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[0048]

[0049]

[0050]

[0051]

[0052]

[0053]

[0054]

[0055]

[0056]

on

E50] 10-1564232

A7 wAgd wEASS ARgstele Fu. E=9, wjdd S5 B wEAIF(55)9] FAE 50mm

o]
o]} 500nm w]wko =2 3k},

)
o
X,

4 MRS, BAFGD P ARG FUS Gk, =F, 246D Fad oA, A
A s 2

o|E A3 (09b) 7 wjgd WA F(55)0] etk o]Ee Fxo oste], EAFGLY A =HAHS

E EEE 94 FohE 3 %Y BaeE wteAgF(59, 6D)o] AEHe], EASGDY 4 EHYES Fojds B
T& 92t HUbE 3 Ao ESE MEAS(59, 61)79 AteldlA wAEE rAE ARE ARAIL 5 AT,
Tk, v WMEAS(55)L, WS (63)T FHHE Ze] upEAsitt. ujAgdd wEAF(55)0] W F(53) %
THESEA, d =XYE Foshe BeE 947k Hote @ B9 BeE BEAF(59, 61)3, WFHF(53)0]
AH AHeA gornz Fd AFE AT & Q.

g, AloJE AAF(09b)o] AsME| =S e AspHEEEe] 49, =HFGDYd Byt HE EEE 447t
A7hd MEAEE AFES A9, DUt He BEeE 947 A2t MEASEY 3 59 9lo] Hrld n)
A PEAFS v d DEAF(55) 0 2A AREFo RN, AA 3 AAY MES ARAAL F U
719H(01)&, g BRE2AACE {8, dFux R2AACE f8], e dFrx dACE f8 5, F
APoly Zrdor A § 4z 8 718, Aztes 7w o9, ¥ oAz FA4e A & A
9 F e Wdds e oY 9 58 AR ¢ lvh. ®=3, ZEHRIg s 3 Y 55 719 12¥e|
AASE 4% 71s A8t Foh. 710D o] iy fEQl AF, 71 Z7=, Al 1 A(320mm <

400mm), A 2 A (400mm><500mm), A 3 A (550mm><650mm), A 4 A h(680mm><880mm -+ 730mm><920mm), A
5 At (1000mm < 1200mm %=+ 1100mm>< 1250mm), A 6 At (1500mm><1800mm), A 7 Al (1900mm>2200mm), A 8
Al H (2160mm > 2460mm), Al 9 A tH(2400mm>< 2800mm, 2450mm > 3050mm), Al 10 A H(2950mm < 3400mn) T3 A&
T 9t

E AF9(00)2 3% ARE 349, 35 AREAe, ¢FvE, 2F5, Heg, 9Y, 2gRd,
5ol Agdrt. ACE AF(05)9 HEd o=, dFvE == &

o Pgdrt. wigle] FH50E2AE, Hew, & 5

FulEe F(hillock) WA, A3 WAE 93
AlPlE H=(05)2 F7 50nm o]/ 300nm ©]st2 gt AC]E HA=(05)9] FAE 50nm ©]/%¢ 100nm ©] 3=
sgowx, Fo FAHE wrEAFoly vl v (B)) WA7 Zhsett. 3, AlolE AF(05)9 FAS
150nm ©]4F 300nm o]&tZ oz AolE AF(05)2 AYS AT £ 9z, HEAsIL 7FssEi).

£, AlOlE A=(05) A= HHEASold WS A48k widd, dd WAE flskel @Rt Holy d%

ofj
>
©
i
o
©
)
flo
N
A
—r

=l 71 50nm WA 150nme] Absh A2, A AT, Absds AT,
1l aks)l Ae]lEFoz FAT 5 k. q7IAE, AlE Hd 2%
= % =

g 71de AHES A5, 71B0DeRRHE EEwe], &
A H 3

A1), MAF(3) D MDA WEAF(55) Hi AL PAT 5 AR, =, AIE AF(05)9] A
8 9AE @ 5 Ak F, ol WAL AL PAT S AT A6, Fo FAHE W EaAsE
A7) BAS BN 4 Atk ER, AlOlE 4509, 09) 27 A s0mm ol delehy, A= AF
(05)8] LA 3 M BF] Azke 95 5 7] WEe] whgAsi

