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摘要 

本論文以兩篇研究主題為主軸，分別是交流耦合互聯的電性訊號傳遞以及可共容三

倍 VDD 電壓輸出之緩衝器。 

主題一主要探討針對高速通訊介面技術之研究，以 0.18μm 1.8-V CMOS 製程來驗

證電路，並且將考慮製程時所產生的變異情況下，對 FF、TT、FS、SF 和 SS 等 5 個參

數進行模擬，在收發器電路中，發射器部分是由雙緣觸發脈衝和類管線方式傳送訊號並

且藉由交流電容耦合互聯將訊號傳至接收器，以跨阻放大器方式並經過多級的緩衝器將

訊號放大還原。最後本文所設計之電路以HSPICE來模擬起電路功能，並根據 5個Corner 

Case 去分析訊號，進而探討電路在未來運用的可行性與實用性。 

主題二為提出一種新型三倍 VDD 電壓共容之輸出緩衝器電路設計，並且也是以



 

II 

 

0.18-μm 1.8-V CMOS 製程實作，以應用於混合電壓介面，並避免使用高壓製程所需的

昂貴費用。此設計使用一倍電壓元件的組合電路、電荷幫浦以及電壓準位轉換電路，且

運用 MOS 串接方式，將三倍 VDD 做分壓，使得每個 MOS 之各端點間的電壓差皆小於

一倍 VDD，所以此架構在電路邏輯轉態時，電路元件不會發生閘極氧化層過壓等可靠

度問題。此新型電路亦可實現在不同的 CMOS 製程。 

 

關鍵詞 :交流電容耦合互聯、積體電路堆疊、輸出緩衝器、閘極氧化層保護、混合電壓

介面。 
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ABSTRACT 

The AC capacitive coupled interconnect technology and design of triple VDD voltage 

output buffers are described in this thesis. Firstly, a design of ACCCI circuit for high-speed 

communication using 0.18-m 1.8-V CMOS process is presented. The design of transmitter 

circuit is based on a double-edge trigger pulse circuit design along with pipeline signal 

transmission method. The signal transmitted to the receiver using AC capacitive coupling 

interconnect technology. The receiver circuit is composed of a feedback amplifier through 

multi-level buffer to restore the signal. The PVT variation analysis of the transceiver circuit is 
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compared at SS, SF, TT, FS, and FF corners. Secondly, a design of novel triple VDD voltage 

output buffer for mixed-voltage interface applications is implemented based on 0.18-m 

1.8-V CMOS technology. The present proposed circuit is composed of doubled voltage 

circuit, the charge pump and the voltage level converting circuit, and the use of MOS series 

connection. The main advantage of the present design method can avoid the use of costly 

high-pressure process and improve gate oxide reliability problems. 

 

Keywords : AC capacitive coupling interconnect, 3-D IC, output buffer, gate-oxide protection, 

mixed-voltage interface. 
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