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ABSTRACT

This research is a study and fabrication of color tunable organic light emitting diode(OLED).
The OLED structure consists of indium tin oxide(ITO) as anode electrode, N,N’-Di(naphthalen-1-
yD-N,N’-diphenyl-benzidine(NPB) as hole transport layer(HTL), 4-(Dicyanomethylene-2-
methy!-6-(4-dimethyl-aminostyryl)-4H-pyran(DCM) doped tris (8-hydroxyquinoline) aluminium
(Alq,) as emitting layer(EML) and aluminum(Al) as cathode electrode. The Alg, was doped by
DCM with various of the doping concentration. It was found that the electrical and optiéal
characteristics of OLED depended on the doping concentration of DCM in Alg, The
electroluminescence(EL) peak position shifted from green to red when the concentration of DCM
was increased, because the DCM trap in doped Alg3. The.current and luminance intensity of
OLED were decrease with increasing the DCM concentration. The electrical impedance of
fabricated OLED was simulated by using the RC equivalent circuit. It can be contracted the
electrical components from the analysis of Cole—Cole plot. The impedance was increased
according to the concentration of DCM at the same DC bias. The result revealed that the
optimized thickness of fabricated OLED were 30 nm for NPB and 50 nm for DCM doped Alq, at
doping concentration 1:0.01. The highest luminance intensity of 1,590 Cd/m’ at bias voltage of 14
V and CIE coordinate of (0.444,0.489) were observed at the optimized condition. In addition, the
multi-layer structure of OLED was developed by adding the NPB organic layer as light emitting
layer and the layer of 30 nm of 2,9-dimethyl-4,7- diphenyl-1,10-phenanthro-line (BCP) the
transmission electron layer.The NPB layer was controlled at various thicknesses to obtain color

tuneable property of the device.The current density of OLED was decreased with increasing NPB



thickness. From the Cole-Cole plot, the impedance was increased when thickness of the NPB
layer increased. Whereas the impedance was decreased while DC bias voltage increased. The EL
spectra exhibits two distinct peaks at 460 and 630 nm, due to electron-hole recombination from
energy gap of Alq,:DCM and NPB layer. The CIE coordinate of the device can be varied from
(0.342, 0.299) to (0.167, 0.166) depend on NPB thickness.
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2.1.2.2 MI3sINMvesrmztazmsani/asunasves OLED
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deldmsidannuves Ussdninmmaenloudy veamsnldwasdaeliiihnn
1ueN (Exteral EL Quantum Efficiency) #1077, (ext) iluméasiaiuvessmanves Inueu
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7, (ext) X/ /- 2.7
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4 flo Charge-Bance Factory
n, fio Efficiency 484 Production for Singlet Excitons
9, 9 Quantum Efficiency ¥83 Fluorescence

Tag1l¥fs10AR MY Charge-Balance Factory ¥ f0
y=Ls ‘
TR (2.9)
J

Taol¥anumuiunssua (Current Density) J A8 19950324d (Circuit Current) tag J, A1

Aszuai 1AAMsINANS 5UAIV0 I HE (Recombination Current) 1aAAI3 111 2.16
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I, fe daudsznevvesanuvuunivvesnszuaiiildifanissudrvening
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v & & 4
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2.1.4.1 UHUGIUTBI3Y (Substrate)
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2.1.4.3 Yunalaa (Hole Injection Layer ; HIL)
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2.1.4.4 Fuvuaalaa (Hole Transport Layer ; HTL)
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2.1.4.5 ¥unlasuas (Emitting Layer ; EML)
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2.1.4.6 FuaruoEnaIou (Electron Transport Layer ; ETL)
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2.1.4.7 Yuinddnnseu (Electron Injection Layer ; EIL)
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Tasfiquautiamnizdlvesudaya1sildlu OLED (U A1 Glass  Transition

t o [y v . ad
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Material |T,(°C)| HOMO(eV) | LUMO(V) | M, (em/Vs) L (cm’/Vs)
CuPc - 4.8 3.1 ~10° -
m-MTDATA ) - 2 1.5x10°-1.5x10™ 1.5x10 "-1.5x10°®
TPD 65 5.6,5.1 2.5 1-2x10° ]
NPB,NPD 95 5.8 < 3x10™ s

5.9, -8 -6
Alg, >170 32 2x10 1.4x10
5.7-59
Rubrene - 54 32 - -
DPVBi 64 5.9 2.8 - -
PVK - 5.4,6.1 1.9,1.2 £ -
PPV - 5.1 2.5 - -
2,5Dialkoxy-PPV | - 49-5.1 2,528 s5x107,10™°-10” -
5x107-5x10°, 6x10”,
MEH-PPV - 49 2.8 . .
2.3x107-6x10 1.2x10
m-LPPP - 55 23 10° -
Polythiophenes - 5.5-6 2-3.5 - -
PFO - 5.8 2.1 4x10™-8x10° -
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2.2 msemiveslaleandaaaa1s8um3d (Dye-Doped of Organic Light Emitting Diode)
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CiH,N, C,H,AIN.O; C H,N,O C,H,N,
Molecular 588.72 g/mole 459.42 g/mole 303.36 g/mole 360.46 g/mole
Weight
YAviAeMHA) 280~282°C 416~418°C 215-220°C 277-285 °C
Thermal . 3 \ .
Weight 10ss<0.5% | Weight loss<0.5% | Weight loss <0.5% | Weight loss <0.5%
Gravimetric o o o
at 340°C at300°C at300 C at 2604 C
Analysis
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NMUNH
HOMO 52¢V 57eV 54eV 7.0eV
LUMO 24eV 3.leV 3.2eV 35eV
Hole Mobility 3x 10™ cm’/Vs 2x 10% em’/Vs - -
-4 2
Electron Mobility - 1.4x 10 cm'/Vs - -
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