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The Properties of Hole Injection and Transport Layers
on Polymer Light Emitting Diode

Sang-Baie Shin and Ho-Jung Chang”
Department of Electronics and Computer Engineering, Dankook University
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Abstract: We fabricated the polymer light emitting diodes (PLEDs) with ITO/PEDOT:PSS/PVK/
PFO:MEH-PPV/LiF/Al structures. The effect of the thickness of PEDOT:PSS hole injection layer (HIL) on
the electrical and optical properties of PLEDs was investigated. In addition, PVK hole transport layer (HTL)
was introduced in the PLED device, and compared the properties of the PLEDs with and without PVK layer.
All organic film layers were prepared by the spin coating method on the plasma treated ITO/glass substrates.
As the thickness of PEDOTPSS film layer decreased from about 80 nm to 50 nm, the luminance of PLED
device increased from 220 cd/m*|4] 450 cd/m’. This may be ascribed to the increased transportation efficiency
of the holes into the emission layer of PLED. The maximum current density and luminance were obtained for
the PLED device with PVK hole transport layer, showing that the current density and luminance were 268 mA/
cm” and 540 cd/m? at 12V respectively. This values were improved by about 14% and 22% in current density
and luminance compared with the PLED device without PVK layer.
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Fig. 1. Measurement system of PLED with Polaronix.
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Fig. 2. Cross-sectional structure of PLED with various
PEDOT:PSS thickness.

—a--PEDOT:PSS thickness : 80nm
—— PEDOT:PSS thickness : 70nm
200 4 PEDOT:PSS thickness : 60nm
—v— PEDOT:PSS thickness : 55nm
160 - -+ PEDOT:PSS thickness :

80 -

40

Voltage(V)

Fig. 3. Current density versus voltages of PLED devices
with various PEDOT:PSS thickness.
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Fig. 4. Luminance versus Voltages of PLED devices at
various PEDOT:PSS thicknesses.
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LiF fam {electron injection layer)

Fig. 5. Cross-sectional structure (Left) and energy band diagram (Right)of PLED with PVK hole transport layer.
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Fig. 6. Current Density versus Voltages of PLED devices
with and without PVK layer.
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Fig. 7. Luminance versus Voltages of PLED devices with
and without PVK layer.

o) FES % 4 ek oA Y AR PVK

=Yoo= 95t} PFO:MEH-PPV %
483 z°’°1 o] Foz7]



BE FUT 2 T30 g2 22 fresgreleEe] 54 A7 41

- —n— Without PVK
SIS ~*—With PVK
£ 08
z; 4
.g [I.Tj
E 0.6
E U.St
E 0.4
O 034

0.2+

8 9 10 1 12
Voltage (V)

Fig. 8. Current efficiency versus voltages of PLED devices
with and without PVK layer.
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