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Abstract

We introduced novel fabrication method and a composite emitter structure
with graded-connecting layer (CG-EML) for OLED by utilizing a conventional
R&D thermal-evaporation coater.-Hole-transporting NPB/electron-transporting
BAIg doped with green fluorescence ‘C545T was selected as the composite
system of mixed hosts and guest materials of study to demonstrate the
advantages and attributes of the CG-EML OLED. Compared with conventional
bi-layer (B-EML), composite-emission layer (C-EML) and graded-emission
layer (G-EML) devices, the current efficiency and the lifetime of CG-EML
device were superior, especially in suppressing concentration quenching as was
found in G-EML device. Lifetime of CG-EML OLED was also 13.6 times better
than that of B-EML by the formation of a fuzzy interface that promotes better

the charge balance in the doped emitter.
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20%Algs/ (75 A) NPD: 35%Alqs/ (5004 ) NPD: Algs: C545T ([1:1]:1%)/ (150 A)
NPD: 90%Alqs/ (12 A) LiF/ Al -

F RS F4B 115 Hrr - H A 22 fikscFx g M50 H> GM>
uniformly mixed - ¥ 43% 5 uniformly mixed =+ 4e> 1 NPD |4 % & p

€ ET - L R

WAL RS 2P RIS A A g

Rl

TS A e~ NPD 2R 0 T GM USRS T g Rk

4

T EHTF T FFREDBIE A 0 FY GM 2 255 F >t uniformly
mixed 7~ 2 o @ HJ &2 #x 3o L3 @R F G 0 BT - T
e 4 L 3 0 TIRE LB ® Do

¥ - 2 5 o4c@ 1-16 #1023 i¥E &8 B 5 uniformly mixed > GM>
H» e 3% 5 Fl uniformly mixed % 4g2 % & % Bl < # i [Algs ] 3

AP F LA WG ok dliE S BT ik S iR 0 T

uniformly mixed 24§ # & e 2 & &%
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-
NN

< 10| g
E -
< 3
> 8
| o
o &
S 4 e
o L

0 \

0.1 1 10 100 1000 10000

Luminance (cd/m?)

B 1-15 ~ HJ(m) ~ uniformly mixed(®) - GM(A)Z &5k = i+ (@)2 »ic 5 34120

1.0 | AV, ' ' "
o 0.9 _ -
2 0.8 ]
g 07L —m— Heterostructure )
g ’ —A— Graded Mixed |
5 0.6 | | —e— Uniformly Mixed s
; 05 —<— Phosphorescent ]
® | .
N 0.4 - Graded Uniformly ]
£ 0.3F Hetero Mixed  Mixed Phos |
8 - | Lifetime .
prd 0.2 | (trs) norm. | ~8000 | ~14,000| ~24,000 | ~25,000] |
0.1 | | to 100 cd/m? i
00 Y PR | L | PRI PP

0.1 1 10 100 1000 10000

Time (hrs)

B 1-16 ~ ~ 24 v 3 & 8 pl @
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. Fﬁi;gn?}?m% PR SRR T AR Y S

NPB(NPD) A|q3’ e 4 . *%mﬁ\%‘%v% @#BP\? o IFwmIFit2 T 0 B -‘%]1

PBoAeni B Gt R kL (C545T) i
A ED MaEz nid o gk y gty Ll
B2 Algg 38 kA+ >~ Graded 1 = 2 p > Flibrie ;8 S §ler 5

£

VR N

Ak e S e T A1 Algs w ko
T 3 % > Bilayer 4v Mixed =~ i éhg jiac g 2 =0 & AL B. Chwang 22 GM
BHAR o v R kA CHABT SaF ko e e g N A F 2 GM B e
- B EIF R I T COM B SERRERA oo Tk
B FG ' R Fgew S £ el £ 4 L C545T & * > i & GM
e i e KAt HY A e Tk S i dieh sl 3 AL B kR & GM A~
g Rk BRaER > AT L ed GM AR T kg o T b R
7 B3 HI 2 uniformly mixed i~ i F (74 6 -

