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國內產官學研現況
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核能研究所為唯一專責
開發OPV量產製程與模
組化技術之國家實驗室



核能研究所OPV量產技術簡介
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Spray Process Video
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Current Achievements by Spray Process

PCE ~ 3.73%. 
(currently reported: 3.35 %) 

Solar Energy Materials & Solar Cells, 114, p. 24, 
2013

PCE ~ 2.9%
(currently reported: ~ 2.74 %)

Spray high-conductive 
PEDOT:PSS as cathode

PCE ~ 3.6%
(currently reported: ~ 2.6%)

Spray silver nanowire as 
cathode

All-spray Process
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Module Fabrication

Unit Cell Area 2 cm2 4 cm2

Series Number 1 3 1 3
Jsc

(mA/cm2) 11.51 3.95 9.49 3.1
Voc (V) 0.56 1.68 0.56 1.67
FF (%) 42 42.1 42.7 42.1

PCE (%) 2.7 2.8 2.3 2.20.0 0.5 1.0 1.5 2.0
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 Single cell
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Unit cell Area = 4 cm2
 Single cell
 3 cells in series
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Inkjet Printing Video
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Alternative Transparent Electrode

Huang, Org. Eletronics (2013) 53



Roll-to-roll Slot-die Process Video
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Current Achievements by Slot-die Process
• Electron transport layer modification:

ETL modification by ZnO:PEIE hybrid
layer instead of ZnO layer. PCE
enhancement is from 1.83 % to
2.43%.

Solar Energy Materials and Solar Cells, 130, p.191, 
2014

• Inverted P3HT/ICBA PSC:
PCE achieves 3.55 %. (cf. the highest PCE of the
same type PSC currently reported: 3.2 %)

• Environmentally-friendly Process:
PCE of inverted P3HT/PCBM PSC can be
achieved to 2.8 % using halogen-free solvent O-
xylene.

Slot-die coated cell

Slot-die coated Module

ETL modified by PEIESlot-die coated sample
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Large-Area Module on PET by R2R Process

Large-area module: Unit cell area = 1 x 1 cm2
Series and parallel connection of  20 cells

PCE : 4.36% PCE : 5.6%
Large-area module: Unit cell area = 1 x 6 cm2
Series connection of  10 cells

56
模組總面積 ~ 100 cm2
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2013-PV Taiwan
靜態設計模型展品 動態展示

全溶液透光電池 軟性串聯模組 卷對卷製程模組

以模組驅動風扇

58



結合太陽能電池概念屋

2013-PV Taiwan
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2014 International Invention Exhibition
Pittsburgh-Gold Medal

Geneva-Silver Medal

Bluetooth Solar Keyboard
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核研所OPV團隊開發之 Mini-Module 

2015年台北國際發明展金牌獎

OPV module

取代乾電池
2016年台北國際發明展銀牌獎
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Electronic paper as display



OPV Market and Applications - Entry

62Merck presentation, EU-PVSEC 2016, Germany.



OPV Market and Applications - Large
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Merck presentation, EU-PVSEC 2016, Germany.



結語
• OPV 具備輕薄、可撓軟性及透光等特色，其利用非真空、溶液印刷塗佈方式製作，具有環保低碳、低成本，及容易製造等優勢。
• 其應用層面廣泛，從戶外發電至室內弱光下均可應用，相較於傳統無機太陽電池擁有獨特利基市場。
• 目前產業化之關鍵在於模組量產製程技術精進與壽命之提升，相信不久之未來相關產業將蓬勃發展。
• 且其現有平面異質接合模組核心製程技術亦可做為未來鈣鈦礦太陽電池之量產關鍵，也可與鈣鈦礦電池結合成疊層結構，運用面向可多方拓展。政府須持續支持將 OPV 產業定為國家遠程目標發展。
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核能研究所 OPV團隊
黃裕清、查厚錦、 顏嘉德、宋運明、
莊智閔等博士及 鍾翠芸、余政霖、陳
政佑等其他成員之貢獻努力

感謝

及

陳長盈組長與林金福副所長指導與支持
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敬請批評與指教




