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Design of a 24 GHz CMOS power amplifier

PENG Yao, HE Jin, WANG Chong, WANG Hao, CHANG Sheng, HUANG Qijun
(School of Physics and Technology, Wuhan University, Wuhan Hubei 430072, China)

Abstract: A 24 GHz power amplifier with high gain and high output power based on 130 nm Comple-
mentary Metal Oxide Semiconductor(CMOS) is designed. Impedance matching and power synthesis are
achieved through on chip transformer coupling, which effectively promotes the matching characteristics
and improves the output power of the amplifier. The simulation result shows that, under a 1.5 V power
supply, the power gain is 27.2 dB; the input and output return losses are more than 10 dB; the 1dB output
power compression point is 13.2 dBm with a saturated output power of 17.2 dBm; the peak Power Added
Efficiency(PAE) is 13.5%.
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1.1 TESEHBHKIFIT Fig.1 Schematic of the power amplifier
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(a) input/output matching transformer (b) interstage matching transformer
Fig.2 3D model of the transformer
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(a) insertion loss of input/output matching transformer (b) insertion loss of interstage matching transformer

Fig.3 Simulation of the transformer
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Fig.4 Main circuit structure of power amplifier
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Fig.5 S-parameter of power amplifier Fig.6 Large signal characteristics of power amplifier
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Tablel Performance comparison of the power amplifier between this article and the published article

f/IGHz gain/dB output Py 4p/Ps/dBm supply voltage/V PAE/% process
[9] 24 15.4 12.3/15.4 2.5 21.0 180 nm CMOS
[10] 24 7.0 11.0/14.5 2.8 6.5 180 nm CMOS
[11] 17 14.5 13.1/17.1 1.5 9.3 130 nm CMOS
[12] 20 26.0 8.0/10.2 1.5 20.5 130 nm CMOS
[15] 26 18.6 8.6/12.2 1.5 224 130 nm CMOS
this work 24 27.2 13.2/17.2 1.5 13.5 130 nm CMOS
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Fig.7 Layout of the power amplifier
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