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Abstract: It was firstly found in 1st group clement. Recently, it has been reported on the improvement of
efficiency of the OLEDs by introducing thin layer of some carbonate materials of alkali metal. In order to
improve the efficiency of OLEDs which is one of the next generation displays, we have studied the electrical
of the of

electron-injection layer. Teflon-AF was used as the hole-injection material, and alkali-metal carbonates of

charactenstics device depending on the thickness ratio the hole-injection layer to the

1iiCOy were used as the electron-injection materials. To obtain a proper thickness ratio, we manufactured. Four
4,2 :3,3:2 and 4 © 1. The
results of electrical and optical properties showed that the device with the thickness ratio of 4 ¢ 1 is the most

types of devices with the thickness ratio of HIL to EIl. were made to be 1 -
excellent result, In addition, to prepare a four-layer device by ingerting the a-NPD is a hole transporting
material was compared with three-layer element. As a result, the maximum luminance, the maximum luminous

efficiency, maximum external quantum efficiency of about 124 [96]. 164 [%6], 106 [96] improve was confirmed.
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Fig. 1. ITO patterning shape.
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Fig. 2. Structure of the device. (a) three laver and (b)

four-layer.
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Fig. 3. Energy band diagram. (a) three-layer  and

(h) four-layer.
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Fig. 4.
according to the voltage.

Luminance characteristics and current  density

"

-~ 10 | R B LS LA b et WL |
E 3 AF {mm] & Li2CO3 [mm]
E 1 1:4
= 10' : ¢ 23 :"" by, e E
> E & 3:2 ¢ i “1‘ 'v"
0 0 i .‘ 'v
-a 10 E 5 ‘ ‘.. !' k
£ —
3 l.... ‘l.
$ 10"F " ..-"'" W oy
3 ’ "
g L n‘ll' -“.'l..,
] 1 0‘2 i ¥ i : L L L L
E 0 2 4 6 8 10 12 14
-

Voltage (V)

=

Fig. 5. Luminous efficiency characteristic  according 1o

the vollage.
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quantum  efficiency  characteristics
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Table 1. Characteristics due to the thickness ratio.
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iy (Im/W) (%)
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2 ] 2656 (.34 0.003
§ 2 9,806 11.89 0.13
4 2 1 15,463 21.95 0.18
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Table 2. Comparison of the three laver and four layer.
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