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! Electronic Design. (2024). The Evolution of CRT Monitor Technology. Retrieved from
https://www.electronicdesign.com/technologies/industrial/displays/article/55126442/thomas-electronics-the-evolution-
of-cathode-ray-tube-crt-monitor-technology

2 Nano-X Imaging Ltd. (2025). Annual Report 2024. SEC Filing 20-F. Retrieved from
https://www.sec.gov/Archives/edgar/data/1795251/000121390025030318/ea0233444-20f nanox.htm

3 IEEE. (1990). Thin-film-transistor/liquid crystal display technology-An introduction. Retrieved from
http://ieeexplore.ieee.org/Ipdocs/epic03/wrapper.htm?arnumber=5389749

4 Korean Science. (2020). DC-DC integrated LED Driver IC design with power control function. Retrieved from
http://koreascience.or.kr/journal/view.jsp?kj=SHGSCZ&py=2020&vnc=v21n12&sp=702

3 Varex Imaging Corp. (2024). Quarterly Report Q3 2024. SEC Filing 10-Q. Retrieved from
https://www.sec.gov/Archives/edgar/data/1681622/000168162224000070/var-20240628.htm

6 SMIC. (2025). High Voltage Platform for Display Driver IC (DDIC). Retrieved from
https://www.smics.com/en/site/productdetail/2921

7 Kuraray. (2020). Products - Optical-use POVAL FILM. Retrieved from http://www.kuraray.co.jp/poval-
film/en/products/optics/product/
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I'S. Lee, M. K. Kim, S. Kwon, J. C. Leong, B. Noh, J. Sim, E. G. Jeong, H. J. Lee, K. C. Choi, Advanced Micro-OLED
Integration on Thin and Flexible Polymer Neural Probes for Targeted Optogenetic Stimulation. Adv. Funct. Mater.
2025, 2420758. https://doi.org/10.1002/adfm.202420758

2 Ossila. (2024). Organic Light Emitting Diode: OLED Generations & Structure. Retrieved from
https://www.ossila.com/pages/organic-light-emitting-diodes

3 Penconi, M., Cazzaniga, M., Panzeri, W., Mele, A., Cargnoni, F., Ceresoli, D., & Bossi, A. (2019). Unraveling the
degradation mechanism in Flrpic-based blue OLEDs: II. Trap and detect molecules at the interfaces. Chemistry of
Materials, 31(7), 2277-2285. https://doi.org/10.1021/acs.chemmater.8b04502

4 Yujie Xie, Xin Lin, Taifu Lang, Xiaowei Huang, Xuehuang Tang, Shuaishuai Wang, Chang Lin, Kaixin Zhang, Jie
Sun, Qun Yan; High-yield Micro-LED laser transfer accomplished using an ablation-type release material. APL Mater. 1
October 2024; 12 (10): 101111. https://doi.org/10.1063/5.0232745
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! Radiant Vision Systems. (2022). Quantum Leap: Quantum-Dot LED (QLED) and OLED (QD-OLED) TVs Have
Arrived. Retrieved from https://www.radiantvisionsystems.com/blog/quantum-leap-quantum-dot-led-qled-and-oled-qd-
oled-tvs-have-arrived

2 Samsung Display. (2022). Quantum Dot - Products/Technology — QD-OLED. Retrieved from
https://www.samsungdisplay.com/eng/tech/quantum-dot.jsp

3 Li-ang DENG, Shi-lin CHEN, Bo-tian HUANG, et al. TFT display backplane technology based on low-temperature
polysilicon-oxide semiconductor hybrid integration[J]. Chinese journal of liquid crystals and displays, 2021, 36(3): 420-
431.DOI © 10.37188/CJLCD.2020-0268.
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xdr/specs/
2 Dolby Laboratories, Inc. (2025). Quarterly Report Q2 2025. SEC Filing 10-Q. Retrieved from
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Glass substrate
Palyimide substrate
Silicon wafer
Target
Chemicals and indirect materials
Array materials total
Yielded array materials cost
Color filter glass
Color filter materials
Others
CF ials total
Yielded CF materials cost
LED $2,28281 51,689.28 51,250.07 $925.05
Others $0.19 $0.14 $0.10 $0.08
Cell materials total $2,283.00 $1,689.42 51,250.17 $925.13
Yielded cell materials cost $5,629.32  $3,801.20 $2,58656 $1,771.52 $1,220.07
Sealing $0.38 $0.35 $0.33 $0.31 $0.29
Protective layer $2.75 $2.55 $2.38 s2.21 $2.05
Driver IC $5.72 $5.32 $4.95 $4.60 $4.28
Backlight $0.00 $0.00 $0.00 $0.00 $0.00
PCBA, etc. $3.43 $3.19 $2.97 $2.76 $2.57
Module components total 512,28 $11.42 $10.62 $9.88 $9.19
Yielded module c total $14.25 $12.99 $11.34 $10.80 $9.86
Materials and P total $2,296.55 $1,702.07 $1,261.99 $936.16 $694.91
Yielded materials and components total cost $5,645.12 $3,81566 5$2,599.81 $1,783.65 $1,231.19
Cell labar 547.02 $34.79 $25.75 $19.05 $14.10
Module labor §11.31 $10.51 $9.78 $9.09 $8.46
Labor cost 558.32 $45.31 $35.53 $28.15 $22.56
S-year straight line depreciation (array) $0.72 50.68 $0.65 $0.62 $0.59
S-year straight line depreciation (CF)
S-year straight line depreciation (cell) $51.25 $34.60 $23.55 $16.13 $11.11
S5-year straight line (module) $5.72 $5.22 $4.76 $4.34 $3.96
Building and clean room $7.37 $4.98 $3.40 $2.33 $1.61
Depreciation cost $65.06 $45.49 $32.35 $23.41 $17.26
Indirect expenses $21.37 51494 $10.63 $7.69 $5.67
Indirect total $21.37 $14.94 $10.63 $7.69 $5.67
Manufacturing total cost $5,789.87 $3,921.39 $2,678.30 $1,842.90 $1,276.68
Fab operations 90.0% 90.0% 90.0% 90.0% 90.0%
Array process yield B81L.7% 83.3% 85.0% 86.7% 88.3%
CF process yield
Cell process yield 40.6% 44.4% 52.2% 56.1%
Module process yield 86.2% 88.0% 91.5% 93.2%
Total yield 28.6% 32.6% 41.4% 46.2%
© 2023 Omdia
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! Himax Technologies, Inc. (2025). Annual Report 2024. SEC Filing 20-F. Retrieved from
https://www.sec.gov/Archives/edgar/data/1342338/000141057825000623/himx-20241231x20f.htm

2 Wang, X.-Y., Guo, C.-L., Zhou, Y.-J., Zhu, X.-Q., Yan, Z.-B., Li, Y., Yang, T.-X., Sun, J., & Yan, Q. (2024). Process
optimization of preparing CMOS backplane for ultrahigh pixel density red Micro-LED display. Engineering Research
Express, 6(4), 045310. https://doi.org/10.1088/2631-8695/ad8065

3 Universal Display Corporation. (2024). Annual Report 2023. SEC Filing 10-K. Retrieved from
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((display* OR screen* OR panel* OR monitor* OR backlight unit* OR
BLU OR light* OR lumin* OR backplane* OR thin film* OR TFT OR
transistor® OR optical®*) AND (high [-3,3] resolute* OR high [-3,3] define*
OR HD OR UHD OR 4K OR 8K OR high [-3,3] pixel* OR high [-3,3] PPI
OR pixel [-3,3] densit* OR fine metal mask* OR FMM OR inkjet print*
OR solution process* OR patter* OR microcavit* OR optical resonan* OR
purit* OR gamut®* OR wide* OR accurac* OR NTSC OR *RGB*) AND
(low [-3,3] power OR power [-3,3] sav* OR energy [-3,3] efficien* OR
reduce* [-3,3] power OR power [-3,3] consump* OR energy [-3,3]
consump* OR standby [-3,3] power OR leakage* [-3,3] reduc* OR low*
[-3,3] leak* OR leak* [-3,3] current®* OR off [-3,3] current®* OR on-off
ratio* OR threshold voltage* OR sub-threshold OR subthreshold OR cd/A
OR Im/W OR light [-3,3] extract® OR outcoupl* OR out-coupl* OR optical
efficienc* OR IQE OR EQE OR lifetime* OR quantum yield OR PLQY)
AND (LED* OR organic light emitting diode* OR metal [-3,3] OLED*
OR metal [-3,3] organic light emitting diode* OR AMOLED* OR
PMOLED* OR active matrix* OR passive matrix* OR Mini-LED* OR
Micro-LED* OR micro light emitting diode* OR LCD OR liquid crystal
display* OR quantum dot* OR QLED* OR electroluminescen* OR micro
display* OR microdisplay* ) OR ((LTPO OR low temperature
polycrystalline oxide* OR low-temperature polycrystalline oxide* OR
LTPS OR low temperature polysilicon* OR low-temperature polysilicon*
OR IGZO OR indium gallium zinc oxide* OR oxide semiconductor** OR
oxide TFT* OR polycrystalline silicon* OR poly-Si OR poly silicon* OR
polysilicon* ) AND (chemical* OR composition* OR material* OR
dopant®* OR precursor®* OR deposi* OR anneal* OR crystalliz¥ OR
crystallis* OR grain size* OR grain boundar®* OR mobil*)))

2242420

((display* OR screen®* OR panel* OR monitor* OR backlight unit* OR
BLU OR light* OR lumin* OR backplane* OR thin film* OR TFT OR
transistor® OR optical®*) AND (high [-3,3] resolute* OR high [-3,3] define*
OR HD OR UHD OR 4K OR 8K OR high [-3,3] pixel* OR high [-3,3] PPI
OR pixel [-3,3] densit* OR fine metal mask* OR FMM OR inkjet print*
OR solution process™* OR patter* OR microcavit* OR optical resonan* OR
purit* OR gamut* OR wide* OR accurac* OR NTSC OR *RGB*) AND
(low [-3,3] power OR power [-3,3] sav* OR energy [-3,3] efficien* OR
reduce* [-3,3] power OR power [-3,3] consump* OR energy [-3,3]
consump® OR standby [-3,3] power OR leakage™* [-3,3] reduc* OR low*
[-3,3] leak®* OR leak* [-3,3] current®* OR off [-3,3] current* OR on-off
ratio* OR threshold voltage* OR sub-threshold OR subthreshold OR cd/A
OR Im/W OR light [-3,3] extract® OR outcoupl* OR out-coupl* OR optical
efficienc* OR IQE OR EQE OR lifetime* OR quantum yield OR PLQY)
AND (LED* OR organic light emitting diode* OR metal [-3,3] OLED*
OR metal [-3,3] organic light emitting diode* OR AMOLED* OR
PMOLED* OR active matrix* OR passive matrix* OR Mini-LED* OR
Micro-LED* OR micro light emitting diode* OR LCD OR liquid crystal
display* OR quantum dot* OR QLED* OR electroluminescen® OR micro
display* OR microdisplay* ) OR ((LTPO OR low temperature
polycrystalline oxide* OR low-temperature polycrystalline oxide* OR

198270
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LTPS OR low temperature polysilicon* OR low-temperature polysilicon*
OR IGZO OR indium gallium zinc oxide* OR oxide semiconductor** OR
oxide TFT* OR polycrystalline silicon* OR poly-Si OR poly silicon* OR
polysilicon* ) AND (chemical* OR composition* OR material* OR
dopant* OR precursor®* OR deposi* OR anneal* OR crystalliz* OR
crystallis* OR grain size* OR grain boundar* OR mobil*)))@TI,AB,CL

(((display* OR screen* OR panel* OR monitor* OR backlight unit* OR
BLU OR light* OR lumin* OR backplane* OR thin film* OR TFT OR
transistor®* OR optical*) AND (high [-3,3] resolute* OR high [-3,3] define*
OR HD OR UHD OR 4K OR 8K OR high [-3,3] pixel* OR high [-3,3] PPI
OR pixel [-3,3] densit* OR fine metal mask* OR FMM OR inkjet print*
OR solution process* OR patter® OR microcavit®* OR optical resonan* OR
purit* OR gamut* OR wide* OR accurac* OR NTSC OR *RGB*) AND
(low [-3,3] power OR power [-3,3] sav* OR energy [-3,3] efficien* OR
reduce* [-3,3] power OR power [-3,3] consump* OR energy [-3,3]
consump* OR standby [-3,3] power OR leakage* [-3,3] reduc* OR low*
[-3,3] leak* OR leak* [-3,3] current®* OR off [-3,3] current* OR on-off
ratio* OR threshold voltage* OR sub-threshold OR subthreshold OR cd/A
OR Im/W OR light [-3,3] extract® OR outcoupl* OR out-coupl* OR optical
efficienc* OR IQE OR EQE OR lifetime* OR quantum yield OR PLQY)
AND (LED* OR organic light emitting diode* OR metal [-3,3] OLED*
OR metal [-3,3] organic light emitting diode* OR AMOLED* OR
PMOLED* OR active matrix* OR passive matrix* OR Mini-LED* OR
Micro-LED* OR micro light emitting diode* OR LCD OR liquid crystal
display* OR quantum dot* OR QLED* OR electroluminescen* OR micro
display* OR microdisplay* ) OR ((LTPO OR Ilow temperature
polycrystalline oxide* OR low-temperature polycrystalline oxide* OR
LTPS OR low temperature polysilicon* OR low-temperature polysilicon*
OR IGZO OR indium gallium zinc oxide* OR oxide semiconductor** OR
oxide TFT* OR polycrystalline silicon®* OR poly-Si OR poly silicon* OR
polysilicon* ) AND (chemical* OR composition* OR material* OR
dopant®* OR precursor®* OR deposi* OR anneal* OR crystalliz* OR
crystallis* OR grain size* OR grain boundar* OR mobil*)))@TI,AB,CL)
AND (IC=CO01* OR IC=C07* OR IC=C30* OR IC=F21* OR IC=G02*
OR IC=HO1* OR IC=G09*) AND (IQ=10* OR IQ=14* OR IQ=16* OR
1Q=19* OR 1Q=21* OR 1Q=26%)

((((display™* OR screen®* OR panel* OR monitor* OR backlight unit* OR
BLU OR light* OR lumin* OR backplane* OR thin film* OR TFT OR
transistor® OR optical®*) AND (high [-3,3] resolute* OR high [-3,3] define*
OR HD OR UHD OR 4K OR 8K OR high [-3,3] pixel* OR high [-3,3] PPI
OR pixel [-3,3] densit* OR fine metal mask* OR FMM OR inkjet print*
OR solution process* OR patter* OR microcavit* OR optical resonan* OR
purit®* OR gamut®* OR wide* OR accurac* OR NTSC OR *RGB*) AND
(low [-3,3] power OR power [-3,3] sav* OR energy [-3,3] efficien* OR
reduce* [-3,3] power OR power [-3,3] consump* OR energy [-3,3]
consump* OR standby [-3,3] power OR leakage* [-3,3] reduc* OR low*
[-3,3] leak* OR leak* [-3,3] current* OR off [-3,3] current®* OR on-off
ratio* OR threshold voltage* OR sub-threshold OR subthreshold OR cd/A
OR Im/W OR light [-3,3] extract® OR outcoupl* OR out-coupl* OR optical
efficienc* OR IQE OR EQE OR lifetime* OR quantum yield OR PLQY)
AND (LED* OR organic light emitting diode* OR metal [-3,3] OLED*

167783
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OR metal [-3,3] organic light emitting diode* OR AMOLED* OR
PMOLED* OR active matrix* OR passive matrix* OR Mini-LED* OR
Micro-LED* OR micro light emitting diode* OR LCD OR liquid crystal
display* OR quantum dot* OR QLED* OR electroluminescen® OR micro
display* OR microdisplay* ) OR ((LTPO OR low temperature
polycrystalline oxide* OR low-temperature polycrystalline oxide* OR
LTPS OR low temperature polysilicon* OR low-temperature polysilicon*
OR IGZO OR indium gallium zinc oxide* OR oxide semiconductor** OR
oxide TFT* OR polycrystalline silicon* OR poly-Si OR poly silicon* OR
polysilicon* ) AND (chemical®* OR composition* OR material* OR
dopant* OR precursor®* OR deposi* OR anneal* OR crystalliz* OR
crystallis* OR grain size* OR grain boundar* OR mobil*)))@TI,AB,CL)
AND (IC=C01* OR IC=C07* OR IC=C30* OR IC=F21* OR IC=G02*
OR IC=HO1* OR IC=G09%*))

(((display* OR screen®* OR panel* OR monitor®* OR backlight unit* OR
BLU OR light* OR lumin* OR backplane* OR TFT OR optical*) AND
(high [-3,3] resolute® OR high [-3,3] define* OR HD OR UHD OR 4K OR
8K OR high [-3,3] pixel* OR high [-3,3] PPI OR pixel [-3,3] densit* OR
fine metal mask* OR FMM OR inkjet print* OR solution process* OR
patter®* OR microcavit* OR optical resonan* OR purit* OR gamut* OR
wide* OR accurac* OR NTSC OR *RGB*) AND (low [-3,3] power OR
power [-3,3] sav* OR energy [-3,3] efficien* OR reduce* [-3,3] power OR
power [-3,3] consump* OR energy [-3,3] consump* OR standby [-3,3]
power OR leakage* [-3,3] reduc* OR low* [-3,3] leak™ OR leak™* [-3,3]
current® OR off [-3,3] current® OR on-off ratio* OR threshold voltage*
OR sub-threshold OR subthreshold OR cd/A OR Im/W OR light [-3,3]
extract® OR outcoupl* OR out-coupl* OR optical efficienc* OR IQE OR
EQE OR lifetime* OR quantum yield OR PLQY) AND (LED* OR organic
light emitting diode* OR metal [-3,3] OLED* OR metal [-3,3] organic light
emitting diode* OR AMOLED* OR PMOLED* OR active matrix* OR
passive matrix* OR Mini-LED* OR Micro-LED* OR micro light emitting
diode* OR LCD OR liquid crystal display* OR quantum dot* OR QLED*
OR electroluminescen®* OR micro display* OR microdisplay* ) OR
((LTPO OR low temperature polycrystalline oxide* OR low-temperature
polycrystalline oxide* OR LTPS OR low temperature polysilicon* OR
low-temperature polysilicon* OR IGZO OR indium gallium zinc oxide*
OR oxide semiconductor** OR oxide TFT* OR polycrystalline silicon*
OR poly-Si OR poly silicon* OR polysilicon* ) AND (chemical* OR
composition®* OR material* OR dopant®* OR precursor® OR deposi* OR
anneal®* OR crystalliz* OR crystallis* OR grain size* OR grain boundar*
OR mobil*)))@TIL,AB,CL) AND (IC=C01* OR IC=C07* OR IC=C30*
OR IC=F21* OR IC=G02* OR IC=H01* OR IC=G09*)

167717
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(((display* OR screen* OR panel* OR monitor® OR backlight unit* OR
BLU OR light* OR lumin* OR backplane* OR TFT OR optical*) AND
(high [-3,3] resolute® OR high [-3,3] define®* OR HD OR UHD OR 4K OR
8K OR high [-3,3] pixel* OR high [-3,3] PPI OR pixel [-3,3] densit* OR
fine metal mask* OR FMM OR inkjet print* OR solution process* OR
patter* OR microcavit* OR optical resonan* OR purit* OR gamut* OR
wide* OR accurac* OR NTSC OR *RGB*) AND (low [-3,3] power OR
power [-3,3] sav* OR energy [-3,3] efficien* OR reduce* [-3,3] power OR
power [-3,3] consump®* OR energy [-3,3] consump* OR standby [-3,3]
power OR leakage* [-3,3] reduc* OR low* [-3,3] leak* OR leak* [-3,3]
current®* OR off [-3,3] current®* OR on-off ratio* OR threshold voltage* OR
sub-threshold OR subthreshold OR cd/A OR Im/W OR light [-3,3] extract*
OR outcoupl* OR out-coupl* OR optical efficienc* OR IQE OR EQE OR
lifetime* OR quantum yield OR PLQY) AND (LED* OR organic light
emitting diode* OR metal [-3,3] OLED* OR metal [-3,3] organic light
emitting diode* OR AMOLED* OR PMOLED* OR active matrix* OR
passive matrix®* OR Mini-LED* OR Micro-LED* OR micro light emitting
diode* OR LCD OR liquid crystal display* OR quantum dot* OR QLED*
OR electroluminescen* OR micro display* OR microdisplay* ) OR ((LTPO
OR low temperature polycrystalline oxide* OR low-temperature
polycrystalline oxide* OR LTPS OR low temperature polysilicon* OR low-
temperature polysilicon* OR IGZO OR indium gallium zinc oxide* OR
oxide semiconductor** OR oxide TFT* OR polycrystalline silicon* OR
poly-Si OR poly silicon* OR polysilicon* ) AND (chemical* OR
composition®* OR material* OR dopant®* OR precursor* OR deposi* OR
anneal* OR crystalliz* OR crystallis* OR grain size* OR grain boundar*
OR mobil*)))@TI,AB,CL) AND (IC=C01* OR IC=C07* OR IC=C30* OR
IC=F21* OR IC=G02* OR IC=HO01* OR IC=G09%*)

1989

((((display* OR screen* OR panel* OR monitor* OR backlight unit* OR
BLU OR light* OR lumin* OR backplane* OR TFT OR optical*) AND (high
[-3,3] resolute® OR high [-3,3] define* OR HD OR UHD OR 4K OR 8K OR
high [-3,3] pixel* OR high [-3,3] PPI OR pixel [-3,3] densit* OR fine metal
mask® OR FMM OR inkjet print* OR solution process* OR patter* OR
microcavit* OR optical resonan®* OR purit* OR gamut* OR wide* OR
accurac* OR NTSC OR *RGB*) AND (low [-3,3] power OR power [-3,3]
sav* OR energy [-3,3] efficien®* OR reduce* [-3,3] power OR power [-3,3]
consump®* OR energy [-3,3] consump* OR standby [-3,3] power OR
leakage™ [-3,3] reduc* OR low* [-3,3] leak* OR leak* [-3,3] current® OR off
[-3,3] current® OR on-off ratio* OR threshold voltage* OR sub-threshold OR
subthreshold OR cd/A OR Im/W OR light [-3,3] extract® OR outcoupl* OR
out-coupl®* OR optical efficienc* OR IQE OR EQE OR lifetime* OR
quantum yield OR PLQY) AND ((LED* OR organic light emitting diode*
OR metal [-3,3] OLED* OR metal [-3,3] organic light emitting diode* OR
AMOLED* OR PMOLED* OR active matrix* OR passive matrix* OR
Mini-LED* OR Micro-LED* OR micro light emitting diode* OR LCD OR
liquid crystal display® OR quantum dot* OR QLED* OR electroluminescen™
OR micro display* OR microdisplay* ) OR (OLED* OR organic light
emitting diode®* OR organic electroluminescent OR organic EL OR organic
LED* OR organic light-emitting OR organic emissive OR organic display* )
AND (material* OR compound* OR polymer* OR small molecule* OR
dopant* OR host* OR emitter* OR emission layer* OR hole transport* OR
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electron transport® OR charge transport® OR injection layer* OR blocking
layer* OR phosphorescent OR fluorescent OR delayed fluorescen* OR
TADF OR thermally activated delayed fluorescen* )))@TI,AB,CL) AND
(IC=CO01* OR IC=C07* OR IC=C30* OR IC=F21* OR IC=G02* OR
IC=HO1* OR IC=G09%*))

((((display* OR screen* OR panel* OR monitor* OR backlight unit* OR
BLU OR light* OR lumin* OR backplane* OR TFT OR optical*) AND
(high [-3,3] resolute* OR high [-3,3] define* OR HD OR UHD OR 4K OR
8K OR high [-3,3] pixel* OR high [-3,3] PPI OR pixel [-3,3] densit* OR fine
metal mask* OR FMM OR inkjet print* OR solution process* OR patter*
OR microcavit* OR optical resonan* OR purit* OR gamut* OR wide* OR
accurac* OR NTSC OR *RGB*) AND (low [-3,3] power OR power [-3,3]
sav* OR energy [-3,3] efficien* OR reduce* [-3,3] power OR power [-3,3]
consump®* OR energy [-3,3] consump* OR standby [-3,3] power OR
leakage* [-3,3] reduc* OR low* [-3,3] leak* OR leak™* [-3,3] current* OR
off [-3,3] current* OR on-off ratio* OR threshold voltage* OR sub-threshold
OR subthreshold OR cd/A OR Im/W OR light [-3,3] extract®* OR outcoupl*
OR out-coupl* OR optical efficienc* OR IQE OR EQE OR lifetime* OR
quantum yield OR PLQY) AND ((LED* OR organic light emitting diode*
OR metal [-3,3] OLED* OR metal [-3,3] organic light emitting diode* OR
AMOLED* OR PMOLED* OR active matrix* OR passive matrix* OR
Mini-LED* OR Micro-LED* OR micro light emitting diode* OR LCD OR
liquid crystal display* OR quantum dot* OR QLED* OR
electroluminescen® OR micro display* OR microdisplay* ) OR (OLED* OR
organic light emitting diode* OR organic electroluminescent OR organic EL
OR organic LED* OR organic light-emitting OR organic emissive OR
organic display* ) AND (material* OR compound* OR polymer* OR small
molecule®* OR dopant™ OR host* OR emitter* OR emission layer* OR hole
transport®* OR electron transport™ OR charge transport® OR injection layer*
OR blocking layer* OR phosphorescent OR fluorescent OR delayed
fluorescen* OR  TADF OR  thermally activated delayed
fluorescen* )))@TI,AB,CL) AND (IC=CO1* OR IC=C07* OR IC=C09*
OR IC=C30* OR IC=F21* OR IC=G02* OR IC=H01* OR IC=G09* OR
1C=G06%))

