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Design and Fabrication of 40 GHz MMIC Double Balanced Star Mixer
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Abstract

In this paper, MMIC double balanced star mixer for 40 GHz was implemented on GaAs substrate with backside
vias. In the design of the MMIC mixer, the design of balun and diode was required. A novel balun structure using
microstrip to CPS was presented. The 40 GHz balun was designed based on the design experience of the scale-down
balun by 2 GHz. The balun may be suitable for fabrication in MMIC process with backside via and can easily be
applied for DBM(Double Balanced Mixer). A Schottky diode was designed and implemented using p-HEMT process
considering the compatibility with other high frequency MMIC's fabricated on p-HEMT base process. Finally, the
double balanced star mixer was fabricated using the balun and the p-HEMT Schottky diode. The measured performance
of mixer shows 30 dB conversion loss at 18 dBm LO power. This insufficient performance is caused by the unwanted
diode at AlGaAs/InGaAs junction in vertical structure of p-HEMT. If the p-HEMT's gate is recessed to AlGaAs layer, '
and so the diode is eliminated, the mixér's performances will be improved.
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Fig. 1. Balun layout for 40 GHz.
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Fig. 3. Schottky diode layout using p-HEMT process.
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Fig. 6. Vertical structure of p-HEMT schottky diode.
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