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7] dasdold Rl WA s = A2 718 #

A7) AL g A7) A2 RE ARATIE AUES Xgska,

A7) A-dEE, Fe(fillen)E X8 471 Al 718 3 47 A2 VRezRH olAH e Al
AdES A7) Al 718 B A7) A2 N9 42 JEEe ) Al AdES] Aok dRE HEs JAEE
A2 AHMES ¥Fete 7] TF tj=Zde] FA.

471 Al A-ES A7) A2 A-RE o F8H= AS SRR o= #7] 2 "aEdol A

A7) A2 AHEE e (filler)E E3etA ofyste AS 5EH o= a #7] W sl A .

A7] Al AHE= V-Te B VW A9 S84~ L8 Xgste AL 5o 3 f7] &% gxadeo] &
.
AFE 5

71 A2 AYRE= V-P-B-Zn AL 2d2 23S ¥k AS SHLE s f7] B "aEde] A

7] Al A-ES} A7) A2 AUEE AFH oz st AWHE(C.T.E, coefficient of thermal expansio
NS ZIEE PAEHE A8 EAFoR &= f7] B4 gaEgoe] X
AT 7

A7) Al AHESE 7] A2 AHEE Z47F (30 ~ 90) = 10" / Ko @HHE(C.T.E, coefficient of thermal
expansion)S ZEF JAHE= AL EHOZ & F7] TF fyxIFdo] FA.
A7% 8

A7) Al AHEE A7) A2 AYUERT F8 Ho] 2%(glass transition temperature: T,) % %= (melting

temperature: T,) o] ¥& AL EAo =R &= f7]) @43 yaZy o] #x.



SS50] 10-1234229

AT™ 9

Al 8

2

I 21e1A,

Al AHE

rlr
2
~
il
e
[t
s
O
Ho
AL
2
o,

2%=(glass transition temperature: T,) % =4 (melting

,_,
D
=
o
D
=
o
—t
o
-
D
H
=)
2
©
w
<
1
o
@
rlo
Y
tlo

5408 st f7] WY vaEde] PH,

AT 10

Al 1 el 3holA,

A7 Al AUEE A7) A2 AUERY 33X (flowbility)o] FEE AAHE AL EAo® & §7] &%

sl g,
ATE 11
A1 Fell 1ol A,

471 Az 71we] 3] AREst dEete ddde 24 Zole] EdA(trench)7t FAHE AL SHoR
f7) g taEeo) g4

AT 12

Al 11 Zoll 3lofA,

A7) A2 AHES Hojm AT 7] EWA Yo FEHES JAHE S EAOR e 7] ¥F g=F
o] A=A,
AT 13
A1 713

2J7) A1 7 RG] WX = o] AT o] R
7] HzaFE ol el A HE A2 7|9

A7) AL Aol FAE Fe A~ ZB8(glass frit)e EastE A2 AHE;

A7 A2 AHE Aol AdE 3 Fd~ Z28(glass frit) 2 ZH(filler)E X3t A1 AHE; 2

A7) Al AAE Ao A FHPA T (glass frit)S FIEE A2 AHE S ¥3eE f7] 43 gas
glo] A

A3 14

7] "zEdelF7h wiAlEE 7] AL el Adw el 3] A2 A™E, 3] Al A
AEV} A2 AFHe AS Y02 s 77 23 taEdoel FA.

e
(m
pUz)
o
N
2
[N}

>

2
=
(]
i)
(m
)
0%
N
2
[N}
(1
i
(m
et
=)
=
fru
0%

71 A1 718 A7) A2 7wE HielsE wAE

bl
i
gﬂ
rlr
o



10-1234229

s=s4

12 oy

33

AL
s

I (filler)&

Foll 31014,

[e]

o

AT 18

Al 15

oy

1] Az g,

dlo] A

=
=

=P

o $hefA,

5

15 =

A3 19

i
ﬁl
)
)

a5 A2

Fol

<0

E

1

T

g7 A A

jr
el
w

]

o
0

o
]

A2 AHET A7) Al AE

=]
T

}_

A]

X

=+

Zdlo]

SR

- A2 AREZE Az ASEs s

o

12

871
=

=1]
=
2L

Zdlo] &

}7] Al AHE

e}

H
glo] Ao} Az .

