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ABSTRACT

Department of Display and Semiconductor Engineering, Sun Moon University

We presented a micro hemi-sphere structure flexible film to improve the external quantum efficiency (EQE) in

OLEDs. The micro hemi-sphere flexible film was fabricated with breath figure (BF) method and replica process. At

45 mg/mL of concentration, the size of the hemi-spheres was approximately 6.2 pm were obtained which are the most

circular shape. So, it was possible to yield the best performance with an improvement of 33 % in the EQE and the

widest viewing angle ranging from 0° to 70°. As a result, the hemi-sphere film’s size and distribution seem to play

important roles in enhancing the EQE in OLEDs. Furthermore, the flexible hemi-sphere film based on polymeric

materials could offer an effective, large-scale, mass-produced product and a simple process and approach to achieve

high efficiency in flexible OLEDs.

Key Words : Organic Light Emitting Diodes (OLEDs), Light Extraction Layer, Out-Coupling Efficiency, Micro

Hemi-Sphere Flexible Film
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onto the carrier substrate at 70% RH; (c) condensed
air evaporation; (d) the uncured PDMS was poured
into the master mold; (¢) the micro hemi-sphere
PDMS film was released; (f) the fabricated micro
hemi-sphere PDMS film was placed on the outside
of the green OLED device.
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Fig. 2. The scanning electron microscopy (SEM) image on
the micro hemi-sphere PDMS film. (a) 22.5 mg/L,
diameter: ~4 um, (b) 45 mg/L, diameter: ~6.2 um
and (c) 67.5 mg/L, diameter: 9~10 pm. Cross-
sectional view and magnified hemi-sphere shape for
determination. (scale bar shows 10pum)

E2 ok 410 Mm-‘] A52 7HA v|A| HHte] e
‘HE} Fig 2 @& 1A} HjEE #Y3H 9o 312
lTA W17 7] ol @uch el a7 g
O 71 2 2R B2 HHOL1 o] glek
Xletal, uetal, huetal= 7H2|o] 7]l S5 8
HFadE FAthe Aol nAlFxe] Pl Fastth
315, 16], 1A EHY HF&AAS
Zejoln|= AES ARERlTE 53] oF %I

Ze|n/ro Ao -9

42 e
P Flr ﬂ_?. 2
h.

l‘

Jo

ol
o)
N
do
:?:l'z

| Zoague
o P25 Y4shed =gl 5
o2 okelA 9lek [17) Fig 3.3}
2" St SRS o

morr e o XN o
il
ich
-
rO

PDMSZ 20| HF FHO| F7]%= 4342 um, 6243 pm, 97+
Sume @S AL 2 4 olrk A7) RES BAsE 1)
A REE PDMS B2 #4ol Eelagdl Es) oA
AL o 4 odek 2K, AHEE Belno) w240
we} z7)9h WE g Aoje 4 vk

35 40 45 50
Pore diameter [um]

(a) 22.5 mg/L

Frequency
Frequency
~

55 65 70 75
Pore diameter [um]

85 9.0
Pore diameter [um]

(b) 45 mg/L (c) 67.5 mg/L

Fig. 3. The size distribution of micro hemi-spheres on
PDMS film depending on the polymer concentration.
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