cr ORDOKRAEEMENA L
L. CrOROY— MEFTUEMETT270FF L. 25 at BUTHE
YIFFE L, 20a t UTHAILICHTFELL. 15at %UTHIRFICHSE
Ly,

BERE120LBOEREEL’ (&, 5nmlEAFFELL, 1TO0OnmBEN
SYUFFELL, 15 nmBENISITHFFELL. 20 nmUEARICHFZ L
W, BEBE120LEDEEL’ 1E. 100 nmlUTFAFELL., 70nm
PLTFAEYFFELL, 50 nmUATFHAISITHFFE LWL,

BER12ATa%nEHT2HA, out of plane XRD%E
TEHAINZEER T 2HKOEHFE—IF, Tadbcc (110) @EIC
BEINZEFE—V OHERFWHMA 1, 5~4. 0° THZIENE
FLW, FERBFWHMA 1, 5° LETHZ &, SEEREOFHREHINE S
h, BER1 2FKAOLEELNEL A5, FEIEBEBFWHMIE, 2. 0° Lt
REUFFLL, 3. 0° BLEAISITHFF LWL,

—h. #EEJEBFWHMMN4, 0° LUTTHdE. EEROFERMEMECR
YgELWDH, BOBEMECALRV, ZOkH, BYRLERICLY
EFL. EREDOEBEMET T2 &R,

BERE1 20EMEIL3. 5mQ - cmPATTHB, —RMIC. BNEE
IKNTZEUVIRIDOEEANIZ. EBE1 20EMENNILLAZIEEM
+9%, AEBEEREBICEWTE, EBE1 20EMNEHN3. 5mQ - cmld
TEFDITEWED, BAERBAEUVIRV2ERET SEIC. BhEE
Areohnsd, BEERET1 20FEREREFET. OmQ - cmldAFTHAFHELL. O
. 320mQ - cmUTALYFFELL, 0. 300mQ - cmlUTHES
IKFFELL, 0. 250mQ - cmBATFAEICIFE LWL,
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[0067]

[0068]

[0069]

[0070]

[0071]

[0072]

e, BERT 2OEMERDOTFRIZFICHIRINAWVWA, 0. 050mQ
cemUETHBZEDFFEFLL, 0. 060mMQ - ecmlUEALYIFFL
<, 0. 065mQ - cmlUENISITHTFFE LL,

EER1 2 DIFWMFIRIFEIMRETTITV., FHDAER G IR ERDERBID
RIEREICHED

BER1 20ENEL LREERNE T 2101, BEEICEFNZIERPR
VRESAELHAETIFESEFONDG, b, EER1 2 LICEICLEBY
BTSN TWEBED, LEEUARTEEROBRERSA+HEWVEEIE. &
BROBNEELZOFEFEBROEBEREREARTIENTE S, BEEDKE
MBS LBELARTHRIELRDLHOREEEREE FBOMEAEDEE LT
. BlAiE. SBEELTTaNE, EEELTC r OEOMEAEDENE
Fonhs,

BEET 2. O — MEREMEWERBF v v L& F v v 7 ADE
E92diFE LWL, EBERE1 20— MEREIE. 25 0Q O TFHIEF
FLL, 200Q/7O0UTFAKYHFELL, 150Q /TN ILICHTFRE
L 100Q/O0UTFHRBILICHFELL. 80Q /OUTIRICIHE
L\,

T, BEE120Y—MEMER, 0. 1Q OMENIFFELL, O.
5Q /0 ENREYIFELL, 1. 0Q /OMEAISITIHFFE LW,

EBET 213, REEAINMNIVWEHEF v v I/ EOBEEEI R LTS
HEFFELYL, EBE1 20FKEMHEIE,. Ra (ZEEHEARSE. J IS

BO601:2013) TO. 600 nmlUFHAFHELL, 0. 400n
MUTHALYFELL, O, 200 nmUTAISICHFFELL, 0. 150
NmPUTHRFICHFELL, O, 100 nmUTHARHFFELWL, EEFET 2
DREMSIE., RaTO. 030 nmlUEAFFELL, 0. 050nmBE
NEYTFFELL, 0. O70 nmBENISICHEE LV, GBKRERFICAWL
BPHZOAZEMNO. 3Palltnizs, SEEOKEMRIIEE R31ED
DNH 3,
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[0073]

[0074]

[0075]

[0076]

[0077]

[0078]

BEE1 213, RABELIBVWEHEF v v I EOBNICLZA—FT10
IWOFRENM B INZHOFFE LW, EBR1 20KREEEIL. 10. 0G
PallEAFE LW,

T, BEE120FREEEIL. 16, OGP allTAFHELL. 14,
OGPallTHALYWTFFELL, 12, OGPallTAILICHFELWL, 22
T, BEE1 20XRAEEEDAEEIHICREINT, KMOAE BiF
BICIFBIZIE. EvH—RBIHAR. Ov I )LEIHER. 7 RIVEX
AR, T/ AT T avEREEAVLIENTES, INHODHRT
b /ATy T—vavERE. SRORAEEZRMET SERICIELE
AXIhb,

P, BBR12&0LT. TaNE CrNER, FEEC r NEESLUTT
aNEOEEBEABAWVWNIE, SER1 20XREBENSL. REEEN10
. OGPabllkEh3,

M1ICRTEUVIRITSUZ10ICBWT, &EiR1 1 OXREAICTK
INERFNE1 IBLVCRINE 1 4 TREESADFEET 5, ER1 1 0EER
BUCHRINEBER1 2 THRIEADRET S, EUVIRIV TSV T
. BT 1OXREATRETZENE. ER11TORARMTRET B0
ENTBEEULEIRER. RADMDE I EICE > TE L ZERDER % 114
T3,

EUVIRITSV 70—l LT, FREROEUVIRITSVIIC
BIIEROEREIFIT 258, Eik1 1 OREAICEERT 22BKL
FEEEMXEROFEENS OO nmUTAFELL., 400 nmIUAFTA
FJYUBFFLL, 300 nmUTHAISICHEFE LU,