A

| 2 2 A
n}
hl

& 7HAA A 2

3L
S|
=)

ok b

o] %

glo] Aol Az
=k

i=]

5 A2 AYE,
P

— =

e

)

e}

3L
L

Fu

3L

s
==
A
S
==

I

7

r]

}?3}
7] W o
H)¥

[6)

do] FA=

7] wg o

I

A9] A

A7) A2 7]l
7
~%

o ghefA,

ol 3holA,

"

[e]
1

[e]

o

AT 20
15
o] &
A7 21
15 8
F Al A]
7] & & of
vl F 7] &
ol ¢
ofugl $H&=r) wah

sz
A
T

[0001]
[0002]

7K

57}t 7hs

=10
=

ol frlE® TAHEE 7]

& 7hdd

brh %

o

2R
xR

= B4l 953 o

E
=

j= 5
H

ol

[0003]



[0004]

[0005]

[0006]

[0007]

[0008]
[0009]
[0010]
[0011]

[0012]

[0013]

[0014]

[0015]

[0016]

[0017]

[0018]

[0019]

SS=50l 10-1234229

& Yol 5-(20) 7 I E AL, o] HAE o] (20)9] Aol B4 719(30)°] FHlEY. 1elar 7@ (10) 3% &
A 719(30) S AHEMUD R z;fdﬂg_gr.

Po taFdoel AAo THsE PR BA 2%, 59 §7] BY 245 AFOE ASHE [ORFE Ak
of SI% WEel ds, WFE-AW kel wgel A A% B A ol A Ak A= EA 93
R, e, A4 B 29 A% 27 5 94 a4 od 47 Qs dojue AL AT S8 9%
of hsh FRE AAe] FYel ARA JFS FRE {7 W axe] A71Go] vhe Fastet

T 1] BAE vhek g Fele) f7] By HaFdel 3 A%, /w10 A RG0S HA
AlE AAEUDE B, 53 AEUDSE ¥4 71W30) Aol AWES Fal )¥e] Ak E FE 59
geEe] e AR gaddalveng AU £ gt B S, =3 ) dds

(41) F-Eo] FAe= Qlste] dAl stk ARl AT
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I 42 JEs 7] Al AYMES] Holk dRE Ues FAHE A2 HAUES Xdste f7] BF vxE

2 tgo) glojA], 7] Al A-™EE 7] A2 AHE o 82 4 9o,
oo glojA], Y] A2 A-EE e (filler)E XT3HA ol 4 Q).
B oago)] gloja, A7) Al AHE:= V-Te = V- AlF9 |~ Z23e ¥ 4=
B oabgo] glojA | A A2 AUEE V-P-B-7n ALY FH2 =98 x3e 5= v,
2 A lojA, Y] Al AHUES Y] A2 AUEE AAXoR Fd3 4
thermal expansion)& Zr=% FAJE 4 9y,
Eodbgol glojA . A7) Al AYWES} A] A2 HAHAEE A7 (30 ~ 90) x 10/ K A5 (C.T.E,
coefficient of thermal expansion)S %

2 gl qlojx, AV Al AYEE 7] A2 A-UERY f8 Ho] &% (glass transition temperature: Tg)
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A F715d ¢ ded, ZYdH =% (PES, polyethersulphone), Z#]olad# o]E(PAR, polyacrylate),
ol el = o|m =(PEI, polyetherimide), EZ g =G o]E(PEN, polyethyelenen napthalate), &l
gl Hd2ZgH o] =(PET, polyethyeleneterepthalate), E&]#ddl Asle]=(polyphenylene sulfide: PPS),
ol o] E(polyallylate), Egolv|=(polyimide), ZZFFHUOJE(PC), AEZ A~ EF o}AH ] E(TAC),
AZZ 0~ olAEHo]E TR QU|o]E(cellulose acetate propionate: CAP)E o]Fojx IF o0 ZXHE ML=

