Display & Organic Electronics
(DOE) Laboratory

2021.09.

Display/Organic Electronics Lab.



+““'°”‘<o
. i ‘%
Research topics ;} j
e §o®

3D & Holographic Display

3 Polarization Interference 7|8t 222 AstAaX}t S MWI |8 S 20 C|AE 0] A|AH A
Q Geometric phase(GP) hologram optical element 24 3 XMICH 3D AR/VR 7|= 70
3 Light-field ZtH[2} 7= 7HE
O AHAMCH Fe+E Al 3D display
- Collaborator: Samsung display, Bt 8AFE M AT L, 2H=F218t A2 F 2/l MELfgtid
- L H# =2 IEEE Transactions on Industrial Electronics, 67, 6975 (2020), Scientific Reports, 9, 11297 (2019)

QD & OLED Display

O 14 2[4 bendable/flexible display T3
A

Ok
mjo

—

2|3t ligand cross-linking QD-LED ZA~X} 72
3 QD-LED display?| sf&= X Az[d oS ot ST/ 71= 7
[m]

n

0 18S OLED &4t WS ?let /7= BH MO & &K 2= 74E
7

Of

QO OLED & 58 &S I outcoupling
- Collaborator: LG display, &=ZH0f 8l

- LY H =L Optics Express, 28, 40075 (2020), Applied Surface Science, 362, 132 (2016)

Meta Optics & Flexible devices
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O Micro/nano pattern printing for flexible devices
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3D & Holographic Display

01. Polarization Interference 7|8t ST 2 12|
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02. Geometric Phase(GP) hologram optical element 2
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(PEM, FWM, diffraction efficiency, dynamic properties, etc..)
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3D & Holographic Display

03. Light-field 7|2t 7|= 7H&
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polarization direction after PS

polarization switching polarization direction before PS

polarization direction after PS

polarization direction before PS

polarization switching
layer (PS) with 30 V

layer (PS) with 2.4 V () -

04. XEA|CH 2OHAA 3D display
- Mobile/tablet PC/TVAIE Ol X & 75t £etAAl 2D/3D switching 3D displayS 2/t film¥ active lens array 72
- 2D/3D T2t LF B[22 2)0]2| crosstalk M= ¢let 53 lenticular lens array H|7H curvature 24 3 X%t

Active RM lens
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Active RM lens vs. Parallax barrier
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OLED & QD Display (&)
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01. 1 412[d bendable/flexible display Tt2iS @[t ligand cross-linking QD-LED 2=At i &
- QD to QD 2t2| carrier Ol &2 &4 Jl= g

- 918 QD2 ligand 2t cross-linkingS Sofl 2/& 2510l (et QD-LED2 dl2ld efa D= IHE
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Flexible Substrate

<Conventional ligand QD
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02. QD-LED display?| sil&f = & A2|d b= flot 38/73 7= 71E
- Carrier blocking & =2 energy barrier0il 2/oH =X & excess carrier MH Jl= HE
- Accumulation carrier X &4&F St J18F Auger recombination & polaron quenching &1 Al Jl= HZ S S8t QD-LDE &A% =% g4t
JIZE QD patterning S WA R7E = bank & HEHIE 222 ®loff I8, channel mold, & 22 =224 Mol HHW U X Xt0IE

Ol E8t WXt patterning Jl= i
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Initial state 6 h later state <UV expose on substrate> <Attach the PDMS mold> pp at luble QD> ion into PDMS <Annealing>
<Conventional waveform> channel by capillary force>
v
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y Initial state 6 h later state
<Suggested Waveform> <Peel off PDMS> <Dropping hydrophobic QD>  <Injection into QD channel <Annealing>

by capillary force>

Display/Organic Electronics Lab. 5




OLED & QD Display (@)
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01. Tunable plasmonic color filter 22Xt color 7tEH B U M = SkA T2 i
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Meta Optics & Flexible devices

04. &7 12X AXHE 0|82 &0 soft actuator & robot &K} JH &
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Seashell-like shape

04. Micro/nano pattern printing for flexible devices

25, DER Y SE AT OB O BH IS HL(FA M, SF JI| YA S.)
Ol TH IIHES S8 =Y

o M2, flexible/stretchable J17] 2 3D/4D QI 4|

Ag Ink film
(Average thickness: 7 ym)

2nd transfer-printed ,
Ag line patterns (L,200) * 3

Cellulose ether layer
(Thickness: 1.9 ym)

s
1cm

PET Substrate 10 pm
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