(HER)

ER:Si10,—TiO,RHSZRER AH152mmAT, EX6. 3m
m)

R§E: S i /MoZBRIE (SifE (4. 5nm) BLUMofE (2.
3nm) ZREIC4 OFHHEE (SEHIRKE27 2nm) )
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[0079]

[0080]

[0081]

[0082]
[0083]

[0084]

RINE : TaNHIR (RE60nm)

A, BBRE12&0LT. TaNR TaBR, FEC r NESLUTT
aNROBERZAWNIZ., EBE1 20EREEHNPREL, SERM X EK
DFHEEASOOnmUTEAS,

EUVRRVTSVIDNLEUVIRY ZEET BHRICITRINIEE LTH
MIB%EHET DEDH D, CORMIBICEY ., ER1 1 ORERMICHES
NEREE1 3PRINE 1 4 DERIGADN,. RIGHDEMICLIYVIETT 2, &
oo EiR1 1 OBERICHERINZEEE 1 20EBAN, EHDOEMIC
SYRTT S, BIGHDOBRMICLIYBAMETT2&. ERT 1 OERHLD
FlTERLAY, EUVIRIVTSVIERVWTHERINZEUVIRYIC
ERINZNI—VINBThEEL2B8ETNDH 5,

BEE 21, BBICLZERDOBMD DRV ELFE LV, BU
HBORIRICHIE L-BERMAEEROFIEEDE %, RALIEBICLZERDD
BAMOEFRICTES, ER1 1OEEMICEER1 22K L EERN X
iRz 136CT200MBIE LBEIC. BAEORIBICHE LALEE
BENZEROTREATRIZFIEE (RY) OBEMENS1 5 %UTHIEFF
L T2%UTHLYFELL, 1 0%UTAISICHFFE LWL, HETFHE
B (RY) ORBHNEROTRIIFFICERI NV, FIZE1. 0%ULET
Hb,

TIHEOEHBEME (%) = { (BUEFIOT a NGEEMZEROTEE
— BB OT a NEBRNMXEROFIEE) /BNERIO T a NEERN
TEROFEE} X100

ad. LRFEER. 7Y/ vHETEENES BV THIEYT %,

EBE1 213 2HMOKESZE. BIZE. <72 Ov RNy &)V J%
AFTVE=LRANY I TEEWSRNNYH ) TRICL YK TE
%,

ANy Z ) THRICE>T, FIAE SBERE12&0LT. TaNEEZFK
T3BEA. AV L (He) ., ZIL3IY (Ar), %Y (Ne) . 207
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[0085]

[0086]

[0087]

hy (Kr) . FE/Y (Xe) D250 EBVEDEBUREREHAR
&, B3R (Ny) & 280FEKPT, Tady—4Fy hERVWTRANRY S
VIREREBTNELVL, TR MOV S YV TEERVWEBE. B
BEUCIT U T ORIREETERT IE LU,

(RIRS)
=Ky h: Tad—4Hvk
2Ny BNV THR : ArENDREAHR (N, HRRE : FELLIF2~
50vo l %, dUFFLLIE2~40vol %, ISICHFFLLIEF2~3
Ovol%, HRAE :FFLLIE1X10-"Pa~3X10""Pa, &YF
FLLIETX10-"Pa~2X10""Pa, ISICHFFLLIFTIXTO0-TP
a~1. 5X10-"Pa, )
BAEN FFLKIEF300~1500W, &YUFEFLLIEF500~100
ow
RIEEE : iFEL<1X0. 010~0. 200nm/ sec, LYUHFFLL
(0. 050~0. 1T00nm/ sec

ANy Z ) THRICE>T, IR, EEE12&LT. TaBREZEK
T2EE. ANVUL (He) . ZIdY (Ar) . 4> (Ne) . 4UF
hy (Kr) . FE/Y (Xe) D250 EBVEDEBIUREREHAR
EFEUCFEIHPT. Tady—Sy MBLUBY—Fvy b, £LIFTaBtE
WME =7y hEBWTANRY S Y Vv TRERRITNIEELW, v/ bOVR
RNy s ) v TEERWSEHE. ERMICUTORERETERET LISV
(RIRS)

Y=y h:Tad—="y hBLUBH—F v b, FLIET aBilbEmy—
AN

2Ny BNV THR : Ar AR (HRE:HFFLIET, OX10-"Pa~
5. OX10-"Pa, dWUFELLLIET1, OX10-"Pa~4, OX10~1
Pa, I5ICHFFLCIFT. OX10-"Pa~3, OX10-"Pa, )
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[0088]

[0089]

[0090]

[0091]

BAEN: FFLCIE300~1500W, &YFFLLIE500~100
oW
REEE £ L<1x0. 010~0. 200nm, sec, LYFFLL
(0. 010~0. 100nm/ “sec

2Ry ) TEICE ST, BIAE, BEBR12& LT, Cr NEEZWK
TBEA, AU L (He) . ZLIY (Ar) . ¥ (Ne) . 21U
fy (Kr) ., FE2/Y (Xe) O3B BLKELVEDEEUREREHR
& B%R (Nyp) & 280FHEKHT. Crd—4Fy bEAVWTRNRY S Y
vIEEEBETNEL W, /R NAVRRAY Y U TEERWSRIEA. B
RN IFLL T OMRIERRETERET NIE LW,

(PR IRSR1H)

H—Ty h:Cr&d—4Fvhk

ANy ZYVITHR : ArENDRBEAR (N, HRBE : FFEL<IF20
~60vol% LYBFFELLIE30~60vol% I5IcFELLIES
0~60vol% HRAE: FFLLIE1X10""Pa~3X10""Pa,
FUFFELLKIFTIX10-"Pa~2X10-"Pa, X5ICFFLLIET X1
0O-"Pa~1. 5X10-"Pa, )
BABEN 1FFL<IZ300~2000W, &YFFLLIRB500~200
oW
REEE £ L<1x0. 010~0. 200nm,/ sec, LYFFLL
(0. 050~0. 200nm/ “sec