F7led o o

rul-kl iu m}u

spel A1 719(110) Jffo o FEHE i FE Aol Al 7]9(110) Tk AdE PSR gt
gy dde] Al Z1#(110)9] vhg WEko® FEEE AW gl Ao Al 7] (110)2 HFEA] Fy
AA2 A% do s %iE‘r. o] A% #&o® Al 719(110)S AT 5 Utk aHo=Z Al 7]9(110)S F
4e A9 Al 711002 g4, H, I3F, W2, U#E, Helg, =24, 2Edds 2"(SU0S), Invar
g, Inconel & % Kovar gaFO0= o]Fojx Loy Auy shy oS X3 = glor}, old 34
HE AL ol k. Al 7B(110)e F4 Fd=2 FAe 5 Q.

HIF ZAehA] ghgkont Al 713(110)9] el Al 719(110)¢] FEd3% & A4 JAFE Adstr] 9

o] By F(R|Z=AD)o] B FHE F= 9l

19} o] TlAZgo]E(200)7F TRlE Al 7]F(110)S T A8 o] 5 (200) Ao wix|E= A2 7]19(120) 3
Atk o] A2 713H(120) AA] ZEbaAl 7wl olug) o3 7o thorel TalElA] 7|3S AL

Ko, o Yoyt E5%E AT £ Tt

AL 711107 A2 71(120)S AAE@I0)6] 23] FHEG. o9 e AAEMUI)RE 2~ =2 (glass

frit)o] Ab&= 2= Qlt}.

o714, ¥ gl A Arde] wE #7] 2

(]

o e

1
H

A~

T

2~E&do] Ax(100)= Hel(filler)E EFsiH Al 7%

(110) ¥ A2 719(120) 225 A4 AL o|4=] e =
2 dx= IAEY e (filler)E EdalA] &= A2 2d 5(412)2 RS *1345(410)2 —TLH]O}% A&
d Exog 3},

ditdos, HAAES F4sp7] fleiM= WA =es 28 do]~E(glass frit paste)E Waofob At o]
g 2P ZE Fo]~E(Glass frit paste)® IHEA FA = I-9-tl(glass powder)ot, A1 H|FF
(vehicle)® €tk 7], Fe§2 39-tl(glass powder)= HE 470 o] 33E 24& 7HAe FEE
A F 7FRREA, 2] B $o AYES] FAE tq ot s, 1 AFo] ty o 20% o7t HES A
2 A (milling)S 34 Bk, BHE ty°] 3~30umel=®, ZFPx I$U(glass powder)e] Hi YA
0.6~6um’} = ojof @ic}.

A9, 7] H3F gaZgo]l AX(100)0] AEHE Al 7]9(110) 2 A2 7]$(120) E TA A/5Y A9
AYE FAE Yste] Fe AWAE(C.T.E, coefficient of thermal expansion)S 7FAE F8& 227
o, S =8 #o]2=E(glass frit paste)el AFEEE =2 3-9-tl(glass powder) = C.T.EE $F7]
ko], A1 719 (110) 2 A2 7] (12007 Hdjgk ve dYFES HAoF .

add, AREMINE FFAHeR S8AIAA Al 7111007 A2 7]F(120)S FHE] YdAe, ARE
(410)7} 7Fsdk W& 2EolA FHolol ahar, H2 Fo= & FelA Al 7](110) 2 A2 7]#(120) 3 &gk 7]
AN AFE FAstolof sh=dl, olejd fels EHoR ¥ C.T.EE 7HA Hol dar, #x ke A
2 el 5‘4"43}@ =3 3 WEAAS Y. =, ZFe ggolx= AW (crack)o] HAsY] HA At

