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Holl= 2H7h 4439 4 &g Ho] ASHAR, Al B A27] ¥ (120, 130)°] FAZE Ffol Hste] FHAS)
2, A1 9 A2712 (120, 130)0] 93 A AR A

S, ALEE(50)9) SW R ulel s 77k #AE 948 2 GEge] mulw wAlsln, A2Hvw
(160)9] W R sl 2 FAE g 0 ¢ 2, AL % A26 v 150,
160)& ot Wl 9gAe] WA Sert,

AAFGE A1Eu#(150) <o %= A1A ™ (P ANA FA7Hel F(Poincare sphere)?] AEe] A
FE7E Han, AEe A 0Dl eE= A2A A (P2) oA ZﬂlﬂﬂlJJr(lSO)«] ofR-o g wE
AGA Aol eJgte] Fegtel o gk d A1 P (150) el di-g-Hs A3AH
(P3)oll A AlTE v #(150) o] HF-2o] 58l w2 fldAdel 916}04 CHAL AA R (P13 22 SRk
o] Ao Aug Fer ",

a3, ALFAACDA gEE AR PHA ALZIR12008] SR Qg w41 o3
of Feztdl o ATl BAAY Aok HAT AERE dold JEsh gasm, A1/1%(120) e
BSsE ASAEDAA A/1R12009] WAF9] FESelo] me Aol olste] FYel Fo FuT
o eHIAY Fevt HAR AERDE dold Husb g

OE glN

o

o 1o o
o
e
= -3
xi
~
2
&
N
S
ﬂ

O

EG, A2719(130)9) WHel hSHE AN POAA AF140)9] AYAAe Slstel Fygtel Fol s
T BARY Pt S, A2FARCDA HHE ATARENDAA A2 130)] WAR] Aol
WE g Sletel Fahztel ol SuTel HARY Feh HAW ALZRE ot Jur} FasHn
A271(130) 9] JHel gi-&=e ABAH (P8l A #|27](130) 9] -9 5§ w2 A=Al ot
Fogzta ol sTel BIAY Fet HAR AEZDE yold st gad

s

agar, AzgrsAAme)el teE= AIAH (PN A2e v #H(160) 2] -2 -Gl utE HgAA
of olste] Fdztel o shukte] vrddF FEirh Har, A2u v (160) eldel 8= #1043 (P10) ol A
A2e1 ] 7H(160)¢] A WR-o] hE ol ubE 1A Aol <l ThAl ARAW(PR)T L FAAY Tl BuT
o) epAn Y ezt Ak,

Z, AFAoR oF TUY ARAFA0Z S3a Le Ao Aag st A 5451

3 AHg Ferh JA= &
o)

Jom, 1 A3} ol =Y AHRALA(110)2] v Ndd = v

N
[N
>
1
4 o

3}
R
o

w3k, Al 2 A2GHF(150, 160)0] ZhzE Al L A|27]9H (120, 130) 9)We] F-zEo] A1 L A|27] (120,
130)9] A4S RS FERE, $&EHe T FaEe Al 2 A2AFH(E 89 154, 164)9] FZHHd 9
sk Al 2 A27]19H (120, 130)9] S w3 ¢ Q).

olg|gt MAHFAEA ] @ TS =Us Fxste] AW

il
oR
1o
=)

oA

R

Lal!

<>¢

)

% ol AVEAdel wWE ol HHd AAFTAGAE =4 dHERA

ok
fo

Rt

8ol wAlgh mpe} o], I o] AIAAde] wWE o]F FWYH AHFEAIGA(110)E, AR vFEm o4
= A1 2 A2719(120, 13003, A1 L A27]19(120, 130) Apole] MAEE MAZ(140)3, A1 D A27|
20, 130) Wol] 2z} wjx == Al 2 A2e (150, 160)3, A1 D A2 W (150, 160) W] Zbzb uy
e Al 2 A2 GR(154, 164)S E33.