ANy Y TEICE>T, B2, EBR12EICEEELT. CrO
BaBKRT DEE. NUDL (He) . ZIIY (Ar) . XF> (Ne)
CIOVTRY (Kr) . 12/ (Xe) OHOBEDRBLEBVEDEESDAR
SEMEHRE, BFR (0,) & Z28CFEIPT. Crd¥—Sy hZ2AVWTR
NRy& ) TEERETNIELW, TR AV S ) U TRERVDS
ma. BRI TORERETERT L,

(R IRSR14)
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[0092]

[0093]

[0094]

Y=y h:Créd—4v k
ARy Z)VTHRX: ArEO,MBEHR (O, HRRE : FELIE10
~40vol%, LUFFLLIE20~40vo l%, I5ICHFFLLIES
0~40vol|l% HRE:FELLIE1X10-1Pa~2, OX10-1P
a, JYFFLLIF1X10-"Pa~1, 8X10-"Pa, ¥5CHFFLL
IX1X10-"Pa~1, 6X10-'Pa, )
BABH  FFEL<IE300~1000W, KYFFLLIE500~100
ow
PRIEEREE : 37 L <1E0. 010~0. 200nm/ sec., LYIFFLL
IZ0. 050~0. 200nm/ sec

R&§E131F. EUVIRV TSV IDRNESE LTAHEDOREAET 2
RYFFICIREINGRWN, 2T, REE 1 SICHICERINZHMHIX. /E
UVHIRRSEETH D, EAERICIE. EUVEDRRBEEONIGE A5MA6
ETREE1 SREICKRH LIS, RR1 3. 5 nmHEDNRREED
BAMEIX. 6 O%LEAITFELC. 65%UENIYFELL,

REE13& LTI SEUVHIERFNEEZERTEZH. BRERESE
FERBEBEENEE L ZREICHEROREIHEZBRNENMEAINS,
REEB13%20TEHLBRFRICENT, BEMEEICIE. Mo AL ERY
h, EKEERBICIES i AEKEAINS, $4bB. Mo /S i ZERS
Br&H—MUTHZ, BL. FERFEENICREINT. Ru /S
ZERHE. Mo,/ BeZBRHAE. Molbtea¥, /S itEMEERNIE.
Si/Mo/RuFERMIE. Si Mo  Ru/MoZEBRHE Si/
Ru/Mo / RuZEBRHELHERTE 2,

REB13%R0TZBRNELZEBNT 2BBOREESLVEDEYRLE
LOWIZ. EATIEMBSLUCRABICERINDS E U VEEREEICIK
CTHEERBIRTE S, Mo /S i ZBRHFBAEHICEZ &, EUVHIRRS
KOBRKNENG OB LEDRFE1 3&T2ICIE. ZEBRINEIIERE2. 3
+0. 1nmOMoB&, [EE4. 50, 1nmDS i BE%BYELE
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[0095]

[0096]

[0097]

[0098]

MEA30~60ICADLIICTEBIENIELL,

b, REB1 320 TEBRNELZEBNT 2EEIR. v /xbOv 2N
VIV TE AT VE—LRNRNY ) U TEE, BNMOMESREZEEZRWT
FIEDOEIICKET NIEL W, BIZIE, 1 FVE—LRNRNv S )V TE%ER
WTS i /MoZBRHEZEKT 256, 9— Ty & LTS i9—4Fy
FEBW, RNy I HRELTArAR (HRET1., 3X10-2~2, 7X
10-2Pa) #FALT. 13 VNNEBEE300~1500V, KEZREO
. 030~0. 300nm/ secTEX4, 5nmilhsdLdICS iEE
BIEL. JRIC. =47y h&ELTMod =4y hEREW ANy HHREL
TArHAZX (HAE1. 3X10-2~2, 7X10-2Pa) #@FBLT, 4
ZUMEBE3IOOV~1500V, mEEEZEO. 030~0. 300nm
/secTEX2, 3nmIlR3EIICMoEEARETZ2DOMNMFE LWL, &
e 1TEHEELT. SIESLUMoEE40~50FBBI S &1L
YS i/ MoZRBRFABRNPKIEZINZ,

TRINE 1 4 ICHRFICERI N B RMEIE. EUVARREERI B TEWT &
THd, EFEMICIE. EUVEDRRBEOHRERINE 1 4 REICERH L
BRD, JBR1 3. 5 nmEORALBRIEE, 5RUTHIFHL L,
SBUTHELYIFELL, 1T %RUTHISITEHFE LW,

LEEORMEZERT 278, RINE 1 41&. EUVHORINFREA T WM
BTHERINS, EUVHAORIVGEEASWHMEE LTE. 08I0 (Ta
) EEMDETHIMBERVWS &N IFE LY., KBRMEICBWT. 4%
W (Ta) #ERDETEMBEE-LIBE., YBMHPTa%20at%
LEEETIMBEEKRT S, IRINB141E. 30atWlETasgrT
ZENFFELL. 35atBUEERETIENLYFELL, 40at
WALEETEZIENILICIFFELL, 45atWULEEETSEIENRFIC
TFFELL. 50atBULEERETEIENTEFEZLL,

WINE 1 4 ICAWVWE T akERDETMBHE. TablldonT =Zv 4 (
Hf) . 574%& (Si) . 2Nd=ob (Zr) . FILI=Z0Lh (Ge) .
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[0099]

[0100]

[0101]

[0102]

w"UHE (B) . RNSYDL (Pd) . 8 (Sn) . 784 (Cr) . IVAH
¥ (Mn) ., 8k (Fe) . 3Nk (Co) . R (Ag) . IRIVL (C
d) . 429 4L (In), PYFEY (Sb) . 4V JTZRF7v (W) | L
ZohL (Re) . #FRAXUL (Os) . 4VYOL (1 r) . HE