2010 & N. C. Erickson % 4 & #* 3 f87%F k443 TCTA % BPhen 1% 327
ke E AR Ir(ppy)s > f1F i VB S HE(G-EML) o = 3 el 1F

SRR KB Btk AR X B RS BH(D-EML) g

3 AR HE(MEML) o 88 — 4 48 enibrie 8 & 2 4cf] 1-17(2) 7 -
AT LR 5 100%: TCTA 1 5 Hi5K &z k& 5 100%:h

BPhen » @ Ir(ppy)s B 12 2%2_ ik B T BB e EE B L E P o
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FHEE S FERL MEML B2 TR E T BEHAL 95 4
FIEBAEY S RETF T IS AGIEFAE > L ERAMGHEST
BTEFRACET AL RTFLF LT THEIR God FRATHE K
Atz BB PR E 3 oard % 0.25(+)0.03 % ~ BB ## F ] L 0.28(+)0.03
Im/W; @ D-EML = i d ¢t & B H3a + 35 & 859 % ehic B 4p 03t M-EML
BHEHF LEATF RS BB HIREF K L 137(1)0.4% ~ B
Forxdpl G 47.8()3.3IMWe A GEML ~i2d * L 2L F%% 00 § o4
i3 T 4=, # ¢ TCTA £ BPhen 22 HOMO 4o LUMO ¥ chii Fidp 3§ = » 4
Bl 1-17(b)#77r > € b R F ~ R F & B A BPhen 2 TCTA # & » kR #

S Ir(ppy)s 2 23S i fe B o BrF L LI A sl )3 S

P @ E S RN A RA kR el L Bk R S g 2 B
PrFEHE o BB MR a2 5] 19.3(2)0.4 % 0 BB FoarF s i

Fl7 66.5()1.3 Im/wi .

—TCTA
= == BPhen

=--=-Ir(ppy),

R 25eV

29eV | [3.0eV
TCTA Ir(ppy)a BPhen

Composition (wt. %)
B

| 5.3eV
20l 5.6 eV
b N 6.4 eV
0 20 40 60 80 100
Layer Thickness (nm)
B 1171+ (a) 8- § 8/ ~ 22 %4 (b)TCTA~ Ir(ppy)s = BPhen 2 it F¢ M
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B AR AR S £ R Sk i Rl AN A N RS
B o MR L B G R SRRR R EErE S B g
IRCRE AF S A TR SRS o 2 er T e I TRAE I Sari s A

2002 &> 5S4~ HaC. -W. Chen & 4 3 41 3723 & & (interfacial fusing
layer) e i ko B fdes 1A kL EbE R o doB) 1-18 7T o
£ #-T JF I 4§41 DPSVB (T4~30°C)%r BCP (T(~80°C)A |4t » ** a-NPD
(Tg~100°C)/Algs (T4~170°C)2- & f= TATE (T4~150°C)/Algs (T4~170°C)2- & >
- F AR EI NS > DPSVB & BCP #-¢ #4c: HTL & ETL @ 2
ARG ARG BN TG S Ao FRITRREF kS P Y
EF L > # Foayx s jE 14 Im/W 3% 25 20 Im/W > T’rﬂf‘f e84 DPSVB %
BCP 72 2 a3 d o ¥ e B30 i » 2 @31%] C R E R Rt

1 2R 7 e so oy [22
]7:’7‘5’%”}5 fj}ﬁgiﬁ;f#?f[ ]O

Interfacial
Fusing Layer

a) LiF/Al

ETL
HTL

ITO/Glass

Bl 1-18 ~ 3843 & K ST R Nl

(b) LiF/Al

® 9
Annealing |® ° °

ITO/Glass
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2003 & £ W4 BEen Y, Shao & A Bl %7 R v b FE LR
Bl Hap o 1% A R HEE L R R R Tl e i
%o |4 TPD 22 To/Ty 4 %] 5 50°C/170°C @ Algs 2 To/Tm ~ %] 5 175°C/412