5257

(((display* OR screen* OR panel* OR monitor* OR backlight unit* OR
BLU OR light* OR lumin* OR backplane* OR thin film* OR TFT OR
transistor* OR optical®*) AND (high [-3,3] resolute* OR high [-3,3] define*
OR HD OR UHD OR 4K OR 8K OR high [-3,3] pixel* OR high [-3,3] PPI
OR pixel [-3,3] densit* OR fine metal mask* OR FMM OR inkjet print* OR
solution process* OR patter* OR microcavit* OR optical resonan* OR
purit* OR gamut* OR wide* OR accurac* OR NTSC OR *RGB*) AND
(low [-3,3] power OR power [-3,3] sav* OR energy [-3,3] efficien* OR
reduce* [-3,3] power OR power [-3,3] consump* OR energy [-3,3]
consump* OR standby [-3,3] power OR leakage* [-3,3] reduc* OR low™ [-
3,3] leak™ OR leak™* [-3,3] current® OR off [-3,3] current®* OR on-off ratio*
OR threshold voltage* OR sub-threshold OR subthreshold OR cd/A OR
Im/W OR light [-3,3] extract* OR outcoupl®* OR out-coupl* OR optical
efficienc* OR IQE OR EQE OR lifetime* OR quantum yield OR PLQY)
AND (( quantum dot* OR QD OR QLED OR QD-LED OR QD-OLED OR
colo* [-3,3] convers* layer* OR QD colo* filter* OR perovskite* OR
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colloidal quantum dot* OR semiconductor nanocrystal* OR semiconductor
nano-crystal* OR semiconductor quantum dot* OR quantum confined OR
quantum confinement OR quantum size effect* ) AND ( core[-3,3]shell OR
multi[-3,3]shell OR shell thickness* OR core diameter* OR core size* OR
shell material* OR core material* ) OR (CdSe OR cadmium selenide OR
CdS OR cadmium sulfide OR cadmium sulphide OR ZnS OR zinc sulfide
OR zinc sulphide OR InP OR indium phosphide OR perovskite quantum
dot* OR perovskite nanocrystal* OR cadmium*free OR heavy*metal free
OR non*toxic OR low toxicity )) J@TI,AB,CL) AND (IC=C01* OR
IC=C07* OR IC=C30* OR IC=F21* OR IC=G02* OR IC=HO1* OR
IC=G09* OR IC=G06* OR IC=C09*)

10 (((display*™ OR screen* OR panel* OR monitor* OR backlight unit* OR | ;53
BLU OR light* OR lumin* OR backplane* OR thin film* OR TFT OR
transistor® OR optical*) AND (high [-3,3] resolute* OR high [-3,3] define*
OR HD OR UHD OR 4K OR 8K OR high [-3,3] pixel* OR high [-3,3] PPI
OR pixel [-3,3] densit* OR fine metal mask* OR FMM OR inkjet print* OR
solution process* OR patter* OR microcavit* OR optical resonan* OR
purit* OR gamut* OR wide* OR accurac* OR NTSC OR *RGB*) AND
(low [-3,3] power OR power [-3,3] sav* OR energy [-3,3] efficien* OR
reduce* [-3,3] power OR power [-3,3] consump®* OR energy [-3,3]
consump* OR standby [-3,3] power OR leakage* [-3,3] reduc* OR low* [-
3.,3] leak* OR leak* [-3,3] current® OR off [-3,3] current® OR on-off ratio*
OR threshold voltage* OR sub-threshold OR subthreshold OR cd/A OR
Im/W OR light [-3,3] extract® OR outcoupl* OR out-coupl* OR optical
efficienc* OR IQE OR EQE OR lifetime* OR quantum yield OR PLQY)
AND (( quantum dot* OR QD OR QLED OR QD-LED OR QD-OLED OR
colo* [-3,3] convers* layer* OR QD colo* filter* OR perovskite* OR
colloidal quantum dot* OR semiconductor nanocrystal* OR semiconductor
nano-crystal* OR semiconductor quantum dot* OR quantum confined OR
quantum confinement OR quantum size effect®™ ) AND ( core[-3,3]shell OR
multi[-3,3]shell OR shell thickness* OR core diameter* OR core size* OR
shell material* OR core material* ) OR (CdSe OR cadmium selenide OR
CdS OR cadmium sulfide OR cadmium sulphide OR ZnS OR zinc sulfide
OR zinc sulphide OR InP OR indium phosphide OR perovskite quantum
dot* OR perovskite nanocrystal®* OR cadmium*free OR heavy*metal free
OR non*toxic OR low toxicity)OR ( ligand* OR surface[-3,3]modificat*
OR  surface[-3,3]treat® OR surface[-3,3]function®* OR surface[-
3,3]chemi* )))@TI,AB,CL) AND (IC=C01* OR IC=C07* OR IC=C30* OR
IC=F21* OR IC=G02* OR IC=HO01* OR IC=G09* OR IC=G06* OR
1C=C09%*)
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(- ) LTPO/LTPS

11 (((display™* OR screen* OR panel* OR monitor* OR backlight unit* OR BLU 3 02%
OR light* OR lumin* OR backplane* OR thin film* OR TFT OR transistor* L
OR optical*) AND (high [-3,3] resolute* OR high [-3,3] define* OR HD OR | £
UHD OR 4K OR 8K OR high [-3,3] pixel* OR high [-3,3] PPI OR pixel [-3,3] | 2406
densit* OR fine metal mask* OR FMM OR inkjet print* OR solution process*
OR patter* OR microcavit* OR optical resonan* OR purit* OR gamut* OR
wide* OR accurac* OR NTSC OR *RGB*) AND (low [-3,3] power OR power
[-3.,3] sav* OR energy [-3,3] efficien* OR reduce* [-3,3] power OR power [-
3,3] consump™* OR energy [-3,3] consump* OR standby [-3,3] power OR
leakage* [-3,3] reduc* OR low* [-3,3] leak® OR leak* [-3,3] current® OR off
[-3,3] current® OR on-off ratio* OR threshold voltage* OR sub-threshold OR
subthreshold OR cd/A OR Im/W OR light [-3,3] extract® OR outcoupl* OR
out-coupl* OR optical efficienc* OR IQE OR EQE OR lifetime* OR quantum
yield OR PLQY) AND ((LTPO OR LTPS OR low temperature polycrystalline
oxide* OR low-temperature polycrystalline oxide* OR LTPS OR low
temperature polysilicon* OR low-temperature polysilicon* OR IGZO OR
indium gallium zinc oxide* OR oxide semiconductor®** OR oxide TFT* OR
polycrystalline silicon* OR poly-Si OR poly silicon* OR polysilicon* ) AND
(chemical* OR composition* OR material* OR dopant®* OR precursor® OR
deposi* OR anneal* OR crystalliz* OR crystallis* OR grain size* OR grain
boundar* OR mobil* OR IGZO OR indium gallium zinc oxide OR InGaZnO
OR indium gallium zinc O OR oxide semiconductor* OR oxide TFT* OR
oxide thin film transistor* OR oxide channel* OR oxide active
layer* )))@TLAB,CL) AND (IC=CO01* OR IC=C07* OR IC=C30* OR
IC=F21* OR IC=G02* OR IC=HO1* OR IC=G09* OR IC=G06* OR
1C=C09%*)
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12

(7 OR ¥% OR % OR T4 ® OR # k¥ = OR # kHw
OR BLU OR * OR # 3% OR #4 OR &% OR TFT OR 7 { %8 OR
%4 OR %%)AND (f34F OR % % ORHD OR UHD OR 4K OR 8K OR
%% ORPPIOR i % %/& OR £/E#EY OR FMM OR *f & 7|5 OR
A4 OR B % OR #% OR £%¥ 3k OR ®» A OR ¢ ¥ OR
% OR s OR NTSC OR RGB OR 4 §%3% OR #% i+ OR vk 7 &r
OR #i%4:1 OR 43 OR % OR /&£#)AND (#4 OR # % OR &
% OR &34 OR " OR i'4 OR i # OR ## OR /&% OR %
7% OR M i, OR ER ' OR BEFT/B’ OR = E & OR cd/A OR Im/W
OR % %3 OR 148 OR %k &»c% OR £3 % OR IQE OR EQE
OR 24 OR &3 # % OR PLQY OR *"ﬁ OR * M5 4£ OR # 4<%
% OR # FjI'4£ OR i £iJ 4 OR #4vrt £ OR #iBF > OR M
# OR EiFk®m OR X 3¢ ;2 OR R @® A OR ™Rk & OR kB
OR * %% OR p 3% OR €3 2c% OR % &)AND ((LTPO
ORLTPSOR ;%8 % %% ORLTPSOR ;8 % &# ORIGZO OR 4FE;
4% *4$ OR § it4 L 4 ORTFTOR % Bﬂm OR % &% SiOR i
5% % OR Mk % % OR Mk % % OR Ficd '7]‘? OR ¥ fff)
AND (i % OR =4 OR #4#! OR 43 OR w,aw OR iw# OR i
L OR & OR &H#.% <+ OR &% OR i## % ORIGZO OR 4Fkj4:
§ i*% OR InGaZnO OR 4Fpz4:% OR % i* 3 L 448 OR § i* % TFT
OR H*% ¢ H4 OR F itF iy OR ¥ *F 1 # & OR = ¥
+))@TLAB,CL) AND (IC=CO01* OR IC=C07* OR IC=C30* OR IC=F21*
OR IC=G02* OR IC=HO01* OR IC=G09* OR IC=G06* OR IC=C09%)

20122

13

(g7 OR ¥ % OR @ % OR Z A% OR # kH ~ OR # kifirke
OR BLU OR £ OR % OR # 4 OR &% ORTFTOR % &% OR
%% OR &¥%)AND(f245 OR % ¥ ORHD OR UHD OR 4K OR 8K OR
%% ORPPIOR % #®/& OR £/iEYE OR FMM OR ¥ & 7|& OR
Ak ® 4 OR Bl% OR e OR k& X3k OR “J")?: OR ¢ & OR
% OR #zxr OR NTSC OR RGB OR %4 #%% OR &% 7# OR & T ER
OR %41 OR 4 # OR i OR ;i) AND (mtj- R # % OR &
% OR &5t OR "3 OR 4 OR st £ OR #4# OR /&% OR %
q OR B i OR F#“Fs;? v OR B E% /& OR =xH & OR cd/A OR Im/W
OR * ::& OR 7148 OR % #»c% OR €3 % OR IQE OR EQE
OR ##4 OR £+ 2% ORPLQYOR %74 OR *# i‘&ﬁ%ﬁ« OR # 4£°%
i OR # % %ﬂ- OR i £i)45 OR #4vrt 2 OR B > OR M
A OR ik v OR X ,J\‘J‘?Lm OR R iE® 3 OR _T_]& # OR kB~
OR *%»c% OR p £3»% OR * £ %% OR % &)AND ((LTPO
OR LTPS OR l“«m. 5% % ORLTPSOR ™% % & # ORIGZO OR 4FEf
% 4% OR % i*$ X HE4 OR TFT OR gaaF OR % % SiOR g
583 OR Mk % %zt OR Mgk % %z OR &S d‘? OR % furz)
AND (i*# OR =4 OR ## OR ## OR = ,5%#/' OR itf OR i¥
Y OR %% OR &k~ OR & A OR :## F ORIGZO OR 47§ &
% i* 3 OR InGaZnO OR 4FEz4:% OR % i L g8 OR % i* TFT

e
[k 2w
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OR &% & 1Y OR;"L‘#’"ELE OR%"L*"%% OR = =
F))@TLAB) AND (IC=C01* OR IC=C07* OR IC=C30* OR IC=F21* OR
IC=G02* OR IC=HO1* OR IC=G09* OR IC=G06* OR IC=C09%))

14

((F4+ A7 4 OR #7 OR &% OR ¥x%)L OR £=%— OR -\
v27 24 2=y ORBLUOR % OR £% OR Ny 7 7L —V
OR /&% ORTFTOR bt 5 ¥ Y Z% OR *k%)AND (f& . OR #
OR HD OR UHD OR 4K OR 8K OR # % ORPPIOR = % %A OR 7
74 YAV~ ZXZ7 ORFMMOR £ Y7 Y =5 b&R] OR A% 7 v
£ Z OR % —> OR #c ] 23&%E OR k¥ £k OR *» & OR ¢ &
OR 7 OR 1o # OR NTSC OR RGB) AND (i} # OR % + OR & %
OR % =% OR #lj& OR ® 4 iJ# OR =X L¥— iJ % OR HF7
+ OR iEH OR iEH7 i OR £ 7 it OR £ v A4 7 OR B i@
TBE OR +7ZL v ¥ a3/l K ORcd/AORImM/WOR % B h 3L OR
7Y NAy 7Y Y7 OR £%¥%% OR 3 2% ORIQE OR EQE OR
4 & OR # 3% % ORPLQY)AND ((LTPOORLTPSOR 4 % % Bgﬁ’r?;
it$ OR Mg 7 S HpeitFEWMF Y X% ORLTPS OR Mg % 4
Y)Yy OR M85 YV avYEWYNI Y IYRY ORIGZOOR
LAYV ILH) LB it OR it L 4 OR feit 4 TFT
OR %% %vY a3y OR %% SiOR &1 ¥ 1) 2Y)AND (it ¥ OR
22 OR ## OR F— > F OR m5 &% OR #f OR 7 =—)
OR & &1 OR &&t 1 X OR E&HEA OR ## A ORIGZO OR
A YL 7 LR EFYF ORINGaZnOOR A YV 7 474 7 4
P4 OO0R feitfLEF OR feit4 TFTOR it EW k5 ¥ Y
5 OR it F + %L OR it 4 &1k )) J@TLAB) AND (IC=CO1*
OR IC=CO07* OR IC=C30* OR IC=F21* OR IC=G02* OR IC=HO1* OR
IC=G09* OR IC=G06* OR 1C=C09%*)

18
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15

((F4+ A7V A4 OR %5 OR @& OR S%)L OR £=%— OR /%y
754 2=y ORBLUOR % OR %% OR Sy 7 7L —>¥ OR &
% ORTFTOR F5 ¥ ¥ Z2% OR Joz)AND(ﬁM; OR # m OR HD OR
UHDOR4KORS8KOR &% ORPPIOR # %% & OR 774 YA ¥~
Z27 ORFMMOR A Y7V =y F&R OR 3 7o+ X OR ¥ —V
OR i 23 % OR %% 3 OR ¥ A& OR ¢ % OR A OR & OR
NTSC OR RGB) AND (i} # OR %4 OR &% OR %4 =% OR ¥[jf OR
T4 P OR =L ¥— JF OR # 74 OR BEh OR BN in
OR #7 %t OR # ¥ z‘mb OR FigdR OR 4+ 7ZL v ¥ a)LlR
OR cd/AORIm/WOR % Bh 2L OR 72 h#H v 7Y v7 OR k%%
% OR £ 3 %% OR IQE OREQE OR % & OR # + 'k % OR PLQY)
AND ((LTPO OR LTPS OR ;4 % % & pi 4 OR mpf; B B g
7YY Z2% ORLTPSOR Mg %8 & Y)Y 2>y OR Mg 3%y o
YVEW NS YYRZXY ORIGZOOR A ¥V 7 L) 7 Ld gt OR
feit4 L+ OR feit4 TFTOR 5% % ¥ ) 2¥ OR %%% SiOR &
) 1) 2 Y)AND (it % OR 2= OR ## OR F— %Y } OR # 5% it
OR 34 OR 7 =—/L OR % &~ OR Z&hi 1 2 OR Z&Hith OR
## R ORIGZOOR A YV 7 LAY 7 4B i $H OR InGaZnO OR
4 YYD LH) LB EOOR it 4L %+ OR it 4 TFTOR f i 4
AW RS YYRY OR it $ F + )L OR fi 4514 4)) J@TLAB,CL)
AND (IC=C01* OR IC=C07* OR IC=C30* OR IC=F21* OR IC=G02* OR
IC=HO1* OR IC=G09* OR IC=G06* OR IC=C09%)
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16

(F=Z2°] OR 3 OR ¥ OR EUE] OR Weto]E HY
OR BLU OR % OR %3 OR #W=#Ql OR ©% OR TFT OR
E WA 2~E OR 33 AND (2L 3l|I%+% OR i 41 OR HD OR UHD OR
4K OR 8K OR 1L Al OR i PPIOR A W OR ¥l HE mpA
OR FMM OR 3 A X#HE OR €9 T4 OR ¥ OR "A-FZ OR
38t 3% OR <% OR A9 OR 4 OR A3 ORNTSC OR RGB) AND
(4 A= OR ©= Aok OR A #] && OR 74 A= OR ¥ A
OR | 4AH] OR 7] A& OR A 74 OR 2 F4 OR ¥4
AF OR &3 HH OR 93 H|E& OR UA A OR 41X A OR
cd/A OR Im/W OR & 5% OR ©o}%#E% OR 33 @& OR U
YA @& ORIQEOR <% 4A @& OREQEOR % OR YA &
OR PLQY) AND (LTPO OR LTPS OR A< tZAdA AF3E OR A2
tAA A3tE whel EWAAE OR LTPS OR A= tZ24 A8 & OR
AL A Ay vty Edx A OR IGZO OR F ZH ofd
2FslE OR 4FstE WH=A] OR 4FslE TFT OR Y4dA A2 OR
274 Si OR ZE22]&) AND (3}8 OR =4 OR A& OR =HE
OR A4 OR T2 OR ©Jd® OR ZA3} OR AAAYH =A7] OR
AAHAA OR ©]%% ORIGZOOR ¢lF ZFH o} 4F3lE OR InGaZnO
OR %lH ZFH o} 0 OR AHgE WA OR AFStE TFT OR A&
e E@lx] A~ OR AFEE Ald OR 4H3HE 4 %) )@TLAB,CL)
AND (IC=C01* OR IC=C07* OR IC=C30* OR IC=F21* OR IC=G02* OR
IC=HO01* OR IC=G09* OR IC=G06* OR IC=C09*)
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39

((((LTPO OR LTPS OR IGZO OR {low temperature polycrystalline oxide}
OR {low-temperature polycrystalline silicon} OR {oxide semiconductor} OR
{poly-Si} OR {polycrystalline silicon}) AND (TFT OR transistor* OR
backplane* OR channel*)) OR ((4% % %* OR Mg % &* OR % i+ L

4 OR 3’? i ;Jr?’—'i—'i + OR % & # OR % fHz) AND (TFT OR & %

Tt OR &g OR #4 OR #Eif OR #if)) OR ((Min+ )
V) avy OR nﬁm_¢ SHEC Py OR Beit# L%+ OR K1) v 2
¥)AND (TFTOR &% 5 Y Y 2% OR Ny 7 7L —Y OR F + %
Vo)) OR ((xi%*%fﬂ"e]ﬂi’ OR A=*tpdA*4kskE OR
/\]—§].‘3 *H]—E‘.jﬂ OR "‘11—‘4/‘]1—‘4#—) AND (TFT OR H]—D]—*E—'_ @x]}\a OR
W=7 9l OR #'¥))) AND ((high NEAR/3 resolute*) OR (high NEAR/3
define*) OR (high NEAR/3 pixel*) OR HD OR UHD OR 4K OR 8K OR 3%
f347* OR % ##* OR 3 £ OR ® & 5 OR F# ' OR 3w
OR B %% OR Bf2i%AR OR ZF#Hw OR 3 & F OR % & %
OR 13}/ %= OR 1184 OR 113}4) AND ((low NEAR/3 power) OR
(power NEAR/3 sav*) OR (reduce* NEAR/3 power) OR (leak* NEAR/3
current*) OR (off NEAR/3 current*) OR 47 £ OR M43 OR 4L ¢
OR 4% OR %% OR(™*W/3 (5 F OR 42 OR it i&)) OR /T in
OR /&® % OR # 1 ¢ ;% OR #1 %% OR Kif' %4 OR K7 4
OR 4§74 OR %=xx OR J—7%ii OR 7r7w OR A% OR
Az4vdE OR (A¥ W2 AX) OR YFA*HF OR
Qx4 7)) @ti,ab,cl

80

40

(((LTPO OR LTPS OR IGZO OR {low temperature polycrystalline
oxide} OR {low-temperature polycrystalline silicon} OR {oxide
semiconductor} OR {poly-Si} OR {polycrystalline silicon}) AND (TFT OR
transistor* OR backplane* OR channel*)) OR ((4:8 % &* OR Mk % & *
OR % i*# L %4 OR §F *H L% OR 7 &H# OR % %Hz) AND
(TFT OR &% 7 &4 OR EW f ni“g OR # 4 OR & OR i)
OR (MigHRV ¥y a2y OR Mg s &ty OR faitH» L ¥+ OR
K1Y ) a2Y)AND (TFTOR &% F 5 YV 2% OR Ny 7 7L —VY
OR F + % 1)) OR (A&*&Eg el OR A-2*t}A7A*4kslE OR
ﬂ-i].%*]:ﬂ—l: jﬂ OR ,—Eaxlﬂi) AND (TFT OR HLUL*E a]x]/\a OR
WZ# Q1 OR z4))) AND (resolute* OR resolution OR definition OR
pixel* OR PPI OR HD OR UHD OR 4K OR 8K OR f#47* OR 4~ #¥* OR
%% OR # 5 OR # i OR # 2 OR %% OR jzik& OR # %
OR 3% OR 3}2 OR 3}4~) AND (power OR consumption OR sav*
OR efficien* OR leak* OR current* OR off-current OR # 4£ OR 42 % OR
#% OR 4% OR 4% OR # Fj 4 OR it /h:ij 4 OR AFET i+ OR
B ow OR #4778 OR # 4k * 78 OR /ﬂpq’" OR #+4 OR % %
4 OR 4% OR YV—7%ir OR 7%/ OR ¥ OR /\H]ﬂgﬂ
OR A&€*AHE OR FA*AF OR 2 3Z*H7))@ti,ab,cl

10149

41

((((CTPO OR LTPS OR IGZO OR {low temperature polycrystalline
oxide} OR {low-temperature polycrystalline silicon} OR {oxide
semiconductor} OR {poly-Si} OR {polycrystalline silicon}) AND (TFT OR
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transistor* OR backplane* OR channel*)) OR ((%% % & * OR Mg % & *
OR ¥ i L g OR ¥ L% OR % &# OR % %) AND
(TFT OR #*% 7 &4 OR &% & i+ ¥ OR #4 OR iEif OR 9if))
OR (Mg 41 ¥ 1) 7> OR Mg 5 2 H 4 OR it 4 L H 4 OR
1)) a2Y)AND (TFTOR E% b5 Y Y ZX¥% OR Ny 7 7L —V
OR F + % /) OR (A2*Eg e OR A*rp27d*4kske OR
AbslE k=4 OR #2]42]&2) AND (TFT OR BlEH+E X ~F OR
=29l OR #}¥))) AND (resolute* OR resolution OR definition OR
pixel* OR PPI OR HD OR UHD OR 4K OR 8K OR jf#47* OR % 7¥* OR
%% OR & 45 OR #m OR # @ OR % OR j2ik& OR & %
OR 3}/%= OR 3} OR 3}4~) AND (power OR consumption OR sav*
OR efficien* OR leak* OR current* OR off-current OR # £ OR 4% OR
#Z£% OR 4% OR 4% OR # Fj'4£ OR sk} 4 OR iHF7Z ix OR
B ow OR #1758 OR # 1 ¢ 7 OR /ﬂ%" 41 OR #+4 OR % 3%
4 OR 4% OR J—2z%i OR #7%it OR A% OR &MY
OR AH*4AHE OR FA*AF OR L Z*ZF{))@tiab,cl) AND
(IC=C01B* OR IC=C01G* OR IC=C07D* OR IC=CO7F* OR IC=C30B* OR
IC=F21V* OR IC=G02F* OR IC=G02B* OR IC=HO1L* OR IC=G09G* OR

IC=H10D* OR IC=H10K* OR IC=G06F* OR IC=C09K* OR IC=H10B* OR
IC=G11C* OR IC=GO09F* OR IC=H05B*)

42

(((display* OR screen* OR panel* OR monitor* OR backlight unit* OR BLU
OR light* OR lumin* OR backplane* OR thin film* OR TFT OR transistor*
OR optical*) AND (high [-3,3] resolute* OR high [-3,3] define* OR HD OR
UHD OR 4K OR 8K OR high [-3,3] pixel* OR high [-3,3] PPI OR pixel [-3,3]
densit* OR fine metal mask* OR FMM OR inkjet print* OR solution process*
OR patter* OR microcavit* OR optical resonan* OR purit* OR gamut* OR
accurac* OR NTSC OR *RGB*) AND (low [-3,3] power OR power [-3,3]
sav* OR energy [-3,3] efficien® OR reduce* [-3,3] power OR power [-3,3]
consump® OR energy [-3,3] consump* OR standby [-3,3] power OR leakage™
[-3,3] reduc* OR low* [-3,3] leak®* OR leak* [-3,3] current®* OR off [-3,3]
current* OR on-off ratio* OR threshold voltage* OR sub-threshold OR
subthreshold OR cd/A OR Im/W OR light [-3,3] extract®* OR outcoupl* OR
out-coupl* OR optical efficienc* OR IQE OR EQE OR lifetime* OR quantum
yield OR PLQY) AND ((LTPO OR LTPS OR low temperature polycrystalline
oxide* OR low-temperature polycrystalline oxide* OR LTPS OR low
temperature polysilicon* OR low-temperature polysilicon* OR 1GZO OR
indium gallium zinc oxide* OR oxide semiconductor** OR oxide TFT* OR
polycrystalline silicon®* OR poly-Si OR poly silicon®* OR polysilicon* ) AND
(chemical* OR composition®* OR material* OR dopant* OR precursor®* OR
deposi* OR anneal* OR crystalliz* OR crystallis* OR grain size* OR grain
boundar* OR mobil* OR IGZO OR indium gallium zinc oxide OR InGaZnO
OR indium gallium zinc O OR oxide semiconductor®* OR oxide TFT* OR
oxide thin film transistor* OR oxide channel* OR oxide active layer* )))@TI,
AB, CL) AND (IC=C01B* OR IC=C01G* OR IC=C07D* OR IC=CO7F* OR
IC=C30B* OR IC=F21V* OR IC=G02F* OR IC=G02B* OR IC=HOI1L* OR
IC=G09G* OR IC=H10D* OR IC=H10K* OR IC=G06F* OR IC=C09K* OR
IC=H10B* OR IC=G11C* OR IC=G09F* OR IC=H05B* OR IC=C07C*)

3204

L
£ 2516
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43

(B+ OR ¥ % OR & % OR #4 OR &% OR TFT OR % & 4
OR %% OR %%)AND (f34f OR % OR HD OR UHD OR 4K OR
S8KOR %% ORPPIOR %% %A OR £ /&% ORFMMOR *f & 7|
OR A% %4 OR B % OR #" OR ;'cé £3 OR ¥R OR g
OR NTSC OR RGB OR 4 #% OR & # OR v %475 OR i3 *c
OR ¢ 3 OR § OR /a#)AND (#4 OR # ¥ OR &% OR &
OR 4 1 OR ;4 OR it & OR #4# OR /&% OR %/t OR B
OR BH+w OR BT /® OR & & OR cd/AORIm/W OR * 3
OR 148 OR % # % OR £ 3% OR IQE OR EQE OR % &
R £+ %% ORPLQYOR %74 OR % mé;j- OR # 4% X OR #
3£ OR it & /ﬁ £ OR 137}""14 #£ OR i/HF» > OR ™ /B OR
s OR X & ¢ 7% OR ;& va& OR T % & OR k# P OR %%
OR | £ 3 %% OR 3 2% OR % &)AND ((LTPO OR LTPS
OR i« % %% ORLTPS OR MR 5 % & ORIGZO OR 4Fpjérs it 4
OR % i*4 L 4 ORTFTOR % &# OR % % SiOR & % & ¥ OR
MR % fe OR Mg 5 S/t OR & fH i+ OR % fufk) AND (it ¥
OR %4 OR #i# OR #3 OR #Z%3$ OR iwf OR L OR %
&% OR &4t <+ OR % % OR ## F OR IGZO OR 4Fipé i i 4
OR InGaZnO OR 4Fk;4:§% OR F i 4 L 4% OR § i*F TFT OR &
W R A OR § it % i if OR § i 4 1 & & OR = =
i+ ))@TI,AB,CL) AND (IC=C01B* OR IC=C01G* OR IC=C07D* OR
IC=CO7F* OR IC=C30B* OR IC=F21V* OR IC=G02F* OR IC=G02B* OR
IC=HOIL* OR IC=G09G* OR IC=H10D* OR IC=H10K* OR IC=GO6F* OR
IC=C09K* OR IC=H10B* OR IC=G11C* OR IC=G09F* OR IC=H05B* OR
IC=C07C*)

ﬁa‘wi»*O\?tﬁ&:fW@‘l?

