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	摘要(中)	渦輪碼（Turbo Code）是在1993年由Berrou等人所提出，它是由兩個迴旋碼（Convolutional Code）平行鏈結編碼（parallel concatenation）而成，隨後是以反覆解碼（iteration decoding）的架構進行解碼，而在此反覆解碼的架構下，每個基本的解碼器都必須具有軟式輸入以及軟式輸出（SISO，Soft-input Soft-output）的能力。渦輪碼的錯誤更正能力很接近理論上的雪農極限（Shannon-limit），它強大的錯誤更正能力非常適合如第三代行動通訊（3GPP、3GPP2）等無線通訊傳輸系統的應用，以克服雜訊日益增強的通道。


在本論文中，我們實現了適用於WCDMA與CDMA2000系統之渦輪碼解碼器。相較於傳統的迴旋碼解碼器，渦輪碼解碼器的操作原理複雜了許多，且在實際硬體實現時，有許多要素需要列入考慮。目前在研究領域中，有數種演算法可以滿足此類具有軟式輸入及軟式輸出的架構，我們選擇了其中硬體複雜度較低、由Hagenauer所提出的軟式輸出維特比演算法（Soft-Output Viterbi Algorithm，SOVA）來實現我們的解碼器電路。在設計的過程中，我們針對實現軟式輸出維特比解碼器（SOVA Decoder）的要素加以探討，並且選定我們所要採用的架構；隨後，我們以Matlab程式驗證整個編解碼運作的過程，並以Verilog硬體描述語言來模擬及驗證電路的正確性。最後，我們將此電路轉換成電路設計並對應至CIC所提供的TSMC 0.35μm standard cell佈局成晶片。
	摘要(英)	Turbo codes, proposed by Berrou et al. in 1993, which are parallel concatenated convolution codes joined through interleavers. Iterative decoding techniques are used for decoding. It has been shown that any decoder that accepts soft inputs (include a priori values) and generates soft outputs can be used for iterative decoding. Turbo code can achieve almost near Shannon limit error correction performance, its powerful error correcting capability is very attractive for mobile wireless applications to combat channel fading. Turbo code has been adopted as the channel coding schemes for the services of high transmission rates in a number of the 3rd generation mobile systems (3GPP), such as WCDMA and CDMA2000.


In this thesis, we focus on the realization of the soft-input and soft-output comment decoder. The operating algorithm of Turbo code decoder is much complicated than the conventional convolutional decoder, and there are several implementation issues. There are several algorithms that meet the requirements of the soft-input and soft-output structure. A Soft-Output Viterbi Algorithm (SOVA) proposed by Hagenauer is used to implement the soft-input and soft-output convolutional decoder. In realization, we first discuss the proposed architecture and the implementation issues. Then, the encoding/decoding process is simulated by Matlab program and verified by Verilog HDL. Finally, the architecture of the SOVA decoder is then mapped on circuit design, and the layout implementation is made by using TSMC standard cell and 0.35μm TSMC CMOS SPDM technology.
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