C> 2w TPD # g B EE R AlG K> Fla b4 > TPD %5 .3

R F R ER o B AMEF FMEFFH A o TPD M £ &b 5 & ¥
BT R 5 @ oAn s A|q3HLrILLLL B 4 A ’*igét » T A E L p2RA, =

ibr g 3¢ i 3% % 4 (naturally-formed graded junctions, NFGJ) » i #-p* Z 4

Whe s Py it 2 pA Bje et oy ~ E R ER A 0 4o R

1-19 #77F » d Sofek gl w g B el £ FRER o Aot B4 2 v A 2
A N A AT RS R B G ONFGI R 22 s F e B

Bo Lidipd 2 ig o0 An Rl d ihaddiir 26 F .

g

Absorbance (a.u.)

-]
=

-
-

L . "
Relative Conc. (%)
2

= &

1 2 3 4 5
Layer #
T ¥ T T
250 300 350 400 450
Wavelength (nm)

5
3

B 1-19 ~ NFGJ ) 42 2_ & vgex yg sk 28 2k B A 1 [
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+ & OLED # § #: C. -S. Chuang % SID 2011 % % 7 12 NPB %

BAlg 5 i3 X Hplrsed ¢ § LT Lk EY53 > fliree 24p e

e V5 % B HE(IG-EML) » 4o 120 67 o &7 2 B FiRE S
(B-EML) ~ £ 3 %48 B4 (M-EML) ~ - 4bre 5% 2 H(G-EML)  #i -

# A g4 A ] 3 B-EML: ITO/ Oy CF/ NPB (60 nm)/ NPB: 3%EY53

(40 nm)/ BAIg (45 nm)/ LiF/ Al; M-EML.: ITO/ O,/ CF,/ NPB (60 nm)/ NPB:

33%BAIq: 3%EY53 (40 nm)/ BAIg (45 nm)/ LiF/ Al; G-EML.: ITO/ O,/ CF,/

NPB (60 nm)/ NPBwo BAIg: 1.5%EY53 (40 nm)/ BAIq (45 nm)/ LiF/ Al 12 2

IG-EML: ITO/ O,/ CF,/ NPB (60 nm)/: NPBé BAlg:1.5%EY53 (10 nm)/ NPB:

BAIg: 3%EY53 (20 nm)/ NPBao-BAIg: 3%EY53 (10 nm)/ BAIq (45 nm)/ LiF/
Al > @ & A EHERITE S 2 e dof 121 & 4 1-1 #F7 -

T35 M-EML SSfp2 3 L A +o o BAlg s ot §l24 2 iF frd + T 7
IF MR REFHT o EE M B RekR > #F
M-EML $H3 2 eh@ iions » e g B AT F ol + @ﬁsa])é] R 2 &
BrE g HE 0 £ 4ct NPB &2 BAIQ i Fp £ 5 » 5 &8 Fig o g S5
Ao A ERE TR g § Lo GEML & F G @ o S
S LG S R EP Bk TR S R FEE LWERF
EgkR o R H T ied Mt B-EML A o @ IG-EML B4%

FF G o R AR S AL > XY A kA Y B F ok

Metrn et L2 S dkR > R A AT 13 P sma 24
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Concentration

>

NPB NPB
His . 100% —> 33% —> 0%
100% 0%, Graded- Mixed-EML Graded-
0% —> 100% EML1 EML2
BAlq BAlq
0% —> 66% —> 100%
G-EML IG-EML

3 Thickness

Bl 1-20 ~ G-EML 12 3 IG-EML % % & ik & A % B2

@ 3000 cd/m”
—— B-EML
£ M-EML
—0—G-EML

—o— |G-EML

o, 770 hrs
T T T B
400 600 800

Time (hrs)