ﬂ
wo
—;\

2698

x 2
£ 1759

44

(4« A7V 4 OR %57 OR =% OR %) OR £= % — OR
Ny 774 2=y F ORBLUOR % OR %% OR /Ny 7 7L —
OR #% ORTFTOR k5 ¥ ¥ Z2% OR ch-)AND (% . OR %{%.m
OR HD OR UHD OR 4K OR 8K OR # % ORPPIOR =% %A OR 7
74 Y A%V~ ZX7 ORFMMOR 4 Y7 v =y P&k OR g 7w
£ Z OR "% —Y OR #c ] 23 ® OR % x4k OR % OR I &
OR NTSC OR RGB)AND (¥ # OR %@+ OR & OR % =% OR ¥]
#OR 74 /ﬁ%”’ OR = x )L ¥— ‘2}3'%"’ OR ##% 4 OR /EH OR A
Ha/m OR 7 @ OR £ y# 7 OR gk OR +7 &L »
V2ENIZN ORcd/AOle/WOR £ BhdDh L OR 7Y 097 Y7
OR %% % OR £3 %% ORIQE OR EQEOR 2 & OR &3 h &
OR PLQY) AND ((LTPO OR LTPS OR %8 % % & et 4 OR ik % &
B ERN NS Y 2% ORLTPSOR Mg 5 2% Y1) 2 OR K
BEER VYV aVERFNFIYYAY ORIGZOOR 4 YV 764>
LB AL 4 OR fai4» L #f OR fei*4 TFTOR % 2&% v ) 2
OR %% % SiOR #1J ¥V 2 Y)AND (* % OR 2=+ OR ## OR
RK—sv> b OR =5 i OR EH OR 7=— OR FHit OR %
A4 X OR &tk OR ## A ORIGZOOR A4 YV 2 A1)
L2 gLpait 4 ORInGaZnOOR A YV 2 44 742 4. 00R it 4~
Lk OR fait4 TFTOR it @M b5 Y YR ¥ OR it F +
%L OR fs it 4 751+ & ))@TLAB,CL) AND (IC=CO1B* OR IC=C01G*

/ﬂ\
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OR IC=C07D* OR IC=CO7F* OR IC=C30B* OR IC=F21V* OR IC=G02F*
OR IC=G02B* OR IC=HO1L* OR IC=G09G* OR IC=H10D* OR IC=H10K*
OR IC=G06F* OR IC=C09K* OR IC=H10B* OR IC=G11C* OR IC=GO9F*
OR IC=HO05B* OR IC=C07C*)

45

(K122 e] OR 3 OR =¥ OR FUYE| OR WolE {4
OR BLU OR % OR % OR ¥Zd<Ql OR B4 OR TFT OR
EJWA~E OR ¥ AND (2L 3f4%= OR 1L 41" OR HD OR UHD
OR 4K OR 8K OR i 4 OR i PPI OR I A W% OR <l wE
uf~3 OR FMM OR {3 A *xZd¥E OR €9 374 OR I OR
nA3% OR %3 ¥z OR <% OR M OR 4 OR #AE OR
NTSC OR RGB) AND (A4 A3 OR 3 ZHeF OR olHYA && OR
A A= OR d¥ AH] OR oy 4¥H] OR 7] d¥ OR A
4 OR 22 4 OR +4 ZF OR 22 HF OR =+2= H[E
OR 97 #<9t OR AE <A OR cd/A OR Im/W OR % F3 OR
ol-xAE% OR 33 & OR U <A @& OR IQE OR 29|
%A &8 OR EQE OR =" OR %A =& OR PLQY) AND (LTPO
OR LTPS OR A tAdA AtstE OR A= t2A AlstE dbd)
EWA~EH OR LTPS OR A ttZ2xd A< OR A tZ2H
Ae & v Ed X AE OR IGZO OR ¢lF ZH ofld 43lE OR
AF3FE WE= A OR 4F3FE TFTOR YAA A& OR Y24 SiOR
Z2] 28] #) AND (38t OR 4 OR A& OR =HE OR AT+A
OR 5% OR ©]d® OR ZA3} OR 24 Y =17] OR ZAHA OR
°]-¥%= OR IGZO OR % #¥ oFd 4Fsl= OR InGaZnO OR ¥
ZE ofd O OR 4tst&E ®WH=A] OR 4kskE TFT OR Absh&E whwt
Ed@A2~H OR 4tst=E A9 OR 4HstE €4 %)) ) @TLAB,CL) AND
(IC=C01B* OR IC=C01G* OR IC=C07D* OR IC=CO7F* OR IC=C30B* OR
IC=F21V* OR IC=G02F* OR IC=G02B* OR IC=HO01L* OR IC=G09G* OR
IC=H10D* OR IC=H10K* OR IC=G06F* OR IC=C09K* OR IC=H10B* OR
IC=G11C* OR IC=G09F* OR IC=H05B* OR IC=C07C*)
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(=) OLED

17

((((display* OR screen* OR panel* OR monitor* OR backlight
unit* OR BLU OR light* OR lumin* OR backplane* OR thin film*
OR TFT OR transistor®* OR optical*) AND (high [-3,3] resolute*
OR high [-3,3] define* OR HD OR UHD OR 4K OR 8K OR high [-
3,3] pixel* OR high [-3,3] PPI OR pixel [-3,3] densit* OR fine metal
mask®* OR FMM OR inkjet print* OR solution process* OR patter™
OR microcavit®* OR optical resonan* OR purit* OR gamut* OR
wide* OR accurac* OR NTSC OR *RGB*) AND (low [-3,3] power
OR power [-3,3] sav* OR energy [-3,3] efficien®* OR reduce* [-3,3]
power OR power [-3,3] consump* OR energy [-3,3] consump* OR
standby [-3,3] power OR leakage* [-3,3] reduc* OR low* [-3,3]
leak* OR leak* [-3,3] current®* OR off [-3,3] current* OR on-off
ratio* OR threshold voltage* OR sub-threshold OR subthreshold OR
cd/A OR Im/W OR light [-3,3] extract* OR outcoupl* OR out-
coupl* OR optical efficienc* OR IQE OR EQE OR lifetime* OR
quantum yield OR PLQY) AND ((OLED* OR organic light emitting
diode* OR organic electroluminescent OR organic EL OR organic
LED* OR organic light-emitting OR organic emissive OR organic
display* OR metal* OLED OR metal* organic light emitting diode*
OR metal* organic light-emitting diode* OR organic EL ) AND
(material®* OR compound* OR polymer* OR small molecule* OR
dopant®* OR host* OR emitter* OR emission layer* OR hole
transport® OR electron transport®* OR charge transport® OR
injection layer* OR blocking layer* OR phosphorescent OR
fluorescent OR delayed fluorescen* OR TADF OR thermally
activated delayed fluorescen* ))) ) @TI,AB,CL) AND (IC=C01* OR
IC=C07* OR IC=C30* OR IC=F21* OR IC=G02* OR IC=HO1*
OR IC=G09* OR IC=G06* OR IC=C09*)

2153
wrd £ 1737
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18

((((BF OR ¥ % OR % % OR 4% OR # £ ¥ =~ OR
#k# % ORBLUOR % OR % % OR #4 OR j#% OR
TFTOR 7 &4 OR k% OR E %)) (3 OR ¥ ¥ OR
# OR T4 % OR #%H <~ OR # %£#-% OR BLU OR *
OR # % OR # ¥ OR 3 OR TFT OR 7 & %8 OR %%
OR % %)) AND (%47 OR % OR HD OR UHD OR 4K OR
8K OR % ORPPIOR 2% %A OR £ /#YX OR FMM
OR *f & 7|5 OR 2% #4 OR W% OR #c'yz OR %% %
# OR % B OR ¢ # OR % OR ## OR NTSC OR RGB
OR ~ 7% OR % # OR *f %475 OR 3/&+4 1 OR ¢ &
OR % OR /a#)AND (# 4 OR # F OR &% OR & i
OR " OR /' 4£ OR it # OR ## OR /&7 OR 7
OR B iz OR PR+ OR B 7 /® OR == & OR cd/A OR
Im/W OR % % B OR 148 OR (% c%k OR £ 3F % OR
IQEOR EQEOR % & OR #3 &% ORPLQYOR %% OR
% M 4L OR #42% M OR # Fif'4£ OR it ,;ﬁ';s OR f*
fex 42 OR iRk " OR Mg/ OR EiE® &t OR X 3¢
% OR R @E® A OR ™Rk OR %£#P OR k¥2x% OR
pEF2F OR £ F2F OR 2 &)AND (OLEDOR 7 #
k- 148 OR § #T %% % OR 7 # ELOR 7 # LED OR
73 % OR 7 #% % OR 7 #% 7 OR £/ OLED OR
4% FHEF Lo OR 4% 7 % £- &8 OR 7 HEL
R 7 4% k= %%)AND (##4L OR it £4 OR Aph OR
4~ OR 4%# OR 148 OR #:k# OR # %k OR 7 =
@ﬁ% OR @+ @ﬁsaj OR 7 i7 L@%J OR = )‘)é] OR P,.J}'%%]
OR &% OR ¥ % OR 2f# ¥ % OR TADF OR # /& it uf &
¥ £))@TI,AB,CL) AND (IC= COl* OR IC=C07* OR IC=C30%*
OR IC=F21* OR IC=G02* OR IC=H01* OR IC=G09* OR
IC=G06* OR IC=C09%))

55




19

(B2~ OR ¥ % OR % 4 OR T4 % OR #:kH =< OR
# %£#% ORBLUOR % OR % % OR #4 OR j#% OR
TFT OR % &4 OR ¥ OR A %)) AND (f247 OR % &
OR HD OR UHD OR 4K OR 8K OR % ORPPIOR i} % % &
OR % i OR FMM OR *f % 7]& OR /%% @4 OR Rl
% OR M OR £5 £4 OR %A OR ¢ % OR % OR
%5 OR NTSC OR RGB OR 4 §%3 OR #% i# OR v %47 &r
OR #i&+4 1 OR ¢ % OR § OR ;a#)AND (# 4 OR #
% OR &% OR &i; OR " M OR /4= OR i & OR 4
OR /&% OR #in OR B i OR FHE ' OR B &% /& OR
= @@ OR cd/A OR Im/W OR % % B OR 148 OR %z
% OR 3% ORIQE OR EQEOR &% & OR ¥ 3 & &
OR PLQY OR % % OR * i3 4 OR # 42% X OR # Zj}
£ OR it &4 OR #4er 4= OR EEHA S OR Mt ik
OR #iFH*imn OR X 3¢ /i OR RiE® 4 OR T j& i& OR
kB OR % %20k OR P B3 2% OR * £ 3F%%F OR
%4 &) AND ((OLED OR % #4% % - {548 OR F # T &4 %
OR 7 # ELOR 7 # LED OR 7 #% % OR 7 % 5 OR
7 %%~ OR £/ OLEDOR 4% 7 #% %- &% OR %
B 7% .- 1M OR 3 45 ELOR 7 4% .- %4 OR &
% OR ¥ % OR & ¥ £ OR TADF OR #t /& {t £ & § )
AND (#4L OR i+ &4 OR HE &4 OR | »F OR #
OR 1 4f OR # %4 OR # %4 OR %z < @4 OR T+ @
i OR % /7i## OR A » % OR [Z3 %)) )@TLAB,CL) AND
(IC=CO01* OR IC=C07* OR IC=C30* OR IC=F21* OR IC=G02*
OR IC=HO01* OR IC=G09* OR IC=G06* OR IC=C09*)

13026
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20

(B8 OR ¥ % OR % % OR T4 % OR #kH < OR
#sk#Z% OR BLU OR *% OR #: OR #1{ OR &% OR
TFT OR % &% OR k% OR & ¥)) AND (f247 OR # ¥
OR HD OR UHD OR 4K OR 8K OR % OR PPIOR i} % %
B OR 4% %iEY OR FMM OR *f %75]& OR %% #l42 OR
Bl% OR % OR £5 £4 OR # A& OR ¢ & OR %
OR #7& ORNTSC OR RGB OR 4 %% OR #% i+ OR vk
F& OR B3i%41 OR 4% OR § OR E#) AND (# 4
OR # % OR &4 OR & i OR *# < OR 4 OR i #
OR #1¥# OR /% OR %% OR B iz OR BB OR R
% /& OR = F & ORcd/AORIm/WOR * %P OR 43
OR % #&»c% OR # %% ORIQE OR EQE OR & # OR
3 A% ORPLQY OR % % OR " i3 4 OR # f£'f ig
OR # F jJ 4£ OR it £ 4 OR &F4vs £ OR kKR
OR &k OR & i OR X £ ¢ i OR % E* 3 OR
T & OR %£#P~ OR % ¥»c% OR P £F 2% OR ¢
F#c% OR % 4)AND ((OLED OR % #7% % - &4 OR
47 3% % OR § ¥ ELOR 7 # LEDOR 7§ #7% % OR
#7354 OR 7 #8 OR £/ OLEDOR £/ 7 % %=
%4 OR £/ 7 %% %€= &% OR 7 SELOR 7 4% %=
## OR Bi% OR %% OR ut ¥ % OR TADF OR # &
LYk ¥ k) AND (442 OR i &4 OR % &% OR /| » 3
OR ## OR 14 OR # % # OR # £ % OR 7 % i##
OR % + @# OR T /@ @4 OR L » & OR =i
%)) J@TI,AB) AND (IC=CO1* OR IC=C07* OR IC=C30* OR
IC=F21* OR IC=G02* OR IC=H01* OR IC=G09* OR IC=G06*
OR IC=C09%)

—h ~—=h \"‘b
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21

(B8~ OR ¥ % OR % 4 OR T4 = OR #:kH < OR #
k4% OR BLU OR % OR % % OR # 4 OR &% OR TFT
OR 7 & H OR %% OR % %)) AND (f2+7 OR % % OR HD
OR UHD OR 4K OR 8K OR % ORPPIOR #2% %A OR %
BiEY¥ ORFMMOR # % 5/t OR 3% @42 OR 5%‘17% OR
ww OR k¥ £3& OR ®%» B OR ¢ ¥ OR % OR #s OR
NTSC ORRGB OR 4 %% OR #% i OR s %475 OR i3 *c
1 OR ¢ 3% OR f OR /as)AND (# 4 OR # % OR & %
OR &4 OR * X OR 4 OR it # OR #4# OR /&% OR
Ton OR B i OR PR OR BiEd/® OR =B & OR cdA
OR Im/W OR % %2 OR 248 OR %% »cF OR £ F »c ¥
OR IQE OR EQE OR # # OR #+ # % OR PLQY OR % %
OR " i £ OR # 4% i OR # & jj £ OR W d;ﬂ';a: OR
FAuert £ OR kA5 OR Mgk OR Eik® im OR ¥ x ¢
7w OR  m® A OR ™% & OR %3P OR k%% OR
P F2ck OR *#F2cF OR 2 &) AND ((OLED OR 7
k- 4B OR 7 #T &% % OR 3 4 ELOR % # LED OR
713 % OR 7 % % OR 7 4% OR £ % OLED OR %
B k- 1m4 OR £4 7 #% %£- &% OR 7 # ELOR
$4v% k=¥ OR #% OR %% OR k¥ % OR TADF
OR éﬁ,pwzﬁa@“%)AND (## OR it &4 OR H &4 OR
43 OR 43 OR i#8 OR % %4 OR % %% OR 7 =
@4 OR T+ @y OR T/ @4y OR /L~ % OR [
%)) Y@TL,AB,CL) AND (IC=C01* OR IC=C07* OR IC=C30* OR
IC=F21* OR IC=G02* OR IC=HO01* OR IC=G09* OR IC=G06* OR
IC=C09%*))

10326
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22

(B~ OR ¥ % OR % % OR T4 = OR # k¥ ~ OR #
%4 % OR BLU OR £ OR % £ OR # 4 OR %5 OR TFT
OR 7 & H OR %4 OR %%))AND (j2#7 OR % & OR HD
OR UHD OR 4K OR 8K OR #% ORPPIOR #% 2% OR %
BiE% ORFMMOR * & 7]& OR 7% #ll#z OR 15%‘17% OR %
w> OR £# £ 3 OR »A OR ¢ % OR % OR %z OR
NTSC ORRGB OR 4 5%3 OR #% # OR %475 OR i3 *c
1 OR 4% OR % OR /&£¢)AND (#4 OR # F OR & 4
OR & OR * 14 OR iJ'4£ OR i # OR #4 OR /&% OR
T% OR B OR MR OR BEF/R& OR = & & OR cd/A
OR Im/W OR % % B OR 48 OR % #»c&k OR £ F » ¥
OR IQE OR EQE OR % # OR # + # % OR PLQY OR g
OR "% 47 £ OR # £ 4 OR # F;J'4£ OR i £ 4 OR
FAers £ OR EiBA > OR M/ OR EiB® it OR X 3¢
7% OR ;‘a e A OR ™Rk @ OR k#EP OR k%% OR
P F2ck OR 8 3F 2% OR 24 &) AND ((OLED OR % 1
%k = Jfﬂg OR 4 # 7 &% % OR 7 # EL OR } # LED OR
7 13 % OR 7 %% OR 7 4%~ OR £ % OLED OR %
B F % k- 4E%8 OR &4 $ % % - 1548 OR 3 # ELOR
F 4% %= % F OR #* OR ¥ % OR zwiwc OR TADF
OR #7& it af & ¥ Jc)AND (## OR it &% OR % & # OR
43 OR 43 OR 148 OR % %4 OR % % & OR 7 =
@ﬁ;f\] OR % &+ @%J OR 7 4= @%J OR l)‘%] OR Pﬂ«]l%
%)) Y@TLAB,CL) AND (IC=C01* OR IC=C07* OR IC=C30* OR
IC=F21* OR IC=G02* OR IC=HO01* OR IC=G09* OR IC=G06* OR
IC=C09%))

9281
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23

(B OR ¥ % OR #% 4 OR L4 %E OR #%H < OR #
£ H# 2 OR BLU OR % OR % % OR #4F OR &3 OR TFT
OR 7 & H OR %4 OR %%))AND (j2#7 OR % & OR HD
OR UHD OR 4K OR 8K OR ##% ORPPIOR i % % & OR %
BiE% ORFMMOR * & 7]& OR 7% #ll#z OR 5%‘17% OR #
i OR %% £4& OR ¥ A& OR ¢ % OR % OR #s OR
NTSC ORRGB OR 4 5%3 OR #% # OR %475 OR i3 *c
1 OR 4% OR % OR /&£¢)AND (#4 OR # F OR & 4
OR & OR * % OR 4« OR i & OR ## OR /&% OR
Tin OR M js OR A OR RET/R OR = & OR cdA
OR Im/W OR % ¥ OR *48 OR k% »cF OR £+ »cF
OR IQE OR EQE OR # & OR £+ # % OR PLQY OR kK
OR "8 M7 4 OR # 4% i OR # FiJ' 4 OR it £ 4 OR
@Fiuert 42 OR # B © OR Mg/ OR /™t OR X 3¢
i OR ;‘a % A& OR T j%& & OR k3B OR % %»c% OR
»c% OR * £ 3»% OR % &) AND ((OLED OR 7 #
:m& OR 4 # 7 &% % OR 7 # EL OR } # LED OR
% OR 7 %5 OR 7 %~ OR £/ OLED OR 4
B 7w k- et OR 2% ,,ﬁkvwc #&4 OR pt&ELOR
FoAes k- %g)AND (### OR i £% OR % &% OR -
F OR #3 OR 148 OR # k# OR # £k OR 7 \@@J
OR 7+ @y OR T/misy OR iL» % OR [ffh OR #ik
OR # % OR it & ¥ % OR TADF OR # j& it at & ¥
%)) @TLAB) AND (IC=C01* OR IC=C07* OR IC=C30* OR
IC=F21* OR IC=G02* OR IC=HO1* OR IC=G09* OR IC=G06* OR
IC=C09%))

)
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24

(((F4+ A7V A4 OR 45 OR =m OR %)L OR =%
— OR "y 754 2=y b ORBLUOR % OR %3k OR
Ny 72 7L —Y OR &% ORTFTOR F5 Y¥Y X% OR %
%) AND (f% 4. OR # s OR HD OR UHD OR 4K OR 8K OR .
% ORPPIOR 2.2 %A OR 774 Y x#%)~<vZX7 ORFMM
OR £ Y7V =2y bR OR 3% 7ax X OR ¥ — > OR
e £ =B OR % £33k OR A OR ¢ 3 OR E OR =
EQE ORNTSCORRGB)AND (i} # OR ¥4 OR &% OR % =
% OR #]# OR &4 i’ OR = x )b F¥F— ' OR Fiw 4
OR /X OR iENFT/x OR # 7 #i¢ OR # ¥ 4 7+ OR
Bieahlr OR 4¥7ZLV v ¥ a2l K ORcdA OR Im/W OR
Phod LORT"JI\??/?') 7 OR £ %% % OR £+ 2
% ORIQE OR EQE OR 2% & OR £ 3k % OR PLQY) AND
((OLEDOR 7 % 4574’71‘——1\ OR ¥l Z7beilixy
£ ¥ 2 OR p%}%ELOR p#&aLEDOR 4 4%k OR 48 x 3
v ¥ 7 OR %%7‘4171/4’ OR # # )L OLED OR x % )l
Pﬂ};ﬁ Jc?’fﬂ"“l\ OR x ¥ )L p’}éﬁ k54 F— K OR)%
# EL) AND (#f4# OR i £ OR #1) 2— OR -} #+ OR
FN—s¥YF OR A& F OR £+ OR £ £ OR T—/Lﬁiﬂ
# OR a“'rﬂrlh]ﬁ OR ® 7 %TJ# OR /Z»k OR 7wy FVv
& OR Y ¥ % OR % * OR #ut ¥ % OR TADF OR # & ]“i
i ¥ %)) )Y@TLAB) AND (IC =C01* OR IC=C07* OR
IC=C30* OR IC=F21* OR IC=G02* OR IC=HO01* OR IC=G09* OR
IC=G06* OR IC=C09%))

669

61
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(((F4+ A7V A4 OR 45 OR =m OR %)L OR =%
— OR "y 754 2=y b ORBLUOR % OR %3k OR
Ny 72 7L —Y OR &% ORTFTOR F5 Y¥Y X% OR %
%) AND (f% 4. OR # s OR HD OR UHD OR 4K OR 8K OR .
% ORPPIOR 2.2 %A OR 774 Y x#%)~<vZX7 ORFMM
OR £ Y7V =2y bR OR 3% 7ax X OR ¥ — > OR
e £ =B OR % £33k OR A OR ¢ 3 OR E OR =
EQE ORNTSCORRGB)AND (i} # OR ¥4 OR &% OR % =
% OR #]# OR &4 i’ OR = x )b F¥F— ' OR Fiw 4
OR /X OR iENFT/x OR # 7 #i¢ OR # ¥ 4 7+ OR
Bieahlr OR 4¥7ZLV v ¥ a2l K ORcdA OR Im/W OR
Phod LORT"JI\??/?') 7 OR £ %% % OR £+ 2
% ORIQE OR EQE OR 2% & OR £ 3k % OR PLQY) AND
((OLEDOR 7 % 4574’71‘——1\ OR ¥l Z7beilixy
£ ¥ 2 OR p%}%ELOR p#&aLEDOR 4 4%k OR 48 x 3
v ¥ 7 OR %%7‘4171/4’ OR # # )L OLED OR x % )l
Pﬂ};ﬁ Jc?’fﬂ"“l\ OR x ¥ )L p’}éﬁ k54 F— K OR)%
# EL) AND (#f4# OR i £ OR #1) 2— OR -} #+ OR
FN—s¥YF OR A& F OR £+ OR £ £ OR T—/Lﬁiﬂ
# OR a“'rﬂrlh]ﬁ OR & %TJ# OR /Z»k OR 7wy FVv
& OR Y ¥ % OR % * OR #ut ¥ % OR TADF OR # & ]“i
st k) )@TI,AB,CL) AND (IC=C01* OR IC=C07* OR
IC=C30* OR IC=F21* OR IC=G02* OR IC=HO01* OR IC=G09* OR
IC=G06* OR IC=C09%))

