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摘要 

 

本文探討以磷片擴散法製作太陽能電池的製程與其性能分析。研究使 P 型矽

晶圓作為基板，利用磷擴散片在高溫爐作高溫固態擴散製程，做出單晶矽太陽能

電池之 P-N 接面。之後使用濺鍍機濺鍍金屬，形成太陽能電池正極。再利用 I-V

量測系統對電壓電流曲線進行量測，測出開路電壓及短路電流。 

本文另外研究N型矽晶片經過陽極電化學蝕刻後，產生的多孔矽結構與各種特

性做分析及應用。實驗利用自製的PVC電化學蝕刻槽與白鐵線圈，取代傳統昂貴的

鐵氟龍陽極電化學蝕刻槽與白金線，將矽晶片蝕刻成具有非常微小孔洞之多孔矽晶

片，並用紫外光燈觀察其光激發光現象，可清楚看見多孔矽晶片光激發光產生明顯

的橙紅色光，再使用掃描式顯微鏡(SEM)和反射率去觀察其多孔矽結構。實驗證明

多孔矽經電化學蝕刻後所產生，並且由許多結構非常細小之矽柱所構成，如電壓密

度、蝕刻溶液濃度及外加照光等，可以改變多孔隙結構及其反射率。此外，我們也

發現多孔矽表面若增加一層氧化銦錫薄膜，將會使發光的光譜產生藍移現象。 
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Abstract 
This work has used phosphorous doping disk for the solid-source thermal 

diffusion and doped impurities in the solar cell. Research on the use of P-type (100) 

silicon wafer as a substrate . The proliferation of the use of phosphorus-chip 

high-temperature furnace for the proliferation of high-temperature solid-state process, 

and then Single-crystal silicon solar cells made of the P-N junction. The ITO films 

were deposited onto silicon by RF magnetron sputtering. Re-use of IV measurement 

system voltage and current measurement curves, and measured open-circuit voltage 

and short-circuit current. 

In this study, the fabrication process, structure analysis of porous silicon and its 

applications are investigated. The iron coil and PVC materials are used to form a HF 

electrolyte container. Optical microscopy and reflectance are measured on the porous 

silicon. Also, the Photo-response of UV light excitation are researched. The electrical 

characteristics of the porous silicon with metal contacts are analyzed. In addition, the 

photolumin properties method of different porous silicon structures are proposed. 

Excellent experiment results are obtained. Such, a new type of Si-based 

heterostructure is obtained by electrochemical oxidation of monocrystalline silicon in 

concentrated hydrofluoric acid solutions. The different porous silicon structure can be 

obtained with properly variations of etching parameters such as current density, 

concentration of etching solvent and light illumination during etching process. In 

addition, it is found that the ITO coating would blue-shift the photolumin 
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