(Pt) . & (Au) . #UDL (TI1) .8 (Pb), EXYX (Bi)
VERER (C) L FEHY (T i) Yna=vs (Zr)  EVTTY (Mo
) W TZ=0L (Ru) . OYIL (Rh) . XSUDL (Pd) . ALY
VL6 (Ca) . TR0 L (Mg) . PLIZUL (Al) o Zvdb (
Ni). 8 (Cu)., #;sn (Zn) . HAUDA (Ga) . xR (As) . &
LY (Se) . TWMIL (Te) . K&K (H) BLUER (N) 03544<
EHLTRDEBHEITHIENTFFLW,

TaliADLEDOTREZETHIMROEEKEFE L TR, BIZIE TaN
. TaNH, TaHf, TaHfN, TaBSi, TaBSiN, TaB,
TaBN, TaSi, TaSiN, TaGe, TaGeN, TaZr, Ta
ZrN, TaPd, TaSn, TaPdN, TaSn, TaCr. TaMn
. TaFe, TaCo, TaAg, TaCd, Taln, TaSb, TaW
ENETFOND,

ERUABHROERIE 1 41E. <72 bOVRRy S ) TERAFVE
— LAY Y TEDE D BRINY S v THREOKERE%E RV TIEK
TZE %,

BIZIE RIE14&LT, 7= bV RS )V TEERWTT a
NHIRZHKT 2%BE. §—7v h&ELTTady =45y bRV RNy s
DU THRELT, ArENL,EH,DREAR (H, HRIRE : 1~30vo
| %, N, HRBE :5~75vo |l %, ArAZREBE:10~94vo %
. HRE:0. 5X10-'"~1, OPa) . #¥AEH300~2000W,
WRIEEEO. 5~60nm,/minT, EX20~90nm&iadLdITMK
B2 EDTFFRLLV,

AEBPUEOEUVIZI TSV 2101 HTICRTHER. Tab5,
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[0103]

[0104]

[0105]

[0106]

HEik11, EBE12. RFE1 3. BLIVRINE1 4UADEREBLT
WTH LW,

AEFEFEDEUVIRI TSV 7ICBVWTIE. REEB13&RINET 4
EOBICREBIEHRINTE LW, REBRITYyFY /70X, BER
RSATYyFUI77O0RICEYRINE 1 4189 —VUBKT 2EIC. RS
B13XTyvFUI/7OERICLYIA—TVEZFRVED, REB130
REZEHNELTEITONS, LEN>TRERBOMESE LTIE. TRIXNE 1
ATy FUITORRICLZDHEBEZITICKW, D2FEYIDIVFUIE
ENRINET14LYEEL., LABIOIvFU IO RAICLZI A=Y
ERIFICKWHIENBIRI NG, LRROFMEERALT O, REBIX. LT
Z9h (Ru) 58T 2HMENLRZZENTFELY., RusEETZH#
BOEHEFIE LT, RuBLUTRULELE®w (RuB, RuSi, RuNb
. RuTi, RuY, RuZr, RuLa%) »HlrEhd, RuarsET
ZHMBE LTI, YIMBHAICRUE40. Oat%UEEBET MBI T
FLL, LYTFFELLIFE0. Oat Rl IHICTFFELLIEE5. Oa
t %A LEET I2HRTH D,

REBATERT 258, TOEXRF1~20nmdFELL., 1~5nm
NEYEFFE LWL,

REBEFNRT 255G, ¥X7/XbAVARY S YV TER 41 FVE—LZR
Ry &) TERERMOREREEAVTHRET 2, I/ OV 2Ry
YUV TEICLYRUEEZRIRT 256, 9— v & LTRUS—F v b
ERAW. ANy FHRELTArAZX (HRE: 1. 0X10-2~10X1
0-'Pa) #FALTHAEE3I0~1500V., REEEO. 020~1
. 000nm,/ secTEI2~5nm&AdLIICKETZONFE LWL

P, REEB1 3OLIREBA#RITALBETH-oTH, KKR13. 5n
M EDHBRIARDEREILZ. 6 O%LUENSFF L., 6 3%UEALY
FFELL. 65 %LUENISITIFE LW,
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[0107]

[0108]

[0109]

[0110]

[0111]

IHIC, AEEMEOEUVIZI TSV 7IC8WTIE, RINE 1 4 EIC
TRV —VDREBIERT2REXICB T IBERFEBIERINTWT
LW,

BREBIETZ I/ —VOREICERT 2REHXICHVT, BRFER

2LORETEXRIND, EUVIRVEZEET I RINBIC/NY—V%
B L7k, CO/RS—UDEREBY ICHERINTWEHNE D MRET %,
ZDRRAYINY—VDRETIZ. REXELTEE257 nmiEEDOHE(E
ALREEISFERINS, 2FY, 20257 nmBEOXORFFROZE
. BERICIE. RINEARY —VHRICEYBREINTEE LTS, /X%
VHBICEYRBRESNTICE > RINERAE ORNEDOEICL > TRE
ns,
ZZT, RIERRABREZLIIGEBRATCHY., BRIIREERE T
Hd, LIH>T. REXAORERICHT 2REBRAELITGREBRA S,
WRINBREE. ORFEBOENNIVWEREBEROOAY FSAMDPELARY,
EREBRENTERVWI &L, REXLDORRICHTZ2RABRAILIE
REBRmE, RMNBREE. ORFNEOENNIVEER, BREBOE
BICEY., MEROIY SR M RFELS, RIVELITERNEZHK
T 356, ZEXABIE. REXORRBEOALREERFTERAEICRI L
RIS, SREHORROSANRRITEL, 15%UTHIEFELL, 10
WATHLYTFELL, BBUTHRISITHTFF LW,