1135
wx3 £ 875
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(FJ=Z9°] OR 3} OR #l¥ OR EYE OR HWZlo]E
% OR BLU OR % OR %33 OR #Z#<¢l OR v4F OR
TFT OR E#A|2E OR ¥3%H) AND (3L 3% OR i
1™ OR HD OR UHD OR 4K OR 8K OR 1L 4! OR iL PPI
OR A % OR 92l HE wl2~3 OR FMM OR <=4l
ZE OR €9 F4 OR ¥ OR vAFZ OR F3
7% OR +% OR 29 OR 4 OR A% OR NTSC OR
RGB) AND (4] ¥ OR ¥ 4 OR YA && OR
2~ A8 OR ¥ AH] OR oA 4H] OR th7] A#
OR +4 74 OR w2 F4 OR T4 #HF OR o2
AF OR 232 Hl& OR A sk OR AH A OR
cd/A OR Im/W OR 3% 3 OR o}%#=% OR 33 &&
OR W %2 &4 OR IQE OR €% %2 &8 OR EQE
OR ™ OR %A & OR PLQY) AND (OLED OR 7]
g thol o= OR 7] AAEE OR 7] EL OR 7]
LED OR 7] %% OR 7] %= OR 7] yA2Zgo]
OR WY OLED OR HW¥ 7] @34 tio]e= OR &
7] ¥4 tho] 2= OR 7] EL) AND (A& OR 3}3H=
OR Zg " OR A&7 OR EHE OR T2~E OR 337
OR T3#35 OR A¥ % OR A % OR A3t +F
OR %35 OR A OR 1% OR FHF OR A FF
OR TADF OR <&A43 A4 ¥4)@TLAB,CL) AND
(IC=CO01* OR IC=C07* OR IC=C30* OR IC=F21* OR IC=G02*
OR IC=HO01* OR IC=G09* OR IC=G06* OR IC=C09%)

614
wx2 £ 395

63
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(((OLED OR {organic light emitting diode} OR {organic EL}
OR {organic electroluminescent} OR 7 %% £* OR F A% £*
OR 7 # ELOR 3 #x L 7 bwib I x v ¥yZX OR
f+7]*4k3g* OR 7] EL) AND (efficien* OR lifetime* OR {blue
emitter} OR TADF OR phosphorescen* OR fluorescen®* OR
gamut* OR pur* OR NTSC OR BT.2020 OR DCI-P3 OR #x
OR Z 4 OR 2% 4 OR - OR ik OR #ik OR #% &
OR Tk OR ¢ OR ¥ & OR %% OR 7 ¢ OR ¥k
OR % % OR E& OR % OR A4 OR 1% OR FF
OR 29 OR %) AND (material* OR compound* OR
polymer* OR {small molecule} OR dopant* OR host* OR emitter*
OR layer* OR EML OR HTL OR ETL OR HIL OR EIL OR ###

OR &% OR H &4 OR %A~ F OR /| ~F OR #se*
OR # %* OR i 4f OR i it OR %4 OR % i OR % %
B OR % %L OR % +*#fk OR * F*Rfik OR TiF
*GE 4 OR * F*HfL OR iL» 4 OR L > % OR &Y
v— OR M4 3% OR F—s¥Y F OR k& F OR =3 v ¥
OR % OR #%% OR &i'fjik OR Tk OR i
» & OR #l& OR 3}3& OR E¥% OR i#A OR
AEA OR =FE OR T2E OR ©|F]E] OR 5 OR
13gs  OR AI3*FES  OR AAFEST  OR
FUF))@ti,ab,cl) AND (IC=CO01B* OR IC=C01G* OR
IC=C07D* OR IC=C07F* OR IC=C30B* OR IC=F21V* OR
IC=G02F* OR IC=G02B* OR IC=HOIL* OR IC=G09G* OR
IC=H10D* OR IC=H10K* OR IC=GO6F* OR IC=C09K* OR

IC=H10B* OR IC=G11C* OR IC=GO9F* OR IC=H05B* OR
1C=C07C*)

90406

64




47

(((display* OR screen* OR panel* OR monitor* OR backlight
unit* OR BLU OR light* OR lumin* OR backplane* OR thin film*
OR TFT OR transistor®* OR optical*) AND (high [-3,3] resolute*
OR high [-3,3] define* OR HD OR UHD OR 4K OR 8K OR high
[-3,3] pixel* OR high [-3,3] PPI OR pixel [-3,3] densit* OR fine
metal mask* OR FMM OR inkjet print* OR solution process* OR
patter* OR microcavit* OR optical resonan* OR purit* OR gamut*
OR accurac* OR NTSC OR *RGB*) AND (low [-3,3] power OR
power [-3,3] sav* OR energy [-3,3] efficien* OR reduce* [-3,3]
power OR power [-3,3] consump* OR energy [-3,3] consump* OR
standby [-3,3] power OR leakage* [-3,3] reduc* OR low* [-3,3]
leak* OR leak* [-3,3] current®* OR off [-3,3] current* OR on-off
ratio* OR threshold voltage* OR sub-threshold OR subthreshold
OR cd/A OR Im/W OR light [-3,3] extract® OR outcoupl® OR out-
coupl* OR optical efficienc* OR IQE OR EQE OR lifetime* OR
quantum yield OR PLQY) AND ((OLED* OR organic light
emitting diode* OR organic electroluminescent OR organic EL OR
organic LED* OR organic light-emitting OR organic emissive OR
organic display* OR metal* OLED OR metal* organic light
emitting diode* OR metal* organic light-emitting diode* OR
organic EL ) AND (material* OR compound* OR polymer* OR
small molecule* OR dopant®* OR host* OR emitter* OR emission
layer®* OR hole transport* OR electron transport* OR charge
transport* OR injection layer* OR blocking layer* OR
phosphorescent OR fluorescent OR delayed fluorescen®* OR TADF
OR thermally activated delayed fluorescen* )) ) @TI,AB,CL) AND
(IC=CO01B* OR IC=C01G* OR IC=CO07D* OR IC=CO7F* OR
IC=C30B* OR IC=F21V* OR IC=GO02F* OR IC=G02B* OR
IC=HOIL* OR IC=G09G* OR IC=H10D* OR IC=H10K* OR
IC=G06F* OR IC=C09K* OR IC=H10B* OR IC=GI11C* OR
IC=G09F* OR IC=HO05B* OR IC=C07C*)

2523
&2 £ 2002
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(3% OR # ¥ OR & 4 OR BLU OR * OR % %
OR # 4 OR &% ORTFTOR 7 &4 OR %% OR E&¥))
AND (245 OR #% # OR HD OR UHD OR 4K OR 8K OR i}
4% ORPPIOR % 2% OR £/H#EY OR %% i OR
B OR ¢ % OR % OR #s OR NTSC OR RGB OR 4
545 OR % OR s %475 OR 3%+ 1 OR ¢ # OR
% OR ;&) AND (# 4= OR # & OR &4 OR & i OR
4 OR jJ'4 OR # £ OR ## OR /&7 OR %t OR
B ji OR BB OR B®E$ /R OR = & OR cd/A OR
Im/W OR £ ¥ P OR fi48 OR % #2c% OR £ F » &
ORIQEOREQEOR % & OR £+ #% ORPLQYOR % %
OR " M 42 OR # 4% K OR # F ' 4£ OR i i) £
OR f#4uvr £ OR &+ > OR M & OR #E* i OR
XZ* OR RiE® 2 OR Tk & OR *£# P OR * %3z
% OR p £33 OR *t£3»% OR 2 &) AND ((OLED
OR 7 #7% % - {548 OR } 3 %% % OR } # EL OR %
# LED OR 3 #% % OR 7 #5% 5 OR 7 #% 7 OR 4%
OLED OR £/ 7 % k- &4 OR £ 7 8% £ - &4l
OR % # EL OR # 4v% %= %) AND (H# OR i & #
OR % &% OR - A3 OR ## OR 248 OR %4 OR
#%4 OR 7 2@ OR T+ @ OR i@ OR %
OR 4 3t OR #f & % % OR TADF OR # & it uf & %
£ ))@ti,ab,cl) AND (IC=CO1B* OR IC=C01G* OR IC=C07D*
OR IC=CO7F* OR IC=C30B* OR IC=F21V* OR IC=G02F* OR
IC=G02B* OR IC=HOIL* OR IC=G09G* OR IC=H10D* OR

IC=H10K* OR IC=GO06F* OR IC=C09K* OR IC=H10B* OR
IC=G11C* OR IC=G09F* OR IC=H05B* OR IC=C07C*)

9846

66




49

(B8+ OR ¥% OR & 4% OR # % OR # OR A&
%)) AND (247 OR #% ¥ OR HD OR UHD OR 4K OR 8K OR
4% ORPPIOR f% % /& OR %A OR ¢ % ORNTSCOR
RGB OR 4 §%% OR #i# OR %47 OR /341 OR
¢ #)AND (#4£ OR # % OR &% OR & i OR * i OR
4 OR # ¥ OR #4 OR /&% OR %= OR B i OR
BH® OR B3 /& OR =@ & OR cd/A OR Im/W OR %
¥ OR 148 OR % %% OR £+ ORIQEOREQE
OR 24 OR £3F &% ORPLQY OR ¥ 4 OR % ii# j<
OR # 4% % OR # % iJ' 4 OR i £ i 4#£ OR #F4rs £
OR ¢ & > OR ik OR #ik®* m OR %X 3% it OR
RE®E OR ™k OR %P OR %£%% OR } £3
5% OR #£3F»% OR % &) AND ((OLED OR $ #% %
- B4 OR § % %% % OR % #% ELOR % # LEDOR %
% OR %% OR 1 #% = OR £/ OLED OR %
B F 5 k- B OR £/ 3 8% - &% OR 4 EL
OR § 4=% %= ) AND (44 OR i* &4 OR % & ¥
OR -~ %F OR 43 OR 14 OR #:k# OR % %% OR
R OR T+ @# OR T#@# OR g% OR ¥ %
OR it & % & OR TADF OR # & f* & & % & )))@ti,ab,cl)
AND (IC=C01B* OR IC=C01G* OR IC=C07D* OR IC=CO7F*
OR IC=C30B* OR IC=F21V* OR IC=G02F* OR IC=G02B* OR
IC=HOIL* OR IC=G09G* OR IC=H10D* OR IC=H10K* OR
IC=GO6F* OR IC=C09K* OR IC=H10B* OR IC=G11C* OR
IC=G09F* OR IC=H05B* OR IC=C07C*)

3258
&3 £ 2328
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((F4+ A7V 4 OR %47 OR &% OR <%, OR %
=4%—OR Xy 754 b=y I ORBLUOR % OR %
£ OR 8y 7 7L —> OR &% ORTFTOR +35 ¥V R
% OR %) AND (% OR # » OR HD OR UHD OR 4K
OR 8K OR #% ORPPIOR #% %% OR 774 Y X%
vZ7 ORFMMOR £ Y79V = F&k] OR 3 7a+k
Z OR /8% —7> OR jir’ 4% OR k¥ £33k OR ¥R
OR ¢ # OR NTSC OR RGB) AND (i} # OR % 4 OR & X
OR 4 =% OR ¥l OR &4 )% OR =z ¥— i ¥
OR ##F 4 OR /EX OR iBEHFEm OR £ 7 Fin OR
YA+ 7v OR BEEETE OR +7 &L v ¥ 3K OR
cd/AORIm/WOR % BhHhoI L OR 72 Ahy 7Y v
OR %k #2%% OR £+ % % ORIQE OR EQE OR % & OR
£ 3 ¥ OR PLQY) AND ((OLED OR 1 % % % { #+— K
OR ¥zl 7bruallizxytyZ OR 7 ELOR 7 #
LEDOR % #%% OR $# =23 ,¥7 OR #5127
L4 OR A %)L OLEDOR + %)L F #EX¥ A+ —FK
OR A% F#HELY A F+—F OR 71 EL) AND (4 #
OR it £4% OR ®¥Y~v— OR /3 OR F—- %Y } OR
£ ZF OR % OR £%% OR F—/LfiE OR &7 H
# OR %L Jw#ji¥ OR i~k OR 7wy ¥>¥ 7k OR ¥
% OR % % OR ##t % £ OR TADF OR #u /& i 8t %
% ))))@ti,ab,cl) AND (IC=C01B* OR IC=C01G* OR IC=C07D*
OR IC=CO7F* OR IC=C30B* OR IC=F21V* OR IC=G02F* OR
IC=G02B* OR IC=HOIL* OR IC=G09G* OR IC=H10D* OR
IC=H10K* OR IC=GO6F* OR IC=C09K* OR IC=H10B* OR
IC=G11C* OR IC=G09F* OR IC=H05B* OR IC=C07C*)

1290
#2981

68
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36 (((((((Iﬂ*iﬂﬂ °] OR 3" OR #¥d OR EUYE OR
Wglo]E £% OR BLU OR % OR 2% OR Hﬂﬂﬂcﬂ OR
2 OR TFT OR E#X]2~E OR F3h) AND (2L 3=
OR 11 4™ OR HD OR UHD OR 4K OR 8K OR 1L I A OR
3 PPIOR A W& OR #<l #HE #t2~= OR FMM OR
JAA ZHE OR &d ¥4 OR ¥ OR "|A4&F% OR
#st ¥72 OR % OR A4 OR % OR A& OR NTSC
OR RGB) AND (A ¥ OR ¥ ﬂok OR YA F&
OR 7+A g OR A& A4H] OR ow?d ZH] OR Tt}7]
A¥E OR 74 #4A OR w2 4 OR 74 #F OR
23X AF OR =23 H[E OR YA Hgk OR A E A
OR cd/A OR Im/W OR ¥ F% OR o}x7&% OR 33
F8 OR W %A &8 ORIQE OR 2o|% %A &4 OR
EQE OR 4™ OR %Al 4=& OR PLQY) AND (OLED OR
7] &34 tlo]le= OR 7] AAEH OR 7] EL OR
7] LED OR 7] 3 OR 7] W& OR 7]
fj~=d o] OR WY OLED OR WY 7] ¥4 to]o=
OR HE F7] &3 E}O]QE OR 7] EL)AND (A& OR
3l3t= OR Z¥ ™ OR A4 OR =HE OR EiE OR
erxﬂ R W35 OR A ?J 4 OR AA} 44 OR A3}

% OR Toi OR #¥+Z OR 21% OR ﬁé%r OR A<
63% OR TADF OR Oaﬂ%_“é:@} A @) ))))@tiab,cl) AND
(IC=C01B* OR IC=C01G* OR IC=C07D* OR IC=CO7F* OR
IC=C30B* OR IC=F21V* OR IC=G02F* OR IC=G02B* OR
IC=HOIL* OR IC=G09G* OR IC=H10D* OR IC=H10K* OR

IC=G06F* OR IC=C09K* OR IC=H10B* OR IC=G11C* OR
IC=G09F* OR IC=HO05B* OR IC=C07C%*)

745
Wz £ 474

B4
[N

&1 47~49-~50~ 51

5153
3 £ 4982

% 4 OLED # % e
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(=) Micro-LED

27

(((display* OR screen* OR panel* OR monitor* OR backlight unit*
OR BLU OR light* OR lumin* OR backplane* OR thin film* OR
TFT OR transistor* OR optical*) AND (high [-3,3] resolute* OR
high [-3,3] define* OR HD OR UHD OR 4K OR 8K OR high [-3,3]
pixel* OR high [-3,3] PPI OR pixel [-3,3] densit* OR fine metal
mask®* OR FMM OR inkjet print* OR solution process* OR patter™
OR microcavit®* OR optical resonan* OR purit* OR gamut* OR
wide* OR accurac* OR NTSC OR *RGB*) AND (low [-3,3] power
OR power [-3,3] sav* OR energy [-3,3] efficien®* OR reduce* [-3,3]
power OR power [-3,3] consump* OR energy [-3,3] consump* OR
standby [-3,3] power OR leakage* [-3,3] reduc* OR low* [-3,3]
leak* OR leak* [-3,3] current®* OR off [-3,3] current* OR on-off
ratio* OR threshold voltage* OR sub-threshold OR subthreshold OR
cd/A OR Im/W OR light [-3,3] extract* OR outcoupl* OR out-
coupl* OR optical efficienc* OR IQE OR EQE OR lifetime* OR
quantum yield OR PLQY) AND ((OLED* OR organic light emitting
diode* OR organic electroluminescent OR organic EL OR organic
LED* OR organic light-emitting OR organic emissive OR organic
display* OR metal* OLED OR metal* organic light emitting diode*
OR metal* organic light-emitting diode* OR organic EL ))
@TLAB,CL) AND ((samsung or LG)@AX L)) AND (IC=CO1*
OR IC=C07* OR IC=C30* OR IC=F21* OR IC=G02* OR
IC=HO01* OR IC=G09* OR IC=G06* OR 1C=C09*)

16077
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28

(((display* OR screen* OR panel* OR monitor* OR backlight unit*
OR BLU OR light* OR lumin* OR backplane* OR thin film* OR
TFT OR transistor* OR optical*) AND (high [-3,3] resolute* OR
high [-3,3] define* OR HD OR UHD OR 4K OR 8K OR high [-3,3]
pixel* OR high [-3,3] PPI OR pixel [-3,3] densit* OR fine metal
mask®* OR FMM OR inkjet print* OR solution process* OR patter*
OR microcavit* OR optical resonan* OR purit* OR gamut* OR
wide* OR accurac* OR NTSC OR *RGB*) AND (low [-3,3] power
OR power [-3,3] sav* OR energy [-3,3] efficien®* OR reduce™ [-3,3]
power OR power [-3,3] consump* OR energy [-3,3] consump* OR
standby [-3,3] power OR leakage* [-3,3] reduc* OR low* [-3,3]
leak* OR leak* [-3,3] current®* OR off [-3,3] current* OR on-off
ratio* OR threshold voltage* OR sub-threshold OR subthreshold OR
cd/A OR Im/W OR light [-3,3] extract* OR outcoupl* OR out-
coupl* OR optical efficienc* OR IQE OR EQE OR lifetime* OR
quantum yield OR PLQY) AND (( Micro-LED* OR Micro LED*
OR MicroLED* OR micro light emitting diode* OR micro-scale
LED* OR microscale LED* OR micro-sized LED* OR micro sized
LED* OR pLED* OR uLED* OR micro-LED* array* OR
microLED* array* OR micro-LED* display* OR microLED*
display* ) AND (fabricat* OR manufactur* OR process* OR
epitaxial growth OR epitax* OR vapor deposit* OR vapour deposit*
OR MOCVD OR MBE OR wafer* OR substrate* OR GaN OR
gallium nitride OR III-V OR Il-nitride OR transfer* OR mass
transfer* OR selective transfer* OR parallel transfer* OR self-
assembl* OR self assembl* OR fluidic assembl* OR electrostatic
transfer® OR laser transfer* OR laser lift off OR laser releas* OR
LLO OR mechanical transfer* OR elastomer stamp* OR micro-tube
OR  micro tube OR  repair* OR  defect* OR
redundancy )))@TLAB,CL) AND (IC=CO01* OR IC=C07* OR
IC=C30* OR IC=F21* OR IC=G02* OR IC=HO1* OR IC=G09*
OR IC=G06* OR IC=C09%*)

155

71




29

(((display™* OR screen* OR panel* OR monitor* OR backlight unit*
OR BLU OR light* OR lumin* OR backplane* OR thin film* OR
TFT OR transistor* OR optical*) AND (high [-3,3] resolute* OR
high [-3,3] define* OR HD OR UHD OR 4K OR 8K OR high [-3,3]
pixel* OR high [-3,3] PPI OR pixel [-3,3] densit* OR fine metal
mask®* OR FMM OR inkjet print* OR solution process* OR patter*
OR microcavit* OR optical resonan* OR purit* OR gamut* OR
wide* OR accurac* OR NTSC OR *RGB*) AND (low [-3,3] power
OR power [-3,3] sav* OR energy [-3,3] efficien* OR reduce* [-3,3]
power OR power [-3,3] consump* OR energy [-3,3] consump* OR
standby [-3,3] power OR leakage* [-3,3] reduc* OR low* [-3,3]
leak* OR leak* [-3,3] current® OR off [-3,3] current®* OR on-off
ratio* OR threshold voltage* OR sub-threshold OR subthreshold
OR cd/A OR Im/W OR light [-3,3] extract®* OR outcoupl* OR out-
coupl® OR optical efficienc* OR IQE OR EQE OR lifetime* OR
quantum yield OR PLQY) AND (( Micro-LED* OR Micro LED*
OR MicroLED* OR micro light emitting diode* OR micro-scale
LED* OR microscale LED* OR micro-sized LED* OR micro sized
LED* OR pLED* OR uLED* OR micro-LED* array* OR
microLED* array* OR micro-LED* display* OR microLED*
display* OR MOCVD OR MBE OR wafer* OR substrate* OR GaN
OR gallium nitride OR III-V OR Ill-nitride ) AND (fabricat* OR
manufactur®* OR process* OR epitaxial growth OR epitax* OR
vapor deposit* OR vapour deposit* OR transfer* OR mass transfer*
OR selective transfer* OR parallel transfer® OR self-assembl* OR
self assembl* OR fluidic assembl* OR electrostatic transfer®* OR
laser transfer* OR laser lift off OR laser releas* OR LLO OR
mechanical transfer* OR elastomer stamp* OR micro-tube OR
micro tube OR repair* OR defect* OR redundancy )))@ti,ab.cl)
AND (IC=CO01* OR IC=C07* OR IC=C30* OR IC=F21* OR
IC=G02* OR IC=HO1* OR IC=G09* OR IC=G06* OR IC=C09%*)

11123
w4 £ 6731
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30

(B~ OR ¥ % OR @& ¥ OR T4 % OR # k H
OR # k% ORBLUOR % OR #*% OR #4 OR &
OR TFTOR % &% OR %% OR A %)) AND (f3+5 OR %
# OR HD OR UHD OR 4K OR 8K OR % ORPPIOR ff %
%A OR £/#% ORFMM OR *f & 7|5 OR 3% W42
OR B % OR % OR k¥ £3&k OR ¥ & OR ¢ 3 OR
% OR # OR NTSC OR RGB OR 4 # % OR % i# OR
& 475 OR Bik41 OR ¢ 8 OR § OR ,ELF&)AND
(#42 OR # % OR &4 OR & i OR ' 1 OR 42 OR
it ® OR #4 OR /BT OR Fin OR B fi OR B B+
OR BiEF® OR = & OR cd/A OR Im/W OR % X B~
OR 1143 OR %%tk OR £ 3 »c% OR IQE OR EQE OR
2% OR £+ 4% OR PLQY OR % % OR " i 42 OR
2 ;j- %14 OR # F 4 OR it £/ 4 OR #Fivr £ OR
B s OR Mk OR #iE® it OR X £ ¢t OR & &
B OR T j% & OR *%# B OR k %¥3cF OR P £ F »cF
OR * & F2z%F OR % &) AND ((Micro-LED OR #t#] LED
OR MicroLED OR #3 = #&4% OR < & LEDOR fg: +
LED OR puLED OR uLED OR j# LED *:5] OR # LED & 7
OR fic# LED OR j&% % = $4 OR fic LED £ 7| OR jk
LED %+ OR 4 OR GaN OR % it 4§ OR III-V OR III *
§ it4 )AND (#li# OR # 2 OR #4 OR gj;amw OR
Fda OR # 4pitf## ORMOCVDORMBEOR & [l OR ##
OR FE## OR E#MH#EH OR L i@ OR p ik
OR /i# % OR # 7T ## OR 7 & # OR 7 4|3
OR 7 %#-*x OR LLO OR ###4# OR #EMf = F OR
#3# OR 48 OR # k5 OR "ék OR 17 OR “haf 2 X
OR *t# OR 1 fpit# OR 4t & OR = £ ))@tiab,cl)
AND (IC=CO1* OR IC=C07* OR IC=C30* OR IC=F21* OR
IC=G02* OR IC=HO01* OR IC=G09* OR IC=G06* OR IC=C09*)

e
L

35797
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31

(((3g+ OR ¥ % OR % OR TAH=E OR #*H =~ OR
# % #% OR BLUOR *% OR # * OR ## OR &% OR
TFTOR ¢ &% OR %% OR & %)) AND (f#{f OR % i OR
HD OR UHD OR 4K OR 8K OR % ORPPIOR #% % & OR
£ %Y ORFMM OR *f & 7] OR % ®4 OR W% OR
ez OR k5 232 OR # & OR ¢ % OR % OR %4 OR
NTSC ORRGB OR 4 5%% OR % i OR s %475 OR i3 ik 4
1 OR ¢ #)AND (# 4 OR # % OR &% OR & i OR %
i OR ;}'4£ OR ii® OR #4 OR i#F OR 7= OR M i
OR R OR FET/& OR = # & ORcd/AORIM/WOR *
¥P OR 148 OR %%k OR €3 2% OR IQE OR EQE
OR %4 OR ¥+ Z% ORPLQYOR ¥ %4 OR * M4 OR
4% X OR # F 42 OR i £/4 OR #F4es £ OR ik
A5 OR Mk OR iE® it OR X 2%t OR & E¢ ;&
OR ™ & & OR kB OR %%¥2c% OR p £5»% OR
£ 3% OR 2% &) AND ((Micro-LED OR # 3] LED OR
MicroLED OR % % = &% OR #% % A& LED OR & <t LED
OR puLED OR uLED OR # LED *7] OR # LED %7 OR #
# LED OR fig% = $# OR fir LED [§7] OR it LED £ 77
OR #+ OR GaN OR § it 4§ ORII-V ORIl % § it $ ) AND
(flz OR # 2 OR %4 OR #Z &+ & OR Fd& OR # 4piw
# ORMOCVD OR MBE OR & [fl OR ## OR E £ # OR
EHPES OR T4 OR p 2% OR /e OR #7
#w# OR % s+## OR ¥ 5+4]3 OR ¥ 593 OR LLO OR
B EH OR EIME £ OR #c¥ OR 4 OR 4 K5 OR
A OR 17 OR #a4 X OR 2 OR 7 #piwsr OR 4%
OR 7= £ )))@ti,ab) AND (IC=CO1* OR IC=C07* OR IC=C30* OR
IC=F21* OR IC=G02* OR IC=HO01* OR IC=G09* OR IC=G06* OR
IC=C09%*)