weba, o] sk oFsk YFEAA 2 w2 C.T.EE B 9], 2L 2 #o]~E(glass frit paste)E

=2 Fd2= 39-t(glass powder)ol]l Algt® (ceramic) o2 o]FoR & (filler)E
Z# 2= 3-9-ti(glass powder)2] C.T.EXRt} Z& C.T.ES 7IAE= EZo|d i3 &4
5 glon}, FxAQ MR @ A C.T.EE Fdsl7] Yste] S(negative)e] C.T.E
= 7]'7‘15 53 "Ef(filler)E9] 5“‘3301 AbgE 4 Qo). o9} ol " (filler)E S 99t (glass
powder)oll H7Fgto =M 7|AXel F=(dE 59 Young's modulus, fracture toughness 5)Z AL 4 9
th, WhA, ole} o] AMEVE He(filler)E ¥ A, 7IAAA BE7 == AT, Yk T4 Al

efol SHo] FFHol L8|y AFo] vt dido] AT F S

g, o9} o] Zdlx 9t (glass powder)ol L (filler)E H7IsAl € A, 54 (flowbility)e]
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F43%] AstEvks Aol AR A, Sl ZF #o]X~E(glass frit paste)®] frE Ho] 2k
(glass transition temperature: T+ A1 7]¥(110) 2L A2 71812009 28 Aol 2L(THHT H&
BAZ, Al 71110) 2 A2 7112007 ZE2 ZZ Ho|2E(glass Irit paste) 1+ AWM sHebA el
Agto] o]FoR|X| gkar, A A S LB FHo|2~E(glass frit paste) =AM} Al 7]#(110) 2 A2 7|
(12009 #A4F £3E, 29 717448 Aol dolupil frt. o]sh 2& 7)AH Agte] A@atA o] 0147
AeME =2 S5 (flowbility)o] &%=, Fel2 349-ti(glass powder)ol & (filler)E H7istA 2
49- 32X (flowbility)o] F243] Asterct.

fl

AvpHog, ofd YFAd 9 %o CT.EY AT 7AH Axe s e FUx 23l Holx
(glass frit paste)ol Be{(filler)E H7lsh= Zlo] wpehzsh Wi, SEA (flowbility)S FEA1717] %6}04
e FH& 28 Fo]~E(glass frit paste)o] & (filler)E H7IskA &+v Ao] vpEsitte EEHQl A

Fo] TAEA H= Aol

olsh e BARL AAsy] Slstel, B owwel A AAde] wE 7] % tiaZwe] FX(100)E AAE
10)E FHow B Ao Fol AFH dF TxE G4HE AL d Ao dh 3, AUAEMUNY F
A RE 2 AL W10) D A2 A1R12003 AEHA g RRelE BH(filler)E TP AL U=

(4115 WXk, o3t WEAA 2 = C.T.EE BASE B AHUEWUINY 714990 Z=
AT, B, AL 7] (110) 2 A2 7)T(120) T HESSE FRole e (filler)E XFsHA &
UE(412)5 wix|sle] 3EA(flowbility)S @A o=H, A1 7](110) = A2 712(120) 3 A
7ke] 71AIAQ1 Aol d&3A o] FAXES Fr).

A714, A (filler)E XT3 Al AHEMUIDE 72420 oaAAH 9 A C.T.EZS =
3-9-t](glass powder)ol S(negative)? C.T.EE 7IA= E43F e (filler)E°] §AsE, gwtde 74
o "elo) H&S o B} 5087, IAA FEE TS wAY 5 . o] 4

powder) ©=9] C.T.EE= oF (70 ~ 200) * 10/ K o]UQ 4 <lth. 7)o QA Awe] A= AolA], HEH
o2 A1 AAEMUIDE C.T.E7F oF (30 ~ 90) = 10 / Ko M9 WelA 715d 3 g e e 4=
ot o} e Al AHUNEUIDE FASE EAZE, V-Te BE VW AdY FPxs ZRS gATE § 9

