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	摘要(中)	本論文利用tsmcTM 0.18-µm、tsmcTM 90-nm與WIN 0.25-µm GaN製程設計三顆功率放大器，電路設計上選擇操作於C/X頻段與Ku頻段，首先模擬不同製程之電晶體特性，選出最佳之電晶體大小與操作電流密度，結合變壓器形成寬頻匹配，最後量測電路特性以驗證電路設計之結果。

第一顆使用0.18-m CMOS製程於C/X頻帶之寬頻功率放大器，此功率放大器為兩級電路，採用電晶體疊接架構，輸出端使用傳輸線型變壓器，輸入端與級間匹配使用磁耦合變壓器作寬頻匹配，3 dB頻寬為5.1-11.5 GHz，傳輸增益為25.23 dB，飽和輸出功率為24.34 dBm，1-dB 增益壓縮點輸出功率為20.64 dBm，晶片面積為1.78 (1.968 × 0.904) mm2。

第二顆為應用傳輸線型變壓器於C/X頻帶之90-nm CMOS寬頻功率放大器，此電路延續第一顆電路設計，電路為兩級功率放大器設計，輸出端及級間匹配採用傳統型變壓器，輸入端採用傳輸線型變壓器作匹配，3 dB頻寬為5.1-11.2 GHz，傳輸增益為29.1 dB，飽和輸出功率為22.02 dBm，1-dB 增益壓縮點輸出功率為19.64 dBm，晶片面積為1.32 (1.522 × 0.866) mm2。

第三顆為應用0.25-m GaN製程於Ku頻帶之寬頻功率放大器，電路設計採全積體化之兩級共源級電路架構，傳輸線型變壓器運用於輸入端及輸出端以提供寬頻功率匹配，其3 dB頻寬為13-18.2 GHz，傳輸增益為14.71 dB，飽和輸出功率為32.26 dBm，1-dB 增益壓縮點輸出功率為27.6 dBm，晶片面積為3.13 (2.16 × 1.448) mm2。
	摘要(英)	

The thesis developed three power amplifiers that were designed in tsmcTM 0.18-µm CMOS, tsmcTM 90-nm CMOS and WIN 0.25-µm GaN for both C/X-band and Ku-band operations. Firstly, the transistor characteristics of different processes were simulated to choose best transistor size and current density. The broadband matching performance was realized by using transformer and Guanella-type transmission-line transformers. Finally, the design concepts were verified by measuring various circuit performances, such as s parameters, output power, linearity and digital modulation characteristics.

The first power amplifier was fabricated in tsmcTM 0.18-µm CMOS technology for C/X-band operation. The two-stage power amplifier adopted cascade topology. The broadband performance was achieved by using transmission-line transformer for output matching and magnetic transformer for both input and inter-stage matching networks. The measurement results of the first PA shows a small signal gain of 25.23 dB, the saturated output power (Psat) and the maximum power added efficiency (PAEMAX) are 24.34 dBm and 28.2%, respectively. The performances of the output 1-dB gain compression point (OP1dB) of 20.64 dBm. The chip area is 1.78(1.968×0.904) mm2.

The second circuit was fabricated in tsmcTM 90-nm CMOS technology for C/X-band operation. The circuit design flow follows the previous PA design which uses both transmission-line transformer and magnetic transformers to achieve broadband and low lossmatching. The wideband PA exhibits a peak gain of 29.1 dB, and 3-dB bandwidths from 5.1-11.2 GHz. The measured saturation output power, OP1dB, and maximum PAE are 22.02 dBm, 19.64 dBm, and 23.92%, respectively. The chip size is 1.32 (1.522×0.866) mm2.

The third chip presents a Ku-band monolithic microwave integrated circuit (MMIC) power amplifier in WIN 0.25-µm GaN technology. The broadband performance was achieved by using transmission-line transformer for both input and output matching networks. The amplifier achieves a 3-dB bandwidth from 13 to 18.2 GHz with small signal gain of 14.71 dB. Continuous wave measurements demonstrate a maximum saturated output power of 32.26 dBm and OP1dB of 27.6 dBm, respectively. The chip size is 3.13 (2.16 × 1.448) mm2.
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