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The applicability of flexible OLED devices has been expanding to rollable or foldable displays and lighting. At this time, a
system to measure the durability of flexible OLEDs needs to be developed to successfully launch flexible OLEDs in future
electronic devices. In this paper, we develop a bending lifetime tester to measure the performance of flexible OLEDs by
measuring the luminance of the device in real-time during the bending test. A fixed distance between the bent OLEDs and
detector during the bending test improves the accuracy of the measured brightness in real time. This bending tester can
measure the lifetime of flexible OLEDs with a mean deviation of less than 0.23% over a temperature range of -30 to 80°C.
This performance is sufficient to measure the accelerated lifetime test of flexible OLEDs for reliability engineering.
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Fig. 2 Schematic design of bending lifetime tester system
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Fig. 3 (a) Design of bending lifetime tester, (b) front view of
driving unit and curvature control unit
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Fig. 4 (a) Picture of bending lifetime tester, (b) total system of
bending lifetime test
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Fig. 5 (a) I-V-L characteristic of OLEDs, (b) Emission EL spectrum
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Fig. 8 (a) Crack generation on substrate, (b) Dark spot during
bending lifetime test

OLEDs 7o) 74 ool ozl 9, Zejdel F2ol}
A 13)% 7Hs 590] A7)2Q] 718 27 o||A] Dark Spoto]
HpAgehs 0w ShelEglc,

oIt B nee] F5Edo OLED: Al gk
7l WA SRA s JAQl Ak doTAY 7w
of EAsh= Bt Foll gt AR & 4 wiEol WAy
o% gk, ofzlal WS} Uehid Axzte R 24
o] 742 Ealo] Belat 4 9t

2 AFollA i Hl= Bending Test Fof] AAZte =
OLEDs®| 4= EAo] 7hsslth= 4 7HAaL ik, nl2ie]
OLEDs HAZoli= zufut 7|3 fof A|2t=|o] Skin Display
L} Wearable Display 52] Je|2 7]ekE o] oJAr=]" Bending
Test 0]2]ol|l %= Stretching Test, Twist Test, Folding Test, -5 %
So] B Bmah 2710|4e] AN 8 40| Bt o))
& AAH) OLEDs 4719 4054 78 gt st
Bending Lifetime Testero]] T}f3t 7|55 715 FulE9] 71
wo] t] aElolof B Ao 7|},

N ok r]r

4. &8

AW 7HA] 83} 9 AESLS Bending Teste} 4= HAS
g5t} w= S437] wiizell Flexible OLEDs 478 Z7dof| 9l
A TEA o)A BBt & AoA= Bending Teste} <=1
AL ZAlo] 3F 4= 9J= Bending Lifetime Test System?] 7fih-S
E3}o] Flexible OLEDs AA12] AlZA Al&L =35}t 7|t

H s 22 7 o S-S 913 TRk Ao E
AestA ko] =g AARte s ST 4= QUdch & A9
A= 35 Flexible OLEDs 2%o] U714 H7F 9 424 4=
A Aot g ARgE A o= Vo)

o v 2 A

|

N
o

REFERENCES

1. Tang, C. W. and VanSlyke, S. A., “Organic Electroluminescent
Diodes,” Applied Physics Letters, Vol. 51, No. 12, pp. 913-915,
1987.

2. Sasabe, H. and Kido, J., “Development of High Performance
Oleds for General Lighting,” Journal of Materials Chemistry C,
Vol. 1, No. 9, pp. 1699-1707, 2013.

3. So, F, Kido, J., and Burrows, P., “Organic Light-Emitting
Devices for Solid-State Lighting,” MRS Bulletin, Vol. 33, No. 7,
pp- 663-669, 2008.

4. Han, T.-H., Lee, Y., Choi, M.-R., Woo, S.-H., Bae, S.-H., et al,,
“Extremely Efficient Flexible Organic Light-Emitting Diodes
with Modified Graphene Anode,” Nature Photonics, Vol. 6, No.
2, p. 105, 2012.

5. Han, Y. C,, Kim, E., Kim, W,, Im, H.-G, Bae, B.-S,, et al., “A
Flexible Moisture Barrier Comprised of a SiO,-Embedded
Organic—Inorganic Hybrid Nanocomposite and Al,O; for Thin-
Film Encapsulation of OLEDs,” Organic Electronics, Vol. 14
No. 6, pp. 1435-1440, 2013.

6. Yokota, T., Zalar, P., Kaltenbrunner, M., Jinno, H., Matsuhisa, N.,
et al., “Ultraflexible Organic Photonic Skin,” Science Advances,
Vol. 2, No. 4, Paper No. e1501856, 2016.

7. Chung, S., Lee, J.-H., Jeong, J., Kim, J.-J., and Hong, Y.,
“Substrate Thermal Conductivity Effect on Heat Dissipation and
Lifetime Improvement of Organic Light-Emitting Diodes,”
Applied Physics Letters, Vol. 94, No. 25, Paper No. 253302,
2009.

8. Popovic, Z. D. and Aziz, H., “Reliability and Degradation of
Small Molecule-Based Organic Light-Emitting Devices (OLEDs),”
IEEE Journal of Selected Topics in Quantum Electronics, Vol. 8,
No. 2, pp. 362-371, 2002.

9. Park, J.-S., Chae, H., Chung, H. K., and Lee, S. 1., “Thin Film
Encapsulation for Flexible Am-OLED: A Review,” Semiconductor
Science and Technology, Vol. 26, No. 3, Paper No. 034001,
2011.

10. Ishii, M. and Taga, Y., “Influence of Temperature and Drive
Current on Degradation Mechanisms in Organic Light-Emitting
Diodes,” Applied Physics Letters, Vol. 80, No. 18, pp. 3430-
3432, 2002.

11. Kim, W.,, Kwon, S., Han, Y. C., Kim, E., Choi, K. C., et al.,
“Reliable Actual Fabric Based Organic Light Emitting Diodes:
Toward a Wearable Display,” Advanced Electronic Materials,
Vol. 2, No. 11, Paper No. 1600220, 2016.

12. Duan, L., Liu, S., Zhang, D., Qiao, J., Dong, G, et al,
“Improved Flexibility of Flexible Organic Light-Emitting
Devices by Using a Metal/Organic Multilayer Cathode,” Journal
of Physics D: Applied Physics, Vol. 42, No. 7, Paper No.
075103, 2009.



456 / April 2018

13.

14.

15.

16.

Bell, C., Alford, T. L., Rednour, R. S., and Richards, M.,
“Display Bender and Method of Testing Flexible Display,” US
Patent, 8943898 B2, 2015.

Chiang, C.-J., Winscom, C., and Monkman, A., “Electroluminescence
Characterization of Foled Devices under Two Type of External
Stresses Caused by Bending,” Organic Electronics, Vol. 11, No.
11, pp. 1870-1875, 2010.

Weber, A., Deutschbein, S., Plichta, A., and Habeck, A., “6.3:
Thin Glass Polymer Systems as Flexible Substrates for
Displays,” Proc. of Symposium Digest of Technical Papers, pp.
53-55, 2002.

Kawaharada, M., Ooishi, M., Saito, T., and Hasegawa, E.,
“Nuclei of Dark Spots in Organic EL Devices: Detection by
DFM and Observation of the Microstructure by TEM,” Synthetic
Metals, Vol. 91, Nos. 1-3, pp. 113-116, 1997.



	Flexible OLEDs용 Bending 수명 측정기 개발
	1. 서론
	2. 시스템 구성
	3. 결과
	4. 결론
	REFERENCES


