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Feedforward common gate transimpedance amplifier circuit based on

CMOS active inductor in parallel

Feng Zhifu, Zhang Jiahong, Li Yingna, Zhao Zhengang
(Faculty of Information Engineering and Automation, Kunming University of Science and Technology, Kunming 650500, China)

Abstract: A modified feedforward common gate transimpedance amplifier circuit was designed. By using
CMOS active inductor in parallel with the common source amplifier stage in the feedforward common gate
transimpedance amplifier circuit, the bandwidth and gain of the transimpedance amplifier circuit can be improved
effectively. Based on TSMC 60 nm CMOS process, simulation analysis and layout design of MFCG cross-
resistance amplifier were carried out on Cadence software platform. The simulation results show that when the
power supply voltage is 1.8 V and the photodiode junction capacitance is 200 fF, the amplifier circuit's —3 dB
bandwidth is 17.2 GHz, the transimpedance gain is 55 dBQ, the equivalent input noise current spectral density is
less than 55 pA /VHz in the bandwidth, and the circuit power consumption is 3.7 mW. The circuit layout area is
0.0029 mm®. The results show that the designed MFCG transimpedance amplifier has the advantages of high
transimpedance gain, large bandwidth, small layout area and so on, and can be used in the optical receiver circuit
of 20 Gb/s fiber communication system.
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Fig.l Schematic diagram of FCG transimpedance amplifier circuit
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Fig.3 Schematic diagram of common source amplifier circuit for

different loads
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Fig.4 Schematic diagram of MFCG transimpedance amplifier circuit
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Fig.7 Simulated eye-diagram of MFCG transimpedance amplifier circuit
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Fig.8 Chip layout of MFCG transimpedance amplifier circuit
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Tab.2 Performace comparison

Ref. Bandwidth/GHz ~ Gain/dBQ ~ Power/mW  Input capacitance/pf  Noise current/pA/VHz =~ Area/mm’ Technique
[8] 20 52.6 1.3 0.05 11 3.64 CASCODE
[9] 7.9 59 18 0.3 23 0.11 RGC
[10] 7.3 50.5 1 0.2 19.9 \ RGC
[11] 9.2 49.7 5.3 0.5 15.3 0.068 RGC
[12] 13.4 52.8 22 0.32 50 0.01 FCG
[13] 6.8 53.9 6.26 0.35 27 0.0064 FCG
[14] 3 52 43 2 75 0.014 FCG
[15] 4 40.6 0.27 0.2 13.7 \ FCG
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