A7IAE, Absds dEjEgeldt, 19 A CREA, HaRT AbAe ol

AFeFH(RBS:  Rutherford Backscattering Spectrometry) 2, 4 AW AFEHWFS: Hydrogen Forward
Scattering)S AFE3te] F5AE Ao, 24 WAZEA A7) 50atomsh WA 70atoms%h, HA7)F 0.5atoms% U
A 15atoms%, Si7} 25atoms% WA 35atoms®h, T=47} 0.latoms% WA 10atoms%d] HWAZ TFHE= AL 717l
koG, APt dejESeld, 1o 2PoRA, staHTt Ao FiEe]l B2 Ao®A, RBS B HFSE
ALgsle] SAH3 5o, A HYEA 247} Satomsh WA 30atomsh, HA7F 20atomsh WA 55atoms%h, Si7Zf
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[0057]

[0058]

[0059]

[0060]

[0061]

[0062]

[0063]

[0064]

SE50] 10-1564232

25atoms% WA 35atoms%, 47} 10atoms% WA 30atoms%e] WHE FEHE AL 747, ok, Akt 3}
A v A3E A28 FAske A9 @S 100atomshE 3 S, Ah, bk, Si ® Fa9 g

Hlgo] 7] e U2 2FE = Aow It

IA~HE

= KR E
= = o i, —
Pse Ao, dEAQ BeE 92E2A A WS Fu, s Aol P, 5o 2wE VA O
E

x10" atoms/cn 2 o.M wA(63, 65)F 9] HE(ohmic contact)T F U, Az A @ =9l oo
24 7lsdt. d EHYE Foste EoE 44U F7hE @ o BeE BEAS(59, 61)2 wAA whE
AF e AAdd HEAFor AT ¢ Atk d EXHYS Fofste EEE AU F2UkE 3 B EeE
HFEA)S(59, 61)= 10nm ©]/F 100nm o8k, HFF2SkA= 30nm ©]F 50nmolste] FA= FAHAT. A =HFE
Foats E4E dart #ArE @ Ao BB MEASG9, 6D W FAE oA domy, AFFE

A7he
(throughput )< gA124 4= Ao,

d EAYS Fste B4R A AR 3 Ao BeE BEAF(59, 61)9 3 %, or|He A =2AYS
FoJstes B8 947 Htd ESE MEASF (612, EHFGDA FHEA @i, =ASGHY 949 A
(A a)E 2t d =S BYsle E5E 947 JW7ME ESE EAS(59) 9] @it =S (51)
o vRote] A (A bEY Ad(a)s FA dozH, vt EAXAEY 00X ARFE Azes A oA,
2 ARE Foly 1& AL 5 dg

WA (63, 65)2, dFrw, g, T T8, dE, Helg, dedRE, 2E, Z2d 59 vlolmiyo]
(migration) "=x 924, HAA 34 94 == Z(hillock) WA 947F F7td STy 39 9= &=
Hzow A5 o= W

lad] E=AI3FE 9het EAXAEE, 9[- WA S (55)0] w63, 65)3 HetA ¢, d =HES

-
Hojsle B4E 947 JAUME 3 g ELE MeAF(59, 61)S Edte] wHE(53) ol w463, 65)°] &
AEE F2E SAEIANE, & lcoll EAIEHE viel o], A wEAE(55)9] ZWol wjAl(63, 65)% Hate

gl A Yehlls wet EdxaEE, A 1 8y
(Tr02)7F A&€v | 1 92 ERX2E(TroD)E, AlClE A=(05), AlOJE AHZ(09a, 09b), =HF(51),
W3 (53), HAd BMEAF(55), d EAES o Bl vt 3HvkE EEE BHEAIS(G9), 2 oujA

L A 2~E(Tr02) &, APlE H=(05), AlP]E AAF(09a, 09b), HFE QIE

gl o
T8 AUt HUkE ESE A (61) 2 jA(65) o2 A E

Al 2 wbeh E@A2=E(Tr02)E, H HEATE Ad 9
A1 A ERASE(TOD O glolA, AMEol7t 32 g9
0.1S/cm WA 1.8/cmo] B2, dwbdd v)gd weAF 9 mAddd w3 v
A, AClE A=(05)el Al 2 Wt ERA2E|(Tr02) 9] JAl g Ak miwke] A dgte] Vb= AdHEE =4
6D o] Algert {71 AdEzE "k A 2 W ERX2E(Tr02) 9] dAF Ay o)del gxigtol
AolE AF(05)e] A7tE™, Al 2 vk EAX~E(Tr02)7F 20] Hol, EAZ(51) 0] 7|50 o 9] A
gol7b Al 1 vt EWMAXE(TroD) 2] v (63) Ex Al 2 Wt EAX2E(Tr02) 9] v (65) o2 320},

o
i)
L
g
o,
2

of g b EdAzEolt,  RAR,
AZGDoI. 47 99e, A7) AREst

ato] AEe] sk, e

T

o) vt EaAsEe] A P, U SAYL Foldt BEE A4 Wd
FEDE) Brel @ &3, mAFGD Brel @ el Av(a), % U BAFL Rolshe B

