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Abstract : Recently, displays play an important role in quickly delivering a lot of information. Research is underway to reproduce
various colors close to natural colors. In particular, research is being conducted on the light emitting structure of displays as a
method of expressing accurate and rich colors. Due to the advancement of technology and the miniaturization of devices, the need
for small but high visibility displays with high efficiency in energy consumption continues to increase. Efforts are being made in
various ways to improve OLED efficiency, such as improving carrier injection, structuring devices that can efficiently recombine
electrons and holes in a numerical balance, and developing materials with high luminous efficiency. In this study, the
electrical and optical properties of the seven-layer stacked structure rear-light emitting blue OLED device were analyzed.
4,4'-Bis(carazol-9-yl)biphenyl:Ir(difppy)2(pic), a blue light emitting material that is easy to manufacture and can be highly
efficient and brightened, was used. OLED device manufacturing was performed via the in-situ method in a high vacuum state of
5%10-8 Torr or less using a Sunicel Plus 200 system. The experiment was conducted with a seven-layer structure in which an
electron or hole blocking layer (EBL or HBL) was added to a five-layer structure in which an electron or hole injection layer (EIL
or HIL) or an electron or hole transport layer (ETL or HTL) was added. Analysis of the electrical and optical properties showed
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that the device that prevented color diffusion by inserting an EBL layer and a HBL layer showed excellent color purity. The
results of this study are expected to greatly contribute to the R&D foundation and practical use of blue OLED display devices.
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Figure 1. 7-Layer laminated structure OLED.
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Figure 2. (a) Chemical structure of CPB (b) chemical structure of
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Table 1. Element structure used in the experiment
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Figure 3. Typical EL Spectra of the fabricated device.
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Figure 4. Voltage vs luminance relation of the fabricated OLED
device.
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Figure 5. Voltage vs current density relation of the fabricated
OLED device.
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Figure 6. Voltage vs Efficiency relation of the fabricated OLED
device.
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Figure 7. Current density vs luminance relation of the fabricated
OLED device.

60 T T T T T T

Effciency [cd/A]

20 - b

0 L L L L L L
0 10 20 30 40 50 60

Current Density [mA/cmz]

Figure 8. Current density vs efficiency relation of the fabricated
OLED device.
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Figure 9. Luminance vs efficiency relation of the fabricated OLED
device.
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Figure 10. Power densityvs efficiency relation of the fabricated
OLED device.
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Figure 11. Power density vs Luminance relation of the fabricated
OLED device.
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Figure 12. Standard CIE color coordination (a) and the locations (b) of employed devices.

3.2.4 MHAUT0 ME M7 1™ 54 24

H Ao A ARE-H 4,4'-Bis(carbazol-9-yl)biphenyl : Ir(difppy)
2pic)®] %Yol WE W74 BAL FYohs] o) £AE A
A sto] AYUE - 28, AYUE - FE B4 g5tk

3.3 MZE 24

Figure 12(a)= CIE M, (b= 24 £419] CIE BAAS
LRl Aotk 7+ 47k9] CIE #4771 242} (0.187, 0.382),
(0.185, 0.392), (0.187,0388)2 UEFF O 5 A uigghs

& & 9l

2 Ao 75 ASTR HHdg YA OLED &4+
22 YA R ] AFsto] Lol whE A1 54 4 35t

E T
E

S

i)
]

< E435}9 ). Electron or Hole Injection Layer(EIL or
HIL) Electron or Hole Transport Layer(ETL or HTL) 5-°] 57}
H 5% 29 Electron or Hole Blocking Layer(EBL or HBL)
g 2710 73 722 A¥e AW A7 B A
= Az Aol Etekal AR HAE YERgARE EBL
S HBLS= Adste] ¢330l 33 A& ols< Al
A A9 TS AT A3 T WS BAgll 4 &
©oh e vhebdeh, ARAT 24 BE 24 GBS
o 2 QAT ELATEROIA 34 H=L o|2jo] 14 5=}

M-‘“‘F\].r T T T T
0.7 \\
06
Device 2
"'s\ﬁggumz \
0.4 > Device!3
(0.187.)0.358) \ ]
03 F\ Device d |
(L1857, 0.382) >
02 \ ]
0l
_F.___.-""
|1

n ]
00 01 02 03 04 05 06 07
(b)

Uehts ZoR Hop & & & 137t U 4 =S F7}
Al A7t Bes) Holv, 5 245 AXT ) EBLSH
HBLZ°| 3= 75 t5% % OLED?| &&0°] 7]& OLED
Hr} &8 Aog JYZdr)

ol r_ﬂ,

References

1. Yang, K.-S., Shin, H.-K., Kim, C., and Kwon, Y.-S.,
“Photoluminescent and Electroluminescent Investigations of
OLEDs Using Alq2-Nq,” Colloids and Surfaces A: Physico-
chemical and Engineering Aspects, 257-258, 63-66 (2005).

2. Ichikawa, M., Fujimoto, S., Miyazawa, Y., Koyama, T.,
Yokoyama, N., Miki, T., and Taniguchi, Y., “Bipyridyl
Substituted Triazoles as Hole-blocking and Electron-
Transporting Materials for Organic Light-emitting Devices,”
Organic Electronics, 9, 77-84 (2008).

3. Friend, R. H., Gymer, R. W., Holmes, A. B., Burroughes, J.
H., Marks, R. N., Taliani, C., Bradley, D. D. C., Dos Santos,
D. A, Bredas, J. L., Logdlund, M., and Salaneck, W. R.,
“Electroluminescencein Conjugated Polymers,” Nature, 397,
121-128 (1999).

4. Sheats, J. R., Antoniadis, H., Hueschen, M., Leonard, W.,
Miller, J., Moon, R., Roitman, D., and Stocking, A., “Organic
Electroluminescent Devices,” Science, 273, 884-889 (1996).

5. https:/jbkist.tistory.com/3535 (accessed Oct. 2023).