9236
wrL £ 5785
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32

((F4«+ A7V A4 OR 45 OR =& OR %)L OR =%
— OR ¥y 754 b2=y F ORBLUOR % OR %% OR
Ny 77—y OR &% ORTFTOR 7 ¥Y3¥Y X% OR %k
%) AND (f# % OR #f i@ OR HD OR UHD OR 4K OR 8K OR =
% ORPPIOR =% %A OR 774 Y A% )L<vZ7 ORFMM
OR 1 Y7V =y F&f OR 372t X OR »~¥—> OR
el 232 OR £% x4 OR *A OR ¢ % OR £ OR &
& ORNTSCORRGB)AND (i} # OR £+ OR &% OR % =
% OR #j# OR %4 i# % OR = XL F— i # OR FH T 4
OR /A OR iEN T ix OR £ 7 % it OR *+ ¥ # 7+ OR
BETRE OR ¥7Z2L v ¥ 3/l K ORcdAOR Im/W OR £
BhdL OR 7784y 7YYy 7 OR EZE%F OR £ F %
% OR IQE OR EQE OR % & OR # +* % OR PLQY) AND
((Micro-LEDOR ~ 4 7 @ LED ORMicroLEDOR < 1 7 v & %
Y44 —FK OR w4 7v X4 —)l LEDOR <A 7 a4 X
LED OR uLED ORuLEDOR %4 7w LED 7L 4 OR ~A4 7
o LED 7 1+ X7 L A4)AND (#i# OR #iF OR 7w+ Zx OR
TEYFVYrFE OR 2 EF¥F¥— OR v 4pfi OR
MOCVD OR MBE OR %7 = ~~— OR #+# OR GaN OR % it #
) > 24 ORII-VORII %% i*4% OR #% OR v Z#&3 OR
E4pT OR #7]§=3 OR p & wsit OR jike* OR
#e#ET OR L—F—#3 OR L—F—Y 747 OR L
—+F—j22% ORLLO OR ##:#ET OR =53 RA v —R ¥ ¥
7 OR v 7w F2—7 OR ¥4 OR % F: OR T&
1)) ))@ti,ab,cl) AND (IC=C01* OR IC=C07* OR IC=C30* OR
IC=F21* OR IC=G02* OR IC=HO01* OR IC=G09* OR IC=G06* OR
IC=C09%*)
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33

((F1==2e°] OR 3H OR #d OR EYE OR #Wlo]E
% OR BLU OR & OR %% OR #Z#¢l OR u1¥ OR
TFT OR E#HX]2=E] OR 33} AND (2L 3/d%= OR i 4173
OR HD OR UHD OR 4K OR 8K OR 1L ¥4 QR iL PPI OR
A Ux OR ¢l wE wpA3 OR FMM OR <= Al
YU OR €9 ¥4 OR ¥ OR "A-FZ OR #F3 F3l
OR <% OR 219 OR 4 OR A& OR NTSC OR RGB) AND
(A =¥ OR ©¥ #A°F OR °lHy# && OR 74 H¥ OR
A= ZH] OR °lyA] &M OR W7] ©¥ OR F+4 i
OR Y& F4 OR T4 #AF OR &£~ HF OR =+2x
& OR A A%t OR AE 7 OR cd/A OR Im/W OR %
% OR o}27&9 OR &% &8 OR WHF 4#} &8 OR
IQEOR 9% %A &84 OREQEOR 4% OR %A 4% OR
PLQY) AND (Micro-LED OR "}o] == LED OR MicroLED OR
nfo]g & W4 rlo]o= OR wlo]aE ~AY LED OR
nlo] & Alo]= LED OR pLED OR uLED OR v}o]= & LED
olglo] OR vlo]Z = LED tj2Z# o)) AND (A1 OR A4t
OR &7 OR dI"HAd A% OR °|¥EA OR 7|4 F=
OR MOCVD OR MBE OR #¢]3 OR 7| OR GaN OR # 3}
ZE OR II-V OR III & ZA3}E OR AAF OR W& HAF OR
Aelx AAL OR HE ©AF OR #A7] =¥ OR A =9
OR 7] AAF OR #o]A A} OR #o]A ZZTZE Q>
OR #©]# "3 OR LLO OR 7]A%4 HA} OR dg~EH
~®IZ QR wolZ® HFH OR g OR Z3% OR
ZE-40) ))@ti,ab,cl) AND (IC=C01* OR IC=C07* OR IC=C30* OR
[C=F21* OR IC=G02* OR IC=H01* OR IC=G09* OR IC=G06* OR
1C=C09%)

v
e
i
)
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52

(((MicroLED OR {Micro LED} OR uLED OR pLED OR {micro
light emitting diode} OR jic# £ * OR g% £* OR w4 7 =
LED OR "}o] A2 LED OR w}o] A 2 *1F3#) AND (transfer* OR
mass-transfer OR masstransfer OR assembl* OR repair* OR
redundan* OR yield OR defect* OR # 4 OR ## OR E & & #
OR #+ & #4# OR =% OR 4 OR 248 OR 74 OR #
# OR 25 OR #F5 OR =2 OR #§ OR v 2 F 7 ¥ R
77— OR 7€ >¥717 OR 24 OR & OR % F: OR #
% % h OR AL OR ©]% OR vj=*Edl~3 OR =¥ OR
2] OR &7 OR A3 OR &) AND (wafer* OR epitax* OR
GaN OR {gallium nitride} OR stamp* OR laser OR fluidic OR
electrostatic OR LLO OR #: ] OR & ® OR # & OR ¥ i 4f
OR % i*4 OR ¥ % OR BlF OR 7 & OR k% OR /=4l
OR #% OR 72— " OR = E¥%F ¥ +J)L OR 2t A Y ¥
& OR 2% ¥7 OR L—+— OR /i# OR # 3% OR
#lel¥ OR ©l¥| &4 OR Z3*ZF OR 2FEZ OR oA
OR A OR % 7])AND (resolute* OR resolution OR definition
OR pixel* OR PPI OR HD OR UHD OR 4K OR 8K OR f%#47* OR
Z3¥* OR # % OR =% OR # ! OR # » OR i} % OR f#
% & OR 2% OR 3% OR 3}2 OR 3}4) AND (power OR
consumption OR sav* OR efficien* OR leak* OR current* OR off-
current OR # 42 OR 4£ % OR 4% OR %% OR %4 ¢ OR
# X4 OR wwhif44 OR /AT OR FH* i OR £k T ik
OR #F¢ 7/t OR J 2+ OR T+ OR g%+ OR 4 xx
OR Y —7 %% OR # 7% in OR 2 OR AH|AZ OR
A+t OR FA*AF OR  L3X*77))@tiab,ecl) AND
(IC=CO01B* OR IC=C01G* OR IC=C07D* OR IC=CO7F* OR
IC=C30B* OR IC=F21V* OR IC=GO02F* OR IC=G02B* OR
IC=HOIL* OR IC=G09G* OR IC=H10D* OR IC=HI0K* OR
IC=G06F* OR IC=C09K* OR IC=H10B* OR IC=G11C* OR
IC=GO09F* OR IC=H05B* OR IC=C07C*)

168

77




53

(((Micro*LED OR {Micro LED} OR uLED OR pLED OR
{micro light emitting diode*} OR j&7 £* OR #c3|# £* OR
4 7 v LED OR w}o]=3 & LED OR w}o] Z*uk4+) AND
(transfer* OR mass*transfer OR mass transfer OR assembl* OR
repair* OR redundan* OR yield OR defect* OR # 4 OR # # OR
EE### OR *E#H#H OR 2% OR 24 OR 44 OR =
# OR #3 OR 25 OR # k5 OR 3 OR #{ OR v %
F72YZ757— OR 72 >717 OR 248 OR =& OR 7 Fa
OR # % % h OR ZAF OR ©]% OR H|~*Ed 3 OR
Z% OR 48] OR & OR A% OR %) AND (wafer* OR
epitax® OR GaN OR {gallium nitride} OR stamp* OR laser* OR
fluid* OR electrostat* OR LLO OR # [f] OR # ® OR % OR
¥ 4 OR % i*4 OR &% OR Bl% OR 7 & OR jk
OR /% OR #% OR 72—/~ OR = E¥ ¥ v+l OR %
it#Y) 224 OR 2% Y7 OR L—+— OR /it OR # 37
OR ¢lo]# OR °l¥#d OR HsP*ZF OR ~HZ OR
# o] A OR A OR A7 7])AND (resolute* OR resolution OR
definition OR pixel* OR PPI OR HD OR UHD OR 4K OR 8K OR
f347* OR ~ 7#* OR # % OR &7 OR # ! OR # » OR ij
% OR f3i#& OR #= % OR Y%= OR 3}& OR 3}4) AND
(power® OR consump* OR sav* OR efficien* OR leak* OR current*
OR off-current OR # 42 OR 4% OR 4% OR %% OR 4 *
OR # %) 4£ OR i khif# OR &HT % OR AH*jm OR # ¢
it OR £ *7% OR Wy &4 OR T4 OR %74 OR
4% OR J)—27 %t OR # 7%t OR ¥ OR &M HH
OR Z#*4X OR FA*HF OR 2 X*H7F))@ti,ab,cl) AND
(IC=CO01B* OR IC=C01G* OR IC=C07D* OR IC=CO7F* OR
IC=C30B* OR IC=F21V* OR IC=GO02F* OR IC=G02B* OR
IC=HOIL* OR IC=G09G* OR IC=H10D* OR IC=H10K* OR
IC=G06F* OR IC=C09K* OR IC=H10B* OR IC=G11C* OR
IC=G09F* OR IC=HO05B* OR IC=C07C*)

178
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54

(((Micro*LED OR {Micro LED} OR u*LED* OR p*LED* OR
{micro light emitting diode*} OR j&7 £* OR #c3|# £* OR
4 7 v LED OR w}o]=3 & LED OR w}o] Z*uk4+) AND
(transfer* OR mass*transfer OR assembl* OR repair* OR redundan*
OR yield OR defect* OR fabricat* OR manufactur* OR process* OR
stamp® OR laser* OR fluidic OR electrostatic OR LLO OR resolute*
OR pixel* OR gamut* OR efficien* OR lifetime* OR {light extract®}
OR outcoupl®* OR IQE OR EQE OR wafer* OR epitax* OR GaN OR
{gallium nitride} OR substrate* OR ## OR ## OR E & * OR
#E*OR 2% OR 24 OR 1242 OR 74 OR 2 & OR #
F5 OR #:2 OR ## OR 1 # OR ¥ % OR 7 # OR k%
OR /+%8 OR # % OR f247* OR % OR # % OR ¢ #
OR 7% OR &4 OR Ik OR P~% OR &[] OR # ® OR
Frds OR § 45 OR 3 OR #{* OR v X 7 YR 7 7 —
OR 7€ ¥71Y OR 24 OR =& OR 7f: OR % ¥ %
OR 7o+ Z OR 2% ¥7 OR L—+— OR # %7 OR f%i}
E OR E,% OR #£BhHhD L OR 22—/ OR = E¥ F ¥ %
v OR % i 74 724 OR A OR ©]% OR mjZ*E 2
OR =% OR 2] OR Z% OR % OR A% OR &4 OR
2" OR #e°]* OR A OR A*7] OR 3% OR
4 OR 3}4 OR A9 OR #& OR 4 OR #*F% OR
gl OR o¥gAd OR AspZH) )@tiabel) AND
(IC=CO01B* OR IC=C01G* OR IC=C07D* OR IC=CO7F* OR
IC=C30B* OR IC=F21V* OR IC=GO02F* OR IC=G02B* OR
IC=HOIL* OR IC=G09G* OR IC=H10D* OR IC=H10K* OR
IC=G06F* OR IC=C09K* OR IC=H10B* OR IC=G11C* OR
IC=G09F* OR IC=HO05B* OR IC=C07C*)

40662
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55

(((Micro*LED OR {Micro LED} OR u*LED* OR p*LED* OR
{micro light emitting diode*} OR j&7 £* OR #c3|# £* OR
4 7 v LED OR w}o]=3 & LED OR w}o] Z*uk4+) AND
(transfer* OR mass*transfer OR assembl* OR repair* OR redundan*
OR yield OR defect* OR fabricat* OR manufactur* OR process* OR
stamp* OR laser* OR fluidic OR electrostatic OR LLO OR resolute*
OR pixel* OR gamut* OR efficien* OR lifetime* OR {light extract®}
OR outcoupl®* OR IQE OR EQE OR wafer* OR epitax* OR GaN OR
{gallium nitride} OR substrate* OR ## OR ## OR E & * OR
#E*OR 2% OR 24 OR 1242 OR 74 OR 2 & OR #
F5 OR #:2 OR ## OR 1 # OR ¥ % OR 7 # OR k%
OR /+%8 OR # % OR f247* OR % OR # % OR ¢ #
OR 7% OR &4 OR Ik OR P~% OR &[] OR # ® OR
Frds OR § 45 OR 3 OR #{* OR v X 7 YR 7 7 —
OR 7€ ¥71Y OR 24 OR =& OR 7f: OR % ¥ %
OR 72 Z2 OR 2% ¥7 OR L—+— OR # % OR &}
E OR E,% OR #£BhHhD L OR 22—/ OR = E¥ F ¥ %
L OR %741 724 OR ZAF OR ©]F OR mj=*E N2
OR =% OR & OR Z% OR +& OR #|x OR ¥4 OR
2~FZ OR Zo]4 OR 4 OR A47] OR &%= OR
4 OR 3}4 OR A9 OR #& OR 4 OR #*F% OR
dlols OR olyeld OR HA3ZH) AND (power OR
consumption OR sav* OR efficien* OR leak* OR current* OR off-
current OR # 42 OR 4£ % OR 4% OR %% OR %4 ¢ OR
#Ey 4 OR wikif4# OR EHT i OR FHw n OR £k T
OR #F¢ 7/t OR J 2+ OR T+ OR g%+ OR 4 xx
OR Y —7 %% OR # 7% in OR 2 OR AH|AZ OR
A+ OR FA*AF OR 2Z*AF) )@tiab,ecl) AND
(IC=CO01B* OR IC=C01G* OR IC=C07D* OR IC=CO07F* OR
IC=C30B* OR IC=F21V* OR IC=GO02F* OR IC=G02B* OR
IC=HO1L*)

4468
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56

((((display* OR screen* OR panel* OR lumin* OR backplane*
OR thin film* OR TFT OR transistor* OR optical*) AND (high [-3,3]
resolute* OR high [-3,3] define* OR HD OR UHD OR 4K OR 8K OR
high [-3,3] pixel* OR high [-3,3] PPI OR pixel [-3,3] densit* OR fine
metal mask* OR FMM OR inkjet print* OR solution process* OR
patter* OR microcavit* OR optical resonan* OR purit* OR gamut*
OR wide* OR accurac* OR NTSC OR *RGB*) AND (low [-3,3]
power OR power [-3,3] sav* OR energy [-3,3] efficien* OR reduce*
[-3,3] power OR power [-3,3] consump™* OR energy [-3,3] consump*
OR standby [-3,3] power OR leakage* [-3,3] reduc* OR low* [-3,3]
leak* OR leak™ [-3,3] current® OR off [-3,3] current®™ OR on-off ratio*
OR threshold voltage* OR sub-threshold OR subthreshold OR cd/A
OR Im/W OR light [-3,3] extract* OR outcoupl* OR out-coupl* OR
optical efficienc* OR IQE OR EQE OR lifetime* OR quantum yield
OR PLQY) AND (( Micro-LED* OR Micro LED* OR MicroLED*
OR micro light emitting diode* OR micro-scale LED* OR microscale
LED* OR micro-sized LED* OR micro sized LED* OR puLED* OR
uLED* OR micro-LED* array* OR microLED* array* OR micro-
LED* display* OR microLED* display* OR MOCVD OR MBE OR
wafer®* OR substrate® OR GaN OR gallium nitride OR III-V OR III-
nitride ) AND (fabricat®* OR manufactur®* OR process* OR epitaxial
growth OR epitax* OR vapor deposit* OR vapour deposit* OR
transfer® OR mass transfer* OR selective transfer® OR parallel
transfer® OR self-assembl* OR self assembl* OR fluidic assembl* OR
electrostatic transfer® OR laser transfer* OR laser lift off OR laser
releas® OR LLO OR mechanical transfer* OR elastomer stamp* OR
micro-tube OR micro tube OR repair* OR defect* OR
redundancy )) ) )@ti,ab,cl) AND (IC=CO1B* OR IC=C01G* OR
IC=C07D* OR IC=CO07F* OR IC=C30B* OR IC=F21V* OR
IC=G02F* OR IC=G02B* OR IC=HOIL* OR IC=G09G* OR
IC=H10D* OR IC=H10K* OR IC=GO06F* OR IC=C09K* OR
IC=H10B* OR IC=G11C* OR IC=GO09F* OR IC=H05B* OR
IC=C07C*)

7630
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57

((((display* OR screen* OR panel* OR lumin* OR backplane*
OR thin film* OR TFT OR transistor* OR optical*) AND (high [-3,3]
resolute* OR high [-3,3] define* OR HD OR UHD OR 4K OR 8K OR
high [-3,3] pixel* OR high [-3,3] PPI OR pixel [-3,3] densit* OR fine
metal mask* OR FMM OR inkjet print* OR solution process* OR
patter* OR microcavit* OR optical resonan* OR purit* OR gamut*
OR NTSC OR *RGB*) AND (low [-3,3] power OR power [-3,3] sav*
OR energy [-3,3] efficien* OR reduce* [-3,3] power OR power [-3,3]
consump* OR energy [-3,3] consump* OR standby [-3,3] power OR
leakage* [-3,3] reduc* OR low* [-3,3] leak* OR leak™ [-3,3] current™®
OR off [-3,3] current® OR on-off ratio* OR threshold voltage* OR
sub-threshold OR subthreshold OR cd/A OR Im/W OR light [-3,3]
extract® OR outcoupl® OR out-coupl* OR optical efficienc* OR IQE
OR EQE OR lifetime* OR quantum yield OR PLQY) AND (( Micro-
LED* OR Micro LED* OR MicroLED* OR micro light emitting
diode* OR micro-scale LED* OR microscale LED* OR micro-sized
LED* OR micro sized LED* OR pLED* OR uLED* OR micro-LED*
array* OR microLED* array* OR micro-LED* display* OR
microLED* display* OR MOCVD OR MBE OR wafer* OR
substrate* OR GaN OR gallium nitride OR III-V OR IlI-nitride ) AND
(fabricat® OR epitaxial growth OR epitax* OR vapor deposit* OR
vapour deposit* OR mass transfer* OR selective transfer® OR parallel
transfer®™ OR self-assembl* OR self assembl* OR fluidic assembl* OR
electrostatic transfer®* OR laser transfer* OR laser lift off OR laser
releas® OR LLO OR mechanical transfer* OR elastomer stamp* OR
micro-tube OR micro tube )) ) )@ti,ab,cl) AND (IC=CO01B* OR
IC=C01G* OR IC=C07D* OR IC=CO7F* OR IC=C30B* OR
IC=F21V* OR IC=GO02F* OR IC=G02B* OR IC=HOIL* OR
IC=G09G* OR IC=H10D* OR IC=H10K* OR IC=GO06F* OR
IC=C09K* OR IC=H10B* OR IC=GI1IC* OR IC=GO09F* OR
IC=H05B* OR IC=C(07C¥*)

3959
ez 3 £ 3124
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58

(B OR %% OR %4 OR T4 % OR # %k H ~ OR
# %4 % ORBLUOR % OR # % OR #4 OR #% OR
TFT OR 7 f % OR %% OR %4 %)) AND (f347 OR # 7 OR
HD OR UHD OR 4K OR 8K OR % ORPPIOR 2% %A OR
4/%i#Y ORFMM OR # %7 OR 3% 4 OR % OR
ez OR k¥ 232 OR # & OR ¢ % OR % OR #s OR
NTSC ORRGB OR 4 5%3 OR #% # OR %475 OR i3 *c
1 OR 43 OR § OR ;&) AND (# 4 OR # ¥ OR & %4
OR & OR * 14 OR iJ'4£ OR i # OR #4 OR /&% OR
Zin OR B Ak OR BB ' OR BET/E OR =@ & OR cdA
OR Im/W OR % %2~ OR 48 OR %% »cF OR £ F »cF
OR IQE OR EQE OR % & OR £+ # & OR PLQY OR ¥ %
OR "% 47 £ OR # £ 4 OR # F;J'4£ OR i £ 4 OR
FAvr 42 OR B> OR Mgk OR k™t OR X 3¢
7 OR  iE* & OR T & OR % P OR % %% OR
' $ 3% OR 3 2cF OR % &) AND ((Micro-LED OR

-

#4] LED OR MicroLED OR #¢#% £ = #&4% OR #: & LED OR
% <t LED OR uLED OR uLED OR # LED *7] OR # LED
B 7 OR it LEDOR jic% %= $3 OR i LED 5 7] OR jk
LED ¥ 77 OR #4 ORGaNOR § i*4 ORII-VORIII *£ § i*
$# )AND (#li# OR # &2 OR #4# OR #& & OR & &%
OR # #p#tf ORMOCVD OR MBE OR £ [l OR ## OR E
E#H OR E#HMEHS OR T 784 OR p 2% OR /i
% OR #7## OR 7 H#E# OR 7 4|3 OR F & &
ORLLO OR 4 # OR 345 F OR #cgF OR 24 OR
415 OR 74 OR 177 OR “a4 X OR ¢zt OR 1 fpiw#s
OR #& OR = £ )))@ti,ab,cl) AND (IC=COI1B* OR IC=C01G*
OR IC=C07D* OR IC=CO7F* OR IC=C30B* OR IC=F21V* OR
IC=G02F* OR IC=G02B* OR IC=HOIL* OR IC=G09G* OR
IC=H10D* OR IC=HI10K* OR IC=GO06F* OR IC=C09K* OR
IC=H10B* OR IC=G11C* OR IC=G09F* OR IC=H05B* OR
IC=C07C*)

29090
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59

(7 OR %% OR %4 OR # k¥ ~ OR # kfe
OR BLU OR % % OR # 4 OR #% OR % # OR & ¥))
AND (f247 OR % ¥ OR HD OR UHD OR 4K OR 8K OR i} %
ORPPIOR %% %A OR £ +4& OR % & OR ¢ % OR %
OR #7 OR NTSC OR RGB OR 4 ##% OR #% i OR v %+
B OR 3i%4 1 OR 4 3 OR § OR ;a+)AND (# 4 OR
#» % OR &4 OR &i; OR * % OR 4 OR i £ OR #
# OR /&% OR 7/t OR B i OR FRE'! OR H &z R
OR = B & OR cd/A OR Im/W OR % %P OR 48 OR £ %
»z% OR £ 3% ORIQE OR EQE OR % & OR £ 3 & &
OR PLQY OR % %4 OR * i<# 4 OR # 4% i€ OR # & jJ 4=
OR # B 42 OR #4urt s OR #EHA > OR ik OR
e m OR X §% 7% OR g &® A OR Tk & OR 3% B
OR k%2c% OR p £3 %% OR £ 3 2% OR % &)AND
((Micro-LED OR  #%] LED OR MicroLED OR g7 £ = &4 OR
#c® B LEDOR # % < LED OR pLED OR uLED OR # LED "
7] OR # LED %+ OR j#c# LED OR #c% %= ¥ OR ft
LED [47] OR # LED 7 OR 4 OR GaN OR # 4 OR
III-VORIII *% § i* 4 )AND(#i¢ OR # 2 OR %4 OR &
4 & OR %% OR # #pif# OR MOCVD OR MBE OR ¢ [l
OR ## OR EE## OR E&H UM OR T i7##H OR p
B OR i % OR #7## OR T ##E# OR 7 H+id
OR 7 4% ORLLOOR i #&# OR &2 e°§ OR i@
OR #4¢ OR 44 F5 OR 74 OR 13 OR #ar4 X OR *hit
OR 7 #piw# OR #fA& OR = 4 ))@ti,ab,cl) AND (IC=CO1B*
OR IC=C01G* OR IC=C07D* OR IC=CO7F* OR IC=C30B* OR
IC=F21V* OR IC=G02F* OR IC=G02B* OR IC=HOIL* OR
IC=G09G* OR IC=H10D* OR IC=HI10K* OR IC=GO6F* OR

IC=C09K* OR IC=H10B* OR IC=GIIC* OR IC=GO09F* OR
IC=HO05B* OR IC=C07C*)

23216
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60

(57 OR %% OR % % OR # ¥ = OR # chﬂ—
OR BLU OR % % OR # 4 OR ,E;’-‘a- OR * % OR 5 %))
AND (f2+r OR % %‘r OR HD OR UHD OR 4K OR 8K OR i} %
OR PPI OR % % & OR £5 4 OR %A OR ¢ % OR
NTSC OR RGB OR % #%% OR % 7# OR i &35 OR 3% 4
1 OR & #)AND (# 4 OR # F OR &4 OR & it OR '
“ OR "4 OR st £ OR ## OR 51;%?, OR 7 /¢ OR B ik
OR FHr'»w OR HFiEa /& OR == H & ORcd/AORIM/WOR 3k
B OR 9148 OR %% % OR £ F»% OR IQE OR EQE
OR £4 OR £+ A& ¥ ORPLQYOR % 4 OR ™ M+ 42 OR
# 420 f OR # i/ 4 OR i Bif 4% OR @#hest 2 OR it i
A OR Mk OR wikE*mw OR X 3#*/x OR RiE® A
OR ™ & & OR k£3#E P OR k%»tF OR p £ F 2% OR *
£ F ¥ OR 2 &) AND ((Micro-LED OR &3] LED OR
MicroLED OR #r# € - #%&48 OR i ? B LED OR #c: <+ LED
OR pLED OR uLED OR # LED *:7] OR # LED % 7+ OR #k
s LED OR g% % = %5»?. OR & LED ]‘Zkrf'] OR & LED %
OR £ OR GaN OR % T’-&; ORIII-V ORIII * § i % ) AND
(%% +*E OR %#& OR # ta:w# OR MOCVD OR MBE OR
FEE#EF OR EHMHEH OR T4 OR p 2% OR /il
2% OR #32## OR 7 &#EH OR 7 4|3 OR 7 &+
OR LLO OR # # # # OR sE {4+ % 5 F )))@ti,ab,cl) AND
(IC=C01B* OR IC=C01G* OR IC=C07D* OR IC=CO7F* OR
IC=C30B* OR IC=F21V* OR IC=G02F* OR IC=G02B* OR
IC=HO1L* OR IC=G09G* OR IC=H10D* OR IC=HI0K* OR

