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15. 計畫介紹(大約200字)
The topic of this research aims to develop the techniques of highly efficient 2-terminal perovskite-Si tandem solar cells. We intend to stack two kinds of solar cells (the perovskite-based solar cells and Si-based cells) with different optical working spectra into one device. This strategy would overcome the Shockley-Queisser limit in the power conversion efficiency (PCE) of the single-junction solar cells. We target several techniques to fabricate the perovskite-Si tandem solar cell modulus with PCE higher than 30%. The higher PCE magnitude increases the total electric power density generated per unit area and reduces the emission of greenhouse gases, which is one of the strategies to achieve the national goal of net-zero emissions.

16. 本計畫之重大里程碑(不限字數)
At the first step, we have developed several interfacial techniques to successfully stack the perovskite-based solar cell on Si-based heterojunction solar cell (Si-HJT). The 2-terminal perovskite/Si tandem device (working area of 2.56 cm2) exhibits high photovoltaic performance of VOC= 1.72 V, JSC= 19.05 mA/cm2, FF= 71.75%, PCE= 23.53%. The optimization of the fabrications further would increase the photovoltaic parameters of tandem cells. 

17. 研究現況成果圖片
17-1. 圖片
[image: ]

17-2. 說明文字
EQE diagram presents the spectral response of the device originating from two sub-cells, perovskite-based (visible light range) and Si-based (near-infrared light range). The result coincides the working mechanism of tandem devices. The inset image depicts the photo of the 2-terminal tandem cells. In this photo, the region covered with the MgF2 anti-reflection coating (ARC) film is significantly darker than the area without the ARC film. The reduced optical reflectivity by ARC film increases the harvest of incident irradiation as well as photovoltaic parameters. The 2-terminal perovskite/Si tandem device (working area of 2.56 cm2) exhibits high photovoltaic performance of VOC= 1.72 V, JSC= 19.05 mA/cm2, FF= 71.75%, PCE= 23.53%. 

18. 研究成果影片(已請提供繳交，截止日：113/1/31)
image1.png




image2.jpeg




image3.emf
Incident Light

A

] 1
I Ag MgF, Agf
I 1Z0 I
I Sno, :
: Ce
Perovskite ,7 Perovskite
Top Cell N\
N  PFN-Br 1

|
r N | -Q N |
|

Si HJT J

Bottom Cell 1§

without ARC-MgF N

100 -
80

60

EQE (%)

40 |

20 |

vith A§C-Mgl-‘ )
)

| 19.29 mA/em® with ARC-MgF,

14.76 mA/cm*

s g

200 0.4 0.8 12 16 400 600 8001000 1200
Voltage (V) Wavelength (nm)

WoARC Vo (V) (Jsc (mA/em?); FF (%) PCE (%) )Rs(Ohm) Rsh (Ohm)
Forward 170 1 1782 1 7022} 2128 1 476 6602.99
Backward 170 | 1791 | 69601 2120 | 456 6602439
W/ARC  Voc (V) |Jsc (mA/em?)] FF(%)i PCE (%) }Rs(Ohm) Rsh(Ohm)
Forward 172 | 1905 1 7175} 2353 1 468 38985
Backward 172\ 1908 ) 7114\ 2335 | 454 12252.76










Ag

HJT

ITO

PTAA

R

L

PFN-Br

C

60

SnO

2

IZO

Perovskite

Ag Ag

Incident Light

MgF

2

Perovskite

Top Cell

Si HJT

Bottom Cell