=
o = = =
d BeE BEAS69) Y B 3 3 =S5 g 7 %o A(b)e] dAelt. Ad dol(L)el
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[0065]

[0066]

[0067]

[0068]

[0069]

[0070]
[0071]

[0072]

[0073]

[0074]
[0075]

[0076]

[0077]

I el ofate], Al 2 Wt EAAZE(Tr02)e] e Aol(F, 71H(a)E

dste], o E=AFE Folate EEE ATt AU BEEE MEAS6D Y B9 ¢ F3, =AY ©
ol & %o AY(a)E #A shar, d =HPEE Foldks BEEE 947t Arkd EEE WMEAS(59) ] @
g Z3 =AY @ @ %o Ag(h)E AAl FoeEA, & HA7F7h mobd dA &3 o] T kk ol
.

A 8 5 glome.

EW@AZE(Tro2)el i, & g a3p7p A7)7] S AolE ddute] o FAS g sk A

A, AlE AF(05)d H-o A¢S ristd, =AZ G, A7 FrliEdEE, A 2 v Edx s
Ei(Troz)“ WA dteAFos gAHRR, 2 2 vt EWAXAEH(Tr02)7) vy EAXAE S oZ HAF &
84S F dx, 2= AFE AR F At

olAom  EH AXYHo| YElWE vt EWXAEHE, & HAF L AA &7 olx Lt Ea, 22 HAFI e

EF, AOlE AF(05)%, o EHYE Fofshs BEE davt dvkE @ 49 BeE
o=, AlolE AAZF(09a, 09b) o]9lol HIAHA QA Z(55)0] FAFHER, AolE AI(
o= % g o] BB wlex]Z(59, 61) Alole] 7HAe] yojzlt,

R, A 9 B =99 g ddse wAd BHEAS(55) FHMAE)L 2 Pl Ha, Art 4
] E] A= 5

w4 sze] At

W A5 (59, 61) Aol
05)%, d =AYS F

aA, AClE A=
Atele] WHAYEkE 714

05)7, 9 BAYE Folohs BeE Aavh bR @ 40 BeE WEAZGI, 61)
§9e AW F A 53, SAQ B9 A¢ gEE Al wv EadsEz @ 5 Q.
SGHA, ) FEE S EA FAE, Sael $9 SE8 FPAA S A 59

el F5, =eel Al A% e AdY & Jomz

Lo A A 3
L9 Aze S &

w AAEH =, BA5(51) B HS(63)9 vE @l diste], & 28 ARSste] =AEH

T 20 TAEHE vt EdAsEE, ©WH o] 9lojM, EAF(51a)9 WSl wuE
EUX2Eo|t},  F, 51a)£D} W*O] 22 HM% 53a)ol SRR
(53a) it} =& {Ea

Me A9 FHom 3

B3, 5§40 A0, W N8 LEAZ, BEANES, £t §438 24 47 4o ol

FGld geke MR WEASGH) 2442 ¥Y S ogomzE, Wy EaxsdHd 1% Bo|

Hsste], & ARE ¥U 5 Atk

=, EASA AT, E la WA E e D R 20 Jold, EAEHGD % MRI6Y 59, 31 wdE

(51a) % M3 (532)] %tﬁ o] Ae] “}qu i Svs A4 2ok 0 UA 1007 S 85 A 05
oo Frh. EAZ(GD) L MAZGIY F9, R SAFGla) T WHEH(53)9 5

oM, uE EQA2EZL ANt WAS FAAD S Ak webd, Y] U EAX2EE st AS

@ Fohg B4 39 ATES ¥ 5 g

B oA AE, HAE] e FHE & 32 9 % 3bE ARSI mAETH. B AAFEH A E, BH S
(52)& FAFoRE A= S EAow dv

% 3adl EAIEhE vt EdA2EE, 71801 9ol AlE HAF(05)e] FAHIL, ACE H=(05) Sl Alel
E HdA3(09a, 09b)o] FAEHIL, AloJE A %—( 9b) flell =HF(51)e] FAEIL, =HAF(6D fol HHF
(52)c] FAHT. o HHF(52)L, “HFGLHH} e FH3 ] AT, =Y, =d1F6D 2 WHF(52)
o] S 9 WS g v wEAF65)e] F4E . AR MEAFG5) A I =AFS Fode B
=8 A7k A7k @ 4] BEE MEASGY, 610 BAHI, 4 AP Foshs BeE A dUkd
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[0078]

[0079]

