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1. Introduction 

Many efforts have been devoted to the study of the 
polymer light emitting diodes (PLEDs) in display 
applications due to the advantages such as simple 
fabrication methods, high luminous efficiency at low 
voltage, low cost compared with conventional organic 
materials.1,2 One of the most important issues for PLEDs is 
an improvement of the devices efficiency. The performance 
of devices was decreased due to the barrier height at 
interfaces between electrodes and organics.3 In recent years, 
it was reported that the insertion of thin insulating layers, 
such as Si3N4 

4, SiO2 
5, between the organic layer and ITO 

in OLEDs can improve the enhancements in brightness and 
electroluminescence efficiency in device, which was 
suggested due to the band bending and tunneling effect.6 
Moreover, the use of an ionic insulating lithium fluoride 
(LiF) between ITO and hole transport layer (HTL) in 
phenyl-substituted poly(p-phenylenevinylene) (Ph-PPV) 
based PLEDs resulted in a shift of the operating voltage to 
a lower value, and a higher electroluminescent efficiency.7

In this work, we report the characteristics of MEH-PPV 
based PLEDs with the LiF interfacial layer between the 
anode electrodes and the organic layers.  
 
2. Experiments 

The ITO-coated glass with a sheet resistance of 20 Ω/  
was used for anode of PLED fabrication. For the 
preparation of PLEDs, the ITO glass was cleaned 
sequentially in ultrasonic bath of trichloroethylene, acetone, 
and methanol. Finally, the ITO glass was sonicated in 
deionization water and then blown dry with N2 gas. The 
LiF as the anode intermediate layer were deposited to the 
thickness of 0-2 nm by thermal evaporation. The 
poly(styrenesulfonate) (PSS)-doped poly(3,4-ethylene- 
dioxythiophene) (PEDOT) was used as the hole transport 
layer (HTL). The emitting material layer (EML) used is a 
0.6 wt% poly (2-methoxy-5- (2’-ethylhexyloxy)-1,4-pheny- 
lenevinylene) (MEH-PPV) solution in chlorobenzene.  

The device structures of PLEDs without and with anode 
interfacial layer were shown in figure 1(a) and 1(b), 
respectively. The 40-nm-thick PEDOT:PSS and 
100-nm-thick MEH-PPV layers were prepared sequentially 
by spin coating on the substrate. The cathode with 
1-nm-thick LiF and 150-nm-thick Al was deposited by 
thermal evaporation. Thickness of LiF as the cathode 
interfacial layer was fixed at 1nm, which was optimized to 

increased electron injection in our experiment.  
For electrical measurements, a Keithley 2400 

electrometer was used as a voltage source and current 
measurement equipment. The brightness characteristics of 
PLEDs were investigated by measuring the photocurrent 
induced by the light emission from the PLEDs using 
Keithley 485 picoammeter. 
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Figure 1. The device structures of PLEDs without (a) and  

with (b) LiF interfacial layer. 
    
3. Results 

Figure 2 (a) and 2 (b) show the current density versus 
voltage (J-V) and brightness versus current (B-I) 
characteristics for devices with different thickness of LiF.  
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Figure 2. Current density versus voltage (J-V) (a) and brightness 
versus current (B-I) (b) characteristics of PLEDs as a function of 

LiF deposition thickness. 
 

When thickness of interfacial layers were over the 1 nm, 
the turn-on voltage of devices were increased due to the too 
thick tunneling barrier. The PLED(0.5) and PLED(1) 
showed better performance than PLED(0), especially in B-I 
characteristics in high current range.  

Figure 3(a) and 3(b) show the external quantum 
efficiency and luminance efficiency of PLEDs. PLED(0), 
PLED(0.5), PLED(1), PLED(1.5), and PLED(2) showed 
the maximum external quantum efficiencies of the 0.75%, 
0.84%, 1.06%, 0.91%, 0.67%, respectively, at about 7.2 V.  
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Figure 3. External quantum efficiency (a) and luminance 
efficiency (b) of PLEDs as a function of LiF deposition thickness. 

 
Also, the maximum luminance efficiencies of PLED(0), 
PLED(0.5), PLED(1), PLED(1.5), and PLED(2) were 1.97 
lm/W, 2.27 lm/W, 3 lm/W, 2.5 lm/W, and 1.7 lm/W at 5.8 V, 
5.8 V, 5.8 V, 5.8 V, and 6.4 V, respectively. Especially, 
PLED(1) showed a higher external quantum efficiency and 
luminance efficiency than the other PLEDs. By inserting a 
LiF as the interfacial layer, we thick that excess injected 
holes from ITO anode can be blocked and hence the 
recombination ratio of electrons and holes can be increased 
in the emitting layer to improve device efficiency. 

 
4. Conclusions 

In conclusion, we have studied characteristics of 
PLEDs with the LiF anode interfacial layer of various  
thickness. The characteristics of the PLEDs were affected 
significantly by existence of the LiF anode interfacial layer. 
PLED(1) with optimized thickness improved the external 
quantum efficiency and luminance efficiency. It is 

suggested that the insertion of LiF anode interfacial layer 
with a proper thickness contributed to the increased 
performance of PLED by enhancing the balance of holes 
and electrons.  
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