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ABSTRACT

We have studied and fabricated red organic light emitting diode (OLED) with three
different structures, including single layer, double layer, and multilayer. The single layer
structure deposited tris (8-hydroxyquinoline) aluminum (Alg,) with 80 nm thick. In double layer
structure is made up of ITO/NPB (30 nm)/Alq, (50 nm}/Al (200 nm) and multilayer structure,
ITO/CuPe (10 nm)/NPB (30 nm)/Alqg, (50 nm)/Al (200 nm}. All structures are composed of ITO
as conductive fransparent anode and Al as cathode. In comparison with all structures by using
LS-110Luminance Meter, it was found that double layer structure maximize efficiency. Then, we
choose double layer structure to implement further by inserting 4-(Dicyanomethylene)-2-z-butyl-
6-(1,1,7,7-tetramethyljulolidyl-9-enyl)-4 Hpyran (DCJTB) as red emitting layer with various

thickness for highest performance
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Evapo

ration Chamber

——— e e e e —— 4

" Load Lock Chamber §

. Chamber @
N
D& Pneumatic Valve '\\/j/’ @
Gauge pressure @
Pump
Vent Valve

[r———rmmewmme Arm Load Lock

1. load lock vent valve (VENT VALVE) 9. high vacuum valve (HV)
2. load lock chamber 10. turbo molecular pump (TMP)
3. roughing load lock valve (LL SYATEM) 11. backing valve (BV)

4. load lock valve (LLV) 12. pirani gauge

5. evaporation chamber 13. pirani gauge

6. evaporation chamber vent valve 14. full range gauge
7. roughing evaporation chamber valve (RV) 5. arm load lock

8. rotary pump (RP)
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M15190 3.1 auliAUDIAI30UNTH NPB

somssunis NPB

Fomani N.N'-di(naphthalen-1-y1)-N,N'-diphenyl-benzidine
gasiall CH,N,

Molecular Weight 588.72 g/mole

PANADULHA? 280~282°C

Thermal Gravimetric Analysis

Weight loss<0.5% at 340°C

ANYUZNINMUNIN WATV19-1MABIBOU
Glass Transition Temperature (T,) 95°C

HOMO ) 24 e\/'ﬂ

LUMO 271 eV

Hole Mobility 3% 10t em’/Vs
Electron Mobility -

a,.: ' - n’,‘ [ 1 = 9 - ad - oW o
‘uunJammﬁmmlmwummumanmnuhmsaumu Alq3 UBIVIEN Sigma-

Aldrich 1338319082 MWYBIET NPBUaR 19193111 3.10(n) ag(wTmuianaainans e 3.2
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31l 3.10 (n) 1/ Tasaad1aensdun3d Alg, (v) mwans Alg,
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i e a o
M3 3.2 AUTAVOITTOUNTE Alg,

Fomsounid Alg,

ﬂl‘?“ﬂ‘ln"l’lx‘nﬂﬁ Tris-(8-hydroxy-quinolinato)-aluminium
ganil C,,H,,AIN,O,

Molecular Weight 459.42 g/mole
1ANAONINAY 416~418"C

Thermal Gravimetric Analysis Weight loss<0.5% at 300 °C
ANHAULNNNOAIN fllvr-naoa

Glass Transition Temperature (T ) Y70°c

HOMO S55eV 7
LUMO V 3ileV

Hole Mobility 2 x 10 em’Vs

Electron Mobility 1.4 x 10 em /Vs

q’: = = o =5 s : e s y
yuialaaldarsaunsd CuPe 9915 H Luminescence Technology Merutianaii

1A5993 1900 MNYBITI3 CuPe HaReRag 3. 11 () uaz (TauiALEnIfIn1s 199 3.3

Q) ()

310 3.11 (n) 31/ TAssad19a50UNTE CuPe (1) MWeNs CuPe
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Fomsdunie CuPc

é’;amqmﬁ Copper phthalocyanine
qasiail C,,H,,N,CuCl,
Molecular Weight -

ANADUINAT .

Thermal Gravimetric Analysis Weight loss=0.11% at 224 °C
ANYULNWNBNIN Sindu

Glass Transition Temperature (T,) 110.°C

HOMO 5.2eV

LUMO 3.5V

Hole Mobility 107

Electron Mobility s

e o

n’: 1 - - = d A q"
FunlaanmaduadlFassunss DCITB ¥4il 1ns a5 ez andanal

(M)
31 3.2 () 31 Tnsead9m158UN3H DCITB (¥) Mwens DCITB

(v)
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M13197 3.4 aulAUBIAITAUNT I DCITB

Somsdunie DCITB

%" NN 4-(Dicyanomethylene)-2-#-butyl-6-(1,1,7,7-tetramethyljulolidyl-9-enyl)-
4Hpyran

qasnil C,oH Ny

Molecular Weight -

AN aBMHa’ 299°C

ANHUSNINIYNN ﬁllﬂﬁ

HOMO 5.1eV

LUMO 3.03 eV

Hole Mobility 2

IElectron Mobility -

o T [T - o
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3.4 MIMANNAZIANNUG MBI UBMABIHUEN |9
Humsihanuazermmedrsdaanisn Hu wazaswlviufdudouyuiufiu
FusessuduRBNiueon lod Fafidunousai
1. ﬁ'ngm'saaiaﬁuﬁumﬂ"l%'ﬂszq (DI water), 82 1aU (Acetone; CH,COCH,), INN1100
(Methanol; CH,0H), 1013 Twsw1u8a (Isopropanol; (CH , ) ,CHOH) luin3eadans1Tuiin
(ultrasonic cleaner) MUA1AY ifuﬂﬂuaz 15 UM

