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Investigation of dark spots in organic light emitting diodes by using a

near-field scanning microwave microscope

(Soonil Yun, Hyunjun Yoo, Mihwa park, Songhui Kim, Kiejin Lee)
Seokang Univ.

Abstract

We report the dark spots in organic light emitting diodes by using a near-field scanning

microwave  MmICroSCOpe. Devices structure

was

glass /  indium-tin-oxide(ITO) /

copper-pthalocyiane(Cu-Pc) / tris-(8-hydroquinoline)aluminum(Alg3) / aluminum(Al).

We made artificial dark spots by using a etching technique on a ITO substrate. Near-field
scanning microwave microscope images and reflective coefficient of dark spots were measured and
compared by the change of various applied voltage changes 0-15V.
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Fig 1. Typical device structure used in this work.
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Fig 2. Schematic of near-field diagram scanning
microwave microscope.
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Fig 3. a)Optical image without applying voltages.
b)Optical image with applying voltages

Y93 4E Atole] ¢ 05 m (AL T2 AAH
g ] ojulA EAL NSMM 0Ve imageol
Al B R & A7 AREE e AR
sample®l Eolo] AW ol NSMM imagef A &2
A7IHEANE HoFA Ve HGE AN F
BL NSMM imageo) dark spoti<ol ZAA ¥sty
' AL 2 F AUtk 2§ 5(0)¢ Fe]l NSMM
imagedl A AAVEYE 22 AF 97 A3tk
g BEez REAZe AWy dERE S4E Ze
k. ALE QA7 F dark spot BEQ A Un
YA gte] @ BEe wiE & g vEuA He
RE &F Uk 13 VY Aol dntd AAANME
sample FARE A AdMdx geo] AJE FF
g 5 gtk o) AlZtizle] wWE f7)Ax $P

EXo] AR 229 A7) AEE} FolAlE R
< ojr| gk

10 - .
% 1
A -zor -
I
230 F (a) spot A
------ () Al
!
] /] l". i ll
2.8 3 3.2 3.4
Frequency(G Hz)

g 4. §71 @@ AW HAASE Sy (a) Al
(b) dark spot. ’

Fig 4. Measured reflection coeffcient Si of (a) Al
and (b) dark spot in OLEDs.
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(c)Stress 15 V
Fig 5. NSMM Images of various applied voltages
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Fig 6. NSMM Images of OLED dependence on
time variation at an applied voltage V=10V
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