Bl 1-21~ & ~ 22 4% (3 4§12

% 11~ & fE~ 1 A 20 mAJem® 2. T ch g k£ P

Device  Voltage Luminance Yield  Efficiency EQE CIE,,

V) (cdm?)  (cd/A)  (Im/W)
B-EML 7.8 2154 10.8 43 46  (0.55,0.43)
M-EML 89 2258 11.3 4 51  (0.57,0.42)
G-EML 93 1964 9.8 33 44  (0.57,042)
IGEML 92 2241 11.2 3.8 48  (0.55,0.43)
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- HANLIETNAF S EEROW S B H AR AF A BEERZ

Ba#d > e A S FHER2Z AP =Y > 33 FEE FapEpgt > *F
W iwwrie s B o AT BB F A G (Hetero) & 4 82 ibrig 58

(Graded) s #> # 244 & & Hetero: ITO/MCC (20 nm)/ NPD (30 nm)/ BAlq:
3%Ir(piq)s (20 nm)/ BAIq (30.nm)/Lig/Al-2 ‘Graded: ITO/MCC (20 nm)/ NPD
(30 nm)/ NPD (30 nm): 3%Ir(piq)s: BAlq (50nm) /Lig/Al- § & & % 4-B) 1-23 »
Graded =~ it 7 3 A 8 B3 Faxdis IR 5 2% 2. 4 3 °F iR>° Hetero

A @ A2 kT L d 100 Aot <L A B 20000 | pEP .

Conventional Evaporation In-Line Evaporation

\\\\\\\

Mixed Ratio (%)
Mixed Ratio (%)

NPD

[=]
(=)

Thickness

Thickness

Bl 1-22 - BREEEFTEY ZH> E VR
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Hetero Graded

Liq

MCC-PC1020 MCC-PC1020
ITO ITO
Voltage (V) 10.6 7.6
P. E (Im/W) 1.3 3.7
E.Q.E (%) 46 10.4
@1000 cd/m?

(a)

100 o ——r——
:\ N\‘L\ ®— Hetero
2 —a&— Graded
5 o \ 6500 cd/m \
s \
8 I 3000 cdlm\\ \ over 330000 h
g 80 @1000 cdlm2
£
R over 20000 h
°
@
N
©
£ 60
S
100 h
50 PR R PR ERTT PR ERTT PR PR ETET PSR
0.01 0.1 1 10 100 1000 10000
Time (h)
@80 mA/cm’

(b)
] 1-23 ~ Hetero & Graded ~ * 2 (a) % #-7 L B 2 ~ #2x5 (b))~ * 3 T3

&

|

iRl
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2009 £ F. Lindla % ~ # * 3 #% 4 4p 4% (organic vapor phase deposition,
OVPD)i2 % # i* 42 % i+ chiprie 3% (linearly cross-faded, LCF)/& 4 > -]
1-24 > =4 r2 CBP 2 TMMO04 5 1 3 L8348 - M-de d 2 5 4 Rk T30 ok
WikRBRD FLg N > Do B L3 LMW as LR THRa b
Bl ks B kppd o Li8- o o L4 (mixed-host, MH) g4t # o

Bk %d £ 127w LCF A 2 £ i MH = 244 R it g s

#AF o A AR BEF R GIFR 0 LOF A2 g 3o
B 16% m MH i L IRB SR g i 12%- i ui d 4t LCF

FREERTF T F 2L HE TR VEHTLUEML o 314 k7 B o F
oo FEFRICAB RS E o Mg d TR Y > T
S s fARH T %SRS KR E 0 @ R E 3o i B 4t MH
A TH RN E MHEGHS 6 - R P27 F Lol 3 Ll
F3og 455 &R EATEAT L2 B RRgH 4 > @ S F R S
BHFTE SRR b REBERORS YT LS
FRTF BERA OB E PRt MH k58 5 A4 & et S 0 LCF B
TR R e O T Sl

prebo TR BR S v R AT o d Bk LCF A Bk TR R 4 iRl
BRARALCF A 22 3aF v ARABMH A2 > e A 33k iFR GAre AR g

Foadpd o 43 EE MH A2 do@) 1-25 270 P
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mixed-host zone 40 nm
20 nm 50 nm
e e e e b s e
i @1, 180% CBP =8
EiEi m il
P 1 15% TMMO004 !§ :
§ ioim g =
g:S:Es%TE 31 5% Irppy :E:
- ' 1 1
RY RO P
| green
B4 doped doped
g area area
growth direction