2. nhlfudsdomaluTasou ()

7104 3.14 mnliuazgUnsain ¥ lumsnn nuazoeg UL ITO

3.5 maad e laleanlaanaeansdunidins 10313 ITO/Alg,/Al

3.5.1 mailgnildannamsf e niBunse duszuvstivomsaunid

thysessvaudouitaen ladimumsfauag nahianuageiauda fag1d 3.15
mﬁﬂﬂﬁmmﬁm%'mzmumiﬁuw?Jﬁ'ﬂgﬂﬁ 3.16

Mmmsszmemseunid Alg, Taaldanununilu sowluwas (5] Fadoulviildlu
MIszMOmIBUNIETai

- Base Pressure 1521701 5 x 10 ‘mbar

- Evaporation Rate Uszam 0.5 Ass

v
- ANUHUIFY Alg, 80 11 TuiwAs

- lifimis IWgamgiindugiusoasy
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Mmssuved Wi Al dressuussmomidioanudou Taetigeuludeil
- Base Pressure U5z 5 x ]0'6mbar
- Evaporation Rate szanm >20 Ass
- AMUAUT 200 W TS
et b4 = ] as
- Tufims 1Wgumgiiunug mseasy
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Al
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ITO

Substrate
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- Base Pressure 1523781 5 x 10 °mbar
- Evaporation Rate U5 0.5 A /s

o Ll o ar
- ANUMUATBUNTE NPB uaz Alg, 30 482 50 w1 Tuwas auddy

- lifinms gavgiinkugiusesy

3.6.2 MIszme IWvhdeszuusuvamsaionnuion

] o A a 2 @ e a o d g o 8 8 o

g usessuntInIsszmesIsndnindunsaaSuSoudooudmviinissztme
3 oo ) 9 o o =y = g o £y o ar 3
97 Iheglidiou Teohmdimndmsussmemsdunidenn uazgthvimndwmiussmedd
pgilitlondegilii 3.17 Aauny

¥ 1 ¥

myszied Wi Al dresguusuvoaisatsanuiou TaoihdouTud

- Base Pressure 152170 5 x 10 mbar

- Evaporation Rate Uszanm >20 A /s

- AURUT 200 W TR

- Tifims IngumgiluAug 1wy

¥ v
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' = P ] yd' ] =Y ar -
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ITO
Substrate
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3.7 myaalalean)dwasmsdunidlinssadia ITO/CuPe/NPB/Alg /Al

3 P o . a ‘¢ =
3.7.1 malgnaunsmsnesiahdunsd Aesyuuszmeasdunid

19145995 ITO Aunsdanazmsiinnuazeiand) ndantimndmiussive

oo

sBunIRagUii 3.16
Wmssemoa1ssunis cupe TaoliSen lufi 19 ums semoanssunidasil
- Base Pressure 11321191 5 x 10 mbar
- Evaporation Rate Uszum05A /s
- AMUWETBUNTE CuPe, NPB 1oz Alg, 10, 30 (1A 50 U1 Tumins audé

- Tufins Iigunpiinkugusesiy

3.7.2 masemetn W ihdassuuszivomsean i on

-] w oo & e e = s d o =1 o o

g usesuNiimsszmea1snadnidunsdasuSoudooudamniinisssive
u’r’ = ooy ) 3 -] L] o - d o 3 o as n’:
97 Tvivhegihidioy Tagimihmnd miussmeasunsdeon taziminnMnd s uszimed?
agililouaIglin 3.17 mAaunu

¥ [ ¥

N5 5Ened IR Al faszuuszsmeaIsdaIunusou laoddouluddl

- Base Pressure 1J3217@ 5 x 10'6mbar

- Evaporation Rate Uszuu >20A /s

- AUHU 200 W1 IUWAT

- laisims Iigungliueug1useesy

&
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3.8 myadialaleanldaaaasdunidingaad1a ITO/NPB/DCITB/Al /Al

3.8.1 malgaWldumamsisinidunis dressuvsumemnsdunid

°1gmim§u ITO #irumsfautazinnuazerauds idantinndmiuseme

A13TUNS Y mﬂ‘w 3.17

famsszme laoliideu Tulumssemoassunideil

- lAsunruminuesmssundd DeIT i 0.5, 1 uaz 2 w1 Tuwss Taoldaaumun

a158UNSd NPB uaz Alg, 30 1o 50 w1 Tuums iy
- Base Pressure 523781 5 x 10 mbar
- Evaporation Rate 521101 0.5 A”/s (1az 0.1 A%s §1%150 DCITB)

= 1

- Tufins W gungiiukugiusess

¥

3.8.2 msszivad Wihdreszuussmeaisdienuion

o o o o EN Ry 7S - =1 o

1g1useuiiimssemearsnsaniivunidaseSoudoouduiiinmsseme
n’; oA a 9t o as = o o o £ o a 3
92 Ifegiidion Tanihmihmnd v usemoasdunidenn uazihminnind msuszimoda
agilitlvuaazili 3.18 1@auny

y 1 L

Hn1sszined2 1WA Al dressuussremsaonnudou Taed@oulvdail

- Base Pressure 1583781 5 x 1046mbar

- Evaporation Rate dsenm >20 As

- anunul 200 W1 s

- lifins Iigampiineuguseay
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3.9 msnsvaevanAMataIvedlalean)asasasdunid
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