IC=GO6F* OR IC=C09K* OR IC=H10B* OR IC=G11C* OR
IC=G09F* OR IC=H05B* OR IC=C07C*)

1975
ez 3 £ 1362
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61

((F4+ A7V 4 OR 45+ OR &% OR “%x)L OR £ =
#— OR ¥y 754 2=y I ORBLUOR % OR %% OR
Ny 72 7L —Y OR &% ORTFTOR F5 Y¥Y X% OR %
%) AND (f# % OR #f i@ OR HD OR UHD OR 4K OR 8K OR =
4% ORPPIOR #%% A& OR 774 YA %)LvZAZ ORFMM
OR 4 Y7V =y Fef] OR A 7u 4 2 OR /% —>¥ OR
Bl 23 ® OR £% £33 OR ¥ A OR ¢ % OR NTSC OR
RGB) AND (i} # OR %4 OR &% OR 4 ==z OR ¥[j OR
TAWE OR =5 F— % OR ## T4 OR iAHh OR
BT OR 7 T+ OR ¥4 7 OR Fig® B OR
+7ZL v ¥ a2/l K ORcd/AOR Im/W OR % B h & L OR
72 bAhyFY Y7 OR £%%% OR £F %% ORIQE OR
EQE OR % & OR £ 3 *+ % OR PLQY) AND ((Micro-LED OR
<4 7 a LED OR MicroLED OR v 4 7 e &% ¥ f #— K OR
~v4 7waXRr—)V LEDOR <4 7 v+ A X LED OR unLED OR
uLEDOR ¥4 7w LED 7L 1 OR v4 7wa LED ¥4 27
L 4)AND (#i# OR #iF OR v+ ZX OR = E¥ *¥ v+
+& OR = E% F<¥— OR % 4p34f OR MOCVD OR MBE
OR 7 =z ~— OR 4 OR GaN OR % it % % 2 OR II-V
ORIl *#%it$ OR #2 OR v Z#73 OR #Ffen#E3T OR
Frg=T OR p e lesit OR jiffe? OR #TL 3 OR L
—%—#% OR L—¥—1) 7 4+ 7 OR L —+—jf23% OR
LLOOR 2 OR =5 ZA v —RZA¥ Y7 OR w4 /v
F2—7 OR 4 OR % Fs OR =& 4))) )@t,ab,cl) AND
(IC=C01B* OR IC=C01G* OR IC=C07D* OR IC=CO7F* OR
IC=C30B* OR IC=F21V* OR IC=GO02F* OR IC=G02B* OR
IC=HOIL* OR IC=G09G* OR IC=H10D* OR IC=H10K* OR

IC=GO6F* OR IC=C09K* OR IC=H10B* OR IC=G11C* OR
IC=GO09F* OR IC=HO05B* OR IC=C07C*)

86




62

(J=="e°] OR 3H OR 3d OR XUYE OR YtolE
3 OR BLU OR 3 OR ¥ OR =9l OR Y OR
TFT OR E#HX]2=E] OR 33} AND (2L 3/d%= OR i 4173
OR HD OR UHD OR 4K OR 8K OR 1L ¥4 QR iL PPI OR
4 Wx OrR ¢ we wlA3 OR FMM OR & =Al
YU OR €9 ¥4 OR ¥ OR "A-FZ OR #F3 F3l
OR <% OR 219 OR 4 OR A& OR NTSC OR RGB) AND
(A 4% OR ©¥ doF OR YA && OR 74 ¥ OR
d9 A&¥H] OR oyA] 4¥H] OR t7] d¥ OR A4 i
OR Y& F4 OR T4 #AF OR &£~ HF OR =+2x
Hl& OR 94 A9t OR A1EH 24 OR cd/A OR Im/W OR %
% OR o}27&9 OR &% &8 OR WHF 4#} &8 OR
IQEOR 9% %A &84 OREQEOR 4% OR %A 4% OR
PLQY) AND (Micro-LED OR "}o] == LED OR MicroLED OR
nfo]g & W4 rlo]o= OR wlo]aE ~AY LED OR
nlo] & Alo]= LED OR pLED OR uLED OR v}o]= & LED
olglo] OR vlo]Z = LED tj2Z# o)) AND (A1 OR A4t
OR &7 OR dI"HAd A% OR °|¥EA OR 7|4 F=
OR MOCVD OR MBE OR #°]¥ OR 7|% OR GaN OR Z 3}
ZE OR II-V OR III & ZA3}E OR AAF OR W& HAF OR
Aeld HdA OR HE HAF OR A7) 29 OR A =49
OR 7] AAF OR #o]A A} OR #o]A ZZTZE Q>
OR #e°]# W3 OR LLO OR 7|44 #A} OR Ag~EH
2~®Z QR wlo]H®E HFH OR 8 OR Z3% OR
= 324) )@ti,ab,cl) AND (IC=CO1B* OR IC=C01G* OR IC=C07D*
OR IC=CO7F* OR IC=C30B* OR IC=F21V* OR IC=GO02F* OR
IC=G02B* OR IC=HOIL* OR IC=G09G* OR IC=H10D* OR

IC=H10K* OR IC=GO06F* OR IC=C09K* OR IC=H10B* OR
IC=G11C* OR IC=GO09F* OR IC=H05B* OR IC=C07C*)

o

o i

& E 57~60~61~062

4521
2 £ 4516

4% 5 Micro-LED # % ;% 4%
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34

((((((display* OR screen* OR panel* OR monitor* OR backlight
unit* OR BLU OR light* OR lumin* OR backplane* OR thin film*
OR TFT OR transistor* OR optical*) AND (high [-3,3] resolute™®
OR high [-3,3] define* OR HD OR UHD OR 4K OR 8K OR high [-
3,3] pixel* OR high [-3,3] PPI OR pixel [-3,3] densit* OR fine metal
mask®* OR FMM OR inkjet print* OR solution process* OR patter*
OR microcavit* OR optical resonan* OR purit* OR gamut* OR
wide* OR accurac* OR NTSC OR *RGB*) AND (low [-3,3] power
OR power [-3,3] sav* OR energy [-3,3] efficien®* OR reduce* [-3,3]
power OR power [-3,3] consump* OR energy [-3,3] consump* OR
standby [-3,3] power OR leakage* [-3,3] reduc* OR low* [-3,3]
leak* OR leak* [-3,3] current* OR off [-3,3] current* OR on-off
ratio® OR threshold voltage® OR sub-threshold OR subthreshold OR
cd/A OR Im/W OR light [-3,3] extract* OR outcoupl* OR out-
coupl® OR optical efficienc* OR IQE OR EQE OR lifetime* OR
quantum yield OR PLQY) AND (( quantum dot* OR QD OR QLED
OR QD-LED OR QD-OLED OR colo* [-3,3] convers* layer* OR
QD colo* filter* OR perovskite* OR colloidal quantum dot* OR
semiconductor nanocrystal* OR semiconductor nano-crystal* OR
semiconductor quantum dot* OR quantum confined OR quantum
confinement OR quantum size effect® ) AND ( core[-3,3]shell OR
multi[-3,3]shell OR shell thickness* OR core diameter®* OR core
size* OR shell material* OR core material* ) OR (CdSe OR
cadmium selenide OR CdS OR cadmium sulfide OR cadmium
sulphide OR ZnS OR zinc sulfide OR zinc sulphide OR InP OR
indium phosphide OR perovskite quantum dot* OR perovskite
nanocrystal* OR cadmium*free OR heavy*metal free OR non*toxic
OR low toxicity ) OR ( ligand* OR (surface* AND (modificat* OR
treat* OR function* OR chemi* OR passivat* OR coat* OR
cap*)))))))) @TLAB,CL) AND (IC=CO01* OR IC=C07* OR
IC=C30* OR IC=F21* OR IC=G02* OR IC=HO01* OR IC=G09*
OR IC=G06* OR IC=C09%*)

7303
¥ %3 £ 6499
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35

(37 OR %% OR # 4 OR T4 ® OR # %k ¥ ~
OR # %% ORBLUOR £ OR # % OR #4 OR #w
ORTFTOR % &4 OR %4 OR & ¥%))AND (j##5 OR % g
OR HD OR UHD OR 4K OR 8K OR % ORPPIOR fj % %

OR % BiE% OR FMM OR *# % 7|2 OR % il OR m
% OR #" OR %% ¥4 OR %A% OR ¢ % OR % OR
%7& OR NTSC OR RGB OR 4 7:% OR # i OR s %47 &
OR %41 OR ¢ 3 OR § OR ;ivk) AND (54 OR #
% OR &7%4 OR &i OR % X OR i’/ OR i ® OR ##
OR /&% OR 7= OR BMi OR K OR ® &7 /& OR
% # & OR cd/A OR Im/W OR % ¥B OR 148 OR * %%
% OR £+ % ORIQEOREQEOR % 4 OR £ 3 & &
OR PLQY OR % %4 OR ™ 7 4 OR #4% i OR # & i
} OR i ﬁaﬂ’;& OR f#4vs 42 OR ¥ B > OR Mt ik
OR ik ix OR ¥ 4 * /% OR & &* & OR T j& & OR
%% P OR Joi s % OR p 3 %% OR * £3 %% OR
% &) AND (£ + 2 OR QD OR QLED OR QD-LED OR QD-
OLED OR 7 ¢ ## k& OR QD 4 Rk Y OR 4747 OR

AL B OR %4 &% OR %4 &4 OR £+ &L OR £

3 i OR £3 ¢ 45 ORQD 4 L% ¥ OR 445 OR
wit g5 4 OR 3}1\‘}' % OR % # & at OR £3 & OR &3
*24] OR £ F *U#) AND (% OR %% OR # OR 1< %
/= OR 7= ¢ < OR #K& 14 OR +m+ﬂ ) OR (CdSe OR
7 {“ 4 OR CdS OR #:f4f OR ZnS OR #:ii 4 OR InP OR
Bt 4F]OR 4T 457 % 5 % OR 4747 2 + & OR #4f OR
AF £/ OR #4 OR M3 OR A& 4 % &) OR (peif
OR (%% AND (¢ % OR AJZ OR #i it OR * & OR £
i* OR % & OR i24F)) OR feit))) @TLAB) AND (IC=C01*
OR IC=C07* OR IC=C30* OR IC=F21* OR IC=G02* OR
IC=H01* OR IC=G09* OR IC=G06* OR IC=C09*)

3808
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36

(3857 OR ¥ % OR w4 OR T4# % OR # k¥ =~ OR
# %k #2 OR BLU OR % OR % % OR # 4 OR &% OR
TFT OR % &4 OR %% OR A %)) AND (f#17 OR % ¥
OR HD OR UHD OR 4K OR 8K OR 4% ORPPIOR % & &
OR 4 /Bi#EY¥ ORFMM OR # % 7|5 OR 3k 42 OR H
% OR #¥ OR %% £J= OR #» A& OR ¢ # OR % OR
%7 OR NTSC OR RGB OR 4~ ##% OR #% iF OR s %475
OR izi%4r1 OR ¢ 3 OR § OR ;&) AND (5 4 OR #
% OR &74 OR &4 OR " M OR 4 OR i # OR #is
OR % OR %% OR B jii OR R OR FiE% /& OR
% B & OR cd/A OR Im/W OR % ¥ B OR 148 OR % &z
% OR £3 2% ORIQEOREQEOR %4 OR &3 & &
OR PLQY OR % % OR " 7 £ OR # 4£% < OR # F
£ OR it B/ 42 OR #4vst 42 OR #iBF© OR Mt ik
OR #/&*im OR X &% /i OR R@&* 32 OR ™ & & OR
kB OR £%¥2c% OR P B3 2% OR £ 3% OR
2 &) AND ((£ 5 2. OR QD OR QLED OR QD-LED OR QD-
OLED OR # ¢ ## % OR QD Zié¢ ja* ¥ OR 4Fér# OR
BT F+8 OR 2448 OR 24£484% OR £+ BT OR £
F %3 OR 3 2 4tz ORQD i ¢ £k * OR 444" OR
witEF 4 OR 54 8% OR 4 &%+ OR £5 & OR £3
'T4] OR £ 5 ') AND (#4 OR % # OR # OR i< &
& OR #%w & < OR # & #1332 OR #%<413L) OR (CdSe OR
7 it 45 OR CdS OR #iit4f OR ZnS OR #:i 4% OR InP OR
51 4F)OR 4T 47 £ 3 8 OR 4457 %2 £ & OR m4F OR
27 4% OR #4 OR M4 OR &4 4 F &) OR (it
OR (#% AND (¢ % OR EJZ OR #i; it OR * % OR #*
it OR %% OR ©##))OR fici+))NOT (* 1)) @TI,AB) AND
(IC=C01* OR IC=C07* OR IC=C30* OR IC=F21* OR IC=G02*
OR IC=H01* OR IC=G09* OR IC=G06* OR IC=C09*)

3421
Wi £ 2522
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37

((F4+ A7V A4 OR %5 OR =% OR »~x)L OR £=%
— OR "y 754 2=y b ORBLUOR % OR %k
OR vy 7 71L—Y OR &% ORTFTOR 5 YV R¥
OR £ %) AND (f# i OR # s» OR HD OR UHD OR 4K OR
8KOR #:% ORPPIOR =22 %A OR 774 Y X7 I~< R
7 ORFMMOR 4 Y7V = v ¥R OR 3% 72+ X
OR "% —Y OR #/ | 24 % OR kF x4k OR ¥ & OR
§ £ OR £ OR & & OR NTSC OR RGB) AND (i}i’%‘f OR
T4 OR &% OR 4xx OR ¥ OR &4 ' OR =%
VFE— % OR #4374 OR FHHh OR HhTin OR #
7 2w OR 47 OR Biza Rk OR ¥ 7ZAL v ¥ 3
JEF OR cd/AORIm/WOR £ B=hHhd L OR 72 +H v 7
)7 OR k%%»3F OR £+ %% ORIQE OR EQE OR 2
# OR & 3 F OR PLQY)AND ((£3+ F» ; OR QD OR
QLED OR QD-LED OR QD-OLEDOR ¢ % # % ORQD 7
7—7 4% — OR Xe7Zx#H4F OR 2uA{ FE+ F
v P OR X FF+ /7 27)Z2%)L OR £HiF++ 28 OR
LEFEF Ky P OR EFF LD OR EFF LD
% OR 2344 X% %)AND (27 ¥ =) OR 2L F ¥
z) OR Y2 )VE OR 272#% OR 2744 X OR ¥ =
VA OR 2 74##4) OR (CdSe OR & L Y i+ # K I 7 &4
OR CdS OR %zt 2 K 3 74 OR ZnS OR %:it # 4. OR InP
OR JyyitfYyY» s OR Ru7zZ2h4FEF Fv b OR
Ra7ZAHAA M+ /7)) ZAZ)L OR # K324 71— OR
¥4k 7)— OR &#4 OR & 4)OR (Y 4 ¥ K OR % &
iz 4% OR £ o 2~ OR %o & OR #3 it%¥ OR
2m Ny YRX—¥Y3Y OR 4% 2—5 47 OR 4
¥ + v 7)) @TLAB) AND (IC=C01* OR IC=C07* OR IC=C30*
OR IC=F21* OR IC=G02* OR IC=HO01* OR IC=G09* OR
IC=G06* OR IC=C09%*)

219
w24 £ 168
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38

(((F9=Z#°] OR &1 OR #Id OR RUYE OR HolE
3 OR BLU OR 3 OR ¥ OR ¥WZ#Ql OR HH OR
TFT OR E#A2~E OR %3} AND (2L d|A%= OR il A9
OR HD OR UHD OR 4K OR 8K OR i ¥4 OR il PPI OR
4 Wx OR ¢ we wlA3 OR FMM OR & =A
XY OR €9 ¥4 OR ¥l OR "AF% OR #& &3
OR =% OR 29 OR 4 OR A3 OR NTSC OR RGB) AND
(A4 A2 OR ®g Aok OR “uA && OR #4a #F OR
dg A&H] OR oy A] 4¥H] OR t7] d¥ OR A4 i
OR Y2 4 OR ¥4 #AHF OR 2~ HHF OR <+
Hl& OR 94 A9t OR A B 24 OR cd/A OR Im/W OR %
F% OR o}27E% OR 4% &8 OR WF 4#} &5 OR
IQEOR 9% %A &8 OREQEOR 4% OR %A 4% OR
PLQY) AND (%24 OR QD OR QLED OR QD-LED OR QD-
OLED OR 2} W3} Z ORQD Z#l ZE OR IHZHAJIOJE
OR F=Zo|l= o4 OR ¥eA Y24 OR e U
A7 OR WF=A] A OR EA} AlgE OR AF Algh &
OR %A} =17] &3) AND (7°] € OR HE 4 OR 4 F7)
OR o] A7 OR o] Z7] OR & AE OR o] AR)
OR (CdSe OR A3 7F=F OR CdS OR #3} 7}1=F OR
ZnS OR 33} o}l ORINPOR <13} 91F OR FHZHATJPOIE
9k2bd OR HEZHAFFO]E Yx4dA OR 7I=F =~ OR
F54 27 OR F54 OR AE=4) AND (H7H= OR %W
B2 OR W A2 OR %W 7|53 OR ¥9 3}st OR
F9 gAHo]d OR W #E OR W 7))@TLAB, CL)
AND (IC=CO01* OR IC=C07* OR IC=C30* OR IC=F21* OR
IC=G02* OR IC=HO01* OR IC=G09* OR IC=G06* OR IC=C09%))

130
wE2E 96
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63

((((((display* OR screen* OR panel* OR backlight unit* OR
lumin* OR backplane* OR thin film* OR TFT OR transistor* OR
optical®*) AND (high [-3,3] resolute®* OR high [-3,3] define* OR HD
OR UHD OR 4K OR 8K OR high [-3,3] pixel* OR high [-3,3] PPI
OR pixel [-3,3] densit* OR fine metal mask* OR FMM OR inkjet
print* OR solution process* OR patter* OR microcavit* OR optical
resonan® OR purit* OR gamut* OR wide* OR accurac* OR NTSC
OR *RGB*) AND (low [-3,3] power OR power [-3,3] sav* OR energy
[-3,3] efficien* OR reduce* [-3,3] power OR power [-3,3] consump*
OR energy [-3,3] consump* OR standby [-3,3] power OR leakage™ |-
3,3] reduc* OR low* [-3,3] leak* OR leak™ [-3,3] current® OR off [-
3,3] current* OR on-off ratio* OR threshold voltage* OR sub-
threshold OR subthreshold OR cd/A OR Im/W OR light [-3,3] extract*
OR outcoupl* OR out-coupl* OR optical efficienc* OR IQE OR EQE
OR lifetime* OR quantum yield OR PLQY) AND (( quantum dot* OR
QD OR QLED OR QD-LED OR QD-OLED OR colo* [-3,3] convers*
layer®* OR QD colo* filter* OR perovskite* OR colloidal quantum
dot* OR semiconductor nanocrystal* OR semiconductor nano-
crystal®* OR semiconductor quantum dot* OR quantum confined OR
quantum confinement OR quantum size effect* ) AND ( core[-
3,3]shell OR multi[-3,3]shell OR shell thickness* OR core diameter™
OR core size* OR shell material* OR core material* ) OR (CdSe OR
cadmium selenide OR CdS OR cadmium sulfidle OR cadmium
sulphide OR ZnS OR zinc sulfide OR zinc sulphide OR InP OR
indium phosphide OR perovskite quantum dot* OR perovskite
nanocrystal* ) ))))) @TLAB,CL) AND (IC=C01B* OR IC=C01G*
OR IC=C07D* OR IC=CO07F* OR IC=C30B* OR IC=F21V* OR
IC=G02F* OR IC=G02B* OR IC=HOIL* OR IC=G09G* OR
IC=H10D* OR IC=H10K* OR IC=GO06F* OR IC=C09K* OR
IC=H10B* OR IC=G11C* OR IC=G09F* OR IC=HO05B* OR
IC=CO07C*)

564
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64

((((((display* OR screen* OR panel* OR backlight unit* OR
lumin* OR backplane* OR thin film* OR optical*) AND (high [-3,3]
resolute* OR high [-3,3] define* OR HD OR UHD OR 4K OR 8K OR
high [-3,3] pixel* OR high [-3,3] PPI OR pixel [-3,3] densit* OR fine
metal mask* OR FMM OR inkjet print* OR solution process* OR
patter* OR microcavit* OR optical resonan* OR purit* OR gamut*
OR NTSC OR *RGB*) AND (low [-3,3] power OR power [-3,3] sav*
OR energy [-3,3] efficien* OR reduce* [-3,3] power OR power [-3,3]
consump* OR energy [-3,3] consump* OR standby [-3,3] power OR
leakage* [-3,3] reduc* OR low* [-3,3] leak* OR leak™ [-3,3] current™®
OR off [-3,3] current® OR on-off ratio®* OR threshold voltage* OR
sub-threshold OR subthreshold OR c¢d/A OR Im/W OR light [-3,3]
extract® OR outcoupl* OR out-coupl* OR optical efficienc* OR IQE
OR EQE OR lifetime* OR quantum yield OR PLQY) AND
(( quantum dot* OR QD OR QLED OR QD-LED OR QD-OLED OR
colo* [-3,3] convers* layer® OR QD colo* filter* OR perovskite* OR
colloidal quantum dot* OR semiconductor nanocrystal* OR
semiconductor nano-crystal* OR semiconductor quantum dot* OR
quantum confined OR quantum confinement OR quantum size
effect* ) AND ( core[-3,3]shell OR multi[-3,3]shell OR shell
thickness* OR core diameter* OR core size* OR shell material* OR
core material* ) OR (CdSe OR cadmium selenide OR CdS OR
cadmium sulfide OR cadmium sulphide OR ZnS OR zinc sulfide OR
zinc sulphide OR InP OR indium phosphide OR perovskite quantum
dot* OR perovskite nanocrystal* OR cadmium*free OR heavy*metal
free OR non*toxic OR low toxicity ) OR ( ligand* OR (surface* AND
(modificat* OR treat* OR function® OR chemi* OR passivat* OR
coat* OR cap®))))))))@ti,ab,cl) AND (IC=CO01B* OR IC=C01G* OR
IC=C07D* OR IC=CO07F* OR IC=C30B* OR IC=F21V* OR
IC=G02F* OR IC=G02B* OR IC=HOIL* OR IC=G09G* OR
IC=H10D* OR IC=H10K* OR IC=GO06F* OR IC=C09K* OR
IC=H10B* OR IC=G11C* OR IC=GO09F* OR IC=HO05B* OR
IC=CO07C¥*)

4031
w2 £ 3662
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65

(B2 OR ¥ % OR ® 4 OR # k¥ = OR # ki
OR % OR # 4 OR &% OR %% OR A %)) AND (f2+5
OR % % OR HD OR UHD OR 4K OR 8K OR % OR PPI OR
4% %A OR #" OR %£# £4& OR »#A OR ¢ % OR %
OR #f& OR NTSC OR RGB OR 4 5+% OR % i# OR v &+
g OR #ik*1 OR ¢ % OR § OR /) AND (# 4 OR
#» % OR &4 OR &i; OR "1 OR 4 OR i & OR #
# OR /&% OR %% OR M i OR HH' OR F &7 & OR
Z% B & ORcd/AORIm/W OR £ %8B OR 48 OR k& »ck
OR # F 7% ORIQE OR EQEOR % & OR £+ &% OR
PLQY OR % % OR *# <742 OR # 4% < OR # Fij'4£ OR
i B4 OR #4es 42 OR B OR ik OR k™
7 OR X 3¢ % OR @i@E® 7 OR T j& i OR %# B OR
k%% OR p £3F%%%F OR *tE3F 2% OR 2 &)AND (2
3 2. OR QD OR QLED OR QD-LED OR QD-OLED OR ¢ #
# %k ORQD #é¢ jak * OR 447 OR "4 ¥ 3 g OR 2
A8 OR z 4 f% OR £+ &' OR £+ &¥EF OR £+ = +f
»fs OR QD i ¢ 5% % OR 44 % OR ik EF & OR 43
% OR %4 %4 OR £F & OR #3F 14| OR # F "Li)
AND (#:# OR % # OR # OR #:< 3 /& OR #= % < OR
# k4 OR 5.« H#) OR (CdSe OR #i 48 OR CdS OR %
L4 ORZnSOR #ii 4 ORInPOR #5i 4F] OR 4F4c7p &+ 2
OR 4T4s#h 2+ &% OR &4 OR #€ £/ OR % OR 4
. OR 44 & % 5F £)OR (fe48 OR (% % AND (¢ %K OR 2
OR # i * OR *& OR 41 OR % & OR i3+7)) OR fe
4))) )@ti,ab,cl) AND (IC=C01B* OR IC=C01G* OR IC=C07D* OR
IC=CO7F* OR IC=C30B* OR IC=F21V* OR IC=GO02F* OR
IC=G02B* OR IC=HOIL* OR IC=G09G* OR IC=H10D* OR
IC=H10K* OR IC=GO6F* OR IC=C09K* OR IC=H10B* OR
IC=G11C* OR IC=G09F* OR IC=H05B* OR IC=C07C*)

