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Design of Ku-Band Drive Amplifier Using 130 nm SOI CMOS Process
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Abstract

This paper discusses the design of a driver amplifier operating in the Ku-band using a 130 nm SOI CMOS process. The amplifier
consists of two stages: a cascode amplifier in the first stage for high gain, and a CS amplifier in the final stage for high OP1dB. In
the cascode amplifier structure of the first stage, a series inductor is added between the CS and CG amplifiers to simplify input
matching. This modification shifts the maximum Gm point of the cascode amplifier to a lower frequency, resulting in a high gain at
the target frequency. The measured amplifier achieves a maximum gain of 13.7 dB and an OP1dB of —0.3 dBm. It consumes 12 mW
of power at 1.2 V and occupies an area of 0.188 mm’, excluding the DC and RF pads.
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Fig. 1. MAG of CS amplifier and cascode amplifier.
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Fig. 2. Input matching network mechanism.
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Fig. 6. Photomicrograph of drive amplifier.
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Table 1. The performance summary of the Ku-band CMOS

amplifier.
Ref. This work | Ref. [1] | Ref. [2] | Ref. [3]
Tech. 130 nm | 65 nm | 65 nm | 65 nm
SOI bulk bulk bulk
Vop (V) 1.2 1 1 1.8
3-dB B.W. (GHz) | 14.5~18.7 |8.6~13.6(9.2~12.2|13.7~16.5
Peak gain (dB) 137 20.0 324 26
IP1dB (dBm) —93 =78 —314 NA
OP1dB (dBm) —03 9.8 1 19.5
Pdc (mW) 12 10 2 52
Area (mm’) 0.188 0.21 0.24 1.8
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