4>

o

rot

A, Y(filler)E EIF8HA olysl= A2 AAEMI2)E Al 718(110) 2 A2 71312009 C.T.E(¢F (35
< 45) % 107/ K% o= AE §AR CTES 2= AR 348 $ dvh F, A2 AWEMU)E C TR} o
(30 ~ 90) * 10 / Ke] W9l uleln Asd @& A4 e AHNES @48 + A, ole) gL
HPQP ol 71AH BmE osht SEA(flowbility)e] 53ttt ol9h & A2 AANEMUI2)E FAE
, V-P-B-Zn Alde] Z#x TS AT 5 Ut
o9} o], Al AHE(411)E A= EZAF A2 AHUEUI)E FAste 242 AdHo=z {3 C.T.E
(e 50 * 10/ K)E Z%Z a4, A1 AAEUIDS A2 AAE(412)7} AFs
(residual stress)el]l 93+ T @ (crack)e] AR o3 E 5= Zo] v}

EE
2 ol
ol
o
O

olstel At Al AAEUIDE FAsks 249 A2 ANEU1)E GAss 2de] 546 sk ujmat,

wWA, Al AHEUIDE At B A2 AUEMIR)E A ARG fE Aol 2XZ(glass
transition temperature: T,) % =% (melting temperature: T,)°] I, d& E°] ¢F 30~50C A= Zo}
ofF gttt 1 olfrE vk Ak AA, &4 Al A2 A 4‘5(412)2 PAste EE2 Al AHEUIDE A5t
= ‘jﬂiﬂ' ol =3, 1A Zojof gt} o]e} o] A2 AHUE(412)F A3 2ol sl H5o=2H
A1 AHEUIDE A3 B A 28k vl (binder) 2 &v(solvent) FFEo] 7] TS FA3hH kA
Uz 4= glom . o] 73S 5240 2L A2 AAE(412)7F A9 ?D} TS A2 AHEMUI)E Y

Aol A FHo=2M, Al AHUEMUIDE st =46 rEol de e (filler)7F A2 AHUE(412) 714
HAFEo] 5ol KAl vk =, All 713(110) 2 A2 Z]E(120)e] B (filler)7F HFdh= Ao

[e]

w3k Al AHE4ID Yolls JH(filler)7} E3hE o] glomz A2 NE4E(412)7} Al AAE41) R &
EA(flowbility)e] A Avt. o], A1 719(110) 2 A2 7]3(120) 3} Hals= A2 AHAEMI)E ZFF0]
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8l

rr
mlo

we

YYT & QA Ak,

w, Al AHEML) Wdle e (filler)7F X gJerm=z, 7|AHQ] FL(dE
fracture toughness %)+ #|1 AHE(411)7} A2 AHE(412)H ) =t}.

il

M Young's modulus,

ojg} e H dbo| oM, ME Hele Al 7] (110) Z A2 7]$(120)3 HHE(410)7} FAFE C.T.EE 7}
AozM, AF SY(residual stress)ol] 9 A& (crack) o] MAHE a3 94& = Jdub. =3, A1
719 (110) 2 A2 7]#F(120) 3 A A5 A2 AUE(412)9] 35 (flowbility)o] &dEo=zH, A1 7|3
(110) = A2 71#(120) 2 AHE(410) Fe] 71AFQ] AFo] A&} o]Fo X FAll Al 7]#(110) L Al
2 719(120)7 AHHUE410) e AW Hute ¥ gd=v} f%WEli B9E 98 4 . =g, Iy
(filler)7} AdE o2 71414 Zdo] ozl Al AHEMUID 7 AUE(410)9] FdHol mxgozn, ¢
ol oJg Wo] BAHE &E & F vk volrl, e (filler)7F ASiEE Al AHEMIDZF A2 A
HE(412) UFol F8R2o=2x, A& (filler)7F 24 A1 7]F(110) 2 A2 7]FH(120) 7 FEF3HA] ZA =
web WEA o] AEHe aE 25 F AUn.
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rr
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4 B 9ol e AAde] mE f7] WY UaZdel FH ANE AFHoR HASE Gunol,
A=k

T 45 Fxed, we] g AAlde] mE {7 @ gl AX(101)E Al 7]$(110), t=Z# o]

F(200), A2 7)#(120) L HHE(420)E EJ‘JE} A71A, & dHe] e 2 A]oil°ﬂ e §7] w3 gad
ol FAX(10D)E, A7) A2 71312009 A7) AAE(420)9 FEeE Jdo] 424 Zole E#MA(trench)7}
PFAAHTE HolA deg AA o9 %%E}.