15836
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66

(B8 OR %% OR &% OR # k¥ =~ OR # k# &
OR # % OR # 4 OR k% OR A %)) AND (f24f OR #
OR HD OR UHD OR 4K OR 8K OR % OR PPIOR % % &
OR #% OR £ ¥ 3= OR * A& OR ¢ % OR % OR #z%
OR NTSC OR RGB OR 4 #:% OR #i# OR ¢ # OR § OR
AF)AND (7442 OR # & OR & 74 OR & OR *# i OR i
# OR it # OR %4 OR /#T OR %/t OR M i OR B R
' OR B @7 /& OR = F & OR cd/A OR Im/W OR % B~
OR 148 OR k#»c% OR £ F % ORIQE OR EQE OR %
& OR 3 2% ORPLQY OR % % OR " i<x £ OR # 4<
14 OR # FiJ 42 OR it i) 4 OR F4vstj£ OR & KR
OR ™% OR EiE* % OR X £¢ /% OR k&E* A& OR T
% & OR k3% P~ OR k%2t OR p £F2c¥F OR £ 3¢
Z% OR 2 #)AND ((£ 3 2 OR QD OR QLED OR QD-LED OR
QD-OLEDOR g4 #3 % ORQD # ¢ ik % OR 447 OR
BHE S+ OR 24484 OR 24 &4 OR £+ /T OR £+
B OR #F = 4tz OR QD ¢ A% * OR 44 % OR %
8+ 24 OR %+ & OR %4 &k OR £+ & OR £ 3 ')
OR # 3 *1%) AND (CdSe OR # i 45 OR CdS OR #:i it 4f OR
ZnS OR #ri* 4 OR InP OR #i i 4%F) OR 4F4x#% € + 2 OR 47
7 E A S OR &4 OR # £ 4/ OR £4 OR mF {2 OR
A g % 5F B ) OR (Fed OR (% % AND (¢ % OR &2 OR #
i v OR % OR 4 OR % & OR # 4F)) OR fe
4))) Y@ti,ab,cl) AND (IC=C01B* OR IC=C01G* OR IC=C07D* OR
IC=CO7F* OR IC=C30B* OR IC=F21V* OR IC=G02F* OR
IC=G02B* OR IC=HOIL* OR IC=G09G* OR IC=H10D* OR
IC=H10K* OR IC=GO06F* OR IC=C09K* OR IC=H10B* OR
IC=G11C* OR IC=G09F* OR IC=H05B* OR IC=C07C*)

13963
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67

(B8 OR %% OR &% OR # k¥ =~ OR # k# &
OR # % OR # 4 OR k% OR A %)) AND (f24f OR #
OR HD OR UHD OR 4K OR 8K OR % OR PPIOR % % &
OR #% OR £ ¥ 3= OR * A& OR ¢ % OR % OR #z%
OR NTSC OR RGB OR 4 #:% OR #i# OR ¢ # OR § OR
AF)AND (7442 OR # & OR & 74 OR & OR *# i OR i
# OR it # OR %4 OR /#T OR %/t OR M i OR B R
' OR B @7 /& OR = F & OR cd/A OR Im/W OR % B~
OR 148 OR k#»c% OR £ F % ORIQE OR EQE OR %
& OR 3 2% ORPLQY OR % % OR " i<x £ OR # 4<
14 OR # FiJ 42 OR it i) 4 OR F4vstj£ OR & KR
OR ™% OR EiE* % OR X £¢ /% OR k&E* A& OR T
% & OR k3% P~ OR k%2t OR p £F2c¥F OR £ 3¢
Z% OR 2 #)AND ((£ 3 2 OR QD OR QLED OR QD-LED OR
QD-OLEDOR g4 #3 % ORQD # ¢ ik % OR 447 OR
BHE S+ OR 24484 OR 24 &4 OR £+ /T OR £+
B OR #F = 4tz OR QD ¢ A% * OR 44 % OR %
8+ 24 OR %+ & OR %4 &k OR £+ & OR £ 3 ')
OR # 3 *1%) AND (CdSe OR # i 45 OR CdS OR #:i it 4f OR
ZnS OR #ri* 4 OR InP OR #i i 4%F) OR 4F4x#% € + 2 OR 47
7 E A S OR &4 OR # £ 4/ OR £4 OR mF {2 OR
AECH P E $e) ) )@tisab,cl) AND (IC=CO1B* OR IC=C01G* OR
IC=C07D* OR IC=CO7F* OR IC=C30B* OR IC=F21V* OR
IC=G02F* OR IC=G02B* OR IC=HOIL* OR IC=G09G* OR
IC=H10D* OR IC=H10K* OR IC=GO6F* OR IC=C09K* OR

IC=H10B* OR IC=GI1C* OR IC=G09F* OR IC=HO05B* OR
IC=C07C*)

892

97




68

15 (3877 OR ¥ % OR & # OR # k¥ = OR # ki
OR # % OR # 4 OR k% OR A %)) AND (f24f OR #
OR HD OR UHD OR 4K OR 8K OR % OR PPIOR % % &
OR #% OR £ ¥ 3= OR * A& OR ¢ % OR % OR #z%
OR NTSC OR RGB OR 4 #:% OR #i# OR ¢ # OR § OR
AF)AND (7442 OR # & OR & 74 OR & OR *# i OR i
# OR it # OR %4 OR /#T OR %/t OR M i OR B R
' OR B @7 /& OR = F & OR cd/A OR Im/W OR % B~
OR 148 OR k#»c% OR £ F % ORIQE OR EQE OR %
& OR 3 2% ORPLQY OR % % OR " i<x £ OR # 4<
14 OR # FiJ 42 OR it i) 4 OR F4vstj£ OR & KR
OR ™% OR EiE* % OR X £¢ /% OR k&E* A& OR T
% & OR k3% P~ OR k%2t OR p £F2c¥F OR £ 3¢
Z% OR 2 #)AND ((£ 3 2 OR QD OR QLED OR QD-LED OR
QD-OLEDOR g4 #3 % ORQD # ¢ ik % OR 447 OR
BHE S+ OR 24484 OR 24 &4 OR £+ /T OR £+
B OR #F = 4tz OR QD ¢ A% * OR 44 % OR %
8+ 24 OR %+ & OR %4 &k OR £+ & OR £ 3 ')
OR # 3 *1%) AND (CdSe OR # i 45 OR CdS OR #:i it 4f OR
ZnS OR #ri* 4 OR InP OR #i i 4%F) OR 4F4x#% € + 2 OR 47
7 E A S OR &4 OR # £ 4/ OR £4 OR mF {2 OR
A 4k f) OR ((Fe %8 OR # & ) AND ( EJdZ OR # it it
OR & OR 44 it OR i24¥)))))@ti,ab,cl) AND (IC=CO1B* OR
IC=C01G* OR IC=C07D* OR IC=CO7F* OR IC=C30B* OR
IC=F21V* OR IC=GO02F* OR IC=G02B* OR IC=HOIL* OR
IC=G09G* OR IC=H10D* OR IC=H10K* OR IC=GO6F* OR

IC=C09K* OR IC=H10B* OR IC=GIIC* OR IC=GO09F* OR
IC=HO05B* OR IC=C07C%*)

12182
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69

(7 OR ¥% OR s OR # £H =~ OR # kffe
OR # % OR # 4 OR k% OR A %)) AND (f24f OR #
OR HD OR UHD OR 4K OR 8K OR % OR PPIOR % % &
OR #% OR % & OR ¢ ¥ OR % OR &z OR NTSC OR
RGB OR ~ 5% OR % # OR ¢ # OR f OR ;& 7) AND
(4~ OR # F OR &% OR & i OR " OR 4 OR it
¥ OR ## OR /&% OR 7% OR M i OR R+ OR &
®Z B OR = F & OR cd/A OR Im/W OR % X3 OR i 4ig
OR k%% OR £+ % ORIQEOREQEOR %#& OR #
F+ A% ORPLQY OR ¥ % OR % i r 4 OR # 4£% i< OR
P E 4 OR & B 45 OR #F4er £ OR #EHA > OR e
H OR E#FE™*m OR X 3¢/ OR & &E* & OR T % & OR
kP OR £ ¥»% OR p £33 %% OR 83 %% OR 2
#)AND ((£ + 8 OR QD OR QLED OR QD-LED OR QD-OLED
OR #¢ ## % ORQD Fé jnk * OR 4T4c#h OR Mg+
2. OR 2 44 OR 24 &% OR £+ &L OR £+ k&#F OR
£+ ¢~ OR QD Bfi ¢ jhk 5 OR 44 % OR ik &+ ¢
OR %3 &% OR %% &4 OR £3F % OR £3F'4] OR £+
'11) AND (CdSe OR #3 i* 4 OR CdS OR #zi 45 OR ZnS OR
Frit 4+ OR InP OR #iit 4F] OR 4F4x#h & + B OR 4457 % A
§ OR 4L 4cH % 5F &) OR (e OR # & )AND ( &2 OR #
it OR *4 OR i OR #4%)))) NOT (& Fl OR &
OR F % OR #4= OR # # OR 1 ipl) )@tiab,cl) AND
(IC=C01B* OR IC=C01G* OR IC=C07D* OR IC=CO7F* OR
IC=C30B* OR IC=F21V* OR IC=G02F* OR IC=G02B* OR
IC=HOIL* OR IC=G09G* OR IC=HI0D* OR IC=H10K* OR
IC=GO6F* OR IC=C09K* OR IC=H10B* OR IC=G11C* OR
IC=GO09F* OR IC=H05B* OR IC=C07C*)

9689
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70

(7 OR ¥% OR s OR # £H =~ OR # kffe
OR # % OR # 4 OR k% OR A %)) AND (f24f OR #
OR HD OR UHD OR 4K OR 8K OR % OR PPIOR % % &
OR #%% OR %A OR ¢ %# OR % OR #s OR NTSC OR
RGB OR ~ 5% OR % # OR ¢ # OR f OR ;& 7) AND
(4 OR # % OR & 74 OR &y OR *# i OR jI'4£ OR it
£ OR #14# OR /&% OR #/& OR B i OR A OR
w3 /& OR = ® & OR cd/A OR Im/W OR *% X% B OR {8
OR *%»c% OR #3F» % ORIQE OR EQEOR % & OR #
3 A% ORPLQY OR % % OR " M7 4 OR # 4% i1 OR
P E 4 OR & B 45 OR #F4er £ OR #EHA > OR e
B OR iEk* i OR X &%/t OR & &* & OR T & & OR
kB OR k(%% OR p £F 2% OR *t £ 3% OR 2
&) AND ((£ + g OR QD OR QLED OR QD-LED OR QD-OLED
OR #¢ ## % ORQD Fé jnk * OR 4T4c#h OR Mg+
2 OR 7z 3% OR 24 &% OR £+ %' OR £+ Bk OR
£+ % ~t2tfk OR QD pfi ¢ k7 OR A4 F OR *2 k& + 2
OR % % OR % &+ OR £+ & OR #3214 OR £+
'L3#) AND (CdSe OR 47 it 4 OR CdS OR #:it 4 OR ZnS OR
Frit 4+ OR InP OR #iit 4F] OR 4F4x#h & + B OR 4457 % A
§ OR 4L 4cH % 5F &) OR (e OR # & )AND ( &2 OR #
i i OR *& OR 4 OR #447))) ) NOT (&% F] OR & #*
OR % % OR #4r OR #4# OR i OR # B OR %
&) )@ti,ab,cl) AND (IC=CO1B* OR IC=C01G* OR IC=C07D* OR
IC=CO7F* OR IC=C30B* OR IC=F21V* OR IC=GO02F* OR
IC=G02B* OR IC=HOIL* OR IC=G09G* OR IC=HI10D* OR
IC=HI0K* OR IC=GO06F* OR IC=C09K* OR IC=H10B* OR
IC=G11C* OR IC=G09F* OR IC=H05B* OR IC=C07C*)

6806
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71

(7 OR ¥% OR s OR # £H =~ OR # kffe
OR # % OR #4 OR & ¥%))AND (247 OR %  ORHD OR
UHD OR 4K OR 8K OR % OR PPI OR 4% % & OR %
OR % & OR ¢ % OR % OR ## ORNTSC OR RGBOR 4
F#5 OR ## OR ¢ 3 OR # OR /d7k) AND (# 4£ OR #
% OR & 74 OR & i OR "4 OR jj’4£ OR it £ OR &
OR /% OR %77 OR M i OR BH OR FEZ/E OR =
¥ i@ OR cd/A OR Im/W OR % % B~ OR 148 OR % & »ck
OR # + 7% ORIQE OR EQEOR % & OR 3 A% OR
PLQY OR % % OR ™% M# 4 OR # 4" M OR # Fij 4 OR
it 24 OR #F4er 42 OR iR > OR M ik OR i if¥
7 OR X 3¢t OR @@E® 37 OR T j& & OR %£# 3 OR
k %2k OR P £3F 2% OR £ 3% OR 2 &)AND ((£
3+ 8. OR QD OR QLED OR QD-LED OR QD-OLED OR #f ¢ #
¥k ORQD F4 jmk " OR 4r4k7 OR "4 # + 2 OR 2
% OR %234 %% OR £3 &'T OR £3 & OR £3F ¢
»fis OR QD B d 5k # OR 44 H OR %k £3F & OR 3
& OR %3 &% @4 OR £ 3 & OR £ 314 OR £ F i)
AND (CdSe OR 4 it 4 OR CdS OR #ii‘ 4§ ORZnS OR Fii 4¢
OR InP OR i1 4F) OR 4T 45 #% £+ 2 OR 4T4c# 2 K & OR
A 4k B ) OR ((Fe#¥ OR 4 & ) AND ( &2 OR # it it
OR % OR 4+it OR 134%)))) NOT (&% Fl OR ## OR 3
5% OR #%# OR # 4% OR 7 OR ## OR % OR
%) )@ti,ab,cl) AND (IC=C01B* OR IC=C01G* OR IC=C07D* OR
IC=CO7F* OR IC=C30B* OR IC=F21V* OR IC=GO02F* OR
IC=G02B* OR IC=HOIL* OR IC=G09G* OR IC=HI10D* OR
IC=H10K* OR IC=GO6F* OR IC=C09K* OR IC=H10B* OR
IC=G11C* OR IC=G09F* OR IC=H05B* OR IC=C07C*)

5781
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72

(7 OR ¥% OR s OR # £H =~ OR # kffe
OR # % OR #4 OR & ¥%))AND (247 OR %  ORHD OR
UHD OR 4K OR 8K OR % OR PPI OR 4% % & OR %
OR ¢ 3 OR NTSC OR RGB OR % 5%3% OR #% i# OR ¢ i)
AND (# 4 OR # % OR &% OR & i OR " ® OR ij 4
OR i # OR #4# OR /&% OR 7 /& OR B iz OR B B 1
OR B &7 /® OR = F & OR cd/A OR Im/W OR * X3 OR
2148 OR % &%k OR £ 3F 3% ORIQE OR EQE OR % &
OR #F #% ORPLQY OR % %4 OR *f 47 £ OR 7 £ 1%
OR # FjJ'4£ OR i BiJ 4 OR #F4es j£ OR i FHF > OR
Mk OR ket OR X §¢/t OR RfE* 2 OR TRk i@
OR *%# B OR %% 3% OR p £3F 3% OR 8 F 2%
OR 2 &)AND ((£ + 2 OR QD OR QLED OR QD-LED OR QD-
OLED OR ¢ #4 % ORQD # ¢ jmsk * OR 4f4c# OR %
WEF2 OR 4% OR 24 %% OR £+ BT OR £+ &
# OR #F ¢ 42z OR QD A ¢ jEk ¥ OR 44 H OR % i+
34 OR %34 & OR 534 &+ OR £F & OR £ 3 14
OR ¥ & *1%) AND (CdSe OR # it 4§ OR CdS OR #: i 4f OR
ZnS OR #ri* 4 OR InP OR #i i 4%F) OR 4F4x#% € + 2 OR 47
&2 NS OR A& m 45k &%) OR (A2 OR 4 & ) AND (
 OR # i it OR % OR 4 i OR #24%))) ) NOT (&
OR ## OR 7 % OR 4 OR #4 OR ip] OR # i OR
%% OR Pt OR = H OR ©# OR % /& OR &
%) )@ti,ab,cl) AND (IC=CO1B* OR IC=C01G* OR IC=C07D* OR
IC=CO7F* OR IC=C30B* OR IC=F21V* OR IC=GO02F* OR
IC=G02B* OR IC=HOIL* OR IC=G09G* OR IC=H10D* OR
IC=H10K* OR IC=GO6F* OR IC=C09K* OR IC=H10B* OR
IC=G11C* OR IC=G09F* OR IC=H05B* OR IC=C07C*)

4639
w4 £ 3220
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73

((F4A7L 4 OR 47 OR &% OR %)L OR &=
¥#— OR Ny 754 b=y F ORBLUOR % OR %% OR
Ny 77—y OR &% ORTFTOR F5 ¥3¥Y Z¥% OR %k
%) AND (%% OR # @ OR HD OR UHD OR 4K OR 8K OR &
% ORPPIOR #:% %R OR 774 Y2 %)L<Z27 ORFMM
OR 1 Y7V =y b OR 32 7at X OR /X% —Y OR
Bl £ 4% OR k% 3 OR ¢ % OR NTSC OR RGB) AND
(% OR £ 4 OR &% OR %= % OR ¥ OR 74 i} %
OR = x )L ¥— iﬁ’%‘f OR ##H T4 OR AH OR iHFH 7w
OR #7 T OR # Y47 OR BETE OR 47 &L v
Y 2K ORcd/AORIM/WOR % BH3 L OR 72 A v
7Y v 7 OR k%% % OR 3 %% ORIQE OR EQE OR %
# OR ¥ F+ F ORPLQY)AND ((£+ F~»  OR QD OR
QLED OR QD-LED OR QD-OLEDOR ¢ Z# & ORQD # 5
— 74007 — OR Ra7ZxAH#4bpr OR 294 KEF Ky b
OR X#i++ /7)) A% OR 2HEFF+ /%% OR 2HEFE
F Ry b OR EFFUL2D OR EFF LD % OR &3
H+ A4 X%¥E)AND (27 Y =)L OR 2)LF ¥ =)l OR ¥ =
WE OR 272% OR 2744 X OR ¥ = )li#4 OR 27
##)OR (CdSe OR £ L ¥ it # K 3 724 ORCASOR #iit A K
12724 ORZnSOR #:i*# 4> ORINPOR V) Y it 4 V¥ 7 4
OR Roe7Z2H4 FEFFy M OR R TZAAAL N+ 7Y
2% OR A RIZ74L7)— OR £4/ 7)) — OR &4
OR & M4)OR (Y #>¥ FK OR #m& 4 OR % & <9Z OR
4% it OR 43 % OR 2% Ny ¥y_R—¥y 3 ¥ OR
2% 2—F4v7 OR %23 * + v 7)) )@ti,ab,.cl) AND
(IC=C01B* OR IC=C01G* OR IC=C07D* OR IC=CO7F* OR
IC=C30B* OR IC=F21V* OR IC=GO02F* OR IC=G02B* OR
IC=HO1L* OR IC=G09G* OR IC=H10D* OR IC=H10K* OR
IC=G06F* OR IC=C09K* OR IC=H10B* OR IC=G11C* OR
IC=G09F* OR IC=H05B* OR IC=C07C%*)

4y

40
i34 £ 39
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74 (((F)==#°] OR 3" OR Y OR XUYE OR [112
Wzlo] E f35 OR BLU OR 33 OR 2% OR W=l OR |wE2 £ 80
gtk OR TFT OR E#A 2~ OR ¥3}) AND (2L 3ll%d%E OR
i " ORHDORUHDOR4KORSKOR 1L I 4 OR il PPI
OR FA ¥Wx OR el g ufA3 OR FMM OR & A
YU OR €9 ¥4 OR ¥l OR WAFZ OR #3 F3
OR <% OR 29 OR 4 OR A3 OR NTSC OR RGB) AND
(7 A= OR A= HeoF OR olu#] && OR 74 ©¥ OR
A= ZH] OR olyA] &M OR W7] ©¥ OR 4 i
OR %2 4 OR ¥4 A#F OR 2= HF OR &2
Hl& OR U7 At OR AE <4 OR cd/A OR Im/W OR 3%
% OR o}F271=% OR ¥% &8 OR WH A &4 OR
IQEOR 9% %A &8 OREQEOR 4% OR %A 4% OR
PLQY) AND (%A% OR QD OR QLED OR QD-LED OR QD-
OLED OR 2} W3} Z ORQD Z#l ZE OR IHZHAJIOJE
OR FZol= %Ux# OR Wr=A Yx=Z2AA OR WEA e
A7 OR WeA A OR A+ Algk OR Ak Algk a3
OR %A} =17] &3) AND (7°] € OR HE 4 OR 4 F7)
OR o] A7 OR o] =7] OR 4 AFE OR o] AE)
OR (CdSe OR A3} 7F=H OR CdS OR #3} 7I=H OR
ZnS OR 33} o}l ORInPOR <¢138} ¢l OR HZHATFIO|E
%zt OR HEZBAJFO]E UxZAA OR 7I=F =7 OR
524 Z7 OR #54 OR A54) AND (H7F= OR %W
i OR ®W A2 OR %W 7|53 OR ¥W 318 OR
¥ gA o]l OR W I=¥ OR %W #)))@TLAB, CL)
AND (IC=C01B* OR IC=C01G* OR IC=C07D* OR IC=CO7F* OR
IC=C30B* OR IC=F21V* OR IC=GO02F* OR IC=G02B* OR
IC=HOIL* OR IC=G09G* OR IC=H10D* OR IC=H10K* OR
IC=GO6F* OR IC=C09K* OR IC=H10B* OR IC=G1I1C* OR
IC=G09F* OR IC=H05B* OR IC=C07C*)

Box | £ 64727374 6970
% % 3£ 6947
R !

76 B mR A

AR B RS 42543244245 5 LTPO & LTPS B A2 2 R % 3¢ - (54 1 71
B L E BB R ERY L 4447 2 5 AN 47495051 5 OLED EtsrEx 2
FROBEAIPIE R L ER o E RIS R SRS 4941 2 4k 50 57-60-61-62 5 Micro-
LED B fé /x> 2 25V 541 AN REE FEB RS R AR S 4508 2tk N 64
72273274 L RSB BRI RES GG L ER B fIERERE S 6930 2
FEw B > F A ERILE 0 B RS 18260 B TR IS B F AT e
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A EH R ERETP R

() BT ERMF?

(display™ OR screen* OR panel*OR "backlight unit*" OR lumin* OR backplane* OR "thin film*"
OR optical*)

(%FT OR ¥% OR &% OR #:k¥ < OR # k#®2 OR # * OR %4 OR jFHu
%)

(7’-“4X7°l//|’ OR # % OR #: % OR -~z L OR-T:’?— OR v 754 b=
M ORBLUOR % OR %% OR /¥y 7 7L —¥ OR &% ORTFTOR +5 YV R ¥
OR k%)

(tdJ=Zdl°] OR 3} OR WY OR XUYE OR W&o]E {4 OR BLU OR % OR
g OR &<l OR ¥4t ORTFTOR E#A|2~FH OR 3%}

2T HEABAAMTP

(=) BF#itoms?