B 1-24 ~ (@) 28 k48 F sk~ 2 (b)bre 5§ %~ 2

%012~ A g KRR foibrie 8 & 2 g @2

Red:green EQE
OLED (nm:nm) CIE /CIE, cd/A lm/W (%)
1-LCF 00:40 (.32/0.62 0.9 39.7 14.3
2-LCF (45:35 (L37/0.58 1.1 41.0 15.8
3-LCF 10:30 (L47/0050 42.2 329 16.2
4-LCF 55825 (L56/0.43 339 26.3 16.2
5-LCF 40:00 0.62/0.39 30.1 21.6 16.6
6-MH (5235 (L43/0.53 33.3 24.8 11.8
7-MH 10:30 0.51/0.47 278 19.7 1.6
8-MH 15:25 0:57/0.42 231 15.5 11.5
1'0 i 1 ! 1 1 1
0,941 -
S 0,8+ -
8,
)
o
& 07- i
£
E
=
0,6 -
——sharp interfaces =
0,5 40 nm cross-fading L
0 200 400 600 800 1000
hours [h]

B 1-25 ~ Bk iz k2 i 3 (T & & B pll)
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S.Lee & % % SID 2012 4 # 7 {1 * & 4ibrie 3 &4 (linearly-graded
mixed host, LGM) % # & ¥ ¢ g% OLED =~ 2% 4o 1-26 #7157 » 4 w)+¢
s AR B0 AR ORARLGM BH 0 B PR - AT TR
6 3T M 4R HCE o T BRI R A S R R a2

Bl 1-27 5 Ed prk A~ R eniIF Rl > B P m I8 S R ra B e
B> @ S04 A& LA B B (LCGM)E B0 g el B (UM i

R E MR EFRMBRAF LY i 2 PR BB TR
31 LOM B8 UM S e v e &L Fid 2 jf £ M 1% o

mAKEE e o3 B 128~ 2(C)2 A (D)7 40§ A ] F K
BT TF GRS B A S iR R A R e g e A
D)tp s ~ i (C)en?hZME S FE R T 2 FEF T+ 2L B 6w
RN R S R -

R 1-29 7 R0 § 4 B0 LGM 22 UM & 2 & it T+ @
- 2 B MR RS UM R Eon g T R g R P AT S Y LGM &
o iFHfedhd 3 LOM S E T g K Y (AT I Y fonagRi

FH2Z P RERFwFLE DY BB F K+ A EMUETL #4
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L
/

i e g w—

— =

7 \
I\ A

& o4 2|nch
e rr—s

5 g5 Flrpic Bphen LiE/Al
(2.9)(2.85) TmPYPE Bl
ITO---- (2.62] 4.3
4.9 (2.78)
_____ 55
MoO3 | 5.7 |L=:2
| UGH3
! (3.5) [ 6.68 ©4



20
18 omm 2o " N (B)
16 :W /
\
14 (A)
121 st | GM
St (C) —UM
& 10 w8 w0 Firpic Snmiw Firpic 25nm
“ g ~e—w Firpic 25nm/wlo Firpic 5nm
6 -
4 - '
|(D)
d W‘
0 1 I I
0.01 0.1 1 = 40 100
Curmrent density (mA/cm”)

Bl 128 « *H38 8 5 e Tin i A M A )

EQE (%)

5 e oo @ m“
& =8| GM30nm

61 A% —a— LGMw/o Firpic 1nm

4 —t— GM w/o Firpic 3nm

2 —&— LGMw/o Firpic 5nm

0

0.01 0.1 1 10 100
(a) Current density (mA/em’)
20 == M 30nm
= UM w/o Firpic 1Tnm
== UM w/o Firpic 3nm

4

2

0 . . .