[0080]

[0081]
[0082]
[0083]

[0084]

[0085]

[0086]

[0087]

w AAEHM = WHS(62)S ddTer gAY, dxdozRs, WS (G2 dadgEs, AstdeE
s, 2 A Z : | 5 Skl AT, E=F, EFelv=, of
A-dGFA, o FAFA, 2 olele] fUIEATE ARESte]l 4T B, HHF(52)9] FAE 10nm WA

fr
oty -
o,
%
o

fr
>

9,

k1
X,

150mm= o}, W F(52)S HAFTS , AgS Fodes B8 a0 HrE 3 A
B Ui AZ(59, 61) o2 HE HAZ BMEAZ(55)02 32 ¥4 AFE WHZ(52)02 T8 £ glon
2,54 AFE ALAZE S Ak w13, o AFES AR ¢ Aot

F‘T
o
b1
w
o
=
L

Alebz wkel o], m=HF(51) Sl RtEAToer ¥ = W S(53)0] A Y]
]

spikstd e 23, Astdstde2S, 1 ol9le] W] dASs ARgstel dAddr. E=R, Ed
iz
il

T 3bol olAE, MEAFORE FAHE I (53)0] AAdFoR FAHE HIHFT(54) FARG FHA
HHF(63) Lt HHZF(54)e] FAE FAA stdx Fvh. TS, HHIF(53) D HHZT(54)9] A = F
Z 30nm WA 200nm, BFEA A= 50nm WA 150nmE . =AZF(51)o] EYrF HE BEEE 47 JUME
= HEAFe] A, ZUUt HE EEE 9ot HkE BEAS ol wtATo s FAE = M (53)0] ¥

o
dEeEHA, EUrt He wew 947 A7hE wEASe] AbskE AR 5 o, =Yt He wew 4Tt
&

AhE MEAF AFE ARE AT & Yok, wE, VEAFOR FYHE W63 A AdFo
2 PYFE NAFGHE JHFOEA, d BAYS Polsts BeE At WY @ A0 BEE wEAS
(59, BDOZRE M REAF(HOR B2t FH AFES WHSGHOR h2 F gomz, FH AFE

T 4aol ZAEHE 9 EdRA2EE, 713(01) $ol AlelE A=(05)0] FAF I, ACE MF(05) flol Aol
E AdF(09a, 09b)o] FAHI, AOIE HAZF(09h) Yol LAA AR56)7 FAHL, A4 JAHE6) 2
AllE AAZ(09b) $1ol MHZ(53)0] FAHAT. o] MHF(53), =A4 PAG6)S v FHse] 49
. E3S, BHE(53)9 =W 2 AWS g vgd ke (55)0] A9, BAE BEAF(55) o o
TAES Hojale BeE dAvt HUME 3 Y BEeE N EAF(59, 6D)o] dANHL, o EHES Hojde
B8 A47F #7tE 8 g BB whEAS(59, 61) Sl (63, 65)0] FAET, I, d =HYPS B
oate BeE 947k FAUbE 3 Ao ELE wEAF(59, 619 3 Z(61)9 ¥F - #¥F(53) F3
3lA YeErk. T3, 4 HPES Hojie B4R 947 At 3 Ao EaE wEAS(59, 61)Y vgE &
(59)°] o Ti-=, HHZF(53) FH st

EA4 9A66)E, AAFH Gkl £d3e ARE 445 Agsel FAF BAY 94T Mgl I
A 5 dnh ER, 204 99667 BU7E At BeE 947 A7k wEA 249 49, mu7) o
oEeE 27 7hE wmA Ad9e ded mt Asvwed ge AUEe Edes A ik

g4 F k. =94 9669 2/E I WA 0mE 3, YEE 1x

13, 2 o 0, 2 _ s _ ey
10 /em ¥Rk, vpAEAE 110 /em wRRe® st9, EEjE AAHE AT F da, 2 Fo FAsE H
HF(63)3 AClE dAF(09b) o] BHAEE =Y & odvk. webA, vk EdAaE] FE5 £ 5 AUk
A8 JAGE) 7 54 AR, S5AstE Az, FE5EsE 9, FE559E R, FE5rskE A A,
~HHPEY, S, FHESY, £ (DHoer 4T

AR
B oPgoRAt, BUst Bt BeE 247 A7k v

U7t 98 BB 947 #1719 vk AR e 3§ ,
AR VMEASTES ~HE Y B Sohzvt Gl ofste]l Autek Foll, =urt He BeE 47 H7HE 1)
AR WEAT Fa FHErE =E23AA, BUt He BeE 9470 27t vEA iEASe nAdE vie
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