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Quadrature Hybrid with Coupled CPW and Its
Application in Quadrature-RF Single Quadrature

Downconverter

Student : Yong-Hao Peng Advisor : Chin-Chun Meng

Institute of Communication Engineering

National Chiao Tung University
Abstract

In this thesis, we focus on researching of microwave passive components which include
coupled coplanar waveguide directional coupler and dual Marchand balun using coupled
coplanar waveguide.

This thesis is divided into two parts. In the first part, we simulated coupled coplanar
waveguide directional coupler in TSMC CMOS 0.18 pmsmulti-layer structure, then we
implemented dual Marchand balun which is combined of coupled coplanar waveguide
directional couplers in TSMC CMOS 0.18 um process. The dual Marchand balun has broad
band property and good balance of amplitude and phase. Finally, we implemented quadrature
down converter in TSMC SiGe 0.18 um process. We implemented quadrature-RF single
quadrature downconverter which the both of RF and LO input are single-ended by using
coupled coplanar waveguide directional coupler to perform quadrature RF signals and dual
Marchand balun to divide LO signal.

In the second part, we implemented trifiar transformer of three different turn ratio in

TSMC SiGe 0.18 um process.
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Portl to Port2 & Port3 | Portl to Port4 & Port5

Center Frequency (GHz) 30

Input Matching 16-67~ GHz
Bandwidth (%) >100%

Insertion Loss (dB) -11

Amplitude Imbalance (dB) 0.5 0.5

Phase Imbalance (degree) 2 4

Phase Imbalance < 10 17-60 GHz 15-67~ GHz

Bandwidth (%) >100% >100%

Chip Size 0.132 mm’

%33 ¢§M¢ﬁ$

Ref. 2008[4] 2008[6] This Work

CMOS CMOS CMOS
Technology
0.13pum 0.18um 0.18um

Frequency (GHz) 10-47 24-40 16-67

Bandwidth (%) 131 50 123

Insertion loss (dB) -10 -14 -11

Amplitude Imbalance (dB) 1.5 0.5

5 4
phase Imbalance (degree)

Chip Size
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