(

2

JEAUES—Y

o714, Al g A27]E(120, 130)2 7PdAbe el AsiE (142) e ofsto] b AL, Al B Al2E (150,
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[0077]

[0078]

[0079]

[0080]

[0081]

[0082]

[0083]

[0084]

[0085]

[0086]

[0087]

[0088]

[0089]

[0090]

[0091]

SISd 10-2018-0003228
160)& 24z A1 2 A2- 25 (122, 132)0 28to] A1 2 A27]15(120, 130)2] <)ol 2=, A1 2D A2H
FH(154, 164)S Z47F A3 2 A4-Z3(152, 162)0] o5kl A1 D Al2d v (150, 160)2] <]He] F-ztg ).

aEan, A1 g A7 (120, 130) 3 Al B A6 W] ¥H(150, 160) ZHzE SAF FEje] o]F HWE ztal AR
(tDE ztedl, ALFAGDE °F 0.15mn ©]3f A 4= Ut

o

w3k, Al D A2EE (150, 160) Z22Fe] e E(Young's modulus: E1)T A1 2 A127]%(120, 130) 279
AEAE(E2)9] AFol=, A1 9D A27]19(120, 130) Zhzhe] ek E(E2) 2] -15% WA] +15%2] ®elol &3 4= 9l
. ((E2-0.15E2) <E1<(E2+0.15E2))

ada, Al 2 Al2™u (150, 160) ZZe] IWAE(CTEDH #l1 2 #A127](120, 130) ZHzte] A&
(CTE2)9] #Foli=, A1 H A27]1(120, 130) Z+zhe] =35 (CTE2) 9] -20% WX +20%2] Hldl &3 4 ).
((CTE2-0.2CTE2) <CTE1 < (CTE2+0.2CTE2))

2, AL R Al R(150, 160)&, iAol oF 1omm Rbelar, @@l o 1.3 uA o 1.7(vkHH s
= oF 1.5)0]a, ¥ E (Young's modulus)o] €k 70GPa WA ¢k 80GPao]il, Fo}%H](Poisson's ratio)”} ©F
0.20 WA ¢F 0.25¢]aL, °F 0% WA ¢F 300%= o] dEo] ¢ 3ppm/%= WA oF Sppm/EQl BHE o] Fo
A g dom, & £ FE=E o]Fo]A & Ut}

oje} o], fpdAde] WA FEF Al F ABHAFT(122, 152)S o]&ste] AlYmIH(150)S A1V
(120)3} A 1AFT(154) Aboo] Bzbati, 9 abx|alo] whAlslx] w2 A2 2 A4d2=(132, 162)S o] &351o]
A2E W) F(160)S A271 3 (130) T A2\ F7(164) Alolol Aoz A1 L A27](120, 130)8] FAS B
sk 5= glon, I Az oF 959 alo| A FAZH S Bo], 500417 WAF Agolm= Al = A2H G

(154, 164)°] FF WFore] FF4 oste] Al 9 A27](120, 130)°] welH= AS WAL & Sl

Ir

aga, I9gEe]l fARE Al 2 A27]$(120, 13003 A1 2 A2 W (150, 160)°] AF s}
FArE S, AL B AT W 2150, 160) ejwel 24z Al B A2 F(154, 164)0] FAEBE | o]F HHY oA
AEAEA(110)2] D4 kgl /Had =,

E3, GEREC] FAFE A1 2 2713120, 130)3 A1 L A6 v (150, 160)°] A HE3)
A1 R A26 v (150, 160) LWl 2+ A1 R A2\ F3H (154, 164)0] FRLHEZ | o]F FHY
(11009 I F4e Aoz FAT 5= g},

agar, Al g A7 #(120, 130)¢] FAE Tl Rlste] A AAAS FLAH RN, HAS HA
A7) diz=HE e 5 Sl

@, te AAel A Al R A2dviRe AL Y AzAYR SH $AY £E gdud, off WS Fx

% ot 2 we) Aol me olF FuY AEAYNE wAF vunzA, Ayl Aoy v Iy
2 Asta mAS, ALY FAG Die] e Age Yt
% 9o mAG vhsh gol, R we] A2dAdel WE olF Iwy AYEAFA(2U0)E, AR TRy o]

