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Design of 220 GHz power amplifier based on 90 nm InP HEMT process

CHEN Yan', MENG Fan—Zhongl ,  FANG Yuan', ZHANG Ao*, GAO Jian-Jun’

(1. The 13th Research Institute, CETC, Shijiazhuang 050051, China;
2. School of Physics and Electronic Science, East China Normal University, Shanghai 200241, China)

Abstract: Based on the 90 nm InP HEMT process, a 220 GHz power amplifier terahertz integrated circuit design
(TMIC) is designed. The amplifier adopts the on-chip Wilkinson power divider structure to realize the power synthesis
of two-way five stage common-source amplifiers. The on-wafer measurement results show that the average small signal
gain of the power amplifier is 18 dB. The power test results show that the saturated output power of the power amplifier
is better than 15. 8 mW from 210 GHz to 230 GHz, with a maximum output power of 20. 9 mW at 223 GHz. The size
of the TMIC chip is 2. 18 mmx2. 40 mm.
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Fig. 1 Scanning electron microscope picture of the T-gate
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Fig. 4 Single stage common source amplifier
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Fig. 6 Simulation curve of the power divider
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Fig. 12 Power measurement diagram
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Table I Comparison of performance of 220 GHz power amplifier

TZ BHIGHz  BW /GHz Wa25/dB P /dBm P, /dBm PAE /(%) EAmm® Sk

50 nm InP HEMT 215 10 16 22 18+ 3.7 1.84 (2]
35 nm MHEMT 200 15 16 14 -3 1.9 2.5 (3]
250 nm InP HBT 220 20 33 80 6+ 3.8 1.54 (4]
100 nm MHEMT 200 26 12 7.4 -2 2.5 2.25 [7]
35 nm MHEMT 190 20 20 10. 2 -7 3.9 1.88 [8]
50 nm MHEMT 220 20 24 7.5 -12 NA 1.87 [9]
250 nm InP HBT 214 19 22 22 2 1.3 5.57 [10]
90nm InP HEMT 220 20 18 21 8 3.7 5.23 £
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