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Electrical and Optical Properties of OLEDs
Depending on the Layer Change of HIL Teflon-AF and EIL Li2CO3
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Abstract: It was firstly found in 1st group element. 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
characteristics of the device depending on the thickness ratio of the hole-injection layer to the
electron-injection layer. Teflon-AF was used as the hole-injection material, and alkali-metal carbonates of
Li2COs were used as the electron—injection materials. To obtain a proper thickness ratio, we manufactured. Four
types of devices with the thickness ratio of HIL to EIL were made to be 1 : 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
excellent result. In addition, to prepare a four-layer device by inserting 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 [%¢], 164 [%6], 106 [%6] improve was confirmed.
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Fig. 1. ITO patterning shape.
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Fig. 3. Energy band diagram. (a) three-layer and

(b) four-layer.

EZ 57 100 [nm]2 F3stdch Egk ~zke] A
WA ntaaE ol gete] 3 x 5 [mmle A7
ettt 27 39 (@9 (b= 353 4% &%49
A M=z 7z E2 o] HOMO (highest occupied
molecular orbital)?} LUMO (lowest
molecular orbital)9] & YEHSIL AE F

ol Teflon-AF7} 53 eV, 19 eVoli, AF +5 &34
¢l a-NPD7} 542 eV, 242 eV, ¥4 EA Alg7t
58 eV, 3.1 eVolH, HAARFYPEZ LibCOs= 36 eV
2 9t o] AL LibCOsE A 4 22 34
AbstE Al COy 7R wjEE|o] HHEA 5408 W
stdch aem Aot 43 [eV]J
2u F9ellA HA7E LixCOosel #H=
ol sate] M7= 7lA3E & 4 QUTh

i

202

i)

unoccupied

3.1 3% &%
a9 4 Agl WE ARUES A 54
B oy 34 A3 AFUE 54 43 79
% (Teflon-AF)¥ A2 F945 (Li:CO) e F7H] 7}
B}

149 wf ¢F 475~525 [V]elA FA4 dFo] v
U FA8 239 u ¢ 375~5 [VMW 49
oJo] Vel a FAME 329 w 4~575 [VIe] A ¥
A o] JeEFE FAH 419 uw ¢k 3~45 [V]
oA FA ddo] veEbdS sttt Ml we
54 AE FUFH AR F4F5 TN
1249 10 [VIIA ©F 1879 [ed/m’], 2 : 39 o)
1175 [VIel M oF 2656 [cd/m’], 3 : 2 ) 9.75 [V]ell A]

18000

10° itz 16000 &
; gr 14000 %
10 S
o po—
10 10000 @

Luminanc

Current density {mA/cm?)

0 2 4 6 8 10 12 14
Voltage (V)

Fig. 4. Luminance characteristics and current density

according to the voltage.
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Table 1. Characteristics due to the thickness ratio.
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Fig. 8. Luminous efficiency characteristic according to

the voltage.
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Table 2. Comparison of the three layer and four layer.
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