=, ARES FAV FAYE A AT
71 918k, 2 AAdeAE A2 713(120)
gttt of9f o] A2 7]W(120)e] &7 Z
A2 AHE(422) E Al AHEM2D)E A=
Aoz 38t 715 (Newton Ring) 9] 3

z N
ol
N

S

A= Apstel gt A3 1 FH (Newton Ring) ol B3-S =3t
A zZlolo] E# A (trench)(121)E A= AS o EAHo=
9] E#:X(trench)(121)E FAI3 & E@WX|(trench)(121) o
Ao aM, Al 7]F(110)F A2 713(120) Alele] kAL 7+
370l H

A= ads 4+ AUt

&

%HU

% o5t B odyel ®ouE A mE §7] 9F vxaEdel 3Ad UVE AFHor mAst:
ol
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Fzepd, 2w & g AAdel mE f7] 23 vaEde] A (102)= Al 71%(110), HAE
&l A AUEUDE THIATE. o7)M, 2 U] ® D}E AAjelel we f7] w3
t=Zd o] A (102), A2 AUEM32)7F A1 AAE(43D) ol #8851 3o OME} A1 7194 (110) &
OHﬂZQQEM%LJ%m%Z(3D‘”ﬂ2”aEM%V}ﬂﬂiﬂ¥%I%fﬂﬂﬁ SR B
oh.ooleh 2 Aol 9Jste] f7] W tiagEe] FA(102)9] AT SolsfA = ﬁﬂ}% & 5 ol

e A AAdel wmE 7] T HaEdo] AR A
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A, AL 713(110) 9] dwel Hagel (20005 AT o714, Al 713*(110)0
ofyel ofA™ Y} Fe v ZiEA VRE A R 8
o] A1 7] (110)ol= Baol wet M ZF(nEA)o] 1 FHE Fx it}



[0063]

[0064]

[0065]

[0066]

[0067]

[0068]

[0069]

[0070]

[0071]

[0072]

Ugow, E 6adl mAE ulel o, A2 )we] Ave] EAAS FADG. e, A T FAI
A A9 wAT 5 A Aol o@ #8 T (Newton Ring)] FAS WAal7] Slafol, & we] 9 A
A el =

oo W {7 & faZHe] FX9 Az WA= A7) A2 713(120)2] A7 *‘E*E(zxzo)sa} A&t
JdAo 2 Zolol EdA(trench)(121)E #AF ). o9} 2 Ed: A (trench)(121)o] <3le, A1 7]¥(11
0)3 A2 7174(120) Atele) AL iAo zA Fe HdFY (Newton Ring)d Ao WA HE ans 4&
T At}
oz, & 6boll ZAE Ble} o], v EAX(121) Aol AF A2 A¥E422)E AT, S, AR A2
HAHUE(422a)9 Aol dHF-Fo] EAX(121) ol 8= Aot} ofe} 2 AHH A2 HAHE(422a)2+ 4
%3t vle} o] del(filler)E Z38HA e AHEES wixsle] 24 (flowbility)S Ao 2ZH Al
713(110) 2 A2 7123 (120) 7 AHE(410) 1H] 71AAR] Aol 4EetA o] FAAES ).

