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	摘要(中)	在電子技術快速發展的現今，內嵌式記憶體的應用以及相關之測試技術已成為最重要的議題之一。本論文針對內嵌式記憶體以及其應用性電路，提出兩個記憶體測試/診斷相關性之技術。在第一部分，一項針對內嵌式記憶體之診斷性資料進行高效率壓縮的方案將被提出。利用應用於記憶體之March測試演算法本身的特性,此項技術可以有效地濾除大量的冗餘錯誤徵狀；同時，原本被內建於內嵌記憶體中之自我修復電路亦可被重複利用，以降低面積成本。由實驗結果可知，此資料壓縮技術對混合的錯誤型態分佈可達到93%的高壓縮率，對純然的單元性錯誤亦可達到75%的壓縮效率。因此，所提出之技術對於各種錯誤型態分佈皆可臻至高效率的壓縮效果；在第二部分中，具有自我測試能力之維特比解碼器設計將被提出。維特比解碼器為無線通訊中應用極廣之模組；為了確保電路能達到預期的解碼能力，確認解碼電路於產品生產後的正確性對電路設計者為一重要的前提。在此可測性設計方案中，解碼器本身的電路特性被利用來有效地簡化測試過程。藉著維特比電路本身的回授路徑，測試樣型的推導與傳遞過程將在論文中被呈現。此可測性方案可將測試樣型經邏輯電路送至後方的內嵌式記憶體，因此大大地提高了模組的測試完整度。一方面，電路中的邏輯與記憶單元將可以同時被測試；另一方面，內嵌式自我測試電路亦可提高時序相關之錯誤涵蓋率，對產品的品質與可靠度將有顯著提升。此自我測試方案對維特比解碼器中的邏輯電路可達到93.6%的stuck-at fault涵蓋率，而額外所付出之面積成本約為8.2%。



	摘要(英)	With the rapid development of electronic technology, the applications of embedded memories and relative testing techniques have become one of the most important subjects. For general embedded memories and their applications, this thesis presents two associated techniques of memory test/diagnosis. In the first part, a high-efficiency diagnostic data compression scheme is proposed. To the characteristic of March test algorithms, the proposed compression scheme can eliminate large amount of redundant fault syndromes. At the same time, the built-in self repair circuitry will be reused to reduce the area cost of the BISD design. The experimental results show that the compression scheme can reach 93% diagnostic data reduction ratio for mixed fault distributions; and 75% data reduction ratio is made for merely single cell faults with the simulation setting. It reveals that the proposed diagnostic data compression scheme exhibits excellent compression ability for all kinds of fault distributions. In the second part, a BISTed Viterbi decoder design is presented. A Viterbi decoder is a widely-used module in the field of wireless communication. To ensure the decoding ability of the decoder, it is an issue for IC designers to ascertain the correctness of the chips. In the proposed DFT scheme, the characteristic of a Viterbi decoder is used to facilitate the test procedures. With the intrinsic feedback path, the process of pattern deriving and delivering for a typical Viterbi decoder can be performed. The DFT scheme makes the patterns go through the logic circuit, and then to the subsequent embedded memory, enhancing the test integrity of a Viterbi decoder. In the way, both the testing for logic and that for memory components can proceed simultaneously; on another hand, the embedded BIST module can cover more time-associated faults; it will advance the quality and reliability of the Viterbi decoder design. The proposed DFT scheme can reach 93.6% fault coverage for stuck-at faults of the logic circuit in a typical Viterbi decoder, and the area overhead is around 8.2%
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