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Simulation and design of X-band FET drain mixer

WANG Peng

(School of electronic engineering University of Electronic Science and Technology of China, Chengdu Sichuan 611731, China)

Abstract: The simulation and design of X-band down-converter Field Effect Transistor(FET) mixer is
presented. The basic principle of FET drain mixer is analyzed by the harmonic balance method and the
transform matrix method. How to choose the appropriate FET transistor is based on the requirement for
design. The circuit is designed, simulated and optimized with Advanced Design System(ADS) software.
With Radio Frequency(RF) of 12.3 GHz-13.2 GHz and Intermediate Frequency(IF) of 1.6 GHz-2.5 GHz,
the conversion loss is less than 5 dB.
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(a) HFSS simulation of lowpass filter (b) HFSS simulation of bandpass filter
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(a) photograph of the fabricated mixer (b) output power vs. input frequency from 11.5 GHz to 14 GHz

Fig.3 Photograph and measured results

& 3 ARSiba 5 E RF S50 LO TR MAE{L
4 £i

A SCHE i HFSS B X I IR 45 1 g e 4 1k A 5 BT, Z J5ilad ADS RSBl T X i B FET I bl 1R 43 4
MBI 507 5 o AR RS i A5 A LU () 58, e H e B, A A SE D ARG, IR TR S A WL G o A R
b B9 B2 FH AT S5

S % Uk

[ 1] MAASS A. Microwave Mixers[M]. 2nd ed. Mass,Boston,London:Artech House Publishers, 1993.

[2] FEZM.Ka #iE PHEMT B HF5E[D]. WES:H FBHE K22, 2002. (WANG Aimeng. Study on the PHEMT mixer in
Ka-band[D]. Chengdu,China:University of Electronic Science and Technology of China(UESTC), 2002.)

[3] FAZE. K MiB FET IRBIRMER 0 Bt 590D, bt db i@l £ AR i 55 i, 2012. (WANG Qinying. The simulation
and implementation of FET drain mixer in K-band[D]. Beijing:Beijing Telemetry Technology Research Institute, 2012.)

[4] FhEBEH:. GaAs MMIC MESFET AR & MERELL £2 (1] B 1 %2 8 55 5 2E BE, 2000,20(1):100-115. (SUN Xiaowei. The
comparison of the GaAs MMIC MESFET Mixers[J]. Research & Progress of SSE Solid State Electronics, 2000,20(1):100-
115.)

[5] CAYROU J Ch,GAYRAL M,GRAFFEUIL J,et al. Simple expression for conversion gain of MESFET drain mixers[J].
Electronics Letters, 1993,29(17):1514-1516.

[6] SHASTRY P N,CULLERTON E. A novel wideband GaAs FET source injected distributed mixer[C]// Microwave
Conference. [S.I]:IEEE, 2006:1533-1536.

[7]1 MEHDIM,RUMELHARD C,POLLEUX J L,et al. A novel technique for obtaining LO and RF(LSB) rejection in 25 GHz-40 GHz
microwave up conversion mixers based on the concepts of distributed and double balanced mixing[C]// Gallium Arsenide
and Other Semiconductor Application Symposium. [S.1]:IEEE, 2006:569-572.

[81 Jerhfe. &£k B e mrs St (D). AR - F BHE KA, 2013. (LONG Zhonghua. The research and design on
high linear microwave mixer|[D]. Chengdu,China:University of Electronic Science and Technology of China(UESTC), 2013.)

1EERN:
T BB(1989-), B, WWVEEHWM A, ML, EFHFIT A A LD B email:wp007911@126.com.