HE A1 2 A2719(220, 230)7F, A1 D A271(220, 230) Atelol MANEE AAHZ(240)7F, A1 D A2/
(220, 230) oWl Z-zh wixl=E= A1 2 A2EFE(254, 264)9F, A1 H A2\ F(254, 264) el 27 )
AEE Al 2D A2Er] (250, 260)S F3HE )

oAZIA, A1 2 A27]3(220, 230)2 7REAbEF-o] A E(242)00] ot AR, A1 L A2AFH(254,

264)& Z}7F A1 D A 2™ Z=(222, 232)9 9)Fke] A1 L A27] (220, 230)e] W BAF 1, A1 L A2H

(250, 260)2> Z4Zb A3 2 A4-25(262, 262)°0 st A1 R A2\ F(254, 264)2] LW FHET),
W

aElar, A1 A2719H(220, 230)7 A1 E Al2e R (250, 260)2 A2 SAF HEjo] o]F
(tDE zt=d, AFAGDE °F 0.15mn o]3F & 5 Slv}.

=z AT

Tk A1 2 A2E w250, 260) 22+ G E(Young's modulus: E1)3F A1 2 A|27]8(220, 230) 27+
G E(E2)9] Aole, Al E A27]3(220, 230) Z}7te] FEAAE(E2)9] -16% WA +15%9] Bl £ 5 3
th. ((E2-0.15E2) <E1<(E2+0.15E2))

aeja, Al 3 A2Tv] (250, 260) ZHzke] AMAFE(CTED I A1 3 A|27]13(220, 230) Zh2te] d43=E

4



[0092]

[0093]

[0094]

[0095]

[0096]

[0097]

[0098]

[0099]

[0100]

[0101]

[0102]

[0103]

[0104]

[0105]

SIHS3 10-2018-0003228

(CTE2)9] #Foli=, A1 H A27](220, 230) Zvzhe]l =5 (CTE2) 9] -20% WX +20%2] HlA &3 4 ).
((CTE2-0.2CTE2) <CTE1 < (CTE2+0.2CTE2))

sk A1 2 A2Em) (250, 260)L, A A0l F 10nm v wrolx, FAEFo] ¢F 1.3 WA oF 1.7(vA A
= oF 1.5)0]a, ¥ E(Young's modulus)e] €k 70GPa WA ¢F 80GPao]il, Fo}%H](Poisson's ratio)”} ©F
0.20 W1®] ¢F 0.250]a1, °F 0% WA oF 300=A e EHAEC] oF 3ppm/E WA °F Sppm/EQ] EFZ o] Fof
A 9o, oF 5o FEE o]FoH 4 Q).

o9} o], Qo] WAER] FEE AZHAF(252)S o83t A1EwFH(250)S A 1HFTH(254) 2
Fzstal, §1dAde] B REFH Xﬂ4xd 2+3(262) S o]-&3ste] A2t v #(260)S A2HFF(264) <H F
2o 7, Al D A2719(220, 230)9 AAS BT £ glow 1 Ay oF 9559 oA FATH(AE
o], 500A17F) WX Aol Al 2 A2HWGT(254, 264)9 S5F WFo R F=EH sle] Al E A2
71220, 230)¢] #E&HE AS WAL F U

agan, A% A271(220, 230) el Azb A1 Y Al2wF(254, 264)0] HAEER, o]F WY 4y

=]

PH

o, A Eo] ARG A17]19H(220) 2 AIE R (250) Abololl A1 FEH(254)0] wiXF i, ABFEC] FAF
3 A27](230) 2 A6 v]#H(260) Abolol A2HFTH(264)0] WX E B A1 L A2WFIH(254, 264)9] FF
S Ao R AT F Q).

a5, Gl fAME A171%(220) B AT EIFH(250) Abolel AIAYFH(254)0] WAL, AR EO] §
Apgh A2713(230) D A2E ) R(260) Aolol A2@B(264)0] MAHEZ, o]F FWA NGEAZA(110)°]
T Yy AgHoR FAT = Utk

R, AL R A271E(220, 230)8] FAE FAlol Hlstel AAA ARAAS Ao EA, BAS A
HlE A 4 3l

)
Rl
)
BN

S, T AAdelNE BgBe FAE 2ol Guiwe PFT FE Jtd, olF EWS Fxse] 4

108 B oagel A3UAee] nhE olF FWY AFEANGAEG A wHERA, A5l By W 3y
& AR BASE, AL 2 A2AA S B i) U@ Ame Agkac
% 100] EAIG vhel gol, L whge] A3 el hE oF FWd NEALA(BI0)E, N nFR o

