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Abstract

In this paper, a couple of 10Gb/s transimpedance amplifiers are realized in a 0.18um standard CMOS technology for
optical communication applications. First, the voltage-mode inverter TIA(I-TIA) exploits inverter input configuration to
achieve larger effective gm, thus reducing the input impedance and increasing the bandwidth. I-TIA demonstrates 56dB&Q
transimpedance gain, 14GHz bandwidth for 0.25pF photodiode capacitance, and -165dBm optical sensitivity for 0.5A/W
responsivity, 9dB extinction ration and 10712 BER. However, both its inherent parasitic capacitance and the package
parasitics deteriorate the bandwidth significantly, thus mandating very judicious circuit design. Meanwhile, the
current-mode RGC TIA incorporates the regulated cascade input configuration, and thus isolates the large input parasitic
capacitance from the bandwidth determination more effectively than the voltage-mode TIA. Also, the parasitic components
give much less- impact on its bandwidth. RGC TIA provides 60dBQ transimpedance gain, 10GHz bandwidth for 0.25pF
photodiode capacitance, and -15.7dBm optical sensitivity for 0.5A/W responsivity, 9dB extinction ration and 10‘12 BER.
Main drawback is the power dissipation which is 4.5 times larger than the I-TIA.
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