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Abstract: This study investigates the junction mechanism between a hybrid electrode and the underlying light-emitting
polymer PDY-132, used in organic light emitting diode (OLED) devices, to enhance the device efficiency using the
vacuum-free fabrication. The impact of glass transition temperature of polymeric layers such as ethylene vinyl acetate
(EVA) used in hybrid electrode fabrication, poly(3,4-ethylenedioxythiophene):poly(4-styrenesulfonate) (PEDOT:PSS)
utilized as a hole-injection layer, and PDY-132 (super yellow) employed in the emissive layer was investigated on the
current flow and the device efficiency, depending on the process temperature. Consequently, the optimized vacuum-
free fabrication of OLEDs introduced the turn-on voltage below 3 V and the external quantum efficiency over 3.0%,
which were comparable with device performance of the conventional OLED device fabricated under ultra-high vac-
uum ambient.

Keywords: organic light emitting diode, hybrid electrode, ethylene vinyl acetate, poly(3,4-ethylenedioxythiophene):poly(4-
styrenesulfonate), super yellow, glass transition temperature.
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Figure 1. (a) Various emerging applications of OLEDs; (b) The schematic
structure (left) and the molecular structure (right) of PEDOT:PSS
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Figure 2. Schematic diagram of the vacuum-free fabrication of OLEDs
by laminating the hybrid electrode film.
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Figure 3. Pictures of the fabricated OLED devices with various pro-
cess temperatures. The upper is electroluminescence image under 6V
of applied voltage. The lower is photoluminescence image under
UV lamp irradiation.

60 CoNA =74 Y3t A= PDY-1329] F
g Mo] 2Lt} Yo ¥ 2ro|mA EVAY 3 Hu)
siot, whEbA] gudlo)d FA S 53 stolBe| A T
B2 Alole] EEA HEL o|FojRARE, IEAF] €4 &
8 o] 83 H3 W2 ofYt}. Figure 49] L-V 1820
A T AGS HE 29 Vo X gt A 3 =7} 250 cd/m>S
2 WE o), Hu SRR EEL 03% ol B2t
Aoz Hol BePgsl A &xvke Aoz B 4 qlth

90 Coll A ghudo]Ad A& X33t Axk= PDY-1329]
Aol L= 229 ¥4 2%=o|A| EVAS] HEF Wt
7] wj &, slolBe = o] B FHE AYs=
EVA/PET ZEol4 W o] BAHA] =t F, sfolB=
Sl 158 EVA S0 54 o} slo|BE|= =] o]
WEEE IA 1z o) FolA &l s FEHE FA
g oA, AFe] A7) A FAT F U= T =
Toltt. Al frEldo] 2= oA PDY-132 AL A
£o] slo|B|= A= PEDOT:PSSOl JFate] w&al 7+ &
2 BEAE o] 83t HeS FAIT). Figure 404 5 A
S 28 VolU, 3w 2 ojRgAa g gk BT ok 60 T
A 27oA B} €53 g As B 5 A 539
A QR E LS 3.8% AEE AF 2 Lo} 5535
o g 5AS BHYS IRIE 5 9

120 CollA] ghrdjo]ld T4 183t 2= EVAY] 5+
7 Bt} 7] o] EVA/PET 225 74 slo|Bg= A

o
ol
tlo
)

Hr 2 o m2 n

i

J(mA/cm?)

EQE (%)

J(mA/cm’)

Figure 4. (a) J-V plots and (b) EQE-J plots of the OLED devices
with different hot-pressing temperatures during the lamination step.
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Figure 5. (a) Electroluminescence spectra measured from the bot-
tom emission directions for tested OLED devices fabricated by the
conventional vacuum thermal evaporation method (left) and by the
hot-pressing lamination method at 90 C (right); (b) CIE 1931 color
coordinates of the fabricated OLEDs as increasing emission angle
(0) from 0° to 70°; (c) Variation of normalized luminance values
(L(6)/L(6=0°)) at emission angles from 0° to 180°. The reference
device corresponds to the OLEDs with the evaporated top electrode.
The laminated OLEDs were fabricated under the hot-pressing tem-
perature of 60 C; 90 C; 120 C.
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