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High Performance MMIC Star Mixer for Millimeter-wave
Applications
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ABSTRACT

In this paper, we reported on a high performance MMIC star mixer for millimeter-wave applications. The
star mixer was fabricated using drain-source-connected pseudomorphic high electron mobility transistor (PHEMT)
diodes considering the PHEMT MMIC full process on 2 mil thick GaAs substrate. The average conversion loss
of 13 dB was measured in the RF frequency range of 81 GHz to 86 GHz at LO frequency of 75 GHz with
LO power of 10 dBm. The RF-LO isolation characteristics are greater than 30 dB and the input 1-dB

compression are approximately 4 dBm. The total chip size is 0.8 mm X 0.8 mm.
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Fig. 1. The circuit diagram of the MMIC star mixer
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Fig. 5. The P1dB characteristics of the MMIC star mixer
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Fig. 6. The isolation characteristics of the MMIC star mixer

850

v. 2 E

B =R 70-90 GHz Y A|~Hle] $-8-5
213} NGSTAF] 2 mil GaAs 7] 7]4F] 100 nm
PHEMT zlo|Beje]E Algsle] 93 A9l
MMIC star E37|E F&3l5ich. Ak E37)9
=22 A3} 75 GHz| LO FI5¢ll4] A2o] 10 dBm
3l 739, 81-86 GHzS] RF T3l W¢lollA 3t 13
dBe] WgkEA BA-S 49l RF-LO Agw B4
30 dB o|AFe] AF= dglen oF 4 dBme] PdB &
o] ZA= ek A e =7]+= 0.8 mm x 0.8
mme|c}

o

g8

]

(1) S. A. Maas, Microwave Mixers, 2nd ed.
Norwood, MA:Artech House, 1993.

(2] S. Basu, et al., “Design and Performance of a
Planar Star Mixer,” IEEE Transactions on
Microwave Theory and Techniques, Vol.41, No.
11, pp.2028-2030, 1991.

(3] C. Chang, et al, “A 1.5 to 37 GHz Ultra-
Broadband MMIC Mouw’s Star Mixer,” in
Proc. European Microwave Conference, Vol.2,
pp-2-4, 2005.

(4] Y. L. Ryu, et al., “A Monolithic Broadband
Doubly Balanced EHFHBT Star Mixer with
Novel Microstrip Baluns,” in Proc. IEEE
Microwave and Millimeter-wave Monolithic
Circuits Symposium, pp.155-158, 1995.

(5] Che-Chung Kuo, et al., “Novel Miniature and
Broadband Millimeter-wave Monolithic Star
Mixer,” IEEE Transactions on Microwave
Theory and Techniques, Vol.56, No.4, pp.
793-802, 2008.

(6] K. Yeom, et al., “A Novel 60-GHz Monolithic
Star Mixer using Gate-Drain-Connected
PHEMT Diodes,” IEEE Transactions on
Microwave Theory and Techniques, Vol.53, No.
7, pp.2435-2440, 2005.

www.dbpia.co.kr



& 58 A5 MMIC Star £37]

& 2 2 (Keun-Kwan Ryu) A3

20004 F-Fehstal AAREAlE
g} FEEkap

2000 39-~2003+ 1Y 3=
HARFEAIAT- AL/ AT Al led 7<)

2003 ~&A =siIPEelstal Akt aee

<Al 2nT9HE SEaE 32 A

9 ol 2 (In-Bok Yom) A3

T3P AL

2007 Fdensta Axkgsl)
F3hapat

19901~ & F=dakgalad
T FARFEA7EE

<Aool mlo|aRs) S5/4F I, A

M & (Sung-Chan Kim) A3
199911 F=estal Adakesla}
F3At
2001 s=iEa AAgste)
T34}
20061 Foistar Axlg-ats
Feapa)

20061 ~2007 F=rfjgka
2|ule]s} Al7]|E QT AlE ahalgel 4l

20071 ~&A =P At w

<FlRol Wejvlela)t 2t 2 32 AA|, Azt

851

www.dbpia.co.kr



	밀리미터파 응용을 위한 우수한 성능의 MMIC Star 혼합기
	요약
	ABSTRACT
	Ⅰ. 서론
	Ⅱ. Star 혼합기 설계
	Ⅲ. Star 혼합기 제작 및 측정결과
	Ⅳ. 결론
	참고문헌