HE Al 2 A2713(320, 330)3, Al D A2713(320, 330) Alolol MAEHE AAZ(340), A1 L A27)H
(320, 330) ¢JHo] Z+7F wixE = Al 9@ A28 F3(354, 364)9F, A1HFI(354) o] wjx|H = Al m|
(350)& *Esir},

o714, Al R A27] (320, 330) Ao ATRI(342)0] ofste] EEaL, Al H A2 F(354,
364)> Z4zh Al 9 A2 #S(322, 332)el ofste] Al R A27]3(320, 330)¢] <ol F-AH I, Allviv]E
(350)2 AI3F25-(352) 0l ofate] A1 G (354) 9] 2o F-2

aejar, Al R A27]8(320, 330)3 ACIW]E(350)2 ZH2E S FEjo olF WS Zra AIFAGDE e
o, ALFADE ¢ 0.15mm ©]3F & < Urt.

wak, A1En#(350)9 QAEAAE(Young's modulus: EDI A1 2 A27]3(320, 330) Zzte] e E(E2)9
2poli=, A1 2 A27]$(320, 330) el A E(E2)Q] -15% WA +15%2] el &3 4 k. ((E2-
0.15E2) <E1 < (E2+0.15E2))

a8 3, A1EWE(350)e] GWAE(CTED T A1 L A12713(320, 330) ZHzhe] I8 (CTE2)Y] Zfol:, Al
2 A27]3(320, 330) ZHzhe] AWAE(CTE2)9] -20% WA +20%<] WHelo] %3k 4= v}, ((CTE2-0.2CTE2) <
CTE1 < (CTE2+0.2CTE2))

L, A1Yu(350), HF4AAe] ¢F 10nm H]gtelar, =dEe] ¢F 1.3 WA o&F 1.7(vh4 s A= <F 1.5)9]
ek %(Young s modulus)®] 2F 70GPa WA 2F 80GPao]il, Fo}&H](Poisson's ratio)”} ¢F 0.20 WA <k

i,
0.250]aL, °F 0% WA oF 300%=cllA 2] F=FEo] oF 3ppm/%= WA oF Sppm/E=Ql S E oFo)d 4= glon,
g 5ol ez ofFold = dn.
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[0106]

[0107]

[0108]

[0109]

[0110]

[0111]

[0112]

[0113]

[0114]

[0115]

[0116]

[0117]

[0118]

[0119]

[0120]

[0121]

[0122]

SIHS3 10-2018-0003228

o5k o], $I4AAe] MAFA 2

=
51— =
FARFoRA, AVB(320)0] FAE BATE g den, 1 A of 9559 Al %“]7&(01]—3— =°1, 5004
) AR gl A1EFE(354) 0SS W me] FHH ofsto] Al R A27]13(320, 330)°] v

SE)a, AZEHRE6)ES AZEAGDE ZEd, ALEAGDE BE AZEAG2)] B2/t ok 1.4 v
o] ME AogomM (12/t1 < 1.4), A2ARRE6D) F4% WFore] £5LL BaNA A2717H330) )
Aol A2AYVB6N) Y FRE YFond £5US AUES & £

s 5ol, AFAGDZF ¢ 0.15m<) -9 257 (t2)= °F 0.21mm 7w 5= U}

ALFA (LD e A25A4(12)9] ¥ (12/t1)7F ¢F 1.4 o)io] & AL A27]2(330)2] 7o) A2 33H(36

4)e] B4z wefomo] £2dS ArA] Eite] A1 @ ﬂ]271&(320, 330)o] #&d & 3

_l

o]¢} o], A27]%(330)2] AIFA(t1)2} A2 FH(364) 9 A2FAH (t2)E AT =N, A|27]3(330) 9] 734

o] A2AFT(364)2] FHHE AYes & & gon, I A3 A2EFI(364)9] WH FE= e HExe H
g A IAE oF 95%9] oA FAZHAE Eof, 500A17F) WA Aol A2 FT(364)9] &
& Wgko g o] =58l o5t Al W A27]%(320, 330)°] EHEHE AL WA 4 ATt

aa, Al 2 A271$(320, 330)9] FAE Fel Hlste] TAAA EGAAE FAAFR o=, UAS A
AZlar zhE g 5= Qo).