0.01 0.1 1 10 100
(b) Current density {n’uﬂjcmzj

Bl 1-29 ~ (a)LGM (b)UM =~ i »x £ p) @)
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R

1987 # 5 = IR BEA S OLED BB 40 1 17 # R B

-

5 &

Fypimod e ke 4 2k HOMO i Ff 2

-~ ‘0\

R

1,\4‘<

44 OLED 1
LUMO i FF 1% B 425 B HOMO 2 LUMO it F# % ™ fie i & 4 2. it i >
FATHKAT T AHTLEML & EML/ETL 6 & > 348+ ~ T F &
FRELSE PS> UK AR R > @ EF LA N R
B> i a AR FE L e - BT PR ALIRAE A
hikfine BEAR S R R iEtel S mR LA REL R U E A hE R KR
oA RRORAFERIAN AL B FIR G o

1999 & #r ML F A FRMEHI AT MR F LR P L AT [ 4
A R 0 ' TR A 3R AR S TR B R
R - S Eeget g SRUERE S X Sr Rl SRR R EAE ) S
SR gt R AT

TERBHE SR R D EAR A1 R A RS B
2 A RAHA A E R 0 RFEREPTH T LT e
PRHRGER IR R AH TR OLED 3 FEA AR T4 6 ff 2
B R AL BREHERZEHE > € p R AN IRE A 50
RO S o B AR E T IR e R A SR LY el

(ol g R Ak R e N B iR o
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ERE et

3.1 R iAW

- D
~ -

Bl 3-1 -~ 7 & A2 B



P A WREER A 0 ULVACINC.-SOLCIET » £ 7 B E %

4
7“
L&

- B AIEIERS A B I - B &R R - BRI

boBl 3-2 1% o R VERECLE B R P RIE o
TR E : KEITHLEY 2400 > ] 3-3 #77% o

& 4 k2% ik : Photo Research PR-650 » B] 3-3 #77

B 3-3 () KEITHLEY 2400 (b) PR-650
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3.3 9 s
331 E&HP

(1) N,N*-dipheny1-N,N"-(2-napthy1)-4.4’-diamine (NPB) : & i 4+ #2

®

TP

(2) Bis(2-methyl-8-quinolinolato-N1,08)-(1,1'-Biphenyl-4-olato)aluminum

(BAlg) : & + @@?ﬁﬂﬂ

BAlq
(3) 10- (2-benzothiazolyl)-1, 1, 7, 7-tetramethyl-2, 3, 6, 7-tetrahydro-1H, 5H,

11H, [I] benzo-pyrano [6,7,8-ij] quinolizin-11-one (C545T) : ¥ * % 4 % 8

C545T

(4) Lithium fluoride (LiF) : T & /i » #3

(5) Aluminum (Al) @ &7 &+
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332 A¥
Indium Tin Oxide (ITO)/3 7

333 HupEHriw
(1) Tungsten boat
(2) Ti crucible

(3) Ny~ O, CHF;

3.4 At ivg §ip

341 ITO A
Mmoot * e ITO ZR4F ® =F 5 40mmx40mm - i * Fdr 2 w0 o

§AEL T AR A R BB R AT > LG 2

(1) # 1TO Jhim e » f ik ™ Gk ¥ 4e i AQR R B 10 A4 > £ 02 45
-k (DI water):* % -

(2) # 1TO 4% % » Detergent 7% » ¥ 4eridzd L ZF 10 248> £ 7
DI water i+ % -

(3) #-ITO #h4 3z~ Dlwater » ik > 4 U RF R AT 1044 > £ * 3
7 A (IPA)* % -

(4) #1TO Rt r DY ik T o g3 RAF 1024 287 § 4

I AR i%‘i%%i ITO A4 3% » g 12 T5°CU353 5 - ] PF o
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342 REFABE

BITORF &7 MW EE2 2 L 5Ej

)