(high [-3,3] resolute* OR high [-3,3] define* OR HD OR UHD OR 4K OR 8K OR high [-3,3]
pixel*" OR "high [-3,3] PPI" OR "pixel [-3,3] densit*" OR "fine metal mask*" OR "FMM" OR
"inkjet print*" OR "solution process*" OR patter* OR microcavit* OR "optical resonan*" OR
purit* OR gamut* OR "NTSC" OR *RGB*)

(f2¥7 OR % % OR HD OR UHD OR 4K OR 8K OR % ORPPIOR % % & OR £/
#%¥ OR FMM OR *f & 7/ OR i;i&?iﬁi OR Fl% OR #"z OR k¥ £ OR ¢ &
ORNTSCORRGBOR 4 35%F OR % i# OR vi% 475 OR 241 OR ¢ i)

(2§ OR # ‘m ORHDORUHDOR4KOR8KOR 2.4 ORPPIOR # % %4 OR 77
Y452 R7 ORFMMOR 1 ¥ 7Y =5 h&k| OR it 7@+ OR 55—
OR Hr | £3# ® OR k¥ + 3 OR ¢ ¥ ORNTSC OR RGB)

(2L 314%= OR i A% ORHDORUHDOR4KORSKOR i ¥4 OR i PPIOR Al
U OR ISl WE wl2~= OR FMM OR =4 ~d¥ OR €9 ¥4 OR &l OR
n] A% OR 3% FZ OR =% OR A< OR 4% OR & OR NTSC OR RGB)

% 8 BiFHicApMF e

(Z) KHEARPHT P

(low [-3,3] power OR "power [-3,3] sav*" OR "energy [-3,3] efficien*" OR "reduce* [-3,3]
power" OR "power [-3,3] consump*" OR "energy [-3,3] consump*" OR "standby [-3,3] power"
OR "leakage* [-3,3] reduc*" OR "low* [-3,3] leak*" OR "leak* [-3,3] current*" OR "off [-3,3]
current*" OR "on-off ratio*" OR "threshold voltage*" OR "sub-threshold" OR "subthreshold" OR
"cd/A" OR "lm/W" OR "light [-3,3] extract®*" OR "outcoupl*" OR "out-coupl*" OR "optical
efficienc*" OR IQE OR EQE OR lifetime* OR " quantum yield" OR PLQY)

(#42 OR # % OR &4 OR &i; OR "1 OR ;#4 OR i OR #4 OR /&% OR
i*:;‘ﬁ OR Mii OR M OR FET/R OR & ORcd/AORIM/WOR % 3 OR
di4g OR %£%»c% OR 3% ORIQEOREQEOR & 4 OR #3 A% ORPLQYOR
%4 OR % K7 4 OR ﬁ;ﬂ-“i % OR # i 4= OR i £} 4 OR #4er 42 OR ¥ iF
/gv 5 OR Mk OR EE®m OR X 2% % OR % &% & OR Tk & OR %35
OR %% OR f 3% OR t 83 2% OR % &)

E4
(i} % OR 24 OR &% OR 4% OR ¥ OR £+ % OR =xL¥— iJ# OR
FHL4 OREH OR Ehair OR 7 i OR # 47 OR F#ER A OR +
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7AL ¥ 2l K ORcd/AORIm/W OR % 50 #iL OR 77 kA7) >7 OR %
¥ %% OR £3 % ORIQEOREQEOR 2 4 OR ~§__‘_—’+>i& * OR PLQY)

P

(A dg OR A= HoF OR olHA && OR A Ag OR H¥ AH] OR oy XA
Z~d] OR tj7] A= OR F+4 74 OR %T‘i— T 4 OR T4 H&HF OR 23X HF OR
2903 Hg& OR YA AL OR AE dA OR cd/A OR Im/W OR 3 FZ OR
o}-2AE% OR &3 &8 OR UF YA && ORIQE OR 2% %A &8 OR EQE
OR % OR YA & ORPLQY)

% 9 MBS F P

(z) LTPO £ LTPS $#s4p M % 8

(LTPO OR LTPS OR "low temperature polycrystalline oxide*" OR "low-temperature
polycrystalline oxide*" OR LTPS OR "low temperature polysilicon*" OR "low-temperature
polysilicon*" OR IGZO OR "indium gallium zinc oxide*" OR "oxide semiconductor**" OR "oxide
TFT*" OR "polycrystalline silicon*" OR "poly-Si" OR "poly silicon*" OR "polysilicon*")

AND

(chemical* OR composition* OR material* OR dopant* OR precursor* OR deposi* OR anneal*
OR crystalliz* OR crystallis* OR "grain size*" OR "grain boundar*" OR mobil* OR IGZO OR
"indium gallium zinc oxide" OR "InGaZnO" OR "indium gallium zinc O" OR "oxide
semiconductor®*" OR "oxide TFT*" OR "oxide thin film transistor*" OR "oxide channel*" OR
"oxide active layer*"))

((LTPO OR LTPS OR #®;§ % &% OR LTPS OR ™8 % & # OR IGZO OR wgﬁ? it $
OR % i*# X E 4 ORTFTOR % &# OR % &% SiOR ™% % %% OR % % % OR
1k 7 fasr OR B f '7]‘? OR ¥ fufi)

AND

(i*# OR =% OR ## OR #3 OR = 5% OR A OR 31 OR %4 OR &
Tt OR & A OR i## & OR IGZO OR 4FB548% i* 4 OR InGaZnO OR 4Fkz4r% OR
F 4 L% OR % it4# TFTOR &% T &H% OR ¥ * 4 OR 3 it4 32 # & OR =
= 1))

((LTPO OR LTPS OR ™k % & ffei 4 OR Mg s 2 Hmt # B9 > ¥ Y 2% OR
LTPSOR g 5% 8% Y Y2y OR Mg 528 Y1) 2V &% > Y Y 2% ORIGZO OR
1y /'7A77'J'7Aﬁ‘ﬁf’pﬁ&t“#ﬂ OR ftf- 4 L%k OR a4 TFTOR $2&% 1) 7 ¥
OR %% & SiOR K v a2 vV)

AND

(i*% OR 2= OR ## OR K—s~Y b OR = 2+ OR 3EfHF OR 7=—J)L OR %
i* OR B&H¥H 1 X OR EHPA OR ## &2 ORIGZOOR A YV 74 74P 4
fift# OR InGaZnO OR £ ¥ U 44 ) w28 4> O OR it 2 # 4 OR fiit % TFT
OR fait$# @FW 7YY X% OR fit$H F + %)L OR FitF £ R))

((LTPO OR LTPS OR A2 t}Ad74 4tstE OR A2 tpd4 AlstE ¥hdh Efx] A
OR LTPS OR A& t}Z2A Ag]& OR AL thAaA g & vk EWdX~E OR IGZO
OR 2§ ZF oFd 2k3lE OR AHelE WA OR AMSE TFT OR thAA A&
OR thEA SiOR Ede )

AND

(3} OR =7 OR A5 OR =HE OR A OR 52 OR ©Jd® OR ZA4 3 OR
A4 A7) OR ZAHUA OR ©|%% OR IGZO OR ¢lF ZH ofd A3lE OR
InGaZnO OR & ZF o} O OR AtsHE WHEA] OR 4HsHE TFT OR AtshE wbet
Edx]2H OR 4FstE A9 OR A& &4 %))

% 10 LTPO & LTPS #Ljtv4p b 5 8
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() OLED #ji¥4p b F 8

((OLED* OR "organic light emitting diode*" OR "organic electroluminescent" OR "organic EL"
OR "organic LED*" OR "organic light-emitting" OR "organic emissive" OR "organic display*"
OR metal* OLED" OR "metal* organic light emitting diode*" OR "metal* organic light-emitting
diode*" OR "organic EL")

AND

(material* OR compound* OR polymer* OR "small molecule*" OR dopant* OR host* OR
emitter* OR "emission layer*" OR "hole transport*" OR "electron transport*" OR "charge
transport™" OR "injection layer*" OR "blocking layer*" OR phosphorescent OR fluorescent OR
"delayed fluorescen*" OR TADF OR "thermally activated delayed fluorescen*" ))

((OLED OR % #% k- &4 OR 7 T &% % OR 7 ¥ ELOR 7} ## LEDOR 7 4% %
OR 7 #% % OR 7 #8% 7 OR £/% OLEDOR £/ 7 ’}}ﬁ"%%_ %4 OR éﬁi—, 7
2k - &4 OR M&ELOR Aes k= Jfk?,)AND(ﬂh“}' OR it&4% OR H &4 OR |
3 OR #3 OR =% OR @umw OR # %% OR 7 < ## OR T+ @# OR /7
@5 OR /L% OR ik OR g% OR 3 % OR & F % OR TADF OR #7514

B k)

(OLEDOR 3 #8%%% f#—FK OR =L 7 ol Ixv,+>Z OR 1 ELOR
pﬁ‘&LEDORFﬁﬁ kL OR $#x3:vy7 ORH#T{X?I/{ ORX?)I/OLED
OR X %L } % 4;747&—b0R AFN FEELY L F—F OR F # EL)

AND

(###X OR i £4 OR # 1) <— OR /M\; OR K—/¥Y } OR &2} OR % % i}
OR % %% OR +—W§Je¥ OR i % #i OR T #jE OR >k OR 7wy %y 7
K OR 1) v% OR % % OR i k ORTADF OR #& {1 Faf ¥ % )

(OLED OR 7] &% t}o]e= OR 7] AA%3% OR 7] EL OR 7] LED OR
7] ¥4 OR #7] W& OR 7] t=Z o] OR WY OLED OR Wg 7] w4
tho] 2= OR WY f/7] g tho]2= OR 7] EL)

AND

(A= OR $3E&E OR #
135 OR & % OR

‘ OR T2E OR %%x OR
= F
OR 3% OR X< &3} ORTADFOR d&A43t A4

Ly
2= OR <134

% 11 OLED #jts4p i &
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() Micro-LED H:#4p b F #

(("Micro-LED*" OR "Micro LED*" OR "MicroLED*" OR "micro light emitting diode*" OR
"micro-scale LED*" OR "microscale LED*" OR "micro-sized LED*" OR "micro sized LED*" OR
"uLED*" OR "uLED*" OR "micro-LED* array*" OR "microLED* array*" OR "micro-LED*
display*" OR "microLED* display*" OR MOCVD OR MBE OR "wafer*" OR substrate* OR GaN
OR "gallium nitride" OR "III-V" OR "IlI-nitride" )

AND

(fabricat* OR manufactur®* OR process* OR "epitaxial growth" OR epitax* OR "vapor deposit™"
OR "vapour deposit*" OR "transfer*" OR "mass transfer*" OR "selective transfer*" OR "parallel
transfer*" OR '"self-assembl*" OR "self assembl*" OR "fluidic assembl*" OR "electrostatic
transfer*" OR "laser transfer*" OR "laser lift off" OR "laser releas*" OR LLO OR "mechanical
transfer*" OR "elastomer stamp*" OR "micro-tube" OR "micro tube" OR "repair*" OR "defect™*"
OR "redundancy"))

((Micro-LED OR # %] LED OR MicroLED OR % % - 4&4% OR % B LED OR #&® ~
LED OR pLED OR uLED OR # LED *:7| OR # LED % -+ OR #&: LED OR % & =
#-# OR i LED f#7] OR # LED £ OR 4 ORGaNOR # 4 ORIII-VORIII *
FiL4)

AND

(li¢ OR 2 2 OR ## OR % &+ & OR F& OR F 4piwf OR MOCVD OR MBE
OR & F] OR ## OR E### OR EFHMEH OR TiFHEHHMH OR p X OR /il
“% OR #7FT## OR F &## OR ¥ 543 OR % 54 OR LLO OR #H##
OR #EMHE F OR fcF OR 84 OR 4 k5 OR 74k OR 17 OR “hzf4 X OR #
# OR 7 4pit# OR #f& OR 7= &)

((Micro-LED OR < 1 7 @ LED OR MicroLED OR v 1 7 e i %% +—FK OR <1 7
2 24 —)L LEDOR <A1 7 2+ X LED OR pLED ORuLEDOR <4 7 @ LED 7 L 4
OR w14 7a LED ¥4+ X2 7L 1)

AND

(@i OR @i OR 7ot ZX OR = E¥ F¥Y +)Ll+& OR = E¥F¥— OR % ipit
# ORMOCVDORMBEOR % =/»— OR 14 ORGaNOR % it %Y %7 2 ORIII-V OR
Il *% 4 OR 3 OR vZ#T OR F4eh=T OR ¥ 77 OR p & 2% OR
it OR #%#3 OR L—#—#7 OR L—%—1) 7 %7 OR L —H—fik
OR LLO OR ##h#3 OR =53 ZA Pv—Z¥ Y7 OR vf 7aF2—7 OR B4
OR % s OR —E )

((Micro-LED OR "}o] = & LED OR MicroLED OR "}o] T & ¥4 t}o] Q= QR wlo]I &2
2AY LED OR w}o]A =2 A}e]= LED OR pLED OR uLED OR w}o]= =2 LED ¢ o]
OR 7v}o]3 =& LED t]2Zd o))

AND

(A= OR A%4F OR &4 OR A& 4% OR o & A] OR 7| <2 OR MOCVD
OR MBE OR ¢l°]¥ OR 7] OR GaN OR Z3} ZF OR III-V OR III & A3}&E OR
AAE OR H®F A OR 84 A OR WE AR OR A7) =9 OR A4 x4
OR 47| AL OR oA A OR #o]A 2JZE @3 OR #°]A ®W¥E OR LLO
OR 714174 #A} OR derEwW AFZ OR wlo]Z2 FH OR ¥ OR A3 OR
s 54))

# 12 Micro-LED $jis4p b 5 #
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(=) EFBEia 8

(( quantum dot* OR QD OR QLED OR QD-LED OR QD-OLED OR colo* [-3,3] convers* layer*
OR QD colo* filter* OR perovskite* OR colloidal quantum dot* OR semiconductor nanocrystal*
OR semiconductor nano-crystal* OR semiconductor quantum dot* OR quantum confined OR
quantum confinement OR quantum size effect* )
AND

(CdSe OR cadmium selenide OR CdS OR cadmium sulfide OR cadmium sulphide OR ZnS OR
zinc sulfide OR zinc sulphide OR InP OR indium phosphide OR perovskite quantum dot* OR
perovskite nanocrystal* OR cadmium*free OR heavy*metal free OR non*toxic OR low toxicity )
OR ( ligand* OR (surface* AND (modificat* OR treat* OR function* OR chemi* OR passivat*
OR coat* OR cap*))

(£ % g OR QD OR QLED OR QD-LED OR QD-OLED OR g ¢ @%1‘;)%1 OR QD f’fﬁ' g
# OR ﬂﬁ?% OR géjfj‘fg‘:&;g@' OR 3z &% OR 2z ’} 4 OR £+ BT OR &+ B
OR &+ % 3t OR QD i ¢ 5k * OR A4 % OR 5’1“??]‘_‘—*,\5‘ OR 3K 4o OR 2ok
EIHB 1,?]‘ OR ;‘E_‘_’;‘ ,\!i‘ OR ‘_3"@_:4“ KQ#‘J OR ';E‘i:)‘ E\Iﬁ%)

AND

(CdSe OR @ i 45 OR CdS OR #:i 4% OR ZnS OR #:it 4+ OR InP OR #i i 4F] OR 4F 4%
HEFE OR 454524 % OR #45 OR 2#£ £/ OR #4 OR M3 1 OR & &5
% &) OR (A% OR (% # AND (# § OR AJZ OR #if OR % OR &1 OR #%
& OR i247)) OR feit))

(% F v b ORQDOR QLED OR QD-LED OR QD-OLED OR ¢ 23 & ORQD # >
— 740 %—OR Re7ZA4F OR 2v 4 FE3F Ky M OR X HEFF+ /27251
OR X%+ /%% OR XHFEF Ky M OR EFF L2 OR EFF LRDD¥ %
OR & +4Mx%a=)

AND(CdSe OR &L vy it A K 3724 ORCASOR #it A7 F 3 724 OR ZnS OR Frit & 4.
OR InP OR V) ¥ "‘4"/‘/'71)\ OR Re 724423+ Ky M OR R 7244 M+ /
7VZXZ)NL OR #K3:I2247)—OR £4£/ 77— OR #3 OR & 4)OR
(V47 >YK OR #w% 4 OR #% 292 OR #w i i* OR 2w *¥ OR #wm
yYRXR—=Y3Y OR 4% 2—F5 47 OR 45 F + v 7))

(%25 OR QD OR QLED OR QD-LED OR QD-OLED OR A} ¥3} = ORQD Z# ZH
OR HZHAJ}O]E OR ZEo|= YA OR HFEA Y24 OR WA v ZAA
OR HFE=A] 2k OR FAF Algk OR GAF Al a3 OR YA} =7] &3

AND

(CdSe OR A &3} 7I=F OR CdS OR &3} 7}=F OR ZnS OR &3} o} OR InP
OR ¢13} ¢1F OR HEZH AF}o|E xpd OR HAZEAFFO]E YxZ2A OR 7I=F

g OR Tw% 2 OR 54 OR A=4) OR(EIZE OR W 712 OR #H
217 OR %W 7153t OR %W 338 OR ®W A Ho]d OR FW ¥ OR %W
714)

% 3 BB 8

L LTI FY

AEE Y 0Lk Kudw $ (systematic sampling) 3t A B K o & BB A g Azl
i F e k=N/n LR B S M iRE S RRIEZ 2 A T AT FERE S kip B it Ep
Moo R EET ARRBRT AATWERIRA S LU MR BEI G o R ABRR T b
MR RP P HES R 5% B RBET 2RI R AW £5% o g2 I bR Ao 5N
FEHFRUAPBE FHEEATEIRAER TREZREFEEL O5% Gk E o
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! Persistence Market Research, Low Power Next Generation Display Market Size, Share, and Growth Forecast for
2025 -2032.

2 WIPO, Patents Highlights 2024, Global patent applications reached 3.55 million in 2023.
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2 LG Display Co., Ltd. 2025 Annual Report (SEC 20-F).

3 Omdia, "LTPO OLED Displays Demand for Smartphones to Reach 520 Million Units by 2031" (2024).
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3. OLED

OLED it B f % « #1107 480 S 31 R ¢ | ¢ 577
Brenppielo BB 1Y FHER A B R BT - AT REIIT R A Ha R
FrAe o

;}j;ﬁe‘r‘ﬁvﬁ)??’ﬁh’ F28(1996 £ 3 2003 £ )&E_ OLED H ek 7 prdp > d 47 :2(Kodak )

¥

£

FOPFARNAHPEE SRR F B B AT LR TR kan s
%@i\;%HW%ﬁ*”ﬁiﬂﬁﬁ“?W RAE GRS A 0 12001 2
AR 159 B 0 SEREASTE B e e B R

RS B # (2004 # 5 2011 # ) %% = & (Samsung) % 2 @ B 4% AMOLED
B 2 a ¥ 2 MP3 #5%BE /A7 3> OLED thp £it 5w JE BP9 o &
B B4 G s 2 rmv Fﬂfmg #2004 £ % 220 i 4E 23 £ 3 2011 & 51232
R EREeRFL AR B R T eng kiR L B ok sRde R B ek Y o

TH-RF BB (2012 £ 3 2020 £ ) £ OLED #tiFehf £ L & o = & Galaxy
JFEAEE A 4 > 1202 2017 £ 47 % iPhone X ¢h> & #* o £ ¥ OLED 4} 7
UL I e el s SN S
2012 # 11256 2 — B 0 52019 & F 5] 477 0 ¢ R 0 35 %F OLED e
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! Lee, C.-I. et al., “Advances in Display Technology: AR, VR, QD-LED and OLED,” Journal of Information Display.

2 Universal Display Corp., Form 10-K — " Eastman Kodak Company developed and patented the original fluorescent
OLED technology in 1987 | -

3 Chen, Q. & Li, Y., “A Compact History of the OLEDs,” Applied Chemistry Reviews.

4 Himax Technologies, Inc. Form 20-F. 2 April 2025.

5 Lee, C.-J., et al. “Advances in Display Technology: AR, VR, QD-LED and OLED.” Journal of Information Display,
2024.
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4. Micro-LED
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Yole Group, MicroLED Displays — Intellectual Property Landscape 2024.

“Challenges and Breakthroughs in Micro-LED Mass Transfer,” MiniMicroLED.com.

Sony Corporation, Press Release: “Sony Develops Next-generation ‘Crystal LED Display’”.
TechCrunch, “Apple Acquires Power-Efficient LED Tech Company LuxVue”.

“Challenges and Breakthroughs in Micro-LED Mass Transfer,” MiniMicroLED.com.

Yole Group, MicroLED Displays — Intellectual Property Landscape 2024.

116



et g3t Micro-LED & ARMR Al B r B~ < AP £AH2 312 v i

TEAERNE XS v EEYO H P B R R A = 23 B & B 2024 # (281
#) #2025 & (19 &) icdp P 18 B P chE JI BB A JE 2 B o w3k 2012 &
174 mﬂi::}fizi—g > Micro-LED L4748 ek ¢ 3-8 I et SR (5 cnii g & 3 >
AR R AT B G Y BRI PR 2 - o

R ERS

800

700

6|

=1
S

5

Q
S

4

1=}
S

R EEE

3

=}
s

2|

Q
S

1

Q
S

1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 20112012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025
WA 84 115 110 131 215 | 226 240 254 235 233 287 | 342 347 355 376 383 513 505 534 564 519 609 539 588 587 642 715 597 604 187
u B SR 120 148 175 243 203 248 258 271 274 324 440 391 366 357 377 470 496 512 542 536 503 629 567 548 572 576 524 454 281 19

Bl 9 Micro-LED >z} fr#& ¢ & 484t
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L @A ehpe IPC <3 o “HOIL” {45 IPC % &i@¥ T L $Mudg (¢4
B o TRASA R ) X T 2 @M LED- § # LED #32 &3 4413 LA T
FRAE B BRI KA LS E BRSO A o COOK MM AT = £
AR (SRR RS ETHEE) BETEB A I HRL Y

mc4rgﬁgm¢9w FURE G 3 A AR S o BT ¢ “HO1L21/00”
% - ¢ EAEE 58 4500-5,000 # 5 %= & “HOIL 27/00" + 5 & 3,500-
4,000 #* ;% = £ “HOIL29/00" [ % 2,500-3,000 i ; %= % “HOIL51/00" (7
L Eg OLED,/ F $% F ~ % )» #3iT 2,500 & =+ ok IPC eiE- H F ARV &
*“’i@¥r@ﬂé%§ﬁﬁ/ﬁﬁduﬂF%f@%%ij‘ FRELE kAR

FERHHT T SRR T RS MR AR FHR T R K (O o R
A~ BRd 2 N REAEE) R o

T WIPOQ, IPC Definitions HO1L — Subclass HO1L covers discrete and integrated semiconductor devices;
including light-emitting diodes (LED), organic LED, etc.

2 WIPO / USPTO, Definition of HO1L 21/00, HO1L 27/00, HO1L 51/00 — processes or apparatus adapted for
manufacture/treatment of semiconductor or solid state devices; organic semiconductor materials; light-
emitting devices.
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e 'F\\ﬂ"

&~ 3Rk TFT K =xkeh ~ 102 M7 S &2 Frd] 0 It Jsp i fﬂl i
%# &F"T‘ AL S BT RS R mrsjimw—%*rﬁ Feo £ ¥ EF 50 A LTPO/LTPS 4
U o %%")@Fﬁﬁiﬁ 8 LTPS & % 22 IGZOTFT & =t & & $tF T % Fé 35k
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T WIPOQ, IPC Definitions for HO1L 29/786, HO1L 27/32, etc. — details on specific sub-groups including device
structures, material coatings, encapsulation.
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4. Micro-LED
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T WIPO / USPTO, Definition of IPC subclass HO1L — Processes and apparatus for manufacturing or treating
semiconductor or solid state devices; solid state light-emitting devices; processes using organic materials etc.
2 OLED-Info, (n.d.), LTPO is an OLED display backplane technology developed by Apple.

3 MacRumors, Jun. 4, 2020, Apple Suppliers Reportedly Developing OLED Displays With Low-Power LTPO Tech
for 2021 iPhones; MacRumors /Jun. 18, 2025, 2027 iPhone Air Could Debut Power-Saving LTPO3 OLED Display.
4 MacRumors, Jun. 4, 2020, Apple Suppliers Reportedly Developing OLED Displays With Low-Power LTPO Tech
for 2021 iPhones; MacRumors /Jun. 18, 2025, 2027 iPhone Air Could Debut Power-Saving LTPO3 OLED Display.
5 WIPO, Nov. 7, 2024, World Intellectual Property Indicators — Global Patent Filings Reach Record High in 2023.
5 USPTO, (webpage), 1120 — Eighteen-Month Publication of Patent Applications.
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T WIPO, Nov. 2024, World Intellectual Property Indicators 2024.
2 ITIF, Sep. 2024, How Innovative Is China in the Display Industry?
3 Grand View Research, (n.d.), OLED Market Size, Share, Growth & Trends Report, 2030.
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T USPTO, (webpage), 1120 — Eighteen-Month Publication of Patent Applications.
2 MicroLED Association, Dec. 2023, MicroLEDs 2023: State of the industry and future roadmap.
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" Yole Group, May 13, 2024, Micro-LED IP for Displays 2024.

2 PlayNitride ($2A81F4%), Jul. 18, 2023, PlayNitride investor presentation (technology & patent overview).
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WIPO, (n.d.), HOTL — IPC Publication (HO1L classification overview).

Samsung Display, (n.d.), Quantum Dot — QD-OLED (technology overview).

IDTechEx, (2018), Quantum Dots 2018-2028: Trends, Markets, Players.

SammyGuru / industry reports, Aug. 2025, Samsung acquires 53 US patents from Merck for quantum dot

innovation (example of QD patent transfers).
5 UBI Research / UBlreports, (n.d.), QNED / QD / display patent & technology analyses (industry IP reports).
5 USPTO, (webpage), 1120 — Eighteen-Month Publication of Patent Applications.
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4. Micro-LED
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T TIPO, 2023, TIPO Releases the State of Patent and Trademark (TIPO patent statistics).
2 AU Optronics, Apr. 2013, AUO Publishes 65-inch Full HD OLED Panel Technology Paper at SID Display Week.
3 MicroLED-Info / Innolux, Jun. 2, 2023, Innolux shows new microLED display prototypes at Display Week 2023.
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T PlayNitride, Jul. 18, 2023, PlayNitride investor presentation (technology & patent overview).

2 MicroLED Association, Dec. 2023, MicroLEDs 2023: State of the industry and future roadmap.

8 Compound Semiconductor, Jan. 30, 2024, Challenges for high-volume microLED manufacturing.

4 ResearchGate / Academic review, Jun. 20, 2023, Research progress of Micro-LED display technology (chip,
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Wu Y.E., 2025, Current Landscape of Micro-LED Display Industrialization (review article).
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ITIF, Sep. 2024, How Innovative Is China in the Display Industry?

TCL, Sep. 23, 2022, TCL's CSoTl Buys Over Samsung Display's LCD Panel Patents.

Flat Panel SHD / Sep. 7, 2022, Samsung Display sells all of its LCD patents to TCL's CSoT.
Semiconductor Energy Laboratory Co., Ltd., (webpage), OLED technology — ExTET.
OLED-Info, Mar. 4, 2022, On SEL's EXTET OLED device architecture.

IPWatchdog, Oct. 24, 2020, Examining Samsung's and LG's LCD Patent Portfolios.
Reuters, Sep. 26, 2024, LG Display agrees sale of Chinese LCD plant for $1.5 bln.

The Verge, Nov. 12, 2024, LG Display's stretchable screen is now even stretchier.
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T MicroLED-Info, Mar 22, 2025, BOE HC Semitek starts mass producing microLED wafers.

2 MiniMicroLED, Dec 31, 2024, BOE new project with a total investment ¥29 billion — production next year.

3 Yole Group, May 13, 2024, MicroLED Displays - Intellectual Property Landscape 2024.
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LG Display 19,531 -25.2% 9.7% -2.1% -
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Company Name CapEx CapEx %Rev Debt/EBITDA
Samsung Display 3,624 16.9% 0.41x
BOE Technology 4,732 17.2% 3.39x
AUO Corporation 838 9.6% 5.29x
TCL Semiconductor Display 2,192 15.1% 6.67x
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LG Display 1,563 8.0% 3.75x
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Company Name Revenue Last 3 yrs Gross Operating RO | Profitab
(USSM) growth Margin Margin E ility
Score
Samsung Display
9.0 6.5 10.0 10.0 | 10.0 9.10
BOE Technology 7.5
10.0 5.0 6.0 7.5 7.20
AUO Corporation 6.0
4.0 4.5 4.0 5.5 4.80
TCL Semiconductor 5.0
Display Business 5.0 10.0 8.0 NA 7.00
LG Display 2.5
7.0 6.0 4.5 6.0 5.20
Sharp Display Device
Business 3.0 3.0 NA 4.0 | NA 3.33
Company Name CapEx CapEx %Rev | Debt/EBITDA | Future
Capacity
Score
Samsung Display
9.0 9.5 10.0 9.50
BOE Technology
10.0 10.0 7.5 9.17
AUO Corporation
3.5 5.0 5.0 4.50
TCL Semiconductor Display
Business 7.0 8.5 4.0 6.50
LG Display
5.0 4.5 7.0 5.50
Sharp Display Device Business
2.0 3.0 2.0 2.33
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Samsung Display South Korea 8.5
BOE Technology China 6.0
AUO Corporation Taiwan 7.5
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