Loz, = 6eoll Z=AE uke} o], AR A2 AYE(422a) Ao IHE et Al AHEMDE FA%
Tt} o9} o Al AHEM2)EE A& vkl o] A (filler)E XS AHAEE wix3le], oFdt W%
A4 2 & C.T.EZ BAsE A0 A-E410)9 71AZFC s dF4A,

ggoR, & 6dol ZAIE vkl Zo], Al ARE(42]) ol Al AHEM421)E HEE 35 A2 A E(422b)
= =

/AT

1:
s

2 YAk, olul, S A2 AHREU422b)7F Al AAE(421)¢] Hojk dRE o B A2 AT E(422b)
= gAsle Ao] utgAsit. o9 & FHH- A2 AME(422b) R A& ulel Zo] A#(filler)E E3Ha}
A e AHMEE wjx|ete] 5 (flowbility)S FEAFS=ZN, Al 719(110) 2 A2 719(120)F} AHE
(410) 7te] 71AIA 0 Aol Y&sHA o] FAAEE g},

o 7 & geo] EAIFE HIe} o], AV AHUEMINE wWAER Al 7)B110)3} A2 7B (1200
Agtsitk, =, do]A A7) 5L o] &3] AYE410)0] FEAH R HolAE FAlsle W S osle] A
HE(410)2 A3 oEA A1 718(110)F A2 7]19(120)S 3},

ol¢} e R whdo] A, MR HeE Al 7]B(110) Z A2 7]3(120) T AHE(410)7} FAME C.T.ES 7F
oM FF ¥ (residual stress)ol &3t T (crack) Lo HMAHE= 32 4S8 4= ). =3, A1l
713(110) 2 A2 7]13(120) 7 A7 HEse A2 AHEU22)2] EEA (flowbility)o] &Pz, A1 7|
(110) 2 A2 712(120) 7 A E(410) k] 71AIZ] A o] A& o] Fo X = FAlol Al 71#(110) L A
2 71#(120)3 AHHEM10) Tt AW Hete ¥ 4d=rt FHEHE a4E A ¢ Jdrk. E=3, Iy
(filler)7F AR o=y 71414 Aol -zl A1 AHE(421)7F ARE(410)9] F4Hol Hﬂgziéﬂ, <]
ol oJgk Wyo] BAFH= adE & F vk volrl, e (filler)7F A== Al AHEM2D7F A2 A
HE(422) U &Bo=24, do(filler)7t AR Al 719(110) 2 A2 71#(120)F HE534A] SA =
wetd WEAAGe FaEe ads 48§ .

A0 ARZ gy or EAEHE GHERA

, "zsee] (20002 -

T 7 e, AL 719(110) el H4 e vt ERR 4~E(220)5°] FH|EO] glar, o] uhul E X
(220)5 Z45ole 71 wF 224230)7F HHlEo] vk, f7] whd AxR(230)= BH EA] 2~E](220)0] 7]
Hog AA4d saA=(23D)3, Al 719(110)9] AA(ZE)ol 24 wixg HEFd=(235)3, FaHdF(231)3
A 5(235) Atolo] wjx|=m Hojw P& EFshE FHE(233)S Ty gttt

_1

A1 713(110) Aoll= AoE A=F(221), &2~ A= 2 =gl A3(223), WHEAZ(227), AlolE AaA9H(213)
ul F13=1

2 S AA(215)S U HEr EAAAE(220)7F FrHIE O] vk B8 HF ERAAEH(220) A = 49
EAE el FAEA or, REEAIS(227)0] #FrlER THlE f7] Y E/AAE, de2ew ghjd
A2 o ERAAE 5 GG e EQAAETE o8 5 duk. o] HEr EWAAE (22009 A1 7]
(110) Atolelli= Bad utel ded SAbol= = A2 YolEdtol= goz d4gd By (21Do] ¥ 74|

2H230)= T diFgFd sad=(231) 2 FA=(235)3, ol A= Ateld JiAlE fr1ER
TUT(233) Hol= THTE xddt= AorA, B )9 FES THE

4 i
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[0075]

[0076]

[0077]
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[0080]
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[0083]

SES0dl 10-1234229

SPAAF(231)2 o= HA=9 V%S stal, S (235)L AR A5 7ss dnh. B8, o] sAhdT
(2317 oA F(235)9] FAL Wz B F5 9}

il

Sad=(23)E FREAT T WApdFoR Fujd 5 v FEdSoR Jd del= 110, 1720, Zn0 =
In0:% FAE & i, vabd=so® Fuld wol= Ag, Mg, Al, Pt, Pd, Au, Ni, Nd, Ir, Cr %= ¢]59] 3}

e =og FAYE v 1 9o 110, 170, Zn0 E¥ In0:= FAE =S 7H)E 4= r}.