3N A

& OLED #fz 7 #71% * e jﬁ"a‘@“’;}iﬁt’r" SV

f”mrvﬁﬁb;r /}3 ki (T U e p m’ﬁ = 38 -
1) ¢ Hehg R34 I1TO £ 5 bk B hie (T i

ARG TR P o R AR TR AR INT H o

2=

2 ¥y hIfeg 23 g

ey

ETINS
ﬁ.mx

w300 B g ok Ay gk

£

—\

CE (A S K AR R R 2GS ks § R AR %
FaAs EI G FIF e
B F R34 ¢+ > ATO B H2Z PN - BH ¥ ILEF T i
i Sn/In v > FEI L B ddic s i E (4 1TO e e
PR R T RILAI 0 LS~ CHF § 1 R kT
e e ERREEF o F g #(CRnF & ITO Rdr 785 RF X »
Ko B b i L i o T ifjh?" "E-ITO R4 B~ Z 458 (Coater)
PR A rE B R
343 #FWEs&e
-G R A SR E S

Sublimation) s> @ fo 7 48 & WepF s VRN TR B

AR SR AR B B R R



AR T PR & 4x(Ti)H éa(crucible) » 35 A2 Tk A1) 5B 12
Tt E o R M XAT BFRCPEREST S AL S FRD
Beds o @ & B A4 Pl E_i# % 454 (Tungsten boat)id 12§ ji4c 3 ¥ ¥

R EFEERLTRP L R34 E T AR

TR TG R F I R Al 10 Alss @
¥ RmAL Pl 4-10A /s FREEER LR A WER { #1550 0 &

PEAREE o RIFIT GNP ERFERELL COMAET A R
Wird Fabne i g kA A BRE - RAR T Z RSB T o FH g

FRETNS 0 R F RAELS FHERL B A R EERA A BT EBT

=
AR
b

iR b A it D e @R RERTRE AN B2 FERTER

Effered o join Wooane S g poul bR T B R SRR

Sample«

Holdero 4—

Srall Shutter

]
1
]
]
i
]
;
]
tain Shuttgrs
]
]
]
]
]
i
]

Crucibles




344 AiditEk
AR adkiTT > HaFkak )

OLED = # f &
C IRk B R T o A2 2 BRI i AR A LA R H

R R R O R L R &

VA4 2

LS\
i
@

Sy

ook

w

TEE A EHART - VAT LS 4 BRI R R

Vit KPR EE L o A % UV 3R - B FdeT

(1) B3t E i p HgW s % + — BLUV Hiv %> Fcl 07 Fla iz

FEF > E P R D E T RE

(2) @Fozdph £ 72 0% 100 torr pE oo gk 2 Ak ) Lad il S

FiRs g R E 228 FRgdlfo b

% OLED ~ 2 2 31 2£ F 2 XL L -

(3) #xdpbs 2 ipd P ARRHEAT B L RE o 2 UV KRR

HEF UV HBEL > B35 23 EE~T B

~ =\

S
@ @ @ Glass
—
[ s Mask (Al foil)
_—_

Device

UV hardener resin

Desiccant
(BaQ, CaQ)

Encapsulation plate
(glass)

Bl 3-5 #H%H ~ 7 R B
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AEFHRFT A EEMEE R kA LabVIEW AN 4402 T o
KEITHLEY 2400 # = OLED ~ ¢ & /i & ik > T Fhes ¢ £ ik PR-650
GE SRR EINFIE AN S T EF T X

A3k (T

i

GRS G 0 A% OLED ~ i e T ki g

S

¥4 TEHDEBEP > FiRd LabVIEW 4258 #5241 » 2 KEITHLEY 2000 #&

\ Lo

T
# OLED ~ ¥ &2 ;i & > & d g % = &4 (photo diode)ficie % i jp] ~ i &5

4=
=H
=
14
il
F\J

&

Rl
=
e
o

KEPE 2 8t s LB} 3-6 -

Anode
Cathode ——m

..-:-"""#F [
Fhoto Diode —

Dewice

EFITHLEY
U

H3-6~ ~ RS L
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- REREFEES
4.1 #riet Bip Qe 3

WA S b - R EER R S Wi e A2
FEAPE BT AL o SRS NPB 2 BAlQ A A% LehT ik frd
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