BREBIE. LEROFEEERT 2720, REXOFEROBITRDSRINE
SYHBEWHBETERINDZENMFE LV,

CORMEBLIBERNEE LT, 9248 (Ta) ., RXSYDL (P
d) . 2846 (Cr) . F4FK (Si) . NT=ZDL (HF) BHRZEN
LBIENZDRCEBVEDE, BER (0) BLUEE (N) hHAZES
LBENDIDMREBVEDE, 2EBETIEODH 2, DL BRERS
BoF@EflE LTk, TaPdOB, TaPdONE, TaONE. CrO
B. CrONEB. SiONB. SiNB. HfOB. Hf ONBHIEIFSh

rk
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[0112]

[0113]

[0114]

[0115]

[0116]

[0117]

%,

BRABEHDTa, Pd, Cr, Si, Hf D&AFEEEIE, 10~55
at%. FIC10~50at%THs&, NY—UREHORERRBEIHICHTT
DHERMEFHTEDEWVWHEBBTIHFELWL,

T, BREBPICBITZ208LUNDASESERN, 45~90at%
. FICBE0~90at%THhd &, NI —UREIORRBZICHT 2HF
FMEFIHTESR VWS EBETHEE LWL, 48, ZEBERNEFDTa. Pd
.Cr,. Si. Hf, OBLUNDEFHEEXRIEI5~100a t %BhFE
L<. 97~100at%hdWUirElL<. 99~100at%AILHICHTF
F LW,

LR UEBHRDERSGEIE. Ta, Pd, Cr, SidLUHFfDIBED
BLEBVED, EEBETDIY—FTY MNEBVWTANRY Y YV TEETO
EICFYFHTES, IIT. =Ty hE LT, ERBLE2EEULD
EBY—Tv b BLO MEWI—T Y FOWTIhEFERATES,

RH., 2EREULEOEEY—47y POERIE. BREBOERKD & A
THDICIFEETHD, b, 2BEULOERY -V v NEeERT 3156
=Y MADHBABNERET D EICL > T RINEOEKREKS %
BTX3, —A. k&M -7y beERT 256, ERIhEREED
FTEOHEMERDEDIC. 9=y MEKEH SN UCHRET 2 & E
Ly,

ERBOS—Ty FERAWERRy S ) U TEIER, BRNEBOENREBENET
ANy B v TEEBR FEEHRAFTEIFTERETE S,

BL. BEREHENEE (0) 22F75%BE. He, Ar. Ne, Krd
LUXeDH>BLRLEEVEDE, 0,8, 2EOREUEARFEESHT TR
RNy )V JTEERET 2, BREBNANEZEET2HE. He, Ar. N
e. Kr8dtXedH>Bhmi&t0vEDE, N&, 2E8TREMARF
ER{ATANYy Y ) v TEEREET 2, BRHNENOBLUNZZET 515
A&, He, Ar, Ne, Kr8dtXeddEdb<Eb0EDE, 0,8&
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[0118]

[0119]

[0120]

[0121]

UN &, Z2BOFREREARABTEIRTANY S Y VT EERET .

BHRMRRNRNy &) v TEOEREMIE. ERT25—7v hPR/Rv s
Vo TEEERTDNEEARFTEIOMEKICE > THELZH, WTho
BEILBWTHEUTORGETRANRN YY) v TREERTRIEL L,

REEHZBFEKHA r L0, DREHRFEKIOBEEEHITERFNEDOH
REGFEUTICRT,

(KR 5B DR S&AH)

HRE: 1. O0X10-"~50X10-"Pa, iFFL<IE1, OX10-"~
40X10""Pa, dYPFFLLIET. 0X10-"~30X10-"Pa,
AR )V THR:ArEO,MBEHR (O, HRREE : 3~80vol
%. FELLIEE5~60vo |l % LYFELLIZ10~40vo |l %)
BAEN:30~1000W, FFELLIF50~750W, LYIFFELLIF
80~500W

WRIEZEE : 0. 01~60nm/min, FFL<LIEZ0., 05~45nm/
min, £YPFELLIFO0. 1~30nm/min

BHE. ArLUAOREEHRH D WVEEHOREFEA R EFERT 254,
FTOREMEATRDOGEBRBENLE LA r ARRE LR URESEEICT 2,
Fle, NEMAZRBEINN,Z22ET2HERNIBE. NEEARFTES
PN, BLUVO0 ., 2287258, TOEFREZLELCBRERELRAUR
EEHEICT 5,

BH. AEBEEROEUVIRI TSV 7IC8VWT. BRINBLICERNE
EHRTDENMFELVDIE. Y-V OREBHDEREEUVHEDER
EDBRRBRDBINOLTHD, LEEDA>T. RY—VvOREHXELTEUVI (1
3. EnmftiR) 2ERAY 355, RINELICERFTEEZMKT 20ERZA
WEEBZ LN, REXDERIE. Y-V TENNIKRDICHVERR
fc> 7 N2 EEL HY. FRMICIET 93 nm, IS5ICET13. 5nm
K7 hTB2EEEZIOLNE, READERMNT1 3. 5nmTHBEE.
RINE LICERRINBEZENT 2HERFBRVWEEZIOND,
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[0122]

[0123]

[0124]

AEBHEDEUVIZRITSUIICEVWT, BRINET1 4 £ (RINBLIC
BRABIPEHRINTWEIHERRINEL) II. BAERM2009-54
89 9SAHPHAERM2009—-21582F5R/WMICEHD/N— KT
VB, $abL, RINE (RNELICERFBIEEINTWSIHFEIFIRIN
BELVERNE) OT v FYIEHICRLTIMEEET 2HHOB. '
MINTWTHELWV, TOLIAN—RIRIVBEHHRL T, RINE (RIX
BLILERNBIERINTWREAIERNES L ERFE) OTy FV

