計畫中文摘要
隨著區域網路 (Local Area Network, LAN) 和近來的都會區域網路(Metropolitan Area Network, MAN) 上的大量資料傳送及每七年50-200倍的頻寬需求量的增加，LAN的頻寬需求已從現在10/100Mb/s到下一代1Gb/s且很快將進入10Gb/s。乙太網路 (Ethernet)因有著成熟的infrastructure，所以，在10Gb/s的區域網路將會是乙太網路所主導。由於乙太網路是以低成本為主要考量，所以在IEEE802.3ae ver3.3的最新版標準中的10GBase-LX4將會是在下一代乙太網路扮演主要角色。 本研究計劃之目標對於百億位元的乙太網路系統晶片設計技術之需求，結合類比、數位電路技巧，及高頻信號處理技術及配合國科會學門「SOC」規劃，提出一系列關鍵零組件之電路設計及架構分析。並透過已可重複使用智產元件（Reusable-IP）之模組管理形式，作為未來系統晶片成果展示及驗證之實驗平台。

本總計畫包括五項子計畫，以下為各分項計畫的名稱：
子計畫一：百億位元乙太網路傳輸模型及系統架構設計(曹恆偉)

    子計畫二：百億位元的乙太網路系統傳發機設計 (劉深淵) 

子計畫三：百億位元的乙太網路系統接收機設計 (汪重光)
    子計畫四：超高速類比訊號處理器之設計(李泰成)

    子計畫五：適用於高速光通訊之數位基頻電路設計(吳安宇)

本計劃預計三年完成，各子計劃將在計劃之第一、二年分別執行，最後於第三年做系統整合。在第一年(91/8/1-92/7/31)我們預定從事標準研讀及各子計劃系統及界面規格的訂定、進而進入系統設計及模擬、及建立1.3-微米雷射多模光纖傳輸通道的模型、高頻電路技術之研究。第二年(92/8/1-93/7/31)我們預定開始各子計劃之電路的模擬及佈局及送交CIC製造。建立1.3微米 雷射之單模光纖傳輸通道的模型。購買商品化或自製之IC組成10GBase-LX4的光纖系統並作為其他子計劃之測試平台。第三年(93/8/1-94/7/31)我們預計將各子計劃中電路及系統的最佳化，並測試製成的積體電路。進而系統整合可能性的探討研究。最後建立提供10 Gbps 串列傳輸的VECSEL LD元件及在單模與多模光纖傳輸通道的模型，並研究探討10 Gbps串列傳輸系統實現的可能性。
計畫英文摘要
As the demands for the bandwidth of LAN and MAN raises rapidly (50-200 times for every 7 years), the bandwidth of LAN has increased from 10/100 Mb/s to the next generation, 1Gb/s, and would soon enter the era of 10Gb/s. Moreover, the LAN of 10Gb/s would be determined by Ethernet, because of the mature infrastructure of it. Since Ethernet takes “low cost” as its main concern, in the latest standard of IEEE 802.3ae ver3.3 10GBase-LX4 plays an important role in next generation’s Ethernet. Therefore the purpose of this project is to provide the circuit design and system analysis for the key components in the hundred-billion-dollar Ethernet System.
This project includes five sub-projects: 

   Sub-project 1: The modeling of transmission and the design of system architecture for 10Gbps Ethernet

   Sub-project 2: The design of the transmitter for 10Gbps Ethernet
   Sub-project 3: The design of the receiver for 10Gbps Ethernet

   Sub-project 4: Gigabit analog signal processor

    Sub-project 5: Digital baseband circuit design for high-speed optical 
communication
This project is scheduled to finish in 3 years, where for the 1st and 2nd year we focus on the executions of subjects, and for the 3rd year we integrate the results of subprojects into a system. Specially, in the 1st year, we study standards and the method to define limiting budgets. Then we start system design and simulation, establish the model of 1.3-um laser multi-module fiber transmission channel, and study the technique for high frequency circuits. In the 2nd year we would start circuit simulations and layouts and implement the circuit with processes that CIC provide. Besides we might establish the model of 1.3um laser single-module fiber transmission channel, and purchase commercialized IC to compose the 10GBase-LX4 fiber system. In the 3rd year we optimize every circuit and component in sub-projects and measure implemented ICs. At last we discuss the possibility for system integration, provide components for 10Gbps series transmission VECSEL CD and the channel models established, and discuss more about the possibilities if realizing 10Gbps series transmission systems.

