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Fig.1 A schematic description of the device B structure.
The device were built on ITO ( sheet resistance 30
Q/[1) glass thoroughly cleaned. After the oxygen
plasma treatment, the substrates were loaded into a
vacuum chamber with a base pressure of 4.0 x 107*
Pa. NPB, ZnO, Alq,, LiF, and Al electrode were
thermally deposited without breaking the vacuum,

respectively.
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Fig.2  Current density and Luminance versus voltage charac-
teristics of the device A. A computer-controlled sys-
tem was used to measure the luminance-current-
voltage ( L-I-V) curves of the device. All the mea-
surements were carried out at room temperature under

ambient atmosphere.
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Fig.3 Current density and luminance versus voltage charac-
teristics of the device B. A computer-controlled sys-
tem was used to measure the luminance-current-
voltage (L-I-V) curves of the device. All the mea-
surements were carried out at room temperature under

ambient atmosphere.
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Fig. 4 Efficiency-current density characteristics of the device
A and B. The efficiency rises sharply at low current
densities, and then falls off slowly at higher current
densities. Up to about 300 mA/cm’, the efficiency

of device A and B are maintained near 2. 55 cd/A
and 3.26 cd/A.
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Fig.5 The schematic energy level diagram of the device B.
Holes are injected from the ITO electrode through
NPB and ZnO layer into the highest occupied molecu-
lar orbit (HOMO) of the Alq, layer, and electrons
are injected from the Al electrode into the lowest un-
occupied molecular orbit (LUMO) of the Alg, layer.
The NPB layer acts as a hole-transporting layer, and

the Alq, layer does as electron transporting and emis-

sive layer.
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Organic Light-emitting Devices with Thin Nano-ZnO Film

NIU Lian-bin, GUAN Yun-xia, KONG Chun-yang,

HU Xian-quan, REN Yue, HUANG Lin-lin, JIA Xu-wang
(College of Physics and Information Technology, Chongqing Normal University, Chongqing 400047, China)

Abstract: Organic light-emitting devices ( OLEDs) have various advantageous features, such as self-emis-
sion, high luminous efficiency, full-colour capability, wide viewing angle, high contrast, low power consump-
tion, low weight, potentially large area colour displays and flexibility. So, they have attracted considerable
interest due to their promising applications in flat-panel displays. Here, the effect of ZnO nanolayer on the
efficiency of OLED is reported. ZnO nanolayer was introduced between 8-hydroxyquinoline aluminum ( Alq,)
and N, N-bis-(1-naphthyl)-N, N-diphenyl-1, 1-biphenyl4, 4-diamine ( NPB) layers, and their influence on
the device performance was investigated. When the 1.0 nm ZnO film is inserted, for an unoptimized device
composed of indium-tin oxide (ITO)/NPB/Zn0/ Alg,/LiF/Al, the current efficiency is as high as 3.26 ¢d « A",
It is much higher than that of conventional device. The mechanism of performance enhancement was

discussed. For the fabrication of the OLEDs, ITO (sheet resistance 30 )/[]) glass, thoroughly cleaned was
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used. The routine cleaning procedures include ultrasonic agitation in acetone, ethanol, rinsing in de-ionized
water, and isopropyl alcohol. After the oxygen plasma treatment in vacuum chamber, the substrates were
loaded into a vacuum chamber with a base pressure of 4.0 x 10 ™* Pa. LiF, NPB, ZnO, Alq,, and Al elec-
trode were thermally deposited without breaking the vacuum, respectively. The deposition rate and film thick-
ness were measured by a quartz oscillator connected to a frequency meter near the substrates during the deposi-
tion. In this study, we define the voltage as the operating voltage when emitted light is first detected. The
level of light first resolved is around 1 c¢d/m’ in our experimental setup. The current-voltage characteristics
reported here were all measured in the forward bias voltage mode. In conclusion, it was found that the 1 nm
thick ZnO layer can greatly improve the performance of the Alq; based organic light-emitting device. The im-
proved efficiency of the device could be due to the ultrathin ZnO layer acting as the decreased holes injection

into the emissive layer, which would made the number of electrons and holes injected into the emitter layer to

be balanced.
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