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Abstract: To fabricate all-solution-processed flexible Organic Light-Emitting Diodes (OLEDs), we demonstrated
a bonding technology using a polyethyleneimine (PEI) as an adhesion layer between the two substrates. As the
adhesion layer requires not only a high adhesion strength, but also a high current density, we have tried to
find out the optimum condition which meets the two requirements at the same time by changing experimental
factors such as PEI concentration, thickness of the layer and by mixing some additives into the PEL The
adhesion strength and the electrical current density were investigated by tensile tests and electron only device
(EOD) experiments, respectively. The results showed that at higher PEI concentration the adhesion strength
showed higher value, but the electrical current through the PEI layer decreased rapidly due to the increased
PEI layer thickness. We added Sorbitol and PolyEthyleneGlycohol (PEG) into the 0.1 wt% PEI solution to
enhance the adhesion and electrical properties. With the addition of the 0.5 wt% PEG into the 0.1 wt% PEI
solution, the device showed an electrical current density of 900 mA/cm” and a good adhesion characteristic
also. These data demonstrated the possibility of fabricating all-solution-processed OLEDs using two-substrate
bonding technology with the PEI layer as an adhesion layer.
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Figure 1. Comparison of the device manufacturing technologies for
the all-solution-processed OLED. (a) Conventional. (b) Proposed.
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Figure 2. Equilibrium condition of the liquid droplet on the
solid substrate surface.
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Figure 3. Energy diagram between each of the layers in an
OLED device. (a) Full scheme. (b) In this study.
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Figure 4. Electrical conduction mechanism of the polyacetylene.
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Figure 6. Comparison of the deformation of the interlayer for
the three different cases. (a) On the single substrate. (b)
Between two glass substrates. (c) Between glass and PET
substrates.
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Table 1. Adhesion strength and electrical conducting properties
according to the PEI wt% as an adhesion layer.

PEI concentration (wt%) 0.1 0.5 1 5
Adhesion strength (kg/cm?) 0 0 0.1 [0.2~0.3
Current density (mA/em?) | 1,000 | 50 0 0
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Figure 7. Adhesion strength according to the addition of
Sorbitol and PEG into 0.1% PEL
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Figure 8. Systhesis process of PolyEthyleneGlycohol and
PolyEthyleneOxide.
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Figure 9. Current density according to the applied voltage for
the EOD device with an adhesion layer which consists of 0.1%
PEI and 0.5% PEG.
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of ZoEAZEZE EAF] ATt 587t He 2ot
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2 371t Ao, F2FFo 2429 EAL PEI #ARO:
EDoEASYZEA} 71045k gol § B2 A& 4
AYEict mhEba o]} T2 &g 249 FHSOlA HEE
I A7 EEA0] DolX= AL ©es] =] FAQ
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SH3H 2= OLEDE A&l Slo] dAl= Hot Q=
=9 &HFHIE Hoto] HAFYFTOE ARG S
PEI 3 o|-&3to] 253 &= 718 23 o= A7)
Ao g AZsh= AYE APstolth PEIEE HAFoR
ARESHE Aol 1 wi% oY =7 et o] &
AoMe 52 FAZE FAUM A7) A&7} o] R A A]
grong H7|Hel §4o] AolAl= 0.1 wt% PEI &
of zHEZ} JEASYIFS F7oks HPE Sotod
HEAQT A7HEEA0] SAlOl dolAls 242 BT
23 o329 285 AU

1. 0.1 wt% PEI %Qﬂ,oﬂ }_H]%% 1% o]/g—’ _;Ez_ﬂq]%e‘ﬂ
222 0.5% oA A7IEtYS u) obY R ol HAE
AL Bt

2. EOD 475 AlRbsto] gR1gt A3t 0.1 wt% PEI 84
o Zg2AZYZL 0.5% F7HE 224 900
mA/em’e] HFLUE7} dojFonz o] 2AqAME
A2 EAT A7) Ax EAL B BESE A
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