%= 109 AP oA = ATE P (350) 0] A1HF(354) W] wjA ¥ = s A= Sdou, UE A4
M= AT m#(350) 0] Al1HF(354) Widel] wix=E = vt

E 112 2 2o A el mE ol Ay MHFAGAES =AIRE dEERA, Al Held = g4
< Agretal mAE, Al WA A3 e} TdE F

% 119 ZEASE upe} o] B oulrd o] A4 A oo i E o]F FHY MHFAX(410)=, AR vlFHE o]F
= A1 2 A27)(420, 430)3F, A1 LD A27)F (420, 430) Akelel A = += ouﬂz(440)7} Al 2L A27)

(420, 430) &)W Z+zb wix &= Al L A2\ F(454, 464)}F, A2 FF(464) H WX E = A2 H])w

(460)S X3y,

A7, A1 E A27] (420, 430)2 ZPEAbEl o] A (442)00] oSt FERE I, A1 E A|2H G (454,

464)& ZH7F Al 2 A2 25 (422, 432)00] olste] Al H A27]$(420, 430)¢] ¢l FARAE I, A2uw]#

(460)8 A4AZZ(462)0] oJ5to] A2 FT(464) 2] e RAF T},

agla, Al 2 A2 (420, 430)F A0 v B (460)-> ZHZE SAF FEH Q] o]F FWHE Zta AIFAGDE Z=

g, A1FA(t1)+= °F 0.15mm ©]3} ¢ F AT}

A S (454) A2FA(12) S 7L%tﬂ, AFA D g A2FA(12) 9] ¥ (t2/t1)7F °F 1.4 vRto] H=%

Ao mM (t2/t1 < 1.4), A1HFR(454)9] F5F WFor] F5HES FAaAA A1713(420)¢] Aol A

& = g 4y,

1833(454) 9] E5% of‘é 29 %‘; o Arw
A(t1)7F <F 0.15mm¢] A% A2F7(t2)= oF 0.21mm 7] 9FL 5= <

099

)4

d& £90], A1

o] BI(t2/t1)7F °F 1.4 ool & A5, A17]1#(420)9] ZFAdel Al1AF#H(45

l’:__
ATFA D Heh A25FA (2
K FEHHYS AYA Xape] Al H XﬂZﬂJ&(ﬁLZO, 430)01 =g 5 3

DO F5EF YFonol

ol9} ro], A|17](420)2] ATFA (1)<} A1AFIH(454) ] A2FA(12)S Aojgroz M, A17]3(420)2] 7HA
o] A1AFFH(454)9] FHES AUEF & 4 glow, 1 A} A1\EFI(454) 9] UH EE H BﬂEgl H
@S et uAE oF 9559 wLoA AT S o], 50047 Wx|F ASol= A1AGT(454) 9] F

Z Weko g ol & o3l Al H A27]#(420, 430)°] EHE AS WAL 5 9l

walk, A2 (460)¢] FEAdE(Young's modulus: EL)T A1 D A27)9(420, 430) 7217t e E(E2) 9
Zpoli=, A1 H A27] (420, 430) Z4Zbe] e E(E2)9] -15% WA +15%2] WOl £ 4 k. ((E2-

0.15E2) <E1< (E2+0.15E2))

a8 a, A2umF(460) Zhzbe] IS (CTED T Al 2 A127)3(420, 430) ZHzbe] G535 (CTE2)Y Aol
Al 2 A27)9 (420, 430) 2o IWAE(CTE2)Y -20% WA +20%¢] WYl £33 & 9}, ((CTEZ—
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[0123]

[0124]

[0125]

[0126]

[0127]

[0128]

[0129]

[0130]

[0131]

[0132]

[0133]

[0134]

[0135]

[0136]

[0137]

ZIHSd 10-2018-0003228

0.2CTE2) <CTE1 < (CTE2+0.2CTE2))