ZHICBTZRINE (RINELICERFBIERI N TV BEIRRINE
BLUVERHFE) EN—FIRIVBEDOI v FV 7ERL, BEAFEBICIE. TR
INE (IRIXNE LICERFEBATERINTWEEEITRINES L MERFNE)
DIYFVIEBHETORIBOT Y F 7L —k (RNELIERFBLIF
MINTWBEEIEFRNES LTBERNBEOIYF VI L—N) & N—FR
RRAVBOIYvFVIL—bhE, ObEEHZIET. LYRMNEERET
T 5,

RIS, AREBHEOEBEBREERICOVWTHRET %, AEBEHEDEE
RIS ERIE, BEREICEEEEAET 2, 22T ERBLVEEEIR. &
EREFEBOEUVIRI TSV IICEI2ERBLVCEEREBLUTH %,
Thbb, AEBBREBOEUVIRI TSV 73, AEEHEROEERN X
ERORIEZEBRENZITONCEORMUIOEICKRFAE & RINBZHE L T
AN

DIEERBA L2 & D IS, ARBBMEICIIUTOBRIFERINTWS,

(1) Eike.

EROEERMICEREINZ2EEBRE.

HEROKXEAICEEIN., EUVHERINTIRNBE.

KRB LICEEESN, EUVHAZIRINTSRINEEZET S, EUVDY
TS5 71 ARNEIRI TSV TH- T,

AIEREEEIE. %R (N) 8LUEKDER (B) OL4RLEEVWTIOh—F
&AL,

\
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IEEEEBRICEEINZINEBDOASTEHEEIROat B, 65atBUT

THY.
EEEDORRE1000~1100nmicBFBEREN 21000-11000mh

5. 300MTTHY. BERBK 11000-1100nmh5. 20 0LUTFTHY

BEBORKRG600~700nmICBIFBZEIIEN 1600-700nmB4. 30
OUTTHY. BREE K 1600-7000mP4. BOOLUTTHY,
BEEDFR4I00~500 nmICBITBEIIEN 2400-500nmD 2. 50
OLLETHY. BREEK 2400-5000mH0. 44 0LUETHY,
EBEFEDOEEt N20~350nmTHY,
BEROENRIE3. 5mQ - cmlUlFTHD. EUVIVIST AR
WE<TRITSV,

(2) ERe.

EROEEAICEREINZ2EEBIRE.
HIROFXEAICEEI N, EUVHERFNTIREBEE.
RABEICEESIN., EUVHZRINTZRINEEEZETS. EUVIY
TS5 71 BARKET AV TSI TH> T,

BEEI. 2R (N) 8LUKY%R (B) odasstnwFhdr—H%E

HEECSENINEBOAHEERIE0at %iB. 65at%UTTH
N

BEEOHFERT1000~1100nmICEBITBEITEN 3 1000-1100nmD
5. 300TFTHY. HRAHEK 1100011000 5. 20 O0UTFTHY

EEEOHRE600~700nmiCBIFBEFNEN 1500-700nn'4. 30
OUTTHY. BRAEB K 2600-7000mP4. B5O00LUTTHY.
HEBEOHRR480~500 nmiCBIFBEIFNEN 1450-500nm2. 50
OLAETHY. HBEABK 1480-500na0°0. 44 0LETHY,
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BEEOEEtNA20~350nmTHY,

EERDIEMFIRIE3. 5mQ - cmlATFTHB, EUVIVYIST1AR
WX TSV,

(3) ZJ/EEN. 2% (Ta) L0704 (Cr) OHIBEHRLE
Ht—HESETSH. (1) Tk (2) IKBHOEUV IV IST7 1 BRE
BIR9 TSV,

(4) JBEBEN TaeN&zgF92. (1) FLIEF (2) ICEHODE
UVIYVY IS4 RARREZITSVY,

(5) HEREIF. N20at%i#B. 65atWUTEETS. (4) L0
BOEUVYY IS 74 ARPETRI TSV,

(6) BEEN. TatB&aEEFTZ. (1) FkiF (2) ITEBRDE
UVDYIST1RRNE<YZRI TSV,

(7) BEEIL. B20at%iB. 35atWUTEET S, (6) (I
BOEUVYYIST714ARRUETRITSV Y,

(8) TBEEMEMEIZ. 0. 050mQ-cmllE, 3. 5mQ-cm
UTFTH2. (1) FE (2) KEHOEUV YIS 1 ARFNETZ
VTSV,

(9) EEEN. TaxaBHL, out of plane XRDET
BASIN28EBREROLOITE—IF, Tabbecc (110) AKKRET
NZEFE—I DEEBBFWHMA 1, 5~4, 0° TH3. (3) Tk
(4) ICEBOEUVY VY IST71BREETRAITSVY,

(10) EEEE, KE1000~1100nmOIEBERENT. 0%
LETHY, HE600~7 00 n mOKIFBEBENT., 0%ULTHY,
HRA400~500n mOXIEBARNT., OBLUTTHE. (1) ~ (4
) ODWITNMN T DICEBROEUV Y VIS 74 BREBETRVITS VY,
(11) HEEEOY— MNMEHEN250Q /OMUFTTHZ., (1) ~ (4
) DWITNN T DICEBROEUV Y VIS 74 BREBETRITS VY,
(12) HEEEOXREEEMN10. OGPallETHhs, (1) ~ (4)
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OVWThMNT DICEBHOEUV Y VIS T BARFETRITSV Y,

(13) ZEEEBLICIEEICEEBHIERITSN,

EEIEI0L (Cr) & 2R (N) BLUHEER (0) HOAZHNDE
RINZDRLCEHTBDOTREEEETS. (1) ~ (4) OwTFhh1
DIERBHOEUV Y YIS T ARNETZRITIVY,

(14) RFIREBEOXREMES (Ra) . 0. 600nmUTTH3.
(1) ~ (4) OVWThM 1 DICEBOEUV ) VIS« ARFETZY
T30,

(15) HERLICEEELA2ET S, SERHAXERTH> T,

FIEREEEIE. %R (N) 8LUEKD%R (B) OLRLLEEVWTIh—F
28 L.
IFREERICEENSENEBOAETEEEIFOat %iB. 65at%UT

b

%=

=k

A
St

AIECEEEORKRRET1000~1100nmIcEBIFEEFIEN 21000-1100n
W5, BO0UTTHY., BEMFREKi1000-1100nmD5. 200LUTFTTH

AISCEEEDRRE600~700 nmICBFTBEITEN 2600-700naD 4.

