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九十二學年度研究計畫執行進度報告 

 

 

一. 計畫名稱：100-170 GHz毫米波單晶積體電路研製(1/3) 

Research and Development of 100-170 GHz of Millimeter-wave Monolithic 

Integrated Circuits (2/3) 

計畫編號：NSC 92-2213-E-002-069 

執行期限：92年 8月 1日至 93年 7月 31日 

主 持 人：王  暉            

執行單位：國立台灣大學電信工程學研究所 

學    門：微波工程 

 

二. 計畫摘要 

 

本計畫的目標為：研發 100-120 GHz 無線收發模組中之各項微波積體電路，以

提升國內微波單晶積體電路之技術。 

 

本研究的內容包括：設計用等效電路模型的建立，電路之設計及實作，並以量

測結果驗證設計理念，進而建立國內此項高頻電路之技術。 

 

三. 預期完成之工作項目 

 
本計畫擬於三年內，設計、研製、並分析 100-170 GHz之毫米波積體電路，其

分年之研究子題如下： 
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第一年：研製 100-120 GHz 之單晶微波積體電路， 

第二年：研製 120-140 GHz 之單晶微波積體電路， 

第三年：研製 140-170 GHz之單晶微波積體電路。 

每一年度擬完成項目如下： 

1. 100-120 GHz電路單晶片之設計， 

2. 元件模型之驗証及改進。 

 
 
四. 第一年 ( 92.8.1-93.7.31) 研究項目執行進度 

 

1. 各項 100-120 GHz晶片設計及佈局 (已完成) 

2. 晶片目前送至代工廠製作 (進行中) 

3. 元件等效電路之驗證証及改進 (進行中) 

4. 實驗系統建立與量測 (近完成階段) 

5. 撰寫報告 (準備階段) 

 
 

五. 具體成果 

 

本年度已完成下列相關論文 

[1] Kun-You Lin, Yu-Jiu Wang, Dow-Chi Niu, and Huei Wang, "Millimeter-wave monolithic SPDT passive 
HEMT switches using impedance transformation networks," IEEE Trans. on Microwave Theory and Tech., 
vol. 51, no. 4, pp. 1076-1085, April, 2003. (ME 89-E-FA06-2-4, NSC 90-2219-E-002-007, and NSC 
89-2213-E-002-178) 

[2] Kuo-Liang Deng and Huei Wang, "A miniature broadband PHEMT MMIC balanced distributed doubler," 
IEEE Trans. on Microwave Theory and Tech., vol. 51, no. 4, pp.1257-1261, April, 2003. (ME 
89-E-FA06-2-4, NSC 90-2219-E-002-007, and NSC 89-2213-E-002-178) 

[3] Hong-Yeh Chang, Huei Wang, Michael Yu, and Yonghui Shu, “A 77-GHz MMIC power amplifier for 
automotive radar applications," IEEE Microwave and Wireless Component Letters, vol. 13, no. 4, pp. 
143-145, April, 2003. (ME 89-N-FA01-1-1, ME 89-E-FA06-2-4, NSC 90-2219-E-002-007, and NSC 
89-2213-E-002-178) 

[4] Kuo-Liang Deng, Tian-Wei Huang, and Huei Wang, "Design and analysis of novel high-gain and broadband 
GaAs PHEMT MMIC distributed amplifiers with traveling-wave gain stage," IEEE Trans. on Microwave 
Theory and Tech., vol. 51, no. 11, pp. 2188-2196, Nov., 2003. (ME 89-E-FA06-2-4, NSC 
90-2219-E-002-007, and NSC 89-2213-E-002-178) 

[5] I-Jen Chen, Huei Wang, and Powen Hsu, "A V-band quasi-optical GaAs HEMT monolithic integrated 
antenna and receiver front-end," IEEE Trans. on Microwave Theory and Tech., vol. 51, no. 12, pp. 
2461-2468, Dec., 2003.  

[6] Hong-Yeh Chang, Tian-Wei Huang, Huei Wang, Yu-Chi Wang, Pane-Chane Chao and Chung-Hsu Chen, 
"Broadband HBT BPSK and IQ modulator MMICs and millimeter-wave vector signal characterization," 
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IEEE Trans. on Microwave Theory and Tech, vol. 52, no. 3, pp. 908-919, March 2004. (NSC 
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89-2213-E-002-178, NSC 89-2219-E-002-042 and ME-89-E-FA06-2-4-6) 

[9] I-Jen Chen, Huei Wang, and Powen Hsu, “A V-Band GaAs HEMT uniplanar monolithic integrated antenna 
and receiver front end,” 2003 IEEE MTT-S International Microwave Symposium Digest, vol. 3, pp. 
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[10] Chi-Hsueh Wang, Yo-Shen Lin, Huei Wang, and Chun-Hsiung Chen, “A Q-band uniplanar MMIC diode 
mixer with lumped-element coplanar waveguide-to-slot transition,” 2003 IEEE MTT-S International 
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[11] Ping-Yu Chen, Zou-Min Tsai, Shey-Shi Lu, and Huei Wang, “An ultra low phase noise W-Band 
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