Tk, A2u W R(460)2, H8Ade]l F 10nm wRke]i, =AEC] oF 1.3 WA °F 1.7(vt&As A= ¢F 1.5)¢]
a1, 9G¥ E (Young's modulus)©] 2k 70GPa WA 2k 80GPao]il, Fo}%H](Poisson's ratio)”7} 2F 0.20 W=A] °F
0.25013’—, oF 0% A °F 300%eAe] dHAEo] F 3ppm/= WA oF Sppm/EQ] BEAHR o]Fo]AH 4 glon,
g 5o FElE o]Fold F Ut}

o} o], f1AAIe] WA FES ALUAE(U52) S o8] A2 M| T(460) S A2ART(461) 910
BAgo M, A271R30)9) B HYT & Qov, 7 A3t o 955e] weolx] FAZH N Eof, 5007
) AR APl AAYRUHS) E5E BFoze] FHeol olshel AL L A27|H420, 430)0] #]
E e PAT 5 Ak

aglan, Al g A7) w420, 430)¢] FAE Sl Hlste] A ARAAS FALAHRA, HAS A
HlE A 4 3l

>
)
=
2
BN

T 119 A4RA Aol = A2E v F(460) 0] A2HFT(464) QW] MHEHE AL g7 B
o A= A2v ) #(460) 0] A2AF(464) W] wiRE F% Ut}

32
o
T
i
i
i
>

512 B dwe] AsAA e uE o]F Iy AAHTAFRE LA dhHERA Aol Hola 3w At
S AEFsta =AEY ) AL WA A4 o9} BdE FEo ek dme AR

T 120 EA)EE uble} o], B ko] A5AA o] wE o] WY MNAFTAAR(510)=, HE utFHEY o]F
= Al 2 A279H(520, 53007, A1l D A27)FH(520, 530) Alolol| AT E MBAHZ=(540)7}, A1 L A2
(520, 530) W] Z}zF WX = Al 2 A2W G (554, 564)L F 3},

o] 714, Al R A27]#(520, 530) 7PgAE -] AshRI(542)e] ofste] hAEA, Al B A2¥F(554,
564)2 747k Al B A2 25 (522, 532)°l olste] Al B Al27]8(520, 530)¢] 2w e},

aga, Al 9 A27]13(520, 5300 27t Sz HEH9 o)lF FWS Zta AIFAGDE Zed, AlFAGDE
¢k 0.15mm °|3} & 4 A},

Al D A2H (554, 564)2 ZHE ARFA(12)E 2, ALFAGCD hE A2
1.4 mvto] FHEE Aojgto @A (12/t1 < 1.4), A1 2 A2AFH(554, 564)9 FF= L=}
2AA AL E A27)19(520, 530)¢] Aol Al D Al2AFIH(554, 564)9] FFF WFo R FF
= 3 4 9l

—{ﬂ
X
—~
-
oo
~
lo
=
—~
—
oo
~
—
—
~
N
-

o
e}

g o, ATFAGD7F ¢ 0.16me) A A2F7(12)= F 0.11mm &L = Ut

ALFA (LDl gk A2F7(t2) 9] wl(t2/t1)7F oF 1.4 o]ide] B A5, A1 2L A2719(520, 530)¢] 737d¢]
ZH7h AL R A2 (554, 564)9] FE WFoRe] £HEHS ATA ek Al B Al27]1 (520, 530)°] &

g8 & At

ol9} o], A1l L A27)(520, 530)2] ALFA(t1)2} A1 L A28 FFH(554, 564)] A2FA(t2)E AoJFo
24, Al 2 A27]%(520, 530)2] Aol A1 P A2WFF(554, 564)9] FHFHS AUEE ¥ F o, 1
A A1 R A2EFIH(554, 564)0] UW E= e o] gujdhg AFElaA R oF 950 oA A
ZH & B9, 500A17F) WAe Ao Al 2 A2AFI(554, 564)9] FTF WFo R FEHE o oste] A
1 2 A2719(520, 530)°] = AL WA 4 Ao},

agan, Al g A7 (520, 530)¢] FAE Tl Hlste] A ARAAS FLAFHeRA, WS A
A7) diz=HE WA e 5 Sl
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