9

(235 % FHAT £ ATz #e)E 4 ed, FHEdses2 € w= Li, Ca, LiF/Ca,
LiF/AL, Al, Mg T=& olE9 ggtEo] sad=(23D) A =(235) Alole] F3H5(233)S #dalnsd 5%
w2 9lo) 170, 170, Zn0 E& In0; 59 FHAT A48 EF=Z JAFE BFE Aoy W A5 98
TFHE 4 duh. aga, vAE Ao s u)E wol= Li, Ca, LiF/Ca, LiF/AL, Al, Mg == 0|59 33&E
Sztgto = e 4 o),

o

ru1o

g2 A ouH(PDL: pixel defining layer, 219)o] A2 =(231)2] 7MdAElE dom gAHF(231) ¢
2 FAE ZES FujEg. o] shh H9u(219) B 49S AosFe 9 oo, gawT(231)9
7PgAEl ek tgd=(235) Atole] HAS HE SadT(231)9] HAtE] A AAV HEeEHE A4S W
Aoz gad=(23) 7 FA=(235)9 GFS WA JTE ).

SPaA=(23DF FA=(235) Aboldll=, Aol W3S EFehs vFd FH5(233)0] HlEn. o] Ft
= 3

UL e et
lo =)

A B2} vﬂ%’% Age A9 AE FYS(HIL: hole injection layer), A& 4%Z(HIL: hole transport
layer), 7] 23=(EML: emission layer), A2} %42 (ETL: electron transport layer), Ax FY=(EIL:
electron injection layer) o] & & H3e 1x=2 AHZ=xo] dA=E 4 gom, AL 7153 #7] A8
= g ZgRAobd(CuPc: copper phthalocyanine), N,N-T](yZg@ll-1-9)-N,N'-tjgd-dlxd  (N,N'-
Di(naphthalene-1-y1)-N,N'-diphenyl-benzidine: NPB) , EgA-8-3lo|==2AF=d LFu|F(tris-8-
hydroxyquinoline aluminum)(Alq3) &S W|E3] A A8 7lssit. ol AEA f7182 vfRIAES 9
&g TF3 Fo HHoRE FAdd 4 At

=4

AEA flEe] Aedde dl & FESHIL) B $EFFENL) o2 hjE 25 M ¢ o, o] o,
7] & $4Z0®  PEDOTE AMEStx, @F=o7  PPV(Poly-Phenylenevinylene)dl % ZgZF
(Polyfluorene) Al & L&A F71&2S A3},

ol st 7] W AA(230)= 1 3HE-9 HhE EWAAE(220)00 HU|HoR AAE =, olu ®E ERNX
H(220) 8 Y+ Feseh(217)o] FuE AS, f7] #F 2A(230)F Heksh(217) Aol # , L1y
224123009 BAAF(231)S Ferst(217)0] FHlE ABRES B vty EWAAE (22000 Ar1How

1

==
;
)

d, sl B4R 7] BE 2xs0E A2 191206 ela DAY, A2 71R(1200e AEE o}
ol Zebx w Eebagd So) G Az I48 5 Uk

2 g W ZAIE AACE Fum AYEoy ol dAAEQl Ad EdsiH, dal 7E wokollA F
Ao AAe 717 At o] 2RE thdt Wy E w5 o2 AA A} vhssitte A4S oldld Aot ket
A, oo e Ved BE He e AR EATFHLAY V1Ed AP oJste] AsAor & Aot
P2z 47

110: A1 7| 120: A1 7|

200: TlAaZ ol 410, 420, 430: AHE

411, 421, 431: A1 AHE 412, 422, 432: A2 AHE
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