OUTTHY. BRBEE K 2600-700nnB4. BOOUTTHY,
AISCEEEDFR400~500 nmICBFZEITEN 2 400-500nmD 2.
S500MUETHY. EREEK1400-500anD'0. 440 ETHY,

RIS EEEDREEt *20~350nmTHY,

EEBEOENEIZ3. 5mQ - cmUATTHB, EEBENXEHIR,
(16) EBERLICBBREZEY . SERENMZERTH> T,
AIEEEEEIR. 2% (N) 8LUERTHE (B) o< ssnwihmhr—h
=8 L.
AIEEEBEICZEENINEBOAFTEAEIEOat %iB. 65at%BUT
THY.
HEEEEDRE1000~1100nmicBIFBEFEN 10001100

p

=
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D5, 300LUTTHY., BREBK 11000-11000aP5. 200LUTTH
Y.

EEDORRE600~700nmICBIFTBEITEN 2 600-700nmH 4.

OLUITTHY. BREBK 1600-7000mD4. BOOLUTTHY,

RIEEEERDORR480~500 nmICHBIFBEIFTEN 1450-5000mD 2.
500LETHY., BREEK r4s50-500naD0. 440LULETHY,

RIS EEEOEEt A20~350nmTHY,

EEBEOENEILS. 5mQ - cmUTTHD, EERNMNEEHR,

(17) wIECEEEN. 404/ (Ta) &Lv'704L (Cr) OO BD
BLEBE—FEEERTS. (15) F& (16) ICERBDEEERMEHE
o

(18) RIECEEEN. Ta&cN&EEETE, (15) & (16)
ICERE OB BRI X EiR,
RUEC

Ullll

(19) HIECEEREIE. N20at%iB. 65atwAUATEETE. (1
8) ICEEHDBBIRN T EMR,

(20) wIEEEEREN, TasB&xEHFTS. (15) F/ik (16)
ICEEEDEBIRNT X EMR,

(21) HMIRKEEEREIEX. BZOat%itB. 35atBUTEETS. (2
0) IKEREOBEREN = EiR,

fRAS
(22) HIREEEOENEE 0. 050mQ - cmblk, 3. 5mQ
cemBFRTHDB, (15) F&iE (16) ICEEHOBEEREN = ER,
(23) FwIEEEEN. TazE2FHL, out of plane XR
DATEHAINZFIEEEBRAROEHFTE—IH, Tadbcc (110)
HICEBINZEIRE—V D EIRERFWHMA 1, 5~4, 0° TH5., (
17) &2 (18) I[CEEBEROBEBIRN X EiR,

(24) FIEEEEREIZ, BE1000~1100nmOAIEEBEN 1
O%LULETHY, HEE600~7 00 nmOKIFHEBENT., 0%ULTH
Y, ER400~500nmOAIRERENT, O%UTTHZ. (15)
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[0125]

[0126]

[0127]

~ (18) owIFnh 1 DICREDEEEN X ER,

(25) FIEBEROY—MEMEBEN250Q OUFTHS, (15)
~ (18) oWFhh 1 DICEBEHDESEN = HiR,

(26) RIEEBEOXREEEN10. OGPalltTHhs, (15) ~
(18) oWwFhh 1 DICEEEDESBRN X ER,

(27) wIBESEERLICEEICEENRIT LN,

giEBLEIZ /0L (Cr) & 2R (N) 8LUEE (0) Moz,
LBRINZ DG EH 1 BOTHREEZEEFETS. (15) ~ (18) OV
Fhh 1 DICEEHOEEEN = ER,

(28) RIEEBEOREMES (Rqg) . 0. 600 nmUTTH3.
(15) ~ (18) oWwFhh 1 DICEHOEEET = ER,

e

BTFICHIT~1 0&2BWTARBEA X SICEL BT SA. ARG
NSDBPUTIREIN D EDTIEAW, Bd, Fl1~3, 5. 1 0RERAIT
HY. Fld, 6~9LLLBRHITH S,

<B1>

ABITIE, ERO—FOEICEERE LTT aNEZBRL K,
FRIEEDERE LT, Si0,—Ti O, 20DHSRER (W61 VF (
152mm) A, EXN6. 3mm) ZFALE, COAFRERD20T
ICBITBERERERIZ0. 02X 10-7/C, YV ¥/&EIZ67GPa, R7
YUl 0. 17, thAEIMIE3. 07X107'm2,/s2TCHd, COHIRE
REMEICLY., REMES (Rqg) 0. 1 5nmlUTOEELRFKEE10
OnmLUTOFEEEICHEL .

ERo—AOERANIC. BBELLT. TaNEEZ, v 7/xbOvR/v s
Do TEERWTHELKE, TaNRORERGRIUTOESY THDS,
(R AR Z14)

Y=y h:Tad—4 vk

ANy BYVTHR:ArEN,EDREHR (Ar:90vo |l %, Nj:
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[0128]

[0129]

[0130]

10vol%., HXE:0. 12Pa)
BABH:1000W
FRIEZEE : 6nm,/min

JRE: 56 nm

(T a NIEDH 2 H7)

T aNREOHEZ., Y7+ — REAHEDITEEXBAEFOAEE (
Rutherford Backscattering Spectrom
etry:RBS) ZEBWTHAIEL%L, TaNRONEZEXIF21. Oat
% TdHh >,

(BifriEn, HREHK)

R LT aNRICOWT, ER1000~1100nm®DEFREN 11000
—1100nm BLTERFEK 21000-11000nE2DHIN TYAX—FH— (X—
A:J. AL Wooll lam# &, BXX:M2000—-D 1) ZHWVWTKD
oo TaNESMERINTWSRIOEDSHAEE A L, BHRKEEERIC
THE., BREEBLT. BR1000~1100nmICBIFZEITEN 0
00-1100nm BFIHRBREK 21000-1100nm@BH LI, T AHROF
JET, JRR600~700nmiCEIFBEHFEN 1600-700nm L UHRF
K asoo-700nm HEERA00~500nmiCBIFBEITEN 1400-500nm
BIBEEFEE K 2400-500nm BROTITERA480~500nmilHBIF3E
N 2480-500nm BECERBREK 1450-500nm2EH U7, EREK2
IR
(EHREIRR)

TaNEREROERICOWT., TaNEIAERINTWBAIOEL SN
BEEBICAF L., 175~2000 nmDBERBBTHIFEEXRE, O%
HEE (A—H:BuINAFTo/0V—#H, BX:U-4100) ZHW
THRIEL. BR1000~1100nmiZHITHHBREREAEK, FEROE600~
700 nmiCHBIFBHEERE, BLTERI400~500nmilHBIFHH
REEEREKRDE, ER1000~1100nmDHAHFEEBENT. 0%
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£ RR600~7 00 nmODNHREBAENT. 0%LUL, BLUTKRKRS 0

O~500nmONIFEBEMNT. 0%BUTER/EZTHZESIXOEL., b

DOIBEVWTIAN T DTERBEIBRWESIEIXE L, BRERTICRT,
[0131] (XRD {EiE@FWHM)

TaNEICHL, out of plane XRDZEICLBAESEER
L7z TaNERBERDEFE—SAR, Tadbcc (110) EICKEIN
ETE—IDAA v E—=2%LOHfiE30~4 0" OEEICDOWTHERF
WHMZRIE L7z, ERERTICRT,

[0132] (REERE)

FTIAVFYF—ravERICEY., TaNBEOREBRESRE LK, R
EFEEA10. OGP allEDig&IEO& L., KEABEMN10. 0GP ak
BOBEIFX E L, BRERTICRT,

[0133] (=)

TaNEREOERREUTRETEE L, EREHN3. 5mQ - cmATF
DEBEEIEOEL, 3. 5mQ - cmBOBEAIEXE L, b, BWIEHN3
L BEmMQ - emUTFEFTDICETNIE. EUVIRITSVIMSHERLE
EUVIRRVEBHAREBICEET IS, +OREENNTOND EHRT
ZENTED,

By FIVOEEEORE D ST % 5 L 7=,

CFHMERE  HRBIT7F YTy I OLRY—-GX

AERE: 9

AEESEE: 149mmX149mm

[0134] (REMEX)

REAT (ZEEHEEIRQ) IS | | HEBEORFENIEHE (AFM
) T2umX2 um®DEHETRIE L.

[0135] (SEEEDBREMRK)

TaNEBEEREDOT a NIEMEROTIBE A, 7Y/ 4818 Al E
ERAWTHE LR, RIC. TaNEMER%Z136CT200HERB0IIEL L
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[0136]

[0137]

BOT aNEMNEROFIEES, 7Y/ VHSTEENESE BV TAEL
Too RIC, TRACLYTEEORENEZEL L, THEOREMEN1
5%UTDHZEIXOE L, 1 5%BDZEIEX E LT,

TIHEDHEFE (%) = { (BUIEFIOT a NEMEROFIEE — 240
BEDOT a NIRMEROTIEE) /2B0EFIOT a NIRMEROFTIEE} X
100
<H2>

ABITIE. BERO—FOEICEERE LT, TaNESLUC r NERDTE
BEEZ< /2 bAVANRNy S ) THEERBVWTHRIEL 2,

TaNESLUC r NEEORERGRZENETNUTOEEY TH B,

(T aNfg)

Y=y h:Tad—4"vk

ANy ZY I THR: ArEN,ORBEHAX (Ar:60vol %, N,:4
Ovol%, #HRE:0. 11Pa)

BAEHN:1000W

RIEEE : 3. 9nm,//min

KE: 23 nm

(C r Nfg)

Y=y h:Créd—4v k

ARGV THZ : ArEN,DBEHR (Ar:53vol% N,:4
7vol%, HRE:0. 10Pa)

BAEN:1700W

RIEZEE : 11, 4nm/ /min

JRE: 26 nm

(TaNESLTC r NEEOHKDHT)

TaNBESLUC r NEEOHKAERBS#BAVWTCAIELL, TaNEDON
EEXIF59. 0at%THY., CrNIEONEEXRIFL, 2at%THo
7o
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[0138]

[0139]

[0140]

[0141]

[0142]

[0143]

[0144]

(BIEn, HRHEHK)

BEEDEHEnNBICERFRE K 201 ERKOFIETAE L, BER
ER2ICRNT, Bd, R2ICEHOENEN, HREHKIZT aNEDE%E
ALTHY., Cr NEDEIEn, HREHKIE, FI3. 485LV90MEE
BLUTHo7,

(FEHREREK)

BEREONFEBXREZH 1 CAROFIETHE L, BREKR1IIRT,
(XRD H{EIEFWHM)

TaNEICHL, out of plane XRDEICLZRHELEEN
L. TaNEEXOEFE—2H, Tadbcc (110) AICRBINS
BfE—VDAAVE—VEEIFA30~40° OFEEICDWTHERFFW
HM%ZRIE L7, fERERTICRT,

(REEE)

BEBEORMEE 261 CRAKOFIETAUE L, BRERTICERT,
(A=)

BEROENEREZHF 1 OBELRARDAUERETUE LR, TOBR. Ta
NIRELUC r NIROEMEMNUEI NS, BEREXRTICTT,
(REMX)

BEEOREMEIZH 1 ERAKOFIETAE L, BRERTICRT,
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